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WE XENASEXEHEEARNEERAFYARKIHBERENRLET TR SREN FEFLBYE
FAarHBERKEE, P AR CHEBERKE, B D NLXBEAK L, KEBREEIRY - KA EFINE, &
lem BRI THE . ZEHENBRKER LABASE . ARABEBAENRIRERMOBEOR N G- THEBBIR
TEARBAER BEREFAEHNERBTGYR FHAERHREIRPHENREEERREE  REORK
HELEBEAMFAZERE —EMARKE,r(A,COEE0.9%4~1.79 26 HEIURKEZES T, (D,B)EE
0.90~1.752Z2H,5 r(A,COERAFEL, BEMEALRKERELUNEHES EREHF BRI ARKS,

r(D,B)5 r(A,C)ZHRA—ERMEH.
EHERA

hEFEE 0657.3, X132 SRR IR AL

1 3§

EWHAESRES ERGFESBERANR
(dissolved organic matter, & FF DOM), &5 7E #170 & %
W eER AR RDEEEE AN,
TR BKERY SR FE KK Z 8 #1749 F
RBEMERNE, BT, MR ABRKTES
BREREBEFR LR BRAEETHEST T ZH
RV BREBEEER. TRATLERAK K
DOM AZ# P, K EEREE B F DOM A & # 45
WA FARER E&, BRE SR RMTFN T B
AR EN]. DOM BB SERLENERE
SREFHIIEM, ZWHX LY RAETRY - KR
TR L ROL F A A o AT R P B
A B HUR LB K H DOM M4 B b etk
s,

VOB AR BT RL 8 H R ¥
A L3RRI K F A FEIRE DOM, 7% 6 & 5
St EE K ZE Ar(18nm,20nm,40nm 8 60nm) K

BERAYVE UVIR#ABRK =#%b%#E BHE

[|)2E % Y& Y6 1 (synchronous fluorescence spectroscopy,
fAIFR SFS) ; LA K B 4 3R 45 3k e 1 AR B i < TR A
BAH) 61 17 B = 485 H 5% 3 (three-dimensional
excitation emission matrix fluorescence spectroscopy, faj
FR 3DEEM) 12410151 a3 A {038 07 Bk (dnar
SN B BE 3L ¥k . GC-MS %) ,3DEEM B A R F
R0 8B ) B (1~ 2ml) FUABEIRHE G 45
R A, BET, AIX B 4 FLBR K DOM i
3DEEM $#¥:#¢ A B, & SC#L A 3DEEM Sk BF
2 A48 54 T LB AL BROK R DOM 1997 % % i 4
P, LUYA B F R DOM B S AfLEUK h & 3T
R RBESRENRZET R, U RIS Y 2
B SR AR B RE S .
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L2 470km?® , K #M44 REA A 10, A K 42km, &
K5 E Okm, FH K 10.5m, | KKE 20.9m, A
#2.56x 10°n®, BIKFBH AN 2.75 £, £E
AR BT Rg AR B, KK A S E %
ST KE B 54% 0 A E % 8K B & Z 88K H
BES0% UL, BRLWENHK, REILCAMR
WIL18) S A L B K R 5 F 2003 4 10 A R
BEBPIHEKR, R AKE 18m, B XHHH
KR HEAR R BRMAEZ (0~ 1m) FEZE (18m) F A
KEE,REER - BEMATEY - KRR
BRBUIBHE LK 30cm, BEZEE XL, RHEAK
BEREH . B IUGIEIR 1em (BB SRR IS 4TS
(RS H0~29), %A 100ml BO0F, 8 OBF
H ZEAFALGB OIS ARYESZOAE
30min, ¥ 3 4 000r/ min, {511 7K 37 BP AT 0.45um B 58 47 4
UE% (GF/F, Whatman, U.K.) (% T 450°C 45 5 /)
)8, A BRI RAFAE 4 COKAR B, TR ADK
>k Milli-Q # 47K (Millipore, 18.2MQ-cm),

=SHW KB E

F 9% O ot i3 43 B X (Hitachi F-4500, Japan) i
7 DOM B = 4E5¢ 8 i W& , K R 7 H R B
WERALZE TR AR YRR ERALRZER
Bo INBSHIT, B & MW 150-W W I AT ; PMT
B FE : 700V ; {51 H > 110577 18 ( bandpass) : Ex = Snm,
Em = 10nm; W8 i i (8] : B 3h; 39 #8265 : 1 200nm/min;
B H#7 I EH B S K IE. Ex = 220 ~ 400nm,
Em = 250 ~ 550nmo B¢ S ZE % A lem A EHEGHE It
WEREFEEEE(EHBKH20+1C), ZHA
Milli-Q &K, LRI Milli-Q H 2K
REXEREUEREUMREE, BARANE
B 28R 25, A F SigmaPlot 3K 4 (SPSS) #E 4T = 4
ik E R A,

