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Effect of Dissolved Organic Matter on Adsorption—desorption of Pb in the Vegetable Soil from a Suburb of
Nanjing, China
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Abstract: The study investigated the effects of various dissolved organic matters(DOMs) extracted from chicken manure(CM ), cowdropping
(CD) and commodity organic fertilizer(COF ) on adsorption—desorption behaviors of lead(Pb) in vegetable soil from suburb of Nanjing City,
Jiangsu Provice, China. The results showed that the amount of Pb adsorption to soil decreased with the increasing of DOMs added into the
soil, which indicated that DOMs inhibited the adsorption of Pb to the soil. Pb adsorption amount decreased by 5.34% for CM,24.12% for CD
and 0.35% for COF, when the volume of DOM added into the soil varied from 0 to 21 mL. When the volume of DOM added into the soil was
less than 6 mL, Pb adsorption amount followed the order; CM—DOM <CD-DOM = COF-DOM. When the volume of DOM was more than 6
mL, Pb adsorption amount followed the order; CD-DOM <CM-DOM<COF-DOM. In consistence with the results of Pb adsorption in the pres—
ence of DOMs, the presence of DOM enhanced the desorption of Pb from the soil and Pb desorption amount increased with the increase of
DOM concentration added into the soil. The amount of Pb desorption followed the orders: CM—DOM> CD-DOM>COF-DOM in the soil with a
low level of Pb, while CM—DOM >COF-DOM >CD-DOM in the soil with a high level of Pb. The kinetic curves of Pb adsorption in the study
revealed that the adsorption equilibrium was delayed in the present of DOMs. The study indicated DOM increased the environmental risk of
Pb in the vegetable soil.
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Table 2 Physicochemical properties of DOMs

TOC/ 4&Pb £C/ £CG/ £C/ ZZn/

DOM ki pH mg-L?' mg-L?' mgl? mg'l?! mg-L? mg-L?
EFE 719 6605 nd nd 002 003 229
B 7.16 482 nd nd nd 0.02 0.09

BEHHE 721 688 nd nd nd 0.01 0.03

¥ end FRA AT,
1.3 REigit
1.3.1 WA

FHTE] DOM ¥ B 45 A B S TR AR  FREI 2.5 g
it 20 BHEEHRTF +F 50 mL 8RB LS T, 43R
A 25 mL & W B4 0.3.9.23.78.117.156 mg-
L Pb? [Pb(NO;),]f#% 0. 01 mol -L™ NaNO; Y5, 7%
— Pb ¥R E RSB, 43 BIINA A A R R AR 2%
DOM. 4% DOM FIfGHLAE DOM (TOC ¥ K 68.8
mg- L) XS DOM VAW, EE 2 K, EAEIR IR
HLE (220 K -min )R 8 h,SR)5LL 4 000 remin! B
0 5 min, BUEVEW, 18 2R G 4K U8 , F ICP-AES il &
JEW P Pb &, IR NE VA pH (B

RIE] DOM e B 405 1% Bt A 2 0 - FRER 2.5 g 3 i

®1 il T ENEREAER
Table 1 Selected physicochemical properties of the soil used in the study

BEHUR/ RS SEY 4N/ 4P/ 4K/ 4 Pb/ 4 Cd/ 4 Cr/ 4 Cu/ Zn/
pH J— % Vol Lol Lol ket kot ket ket ket
g g b mg*g mg-g mg-g mg-kg mg-kg mg-kg mg-kg mg-kg

6.81 14.0 152 0.92 0.58 174 7.15 1.40 33.33 13.66 69.51
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mg- L™ Pb(NOs), ¥ , 25 B 085 U I ZE 18 /K A V5 v
SAKRFRA 25 mL, H:fd PO B2k B R 100 mg L7,
YRSEAE MR ML 1 (220 K -min™ )#R%; 6 h, SR fE LA
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Figure 1 Effect of DOM on adsorption isotherm of Pb in the soil
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Table 3 Parameters and correlation coefficients for adsorption

equations of Pb in the soil
e Freundlich 572 1gS=lgK+1/nlgC
1/n K r
ZRBK (XTI 0.70 5610 0.86*
2% DOM 0.63 2 631 0.90*
43¢ DOM 0.99 2721 0.78
FHHLIE DOM 124 3758 0.87*

