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Characteristics and source identification of the dissolved organic matter in the lakes of
west Jiangsu by spectroscopy

CHEN Xiaofeng, CHUAI Xiaoming, LIU Tao & YANG Liuyan
( State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing
210046, P. R. China)

Abstract; The composition and origin of the dissolved organic matter (DOM) in some lakes of west Jiangsu was investigated using
UV-Vis absorbance and fluorescence spectroscopy. The specific ultraviolet absorption (SUVA) at 254 nm and 280 nm indicated
that the aromaticity and molecular weight of DOM ranked in the order of Lake Shaobo, Lake Tiangang, Lake Baima, Lake Shijiu,
Lake Hongze, Lake Gucheng, Lake Luoma, Lake Gaoyou and Lake Baoying. The E,/E; and E;/E, values suggested that the
DOM of Lake Shaobo and Lake Baima was structural complex with humic acid being the primary component, while other lakes’
DOM was less complex and constituted mostly by fulvic acid. The exponential slope parameter ( S,7595,, ) values results were con-
sistent with the conclusion obtained from SUVA, E,/E; and E;/E,. Fluorescence indexes and biological index of these lakes’
DOM were ranged of 1. 13 —1.30, 0.47 —0. 67, respectively, suggesting DOM a strong terrestrial origin. Significant correlation
was found between the fluorescence intensities per unit organic carbon at different peaks, which indicated that the humic-like and
protein-like materials in these lakes have a similar source. Considered the characterization of these lakes and the economic develop-
ment, it can be deduced that most of these DOM are produced by agriculture and its downstream industries and imported with in-
flow rivers.
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Fig. 1 Location of sampling lakes in Jiangsu Province
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EL T B /KR B A B HE TOCS000A S35 #LAS DU 4300 2 W] ¥ A MLk ( DOC) &5 it , {3 46 U FR Sy
0.004 mg/L, bR ZE <2% . 385 /KBRS F 1 em A3 L, SR A 5 2450 S8 40-1] L4360 B it
D 7E 200 ~ 600 nm W3, FAH 81 HE 0. 5 nm. > 13 BR A WET 1 Hh 2% B 40/ INSURE ) R B80T, 1 FH 700 nm 4b
W e 2R AT EOR BT IE

=YD HitachiF-7000 RS0 /356 6 TN AE AU GRS 150 W GAT , ' A4 48 L 700 V7,
WK (Ex) FUER ST (Em) B0 2835 R 000 S 6M, WK R 2% £ 2 nm, JUR UK S 350 nm B 7K (1917 8 05 (5 B 1L
S/N >250( P-P) . 3 % FI & BB 85 55 B 290 5 nm, 4 K SE ] Ay 200 ~450 nm, Ay, 4 250 ~ 600 nm,
K5 nm, FHHEHEE 1200 nm/min. Y 57K Rayleigh F1 Raman 85T 5200 B 3% F Ex=Em,2 x Ex<Em J%
Ex = Em 10 ~ 15 nm % BXC8R A8 L 0 AR Fi F 22 5h- 1] LA 58008 %0 T A8 9 AR A T P A
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REIE T B B A A 1 22 5], R T 0. 01 mg/L B R 25 77 (R B B FR VA WEAE. Ex/ Em = 350 nm/450 nm &b
F 0 N3 35 ST 0 08 S 0 BB VR B S EAT LA b TS iR FH Sigmaplot 11 2238 455 4.
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2010 4 10 A YTHR4E PO HEBIA B IEA K BB EOT LI L9 WA KA B85 0 E (pH 7.4 ~8.5) ¥
it 5 1 I8 (4. 76 mg/ L) b, B WIVAAR 22 AN K. 10725 WV (Y DOM e B2 DI 25 R A 2 55, JFG o 52 2 ) 14
DOM #k JE fe (LA € 1) , 5% 23. 08 mg/L, MHRAH I DOM ¥ B LA 6. 85 mg/L(#K 1).
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Tab. 1 The physical and chemical properties of the lake water in the west of Jiangsu Province

