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Influence of two dissolved organic matters from marine
products on mercury sorption in sediment samples

LIU Yang ZHANG Lei™

(Qingdao Agricultural University, college of resources and environment, Qingdao, 266109, China)

Abstract: To investigate the influence of dissolved organic matters (DOM) originating from marine
products on adsorption and desorption of mercury (Hg) in sediments, two types of DOM, ie. DOM,
and DOM, were obtained by incubating Ruditapes philippinarum and Thallus Laminariae,
respectively, which were common marine products in Jiaozhou Bay. Elovich equation fitted well the
adsorption kinetic process of Hg in sediments under various DOM treatments, followed by two-
constant equation. The adsorption rates of Hg in sediments were enhanced significantly by adding two
DOM, especially DOM,. Langmuir and Freundlich equation can well describe the isothermal
adsorption of Hg. The maximum adsorption capacity in two samples was elevated by 70. 1% and
80.9% in DOM,_ treatment, and 12.4% and 10. 2% in DOM, treatment, respectively. DOM inhibited
effectively the desorption of Hg adsorbed in sediments. Although the dependence of Hg adsorption on
pH was not affected by adding DOM, the adsorption was elevated significantly in the presence of
DOM at the same pH. The present results implicate that the DOM from offshore aquatic farm may
reduce the bioavailability of Hg by increasing its adsorption in sediment, which to some extent
restrains mercury exchange in bay water and increases the risk of mercury pollution of water body.
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Table 1 Physical and chemical properties of the tested sediments
TLRWIPRAR S/ %

B Hg/ - EERIN;ivg CEC/ S0%/
i _ P _ i} 0.01— 0. 005—
mg-ke™! ket emol - kg ™! .mol + ko~!
(mg-kg™) (g-kg™) ( g )  (cmol-kg™')  >0.01 mm 0.005 mm 0.000 my  <0-001 mm
1# 0.03 8.11 35.43 24.35 3.21 15% 38% 29% 18%
2" 0.05 7.56 42.18 31.12 2.19 13% 41% 25% 21%

1.2 i Dom wyihil &

353 DOM (LA R &A% DOM, ) « 2 RESCHR 12 ] B9 5125 76 7 I 30 P DX 1A 5 17 47 ) S i 3% JE AR B2 MR A T
B35 TR K B MBS 21005 8 600 g FERRFEIGAF A K LA 1:6 (& kL) i LR & fE SR (25+1) °C
HEFTRE SR BRI TSR B84t 0 s R BBC R | T80 55 A () 5t %) 0% s o, 365 3 091 1) T DV K AR AN
AR SR 10 d 5 B 1 BV IR AT 8 SRS P 0. 45 pum JEIE TSRV DOM IR

7 DOM( LA T &A% DOM, ) - Fl_E 3R il 45 DOM, SR FH [RIAE A8 J7 vk 355 5 5 0 e g ol 2% TR 5 1 46
HEBFKuE, SilEKLL 12 FE L) M ELBIR A, FE S (2521) C &M T 6 DR IR TR 9%,
B R 1) = JROHE R R BRLAR (T BB T ) 468 I St 0 B T | A 4ty B 55 3RV (T K DR AN
AR H53% 10 d J5 33 0. 45 wm [P, Ir S8 DOM, .

F4 £ 4719 DOM, F DOM, VR IEA77E 4°C VKA 5L 25 . DOM, Fl DOM, 5 Ff ] i PR A AL ST A A
PEBTAINZE 2 BRIl 2 DOM PR, 40 M T B M VS 41 05 R e M 3R B X35 5 48 /K R 5 1) 3
A3, H TOC Y5 0. 30—0. 33 ¢ L7, pH {HIE [N 7.21—8.13, HL F:8 K 2.78—4.12 mS-cm ™", JT il
1 DOM #5411 pH | FE 53R 076 2 M I ZKRE S 48 v BN, DR DOML AR 5 2 IR B S0 560 rp i (| S B
T DOM KE 5 B TOC 510 G 7 KRR Y 1.58—3. 12 45 2% 1 3 Jie M 145 Jo) 30 v 1 1 g 43 188 SR IR
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Table 2 Basical properties of the tested DOM

