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Table1l Sme phydao-chemicd properties of the experimentd ils
pH Y CEC
Sil il type in terms of O.M. CaC03( %) (col kg™ Y  Qay( %) it ( %) Sand ( %)
Taoromy (gkg™?
, Endogeyic Fe-accumulic 6.39 25.0 0.30 21.3 17.3 59.9 2.8
Dark yellow il .
Sagnic Anthrols
Blue purple Typic Geyic Sagnic 6.22 4.1 0.17 20.0 17.0 63.6 19.4
il Anthrools
Shody land Lithic Ochri-Aquic 7.58 26.0 3.0 14.8 15.8 50.1 34.1
il Cambogls
Yelow sand Fe-accumuic Geyic 4.9 43.6 0.02 11.2 11.6 38.0 50.4
il Sagnic Anthrols
1) 1 2.5 Weij Wyga =1 2.5
1.2 : 20 80 g
1.2.1 2.00g 100 m 500 m ) ,
, 15m 30% HO,, 55 ,
20.0 ml 0.01 nol L ! o * , , 30 %H,0; ,
(Cd (NO3)»-4 H,O:0 2 4 8 15 30 45 75rrgL'1, , , ,55 ,
C* 0 27.27mgL"Y)  Ca(NOy): ,
(25 £+ 0.5 ) 24 h pH, , , 1
4000 r min™* 10 min, 1.2.1
(GB/ T1914-93) (Varian 220FS) 1.3
(Varian 2202) Cd 1.31 Cd (Qe)
1.2.2 pH Qe=Vo(Co- Co)/ M (1)
pH 0.1nolL 'NaOH 0.1 rnol L *HNO, ,Qe (mg kg™ ") ,Vo
1.92.94055 7.2 1.2.1 L) ,™m (kg) , Co
1.2.3 25+0.5 (mgL™Y) ,Ce (mgL ™Y
35+0.5 121 Freundlich ~ Langmiur
1.2.4 0% HO; , , Freundlich
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Freundlich : Freundich(Qe = K- Cg) ( 1),
Qe =K Ce 2 2 1 2 ,
: K (dm’kg ) n : (K ) >
> > y ,
1.3.2 Adhikari  Snght™ K (238.8dm’kg %) ,
(K) Baggar K (10.74dnkg™Y) 24 K CaQOs
Cheung!™®! : pH r 0.967 0.947(p <
K =ad a =Y sCdy eCe ©) 0.05, CaQ0s ,
13s 8 , Ke ) Freundlich
,Cs (mg Cd 2mgL" '
LY, Ce (mgL™ ") v Cd Cd
Ve (360.7mg kg™ )
, §s=Vo , Cd 195.5mg kg’ ! 92.1mgkg !,
) (4) 1 Cd (22.7 my kg™ ")
K=Cd Ce (4 PH Cd
K
300 ¢
Gbbs Q) (5) s L A a 0 5%+ Dark yellow soil

O 4% Blue purple soil
AG=-RTInK (5)

T
4
g 200 O A W+ Shoaly land soil
AH) Vant Hoff : 2w A X Bt Yellow sand soil
3 150 m}
AFP =2.303RTiTo/ (Tp - To) LogioKe/ K (6) =5 o X
as) n g wfa X
AS=QH-AG)/T (7) i sodp X
< X
oex X 1 .
2 0 N 10 15
FHERKE
Equilibrium concentration (mg L")
2.1
Cd 1
Fg 1 Theisthemd srmption for Kils
2 25 35 Freundlich
Table 2 Freundich parameter of cadmium orption & 25 and 35
Freundich (Qe= K- CJ
Sl T=25 T=35
K n R K n R?
Dark yelow il 115.4 0.76 1.00 134.9 0.72 0.99
Blue purple il 54.40 0.76 1.00 61.53 0.83 0.99
Sody land il 238.8 0.60 0.97 477.1 0.66 0.99
Yellow sand il 10.74 1.08 0.99 17. 96 0.84 1.00
2.2 pH Cd pH ;pH
pH ,Cd Freundlich 4.0 55 , Cd pH

