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0: Introduction
About the Aqualog®

The Aqualog® is a self-contained, fully automated spectrofluorometer system. Data
output is viewed on a PC, while printouts may be obtained via an optional plotter or
printer. All Aqualog® functions are under the control of Aqualog® spectroscopy soft-
ware. The main parts of the Aqualog® spectrofluorometer systems are:

e State-of-the-art optical components

e A personal computer

e Aqualog® for Windows®, the driving software.

This manual explains how to operate and maintain an Aqualog® spectrofluorometer.
The manual also describes measurements and tests essential to obtain accurate data. For
a complete discussion of Aqualog® software®, refer to the Aqualog® User’s Guide (es-
pecially regarding software installation) and the on-line help for Origin®, which ac-
company the system.

@Note: Keep this and the other reference manuals near the system.
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Disclaimer

By setting up or starting to use any HORIBA Instruments Incorporated product, you are
accepting the following terms:

You are responsible for understanding the information contained in this document. You
should not rely on this information as absolute or all-encompassing; there may be local
issues (in your environment) not addressed in this document that you may need to ad-
dress, and there may be issues or procedures discussed that may not apply to your situa-
tion.

If you do not follow the instructions or procedures contained in this document, you are

responsible for yourself and your actions and all resulting consequences. If you rely on

the information contained in this document, you are responsible for:

e Adhering to safety procedures

e Following all precautions

o Referring to additional safety documentation, such as Material Safety Data Sheets
(MSDS), when advised

As a condition of purchase, you agree to use safe operating procedures in the use of all
products supplied by HORIBA Instruments Incorporated, including those specified in
the MSDS provided with any chemicals and all warning and cautionary notices, and to
use all safety devices and guards when operating equipment. You agree to indemnify
and hold HORIBA Instruments Incorporated harmless from any liability or obligation
arising from your use or misuse of any such products, including, without limitation, to
persons injured directly or indirectly in connection with your use or operation of the
products. The foregoing indemnification shall in no event be deemed to have expanded
HORIBA Instruments Incorporated’s liability for the products.

HORIBA Instruments Incorporated products are not intended for any general cosmetic,
drug, food, or household application, but may be used for analytical measurements or
research in these fields. A condition of HORIBA Instruments Incorporated’s ac-
ceptance of a purchase order is that only qualified individuals, trained and familiar with
procedures suitable for the products ordered, will handle them. Training and mainte-
nance procedures may be purchased from HORIBA Instruments Incorporated at an ad-
ditional cost. HORIBA Instruments Incorporated cannot be held responsible for actions
your employer or contractor may take without proper training.

Due to HORIBA Instruments Incorporated’s efforts to continuously improve our prod-
ucts, all specifications, dimensions, internal workings, and operating procedures are
subject to change without notice. All specifications and measurements are approximate,
based on a standard configuration; results may vary with the application and environ-
ment. Any software manufactured by HORIBA Instruments Incorporated is also under
constant development and subject to change without notice.

Any warranties and remedies with respect to our products are limited to those provided
in writing as to a particular product. In no event shall HORIBA Instruments Incorpo-

0-3
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rated be held liable for any special, incidental, indirect or consequential damages of any
kind, or any damages whatsoever resulting from loss of use, loss of data, or loss of
profits, arising out of or in connection with our products or the use or possession there-
of. HORIBA Instruments Incorporated is also in no event liable for damages on any
theory of liability arising out of, or in connection with, the use or performance of our
hardware or software, regardless of whether you have been advised of the possibility of
damage.

0-4
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Safety summary

Introduction

The following general safety precautions must be observed during all phases of opera-
tion of this instrument. Failure to comply with these precautions or with specific warn-
ings elsewhere in this manual violates safety standards of design, manufacture and in-
tended use of instrument. HORIBA Instruments Incorporated assumes no liability for
the customer’s failure to comply with these requirements. Certain symbols are used
throughout the text for special conditions when operating the instruments:

‘ Caution:

‘ Warning:

A WARNING notice denotes a hazard. It calls at-
tention to an operating procedure, practice, or sim-
ilar that, if incorrectly performed or adhered to,
could result in personal injury or death. Do not
proceed beyond a WARNING notice until the in-
dicated conditions are fully understood and met.
HORIBA Instruments Incorporated is not responsi-
ble for damage arising out of improper use of the
equipment.

A CAUTION notice denotes a hazard. It calls at-
tention to an operating procedure, practice, or sim-
ilar that, if incorrectly performed or adhered to,
could result in damage to the product. Do not pro-
ceed beyond a CAUTION notice until the indicat-
ed conditions are fully understood and met.
HORIBA Instruments Incorporated is not responsi-
ble for damage arising out of improper use of the
equipment.

Ultraviolet light! Wear protective goggles, full-
face shield, skin-protection clothing, and UV-
blocking gloves. Do not stare into light.

Intense ultraviolet, visible, or infrared light! Wear
light-protective goggles, full-face shield, skin-
protection clothing, and light-blocking gloves. Do
not stare into light.

Extreme cold! Cryogenic materials must always be
handled with care. Wear protective goggles, full-
face shield, skin-protection clothing, and insulated
gloves.

0-5
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\
N

‘ Caution:
‘ Caution:

4 ._ ‘L‘aution:
‘Caution:
)

Caution:

Introduction

Explosion hazard! Wear explosion-proof goggles,
full-face shield, skin-protection clothing, and pro-
tective gloves.

Risk of electric shock! This symbol warns the user
that un-insulated voltage within the unit may have
sufficient magnitude to cause electric shock.

Danger to fingers! This symbol warns the user that
the equipment is heavy, and can crush or injure the
hand if precautions are not taken.

This symbol cautions the user that excessive hu-
midity, if present, can damage certain equipment.

Hot! This symbol warns the user that hot equip-
ment may be present, and could create a risk of
fire or burns.

Read this manual before using or servicing the in-
strument.

Wear protective gloves.

Wear appropriate safety goggles to protect the
eyes.
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Wear an appropriate face-shield to protect the
face.

General information is given concerning operation
of the equipment.
Nofte:

0-7
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Risks of ultraviolet exposure

X
\
\
\

\ ‘L‘aution: This instrument is used in conjunction with ultra-
violet light. Exposure to these radiations, even reflected

or diffused, can result in serious, and sometimes irre-
versible, eye and skin injuries.

Overexposure to ultraviolet rays threatens human health

by causing:

¢ Immediate painful sunburn

e Skin cancer

e Eye damage

e Immune-system suppression
e Premature aging

Do not aim the UV light at anyone.

Do not look directly into the light.

Always wear protective goggles, full-face shield and skin protection clothing and
gloves when using the light source.

Light is subdivided into visible light, ranging from 400 nm (violet) to 700 nm (red);
longer infrared, “above red” or > 700nm, also called heat; and shorter ultraviolet
radiation (UVR), “below violet” or <400nm. UVR is further subdivided into UV-A
or near-UV (320-400 nm), also called black (invisible) light; UV-B or mid-UV
(290-320 nm), which is more skin penetrating; and UV-C or far-UV (< 290 nm).

Health effects of exposure to UV light are familiar to anyone who has had sunburn.
However, the UV light level around some UV equipment greatly exceeds the level
found in nature. Acute (short-term) effects include redness or ulceration of the skin.
At high levels of exposure, these burns can be serious. For chronic exposures, there
is also a cumulative risk of harm. This risk depends upon the amount of exposure
during your lifetime. The long-term risks for large cumulative exposure include
premature aging of the skin, wrinkles and, most seriously, skin cancer and cataract.

Damage to vision is likely following exposure to high-intensity UV radiation. In
adults, more than 99% of UV radiation is absorbed by the anterior structures of the
eye. UVR can contribute to the development of age-related cataract, pterygium,
photodermatitis, and cancer of the skin around the eye. It may also contribute to
age-related macular degeneration. Like the skin, the covering of the eye or the cor-
nea, is epithelial tissue. The danger to the eye is enhanced by the fact that light can
enter from all angles around the eye and not only in the direction of vision. This is
especially true while working in a dark environment, as the pupil is wide open. The
lens can also be damaged, but because the cornea acts as a filter, the chances are re-
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duced. This should not lessen the concern over lens damage however, because cata-
racts are the direct result of lens damage.

Burns to the eyes are usually more painful and serious than a burn to the skin. Make
sure your eye protection is appropriate for this work. NORMAL EYEGLASSES OR
CONTACTS OFFER VERY LIMITED PROTECTION!

b
\
\
\

Training

For the use of UV sources, new users must be trained by another member of the labora-
tory who, in the opinion of the member of staff in charge of the department, is suffi-
ciently competent to give instruction on the correct procedure. Newly trained users
should be overseen for some time by a competent person.

‘L‘aution: UV exposures are not immediately felt. The us-
er may not realize the hazard until it is too late and the
damage is done.

0-9
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Addltlonal I’ISkS of xenon lamps

‘Wammg Xenon lamps

are dangerous.
Please read the fol-
lowing precautions.

Among the dangers associated W|th xenon Iamps

are:

e Burns caused by contact with a hot xenon lamp.
Fire ignited by hot xenon lamp.

o Interaction of other nearby chemicals with intense ultraviolet, visible, or infrared
radiation.
Damage caused to apparatus placed close to the xenon lamp.

e Explosion or mechanical failure of the xenon lamp.

Visible radiation

Any very bright visible light source will cause a human aversion response: we either
blink or turn our head away. Although we may see a retinal afterimage (which can last
for several minutes), the aversion response time (about 0.25 seconds) normally protects
our vision. This aversion response should be trusted and obeyed. NEVER STARE AT
ANY BRIGHT LIGHT-SOURCE FOR AN EXTENDED PERIOD. Overriding the
aversion response by forcing yourself to look at a bright light-source may result in per-
manent injury to the retina. This type of injury can occur during a single prolonged ex-
posure. Excessive exposure to visible light can result in skin and eye damage.

Visible light sources that are not bright enough to cause retinal burns are not necessari-
ly safe to view for an extended period. In fact, any sufficiently bright visible light
source viewed for an extended period will eventually cause degradation of both night
and color vision. Appropriate protective filters are needed for any light source that
causes viewing discomfort when viewed for an extended period of time. For these rea-
sons, prolonged viewing of bright light sources should be limited by the use of appro-
priate filters.

The blue-light wavelengths (400-500 nm) present a unique hazard to the retina by
causing photochemical effects similar to those found in UV-radiation exposure.

Infrared radiation

Infrared (or heat) radiation is defined as having a wavelength between 780 nm and 1
mm. Specific biological effectiveness “bands” have been defined by the CIE (Commis-
sion Internationale de 1’Eclairage or International Commission on lllumination) as fol-
lows:

* IR-A (near IR) (780-1400 nm)

« IR-B (mid IR) (1400-3000 nm)

« IR-C (far IR) (3000 nm-1 mm)

0-10
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The skin and eyes absorb infrared radiation (IR) as heat. Workers normally notice ex-

cessive exposure through heat sensation and pain. Infrared radiation in the IR-A that

enters the human eye will reach (and can be focused upon) the sensitive cells of the ret-

ina. For high irradiance sources in the IR-A, the retina is the part of the eye that is at

risk. For sources in the IR-B and IR-C, both the skin and the cornea may be at risk from

“flash burns.” In addition, the heat deposited in the cornea may be conducted to the lens

of the eye. This heating of the lens is believed to be the cause of so called “glassblow-

ers’ ” cataracts because the heat transfer may cause clouding of the lens.

e Retinal IR Hazards (780 to 1400 nm): possible retinal lesions from acute high irra-
diance exposures to small dimension sources.

e Lens IR Hazards (1400 to 1900 nm): possible cataract induction from chronic lower
irradiance exposures.

e Corneal IR Hazards (1900 nm to 1 mm): possible flashburns from acute high irradi-
ance exposures.

Who is likely to be injured? The user and anyone exposed to the radiation or xenon
lamp shards as a result of faulty procedures. Injuries may be slight to severe.

0-11
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CE compliance statement

The Aqualog® spectrofluorometer is tested for compliance with both the EMC Di-
rective 2004/108/EEC and the Low Voltage Directive for Safety 2006/95/EEC, and
bears the international CE mark as indication of this compliance. HORIBA Instruments
Incorporated guarantees the product line’s CE compliance only when original HORIBA

Instruments Incorporated supplied parts are used. Chapter 14 herein provides a table of
all CE Compliance tests and standards used to qualify this product.

Introduction

0-12
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RoHS Declaration of Conformity

Manufacturer: HORIBA Instruments Incorporated

Address: 3880 Park Avenue, Edison, NJ 08520, USA

Products: Aqualog and Aqualog-UV spectrometers

Introduction

HORIBA Instruments Incorporated certifies that the above Aqualog and Aqualog-UV
models meet the requirements of DIRECTIVE 2002/95/EC, Restriction of Hazardous
Substances Directive (RoHS). HORIBA Instruments Incorporated certifies that these
Aqualog and Aqualog-UV models contain less than the following amounts of the six
RoOHS banned substances with the exemption stated in Note 2 below:

Substance Threshold Level
Lead...Pb Less than 0.1%%
Mercury...Hg Less than 0.1%

Hexavalent Chromium...Cr(VI)

Less than 0.1%?*

Polybrominated Biphenyls...PBB

Less than 0.1%*

Polybrominated Diphenyl Ethers...PBDE

Less than 0.1%*

Cadmium...Cd

Less than 0.01%"*

Notes:

lead by weight.

1. Tolerated maximum concentration value by weight in homogeneous materials.
2. Exemptions—Lead as an alloying element in steel containing up to 0.35% lead by weight,
aluminum containing up to 0.4% lead by weight and as a copper alloy containing up to 4%

Manufacturer’s Authorized Representative:

Ishai Nir
Director of Fluorescence Division

0-13
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Waste Electrical and Electronic Equipment
(WEEE)

WEEE Directive Symbol

This symbol on the product or its packaging indicates that this product must not be dis-
posed of with regular waste. Instead, it is the user’s responsibility to dispose of waste
equipment according to local laws. The separate collection and recycling of the waste
equipment at the time of disposal will help to conserve natural resources and ensure
that it is recycled in a manner that protects human health and the environment. For in-
formation about where the user can drop off the waste equipment for recycling, please
contact your local HORIBA Scientific representative.

0-14
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1 : Spectroscopy and the
Aqualog®

Introduction

The Aqualog® spectrometer combines both fluorescence and absorbance measurements
simultaneously with matching optical bandpass resolution. Simultaneous acquisition
can be very important for accurate spectral analysis of colored dissolved organic matter
(CDOM) in water samples associated with water-quality studies.

The main advantages the Aqualog® provides for simultaneous fluorescence and absorb-
ance analysis of CDOM include:

Absorbance spectral information can be used to immediately correct the fluores-
cence spectrum for the inner-filter-effects (IFEs) involving both the excitation light-
absorption and fluorescence reabsorption in the sample cuvette;

Simultaneous acquisition under the same bandpass resolution eases true matching
of spectral features required for accurate inner-filter-effect correction;

Simultaneous measurement allows monitoring of photobleaching of the CDOM ma-
terials, which are very sensitive to UV wavelengths of the exciting light used to
measure the absorbance and excite fluorescence;

Excitation and absorbance wavelengths are scanned from low-energy to high-
energy (red to UV) to reduce the exposure of the sample to UV and hence
photobleaching;

Absorbance data provide additional—and often vital—concentration-dependent in-
formation on non-fluorescent compounds in the water sample;

IFE correction often greatly reduces analysis and sample-preparation time, and in-
creases accuracy by eliminating error-prone dilution procedures and their record-
keeping.

1-1
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Overview of analysis of samples including
CDOM
Introduction to EEMs for CDOM

Given the complex multitude of CDOM components in many bodies of water, a rapid
method for qualitative and quantitative determinations has obvious value to the water-
quality research and analysis community. The most conventional method of analyzing
CDOM using fluorescence is the excitation-emission map (EEM). EEMs are recorded
by scanning the excitation spectrum (or absorbance) of the fluorescent sample’s com-
ponents at the same time as the fluorescence-emission spectrum is recorded, for each
excitation wavelength. This results in a “three-dimensional” intensity map of the sam-
ple’s fluorescence, showing both the emission and absorbance spectra of all fluorescent
components in the measured wavelength region. The EEM, however, does not contain
the absorbance spectral information of non-fluorescent components in the sample.
Moreover, the EEM spectral information can be distorted by inner-filter effects associ-
ated with absorbance of the excitation beam and fluorescence. So it follows that ideally
the EEM should be measured along with the absorbance spectrum of the sample to ease
inner-filter effect correction and monitoring bleaching of the sample, as well as to pro-
vide information about non-fluorescent compounds absorbing light in the sample.

Spectral correction: Wavelength-dependent detector
response

Because most CDOM studies rely on comparison to traceable spectral and concentra-
tion standard samples, the spectral-correction of the EEM is of prime concern. A typi-
cal EEM scans the sample across the excitation wavelengths from about 200-800 nm
(depending on the Aqualog® model), and across the emission wavelengths from 250—
800 nm (depending on the Aqualog® model). Bandpass and resolution are typically
(and fixed in the Aqualog® to) 5 nm. To account for variations in the excitation beam’s
intensity, a reference detector, R, collects a small fraction of the excitation beam, and
the emission detector’s output, S, is ratioed to the reference detector signal (S/R).

However, the instrument’s optical responsivity is not ideal throughout the wavelength-

range of the experiment, so a series of instrumental spectral correction-factors must be

used to obtain reproducible ideal spectra that are traceable to established, calibrated

spectral standard samples, detectors, and light sources.

e Dark-current signals must be subtracted, respectively, from both the S and R detec-
tor signals.

e The S and R detectors’ signals must also be respectively multiplied by the excitation
(Xcorrect) and emission (Mcorrect) SPectral correction factors.

It follows that the final signal plotted as a function of wavelength in an EEM involves
both the corrected reference signal, R,

1-2
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R. =(R—dark)- X

correct
and the corrected emission-detector signal, S,

Sc = (S - dark) : Mcorrect

The final fluorescence signal recorded is thus S¢/R. for both the sample to be evaluated
and for a representative reference or blank sample as discussed below.

Simultaneous to the EEM, the sample’s spectral transmittance and absorbance proper-
ties can be recorded with the Aqualog®. From the Beer-Lambert law, absorbance de-
fined as Abs = cl, where ¢ is the extinction coefficient, c is the concentration and | is
the pathlength of the sample cell. Within the Aqualog®, the transmission detector sig-
nal, Ac = A — dark signal, is used to calculate the Abs and transmittance (T) values. The
transmission detector’s signal, A, is also corrected for the excitation-source intensity
measured using the reference detector signal (R;) formulated above as AJ/R. = lp from a
representative blank or reference sample and | = A¢/R. from the sample to be evaluated
as per below. For CDOM measurements, the blank or reference sample is usually high-
ly purified water, with resistance > 18.2 MQ and total organic carbon < 2 ppb. The
transmission, percent transmission and absorbance values Abs, at a given wavelength 4
are calculated as follows:

%T, =100x (ILJ

0

Abs = —log(T)

EEM spectral correction: blank-subtraction, Rayleigh-
masking and Raman scattering

The current practice for EEMs involves measuring the excitation and emission scan-
ranges, which includes their overlap regions. These overlap regions manifest in intense
signals from the scattered photons from the monochromatic excitation source in the
emission detector’s response. These lines are caused by both the first- (and second-) or-
der Rayleigh-scattering features consistent with the well-known grating equation. Addi-
tionally another spectral feature, associated water samples, is the water Raman scatter-
ing line. The Raman scattering line is related to the Rayleigh scattering line by a con-
stant energy shift of 3382 cm ™. Most CDOM component libraries contain spectra for
which the artifactual Rayleigh and water-Raman spectral features have been removed,
and hence EEM data is usually processed to remove both the Rayleigh and Raman scat-
tering features systematically. The Aqualog® software package can remove both arti-
facts. Subtraction of the blank EEM from the sample EEM effectively removes the
Raman scatter line. Applying a Rayleigh-masking algorithm based on the excitation
and emission spectral bandwidth nullifies the signal intensities for both the first- and
second-order Rayleigh lines.

1-3




Aqualog Operation Manual rev. E (3 Oct 2013) Spectroscopy and the Aqualog

EEM spectral correction: primary and secondary inner-
filter effects

Common, recommended practice is to correct the EEM data for inner-filter effects
(IFE) using the parallel absorbance measurements from the sample and blank as men-
tioned above. One obvious criterion for accurate IFE is the requirement for the concen-
tration of the sample to fall within the linear Beer-Lambert region for the absorbance
spectral region associated with the EEM. The IFE algorithms used in Aqualog® involve
measuring the absorbance spectrum of the sample for the overlapping range of both the
excitation and emission spectra to correct for both the primary and secondary IFEs. The
basic IFE algorithm employed in the Aqualog® software requires use of conventional 1
x 1 cm path-length cuvettes. The equation below is applied to each excitation-emission
wavelength coordinate of the EEM:

Abs, +Absc,

Fuet = Fopox10 2

ideal

where Figea is the ideal fluorescence-signal spectrum expected in the absence of IFE,
Fobs 1 the observed fluorescence signal, and Absg, and Absgn, are the measured absorb-
ance values at the respective excitation and emission wavelength-coordinates.

A number of advanced algorithms described in the literature can also account for varia-
tions of the optical geometrical parameters of the cuvette path-length, beam- or slit-
width, and positioning/shifting of the cuvette relative to the excitation and emission
beam paths. However, the fixed optical geometry of the Aqualog® lends itself to the
simple solution above because neither the slit-widths that determine the beam geome-
try, nor the path-lengths or overlap volume of the absorbance and emission paths are
user-adjustable. Moreover, IFE corrections are generally only important when the ab-
sorbance values exceed 0.05 in a 1 cm path-length, so there is generally little infor-
mation to be gained in the EEM from either an extended or shortened path-length cell.
The fixed geometry of the Aqualog® further lends the use of the instrument to support
valid intra- and inter-laboratory comparisons by eliminating variances in the chief pa-
rameters of absorbance and emission path-length. The fixed optical geometry also
makes accurate and reproducible spectral correction easy as well as easy validation of
such with standard traceable samples.

EEM spectral correction: intensity standardization to
quinine-sulfate-unit equivalents and water-Raman scat-
tering intensity

Whereas the absorbance spectral response of the Aqualog® with respect to sample con-
centration is generally invariant over the lifetime of the instrument, the fluorescence-
detection path is subject to changes in the excitation source’s intensity and detector re-
sponse that should be routinely monitored with standard samples and experimental
conditions. Moreover, to ease comparison with other instruments and studies, such
standardization is conventional and recommended practice. Most commonly the
throughput response of a fluorometer including the Aqualog® is measured by eva-
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luating the water-Raman scattering intensity under standard conditions of 350 nm exci-
tation and 397 nm emission at 5 nm bandpass for a fixed time interval. Likewise, many
CDOM studies calibrate the instrument’s throughput and CDOM concentration relative
to a quinine-sulfate-unit equivalent (QSU), based on the excitation at 347.5 nm of 1
ppm of QSU dissolved in 0.1 mol of perchloric acid, and the instrument measuring the
emission intensity at 450 nm. The Aqualog® contains a built-in tool for calculating and
applying both the water-Raman and QSU standardization and normalization.

EEM spectral correction: nonlinear least-squares and
multivariate spectral analyses

As required by the CDOM research community, the concerted application of the in-
strumental spectral corrections, Rayleigh-line masking, water-Raman subtraction, Ra-
man or QSU normalization and IFE correction are readily enabled by the EEM-
processing tools in our Aqualog® software. As mentioned above, the purpose of the
spectral corrections and EEM-processing is to make the identification and quantifica-
tion easier of the CDOM components that are usually based on a reference-component
library or model. Here we focus attention on a popular and promising library-based
multivariate technique for CDOM analysis, namely, PARAFAC, which has been do-
cumented extensively by researchers including many using HORIBA’s fluorescence in-
struments. Importantly, the Aqualog® software offers direct access to a MatLab® con-
sole for purposes of processing data using the PARAFAC tools in N-way Toolbox, a
public-domain package especially developed for CDOM analysis. The modeling ad-
vantages of PARAFAC center on its ability to simultaneously evaluate the EEM data as
a matrix, and to envelop multiple (often hundreds) of EEMs simultaneously for in-
creased statistical significance. PARAFAC has been successful at identifying a wide
range of CDOM components including humic and fulvic acids, tryptophan- and tyro-
sine-like substances, quinones, several polycyclic aromatic hydrocarbons, and distin-
guishing microbial, marine and terrestrial CDOM sources. More importantly,
PARAFAC has been used to diagnose trends in CDOM components as a function of
several key chemical and physical parameters, including water-recycling-plant treat-
ment stages, sewage dispersion, stream flow, and ocean and estuarial currents, among
many others. Indeed, the application of PARAFAC has been proposed as a standard
modeling technique for a variety of water-quality applications.
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Spectroscopy and the Aqualog

Flow chart for typical Aqualog® EEM ex-
periments for CDOM

Blank Preparation

Sample
Preparation

4

Blank usually Type | water, 18.2 Mohm
resistance, <10 ppb total organic carbon

1 cm path 4-way clear UV cuvettes (>200 nm),
sample passed through <0.2 micron filter,
Temperature equilibrated to 25° C

increment

Scan Excitation and Absorbance with
Double-grating Mono:
230-600 nm, 5 nm bandpass, 2-5 nm

4

From low energy to high energy to minimize
photobleaching

0OD254 nm < 0.05

Bandpass should match Fluorescence
Conditions for accurate Inner-Filter-Effect
correction (when 0.05>0D<0.3)

increment

Collect Emisstion Spectra with CCD:
250-600 nm, 5 nm bandpass, 1.6 - 3.3 nm

Only Blank Scanned

Simultaneous with Absorbance/Excitation
CCD 16 bit < 65.5k counts per exposure
(saturation)

Sample and Blank Scanned

EEM Acquisition Spectral Corrections Procedures:

1) Subtract Dark Current from A, R and S detector signals
2) Multiply R and S by Xcorrect and Mcorrect, respectively
3) Calculate I, = Ac/R. for blank and | = A/R. for sample
4) Calculate T=(l/l,) and Abs=-log(T)

5) Calculate S¢/R.for Sample and Blank EEMs

6) Subtract Blank EEM from Sample EEM

2) Apply IFE Correction

EEM Post-Acquisition Spectral Correction Options:
1) Mask (nullify) 1% and 2™ Order Rayleigh Scatter Lines

3) Calculate and Apply QSU or RSU Normalization

Normalization

Both IFE and Rayleigh Masking should be
applied before either QSU or RSU

EEM Batch Export:
Collated and Formatted for Matlab/
EigenVector for PARAFAC Analysis
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2: Requirements & Installation

Safety-training requirements

Every user of the Aqualog® must know general and specific safety procedures before

operating the instrument. For example, proper training includes (but is not limited to):

e Understanding the risks of exposure to ultraviolet, visible, and infrared light, and
how to avoid unsafe exposures to these types of radiation

e Handling xenon-lamp bulbs, and their dangers

e Safe handling for all chemicals and other samples used in the instrument

Safety-training may be purchased from HORIBA Scientific. Contact your HORIBA
Scientific representative or the HORIBA Scientific Service Department for details.
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Surface requirements

e A sturdy table- or bench-top
e Surface must hold 90 kg (200 Ibs.).

e Surface should be about 27" x 72" (69 cm x 183 cm) to hold spectrofluorometer, com-
puter, and accessories comfortably.

e Overhead clearance should be at least 36" (91 cm).

Requirements & Installation
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Environmental requirements

Temperature 59-86°F (15-30°C)
Maximum temperature fluctuation + 2°C
Ambient relative humidity < 75%

\
',
'
N
iy

Low dust levels
No special ventilation

£Caution.' Excessive humidity can damage the optics.

W
b
\

‘c.aution: For adequate cooling, do not cover, block,
or obstruct the vents on the left side and underside
of the instrument.
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Electrical requirements

The Aqualog® operates from universal AC single-phase input power over the range of
85 to 250 V AC with a line frequency of 50 to 60 Hz. This AC input power is applied
to a two-pole fusing power entry module located on the side of the instrument. This
module incorporates two 5 x 20 mm IEC approved, 4.0 A, 250 V, Time Delay fuses
(Cooper Bussman part number GDC-4A or equivalent) to protect against line disturb-
ances or anomalies outside the system’s normal operating range.

Have enough outlets available for:
e Host computer (PC)

e Monitor

e Optional printer

. Aqualog®

£Cautioﬂ.' HORIBA Instruments Incorporated is not
liable for damage from line surges and voltage
fluctuations. A surge protector is strongly recom-
mended for minor power fluctuations. For more
severe voltage variations, use a generator or unin-
terruptible power supply. Improper line voltages
can damage the equipment severely.

‘Waming: The Aqualog® is equipped with a three-
conductor power cord that is connected to the
system frame (earth) ground. This ground pro-
vides a return path for fault current from equip-
ment malfunction or external faults. For all instru-
ments, ground continuity is required for safe oper-
ation. Any discontinuity in the ground line can
make the instrument unsafe for use. Do not op-
erate this system from an ungrounded source.

@Note: HORIBA Scientific recommends connecting the host com-
puter, monitor, and printer to a single surge-protector, to make
start-up more convenient, and to conserve AC outlets. Connect
the Aqualog® to a separate line, if possible, to isolate the xenon-
lamp power supply inside the Aqualog®.
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Unpacking and installation
Introduction

The Aqualog® spectrofluorometer system is delivered in a single packing carton. If a
host computer (PC) is ordered as a part of the system, the PC is delivered in a few
clearly labeled boxes. All accessories, cables, software, and manuals ordered with the
system are included with the delivery.

Examine the shipping boxes carefully. Any evidence of damage should be noted on the
delivery receipt and signed by representatives of the receiving and carrier companies.
Once a location has been chosen, unpack and assemble the equipment as described be-
low. To avoid excessive moving and handling, the equipment should be unpacked as
close as possible to the selected location.

@/vate: Many public carriers will not recognize a claim for concealed
damage if it is reported later than 15 days after delivery. In case of a
claim, inspection by an agent of the carrier is required. For this rea-
son, the original packing material should be retained as evidence of
alleged mishandling or abuse. While HORIBA Instruments Incorpo-
rated assumes no responsibility for damage occurring during transit,
the company will make every effort to aid and advise.

‘L‘autioﬂ: The spectrofluorometer system is a delicate
instrument. Mishandling may seriously damage its
components.

Aqualog® carton contents

Quantity Item Part number
1 Aqualog®
1 USB cable J980087
1 Aqualog Operation Manual J810012
1 Set of Allen wrenches (Allen keys) 53057
1 Single-cell sample-holder 351697
1 Power cord (110 V) 98015
(220 V) 98020
1 Aqualog® software package
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Directions

1 Unpack and set up the Aqualog®.

a
b

D

Carefully open the Aqualog® shipping carton.

Remove the foam-injected top piece and any other shipping restraints in
the carton.

With assistance, carefully lift the instrument from the carton, and rest it
on the side of the laboratory bench where the system will stay.

£Caution: Watch your fingers!

Place the instrument in its permanent location.

Level the spectrofluorometer.
Adjust the four leveling feet on the bottom of the instrument.

Inspect for previously hidden damage.
Notify the carrier and HORIBA Scientific if any is found.

Check the packing list to verify that all components and accessories are
present.

Plug one end of the power cord into the
proper receptacle on the left side (while
facing the unit) of the
spectrofluorometer.

Plug one end of the USB cable into the
USB receptacle.

With an optional trigger accessory, plug
one end of the trigger cable into the
TRIGGER IN etz
connector on the 3
Aqualog®.
Allow the un-
connected ends
of the cables to
dangle freely;
they will be con-
nected in later
steps.
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2

Set up the computer.

The information gathered by the spectrofluorometer system is displayed and
controlled through the host PC via Aqualog® software. The host PC may be
purchased from HORIBA Scientific or another supplier.

a Set up the host PC reasonably close to the Aqualog® system. The
limitation is the length of the USB cable. The recommended location for
the PC is just to the right of the spectrofluorometer, but other positions
are possible.

b Follow the instructions for the host PC to set up the computer system,
including the CPU, monitor, keyboard, mouse, speakers, printers, etc.

Connect the Aqualog® to the computer.

a Attach the free end of the USB cable to a USB receptacle on the host
compulter.

b With all devices OFF, plug the power cords from the monitor, host
computer, Aqualog®, and the printer into properly grounded receptacles.

C Install any accessories that arrived with the system, using the
instructions that accompany the accessories.
See Chapter 10 for a detailed list of accessories.

Install the Aqualog® software.

The spectrofluorometer system is controlled by Aqualog® spectroscopy soft-
ware operating within the Windows® environment. If the computer and software
were purchased from HORIBA Scientific, the software installation is complete.
If the computer is not from HORIBA Scientific, perform the installation. Con-
tact a HORIBA Scientific Sales Representative for recommended specifications
for a suitable host computer.

Before the Aqualog®software can be installed, however, Windows® must be in-
stalled already and operating properly. Refer to the Windows® manual that
came with the computer for installation instructions.

The Aqualog® software is supplied on one DVD. Follow the Aqualog® User’s
Guide for details on installation.

@Nate: Be sure to agree to the terms of the software license be-
fore using the software.

A USB dongle is supplied with Aqualog® software. This dongle
(license) must be connected to the host PC before the
Aqualog® software will operate.
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Users outside of the USA:
Users outside of the USA receive a softkey device that connects to the printer port of

the host computer for software security. The softkey should be left in place on the host
computer at all times.

@Nate: Copying, disassembly, or removal of the softkey is illegal.
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Software emulation

Emulating the Aqualog® software means letting the host computer act as though the
Aqualog® is properly connected, even if it isn’t.

1 Disconnect the communications cable from the
host computer to the Aqualog®.

@Note: Be sure the Aqualog® USB key is inserted into a free USB
port on the host computer. Without the key, the Aqualog® soft-
ware will not run properly, even in emulation mode.

7 Double-click the software icon to start =
the Aqualog® software. Adlelog 3.

The instrument initializes, then the Aqualog main window appears. If there are
any difficulties, see the troubleshooting chapter.

o] Aqualog - C:\Documents and Settingsiill Users\DocumentsiJobin Yvon\Datakscohen\WNTITLED - [Graph1] EI@'E'
Ei\e Edit Wiew Collect Analysis Graph Data Gadgets Tools Format  Window  Help
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3 Click the Experiment Menu button & .

The System Initialization Process window appears:
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- System Initialization Process

Scientific
Rualog®
i‘ i 8 (ORIGIN
Device . Status . Info 7
Aqualog Y5140 _ﬁ Mot Found Comm Type = USE, Target = JvCompactCCD
[Double Spectrameter B Mot Found Comm Type = 1SB, Target = 180F
Fixed Spectrograph » Emulating Fived Device
R B Mot Found Comm Type = USE, Target = Unknown =
| 4 Mot Found Comm Type = USE, Target = » 262144 =
£ | s
Meeding Attention Settings Target Port Hurm | Baud Rate
E mulate
Aqualog WS140 Configure
R ety
E riuilate
Double Spectromete Configure
Fiety
E rulate
R Configure
Fiety
E rmulate
Configure
R ety
E mulate
fple Changer - 4 Pogil & Configure
Retmy
[T Retrp &l Ahort [ <<Back ] [1 Meuts> ]

| )
4 Choose the Emulate buttons fgf all components,
then click the Next>> button:

The Aqualog Main Experlment Menu @AquaLug Main Experiment Menu E|
opens:

5 Choose an experiment

type by clicking one of
the four buttons. ———, Seecra Kinetics

The Aqualog Experiment Type window

appears (if that experiment has subtypes): Single Point D
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Aqual.og Experiment Type ['X|
6  Choose a sub-type of ex- <[ | =
perlment’ and CIICk the \ AbsmbanceExpenmentType
Next >> button. Ermiggion 20

The Aqualog Experiment Setup window
appears:

s hqualog Experiment Setup, { [Absorbance] )

E xperiment [rata Description
File: (y Load | D ata |dentifier:
| DiltsqualogS pectraldbsorbance. wml | DfAgSpdbs

; [ save
Directany: Comment:

| | & savess .. |Spectral Acquisition[&bszorbance]

Agualog Experiment Options

Integration Time Blank. ¢ Sample Setup

Integration (=) (O Blark Orily

(%) Sample and Blank

(%) Collect Blank

() Blark from File
() Sampls Only
wavelength Settings Sample Selechon
Excitation High [nim) Lo [m) Ihcrement (nm) Blark: Sample:
W avelength | BR0 | | 230 | | a3 | g
Accessones

[]Enable Extemal Trigger

@ K

Aqualog® software is now emulating the instrument.
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Introduction

A spectrofluorometer is an analytical in-

m Description

System Description

‘Waming: Do not open the in-

strument without proper train-
ing, appropriate protection, and
having read this operation
manual. The instrument con-
tains dangerous voltages, ul-
traviolet, visible, and infrared
radiation, and fragile light-
sources. In addition, tampering
with the optical components
can irreversibly damage them.

strument used to measure and record the fluorescence of a sample. While recording the
fluorescence, the excitation, emission, or both wavelengths may be scanned. With addi-
tional accessories, variation of signal with time, temperature, concentration, polariza-

tion, or other variables may be monitored.

To measure absorbance, light is shone into the sample, and how much the signal is di-
minished by traveling through the sample is measured by the detector.

Basic theory of operation

“R” channel:
Reference excita-
tion-beam inten-

sity collected

N\
/

Excitation beam

/

o N Monochrom

\ — ator

Schematic of the Aqualog®

00

“A” channel:
Intensity collected
straight through
sample

<}:( Sample

“S” channel:
Spectrograph CCD; fluo-
rescence collected 90°
from excitation beam

A continuous source of light shines onto an excitation monochromator, which selects a
band of wavelengths. This monochromatic excitation light is mostly directed onto a

3-1




Aqualog Operation Manual rev. E (3 Oct 2013) System Description

sample, which emits luminescence; a small portion of the excitation light shines onto a
reference detector, to use as a normalization for excitation-lamp variations. At right-
angles to the excitation beam, the sample’s luminescence is directed into a multichan-
nel CCD detector, which reports a fluorescence spectrum. Colinear with the beam, the
sample’s luminescence is also directed into a single-channel detector. The signals from
the detectors are reported to a system controller and host computer, where the data can
be manipulated and presented, using special software.
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Optical layout

llluminator (xenon arc-lamp, 1)

The continuous light source is a 150-W ozone-free xenon
arc-lamp. Light from the lamp is collected by a diamond-
turned elliptical mirror, and then focused on the entrance
slit of the excitation monochromator. The lamp housing is
separated from the excitation monochromator by a quartz
window. This vents heat out of the instrument, and pro-
tects against the unlikely occurrence of lamp failure.
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Monochromator (2)

The Aqualog® contains a monochromator for - L ,
selection of the excitation beam. i | {

Gratings

The essential part of a monochromator is a re-
flection grating. A grating disperses the inci- .

dent light by means of its vertical grooves. A 8 ‘
spectrum is obtained by rotating the gratings,
and recording the intensity values at each wavelength. The gratings in the Aqualog®
contain 1200 grooves mm*, and are blazed at 250 nm (excitation).
Blazing is etching the grooves at a particular angle, to optimize the
grating’s reflectivity in a particular spectral region. The wave-
lengths selected are optimal for excitation in the UV and visible.
The grating is coated with MgF, for protection against oxidation.
The system uses a direct drive for the grating, to scan the spectrum
at up to 500 nm s*, with accuracy better than 1.0 nm.

&

Slits % ¥

The entrance and exit ports of the monochromator have fixed slits
set to 5 nm bandpass. The bandpass is determined by the dispersion of the
monochromator:

bandpass (in nm) = slit width (in mm) x dispersion (in nm mm™?)

The dispersion of the Aqualog® monochromator is 4.25 nm mm* for gratings with
1200 grooves mm * at 540 nm.

Shutters

An excitation shutter, standard on the Aqualog®, is located just after the excitation
monochromator’s exit slit. The shutter protects samples from photobleaching or
photodegradation from prolonged exposure to the light source. Aqualog® software con-
trols the shutter, and can set the shutter to automatic or photobleach modes.

&Caution: Operation of the

instrument when the exci-
tation shutter is disabled
may expose the user to
excessive light. Wear
light-blocking goggles or
face-shield, and light-
blocking clothing and
gloves.
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Sample compartment (3)

A toroidal mirror focuses the beam from the exci-
tation monochromator on the sample. Just before
the sample compartment, about 8% of this excita-
tion light is split off, using a beam-splitter, to the
reference photodiode. Fluorescence from the
sample is then collected at right-angles to the
beam, and directed to the multichannel CCD de-
tector.

The sample compartment accommodates various
optional accessories, as well as fiber-optic bun-
dles to take the excitation beam to a remote sam-
ple, and return the emission beam to the detec-
tors. See Chapter 10 for a list of accessories.

To insert or remove a sample platform,

o~ W N =

6

If a multiple-sample turret is installed, shut off
the system.

Remove the four screws on the front of the
sample platform.

Slide out the old platform.
Slide in the new platform.

If the platform has a rotatable turret or magnetic
stirrer, slide the 15-pin connector gently and se-
curely onto the 15-pin receptacle in the sample
compartment.

Re-attach the four screws on the front of the
sample platform.

Detectors (4)

Each Aqualog® contains three detectors:
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e Reference de-
tector (4a)

The reference detector (mentioned above)
monitors the xenon lamp, in order to cor-
rect for wavelength- and time-dependent
output of the lamp. This detector is a UV-
enhanced silicon photodiode, which is just
before the sample compartment. It requires
no external bias, and has good response
from 190-980 nm.

e Absorption
signal detector
(4b)

The standard absorption signal detec-
tor is also a UV-enhanced silicon
photodiode, which is after the sample
perpendicular to the excitation beam.
It requires no external bias, and has
good response from 190-980 nm.

e Fluorescence
detector (4c)

At right-angles to the
excitation-beam direction is a
multichannel CCD detector,
to record a full spectrum of
luminescence from the
sample.

The reference and signal detectors have correction-factor files run for them, to correct
for wavelength dependencies of each optical component. The files are created at
HORIBA Scientific for every instrument, and are automatically applied to data through
Aqualog® software. See Chapter 6 for more details.

Electronics and controllers (5)

The front bottom of the Aqualog® houses the electronics for running the lamp, instru-
ment, scans, and measurements.

3-6
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Computer system and software (not on diagram)

Not shown on the schematic is the host computer with Aqualog®software. The tech-
nical specifications chapter lists the computer requirements. An optional printer or net-
work card is useful for printing. Aqualog® software for Windows® controls all interac-
tion with the spectrofluorometer. For information on Aqualog® software, see the
Aqualog® Software User’s Guide and the on-line help files within Aqualog® software.
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4: System Operation

Introduction

This chapter explains how to turn on the Aqualog® system, check its calibration, and, if
necessary, recalibrate the monochromators. While doing these procedures, how to de-
fine a scan, run a scan, and optimize system settings to obtain the best results is ex-
plained.

