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Identification of Chemicals in Water by Fluorescence
Spectroscopy *

This standard is issued under the fixed designation D 4763; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 2. Referenced Documents

1.1 This practice allows for the identification of 90 chemi- 2.1 ASTM Standards:
cals that may be found in water or in surface layers on water. D 1129 Terminology Relating to Water
This practice is based on the use of room-temperature fluores- D 1193 Specification for Reagent Water
cence spectra taken from lists developed by the U.S. Environ- E 131 Terminology Relating to Molecular Spectroscbpy
mental Protection Agency and the U.S. Coast Guajd Ref E 275 Practice for Describing and Measuring Performance
(1) is the primary source for these spectra. This practice is also of Ultraviolet, Visible, and Near Infrared Spectrophotom-
based on the assumption that such chemicals are either present eters
in agueous solution or are extracted from water into an .
appropriate solvent. 3. Terminology
1.2 Although many organic chemicals containing aromatic 3.1 Definitions—For definitions of terms used in this prac-
rings, heterocyclic rings, or extended conjugated double-bontice, refer to Terminology D 1129, Specification D 1193, and
systems have appreciable quantum yields of fluorescence, thiefinitions under the jurisdiction of Committee E-13 such as
practice is designed only for the specific compounds listed. IDefinitions E 131 and Practice E 275.
present in complex mixtures, preseparation by high- )
performance liquid chromatography (HPLC), column chroma Summary of Practice
tography, or thin-layer chromatography (TLC) would probably 4.1 This practice uses well tested fluorescence techniques to
be required. detect and identify (or determine the absence of) 90 chemicals
1.3 If used with HPLC, this practice could be used for thethat have relatively high fluorescence yields. Table 1 lists for
identification of fluorescence spectra generated by opticgach chemical an appropriate solvent (either cyclohexane,
multichannel analyzers (OMA) or diode-array detectors. water, methyl or ethyl alcohol, depending on solubility), a
1.4 For simple mixtures, or in the presence of other nonsuggested excitation wavelength for maximum sensitivity, a
fluorescing chemicals, separatory techniques might not bwavelength corresponding to the emission maximum, the
required. The excitation and emission maximum wavelengthgumber of fluorescence peaks and shoulders, the width (full
listed in this practice could be used with standard fluorescenceidth at half of the maximum emission intensity) of the
techniques Ref2-6)to quantitate these ninety chemicals oncestrongest fluorescence peak and the detection limit for the
identification had been established. For such uses, generatieéxperimental conditions given. Detection limits could be low-
of a calibration curve, to determine the linear range for use oered, following identification, by using broader slit widths. A
fluorescence quantitation would be required for each chemicalist of corrected fluorescence spectra for the chemicals included
Examination of solvent blanks to subtract or eliminate anyin this practice are also availab{g).
fluorescence background would probably be required. 4.2 ldentification of the sample is made by comparison of
1.5 This standard does not purport to address the safetyhe obtained spectra with information in Table 1 and by direct
concerns, if any, associated with its use. It is the responsibilityisual comparison of appropriate spectra with positions of
of the user of this standard to establish appropriate safety angbrincipal peaks in agreement to2 nm and ratios of peak
health practices and determine the applicability of regulatoryheights in agreement ta-10 % if corrected spectrofluorom-

limitations prior to use. eters are used.
4.3 Spectral distortions due to self-absorption or fluores-
cence quenching or dimer formation may occur at higher
L . o ) concentrations (for example, 100 ppm or ug/mL). If this is
This practice is under the jurisdiction of ASTM Committee D19 on Water and
is the direct responsibility of Subcommittee D19.06 on Methods for Analysis for
Organic Substances in Water.
Current edition approved July 7, 1988. Published September 1988. -
2 The boldface numbers in parentheses refer to the list of references at the end of * Annual Book of ASTM Standardgol 11.01.
this practice. 4 Annual Book of ASTM Standardgol 03.06.
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suspected, the solution should be diluted and additional fluowill be useful for distinguishing single fluorescent chemicals in

rescence spectra generated. If a suspected chemical is rsmlution, simple mixtures or single fluorescing chemicals in the
detected on excitation at the appropriate wavelength, it usuallgresence of other nonfluorescing chemicals. Chemicals with
can be assumed that it is not present above the detection limhjgh fluorescence yields tend to have aromatic rings, some
barring interference effects due to absorption or quenching thdteterocyclic rings or extended conjugated double-bond sys-

can usually be anticipated. tems. Typical chemicals included on this list include aromatics,
L substituted aromatics such as phenols, polycyclic aromatic
5. Significance and Use hydrocarbons (PAH'’s), some pesticides such as DDT, poly-

