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ARITIR T WM (log K,) FRI S (log Ky BN RS, log Ka) FANE KRN AR
R ISR EE A 2, FEHEAT T SR B RIE I, log Ko W1 log Ky 5 log Ky, FEMT £ BB
W R AR WA R o LRI log K, A FE T AL M k%S Cd gUFRRT i 4k .34 A
S BRI Cd B B R IFI TR 3 log Ky, A1 I TRMEL IR RRS od (MR EE ey, 5=
TG Cd IS RBE . RIARFYHE%E T IR log Ko (3 IN,5R log Koy MIREIR> B
BEEk e Cd & BT M. TUITU, BHSRRR SR LB B, £ WIS
BEgEh T e B (L KL UL R R E (L E A =] AR 855 R L Ho

TG (Cd) MR % pH, b, RIE AW & & CEC, 5 #RfmA
R SRR BRI, ik R E R B R CA O, P e FR s R SR
T ERESY T AL ST CA BT SRS, X T ERAR Cd 7E R MR BAL 61T 2
i Cd R AH EENERMTERE Lo AR, fEAH— 8k, —FLEX Cd fufkl
LyTRE B e B T TR O 5 2 B T R 24 7 E SR 1 PR W S AT, TR
o AR F IR — IR TR 2 I SR A RO 5 B — 5 T » BEAR SN 130 Cd 1y
R W AR A OB 3R R B M 3 A KT M Ol Cd B, A5 A6 13K -
RAEA— AR R RERPTIR T BB A RS TR FIRIL L3 Cd
R R 62 T RO TR R T —— I SRR S iR s A TETEW Cd
BB 0 S Cd 15 SRR T TR A A 5 DA I VR Y A R IR 35 S5 K AR Cd 2 IR S%

Ao

—. BB 5 ik

AR AT R BRI R e AR RRRER Z 3T, S BIFRBRT, BRE.
FED 1 BRI ISBERERL (B), #RH (YB), 408 (R) Mg (L) & 6 A, SEEC

<o,5,10,20 27 Cd/ T35, CdCl,-2 ; H,o) il 2 BACRE), 2 Bl (Ca(H,PO,),-H,0),2 F4H(KCL)

* FLteE B MBR R IR B T 5K
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BRI, REHEBE 10 FHERT LR INE BB XA TRLBRETHE X BH, R A 841N,
TREMRe BRBARFHFRACEEWR. BA=Z1TES. DX AT

SE R AR s Od B4 BT 2R A HNO, ik, KI-MIBK BRARF RIS SObEENE. RERES
Lo T4 T I 5 PS50 BP9 et ©d R BE AR 7 2 B e R R ch 1) O 5 o

ZOERMM R

(—) R BFFERSOERESOLRRBIE

ST IR S5 AR IR B OB ID HE SANR T G AT I R OB, e BT
Skt I i — S i AR, Hrh Langmuir 5B AR % L EEROIR
174N R AMREBHEIZ —, BRT RN :

K.bC,
1+ K.C, (1)
FREHELFRERS:
1 1,1 1 ‘
s b +K,b C, )

FRTRD S AWM E, 8 ABEARWE, C, S EERKE, K, A5 tEETERAtwE
REER. ML /ST 1/ C, fRER, KA B ST B, MREHEBIRERN,
chx <« 1: B'\Uﬁﬁit(l)ﬂ%%%]:

§=(K.5)C, (3)
&

11 1

s Kb C, 4)

FRACIM(OERMERLNSE LBEBERR(E CB)RMSR L™, I kG0 (K.b)
ER L% XTI ERBBIERE, BIBAS 75 7S bR H LI R R M
R PHEAT T —8 . (BR,EFSHER TR DIRA a2, SREFRR
R AR SR LI RN CALMERT HC BLAISRBEEEN HTRA(DMR
ARABTERDEEARFHUEE, LR LeEF,#HFEN (2) R TERREREE
FIRES R 5K Michaelis-Menten /728 H — e AR F AOTRIE™ EX H A A
BT DT K EfE,  ERITREAR (K.6) BRI MELHARTRE,
H(2).(3)~(4)Rpry (Keb) ERIZRFER.
5503 11, B IETH S IR B B SR IR B A5

— _( Cu - CI)V =
| 5 % (%)
b S AWM &, Co AWM BRI EAIRE , C, 0B EHRIRE, V ARINNEREE,
WA IR T BRI E R, %fi—%ﬂ?ﬁii%%:

S A ®

w
100 —P,) =
(100 - =
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X E P, AR E D o
/?\‘_\
K—_ B
‘ w
(160 —P,) 7
FHig X log K, 4 B %5, B
P
log K, = log ‘s (7)
[(100 —P) E]

FEARLREHET, logK, 5 log (K.6) HIE AR IFAARIE::
log K, = 0.2079 -+ 0.9270 log (K.) (8)

r=0.993(P < 0.01), : U3 EE, logK, f1 log (K.2) FXL FH LB EE R (¢ = 0.064,
to.(15) = 2.95, 1,,5(15) = 2.13), K0 log K, EEGHEHNYHEE Y, SA S REENR
FLEXXET Langmuir FREATHBEERE (K) IEERRE (0) WESHR, B0
BEPEFEFHET Langmuir FEAMRGHMEME, HE E’JJU%%H: log (K.6) J51#
f%g K24 log (K.6) EABBEEARKEN—RINEENT R A G8RE, T logK, (X

—MIREE RIS KRR g K, AT —s

FHER (7) £ lg K, {Ei@u%ﬂﬁ%%Tﬁﬁﬁi’ﬁatﬁmﬂﬂiwﬁﬁm B, & 1HH
T ERAER, ELBPHTEE log K, AT pH TR A B EIH T4,

FE KK (IBC,):

log K, = 0.5360 + 0.5211(pH) » = 0.993**(n = 20) (9)
HEIRER & (YBC,): :
log K, = 0.4754 = 0.4903(pEE) r = 0.996%*(n = 20) (10)
gk (RG,): )
log K, = —1.1695 + 0.7322(pH) r = 0.996**(5 = 20) (11)
FEALIER K (LC,). \
log K, = —1.1432 + 0.7497(pH) r = 0.991%*(5 = 18) (12)
REHFBHHEXRBSETERBEAE (r <0.01), F1EHHET logK, BT &M
TEHRARBR Cd & EX %,

SRERIESE T 7E [ 10 pH Sk #FF0—5E Rkt RN, log K, A Ly —{E %1, &I
WEFE L (IB) 7 pH7.0£0.1 FikEL % 1:40, 1:60, 1:80, 1: 100 st , FT434 log K, 8%
3.78+0.09; MIFEZLHE (L) 78 pHA.6£0.1 I, itk 39 1:10.1:20.1:30,1:40 51 1:60, &
log K, (B2 1.71+0.040 XELERFWTIE—ER oH X4 T, RELKLEEER, E
log K, fE B AMHE

%%ﬁ%%ﬂ%ﬁ*ﬁﬁ %, M X log K, —F¥, BAE X log Ky MR 5

10g I&d == lOg _L—V' . . (13)
o —rnZ

Kb Py GIRE %, VW X Lo BIRF log K, —KE, E—5 oH &BTRIEM K+
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#1 logK, 5 pH fytm*
Table 1 The relationship between logK, and pH
IBC, YBC, Re, Le,
Wi cd
Add. Cd (pg/l) logK logk logK K,
31 S ) H logi, Ogi, log.
P (mlfg) | P mle) | PH e | PR (ml/e)

40 6.96 4.14 6.65 3.81 6.51 3.69 | 6.69 4.03
5.65 3.46 5.44 3,11 5.70 2.90 5.52 2.79
4.71 2.96 5.02 2,93 4.74 2.24 4.74 2.26
3.91 2.45 3.85 2.31 3.70 1.47 3.21 1.21
80 6.94 4.11 6.65 3.76 6.51 3.65 6.65 3.95
5,40 3.39 5.45 3.14 5.55 2.85 5.54 2.95
4.96 3.01 © 5,10 3.00 4.74 2.31 4.75 2.33
3.85 2.44 3.88 2.43 3,75 1.62 4.16 1.98
120 6.91 4,10 6.62 3.70 6.52 3.64 6.68 3.92
5.45 3.49 5.45 3.04 5.54 2,81 5,52 2.84
4.60 3.09 5.00 2.94 4.59 2.17 3,10 1.16