Power switch

The power switch is located on the lower left-hand side of the instrument. When
switched on, the\xenon lamp arcs initially, and the Aqualog® turns on, runs through
self-diagnostics, then starts the xenon lamp.

@Note: Each time the xenon lamp is ignited adds one more hour to lamp
use. HORIBA Scientific suggests leaving the lamp on during brief pe-
riods of inactivity.
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Turning on the system

‘Waminy: When the xenon lamp
is ignited, a large voltage is ap-
plied across the lamp. There-
fore, never operate the lamp
with the cover removed. An ex-

Turn on the
® :

Aqu alog _ tremely rare occurrence is the
explosion of the xenon lamp up-
on ignition. Therefore, take care
(1) position. in case tiny lamp shards exit the

Turn the power switch to the ON

. ventilation fans.
Turn on all periph-

eral devices for the host PC.

Peripherals include any printers or plotters.

Start the host computer.

a Switch on the host computer.

b Click the Aqualog icon on the Windows® desktop.

C The instrument initializes, then the Aqualog window appears. If there are
any difficulties, see the troubleshooting chapter.

-~ fqualog - C:\Documents and Settingsiill Users\Documentstlobin YvoniDatalscohenMINTITLED - [Graphi]

Ele Edit Wiew Collect Analvsis Graph Data Gadgets Tools Format  Window  Help k- |:|'|
Lkl redld & F aB@w R +B-1&-T | | RRE B DRE
BDE Akt By | BEEPRE =
=l |4
LUNTITLED:
= | SIGNAL 1
25000
20000 H
)
2 15000
2
o
= ) <+
=
7 10000
‘=
=
Marne Com... | Slid =z
Elcrapht 1 £ 5000 4
o4
4P I v I v I LI v I v I v .
0 200 400 G600 g00 1000 1200
YWavaelangth (nrm )
< ¥
ALl OM | Color Publication 1:[Graph1]111 Radian
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Validating system performance

Introduction

Upon installation and as part of occasional maintenance checks, examine the perfor-
mance of the Aqualog®. In the Aqualog® software, there are a number of validation
tests to be performed. HORIBA Scientific recommends running these validation tests

every three months.

1x Aqualog - CAUsers\PubliciDocuments\Jobin Yvon\Data\DefaultUseAUNTIJLED - /Folderl/ - [Graphi] "

File Edit View | Collect | Analysis Graph Data Gadgets Too Format Window Help

D = E ‘ Agualog Main Experiment Menu

Project Explorer (1) Previous Experiment Setup
|:| UMTITLED Redo Previous Experiment
~i2Y Folderl Run Aqualog SampleQ

Run Batch Experiments
Advanced Setup

Agqualog Validation Tests

[@] fp Iy ke " EEIP IR K

3 )

~ MName = @0l
El Grapht 1 24
~—
2
S
a 14(
| -
L
=
-
- 1
b
0
c

‘Water Raman SMR and Emission Calibration
Quining Sulfate Unit

Raman Scattering Area Unit

Abs/Ex Wavelength Accuragy

Abs Photometric Accuracy (Starna RM-06HLET)
Fluorescence Correction [NIST SRM 2941)
Fluorescence Correction (MIST SRM 2942)
Fluorescence Correction (MIST SRM 2943)

Fluorescence Correction 800 [NIST SRM 2940)
Fluarescence Carrection 800 [NIST SRM 2942) )

> Fluorescence Carrection 300 [NIST SEM 2943) !
1

The Aqualog® is an autocalibrating spectrofluorometer. This means the system initial-
izes its monochromators’ drives, locates the home position of the each drive, and as-
signs a wavelength value to this position from a calibration file. For the calibration
checks detailed here, a single-sample mount or automated sample changer should be
the only sample-compartment accessories used.

The scans shown herein are examples. A Performance Test Report for your new in-
strument is included with the documentation. Use the Performance Test Report to vali-
date the spectral shape and relative intensity taken during the calibration checks.

@Note: HORIBA Instruments Incorporated is not responsible for custom-
er errors in calibration. To be sure that your instrument is properly cal-
ibrated, call Service for assistance. We can arrange a visit and cali-
brate your instrument for a fee.
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Absorbance/excitation wavelength accuracy validation

This validation check examines the accuracy of the wavelengths scanned using the
xenon lamp and absorbance detector, using the Starna RM sample.

1 Start the Aqualog® software.

7 In the Aqualog main window, choose Collect.
«as Aqualog - CAUsers\Public\Documents\Jobin Yvon\DaiaiDefaiUser\UNTITLED - /Folderl/ - [Graph1] "

File Edit View | Collect | Arf8Tysis Graph Data Gadgets Tools Format Window Help

D = E i Agualog Main Experiment Menu @ u“% H‘ Ek:*g %D m E‘ E m L;

Project Explorer (1) Previous Experiment Setup
(£ UNTITLED Redo Previous Experiment
...£=3 Folderl Run Aqualog SampleQ
Run Batch Experiments
Advanced Setup 3 00 J
Aqualog Validaijon Tests b Water Raman SNR and Emission Calibration
Aqualog Service|Only Menu 3 TR TR
«  Mame Trer 20[ Raman Scattering Area Unit
Gl'ﬂphl 1 Abs/Ex Wavelength Accuracy
~—
ﬂ Abs Photometric Acguracy (Starna RM-D&6HLKTD)
B Fluorescence Corregtion (NIST SRM 2941)
g 15( Fluarescance Correftion [NIST SRM 23432
B Fluorescence Corrgection [WNIST SRR 2943)
= Fluarescance Corrgction 800 [NIST SRM 2940
Y
— 10( Fluorescence Corrfction 800 (NIST SRM 2942)
= Fluorescence Confection 800 (MIST SRM 2943)
wn
c 1
A drop-down menu appears.

3 Choose Aqualog Validation Tests.

Another drop-down menu appears.

4 Choose Abs/Ex Wavelength Accuracy.

@Mﬂe: The Absorption/Excitation standard kit with holmium ox-
ide, Starna RMO06-HLKI, is available from Starna Cells, Inc.,
5950 Traffic Way, Atascadero, CA 93422; phone: 800-228-
4482; 805-466-8855; website is www.starnacells.com

If the instrument has not initialized, initialization occurs. The validation exper-
iment automatically loads with some of the fields grayed out:
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s Aqual.og Experiment Setup { [Absorbance] )

E=periment
File:

[ata Description
[ ata |dentifier:

| |
Diirectary:
| |

Agualog Experiment Dptions

Inteqration Time

Integration (z)

IEEN

Wavelength Settings
High [rm]

Increment [nm)

E xcitation Laws [hm)

Wwhavelength |

KDABSAce

Cammeht:

|Starna SRM Potagsium Dichromate Absorbance Acouracy =

Blank / Samplz Setup

(®) Callect Blank.

Sample Selection

Accessones

[ o
Cancel

Click the Run button .21,

B Fxperiment Pa... E|

‘:!_) Insert Blank

A message telling you to insert the blank appears:

Insert the K,Cr,0O- blank with the frosted side
toward the front of the instrument, and the clear
sides toward the left and right of the instrument.

This allows a clear optical path.

Frosted
side
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7

10

11

Experiment Status

Close the sample-
compartment lid, and click the
OK button.

The Experiment Status window opens.
The validation scan runs.

Remove the K,Cr,O- blank, and insert the hol-
mium oxide sample.

Close the sample-compartment lid, and click the
OK button.

The Experiment Status window opens again, and the validation scan runs.
w== Project name El

EXFPERIMENT IS RUNNING ...

The Project name window
appears: Please enter a project name

Click the Cancel—
button. oK Carcel

A table of the validation test appears. In the B(Y2) column, there should be all
P’s (passes).

™8 Aqualog - C:\Documents and Settings\agilmore. HORIBAWMy Documents\qualog-manual-7122011\project1-7122011 * - [HO¥" _aCC (01)]
[ Fie Edc View Collect Analysis Plot Column Worksheet Stafistics Image Tools Format Window Help

DRk sEdl & 2 u BB k + T

ol e e e | E Pl = e
= PoHGET) [ poyr1y 8] cixa [ Ava) BYZ) &) ~
(3 project1-7122011 Camment ts| Peak Centers of"Abs” Peak Centers of'Abs” certiied value | +1 nrifl Passitail
Long Narne X v

1 3338 0.06208 333.47 P

2 3458 006243 34558 F

3 261.2 022742 361.13 P

4 386.8 0.06485 386.44 P

5 4176 029238 417.32 P

6 4812 058843 4514 P

7

8

9

10

11

12
e E
EfroxwLacc (o) =

16

7

18

18

20

21

22

23

24

25

25

27

28

29

30

Ell

~
< 3| [«]* T\ Abs Spectrum Blank £ Abs Spectrum Sample £ Abs Spectra Graphs £ Note £ Baseline_Data jPeak_Cemters f |« >
AU ON 6: [HOXWLAC JPeak_Centers! Radian

If the test shows all “Pass” values, continue to
the next test.
If there are failures, please call the HORIBA Scientific Service Department.
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Absorption-accuracy validation

This validation check examines the accuracy of the absorption function of the
Aqualog®. Use the absorption standard, RM-06HLKI-R, from Starna Cells, Inc.

@Nate: The absorbance calibration standard kit, RM-06HLKI-R,
is available from Starna Cells, Inc., 5950 Traffic Way, Atas-
cadero, CA 93422; phone: 800-228-4482; 805-466-8855; web-
site is www.starnacells.com. Use the K,Cr,O7 blank from
Starna Cells as well.

1 Inthe Aqualog main window, choose Collect.

< Aqualog - CAUsers\Public\Documents\Jobin Yvon\DaiatDerat0ser\UNTITLED - /Folderl/ - [Graphi] "
File Edit View |Colled%aisis Graph Data Gadgets Tools Format Window Help

D = E [ Agualog Main Experiment Menu @ u‘?) H‘ E;-:? %’D m E m m L]

Project Explarer (1) Previous Experiment Setup
(L3 UNTITLED Redo Previous Experiment
.i23 Folderl Run Aqualog SampleQ
Run Batch Experiments
Advanced Setup 3 00 J
Agualog Validation Tests » ‘Water Raman SNR and Emission Calibration
inine Sulfate Unit
Aglialog Service Only Menu k Quinine Sulfate Uni
& Mame = o 20[ Raman Scattering Area Unit
Graphl Abs/Ex Wavelength Accuracy
—
ﬁ Abs Photometric Accuracy [Starna RM-06HLKT)
B Fluorescence Corrfction (NIST SRM 2941)
g 15( Fluorescence Corfection [NIST SRM 2942)
B Fluorescence Corfection [NIST SRM 2943)
= Fluorescence Cofrection 800 (NIST SRM 2940)
i
— 10( Fluorescence Cqrrection 800 (NIST SRM 2942)
= Fluareseance Chrrection 800 [NIST SRM 2943
w
c 1

A drop-down menu appears.

2 Choose Agqualog Validation Tests.

Another drop-down menu appears.

3 Choose Abs Photometric Accuracy (Starna RM-
06HLKI).

The validation experiment automatically loads with some of the fields grayed
out:
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) Aqual.og Experiment Setup { [Absorbance] )

E=periment [ata Descrption
File: [ ata |dentifier:

| | KD&BSACE
Directary: Comment:

| | |Starna SRM Potazsium Dichromate Absorbance Acouracy =

Aqualog Experiment Dptions

Integration Time Blank # Sample Setup

Integration (z)

[os ]

(¥ Callect Elank,
Wavelength Settings Sample Selection
Excitation High [rm] Lows [nm) Increment [nm)
Wwavelength | | | | | |
Accessones

[ o
Cancel

B Experiment Pa... E

2 Click the Run button .Bu.|. L) e
A message telling you to insert the blank appears:

5 Insert the K,Cr,0O- blank with the
frosted side toward the front of the instrument,
and the clear sides toward the left and right of
the instrument.

This allows a clear optical
path.

© . > i
= Optical path

... >

Frosted
side
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6

10

Close the sample-compartment lid, and click the
OK button.

The Experiment Status window opens. EXPERIMENT IS AUNNING ..

The blank scan runs. >rrrrrrrr b
Remove the blank, and insert

the Kr,Cr,O7 sample when
prompted.

Close the sample-compartment lid, and click the
OK button.

The Experiment Status window opens. The validation scan runs.

The Project name window s== Project name
appears:

Flease enter a project name

Click the Cancel —
button.

A spreadsheet of the valida-
tion test appears.

If you are using a different standard than sup-
plied with the system:

(If not, continue with step 9.)

I 0k, ] Cancel ]

a Enter the serial number of the other standard in the cell labeled SN:

wse Aqualeg - C\Users\Public\DocumentsiJobin Yvon\Data\UNTITLED * - /Folderl/ - [KDABSAcc (01

% File Edit View Collect Analysis Plot Column Waorksheet  Statistics Image To Format Window Help

NRE FEEBEPAERe = D@ ke L4l F il # +

Project Explorer (1) v o X AX) | BV | CY) | D(Y) | E(Y) | Fiv) |
(3 UNTITLED Long Name | Wavelength yﬁd value = Tolerance +- Measuredvalue  Error = Pass/Fail
.42 Folderl Units nm AU AU AU AU
Cc ts| SN 13468 [

1 350.0 0.528 0.010 0528 0.000 P

2 330 0.288 0.010 0288 0.000 P

2 257.0 0.848 0.010 0848 0.000 P

4 235.0 0.732 0.010 0732 0.000 P
b Enter the new numbers for Certified Value in the B(X) cells (rows 1

through 4):

see Aqualog - CAUsers\Public\Documents\obin Yvon\Data\UNTITLED * - /Folderl/ - [KDABSAcc (f1)
% File Edit View Collect Analysis Plot Column Worksheet Statistics Image ols  Format Window Help

NRER SEHEESFARD e = b @G ke B P @@ L "

Project Explorer (1) v ox AQO | B(Y) () | DY) | E(Y) | F(Y) |
(3 UNTITLED Long Name | Wavelength = Certified value Jf Tolerance +-  Measuredvalue  Error | Pass/Fail
.43 Folderl Units nm Al AU AU AU
Comments | SM: 1346

1 350 0.010 0.628 0.000 P

2 313 0.010 0.288 0.000 P

3 257 0.010 0.848 0.000 P

4 235 | 0.010 0.732  0.000 P

5

4-9




Aqualog Operation Manual rev. E (3 Oct 2013) System Operation

11 Verify the results of the test:

In the F(Y) column, there should be all P’s (passe

wse Aqualeg - C\lsers\Public\Documents\Jobin Yvon\Data\UNTITLED * - /Folderl/ - [KDABSAcc

% File Edit View Collect Analysis Plot Column  Worksheet  Statistics Image Tools Forma indow Help
Nbe EdBESEuiETe = DEG k2 BEPB@RO L +
Project Explorer (1) v 1 x ARG | B(Y) | c() | DY)
l;'l UNTITLED Long Name | Wavelength = Certifiedvalue | Tolerance +- Measuredvalue | Error || PassiFail
.23 Folderl Units nm AU AU AU AU
Comments | SN: 13468
1 350.0 0.628 0.010 0.628  0.000QP
2 3130 0.288 0.010 0.288 0.000QP
2 257.0 0.848 0.010 0.5848 0.000QFP
4 235.0 0.732 0.010 0.732 | 0.000QFP
5 \—

12 If the test shows all “Pass” values, continue to
the next test.

If there are failures, please call the HORIBA Scientific Service Department.
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Water-Raman-peak signal-to-noise and emission cali-
bration validation
This validation check examines the wavelength calibration of the CCD detector. It is an
emission scan of the Raman-scatter band of water performed in right-angle mode.

The water sample should be research-quality, triple-distilled or de-ionized water.

@Note: Avoid glass or acrylic cuvettes: they may exhibit UV fluores-
cence or filtering effects.

HPLC-grade (18-MQ spec.) or equivalent water is suggested for the Raman scan.
HORIBA Scientific recommends the Starna sealed water-Raman sample. Impure sam-
ples of water will cause elevated background levels as well as distorted spectra with
(perhaps) some unwelcome peaks. Use a 4-mL quartz cuvette.

@Note: The water Raman sample is available from Starna Cells,
Inc., 5950 Traffic Way, Atascadero, CA 93422; phone: 800-
228-4482; 805-466-8855; website is www.starnacells.com

1 Insert the water sample into the sample com-
partment.

With an automated sample changer, note the position number in which the sam-
ple cell is placed.

Close the lid of the sample chamber.
In the Aqualog main window, choose Collect:

WN
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<. Aqualog - CAUsers\Public\Documents\Jobin Yvon\Data\DefaultUse\UNTITLED - /Folderl/ - [Graph1] "D

File Edit View

Caollect | Analysis Graph Data

Gadgets

L@ &6

Project Explorer (1)

Aqualog Main Experiment Menu

Previous Experiment Setup

Tools Format Window  Help

[@] (i |1 fep ezt C O Co] ) G O G

»

00

»

»

(L3 UNTITLED Redo Previous Experiment
(.23 Felderl Run Aqualog SampleQ

Run Batch Experiments

Advanced Setup

Aqualog Validation Tests

Agualog Service Onfly Menu

«  Mame - rrrer
ElGrapht 1
)
o
=
o
| .
Q
N
=
=
w
(o
A drop-down menu appears.

20(

—
o
]

—
o
]

Water Raman SNR and Emission Calibration

Quinine Sulfate Unit

Raman Scattering ArealUnit

Abs/Ex Wavelength Agcuracy

Abs Photometric Accufacy (Starna RM-06HLKT)
Fluorescence Correctjon [NIST SRM 2941)
Fluorescence Correcffion [NIST SRM 2942)
Fluorescence Corregtion [NIST SRM 2943)

Fluorescence Correftion 300 [MIST SRM 2940)
Fluorescence Corrgction 800 [MIST SRM 2942)
Fluorescence Corrgction 800 [MNIST SRM 2943)

.I

Choose Aqualog Validation Tests.

Another drop-down menu appears.

Choose Water Raman SNR and Emission
Calibration.
The validation experiment automatically loads with some of the fields grayed

out:
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= Agualog Experiment Setup [ [Emission 2D] )

E xperirment [rata Drescription

File: @ Load | D ata ldentifier:
| Dt qualogSpectralE miszion TwaD . sml | RamanSMA
; . Save |
Diirectorny: Commert:
|C:\Documents and Settings'Al UsershDocument | et | |Water Fiaman SNR Test: Stama Rk 30-10 \wWater

Agualog Experiment Options

Integration Time Blark / Samplz Setup

Integration [z) Blank Only
Sample and Blank
Collect Blank,

Accumulations
Elank from File

Total Integration = 0.1 (2]
() Sample Only

Wavelength Sethings Sample Selection
Excitation Park [rim] Pasition 1
Wavelength 380
Accessoies
E mission Low [nm)  High [nm)  Increment frm) Eellls Temm, Setpoint ['C]  Tolerance ['C] - Equil. [min]

Coverage 21007 G192 Canraller [o ] [of [o]

Enable External Sensor

_
Enable External Trigger
@ | ©
Help Cancel

6  Click the Run button_E

A message telling you to insert the sample appears.

[ Place the Starna water
sample in the special sam-
ple holder, and mount the
sample holder in the sam-
ple compartment.
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10

System Operation

Experiment Status

Close the sample-
compartment lid, and click the
OK button.

The Experiment Status window opens.
The validation scan runs.
The Project name window
appears:

Click the Cancel—

EXFPERIMENT IS RUNNING ...

+=a Project name

Flease enter a project name

"\‘r Cancel l

button. 0K

A plot of the validation test
appears:

M8 Aqualog - C:\Documents and Settings\agilmore.HORIBAWMy Documents\Aqualog-manual-7122011)project-7122011 * - [RamanSR (02)]

[E]Fie Edt WView Colect Ansiysic Flot Column Worksheet Statistics Image Took Formst Window Help BEES

DR el & B JBF I + T
B[ B s | P EEPRE 2] 9]
=l ~
3 project1-7122011
40000 —
30000 o Adqualog SNR
397 nm 348222.3
450 nm 180.4491
T 200004 SNR 25909.20
Marne Cam. Slic Pass Pass
EHoxwLacc (o1) g
] Stice (01)
SR (01) 0]
[ ramanshir (02)
10000 —
0 -
T T T T T 1
360 380 400 420 440 460
Wavelength (nm)
-
< 3| [{]*]\Emission Gample Data AEmission Granh 4 Raman GRectral Profile ARaman SNR Calculation ,Raman SNR Chart ARaman 51| < >

embedding:Graphzs AL ON 5: [RamanSNi2]"Raman SHR Chart"11[1:1] Radian

@Nole: Observed throughput (and hence peak intensity) is affect-
ed by lamp age and alignment, slit settings, and sample purity.
As the xenon lamp ages, the throughput of the system will de-
cline slowly. Therefore, low water-Raman peak intensity may
indicate a need to replace the xenon lamp.

If the test shows a “Pass” value, continue to the
next test.

If the plot displays “fail”, please call the HORIBA Scientific Service Depart-
ment.
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Fluorescence correction validation with NIST SRM

2941 sample

This validation check examines the accuracy of the fluorescence correction file of the
Aqualog®. Use the fluorescence standards (SRM 2941, SRM 2942, and SRM 2943)

available from NIST.

@Note: Fluorescence standards (SRM 2941, SRM 2942, and
SRM 2943) are available from National Institute for Standards
and Technology (NIST), phone: 301-975-2200; website is

Www.nist.gov

1

In the Aqualog main window, choose Collect.

< Aqualog - CAUsers\Public\Documents\Jobin Yvon\DatarBerauliser\UNTITLED - /Folderl/ - [Graphl] "

File Edit View

Collect*ﬁnalysis Graph Data Gadgets Tools Format Window Help

L@ =6

Project Explorer (1)

Aqualog Main Experiment Menu

Previous Experiment Setup

[@] iy |1 fep 2t C O (o] 0P O O G

00

Water Raman SNR and Emission Calibration

Quinine Sulfate Unit

[ UNTITLED Redo Previous Experiment
.i2 Folderl Run Aqualog SampleQ
Run Batch Experiments
Advanced Setup 3
Aqualog Validation Tests »
Agualog Service Oply Menu b
«  Mame Trer
El Grapht 1 20(
L2
S
= 15(
_
Q
p—
= 10¢
=
w
[

Raman Scattering Area Unit

Abs/Ex Wavelength Accuracy

Abs Photometric Accuracy [Starna RM-06HLKT)
Fluorescence Correction [NIST SRR 2941)

Fluorescence Correction [NISF SRM 2942)
Fluorescence Correction [NIFT SRR 2943)

Fluorescence Correction 300 [MIST SRM 294
Fluorescence Correction 80 [MIST SRM 2942)

Fluorescence Correction J00 [MNIST SRM 2943)

A drop-down menu appears.

Choose Aqualog Validation Tests.

Another drop-down menu appears.

2941).

@Nate: If you have an Aqualog®-800, choose Fluorescence Cor-

Choose Fluorescence Correction (NIST SRM

.I

rection 800 (NIST SRM 2940) instead.
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The validation experiment automatically loads with some of the fields grayed

out:

= Agualog Experiment Setup [ [Emission 2D] )

E «periment
File:

[rata Dezcription
D ata |dentifier:

| |
Diirectony: Q
| |

Agualog Experiment Options

Integration Time

Integration [z]
Accumnulatiohs

l:l Tatal Integration = 0.7 (2]

whavelenagth Settings

Excitation Park [nm)

Wavelength 427
E mizzion Laowa [hm]  High [am] Incremnent hm)
Coverage 210,07 E19.62 082 nm (2 pixel]

SRM2341

Comment:

|NIST SRk 2941 Y alidation Test for Emission Spectral

Blank / Sample Setup
Blank Only

Sample and Blank
Collect Blank

Bllank. from File
(%) Sample Only

Sample Selection

Accessoies

Enable Temp.
Contraller | | | | | |

Enable External Senszor

o

Enable External Trigger

Help

K
Cancel

...................

g —

4 Click the Run button 22|,

A message telling you to insert the blank appears:

Insert the 2941 standard with the frosted side
toward the front of the instrument (for fluores-
cence), and the clear sides toward the left and
right of the instrument (for absorption).

@Nol‘e,’ If

you have
an
Aqualog®-
800, insert
the NIST
SRM 2940
instead.
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6

Close the sample-

compartment lid, and click the

OK button.

The Experiment Status window opens.

The validation scan runs.
The Project name window
appears:

Click the Cancel—
button.

=a Project name

Flease enter a project name

System Operation

Experiment Status

EXFPERIMENT IS5 RUNNING ...

Cancel

A plot of the validation test
appears:

O EEHB & 3 a & [ + T
Dip Bk B || BEEPRE = E
=l -~
23 project6-7122011
1.2
g Certified 2941
E% Measured (498-603 nm)
i 1.0 o iy 98.1 percent Pass
LA Mg
£ P
5 gt %
= 0.8 4 // §\Q\
E 7 i
N 7 ‘\\\
Name Co.. | side 0.6 7 e
4 L
[ srrizo41 (1) ’ Ny
B srrvzg41 (02) Lﬁ .
! B o4 S
= =
) E=l =
[Blcrapht 1 @ \\\
e
Eo%7T S
Z =
0.0 H
T T T
500 550 600
Wavelength (nm)
v
< 5 A2 I\Emission Sarnple Data AMERS-1941 GREEN SRM ACERT-2941 GREEN SRM,CERT MEAS CHART 2041 GREEN SRM ANats 7 || < >
embedding: Graph19 AU OH 41 [SRM29415]"CERT-MEAS CHART 2941 GREEN SRM"11[1:1] Radian

If the test shows a “Pass” value, continue to the

next test.

If the plot displays “fail”, please call the HORIBA Scientific Service Depart-

ment.
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Fluorescence correction validation with NIST SRM
2942 sample

This validation check examines the accuracy of the fluorescence correction file of the
Aqualog®.

1 Inthe Aqualog main window, choose Collect.

< Aqualog - C:\Users\Public\Documents\obin Yvon\DatasBetsufUse\UNTITLED - /Folderl/ - [Graphi] "N
File Edit View Collect%nalysis Graph Data Gadgets Tools Format Window Help

[y S N Aqusiog Mainperiment eny [ 55 | 22 ¢ [0 ¥ 0P D E
Project Explorer (1) Previous Experiment Setup
(L3 UNTITLED Redo Previous Experiment
.23 Folderl Run Aqualog SampleQ
Run Batch Experiments
Advanced Setup » 00 J
Aqualog Validation Tests » Water Raman SMNR and Emission Calibration
A
inine Sulfate Unit
Aqualog Service Enly Menu 4 Quinine Sulfate Uni
+  Mame e 20[ Raman Scattering Area Unit
GI'EF'hl 1 Abs/Ex Wavelength Accuracy
—
ﬂ Abs Photometric Accuracy (Starna RM-06HLKT)
- Fluorescence Correction (NIST SRM 2941)
o
g 15( Fluorescence Correction (NIST SRM 2942)
B Fluorescence Correction [NIST SR 2943)
= Fluorescence Correction 800 (NIST|SRM 2940)
i
- 10( Fluorescence Correction 800 (NISf SRM 29432
= Fluareseance Correction 800 [NIJT SRM 2943
w
t 1

A drop-down menu appears.

2 Choose Aqualog Validation Tests.

Another drop-down menu appears.

3 Choose Fluorescence Correction (NIST SRM
2942).

@Note: If you have an Aqualog®-800, choose Fluorescence Cor-
rection 800 (NIST SRM 2942) instead.

The validation experiment automatically loads with some of the fields grayed
out:
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System Operation

= Agualog Experiment Setup ( [Emission 2D] )

[1ata Drazcription

|

Agualog E xpenment Options

Inteqgration Time

Integration (z)
Accumnulations
l:l Total Integration = 0.1 (3]
Wwavelength Settingz
Excitation Park [nm)
wéavelength 30
Emizzion Lave [nm]  High [nm]
Coverage 210,07

Experirnent
File: | Drata ldentifier:
| | SRM2342
Diirectany: Commert:

| MIST SRk 2342 Validation Test for Emission Spectral

Blark / Sample Setup

Increment [nm)

E19.E2 0.82 nm [2 pixel]

Blank Only
Sample and Blank.
Collect Blank
Elank. fram File
(%) Sample Only

Sample Selection

Acceszones

EEE T Tl o

Enable External Sensor

Enable External Trigger

Cancel

Click the Run button ...

A message telling you to insert the blank appears:

Insert the 2942 standard with the frosted side

toward the front of the instrument (for fluores-
cence), and the clear sides toward the left and
right of the instrument (for absorption).
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Experiment Status
6  Close the sample- :
Compartment ||d’ and C“Ck the EXPERIMENT IS RUNNING ..
e ==
OK button.

The Experiment Status window opens.

The validation scan runs.
The Project name window
appears: Please enter a praject name

[ Click the Cancel—
b Utto n . Ok Cancel
A plot of the validation test

+=a Project name

appears:
ek ceadld & B gBF le + T
B D (B E R EEPERE =

=l -

3 projacte-7122011

Certified 2942
Measured (320-383 nm)

All Wavelength Passed

0.8 R

0.6 Ry

0.4 5

NIST Certified Ex 310 rm (Norm330 nm)
4

S
TRy
[ srro942 (01 \E{\
[Elerspht 1 e
& 0.2 4 e
0.0
T T T
320 340 360 380
Wavelength (nm)
v

< 5 [ I\Emizsion Sample Data  WEAS 2042 UV GRM /LCERT-2942 UV SRM), CERT-WEAS CHART 2042 UV SRM £ Noz I >

AU ON 4: [SRMZ9421]'CERT-MEAS CHART 2942 UV SRM"11[1:1] Radian

8  If the test shows a “Passed” value, continue to
the next test.

If the plot displays “fail”, please call the HORIBA Scientific Service Depart-
ment.
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System Operation

Fluorescence correction validation with NIST SRM

2943 sample

This validation check examines the accuracy of the fluorescence correction file of the

Aqualog®.

1 Inthe Aqualog main window, choose Collect.

< Aqualog - C:\Users\Public\Documents\obin Yvon\DataBefsuUse\UNTITLED - /Folderl) - [Graphi] "N

File Edit View Collecthnalysis Graph Data Gadgets Tools Format Window Help

D = E [ Agualog Main Experiment Menu

Project Explarer (1) Previous Experiment Setup
D UMTITLED Redo Previous Experiment
423 Folderl Run Agualog Sample}

Advanced Setup

Run Batch Experiments

Aqualog Validation Tests
A

[@] iy |1 fep et C O Co] 0P O G

3

00

»

A drop-down menu appears.

Aqualog Service Pnly Menu k
«  Mame e
El Graph1 1 20(
—
2
S
= 15
| -
RS
=
i
= 10(
=
w
[

2 Choose Agqualog Validation Tests.

Another drop-down menu appears.

3 Choose Fluorescence Correction (NIST SRM

2943).

@Nate: If you have an Aqualog®-800, choose Fluorescence Cor-

Water Raman 5MNR and Emission Calibration
Quinine Sulfate Unit

Raman Scattering Area Unit

Abs/Ex Wavelength Accuracy

Abs Photometric Accuracy [Starna RM-06HLKT)
Fluorescence Correction [WNIST SRR 2941)
Fluorescence Correction [NIST SRM 2942)
Fluorescence Correction [NIST SEM 2943)

Fluorescence Correction 300 [NJ5T SRM 2940)
Fluorescence Correction 300 (IIST SRM 2942)

Fluorescence Correction 800 MIST SRM 294ﬂ

! \

rection 800 (NIST SRM 2943) instead.
The validation experiment automatically loads with some of the fields grayed

out:
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System Operation

= Agualog Experiment Setup ( [Emission 2D] )

[rata Description

|

Agualog E xpenment Options

Inteqgration Time

Integration (z)
Accumnulations
l:l Tatal Integration = 0.7 (3]
Wwavelength Settings
Excitation Park [nm)
wavelength 330
Ermizzion Lave [nm]  High [nm]
Coverage 210,07

Experirnent
File: | [rata |dentifier:
| | SRM2943
Directony: Comment:

| MIST SR 2343V alidation Test far Emission Spectral

Blank / Samplz Setup

Increment [nm]

E19.E2 0.82 nm 2 pixel]

Blank Only
Sample and Blank
Collect Blank
Eilarl from File
(%) Sample Only

Sample Selection

Acceszones

Enable Temp.
Contraller | | | | | |

[ o
Cancel

Enable External Sensor

Enable External Trigger

Help

Click the Run button ...

A message telling you to insert the blank appears:

Insert the 2943 standard with the frosted side

toward the front of the instrument (for fluores-
cence), and the clear sides toward the left and
right of the instrument (for absorption).
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6

Experiment Status

Close the sample-
compartment lid, and click the
OK button.

The Experiment Status window opens.
The validation scan runs.

The Project name window
appearS: Please enter a project name

Click the Cancel—
b Utto n . Ok Cancel
A plot of the validation test

EXFPERIMENT IS5 RUNNING ...

=a Project name

0O FEHEEB & 3 a & Iy + T
Dip | Bk Eigr EEPEN = EH
=l Py
23 projecté-7122011
1.2
? Certified 2943
Measured (383-498 nm)
§ 1.0 ’,_ﬂ;‘ﬂl\‘\é\/avelength Passed
£ i i
g LA iy
< 0.8 // \\\
™,
g e \R\
N
=
[2 Slic % 0.6 // ey
01}
o i e
03} ’v’
o E 0.4 - #
05) = }/'
o1) g 7
.
o . 5021
z
0.0 4
T T T T T
400 420 440 460 480
Wavelength (nm)
v
< 5 <]V \Emicsion Sample Data A MEAS-204 BLUE GRM ACERT-2043 BLUE SRV),CERTMEAS CHART 2043 BLUE SRM £ Nole = >

embedding: Graph23 AULON 4: [SRM29431]'CERT-MEAS CHART 2343 BLUE SRM'M1[1:1] Radian

If the test shows a “Passed” value, the Aqualog®
is calibrated properly.

If the plot displays “fail”, please call the HORIBA Scientific Service Depart-
ment.
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Calculation of water-Raman signal-to-noise ratio

Introduction

The water-Raman test is a good measure of relative sensitivity between different in-
struments, if the experimental conditions used to compare the systems are the same.
Unfortunately, there are different ways of handling the data, all of which are valid but
which will give quite different values. Therefore, it is important not only to know how
the water-Raman S/N values are measured, but also how the data were treated. The wa-
ter-Raman S/N test method combines a value for system sensitivity (a signal) with a
value for system noise (no signal) to show the overall performance of the instrument.

Definitions

At HORIBA Scientific, we define the S/N ratio of the Aqualog® as the difference of
peak and background signals, divided by the root-mean-square of the background sig-
nal:

S Speak _Sbackground

= Aqualog® S/N method
N N

rms,background

Explicitly, the peak signal (Speax) is evaluated for a 5 nm interval centered at 397 nm,
the background (Spackground) 1S evaluated for a 5 nm integral centered at 450 nm, and the
RMS noise of the background (Nms) is evaluated for the 5 nm integral centered at 450
nm. The experimental conditions include monitoring a 30 s integration time of the dark
and sample CCD signals; the former subtracted from the latter to emulate standard ex-
perimental conditions and remove any fixed-pattern noise on the CCD not related to the
sample’s actual light scattering. The CCD-bin interval is 0.82 nm/pixel bin. The signal
is interpolated to 0.5 nm interval steps from 365-452.5 nm. The measurement is per-
formed at room temperature (25°C).

Notes on validation

e The lamp is rated for 1200-1500 h, but if the Raman intensity starts to drop below
40%, you may wish to change the lamp sooner.

e The Aqualog® automatically records the lamp hours, and reminds you to change the
lamp at 1000 hours.
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dld-ACqUuISItIOn
|

Introduction to Aqualog”® software

This chapter presents an introduction to special buttons used in the Aqualog® software
to record and present data with the Aqualog®. These buttons, located in Aqualog®’s
main window, are:

Previous Ex- Sample Rescale Switch Menu be- Aqualog QSU 3D

periment Queue Y tween HJY soft- IFE Zoom
Setup ware application

\ and Origin Std.

1 )

> [@l] 5 H F % % E\L
Auto Ruz Run JI( Pro- Experi- Ray- Raman Normal-
Previous Batch Ex- file ment leigh Scatter- iz
Experi- periments  Tool Menu Mask- ing Area
ment ing Unit

For a detailed description of these Aqualog® routines, see the Aqualog User’s Guide
and on-line help.

In addition, methods for determining best excitation and emission wavelengths are pre-
sented, in case these wavelengths are unknown for the sample.
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Experiment Menu button &
Introduction

The Experiment Menu button chooses an overall type of experiment to run, such as an
emission scan, an absorbance scan, kinetics run, etc., based on the instrument and con-

nected accessories, such as a temperature bath, integrating sphere, etc. Only those scans
that can be run using the available hardware configuration are active; scans that cannot

be taken are grayed out.

Calibration scans for the Aqualog® use default parameters:
e Excitation monochromator: Spectra/Excitation scan
e Emission monochromator: Spectra/Emission scan

Blank files

Blank files are recorded as * . blank. When scanning, you can choose to record only a
blank, record only the sample, record a sample and a blank, or process a sample from a
previously-saved blank.

Record Blank Only Record Sample
and Blank/Collect
Blank

Is there a
blank in-
volved?

Record Sample Record Sample
Only and Blank/Blank
from File

Types of experiments

Following are types of Aqualog® experiments available in the Aqualog Main
Experiment Menu:

5-2
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Spectra Kinetics
Absorbance Absorbance
2D emission Emission

Emission + absorbance simultaneously

3D Single-point
Excitation-emission matrix (EEM)
EEM + absorbance simultaneously

Method

1 To choose an experiment type, click the Exper-
iment Menu button

laa] Agualog - C:\Documents and Settings\MII Users\Documents\Jobin Yvon\Datalagilmoz=wINTITLED - [Graph1] s
[E] Fie Edit ¥iew Collect Analysis Graph Data Gadgets Tooks Format Window eff -8 %

Dz 88 & B JJBEFRw | k3 +B-I&-T RRE | E EEE

PE( ez BER@E |
The Aqualog Main Experiment Menu ap-

pears: ) Aqualog Main Experiment Menu
72 Choose an experiment\ AquaLog Experiment Menu
type. ~.
Spectra Kinetics
@Note: Certain scan types are not
allowed with the Aqualog®, and
are grayed out. Single Point 3D
The Aqualog Experiment Type window ap-

pears (if there are subtypes of experiment):

3 Choose a subtype of ex-

Aqualog Experiment Type FE

periment, and click the \\ S
Next >> button. Absoibance

The Aqualog Experiment Setup window

appears, customized for that experiment:
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- Aqualog Experiment Setup { [Absorbance] )

E wperiment [ata Descrption
File: (7 Load Data |dentifier:
Dilk&qualogS pectraldhsorbance. «ml DfbgSpabs

& save
a0 Comment:

& savess .. Spectral Acquisition[Absorbance]

Aqualog Experiment Options

Integration Time Blank / Sample Setup
Integration [z (O Blank Only
01 (%) Sample and Blank
(%) Collect Blank
() Blank: from File
() Sample Only
W avelength Settings Sample Selection
Excitation High [nm)] v [nm) Increment [nm] Blank: | Position 1 w Sample: | Position 2 w
Wavelsngth 540 30 )
Accessones

] Enable Extemal Trigger

Help

K

oy

RTC

i Bun Cancel

\
4 Click the File field, and enter a new file name or

select a previously saved file.

5 In the Aqualog Experiment Options area, verify
that experimental parameters are correct.

6 Insert the sample into the sample compartment,
and close the sample compartment S cover.

[ Click the Run button - F‘

If you do not have an automatic sample-changer, a B Fxperiment Pa... [X|
prompt appears to insert the blank or sample. —
y Insert Sample
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8

Click the OK button when you J%ein:erted the
blank or sample and closed the co

The collected spectrum is displayed on the Intermediate Display screen. After
all data are recorded, the Intermediate
Display vanishes. For a new project,
the Project Name window appears:

Enter a name for the
entire project, or
browse for an existing project name with the
Browse button, then click the OK button.

All data are moved to Origin®’s graph window for post-processing.

== Project name
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Previous Experiment Setup button

The Previous Experiment Setup button resets the experiment to the previous experi-
ment used, with minor modifications to the hardware possible.

1 After an ex-

' [ @Note: The Previous Experiment Setup but-
perimentiIs
loaded. click ton is active only after an experiment al-

: ready has been loaded.
the Previous
Experiment Setup butto in the main toolbar:

leec] Aqualog - C:\Documents and Settings\All Users\Documents\lobin Yvon\DatalagilmorsM 2 5iED - [Graph1]

Data-Acquisition

EEX

- 8/x

R E B EES

BD e EEIPEE K

The last experiment used or loaded appears in the Aqualog Experiment Setup
window:

s hqualog Experiment Setup { [Absorbance] )

E xperiment
File: gy Load |
| DiltsqualogSpectraldbsorbance. wml

| Di4gSpébs
Save
Directany: u Comment:
| | & savess .. |Spectral Acquisition[&bzorbance]

Agualog Experiment O ptions

[rata Description
Drats ldentifier:

Integration Time Blank. ¢ Sample Setup

Integration [z (O Blark Orily
(%) Sample and Blank
(%) Collect Blank

") Blank from File
() Sampls Only

wavelength Settings Sample Selechon

Excitation High [rim) Lo [m) Ihcrement (nm) Blark: Sample:

W avelength | BR0 | | 230 | | ] |

Accezsones

[]Enable Extemal Trigger

@ oy o

Help RTC Bun Cancel

2 Modify the experiment’s parameters as required.
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3 Click the Run button 221 to run the experiment.
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Auto Run Previous Experiment button 2

The Auto Run Previous Experiment button reruns the last experiment loaded without
modifications.

@Note: The Auto Run Previous Experiment button is active only after an
experiment has already been loaded and run.

1 Click the Auto Run Previous Experiment button

loc.] Aqualog - C:\Documents and Settirigs\All Users\Documentsiobin YvaniDatalagilmoreMINTITLED - [Graph1]

File Edit wiew Collect Analysis Ggeph Data Gadgets Tools Format  Window  Help - 8 X
e vl &3 AaBFes | k& +B-1&-T B A5

P Mtk | EEIP@EE K
The Intermediate Display appears, and the experiment starts:

350 400 450 500
Wavelength (nm)

il 400 450 500
Wavelength (nm)

Intensity ( MicroAj

=l General Info Diltdqualogs pectraldbzorbance. xml

Experiment: Integration time: 0.1 = Cycle: 1 Accumulation: 1
= Detectors

R 31262 Microdmps

| 3.9511 Microdmps
= Monos

Double H1034  Position: 436 nm

When the experiment is com- 3
plete, the data appear in a new ]
Origin® graph window: ]

wWavelengtn (nm)

Fercent T

W

«[» T\ Abs Spectrum Blank £ Abs Secirum Sample AAbs Spectra Graphs £ Note Il< B
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Aqualog IFE button 2 @
Note: This button only works

The Aqualog IFE button processes data with waterfall plots.
and accounts for the inner-filter effect.

