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Adsorption Characteristics of Cadmium, Lead and Mercury in
Different Sized Soils
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(National Research Center for Geoanalysis, Beijing 100037, China)

Abstract; Three kinds of soil samples with different texture were sieved into nature fraction, sand-sized fraction
and silt- and clay-sized fraction. Adsorption characteristics of these three different sized fractions of three
different soils for Cd, Pb and Hg were studied. The results showed that adsorption capacity of Cd and Pb by silt-
and clay-sized fraction was higher than that by two other fractions. However, adsorption capacity of Hg showed
opposite result to Cd and Pb, which was far higher by sand fraction than that by nature and silt- and clay-
fraction. And the adsorption for Cd, Pb and Hg by three kinds of soils with three different sizes showed the
similar characteristics. Furthermore, the Langmuir equation was proved to be the best description for Cd
adsorption by different soils, the Henry equation was suitable for the description of Pb adsorption by different
soils and the Freundlich equation could better fit the experimental data of Hg adsorption by three different soils.
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Basic physical-chemical properties of soils from three

21
Table 1

areas of Shanxi province

wy/(pg-g™")

Cd Pb
0.410 40.09 0.62 147
0.289 33.30 - - _
0.536 48.24 - - _
0.53 20.02 1.87 223
0.407 23.03 - - _
0.573 19.26 - - _
0.819 22.13
Meyriki  0.264 0.688 18.54 - - _
IR 0.119 0.858 22.73 - - _
@ TOC Ay BAT HLWk , CEC g BHES F A3k, ©
— 120 —

CEC/
TOC/% . pH
(mmol - kg ™)

+H
Hg
0.241
0.333
0.101
0.132
0.333
0.087

0.160

KFBAE
KA
KR
IR A
K
IR EH
Wit 1145

v e —
= AN

2 110h 3 A~ HbDX MR - SRR SC 4y
Table 2 Particle size distribution of three kinds of typical soil
from three areas of Shanxi province

. Whki/ mm 347/ mm ZhHI/mm

H 2~0.05 0.05 ~0.002 <0.002
KIF b+ 47.829% 50.046% 2.125%
KJEREE 22.050% 74.249% 3.701%
Il 3 A 1 16.566% 79.152% 4.291%

1.2 SEu5 5k

S AIFREGE 0. 84 mm (20 H ) i i H 48 L4
WORL - AEFI Ry Bk 1 4F 5,000 g F 10 4> 100 mL
SRFEL AR I 50 mL ] G AN [R] 5 v 1
4RI, Horp Cd®" (Pb?T (Hg® AR M 4y
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Fig. 1 S-C curves for adsorption of Cd** by soils
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Fig.2  S-C curves for adsorption of Pb™" by soils
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Fig.3 S-C curves for adsorption of Hg’* by soils
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Table 3 Adsorption isotherm equation of Cd** by soils

Freundlich Langmuir Temkin Henry
TR R
S=KC"" R C/S=C/b+1/Kb R S=a+lgC R S=K,C+b R

a9 KE S=544.23C"%%0 0.9669  €/S=0.0004C +0.0008  0.9820 S=663.67C +1049.4 0.9254 S§=49.983C +401.84 0.8492
W\ K §=905.77¢ 3! 0.9678  €/5=0.0003C+0.0003  0.9855 $=828.83C+1460.2 0.9266 S=118.35C+459.96 0.8105
B s=851.12¢%412 0.9547  €/S=0.0004C +0.0003  0.9891 S$=779.23C +1410.6 0.9434 S=169.16C +434.01 0.8413
o KA S=318.3¢"6  0.9065  €/S=0.0004C +0.0016  0.9854 S=684.85C +752.49 0.9728 S$=28.676C +321.78 0.8348
*; KJE  §=899.52¢0%4 0.9371  €/S=0.0003C +0.0004  0.9914 S$=973.08C+1475.1 0.9461 S§=215.22C +365.66 0.8353

&9 §=787.2¢%%34 0.9551  C€/5=0.0003C +0.0004

¥ K S$=1390.4C%  0.8919  €/S=0.0003C +0.0002
R KE §=1189.6C%778 0.9002  €/S=0.0003C +0.0003
i G §=1075.9¢06609 0.8787  €/S=0.0003C +0.0002

0.990 S$=846.25C +1346.3 0.9435 S§=129.43C+382.02 0.8145

0.9985 S$=961.32C+1753.5 0.8990 S=193.85C+511.23 0.6388
0.9974 S§=977.12C +1646.9 0.8852 S=180.50C +502.63 0.6432
0.9987 $=923.98C +1582.5 0.8994 S=117.93C +516.68 0.6186

@ C—WRHEFAIE Cd* BRI , BALE Ny me/ L S—Cd* * (MR BfHE , AN me/kgo RP—AHIDEREL.

