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2 g(mmol kg™ 1)
TaHe 2 Equilibrium C* adsorption capacity of modified soils
Tillage layer of Lou soil (TLLS)

Eq. conc. 20C 40T
-1
(mmol L™ ) GCK' 506CB @ 100GCB @ 120G(S* GCK 0GCB 100GCB 120GCS
7.29 5. 18 5. 88 7.60 5. 87 5.87
0.01 8.23 8. 27
(0. 886) (0. 629) (0.714) (0. 919) (0.710) (0.710)
8. 82 7.18 8.2 9.33 7.8 7.84
0.02 9.8l 10. 08
(0. 8%9) (0. 732) (0. 842) (0. 926) (0.778) (0.779)
9.76 8.35 9. 0 10. % 8. 93 8.93
0.03 1. 13 11. 60
(0.877) (0. 750) (0. 863) (0. 910) (0. 770) (0.770)
10. 59 8. 94 10. 31 11.73 9.71 9.76
0.04 2.3 13.20
(0. 857) (0. 724) (0. 835) (0. 8%9) (0. 736) (0.739)
1.2 9.58 10.94 12.80 10.43 10. 48
0.05 3.5 14. 67
(0.834) (0. 708) (0. 809) (0. 873) (0.711) (0.714)
2.0 10. 12 11.51 13.87 11.04 11. 20
0.06 14.71 16. 00
(0. 816) (0. 638) (0.782) (0. 867) (0. 690) (0.700)
14. 67 11.47 11. 65
0. 066 — — — — 17. 12
(0. 857) (0. 670) (0.680)
.75 10. 66 12.00
0.07 15. 88 — — — —
(0. 803) (0. 671) (0.756)
13. 46 1. 11 12.52
0.08 16. 9 — — — —
(0.792) (0. 654) (0.737)

Clay layer of Lou wil (CLLS)

Eq. conc. 20C 40T
(mmol L1 ek SONCB* 100NCB © 120NCS @ NCK SONCB 100NCB 120NCS
314 3. 14 3.57 3.05 2.9 3.85
0. 01 4.57 5.0
(0. 687) (0. 687) (0.781) (0. 604) (0. 584) (0.762)
514 4.57 4.8 5.26 4.57 4.95
0.02 7.57 7.58
(0.679) (0. 604) (0. 642) (0. 694) (0. 603) (0.653)
6. 80 5.8 5.8 7.05 6. 21 5.89
0.03 8. 8 9.05
(0.767) (0. 661) (0.601) (0.779) (0. 686) (0.651)
8 86 8.00 7.43 8.95 8.48 7.37
0.0 10. 71 11.79
(0.827) (0. 747) (0. ©4) (0.759) (0. 719) (0.625)
10. 00 9.29 8. 60 10. 32 10.00 8.67
0. 07 12. 31 12. 05
(0.804) (0. 742) (0. 697) (0. 856) (0. 830) (0.720)
11. 14 10.29 9. 66 11. 47 11.01 9.68
0.0 13. 86 14. 95
(0.787) (0. 734) (0. 639) (0.767) (0. 736) (0.647)
11. 57 10. 80 10. 14 12. 06 11.47 10. 21
0. 10 14.71 15. 89
(0.787) (0. 734) (0. 689) (0.759) (0.722) (0.643)
12. 42 11.73 10. 59
0. 108 — — — — 16. 63
(0. 747) (0. 705) (0.637)
12. 74 11. 80 11. 29
0. 145 16. 57 — — — —
(0.769) (0.712) (0. 681)
( Ky: ' o~ CTMAB 50%
CTMAB 100% CTMA B 100% + SDS 20% s~ D) CTMAB 50%
CTMAB 100% CTMAB 100% + SDS 20%
Note: The data in brackets in Table 2 are the ratio of amount of Cd2* adsorbed on modified sois to that on unmodified soil; ' ~ ' express samples from the

tillage layer of Lou s0il(TLLS): unmodified, modified wih 50% CTMAB, with 100% CTMAB and with 100% CTMAB+ 20% SIS, respectively; %2 ~ (O e
press samples from the clay layer of Lou soil( CLLS) : unmodified, modified with 50% CTMAB, with 100% CTMAB and with 100% CTMAB+ 20% SDS, re-