1 with an active set of raw data open, click the
Aqualog IFE button = in the main toolbar.

M squalog - C:\ocuments and Settingsitll Users\Documeatsiiohin Yvon\Datalseohen\UNTITLED - [Graph1]

Eile Edit WYiew Collect Analysis Graph Data Gadgets/Tools Format window Help -8 x
LDus el & 3| g8 E&o+B8-I-T ARRE ¥ OEH
B D ke By BEPERE | =2

1=l ~
3 Manual labor

Sample - Blanik

Intensity (Sc/ Re)

Mame
B oragspabs o1y
B oragspem (02)
#H oraqspem (03
##H oFaqDDOEEMABS (01)

(4]

3 | 3| [T+ % Abs Spectra Graphs £ Sample - Blank A Sample - Blank Waterfall Plot £ Sample - Blank %YZ |[€ &
embedding: Graph123 Al ON 17: [DFAQDDDL]"Sample - Elank Wwaterfall Plot"11[1:1] Radian

The host computer compensates for the inner-filter effect. This calculation may
take some time. A new tab called Processed Graph: IFE appears in the graph

lea] Agualog - C:\Documents and Settings\ll Users\DocumentstJobin Yvon\Datalscohen\WNTITLED - [Graphi]
Eile Edit Yiew Colect Analysf Graph Dats Gadasts Tools Format Window Help -8 X
OB sEdEd & B BB k& +BH-I-T ARE & ERH
D ks B @R =
=l
‘23 Manual labor
~
10800
[000
7200
"%‘ 5400
@ 3800
= 1800
g o
$ -1800
@ -3600
8
Mame =
aqspabs (01) : = é\—f—
AqSpEm (02) < "7/@
AqSpEm (03) 3 !’@/
AqDODEEMADS (01) 1
v
< I 3 [A]>\Processed Grapi: IFE £Processed Data IFE A Processed Xz IFE A Processed Contour. IFE || < E
embedding:Graphé Al ON 21; [DfAQDDD1]"Processed Graph: IFE"11[1:1] Radian

5-9




Aqualog Operation Manual rev. E (3 Oct 2013) Data-Acquisition

Rayleigh Masking button B @
Note: This button

The Rayleigh Masking button automatically masks
Rayleigh scattering lines that appear in the data.

1 with an active set of raw da-

only works with
waterfall plots.

ta open, click the Rayleigh Masking button Pin

the main toolbsa

o] Aqualog - C:\Documents and Settings\tll User *DocumentsiJobin Yvon\Dataiscohen\UNTITLED - [Graphi] E‘El@l
Ei\a Edit Wiew Collect Analysis Graph Data Gadgets Tools Format  Wwindow Help - 8 X
Dbk ~EdB & B aBE@w o +B-1L-T RRE B EEES
B DR e B EEIPERE || =

zl=l

£ Manual labor

10800
2000
7200
=
‘2 5400
g 3600
= 1800
= 0
Z 1500
& 3600 s0n
e g
Marme =
551
] ofanspabs (01) ¢ o Q}—
B DfagspEm (02) 1 % \“{0\
B pragapEm (03) ¢ ‘5, \e“’g\“
] DFaqoDDEEMAS (1) S, al®
e 401
7% > 300 ?’\I\
2 5 as1 T a2so
v
< | 3| [4]*» [\Processed Graph: IFE 4Processed Data: IFE 4 Processed ¥XYZ: IFE A Processed Contour. IFE “< >
embedding: Graphé AU OH 21; [DFAGDDD ] Processed Graph: IFE"H[1:1] Radian

The JY Rayleigh Masking
User Input window ap-
pears.

2 CI'Ck the OK Mask 1st Order Rayleigh

Mask 2st Order Rayleigh v

button. \ SUM of slit widths [in bandpass): |10 |
The host computer com-
pensates for the inner- \ ok || cancel |

filter effect. This calcula-
tion may take some time.

A new tab called Processed Graph: RM appears in the graph area:
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lee] Aqualog - C:\Documents and Settingsiill Users\Documentsiobin Yvon\DatakscohenMUNTITLED - [Graph1]

File Edit Wiew Callect Analysis Graph Data Gadgets Tools Format  Window  Help - 8 X
Dk el & B 8@ R L+EH-I&-T AKRE B EDEES
A H Rl SR Y - NETN 4l v
=l
{23 Manual labor
~
11200
9800
= 5400
b 7000
z 5600
c
; 4200
b 2800
g 1400
] o 600
Mame E 551
EHloraaspabs 1) [ <
Boraqspem (02) : % .\(\G‘\
DFgspEm (03) « C %, e“o_,’«‘
DFAQDDDEEMAbS (013 ¢ b
© Y
“5 P e\sf‘\
%, 351
v
< s [«I»I#5ample - Blank XYZ £ Sample - Blank Contour Flat £ Note ) Processed Graph: IFE_RM £ Frnﬂ ‘ < I3
AU : ON 21: [DFAGDDD1] Frocessed Graph: IFE_RM'I Radian
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Normalize button

The Normalize button automatically normalizes the active data to intensities between 0
and 1.

@Note: HORIBA Scientific recommends that you normalize your data as
the last step in processing. Perform inner-filter effect compensation
and Rayleigh masking before normalization.

This button only works with waterfall plots.

1 with an active set of data open, click the Nor-
ﬁ

malize button in the main toolbar.

M squalog - C:\Documents and Settings\ll Users\Doc uments\obin Yvon\DatalscohenWNTITLED - [Graph1]

Eile Edit Wiew Collect Analysis Graph Data Gadgets \[ools Formet  Window Help -8 x
Lhs reEEdE &8 B uBEHg &S +B-I5-T |RRE || ERES
B D ke | By | EEPERE | =

E]

£ Manual labor

11200
2800
8400
TO00
SE00

2500

Processed Intensity

Hame:
EHofagspabs (01) < <°+
Eoragspem (02) ‘ %
Eoragspem (03) «

B oraqpooEEmabs (01)

13

< | 3 [«I> 14 Sample-Blank XYZ £ Sample - Blank Conlour Plot £ Hote AProcessed Graph: IFE_RM {Prod|<. I
Al O 21: [DfAqDDD1]"Processed Graph: IFE_RM™1 Radian

The HJY_normalize window appears.
Ml HJY: HI¥_normalize
Dialag Theme ﬂ Preview

Description  Mormalize data

Input graph [
Mormalize method | Diivided by b ax ~

; [l Cancel ﬁ

2

2 Click the OK button,
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The host computer compensates for the inner-filter effect. This calculation may
take some time.

A new tab called Processed Graph: NRM appears in the graph area:

o] Aqualog - C:\Documents and Settingsiill Users\DocumentshJobin YvoniDatalscohen¥UNTITLED. - [Graphi]
Eile Edit Yew Collect Analysis Graph Data Gadgets Tools Format MWindow Help

Dz c2eE8B & Z Aa8@ & L+ H-I&-T RRE B EEE
B ekt @lee BEPERR =K
SETH

£ Manual labor

Jormalized Intensity

hame
i oragspabs (01

Ef] oFaqoDDEEMAS (01)

Al ON Dark Colors & Light Grids 1:[DFAQDDD1]"Processed Data: IFE_RM_KRM"IColi"600")[1:250]

You can also examine a contour plot of the data:

lee] Aqualog - C:\Documents and Settingsiill Users\Documentshobin YvoniDatalscohens\UNTITLED. - [Graphi]

File Edit Yiew Collect Analysis Graph Data Gadgets Tools Format Window Help
LDk sgdld & 2 JBE RO +BE-IE-T RRE | EEESE
B ket @ BEIPRE | =
=l
‘24 Manual labor
~
600 I
07475
05212
500 0.4350
= 03688
£
£ 02425
= 01183
=)
5 -0.01000
< 400
>
=
T =
£ oFaqspabs (01} <
DFAquEm (0z) ¢ 200
B8 ofaqspEm (03) <
B oraqoooeEmabs (01)
350 400 450 500 550 600
EX Wavelength (nm))
~
< » |4 * |AProcessed XYE IFE_RM_NRM )\PmcessedComour: IFE_RM_NRM / |( >
Al ON 24; [DfagDDD1]"Processed Contaur: IFE_RM_NRIM"! Radian

The contour plot may be easier to understand visually.
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Run JY Batch Experiments button =l

Data-Acquisition

The Run JY Batch Experiments button runs a series of automated experiments, in-
cluding adjustable repeats and delays between experiments.

1 Click the Run JY Batch Experiments button /.

leec] Aqualog - C:\Documents and Settings ALl Users\Documents\lobin Yvon\DataagilmoreMUNTITLED - [Graph1]

Flla Edit Wiew Collect Analysis Graphf Data Gadgets Tools Format Window Help
e cE8HB & @ AaB8@e | hE&  +#H-15&-T
BDE e | @EEPEE K

R E B EES

The Setup batch experiments window appears.

Setup batch experiments E|
Execution List Froperties
g : Flog_30.xml Experiment Info:  [Flog AntiBleach.sml]
UIRES Ll Flog AnkBleach. smi
expenment files to Flog Cwa2 sml Comments:  Anh Photo Bleach - for Fluorolog
>> fild Lt is sl
Full Digclozure Info: Wiew Full Dizclosure Info
Comments:
— E xecution [ndex:
Thiz iz my batch
Filz M anagement Total Repeats: 3
Batch File Delay before executing: A zeC
File Mame: Load ] [ S ave ]
Delay between each repeat; 1] $BC

KS:\T O_CIMDYS T esting\BatchiyB atch jyb

J

Batch auter loop infa

Resultz
Total Repeats: 1
tode: Run
Base Name: Delay before first: 0 FEC
Farrnat: Delay between each: 3 SEC

2 Get the experiment files to create a batch job, or
load a previous batch job.

a Load a previously created batch job using the Load button, or browse
for experiment files (. xm1 format) using the Browse for experiment
files to >> Add button.

Add each desired experiment file to the Execution List.

Reorder or remove the files as necessary using the Delete button, the
Up button, and the Down button.

Add comments about the batch file in the Comments field.

Save the new batch job in the correct path, in the File Name field, and
click the Save button.
The file is saved in a . jyb format.

3 Set up each experiment in the batch job.

QO O T
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a Select an experiment from the Execution List.

b In\the Total Repeats: field, enter the number of times that experiment
shquld be repeated.

Setup batch experiments

Execution List

g ExperimentNnfo:  [Flog_AntBleach.wml
Browsze for Flogesbsml A [Flog_. |

AntiBleach. «ml

experiment files to Flog Cwia2 sl A Anti Phaota Bleach - for Fluoralog
5> Add Sl
Full Dizclozule Info: [ Yiew Full Disclosure Info
Comments:
. Execution Index:
Thiz iz my batch
Filz M anagement Taotal Repeats: 3
Sellellz Delay before executing: 5 TEC
File: Marmne: Load ] l Save
Delay between each repeat: 1] 360

SATO_CINDYST estingB atchWMyE atch. vb

atch outer loop info

Resultz
Tatal Fepeats: 1
Mode:
Blarra Memia: Delay before first: 0 ZEC
Farmat; Delay between each: 3 seC L Cancel |
C In the Delay before executing: field, enter the number of seconds to
wait before executing.
d In the Delay between each repeat list: field, enter the number of

seconds to wait before repeating the experiment.

4 Set up an outer loop in the batch job, if desired.

a In the Total Repeats: field, enter the number of times to run the batch
job.
b In the Delay before first: field, enter the number of seconds to wait

before starting the batch job.

C In the Delay between each: field, enter the number of seconds to wait
before rerunning the batch job.

5  Click the Run button to start the batch job.

The batch job executes.
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Switch menu between HJY Software Ap-
plication and Origin Pro button #

The Switch menu between HJY Software Application and Origin Pro. button
switches the menus at the top of the main Aqualog window between Aqualog® and
Origin® functions. This allows the user to tap the power more fully of Origin® software.

1  Click the Switch menu between HJY Software
Applicagion and Origin Pro button * .

e Aqualog - C:\Documents and SettingsMAll Lsers\Documer \obin Yvon\DatalagilmoreMINTITLED - [Graph1]
File Edit Wiew Collect Analysis Graph Data Gadgets Tgbls Format  Window Help - | J X

O seadld & 3 ABEALA k& +BH-IH-T &R E | S
B s EEIPEE K

The menus at the top of the Aqualog window change.

2 Click the Switch menu between HJY Software
Application and Origin Pro button * | again to re-
turn to the original menu functions.
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Quinine Sulfate Units button &

Introduction

Used together with the Quinine Sulfate standard kit (calibrated for 5 nm bandpass)
available from Starna, this function provides a standardized intensity for fluorescence
measurements and EEMs.

Data-Acquisition

@Note: The Quinine Sulfate standard kit, RM QS-00, is available from
Starna Cells, Inc., 5950 Traffic Way, Atascadero, CA 93422; phone:
800-228-4482; 805-466-8855; website is www.starnacells.com

Method

1 Inthe main toolbar, click the Quinine Sulfate
Units button &

wae Pqualeg - ChUsers\Public\Documents\Jobin \’von\%ﬂqor&\UNTﬂLED - {Folderly - [Graphl]
File Edit Gaddets, Tools Format Help
L cEEdBESEJERs REVMBERE L [ [0 i 1T s

The Experiment Setup window appears:

wy Aqualog Experiment Setup y

View Collect Analysis Graph Data

===

Experiment Data Description
File: Data |dertffier:
Dt Aqualog Spectral Emission Two D xml QSUNIT
Directory: 4 Comment:

C\Users\Public’DocumentstJobin Yvon'\Data Quinine Suffate UnitSample Evaluation

AquaLog Experiment Options

Integration Time
Integration s}
0.05

Accumulations
1 Total Integration = 0.05 is)

Wavelength Settings

Excitation Park {nm)
Wavelength 3475
Emission Low {nm)  High (nm) Increment {nm)
Coverage 24858 83055 |233rm (4pixel)
CCD Gain: | Medium -

Blank / Sample Setup
Blani Only
@) Sample and Blank
@ Collect Blank
") Blank from File
Sample Only
Sample Selection
Blank: | Position 1

Sample: | Postion 2

Accessoies
Enzble Temp.

Cortroller

Enable Edemal Sensor

QE )| o
==
Run Cancel

Enable Extemal Trigger

Help

—

Adjust the Increment
el-binning) and CCD
necessary.

Click the Run button.

drop-down menu (i.e., pix-
Gain drop-down menu as
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The Experiment Paused window appears, prompting you M Experiment Pa... [X]
to insert the blank. .

] _‘5) Insert Blank
4 In the sample compartment, insert

the Quinine Sulfate blank from the
Standard Kit.

Close the sample-compartment lid.
Click the OK button.

The Experiment Status window appears, and the
scan starts. EXPERIMENT I3 RLUNNING ...

o) O1

Experiment Status

B Experiment Pa... E|

The Experiment Paused window appears again, prompting
you to insert the sample. : }) e i

/  Remove the blank, and insert the
sample.

Close the sample-compartment lid.
Click the OK button.

The scan completes, and
the Project Name window
appears.

O OO

w=x Project name El

Pleaze enter a project name

10 Click the Cancel
button. —r— o

Tables appear:

FI0) | e | a0 | Bm cy) & o & En & FY) | sm &
Long Mame QSU Conditions Qsu QS-Observed | QSU Calculated | Emission at 450 nm Qsu EEM Integration Time QSU Adjust
Units Emission Abs at 347.5 nm | Abs at 347.5nm Units Counts ($1c/R1c) | Normalization Factor
Comments Watch for EEMs Standard Observed Observed Observed Calculated Enterin Row 1
1 [ Integration Time, s 0.05 0.01384 0.01342 0.96978 3216.91737 331717234 U | 66343.44633 _|
2 [ Emission Increment, nm 234
3 | Gain Setting Medium

You can account for the different integration time than the EEM by changing
the Integration Time from 1 to another value:

F1t7) e | a0 | sm | cm & o @ Ev) & Fv) |  em &
Long Mame QSU Conditions Qsu QS5-Observed | QSU Calculated | Emission at 450 nm Qsu EEM Integration Time QSU Adjust
Units Emission Abs at 347.5nm | Abs at 347.5 nm Units Counts (S1c/R1c)  Mormalization Factor
Comments Watch for EEMs Standard Observed Observed Observed Calculated Enter in Row 1
1| Integration Time, & 0.05 0.01384 0.01342 0.96978 3216.91737 331717234 2 132686.89365
2 | Emission Increment, nm 2.34
3 | Gain Setting Medium
A
Note how the QSU Adjust value changes in response to a different Integration
Time.
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Profile Tool button

Introduction

This function provides a user-specified two-dimensional profile of an EEM.

Method

1
Profile Tool button ¥ |

M 1.qualog - C:\Documents and Settir s\ALL Users\DocumentsiJobin Yvombatatscoh
fie Edt View Colect foh Data Gadgets Tools Format
N AT
B D ekl B EEPRE @R

em\UNTITLED - [Grapht]

‘Window  Help
E& L +B-iIk-T RRE i ORS

¥

Data-Acquisition

With an EEM open, in the main toolbar, click the

[ JEE
Band Width ~ Lower Value  Upper Value
[X [xcitation Profile ’W ’W ’W
25 i E 512 608

350 400 450 500 550

Speed Mode is On

e option in Layer (Size/Speed) tab in Plot Det: AU ht Grids Li[ProfileDat

tatio
20 | X
15
10
5]
0

kalRL

ineProfile!Col(B)[1:251]

uolss|iug ——

F[Graphd

Bott: 111

aaaaaa

7 Move the boundaries of the red box to\examine

different cross-sections of the EEM, or\click th

Input Values button.
the values of the cross-section.

Click the Create Report button.

A report appears:
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nents and Settings\ill Users\DocumentstJobin YvoniDatalscohen\UNTITLED - [Graph1]

view Colect Anaysis Graph Data Gadgets lools Format Window Help BEE
DBl sEHE & B aBE E&RL4BE-IH-T RRE (I
D okl B EEREE |6
AT ‘ B(r1) ‘ O(2) | D(YZ) ‘ E(r2) ‘ F(v2) ‘ A
Long Name|  EX El Excitation Emission
Units|  nm nm
Comments Excitation Erission
Lower] 350 51156
Upper] 580 607 58
1 580 01762 611609 091576 = =
579 018194 613278 1.18948
578 0.24318 514947 153086
577 026287 516616 199046
576 030898 518286 25539
575 039882 519956 330413
574 041193 511627 427798
573 050315 623207 54327
572 057431 624868 694115
571 069109 52664 88151
1] 570 08536 628311 1093399
569 0.09995 520983 1358768
568 1.11408 531656 1680118
567 118861 533328 2040789
566 142619 535001 3479477
565  1.74345 436674 3058093
504 1.96049 638348 3407468
563 213637 G001 4116781
502 228844 641695 47.78287
501 267769 54337 5462249
560 317779 645044 B24B6ET
559 326063 646719 70.14551
558 377922 648394 77.84754
557 38413 55007 0605435
556 499220 651746 934135
555 4.94334 65341 1004811
554 49264 655008 10710018
553 547912 656774 11273662
562 547455 658451 117.60539
551 596748 660128 121.27901
550 647487 561805 12251035
549 641989 563.483 12200666
548 6.05973 565161 13030437
547 673625  566.839 11668336
546 710817 668517 11154894
545 745087 670185 10825211
544 723123 GT1aT4 O9TAGTT4
543 757379 673553 0861037
542 733964 675233 7933148
541 758288 676912 70.5633
540 7.75218 678532 6228061
F] 539 750494 500272 5457731
3 538 7.67838 501951 47.39588
) 537 7.38336 503532 41.28637 )
<[+ [k Processed Granh: IFE_RM_NRM £ Processed Data: IFE_RM_NRM A Processed XVZ: [FE_RM_NRM A Frocessed Contour. IFE_RW_NRM AProfile /][ < >
AU ON 25: [DFAGDDDLProfile! Radian
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Rescale Y button

Introduction
When a graph is open, this button rescales the y-axis on a graph to fit the data on-scale.

Method

1  with a graph open, in the main toolbar, click the

Rescale Y butto ﬂ.

M Aqualog - C:\Documents and Settings\lI Users\Documentsiobin YwoniDa* Jiagilmore\UNTITLED - [Graph1]
[ File Edit Wew Colect Anabysis Graph Daka Gadgets Tooks Forpgbndow Help BEIE

DER GEHR & aBEa ke 4B~ fk-T EEIENCEE:
prE e BEnan||o
The graph gets rescaled.
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Automatic sample queueing
Introduction

The Aqualog® software includes automatic sample and blank batch-processing (a
“queue”) to assist with recording and analyzing your spectra, to perform up to 1000 au-
tomated sample measurements with complete acquisition, processing, and export of da-
ta files.

@Nate: Only experiments generated from the Sample Queue menu can
be used in the Sample Queue operation. Conventional experiment
files are not compatible.

Method

1 Inthe Aqualog® software main window, click the
Sample Queue button @],

el Bquslag - T A
E

[MP R ERRE B8 teeT RAE|[2 EFRH
SR el -Tal . Tl e
3 UNTITLED
2L
20000 —
=z
% 15000 |
< MName o
Elsast :
= tonon
n
= =000 o
o -
T i T 1 T ¥ T ' T ¥ T L 1
4] 200 400 300 &00 1000 1200
Whavelenigth (nmi
For Belp. press 7L ALUOM  Color Fublication 1 Graphl it Radian

The Sample Queue Setup window appears:
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s Sample Queue Setup - [ | |

E—— — — —

Input File Names

Sample Q File

C\Users\DefaultUser\Desktopt\ TES TeontQ 10-1\Agualog SampleQ.agu ’ Save ] ’ Save As ]
Experiment File
CMUsershDefault User\Desldopt TES TeontQ 10-1WCONG 2aml ’ Browse... ] ’ Open ]

Comment: Sample Queue

Output File Names

Blank Group Prefix  Blank Base Sample Prefix Example GroupD012BL ogw
Doee GroupD012BLANDD0T.ogw
Group ZBL 2BLAN PUY GroupD012BLANDDD1ABS. dat
QOutput Folder
CA\Users\DefaultUser\Desktop\ TES ToortQ 10-T
Sample Setup Delays
MNumber of Blank Groups |2 = Samples Per Blank |2 = Before First Blank 0 S80S -
Blank Group Start # 1 = Sample Start # 1 = gt;??nr‘l’fn?(:h 0 secs -
Total Samples: & [] Single Cell Kineffcs 1
Post Processing Options Export Options N
IFE Rayleigh Masking Save Raw Data in Workbook Fofmat (*.ogw)
() 1st Order Export ASCII
© 2nd Order oM of sfit vidths Save Worksheets as ASCII (*/dat
@ 1st Order & 10 Sample - Blank Raw
= 2nd Order ABS
[ Xy [ xyz
) [ %T
Normalize
_ [ Blank XYY Sample - Blank Processed
(1 Max
_ [ Sample XYY Ky [ 2

@ Mormalization Factor 1

Can ) (G

“ 7
2 Click the Open button or the Create button.

The Aqualog Experiment Setup window appears:
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Data-Acquisition

-

g Aqualog Experiment Setup [Sample(]]

S

Experiment
File:

Dt Aqualog SampleQ xml

Directary:

C:\Users'Public\Documents*Jobin Yvon'\Data

> Aqualog E speriment Options

Integration Time:
Integration (s}
0.1

Wavelength Settings

Excitation High {rm) Low (nm) Increment {nm})
Wavelength 600 240 3

Emission Low {nm)  High {nm}) Increment (nm)

Coverage 195.98 60419 |3.27rm (8 pixel) -

CCDGan: [Medum =]

Data Description
Data Identifier:

AQSAMPLEQ
Comment:

Sample Queue

Blank / Sample Setup
Blank Only
@ Sample and Blank
@) Collect Blank
@ Blank from File
Sample Cnly
Sample Selection

Position 1

Accessories
Enable Temp.
Contraller
Enable Bdemal Sensor
Enable BEdemal Trigger

b A

A

) \
3 Set up the experiment file.

a You can edit the default parameters for the experiment:

Integration Time
Wavelength settings

Enable External Trigger checkbox activated

b Rename the file if you like.
C Click the Save button.

d  Click the OK button,

The Sample Queue Setup window appears.
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e Set up the names for the output files in the Output File Names area.
There is one workbook created for the sample, and one for the blank.
The naming convention is based on three parts of the file name:
Blank Group Prefix  Blank Base Sample Prefix Examol Group001Elank.ogw
0 :tmft_e Group001Sample0001 .ogw
Group Blank Sample PUL GroupDD1SamplelDD1ABS dat
f ww Sample Queue Setup \ | = | = ﬂhr
Input File Names
Sample @ File Load
C:iUsers" Agualog ' Deskioph S0 Addendum’Agqualog SampleCl Adam Test 2Qu | Save | | Save As |
Experiment File
C:\Users AgualogDeskiop 50 AddendumdsampleC xanl | Browse... | | Open |
Comment: Sample Queus Create
Qutput File Names
Bl a.nl-c Group Prefix  Blank Base Sample Prefix %“a{nptl_e gﬂ:::ﬂgggjlssgléz?égogﬁ ogu
guinine solvert Sample YU quinine001SampleD001ABS dat
Output Folder
R
C:\Uses'\Agualog\Desktopt 50 Addendum
Sample Setup Delays
Mumber of Blank Groups |2 = Samples Per Blank |1 = Before First Blank 0 SECS -
Blank Group Start # 1 z Sample Start # 1 z Between Each 0 sece - I
Experiment
Total Samples: 4
Post Processing Options Export Options
V| IFE /| Rayleigh Masking V| Save Raw Data in Workbook Format (*.ogw)
1st Order - Export ASCII
Ind Order oM of slit wicths | Save Worksheets as ASCI| (* dat)
@ 1st Order & 0 Sample - Blank Raw
2nd Order V| ABS
XYY XYz
, %
¥| Normalize
" Blank XYY Sample - Blank Processed
= — Sample XYY ] XY XYL
@ Normalization Factor 1
Resume | Run | | Cancel |
o In the Output Folder area, set up the Bovers For R s
folder where the output data are saved. st
You may browse for the folder using the P
Browse... button, or create a new one. If i 2ublcCocaments
you browse for the folder, the Browse for e
Folder window opens. Choose the de- r
sired folder and click the OK button. B
verlay
. . \‘\ Tral 2
g Set up the batch processing in the ublic Cnarleac :
Sample Setup darea. L¥ace New Folder ] Uk Cancel

Number of Blank Groups is the num-
ber of samples associated with each particular blank.
Blank Group Start # is the numeric portion of the blank’s file name,

xyz, which increments by 1 for the next blank.

5-25




Aqualog Operation Manual rev. E (3 Oct 2013) Data-Acquisition

Sample Start # is the numeric portion of the sample’s file name, Xyz,
which increments by 1 for the next sample.

h Do batch data-correction in the Post Processing Options area.
Those checkboxes activated in this area affect the Sample — Blank
Processed checkbox in the Export Options area.

@!Sample Queue Setup | =NR=h X

= —

nput File Names
Sample @ File Load
“MUsers'AgualoghDesktop ' SQ Addendum®Agualog SampleQ Adam Test aqu | Save | | Save As |
periment File
-\ Users' Agualog Deskiop ' 50 Addendum® dsampleC xaml | Browse... | | Open |
C@mment: Sample Queue Create
Outftt File Names
Blz=Qk Group Prefix  Blank Base Sample Prefix Examole quinine001sclvent.ogw
- —_— Dut upt- quininel01Sample0001.ogw
quifine solvert Sample PUL quinineD01SampleDD01ABS dat
Outdlt Folder
C:\LRers" Agqualog Desktopt SQAddendum Browse...
Samplefetup Delays
MumbeQ of Blank Groups |2 z Samples Per Blank |1 z Before FirstBlank 0 secs -
Blank (Roup Start # 1 = Sample Start # 1 = Between Each 0 secs v
Experiment
Total Safples: 4
ﬁ:‘ost Pracessing Options YExport Cptions \
7| IFE | Rayleigh Masking | Save Raw Data in \Workbook Format (~.ogw)
1st Order Bxport ASCII
ndOnder o Of slitwidths 7] Save Workshests as ASCII (" dat)
@ 1st Order & o Sample - Blank Raw
2nd Order V| ABS
T XYY XL
¥| Normalize -
Blank XY Sample - Blank Processed
Max
L Sample XYY | XYY XYz
@ Normalization Factor 1
Resume | Run | | Cancel |

I Choose the batch export options in the Export Options area.
If you choose the . ogw workbook format for your data, this uses large

amounts (megabytes) of storage space. ASCII format uses only kilobytes
of storage.

Most users are interested primarily in the Sample — Blank Processed
results and absorbance (* . ABS) data files.

An example of a fully-completed Sample Queue Setup window is
shown below:
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o Sample Queue Setup = | B S

Input File Mames

Sample QFile

C:A\Users’\AgqualoghDesktopt.5QAddendum*Aqualog SampleQ Adam Test.aqu [ Save l l Save As ]
Experiment File
C:A\Users"AgualoghDeslktop'.5Q Addendum*dsampleC xaml [ Browse. . l ’ Open ]

Comment: Sample Gueue

Qutput File Names

Blank Group Prefix Blank Base Sample Prefix Example guininell1solvent.ogw
— Output. Guinine001Sample0001.ogw
quinine solvert Sample " quinineD01SampleD001ABS dat

QOutput Folder

Chlsers‘AqualoghDesktop5Q Addendum

Sample Setup Delays
Mumber of Blank Groups |2 = Samples Per Blank |1 = Before First Blank 0 secs w
Blank Group Start # 1 = Sample Start # 1 = Between Each 0 secs v
Excperiment

Total Samples: 4

Post Processing Options Export Options
IFE Rayleigh Masking Save Raw Data in Workbook Format (*.ogw)
() 1st Order Export ASCII
() 2nd Order SUM of slit widths Save \Worksheets as ASCI (~.dat)
@ 1st Order & 10 Sample - Blank Raw
= Z2nd Order ABS
0% [ >y O xvZ
Mormalize -
: [7] Blank XYY Sample - Blank Processed
1 Manc
- [ Sample XY XY [ XZ

@ Mormalization Factor 1

P

b /I
4 Click the Run button to start the queue.
Depending on your instrument [ c.oo. )
configuration, an Insert Sam-
ple WindOW or Please Change [:/ —-\:I Eloe:tsi:ilr;sertthefollowing Sample. Then select "OK" when ready to
Samples window like this may '
Blank 1 [Q5001Blank]
appear:

Current Experiment: 1
Experiments Remaining: 3

a Insert the blank into the
sample compartment,
and click the OK
button or the Continue Example of a set-up with samples to be changed manually
button.

# 0K l i Cancel
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Please Change Samples ] " B

Flease inzert the following Samples:

SC Position 1: Blank 1 [guinine001sclvent]

SC Paosition 2: Sample 1 (Blank 1) [quinine001SampleD001]
SC Position 3: Blank 2 [guinine00Zsclvent]

SC Position 4: Sample 1 (Blank 2) [quinine002Samplel001]

Current Experiment: 1
Experiments Remaining: 3

Select "Continue” when Samples have been changed, or
Select "Cancel” to terminate Agualog Sample Q testing.

| Continue | | Cancel |

Example of a set-up with an automatic sample-changer

As data are collected, a status update appears in one area of the
Aqualog® software window:

e Fauale - Eilliers,
T He wE Vew leos orwn Wedow Heg

A GRUL S5 nDe
WG L b (S

4 LWTITLED

Il

ot Caacrincnbds 1
Expariment(s} ganaizdng:
i vl e O Sl

current Experinant®: 2
Crpeviment =) Renaldng :
qULTLNG e L amp L amen

Curcent Cxacrincat#s 1
Expariment(s} ganaiadng: -
i v e S ST

current Experinant®: a
Fugeriment () n:w

wer
TN OCCURRED e

u
e 1 ke | AEEHE COD AT {63 Saigt Wodmr

2 motee
awiad ta E7 v aresHipale p e chia s S A vaun guin e BLG anple) -
Froceased Untal IL R M G2 pEoor P T Tman LB o i
25 emparied e B dscrs i shiuptordd auir ine 02 avwle
sl Dalai TPE A RMEA Bn nrjmed FE ey i T s 1 e
Vorbiap, pras He o Fadun

Notice the warning listed in the status that the CCD signal for this exper-
iment became saturated.

The Intermediate Display appears:
i Intermediate Display v . = | = B ﬁ‘

Abort
Fause

Continue

Cloge Shutter
.-I-. Autoscale

400

lengih{nmj-I

= General Info 4zamplell.xml

Experiment: Integration time: 0.1 ¢ Cycle: 1 Accumulation: 1
= Detectors

Aqualog V5140

1 E.8416 Micradmps

R 5.8143 Micradmps
=l Monos -

m

5-28




Aqualog Operation Manual rev. E (3 Oct 2013)

b

Data-Acquisition

Continue to insert blanks and samples as prompted, if necessary.
When the scans are done, the data are saved in files according to the set-
up. The Aqualog Sample Q window appears.

Click the OK button to
continue. \

-
Agualeg Sample Q Complete

==

N

, ,
P A experiments have completed.

e

5  Open the log file if desired:

a

b

In the toolbar, choose File.
A drop-down menu appears.

Choose Open....

The Open win-

]
wae Aqualog - C\Users\Public\Documents\Jobin Yven

Edit View Tools Format Window

O O New...

= Open... Ctrl+0 g

E Q@ Open Excel...

=

@ Print...

BEGOS . |

H save Project

Ctl+N &

Ctrl+E
Append...
Close :
Ctrl+S ;
Save Project As...

Save Notes As...
Save Project As Analysis Template...
Ctrl+P

Print Preview
Page Setup...
Recent Imports 4

Recent Exports L4

Recent Books L4
Recent Graphs L4
Recent Projects 4

Exit

nae Opan

[=S=)

dow appears:

| ek ir:

In the Files of
type drop-down
menu, choose
Notes (*.txt). Pepdl
Highlight the \
desired log file
to open.

Click the Open
button.

Cricin Objzct

N

[T 0w lafa

. S0Adcendun

MName

- of @

Cale rodilied Type

f - AqualagSampleQlog.ba

15875013 £:03 EM Tat Dincument

.

Hle nAme- BnualhgSampledd] ag tet

-

Flesof yne | Notes (4]

Oper 25 read-onhy

-|/‘ Cancel |

The log file appears:
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< Aqualog - CiUsers\Public\Documentsobin YvanData\Aqualog\UNTITLED * _ [AqualogsempieQlog. el e -

£ File Edit View Took Format Window Help

ODeBEl=gd
[ RC T

3 UNTITLED

= Name « ( Slide

£ Motes

£ Notes2

A Motes3

B causersiAq...

B quinine0015... Sam...
B quinine02s... Sam...

=l

v

& BB
= = P

9]

Data-Acquisition
e 0 S

N

Aqualog Sample O Experimental Parameters:

[Aqualog Sample Q File] C:\UsersiAqualogiDesktopiSQ \AqualogSampl:
[Output Destination Folder] G:\Users\AqualogiDesktop\SQAddendumy

Output File Hames:

[Blank Group Prefixz] quinine
[Blank File Base] solvent
[Sample Prefix] Sample

Blank & Sample Setup:
[Blank Group Count] 2
[Blank Group Start] 2
[Samples Per Blank] 1
[Blank Group Start] 1
[Total Humber of Blanks & Samples] &4

Post Prossessing Options:

IFE = True

Rayleigh Mask 1st & 2nd Order, S1it Width = 18
Mormalize Factor = 1

Export Options:
0GW = True
ASCIT = True
ABS = True

PEH = True

Starting (Run/Resume) Position:
[Blank Start Index] 1
[Sample Start Index] @

[Aqualog Experiment File] C:\Users\Aqualog\Desktop\SQAddendum\4sampleq.xml

[2612-18-88 15-58-42] RESUMING Aqualog SampleQ Execution

[2612-10-88 16-82-11] COMPLETED Aqualog SampleQ Execution

[2812-18-88 15-59-52] Experiment 83 of 84 [Blank 881, Sample 8888] [Files:
[2612-10-88 16-88-27] Experiment 84 of 94 [Blank 9681, Sample 8001] [Files: quinine@83SampleBB@1x] Start Done

AU:ON

6  Open and view the data.

You can open the data or project in the same way as typical Origin® projects.
There are various types of scans you may have chosen to store:

est.aqu

quininefB3solvent=] Start Done

Type of scan

Three-letter code in
file name

File
type

Raw data in workbook
Absorbance

% Transmittance

Blank EEM

Sample EEM

Sample — Blank EEM XYY
Sample — Blank EEM XYZ

Processed Sample — Blank EEM Water-

fall*
Processed Sample — Blank EEM Con-
tour*

ABS
PCT
BEM
SEM
SYM
SCM
PEM

CEM

(T (T (T (7T (T (T (7T X

*These scans have been processed and are ready for multivariate analysis.

Under File, choose Open..., then
choose one or more files to open,

and click the Open button.
(Be sure to choose the correctﬁk.

type.)

The data appear in the main win-
dow:

s e

bl PP P R | Lrigon Worksh
RSN D TS PR Crigin Wk

u
Ties of e Wotkbocks 7
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\.
L_L]k_: EEEHE & F  gmMTe & - T

AL muE@ (%)
Ll

=00 450
F¥ Wavelrngth (nm)
'z (Tt AL EATE & T

[ To optionally simulate 3D data, click td
the Solo+MIA icon on the desktop.— Bl

@Note: The Solo+MIA optional function is used for multivariate
analysis of the EEMs and absorbance spectral data.

If the batch experiment was interrupted

Suppose there is a problem with the experiment: You choose to abort it halfway
through, or perhaps there is a power interruption. The Sample Q software keeps track of
where the batch experiment has been, so that you can recover without restarting the en-
tire series of scans. Below is a log file showing that only two scans were run out of

nq e r\llu-n" i ¥
‘25 Edt lNiew T =
I F1 B | =L 5': # || = 3R+ A7 - TLURXRE ZITIGE IS LW (sh ok | la | .
e % B4 Script Window @
= S e HE PR
s FitziTest] Edit  Hide Tool F—
3 UNTITLED &l heatl 1z sxuurted to C:wlgersfigualogsDeektopSqAddenduntquinina@8LSanple -
: ‘roccucd Data: IFE RH MRN ia cxported to Cinlaer a\l‘lquqlng\Dcslﬂ:u» dd —
Fureenr Fxpreionnra: 4 t1 iz expa arted to LUz er s Agualogsle s ktaphdiy g e le
ruperinent(=) Remaindnng: 3 -ruuussml Data: IEE RN iz exp z-l.u3 Lu :HEsurh\ﬂuue\l -.\D lu. 1
AnininFHRPS0 lwenT ]u:ctL la cxnultcd to Gi \Uacla\nquulng I uin 1
pppppp TT._MH_NTH rd tn Cisllnerssigmaln. g\'D wktap A
Lurrent kxperimentd: ¥
Experiment{z} Remaining: 2
quinine @825 anpla bOAH
'
< Mzmre ~ { Slige
"al‘\otes
Friotes2
g - nernic. Sam..
By san.
m [
AlON Radian
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Open the Sample Q file corresponding to the

aborted experiment.

The Aqualog® software assumes that all conditions were saved before the ex-

periment started.

Click the Resume button.

The Aqualog Sample Q Resume window
appears, displaying the software’s guess as
to where the experiment ought to continue.

Correct, as needed, any
parameters, then click the

ol Aqualog Sample Q Resume ﬂl&]

Existing Parameters

Blank Group Start # 2
Blank Groups 21[2-3]
Sample Start # 1
Sample Groups 1[1-1]

Ewisting Blank Groups 1

Browse Output Folder | Browse..,

Suggested Resume Parameters

Blank Group Resume#® 3

Resume button.

Resdme Parameters

Blakk Group Resume® |2

sume with Blank

l Resume | | Cancel

-
Flease Change Samples

The software may
prompt you to
change the sample:

Flease inszrtthe fdlcwlng Sanples:
5C Pasition 1: Dank 2 [guinine000solvs ﬂ
SC Paeition 2 Sample 1 Blank 2) [quirine002SampleD001]

Current Experiment: 3
Cxperiments Remaning: 1

Sclect "Continuc”™ when Samplza have been changed or
Select "Tancel” 1o terminate Aguzlog Sample O testing.

Continue | | Cancel

@Note: Pay attention to the sample positions in the sample com-
partment before resuming an interrupted experiment.

At the end of the restarted experiment, the Aqualog Sample Q Complete win-

dow appears as usual:
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aae Punlg

@F- Edt View Tools Fermat Windaw belp

I"1I'~I:—1r- 5 f& 7 WE D 3 AR 3
o
. B! Script Winde L i
TR PLI T e i
1 . I Fle(Ted) Edt HiZe Toois
B[ E fif W lE‘ ! H E [Sheetl L& axportad wa C: \IlcBre\naualuQ\hcktnu\sqnddend.un\auinlnBM Samilal -
- Proceazcd Data: [FE BM MRH iz ewportcd te CfsllacrsfigualogtIs T dd. —
= 2 tuerent Fxpreinenti: 4 heetl iz exported to C:aUszers“Agualag-liesktophilAddendun i A ‘:le
=3 TN rzpeeimeat(s) Remaining: 4 Provwscol Dala: [FE_RM_MRH i waporiod to O JuoestAyoadeysDeshl LI
quinineHEISN 1 vent heerl iz cxporzcd wo GisUacraigualag-Dealicon d quininco8, 1c|
wneessed Taka: TFF_BH_MAH ix ewpnreted £a GrsdlseessBpomTegaies ke ad
X Sheell Qv ex_wrl.ell Ly sl Ay ua Loy s Des Lot SR ety i i ek S g Ly
Lurrent bxperinenth: 4 Feocesced Datca: [FE_RM_HRH ie ewxportad te C:-Mlgape~AgqualegDecktop-SGAdden)
Experiment{s) Remaining: @
quininaB@3sample BB
Bl g Corr bl = -
1 m [
ﬁl All mveeriments hove romplesd.
Hicie [
Pl
ALCH Radizn

Click the OK button to continue.