3 XBHER5iTie

R =45 S AR TR DOM 2B T HA
APERERBHASHEER n>n " BRI 5 FES
Mt A A A AEHIEN 5. DOM €85
MR BEERUR - BEMEKEANLR . BR.A
EB KA SR H 40T
BETHEW ERE W EYEE . FRSS
TEIME R EFERXNER

2.2

BT FLBR K DOM & 3DEEM ¥ 41 8 4 4~
W B A Y (B 1) Wu ZPTH Leenheer 213 %f
FARK4& s DOM # 3DEEM B+ Ex/Em 9% J¢ i {if
BHATTRALE, —BMES, % A NEIXEEHR
6 (UV humic-like ), ¥ C iy 7] WL X 2K /8§ 78 R 9% )6
(visible humic-like) , B9 & 5 8§ ZH JiT " B Bk 3 FO 8 B
A X ;1% B K2 E H KL (protein-like, F] 443 H tryp-
topharrlike I tyrosine-like), 5 5 R B EBREWF
%PV F% k4 D, i Taf 2575 DOM f# 3DEEM
HA\ Ex = 250nm FF 8534, Ff LA — E 8 B 8%, 8L3F
Chen %)l Burdige 28135 1! , 18 D SR AL 1 B 5%
RN R SR EAYRE X

a1 FE 2 WL R, AR OE R
NRBEERAMERNEEE . SN 1~29m
BEFES, MAETEY - KR IE (0cm) H IR R
KRR, X — RSB H E K DOC(HE %4 HLEk)
SRUEGBHEERA B, hTHEBFTAALS
EHWH,EELEET DOC [ FLB K B1E A &
B, AEE BRI LR L7908 X 6
BN, L ERBRK, B DOM EVRBY - KRAEE
% EREEYILBEK DOM KK e A S HiIERE
(Ex = 335nm) 5 DOC & &2 B RAA —E WK EMARK
XA, RHEHEYARK DOM A4 H BHEKR E
HEg KEHYRE—BFOEYEE DOC + G AL
Bl K. B0 BETREEREM,FORER
kb8 FFiad {7 6cm,14cm,22 ~ 24cm FLEFF
TER R0 (LI 2) o XF b ATIA N ER T UL A
A BEE TR G BE B3 in £ AR A Wik IR A 3
R, ERSAENERE BT ER, LR
BREZHET Fe,Mn F&BHAYW A RIERFH
THHBEHMOELRY KB, ERILBAS
DOMEEMEFEE LAEE IFHERRATIRRE
B xXEAdBEERLRERAEER AR LR
WER B B

2% SCHE 5T 45 B R 5] 98 e 16 22 8] 19 3 BE L/ K YR
Z:A>C>D>B(LE2). REXBHERKILEE
A EATOCRE K, B2, X TR A K&
MBI OEET S, UYL K DOM WK E
HRERBE, SZHR, BFEWARRE Im
K2 18m 4t DOM A 3DEEM 2481, 3+ H 3DEEM H
KREHRKEEREREE (A 3), Coble!™ UK
Burdige %' 75 BF ¢ ¥ ¥ I R W 4L Bk DOM £
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Fig.1 3DEEMs of DOM in sediment pore water in Lake Erhai

PR Jarb
1000

A%k pA OI%B AEC @D
AR IR EH > HERL
Fig.2 Vertical distribution of different fluorescent peaks

3DEEM B, B RBIBMM AL B AL, B TFH AN
VRIWERED KELEDUARMEYREN &
BRBEGE, Y 2 0 B M A B f A 4 40 B Rk
HE QMRS IE QKR AR A TH
WA, BRI K DOM BE RN L EANR
Ho BN U0 23 St N B AL 3 R0 R 04 3 LR B
IR EERNSITSEAN RN, BERS AN
EVRRESAMRAY KHENBRBEIE—TH
VURRIR BE , AE 90 786 3 B 55 3 BOEL 3 R 7E M 98 DT
YRR, XAMBIUTRY A L R T R TR
WEH,FZ 9em UIH Y HIE NI AED S 38 R
F,RMAEMEREVRNEEME, w2
MREBIRIDEERY A RLEN X, K
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Fig.3 3DEEMs of dissolved organic matter in the surface and deep water of Lake Erhai

REAFKCG LR BRB K 0 BA — & WA r
KRR (B 4), MAEEBILRY LB K DOM iy '
XEOAYR S LB BRY R T 8EA F H R R,
RERENEMZABRXMEKR, HH, 4K
0% 13 7 BR % 638 B 5 R DL IR 24 8 A R 9 SR E A
(r)¥ r (B,C)7E£0.54~0.96 Z 18 (B 5), TiRA14E
TRZERFR DOM A r(B,C)—MBKTF 1.5,