WA g/ C pH WA/ (mg/L) SR/ (pS/em)  #HE/(g/L)  DOC/(mg/L)
Bkt 16.27 £0.06 7.95+0.16 9.71 £0.41 0.23 +0.01 0.11 +£0.01 8.34£1.52
£ 14.75 +0.01 7.79 £0.50 11.31 +£0.55 0.24 +0.00 0.11 +0.00 8.73 £0.79
AR5 19.90 £0.20 7.72 £0.16 7.69 +0.31 0.47 £0.02 0.23 +0.01 6.85 +0.69
15 Mk 78 18.83 £0.09 8.50 £0.21 9.89 £0.45 0.43 +0.01 0.21 £0.01 15.89 +1.51
EAVRL] 19.44 £0.19 8.20 +0.04 9.94 £0.37 0.49 +£0.00 0.24 +£0.00 23.08 £1.27
i 19.40 £0. 14 7.40 +£0.06 4.76 £0.18 0.46 £0.02 0.22 +0.01 11.74 £0.76
HEE 18.28 £0.09 8.25+0.10 9.37 £0.05 0.41 £0.02 0.20 +0.01 12.21 £1.13
5t Th i 18.69 £0.05 8.30 +0.04 9.10 £0. 14 0.91 £0.00 0.45+0.00 14.24 £1.27
PNzt 19.10 7.96 8.95 0.56 0.27 10.91

2.2 DOM 4R R 549 57 17

L] IS T (UV-Vis Absorbance Spectroscopy ) EL 4832 ML FH T 7K . 3l M ML ) 3£
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SUVA 54, 5 WU T 2L 5 TR ARE & 057 A P 54, JEC (R iy 5 A AR T Chin 25777 A B2 26
WA A=) 2 AR MW TAE 270 ~280 nm & /4w ~ ™ HLF 0 A%, IR L e 280 nm KR A IROG
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WESEIN R Ey/Ey T LA Ho B2 e K 3 0 A LIS 09 20 TR B, B, /B, I, DU K 3 P A BLAD 19 4 I Ak e
K. Peuravuori %% % B E,/Ey ATV WIVE v B S AL RO AR A5 , 38 3 SR, B8 B R AR G T R LA T Y
SUVA g0, FUEIH E,/E;. Abbt-Braun 257" 1 3% 300 1 400 nm Ab S 5MR B> L (Ey/E, ) SEATHFSE AT
W Ey/E, <3.5 WHIRAH KA L LU R 5, T Ey/E, >3.5 B 3308 5 LR, Rk, AR5 %
FH 28 b= Rl WSO VL5 P R W1IE DOM 4R AESEAT AT, T LAk 4 ng.
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Tab. 2 Some spectroscopic indices of DOM in lakes of west Jiangsu

5275 ~295 nm

N, SUVA 254 SUVA280 1 1
WA ) E/E"  EyE"M r(A,C) r(B,C) FI BIX
/(L/mg C+m) /(L/mg C + m) l /(um™)

%W 0.87+0.18 0.64+0.14 8.03+1.60 6.07+2.04 24.5+0.95 1.16 +0.09 0.49 +0.03 1.23 +0.07 0.66 +0.06
AEAMW 0.79+0.07 0.56+0.05 6.53+0.39 3.96+0.47 23.1+0.14 1.15+0.01 0.53 +0.03 1.22+0.06 0.67 +0.02
AW 2.38£0.16 1.82+0.08 4.17+0.65 3.25+0.59 15.3+0.36 1.29+0.04 0.42+0.02 1.17+0.03 0.56 +0.03
mlE® 0.73£0.22 0.49+0.15 9.01£0.72 6.51 +£0.55 26.3£1.48 1.13+0.11 0.39+0.07 1.27 +0.04 0.54 +0.07
FERiW 0.57 £0.03 0.38+0.02 9.36+0.00 6.25+0.00 26.6+0.00 1.11+0.00 0.26+0.03 1.24 +0.05 0.51 +0.01
F5# 1.02£0.12 0.77+£0.04 5.00+0.49 3.88£0.37 17.6 £0.27 1.08 £0.04 0.24+0.03 1.13 +0.03 0.47 +0.02
W 1,01 £0.40 0.73+0.12  6.20+0.84 4.73£0.68 20.6+£1.96 1.06+0.07 0.34+0.05 1.24+0.09 0.49 +0.05
IO 0.75£0.05 0.53+0.02 8.23+0.22 6.36+0.10 24.7£0.00 1.13+0.00 0.41 +0.02 1.30+0.02 0.66 +0.01
K i i) 1.06 0.79 6.67 7.00 19.6 0.99 0.25 1.26 0.51

