D000 http://iwww.cqvip.com|

Bk F3W k B £ # B Vol.16, No.3
2005 % S B ADVANCES IN WATER SCIENCE May, 2005

B 7 70 AR 40 18] B 7k o R AR A ML R B S BR AL F R

wrE?, X8, AhE

(1. PEPESHRAEHRNARBREFERESILRE, HM /B 550002; 2. PEMEEFTES, 4L 100039)

RE:. YESARYERKFEBANLFT(DOM) S &, £ RRE. RAURSFRESVWEESHINEHRTT
Wi, 4R%H, DOCERAENEY-KAFEHAEEE, MEIRTR, 6em LBBBME, BHEELABE,
DOC S . LM HEBREZMALT —ENWREMAXXF, DOM EV/EAEHEEE 1~-6 20, ZBREEK
FE1-3.5 2, RIE DOM P TR BRI B RBELF 1.48~1.59 218, HE DOM IBERB AR E, 1
4, BREFAEYFEREKDOM S TRAMMEZBRAHER, EHLSTFR(M)METE 1462~1953Da 28, B4 T#
(M,){H7E547~900Da 2 ], B BEER p HE2.02~3.05 2, ENBEEEHK, M, M, ARBHHE
B, AR, TR EACTESEE. HAEDEDURE, SEAYSFERHN @ EF R 8§ ERK P

DOM & R EF RN T ERE,
X £ W: BRANE; AEYRERK; %t BREBEEEEE: BE; fIRESE
P ESAS . X142; PS93 XEEARIAE: A XEHRS: 1001-6791(2005}03-0338-07

¥4 ##% 75 L B Dissolved Organic Matter, DOM) % M7 T4 f KR AK KR ENEYHU-T, EMNEKEES
RESRTUS 5FESYEAESE. MEMCo, BF. LEER. 5EXXEX. REEERAF AR ILYHE
HAER&GRS-01, Ry ERANEREY S FEKARZB#HTYRSRMOBENFR, HRBEYERK S
DOM WA R A B TRITEHERE B K P ERTEMNELBEWHIRAETH, HEERXAERENFY - XFE
MY BBREURRBEAEAXNTIRY P ERENBEERS,

AR, BAZENAEYARATESEREFTE WHRAET ARG T 2R, mx iR
PRI B A LR R A R A £ . BE S USRI T ¥k DOC, POC R BBk #F i DOC 4 % 4%
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L2538 30 min, ¥%3 4000 r/min, 5 7K 32 BP A 3% B 4 4k WB 8 ( GF/F, Whatman, U.K. )(FH4ETF 450°C X% 5 h) it
I, BABTEMARER ACHKEE, TRANERNYI ST, B HERSHA LR AKS S Milli-Q B4k
7K (Millipore, 18.2 MQ+cm),

RIBEA A EMERS DOCHKE, LY High TOC [I (Elementar, Germany) . A WLERARHE SR E —
HREHHER.

-] IR A 4 (UV 3000, Shimadzu, Japan): ZEEE T, 1 1 em A X BB E I K H 254,
280, 300, 400 nm KY#F SR ERE, 25 H A Milli-Q B4k,

FIEIEE M ETE Hitachi F-4500 BYTEFEH DM LT, BMENE: 150-W GFIMAT; PMT B FE: 700V;
f5Me bt > 110; 3718 (bandpass) : Ex = 5 nm, Em = 10 nm; W 57 B [8] : & 30 ;39 3 3£ BF : 1 200 nm/min ; 33 3% 36 3 347 X
B FKIE, Ex =335 nm M 370 nm, Em = 250 ~ 600 nm. #HFHEEA 1om HEFK BB E I FHFEFERS
(KB 2021C). ERFEAN Milli-QBAK, LTRABRPER 10 MR, FIE Milli-Q B 4K 51 &6k
BERERENHRENE, BAELAAHENURBIREEL,

#1F HPSEC {li 2 DOM )43 F R 431, % RS HP1100, B4 % — B8 BB (5 pm, 60A, 0.6 cm x 30
em), i 25°C. ¥ 344 0.001MNa,HPO, + 0.001MNaH,PO, + 0.03MNaCl {E-& ¥, FHE N 0.500 mL/min; 5MAT
RS, BIEK 254 nm, 5 FEKIEREY R VHREMEBEZBHERA(PSS).

