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Fluorescence Characteristics of Dissolved Organic Matter and Interaction Between Cu( II ) and DOM in

Sediments of Baiyangdian Lake, China
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Abstract: Fluorescence spectrum technique has advantages of high sensitivity, and quick —and —easy detection and has widely applied to
characterize the dissolved organic matter(DOM ). For better understanding the fluorescence characteristics of DOM in Baiyangdian Lake of
China, fluorescence emission spectroscopy and three—dimensional excitation emission matrix fluorescence spectroscopy(3DEEM ) were used.
Fluorescence quenching titration and 'HNMR were used to investigate the interaction between Cu( Il ) and DOM. The 'HNMR results showed
that DOM in Baiyangdian Lake was mainly composed of large amount of carbohydrate. In fluorescence spectra obtained in this study, two ful—
vic acid-like fluorescence peaks(peak A and peak C) and protein—like (peak B) were observed. Compared with visible fulvic-like, protein—
like fluorescence intensity was high. The intensity for individual peak A, B and C decreases as concentrations of Cu( II ) increase. DOM-Cu( II )
complexation constants and 'HNMR suggested that the fluorescent groups interact more strongly with Cu( II ).
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1.1 HmRESLE

FRANUEAES T 2010 4F 5 AR A AV IELH
H (N 38°50'29.6" E 115°56'28.3") k) i5 K HEl O
(5 1, KBZy 1.94 m), HoK B2 A A TG TS 7K R
HHRES ST, RAEFCR AR REE 0~5 cm HIRZ
TR TR ORI, B R B S = T
EHNRAELEXT .

1.2 DOM $2EX

RFHEMPFEE G 1S 100 H i Bk i S AR Atk 3%
KL 12 REY, Tk PR G s H SR 24 h, 28
JETE 4 000 remin™ Z5AF T EGL 15 min, FIFWR AT
YIBeid i GF/F BIE LT YEng i I8 5 RTFALE 4 CYKAE
H,

L3 BEEIRNEXSH

FEMmBEARBASEILR 1, RS TIRY+
AV SR (OM) N 44.1 g-kg™', Hef DOC &
3.73 mg-L7 MRIEAXBIFEY, BUTY + TP>0.5 g-
kg™ B, BIBA A E A5 Y E i TP O 2.34 g-
kg™, BLBH IR AL RIS QL™ .

L4 WFEST R KR

T As SE6 K #4928 Milli-Q FB4K . {3 FHE AL T
818 I pH {HI &AL,

HERVHEA 1 om A IETOLHE R & RBUEDOL
3% 43 #74% (Hitachi F-4600, Japan) #£47 3DEEM il
R o WRIEIE K 150 W FHIKKT ; 78 ( Band pass ) Ex=5
nm, Em=10 nm; M b/ B} E] 0.5 s; 3 F 12 000 nm -

min” s FH TS B AR IE . SR BRI ER
Ex=200~400 nm([B]}& 5 nm) , B STIE K TEE N Em=
220~600 nm ([B]F% 10 nm), A 50 BT ARREIR B 18
FE MEIR /KR (2243)°C, Prill 25 54N BRSEH S 1 (4
[E 44 F Milli-Q #84ii7K ) 3DEEM ), )i Matlab %
A TEAE AL 3

DEICHE K 2 J256 - B 10 mL DOM 4B A 0~
10 mmol : L™ Y Cu?* 200 pL, i [Cu® 1fK K 5345 7E 0~
200 wmol - L7, {& FHFIFRHEE (0.1 mol - L™ F11 0.5 mol -
L) & HCIO, F1 NaOH %5 8 A8 & pH=8.0+0.05,
A B BRGNS B AT 100 wL, DLZESHER
PR . ARSI E T RS AR -4 24 h J5 002 H
3DEEM,

Bl e 4R 431 $2ELAY DOM AU A [Cu® ]/
DOM 7£ BrukerDRX500 {¥#5 b #F47iE LR & , 'H
RIELRATIZR A 79.452 MHz, %5555 DMS0-d6,