5
6  Open the log file to show the interruption as

recorded:
.
e Aqualog - CAUsers\Public\Documet Yvon\Data\Aqual LED palogsa . =

) File Edit View Tools Format Window Help _[&]x
O =2gEE & al &
[ [ i =] 7 L)
=l
3 UNTITLED
Aqualog Sample @ Experimental Parameters: -

[Aqualog Sample Q File] C:\Users\AqualogiDesktopiSQAddendumiAqualogSampleQAdamTest .aqu
[Aqualog Experiment File] C:\Users\Agualog\Desktop\SQAddendumi4sampleq.xml
[Output Destination Folder] G:\Users\AqualogiDesktop\SQAddendumy

Output File Hames:

[Blank Group Prefix] quinine
[Blank File Base] solvent
[Sample Prefix] Sample

Blank & Sample Setup:
[Blank Group Count] 2
[Blank Group Start] 2
[Samples Per Blank] 1
[Blank Group Start] 1

T4 Neme = € Side [Total Mumber of Blanks & Samples] 4
Notes Post Prossessing Options:
) Notes2 IFE = True
@Nutgss Rayleigh Mask 1st & 2nd Order, S1it Width = 18
B causers\ag... Normalize Factor = 1
] quinine001s... Sam.. Export Options:
] quinine002s... Sam... 0BW = True
ASCIT = True
ABS = True
PEM = True

Starting (Run/Resume) Position:

[Blank Start Index] 1

[Sample Start Index] @ .
<

n

[2612-18-88 15-58-42] RESUMING Aqualog Sample Execution

[26812-18-88 15-59-52] Experiment 83 of 84 [Blank 881, Sample 8888] [Files: quinineB883solventx] Start Done
[2612-108-88 16-86-27] Experiment 84 of 94 [Blank 861, Sample 8091] [Files: quinine@83SampleBB@@ix] Start Done
[2612-10-88 16-82-11] COMPLETED Aqualog SampleQ Execution

AU ON Radian

f Scroll to the bottom to see the interruption as recorded.
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Single-cell kinetics function

Data-Acquisition

1  After clicking on the Sample Queue button
and opening the Sample Queue Setup window,
activate the S{ngle Cell Kinetics checkbox:

Comment: Sample Queue

Output File Names

Blank Group Prefix ~ Blank Base ample Prefix
Group ZBL BLAN
Output Folder

ClUsers'\Default User'Desktop  TES TeontG 10-1%

Sample Setup
Number of Blank Groups |2 =

Blank Group Start # 1 Sample Stat #

Samples Ner Blank 2

[ s Sample Queue Setup "‘\ e
Imput File Names
Sample Q File Load
Ch\Users'\Default UsertDesktopt TES TeqrtQ 10-1\Aqualog SampleQ agu | Save | | Save As |
BExperiment File
CUsers\Default User Desktop  TES TeortQ 10-14CO MG xml | Browse. .. | | Open |

Group0012BL ogw
Group0012BLANODOT .ogw
Group0012BLANODOTABS dat

Example
Output:

Delays
Before First Blank 0

Create

Browse...

SECS -

f B=tween Ezch
Experiment

Ll 1.4 Alk

1 10

SECS

— y
| Single Cell Kinetics

Total Samples: &

Post Processing Options

Export Options

V] IFE /| Rayleigh Masking V| Save Raw Data in Workbook Format (*.ogw)
1st Order Export ASCII
nd Order M of slt widths 7| Save Worksheets as ASCI| (*.dat)
1st Order & 10 Sample - Blank Ra
2nd Order V| ABS
. Wy i
V| Nermalize -
Elank X1 Sample - Blank Prcessed
Mazx
L Sample XYY V] Xy EA S
@ Normalization Factor 1
Resume [ 7z Run ] | Cancel |

J

Choose the desire

delay between each,

exper-

iment by filling in the Between Each Experiment
field in the Delayg area.

set.

Click the Run button when all parameters are

The Output Parameters Validation window appears and asks you if you want to

overwrite the Output Files:
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@Note: You will only see this message if files have been record-
ed, so carefully consider whether to overwrite or alter the
Queue file name settings.

Output Parameters Validation l |1
The Output Files already exist for this SampleQ file, Do you want to overwrite
them?
z Y [ Mo
| S //
] /7
4 Click the Yes button.
The Please Change Samples Pease Change o
window prompts you to change
thetsam[ile in the sample com- Fless ngrt the ollving Samole
partment:
- Current Experiment: 1
5 Place the blan k I n— Experiments Remaining: 5
Select :Continu_e' when Sameles have been changed, or
to the Sample Select "Cancel” to terminate Agualog Sample @ testing.
| Continue | | Cancel |
compartment, \ J
ClOSe the Ild’ e Imtermediate Dizplay _.Ei@.-ﬁhl
and click the
Continue but- _—
ton . o ALamac
The scan starts and the In-
termediate Display ap-
pears, with the spectral
data appearing in real _
time: = T, . -
When the blank scan is fin- Phonss Changs Samples 1
ished, the Please Change
Samples window reappears,
- - Please insert the following Sample:
prompting you to insert the Sample 1 (Blank 1) [Group001 28LANOOOT]
sample:
E:I’I’el_‘lt Expegment_: 2
riments Remaining: 4
6 Remove the - ‘-“
blank from the e el o S Septae Sl vty
| Continue | | Cancel |
sample com- L J
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partment, place the sample in the sample com-
partment, close the lid, and click the Continue

button.

The scan starts and the In-
termediate Display ap-
pears, with the spectral da-
ta appearing in real time:

i Imtormcdizne Cisplay

=T

F Gurial Infu ZOHC an

E kpetimeant: Aegiativ lmz: (06 Coddz:1 Aezridstion 1
7| Detoolars

Amalop V5140

1 A7 2% Mieders

R 2053 Mindrrs
O Wnnns

When the sample scan
is complete, the Waiting
for Experiment Delay
window appears, show- /
ing the Delay Remain-
ing until the next scan

A N

Waiting for Experiment Delay

Dielay Remaining: 0:05

Current Expeniment: 3
Experiments Remaining: 2

Select "Continue” to by-pass the Sample @ Experiment Delay.
Select "Cancel” to terminate Agualog Sample ( testing.

starts.

|‘Con.tinue | | Cancel |

7/

If you want to start the s%n before the delay

ends, click the Continue button. If you want to
follow the programmed delay, let the clock run

automatically.

The next scan starts auto-
matically, and the Inter-
mediate Display appears.

The programmed cycle
continues till the scans and
delays are finished.

i Imtormcdizne Cisplay

=T

F Gurial Infu ZOHC an

E kpetimeant: Aegiativ lmz: (06 Coddz:1 Aezridstion 1
7| Detoolars

Amalop V5140

| 27U Mindrrs

R 733 Mindrrs
O Wnnns
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Data-Acquisition

Raman Scattering Area Unit button

The Raman Scattering Area Unit button is an alternate method to the Qunine Sul-

fate button for normalizing EEM data, as well as providing a check of throughput and
calibration.

1 Click the Raman Scattering/ Area Unit button @l.

«s. Aqualog - CAUsers\Public\Documents\Jobin Yvon\Data\agilmore\UNTITLED / fFolderl/ - [Graph] |
‘[E] File Edit vView Collect Analysis Graph Data Gadgets Tnnl¥ Format Help
R SEHPSEAETe EEPVB@RE E o DB ke R

The Aqualog Experiment Setup window appears:

ww Aqualog Experiment Setup

===
Experiment Data Description
File:

@ Load | Data |dertifier:
Dt AqualogSpectral Emission TwaoD xaml RSUNIT
. Save |
Directory:

Commert:
C:\Users\Public\DocumentsuJobin Yvon'Data . Saveds ... | Raman Scattering Unit Integration Evaluation

Aqualog Experiment Oplions

Integration Time:

Blank / Sample Setup
Integration (g) Blank Only
30 Sample and Blank
Caollect Blark
Accumulations
Blank from File
1 Total Integration =30 {s) _
@ Sample Onby
Wavelength Settings Sample Selection
Excitation Park {nm) Position 1
Wavelength 350
Accessories
Emission Low (nm)  High {nm) Increment (nm) Enable Temp Setpoint ['T] Tolerance (°C) - Equil. (min]
Coverage 24858 83059  |058nm(1pmel) ~ Cortroller 0 0 0

Enable Bxtemal Sensor

Enable Extemal Trigger

Help

RTC

K

Bun Cancel

2 Adjust the Increment (i.e., the binning of the pix-

els) drop-down menu and CCD Gain drop-down
menu as necessary:
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Experiment Data Description

File: @ Lo=d | Data |dertifier:
Dt AqualogSpectral Emission Two D 2aml RSUNIT

5
Directory: .LI Comment:

CUsers"Public’DocumentshJobin Yvon'\Data . Save s . | Raman Scattering Unit Integration Evaluation =

Aqualog Experiment Options

Data-Acquisition

Integration Time: Blank / Sample Setup
Integration (s} Blank Cnly
30 Sample and Blank
Collect Blank
Accumulations
Blank from Fle
1 Total Integration = 30 {g)

@ Sample Orly

Wavelength Settings Sample Selection

Excitation Park {nm}) Position 1
Wavelength 350

Accessories o
Emission Low (ol High fnm) Increment {nmy) Enablz Temp. Setpoirt ['C] Tolerance ['C1 Equil. (min)
Coverage 248 83059  |233nm (4picel) - Controller 0 0 D
Enable Edemal Sensor

Enable Extemal Trigger

3 Click the Run button:

The Experiment Status window appears
as the data are collected.

The Project name window appears.

4 Enter a name or click
the Cancel button.

A series of graphs and tables appear. > Cance
A pertinent graph is the water-
Raman peak:

E Project name

Please enter a project name

Browse
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Data-Acquisition

108623.59

— Water Raman
0 Baseline of "Signal"
T [0s] Peak Centers of "Signal”
(9]
9000 + _ =L
CCD Conditions_| |__WaerRaman | Farameer
Bin 4 Feak,nm 356.5
Gain Med | Height, (S1o/Ric) | 93456219
] Integration Time,s | 30 Ares, (81c/Rig)
Koy
r 6000 4
o
18]
P
=
2
& 3000 +
=
0
I I
400
Wavelength (nm)

450

5  Also, view the RSU-Adjust tab:

R I =
e | Data Reader 207, -
Long Name | Water Raman Parameter = Water Read coordinates for active dataset, SU Adjust
Units click pointer to restore
Comments ETIET T HEuw T
1 | Integration Time, 5 30 —
2 | Area 108523.50381 " 317.45213
3 | Intensity 9349.63191 311.6544
4 -
5 -
§ | Bin 4
7| Gain Med

6  You can enter a new Integration Time in column
C, based upon the integration time used in your

EEM:

A | B(Y) | cm o)
Long Mame | Water Raman Parameter  Water Raman Value = Integration Time RSU Adjust
Units
Comments
1| Integration Time, s 30 -
2 | Area 108523.59381 723490625
3 | Intensity 934963191 623.30879
4 —
5 -
6 | Bin 4
7 | Gain Med
a

Note how the RSU Adjust values change when the Integration Time was

changed from 1 to 2.
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6: Various Experiment Types

Introduction

This chapter explains how to run the most common types of experiments, using the
Aqualog® instrument and software:

e Absorbance spectra

Two-dimensional emission spectra

Three-dimensional emission spectra (EEM)

Kinetics spectra

Single-point spectra

The chapter also explains what to do when you are examining an unknown sample.
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Absorbance spectra

1 If you have an automatic sample-changer, place
the blank and sample in the sample-changer. If
you have a single-position sample-holder, place
the blank in the sample compartment.

Close the cover of the sample compartment.
In the main window, click the Experiment Menu

WM

button

lea] Aqualog - C:\Documents and Settings\Mll Users\Document’ Alobin Yvon\DatalagilmoreMUNTITLED - [Graph1]
|Z] Fle Edit view Collect Analysis Graph Data Gadgsts Toolsf Format Window Help

DER SEEHB &3 A F@a Jhs o +B8- 2T BRE | EEES
=0 e | @EPEE

@ Aqualog Main Experiment Menu

Aqualog Experiment Menu

The Aqualog Main Experiment Menu opens.

4 Click the Spectra button~__

T~
Spectra Kinetics
Single Point D
The Aqualog Experiment Type window opens. Aqualog Experiment Type X
5  Click Absorbance, then click—

3 bsorbance

Emigzion 20

the Next >> button.\

The Aqualog Experiment Setup window ap-
pears:
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= Aqualog Experiment Setup [ [Absorbance] )

Experirnent [rata Description
File: Iy Load | [ ata ldentifier:
|DfIL&quangSpectraMbsorbance.xml | DiAgSpébs
; & 5ave
Drirectany: Comment:

| | B savets .. |SpectralAcquisition[Absorbance]

Agualog E spenment O phions

Integration Time Blank / Sample Setup

Integration [=] () Blark Only

(&) Sample and Blark,

() Collect Blank
(O Blank from File

(O Sample Only
wiavelength Settings Sample Selection
Excitation High [nm) Low [nm] Increment [nm) Blarik: Sarmple:
‘Wavelength | 550 | | 230 | | ] | ;
Accessolies

Cancel

[“]Enable Extemnal Trigger

If you have no automatic sample-changer, a prompt to insert the blank appears.

8 Insert the blank and close the  felilatuuia et
cover of the sample compart- JV) e
ment.

9  Click the OK button: i

The Intermediate Display appears and the scan starts:
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#=4 Intermediate Display

350 400 450
Wavelength (nm )

R1

80 400
Wavelength { nm )

Intensity { MicroAj

= General Info DitéqualogSpectralsbsorbance, sml

Experiment: Integration time: 0.1 5 Cucle: 1 Accumulation: 1
= Detectors
3 31262 Microdmps

1 3.9511 Microdmps

= Monos
Double H1034  Position: 496 nm

If you have no automatic sample changer, a prompt = ——
to insert the sample appears. M Experiment Pa... [X]

10 Insert the sample and close the y Trseit Saficke

cover of the sample compart-
ment.

11 Click the OK button./

The Intermediate Display re-appears and the scan continues.

350 400

Wavelength ( nm )

350 400
Wavelength { nm )

Intensity [ MicroA|

= General Info Dilkdqualogs pectialtbsorbance. xml
Experiment: |ntegration time: 0.1 5 Cyele: 1 Accumulation: 1

=l Detectors
3.5124 Micradmps

1 0.7841 Micradmps

= Monos
Double H1034  Position: 488 nm

When the scan is complete, the Project
name window appears.

17 Enter a name for the
project and click the OK

== Project name

Please enter a project name

Cancel |
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button, or, if you enter no name, click the Cancel
button.

The absorption and transmission spectra appear:

e Agqualog - C:\Documents and Settingsitll Users\DocumentstJobin Yvon\Datalscohen\UNTITLED

File Edit “iew Collect Analysis Graph BBEEN Gadgets Tools Format  ‘Window Help x
LRe el & B aBEZ h& o +8B8-1-T ARRE B EES
B DES | ket @ @EEPERE =
SE ~
3 Manual labor
Abs
.7z
.10
z.a=s —
1.2 —
1.za -
a.sz —
a.00 —
T T T T T T
=0 =00 =0 E=h=] 4a4so =00 ==0

Vi avelangth (nmm)

FPaercent T

Marne
] oragspabs ron)
v T v T v T )
250 =200 2=0 L Y=l=] a4=0 =j=]=) ==0
Vvavelsngth (nm)
w

< 3| 4] ]} Abs Spectrum Blank 4 Abs Spectrum Sample 3 Abs Spectra Graphs £ Mate / [« >
embedding: Graphsl Al ON 3: [DfagSpal]"abs Spectra Graphs"11[17:17] Radian

13 Double-click on the spectrum to see it better in a
separate window for editing.
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Two-dimensional emission spectra

1 If you have an automatic sample-changer, place
the blank and sample in the sample-changer. If
you have a single-position sample-holder, place
the blank in the sample compartment.

WM

Close the cover of the sample compartment.

In the main window, click the Experiment Menu

Dea sl & 3 uBFs Jrd  +B8-I&-T RERE B E
=R ke BEIPETE K

) Aqualog Main Experiment Menu g|

The Aqualog Main Experiment Menu opens.
4 Click the Spectra button~__
T~
Spectra Kinetics
Single Point 3D
The Aqualog Experiment Type window opens. O oa Eerariagtaiens X
5 CIICk Em|SSi0n 2D, then \ Experiment Type
click the Next >> button .\\é?:ms
\\

The Aqualog Experiment Setup window appears:
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= Aqualog Experiment Setup [ [Emission 2D] )

E xperiment [ ata Description
File: 3 Load D ata Identifier:
Diflkégualogs pectralE missionT woD sl DftgSpEm
; H save
Directary: Comment:
E savess . Spectral Acquisition[E mission 20]
Agualog Experiment O ptiors
Integration Time Blank / Sample Setup
Irkegration [£) O Blark Only
01 () Sample and Blank
(®) Callect Blank
Accumulations
i (O Blark from File
1 Tatal Integration = 0.1 [z)
() Sample Only
Wavelength 5 ettings Sample Selection
Excitation Park. [rm] Blank: | Position 1 w Sample: | Pagition 2 v
Wavelength 396
ACcessolies
Emizsgion Low [nm]  High [nm] Increment [nm)
Coverage 83.06 E30.69 044 nm (1 pixel]
CCD Gainy/ | Low '
= [1Enable Extemnal Trigger
@ I -
Help RTC | L | cancel

6 Setthe xperimentzﬁl parameters.

d To cpange the gain, in the CCD Gain drop-down enu, and choose the
desfred gain.

b To change the pixel-binning, click the IncregAent drop-down menu and
choose the amount of binning.

[ Click the Run button ~2n.| when all parameters
are Set. Experiment Status
The Experiment Status window appears. EAPERIMENT (S UM
>0 > - - b |
If you have no automatic sample-changer, a prompt to

insert the blank appears.

8 Insert the blank, close the sam- .
ple'Compartment Cover, and C“Ck 34) Insert Blank
the OK button. N

B Experiment Pa... E|

The scan continues. If you have no automatic sample-
changer, a prompt to insert the sample appears.

B Experiment Pa... ri|

y Insert Sample
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9

Insert the sample close the sample-
compartment cover, and click the OK button.

The Intermediate Display appears:

=4 Intermediate Display.

EBIX

Close Shutter
.-I-. Autoscale

>

= General Info DfitaqualogEEMT hreeDCCDALS, wml

Experiment: Integration time: 0.03 Cycle: 1 Lecumulation: 1
= Detectors
Sygnature Aqua-¥5140
R B.7632 Microdmps
1 75050 Microdmps
= Monos w

When the scan is complete, the emission spectrum appears. The dip on the spec-
trum is the Rayleigh-band absorbance. In the legend, you can see the excitation
wavelength, absorbance, and transmission provided:

oo Aqualog - C:ADocuments and Settingsitll Users\DocumentskJobin YvoniDatakscohendWUNTITLED. - [Graphi]

B

File Edit Wew Collect Analysis Graph Data Gadgets Tools Format  window  Help L
LDz zEEdE & B a8Pa R+ B-I-T |RRE B DEEES
B DS ekt B EEPERE| = E
==l ~
3 Manual labor
Excitation \Xmm_ Blank
Wavelength’ EX WL 499 .9714nm
6000 4 absorbance, and AU 0.0807
0 - - % T: 830419
% transmission
m i
& 4000 -
8 Rayleigh
@ band
Fand
2 2000 4
[0
E
Marme
B ofagspabs (01) 0~
i oragspeEm (02)
B ofagspem (03)
T T T T T T T T
250 300 350 400 450 00 S50 £00
Wavelength (nm)
v
< 3| [+ ]» [\ Emission Blank Data 4 Emission Sample Data A Emission Spectrum ) Emission Spectrum Graﬂ( >
embedding:Graph20 AL On 4; [DFAGSpE3]"Emission Spectrum Graph"I1[1:1] Radian
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Three-dimensional emission spectra

1 If you have an automatic sample-changer, place
the blank and sample in the sample-changer. If
you have a single-position sample-holder, place
the blank in the sample compartment.

Close the cover of the sample compartment.
In the main window, click the Experiment Menu

WM

button

ORe el &3 gBF« /S +B-I&-T RRE B EEEES
=D It ke (EEIPEE K

= Ahqualog Main Experiment Menu E|

The Aqualog Main Experiment Menu opens.
i
4 Click the 3D button. S A PRl
\ Spectra Kinetics
T~
Single Point 3D
The Aqualog Experiment Type window opens. (/S irpirm—m"m" =
5 CIICk EEM 3D + Absorb\ Experiment Type
anCE, then Cl iCk the Next K\ EEH gg Egg + fbhsorbance
button. N

The Aqualog Experiment Setup window appears:
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= Aqualog Experiment Setup [ [EEM 3D CCD + Absorbance] )

E xperiment [ ata Description

File: {2y Load D ata Identifier:

DiflkégualogE ER ThreeD CCDAbs. xml DitgDDDEEMAD:
; & save
Directary: Commert:
& savess .. 30 Acquisiion[EEM 30 CCD + Absarbance]
Agualog Experiment Options
Integration Time Blank / Sample Setup
Irtegration [2] () Blank Only
01 (&) Sample and Blank
(®) Callect Blank.
() Blank from File
Wwavelength 5 ettings Sample Selection
Excitation High [rm) Lows [nm) Increment [nm) Blank: | Position 1 v Sample: | Position 2 w
‘Wavelenath 550 230 5
Accessones
Emizzion Low [nm]  High [nm] Increment [nim)
Coverage 83.06 E30.69 044 nm [1 pixel]

Mask 15t & 2nd

. CCD Gain: f| Low v
O Order Rayleigh an 1\ [C]Enable Extemnal Trigger

@

Help RTC

Cancel

n menu, and choose the

6  Set the experjimental|parameters.

d To change the gaih, in the CCD Gain drop-d
desired gain.

) To change the pixel-binning, click th

crement drop-down menu.

...................

7 Click the Run button _22.{ when all parameters
are set.

EXPERIMENT IS RUNNING

The Experiment Status window appears.
If you have no automatic sample-changer, a prompt to 2500550 k5>

insert the blank appears.
8 Insert the blank, close the sam- Y——

ple-compartment cover, and click d) o
the OK button. )

The scan continues. If you have no automatic sample-
changer, a prompt to insert the sample appears. M Experiment Pa... [X]

.
y Insert Sample
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9 Insert the sample, close the sample-
compartment cover, and click the OK button.

The Intermediate Display appears.

Intermediate Display
Abork

Pause

Claze Shutter

LI IIB
@
X

.-I-. Autoscale

¥

= General Info DfltAqualogE EMT hreeD CCDAbDS sl

E xperiment: Integration time: 0.03 ¢ Cycle: 1 Accumulation: 1
= Detectors

Sygnature Aqua-¥5140

R 34967 Microdmps

1 2.8752 Micradmps
= Monos

4

When the scan is complete, the emission spectrum appears. The dip in the spec-
tra is the Rayleigh-band absorbance.

lee] Aqualog - C:\Documents and Settingsiill Users\Documentshobin YvoniDatalscohen\UNTITLED. - [Graph1]

Flz Edt Yew Collect Analysis Graph Data Gadgets Tools Format Mindow Help _la| %
Dz c2eEdEd & F 8@ & L+ HBHB-I-T RRE B EDEE
B ekt @l BEPRE @R
=l ~
£ Manual labor
Sample - Blank
—a 8400
o 7000
—
(s} 5600
L 4200
& zeO0
oy
2 400
£ 0
£ -1400
-2800
Mamz 6\
B oraqspabs (1) ‘ +
i pfaqspEm (02) « %
B ofaqspEm (03 ¢ f@/
B oraqoooeEMabs (01) S
-
< 3 |3+ If #bs Spectra Graphs £ Sample - Blank 3 Sample - Blank Waterfall Plot § Sarmple - Blank #vZ |[< >
embedding: Graph123 ALl ON 17: [DFAGDOD]"Sample - Blank Waterfall Plot"1[1:1] Radian
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10 cClick the Abs Spectra Graphs tab to see the ab-
sorption spectrum:

e Aqualog - C:\Documents and Settingsiill Users\DocumentsiJobin YvoniDataiscohenA\UNTITLED - [Graphi] |ZH§HE‘
[E] File Edit View Collect Analysis Graph Data Gadgets Tooks Format Window Help

- |5 %

B BB EE ||| M b [+t =+ |18

DRk EEEB &8 B BB &
@ s ol Bws |[BEPEE
=

JJ [hac+B-t5%-T [A8E |G
=18

{23 Manual labor

AbS

0
I}
o
M
o
o

zs0 400 as0 =00
VWawvelsngth (nm)

Parcent T

DEtaSpEm (12) e
B oraqspem (03) ¢ E == ]
B oraqoooeEmabs (01)

2=o 250 Sio 2o =2c [
veavelsngtn (nm) o
)
< I 3| A1 IhAbs Spectra Graphs § Sample - Blank f, Sample - Blank Waterfall Flot f Sample - Blank vz || < 3
AU OM 15: [DFAQDDD1T"Abs Spectra Graphs"t Radian

A
Click the » button to find the Sample - Blank Contour Plot tab. Click the
Sample - Blank Contour Plot tab to see a contour plot:

o] Aqualog - C:\Documents and Settingsiill Users\Documents\Jobin Yvon\DataiscohenUNTITLED - [Graphi]

File Edit Wiew Collect Analysis Graph Data Gadgets Tools Format ‘Window Help b 4
IR IFEEE [Rac+m-to-T|[RK® |6 EEREE||MpK| W
|mrs el B (EErRE (o H
=l ~
‘24 Manual labor
600
’ a Iam
sz
sa0s
500 lz:qu
—_
£ 1573
c
=
=
=
o
=t
[
g 400
=
L
300
Mame
Eoragspabs (1)
AqSpEm (02)
AQSpEm (03)
TFAQDDDEEMALS (1)
350 500
EX Wavelength (nm) @
< 3| [*Tv1& Sample - BlankWaterall Plat_4 Sample - Blank XYZ jSample - Blank Contour Plot {ote /|| < =1
Al 0N 13; [DfagDDD1]"Sample - Elank Conkour Plot"! Radian
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11

12

13

Return to the waterfall plot. In the toolbar, click

the Aqualog IFE button = to remove inner-filter
effects. (This calculation may take some time.)

E Aqualog - C:\Documents and SettingsiAll Users\DocumentstJobin Y voniDatakscohenWNTITLED. - [Graph1]

[E]Fle Edi Yew Colect Analysis Graph Data Gadgets Tooks Formab Window  Help _ 5 x
D cedld & B 86w k&L +H-IE-T ARRE | & DR
Pl Bl BER@E eE

=l

23 Manual labor

Processed Intensity

Boragspem (02)
#oraqspem (03)
B ofaqDODEEMALS (01)

< 3 [A1» \Processed Graph: IFE {Frocessed Data: IFE 4 Frocessed XvZ IFE J, Frocessed Gontour. IFE |[€ >
embedding:Grapht AU : ON 21; [DF4qDDD1 "Processed Graph: IFE"I[1:1] Radian

@Note: The Aqualog IFE button only works with Sample-Blank
waterfall plots from 3D emission + absorbance experiments.

In the toolbar, click the Rayleigh Masking button
P to remove Rayleigh lines.

@Note: The Rayleigh Masking button only works with waterfall
plots.

The JY Rayleigh Masking User Input win-
dow appears.

21X

B Y Rayleigh Masking User Input

Mazk 1st Order Rayleigh

Click the OK button. N
oF ht wi 3 |INn Dandpass).
Computer calculation may take some time. B

The masked spectral plot appears:
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M8 squalog - C:\Documents and Settingsiill Users\Documents\obin Yvon\DatatscohenWNTITLED - [Graph1]

Eile Edit Wiew Collect Analysis Graph Data Gadgets Tools Format  Window Help - 8 X
Db el & B aB8@w k& +B-I-T ARE & EEDS
B D e e T B | EEPEE | e
=l
{23 Manual labor
~
=
=
]
I
p)
=
-
Q
]
o
9
o
Mame E
Eoragspabs (o)
DFAqSpEm (02)
] ofagspEm (03)
FAqDDDEEMAbS (01)
v
< | s [«]»I#5ample-Blank X1z £ Sample - Blank Cantour Plat £Note Processed Graph: IFE_RM .‘:Frna ‘ < E3
AU ON 21: [DFAGDDD1] ‘Processed Graph: IFE_RM"I Radian

14 In the toolbar, click the Normalize button to
normalize the plot.

The HJY_normalize window appears:
M HJY: HJY_ normalize
Dialog Theme ﬂ m

Description  Mormalize data

Input graph [
Mormalize method | Drivided by b ax ~

0K Cancel ﬁ

15 Click the OK button.

Computer calculation may take some time. The normalized waterfall plot ap-
pears:
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.. ] Agqualog - C:\Documents and Settingsihill Users\Documentsilobin Ywon\Datatscohen\WUNTITLED - [Graph1]

B mle Edt view Collect Anabysis Graph Dats Gadgets Tooks Format Windoew Help
Lhs #EdE & B aE@G k&
ke b B b e | EEIPEE =K

+ @ -
D E

+
b4

BT R®RE

&k
5

£

==l |y
{23 Manual labar

Alormalized Intansity

Harme
pragspabs (01)

i oragspEm (02)
#HoragspEm (03)

i praqooneemabs (01)

Al : O | Dark Calors & Light Grids

1:[DFAGDDDL]"Frocessed Data: IFE_RM_NRM" Col{"600")[1:250]

16 Click the appropriate tab to
which may be easier to inte

see the contour plot,
rpret visually:

lee] Aqualog - C:\Documents and Settingsiill Users\Documentsiobin Yvon\DatakscohenUN

TITLED - [Graphi]

[9(=]ES

File Edit ¥iew Collect Analysis Graph Data Gadgets Tooks Format Window Help
DRz seEdB & B aB8@a E& L+ B-1-T RARKRE B EHSEES
B D e e B EEPEREA @
Izl
23 Manual labor
~
500 I
0.7475
0.6212
S00 0.4050
= 03698
£
= 0.2425
= 0.1163
o
g -0.01000
3 400
>
2
Boragspem (02) ‘ 300
#oraqspem (03) i
FAqDODEEMAbS (01) k
350 400 450 500 550 600
EX Wavelength (nm))
b
£ » 4 v |AProcessed XYZ IFE_RM_MNRM }\Processecl Contour: IFE_RM_NRM / ‘< ?
Al O 24: [DfAQDDD1]"Processed Contour: IFE_RM_MRM®I Radian

17 To examine profiles across

the plot, in the

toolbar click the Profile button.

Reminder messages appear.
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18 Click the OK button.

M 1.qualog - C:\Documents and Settings\ALL Users\DocumentsiJobin Yvon\Datatscohe\UNTITLED - [Graph1]

[E fis Edt View Colsct Anaiysis Graph Dats Gadgsts I
DBl sEdE & B aBBq

I Format Window Help

R +B-1-T RRE B JEES 3

B D e | B EEPRE | @l

[
Band Width  Lowwer Value  Upper Value

25 [X [xeitation Profile ’w ’m ’W
20 [X [Emissien Profile 96 512 608
15
10

8

0

350 400 450 500 550 600
]

uorssiug ——

Speed Mode is On

de option in Layer (Size/Speed) tab in lot Dete ALU: ON__ Dark Colors & Light Grids____ 1[ProfileDatalRLineProfile/Col)[1:251] \  %i[GrophBottomxiefty1lt | Radian

19 Move the boundaries of the red box to\examine
different cross-sections of the EEM, or\click th
Input Values button.

20 Use the Input Values window to enter manuall
the values of the cross-section.

21 Click the Create Report button.

A report appears:

6-16




Aqualog Operation Manual rev. E (3 Oct 2013) Various Experiment Types

gs\ill Users\DocumentsiJobin YvonDatatscohen\UNTITLED - [Graph1]
El\e Edit Visw Collact Analysis Graph Data Gadgsts Tools Format Window Help -

DBl sEWdE & B aBF ERU4ABE-IH-T ARRE [
DB okl By EERNEE |26
AT ‘ Bi(r1) ‘ C(X2) | D(V2) ‘ E(2) ‘ F(v2) ‘ 4
Long Name|  EX El Excitation Ernission
Units|  nm nm
Comments Excitation Erission
Lower] 350 511,56
Upper] 580 607 58
1 580 01762 511609 091576 = =
579 018194 513278 1.18948
578 024318 514947 153086
577 026287 516616 19904
576 030898 518286 25539
575 039882 519956 330413
574 041193 521627 427798
573 050315 623297 543276
572 057431 524888 694115
571 069109 52664 88151
1] 570 08536 528311 1093399
569 0.09995 520983 1358768
568 1.11408 531656 1680118
567 1.18861 533328 2040789
566 142619 535001 3479477
565  1.74345 536674 39.58093
504 1.96049 538348 3407468
563 213637 540021 4116781
502 228844 541695 47.78287
501 267769 54337 5462249
560 317779 545044 6246667
559 326063 546719 70.14551
550 377922 548394 77.84754
557 38413 55007 06.05435
556 439220 551746 934125
555 4.94334 553421 1001811
554 49264 556098 10710018
553 547912 686774 11273662
562 547455 658451 117.60539
551 596748 560128 121.27901
550 647487 561805 12251035
549 641989 563.483 122.00666
548 6.05973 565161 12030427
547 673625  566.839 116.68326
546 710817 568517 11154884
545 745087 570195 104.25211
544 723123 GTA&T4 974674
543 757379 673553 08.61037
542 733964 5676233 7933148
541 758288 676912 705633
540 7.75218 578592 6228061
F] 539 7.50494 500272 5457731
3 538 7.67838 501951 47.39588
) 537 7.38336 503532 41.28637 3
<« [+ [k Processed Granh: IFE_RM_NRM £ Processed Data: IFE_RW_NRM A Processed XVZ: [FE_RM_NRM £ Processed Contour. IFE_RM_NRM AProfile /][ ¢ >
AU ON 25: [DFAGDDDLIProfile! Radian
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Kinetics spectra

This shows an example using quinine sulfate solution.

1  If you have an automatic sample-changer, place
the blank and sample in the sample-changer. If
you have a single-position sample-holder, place
the blank in the sample compartment.

Close the cover of the sample compartment.

In the main window, click the Experiment Menu
i

WM

button

o] Aqualog - C:\Documents and SettingsMAll Users\Documents)'obin YvaniDatalagilmoreMINTITLED - [Graph1]
File Edit wiew Collect Analysis Graph Data Gadgets Tools Jformat  Window Help - 8 X

URs sEEHB & @B aB@sg A& +H-IE-T R E | LES
B e EEIPEE K

. . ™ 5iqual.og Main Experiment M '
The Aqualog Main Experiment Menu opens. aualog Hein Exparimant Hm: I

4 Click the Kinetics button
.\
\

Spectra ~—~~ Kinetics

Single Point 3D

The Aqualog Experiment Type window opens. [ Slaiibs X)
Experiment Type

5  Choose the subtype of ex-—_|
: : ™\ Emioson 2D
perlment, then CIICk the Emizgion CCD + Absorbance

Next >> button.\

The Aqualog Experiment Setup window appears:
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i ——

. Agqualog Experiment Setup ( [Emission CCD + Absorbance] )

w Wl

S0

Experment Data Description
File: 3 Load Data Identifier:
Dt AqualogKineticsEmissionCCDAbsorbance xml gsu

) & save
Directany: Comment:

C:\Documents and Settings'All Users"Documents & Save s . Kinetics Acquisition [Emission CCD = Absorbance] =

Aqualog Esperiment O ptions
Integration Time
Integration (g} Interval (s} Total Time Time Units
0.1 0.1 10 seconds ¥

Pairts
1m

Blank / Sample Setup
Blank Onby

@ Sample and Blank
@ Collect Blank
Blank from File
Sample Only

Wavelength Settings Sample Selection

Excitation Partc {nm) Blank: | Position 1 Sample: | Position 2
Wavelength 347
Accessories
Emission Low fnm)  High {nm} Increment {nm}) Enable Temp.
Coverags 211.30 62236  |0.41nm {1pixel) ~ Controller

Enable Extemal Sensor
Enable Extemal Trigger

Help

CCD Gain: | Low -

\_

8| o

Bun Cancel

=

RTC

- y | — AN

1
6  Set the experimental parameters, including Ih:
tegration Time, Interval, Excitation Wavelengthy
Increment, and CCD Gain.

@Nate: For Kinetics experiments with the CCD, and the Interval
Time is < 2 s, the Integration and Interval Times must be
equal.

For Kinetics experiments with the CCD, and the Interval Time
2 2 s, the Interval Time may differ from the Integration Time.
However, the Interval Time still must be equal to or greater
than the Integration Time.

[ When all parameters are set, click the Run but-

L

The Experiment Status window appears. If you do not
have an automatic changer, an Experiment Paused
prompt to insert the blank (considered time = 0) ap-
pears:

Experiment Status

EXPERIMENT 15 RUNMING
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38

10

Insert the blank, close the sam-
ple-compartment lid, and click the

OKbuton——w—__ =

The scan continues. If you do not have an automatic
changer, an Experiment Paused prompt to insert the
sample appears.

Various Experiment Types

i B |
# ' Experiment Paus...@

Iol Insert Blank l

Insert the sample, close the sample-
compartment lid, and click the OK button.

«=s Project name

The Project name window appears
when the scan in complete.

Pleaze enter a project name

C|ICk the Cancel button.

Erowse

Ur

1
| ‘; Cancel |

=
: FERP (S B YT
[ p g Al

"By | | EERBRT | 7L
s
=3 UNTITI T
Sampie - Blaok

o
oo
)

sty = o0

a1 =

o =
ETRE-1:1:]
=

=N 5.20
Ze
aﬁ)

< SAnT 5L LiTaosiios u e T n

250
ECOTI Y

W

v [TTeINDeinCam A e 4t A1 Gair s g Serile Sle L= G le;\SaphDIk\\llzll\ i Tar: Gats

Al | ¢ |

A

11 Choose the Abs and Trans Graphs tab to view
the absorbance and transmission spectra.

——al |
Al
onan
T ~ el - - -
T o

T qaa x1:

s B2
et o W= o -

—— — T t e .
3 i I = 5 o Caviple - er el pis § s | <
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Single-point spectra

This shows an example measuring quinine sulfate solution.

@Note: Single-point spectra only use absorption mode.

1 If you have an automatic sample-changer, place
the blank and sample in the sample-changer. If
you have a single-position sample-holder, place
the blank in the sample compartment.

Close the cover of the sample compartment.
In the main window, click the Experiment Menu

WM

button

|Z] Fle Edit View Collsct Anslysis Graph Dats Gadgsts Tooks formst Window Help
e cEEB & 3 aBEFa¢ MR L +B-1&-T BRARE | EEES

=D ke | EEIP@EE K

The Aqualog Main Experiment Menu opens.
4 Click the Single Point button,\ (AquaLog Experiment Menu|

Spectra Kinetics

Single Point 3D

The Aqualog Experiment Setup window appears:
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e ———— ~ — - 5
ww Aqualog Experiment Setup ( [Single Point] ) n » ‘ -a..._. @
Experiment Data Description
File:: {y Load Data Ildertifier:
Dftt Single Point zml Df AgSingPaint
& save
Directory: Comment:
C:\Documents and Settings Al Users“\Documents & Save As ... Single Poirt Acquisition[Absorbance] =
Aqualog Single Point Experiment 0 ptions
Acquistion Parameters Samples
0.1 Integration {s) Use Sample Changer
. . Type Concen. | Pos. | Dezcription
10 M, Trial
=tk Blark na 1 Blank
R = | | Standard 0.00 2 Standard
2 Standard Deviation %
anaard Leviten * | | Standard 1 3 Standard
Unknovn nia 4 Unknown
’ Wavelengths Urknown nia 5 Unknown
wavelenath Wavelength to Add
243 U7 Add Remove Clear Al
= 347
Accessories
Enable Temperature Controller Enable BExtemal Sensor
p—
‘ [T Enable Bxtemal Trigger
@ Lo sb| o ||
-
Help RTC Run Cancel
LN
ke — \,

Set the experimental parameters.

_a

In the Wavelengths area, enter a wavelength (here we add 24 9), click

the Add button to add it to the Wavelength list, and repeat (then add
347, and click the Add button) for more wavelengths at which to record

absorbance.

In the Samples area, create a list of
Add button.

The Add Sample Types win-
dow appears.

(here we enter 2) and Number
of Unknowns (here we enter
2), then click the OK button.

Set the Number of Standards =

samples to measure by clicking the

(x]

Add Sample Types

Mumber of Standards

MHumnber of Unknowins

The Samples table is updated.

Tareet ] |[> QK. ]

[
[

In the new list of samples, enter concentrations and other labels.

(Here, in the second Standard row, we enter 1, for 1 QSU.)

Click the Run button.

The software prompts you with the Experiment
Paused window. In this case, the software asks for a
Blank because a Blank is the first item in the Sam-

ples table.
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7

Put the blank in the sample compartment, close
the lid of the sample compartment, and click the
OK button.

The instrument runs through the list of samples sequentially, and prompts for
the next sample, in this case, a Standard.

Insert that sample, close the lid, and click the
OK button.

When all the samples have been scanned, the Project name window appears.

Click the Cancel button ~ =55

The final pIot appears

£ Lol W es Lnetiice age 5 met ndra
DQE_'EFIEF:'@AJI"!I" FTHBAE- e T
Bl Bl R HE!IH‘*_ ) 9]

=]
=R ]

Maodel Cone
- Concanlralion
&  Unknown Conc

1.0 -

0.0 - -

0.00 0.0z 0.04 0.06 008
Abs (AUY

v [ I.‘ =Puinl T 7471 .’\ tyle T L e2e mn p Single Ta - L e \SIdE e Clur 1o 242 ma {51 Cuive Coarl,

Note also in the tabs at the bottom a Worksheet called Slngle Pomt Std In
this worksheet you find the Abs and Concentration columns. Here the model
concentration is calculated; the linear regression provides the Slope of the line,
Slope sd (standard deviation), Intercept of the line, and Intercept sd (stand-
ard deviation):

.........
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fgrran Window  Lslp

[ p b e |l

=™ [ oreA- T
[=bstek Bee | | @RFRS||wE
al
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Ttz R Rok | Ao | e T e Cowonaor, % Voo Cooc Blpe  Sposd Pzl
wo | o | a1 LTane |
I I ETEN 0 VHEANA- 4| VHESAY- 4
1| $855053 | 2390204
BETERE 1
e Memeow ol [
FElorazangr. sr.. 2
o v ! w |+
PIRES M % e

In the Unknown chart the unknown concentrations are calculated from the
standard at matching wavelengths.
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Running an unknown sample

Often a researcher will scan a sample whose spectral characteristics are unknown. For
optimal spectra, the optimal excitation and emission wavelengths must be found.

The optimal excitation wavelength is the wavelength that creates the most intense emis-
sion spectrum for a given sample. For many samples, the optimum wavelengths are
known. For a sample whose wavelength positions are unknown, the user must deter-
mine these wavelengths to obtain the best possible results.

The traditional method consists of running an emission scan to find the peak emission
value. Then an excitation scan is run using the determined peak emission value. In the
Aqualog®, HORIBA Scientific has made this process much easier: perform a full three-
dimensional absorbance scan, which includes all peaks.

1 If you have an automatic sample-changer, place
the blank and sample in the sample-changer. If
you have a single-position sample-holder, place
the blank in the sample compartment.

Close the cover of the sample compartment.

In the main window, click the Experiment Menu
o

WM

button

laa] Agualog - C:\Documents and Settings\MII Users\Documents)Jobin Yvon\Datalagilmore\UNTITLED - [Graph1]
|Z] Fle Edit View Collect Analysis Graph Data Gadgets Took fFormat window Help -8 x

DR el & 3 ABEFRa J:a  +B-15-T RERE | B EEES
D It EEPEEAE K

™ Aqualog Main Experiment Menu E|

Aqualog Experiment Menu

4 Click the 3D button.\

Single Point 3D

The Aqualog Main Experiment Menu opens.