F 4 LB P ISR LA DR
Table 4  Adsorption isotherm equation of Ph** by soils

Freundlich Langmuir

Temkin Henry

TR R
S=Kc'" R? C/S=C/b +1/Kb

R S=a+lgC R? S=KpC+b R

K $=36250C"5%  0.7800 C€/S = -5x1073C+0.0001
K §=35289C"25¢  0.9731 ¢/S=-0.0003C +8 x10 3
Wi §=17199¢"%"7  0.9734  (¢/§=2x107°C +7E-05
@ KAl S=7620.6C"%*¢ 0.9372 (/S = -0.0002C +0.0003
ki KE §=13319¢"328  0.9920  €/S=-0.0003C +0.0002

G §=22373¢"3883  0.9658  €/S=-0.0003C +0.0002
P KA S=107918C"%*  0.9020 €/S=-0.0005C +0.0001
-1 KFE S=41361C"%52 0.9316  €/S=-0.0007C +0.0002
b G §=39201¢5%5  0.9591  €/S = - 0.0005C +0.0002

A%

0.0248 S$=1872.3C+3399.3 0.9364 S5=7806.2C +138.25 0.9590
0.2576 S§=1957.7C +4051.5 0.9816 S=12027C +148.34 0.9575
0.057  §=779.23C +1410.6 0.9434 S§=20019C-22.068 0.9968

0.0915 5=2098.4C+2951.2 0.9616 S=3941.6C +91.594 0.9550
0.3961 5=1993.6C+3262.6 0.8703 S§=7966.5C -32.436 0.9886
0.3709 S=1957.7C +3442.3 0.8612 S=10263C-40.702 0.9880

0.2700  $=2375.2C+4513 0.9438 S$=19072C-48.203 0.9781
0.7426 §=2096.9C +3598.8 0.7842 S=13872C-223.02 0.9852
0.2596 §$=2339.48C+3990.9 0.9399 S§=12057C-46.011 0.9835

@ C—WR M- Ph®* (19922 | BT g mg/ Ly S—Pb?* (YU BHsk , B4 meg/kgo RE—HIEFR AL

#5 LR He R G TR

Table 5 Adsorption isotherm equation of Hg** by soils

Freundlich Langmuir Temkin Henry
TRERT K
S=KC"" R? C/S=C/b+1/Kb R? S=a+lgC R? S=KyC+b R?
% KE $=276.39C" ' 0.8281 /S =0.0004C +0.0015  0.9864 S=626.13C +801.88 0.9484 §=27.539C +386.74 0.8296
)U(j; K S=626.68C"%%2  0.9434  €/5=0.0003C +0.0006  0.9916 S$=902.03C+1194.5 0.9566 S§=50.254C +414.4 0.8337

G §=498.19¢%5017  0.9554  €/§=0.0004C +0.0009

w KE $=5062.6C"37 0.6301 €/S=-0.0003C +0.0007
i K S=4221.9C"%%58  0.9549 €/S=-0.0018C +0.0012
G §=3237.2C0456  0.9012  €/S=-0.0011C +0.0007

bl K S=671.81C"%7  0.8939 /S =0.0004C +0.0005

i KE S =671.81¢%587 0.8896  €/S=0.0004C +0.0008
*i W S =460.99¢%5133 0.9189  C/S =0.0004C +0.0008

0.9869 S§=743.47C+997.98 0.9477 S=98.269C +437.94 0.8235

0.0046 S=2285.8C+2843.4 0.3853 S$=4953.1C+19.94 0.4860
0.8538 S§=2091.6C+2271.1 0.5574 S§=4516.2C -412.9 0.7803
0.6220 S§=2317.9C+2820.1 0.7558 S$=5598C-258.33 0.9560
0.9852  S§=741.41C+1283 0.9330 S=93.776C +366.65 0.8293
0.9737 S$=733.07C+1105.6 0.8728 S=86.959C +319.54 0.8702
0.9737 5§5=609.73C +991.69 0.9198 S§=37.926C +357.71 0.8037

@© C—IR R Hg®* AV , 343 me/Ls S—Hg? " (Wi, S0 me/kgo RP—HDE R HL.

3 &5k

(1) Cd.Pb Hg 7E 3 PAN[A] 13 3 FhoAS [ 4 2
H R BE 3 — e, W2 T S S Bt o A 5 R B 1Y
BTG R 4% Fh b XX 3 R 4 AR
FRFRE S5 >4 : Pb > Hg > Cd.,

(2) Cd F1 Pb e ¥y Rk + 4 b i T B K F B

IR HEREb R I3, T He 20 BLH AR S B4R,
HAEWDRE 38 rb (1 W B A 2 R TF7E B AR AR
RioRL R g I B 3R] RE SR T IC oL g 4
T B AN ] B He AR 07 4 S8 v i) 45 K e AE
R AN F R 3 P A e S R IR o

(3) 4 P PR A G 3 Bl L HEAE 3 FhASIH]
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