2 HR5itie

2.1 BREAVRELFERS T

A CIE RS T IR S AR 1A AL BT R U I 2 AR
REESE, RIS B A L
R — R — 2, (B A = 4O AT AR
PEI G R AT I A P B o 2t . A F R R
B DOM SRR, & B AR TSEERA , H T3
RGO B DO B S ATEE T,

i DOM BA 3 MR A (K 1), 1% A
(Peak A) BB KPR 250~260 nm, K HIEK N
425~440 nm; 14 C(Peak C) I & KR 310~330 nm,
KT R 420~430 nm; 1§ B(Peak B) JIURBER A
270~280 nm, & $HE KK 320~350 nm, AKX DOM
3DEEM 55 £ B4 & A (Ex/Em=250~260 nm/
425~440 nm) JE EIX R E BHBRFE L, EC
(Ex/Em=310~330 nm/410~450 nm) & FA] WX K
H iR 5% Y , i B(Ex/Em=370~290 nm/320~350 nm)
JBTFREATOE, BIFYUKAEHE LA TSR, BT
REAMBEEERKELT UV ERN, 2Fr=fKg
1=, POt BEE AR XA , 2 B 95 B AT LU

®1 ARENRERNERELSH

Table 1 Some basic characteristics of the DOM sample

pH DOC/mg-L™* DO/mg-L™*

OM/g-kg™ TN/g-kg™ TP/g-kg™

73 3.73 2.12

44.1 3.03 2.34

1 :DOC ¥ A HUKR , OM SAAHLE, TN o A, TP 58k, DO A4
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I3 ) H B S e B B YA R L AT LUGE 25l «
S FREE F AR PI R TE B AL, BRI, 7E 19 B 15 K /7
B O URR S i A= i s TE R 200!

BRI (A, C)R— 5 LR A5 0B
BEAT 03547, FS LU T 78 DOM B4 445 Wb o
KA BT RS E , (PH SRR T 25 Y :
E A DOM, B r(A,C)EZE 1.55~2.30 Z[H], 3ol
AW r(A,C)H 1.67(F£2), BR _E WA :
HAURIEE , DA T 2T K HER K SRR § 300]
JEHE R A E PR RN, F P55 (Fluorescence i
index f4wm)mum%%ﬂ%ﬁ DOM H‘J%EJE'II‘EJ@O f450/500 2501
{E4Y 51 1.4 F1 1.9, 443 DOM BB FIAED IR, A ook
600

W 15K HE R X TR Y DOM 1 fisosw 1H R 1.7,
FEALE T PSR A, R AR TS AK HER XBR T
KIS K BE SRR TS, A A YE SR,
H. DOM J2: ph R IR A A M R R SR

=2 BBENEERSEROEEE D AR R ER
THIRE r(A,C)FITE NI
Table 2 Fluorescence intensity, r(A,C )and

fluorescence index of DOM

. P it
#ﬁtl‘l Y( A,C ) Lisos0
Peaks A Peaks C Peaks B
DOM 4232 254 643.5 1.67 1.7

:r (A,C) 2 Peak A 5 Peak C (1 HAH ; fusosn NI RN 370
nm B, TR A EHERESEEZE 450 nm 5 500 nm 45 HAE (FEEHEED,

2.2 Cu( II )-DOM KB (32 1E A

B F) T =4RSS4 Cu( 1) 5 DOM
HAHELEH . ESREEAR P —EFERRWNE
Y, B H 5 DOM &4 1 BT 456 TR M sk
AETEME AT, He Cu. Fe BG4 B B TRE A2
THER A DOM F N & T RS, o {5552
MR R FEBARM pH 4T ,70%1) Cu 21
,30% % Cu-DOM JEZ ;pH 7E 6.6 /£4,99%# Cu
LL Cu-DOM WJEASFETE, AR S, DOM 1286
A C.B BT GoR BEHERREE Cul 11 ) ¥R 3 A3 o0 71 228 7
W (B 1R 2), FERZEF DOM 8§ H AR K&
H5 Cul IHFTHEGHE ST RERER, IR T
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Figure 1 Contour and 3D plots of Baiyangdian DOM sample
without and with 100 pmol - L[Cu*]
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Figure 2 Cu( Il ) quenching titration with different