The Aqualog Experiment Type window opens.
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5 CIICk EEM 3D + Absorb\ Experiment Type
ance, then click the Next ~ e
button.

Aqual og Experiment Type §|

The Aqualog Experiment Setup window ap-
pears:
= Aqualog Experiment Setup { [EEM 3D CCD + Absorbance] )

Experiment Drata Description

File: (23 Load Drata |dertifier:
DilttqualogE EMT hreeDCCDABS. wml DiagDDDEEMAL:

- & Save
Directany: Comment:

[H savess .. 30 Acquizition[EEM 30 CCD + Abzarbance]
Agualog Experiment Options
Integration Time Blank / Sample Setup
Integration [z] (O Blank Only
01 (%) Sample and Blank
(®) Callect Blank

() Blark from File

Wwiavelength Settings Sample Selection
Excitation High [rim) Laws [nm) Increment (nm) Blank: | Posgition 1 L' Sample: | Position 2 LY
Wavelenath 550 230 5
Accessones
Ernizzion Lawa ] High [rim) Increment [km)
Coverage 8306 B30.63 | 0.44 nm (1 pinel]
Mazk 13t & 2rnd .
R CCD Gair: [ Low R
O Order Rayleigh an [ Enatle Esternal Trigger

Help

Cancel

6 Setthe exper'menta\l parameters.

d To change the gaih, in the CCD Gain drop-dovwf menu, and choose the
desired gain.

i rement drop-down menu.

D To change the pixel-binning, click the |

7 Click the Run button 2] when all parameters
are set.

EXPERIMENT IS RUNNING

The Experiment Status window appears.
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Various Experiment Types

If you have no automatic sample-changer, a prompt to insert the blank appears.

B Experiment Pa.... @

8 Insert the blank, close the sam-
ple-compartment cover, and

Insett Blank:

LY

click the OK button——— |

The scan continues. If you have no automatic sam-
ple-changer, a prompt to insert the sample appears.

Insert the sample close the
sample-compartment cover,

and click the OK button.—— |

The Intermediate Display appears.
=+ Intermediate Display

Cloge Shutter
4{-. Autoscale

¥

= General Info
Experiment:

= Detectors
Sygnature Aqua-¥5140
R
1

= Monos

DfltAqualogE E MThreeD CCDAbz. <ml
Integration time: 0.03 =

Cycle: 1

34967 Micradmps
28752 Micradmps

Accurnulation: 1

<

When the scan is complete, the emission spectrum appears. The dip in the spec-
tra is the Rayleigh-band absorbance.
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Various Experiment Types

\Documents and Settingsiill Users\Documentsilobin Yvon\Dataiscohe nAUNTITLED. - [Graphi]
Eile Edit Wiew Collect Analysis Graph Data Gadgets Tools Format  window Help

ODee caEdld & F BB

B D S ke B BEPERE | =R

k&

+H| -

+
. BT

T

BRRE B B

=l
3 Manual labor

Sample - Blank

8400
7000
S600
4200
2800
1400

Intensity (Sc / Rc)

-1400
-2800

Name

B oraqoooeEmaLs (o1

< | >

[+ [{ Abs Spectra Graphs A Sample - Blank ) Sample - Blank Waterfall Plot £ Sample - Blank XYZ ||<

>

embedding: Graph123

ALl ON

17: [DFARDDDLT'Sample - Blank Waterfall Plot"11[1:1]

Radian

/
10 Click the Abs Spectra Graphs tab to see the ab-

sorption spectrum:

M8 squalog - C:\Documents and Settingsi4ll Users\DocumentsiJobin Yvon\Datalseohe AUNTITLED - [Grapht]

File Edit Wiew Collect Analysis Graph Data Gadgets Tools Format  Window Help - 8 X
DRe s8R & B | aEH@w k&S +H-I&B-T
B D e T E e BEEPERE | =R
1 ~
£ Manual labor
oS1E —— ADbs
o.zsa
a.z1z -
a.zz0
a.zo= -
aiss
o104
o5z
a.0a0
B P aza sao =50 =aa
wWavelength (nm)
o= o FPercent T
oo g
==
=ss
—_— =o g
Mame =
Eoragspabs o1) : E
DfaqSpEm (02) 9 3
B oraqspem (02) : E E
B oraqoooeEmas (a1) E
S0 ado <S50 sdo sso soo
VWavelength (nim) L
™
< | 3| [<]*IhAbs Spectia Graphs £ Sample - Blank £ Sample - Blank Waterfall Flot 4 Gample - Blank #YZ || € [
Al On 15: [DfAQDDD1]"Abs Spectra Graphs™! Radian

A
Click the » button to find the Sample - Blank Contour Plot tab. Click the
Sample - Blank Contour Plot tab to see a contour plot:
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o} Aqualog - C:\Documents and Settingsitll Users\DocumentsiJobin Yvon\Datalscohe n\UNTITLED - [Graph1]

Fle Edt View Collect Analysis Graph Data Gadgets Tools Format Window Help
LD sEdB & B yB8F @ h& 4B H-T
B D e E R EEPERRN = E
=l -
£ Manual labor
—_
£
c
=
L
=]
=]
c
@
;
=
1]
Mame
i oragspans fnn) ¢
Eoragspem (031 :
[ ofaqooneEmabs (o1) 1
350 400 450 S00 S50 600
EX Wavelength (nm) =
£ > 4 | » 4 Sample - Blank Waterfall Plot ASample - Blank XYZ /\Sample- Blank Contour Plot /( Mote ,7 ‘<_ \3 a
AL ON 19: [DFAGDDD1]'Sample - Blank Contour Plat"t Radian

11 Return to the waterfall plot. In the toolbar, click
the Aqualog IFE button = to remove inner-filter

% Aqualog - C:\Documents and SettingsWill Userg\DocumentsiJobin YvonADatakscohenWNTITLED - [Graphi]

Fle Edt Yiew Colect Analysis Graph Data Gadgets Iools Format indow Help E
Uk zaEdB & B a8 R +B~-1IH-T RRE B CEEES
B D p e OB 2 || w E
=l
£ Manual labor
-~
10800
g000
7200
]
g 5400
B 3600
= 1800
g a
2 -1800
b -3600
3
Mame =
#oragapebs rn) ¢ o Q}—
FAgSpEm (02) ¢ %
Eoragspem (03) : G,
[ oraqoopeEMabs (01) 1 =
v
< | 3[4 [hProcessed Graph:IFE £ Frocessed Data: IFE £ Frocessed XvZ: IFE £ Processed Gontour IFE || € 3
rmbedding:Graphé ALl OH 21; [DFAGDODA I'Processed Graph: TFE"[1:1] Radian

Note: The Aqualog IFE button only works with waterfall plots.
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172 In the toolbar, click the Rayleigh Masking button
2 to remove Rayleigh lines.

@Note: The Rayleigh Masking button only works with waterfall
plots.

The JY Raylelgh MaSking User Input win- M Y Rayleigh Masking User Input E|r‘$__(|
dow appears.

Mazk 1st Order Rayleigh

I Mask 2st Drder Rayleigh i
13 Click the OK button. ot

Computer calculation may take some time.
The masked spectral plot appears:

lee] Aqualog - C:\Documents and Settingsiill Users\Documentsiobin Yvoni\DatalscohenMUNTITLED - [Graph1] El@lgl

[E] Fie Edt Yew Colect Analysis Graph Data Gadgets Tools Formab Window  Help NEE:
Do cEeEB & B BB AL+ B-I1-T RRE B ESEE
B D e e @ | BEPRE | =B

=l

{23 Manual labor

11200
9500

= 5400

&£ 7000

£ 5600

= 4200

b 2500

b7 1400

] o 500

Mame =]
EHoraaspabs 1) [ a < ==
] oraqspem (0z) i % k(\ﬁ‘\
Elornqspem (03) : & 451 {\Q‘m
[E#oragoopEEmabs (01 ¢ S aqev\e
©s e
'6),)) 351
2/
-
< | > [«Iv 1A Sample-Blank XvZ £ Sarnple - Blank Contour Plot £ ote ) Processed Graph: IFE_RM £ Prod | < I -
AU ON 21: [Df AgDDD1]'Processed Graph; IFE_RH"L Radian

0 g

14 In the toolbar, click the Normalize button
normalize the plot.

The HJY_normalize window appears:
B HJY: HJY_ normalize
Dialog Theme ﬂ Preview

Description  Mormalize data

Input graph [
Mormalize method | Drivided by b ax ~

0K Cancel ﬁ
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15 cClick the OK button.

Various Experiment Types

Computer calculation may take some time. The normalized waterfall plot ap-

pears:

o] Aqualog - C:\Documents and Settings\ill Users\Documentstobin Yvon\Dataiscohen\UNTITLED - [Graphi]

EEX

] £
e e

[=[o]

RRE &

ElFle Edt vew Colect Anabsis Graph Data Gadgets Tooks Formab window Help
D el & @ aBHa & L+ H-I&-T
BRE et Eg | BEPRE =
== [4
23 Manual lahor
=
7]
=
2
=
=
i
fal}
®
£
=]
e =y
Eoragspabs (01) <
Eoragsnem (02) <
] oragspeEm (03) :
EofaqoDDEEMALS (01)
< >
Al ON  Dark Colors & Light Grids

1:[DFAQDDDL]"Processed Data: IFE_RM_MRM"ICol("600")[1: 250]

16 Click the appropriate tab to see the contour plot,
visually:

which may be easier to interpret

oo ] Aqualog - C:\Documents and Settingsiill Users\DocumentsiJobin Yvoni\DatatscohentUNTITLED. - [Graph1]

File Edit Wiew Collect Analysis Graph Data Gadgets Tools Format Window Help
Ui 2EdE & B JBE % LR +B- 15T | RRE B H&EES
B e e BEPRE =
=
24 Manual labor
A~
600 I
07475
05212
500 0.4850
= 03688
£
£ 02425
= 01163
j=))
g -0.01000
< 400
>
=
B oragspabs (1) <
EHoraqspem (02) < 200
oraqspem (03) <
B praqoooeemans (a1)
350 400 450 500 550 500
EX Wavelength (nm))
hd
3 b 4 [ r |AProcessed BYZ IFE_RM_MRM }\Processe(l Contour: IFE_RM_NRM f |< ?
Al ON 24: [DFAQDDD1] Processed Contour: IFE_RM_MRM"! Radian
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17

18

19

20
21

To examine profiles across the plot, in the
toolbar click the Profile button.

Reminder messages appear.

Click the OK button.

Graph Data Gadgets Took Format Window Help
OB D@EE@E.}J.M &R +B-156-T RRE B EDEH ¥
B D ekt B EEPRE | @
s

Band Width ~ Lower Value  Upper Value

[X [ixeitation Profile =G e [ s

%g I:W [X [Emission Profile 98 512 608
lg [Input Valuesl [Create RAeport]
5
0

|
uoIssiug ——

Speed Mode is On .

aaaaaa

er {Size/Speed) tab in Plot Det: AU : ON_ Dark Colors 3 Light Grids LilProfieDatalRLineFr

Move the boundarles of the red box to\examine
different cross-sections of the EEM, or\click th
Input Values button.

Use the Input Values window to enter manuall
the values of the cross-section.

Click the Create Report button.

A report appears:
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gs\ill Users\DocumentstJobin YvonDatatscohen\UNTITLED - [Graphi]
El\e Edit Visw Collsct Analysis Graph Datas Gadgets Tools Format Window Help

DBl sEHE & B aBE RO +BE-IH-T RRE 4 3
Ds | E ke U 0 ) AR L9
AT ‘ B(r1) ‘ O(2) | D(YZ) ‘ E(r2) ‘ F(Y2) ‘ A
Long Name|  EX El Excitation Emission
Units|  nm nm
Comments Excitation Erission
Lower] 350 51156
Upper] 80 607 58
1 580 01762 611609 091576 = =
579 018194 613278 1.18948
578 0.24318 514947 153086
577 026287 516616 199046
576 030898 518286 25539
575 039882 519956 330413
574 041193 6210627 427798
573 050315 623207 54327
572 057431 624868 694115
571 069109 52664 88151
1] 570 08536 628311 1093399
569 0.09995 520983 1358768
568 1.11408 531656 1680118
567 1.18861 533328 3040789
566 142619 535001 3479477
585  1.74346 636674 2058993
504 1.96049 638348 3407468
563 218837 £40021 4116781
502 228844 641695 47.78287
501 267769 54337 5462249
560 317779 645044 D24B66T
559 326063 646719 70.14551
550 377922 648394 77.84754
557 38413 55007 0605435
566 430200 651746 024125
555 4.94334 65341 1004811
554 40264 655008 10710018
563 547912 656774 11273662
562 547455 658451 117.60539
551 596748 660128 121.27901
550 647487 561805 12251035
549 641989  563.483 13200666
548 6.05973 565161 13030437
547 673625 506839 11668226
546 710617 668517 111.54884
545 745087 670185 10825211
544 728223 &71874 9716774
543 757379 673553 0861037
542 733964 675233 7933149
541 758288 676912 70.5633
540 7.75218 678592 6228061
3 539 750494 500272 5457731
3 535 7.67838 501951 47.39588
1 537 7.33335 693532 41.28637 &
<[+ [k Processed Graph: IFE_RM_NRM £ Processed Data: IFE_RM_NRM A Processed KVZ: [FE_RM_NRM £ Frocessed Gontour. IFE_RW_NRM \Profile /| < >
AL ON 25; [DFAGDDD1Profile! Radian
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7: Troubleshooting

Troubleshooting

The Aqualog® system has been designed to operate reliably and predictably. If there is
a problem, examine the chart below, and try the steps on the following pages.

Problem

Possible Cause

Remedy

Light is not reaching
the sample.

Signal intensity is
low.

Signal intensity is at
least 10 times lower
than normal.

Signal intensity
reaches 65 535 (max-
imum).

Monochromator is
miscalibrated.

Sample turret is not in
correct position.

CW lamp is not
aligned.

Shutter(s) is(are) not
completely open.

Lamp power-supply is
set to the wrong current
rating.

Lamp is too old.

Shutter(s) closed.

Not enough signal at
the detector.

Monochromators are
set to wrong wave-
length.

Detectors are saturated.

Optical density effects
and self-absorption.

CCD detector is satu-
rated.

7-1

Check and recalibrate
monochromator.

Using Aqualog® software, set the
position and open the cover to veri-
fy the position.

Align the lamp.

Open the shutter(s) in Real Time
Control.

Call the Service Department.

Replace lamp. (150-W lamp has
lamp lifetime 1200-1500 h.)

Open all shutters in Real Time Con-
trol.

Increase the CCD gain in the drop-
down menu in the Experiment Set-
up window; increase the integration
time; increase the number of accu-
mulations.

Select appropriate wavelength
based on excitation and emission of
sample.

(Signal detector is linear to 65 535
counts. Reference detector saturates
at 200 pA.) Sample is too concen-
trated. Dilute sample by a factor of
10 or 100 and retry experiment.
Sample is too concentrated. Dilute

sample by a factor of 10 or 100 and
retry experiment.

Sample is too concentrated. Dilute
sample by a factor of 10 or 100 and
retry experiment. Shorten integra-
tion time. Reduce CCD gain. Check
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No signal.

Erratic signal.

Large off-scale peak
at twice the excitation
wavelength.

Stray light in emis-
sion scan (also see ex-
ample in this chap-
ter).

Corrected excitation
spectrum curves up-
ward ~240-270 nm.

Noisy spectrum with
magnetic stirrer.

Communication
problems between

Lamp is not on.

No sample is in sample
compartment.

CCD detector has
failed.

Lamp unstable.

Light leaks.

Sample has particles
that scatter light irregu-
larly.

Temperature of instru-
ment outside of speci-
fied operation range

Second-order effects
from the instrument.

Dirty cuvette.

Solid-sample holder in
sample compartment.

Dark count is divided
by low reference sig-
nal.

Stirring speed is too
fast.

Stirring bar is too
large; light beam is
striking it.

USB cable is improper-
ly connected.

7-2

Troubleshooting

that the absorbance is linear with
concentration.

Bad lamp: change xenon lamp.

Place sample in the sample com-
partment.

Call Service Department.

Let lamp warm up 20 min before
use

Replace lamp

Replace power supply

Check electronics board(s)

Check dark value to determine.

Filter sample, or let particles settle
before running scan.

Use Rayleigh-masking tool to elim-
inate 2"-order peak.

Clean the cuvette as described in
Chapter 8.

Rotate the holder to prevent direct
scatter from entering the emission
spectrograph.

Use Dark Offset checkbox; retry
scan.

Use slower stirring speed.

Use a smaller stirring bar (available
from Bel-Art Products, Pequan-
nock, NJ).

Check USB cable’s connection.
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computer and in-
strument.

Hardware Init. Error
appears.

Sample turret is not
operating.

“Data file does not
exist” or “file read
error” message ap-
pears.

Validation test fails.

Small discontinuity in
absorption data at
~410 nm.

Problem with the USB
port on the host com-
puter.

Broken IR sensor in
monochromator.

Software is not ena-
bled.

USB cable is connect-
ed improperly.

User is not logged into
Windows® XP as ad-
ministrator or power
user.

Problem with the sam-

ple.

Filter-wheel is not
moving properly.

7-3

Troubleshooting

Change the USB cable to a new
port; restart the host computer.

Replace IR sensor: Call Service
Department.

Check status.
Check USB cable’s connection.

Log into Windows® XP as admin-
istrator and or power user, and re-
start Aqualog® software

Confirm that the correct standard is
inserted with the proper orienta-
tion; confirm that the standard cu-
vette is clean.

Call Service Department.
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Further assistance...

Read all software and accessory manuals before contacting the Service Department. Of-
ten the manuals show the problem’s cause and a method of solution. Technical support
is available for both hardware and software troubleshooting.

Before contacting the service department, however, complete the following steps.

1 Ifthis is the first time the problem has occurred,
try turning off the system and accessories.

After a cool-down period, turn everything back on.

2 Make sure all accessories are properly config-
ured, and turned on as needed.

3 Following the instructions in Chapter 4, System
Operation, run the verification tests to make
sure the system is properly calibrated.

Print the spectrum or table for each and note the peak intensities.

/4l Check this chapter to see if the problem is dis-
cussed.

5 Try to duplicate the problem and write down the
steps required to do so.

The service engineers will try to do the same with a test system. Depending on
the problem, a service visit may not be required.

6  If an error dialog box appears in the Aqualog®
software, write down the exact error displayed.

/ In the Aqualog® software, in the Aqualog main
window’s toolbar, choose Help:

o] Aqualog - C:\Documents and Settingsitll Users\DocumentsiJobin Yvon\Datakscobza\UNTITLED - [Graph1]
Ei\e Edit W¥iew Collect Analysis Graph Data Gadgets Tools Format  Window  Help

NER sEEE & B|uFFe hQ o +B 1T | RRE | EES
B D ke B EEP@RE = E
A drop-down menu appears.

8 Under Help, choose About Aqualog....

This opens the About Aqualog window:

m
X
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The version of the software (both
Aqualog® and Origin®) is listed here.

Troubleshooting

About Aqualog

ROualog®

i |

£qualo] Version: 36.2.13 Origin Versiort 8.1330
9  Click the View System T
I n fo b u tto n . Installed Components El
The Installed Components A e -
; J pohent Mame Wersion  Date
window appears, display- oo R sT

- DataPreviewEngine. dil 36215 Wednesday, August 03, 2017, 19:54:36
Ing all the software re- ExperimentE ngne.di 36215 ‘wednesday, August D, 2011, 185240
. d f A I ® ft FLAgualogSetup.dil 36215 Wednesday, August 03, 2011, 19.57:32
- FLE xpS etup.dil 36.215 Wednesday, August 03, 2011, 20:02:56
q u I re O r q u a og So I nitialization.dll 36218 Wednesday, August 03, 2011, 20:03:10
Ware JYCCD I 3E.215 ‘Wednesday, August 03, 2011, 19:46:32
. JvYCommonDbjects.dll 36215 ‘Wednesday, August 03, 2011, 19:41:.02
JvConfighrawseCompanent. dil 216215 ‘Wednesday, August 03, 2017, 19:41:14
- JvDeviceConfig.dil 36215 Wednesday, August 03, 2011, 20:03:36
Record the I n_ JYDSP. 36191 Tuesday Julp12, 2011, 194018

JYFilerwheel dil 36215 ‘Wednesday, August 03, 2011, 19:47:14

JrGeneralConfig.dil 36215 ‘Wednesday, August 03, 2017, 20:05:16 w

formation by : >
C | i C ki n g th e : Thitd Party Companents

Comgonent Mame Date |3

11
12
13

cw3dgiil. ooy
cwanal s ook

.0 ‘Wednesday, March 25, 2009, 19:15:10

Monday, February 03, 2003, 15:25:08

- E.0.0.0
3 81.0.0 Thursday, September 20, 2007, 22:06:44
Save To Flle " bUtton’ 81.0.0 Thursday, September 20, 2007, 22:06:44
H 1 E0.00 Monday, Februam 03, 2003, 15:25:08
which saves the infor- 2055 Wedrrdo Dot 1, 20 (3372

mation to a file;
« Zip Info button, which

Wednesday, October 21, 2009, 09:37:48
‘wiednesday, October 21, 2009, 09:37:48
‘wednesday, October 21, 2009, 09:37:48
‘Wwednesday, October 21, 2009, 09:37:52
Wwednesday, Octaber 21, 2009, 09:37:52

H H 1.0.20 “Wednesday, October 21, 2009, 09:37:52

Ccompresses the information 62058 Wednssday, October 21, 2009, 09:37:32
. . .. 80010520 Monday, June 14, 2010, 034145 2

while saving It; . &

* Print Info button,
which prints out the soft-
ware information.

Save ToFile. [ Zip Infa ] [ Frint Infa I

Click the OK button to close the Installed Compo-

nents window.

Click the OK button to close the About Aqualog

window.

Write down the software’s version numbers,
along with the purchase dates, model numbers,
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system configuration, and serial numbers of the
instrument and its accessories.

14 Determine the SpectrAcq firmware version:

a Open the Experiment Setup window.

D Click the RTC button __""=, | to enter the Real Time Control.

#=1 Aqual og Experiment Setup [ [Absorbance] )

E wperiment [ata Mescrption

File: (7 Load | D ata \dentifier:

| DiflkdqualogSpectraldbsorbance. «ml | DfbgS\edbs
; & save
Diirectony: Comment:
| | & savess .. |Spectral\ecquisitiun[.f-‘«bsu:urbance]

Aqualog Experiment O ptions

Integration Time Blank ¢/ Sample S\etup
Integration (2] () Blank Only
() Sample and Bldnk
(%) Collect Blank
3 Blank fram File
Sample Onl
wavelength Settings o F g
High [rim) Lo [m) Increment [nm) Sample Selaction
Excitation
wavelength | 50 | | 28 | | 1 | Blank: Sample:
Accessones

] Enable Extemal Trigger

EIEE

Help RTC Bun Cancel

The Real Time Control appears:
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AllSCD's DataView | Intensity

‘ | Clear !-I-D Autozcale |

ommon Parameters

citation Monochromator | R

e Integration time |01 s Integration time | 0.1 T
.
Paszition | 500.000
Status
Shutter Mode =
O Detailed ‘ EPE” 0 % =2 >
) Mormal I . Cluotzed Help Transfer Save Cancel

\ Critical
2 [ Continuous

\

C Click the Detectors icon.
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E Real Time Control [ C:\Documents and SettingsWill Users\DocumentsiJobin YvoniDatak-DfltAqualogSpectralibsorbance.amnl ] |Z|@@

AllSCD's DataView | Intensity

Channel 1

| ' |
10.000

nm@-@EH

R
High Voltage Wy
Time Units
Integration Time | 0.1
Gain Gain 3 b
Statuz

Shutter Mode =
O Detailed ‘ EPE” & B >
\ ,'N?r.mal I . Cluotzed Help Transfer Save Cancel
* NCriticeal .
[ Continuous

A}
d Click the Advanced button.
The Single Channel Advanced Parameters window appears.

e Wite down the

Device Id field.

. Hardware Info Hardware Settings
f Click the OK \Deviceld Gain [%64 v
button to close the AaualogVER D052
Wl ndOW \ Description Units Display
' ingle-Channel D etector Data  |Microdmps -
If the problem per- Display Parametat | Intensiy v

sists or is unlisted,
Ca” the SerV|Ce [ Cantroller Based Experiments
Department at

(877) 546-7422.

Ok ] [ Cancel
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8: Modeling with Solo

Introduction

The Aqualog® generates excitation-emission matrices that are fully corrected and treat-
ed, for immediate analysis using the multivariate toolbox from our partner, Eigenvec-
tor, Inc.’s Solo software package. This chapter explains the operations associated with
three major tools for evaluating the identities and quantities of components of your
mixture:

o Parallel-Factor Analysis (PARAFAC)

e Principal-Components Analysis (PCA)

e Classical Least-Squares Analysis (CLS)

Each of these tools is described, starting from importing a file, through pre-processing
data, fitting and evaluating the model, and generation of a report.

In addition, if you want to compare the internal consistency of a dataset, use the Split
Half Analysis function.

You can use the Solo software package for evaluating the data with conventional col-
lection and export schemes from the Aqualog® software, and also the Sample Queue
tool.

For detailed explanations of theory and operation of the Solo package, please see the
website www.eigenvector.com/software/solo.htm .
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Using PARAFAC

&Note: Though theoretically you can attempt to deconstruct a mixture
with many, many components using PARAFAC, HORIBA recom-
mends only a practical maximum of six components.

1 Start the PARAFAC modeling meth- e
od.

a On the host computer’s desktop, click the Solo icon:
The software may take a while to load. Be patient until
the Solo+MIA Workspace Browser window appears:

‘ b

Solo+MIAT

-
B Solo+MIA Workspace Browser

File Edit View Analyze Help FigBrowser
D& =

Current Folder : | C:\Users\Agilmaore\ Desktop\testQ3112013 -~ @ ®
Analysis Tools

: Workspace

Top\_cs (double click to open) C_urrent Workspace Variables
-4 FAVORITES e Name Value

- ke DataSet Editor

-k Getting Started

-k PCA - Principal Compenent Analysis
= DECOMPOSITION

- b Batch Maturity

- b MCR - Multivariate Curve Resolution
ke MPCA - Multiway PCA

\
-\t PCA - Principal Component Analysis
- N\ SMMA - Purity

- RAGRESSION

H-2 CLNSTERING
03 CLARSIFICATION
=+ TRAMSFORM

Bytes

7] IMAGE PROCESSING
7 HELP
oI EIGENGUIDE ONLINE VIDEOS

Model Cache \
L| Cache: "general” DATE View (* = Mot Available)

R ———
-
(A
o
=
I
N

E Cache Settings and View
{2 Demo Data

- 11-Mar-2013

[ 21-Feb-2013

G- 20-Feb-2013
[#-17-Feb-2013

A EIGENVECTOR RE§EARCH INCORPORATED |

b In the Analysis Tools area, click DECOMPOSITION to open the
subheadings.

C Click PARAFAC - Parallel Factor Analysis to begin the analysis-
The Analysis — PARAFAC (No Model) window appears.

72 Choose the dataset to analyze.
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|Frﬁe Edit Preprocess Analysis Tools Help FigBrowser ‘

EEAE L T LT L]

_] Analysis Flowchart
| ] 1. Load calibration data
Calibration Tresi el S o 2. Choose Prepracessing Cache: "general” DATE View (* = Not Available)
Vi(Click to\import calibration X-block data B T |/|=B cacheSettings and View
3. Choose Components £ Demo Data
Humber Compynents: _—
\ Percent ariance Captured by PARFAC Model b Bl EE:;;E
ax’ Fit Unigue Fit Fit Review Model 20-Feb-2013
1% Model) G X) % Model) #-17-Feb-2013
1 A N B N Tl L 5. Review Results
2 \ calc model
3 \ calc model Compare Models
: . \\ - - - z::i:z:j 6. Change Components
5 -\ - - - cale model 7. Rebuild Model
7 -\ - - - calc model
8 - \ - - - cale model Use Model
9 . \ B - - calc model
10 - - - - calemodel | = 8. Load Test Data
1 . B - - calc model
12 - \ - - - calc medel 9. Apply Model
13 \ calc model
14 \ calc madel
15 - \ - - - calc model
16 . \ - B - calc model
17 - \ - - - calc model
18 \ calc model
19 \ calc model
0 \ | Al S
Analysis Help Pane: Neither data nor a mofel is currently loaded. Data can be loaded or -
imported andior a model can be Ioaded usi\g the File menu

a Click the blue-gray X button to
open the desired dataset.
The Import window opens. S .
‘Grams Thermo Galactic File (SPC, DHB)

b Choose the Horiba JY Aqualog Horbe 1Y Agualog Fie (DAT)

Import from file type:

File (DAT) file type, then click the Ommic SPA il (5PA)
O K bUttOI”I . Stellarnet ABS File (ABS)
Cameca lon-Tef BIF/BIFS Image (BIF BIFS)
C The Select File to Open window T e agm o (e
appears. CroT e e s 127
d  Browse for and select all the files (o stocars (5, THT. OF, 5P, )
you wish to analyze, then click the odgr..

Open button.
Here we choose all four files. The

S J |

first three =)

are the ) .

individual - o emetE

CompO' o= Mame Date modified Type
|| 9-Cyanoanthracene.dat 1/9/201210:32 AM DAT File

nents, and _ =] Anthracene.dat 1/9/201210:31 AM  DATFile

the fourth =) POPOP.dat 1/9/201210:34 AM  DAT File

is 2 Mix- : ] Test Mix.dat 1/9/201210:35 AM  DAT File

ture of

the three.
All four
have been
fully cor-
rected.

< |

File: name: ITest M. dat

Files of type: | Aqualog Files (*.DAT)
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/The light-blue X button turns dark blue, and the 1. Load Calibration
data label is grayed-out, indicating that the data are loaded into the

software.
- Angysis - PARAFAC (No Model) - Multiple Fluoromax Files 5E
File Edit Preprocess Analysis Tools Help FigBrowser N
BEAET T T T T 1] \

X P I x Analysis Flowchart
l 1. Load calibration data
Calibration 4 Test / Validation
! 2. Choose Preprocessing Cache: "general" DATE View (* = Not Available)
Ealihraluu X-Block (double-click to edit) PN 8 Cache Settings and View
Namd: Multiple F1 Fil
0 sidi s b wzan 3. Choose Componznts £ Demo Data
Included: 4 x 125 x 121 &
Samp Lbl 4. Build Model
Var Lbl 18 K
I N — Review Madel
% X) (% Model) 52X (% Model)
1 - - N - Pl ~ 5. Review Results
2 \ - - cale model ||
3 \ N R cale model Compare Models
4 \ calc model
6
5 \ cale model 6. Change Components
b \ - - calc model 7. Rebuild Model
7 \ - - calc model
8 \ calc model Use Madal
£l \ cale model
10 - - A\ - cale model | = 8. Load Test Data
11 - - -\ - calc model
12 - - -\ - calc model 9 Apply Model
13 \ calc model
14 \ calc model
15 - - -\ - calc model
16 - - - \ - calc model
17 - - - - cale model
18 - - - - calc model
19 - - - \ - calc model
0 \ 1 ol &
Data has been logded but no model exists. Set the preprocessing and other oNions (from the P
Preprocess and Tpols menus) and calibrate a model (click on "Model” icon in th status pane).
Data can be viewfd and edited by clicking on the "X" and/or ™v™ icons.

e You can double-click on the dark-blue X button to see the details about
the dataset.

3 Edit your data, if desired.

The following algorithm edits masked areas, with an additional Raman mask,
and 1% and 2"-order Rayleigh lines. This procedure is also useful for treating
data from experiments where the solvent has not been matched for refractive in-

dex.

a Click Preprocess in "B Analysis - PARAFAC (No Model) - Multiple Huurmm
the tOOIbar' File Edit !Prepmc Analysis Tools Help FigBrowser
A drop-down menu black T Inone
appears' ¥-block [ Mean Center

b Click X-block. Clatter || Autoscat

—» Custom...

Load Preprocessin

A sub-menu appears.

E Preprocessing 4 Set Current As Default

C Choose Custom....

Plot Preprocessed Data »

Save Preprocessed Data »
T

The Preprocessing X-block window appears:
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d In the r Preprocessing X-block =g ﬂh1
Available Available Methods &l ||| selected M| Favoric | [ Load | [ Save
Methods Fling - -
list, choose F o
EEM - Mormalization - A
Filtering, MSC (mean) 1
then click the - Scaling and Centering —

Add --> Multiway Center
button, ey Seaie
Hide: t Add — <— Remove up down| | Settings

Remove scatter from fluorescence EEM data
Help
Show | oK | | Cancel |
xX: ¥ Show Excluded

The EEM Filter Settings window appears:
r EEM Filter Settings =HE0R X

HalfWidth
¥| First Order Rayleigh Filter 10 {nrm)
¥| Second Order Rayleigh Filter 20 {nrm)
¥| Raman Filter 10 {hm)

Raman Shift:| 3382 | (1/cm)

Lov@Zero: Assign zero to sub-Rayleigh wavelengths

| 0K | [cancel| | Help | B00 200

e Choose to activate:
e First Order Rayleigh Filter
e Second Order Rayleigh Filter
e Raman Filter
For each filter, enter the desired Half-Width, or leave the default.
For the Raman Filter, use the default Raman Shift of 3382 cm ™ or en-
ter a different shift.
As each filter is activated, the corresponding data disappear from the
plot on the right.
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f Click the OK button when all desired filters are set properly.

@Note: Activating these masking filters applies to the en-
tire dataset you have chosen, not just the plot visible in
the window.

The EEM Filter Settings window closes. All filters that you have activat-
ed now appear in the Selected Methods list on the right of the Prepro-
cessing X-block window:

H Preprocessing X-block

Available Methods i | | Selected Methods
— Filtering — EEM Filtering (R1 +/-10 nm, R2 +/-20 nm, Raman 3382 1/cm +/-10 nm -
EEM Filtering end

--- Normalization —
|||MSC (mean) i

—- Scaling and Centering —
Multiway Center
Multiway Scale

Hide up |(down Settings...
Remove scatter from fluorescence EEM data
Help
’ Show ] /b oK ] ’ Cancel ]
X ¥:

Show Excluded

Click the OK button to run the filters:
The Preprocessing X-block window closes.

4 Choose the number of components.

— We use 3 in this model, entered into the Number Components field. ‘
B i Nasarac 1o Wiy P o R ===

file Edit Prececcss Analysis Tools Help FigSrowsor »
(= || s
B |l BN &9 %) @il
Mﬂ}! Cache i " gencrl” DATE View (* = Mot Avalzble) x]
= l Analysis Hinwchar B Cache Sextings en View
] * Load calibrat on data | [9{--‘ Bema Dty
' - 1L-Mar-2003
alibrati lpst f Valid=tion 3. Chuose g usassing 8- 21-Fen-2013
T X H- 20-Fen-2013
(L B\ VEETT] = = 3
2. Choose Tomporants (B 17-Fea-2013
Himvher Campanents: |
1CHEC PAnEns SR by 1'hhk AC ol Sbidhioce |
1it 1it Unigue it 1it Fusiene b udl
56 X % Model) i) (% Model =
1 5645 5732 \ W 5721 calemoddl |« 5. Review Rosults
7 A7 A AT g cale rl4 F _
A 123 Lestl 1243 1250 currznt COmpaaaiodes
q cale modzl

5  Click the green Model button.
A progress bar ap- ) A-EIEIQ

p.ears as PARAFAC Fitting PARAFAC. Please wait.._ (Close this figure to cancel analysis)
fits the data. Be pa- N |
tient.

When the fitting is finished, the Model button turns dark green, and the fit ap-
pears in the table on the lower left:
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|FMe Edit Preprocess Analysis Tecols Help FigBrowser

5y Mk & %) ol

i Cache "general" DATE View [* = Not Available)
X P o AnalyziElawehart B Coche Settings and View
Madel l 1. Load calibration data T 5 Demo Dats
11-Mar-2013
; Caliljration 4 Test / Validation 2 Choose Preprocessing 21-Feb-2013
View: 550 Table 20-Feb-2013
Humber Companents: |
;ercem Wariance Captured by PARFAC Model 4. Build Model
Fit /H[ Unique Fit Fit Review Model
(% X) (% Model) (%X (% Model)
1 56.45 | GEE 56.44 57.21 calc model | » 5. Review Results
2 2087 | L] 2987 30.28 calc model ||
3 1233 1250 1233 1250 current Compareliicels
: / F ol IErere—
© / calc model 7. Rebuild Model
7 I calc model
8 I cale model Use Modal
9 i calc model
10 -/ cale model | = 8. Load Test Data
1 -] - - - calc model
12 -/ - - - calc model 9 Apply Model
13 -/ - - - calc model
14 I calc model
15 | calc model
16 I cale model
17 | calc model
18 i calc model
19 I calc model
0 I 1 el
A model has beefl calibrated from the data. Review the model using the toolbar button(s), save -
the model (File mfenu}, or load test (validation} data (File menu). The number of compenents, E
ureprncessmg r.mnns and other settlngs can also be modified to adjust the model. The data s

6  Evaluate the data.

d  You can view details by clicking the View Model Details button {I}

in the toolbar.
The Flgure 1 PARAFAC window appears with thumbnails of each graph

]

Edit FigBrowser
NEEdS|RRODE|0E
Parameters Residuals Data Auxiliary
Loadings M1 Res. Sum Sg. M1 tladel &1 Core Consistency 100

I |

Scatter M1 Res histogram

Influerce k1 Residual Mormal Probability

-
-

-0

“ariation per compaonent Residuals
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Modeling with Solo

Probably the best set of parameters to view is Loadings M1 in the Parameters
column, which corresponds to concentrations of each component.

>

Left-click on the Loadings M1 thumbnail in the upper left to view
successive thumbnails (M2, then M3, then M1 again) of the parameter.

Figure 1: PARAFAC(3) of Multiple Fluoromax/ﬂes - 99.925%

Figure 1: PARAFAC(3) of Multiple Fluoromax Files - 99.925%

Edit FigBrowser
DEde R 9®E|0

Parameters

Loadings M1
\4

Scatter M1 F1,2

N

Concentration

C

Edit FigBrowser

dEgde | R 99¢E |0

Parameters

Loadings M3

Scatter M1 1.2

Figure 1: PARAFAC(3) of Multiple Fluoromax Files - 99.925%
Edit FigBrowser
DEde RS9 E|O0E
Parameters
Loadings M2
N
W
Scatter k1 1,2
Emission

of the graph in a separate window.
When you right-click, a This plot in separate window message ap-

f r
Excitation

Right-click on the Loadings M1 thumbnail to view an enlarged version

pears:
Figure 1: PARAFAC(3) of Multiple Fluoromax Files - 99.925% explained / \\ =HRCY X
Edit FigBrowser k]
_hl_iﬂé +\-_\-{ﬂ?@l¥= Dl:l
Parameters Data Auxiliary
Loadings M1 todel 51 Core Consistency 100
} |
7 |
This plot in separate window |
I
T .
Scatter M1 F1,2 Res histagram
|
|
|
|
]
I
Influence 1 Residual Mormal Probability
-
-
]
-

Click on the message to
open the visible plot in
a separate window:

r Figure 2

File Edt FigSrowszr PlotGLI

DEHS|R&TD

View Labels on/ctf
2o

s iy LY | "
I | D e D N

F|0E

L5

L A

("
=

0 /’

7 \% Cyanoanthracene dat

(]
im

-
o

3
] S
e ",

05 '
1 15
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d Tumihe labelsonand off [ BFewe2

by clicking the View File Edit FigBrowser PlotGUI
Labels on/off button 25, U0 S WS (A XU9DE 0 E
i 3): YR TR I

4.5 T T T

5% View Labels on/off
-Cyanoanthracene dat

4
35
nthracene._dz

3

25

e Review the data and
models themselves by left-clicking the red S# next to the Raw data
thumbnail in the Data column to see successive sampl

BB Migurs & PRANTACY of Wik Tluceomax Tles - 93925% erpeined |
ton baiowie

Ddda W98 8 N8
Farameters Residuals Data Audliory
Lominea 143 K, sum £y M R daa 2 Coro Lossizrency WU
———
] 1
z 4 L 1
] 1y
./ 3 . w" i
i
Balla it e Pus ix ngan
Ifhance M1 Reid.al Nour al Txbaity
Varatie gor comgncat [EEET el
l |
| -~ s
2 e

I e AT o A 5% = -

Edit_FigBrowser

FEF DR EEILE]

ﬂ 8 t
I | \
III!, — =
f Left-click on the thumbnail plot itself to switch between the raw data

and the model.
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[ Evaluate the model.

a Look at the goodness-of-fit value at the top of the window: 7
ﬂ Figure 1: PARAFAC(3) of Multiple Fluoromax Files - 99.925% explained

Edit FigBrowser

NEde RS9 E| 0 E

Parameaterc
b Examine the Residuals column, especially the Res. Sum. Sqg. M1
thumbnail.
Confidence intervals are the green (95%) and red lines (99%):
Figure 1: PARAFAC(3) of Multiple Fluoromax Files - 99.925% explained = e
Edit FigBrowser ~
DEEde | A309E|0E
Parameters Residuals Data Auxiliary
Loadings M3 Res. Sum Sq. M1 54 Cora Consistency 100
i
IL
1
M_ . m |
P
Scatter M1 F1,2 Res histogram 99%
| interval
|
o
95%
Influence a1 Residual Normal Probability .
o interval
Yariation per component ( Residuals 51
|
l -
Lo EE ER mm _
C Examine the Core Consistency thumbnail in the Auxiliary column.

Three components together make up 100% of the mixture, with no un-
explained leftovers, so it is a good fit.

d Examine the Residuals thumbnails in the Residuals column.

These are plots of the data minus the model, which should appear ran-
dom for a good fit.
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Modeling with Solo

To see the individual components in the sample, in the Analysis window
click the Plot 2D Loading Surfaces button 4@,

B 2 g - SRRARAL $eonp - Mulliple I‘-uururM

Suvalysis Flescheanl

| 2. Ghooge Preplecooong | e
e 5 Joa 2. Crzoge Components | 3 17-F=b-2010
| Huanber Compuneniy: y—
Two windows appear simultaneously:
e Plot Controls window
e Loading Surfaces window
Plot Controls l = | = |i:h Bl tood ng Surfaces LadlEll_X
Hle higZrowser Plotisll ]
File Edit View Plot FigBrowser o NERLS | R209e | 08
(| i[5 e 20| 50 (T4 A
LDadir‘Ig Surfaces - [ | 23R %\ e O=-'{; t!.’-“i& ﬁ Rl
— Zomponent #
- 600
¥:Component #1 - _
Component #2 U
Component #3
alll
E 1
= % 400
— — i
- | 30
Pt Surface
20
‘ ‘ Selectk | Tool H
I | N . 260
250 310 350 410 250 51 550 31D
—mmizglon ()

which compoRent you want to view in the Loading Surfaces window,

then click the Select button.