©3.75 2.47 3.72 2.33 3.50 1.49

* IBC,, YBC,,RC, and LC, denote the colloids of calcic concretion b]ack 5011 yellow‘ brown

earth, red earth and latosal respectively

w%@ﬂ%%%miﬁﬁﬁw%ﬁgiﬁﬁ$ﬁﬁAﬂmﬁﬂ%DUMiw%4mhmu\
80:1 A1 100:1 ik, HFE 4 (IB) H 0.1 BE/R NaNO; IR log K, 2% (—3.15£0.06),
R ERBW AT log Ky 5 pH FERFRNELR R, TMHS Cd HBNEDPTR.
(BZE S B th R TP log K, EHHHAME, % ﬁﬁz::tt?“é’wﬁ, E I log K, EH0 B
T 4.60 XL IR log Ky 54 log Kup» HFE X log Ky, GMEX RS, BLLL 7T
RG], WITBERSITE 2, lgK,, fik, FRFTIEHE Cd BAE ZF M.
HIR TR log K,y 5 oH B B EIHGEX:
HEIRE& (IBC):

1ong, = 4.3,468 — 0.5254(pH) » = —0.996** (14}
BBk (YBC,): : :
log K4 = 4.9078 — 0. 5474(pH) o= —0.951%* ‘ (15)
7 ZI::‘;%)BEMK (ch):
log K4 = 5.0059 — 0.5426(pH) » = —0.927** (16)
ek (LC):
log K4 = 5.5515 — 0. 6860(pH) r o= —0.945%* (17)

(=) RS SAER A |
1. M log K, /] I T R AE L s it Cd f9ME X e i,  DIBARG B, EEIE
FHREA (9-12)FrErfr L @A Cd N EREARE pH £ THERF AL
[, HlanE pH6 DL T . B4R 4 IBC, > YBC, > LC, > RCy; {B7E pH6.5 B, B
EIRRE A% IBC, > LC, > YBC, > RC,; FE7E pH7.0 i, HMiF% IBC, > LC, >
RC, > YBC,, XUEAF{0 K TRAN Cd st B L BRIE O, B B BB A A 5 1 frit
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F2 iogK, {5 pH WIRH

Table 2 The relationship between logKy, and pH

1BC, . ‘ LG,
= ‘ ‘ cd 48
Sg c%xﬁ pH ‘ ]§§ T % logK,i, Cd c(;ﬁnftﬁt C pH " :Dﬁ % ?; logK"i'
* sor. m esor. m
(pe/e) esor- % | (g/mb) (pgle) ‘ or % | (g/m)

7.87 6.49 3.6 0.87 7.74 6.22 6.6 1.15
7.47 5.51 13.2 1.48 6.01 5.55 21.5 1.74
6.53 4.51 “29.9 1.93 - 3.80 5.00 36.4 2.05
11.47 6.48 4.2 0.94 11,74 6.20 T8 1.23
10.95 5.48 12.6 1.45 8.97 5.52 23.6 1.79
10.33 4.74 24.6 1.81 . 6.24 5,02 35.6 2.04
15.60 6.35 5.1 1.03 15.60 |  6.28 7.4 1.20
14.65 5.22 17.4 1.62 12.96 5.72 18.1 1.91
13.22 4.59 30.6 1.94 8.19 5.02 35.1 2.03
19,37 6.39 4.8 1.00 19.35 6.21 8.3 1.25
18.56 5.44 14,9 1.54 16.35 5.84 19.0 1.66
16.66 4.65 31.7 1.94
23.53 6.39 5.0 102 23.16 6.24 7.5 1.20
22.29 5.45 13.3 1.48 18.56 5.84 20.3 1.70
20.49 4.60 28.1 1.89

Frokse 19, 2 T EEe S I P oL, BT, B R I pHL, E(A TR A, RATR 2
He BB — AN EEIRVENFFE LB IBC, > YBC, > LC, > RC,» TR AR e b5 pH
A5 (LTI AR AL o log K, BT I 49 38 25 0 IR TR WA 0 20 4 1 T B B2 & S PR

2. AARHR B B FT R T R AE - R B kAt Cd pufRs ESEfE o HIPY F + 8 I &
log K, 1%t T pH pu[EIIHH 1218, 7 pHS5.5—6.5 76 BN, & log K., M %5 RC, >
YBC, > LC, > IBC,, RUITEVSHRBE MM T, LHERARE S SM Cd, ’Rif
st R KRR Y5 Hede 6 P 5 75 2B LR kot Cd (O B 0 9R3R . X TR R