¥:S 2 Pb IR & , mg-kg™; C A PEVEIR H Pb FVREE , mg-LY;

* FR P<0.05 BEKF,

Freundlich 75 #& H1 (#9 K {H# FE 0 LN ES
JB& B TR MR R 0 SR BE SR AR K (K, IR E
&8 BT W A E AR, -8 A DOM J& ,K {5
W/, 73] DOM #lik] T -3t Pb A9 FiH, DOM X+
B2 Pb W% Bt A% S0 %0 2 BE DT A B HLAE DOM <4 35
DOM<#3 DOM(F£ 3),
2.2 DOM i+ 15 Pb IR Bt EAI M0

T-3EXT Pb (0% i AT FEE A R SRR DOM #
R 2 A e (E 2), BB DOM ¥k B2
MY +3EXT Pb AR KE . 24 DOM AT A 21 mL
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Figure 2 Effect of various DOMs on adsorption of Pb in the soil
(100 mg- L Pb added )
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Figure 3 Effect of DOMs on Pb desorption from the soil
(100 mg*L'Pb added )
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Figure 4 Effect of DOMs on Pb desorption from the soil
(400 mg-L* Pb added )

7801

L WY e S N
776}

T 774

é" 772f

2 7 <-4k
7661 KA HLE

764 -O- 3%
762 :

0 100 200 300 400 500 600
B [A)/min

5 DOM Xf 1% Pb BB B 5h 12 K%M
Figure 5 Effect of DOM on adsorption dynamics of Pb by soil
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il T X Pb AR, SELR T R BT A 23 Y s ]

R T E R R DOM Rt + 3 Pb W% [ 5 KA
Wil , 4351 F SRS 305 20 Elovich J7#2%F 158 Pb 9%
M SRR TIIE (R 4). TR 4 AT50, WUH B BRI
Elovich 77 2 7] LAMR 4T #b L& XS ZE F1 42 DOM X Pb
W B 3 1 2 i 2 , (X 248K R HLAE DOM (44
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Table 4 Parameters and correlation coefficients for adsorption

kinetics equations of Pb in the soil

@ W FE InS=alnz+b  Elovich 12 S=alnt+b

a b r a b r

ZEMAKGHB) 00001 6656 034 0105 7773 034
XA DOM 00013 6644 0.81* 0685 5241 081*
43 DOM 00030 6.633 0.88** 0339 2565 0.88%*

HHAEDOM 00003 6651 045 1003 779.1 045

1 :S 2 Pb BWR R, mg kg ;e WA IA] , min; * 3R P<0.05;
** R P<0.01,

3 g

MG AZEFAHLIE DOM # ] T +3EXF Pb /4
W Rf 5 5 2 AHE, X 26 DOM {2 1 338 Pb [i] -39
ISR, . BEZE SN DOM ¥ BE 93 i, X Pb i B9
IR BE RIS Ph A0 A (2 AE R BEAR G o DRI, 433
FE) DOM 38 T L3 Pb f9E M, MT3g N T 3%
Pb BRSNS . DOM % -3 Pb 15 14 i) 22 00 v BEFF
FE AT JLAMERIBLA
3.1 KAEHH

DOM 2 ks T2 FACE BLER ) 4 7y Fl—
SER R A A S WAL R, DOM E2H/ R
B AR A R MEAREEE I R, Xk
HREH T SEE RIS SR A S R
W, & BB HRE S VR KEERE TES R S5 EM

BRI LLE 38 W FAEH S B KT 2 B, A R FIE Bk
BYESEY, /N T 2 BEA R, AR BN R
it DOM 38/ T 133 Pb (9%t , X 7] 5 DOM F1 Pb
WA AYA X, WEMREN, A DOM
&, THESIKETH Hg 28, DOM-Hg & 514, {2
T Hg M¥fE, M T 13 RSt Hg A%
FHU2, Fotovat S ARIFSY K B , ZEBRME & Al AY 38,
DOM i@t 5 & BB T BMEE B I-EBEEY .,
M T 138 Zn  Cu BIFEFEMEDT,
3.2 & WHHLF

DOM 5 + 3/ T 1 & B B T35 4 3R I A5
L, Y/ T 4 T AR IR B A5 067, DT k2 B 4 T8 1) R A
FEINE LR RS, BTSRRI, FEDOM ¥k
FERYIE N, 138 Pb IR B>, XVTRER FREE
DOM Y& B3 K, DOM (5458 58 22 () W B a5 Ao, #0461 77 4
BT Pb (R I, T3 N T 38 Pb FMRE

