Mode of retention for lead and the role of carbonate in some bentonites
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Selective sequential extraction:SSE
SSE
Table 1. Wyoming
Physical, chemical properties and mineral composition of bentonite samples US-1 JP-1
Sample # Us-1 1 P2 JP-2 3 Na
Source Super C?Iay Kunigel V1|  Akagi Table 1
Location Wyoming | Yamagata | Gunma
USA | JAPAN | JAPAN SSE  Li 1999 SSE
8 Liquid limit w,_ (%)* 616 471 360
g Plastic limit wp (%)* 48 31 57
g Particle size (<21 ) (%)* 82.8 51.6 62.0
8 Activity* 6.86 8.53 4.89
E Specific surface area (m? g™ 619 460 361
| Swelling volume (cm® /2g clay) 24 17 15
= Soil pH ( 1:10 soil to water) 9.1 10.2 10.1
@ CEC (cmol, kg'™) 723 62.5 84.2 1g 1000 3000
& | carbonate content (mmol kg™ (% in clay) |84.3 (0.6%)[ 239 (2.4%)| 366 (3.7%) 4
5 Smectite (% in clay) 7 (52%) | v @8%) | v 25| MO L 40mL pH 5
g Quartz. trace v v
£ Cristobalite v — v
o
L; Feldspar v — v 2
g Mica 4 — 4 1000 ppm
S Zeolite — trace v
Note: v = identified. *: Provided by Mituji Kondo, Hojun Co., Ltd 3000 ppm
SSE Fig.1 1000 3000 ppm pH
pH 1000 3000 mg L™
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initial concentration
<Pb 1000 mg/L>

US-1 Total 208 mmol kg'T M Fg. 1 SSE
“ ’ pH = 6.6 M exchangeable US-1
éﬂp.l 226 mmol kg® | = caPOnae R s | 1111111
b 6.8 0 hydroxide L . . .
Selective sequential extraction (SSE)
JP-2 250 mmol kg™ | Bresidual P2
92 | ] results for the bentonites.
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1000 ppm us-1, JP-1, JP-2 36 62
83% US-1 06% <JP-1 24% <JP-2 3.7% Table
1 3000 ppm us-1, JP-1, JP-2
30 41 60% 1000 ppm pH
CaCO; speciation
()] CaCO; PbCO3(s)
(2) (3)
pH
pH Pb(OH)+ (4) pH
>7.0 Pb(OH)" Al-Degs, et al., 2006
Pb(OH)"  (5)  (6) COs> Fig.1 1000 ppm
pH 6
-5-CaCO4(s)  Ca*'(aq) + CO3* (aq) (1) Pb%*(aq)H,O(L)  Pb(OH)*(aq) + H*(aq) (4)
Pb®* (ag) + COs;*(aq) PhCO;(s) (2) Pb(OH)* (ag) + COs*(ag) Pb(OH)COs(s)  (5)

-S-CaCO;(s) + PbCO4(s) — [-S-CaCO3-PbCOs](s) (3)

Pb* (aq): ,S= ,-S-CaCO;:

pH
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2Pb(OH)*(ag) + CO;*(aq)
,-S-CaCOL-PbCO;;

Pb,(OH),CO; (s) (6)
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