bl i
H

RN
Spectroscopy and Spectral Analysis

a0 Vol. 32,No. 11, pp3044-3048

November, 2012

FIERIEX R B = 452 S B FFE R

RAEF, AEF, THET . BEXH . RA

IRRRTEREYNE S78r U4

100084

2. HEMRER T RZEREE Rl 5 TR R, |78 AR 541004

W E 40O (EEMIE S, A LR NGE (BN R IE D B F 32 9t B a iR
KT BRI 258 3 A R 052, FEASETOC AR B SO0, BFR T G I X i 56 R Fn 6 2 BR EEM
HETEFHE LA S AR G I B FIH % FRI A A 25 R, 25K W] KIESS . Ex/Em=220~450/250~500
nm 75 [l 4 5 E0R I, Em<<250 nm {5 N FEEIR K, R TEIER B R, T TR %K
JEHE L (FD FUE AL Fa 5 (HRO B s/, B AE R B (BDOBEHY 5 JEF FRI A3 19 S e g5 X 3Am ot (41
B Proos Pr.oo M Py, o BB ETF, i Py, o f1 Py, B3 FEE. B, #7635 RS Btk ik

BOETERFEAN 1] BBk A9 —F 0

K

FE SRS X830.2 ZHERFRIZAE: A

i

5l

= 459661 A (excitation emission matrix, EEM)
TREPE R A0 HEGD . AR/ (1~2 mL) . AR
At . RV R AR TSRO0 BT T AR AR
TETE L WA TSR B AR KA i i A AL (dissolved
organic matter, DOM)M), iz #i i e thfE B a4
IKFE KRG A DTS Y o T = e i me
T 65 (FD B & P (EsoO F & 815 K (Em) 25 (LAY 1%
UL, PRI RESR ML AL e 9o i B 4 o GG (R EL, Rkl
TP IFRSL . W RHE I TG R I | TEGIR AR 5 A
o DX AR AT AR U AR AE AN [ S 7 ) DOML,

H1 52 BBOROC IR BRI S OGS RRE A SR, X B
LSRG 7 A XA R, IR AR IS Y
FLGRE  XRERDGIEAR R AR IE IS . R G 3%
WAy e 528 JBE 1 FCSIO BT — 5 DX, PR A B
SEGTE SR TGS RE LA S R AR R A sE e . T
KRGy FETEHAT EEMOGTERE M S BORFE & b, W
FAMT MR IE M E BB, ST RSG5
SERAT AR I n] SR AN ER M (AT R HE . X T B2 AN [
FH PRSI EA B R H 2

Y Fs BHA: 2012-04-24, EiTHHA: 2012-07-04

E&UWH: ERARFAIEEIUH (40872151 B Bl

EEE . RAETH, 1983 F4E, WA =M LR e
* JAINEE R AN e-mail: htwang@tsinghua. edu. cn

RREA YD =459 AR IE s 9840 FRI ik
DOI: 10. 3964/j. issn. 1000-0593(2012)11-3044-05

ABFFERE T Murphy S50 #4754 1E ABR AL 7 1
AP T IR (R PRI S EEM, 835 1O RE RS
EEM SRR LS AR S0 -0 1 08T % FRT 0Tk 45 51 1 22
5o BIW]TOETERE MARMEAL AL EEM N ] b A9 F 2R AL
k.

1 SEeEsy

1.1 DOM # @l & 51

JiE %4 W2 4h (Humic acid sodium salt, Sigma, USA) FIL-(4,
28R (L-tryptophan, KGR RS 4046 T0F 78 D % F 2 8
FoKHFHL 0.45 pm U8R 8. VA R AL LR IR B (dis-
solved organic carbon, DOC)% | TOC-VCPH(&HA ], H
AOME , FHAG HIRE T —16 R 1g-DOC/L,
1.2 SRiERIE