5.1 This practice is useful for detecting and identifying (or chlorinated biphenyls (PCB’s), some heterocyclics, and some
determining the absence of) 90 chemicals with relatively highesters, organic acids, and ketones.
fluorescence yields (see Table 1). Most commonly, this practice

TABLE 1 Summary of Experimental Parameters and Results

Detection
Chemical Code (_:oncentra— Solvent  Agye, NM Apny , NM Number — WHM, Shoulder Limit ApL, NM Comments
tions, ppm of Peaks nm Number
(BL), ppm

Acenaphthene ACN 1.03 CH 290 323 4 3 0.001 290
Acetone ACT 227 CH 290 410 1 212 290
Acridine ACR 96 CH 285/355 386/422  4/2 2/0

ACR 9.6 ETOH 290/355 357/415  2/2 1/1 0.02/0.04  290/355
Aniline ANL 155 CH 280 316 1 0.037 280
Anthracene ATH 1.03 CH 355 378 4 1 0.001 355

ATH 1.55 ETOH 355 380 4 1 0.001 355
Aroclor 1242 PC4 131 CH 270 317 2 35 1 0.3 270
1254 PC5 129 CH 270 317 2 36 1 2 270
Atrazine ATZ 369 CH 290 350 1 300 290
Azinphosmethyl AZP 112 CH 350 410 2 60 10 350

AZP 122 ETOH 340 420 2 80 4 340
Benz(a)anthracene BAT 1.1 CH 280 386 4 1 0.003 280
Benzene BNZ 79 CH 250 279 3 24 1 2/4 250/265
Benzonitrile BZN 9.9 CH 260 287 2 28 1 0.1/0.1 260/270
Benzo(a)pyrene BAP 0.088 CH 370 405 6 2 0.002 370
Benzyl alcohol BAL 99 CH 250 284 2 27 1 0.1/0.1 250/260
Benzyl amine BZM 118 CH 250 283 1 27 2 3/2 250/260
Benzyl triethylam- BMA 210 H,O 250 280 1 28 59 250

monium chloride

Bisphenol A BPA 10.5 ETOH 270 304 1 30 1 0.04/0.02  270/285
Brucine BRU 135 ETOH 280 327 1 56 212 280/295
O-tert-Butylphenol BOP 21 CH 265 295 1 30 1 0.1/0.1 265/275
p-tert-Butylphenol BTP 175 CH 260 295 1 31 1 0.6/0.4 260/280
Carbaryl CBY 1.0 CH 285 335 2 36 2 0.01 285
Carnauba wax WCA 63.5 CH 260 310 1 64 42 260
Castor oil OCA 390 ETOH 290 328 1 43 2 20 290

OCA 286 CH 280/320 ... 1 180/300 280/320
Catechol CTC 8.7 H,O 265 310 1 46 0.4/0.2 265/280
4-Chloroaniline CAP 17.2 CH 290 328 1 36 1 0.2 290
1-Chloronaphthalene CNA 11.3 CH 290 328 3 34 4 0.1 290
p-Chlorophenol CPN 101 CH 260 305 1 30 1/0.1 260/285
Chlorpyrifos (Duraban) DUR 25.3 CH 280 326 1 52 1/0.5 280/295
p-Chlorotoluene CTN 23.8 CH 265 288 1 29 3 1/0.8 265/275
p-Chloro-o-toluidine COT 25 CH 290 328 1 39 1 0.09 300
Chrysene CRY 1.0 CH 270 383 5 0.002 270
Coconut oil occC 286 CH 290 330 100 290
Cod liver oil OoCL 323 CH 260/280 320/320 1/1 150 260,140 260,280

330 500 1 65 330
Copper naphthenate CNN 98 CH 260 326 1 60 3 3/1 260/280
Cottonseed oil OCs 305 CH 280/320 320/380 ... 165,300 280,320
Coumaphos Cou 11.4 CH 320 377 1 74 0.3 320
o-Cresol CRO 12.0 CH 265 293 1 30 1 0.04 280
p-Cresol CRP 10.3 CH 265 299 1 30 0.03 280
Cumene CuMm 101 CH 250 283 2 28 1 3 250
p-Cymene CMP 11.8 CH 260 285 1 28 2 0.4/0.2 260/270
DDD DDD 61.0 CH 240 294 1 30 2 4 240
DDT DDT 87 CH 245 291 2 28 2 7 245
1,2,5,6-Dibenzanthracene  DBA 0.015 CH 300 396 4 2 0.001 300
Dicamba DIC 22.2 H,O 310 420 1 70 0.9 310
Dichlorobenil DIB 108 CH 285 312 1 30 0.6 285
2,4-Dichlorophenoxy- DCA 159 CH 270 310 1 46 1 30 270
acetic acid