2 SLEWAFR5ITE

2.1 HigRAYEEAKH DOC FES HIFE

BB A RN RES A BERMABFEF, 5t DOC/(mg-L") B/
BHMBK B AT BPRAGALYE, AEEWEE g o 10,20 3
PIRE. KEZEHEMEREDRBED, NBYAILR
LA R M, REFEERFRMILEYTRERESBRNE
., IBRL, FHEEEYTHRES, AHLEHRE
BABRANRETIBEYPAIBKNRE. SEMEES
AFIE, FINGEHTEY - KAEN,. S. PEERTE
HIHERL 2T I, MR EBRAKMNZLERY- KR TY
RMEREXHBREEERN R, HE, ERKXDCERS
MBMANBR S RZEAMNTRAEFELRARR, B, W,
FYHEHRAKDC ZEMENEAEE -—RELAK
wlas7l HEBRNE, BERRYERK S DoC K&
HO A BEEHEHAZLS T HRERRZ S K H1 HEnRYEEAKT DOCEE (), () and sy
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(B 1), $4 RERBYARTE 0.0 mgL, HERE  OWBEAHHE |
FHE, 6 cm &bk B 8 /MME 5.47 mg/L, ZEREERBEY, Fig.1 Vertical dlstf'lbuno.n of DOC concer.ltranonst(o), apsy (o)
F 28 cm 4bik B K{E 56.3 mg/Lo and a,4(+) in sediment pore water in Erhai Lake

FETEPIHRESIAYR ERENREENTER N 3 MR B “UR-EERER, NEY-KRE
ALK T RUER, REMEREZHE TR, 0em UTATERERS. NRYREAIKTELER, &R
WIRFE T DOC ME UK BIE AR, FEHELRH OB KEARYLUK LT WA E, Si/d, HREH
K, BRERILBY-KRE DOC B, FUPEIHAMBILEYEBK P&, S0 FHENEL, BER—
PRAEEENNE, EERSE, WAKTHEFBESBETE S mg/L UL, REALYHERERERZEETERY
TemBFEEUT, Tem UEZREH THREANZE, AVGUFARENE, XSRMNAAMABK DOC FRE
6 cmfLB/PAYIE . 6 cm AT EBEKF DOC S REEEFEZMN L, THREEEYNELYEREAT, BHE
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HLREERSTER, SERH TR TFRAIREALRTENREN KD FYR, URELRF%
HT, &. BZ4BREALMYNARERSRTHELBEMHA RN ERR S REER.

AT IR R R RN TR RS k2 — 1028 i F DOM F & A & #E
AKEANR. BB, EXRB. BAULAYUERBERNEERED, BREREEEMERKB/AME X, B
B A . E UL IE BE /K DOM 7E 254 nm F1 280 nm AL R Y BE{H a5, + ang M EH 2 FE 5 DOC 457
AR 1), XEEYDM FHEEAN/NEHAR., EERUR—EFEHEERENTHEE, ¥
BE. FRESEAEX—FREFRNRIW.

E3/Ed(ayy/ny) EHBRARNBALBE. S ERURLMTREAXNSEY, — BT S, HH
E3/EAMB/D, BRF N BEALEE SEER S TR A, Aninger B RA, — BB E3/E4
HE/NF 3.5, ERTEYEREK DOM i E3/E4 EEHEE 1~6 2B, B RBHIE1~3.5ZE(E2), dtaTAH
Wi, FBEK DOM ERILBE AR . HFELERK, MATFEAHFHZUAS FREMNBERAIE, M TR
HEERSEMEED.
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Fig.2 Specific absorption at 300 nm (E3) and 400 nm ( E4)

plotted versus their ratio { E3/E4) for the DOM in sedi-
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Fig.3 Typical fluorescence emission spectra of DOM in sediment

