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Soil properties which affect the retention of Pb(ll) were investigated in the laboratory. It was det-
ermined, through selective removal, that organic matter and Fe-oxides are of lesser importance in in-

fluencing Pb retention than are soil clay minerals. The following trend :

clays > organic matter > Fe-ox-

ides represents the relative importance of each constituent in the adsorption of Pb by soils. The con-
sistently greater Pb uptake by surface over subsurface samples was apparently due to differences in or-
ganic matter content, inasmuch as organic matter removal from both resulted in similar adsorption

characteristics.

All five soils studied exhibited a pH-dependent trend of adsorption. The extent of Pb adsorption was
least at low pH values(4~5), was maximum in the neutral pH range, and leveled off or diminished under

more alkaline conditions.

There was no strong correlation between Pb uptake and soil cation exchange capacity as routinely
measured by the NH,OAc method. A knowledge of clay mineralogy in conjunction with soil pH is sug-
gested as being the most reliable guide to predicting Pb retention by soils.
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Fig. 1. Flow Diagram of Batch Adsorption Ex-
periments. ’
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Fig. 2. The pH-dependent adsorption of Pb(Il) by
under various conditions. (a) : 1(A), (b) :
1(B), (¢} : 2(A), (d} : 2(B), (e) : 3(A). (D : 3(B),
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Table 1. Lead Adsorption of Untreated Soils
% Lead Adsorbed

Soil Series

and Horizon pH 4 pH 5 pH 6 pH 7
1(A) 17 54 76 88
1(B) 6 40 64 82
2(A) 15 43 74 90
2(B) 10 22 37 80
3(A) 65 82 92 96
3(B) 65 77 87 91
4(A) 47 86 94 96
4(B) 17 70 90 95
5(A) 41 70 85 93
5(B) 24 46 65 85
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Fig. 3. Species distribution of lead in an aqueous
Pb( 1) solution Cyz, = 0.04 M.
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Fig. 4. The electrokinetic behavior of selected soils.
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Fig. 6. The adsorption of Pb(Il) by Na-Saturated
kaolinite and montmorillinite as a func-

Pbe] ¥&o| A3 £ HEFE(clay minerals)o]
dgE A7) ¢ A& dglc).(Fig. 6) £ ka-
olinite®} ¢4~ montmorilliniteZ NaZ ¥3FA)HY
Pbel §%%0] o5 ¥3tt}. Kaolinitet: pHel &3
¢l 2#%5¢ V4T montmorillinitels Z#%50]
Al vhehudA] gkobch. Na Phstel A Aol Aol A
o 7} Wi E3 AT el 2 o2 sl &
4=3} kaolinite$} montmorillinite7} Pbel] o] & X
F5E$ 1Bal A& HE3E(clay mineraljo] EoFdl| 4]
W5 FL23E ZaEct. gekA Pbe] FAd FI¢S
Hale oA HE, §71EA, Fe-AlslE e 42

et

3.3 Pb §3e &
o] AT AR BHL mobel I3} FFE FR
she) 4RBAE 2 Bolth Table 2= £ 32

%4 F2AE d&sled o143 & e dAE vl
o},
LA A5 ol AAAND = de BEY
gty 3L EoF9] o] 2nI-FHCEC)HE &AF
o245 o 4 glvh. CECE 7+’ NH,OAc ¥y e
AAY 4 a=vl 9 NH,'7} 238|286 PbE it
A = qltid CECEA S &9k 34 F2453E
AR se AAAQ 3ol 8 4 vt ey pH 744
NH,7t Pb& A&#¥ ¢ o 29 Pb 234
CECA}lolo= Abst A7} ¢l& 7o}l (Table 1 and
2)

Z3%5 F&o g7 8 F23 €S ). o
A HE kg FA3lE Aol FAHEE d&ded
o] 49 £ glc}. ¥ %FHE (Table 2) 2mA & 5}
T AA BofY %S EIUT. 2R HYES] %E

73

Table 2. Selected Chemical Properties of Soils Stu-

died
Soil Series CEC Organic Clay  Fe-Oxides
and (req/l00g)  Matter gy %)
Horizon (%) ?
1(A) 4.0 0.98 9.9 14
1(B) 5.3 0.05 28.4 4.7
2(A) 2.4 0.67 4.1 0.2
2(B) 1.3 0.12 3.2 0.3
3(4A) 11.3 1.37 18.8 1.1
3(B) 9.3 0.63 22.6 1.6
4(A) 23.2 4.25 6.6 1.3
4(B) 7.6 0.62 3.7 0.7
5(A) 11.7 1.54 18.9 1.4
5(B) 7.2 0.24 20.8 1.2
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