3. WP 3 log K, A SR FRINEE (R % Cd plebie RIS log K, SRR Cd 72—
SEVEEE PO R T TIE, RATM 60 f4 3 Cd/FFITIRIEST Cd BYTMEIRME T i F g
2

FE LRk (UBC,):

log K, = 0.5022 + 0.5198(pH) (18)
AR (YBC,):
log K, = 0,3401 + 0.5094( pt) (19)
IERE (RCy):
logK, = —1.0199 + 0.7046(pH) (20)

FRALIEIE AR (LCo): ,
log K, == —1.8832 + 0.8827(pH) (21)
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52 AR INAD Cd JKEE 2% 40 F0 80 3w/ 7, WA HER (18—21 ) Wil oW I 45 28 Sk 3 o
o HIFEM, MEAEMK. B CdIKE. =4 oH ERHNEMNEHEY % FH¥H
100.6+3.3, &E’i%%ﬂj{%} 0.14; —y‘ﬁ@ﬂﬂj‘j@}%@?, A, = 0.95A,+4.39 (r = 0.992%%),
AP A SRR ER FRTIE, W Cd RINMTRN, T cd s, %31
15 R AR EI R T X i T A R 3K B0 75 e e E AR A B SO AT AR AR H T AL PR
firo

F3 WA 2D KGR Cd BT

Table 3 Prediction of adsorption % by colleids with model 18—21

‘ — S—
adg E‘ig g P P s ’él,%l pH e (JJRE /21%1
(4:, %) (425 %) ° (41, %) (4,» %) ?
IBC, YBC, ———
40 6.96 98.5 98.6 99.9 6.65 96.4 97.0 99.4
5.65 93.2 93.6 99.6 5.44 86.6 86.7 99.9
4.71 81.7 82.3 99.3 5.02 79.9 81.2 98.4
‘ RG, . LC,
6.51 94.9 96.1 98.8 |  6.69 98.1 98.2 99.9
5.70 83.3 800 104.1 5.52 83.0 75,4 110.1
4.74 51.1 6.8 109.2 4.74 49.9 48.1 1037
1BC, YBC, _
80 6.94 98.5 98.5 100 6.65 °  96.4 96.7 99.7
5.40 . 91.1 92.6 98.4 5.45 86.6 87 .4 99.1
4.69 81,3 83.8 97.0 5.10 81.3 83.6 97.2
—_— RC, LG,
6.51 94.9 957 . - 99.2 6.65 98.0 97.8  100.2 -
5.55 79.5 781 101.2 5.54 83.3 81.9  101.7
4.74 51.1 50.9  100.4 475 50.5 51.6 97.9

4. log K, A FSRAETBARRITSRERE . AR BB log K, 7 JH SR A5 I T B8 B R
SRBE, B B W H T RS

_ C2R< 40000 + 1> (22)
1000 \K,, - R

K A2 Cd WIS B(#5/55) C, 25 0.1 BE/R NaNO, 7£ 25°C BRI Y Cd 9K R (3
/T, R BB, Ko 2% log Kuy BIR M B, B FBER(22)K Cd 0I5 e BN, —2H
K48 0.1 /R NaNO, IR Cd IREE o3 —RERSE K, . MARCQ)FR (14—
17)%F IRk Cd 75 2o B0 5 T 5 B 103 4 FTom, TRUME (4,) RISSBlE (4) f— e yE s
24 ‘

- A, =1.064, — 0.40 r = 0.992%* (23)
EPTHEA TS & &,
5. R 5 log K, AR AEIR S log K, Sk BRI Cd 925 R, AR TR Lilh
ARG Cd By SHR AN Cd 3REE « pHS6.5 It (M EHEE T 28R % P 1388 oH i, JR AL il
S8 ) ek B B B R IR 2535 2, B R S TETUELAY T 3 B B ) 2 DA 2 R A O A M, 9
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F4 R Cd SEBEHTN

Table 4 Prediction of pollution amount in colloids

g cd ke Mo E m R A 4,4,
pH Desor. c. Pred. v.(A4,) Meas.v. (4,) (%)
(pg/l) (eg/g) . (us/e)

IBC,
5.51 4.90 7.9 7.5 105
6.35 ‘ 4.05 16.6 15.6 106
5.45 15.00 22.7 22.3 102
YRC,
5.22 12.90 6.6 6.9 96
6.20 10.50 15.0 15.3 98
6.25 15,25 22.9 22.8 100,
. RC,
4.60 1.1 5.6 3.7 97
5.42 25.50 13.9 12.4 112
6.15 24.00 25.4 22.7 11z
= Le,
5.00 7.00 3.5 3.8 92
5.72 11.85 13.5 13.0 104
6.28 5.75 14.3 15.6 92