Diethylbenzene DEB 100 CH 255 283 1 28 2 0.2/0.1 255/270
Diethylene glycol DEG 202 CH 265 310 2 202 265
Diethylphthalate DEP 145/289 CH 260/280 300/320 1/1 280
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TABLE 1 Continued

Detection
Chemical Code (;oncentra— Solvent  Agye, NM A5, NM Number — WHM, Shoulder Limit ApL, NM Comments
tions, ppm of Peaks nm Number
(DL), ppm
2,4-Dimethylphenol DMH 10.5 CH 265 300 1 31 1 0.2/0.04 265/280
3,5-Dimethylphenol DPM 10.5 CH 265 295 1 28 1 0.07/0.03  265/280
Diphenylamine DAM 11.2 CH 290 333 1 37 2 290 photochemical
1.2 CH 290 333 1 37 2 290 change
Diphenyldichlorosilane DDS 157 CH 260 285 2 30 3/2 260/270
Diquat dibromide DQD 35.5 H,O 310 348 1 41 1 0.055 310
Dodecylbenzene DDB 116 CH 250 285 3 30 * 250 * strong impurity
116 CH 220 285 3 30 13.6 220
Dowtherm A DTH 10.8 CH 260 305 2 33 2 0.035 260
Ethylbenzene ETB 103 CH 250 283 2 26 3.1/15 250/260
Fluoranthene FLA 1.0 CH 360 465 2 91 3 0.005 360
Gallic acid GLA 103 H,O 290 346 1 7 0.70 290
Hydroquinone HDQ 1.1 H,O 290 326 1 38 1 0.025 290
Indene IND 175 CH 260 309 2 32 3 0.12 260
Lard OoLD 340 CH 270 330 270
OoLD 287 CH 280 330 1 280
Linseed oil OLS 355 CH 300 418 1 105 32 300
Methoxychlor mMocC 95 CH 270 299 1 30 1 1.3/0.8 270,280
Methylaniline MAN 10.8 CH 290 325 1 35 0.01 290
Methyl isobutyl MIK 358 CH 290 400 1 290
ketone
Methyl styrene MSR 105 CH 255 307 1 35 2 0.12 255
Naphthalene NPT 10.5 CH 280 323 2 24 3 0.02 280
1-Naphthylamine NAD 1.85 CH 325 377 1 55 1 0.0012 325
Nonyl phenol NNP 17.1 CH 265 298 1 28 0.09 265
Olive oil OOoL 237 CH 260 320 1 360
ooL 290 CH 310 310
Palm oil OPM 300 CH 260 320 1 60 218 260
CH 350 500 1 140 300 350
Peanut olil OPN 249 CH 260,290 120,320 1
Phenol PHN 11.9 CH 265 288 1 30 2 0.011/0.007 265/275
Phenyl ether DPE 20.4 CH 265 291 1 36 1 0.10 265
Phthalic acid PHA 97 H,O 280 330 1 100 84 280
PHA 228 H,O 270 340 1 100 114 270
Piperazine PPZ 235 CH 280 350 1
Polyethoxylated non- PEN 9.5 CH 265 297 1 30 0.08/0.03  265/280
ylphenol 17
Pyrogallol PGA 152 H,O 270 335 1 86 1 30 270
Quinoline QNL 113 ETOH 275 321 5 2 photolyzes
113 ETOH 355 420 1 70 0 photolyzes
95 CH 275 336 3 2 0.37 275 photolyzes
95 CH 350 2 57 1
Resorcinol RSC 10.1 H,O 265 303 1 39 1 0.135/0.05 265/280
Salicylic acid SLA 15 H,O 300 409 1 64 0.005 300
Sodium dodecylben- SDB 90 CH 290 347 1 52 2 0.90 290
zenesulfonate
Soya bean oil OSB 290 CH 270,320 ... 0.300 270,320
Styrene STY 1.1 CH 270 306 2 32 2 0.03 270
Tanaic acid TNA 13 H,O 280 340 1 100 0.63 280
1,2,3,4-Tetrahydro- THN 12.3 CH 260 284 1 27 2 0.21/0.13  260/270
naphthalene
p-Toluidine TLI 14.1 CH 290 325 1 34 0.03 290
Toluene TOL 107 CH 250 284 2 27 1 2.1/1.6 250/215
p-Toluene sulfonic acid TAP 120 H,O 260 285 1 28 1 2.1/1.5 260/265
Tricresylphosphate TCP 123 CH 260 288 1 66 1 0.55/0.35 260/270
1,3,5-Triethylbenzene TEB 122 CH 250 292 1 28 3 12.5/1.5 250/270
Turpentive TPT 301 CH 260 283 1 34 3 31/13 260/270
Undecylbenzene ubDB 87.3 CH 250 284 2 33 2 6.0 250
Uranyl nitrate UAN 61.0 H,O 290 520 3 56 2 6.1/10.5 290/330
m-Xylene XLM 114 CH 260 285 1 28 1 2.0/1.4 260/270
o-Xylene XLO 92 CH 260 285 1 30 1.5/1.3 260/270