@Note: The plots produced in the Loading Surfaces window
are good for publication purposes.

8  Examine the residuals.

a

In the Analysis window, click the Plot Data Estimate and Residuals

button X |,

B e s - AaRARAC sz - Wlultigle: Huuromes bl

File Edit Prep .l\nn_l','sNT):»; Help FigErowser
) PR

e

Suvalysis Flescheanl

J
Toet / |

2. Ghooge Preplecooong | --'2_

S50 Teuk

I- 200 Fok 2013
0 179-Tab-2000

| Hmnbes Comnpunen e

The Display' Data window appears:
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b

Choose the data you wish to display, then e e

click the OK button.

Reconstructed Data (X_hat)
7| Residuals (E or Q_con)

“ S

The Plot Controls window asks which data sets to display:
' Plot Controls — = i:h1

Choose the set(s) and click the Select button.

File Edit View Plot FigBrowser k]
The plot appears. e
Figure No. 1 -
For ease of viewing, click the Edit All X Emission (nm) -
. OA YiAnthracene. dat fit -
Settings button 28|, \ |
; roci |

Riot | Suface |
N\
\*\ ~N Select | Tool | |

r Figure 1: Data+Data Estimate+Residuals - PARAFAC 3 comp - Multiple Fluév{q... EEIEN)
File Edit FigBrowser PlotGUI k.
g de | R 09E|0E

| 23282 | 5460 | (3 |A & | S, o | ZdBHE

9-Cyanoanthracene. dat, 9-Cyanoanthracene.dat fit, 3-Cyanoanthracene. dat residuals

Emission {hm)

The Options/Preferences window appears:
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r ™
B oroes e L,
User Level E
Option Categories Description -

[ Al J

[ PiotSetings |

[ selections | -

[ Labels ] Option Hame Value Description [click to display above]

[ Classes | Plot Settings =
ColorBy Setti .

[ Ty Serngs ] linestyle Specifies an overriding line style to use in plots. Empty =

[ Image Settings | us i i i i -

[ GUIControls ] || Plottyie contour i e type of plot to use. Default (empty) is -

Enter sijgle value.

findpeakswidth Enables peak finding using the specified width window = | —
vigntimesxisaoto 1 (Yes') « ||Governs the automatic detection of a time-stamp x-axis *

Selectioks

=electioncalar 101 Specifies the color to use for selections. Set using a o

selectionmarker Specifies the marker to use on selected data (empty = u +
default svmbal), S

zelectpersistent 0 [Ny ,' Keeps selection button toggled on after zelection so o

hrushwicith Specifies the width (in number of screen pixels) to use =+
"Pai ction mode. £

imageselection overlay ,,' Style of selection on images. "overlay” uses a &

Labels

menulabelzet 1 Specifies the label set (by integer number) to use for the +
=

Lo v Jl o )L e

*

e Change the plottype to contour, then click the OK button.

The plot changes to a “top view””
B} Figure 1: Data+Data Estimate+Residuals - PARAFAC 3 comp - Multiple Flucrom... E@g
File Edit FigBrowser PlotGUI — o
FEL DR ENE
ﬁ@l"%l"él\%ﬁ]&l #4104 | $2A&| KI°

| AdEdE

=
= T T T T T T T T
2 380 i
@
o
m
=
£ 3001 .
o
=4
m
&
u':_ 250 1
E oo} .
2
g £
£ 150t ]
f=4
= fo——— =
2
< 100+ B
L)
c"’,
=
50 = B
E Pl
3
o
E | | I ke —— e R
= 250 300 350 400 450 500 550 600
§ Emission (nm)
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9  Change the fitting parameters if you wish.

a

_—

In the Analysis window, choose Edit.

B Analysis - PARS

File [Edit]
A

3 comp - Multiple Fluoromax Files
frocess Analysis Tools Help FigBrowser

A drop-down menu appears.

Calibration » QJJ| @.

Validation » [

Options  » Method Optmn; (PARAFAC)

Analysis GUI Options
Model Cache Settings

Analysis Flowchart

1. Load calibration data

Test / Validation

2. Choose Preprocessing

Calibration\X-B] Detalipos
Name 3| Mul Window Docking Settings 3. Choose Components
He Size:\4
Included: \¢ Preferences (Expert) .
Serp Ibls: 4. Build Model
Var Lbls:
— Review Model
%X\ % Model) %X % Nodel) :
1 56.45 \ 57.22 56.44 57XL calc model | = 5. Review Results
2 2027 \ 3028 2087 0.2 calc model
3 1233\ 1250 1233 1250\ o Compare Models
4 -\ - - - calc model
5 n \ " n \ cale model 6. Change Components
b -\ - - -\ calcmodel 7. Rebuild Model
7 - \ - - calc model
F) - - - calc model Use Model
£l - - - \ calc model
10 - - - Xalc model | = 8. Load Test Data
11 - \ - - &lc model
12 N \ - - ca model 9. Apply Model
13 - \ - - cal\model
14 - \ - - - calc Nodel
15 - \ - - - calc mydel
16 - \ - - - calc mo\al
17 - \ - - calc mad\l
18 - \ - - calc model
19 - \ - - calc madel
0 \ | sl S
%
A model has been calibrated from the dala. Review the model using the toolbar button(s), save -

the model (File menu}, or load test (validafpn) data (File menu). The number of components,
preprocessing options, and other settings\ean also be modified to adjust the model The data

b

Choose Options.

A sub-menu appears.

Choose Method Options.
The Options/Preferences window appears:

B Cache Settings and View
) Demo Data
11-Mar-2013

21-Feb-2013

20-Feb-2013

17-Feb-2013

[ Cache : "general’ DATE View (* = Not Avsilable)

init
constraints (Cell 1)
constraints (Cell 2)

constraints (Cell 3)

User Level N
Option Categories Description n
Digplay
Algorithm b
herative Option Hame Value Description [click to display above]
Scale Type D\5D|€l\f ;I
blockdetails |standard .”Gnvarns amount of information returned in model. Comp =~ |
|means that oniv essential parameters are retained S
Algorithm
stoperiteria relativechange |1&DDB | Stopping criteria: Relative change in model required for  + |
|st0D. a2
stoperiteria.abzoltechange |1e_u12 | Stopping criteria: Absolute change in model required for = |
top, S
stoporiteria terations |1DDI}D ||StDpp\ng criteria: Maximum number of iterations allowed + |
-
stoperiteria.secands |3500 | Stopping criteria: Maximum number of time (in seconds) * |
allowed. a2

\Governs how the initial guess for the loadings is umalne -
Usad to employ chstralms on the parameters (opens a *
Size: 1x1 struct
__load | clear l[usedto empioy constraints on the parameters (opens a ~
Size: 1x1 struct 52
__load | clear l[usedto employ constraints on the parameters (opens a ~
Size: 1x1 struct i &2

o . cwea ]|
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Among the important parameters to change is constraints. Here we

want three constraints per loading, and none negative.

d Click Load, and the Constraints area appears. From the Value drop-

-
n Options / Preferences

User Level

down menu, choose honnegativity, then click the OK button.

Option Categories

[ Al

[ Constraints

Description

Option Hame

vage

Description [click/tn display above]

Constraints
type uncenstrajfied z

/

uncuns'ééinad

unimodality
orthogonality
columnorthogenal
equality
exponential
L1

rightprod
columnwise

‘unconstrained” - de uncopstrained fit of A

e Repeat the other two loadings so that all loadings cannot be negative.

8-1
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Perform Split-Half Analysis button

This function may be used if there are more than four samples in a dataset. Perform
Split-Half Analysis splits the dataset into two halves, and compares each half-set to the
other half-set, and each half-set to the whole dataset. This is a check for consistency
within the data.

1 Load into the PARAFAC window a dataset for
analysis.

The dataset must contain more than four data points.

\F.la Edit Preprocess Analysis Tools Help FigBrowser

PSR W] |

IRgrform Split-Half Analysis B [ Cache : “general” DATE View (* = Not Available)

analvs=hlowchor B Cache Settings and View
] 1. Load calibration data 2 Deme Dats

~13-Jun-2012

Apply / Validate 2. Choose Preprocessing ~10-Jun-2013

~06-Jun-2013

Humber Components: 2 04-Jun-2013

Percent Variance Captured by PARAFAC Madel 4. Build Model ~01-Jun-2013

Fit Fit Unique Fit Fit Review Model ;g::;ig

%X (% Model) %X (% Model) N,

1 8075 84.09 8063 3397 N\l madel 5. Review Results 28-May-2013

2 1528 1501 1536 1580 rent 22-May-2013

3 N N _ _ calcNdel Compare Models - 21-May-2013

r cale modl +15-May-2013

5 calc model\_ 6. Change Components - 24-Apr-2013

6 calc model p— 16-Apr-2013

7 . . - - cale model 7. Rebuild Model | -10-Apr-2013

8 - - - - calc model \ Use Model ~22-Mar-2013

9 - - - - cale model ~21-Mar-2013

10 - - - - calc model 14-Mar-2013

1n - - - - cale model 13-Mar-2013

12 - - - - calc model -11-Mar-2012
13 - - - - calc model
14 - - - - cale model
15 - - - - calc model
16 - - - - cale model
17 - - - - calc model
18 - - - - calc model
13 - - - - calc model
20 - - - - calc model

A model has been calibrated from the data. Review the model using the toolbar button(s), save

the mode! (File menu), or load test (validation) data (File menu). The number of components,

preprocessing options, and other settings can also be modified to adjust the model. The data
ap be viewed 8 dited from the Fdit men

7 Inthe PARAFAC window, click the Perform
Split-Half Analysis button 1.

The software performs a split-half anal- | & [=]E] = )
ySiS' TWO progress bars appear: The Performing Split Half Analysis (Close to Cancel)

Performing Split Half Analysis progress I |
bar, and the Fitting PARAFAC progress
bar.

1+ (] »

-

.. S i

Fitting PARAFAC. Please wait... (Close this figure to cancel analysis)

When the analysis is complete, a series of graphs appear on the Split Half Anal-
ysis Results window:
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ral ™y
B Figure 1: Split Half Analysis R.s_ [E=EG ™

File Edit FigBrowser o

Similarity measure of splits and overall model?!’l.!’l%
T T T T T / T
I Cvveral/model
- . Set | ]
— SE 2

0.2

0.1

20 40 60 80 100 120
Mode 2

I Cvverall model
04 e St
— Setz

20 40 60 80 100 120
( Overall | Set 1 ] Set 2 |

The similarity measure is the check on how well each dataset matches to the
other. Here, the similarity is 99.9%, which is excellent.

8-17




Aqualog Operation Manual rev. E (3 Oct 2013) Modeling with Solo

Using Principal-Component Analysis

This can help corroborate a fit you have done with PARAFAC, either before or com-
plementary to the PARAFAC modeling.

( ™
ey —— M P
File Edit View Analyze Help FigBrowser k]

L#=a
Current Folder | C:\Users\Agilmore\DesktoptAqualog-Sales_121312\Aqualeg Manual and Videos\Calibration Set - B ®
Analysis Tools : Workspace
Top\_cs (double click to open) Current Workspace Variables
-4 FAVORITES i Name WValue Bytes
- L DataSet Editor
L& Getting Started

- ki PCA - Principal Component Analysis

2 DECOMPOSITION

- b Batch Maturity

~ ke MICR - Multivariate Curve Resolution
Lo MPCA - Multiway PCA

- b PARAFAC - Parallel Factor Analysis

S Y CA - Principal Component Analysis

- b SMMA - Purity

- REGRESSION

i1 CLUSTERING

185 CLASSIFICATION

H-Z TRANSFORM

-G OTHER

H-X¢ ToOLS

J--D IMAGE PROCESSING

H- P HELP

H-fH EIGENGUIDE OMLINE VIDEQS

Model Cache

Cache: "general” DATE View (* = Not Available)
E Cache Settings and View

@ Demo Data

F-11-Mar-2013

- 21-Feb-2013

G- 20-Feb-2013

[1-17-Feb-2013

[Er eI W == 2 re B W == W

A EIGENVECTOR RESEARCH INCORPbRATED |

1 In the Solo+MIA Workspace Browser window, open
the DECOMPOSITION header, and click PCA —
Principal Component Analysis.

The Analysis — PCA (No Model) window appears:

8-18
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file Ecit Precrecess Analysis Teols Hoo FigBrowser -

| i D R

I Analysic Fl I P Coche: "general’ DAIE View (* = Mot Avaloble) [E9]
: Nalysis roowchian, 118 Coene Sestings one View
: ) =
C I 1. _ozd calibratizn daza ol Sl Deemofhaky
| EIJ--_J. Idar 2013
Calibration Test / Validation 2 Chovss Prepocessing #1-21 Fek 2012
e LU |abiz —————— || ®-20 Feb 2013
: S5 |3kl 2. Chuuse Thuss-Va'ivalion 17 Fek 2013
Himiilms PCE: i S —
Aurg Liclect 8 TR
Perzent Variamce Coplures ay PCA todsl ©* - sLggzsled) A. Buid Mocel
Fispennuahioes. W Werian: T ariane e Swiow Mzdcl
of Cavl¥) ThisPC Cumulative
| 5. Ghoos: Componznis
6. Revicw Scores
7. Revizw Loacings
= Kinide
0. Load Test Jzsta
< Apply Tdad=1 |
nalysis el Fanz, Heidizr b o s 1ooe i cura y bedey, Saa can e Laded u 5
rporied ahcior @ model 2en be kaded using th2 Fliz2 menu.
2 Convert the 3-D arrays that .DAT files use into
2-D arrays.
L 13 : 29
This is often termed “unfolding”. Bipor ol e

a Click the light-blue X button to import || et som e tyee

the data file (S) . Gra_n;s Thermo Galctic Fiie (SPC, DHB)
The Import window appears. lod Fie OAT)

JCAMP (DX, JDX)

b Choose the Horiba JY Aqualog File Sielrnat ABS i (A55)

(DAT) type, and click the OK button. Cameea lon-Tof BIF/BIFS Image (BIF BIFE)

Physical Electronics RAW Image (RAW)

The Select File to Open window ap- Lispx Rav, Formatted Inage (RAV)
OPOTEK ENVI Image Format (HOR)
pears. OPOTEK multilayer TIFF files (TIFF)

Image (Workspace/MAT file)
Image standard (JPG, TIFF, GIF, BMF, PNG)

C Choose the desired files, then click the
Open button.

Here we choose the three individual J |
components, plus the mixture.

Luuk i1, | J Call:lEr.lorS‘ d « [T ot BE-

HMarn= Drale mucilies Type

[E3 L 3-Cyanoanthracene dat 1/9/2012 10:32 AM DAT Tile
EW =] Anzhraceredat 17972012 10:31 AM AT File
|2 =] PDPOR.dat 1/9/2012 10:32 &M DAT File
|[¥ =] Test Mida: 1792012 10:35 AM  DAT File

CompLter

“

Netverk

1| m | t

Tile mame: |"Test Mic.dat" "$Cyanzanthracene.d=" "Arth = | Open

Files: of tyre- |Aqumog Hles (ALY =l Cancel
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The data load into Solo, and the light-blue X
button turns dark blue.

d In the Analysis window, right-click the dark-
blue X button.
A menu opens.

e Choose Edit Data.

The Multiple Fluoromax Files — DataSet Editor
window appears:

r ™y
u Multiple Fluoromax Files - DataSet Edilx)r_ El@lg

File Edit Transform View FigBrowser
ElCTES

Illfnl Data Plutl Mode 1 Labels | Mode 2 Labels | Mode 3 Labels |

Modeling with Solo

B dnalys Tred MnMacsl) Bl Faores Ei_lr$1

Emission (nm) > = 1:212.764 2: 215919 3: 219077 4 222337

1: 9-Cyancanthra...| |0 0 0 0 =
2: Anthracene.dat |0 0 0 0
3: POPOP.dat 0 0 0 0
4: Test Mix.dat |/68.1735 -174.1882 30.3083 833163

“Labeisett v |4 |

f Click Transform.

rn Multiple Fluoromax Files - DataSet Ed'rhor]
A menu appears.

File Edi®|Transform| View FigBrowser

g  Choose Reshape.—————~__ | 2| @] sort By Selected (Ascend)
The Reshape Data window opens: —“Twdafo|pay o & Selected (Descend)
- —_ o Transpose
H Reshape Data _L%Elﬂlﬂ Emission ~

Reshape

1:8-Cyan Permute modes

14 125 121 LamivE Fold inta 3-way

Enter new array size (separate with spaces or commasj.

: 3: POP Convert to/from Image
Cancel - . .
| SETEE Calibration Transfer (Apply)
* Label 3¢

U"nomiasan ross | erms
Poly Is and Cross T

We want to reshape this particular e e

data file so that it becomes 4 matri-
ces x 125 excitations x 121 emis-
sions.

Reduce NN Samples
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Modeling with Solo

h Enter an asterisk between the 125 and 121, as shown below:

[

Enter ngw array size (separate with spaces or commas).
{4 125*121

i Click the OK button.
The Warning: Replacing Mlssmg Data wmdow appears.

Mizzing D'ata Found - Replacing with "'best guess"
Resultz may be affected by this action.

=

] Click the OK button.

The data are reshaped and appear in the Analysis window:

B Anialyin - PCA 1 PO - Mulip e Flucncn s Fiks

file Ecit Precrecess Analysis Teols Hoo FigBrowser

0 & |20 2|

] EJL cnc: “general” DATE View (F = Mot Avalzblc)
Ll B tecnetemings ane View

1. _ozd valibr ation dag | 8- Demz Uata
EJ L1 Mar 2013

2 Choosa Preprocessing '3,3"31- Fek 2013
! 120 Feke 2013

2. Chooze Cross Vaication - 17 Fek 2013

1 Buid Mozel |

Analysis Flowchart

4 Test / Validation

¢ PG brodsl 1 - sLgg=aled)

Perzer oiia-ce Copfure: X

G Waniam e %v.-;--i ——" - D owiew b zdc]
This PC Cumulati HMISLE | M5LCY |
1 . 60,88 1./735e+03 6/0182+05 currant | 5. Chooss Componznis
: 11Je- 10 7 5820 \  &152e52) 3300e=s0f
E Q e-r03 18 99,94 ’ B Heaew Becres |
3 49te—:tl|' [ L0 \ :
{ Reu=wl aanings

1=k Knde

0. Lead Test Jzta
= Apply ad=1 |

1 \
v fras been calbrabed o Lie dala. Review he nodel using iz eolber il (s), seve 5
i L 07 3 g (Fiz meL). = ] E
ezing aptione, ard owhar eattnge can ako be modifiac b3 aclet tha model Tha dete =

f gwad and adted tom e £t e Z

The model executes.

Evaluate the model.
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The Plot Controls window opens.

b

Choose Cumulative Variance Capture,

and click the Plot button.

The plot opens.

Modeling with Solo

¥:Eigenvalues

In({eigenvalues)
log(eigenvalues)

Finarmvalua Batin

1| n

r ™
B Plot Controls E@Iﬂ
File Edit View Plot FigBrowser| k]

Fig 1- Model Statistics - PCA =

X Principal Component Number -

\Variance Captured (%
Cumulative Variance Capture

L »

Z:none

Calor By... |

-
Plot |

Plot Type... |

Select

| Tool |

-
u Figure 1: Model Statistics - PCA 1 PCs - Multiple Flugremax File)

File Edit FigBr

U de

100

owser PlotGUI

RRO9E 0

| 2l B G 3%

Eigenvalues and Cross-validation Results for Multiple Fluoromax Files

? | AABHE

-:l-lﬁlﬂ1I
-

95

90

85

a0

75

Cumulative Wariance Captured (%)

70

65

60
1

1.5 2

|
25

3 35

Principal Component Mumber

In this plot, note that component 1 constitutes 60% of the mixture, com-
ponents 1 + 2 are 88%, and components 1 + 2 + 3 = 100% of the mix-
ture, with no unexplained variance. Thus this is a good fit.
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Using classical least-squares fitting

This can be useful for calibrating EEMs using pure standards as components from a li-
brary.

1  Import the standards.

a In the Solo+MIA Workspace Browser window, in the Analysis Tools
area, open the REGRESSION header, and click the CLS — Classical
\ Least Squares sub-header.

g =
* Solo+MIA Workspace Browser 5\L
Fi¥ Edit View Analyze Help FigBrowser k]
L@ =a /
Cl‘\rem Folder C:\Users\AgiImore\Desktop\Aquang-SaI}él.?_HlZ\Aqualog Manual and Videos\Calibration Set ==

An a\ysis Tools
Topiks (double click to open)
-5 FAVORITES
~\b+ DataSet Editor
Getting Started

-\ PCA - Principal Component Anglfsis
B BYCOMPOSITION
4" REGRESSION
-k LWR - Locally Weighted Regression
-k MLR - Multiple Linear Regression
- b MLR DOE - Designed Experiment MLR
- ke NPLS - Multiway Partial Least Squares
-k PCR - Principal Compenent Regression
~ b PLS - Partial Least Squares
- b SYM - Support Vector Machine

: Workspace

Current Workspace Variables
E Name Value Bytes

-2 CLUSTERING
(-4 CLASSIFICATION
[1-Z+ TRANSFORM
-5 OTHER Model Cache
g é ITN?féé' PROCESSING Cache : "general” DATE View (* = Not Available)
E]", HELP ---E Cache Settings and View
- (-3 Demo Data
G1-fE EIGENGUIDE ONLINE VIDEQS i

B-11-Mar-2013
B 21-Feb-2013
20-Feb-2013
Fl-17-Feb-2013

A EIGENVECTOR RESEARCH INCORPORATED |

The Analysis — CLS (No Model) window appears:
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File Ecit PMrecrocess Analysiz Teols Hodo FigBrowser

| i

L Bl i - 15 (b e | |

Modeling with Solo

Analysis Flowchart

|. _oad Jaferance Spzctra
2 Lvad Conc. Dela fup.) |
3. Lead Misture Spectra

Test / Validation

s Cact.red by CL3 Wosel

Chooga Model Sattings

Rl Fi
i &

Fil 4. Choosz Proprocessing
Cumulative (330 r—————

£ Chooze Cross Valication
Euid & Spp ¥ ¥ode
6. Euild'appy Mode

§ eneu | edicnns

rporied a1dior @ model Sen be oaded uging tha Fliz menu.

| Bnalysis Hels Fanz, Heidizr dals nvn = vode is curo Uy oed=d, Caa can be aded o

N
-\

b

N\
Click the light-blue X button.
The Import window appears.

Choose Horiba JY Aqualog
File (DAT), and click the OK
button.

The Select File to Open window
appears:

L Coches "general’ DAIE View (* = Mot Avalcbld [E9]
118 Coene Sestings one View
Iﬂb UDemez Lot
-1 Mar 2003
#-21 Fek 2013
#-20 Fek 2013
17 Fek 2013

Import fram file type:

¥ " T
‘Grams Thermo Galactic File (SPC, DHB)
Horiba v Raman File (NGS, NGC

i File (DAT)

JCAMP (DX, JDX)
Omnic SPA File (SPA)
Stellarnet ABS File (4BS)

Cameca lon-Tof BIF/BIFS Image (BIF BIFS)
Physical Electronics RAW Image (RAW)
Lispix Raw Formatted Image (RAW)
OPOTEK EMV1Image Format (HDR)
OPOTEK multi-layer TIFF files (TIFF)

Image (Workspace/MAT file)

Image standard (JPG, TIFF, GIF, BMP, PNG)

Other...

- = ®ekEr

Date modified Type

Browse

for and Look in: I | Calibration Set

choose the s -
three pure |[¥] = |9-Cyanoanthracene.dat

1/9/201210:32 AM  DAT File

Anthracene.dat

1/9/201210:31 AM  DAT File

|POPOP.dat

1/9/201210:34 AM  DAT File

7] Test Mix.dat

1/9/201210:35 AM  DAT File

[ | ¢

File name:

I"B—Cyanoanﬂ'lmcene.dat" "Anthracens.dat” "F'[_'J

Files of type:

8-24
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components as standards, and click the Open button.
/ The light-blue X button turns dark blue to show that the data are import-

ed.
B Analysis -ICLS (No Model) - Multiple Fluoromax Files [E=EE R

|FMe Edit Pleprocas Analysis Tools Help FigBrowser L

(2 | 2] e 0
X

P Cache: "general" DATE View * = Not Available)
nalysis Flowchart B Cache Settings and View

] 1. Load Reference Spectra 5 Demo Data
11-Mar-2013

Edit Data Test / Validation 2. Load Conc. Data (opt.) 21-Feb-2013
Plot Data S 20-Feb-2013
Clear Data 3. Load Mixture Spectra 17-Feb-2013

Save Data

Va} Lbl Transform \

Create ¥ From X Columns N\ - 4. Choose Preprocessing
| ) ) ) }amu\ative (%)
1 Split into Calibration / Validation AN [ =— C—]mss_Va“ T—

Augment with Validation
Build & Apply Model
Load X and ¥

Clear Xand Y 6. Build/Apply Model

7. Review Predictions

Load Data

Import Data

Choose Model Settings

|

Data has bfen loaded but no model exists. Set the preprocessing and other options (from the a
Preprocesq and Tools menus) and calibrate a model (click on "Model” icon in the status pane). \
Data can bg viewed and edited by clicking on the "X" and/or ™v™ icons.

e Right-click the dark-blue X button.
A menu appears.

f Choose Edit Data.
The DataSet Editor window opens:

g Inthe T N S

too I bar File EdiHTIansfom:] View FigBrowser N
)
ChOOSG '@rg Sort By Selected (Ascend)
Sort By Selected (Descend)
Transform [T [
' Transpose
Emission 919 3. 219.077 4 222237
Reshape
h A menu -
1:9-Cyan / Permute modes o o
appears : Fold into 3-way
H 3: POP( Cenvert to/from Image
| Choose * Label 5S¢

Calibration Transfer (Apply)
ReShape. Polynomials and Cross Terms

Coadd Data Reduction

Reduce NN Samples

The Reshape Data window appears:
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J As in previous
procedures in this
chapter, unfold the
data by entering an
asterisk as shown,

Modeling with Solo

Enter new array size (separate with spaces or commas}:
'3 1254121

e

then click the OK
button.

The No Y-block warning window appears.

Click the Yes
button to
continue, or you
may enter the
concentration
data manually by

- bl =

Mo p-block is currently loaded. CLS will use the =-block as a zet of pure
omponent spectra. Continue?

]‘ Yes i [Yes,a.lways] [ Cancel ]

clicking the 2. Load Conc. Data (opt.) button.

B Andysis - €15 3 1vamgs - il Py il

| | B B ss) %

| The data are loaded.
ezl
file Ecit Precrecess Analysis Teols Ao FigBrowser -
. AV Cecne: “gencral’ DATE View (7 = Mot Avalcblc) [E9]
Anplysistlowclian %J B toenebesingsone View

Calibration Test / Validation

-1 Mar 2013

2. Load Cone. Data fops.) #1-21 Fek 2012

. 20 Fek 2013
| 3. Lead Misture Spectra 8- 17 Fek 2013

= 8] o
1. _uafl Jafere ce Epacla ol Sl Deemofhaky

Chooga Model Sattings

4. Chooss Mreprocessing
£. Chooze Gross-Vaication

Euid & Spp ¥ ¥ode

6. Euild'appy Mode |

v e has Leen calbraled Tom Lie dala, Review he nodel using Uiz ol sl (s), = 5
2 model (Fle menu), o- ed tee: (valdabon} data (Fiz el ). The number af compotsnts, i
Jreproceezing JptoTe, ard o:Mar eSNGE can akEo be modifisc L3 acjiEttha Model Tha dete —
20 b3 vigwad and 3oted temire b3t 8 =

7. Review Prediczo-s

The fit appears in the Analysis window.

Load the validation data.

2

a

b

OK button.

The Select File to Open window

appears:

Click the pale purple X button.
The Import window appears again.

As before, choose Horiba JY
Aqualog File (DAT), and click the

_—

Import from file type:

) o T
(Grams Thermo Galactic File (SPC, DHB)

ICAMP (DX, JDX)
Omnic SPA File (SPA)
Stellarmet ABS File (ABS)

Cameca len-Tef BIF/BIFS Image (BIF, BIFS)
Physical Electronics RAW Image (RAW)
Lizpix Raw Formatted Image (RAW)
OPOTEK ENVIImage Format (HOR)
OPOTEK mutti-layer TIFF filez (TIFF)

Image (Workspace/MAT file)

Image =tandard (JPG, TIFF, GIF, BMP, PNG)

\&ﬁer.._
A\

[ X

J |

0K
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Rec

Modeling with Solo

:

Look in: | |, Calibration Set

| = @& e B

= 11
<M
iy

& [C] Name . Date medified Type
;*ﬁ |i7| 9-Cyanoanthracene.dat 1/9/2012 10:32 AM DAT File
aces
/= | Anthracene.dat 1/9/2012 10:31 AM DAT File
| || POPOP.dat 1/9/201210:34 AM  DAT File
Desktop | i= | Test Mix.dat 1/9/201210:35 AM  DAT File
Libraries
A
el
Compuier
Netwg
< | T | P
File name: ITest Mo dat _'J Open
Files of type: [Aqualag Fies (*.DAT) | ancel

the Open button.

Reshape the data as in Step 1, sub-steps f to I.
The data are loaded as before.

Here we choose the mixture file to use for validation purposes, and click

3 Compare the model to the sample.

BB Snialysin - €15 3 0 amg: - Malliphe Flucrones Fil

File Ecit PMrecrocess Analysiz Teols Hoo FigBrowser

B | )| B B avze) 2|

In the Analysis window, click the Prediction button:

A

“arcont varianze Cadtored by OLS Wozel

= - Calibration = Test / Validation

Aalysis Flowchart
1. _vad Jafere ce Epecla |
2 Load Conc. Data [opi.)

Chooga Model Sattings

Fit Fil
180

4. Choosz Mreprocessing

£. Chooze Cross-Vaication

1 5635 35,39 5635
3175 31.75 8515 .
E m_;“ o Euid & ~pp v ¥ode

6. Euild'appy Mode |
7. Review Prediczo-s

1w has been calbraled T L dals, Revies e nodel using Uiz walber sollo(s), seve
= model (Fle menu), o° 2d tes: (valdaton) data (Fl2 meaw). The number a7 zompoents,
areprocEesing Jptiens, ard oihsr edttnge can akeo be modifiad t3 3cjuet tha model Tha dete

1 |

L Cocnes "general’ DATE View (7 = Mot Avaloble)
118 Coene Sestings one View
Iﬂb UDemez Lot
-1 Mar 2003
#-21 Fek 2013
#-20 Fek 2013
17 Fek 2013

The Prediction button applies the calibration model to the mixture data.
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4 View the comparison.
a

Modeling with Solo

Click the PJot Scores and Sample Statistics button '

-
H Analysis —kLS 3 comp - Multiple Flucromax Files

Fih.=.- Edit Prep cess Analysis Tools Help FigBrowser

D , M'}-" x|ﬁ‘

The Plot Control window and the data appear:

‘__‘?M—f

B Plot Contr... (| o=a we. S

File Edit View Plot FigBrowser »

Ignore the Hotelling plot, in the upper-left corner.
Instead, view the three other plots.

The black data points are the calibration samples;
the red data points are the mixture (i.e., validation
set).

Fig 1: Samples/Scores ...

X Sample

Y Residual 1 9-Cyano:
Y Residual 2 Anthrace

Y Residual 3 POPOP.|=
Q Residuals

Hetallina Ta?

4 1 3

Z:none
Color By...

—

-

-

Plot | Plot Type...

Select

| Tool

Q con

Q con Ref.

Tcon

T con Ref.

data

info

Show Cal Data with Test

|:| Show Error Bars

Conf. Limits: | 95 | %

u Figure 1: Samples/Scores - CLS 3 comp - Multiple Fluoromax Files ‘ =T ﬂhw
File Edit FigBrowser PlotGUI o
Ngde AR89 E|0E
ED)T) YRR LS YE 3 E7ER =
8 red point
E 5 ¥ l
o il — s & — —
£ black points
- 165 2 25 3 35 4
Sample
(‘_ 15 1 .
= . red point a 08 red || l
£ 4 S 0s point ||
I 051 black points < N
£ N T black points T
s —— — — g o |
£ = "
=
05 : : : 0 - R—
1 1.5 2 25 = 3 4 1.5 2 25 3 3.5 4
\ Sample Sample /
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Now load the pure standard to prove this.

b Import the pure standard using the purple X button, and reshape as
before:
n Figure 1: Samples/Scores - CLS 3 comp - Multiple Fluoromax Files L L"‘:' (=] ih,l
File Edit FigBrowser PlotGUI L]
_hl_qilﬂnilﬂ +'\- K-@"@‘-E |:| IE‘
G| 240808 B 5200|314 & | KI5 ? | fA &g &
=
x 107 o
A —— —(— —— § 1
1 = red l
= - 5 05 point
= o e Z \
QL L]
o @ 00—\ —%——& — %
1 —
2 black points |
0 ¥ = 05
0 05 1 15 2 2 2 3 4
Hotelling T2 & Sample
£ 15 5 1 .
@ =
= . o
g 1 . red point ¥y S /
= Va e black red
i e black points o 0.5 points point
- i
g U‘_(_ RN &-— — — % / X \
5 @
@ o
o 05 = O# &
= 1 2 3 4 1 2 3 4
Sample Sample

8-29




Aqualog Operation Manual rev. E (3 Oct 2013) Modeling with Solo

8-30




Aqualog Operation Manual ver. E (3 Oct 2013) Optimizing Data

9: Optimizing Data

Spectra can be enhanced by optimization of data-acquisition. This chapter lists some
methods of optimizing sample preparation, spectrofluorometer setup, and data correc-

tion to get higher-quality data.
Cuvette preparation @Nm‘e: Clean the sample

cells thoroughly before

Empty all contents from use to minimize back-
ground contributions.

1

2

~ O O1

the cuvettes.

Fully immerse
and soak the

cuvettes for 24 h
in 50% aqueous

‘Waming: Nitric acid is a dangerous

nitric acid. substance. When using nitric acid, wear
This cleans the cuvettes’ safety goggles, face shield, and acid-
inner and outer 4 resistant gloves. Certain compounds, such
surfaces. as glycerol, can form explosive materials

. when mixed with nitric acid. Refer to the
Rinse Materials Safety Data Sheet (MSDS) for
with detailed information on nitric acid.

de-ionized water.

Clean the cuvettes in the cleaning solution with
a test-tube brush.

Use Alconox® or equivalent detergent as a cleaning solution.

Rinse the cuvettes with de-ionized water.
Soak the cuvettes in concentrated nitric acid.
Rinse them with de-ionized water before use.

‘Caution: Soaking the cuvettes for a long period
causes etching of the cuvette surface, which results in
light-scattering from the cuvettes.
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Sample preparation

‘Cautian: Always read the Materials Safety Data Sheet before
using a sample or reagent.

The typical fluorescence or phosphorescence sample is a solution analyzed in a stand-
ard cuvette. The cuvette itself may contain materials that fluoresce. To prevent interfer-
ence, HORIBA Scientific recommends using non-fluorescing fused-silica cuvettes that
have been cleaned as described above.

Small-volume samples

If only a small sample-volume is available, and the intensity of the fluorescence signal
is sufficient, dilute the sample and analyze it in a 4-mL cuvette. Correct absorbance
readings require 1 cm path-length cells; reduced-volume cells are not supported. Inner-
filter corrections also require 1 cm path-length cells.

Solid samples

Solid samples usually are mounted in the 1933 Solid Sample Holder, with the fluores-
cence collected from the front surface of the sample. The mounting method depends on
the form of the sample. See the section on “Highly opaque samples” for more infor-
mation on sample arrangement in the sample compartment.

e Thin films and cell monolayers on
coverslips can be placed in the holder @
directly. Note: Avoid thick coverslips,

e Minerals, crystals, vitamins, paint because the excitation beam
chips, phosphors, and similar samples may not hit the sample di-
usually are ground into a homogene- rectly with a thick coverslip.
ous powder. The powder is packed Microscope coverslips are
into the depression of the Solid Sam- useful, except that they are
ple Holder (see next page for dia- not quartz, and do not trans-
gram). For very fine powder, or pow- mit UV light.

der that resists packing (and therefore

falls out when the holder is put into its vertical position), the powder can be held in
place with a thin quartz coverslip, or blended with potassium bromide for better co-
hesion.

e Asingle small crystal or odd-shaped solid sample (e.g., contact lens, paper) can be
mounted with tape along its edges to the Solid Sample Holder. Be sure that the ex-
citation beam directly hits the sample. To keep the excitation beam focused on the
sample, it may be necessary to remove or change the thickness of the metal spacers
separating the clip from the block.
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Dissolved solids

Solid samples, such as crystals, sometimes
are dissolved in a solvent and analyzed in
solution. Solvents, however, may contain
organic impurities that fluoresce and mask
the signal of interest. Therefore, use high-
quality, HPLC-grade solvents. If back-
ground fluorescence persists, recrystallize
the sample to eliminate organic impurities,
and then dissolve it in an appropriate sol-
vent for analysis.

Biological samples

For reproducible results, some samples
may require additional treatment. For ex- ~ Remove or change these metal spacers.
ample, proteins, cell membranes, and cells in solution need constant stirring to prevent
settling. Other samples are temperature-sensitive and must be heated or cooled to en-
sure reproducibility in emission signals.

Solid-
sample
holder
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Running a scan on a sample

PreCaUthnS Wlth the SOlId' Exéitation monochromator
Sample Holder : '

Avoid placing the front face of the sample so
that the excitation beam is reflected directly into
the emission monochromator. If the sample is
rotated at 45° from excitation, this may occur,
increasing interference from stray light. Instead,
set up the sample with a 30° or 60°-angle to the
excitation, preventing the excitation beam from
entering the emission slits. The photograph at
right illustrates how a 60°-angle to the excita-
tion keeps the incoming excitation light away
from the emission monochromator’s entrance.

),’/ Excitation

m
3
»
=,
)
S
3
o
=
o
=)
=
B
=)
3
o
=
]
=

@Nate: The focal point of the excitation beam must be on the sample it-
self.

Keep signal within detector’s linear region

Be sure that the signal remains within the detector’s linear region, so that the CCD does
not saturate.
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Improving the signal-to-noise ratio

Because of various hardware or software conditions, occasionally it is necessary to op-
timize the results of an experiment.

The quality of acquired data is determined largely by the signal-to-noise ratio (S/N).
This is true especially for weakly fluorescing samples with low quantum yields. The
signal-to-noise ratio can be improved by:

e Using the appropriate integration time,

Summing together more accumulations,

Changing the sample’s concentration

Binning more pixels together

Increasing the gain on the CCD

The sections that follow discuss the alternatives for improving the S/N ratio and the ad-
vantages and disadvantages of each.
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Determining the optimum integration time

The length of time during which photons are counted and averaged for each data point
is referred to as the integration time. An unwanted portion of this signal comes from
noise and dark counts (distortion inherent in the signal detector and its electronics when
high gain is applied). By increasing the integration time, the signal is averaged longer,
resulting in a better S/N. This ratio is enhanced by a factor of 2, where t is the multi-
plicative increase in integration time. For example, doubling the integration time from 1
s to 2 s increases the S/N by over 40%, as shown below:

For an integration time of 1 second, For an integration time of 2 seconds,
S/N =t"? S/N =t"?
— 11/2 — 21/2
=1 ~1.414

or approximately 42%.

Because S/N determines the noise level in a spectrum, use of the appropriate integration
time is important for high-quality results.

To discover the appropriate integration time:

1  Find the maximum fluorescence intensity by ac-
quiring a preliminary scan, using an integration
time of 0.1 s.

2 From this preliminary scan, note the maximum

intensity, and select the appropriate integration
time from the table below.

Signal intensity (counts) Estimated integration time (seconds)

100 to 1000 4.0
1001 to 5000 2.0
5001 to 50 000 1.0
50 001 to 65 535 0.1

Set integration time through Experiment Setup for a specific experiment, or Real Time
Control to view the effects of different integration times on a spectrum. See the
Aqualog® on-line help to learn more about setting the integration time.
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Scanning a fluorescent sample multiple times

Scanning a sample more than once, and averaging the scans together, enhances the S/N.
In general, the S/N improves by n2, where n is the number of scans.

Optimizing Data

To scan a sample multiple times,
1 Open the Experiment Setup window.

2 Specify the number of scans in the Accumula-
tions field.

- Aqualog Experiment Setup ( [Emission 2D] )

E speriment [rata DueAonption
File: [y Load Dtz |dentifier:
Dilk&qualogS pectralE miszionT wol xml DfsgSpEm
; & save P
Directony: Comment:
O Zgve fis Spectral Acquisition[E mission 20]

Aqualog Experiment Options

Integration Time Blank / Sample Setup
Integration (=] (" Blank Only
01 (%) Sample and Blank
Accurnulations (%) Callect Blank
1 Tatal Integration = 0.1 [5) 3 Blank: from File
Sample Onl
W avelength Settings o P v
Fark. [nm] Sample Selection
Excitation
“wavelength h00 Blank: Sample:
Frissing Low [hm)  High [nm) [ncrement [tim) B
Coverage 21218 E21.43 0.41 nm [1 pivel

] Enable Extemal Trigger

EIEIE

Help RTC Bun Cancel

See Aqualog® on-line help for detailed instructions regarding the data-entry fields.
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Using the appropriate wavelength increment

The increment in a wavelength scan is the spacing, in nm, between adjacent data points.
The spacing between the data points affects the resolution of the spectrum, and total
time for acquisition. Consider the required resolution, time needed, and concerns about
sample photobleaching. Most samples under fluorescence analysis display relatively
broad-band emissions with a Lorentzian distribution, so they do not require a tiny in-
crement.

In Aqualog® software, increments are measured in pixels, with a conversion to nm. A
first try might be 0.82 nm increment. After acquiring the initial spectrum, examine the
results. If two adjacent peaks are not resolved (i.e., separated) satisfactorily, reduce the
increment to 0.41 nm. If the spectrum is described by an excessive number of data
points, increase the increment, to save time and lamp exposure. A scan taken, using an
increment of 0.41 nm, with a peak at full-width at half-maximum (FWHM) of 40 nm,
should be characterized with a 1.64-nm increment instead. For optimal reduction of
CCD readout noise relative to your required spectral resolution, we advise that you use
the maximum binning (8 pixels) possible (the bandpass of the Aqualog is fixed at 5
nm). Please see discussion of CCD readout noise below (page 9-9).

For time-based scans, the increment is the spacing in s or ms between data points. Here,
the consideration is the necessary time-resolution. The time increment dictates the total
time per data point and for the scan in general. Set this value to resolve any changes in
the luminescence of samples as they react or degrade. Time increments often range

from 0.1-20 s.
W avelength Settings
. ] e Park. [nm)
You can change the increment using Ealielol e
. W avelength
the Increment drop-down menu in the T —
Experiment Setup window. Frissinn 41T DS Teremen
p P S S ——l el £21.43 0.47 nm (1 pixel
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Sources for instrument noise
Gamma-ray spikes

These are occasional random spikes in the data, so collect data again, or remove the
outlier.