spectively
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3 Langmuir
Table3 Results of the fitting of Langmuir equa on
. b Gm
Soils Teanperature Treatment Correlation (L mol™ ) (mmol kg™ 1)
coefficients
20C GCK' 0.926"" 63 993. 48 20.24
LS 50GCB @ 0.927"" 56 995.79 18. 62
100GCB" 0.916"" 32 536. 38 18.35
1206CS” 0.953"" 41 506. 61 18. 49
40C GCK 0.990 0" " 64 122. 16 20. 88
50GCB 0.922"" 59 697. 51 19. 78
100GCB 0.989 3" * 37 005. 91 19. 11
120GCS 0.915 " 3712.16 19.27
20C NCK " 0.982"" 22925.22 2.51
50NCB™ 0.93 7" 14122.81 21.83
CLLS 7
100NCB® 0. 994 0% * 12 584. 74 21.36
120NCS @ 0.989 4" " 12 282. 42 21. 21
40C NCK 0.994 4" 23 439. 66 23.19
50NCB 0.9942"" 14772. 53 2.13
100NCB 0.980" " 13 207. 64 21. 30
120NCS 0.876"" 12 292. 20 21.28
LA CTMAB 50% CIMAB 100% CTMA B 100% + SDS 20% s~ @
CIMAB 50% CTMAB 100% (TMA B 100% + SDS 20%
Note: ' ~ % express samples from the tillage layer of Lou soil (TLLS) : unmodified, modified with 50% CTMAB, with 100% CTMAB and with 100%

CTMAB+ 20% SDS, respectively; %2 ~ (b express samples from the clay layer of Lou soil (CLLS): ummodified, modified with 50% CTMAB, with 100%

CTMAB and with 100% CTMAB+ 20% SDS, respedively
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4
Table 4 Resuls of the calculabn of themmodynamic parameters

Suils Temperature Treatment AG (K mol™ 1) A (Jmol™ ') AS(Jmol” 'K~ 1)
201C GCK' - 26.97 76. 66 ®. 27
TS 50GCB @ - 2.68 1767. 36 97. 07
100GCB® -5 491207 103. 14
12068 ™ -25.92 - 425307 73.90
40C GCK - 8.8 76. 66 R.27
50GCB - 8.6 1767. 36 97.07
100GCB -2.% 491207 103. 14
120GCS -21.% - 425307 7.90
20C NCK * - %.47 846. 87 86. 36
50NCB™ - 3.2 1716.40 85.30
CLLS
100NCB® - 23.01 1843.59 8. 78
120NCS ™ -2.% 30.37 78.39
40C NCK - 26.20 846. 87 86. 36
50NCB - 25.00 1716.40 85.30
100NCB - 2%4.70 1 843.59 8. 78
120NCS - %R 30.37 78.39
L CTMAB 50% CTMAB 100% CTMAB 100% + SDS 20% Dh~ @
CIMAB 50% CTMAB 100% (TMAB 100% + SDS 20%
Note: ' ~ % express ssimples from the tillage layer of Lou soil (TLLS) : unmodified, modified with 50% CIMAB, with 100% CTMAB and with 100%

CTMAB+ 20% SDS, respectively; 4 ~ () express samples from the clay layer of Lou soil( CLLS): umnmodified, modified with 50% CTMAB, with 100%
CIMAB and with 100% CTMAB+ 20% SDS, respedively
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Cd** ADSORPTION OF ORGANIC MODIFIED SOILS
AND ITS TEMPERATURE EFFECT

Meng Zhaofu'! Zhang Yiping®
(1 Lfe Saence College, Northwest Sct-Tech Unversity f Agriculture and Forestry, Yangling, Shaara 712100 China )
(2 Resource and Ervironment College, Naithwest SceTech Unwersity f Agriculture and Forestry, Yangling, Shaanxi 712100, China )

Abstract A study of Cd** adsorption of soil samples gahered fram the tillage layer(TLLS) and clay layer of Lou soil
(CLLS) modified with cetyltrimethylammonium bromide( CTMAB) a various rates and cetyltrimethylammonium bromide + sod+
um dodecylsulphonate ( CTMAB+ SDS) mixture was carried out. The results show that in terms of amount of Cd** adsorbed, a
decreasing order of GCK> 50GCB> 120GCS> 100GCB on TLLS and NCK> 50NCB> 100NCB> 120NCS on CLLS, respective-
ly, indicated that the adsorption capacity increased with the rise in temperaure; and that a decreasing trend of Cd**  adsorption
was quite obvious on modified soils, but not to the extent that the modified soils completely lost their Cd** adsorption capacities.
The Langmuir equation can be used to describe the cd™ adsorption isothem. The study of themodynamic parameters showed
tha Cd** adsorption on modified soils was spontaneously controlled by entropy increment, but the capacity property of the soil
must be considered simultaneously in discussing the relationship betw een the adsorption spontaneiy and maximal adsorption ca-
pacity of Cd** . The analysis of mechanism revealed tha modification of the soils was uneven, and that the competition in Cd**
adsorption between the mechanism of cation exchanging adsorption and the mechanism of hydrophobic bonding resulted in the
residual adsorption of C* on modified soils. The effect of temperature on Cd** adsorption was significantly higher in TLLS than
in CLLS, indicating that chemical adsorption on TLLS is stronger than that on CILS.

Key words Organic modified soils; Adsorption mechanism; Temperature effed; Thamodynamic parameters; Lou soil;

Cadmium ion