fluorescent peaks

Je58E , %8 Cu( I ) 5DOM Z A & A B /e . A
e B iR Cu( 11 )-DOM BLAAEM , kist Cu( 1)
5 DOM JE R 1:1 BG4, FFF A IER Stern-
Volmer J5 BB LA E HH™, AT

Fo I(Fo~F)=1/(f K%)+1/f
A Ry AL F & DOM ARG BATR AN Cu( 1) LA KR i
Cu( ID)JRMZETREE f Rpi /R B T BRI DOt
BB K R4 E WA

JURH Cu( 11 )-DOM B4 FH AR I LS S
# 3, ZEERRMTURYH DOM 5 Cu( IDEAIFE
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Table 3 Complexation parameters of the peaks of 3DEEM specira

Peaks IgK f1% R?
A 4932 8 30.71 0.932 0
C 5.850 1 44.62 0.964 1
B 5.419 3 37.42 0.980 3

2.3 RFZHEEIRS T

R RS R R A I S A B 5
Z— o Wilson S5 T F I RE RIS He ik B fh 24 Aor
53 R S BRI RARIE BT (0~4 ppm) K 555 F M 2 R
F(4~8 ppm) . MR A B EITEREHT™, EI3EfbA 07
% E#43:1.0~1.9 ppm VH B F 5 WK # #9 B Z A1
FRZEr H B 1.9~2.8 ppm M| 555 3 AH % 1% F 5
MR EA &, Hr 2.5 ppm 2 DMSO -d6 [%5 5
U6 ;2.8~4.0 ppm FEITJE FHXRMLEY, HF 33
ppm A ERARTK R CIE 5 4.0~5.5 ppm Ry 5 IR EE R AN

8 7 6 5 4 3 2 pm
BIA Cu( 1 )/E# DOM
B 3 DOM 5 Cu( I )/5H) DOM KR F R SL RS iE
Figure 3 '"HNMR spectra of DOM sample without and
with 100 pwmol * L7[Cu*]

Bt B AHTE A H AT E 5 S BAHER H B 6~
8.5 ppm — A A A HUN SR B A A
HHER H) 5Tk, B 3 FRRJEFE DOM 5H1A Cu
(Il )J5 DOM A4 5 Fim LR Y6 1E B ("HNMR )
WEFH R ALIMSCIE MR IR ST T Bk
et DOM HI4 AL 5 5%, 2558 %] DOM
A ZE ¥ LABoK AL & 1 e 205 0 £, AR5 JRAE
DOM H{k2:0i 5% 2.8~4.0 ppm F1 4.0~5.5 ppm ¥JH B
TIRBR A5 S, 7] L DOM & A B L kb &
YRR S Y. JREE DOM 1EAL24 0778 6.25.6.75
ppm B fE SR, ATEHEFEFYR. MA Cu
(I )/ DOM 7£ 3~4 ppm H BN H [n] = #E 30,
FHHEE Cu( 1 )55 DOM ol B BB & A= o ik
F; A Cu( I )7 DOM 7E 4~5.5 ppm £k 5545 B 2. A4
4k, BT RESE Cu( I )5 DOM Z [AIJE AR 24
Y, ETREE DOM H R I A I & E1E B
RV REAREEREFES SR A
Cu( Il )J5 DOM 7£ 7~8 ppm H Bl 38 4R 5 6 HAL
B K%, &M Cu( 11 )5 DOM HPERE: A
M ERAERMER. EHRERHA Cu( D) EES
DOM H By 4562, AU+ DOM 2B &H
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