5.2 With appropriate separatory techniques (HPLC, TLCJengths and prior generation of calibration curves, this practice
and column chromatography) and in some cases, speciabuld be used for quantitation of these chemicals over a broad
detection techniques (OMA'’s and diode arrays), this practicéinear range.
can be used to determine these 90 chemicals even in complex5.3 Fluorescence is appropriately a trace technique and at
mixtures containing a number of other fluorescing chemicalshigher concentrations (greater than 10 to 100 ppm) spectral
With the use of appropriate excitation and emission wavedistortions usually due to self-absorption, or inner-filter effects
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but sometimes ascribed to fluorescence quenching, may be8.2 Purity of Water— Unless otherwise indicated, refer-

observed. These effects can usually be eliminated by dilutingnces to water shall be understood to mean Type Il reagent

the solution. Detection limits can be lowered following iden- water conforming to Specification D 1193. Check the water

tification by using broader slit widths, but this may result in purity by running water blanks.

spectral broadening and distortion. ) .

5.4 This practice assumes the use of a corrected spectrof: Sampling and Sample Preparation

luorometer (that is, one capable of producing corrected fluo- 9.1 Neat samples (from a surface film or layer on water)

rescence spectra). On an uncorrected instrument, peak shifegly require dilution in an appropriate solvent (after skimming

and spectral distortions and changes in peak ratios may eom the surface of the water using perforated TFE-

noted. An uncorrected spectrofluorometer can also be used fitiorocarbon if on water). An initial concentration for an

appropriate data is generated on the instrument to be used. unknown might be 100 pg/mL for preferably 25 mL of
solution, with further dilutions once a fluorescence signal

6. Interferences detected, down to 10 or 1 pg/mL. If a particular compound is

6.1 For the identification of compounds with low fluores- not soluble in cyclohexane, the following solvents may be tried

cence yields and relatively high detection limits, the presencd! Order: water, methanol, ethanol, and acetonitrile.

of other chemicals with high fluorescence yields emitting in the  9-2 If @n unknown is dissolved in water (assuming no

same spectral region, for example, anthracene, fluorescein, etEhemicals such as humic acid are present at levels that might
interfere with the determination), it can be tested directly with

may interfere unless separatory techniques are employed. _ o X .
6.2 Some naturally occurring fluorescing materials, such a@PPropriate dilutions or preconcentrations as required. If a
humic acids from leaf mold, may also interfere with the chemical is emulsified in water or is sparingly soluble in water

identification of chemicals with relatively low fluorescence ©F If it is required to know the concentration of the unknown

yields especially at dilute concentrations of the hazardou&'Ore Precisely, it may be necessary to evaporate the solution,
chemicals, especially for emission in the near ultraviolet.  ©" to extract the chemical into a suitable solvent followed by

6.3 Since light must be absorbed before being reemittecEVapPoration, weighing, and redissolving in an appropriate

colored solutions, or solutions with absorbances greater that VeNt. . .
0.02 at the excitation or emission wavelengths of interest will 9.3 If an unknown fluorescent solute is dissolved in an

also interfere. Such solutions usually require further dilution,©r9anic solvent or mixture, it may sometimes be measured
irectly. But more often, if other components of the mixture

