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1
Table 1 The properties of tested soils and their ®lloids
Depth pH .
Organic matter
Soil Site (am) (Soil: HO= 1 2 5) . PzZCY
(k™)
Yellow brovn il (YBs) Hubei Xiaogan 20~ 46 6.96 4.31 2 96
Red soil ( Rs) Hubei Mufushan 15~ 52 4.62 10. 70 —
Latosol ( LRs) Hainan Xinglong 21~ 43 5.48 5.00 38
Clay CECg, Ca®* Fed? Aldd
Soil (g kg™ (emolkg-1)  Exch. Ca* (gke 1) Clay minerals
(cmol kg™ 1)
(YBo) 222 56.3 25.79 905 157 Hm" (65%) , Vm? (20%) , Kao® (15%)
(Rs) 399 37.2 17.99 710 15.7 Kao (85%), Hm(5%), 1 4nm Hiv? ()
333 12.3 4.41 955 189 Kao(95%) , GibY( )
(LRs)
1) PZC Point of zero chage; 2) Fed ( Fe03 )Free om oxides; 3) Ald: ( ALOs; ) Free aluminum oxides; 4) Hm

Hydromica; 5) Vmi Vemiculite; 6) Kao Kaolinie; 7) Hiv 1 4 nm hydoxy intedayer mineral; 8) Gili Gbbsite ( )
122 Cd* 55 10mg L™ 'Cd* - 0.005 mol L™ ' KNO;
(1) , ( = I 100), 4h \
pH55 10mgL 'Cd®* 1~ 10 mmol L™ cd® , cd® (2)
( 0.005 mol L™ 1.2.3(1) pH 5.5  0.01 mol L™
KNO3), = 1: 100, .21 (2) KNO; ( = 1:100),25£1°C 4h,
1.2.2(1) pH5.5 0.0l molL ™' o ’
KNO3 ( = 1:100),25*1°C 4 h, ’ cd2t
Cd™ : pH7.3  DTPA
. cd*
pH 7.3 DIPA 2
1.2.3 cd* 21 cd*
(1) , pH
O~ 20 nmol L™ - 0.005 mol L™ 6.37~ 6.61 4.89~ 5.07 447~ 449
KNO3(pH 5.5) ( = 1: 100),25 *1°C , Cd*
18 h, , pH 2.6 27.6 ( 2)
2 ca Langmuir
Table 2 Paramders of Langmuir equation on sorption isotherm of C in soil colloids
) cdz ® cdt ® ®
Soil collods Qm (mmol kg™ 1) K r
(YBs) 43.7 410 Q 974"~
(Rs) 16. 8 9 38 0983 "
(LRs) 1. 58 27 52 0 960"

1) YBs Yelow brown soi

; Rs Red soil; LRs Latosol; @Maxmium amount of Cd?* sorption; @Equilibrim onsant of C#* sorption; @Correlation coefficient



560 41

345.3 mg ke ( 3), (Cme)
. 0.025 0.1 0.2 mmol L™ '; Cd*
. ; ; M, 43.5 mg kg ') <
2 Kg
95%, (145.8 mg kg~ l) < (241.1 mg kg l) ,
. cd*
2
Cd™ , 179.5 213.7 mg kg™ ',
Cd2+
2.2 ca” cd*
1 \ cd**
: cd* cd
3, cd” , : ;
: (976 mg kg™ ') > (885.7 7 ,
mg kg~ ]) > (344. 3 mg kg l) s cd* , cdt
( Cmy) 2 1~20.5 , Cd2+
mmol L™ Cd* ( AAY) ( ) (0
223 3% 240 mg kg ' Cd*
1000 , Cd*
% T, 800 |
Ls "\‘, 2+
S & 600 2.3 Cd
£ 400 24
g = —+—YBs % 3 4 , , Cd
B% 200 —0—Rs
20 —b&—LRs ’
. . L s 2+
0 0 2 4 6 8 10 Cd
FIROWE (mmol L7 > > s
Conc.of oxalic acid -
1~ 2 1~ 5mmol L™ '
1 cd* , Cd* (M) M)
Fig 1 Effecs of aalic acid on cd canpetit ive sorption I soil ©lbids > >
Cd2+ , Cd2+
( 2)
cd* ( Am?) 796. 5 672 Houo
1 000
i —e—VBs N
ST, 80 e r Ly
5 —a—LRs g g 000
E E 600 Ex
S g 400
5= 400 g =
=} ':% =]
2 2 § 200
E 3 200 E L;
0 * . . - . “ 0 ; ‘ I 2
00 05 10 15 20 25 30 0 Sﬂfﬁ‘ﬂ{}ﬁ](ommol l;ll)S 20
l’j'%;l’@%é}% (mmol ]f(;l) Conc of oxalic acid
onc of citric act
3 Cd*
2 i

