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Table 1 Some physical and chemical properties of hydre-alummide soil colloids tested
pH Fe054 51
. O.M. Free FexO3  Specific surface .
Soil H,0 (g ke 1) (& ke 1) (m? ke~ ) Mineral com ponent
4.52 18.4 98 2 3.70% 10°
4.77 36.0 59.1 2.91x 10°
4.61 2.8 42.6 2. 46% 10°
4.73 2.3 33.0 2.51x 10°
pH  Beckman- ®g— pH ; ; ( ) Fey03
2
Tbe 2 Suface charge charactenistics of soil colloids tested
o o g
v b 0 0./, PZC
Soil sample (HC em™ ?)
1. 40 2.5 3.96 35. 8% 2.8
2.26 5.%4 8.13 33. 4% 243
2.45 4.76 7.21 33. %% 275
272 5.3 8.05 33. 80% 2.5
122 Cu®* Pb* 0.1g 50 ml
, 10ml (0.02~ 2.0 mol L™ ') NaNO;3 , 10ml
2% 10" *mol L™ Cu(NO3)2  Pb(NO3)» 1.2.1
13
131 Cu®* PH* PZC  pH 2.0~ 3.0 ,
pH , (S0") ,
SO~ . SOT - M*, (SO™)2M  SO" MOH* ,
SOH+ M2 €=(SO" M) * + H} (1)
2S0H+ Mg" S=X(S0™) 5 M* + 2Hj (2)
SOH+ M3 + HA0 B0~ MOH" + 2Hj (3)
My H§
. e 0. 0l mol L™ ' NaNO3 .
[ Ny M?* <=y M+ mH*+ 2(1- n)Na* (4)
[ ] ; )%
H* ,2Na* 2 Na* ,
logK ;= logK + mpH (5)
(5) Ko=[M] /[M] . Mm% K in

pH (5,
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pH ,  m
132 [2,6~ 8] i
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" Kiv= {S({)S(_)H“}A[M}J? Lexp(e W/ KT) = “K Swexp( e W/ KT) (6)
- 24 + 72
e LSO o
- + +12
K = {éol\la{(}][{wi[]ﬂ Lexp(e Wy 1) = Ky expl e Wy 47) (8)
{SO™ - M**} ,{ SOH} JHTT M H*
M , e , Y .k Boltzmann
(CCM), 0= CW,y, C CKH T Kione
) (0),
log" Kiy= log" Kiti— e Wy/2. 303kT = logy,~ K™~ €0y 2. 303CkT (9)
‘K ’ :
o= F(Ty= Tay)= F(Cy= Cp= [H ]-[OH ])/S,C, (Cm™?) (10)
'y Cou pH H* OH™ (mol g~ 1) s F Faraday ;Ca Cg
(mol L™ " ;[H*] [OH™] H* OH” ; C
(5171358, (m*g ) : 7l
0= Oy— O, (11)
lg" Ki 9 , log” Ky FITEQL (8]
LogK iy log K e
logK = log™ K - logK 3 (12)
logKy,  logK 33
(bDL), s
: 0g= 0. 117 4 1" 2sinh(z FWy/ RT) .z i1
;R
133 BDM 19 pH , ;
, , Langmuir
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s 1965 Wroblowa Kovac BDM
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} 2 2 2q/2 32 3
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, LCA , 0 , Vi JTi ,No
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NG :
, 0
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logv+— log®/ (1- 0) = C + B2 (13)