6.4 Halogenated solvents and other solvents containin ; g )
oresce, a separation by an extraction or chromatographic

possible quenchers are not recommended for this applicati X wHY NS
since they may raise detection limits. step may be required followed by weighing and dilution in an
appropriate solvent.
7. Apparatus 9.4 Sample bottles must be made of glass, precleaned with
. ilute nitric acid, with plastic screw caps having TFE-
7.1 Scanning Fluorescence Spectrophotometer or Spectro‘('jluorocarbon liners. Solutions must be made up in precleaned

Iuoi?meter, C(?r;ec'icled to give constant em|r']s3|on 'melns'tyvolumetric flasks (preferably red). Volumetric flasks and fluo-
to £5 10 10 % for fluorescence spectra over the spectral rang&scence cells must be cleaned with dilute nitric acid followed

scanned, normally from 220 to 600 nm. The spectral Correctiop, rjnsing with water. Glassware and cells should receive a
should be checked using an appropriate chemical such 8,5 rinse with the solvent of choice. Solutions should be

anthracene for which the peak ratios of the corrected ﬂuoresﬁrepared fresh each day, but may be held for up to 3 days if
cence peaks are known. The instrument should have aly, eqin a refrigerator. '

appropriate excitation source such as a high-pressure xenon
lamp or other continuum source with at least 150 or 250 W10. Procedure
Band widths should be adjustable to at least 5 nm for excitation 10 1 Turn the instrument on. start and adjust the source, and

slit W|dt_hs and at Iea§t_2 nm for.emlssmn slit \{wdths. An carry out the calibration procedures recommended by the
appropriate photomultiplier tube with good detection characyanyfacturer. Wait 15 min before using. Adjust excitation slits
teristics over the 250 to 700 nm spectral range. For examplgyjtially to 10 nm and emission slits initially to 2 nm. Transfer
tubes with an S-20 response, should be used. a portion of the unknown solution, usually at a concentration
7.2 Fluorescence Celis-Standard fluorescence cells, range of 100 ug/mL or less, into a clean fluorescence cell using
fluorescence-free fused silica cells with a 10-mm path length, gisposable Pasteur pipet. Be careful not to contaminate the

7.3 Recordes—Strip chart or x-y recorder. outside of the cell with solution or fingerprints. If this should
7.4 \Weighing Pans- Aluminum, disposable. occur, gently clean the outside of the cell using lens paper.
10.2 Place the full cell into the cell holder. Verify that the

8. Reagents solution is not visibly colored or turbid. Protect the detector

8.1 Purity of Reagents-Spectroquality grade chemicals (either by shutter or by turning off the room lights). Verify that
shall be used in all tests. Spectroquality solvents required mathe fluorescence cell is fully illuminated without signs of
include cyclohexane, methanol, and ethanol. Purity of solventself-absorption and that the emitted or scattered light is
should be checked on running solvent blanks. Anthracene an@aching the slits leading to the emission monochromator. Scan
other appropriate PAH’s may be required to check spectrahe excitation monochromator manually and look for fluores-
corrections (see R€fl)). cence emission visually.
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10.3 If a given chemical in Table 1 is suspected, turn to arred spectroscopy, or gas chromatography mass spectrometry
appropriate excitation wavelength. Otherwise it may be necegGC-MS) may be used for confirmation.
sary to look for a visible fluorescence signal while scanning the 10.10 If no fluorescence signal in the unknown solution is
excitation monochromator manually or to scan both monochrodetected and if the spectrofluorometer is functioning properly
mators manually and look for detector response or to rums determined by measuring a known sample, for example, 1
emission scans at several excitation wavelengths starting witfhg/L solution of anthracene, it can be assumed that none of the
250 nm. 90 chemicals are present at or above the detection limits listed

10.4 When fluorescence is detected, first adjust both monadn this practice and that probably no other fluorescent chemi-
chromators manually to determine the maximum response arzhls with similar detection limits are present. No assumptions
adjust the instrument gain for an appropriate recorder chaxtan be made about the presence or absence of other nonfluo-
reading normally 90 % of full scale. If a strong fluorescencerescing chemicals or chemicals with appreciably lower fluo-
signal is encountered, it may be desirable to dilute the solutionescence yields. If lower detection limits are required in the
further to reduce the risk of spectral distortion. Start theoriginal sample, either excitation and emission slits can be
emission scan at a wavelength higher than the excitatiowidened to a minimum of 20 nm for excitation and 10 nm for
setting, normally 10 to 15 nm higher, to avoid Rayleigh scatteemission, or larger samples can be taken and concentrated
and scan the full fluorescence spectrum. before measurement. If emission slits are broadened, some

