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Irreversible characteristic of lead (II) adsorption-
desorption on soil clays

YANG Ya-ti®, ZHAN G Yi-ping’
(aCollege d Science, b College d Resources and Enviroment,N orthw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: In order to investigate the irreversibility of the adsorption and desorption of Pb* on wil
clays, one equilibrium method was used to study the characteristics of the adsorption and desorption of
Pb* on il clays in Shaanxi The resultsw ere that the ratio of residual adorption constant K« to adsorp-
tion constant Kawas defined as the irreversible parameter of adsorption-desorption for Pb® on the =il
clay. If Ke/Ka= 1, the processof adorption and desorption was reversible If Ka/K 2% 1, the process of ad-
oIption and desorptionw as irreversible The ratio K «/K 2of il clays show ed the feature of N aNO s> oxal-
ic acid> citric acid at a constant pH, the irreversible degree show ed the sane sequence So, concerning pH,
the ratio of log K ¢"/log K & (the intrinsic desorption constant/surface intrinsic comp lexation constant) Pb**
on il clayswas defined as the parameter of irreversible, the ratio showed NaNOs> citric acid> oxalic
acid in different medium s, the irreversible degreew as just the opposite
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Tablel Somephysio chanical propertiesof il colloids tested
pH /(g kg Y FeOs/(g- kg 1) oo/
Soil (H0) Organicmatter Free Fe03 (uC- an ?)
Yellow loessal il 4 52 18 4 98 2 2 56
Old manured loessal il 4. 77 36 0 59 1 5 54
Dark cultivated loessal il 4 61 28 8 42 6 4 76
Yellow cinanon il 4 73 28 3 330 5 33
< 2um \
HAI Q 25mm
pH FeOs (o0) 122 121
pH ( 25 1) , Pb*,
- M ehlich ¥ 12 h,
12 A:25mL Q OlmolA NaNOs :B: 25mL
121 (1) Pb™ Q1g 1mL 1mmolA Q 01 molA NavOs
50 mL : 25 :C: 25mL 1mL 1mmolA Q o1
mL (10 75mgA)Pb™ Q01 mold NaNOs
mol/A NaNOs , Q1mold NeOH HNOs , 30min, 2 h, ,
pH 500+ Q 02 298 K Pb**
2 h, 24 h, , , Pb* 4 pH
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Pb** (2)pH Q1lg
50 mL ) 2
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molA  HNO: NeOH pH , 211 Pb**
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, 10mL 2% 10 “molA Pb* (L angmuir) = I'm[K«C (1+ KoC) ']
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Table 2 Irreversible paraneters for adorption-deorption of Pb* on wil wlloids
A B (3
K (mg- g b Desomtion olution A Desmption solution B Desmption olution C
Soil clay 2 A d=rbed
amount K Ka/Ka K Ka/Ka K Ka/Ka
10 48 116 19 33 Q 370 5 28 Q 055 Q 92
. Q 060 12 28 1 49 24 83 Q 406 5 80 Q 065 1 08
Yellow loessal il
16 48 178 29 67 Q 478 797 Q 120 2 00
16 97 2 32 18 71 Q 326 182 Q 125 101
. Q 124 19 50 2 82 22 74 Q 387 312 Q 165 133
Old manured loessal il
23 75 3 36 2710 Q 556 4 48 Q 188 151
14 50 157 16 17 Q 180 185 Q 088 Q91
Dark cultivated loessal il Q 097 16 28 163 16 80 Q 259 2 67 Q 091 Q 94
2Q 36 277 28 56 Q 286 2 95 Q 098 101
14 84 Q 89 7 54 Q141 119 Q 092 Q 78
Yellow cinanon il Q 118 16 70 1 02 8 64 Q 143 121 Q 108 Q 92
21 10 197 16 69 Q 233 197 Q 145 123
2 ) K d 1
) ,Ka Pb?* , Pb%
PbZ* (16 48 16 97mg/qg) 2 , NaNOs
, NaNOs » Kd Ka> Ka , K
' Ka NaNOs ,

Pb2+ .
Pb? ,
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Fig 2 Effect of lead adorbed anount on Pb? derption isothem s for yellow loess il clay
denrption wlution A (NaNOs), deorption olution B (oxalic acid) , and desorption solution C (citric acid)
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Fig 3 Percentage adrption-desorption of Pb vspH on Yellow L oess Soil clay in different mediums
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Table 3 Intrinsic complexation constant and desorption constant of Pb* on il clloids
NaNO3 NaNOs
oo i N aNO3medium N aNO3medium
containing oxalic acid containing citric acid
Soil clay ./ Yy n
int int log K" int it log Kd' int int log K
log K& log K " log K It log K4 log K log K It log K& log K" log K It
. 4021 -390 - Q970 3468 - 1791 - Q815 3592 -3279 - Q0913
Yellow loessal il
Old manured loessal il 6 359 - 6 358 - 1137 5 410 - 4 345 - Q963 5 611 - 5 565 - Q992
Dark cultivated loessal il 4 894 - 4 862 - Q993 3 762 - 2184 - Q 847 4 174 - 3735 - Q895
Yellow cinanon il 5558 - 5545 - Q997 4381 -3047 - Q0917 480 -4543 - Q0937
3 , , Pb* , log Kd"
Pb** NaNOs log K &" 1, : ,
L 1 3 1 1
Pb*  log Kd"/log K"
ypH ’ N a\IOS ) 3
Pb* , Pb* . log K&'/log K
2+ . .
, Pb pH ,  log K&"/log K&"
int +
, Ka pH Pb’
K" . Kd'= 1K, log K4/
log Ka'= - 1,
, log Kd"/log K 3" 1,
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