Fig 3 Effeds of aalic acid on C* sequential sorption in soil colloids
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3 ca*
Table 3 The comparion of effects between C* competitive sorption and sequential sorption on soil colloids at presence of oxalic acid or ciric acid
Oxalic acid Citric acid
A= AA,
Type of soption Sal X Ami e e A aA! O ke
(mg kg™ ) (mmol ') — (mgkg™!) ——  (mmoll7")
Y Bs 753 0 976 0 223.0 2 796 5 435 0.025 1.5
Canpetitive sorption Rs 526 2 8857 359.5 1~ 2 672 0 145. 8 a1 213.7
LRs 104 2 344 3 240. 1 0.5 3453 241. 1 a2 -1
YBs 859 0 981 6 12.5 2 R3 8 124. 0 1~'5 - 15
Sequential sorption Rs 632 6 861 6 22.0 1 836 1 203. 5 1 25.5
LRs 1177 677. 6 559.9 2 713 6 59.9 5 -3
1) CK: Check; 2) Amy Ams Cd Maximum of Cd% sorption at the presence of oxalic acid and citric
acid respectively; 3) Cm; Cmy: (ol The concentrations of oxalic acid and citric acid resped vely at max-
imum of CE* somption; 4)A Ay A Aj: Cd* The increasing amount of Cd** sorption canpared with the control at the
presence of oxalic acid and ciric acid respectively
(1) < < ;
, ( , Cd2+
1, Ca* , cd™
, 2.5 (o
; 0.01 mol L™ "KNOs(H 55) DIPA(pH 7.3)
(4.41 cmol kg™ '), : cd® ,
; Cd* 4
(2 ( 0 5mmol L™ ! ) KNOs
2.3x1077), ( d” (1) X% 61%
0.96g100g™" ), 4% 45%; DTPA ™ (v) N% 3%
: cd” o 5% (1) :
:(3) cd®
o, , KNOs
Cd” : cd” DIPA e
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4 cd™*
Tahe 4 Fifects of oxalic acid on desorption of Cd* from soil colloids at the case of competitive sorption
1)
Concentration of oxalic acid (mmol L= 1)
Soil Paramet er
K 0.2 0.5 1 2 5
YBs T(mg kg ') 728 9 75. 8 763.3 722 8 673. 2 567.6
(%) 96 8 0. 6 8.3 821 8.9 63.9
ti( %) 29 18 13 4 4 2
to %) 71 2 87 96 9% %
Rs T(mg kg ') 5237 654. 7 652.3 582 4 503. 6 —
(%) 995 9.9 8.0 675 5. 8 —
t(%) 67 53 51 48 45 —
(%) 33 47 9 52 55 -
T (KNOs  DTPA ) Total amounts of Cd* desorption; t Total ratio of C* desorption; t t KNO;
DTPA The ratio of desorption amount of CA#* by KNO3 or DTPA to total amounts of Cd* desorption respectively
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SORPTION- DESORPTION OF Cd** ION IN SEVERAL SOIL COLLOIDS IN THE
PRESENCE OF OXALIC ACID AND CITRIC ACID

Zhang Guiyin"? Dong Yuanyan® Li Xueyuan® Li Ying' Li Hongjun'
(1 College of Resources and Emvironment Science, Agricultural University  Hebe, Baoding, Hebei 071001, China)

(2 College  Resources and Emwironment Science, Huahong Agriaulturadl University, Wuhan 430070, China)

Abstract  The dfeds of organic acids on Cd** sorptiorrdesorption in testing soil colloids were studied by baich metlr
ods. The results showed the maximum amount of Cd* sorption by yellow brown soil, red soil and latosol was 43.7, 16. 8 and
1. 58 mmol kg ' respectively. At the same concentration of Cd™ added, the amount of Cd** sorption was generally characterized
as peak-like curves with the increase of organic acids concentration. When organic acids and Cd* simultaneously were intro-
duced in testing systens ( competitive sorption), lower concentration of oxalic acid (< 0.5~ 2 mmol L™') or ciric acid
(< 0.025~ 0.2 mmol L7 ') promoted Cd** sorption, and higher concentration of them decreased the Cd** sorption amount. The
effect of Cd** sequential sorption on the soil colloids previously adsorbed organic acids ( sequential sorption) was almost same as
that of competitive sorption, however, the variation of both amount of Cd** competitive sorption and sequential sorption were not
same. lts reason was related to content of residual organic acids in both sorption systems. The results of desorption tests demorr
strated that the concentration of oxalic acid impacted total amount and total rate of cd™* desorption as well as distribution ratio of
Cd* desorbed by KNO3 and by DTPA on surfaces of testing soil clloids.

Key words Oxalic acid; Citric acid; Cadmium ion; Soil colloids; Sorptionr desorption