10.5 Without varying the gain, make a similar scan using &pectral distortion may be encountered.
similar or the same cell filled with a solvent blank. Select a 10.11 After thoroughly rinsing the fluorescence cell with
different excitation wavelength that still gives a fluorescencesolvent and repeating the cleaning cycle, additional samples
response, refill or replace the cell with unknown solution,may be analyzed.
adjust the instrument gain, if necessary, and repeat the scan. A
Raman peak, characteristic of the solvent may be observetll. Interpretation of Spectra
especially at low concentrations of compounds of low fluores-

; . S . . . 11.1 Compare the emission spectrum or spectra for an
cence y|e_ld,. that is, at high ||jstrument gain. This Raman Sh!fttmknown fluorescent chemical with the data given in Table 1
characteristic of the solvent, is constant in frequency, but varie

in wavelength shift with excitation wavelength ﬁ/ith rgspect tp the wavelength corresponding to the emission
' intensity maximum, the number of peaks and shoulders, the
10.6 Repeat the solvent scan. FWHM (full width at half maximum), and apparent excitation
10.7 Compare the four spectra generated, that is, fluoresvavelength corresponding to the maximum emission intensity.
cence spectra of sample with solvent excited at two different 11 2 |f several closely corresponding spectra are obtained,
excitation wavelengths. Solvent blanks will contain any peaksxamine the spectra for greater certainty. Major peaks should
due to Rayleigh or Raman scatter and may be subtracted froglyree in peak position ter10 % or better, if the instrument is
the spectrum and discounted. Occasionally, a weak peak @toperly corrected and the spectral correction has been checked
twice the excitation WaVeIength may be noted. This peak is dugsing appropriate Standards_ The genera' peak prof”es and
to the appearance of an excitation scatter peak in the secomgf-widths should also correspond. Effects due to Rayleigh,
order of the emission monochromator. Any filter that absorbsRaman, and second order scatter can usually be subtracted out
the excitation ||ght will eliminate the peak, but care should beor at least observed by examining solvent blanks. Possible
taken to avoid absorption of the sample fluorescence. Usua”yffects due to Se|f-absorption may be eliminated by running
this can be subtracted with the solvent blank or eliminated b)‘nore dilute solutions. It is important to compare spectra of
using the appropriate filters. samples in the same solvent and run under the same or similar
10.8 If the two spectra appear identical there is probablynstrumental conditions.
only one fluorescent chemical in the spectral region excited, 11.3 If the compounds fluoresce strongly and do not appear
although other excitation wavelengths might be used to contp be in Table 1 or are not a composite of several overlapping
firm this. If the spectra are different and self-absorption is NOkpectra (that is, it gives the same fluorescence spectrum at
expected (this can be checked by dilution), there are at leagkveral excitation wavelengths), other compendia for PAH's
two fluorescent components present. Computer subtraction or(@) must be consulted. Since few Compendia of corrected
separatory step may be required. fluorescence spectra are available, the literature must be
10.9 If only one fluorescent chemical appears to be presestearched; or the spectrum of suspected chemicals must be
or if observed fluorescent spectra appear not to overlap (or if determined for comparison. Another possibility is to run an
separatory step has already been performed), look througgxcitation spectrum by setting the emission monochromator on
Table 1 to find the closest matching chemical and look at th@ major emission peak, reversing slits (for example, making
tabulated spectra for additional confirmation. Normally, fluo-excitation slits narrower and emission slits wider) and scanning
rescence spectroscopy is very specific. But in some casethe excitation monochromator. The resulting excitation spec-
especially for the broader, less-structured spectra, a similar bttum then will often closely resemble the absorption spectrum
not identical chemical not listed in Table 1 may give a similar(see Note 1) (if the source-excitation monochromator is cor-
spectrum. Usually, such a chemical belongs to the same classcted and the solution is sufficiently dilute) that will allow
of compounds. If further identification is required, a morecompendia of absorption spectra to be searched for correspon-
specific method such as low-temperature luminescence, infralences.
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Note 1—This assumes that the relative quantum efficiency of fluores-12. Keywords

cence is independent of wavelength which is often, but not always, the . .
case at least for the first absorption peaks (mirror image rule). 12.1 fluorescence spectroscopy; spectral identification
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