1) Ey/Es B Ey/E, 57317k BEE 250 1 365 nm AbIRIC(E 2 HoF1 300 5 400 nm AbWE (2 H.

2.3 i#f;H DOM B4 47

TTARAE VIS RS0 DOM = 456G B vl LIE Y, 9Ol R 4 28 A dh 2 DN IE IR D%
(A W, Ex/Em =230 ~260 nm/410 ~450 nm; C W&, Ex/Em =320 ~ 340 nm/430 ~450 nm) DA & 2 2R E EH 90
U6 (B 1, Ex/Em =280 nm/310 nm; D 14, Ex/Em =220 ~230 nm/310 ~330 nm) " (E 2). — ik R A .C 5%
W B S AR A B L TR RIS A R T I ) D S, 5 5 4 0T 45 v B B B R R A 06, T B D T 5z e
P2 AR AR TR 4 € SR A SR TR IR I (i . = B 98 Sl Il v, k0 A I C Ao, T 2K 2R
F2E G0 B AN D A X355 , 1 A 1 6 T 6 S IR LA B VA HILA 3, s sk e A A DL g . 7%
WS AN B A WU S R 07 S R R R, T S ECEOE I B M C 2865 I3 19 Hu i
r(B,C) Fhi5 , N BRI S2 45 4 r( B, C) AT LAFE R X 43 DOM P 415 5 ik 74 22 25 2 %K. PEIRISIIA DOM. Y
r(B,C) fEAE 0.25 ~0.53 2 [0 (£ 2) , ek /N TR BB AW MR 25 50 (2.0 ~2.7) ™ S50 B 3 S 38031
B DOM B 4B PE ITE 8 58 T . 2010 4F 6 7 14577 F 381 11 I8 300 780 4 8 35 B 20 2 10° ~ 107 cells/ L, AN B2 55
B A 5 P] RE X P IIE (B, C) fE(0.49 ~0.53) KT E WA n .

R K T YR A B AR T L A X 4 5 T P R (9 K 6T BT K. McKnight %5 % B & O B K Ay
370 nmftt, 5 & HHGIE R TE 450 5 500 nm b1 HAE (ZOGFREL, F1) T LR {E DOM SRR (E B, IR e
T BRI IR I FAE S 1.4 F0 1. 9. AR Y8 $ ( BIX) 2R U 310 nm [, 2806 & S 63 iR 4 78
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Fig. 2 Three-dimensional excitation emission matrix fluorescence spectroscopy (3DEEM)
of DOM in different lakes

380 #1430 nm b4 LUAE , &t T LRI SR A -7 R IR 420 5% /K A v DOM. A A X BTk, 24 BIX {H7E 0.8 ~1.0
i FH DOM i A= 4k 2B 03 377 4, AR T 0. 6 BFI AT A DOM =Bk [ TAME . ABFSE i, & WA
B FI AN BIX 59078 1.13 ~1.30 f10.47 ~0.67 Z[H[ (£ 2) , fRELH DOM a8 19 S 2k