Stray scattered light in excitation/emission

This problem is caused by particles that scatter light in the sample. Therefore filter the
sample, clean the sample cell, and avoid (bio)fouling.

CCD saturation
Monitor message/Q log to see if the signal is beyond the linear region of the detector.

CCD shot (Poissonian) noise

Increase count-rate up to saturation by increasing integration time or pixel-binning or
both. The signal-to-noise ratio increases proportionally to the square-root of the number
of electron counts. For example, if the signal S = 10 000 counts, noise = 100, S/N =
100. For S = 240 000 counts, noise = 489, S/N = 489.

CCD dark noise

For a cooled CCD, this becomes less of a problem. Here, minimize the integration time,
maximize the count rate, and optimize the gain. Consider that dark noise accumulates
linearly with time.

CCD readout noise

Every time you read a pixel, noise occurs. The lowest readout noise is at 3.28 nm (8
pixels/bin). Increase the pixel-binning up to the limits of your desired spectral resolu-
tion in order to separate your peaks in the spectrum.

In the case of resolution, the general formula is that a minimum of 2 pixels is required
to resolve a peak. The Aqualog® bandpass is fixed at 5 nm. Therefore 3.28 nm is near
the resolution limit and generally exceeds the half-width of CDOM peaks (typically are
20-30 nm FWHM).
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Optimizing Raman and QSU standards

Misconception
Raman and quinine sulfate “intensities” should match exactly the CDOM fluorescence
intensities and the measurement integration times. Not true!

But Raman and QSU signals are both primarily limited by shot noise; signal counts ac-
cumulate linearly with time.

QSU absorbance is very low, at 1 ppm (0.01384) so dilution could increase the error to
below absorbance error specification (0.001). The quantum yield for quinine sulfate,
55%, is at least ten times higher than CDOM.

Recommended practice

1 Getthe best S/N for determining the value of the
normalization factor (RSU or QSU)

Integrate the signals with matching CCD bin and gain settings (as CDOM sam-
ple) up to CCD saturation.

2 Then divide the normalization intensity factor by
the integration time for the sample and normali-
zation standard, to get the most accurate nor-
malization factor.

Otherwise the uncertainty in the factor propagates into the value of the signal.
Use the QSU and RSU tools to match the QSU or RSU factors to the EEM
binning and integration time.
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Suggestions for best use of the Aqualog®
Keep the signal in the detector’s linear range

Know the CDOM concentration to avoid exceeding the Beer-Lambert linearity for IFE
correction. Use the Single Point Absorbance experiment to measure A254 (A450) for
samples, in order to establish an acceptable signal range and evaluate the linearity of di-
lution if necessary.

Keep the cuvette clean

Use the sample only EEM experiment, then apply the Rayleigh masking tool followed
by the profile tool to integrate axes, and evaluate presence of signals above the zero
baseline.

Choose the correct integration time

Avoid saturation and under-accumulation of signals. Sort samples by their A254 value,
and pre-determine best integration times, to achieve peak counts between 3000 and
15000 in S1c/R1c signal of the EEM. You usually can do this with a 2D Emission ex-
periment exciting at 254 nm. Then program each batch of sample into separate Q inte-
gration-time experiments.

Establish wavelength settings for excitation and CCD
bin and Gain.

Default recommendations as above include excitation from an absorbance value below
the IFE linearity limit (typically 200240 nm). This depends on salinity (i.e., UV ex-
tinction) and interfering compounds with iron, etc. Bin the CCD at 4-8 pixels, but weak
samples are better with 8. The Gain is usually best at Medium. High gain is not ideal
for long integration times because of amplified accumulation of dark noise.

Use solvent-matching

Solvent matrix-effect differences for blank and sample can lead to incomplete Raman
subtraction and Rayleigh masking. Therefore, match solvents for refractive indices and
salinity conditions (especially the UV cutoff). Use appropriate Rayleigh mask-widths
(usually 10-20 nm) for scattering samples to completely eliminate the scatter edges,
which are multiplied by IFE correction. The Solo software removes Raman signals as a
supplemental nullification mask after Aqualog® blank-subtraction.

Determine normalization factors for sample Q or EEM
experiment

Determine the optimal RSU or QSU using matching CCD bin and gain settings. Adjust
the factor for the difference between the sample (Q) experiment integration time, and
entered into the normalization tool or Q entry field.
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Validate the instrument with the samples at appropriate
intervals

HORIBA Scientific advises you to monitor the water Raman S/N and or the QSU test
using the Starna RM samples at least once a week per operation. These sample tests
validate absorbance/excitation and emission calibration as well as instrument through-
put.

The NIST SRMs for emission, excitation and absorbance probably will not need re-
checking until lamp replacement (1000 hours or 50% intensity loss) and even then like-
ly will not require recalibration or correction. HORIBA Scientific recommends that re-
correction is performed or assisted by trained Aqualog service personnel.

Configure excitation scanning range, interval, and
emission binning for IFE correction and PARAFAC

The absorbance scan range should include excitation and emission ranges, typically 200
(240)-800 nm (depending on Aqualog® model), because IFE includes both primary and
secondary effects. Closely match the excitation intervals and bin settings for two rea-
sons:
1) PARAFAC equally weighs excitation and emission spectra so resolution should
be symmetrical, and
2) Absorbance data for IFE should match fluorescence intervals to eliminate prob-
lems with interpolations of sharp peaks and valleys common in many compound
spectra.

Use the appropriate tools to collect multiple data-sets

Special tools are needed to use the multi-position sample changer, autosampler, or con-
tinuous (stopped) flow system, or to collect multiple EEMs without overfilling project
files. Use the sample Q tool to configure sample changer for the 2- or 4-position sample
changer, or enable external triggering to coordinate with the autosampler or flow sys-
tem.
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10: Maintenance

Introduction

The Aqualog® requires little maintenance. To remove dust and fingerprints, wipe the
outside panels with a clean, damp cloth. The lamp is the only component that must be
replaced routinely. For the Aqualog®-UV, the charcoal filters also must be replaced,
generally when the lamp is replaced. Regular examination of the xenon-lamp scan and
water Raman spectrum serves as early indicators of the system’s integrity. See Chapter
3 for these tests.

Lamp replacement

When to replace the lamp

Obtaining good spectral results depends on the xenon lamp. The Aqualog® keeps track
of lamp usage automatically. After 1000 h of use, a Lamp hours warning notice appears
on the host computer’s monitor after you initialize the Aqualog®:

Lamp hours

@ Your lamp hours have reached 1000, ¥ou should replace wour lamp to ensure optimal safety and performance.

Click the OK button to acknowledge the message. Replacing the lamp within the rec-
ommended time may prevent a catastrophic failure. Each time the lamp is turned on
constitutes one full hour of use. Therefore, HORIBA Scientific suggests leaving the

lamp on during brief periods of inactivity.
Parts and tools required

‘Waming: Do not remove
the protective cover

The replacement xenon lamp is
packed in the manufacturer’s
box. Read all instructions and
precautions before removing the
lamp from the protective cover, from the replacement
and inserting it into the rep

® lamp until instructed to
Aqualog”. do so
Phillips screwdriver '
3/32" Allen key
7/64" Allen key
1/8" Allen key
9/64" Allen key
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Hazards

Xenon-arc lamps are an explo-
sion hazard. Wear explosion-
proof face-shield and protective
clothing when opening the lamp
housing and handling the lamp.
Disconnect the lamp power supply from the AC power line (mains) while handling
lamp leads. Lethal high voltages may exist.

The lamp remains extremely hot for approximately one hour after it has been turned
off. Do not touch the lamp or the metal unit until the lamp has cooled.

Never look directly at the xenon arc or its reflection. Intense radiation can perma-
nently damage eyes.

Do not touch the focusing lens, back-scatter mirror, or the surface of the lamp. Fin-
gerprints will be burned onto these surfaces when the lamp is ignited.

Changing the lamp

1

Switch off and prepare the Aqualog®.

a Be sure that the Aqualog® and the host computer are turned off, and that
the lamp has completely cooled.

b Remove the AC (mains) power cord from the Aqualog®.

C Disconnect the USB cable, power cord, and any other cables attached to
the spectrofluorometer.

Gently remove the sample mount from the front
of the Aqualog®.

The standard
Aqualog® front is
held via a friction fit,
with no screws to re-
move. Some accesso-
ries require removal
of 4 screws. Some
sample mounts also
have a 15-pin con-
nector at the inside
end for automated ac-
Cessories.
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3 Remove the lamp cover.

a With an Allen key, remove the
three screws from inside the left
wall of the sample compartment.

b With the Allen key, remove the
three screws from inside the right
wall of the sample compartment.

C Pull the left half of
the chassis cover to
the left.

d  Pull the right half of the
chassis cover to the right.
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There should be a

gap wide enough to ' Lamp
completely expose | :
the lamp housing:

Maintenance

housing

4 Remove lamp housing.

a Disconnect the fan cable.

b Loosen the four
spring-loaded screws
on the lamp housing.
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C Remove the cover of the lamp
housing.

d Tilt the instrument upward enough to remove the bolt from underneath
the chassis.

Loosen the bolt.

e With an Allen
key, remove the
two locking
screws from the
baseplate.
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f

Lift the lamp mount up, then
out of the instrument.

Be aware of the two align-
ment pins that fix the under-
side of the mount to the in-
strument.

The lamp is held in place by
spring tension and the height
adjustment on top of the
lamp. The anode and cathode

connections are attached to the
lamp via thumbnuts on top and
bottom of the lamp.

‘Waming: Wear protective gloves whenever handling xenon
bulbs.

5 Prepare the replacement lamp.

a
b

6 Remove the old xenon
lamp.

a

Place the new xenon bulb (still in its
protective cover) nearby.

Open the new bulb’s protective cover.
Keep this cover handy for later.

Loosen the top and bottom thumbnuts
on the lamp electrodes. Remove the
nuts and washers.

There are two washers for each
thumbnut.
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b With an Allen key, loosen the left
screw on the retainer bracket.

C Raise the retainer to free the bulb.

d  Lift bulb out.

W

‘(.‘aution: Improper connections to
the lamp severely affect lamp per-
formance and affect the power
supply. Carefully note the anode
and cathode connections to the
lamp. The anode (+) is on top; the
cathode (-) is on the bottom. The
nipple on the lamp’s glass enve-
lope marks the anode (+) side.
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.
3

Place the old lamp in the protective cover from
the new lamp.

Put the old lamp (inside the protective cover) in

a safe place. :
Install the new ‘
Warning: Do not touch
Iamp- any portion of the
) lamp except the metal
d  Write down the cathode and anode.

serial number of the lamp, found
etched on the anode end of the bulb:

Insert the bulb with anode at the top,
pointy electrode upward, and the
nipple towards the left (out of the
optical path).

Blunt
electrode

Pointy
electrode

Cathode (+) i,,
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C Drop retainer into position.

@Note: Keep the nipple facing

left, out of the optical path.

d Tighten retaining screw with
Allen key.

e Place each cable connector
between two washers,
thread onto correct
electrode, and affix with
thumbscrew. Tighten the 5

ectrode cable
thumbscrew by hand. this way

@Note: Keep the electrode

cables pointed to the
right, and the nipple to
the left.

Electrode cable
this way
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f Line up pins on underside of
lamp mount with holes in
baseplate. Replace lamp mount
in instrument.

@Note: Be sure the lamp

mount is completely flat
against the baseplate.

The electrode cable
should be underneath
the cover.
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g Replace the two
locking screws.

h Tilt the instrument back far enough
to replace the hex bolt underneath
the chassis.

&Note: Don't tighten the

bolt yet!

i Re-install the cover.
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2 e g

j Hand-tighten the
four spring-loaded
SCrews.

k Reconnect the fan cable.

10 Reconnect all cables (power, communications,
accessories, etc.) to the Aqualog®.

@Note: Do not replace the Aqualog® covers until the lamp is cor-
rectly adjusted.
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11 Reset the hour-meter.

Oe®

‘Caution: Intense ultraviolet, visible, or infrared light may be
present, so wear eye- and skin-protection, such as light-
protective goggles and light-blocking clothing.

a With the chassis still removed, turn on the Aqualog®.

b Insert a fluorescence sample with a known emission peak in the sample
compartment, and close the sample-compartment lid.

@Note: This example uses Rhodamine 6. You may choose
another sample, whose peaks and signal may vary.

Let the lamp warm up for at least 30 min.

In the Windows® Start menu, choose All Programs, then Jobin Yvon,
then Utilities, then Lamp Reset.
The Aqualog Configuration window appears:

o O

& Aqualog Configuration el = |
Help
Fimuars Info
Vendor ID: ble%  FPGA Version: Xiin Rev ADTD
Prodiuct 1D Gx0408  Firmwars Version: 0,083« Bosrd Seral Number: |1/ i3137757 e
Light Source
Lamp On Time In Hours
Lamp Stats
Lamp Max Time In Hours
Lamp's Serial Number 2385
[ ok ] / [ Cancel

e Click the Reset Lamp button.
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g

a
b

The Lamp Info window appears.

Enter the new bulb’s serial number that —|
you noted down previously, then click

the OK button.

The Lamp Info window closes, and the
Aqualog Configuration window resets

its values.

B Aqualog Configuration
Help

Firmware Info

Vendor 1D: BelcSh FPGA Version: Xiliree Rev AD10
Product ID: (<0408 Fimware Version: 0.083¢ Board Serial Number:
Light Source

Maintenance

Lamp Info

=3

Lamp’s Serial Number 12345

OK Cancel

Instrument Number: ~ D0025-0108-AL

Lamp On Time In Hours

Lamp Starts

Lamp Max Time In Hours

Lamp’s Serial Number 23458

k 0K Cancel

7
Click the OK button to finish.

The Aqualog Configuration window closes.

17 Adjust the new xenon lamp.

Start the Aqualog® software.

In the main window, choose Collect\Advanced Setup\System

Relnitialization.

The Aqualog® initializes, then the
Aqualog Main Experiment Menu ap-
pears.

™ Aqual.og Main Experiment Menu E|

AqualLog Experiment Menu

Choose Spectra. 
—> Spectra

Kinetics

Single Point
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e

The Aqualog Experiment Type window B Res et i

appears.

Click Emission 2D, then click the—___

Next >> button.

The Experiment Setup window ap-
pears:

- Aqualog Experiment Setup ( [Emission 2D] )

E xperiment Type

Maintenance

Abzorbance

[ ——Emission 2D

N

X

Aqualog Experiment O ptions

Integration Time

Integration [z

Accumulations
Total Integration = 0.1 [3]

Wavelength Settings

Park. [rm]
Excitation
Wavelength 500
Bt Laws [nm]  High [rm) Increment [mm)

Coverage 21218 E21.49 047 nm [1 pixel

| | & Savess ..

E=periment [rata Description
File: 2y Load | [ ata |dentifier:
| DfltAqualogS pectralE mizzionT woD. zml | DiAqSpEm

; & save
Diirectory: Comment;

| Spectral Acquistion[Emizzion 20]

Blark # Sample Setup
() Blank Orly

(® Sample and Blank

(3 Collect Blank

() Blank from Fils
O Sample Only

Sample Selection

Blank: Sample:

Acocessones

[] Enable External Trigger
@ @[ -
Help RTC Bun Cancel
. RTC .
Click the RTC button "= _1to open the Real Time Control:
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Maintenance

™ Real Time Control [ C:\Documents and SettingsiAll Users\DocumentsiJobin Yvon\Data\-DfltAqualogSpectralEmissionTwoD.xml ]

AISCD's

Agqualog V...

@ > = EH

DataView | |ntensity

BEE

Common Parameters

|
10.000

| |
40,000

Chanr

‘ | Clear G-I-b Autoscale |
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f In the Double Spectrometer area, enter the excitation wavelength

appropriate for your sample in the Position field.
In this example, we will excite the rhodamine 6 at 550 nm, so we enter

550 nm.
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g

Choose the Aqualog V... tab to adjust the emission detector’s
parameters:

™ Real Time Control { C:\Documents and SettingsMIl Users\Documentslohbin Yvon\Datal=DfltAqualogSpectralEmissionTwoD.xml | |E\EJE‘
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Temperature

Status
Shutter Mode

|| Lom (2 Detailed — :‘Sp‘en
O Mormal L@
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Set the Bin to 8, to shorten the integration tiée. /
Click the Apply button.
Activate the Continuous checkbox to take data continuously.
Set the Shutter Mode slide-switch to Open.

P

Click the Run button __F" | +to start the scan.
The instrument starts scanning.

Just below the graph area, click the ¥ button to expand the plot:

Help /]

[Fliontinkous
A
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M Real Time Control [ C:\Documents and Settings\ALL Users\Documents\Jobin Yvon\Datal~DfltAqualogSpectralEmissionTwoD.xml |
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On the back of the lamp housing, insert an Allen key to loosen two
internal set screws:

. = =S
Loosen the left internal screw. Loosen the right internal screw.

@Note: These screws must be loosened, otherwise the
bulb is not adjustable.

Adjust the xenon lamp’s height using a
5/64" Allen key. While turning the key,
watch the signal intensity on the Real
Time Control display, and try to
maximize the signal.
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P

Adjust the xenon lamp’s centering using
a 5/64" Allen key:

While turning the key, watch the signal
on the Real Time Control display, and
try to maximize the signal.

Adjust the xenon lamp’s focus using a
5/64" Allen key.

While turning the key, watch the signal
on the Real Time Control display, and try
to maximize the signal.

When optimized, click the Cancel button, turn off the instrument,
tighten the internal set screws on the housing, and unplug all external
cables.

: —_—
Tighten the left internal screw. Tighten the right internal screw.
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13 Finish closing the instrument.

a

C

Let the lamp and instrument cool at 2
least 20 min, then raise the chassis o

enough to tighten the bolt o
underneath. ,_, -
This locks the alignment of the new |«

bulb.

Slide the left and
right covers
closed.

Reconnect all cables (power, communications, accessories, etc.) to the
Aqualog®.
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Changing the charcoal filters on the
Agqualog®-UV

Introduction

The UV-enhanced lamp within the Aqualog®-UVspectrometer produces a minor
amount of ozone. Therefore, for safety, all ventilation ports on the Aqualog®-UV’s
chassis contain charcoal filters to absorb the ozone as the air leaves the instrument.

i Charcoal filter-
assemblies

These four charcoal filters become saturated with time, and thus must be changed on
occasion. HORIBA Scientific recommends that you change the charcoal filters when
you change the lamp, after every 1000 hours of use. At that time, the internal hour-

meter on the Aqualog®-UV activates the . .
. q g LU¥ Filter Warning
UV Filter Warning window on the host
Computer’s monitor: ' 'our ozane filkers are due for replacement
[ to prevent ozone contamination.

Click the Reset Now button to change—-
the filters now, or the Remind Later\\r Resethow | | Remind Later|
button to change the filters at a later -
time. If you do not change the filters now, the UV Filter Warning window will appear
each time you restart the instrument. When you click the Reset Now button, the
Aqualog®-UV’s internal hour-meter resets to 0 hours.

Parts required

Agqualog UV filter kit (J356947)
Phillips screwdriver
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Method
1 Be sure that the instrument is switched off and
unplugged from the AC (mains) outlet.
2 Change the lamp if required.

3 With a Phillips screwdriver, remove the four
screws that hold each filter-assembly to the
chassis.

4 Remove the filter from each assembly.

. s R e

Put a new filter in each assembly.

Re-attach each filter-assembly to the chassis
with four screws.

[ Dispose of the spent filters properly.

o O1
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11: Components & Accessories

Accessories for the Aqualog® can be added to obtain optimum results for a variety of
applications. The following list represents all the accessories and components, in al-
phabetical order, available for the Aqualog® spectrofluorometers. A brief description of
each is included. Like the list presented below, the descriptions that follow are alpha-
betized, except where logical order dictates otherwise.

For additional information or product literature on any of these items, contact your lo-
cal Sales Representative.
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ltemized list of Aqualog® accessories

Item Model Page
Assembly, liquid-nitrogen Dewar FL-1013 12-3
Cell, HPLC flow J1955 12-4
Cell, quartz 1925 12-4
Cell, sample 1920 12-4
Fiber-optic mount F4-3000 10-5
Fiber-optic bundles 1950 10-5
Holder, four-position variable temp. control w/ magnetic FL-1011 10-6
stirrer
Holder, dual-position variable temp. control w/ magnetic FL-1012 10-8
stirrer
Holder, single-position variable temp. control w/ magnetic ~ FL-1027 10-10
stirrer
Holder, solid-sample J1933 10-12
Lamp, xenon replacement, 150-W 1905-OFR 10-14
Port, injector FL-1015 10-15
Temperature bath F-3030 10-16
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FL-1013 Liquid Nitrogen Dewar Assembly

Y

\ &
'
\‘x Caution: Refer to your Material Safety Data Sheet

\. (MSDS) for information on the hazards of cryogenic

(C—, materials such as liquid nitrogen.

For phosphorescence or delayed fluorescence measure-
ments, samples are often frozen at liquid-nitrogen tem-
perature (77 K) to preserve the fragile triplet state. The
sample is placed in the quartz cell and slowly immersed
in the liquid-nitrogen-filled Dewar flask. The white Tef-
lon® cone in the bottom of the Dewar flask keeps the
quartz sample-tube centered in the Dewar flask. The Tef-
lon® cover on the top of the Dewar flask holds any ex-
cess liquid nitrogen that bubbled out of the assembly. A
pedestal holds the Dewar flask in the sampling module.
A special stove-pipe sample cover replaces the standard
sample lid, so that liquid nitrogen can be added to the
Dewar flask as needed. The Dewar flask holds liquid ni-
trogen for at least 30 min with minimal outside conden-
sation and bubbling.

Included in the FL-1013 Liquid Nitrogen Dewar Assem-
bly, the Dewar flask can be purchased as a spare. The
bottom portion, which sits directly in the light path, is
constructed of fused silica.

FL-1013 Liquid Nitrogen
Dewar Assembly.

@Mn‘e: If condensation appears on the out-
side of the Dewar flask, it must be re-
evacuated.

11-3




Aqualog Operation Manual rev. E (3 Oct 2013)

Sample cells
J1955 HPLC Flow Cell

With a sample capacity of 20 uL, this
non-fluorescing fused silica cell is ideal
for on-line monitoring of fluorescent
samples. The cell maintains high sensi-
tivity because it has a large aperture for
collecting the excitation light to the
sample and fluorescence emission from
the sample. The flat sides allow maxi-
mum throughput while keeping the
scattering of the incident radiation to a
minimum. The cell fits in a standard
cell holder.

1925 Quartz Cuvette

20 mm

25 mm

21 mm

7.5 mm

57

Components & Accessories

/

Incident
radiation

Luminescence

With a 4-mL volume, this cell measures 10 mm x 10 mm in
cross-section, and comes with a Teflon® stopper to contain

volatile liquids.

1920 Sample Cell

This 2-mL to 4-mL non-fluorescing fused silica cell, can accept a magnetic stirrer, has
a 10-mm path length, and includes a white Teflon® cap that prevents sample evapora-

tion.
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F4-3000 Fiber-Optic Mount and 1950 Fi-
ber-Optic Bundles

Now you can study marine envi-
ronments, skin and hair, or other
large samples in situ! For those us-
ers who want to examine samples
unable to be inserted into the sam-
ple compartment, the F4-3000 Fiber
Optic Mount (plus fiber-optic bun-
dles) allows remote sensing. The
F4-3000 couples to the sample
compartment; light is focused from
the excitation monochromator onto
the fiber-optic bundle, and then di-
rected to the sample. Emission from
the sample is directed back through
the bundle and into the front-face
collection port in the sample com-
partment. Randomized fiber-optic
bundles (#1950) ranging in length
from 1 meter to 5 meters are availa-
ble. Contact your local Sales Repre-
sentative for details.

F4-3000 Fiber Optic Mount (above) and 1950
fiber-optic bundle (below).

‘Caution: Intense ultraviolet, visible, or infrared light may
be present when the sample compartment is open. Do
not aim fiber-optic bundles onto the skin or eyes. Use
extreme caution with the fiber-optic probes.
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FL4-1011 Four-Position Thermostatted
Cell Holder

The FL4-1011 Four-Position Thermostatted Cell Holder keeps a sample at a constant
temperature from —20°C to +80°C. The temperature is maintained by an ethylene-
glycol-water mixture pumped through from an external circulating temperature bath
(not included). The holder also includes a magnetic stirrer, for mixing turbid or viscous
samples. Also required is the FM-2003 Sample Compartment Accessory.

FL4-1011 Four-Position
Thermostatted Cell Holder.

&L‘aulian: Refer to your Material
Safety Data Sheet (MSDS) for
information on the hazards of
an ethylene-glycol-water mix-
ture.

Installation

Remove the sample-compartment gap-bed.
Position the FL4-1011 gap-bed drawer.
Tighten with four screws.

Attach the %4" tubing to the brass inlets on the
bottom of the holder.

B~ OWDN PR

&L‘autioﬂ: Failure to clamp these hoses securely
may result in flooding and damage to the optics
and electronics of the instrument.
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Use

5

O OO

10
11

Place the sample in a 10 mm x 10 mm cuvette
and insert a magnetic stirring bar.

The stirring bar is available from Bel-Art Products, Pequannock, NJ.

Place a cuvette in each holder.

@Note: While the four-position model maintains the temperature
of all four samples, only one sample is mixed at a time.

Allow the samples to reach the desired tempera-
ture.

Turn on the magnetic stirrer.

Select the appropriate mixing speed.

The speed at which the sample should be mixed depends on the viscosity of the
sample.

@Note: Selecting too high a speed may create a vortex, which
could affect the reproducibility of the measurement.

Run your experiment as usual.

Place the next cuvette in the sample position by
lifting up the knob and rotating the holder.

Be sure to press down, to lock the cuvette into the proper position.

11-7




Aqualog Operation Manual rev. E (3 Oct 2013) Components & Accessories

FL4-1012 Dual-Position Thermostatted
Cell Holder

The FL4-1012 Dual-Position Thermostatted Cell Holder keeps a sample at a constant
temperature from —20°C to +80°C. The temperature is maintained by an ethylene-
glycol-water mixture pumped through from an external circulating temperature bath
(not included). The holder also includes a magnetic stirrer, enabling mixing of turbid or
viscous samples. Also required is the FM-2003 Sample Compartment Accessory.

FL4-1012 Dual-Position Thermostatted Cell
Holder.

‘(,‘aulian: Refer to your Material
Safety Data Sheet (MSDS) for
information on the hazards of
an ethylene-glycol-water mix-
ture.

Installation

Remove the present holder from the posts.
Replace with the FL4-1012.
Tighten the two thumbscrews.

Attach the Y4" tubing to the brass inlets on the
bottom of the holder.

> OWDN B

‘Caution: Failure to clamp these hoses securely
may result in flooding and damage to the optics
and electronics of the instrument.
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Use

1

ol b~

Place your sample in a 10 mm x 10 mm cuvette
and insert a magnetic stirring bar.

The stirring bar is available from Bel-Art Products, Pequannock, NJ

Place a cuvette in each holder.

@Nm‘e: While the two-position model maintains the temperature of
both samples, only one sample is mixed at a time.

Allow the sample to reach the desired tempera-
ture.

Turn on the magnetic stirrer.

Select the appropriate speed.

The speed at which the sample should be mixed depends on the viscosity of the
sample.

@Nm‘e.’ Selecting too high a speed may create a vortex, which
could affect the reproducibility of the measurement.

Run your experiment as usual.
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FL4-1027 Single-Position Thermostatted
Cell Holder

The FL4-1027 Single-Position Thermostatted Cell Holder keeps a sample at a constant
temperature from —20°C to +80°C. The temperature is maintained by an ethylene-
glycol-water mixture pumped through from an external circulating temperature bath
(not included). The holder also includes a magnetic stirrer, enabling mixing of turbid or
viscous samples. Also required is the FM-2003 Sample Compartment Accessory.

‘Caution: Refer to your

Material Safety Data
Sheet (MSDS) for in-
formation on the haz-
ards of an ethylene-

glycol-water mixture.

Installation

Remove the present holder from the posts.
Replace with the FL4-1027.
Tighten the two thumbscrews.

Attach the %4" tubing to the brass inlets on the
bottom of the holder.

‘L‘autian: Failure to clamp these hoses securely
may result in flooding and damage to the optics
and electronics of the instrument.

B~ OWDN PR
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Use

1

o1 b~ w N

Place your sample in a 10 mm x 10 mm cuvette
and insert a magnetic stirring bar.

The stirring bar is available from Bel-Art Products, Pequannock, NJ
Place the cuvette in the holder.

Allow the sample to reach the desired tempera-
ture.

Turn on the magnetic stirrer.

Select the appropriate speed.

The speed at which the sample should be mixed depends on the viscosity of the
sample.

@Note: Selecting too high a speed may create a vortex, which
could affect the reproducibility of the measurement.

Run your experiment as usual.
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J1933 Solid Sample Holder

The J1933 Solid Sample Holder is designed for samples such as thin films, powders,
pellets, microscope slides, and fibers. The holder consists of a base with a dial indicat-
ing angle of rotation, upon which a bracket, a spring clip, and a sample block rest.

J1933 Solid Sample Holder
(with sample block nearhy).

Installation

1 Remove the present holder.
7 Position the base on the posts.
3 Tighten the two thumbscrews.

For pellets, crystals, creams, gels, pow-
ders, and similar materials:

1 Fill the well of the block.

72 Place a quartz

COVGI’S|Ip or Tef- ‘Caulion: Always read the Material Safe-

lon® film over ty Data Sheet (MSDS) to understand
the hazards of handling your sample.
the well. gy P

This holds the sample in place when vertically positioned.

3 cCarefully insert the block between the bracket
and spring clip, so that the sample is angled ap-
proximately 60° to the excitation light.

This prevents reflections from entering the emission monochromator, and lets
the fluorescence emission to be measured with minimal interference from scat-
tered light.
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For samples such as thin films, microscope slides, fi-
bers, or other materials:

1 Place the material on the block on the side op-
posite that of the well.

‘Caution: Always read the Material Safety Data
Sheet (MSDS) to understand the hazards of han-

dling your sample.

2 Carefully insert the block between the bracket
and spring clip, so that the sample is angled ap-
proximately 60° to the excitation light.

This prevents reflections from entering the emission monochromator, and lets
the fluorescence emission to be measured with minimal interference from scat-

tered light.
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1905-OFR 150-W Xenon Lamp

The 1905-OFR 150-W xenon lamp delivers light from 240 nm to 850 nm for sample
excitation. The lamp has an approximate life of 1500 hours, and is ozone-free.

‘Caulioﬂ: This lamp emits

intense light and heat,
and contains xenon gas
under pressure. Under-
stand all safety precau-
tions before handling or
using this xenon-arc
lamp.
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FL4-1015 Injector Port

For the study of reaction kinetics, such as Ca®* measurements, the FL4-1015 Injector
Port is ideal. This accessory allows additions of small volumes via a syringe or pipette
to the sample cell without removing the lid of the sample compartment. With the injec-
tor in place, a lock-tight seal is achieved, prevented both light and air from reaching the
sample.

The Injector Port will accommodate most pipettes and syringes, with an injection-hole
diameter of 0.125” (3.2 mm). A cap is included to cover the port when not in use.

£Caution: Always read the Material Safety Data Sheet
(MSDS) to understand the hazards of handling your
sample.
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F-3030 Temperature Bath

For studies of samples whose properties are
temperature-dependent, use the F-3030 Tem-
perature Bath. The controller circulates fluids
externally, with tubes leading to the sample
chamber. The temperature range is from —25°C
to +80°C. Sensor and all cables are included
with the F-3030. The Temperature Bath is
available in a 110-V and 220-V version.

RIE-U1T

£Waming: Refer to your Material Safety Data Sheet (MSDS) for infor-
mation on the hazards of an ethylene-glycol-water mixture.

This instrument uses high-temperature fluids, which can cause se-
vere burns.
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12: Technical Specifications

Introduction

Each Aqualog® system consists of:

e An excitation source

An excitation monochromator

A sampling module with reference detector
An absorption detector

An emission spectrograph with CCD.

Each system is controlled by an IBM-PC-compatible computer, and may include a
printer for hard-copy documentation.

The details and specifications for each component of the Aqualog® spectrometer fol-
low.
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Spectrofluorometer system
Excitation source

Excitation 150-W xenon, continuous output, ozone-free lamp
source

Lamp stability 1% per hour

Optics All-reflective, for focusing at all wavelengths and precise imaging for
microsamples.

Sample compartment

Sample module The sample module also has a removable gap-bed assembly for sam-
pling accessory replacement.

Reference de-  Calibrated photodiode for excitation reference correction from 200—

tector 980 nm.
Fluorescence
Dispersion VS140 17 nm mm ™
Double monochromator 6.7 nm mm™
Light source Standard: 150 W ozone-free ver- | Extended-UV: 150 W verti-

tically mounted xenon arc lamp cally mounted xenon arc lamp

Excitation range 230 nm to upper limit of emission | 200 nm to upper limit of
detector emission detector

Monochromator Double-grating excitation monochromator. Aberration-corrected
with holographic gratings at f/2.6. All-reflective optics, using
1200-grooves/mm gratings:

Bandpass 5 nm

Maximum scan speed 500 nm s
Accuracy +1 nm

Step-size fixed at 0.0625 nm

Detector Spectrograph with thermoelectrically-cooled back-illuminated
CCD, readout time = 4 ms.

Detector range UV-Visible: 250-620 nm Red-extended: 250-800 nm

Emission grating 405 gr/mm; 250 nm blaze 285 gr/mm; 350 nm blaze

Hardware pixel- 0.41, 0.82, 1.64, 3.28 nm/pixel | 0.58, 1.16, 2.32, 4.64 nm/pixel

binning

Sensitivity Double-distilled, de-ionized, ICP-grade water-Raman scan
20 000:1 signal-to-noise ratio at 397 nm, 5-nm bandpass, 30 s in-
tegration time, background noise first standard deviation at 450
nm.

Excitation and Computer-controlled

emission shutters
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Integration time
Slit width

Absorbance

Aqualog® scanning range

Aqualog® UV scanning
range

Bandpass

Slew speed

Optical system

Detector

Wavelength accuracy
Photometric accuracy
Photometric stability
Photometric repeatability

Stray light in absorbance
path

Total system

Dimensions (instrument)

Dimensions (sample
compartment only)

Weight

Ambient temperature
range

Maximum relative hu-
midity

Power

Fuses

Technical Specifications

0.005-65.5s
5 nm bandpass

Scanning range 230—-800 nm (optical)
Wavelength range 230-1100 nm, with automatic order-
filter switching

Scanning range 200—-800 nm (optical)
Wavelength range 200-1100 nm, with automatic order-
filter switching

5nm

Up to 500 nm s

Stabilized single-beam, /3 optics
Si photodiode

1 nm

+0.01 Afrom0to2 A
<0.002Ah™*

+0.002 AfromOto1l A

<1% at 230 nm

24%" wide x 15" high x 17" deep

62.2 cm wide x 38.1 cm high x 43.8 cm long

Height needed to open sample-compartment lid: 24%4"; 61.6
cm

5.5" wide x 7" high x 7" long
14.0 cm wide x 17.8 cm high x 17.8 cm long

72 Ibs (33 k)
15-30°C
59-86°F

5%

Universal AC single-phase input power; 85-250 V AC; line
frequency 50-60 Hz.

Two 5 x 20 mm IEC approved, 4.0 A, 250 V, Time Delay
fuses (Cooper Bussman part number GDC-4A or equiva-
lent)
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Minimum host-computer requirements

Software

Windows® 2000, Windows® XP Pro, Windows® Vista, or Windows® 7 (in 32-bit com-
patibility mode)

Hardware

e Supports Windows® 2000, Windows® XP Pro, Windows® Vista, or Windows® 7 (in
32-bit compatibility mode)

1 GB RAM

1 GB hard-disk space

One DVD-ROM drive

One available USB port for USB hardware key

Video resolution of at least 1024 x 768

@Note: Additional ports may be required to control accessories such as the
temperature bath, etc.

Software

Aqualog® software for data-acquisition and manipulation through the Windows® envi-
ronment.
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13: Glossary

Absorption

Absorbance

A254nm/UVT254nm

Acquisition modes (R,
S, | channels)

Bandpass

Bandpass filter

Bioluminescence

Biological Oxygen De-
mand (BOD)

Blank subtraction

Blaze wavelength

Transition, when a photon enters a molecule, from the ground state to
the excited singlet state. This process typically occurs in ~10™° s.

The extent of light absorption by a substance. Absorbance, A=—log T,
where T is the transmittance of the sample. Absorbance is also synony-
mous with optical density, OD. Absorbance can be calculated using the
Beer-Lambert Law:

A=el=0D=-log T

¢ = extinction coefficient (M cm™?)
C = sample concentration (M)

| = path length (cm).

Parameter of absorbance at 254 nm indicating presence of organic con-
stituents in the water that may form chlorinated disinfection byproducts.

The logical input channels used on the spectrofluorometer to input col-
lected signal from the detectors present on the system. The detectors are
assigned as: the reference detector connected to channel R, the emission
connected to channel S, and the absorption connected to channel I.

The wavelength range of light passing through the excitation and emis-
sion spectrometers. The wider the bandpass, the higher the signal inten-
sity. Bandpass is fixed at 5 nm in the Aqualog®.

Optical element that selectively transmits a narrow range of optical
wavelengths.

Emission of light originating from a chemical reaction in a living organ-
ism.

The amount of oxygen required by aerobic microorganisms to decom-
pose the organic matter (pollution) in a sample of water.

The removal of the spectral response of the solvent (and sample con-
tainer) from the sample’s spectral response. To accomplish this, an
identical scan is run on the solvent just before running the actual sam-
ple. Proper use of a blank can remove solvent luminescence artifacts,
scattering events, and any artifacts from the sample cuvette or contain-
er.

Wavelength at which a grating is optimized for efficiency. Generally,
the gratings are efficient to %5 before the blaze wavelength to twice the
blaze wavelength. The excitation and emission gratings are blazed in
the UV and visible respectively.
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Colored Natural organic matter dissolved in a source of water that is colored
(Chromophoric) Dis- (light-absorbing) and in many cases also fluorescent.

solved Organic Matter

(CDOM)

Chemiluminescence Emission of light originating from a chemical reaction.

Chemical Oxygen De- Measurement of the amount of oxygen in water consumed for chemical
mand (COD) oxidation of pollutants. The amount of oxygen consumed is determined

by the pollutant concentration.

Concentration determi- A function of the Single Point type of scan that calculates an unknown

nation sample’s concentration. The user runs known samples and enters the
concentration in order to calibrate the routine. Then an assay may be
completed with the measurements based on concentration.

Corrected emission An emission scan that has been corrected for the wavelength response

scan of the emission monochromator and the signal detector. To obtain a
corrected emission scan, an emission spectrum is multiplied by the ap-
propriate emission correction-factor file. A set of emission correction
factors is supplied with the instrument and stored under the name
mcorrect. spc.

Corrected excitation An excitation scan corrected for the wavelength-characteristics of the

scan xenon lamp, the aging of the xenon lamp, and the gratings in the excita-
tion spectrometer. To obtain a first-order correction of the excitation
scan, the emission detector signal is ratioed to the reference signal after
the dark current and detector wavelength-response factors are applied
for S¢ and R; (i.e., S¢/R¢). This provides correction for the lamp and
emission and excitation-monochromator spectral responses. To obtain a
completely correct scan, the excitation correction factors
(xcorrect.spc) isincluded.

Correction factors Compensates for the wavelength-dependent components of the system,
like the xenon lamp, gratings, and signal detector. Emission and excita-
tion correction-factor files are included with the software and are titled
xcorrect.spcand mcorrect.spc. Xcorrect.spc and
mcorrect . spc are applied automatically in the Aqualog® software.

Cut-on filter Optical component that passes light of a higher wavelength.
Cut-off filter Optical component that passes light of a lower wavelength.
Dark offset The software correction used to subtract dark counts (or dark signal) on

a detector from a spectral acquisition. This feature is implemented au-
tomatically in Aqualog® software.

Datafile A file used to store spectral data, constant-wavelength analysis data, or
other recorded data. In Aqualog software, the most common datafile is
the Origin® project (. op3). This is the file-type that contains spectra
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Disinfection By-
Products (DBPs)

Dispersion

Emission scan

Energy transfer

Excitation/emission
matrix (EEM)

Excitation
monochromator

Excitation scan

Excited state (S1)

acquired from a scan run from the Experiment Setup menu (e.g., Ab-
sorbance, 2D emission scan, Kinetics scan, single-point, etc.).

Chemical, organic and inorganic substances that can form during a re-
action of a disinfectant (usually chlorine) with natural organic matter
dissolved in the water (primarily humc and fulvic acids). Common
DBPs are trihalomethanes and haloacetic acids.

The range of wavelengths of light across the field of view of the en-
trance and exit apertures. Dispersion depends on the focal length of the
monochromator, the groove density of the optics, and the f-number
(speed) of the monochromator. Dispersion is usually expressed in na-
nometers of spectral coverage per millimeters of slit width (nm/mm).

Shows the spectral distribution of light emitted by the sample. During
an emission scan, the excitation monochromator remains at a fixed
wavelength while the emission detector scans a selected region.

The transfer of the excited energy from a donor to an acceptor. The
transfer occurs without the appearance of a photon and is primarily a
result of dipole-dipole interactions between the donor and acceptor.

A three-dimensional plot showing the total luminescence from a sample
across all useful wavelengths. Total luminescence spectroscopy is de-
voted to measurements of these EEMs for various materials. See also:
Total Luminescence Spectroscopy

The monochromator, located between the xenon lamp and the sample
compartment, used to isolate discrete wavelength components of the
excitation beam. This beam is directed to the sample, during which the
excitation monochromator may be used to scan the excitation spectrum
from a sample. The excitation monochromator on the Aqualog™ is a
0.10-m double monochromator with slit apertures at the entrance, in-
termediate and exit. An excitation shutter is located directly after the
excitation exit slit to protect the sample from photobleaching between
measurements. The reference detector automatically looks at a fraction
of the light exiting the excitation monochromator to correct for the lamp
for all Aqualog® experiments.

Shows the spectral distribution of light absorbed by the sample corre-
sponding to fluorescent components of the sample. To acquire an exci-
tation scan, the excitation monochromator scans a selected spectral re-
gion while the emission detection remains at a fixed wavelength region.
In the Aqualog®, 2D excitation spectral profiles must be extracted from
the EEM data set using the 2D profile tool.