K CA(Y) 5N Cd IRE (X,) FEK log K, HISEAR4:

Y == 6.8540 + 0.0958X, — 1.8245log K, (24)
R? =0.933(p < 0.01); H&K Cd 53RN Cd IREE MR R R IR R
Y = —1.3810 + 0.0958x, + 1.1866log K, (25)

R? = 0.946(P < 0.01),
Bk Cd HE 5 PRI Cd IRE (X,) I pH6.5 IR KR H %R 4.

Y = 82.0796 + 1.1171X, — 22.4537log K, -(26)
R* =0.902(p < 0.01); #EFkTF Cd HESHRM Cd KER log K,y UK R A:
Y = —17.0686 + 1.1171X, + 12.7902log K, (27)

R* = 0.902(p < 6.01),

KX (24,25)F030(26, 27— B BRATAR R I, Tid B ik Cd Sigdk Cd & &,
ENTEWH S log K, B R L, B 8% Cd WM Bk, HERFTRE KT Ry Cd
AN TS AR R TR R Cd BUREK Cd &8, BN SHE BRI log K, BHRIEH, I
S R B, AR AR R BT IRy Cd M2, 7ESERR AR T HTREIT B0 RAE » 7R IR
KFHERRPIN Cd &5 log K, B HIAHKEY,

ERGERBI, Wt log K., AR log K, A{EEFTN - Bk k3t Cd @y
B 75 BeAR B Y A5 DU S5 5 T A HSE A T BB (1S5S Cd jlIi IR A 2 p
F, XA AT AERE IR - R R 2 MR RSB0 M TR H. =TT, b 2
RO IR 5 B A - B ER S Ak 20 TR AL 2 , T HL7E 1 3B E Sk 2 K AL 25 DA e
1B i 5 T Y E S5 T 92 A ] BE RS SRR N o
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ADSORPTION AND DESORPTION OF CADMIUM IN SOILS
Il. ADSORPTION AFFINITY AND DESOVRVPT:’I\ON,PT‘OTENTIAL

Chen Huaiman

(Instizute of Sodl Science, Academia Sinica, Nanjing)

Summary

The adsorption affinity (logK,) and desorption potential (logK,, or relative
desorption potential log K, ) of cadmium in soil colloids were proposed and deduced
theoretically, as well as confirmed with experiment in detail. The definitions of

adsorption affinity and desorption potential were given by

log‘Ka = log __;_M,L__
C aco —py¥
L v |

- P,

log Ky = log [—"¢——
100 — Pg)—
L( d)WJ

log K, = log K, + 4.60

respectively, where P, is adsorption % of Cd by colloids from solution, P; is deso-
rption % of Cd from colloids with 0.1M NaNO;, W is weight of colloids and V
is volume of solution in the adsorption or desorption processes respectively. = Both
logK, and logK,; (or logK,) are intensive factors that deal only with the nature
and characteristics of soil colloids, and are independent of the ratio of solid to liquid
and concentration of Cd addition for adsorption or the ratio of liquid to solid and
content of Cd for desorption in the certain range. logK, depends signiﬁcantly
directly on pH, and log K ,(log K,,) is markedly ‘inversely correlated to pH, ‘

Some experiments applyihg ‘logK, and log K, (of logK,) showed that 1. logk,
could be wused as a indicator of relative selectivity of soils or colloids for Cd; 2.
log K, could be used as a indicator of relative fixed capacity of soils or colloids.
for Cd; 3. logK, and logK, could be used to prodict Cd adsorption % or pollution
extent of soil colloids; 4. Cd uptake by wetland rice was significantly correlated to
log K, and logK, (or logK,); Cd concentration in brown rice was decreased with
© increasing of logK, or decreasing of logK, (or logK,). ‘

Adsorption affinity (logK,) and desorption potential (logK,, or logK,) can
reflect the resultant effect of the factors that affect adsorption or desorption of
cadmium in soil colloids. It would be expected that logK, and log Ky might be used
in some research fields, such as the chemistry of soil environment, soil physical
chemistry, the chemistry of plant nutrient, water chemistry, interface chemistry,
etc,