RIFI IR DOM (1448 01X 57T L IX 2 i B8 FR5E C TR I8 LA r( A, C) AH 2% 3. Coble'" HFSE I I DOM 1y
r(A,C)SEHIE Ky 1,08, [E A IR ILIH r(A, C)7E1.76 ~1.97 Z @™ i AINIZE 1.12 ~2.36 =
]2 BRI P (A, C) {5 B 91 FB AT A0 g T80 245 8 A I 0 R A U 2 S PR O . ARS8 vp, 5 A 0 r (A, C) fRE
0.99 ~1.29 Z[a] (£ 2) , HAAuE Bl /N T AW , 15 BH 1 S8 5130 1T fig E AT AR R0 %) 25 8 R 2y S ke UL

AR BT L) R TR IH DOM il 22 k. A0 R S AR R 7 ' 32 B2 1l — S (R 2 1 B 903k
SR WL TS | , T AT L X 2K J A R I U ph AR X R L B T I 35 A P2 i LR W 0T 7 2 12
PR, QR BE AR G0 A L C AR X 28 I8 B A7 A0 B I P P 56 2R, IV AT A O T EL AT M
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Tab. 3 The correlation of fluorescence intensities FLATRERRIEZR . DU 5 51 06 14 A T 28 S 3 3
per unit organic carbon at different peaks HAH PR 43 BT 45 R T LU Y, 2628 1 9Ot (%
£l 7l Fl FI B g D) Z [A] R H IR Y NIE (1 A 1§ C) Z 7]

A B c D

VAR HE F9O'eié (6 B g D) 528 IE IR O

P W (I AW C) 2 ] 477 15 B I K HE (3%

Mo 0833 ! 3) |13 S 1 5 B K e 1

Flc  0.975"  0.769°" 1 He e e MR R T

Mo 08357 o037 0837 S 2 bR 4 R SN A A
D) o @EMACTH P <0.00CRBRIS) 5 FI~Fly  JEIXSEHH o DOM i1 32 2k U8 #13H DOM f
AR ZRIENAA A ~ D REOLRE. SN AL M L3 B 900 30 e

ST E BAHUR A 5K B AR S K I R FRFE RSN LB AT 4 A A
TG V5K LA B IR AR 43 ) S H A 28 LR A AR R 1 A I ks s R = e el i 2 2R
FIZEIEIFANIREN, 2 W10 2 R F VLR PH M0 rh DOM () STk-E /), 107 V1555 74 3 3 10 389 S il /K PRI 4
I FELRE T DRt T 4 A BT i AR I3 DOM 1 SE B UL 6 39 39 A0 1 1l 75 R 7T K BV
R ZWIREE AOAE A = PR S IR AW R T K R AT TR A AR T2
RIBHLIX 55— P FE T DU A 007 M R T 7 A K LB AR M X - 48 A PR RE D R4 A A v
PR 5 L 52 I T A R SR 7K iy AT T, DTG ACEITE . S A TR e o Ml 5 e 6 iy 50% LA il 2 i
Al HHUBE/ N A5 IR TATSMERER . e AR A AT K AP 4 38 RT3 AT LR, DRI 33 T i
JEFRALMWIA T DOM 9 55— EER Y. AT 4 2 VL5 DU R8T A DOM A = 2R UL, ] I 2 3k 4 )
ERER=E = A S SN PS N A1) I Do A WD i 41 M A MR LGB S X7 S TaN

3 &t

1) VLI PEESIATE A DOM (948 5h- Rl WSO A9 SUVA (E,/Ey Ey/E, FIHE B R ER S 35 DOM
B L5 58 4 BE R o3 —F s R/ DR BB > Rbd Wi > H D > A FUS > B > B > 3% 50 > m ik
> 5.

2) VLA VEFRA AR DOM = 4E5ea &% b FIE AT BIX {643 3176 1. 13 ~1.30 #10.47 ~0.67 Z ],
7R DOM HAG R A SN

3) DOM (¥ r( A, C) {H BARSCYERFIT 45 5 B VT 95 PUEF I 0 B DOM HAT AR AL A IR, &5 53X 231
Tk ) 2855 K J A T T BRI A BT A 1) p Al B TR T R A 9 ML VT PE S I DOM
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