The energy level to which an electron in the ground level of a molecule
is raised after the absorption of a photon of a particular wavelength.
Subsequently, fluorescence occurs, if the molecule returns to the ground
state via a radiative transfer from the S; state to the ground state.
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Experiment file

Extrinsic fluorescence

Filter

Fluorescence

Fluorescence lifetime

(1)

Fluorophore (fluores-
cent probe)

Front-face detection

Fulvic Acid

Grating

Ground state (So)

High-pass filter

Humic Acid

Glossary

A file that contains specific information on the experimental setup for
an acquisition defined in Experiment Setup. This file is saved with a
default * . xm1 extension. In addition to basic scan parameters, this file
saves system defaults and some accessory settings for the acquisition.
Each acquisition type in the Aqualog Experiment Menu has its own de-
fault experiment file (e.g., Df1tEm1 . xm1 is the default emission-scan
definition). Use experiment files to archive scan settings for acquisi-
tions that are performed routinely.

Inherent fluorescence of probes used to study non-fluorescent mole-
cules.

An optical element that is used to select certain wavelengths of light.
Types of filters include high-pass, low-pass, bandpass, and neutral den-
sity.

The emission of light during the transition of electrons from the excited
singlet state to the ground state from molecules originally excited by the
absorption of light. Fluorescence typically occurs within ~10~° seconds.

The average length of time that a molecule remains in the excited state
before returning to the ground state.

A molecule or compound that has a known fluorescence response. The-
se probes have various sensitive areas depending on the peak excitation
and emission wavelengths and their fluorescence lifetimes.
Fluorophores are used to provide information on concentration, size,
shape, and binding, in a particular medium. Good fluorophores are sta-
ble over wide pH and temperature ranges as well as resistance to
photobleaching.

A mode of detection in which fluorescence is collected off the front sur-
face of the sample. Front-face detection usually is selected for samples
such as powders, thin films, pellets, cells on a cover-slip, and solids.

A yellow (Latin fulvus = yellow) to yellow-brown humic substance sol-
uble in water at all pH values. Fulvic acid is less aromatic (fewer ben-
zene rings) and has a more acidic character than humic acid.

Optical element in the monochromator, consisting of finely scribed
grooves that disperse polychromatic light into its component spectra.

The lowest energy level in a molecule. For fluorescence to occur, a
molecule absorbs a photon of light, thereby exciting it to the S; level. A
fluorescence emission occurs during a transition from an excited state
S to the ground state So.

Optical component that passes light of a higher wavelength.

Any of the mixture of complex macromolecules having polymeric phe-
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nolic structures and extractable from soils (humus) and peat. Soluble in
water only above pH 2. Produced by the oxidative degradation of lig-
nin, and has the ability to chelate metals, especially iron.

Increment The spacing between adjacent measurement points in an acquisition.
Typically, increments take the form of wavelength (nm) or time (s or
ms).

Inner-filter effect The absorption of the excitation beam or fluorescence emission from a

concentrated sample by components in the sample. Note there are Pri-
mary and Secondary inner-filter-effects (IFEs). IFEs reduce the signal
intensity from the sample creating artifacts in the spectra. For this rea-
son, we recommend using concentrations of <0.05 OD in a 1-cm-
pathlength cell. The Aqualog IFE tool can automatically correct most
samples for IFE. IFE correction requires the sample concentration be in
the linear Beer-Lambert region.

Integration time The amount of time that each data point is collected from the detec-
tor(s), specified in seconds. Longer integration times can help improve
the signal-to-noise ratio for a measurement, while shorter integration
times reduce the amount of time required for a scan and prevent satura-
tion of the fluorescence detector. Choose integration times to optimize
the signal-to-noise ratio.

Internal conversion Electronic transitions within an excited molecule that do not result in
emission. Also called a “non-radiative transition”, this usually involves
changes in vibrational levels.

Intersystem crossing The electronic transition from the excited singlet state to the excited
triplet state before returning to the ground state. This transition involves
a change of spin that is quantum-mechanically forbidden, giving a
much longer timescale than fluorescence. This transition causes phos-
phorescence on the timescale of microseconds to seconds.

Intrinsic fluorescence The natural fluorescent properties of molecules.

Jabtonski (energy) dia- A diagram that illustrates various energy levels and electronic transi-

gram tions available in a particular molecule. Possible paths for fluorescence,
phosphorescence, and non-radiative transfers are shown on this dia-
gram, along with the various vibrational sub-levels available around
each energy level.

Laser A monochromatic light source that provides high excitation intensity.
The word “laser” is an acronym: Light amplification by stimulated
emission of radiation.

Linearity Signal response; the desired response from a light detector is a linear relation-
ship. For example, when detector response is linear, if the light intensity dou-
bles, the detected signal also doubles. See Spectral Calibration.
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Low-pass filter

Luminescence

MCD shutter

Mercury lamp

Mirror-image rule

Molar extinction coeffi-
cient (&)

Monochromator

Neutral-density filter

Natural Organic Matter
(NOM)

Optical density

Optical-density effects
(Inner-filter effect)

Parallel Factor Analy-
sis (PARAFAC)

Phosphorescence

Glossary

Optical component that passes light of a lower wavelength.

The emission of light from matter excited from a variety of processes,
resulting in an electronic transition within the molecule to a lower ener-
gy state. See also: Bioluminescence, Chemiluminesence, Fluores-
cence.

Multi-channel device shutter.

Light source that emits discrete, narrow lines as opposed to a continu-
um. A mercury lamp can be used to check the monochromator’s cali-
bration.

When the emission profile appears to be the mirror image of the absorp-
tion spectrum.

The absorptivity of a particular substance, in M cm™.

The component in a spectrofluorometer that is scanned to provide the
excitation spectra. Monochromators are chosen for stray-light rejection,
resolution, and throughput.

An optical element that absorbs a significant fraction of the incident
light. These filters usually are characterized by their optical density, on
a logarithmic scale. For example, a filter with OD = 1 transmits 10% of
the incident light. Ideally, these filters absorb all wavelengths equally.
See also Absorbance.

Organic matter originating from natural sources (primarily decomposed
plant and animal material that leaches from soil), that is dissolved in a
water source.

A synonym of absorbance. See Absorbance.

Fluorescence intensities are proportional to the concentration over a
limited range of optical densities. High optical densities can distort the
emission spectra as well as the apparent intensities. See also Inner-filter
effect.

A multi-way canonical decomposition-analysis method.

The emission of light or other electromagnetic radiation during the tran-
sition of electrons from the triplet state to the ground state. Phosphores-
cence is generally red-shifted relative to fluorescence and occurs within
~10° to ~1 second. To enhance phosphorescence, samples often are
frozen at liquid-nitrogen temperature (77 K).
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Photobleaching

Principle Component
Analysis (PCA)

Quantum yield (Fluo-
rescence quantum
yield)

Quenching

Quinine Sulfate Unit
(Qsv)

Raman scattering

Rayleigh scattering

Real Time Control

Reference detector

Glossary

The reduction in fluorescence from a photosensitive sample overly ex-
posed to excitation light. Not all samples photobleach, but if so, take
care to keep the sample out of room light. The Aqualog® scans rapidly
and from low energy to high energy to minimize photobleaching.

Uses an orthogonal transformation to convert a set of observations of
possibly correlated variables into a set of values of uncorrelated varia-
bles called “principle components.”

The efficiency of the absorption of a photon to be emitted (fluoresced).
Quantum yields typically are expressed as percents. The fluorescence
quantum yield is the percentage of photons absorbed that actually leads
to fluorescence. This number is reduced by scattering, quenching, inter-
nal conversion, and non-radiative effects, along with several other spe-
cialized processes.

Reduction in the fluorescence intensity of a sample by a variety of
chemical or environmental influences. Quenching may be static, dy-
namic, or collisional in nature.

The fluorescence intensity of 1 part per million (1.26 uM) quinine sul-
fate dissolved in 0.1 M HCIO,4, when excited at 347.5 nm and its emis-
sion measured at 450 nm for a prescribed set of bandpass and integra-

tion time conditions.

Scattering caused by vibrational and rotational transitions of molecular

atomic bonds. Raman bands generally appear red-shifted relative to the

incident electromagnetic radiation. The primary characteristic of Raman
scatter is that the difference in energy between the Raman peak and the

incident radiation is constant in energy units (cm™*) for a given molecu-
lar bond’s vibrational mode.

Light scattering from particles whose dimensions are much smaller than
the wavelength of incident light. Rayleigh-scattered light is of the same
energy as the incident light. The scattered radiation’s intensity is in-
versely proportional to the 4™ power of the wavelength of incident radi-
ation.

The Aqualog® software application that gives the user full control of the
system in real-time, in order to optimize the system setup for a particu-
lar measurement. Use Real Time Control to find the optimal slit widths
for sample measurements, or to check that the excitation beam is strik-
ing the sample properly.

The detector used to monitor the output of the xenon lamp. A silicon
photodiode with enhanced-UV response is used for the Aqualog, and is
connected to input channel R. In the Aqualog®, both the absorbance and
fluorescence emission detection-paths are automatically corrected by
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Resolution

Right-angle detection

Sample changer (au-
tomated)

Saturation

Scatter

Signal channel

Signal-to-noise ratio

(M)

Single Point

Singlet state

Spectral calibration

Spectral correction

Glossary

dividing by the reference-detector signal.

The ability to separate two closely spaced peaks. Resolution can be im-
proved by decreasing the bandpass and the increment (step size).

Collection of fluorescence at 90° to the incident radiation. Right-angle
detection typically is selected for dilute and clear solutions.

An automated accessory that automatically positions up to four cuvettes
held in the sample compartment. Use this accessory to run up to four
samples at one time for a small assay, or to run blanks with the samples
simultaneously. Automated sample changers are thermostatted and pos-
sess magnetic stirrers.

The effect of having too much signal incident on a particular detector.
Saturated detectors give erroneous results, and do not show any re-
sponse for small changes in signal. The Aqualog® CCD saturation (16
bits resolution) is at 65 536 counts per integration-time interval.

A combination of Raman, Rayleigh, and Rayleigh-Tyndall scattering,
which can distort fluorescence spectra with respect to intensities and
wavelengths.

See: Acquisition modes.

The measurement of the signal observed divided by the noise compo-
nent seen in that signal. Generally, the better the S/N is, the better the
measurement is.

The Aqualog® scan-type designed for performing single-point absorb-
ance only measurements at discrete wavelength pairs. The data are ac-
quired as single points at a user-defined set of excitation-emission
wavelength pairs for a user-defined number of samples. These data are
displayed in either spreadsheet format, or in a plot.

The spin-paired ground or excited state. The process of absorption gen-
erally produces the first excited singlet state, which takes time to fluo-
resce, and may undergo intersystem crossing to form a triplet state.

The accuracy of a monochromator with respect to its wavelength
alignment. This is a measure of the monochromator being at the correct
wavelength when it is set there. Monochromators are traditionally cali-
brated using line-spectra sources, such as mercury lamps. The
Aqualog® automatically checks its calibration via validation tests.

The removal of the wavelength sensitivity of detectors, optics, sources,
and backgrounds from the spectrum taken on a sample. All corrections
are applied automatically with Aqualog® software. When spectral cor-
rection has been properly performed, the true theoretical spectra from a
sample should be all that remains. Spectral correction is accomplished
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Spectral response

Spectrofluorometer

Stokes shift

Specific Ultraviolet Ab-
sorbance (SUVA)

Technical spectrum

Temperature scan

Throughput

with a variety of options on HORIBA Scientific spectrofluorometers.
Excitation and emission correction-factor files are provided to remove
the wavelength-sensitivity of detectors and their optics. The reference
detector is present to remove the lamp and excitation optics’ response.
Blank-subtraction and dark-offset are used to remove background levels
and responses.

All detectors have a higher sensitivity to some wavelengths than to oth-
ers. The spectral response of a detector is often expressed graphically in
a plot of responsivity versus wavelength.

An analytical instrument used to measure the fluorescence properties of
a molecule or substance. The device consists of at least two mono-
chromators, a source, a sample compartment and detection electronics.
The instruments may be scanned on the excitation, emission or both to
provide insight on the characteristics of the sample being studied. New-
er spectrofluorometers provide many more automated options, includ-
ing polarization, temperature, titer plates, pressure, and many more.
Today, these instruments are computer-controlled, allowing easy con-
trol of assays and complex experiments.

Generally, the energy-difference between the absorption peak of lowest
energy and the fluorescence peak of maximum energy.

The ratio of the A254 nm/cm to the total concentration of dissolved or-
ganic carbon in a filtered sample.

SUVA(in L j A254/cm

= x100cm/M
mg-M ) mgDOC/L

SUVA is used to predict the potential for the formation of disinfection
byproducts. It is also used to determine compliance with the disinfec-
tion byproducts rule-requirements for removing NOM.

A spectrum acquired on research instrumentation with instrumental bias
remaining in the measurement. This spectrum must undergo proper
spectral correction in order to match the theoretical spectrum. HORIBA
Scientific spectrofluorometers offer various methods for such correc-
tion, including spectral correction, dark offset, blank subtraction, and
others.

A Kinetics scan-definition that consists of a particular scan made
across a user-defined temperature range. This scan may be used to mon-
itor a sample’s temperature response, or, more specifically, to perform a
melting curve for a sample. Temperature scans require an automated
bath compatible with Aqualog® software to be attached to the
spectrofluorometer system along with a thermostattable sample mount.

The amount of light that passes through the spectrofluorometer for a
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Time-based scan

Total luminescence
spectroscopy (TLS)

Transmission

Triplet state (T1)

Tyndall scattering

Vibrational states

Xenon lamp

Xenon-lamp scan

particular measurement. The throughput usually is measured as the
counts per second measured on the water Raman band at 350-nm exci-
tation with 5-nm bandpass. As bandpass increases, so does the through-
put. Like bandpass, throughput has an inverse relationship with resolu-
tion. When the throughput is increased, the resolution decreases.

Scan type in which the sample signal is monitored as a function of time,
while both the excitation and the emission spectrometers remain at
fixed wavelengths. Time-based data are used to monitor enzyme kinet-
ics, dual-wavelength measurements, and determine reaction-rate con-
stants.

Spectroscopy devoted to monitoring changes to the entire excita-
tion/emission matrix of luminescence on a sample. This discipline is
best applied to fast kinetics measurements of samples during reactions,
temperature curves, or changes in other parameters.

Light that passes through a sample without being absorbed, scattered, or
reflected. Transmission is usually measured as a percentage of the inci-
dent light at a certain wavelength.

The spin-paired ground or excited state formed from the excited singlet
state, in which electrons are unpaired. The triplet state gives rise to
phosphorescence.

Scatter that occurs from small particles in colloidal suspensions.

Sublevels within an electronic energy level resulting from various types
of motion of the atoms in a molecule. Transition between these states at
a particular energy level does not involve a large change in energy, and
typically is a non-radiative transition. In larger electronic transitions
such as fluorescence, a molecule drops from the lowest vibrational level
of the excited state to the highest vibrational level of the ground state.
This emission is termed the Stokes shift between the S; and ground
states.

Lamp that produces a continuum of light from the ultraviolet to the
near-infrared for sample excitation.

A profile of the lamp output as a function of wavelength. The lamp scan
is acquired using the reference detector while scanning the excitation
spectrometer. The maximum xenon-lamp peak at 467 nm can be used to
determine proper calibration of the excitation spectrometer.
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15 : (€ Compliance Information

Declaration of Conformity

Manufacturer: HORIBA Instruments Incorporated

Address: 3880 Park Avenue
Edison, NJ 08820
USA

Product Name: Aqualog

Model #: Aqualog
Aqualog-UV
Conforms to the following Standards:
Safety: EN 61010-1: 2001
EMC: EN 61326-1: 2006 (Emissions & Immunity)

Supplementary Information

The product herewith complies with the requirements of the Low Voltage Directive
2006/95/EC and the EMC Directive 2004/108/EC.

The CE marking has been affixed on the device according to Article 8 of the EMC
Directive 2004/108/EC.

The technical file and documentation are on file with HORIBA Instruments
Incorporated.

P fclunne Hot

Sal Atzeni
Vice-President, Retail Engineering, and CTO

HORIBA Scientific
Edison, NJ 08820
USA

August 18, 2011
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Applicable CE Compliance Tests and Standards

Test Standards

Emissions, Radiated/Conducted EN 61326-1: 2006
Radiated Immunity EN 61326-1: 2006
Conducted Immunity EN 61326-1: 2006
Electrical Fast Transients EN 61326-1: 2006
Electrostatic Discharge EN 61326-1: 2006
Voltage Interruptions EN 61326-1: 2006
Surge Immunity EN 61326-1: 2006
Magnetic Field Immunity EN 61326-1: 2006

Harmonics
Flicker
Safety

EN 61000-3-2: 2006
EN 61000-3-3: 2008
EN 61010-1:
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Chapter 16 : Index

Key to the entries:
Times New Roman font

subject or

keyword
Arial font..........cccooveveiieinnn, command,
menu choice,
or data-entry
field
Arial Condensed Bold font.....dialog box
Courier New font...... file name or
extension
>
[ 01U £ 0] 6-12, 6-28
1
15-pin cONNECtOr .......cccevveveceeciee. 3-5, 10-2
1905-OFR ....ooviiieeceecee e 11-14
1920 .o 11-4
1925 114
1950 .o 11-5
1955 114
1. Load Calibration data label ................ 8-4
2
2. Load Conc. Data (opt.) button ......... 8-26
3
351697 .o 2-5
3D bUttON e, 6-9, 6-25
3D data.....cccoveeiieceee e 5-31
5
53057 coeeece et 2-5
9
98015 ..o 2-5

Index

98020 .....e e 2-5
A
About Aqualog window .............c..co..... 7-4-5
About Aqualog... ....cccoeeveieiiieie e, 7-4
Abs and Trans Graphs tab................... 6-20
Abs Photometric Accuracy (Starna RM-
OBHLKIL ..o 4-7
Abs Spectra Graphs tab.............. 6-12, 6-28
Abs/Ex Wavelength Accuracy .............. 4-4
ADSOrbancCe.........ccooevvieieiiseeeeeens 6-2
absorbance scan.........ccccvvvveveeienie e 5-2
Absorbance spectra ..........cc.coeveeennen. 6-1-2
Accumulations field..........c.ccoccoevvvinnne 9-7
Add BULEON.....cceeiieeee e 6-22
Add --> Dutton........ccccceevvieiie e, 8-5
Add Sample Types window..................... 6-22
Advanced button..........cccccceveveveiienienenn, 7-8
AICONOX® ..., 9-1
All Programs.........ccccceeveiveveeieineennn, 10-13

Allen key ... 2-5, 10-1, 10-3, 10-5, 10-7, 10-9,
10-18-19
Analysis — CLS (No Model) window ....... 8-23
Analysis — PARAFAC (No Model) window 8-2
Analysis — PCA (No Model) window....... 8-18
Analysis Tools area.............ccccuene. 8-2, 8-23
Apply button.........ccceviiiieec e, 10-17
Aqualog Configuration window....... 10-13-14
Aqualog Experiment Options area....... 5-4
Aqualog Experiment Setup window 2-11, 5-3,
5-6, 5-23, 5-37, 6-2, 6-6, 6-9, 6-18, 6-21,
6-26
Aqualog Experiment Type window.2-10, 5-3,
6-2, 6-6, 6-9, 6-18, 6-25, 10-15
Aqualog icon .......cceeveeeiieceeee, 2-9, 4-2
Aqualog IFE button............... 5-9, 6-13, 6-29
AqualLog Main Experiment Menu2-10, 5-2, 5-
3, 6-2, 6-6, 6-9, 6-18, 6-21, 6-25, 10-14
Aqualog main window..2-9, 4-4, 4-7, 4-11, 4-
15, 4-18, 4-21, 7-4
Aqualog Sample Q Complete window ....5-32
Aqualog Sample Q Resume window ...... 5-32
Aqualog Sample Q window..................... 5-29
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Aqualog® software 0-1, 2-5, 2-7, 2-9, 2-11, 3-
4,3-6-7,4-3-4,5-1, 7-1, 7-3-5, 9-6-8, 10-
14, 12-4

Aqualog®-UV......ooooveeeeeenn, 10-1, 10-21
Aqualog UV filter Kit...........cccoeeirennnn 10-21
AquaLog V... tab......cccoeviiiiiiii 10-17

Aqualog Validation Tests 4-4, 4-7, 4-12, 4-
15, 4-18, 4-21

Aqualog Window ...........ccccceevveieennnne 4-2,5-16
ASCIIformat .........ccooveiiiiiiiiiiee e, 5-26
Auto Run Previous Experiment button. 5-8
Auxiliary column .........cccoevevveieiiecee, 8-10
Available Methods list...........cccceeveveeennee. 8-5
B
bandpass...........cceeueenee. 3-4, 9-8-9, 12-2, 12-3
batch jJob.......ccoovevieieee, 5-14-15
batch-processing .........cccceeevvercienenienn 5-22
Beer-Lambert law .............cc.o....... 1-3-4,9-11
Between Each Experiment field......... 5-34
Binfield ..o 10-17
biological samples.........cccooeviveieiicieenne 9-3
0] F= 0| 6-3, 6-7, 6-10
BlanK......oooooooveiieicie e, 6-22
DIanK FileS......coovvieiiiiee e, 5-2
Blank Group Start # ........cccccoeveiinennn. 5-25
F L D1aAnK 5-2
DIAZING ..o 3-4
Browse button.......ccccceeeevviieiivciiiee e, 5-5
Browse for experiment files to >> Add
DULEON ..o 5-14
Browse for Folder window...................... 5-25
Browse... button..........ccocoeveeiveiiineeinen, 5-25
B(X) CellS oo 4-9
C

cable..2-5-6, 2-9, 7-2-3, 10-2, 10-12, 10-19-
20, 11-16

Cancel button...4-6, 4-9, 4-14, 4-17, 4-20, 4-
23, 5-18, 5-38, 6-5, 6-20, 6-23, 10-19

CaAUtION NOLICE ....ccvveee e 0-5

CCD detector 3-2, 3-5-6, 4-11, 7-1-2, 9-4-5,
12-1-2

(OO D CF- 1] o [T

Index

CCD Gain drop-down menu 5-17, 5-37, 6-7,
6-10, 6-19, 6-26,

CCD saturation ..........cccoceevverecvvesunenn 9-9-10
CCD ShOt NOISE.....ccvevirieeiieie e 9-9
CDOM....cooviviiriiiiannn, 1-1-3, 1-5-6, 9-9-11
CE compliancCe.........cccovvvevenencicnineeins 0-12
CE Compliance Tests and Standards....... 14-3
Certified Value.........ccccoceevevvieiiecec, 4-9
charcoal filters .........cccccevvevirnnnn. 10-1, 10-21
Classical Least-Squares Analysis.............. 8-1
classical least-squares fitting ................... 8-23
CLS e 8-1
CLS - Classical Least Squares sub-
header ........cccoovveviiie e, 8-23
Collect.......... 4-4,4-7,4-11, 4-15, 4-18, 4-21
colored dissolved organic matter............... 1-1
Comments field .........cccooevveiiiiciies 5-14
confidence intervals...........c.ccccoeeveveinnee. 8-10
CONSErAINtS....ccceecececec e 8-15
Constraints area.........ccceevevveveeieieennens 8-15
Continue button............cccceeve.. 5-27, 5-35-36
Continuous checkboxX.............ccccveneee. 10-17
CONEOUT ....viie it 8-13
Core Consistency thumbnail ................ 8-10
correction-factor files ........c.ccccoevvveinennnnn. 3-6
COVEISIIPS ..o 9-2
Create button........cccccevvvveivereciecee 5-23
Create Report button.......... 5-19, 6-16, 6-32
Cumulative Variance Capture............. 8-22
Custom... ..o 8-4

cuvette..1-4, 4-11, 7-2, 9-1-2, 11-7, 11-9, 11-
11

D
danger to fingers notice .........ccccceeevevveenenn. 0-6
dark current.........ccocevveveienieee e 1-2
Dark Offset checkboX.........ccccccovvverivinnnee. 7-2
dark NOISE.......ccoveieiiciecccece e 9-9,9-11
DATfiles .o, 8-19
Data column........cccovvveiveiecieceee e 8-9
DataSet Editor window............c...cccenee 8-25
Declaration of Conformity ...................... 14-1
DECOMPOSITION ....cocoeiiiiiiecieieias 8-2
DECOMPOSITION header ................... 8-18
de-ionized water ................... 4-11,9-1, 10-13
Delay before executing field................ 5-15
Delay before first field.............cccceevenns 5-15
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Delay between each field..................... 5-15
Delay between each repeat list field ..5-15
Delay Remaining.......ccccceoevvieicnennnn 5-36
Delays area..........ccccoeveveiveveiieiiece e, 5-34
Delete button.........cccceeeveiiciec i, 5-14
detector................ 1-2, 3-2, 3-6, 7-1, 9-4, 12-1
DeteCtors iCON ......cocvevevveeeciee e 7-7
Device Id field ......cccccooveiiviiiiiiicciee e, 7-8
Dewar flasK ......cccccocvveivieiicieccec e 11-3
dimensions .............ccccoe e, 12-3
(o [1Yo] P 1= 0-3
diSPErsioN ......cccvvvevieie e 3-4,12-2
Display Data window..............cccccoevvenee. 8-11
dissolved solids.........ccccceeveeeiieeiiiec e, 9-3
Double Spectrometer area.................. 10-16
Down BUtton ......ccoveeveiciiecece e 5-14
Dual-Position Thermostatted Cell Holder11-8
[ 1Y 2-7
E
o || SR 8-14
Edit All Settings button............c.ccc....... 8-12
Edit Data.........cccceeevvveeiieeiieeene, 8-20, 8-25

EEM...1-2-6, 5-3, 5-18-19, 5-30, 5-37, 5-39,
6-1, 6-9, 6-16, 6-26, 6-32, 8-5-6, 8-9, 8-
23,9-10-11

EEM 3D + Absorbance................. 6-9, 6-26
EEM Filter Settings window .................. 8-5-6
EEM Filtering ......cccovevvevevieceee e 8-5
electric shock notice..........cccoovvvvivirinnnnnne. 0-6
electrical requirements...........ccccceevevveennenn. 2-4
eleCtrONICS ..oeeiveieee e, 3-6, 7-2
elliptical Mirror ..o, 3-3
EMISSIioN 2D .....covvviieiiice 6-6, 10-15
EMISSION SCAN .....vevvveveeieieie e 5-2, 6-25
Emulate button..........cccceovveveieiciennn, 2-10
emulation ........ccooeviiere e 2-9
Enable External Trigger checkbox....... 5-24
environmental requirements ..............c....... 2-3
ethylene-glycol................... 11-6, 11-8, 11-10
excessive humidity notice...........ccoccovruenne. 0-6
excitation-emission Map .........cccevevveiinnns 1-2
EXCItation SCAN.......cccervereerierieeie e 6-25
Excitation Wavelength...............cc.co...... 6-19
Execution LiSt .......ccoovvieieiiennene. 5-14-15

Experiment Menu button.2-9, 5-2-3, 6-2, 6-
6, 6-9, 6-18, 6-21, 6-25

Index

Experiment Paused window5-18, 6-19-20, 6-
22

Experiment Setup window ..5-17, 7-1, 7-6, 9-
6-8, 10-15

Experiment Status window .4-6, 4-9, 4-14, 4-
17, 4-20, 4-23, 5-18, 5-38, 6-7, 6-10, 6-19,
6-26

exXplosion NOLICE.........ccvvvveeveeie e 0-6
Export Options area..........ccccceevvevvveeenne. 5-26
extinction coefficient............ccccoeveivinene. 1-3
extreme cold NOLICE ..........cocvvervrinieinnnn, 0-5
F
F-3030 ..oveieceereieiee e 11-16
F4-3000 ...ccooiiiiiiieieiee e 11-5
face-shield .........ccoovvviiii e, 0-7
Fiber Optic Mount..........c.ccoeevivvevvenee 11-5
fiber-optic bundle ..., 11-5
Figure 1 PARAFAC ..............cccooviiiiinen, 8-7
File. oo 5-29-30
File field ..., 5-4
File Name field .........cccooovvveiiiininee 5-14
Files of type drop-down menu............... 5-29
FIter e, 10-1, 10-21-22
filter-assembly ........cccooveviiiieiicccee, 10-22
filter wheel.......cccocoovviiiie e, 7-3
First Order Rayleigh Filter checkbox...8-5
Fitting PARAFAC progress bar ................. 8-16
FL-1013 i 11-3
FLA-1011 i 11-6
FLA-1012 ..o 11-8
FLA-1015....i oo 11-15
FLA-1027 ..o 11-10
Flow chart........ccoooviiie e, 1-6
Fluorescence Correction (NIST SRM
2941) it 4-15
Fluorescence Correction (NIST SRM
2942) it 4-18
Fluorescence Correction (NIST SRM
2943) i, 4-21
FM-2003.........ccooviririirnne 11-6, 11-8, 11-10
Four-Position Thermostatted Cell Holder11-6
fused SiliCa.......cccccvvveerieeii e 11-3-4
TUSES ..o 2-4,12-3
FCY) column ..o, 4-10
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G
GaIN i 9-11
gamma-ray SPIKeS ........ccccvveriiiiiiiicne 9-9
goodness-of-fit........ccoovvveveiieiicec, 8-10
Grating ..ocoevveeeereeese e 3-4,12-2
H
Half-Width field .........cc.ccooeeiiieiie 8-5
REIP. e 9-7
Help oo 7-4
highly opaque samples...........ccccocevvrennnn 9-2
HJY_normalize window........ 5-12, 6-14, 6-30

Horiba JY Aqualog File (DAT) 8-3, 8-19, 8-
24, 8-26

Horiba JY Aqualog File (DAT) file type 8-3

Horiba JY Aqualog File (DAT) type.... 8-19

host computer..0-1, 2-4-5, 2-7-9, 3-2, 3-7, 4-
2,5-9-10, 5-13, 7-3, 8-2, 10-1-2, 12-1, 12-
4

hot equipment NOLICE.........ccocevereririene 0-6
Hotelling plot.........ccooviiiiicce 8-28
hour-meter........ccccovvvevvnennennn, 10-13, 10-21
HPLC Flow Cell ... 11-4
I
IFE. 1-1,1-4-5
Import window.............. 8-3, 8-19, 8-24, 8-26
Increment..................... 6-7, 6-10, 6-19, 6-26
Increment drop-down menu ..5-17, 5-37, 9-8
INjector POrt .......c.ccooevvevveiiiccc e 11-15
inner-filter corrections ..........ccccoeceveviennnnn 9-2

inner-filter effect.. 1-1-2, 5-9-10, 5-13, 6-13,
6-29

Input Values button...................... 6-16, 6-32
Input Values window ............ 5-19, 6-16, 6-32
Insert Sample window............cccccvenenee. 5-27
Installed Components window................. 7-5
instrument configuration................c........ 5-27
integrating Sphere.........ccccoeveviveceecieenen, 5-2
integration time ................... 5-18, 9-5-6, 12-2
Integration Time........ 5-18, 5-24, 5-39, 6-19
intense light Notice .........ccccocvvviveieeiieeen, 0-5
INtercept.....cccoviii e 6-23
Intercept SA.......cccovvvviviiieeneseneie 6-23

Index

Intermediate Display 5-5, 5-8, 5-28, 5-35-36,
6-3-4, 6-8, 6-11, 6-27

INEITUPLION ..o 5-31, 5-33
INterval ... 6-19
R Y] A1 T 7-3
J
J1933. 9-2, 11-12
J356947 ... 10-21
JO80087 ... 2-5
JObIN YVON oo 10-13

JY Rayleigh Masking User Input window ... 5-
10, 6-13, 6-30

Jyb file e 5-14
K
KoCrO7 blank ..o, 4-5-6, 4-8
K2Cr07 sample.....ooeveeeiieecieceeecieee 4-9
KINBLICS...c.veveiiiiiiiesie e 11-15
Kinetics button.........cccovveveiencicicen, 6-18
KINELICS FUN ..o 5-2
Kinetics spectra.......c.ccoevveveieennnns 6-1, 6-18
L
Lamp hours warning notice..................... 10-1
lamp housing ........ccccccevvevieenen. 10-2, 10-4-5
Lamp Info window...........ccccovvvennnnnnn. 10-14
lamp replacement..........cccocevveieiieieenens 10-1
Lamp ReSet.....cccccoeiiiiiiiiiecie e 10-13
leveling feet ... 2-6
liquid NItrogen ........ccccveveveeveeccceeceee 11-3
Liquid Nitrogen Dewar Assembly........... 11-3
Load button........cccccveeevcveeeiiiiieee 5-14, 8-15
Loading Surfaces window...................... 8-11
Loadings M1 ......cccoooiiiiiiiicne s 8-8
log file..cooveiiiiiie, 5-29, 5-31, 5-33
Lorentzian distribution ...........c.cccceeeivennnne 9-8
M
magnetic stirrer................. 3-5,11-4,11-6-11
MAINTENANCE .....eeveeieeieeie e 10-1
Material Safety Data Sheets ...................... 0-3
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MatLab® console .........cocvvvvvvverrerernene, 1-5
maximum temperature fluctuation............. 2-3
IV COTECE v rveeeeerrrrrnessnrreneessrreeeessnreeeessnrneeesanes 1-2
Method OpLioNS ........ccceevvveieiciciee 8-14
MOF2 e 3-4
Model button .........ccccceveveniienininns 8-6, 8-21

monochromator 3-1, 3-3-5, 4-1, 4-3, 5-2, 7-1,
7-3, 9-4, 10-6, 11-5, 11-12-13, 12-1-2

MONOIAYEIS.......eoiecieeece e 9-2
MSDS.....ciiieeecee e 0-3
Multiple Fluoromax Files — DataSet Editor
WINAOW ..o 8-20
N

Next >> button2-10-11, 5-3, 6-2, 6-6, 6-9, 6-
18, 6-26, 10-15

NIST ..ot 4-15
NIHC aCId ..o 9-1
No Y-block warning window.................... 8-26
NONNEgAatiVIty ........ccoeevveieeir e 8-15
Normalize button.................. 5-12, 6-14, 6-30
normalizing EEM data.............cccooeevenne 5-37
NoOtes (*.tXL) .vevverievececeeee e 5-29
Number Components field.................... 8-6
Number of Blank Groups ..................... 5-25
number of COMPONENTS..........cccevervreririnns 8-6
Number of Standards ..............ccccvneee. 6-22
Number of Unknowns...........cccccceeenee. 6-22
N-way TOOIDOX .....ccoivriiiiiiiieiccccis 1-5
(o)
.ogw workbook format................. 5-26, 5-30

OK button 4-6, 4-9, 4-14, 4-17, 4-20, 4-23, 5-
5, 5-10, 5-12, 5-18, 5-24-25, 5-27, 5-29, 5-
33, 6-3-5, 6-7-8, 6-10-11, 6-13-14, 6-16,
6-20, 6-22-23, 6-27, 6-30-32, 7-5, 7-8, 8-
3, 8-6, 8-12-13, 8-15, 8-19, 8-21, 8-24, 8-
26, 10-1, 10-14

Open button . 5-23, 5-29-30, 8-3, 8-19, 8-25,
8-27, 10-17

Open WiNdOW .........cccouvevieiicieeie e 5-29
OPEN...ee e 5-29-30
optical layout..........cccovviviiiiii 3-3
(@] 0] 10 1 1S S 8-14
Options/Preferences window ........ 8-12, 8-14

Index
origin® ............. 0-1, 5-5, 5-8, 5-16, 5-30, 7-5
Output File Names area..............coeueee.. 5-25
Output Files ..o, 5-34
Output Folder area............ccccecvevverrvennenn, 5-25
Output Parameters Validation window...5-34
OZONE .eiiieeciiie ettt 10-21

P

PARAFAC............ 1-5, 8-1-2, 8-6, 8-18, 9-12
PARAFAC — Parallel Factor Analysis..8-2
PARAFAC WindOW........cccoevvriiriininieenines 8-16
Parallel-Factor Analysis.........ccccccevviennnnn 8-1
Parameters column ..........cccccevveiiiennnnn, 8-8
PCA e 8-1
PCA — Principal Component Analysis8-18
Perform Split-Half Analysis button......... 8-16
Performance Test Report............ccccceevenen. 4-3

Performing Split Half Analysis progress bar8-
16

Phillips screwdriver..........c.ccocvvevveiienenn 10-1
photobleaching .........c.cccccevevueenee. 1-1, 3-4,9-8
photodiode.........cccvvverivnnenne. 3-6, 12-2, 12-3
pixel-binning .......... 5-17, 6-7, 6-10, 6-26, 9-5
Please Change Samples window ..5-27, 5-35
Plot 2D Loading Surfaces button ........ 8-11
Plot DUttON......ccveiieeeee e 8-22
Plot Control window...........c.ccccvervennnnne. 8-28
Plot Controls window............... 8-11-12, 8-22
Plot Data Estimate and Residuals button
............................................................. 8-11
Plot Eigenvalues/Cross-validation
Results button ..., 8-21
Plot Scores and Sample Statistics button
............................................................. 8-28
PlOTLYPE ..o 8-13
Position field ..........cccoovevviieiiecicen, 10-16
Post Processing Options area.............. 5-26
potassium bromide ..........cccocoeiiiiiiieinn, 9-2
POWUEN ...t 9-2,11-12
POWET COId...cvveirerieiieieeie e 2-6, 10-2
power SUpplY ....ccovvvveiiciiee 7-1-2,10-2
POWET SWILCH.....ooviiiiiiiiiiiccecee 4-1-2
Prediction button...........ccccoeeviieivene 8-27
PreproCeSS......cccoveivieeiiiee e 8-4
Preprocessing X-block window ......... 8-4, 8-6
Previous Experiment Setup button ....... 5-6
Principal-Components Analysis....... 8-1, 8-18
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Print Info button ..o 7-5
Processed Graph IFE tab ..................... 5-9
Processed Graph NRM tab................. 5-13
Processed Graph RM ........c.ccccevennnee. 5-10
Profile button.........c.ccceeviievvennenn, 6-15, 6-32
Profile Tool button...........ccceveveiiennnee. 5-19

Project name window 4-6, 4-9, 4-14, 4-17, 4-
20, 4-23, 5-5, 5-18, 5-38, 6-4, 6-20, 6-23

protective glovesS ........cccoevvvevviiciiccees 0-6
Q
(011U TSN 1-5
QSU Adjust value.........cccovrenencieenn 5-18
quantum yields.........cccccveveiieieeieiece, 9-5
Quartz Cuvette ..o 11-4
quartz Window..........cccccveveeeeieeie e, 3-3
QUEBUE .. 5-22, 5-27
Quinine Sulfate blank .............ccceevveinns 5-18
Qunine Sulfate button............cccccveennees 5-37
Quinine Sulfate sample..........ccccceeevenee. 5-18
quinine sulfate solution.................. 6-18, 6-21
Quinine Sulfate standard kit.................... 5-17
quinine sulfate unit..........cccccooeveiinenn. 1-4-5
Quinine Sulfate Units button................ 5-17
R
R 1-2
Raman Filter checkbox..............c..c........ 8-5
Raman mask..........cccevvvienieniic e 8-4
Raman scattering..........cccceevevveveeineennns 1-3-5
Raman Scattering Area Unit button ... 5-37
Raman Shift field.........c.ccccoocvveiiieieenne 8-5
Raw data thumbnail ................cccooernie 8-9
Rayleigh lines.........cccooiiiiiiniie 8-4
Rayleigh masking...........ccccceevvevenne. 1-3,9-11
Rayleigh Masking button....5-10, 6-13, 6-30
Rayleigh-masking tool...................... 7-2,9-11
Rayleigh scattering...........ccoovevvennne. 1-3,5-10
RC creereeie ettt 1-2
read this manual notice ..........c..cceeveveennne 0-6
readout NOISE ......ceevveeiieeiie e, 9-8-9

Real Time Control....7-1, 7-6, 9-6, 10-15, 10-
18-19

reference detector1-2-3, 3-2, 3-5-6, 7-1, 12-1

REGRESSION header ..........ccocvvveevnneee. 8-23

Index
relative humidity...........ccoooveennnnene 2-3,12-3
Remind Later button...........cccceeeevnnenen. 10-21
Res. Sum. Sqg. M1 thumbnail ............... 8-10
Rescale Y button........ccccoeevevivieiiiieene, 5-21
Reset Lamp button ..., 10-13
Reset Now button ...........cccceeevveeiiineenns 10-21
Reshape......c.ccocveviiciiecnc, 8-20, 8-25
Reshape Data window ................... 8-20, 8-25
Residuals column.........ccoceevvivieeiiinnenen. 8-10
Residuals thumbnail .............cccceeevvenee. 8-10
(=10 (V] T0] o 12-2
Resume button..........ccceeevveeeiiee e, 5-32
RM-06HLKI-R ..., 4-7
RMS NOISE ..o 4-24
RoHS Declaration of Conformity............ 0-13
RSU Adjust values..........cccccoevvninnnnnne 5-39
RSU-Adjust tab .......ccccooevvevviiiiicieee 5-39
RTC button.......cccccoeeviviieicieeenen, 7-6, 10-15

Run button... 4-5, 4-8, 4-13, 4-16, 4-19, 4-22,
5-4, 5-7, 5-15, 5-17, 5-27, 5-34, 5-38, 6-3,
6-7, 6-10, 6-19, 6-22, 6-26, 10-17

Run JY Batch Experiments button......5-14
S
S e ———————— 1-2
S1c/R1csignal .......ccovvviiiiieiiiiciees 9-11
SIN oo 4-24,9-5-7, 9-9-10, 9-12
SIR et 1-2
safety goggles.......ccoevveveiie i 0-6
safety SUMMArY.......ccccoovereiiiere e 0-5
safety-training requirements...................... 2-1

Sample - Blank Contour Plot tab6-12, 6-28

Sample — Blank Processed checkbox.5-26

Sample — Blank Processed results......5-26

Sample Cell ..o, 11-4

sample changer 6-2—-4, 6-6, 6-7, 6-9-10, 6-18,
6-21, 6-25, 6-27

sample compartment.. 3-5, 4-11, 4-13, 5-4, 5-
18, 5-27, 5-35-36, 6-2-4, 6-6, 6-9, 6-18, 6-
21, 6-23, 6-25, 7-2, 10-3, 10-13, 11-5, 11-
15

Sample Compartment Accessory ..11-6, 11-8,
11-10

sample-compartment lid . 4-6, 4-9, 4-14, 4-17,
4-20, 4-23, 5-18, 6-20, 6-27

sample MoUNt.......ccvvvviieiee e 10-2

sample platform.........cccoooeiiiiiciicceen, 3-5
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sample preparation..........cccocvevveeiienennns 9-2

Sample Queue button ................. 5-22,5-34

Sample Queue Setup window ..5-22, 5-24, 5-
26, 5-34

Sample Queue tool.........ccccveeeiieiice 8-1
Sample Setup area..........ccceevevververieannns 5-25
Sample Start #........cccooeveieiiie 5-26
sample turret ........ccooeveveieniennnne 3-5,7-1, 7-3
Samples area.........ccooeeeveieiiicncie 6-22
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[Design Concept]

The HORIBA Group application images are collaged in the overall design.
Beginning from a nano size element, the scale of the story develops all the way to the Earth with a gentle flow of the water.
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