TURIRE /om
N

HAREGREHIEZ AL E RS E, R NET 20 |
B, B AW A N A YR E o e T 24 |
Fﬁzo 28 |
32 _
1000 R B s ARG
ol TR s /(B.C), r(A,OF r(D,B)WEHAHRE
] Fig.5 Vertical distribution of
E r(B,C), r(A,C) and r(D,B)
% 600 |
®
S ol 5 r(A,C)R—A~ 57 HLIR 449 AL B A X 1
E Y Heki . EAHRT DOM B r(A,C) N 1.73, LR
o 200 | » = 1.5097x +2.2306 FLBK DOM B r(A,C)TE0.94~1.79 Z 8] ,BEE
R?=0385 TRBEEBRS TRE(LE S, r(A OMBERNELES
0 . . THEDM P, ZELEERH LN ETERTLE
0 200 400 600 B, MRREE—FHEA, W r(A,COONEI—E
B arb fi, Coble!" HIBFF LR &R, FLBAM r(A,C)F
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Fig.4 Relationship between protein-like ¥ "f'"][“] o
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#HE B r(D,B), &R ER, r(D,B)HAE
0.90~1.7520H,5 r(A,C)EJRHEER(LES), B
MENREEAENR N TELEE WHEL LT
BflpA$,r(D,B)E r(A,C)HEHELAMPBIER
e, A, r(D,B)EMELFE A T A DOM
hLoELEERMERGRBEARCER ,ERE—
FEA, (D, B Z N —EMH.

4 GiE

A 3N F = 4566 IS B AR B R E s UL AL
Bisk H &9 DOM, B EI LI TN :

(DY ERA DOM KR &H 4 N ik
A,B,CHID,H AR CARBERBYLIE,B D
FKTE A6, BT A 9% 618 8 5 6 3R BE 1 UL R
Y- AKAREHFNR, EIem 2B TR ZEHE
NRRER LABEE,

(2)FLBR7K DOM R H 58 8 K E 5 9L, Bn
TUBEYLRKPSERESFOCEAR BEARS
FREHMHREQYR, FAEENHEEERE
B,

Q)REBTRCESXBHRLIEZRAEHE —FH
MEARR, ArEBEBIIEYILE K DOM P2 E
AYRESRBHEBYEIREAEEMRMRE, £F
MERGEWZ A EMEKER, r(A,CEAE0.94~
17920, MERREEZH FHE, r(D,B)EAE
0.90~1.75 28,5 r(A,C)EJR KR, BFEH I
REEAELMOThESE, HRHEDETRYI
PRk, r(D,B)S r(A,C)ZRIEA —FEMHEL,

B sUEAFRERMEAXMBRIELT
HAEEHMBU FEEEHRTRA .
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THREE-DIMENSIONAL EXCITATION EMISSION MATRIX FLUORESCENCE
SPECTROSCOPIC CHARACTERIZATION OF DISSOLVED ORGANIC MATTER IN
SEDIMENT PORE WATER IN LAKE ERHAI

Fu Pingqingd)@ Liu Congqiang® Wu Fengchang(D Wei Zhongqing<D® Li Wen®®
Mei Yi0® Huang Ronggui(D
(@ State Key Laboratory of Environmensal Geochemistry , Instituse of Geochemistry, Chinese Academy of Sciences , Guiyang 550002;
@ Graduate School of the Chinese Academy of Sciences, Beijing 100039)

Abstract

Three-dimensional excitation emission matrix fluorescence spectroscopy (3DEEM) was used to investigate the fluorescence
properties of dissolved organic matter (DOM) in sediment pore water in Lake Erhai. Of all the samples analyzed in this study,
pore water DOM was found to contain four fluorescence peaks. Peak A and C represent humic-like fluorescence, whereas peak B
and D represent protein-like fluorescence. The fluorescence intensity of these peaks were all strong at the sediment-water inter-
face with a sharp decrease at the depth of 1cm, then increased with depth. The strong protein-like fluorescence found in the sedi-
ment pore water DOM in lake Erhai indicated the existence of some protein-like substances that were released from sediment to
pore water . Protein-like fluorescence increased with depth, suggesting that a conservative behavior during early diagenesis. The
values of 7(A,C) ranged 0.94 ~ 1.79, r(D,B) ranged 0.90 ~ 1.75. Both r(A,C) and r(D,B) decreased slightly with depth

and their close values, suggesting a strong relationship between them for the DOM samples from sediment pore water in Lake

Erhai.

Key words dissolved organic matter, sediment pore water, three-dimensional excitation emission matrix fluorescence

spectroscopy (3DEEM) , Lake Erhai
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