HRHE H A H 37 F-7000 #5% 643 66 BE 1T AL B 14 0%
TERGOE THAMA T, (RS P B AR, PR
RS, BEERE 200~600 nm P, TR R G
KIEEF . MM EY 8F, @R A=, ko f
RIHE 200~600 nm K FT . ARAF K G AL IE
¥

1.3 RAEAEME

e-mail; wuhy02@mails. thu. edu. cn



5 11 3

i SR 3045

KT 0.37 mol « L' BIRERZE M (pH 8. 0) 43 1l Ke 15 58
PRV VR0 SRRV VR AN [RI VR BE BB JBE . W R JS v VR T H
AL UV-2401 PC BUEEAP-1T W70 566 BE - 5 52 Sh- 7T WL
WOETE . WKL 200~700 nm, BREETERE 1 nm;
WY EEM S63ER B B AR H 57 F-7000 RIS 566 B 11
Eo MM E(Ex) N 220~450 nm, BE4£55)% 5 nm, & 5
nm; 5K (Em) 280~550 nm, P48 55 5 nm, W 2
nm, PMT HJE 700 V, 39433 2 400 nm *» min !,

1.4 SEERIEMRAEL

K H Murphy 45 321 7 106 EEM %3 54745 1 1
FrRfEAl s COSGIEREIE : K IS AA 315 141 ) 315 e 5% 132 3 LA AR LI
R TR IR AL A TE R B A T JS R 9 GaREE . RD
o P fenen B, et P ORI /P
A/ SRR A D K ALRE TR T, o e
ERITOLIRIE. () FOLPIEINBIE . TAERASES) -
AT LSO X A5 1F S5 18 2 608 BE 47 9 % PN B SR A 1F
EI]’FIFE — F(‘A)rr . 100.5(AEX+AEm) s iﬁ:qj FIFE ﬁﬁz%w%ﬁ&ﬁmﬁ
EJEHEIEHREE » Awe FI Age 53301 R AR IR TR S AL 1
WOGEE . (OBRUEIL : 6 N IE RN AL IE J5 986 38 i 5 i &
W TET AR LG A BB Ry RU R GHR BE o a7 0 0 1A AP 2o 0
Milli-Q /K i & 5 633545 (Ex = 350 nm, Em = 365~450
nm, PAETERE 5 nm, B 1 nm) ., () FGRERUNIEFE: 5856
TEEHIERZS 11 (0. 37 mol « L', pH 8. 0 BEIREREWD 7T LB
KR FE 0 (— 2. R EGFIEON . —RILE WA, HAR
FRAT R YD BRI P4 0 7 26 5 BR . BB AR B R R Ak
1 G AR E G .

2 HPRSHHE
21 EWREET

MR IR PR AT 46 A L I 00 %
B MENL R RO T

Em/nm

280,

220250 300 350 400 28920 250 300

Ex/nm

350 400 450

350 400 450
Ex/nm

PR TS N A R — S R BR AR G IR B
D LA IO TERHIE R . A REAS B 96 BT FL5E
G o AT BG4 e R T e i I PR il &
WE 1 s, R, 7R 250~500 nm [T, ZOLA S
TRCE T RZ 0 1.0 Ze 47> PK 250 nm LR AT 500 nm LA
FRGERTFHB R R T L0, X T RGO IERE T
220~450 nm JEEIN K IERAFH/MF 1.0, 1 600 nm DA I,
KOER 7B R, B, AT RAEA . K 250~500 nm g
Bl ARIEJE 2GR BEREAR i 1Ak CRTF 500 nm) A 1E
JE D3R LRI

2.57
2.0
g
€ 151
=]
2
8
g 1.0
S
&)
0.5
— Emission
- = = Excitation
0 T T T ]
200 300 400 500 600

Wavelength/nm
Fig. 1 Fluorescence correction factor of
excitation and emission spectra
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Fig. 2 EEMs for uncorrected (top) and corrected (bottom) spectra of humic acid
(a): 2000 pg-DOC « L71; (b): 1000 ug-DOC « L™1; (o) : 200 pg-DOC « L1