DOM Ffi Hg %1/ (mg-L7") TOC/ (g-L7") H$#% (mS-em™) pH
DOM, 0. 004 1.87 4.12 7.31
DOM, 0. 003 1.04 3.68 8.13
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R EBLA 10. 0 mg- L™ S [/ e 1:80, R F NaNO, I 1575 52 2 73R 0. 01 mol - L™ FEFT A7
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Fig.1 Adsorption kinetics of Hg in the sediment samples under various DOMs

K XUE BT R  Elovich J5## . —2% 80 1205 B R P £ 7 B 4 SR SR A6 R R Ab 3R 9 1% A0 27
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Table 3 Parameters of mercury adsorption kinetics equations

X BT Elovich 77 % — S S1E R M
B, TR InS=A+Blnt S=A+Blnt Ln(S/S,,.=A+Bt S/S, 0 =A+Bt"?
A B R? A B R? A B R? A B R?

CK 6.81 6.81 0.88* 4614 3239 0.90™ 0.16 0.0002 0.51 0.8 0.007 0.59

1HRE DOM, 6.07  0.07 0.96* 898.7 43.90 0.99™ 0.42 0.0003 0.48 0.83 0.080 0.68
DOM, 6.17 0.68 0.92* 4614 4269 0.93* 0.14 0.0003 0.47 0.78 0.118  0.66

CK 6.02  0.06 0.92* 501.1 36.69 0.94* 0.0 0.0003 0.54 0.8 0.007 0.62

2 BE S DOM, 6.16  0.75 0.98* 1122.5 4294 0.95* 0.02 0.0004 0.4l 0.89  0.004 0.51

DOM, 6.24 0.06 0.92™ 501.2 36.69 0.93™ 0.03 0.0003 0.54 0. 81 0. 007 0. 62
.S MR (mg-kg™") , S, IR (mg- kg™ ) e MBREHE], * P<0. 05 37K, ** P<0. 01 2 i /K.
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AR T 80. 9% A1 10. 2%.
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Fig.2 Adsorption isotherms curve of Hg in the two sediment samples
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Table 4 The fitting parameters of isothermal adsorption of Hg in the sediment samples

Langmuir J5 2 Freundlich J7 7%
VLY b 1/6=1/G, kC+1/G,, G=alogC+b
G, R? K MBC n R a

CK 593.22 0.99* 1.13 670. 34 1.46 0.93™ 69.24
1#FE 5 DOM, 1011.49 0.92* 0.45 455.17 1.73 0.99 ™ 142.23
DOM, 607.15 0.95* 0.95 576.80 1.70 0.93™ 149.58
CK 631.25 0.90 " 1.56 984.75 1.70 0.94™ 111.50
2#FE S DOM, 1148.44 0.99 0.45 516.80 2.17 0.98 160. 07
DOM, 695.78 0.98 ™ 1.25 869.73 2.07 0.90 ™ 104.66

?I:G,‘,fﬁ%j(”ﬁﬁﬁﬁ(mg-kg’l ); C—F Bk (mg-kg™) ,MBC—Ix K& h A (mg-kg™' ), * P<0.05 S E K, * P<0.01 3
KT

2R 7R Langmuir J7 F2 Fl Freundlich J5 #2454 gk B4k 3 7KF-. AN Langmuir 57 #4505 Y 45
WA LUE Rl —F TR T He A9 DOM >DOM, >CK , R TEWIRE 5L 380 DOM ¥ 5 80k
1) G, 8 (R ) TTRRYIXT Hg YRR G2 i 45 i MBC FITTARPI R Hg 15 R B B IR SF AR, K
CK>DOM, >DOM_, H. 7 22 B4, iX U B A i 5 DOM X Hg 78 150 AR 4 v (14 W R 2 3946 FH . 7
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T, DTS00 B2t 1) T B IRT 4 3R T DA R 7E 264 pH YU P, S5 BRAR EE, W8 im DOM. JF Ak
ARG R R BE pH AR A (BRI T -3 SR A I B TS 0 DOM 4 v i 2 B OR AR H] 1 pHL 2%
PRI DOM /388 W& e it 1 DU X He ROTRT , 6B DOM 7K B Y pH 451 i) REAS 2 5 Bk WL ff
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Fig.3 Desorption curves of Hg in sediment samples Fig.4 The influence of pH on mercury adsorption in
under various types of DOM, sediment samples
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