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Table 1 Basic properties of soils used
H H
CEC Fe,0, P P
) ) 0. M. (H0)  (mol L~ 'K Q) . X
Soil Locality . (emol kg™ 1) (g kg™ 1) . Dominant minerals
(gke ) (25 (1259
44 8 91 51.1 4. 80 4.37
472 6 05 48.9 4.71 4.37 s
70 715 156 4 5.61 5.40
69 528 211 4 4. 80 4. 40
54 16. 61 16.9 6.46 4.83 s
70 14. 41 24.0 6.40 5.01 s
1 s 5
[11]
1L 12 Atkin Son!"?! .
.13 31.52¢ 62 1g 2500ml s
R pH 3.2 60 ,
12
.21 ,SA 720, Orion , DTS800 , Radiometer 722
.22 pH 100 ml )
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Fig. 1 Effect of Cu adsorption on neutralization curve of soils
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Fig. 2 Effect of Cu adsorption on neutralization curve of soils after removal of iron oxide
pH
s s 2 2 1
s , pH 4.0 2.5 ,
pH ; , pH 3.7
3.1 R 0. 6pH , pH
) ) pH
2.2
pH ;
. pH 4 , pH
pH . ) 3)
6.5
6.0 AR}
5.5
:g_S.O
4 '.'-H""'—I—..._._‘_._-_.

40%
3sb—o e o gl L L
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
K f8] Time (min) A 18] Time (min)
3 pH
Fig 3 Change n pH with time after addition of Cu ors
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Table 2 Kinetics of release of hydrogen bns at diferent pH
pH Time( min)
Soil Initial pH
0.5 1 2 5 10 20 ) 6
390 0 0 4.8 4.9 30.9 60.2 - 100
619 8.2 45.3 521 5.9 0.0 69.0 775 100
444 %.8 29.4 320 .7 3.5 49.2 62 1 100
540 0.4 54.8 578 Q7 . 1 73.4 83 6 100
407 0 0 16 2 7.0 2.9 59.7 76 2 100
576 4.9 57.7 62 1 6.3 75.2 88.8 97.7 100
532 5.2 52.6 554 . 0 6.2 68.3 777 100
380 %. 1 56.2 612 . 3 7.6 82.6 88 3 100
408 71 76.5 810 81. 0 81.0 85.6 90 3 100
1)
2.3 H/ Cu
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Table 3 Exchange ratio H/ Cu during adsoption of Cu ions by soils
Sol pH H/ Cu pH H/ Cu
4. 50 1.52 4 98 1. 65
4. 0 1.41 491 1. 53
4. 62 1.53 4 81 1. 61
4. 45 1.18 4 83 1. 23
4. 51 1.14 491 1. 21
2) 4. 58 0.67 4 95 0. 71
2) 4. 64 0.72 4 86 0. 8
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Fig 4 Change n exchange ratio H/ Cu with time during Cu adsorption by varable charge
soils (latosol pH, 5. 41; ferruginous latosol pH, 5 25)
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Table 4 FExchange ratio H/ Cu during Cu adsorption by variable charge soils at different pH

_ pH Base consimed Cu adsorbed H/Cu
i (mmol kg ) (mmol kg~ )
3% 5.9 11. 6 0. 51
4 35 18.4 18. 2 1. 01
4 95 49.7 33.9 1. 47
506 52.3 3.5 1. 488
531 68. 4 40. 0 1. 71
4 14 1.1 1.6 0. 68
4 0 20.5 16. 5 1. 24
429 20.0 16. 5 1. 21
4 71 38.5 27. 6 1. 39
4 91 41.9 32.2 1. 30
536 54.4 40. 0 1. 36
34 3.90 16. 0 0.4
4 07 13.8 21. 1 0. 65
4 13 10.0 15. 1 0. 66
48 23.7 26. 4 0. 90
453 37.7 36. 1 1. 4
392 5.0 9.1 0.5
4 14 14. 1 15. 5 0. 91
416 14.3 12. 0 1. 19
4 60 30.0 17. 5 1. 71
4 88 50.0 2.5 1. ®
4 : pH 4 , Cu”* H/ Cu

pH 4 ,H/Cu , pH 4
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RELEASE OF HYDROGEN IONS DURING ADSORPTION OF COPPER
IONS BY VARIABLE CHARGE SOILS

Zou Xian-zhong Zhao An-zhen Ji Gue- liang
(Institute o Sol Science, Chinese Acadeny ¢ Sciences, Narjing ~ 210008)

Summary

In the present work, release of hydrogen ions during adsorption of copper ions by variable
charge soils was studied. The results showed tha there was an abrupt charge in pH on neutralization
curve of H, A} saturated variable charge soils, but no such an abrupt charge in pH could be observed
when copper ions were added into the suspension of variable charge soils. The two neutralization
curves of variable charge soils with and without the addition of copper ions coincided each other
when the pH of soil suspension was lower than a certain value, and separated obviously when the pH
was higher than that value. It is suggested that no hydrogen ions were released after the addition of
copper ions when the pH of soil suspersion was lower than a certain value. This pH value was related
to the content of ron oxide. The larger the iron oxide content,the higher the pH value. For the ma-
jority of variable charge soils, this pH value was about 4. Kinetic studies on the release of hydrogen
ions during adsorption of copper ions by variable charge soils showed that the release of hydrogen
ions consisted of a rapid process and a slow process. For variable charge soils, the rapid process was
getting less and less distinct when the pH approached about 4 from higher value. At about pH4, the
anourt of hydrogen ions released after 10 min of addition of copper ions accounted for only 30% of
that after 65 min of addition of copper ions.The release of hydrogen ions by adsorption of constant
charge soils was much quicker than tha by adsorption of variable charge soils. Even at pH 3.8, the
anourt of hydrogen ions released after 0. Smin of addition of copper ions accounted for 56% of that
after 65 min of addition of copper ions. The exchange ratio H/ Cu during the adsorption of copper
jons was larger for variable charge soils than that for constant charge soils. When 0. 1 mol L™
NaNO3 was used as indifferent electrolyte in suspension of constant charge soils, the ratio H/ Cu in-
creased.
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