770 DOM 36 i+ 358 Pb #4971k R 8875 1 5 TH JR
. —7J5TH DOM 5 Pb a4 3% a5 07, M
DOM & + W [fff 4 Pb iR F ks 5 —F T Pb 5
DOM JE R FIVE A AL B4, 35T Pb ART M,
AT HE 80 [ % Pb R T 3k o
3.3 pH{EM

pH 2%+ E S BRI EERE, B
5%, 7EMl& pH M4 F , RIER WA f s fof e gD X 2
F T LA T R B — e B PR T B 7, X 2
VR B TRt —4 5 Cd 454, IS5 Cd Bk
MEEIN, X4 pH 3N, Cd 58 YUERTE B & P,
W FE L3 o, [ e - 48 G 71 FL A A B ks R B R
B LR AR B BE AR IR, T RAGSER ST R B,
2B W T pH /NFEF 5 85, A DOM XfCu
R A 2 BRI IR A L (8 2 SR v pH R
F 5 i), DOM IIANT Cu R fi LA 35 A4 4
FAM, E AR B 7E R RN 1 P A5 R DOM
RBAE HF + HEXT Cd AW, T E Hh R R A 1
DOM R +3EXT Cd M Z5 1R, ABFFEPT A £
HEf) pH 4y 6.81, LA DOM J& , 4575 W A9 pH K
F 53k 5)FEEn k. Wik, 7TLARAiIn DOM #ij
il R EXF Pb AR . RSP HMEET,
DOM 5 Pb JE B AT #4455 M) ] RS2 DOM Jai/)> 1 4%
Xf Pb W [ A 2R R 22—
3.4 DOM gy3kiE

X4% , DOM S 2 9 il + 3% 2 4 IR IR
M LT DOM RSk . RE ) DOM SR, B+
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872 B KA DU B AR 1 5 Ph IR BFHR IR AT A R )
+® 5 7 DOM FHEHEZG T, BHHEEZ]
i L RA & R pH
Table 5 pH in soil solution after adsorption equilibrium
Pb HefE/ DOM 35
mg-L™ gk 438 AHUE w3
0 6.82 7.72 7.44 6.29
39 6.66 7.54 7.52 6.56
234 6.46 7.12 7.24 6.12
78 5.78 6.28 6.49 5.26
117 4.88 5.38 5.44 5.16
156 4.53 5.02 6.40 4.82

KNERARAGEA —EER, HMYESER
AARRBRENSEGES . AR LI, 2 DOM Xf
Ph W Bt A9 iV Fi B K L SR T RS 26X Ph f% A {2 i4F
VEREK, A43FA3ERT Pb & S IERR T 5
MATHITE N E BB 4, 0 5 B ATE R A LAV
EAKXR(E2),

FKEZMFERAN 1 DOM FE R — , AFFR
GE R R A ZEFING 240 DOM RE ] 35X} Pb AR
B fEaE 1358 Pb BOFETR , T3 i 3% Pb fUTERE AN
AR, B, 7E Pb 5 QL iy X I, 5 & FE M N # H M
Ao
4

o>

&y

KA BB (DOM) #I ] T -3 XS Pb AT,
W B B RE S DOM ¥ B A3 R mosi b, KA HL
Rt T + X Pb AR, R ERFETSIN DOM ¥
FERBE RGN . ANFESRIEA DOM tusgm T 13Xt
Pb R . IR R DOM (R IEFVN T 6
ml) B, 4%} Pb 0% B 0T R 383 DOM <43
DOM = A HLHE DOM ; X4 7 il = ¥k B (1) DOM (¥ i i
BUKTF 6 mL) B, +3EXT Pb 0% it B0 e Ay 2F 2%
DOM<382€ DOM<A HLAE DOM, A[FESRIEA DOM Xif
13 Pb R A9 & R R+ 875 YK SR RN B 22
S XRG4+ 58, Pb AOFR IR BT A58 ZEDOM>
42 DOM>AHLAE DOM; X F 1544 158, Pb ARk
BIFF A8 2 DOM>/A HLAE DOM>4-26DOM,, Pb 1
Wsh f1E 9878, %in DOM #E2% 1 + 3% Pb W
A RIE B
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