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Remediation of a Lead Smelting Polluted Alkaline Soil with Washed Honeycomb Briquette Combustion Residue
LI Lin, XING Wei—qin, XIANG Guo—giang, WANG Ya-li, WU Hong—min, WANG Jing, LI Li—ping "

(School of Chemistry and Chemical Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract: Honeycomb briquette combustion residue( HBCR ) is the solid combustion waste of honeycomb briquette, which is widely used for
cooking in rural China. Investigations have confirmed that the HBCR can be used to immobilize lead(Ph) in soil spiked with soluble Pb. The
purpose of this study was to evaluate the immobilization of Pb and Cd in alkaline lead smelting polluted soils with different HBCR. A polluted
soil with 2337 mg-kg™ Pb and 21.4 mg-kg™ Cd was amended with un—washed HBCR, water—washed HBCR or dilute hydrochloric acid—
washed HBCR at the rates of 1%, 2% or 4%, respectively. The soil was then incubated for 60 days before being analyzed for DTPA-Cd, DT-
PA-Pb, pH, electrical conductivity(EC) and Olsen—P. The results showed that, for the un—washed HBCR amended soil, increasing the rates
of HBCR lead to the decreasing of Cd availability, and the DTPA—Cd contents was 13.1% lower than the control(P<0.05) at the rate of 4%,
while the DTPA—Pb contents were lower than the control except at the rate of 4%. For the water—washed HBCR amended soil, increasing the
rates of HBCR lead to the decreasing of both DTPA-Pb and DTPA-Cd contents, and the contents of DTPA—Ph were 7.7%, 9.4% and 10.4%
lower than the control at the rates of 1%, 2% and 4%, respectively(P<0.05). However, no statistically significant effect was observed on DT-
PA-Cd contents(P>0.05). For the acid—washed HBCR amended soil, increasing the rates of HBCR lead to the increasing of Cd availability,
and the effect was significant at the rate of 4%( P<0.05 ). While significantly lower DTPA-Pb content than the control was obtained at 2% rate
(P<0.05), decreasing or increasing of the rate lead to higher DTPA-Ph contents. All the HBCR amendments effect on Olsen—P contents and
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the pH of the soil were not obvious(P>0.05), except that the un—-washed HBCR increased the pH of the soil(P<0.05). The EC of soil amend-
ed with un-washed HBCR at the rates of 2% or 4%, and water—washed HBCR at rate of 4% were significantly higher than the control (P<

0.05). The results suggest that the water—washed HBCR can be used to immobilize Pb and Cd in lead—smelting polluted alkaline soil, adsorp—

tion of Ph* on the HBCR may be the primary mechanism of Pb immobilization by water—washed HBCR.

Keywords: honeycomb briquette combustion residue; wash; water; hydrochloric acid; lead smelting; alkaline soil; remediation
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Table 1 Characteristics of the different HBCRs

e JER IKVEIKHE  BRUE MK
pH 12.65 10.54 9.90
EC/mS+cm™ 1.37 0.47 0.27
Olsen—P/mg-kg™ 10.9 12.1 26.3
DTPA-Pb/mg-kg” 1.82 0.78 0.64
DTPA-Cd/mg kg 0.03 0.03 0.02
DTPA-Zn/mg-kg 2.83 1.45 0.61
DTPA-Cu/mg-kg™ 0.72 0.49 0.21
4> Pb/mg-kg™ 45.2 435 413
4 Cd/mg kg™ 1.17 1.00 1.00
4> Zn/mg-kg! 51.9 40.5 38.0
4> Cu/mg-kg™ 35.9 35.6 35.1
PRUIIENY Calg-kg! — 0.780 12.4
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Figure 1 Concentrations of DTPA-Cd in soils amended with
different HBCRs
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Figure 2 Concentrations of DTPA-Pb in soils amended with
different HBCRs
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Table 2 Olsen—P concentrations of different treatments(mg-kg™)

YRS CK R W A
1% 245 24.8 24.9 26.1
2% 23.6 24.3 25.1
4% 24.3 24.2 23.0

CK:ANIMACHE R R, W KR I 5 A - R I
R:unwashed HBCR, W : water—washed HBCR; A ; dilute hydrochloride
acid washed HBCR
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Figure 3 pH of soils amended with different HBCRs
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Figure 4 Electrical conductivity of soils amended with

different HBCRs
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Table 3 Pearson correlation coefficients of soils amended with

un—washed HBCR(n=12)

lédoi pH EC DTPA-Cd DTPA-Pb  Olsen-P
pH 1
EC 0.712%* 1
DTPA-Cd -0.932%*  -0.773%* 1
DTPA-Pb 0512 0.327 -0.561 1

Olsen—P -0.089 -0.118 0.016 0.026 1

R4 KERELIE TIEAE S FE R R RHFEXRE(n=12)

Table 4 Pearson correlation coefficients of soils amended

with water—-washed HBCR(n=12)

PR pH EC  DTPA-Cd DTPA-Pb  Olsen—P
pH 1
EC 0.468 1
DTPA-Cd  —0.666*  0.544 1
DTPA-Pb  -0.489  -0299  0.732%* 1
Olsen-P 0216  -0.176  0.404 0.243 1
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Table 5 Pearson correlation coefficients of soils amended with

acid—washed HBCR(n=12)

M pH EC  DIPA-Cd DTPA-Pb  Olsen-P
pH 1

EC 0.370 1

DTPA-Cd 0476  0.741%* 1

DTPA-Pb  -0340 0384  -0.369 1

Olsen-P 0323  —-0.797** —0.812*%*  0.207 1
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