3 pH 19 2.9 | , pH 55 7.2
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K pH il il
3 pH Freundliich
Table 3 The irfluence o slution pH on Freundich parameters
Freundich (Qe= K- C9) Freundich (Qe= K CJ)
) pH !
il K (dm’kg ™ Y) n R? Sil K (dm’kg ™ %) n R?
1.9 5.54 1.92 0.97 1.9 141.5 0.62 0.9
Dark 2.9 91.59 0.80 0.9 Svoady 2.9 382.9 0.61 0.9
yellow 4.0 96.54 0.75 0.99 land 4.0 — - -
il 5.5 120.3 0.74 0.99 il 5.5 432.4 0.67 0.97
7.2 131.0 0.70 0.97 7.2 463.1 0. 66 0.97
1.9 0.46 3.48 0.97 1.9 0.73 2.83 0.90
Blue 2.9 47.02 0.80 0.9 Yellow 2.9 6.01 177 0.93
purple 4.0 56. 25 1.00 0.98 sand 4.0 9.94 1.54 0.94
il 5.5 60. 50 0.85 0.99 il 5.5 12.94 1.39 0.93
7.2 61. 72 0.84 0.99 7.2 13.47 1.36 0.94
1) No data
2.3 (25 )
, d O 5%+ DYS(NOM) @ &#+ DYS (CK)
: 3 -1
Freundiich Ks 115.3 dm’ kg 300 [ A %R BPS(NOM) A HER BPS (CK)
3~ 1 3~ 1 3~ 1 o
54.39 dm’ kg 18. 18 dm’ kg 7.55dn" kg ", w250 } -
Qj o
g 200 B a
( 2) ’ Cd Q ]
2¥ 150 .
G A
£ 100 . “a
2.4 -g_ A N
25 35 Cd Fre- g oA 5
. o
undich 2 o BRA- A, - ; ;
Cd 0 2 4 6 8
AR
Equilibrium concentration (mg L™")
25
35 Cd AG 2 (NOM
4) , , )
> > > Fig.2 Theirfluence d SOM on isstherm of Cd sorption(NOM derotes
cd AC (35 ) organic metter removed ils)
4
Table 4 Thermodynamic parangters o Cd ormption in ils
K AG (Kol ™Y Aol KDY Aw
il 25 35 25 3 2 3 )
Dark ydlow il 16.41 22.75 - 6.76 -7.70 106. 3 109.5 24.92
Blue purple il 6.28 6.89 -4.39 -4.84 38.42 39.94 7.06
Sody land il 93.79 182.7 - 10.52 - 12.87 206.1 214.0 50.91
Yellow sand oil 1.17 1. 66 -0.35 -1.23 90. 80 93.77 26.71
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cd , , cd
A (7.06 91J ol 1) ,Cd :
(25 35 ) : (206. 1 , pH
Jmol ' Kt 2140dmol tKY > (106.3
Jmol 'K 1100.5)mol K1Y > (90.80  pH , cd (
Jmol 'K 19377 3ol tKY > (38.42 pH=5.5 |, cd
Jmol 'K 1.39.94)mol T K'Y Ke 120.3 dmfkg ' 60.50 dnikg !
432. 4 dmkg b 12.94 dnkg b pH
3 cd : ,
cd ,
3.1 pH
K pH (r= 3.2
0. 947) pH ,pH , Cd ,
, pH Cd ( 2, Hlot
i [3.5,15] [22,23] , cd
pH : H*
(e : (CEQ) ,
, PpH
—OH [24] :
, ( aof*) ,
S—OH +Mé®* + H,0 « ~S—O—MeOH; @ (3] , od
« (5]
: pH 2 (DOM) Cd
pH , pH=4.0 , , DOM
K , pH=55 cd [9]
, pH 40 55 3.3
, Ks AG Cd
96.54 dm *kg"*  120.3 dm *kg’ ', n aion=1 Cd
0.76 0.75, , A , Cd (1]
cd
pH 4.0 5.5 ,pH Cd AG , Ac
,pH cd ( 4 cd
pH>5.5 : : d
, «C ) , « ) Cd
(5] Aw (7.06 50.91 kI nol ™ 1),
pH ( cd
pH 4.3 89,30 40 % AG AP
pH 5.5) pH ,
Cd , o o , cd
: Cd ( Cd
., 0.01nol L™ *Ca(NOs) 2 ( > )
Cd ,
35.85%) , Cd AG ,
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[26]
4 10K nol *,
5k nmol "t 20 40 k) mol "1,
40 K mol 1, 2 29K ol ',
>60 k mol "t ,
Cd 24.92  26.71 Kl mol "t

7.06 kJ nol 1,
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INFL UENCE OF SOIL ORGANIC MATTER,pH AND TEMPERATURE ON Cd SORPTION
BY FOUR SOILS FROM YANGTZE RIVERDHBA.TA

Hu Ninging ' Lw Yongring''?*"  SngJing''?
(1 Sail and Emvironment Bioremediation Research Center, Ingtitute d Soil Science, Chinese Academy o Sdences, Nanjing 210008, China)
(2 State Key Laboratory d Sail and Sustainalle Agriculture, Nanjing 210008, China)
(3 Gaduate Schod d the Chinese Academy o Scences, Beijing 100039, China)

Abgract The nohility , bioavailability and toxicity of il metals are nog likely controlled by sorption-desorption reac-
tions. A better underganding o the orptiornt desorption processes and mechanisms is crucid for assessment and remediation of
heavy metal polluted ils, and for prediction of the meta orption capacity of sils. Laboratory batch experiments were carried
out to gudy Cd sorption by four representing ilsfrom Yangize River Delta in China. The thermodynamic parameters including
K,AG AH andA S were cdcuated by udng orption datafor two different tenperatures25+0.5 and35+0.5 . Reslts
showed that Cd sorption can be well described by Freundliich nodd . The sorption K val ues decreased in the order : Lithic Ochri-
Aquic Cambols (238.8 dnt’ kg™ ) > Endogeyic Fe-accumulic Sagnic Anthrools (115. 4 dnt’ kg™ ') > Typic Qeyic Sagnic
Arthrools (54. 40 dnt kg™ ') > Fe-accumulic Qeyic Sagric Anthrools (10. 74 dnt kg™ *) . The Cd srption capacity of Lithic
Ochri-Aquic Cambosols was 24 times as much as thet of Fe-accumulic Qeyic Sagnic Anthrosols. The Cd orption capacity of
ils decreased dter renova of organic netter. For four tested oils, Cd orption increased with olution pH. The K andA S
va ues increased with temmperature , whileA G val ues decreased with tenperature. The negative vauesof A G suggested that Cd
rption was a gpontaneous process. The postiveA H va uesindicated that Cd sorption was an endothernic processfor four tesed
ils

Key words Sorption; Thernodynamic parameter ; Cd; Yangize River Ddta; Influencing factors



