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Experimental Study of Immobilization of Zn-
Contaminated Soils

XI Yonghui, XIONG Hao
(Department of Building Engineering. Tongji University. Shanghai
200092, China)

Abstract . Different binders were used to immobilize artificial
Zn-contaminated soil. The unconfined compressive strength of
the solidified product was measured to estimate its possibility
of recycling. And the efficiency of stabilization of Zn in soils
was evaluated by the US EPA TCLP toxicity test. The
experimental results suggest that quicklime was a good binder
for immobilization of Zn-contaminated soils. When lime was
added,
improved, and the leaching concentration of zinc ion dropped

the strength of solidified product was greatly
significantly. Zn-contaminated soil could be successfully cured
by the binder C5S5 (5% cement + 5% lime), whose
The addition of high

adsorption clay can improve the efficiency of stabilization.

incorporation of lime was largert.
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stabilization; strength; leaching
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Tab.1 The main experimental apparatus and equipment
s e T FEIEE PERE KRS 1
1 DY208—A20 4= H s 1R AL W5
2 4 [ Bk Y m pH (A +0.01
3 ZRS—8G & B ik g6 1Y =2
4 H1650 5 & B Ol PRI At =
5 3510 HE T &R B R IR R AR
6 B2200ST HI# 7 1l 7% A W Uk
7 FA1104 B8 7K PR 0.01 g

AUARE I AR E B R T AR 27508 Arai RILEE 2. AR A AMnGR iy X 9206 il o0 Hr 45
AIRAR IR - O B IS 20 R By Ok, £ FUROR 2> RULEE 3.

F2 ABRATHBMASHER
Tab.2 Test results of soil particles
TORE b WKL biip A b g A HikL
Fife /mm 0.25~0.075 0. 075~0. 05 0. 05~0. 01 0. 01~0. 005 <20. 005
R Y 11.4 10.7 61.8 4.7 11.4
F 3 LTEERSMRFIK DT
Tab.3 Components analysis of soil samples and additives
o8/ Y
FES AR
Na, O MgO Al O3 SiO; SO K,0O CaO TiO, Cry 03 MnO Fe, O3 SrO BaO
A 2.05 1.91 10. 00 66. 80 2.09 3.92 0. 64 0.03 0. 06 3. 44 0. 02
IR 0. 48 6. 35 17. 20 35. 30 1.75 0.41 33.70 0. 61 0. 26 2.27 0.11 0.18
j53{uRE) 16. 10 2.31  56.20 0.21 2.87 0.12 0.11 1.01
it 3.68 3.15 13.90 51. 20 0.77 2.32 0. 08 0.03 1. 20 0.02
425 K 1. 60 6.19  22.00  2.29 0.86  60.60 0.33 0.03 0.10 3.16 0.14

1.2 LWHR
1.2.1 Rk &

ek EHARKTE B 2. 5 mm B A AL
YR, B — 5 TR TR R P L B

mg * kg ' Fl1 10 000 mg « kg AN THEE S+ A
TG Y 42— He B A AR, K 2 —E &
IR T B EE 5] JFAE 7. 07 em X 7. 07 em X 7. 07
em ABEF R 2 R SRR AR S T 5 L 4.

it SRR A WA I Y B 8O 7 000 1,202 SR I
x4 BFERIBEUIBERE

Tab.4 Experimental program of solidification of Zn-contaminated soil

TR i1 P00 B 48 1 O 43 450 Zn?t JFi AR/ (mg » kgD
Co ¥ 10 000
C5 JKe 5% 10 000
Cl10 KIE 10% 10 000
C10(7000) KR 10% 7 000
C5M5 KR 5%+t 5% 10 000
C5S5 KV 5% AR 5% 10 000
C5F5 KR 5%+ HHEIR 5% 10 000
C5H5 IKYE 5%+ 5% 10 000
(582. 5 K SU ALK 2.5% 10 000
(582, 5F2. 5 IKYE 5%+ EAIR 2. 5% IR 2. 5% 10 000
C5S2. 5M2. 5 K SU+EAIR 2. 5%+t 2. 5% 10 000
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Fig.1 Strength results of the cured product of Zn-

contaminated soil
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Fig.2 The relationship between cement content
and strength
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Tab.5 The results of Zn leaching test

I AR AR/ pH {H Zn? R R/ (mg » LD
. (mg + kg™D) TCLP EETFK TCLP EBTK
Co 10 000 5.35 7.77 412. 43 1. 08
C5 10 000 5. 94 9.10 346. 34 0. 85
C10 10 000 7.59 12. 44 156. 36
C10(7000) 7 000 7.89 12. 67 28.90 0. 30
C5M5 10 000 6.19 11. 34 323. 39 0. 64
C585 10 000 8.55 12. 66 3. 95
C5F5 10 000 6. 74 11. 15 369. 29 0. 46
C5H5 10 000 6. 82 11. 26 296. 91 8.53
C582.5 10 000 7.82 12. 42 83.91 0.29
C5S2. 5F2. 5 10 000 7.78 12. 36 103. 42
C5S82. 5M2. 5 10 000 7.67 12. 47 134. 45
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Fig.3 The leaching concentration results of

Zn** with TCLP
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Fig.4 The relationship between lime content and Zn?
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