ment pore water pore water in Erhai Lake

2.2 HATRRWIEEK DOM B3t it RHBE/ cm RHHE
BRRAREH AT DOM BEFHASFEER 0o ot TP

BHHEMERER o REOSEEARETAGEHY 4 s}

RAMAMIEH . R RERBARBER (0 KR 8¢ 8

), REFHEREMHORK S, NFSHEYFEREKDOM g 2| g1

% BB (Ex =335 nm) BT AR, DOM 3036 8 16| B 16

RN EI A EMEBEORRE, KR RERKE & o) Boar

HBLEE 430 nm £ 4 (B 3), HFRFKNIRENEE DML 24 24 ¢

M, BRBERMIEAETEY-AREUT 1emkb, B8} 2

CERBENREEEN SR, £4 5 D0c WEES 2! nl

AR IE—B(E 4). 4 EWULEFBK DOM KB () I B ()
£ F DOM ENBESDOCHEZHENXR, HTFA E Nk A3

X DOM i pH. BMFRE. KA TEER. EE
M. EALYEUR —HEREYHLE DOC F 5 & LA
AR, SEARRE DOM F75%5 Y658 F 5 DOC Z A K

Fig.4 Vertical distribution of fluorescence intensity(e) and fluo-
rescence index(+) of DOM in sediment pore water in Er-
hai Lake
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B34 MEES: B TR A BRK o R A HLIR B M ER A2 A 341
EREBLR., Chen ZPHLBERER, FU%HE DOM 800
BEMENEBIES DOC Z A MMERS 2 RH 0.49. 700 YTRTTIIIO6AS
0.69, £, RIMEBAE B IERYRBK DOM #7558 600
E5DCZHAE—-—FMHXE(ES), HXEHN £ 500}
0.76. T Sierra & ¥ ML ALBAKFKEE S DOC ZH  H aool
AERENEMHELRXE(2=0.98), § 300} Y. A
A 1 %2 M A %% Y6 #5 B (fluorescence index, 200} o
fasorsco) ERF R M B DOM F BRI IR TE o fiso s00E L 100}
HWE ST Ex =370 nm B, KR HKIEE 450 m 5 0

10 20 30 4 S0 60
DOC/(mg-L+)

500 nm 4 B3R B Lo o McKnight 2138 44, KE¥E DOM A0
EYRIFE DOM BT IE fisosoH AR A 1.4 1.9, 3#H
OH 8 fr ol 80 B 52 R Ko M UL Bk DOM B FLERME B DOC A B 5 A ZH A EBENXR
& Fisrsn ERTERRIE A LE 4. N 4 TUE Fig.5 Correlation between fluorescence intensity and DOC con-
H, DOM % AIEHLT 1.48~1.59 2 A, HbhHY
KRE 0em BGEH fisosEBRA, H1.59. BEME, HEILEYEBRK DOM & fisosod EEET 1.4, RH
HDOM PRIBRERFERBETHERA. AREBIEUEBEARYFEENR(TC)MER(TV)MHEME ¢/N
E30~50 28, EHBEAVEUREHARNE, RIVERBESZYWE. B, LB fosotl THHE
HEBEPFERFEL ET R BT B, B fsosn S BEERFEHZRABHARMXXRED), &
168 fusosooB B A TREMARAYRARKFHBERLY RS FHLER, SEELSWERLEH, X5HEHE
A DOM HERKBARELEHWHY R —2,
2.3 EENRMPEERK DOM U FERSHIFH

NBEVARBREREAEREUFEFMANERE FBERK DOM AR, RMERSTFREAFTHER,
HEESHIE, BRUEBRYEBKS DOM 4 FER AEEMNTRBL, MY FHREZRNE DOM WY TR
#i, HPSEC!!+2+6:18] (High-Pressure Size Exclusion Chromatography) &% ¥ S Bt E it B 8, A& (/N F 100 pL).
BEER(A 5mn) ERGET. AREHLSH S, FH, HPSEC e SRR KBEH S FE(M,). KH¥ > TR
(M) BARFE DOM S+ FRAFH A BEREN L 5 BMERE p(p = M,/M,), B, HPSEC W E DOM 5 T B4
FRERTFR. M, M, B FTRAREIRW,

25¢ M, = i(h,-M;)/Zn:h,- (1)

20t

centrations of DOM in sediment pore water

M, _Zh/Z(h/M) (2)

AHF b, DOM #uu?ﬁ{%ﬂ%ﬁiﬁi‘l B A 0 2% A o o 1L,
HYTFHTHE; M BREBERI W0 TFHLTE; n
HEGFARS TR THE.

He REEILEYEB/K DOM 14 FE ALK,
MU Y)-K R 0~ 29 cm BHALH) DOM 43 B 43 7 H 22 BF
8 EMHL, EEESHER, S TEREMKTA, A

FIEE(MEDEREN 1 ~8) I Mo F RS 5
B 6 WEMERK DOM 4 FRAAHM HPSEC ML % 1.5 465 Da. 2: 3047 Da, 3: 2545Da, 4: 1864 Da,
Fig.6 HPSEC chromatogram of one of the sediment pore water 5. 984 Da,6: 583 Da, 7: 260 Da. 8: 105 Da, HHH L