2+ Pb2+ 105

].[7/262r_2 o, N 3/2
B= ‘ =
2.3x 48.6kT| F

C- AG;n ) 2riF
= 2.3RT” %8 10000

1 : Cu

o , lgy+— logB/(1- ) 08¥* |
: AGm
Y+ ( 1) s Davis
logVa= — Az TV% (1+ IV - 0.31)] (14)
298K A 0.5115 Ph(NO3);  Cu(NO3),  NaNOs . NaNO3
, Cu2+ Pb2+ , ( 14)
2
21 art pPv* pH
1 s [T - pH 3~ 5 R
, L s B pH 2.70
(oTR T 0 12%:; <30 ., B
120 acu 20y o
wAl00F A
D 83
g « 80 E"
S 60 s%
iz o 0
<E g I
0
1 pH CuPb
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Table 3 Percent age of Ci2*, Pb* specific adsorption amount on soil colliods
(n)
Tonic strength experiment results Complex reaction results
Soil sample Pb Cu Pb Cu
68. 16% 50.71% 64. 6% 61.33%
67. 0% 48.09%% 61.33% 58.67%
57. 0% 38.85% 58. 66% 51.33%
56. 2% 30.72% 53.33% 46. 67%
3 , 50 Cu® PH* ,
: > > > ,
Pb2+ Cu2+
Hu™ (pH5~ 6) 1 mol L™' NaNOs
Ph 68%,Cu 84%, 3 . . Ph**
Pb2+ . CJJ2+
Cu** pp*
, Cu2+ Pb2+ n 4 . )
Q@* P . logkq  pH ; (5
Cu2+ Pb2+ [3]
Cu®* PH* logkq  pH , pH
; Co 7n logKq pH R s b
H* . pH :
(4. ( ) H*, H*
(D o= 15 (2)(3) ,x= 2, n nx
nx=1, (D ,x=1, n=1, 10%; nx= 2, (2) (3) s
x=2, n 1, 100% nv 1.0~ 2.0 s
, pH ) ) pH , - ;o om< L,
4 , 4 c P> < 1,
4 log(Ka)  pH
Table 4 The drafting parameters of log(K ;) and pH
Cu Pb
Soil sample m r nx r
0. 92(pH< 5.0) 0.9%1"" 97(pH< 5.0 0.9928"
0. 53 pH> 5.0 0. 8769 B(pH> 5.0 0.9972°*
0. 8(pH< 5.0 0.9325 " 0. %2(pH< 5.0) 0.9971""
0. 45 pH> 5.0) 0. 9764 "
0. 71(pH< 5.0) 0. 944" 0. 88(pH< 5.0) 0.9787""
0. 50 pH> 5. 0) 0. 8862 0. B(pH> 5.0) 0.9845%
0. 70( pH< 5. 0) 0. 995 * 0. 80(pH< 5.0) 0.9953*
0. 53 pH> 5.0 0. 8769 0. 30(pH> 5. 0) 0.9575"
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Table 5 The suface omplex constaris of Cu?*  PI?* on soil colloids and AG,
Cu Pb
° AGh
Soil sample M DDL Al CCM DDL m
(kJ mol™ 1) (kJ mol~ 1)
3.372 2 %8 - 16.25 4.216 401 - 27.92
5.167 5615 -3 6.39 6.359 - 36.28
4.240 4. 125 -23.54 4.978 4. 894 - 27.82
4773 4.810 - 27.45 5.48 5.558 - 3171
5 , Ph** (K Cu**, DDL
, Cu®t Pb* : > > >
Cu2+ Pb2+ ,
, \ AGp= — 2.303RTlogK ™, 298K, logKit
DDL , Cu®* P AGry 5 . AGy
, Cu* PH* LAGo, \ \
AGoy Cu* PH*
232 BM Cu?* Ph** 6 ,logy +—
log/ (1- 0)  0*? .
° 2+ 2+
A Gy c 6 , pH , Cu™ Pb
) 5 , ,AGp,
Cu2+ Pb2+ , , Cu2+ Pb2+
[*]
( ) : > = > ) AGm pHso ,

BDM
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Table 6 Fiting paraneters of BDM isothemmal equation and AC?H
Pb Cu
) °
Soil sample C B r Abm Cc B r ACm
(IJ mol~ 1 (kJ mol =Y
- 049 9. 06 0.915°* =337 0.39 6.9 0.989" " - 28.27
- L7 21. 87 0.9800° % —4257 - 1L24 21. 24 095" % - 39.44
- 064 3.8 0.98**  -3614 0.30 18.30 0.98m@** - 30.32
- 0.57 15. 47 0.928**  -36.01 0.33 11. 86 0.9%** - 30.42
1. R s . . : , 19%. 65~ &
2. Sposto G. Foundation of surface complexation models of the «ide aqueous solution interface. J. Colloid Interface Sci., 1983,91:
329~ 340
3. s R . Co CuPb 7 . ,1995, 32(2): 167~ 178
4. R s , . . : ,191. 39~ 401
5. R R , . . : , 19%. 33~ 35
6. R , , . . , 1996, 15(3) : 19~ 206
7. , , S . , 19%, 15(2): 97~ 106
8.  Amando L, Herbelin, John C Westall. A computer program for determination of chemical equilibrium constants from experiment
data. Vesion 3.2, 199%
9. JLOM. , D.M. . . . : ,1980. 71~ 76

THE CHARACTERISTICS OF Cu* AND Pb* ELECTROSTATIC
AND SPECIFIC ADSORPTIONS OF CONSTANT CHARGE SOIL COLLOIDS

Yang Yati' Zhang Y+ ping®
(1 College ¢ Life Sdence; 2 College  Resource and Environment Sdence, Nathwest Science & Tedhnology
University f Agriculture & Forestry, Yangling, Shaard 712100 China)

Summary

The strength of Cu™ ,Pb” adsorbed by the tested soil wlloids could be expressed by pHso value. The
strength of Cu®*, Pb** adsorbed was in sequence of old manured loessal soil> dark cultivated loessal soil>
yellow loessal soil> yellow cinamon soil. Ci?* , Ph* adsorption of the tested soil wlloids mainly include
specific adsorption, and n value was regarded as characteristic value of specific and eledrostatic adsorption
proportion. The proportion between specific and eledrostatic adsorption was related to pH. The percentage of
Cu** , Pb** specific adsorption by the tested soil colloids showed the trend of yellow cinamon soil> old ma-
nured loessal soil> dark cultivated loessal soil> yellow loessal soil. At lower pH, adsorbed mechanism was
mainly controlled by hydrolysis-complex readion; a higher pH, it was controlled by hydrolysis- canplex and
precipitating adsorption. The sequence of Cu® , Pb** intrinsic canplex constant of different soil colloids was
consistent in adsorbed strength. If the interaction of metal ions was considered, the adsorption of soil cok
loids to metal ion could be described through BDM equation. AGp value was expressed as Cu>* , Ph?>* ad
sorbed strength by soil wlloid, the larger the negative value was, the larger the specific adsorbed strength
was. The nega ive value of AGpin different soil colloids was consistent with the sequence of Cu** , Pb* in-
trinsic complex constant and permanent charge density.

Key words Constant charge soil, Eledrostatic adsorption, Specific adsorption, Cu®* , Pb** , Sue-

face complexation