3046 S 51k M 5324
(a) (b)
550 L RU
500 R I0~0° 500 I°<°°
030
450 060
120 0.60
4
E 00 —. 1.80 0.90
@ 2.40 120
300 B 00 300 1.50
220250 300 350 450 300 350 400 450
550
RU
500 000 500 I 000
030
450
£ 0.60
400
E 0.90
350 2.40 350 120
% L “
220250 300 350 400 450 220250 300 350 400 450 820250 300 350 400 450
Ex/nm Ex/nm Ex/nm
Fig. 3 EEMs for uncorrected (top) and corrected (bottom) spectra of tryptophan
(@): 60 pgDOC + L71; (b): 30 pgDOC + L7715 (0); 12 pgDOC » L1
Table 1 Fluorescence peaks for uncorrected and corrected spectra of humic acid and tryptophan
Concentration Uncorrected Corrected
(ng-DOC/L) Ex/Em/nm Intensity Ex/Em/nm Intensity
Humic acid 2 000 280/430 1. 061 220/426 1. 102
1 000 280/436 0. 547 220/414 0. 594
200 280/428 0.147 220/428 0. 183
Tryptophan 60 220, 275/352 2.197, 1. 496 220, 275/350 2.968, 1.173
30 220, 275/358 1.093, 0.761 220, 275/356 1. 475, 0.590
12 220, 275/352 0.509, 0.274 220, 275/352 0.694, 0.219
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Table 2  Fluorescence-derived indices for uncorrected and corrected spectra of humic acid and tryptophan

Concentration Uncorrected Corrected
(ng-DOC/L) FI BIX HIX FI BIX HIX
Humic acid 2 000 1.098 0. 387 27.0 0. 905 0. 399 23.7
1 000 1. 142 0.403 19.3 0. 941 0.415 17.0
200 1.013 0.401 26. 2 0. 848 0.414 22.8
Tryptophan 60 2. 069 0. 749 0.107 1. 704 0.772 0. 094
30 1. 708 0. 834 0.117 1. 398 0. 860 0.103
12 0. 805 1. 283 0.179 0. 667 1. 322 0.159
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Fig. 4 FRI Distribution for uncorrected (uncor. ) compared
with corrected (cor. ) spectra in concentration gradi-

ents for (a) humic acid and (b) tryptophan
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Effect of Spectra Correction on the Fluorescence Characteristics of
Dissolved Organic Matter

WU Hua-yong', ZHOU Ze-yu', WANG Hong-tao'* , LU Wen-jing' , SUN Xiao-jie®
1. School of Environment, Tsinghua University, Beijing 100084, China
2. School of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China

Abstract The Excitation-emission matrix (EEM) fluorescence spectra of dissolved organic matter (DOM) are not only depend-
ent on the chemical structure of DOM as well as the local chemical environment around the DOM, but also dependent on the
instrument employed for the analysis. Thus, in order to get the real spectra of the DOM, spectra correction of the effect of the
instrument-specific response is necessary. However, some studies corrected DOM spectra, while still some studies didn’t, lead-
ing to inconformity when comparing the data and the results from different groups. The present work evaluated the effect of
spectra correction on the fluorescence characteristics of DOM. The results demonstrated that DOM spectra differed significantly
after correction. Fluorescence intensities showed a decrease in the range of Ex/Em=220~450/250~500 nm, while an increase
at Em<C250 nm after correction. Fluorescence intensity ratio (FI) and humification index (HIX) derived from peak picking
method showed a decrease after correction, while biological index (BIX) increased slightly. P;... Py, and Py, derived from
FRI analysis exhibited a significant increase, while Py, and Py, decreased. The results suggest that spectral correction should

be included when analyzing the properties and trends of the DOM using EEM.

Keywords Dissolved organic matter; Excitation-emission matrix (EEM); Spectra correction; Fluorescence intensity; Fluores-

cence regional integration (FRI)
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