DOM samples in Erhai 1ake EBHREAS TFRYFNEER, MERERNETER
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M—L/ g FBAFKEANRSE. NE6TLIEH, MK DOM P4 FRFESHIER 2~ & 4(B4H T8
FE1864 ~3047 Da) Z (], PLHIEIEEIGUK DOM iy £l ZEHE, EEMHENBL, X—%RERIET Lk
E3/E4 MR IEIRE fisors R HGER o
#F8/Da MM, HERBEEEAR (B 7)RE, EHEITEYE Rk
o 0 20 o2 20 25 30 35 dapoM#) M, {HTE 1462~ 1953 Da Z[Al, M, {HTE 547
~900Da Z[8], ZERE p H7E 2.02~3.05 Z[A],
BHRLIRYERERERER KX, M, 1M, AEHH
BAHYE, HBREARAK, chin ST RLEREH,
BT YEBRK DOM ) M, f1 M, FEE TR R EH
RBMERAES., o EEIEY- KRAEREK, BE
BHRBELERKES NG TFRBENTL M T Y HE
ARTRIREIEST XS FREAIER LV BER
SEHESFESAERS S HIE. 3 em X BF/ME,
MRERFEMEYREFNAT NG FENEIE,
2" 2= UREALAET, &. GELDRHT L XHT
A7 FRWERK DOMMENY TR M.G). 580 FR BANESFEESRELRY - KAEHLUT o HRE
M, (OF p(DMBEH T B B, pEXFABREAEZE Bem i, RHTR
Fig.7 Vertical distribution of M,(s), M,(:) and p(+) of DOM KRR ARIERE, BEUKF/H DOM B F Lk
in sediment pore water in Erhai Lake HHERBEHB S TIBREE 3em LT, p HXH
EURRER/D, BHERFERET, . BELAYNIRERBEREELXRBORGFEILE, UREELE
bR EERANREREDEDFHRISENER,
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(1) HEFHRYERK DOM MEE (LI DOCERTR) N - KAEHERE, MEAB TR, 6om bk
BB/MIS 4Tmg/L, ZEFELHABE, E 28 cm EPIHKME 56.3 mg/L, DOC SREHEHE . ROLREZE
BEARA—ERNREMEERE, DOM M E3/EAEHEE1~6 208, £XHA20MEL1~3.52H, Hik, FEEK
DOM B BEREE . FEUEEX, MAFEAGNZUAS FENBERIE, MFENEERSE
xR

(2) HEBYIRYEBRK DOM 8 fisosoofHAE T 1.48~1.59 2 /8], 34 DOM FELREWAL ., X—4i8
B T A RENGL, FHREBATAIRI fiso/s00tt BT LR S 2 B A AL B SR IR A9 78 6 1 R B9 9547

(3) it HPSEC AR KR, HHIEWERK DOM ERMS FESTHEXESZ RS HAER, FESNE
1864 ~3047 Da Z /8], WEALIBHBMEDBNE, 5 E3/EA R fiysoHREREY S, Hb M, HFE 1462 ~
1953 Da 28, M, {HTE547~900Da /8, o {H#E2.02~3.05 28, PV K, S&LE M, MM, B
B kR %, HETAK., AN ALEESENS . MEYEDUREK. SEYFEAHEABERILE
EREERFBRYEBEAKT DOM 4 FEEHASFHFIURLTHRAFISEN FTERE.
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Geochemical characteristics of dissolved organic matter
in the sediment pore water of Erhai Lake"

FU Ping-qing''*, WU Feng-chang', LIU Cong-qgiang'
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry , Chinese Academy of Sciences, Guiyang 550002, China;

2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: We study the DOC concentrations, the UV-Vis absorbance, fluorescence and the molecular weight of the dissolved
organic matter in the sediment pore water of Erhai Lake. DOC concentration has a high value at the sediment-water interface,
with a sharp decrease within the depth of 6 cm, and, then, increases later. The vertical distributions of @354, @4 and fluo-
rescence intensity at Ex = 335 nm are in agree with the distribution of DOC. The E3/E4 values range from 1 to 6 and most of
the values are less than 3.5, which means that the DOM in sediment pore water has relatively high humification, aromaticity
and molecular weight. fiso/s00 values range from 1.48 to 1.59, showing the terrestrial nature of the majority of the sediment
pore water DOM. Through the HPSEC results, all the sediment pore water DOM show a multi-modal distribution of the molec-
ular weight. Weight-average molecular weight (M), which ranges from 1462 to 1953 Da, and number-average molecular
weight ( M,), which ranges from 547 to 900 Da, vary a little along the depth and mainly have a trend of increase. The poly-
dispersity, o (the ration of M, to M,) ranges from 2.02 to 3.05, which suggests that the pore water DOM resides in a rela-
tively wide size distribution. In general, the geochemical characteristics of sediment pore water DOM are attributed to the
changes in redox chemistry occurrs as a function of the sediment depth, partial mineralization of particulate organic matter as a

result of the biotic or abiotic reduction and the effect of metal oxide through the dissolution and formation process.

Key words: dissolved organic matter; sediment pore water; fluorescence; high-performance size exclusion chromatography ;

Erhai Lake; geochemical characteristics
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