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Abstract: The geopolymer, consistsing of carbide slag (CS)
and metakaolin (MK), was used to solidify and stabilize the
Cu*™ contaminated soils. A series of toxic characteristic
leaching procedure (TCLP) tests were conducted on the
solidified soils and then the optimal contents of CS and MK
were selected for this geopolymer. The results obtained from
laboratory experiments show that the pH of leaching solution
increases and the Cu’™ concentration decreases with the
increasing of CS content, while the Cu?" concentration does
not continue to reduce when the CS content is more than 9% .

As MK content increases, the pH of leaching solution
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Based on the results, the

but the concentration at first

decreases and then increases.

decreases slightly,

optimal contents of CS and MK were selected for this
geopolymer to be 10% and 5% , respectively.
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1 RKIE
1.1 RKIEH#

BRI+ BEHEO, ERBUH . BE R b
TR T BUREER I 1. 5~1. 8 m, L2 #5480, A 9
R, pH W 8. 16 (BRI 1:10). BAK TG, ¥k
B HH A BRI Y SR A, 1 2 mm G $E A5 50
R W EE A2ERRTE LR 1 FI3R 2.
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Tab.1 Component analysis of soil samples %
Si0; ALOs FeO; MgO (a0 K:O NaO H%E#F
63.417 14.872 5.759 2.102 1.348 2.626 1.154 7,884

TR T 1A 50 Sy v A o O e 0 1. H A i
HAEREEAETCR) R 2 MREOH—
RE R SR BORL I T, E B S B ALES. TR

0 £ piy 2 30T AR AL A BR 5T AE > m 3248, R AR /S B
AROSIETE BB RN EEE R ISR . R
ALE A ALRE  E AL H AR, AL TIL S A
AR 3.
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Tab.2 Physical properties of soil samples

BUREIREE/m  RAESAKRE/YN WE MR B LRk

1.5~1.8 28.3 2.73 20.9 356 0. 95

®3 BEUFERBOT

Tab.3 Component analysis of additives

R i E 8 %
7N
B Si0; AlLO; FesO; MgO CaO K:O NaO kB

fREls+ 54.83 42.15 0.37 0.02 0.07 0.14 0.24 1.36
A 7.40 2.30 0.21 O 57.62 0 0.12 32.11

% E BRAR#E 1SO 11268(2012) ¥EAT A T 41 %
154+, V5 YL i A R A (Cu(NO; ), ) B i i 5. Al
W AR 25— T B 2 Ty [ AR 300 A 7K Ak B T B8R/
E AR ELA B VA R AR I B R .
.2 REHR

TS IR (TCLP Mg , B flZ
IR BT, BF T AL 5 G 1 BRI AR . BRI
ﬁﬂ_F:

(D FIRE B

KR+ HANT G, YA Bk FE Y 7Rk %, i
2 mm 0 ; ¥ BR A W LA 1 kg 0 Cu*" S &R
2 000 mg M ERINER T LA &L E KR A9. 21
Yo Bk IS RS A Wi e+ L F R 0.5 h
Db skt Cu* s, Z R EEEHE
AL ERER &M (EE (20£3 O, HXNE =
95 Y) TFE 15 I HEEBEEH TS KT RN,
TE B E JRA A MIE Y .

il 88 A W) C Bb A e R0 i e 06 = 2 R LR
YL S R IMAE R H L IR A8 EE 10 min. 2R
F# RS, 2 3 BEAER 50 mm, & F 100
mm B AR B B, A T R E & KT %
FERY 90 % , AR 2 5 B FARER P E NP AR
I (7 d.28 d F1 49 ) J5#EFT TCLP K5,
T CaiMj RoREBEABBEN V. WELTBE
Hi%.

()W

MR A pHLEEH 2 PR3, 1 5 B . B
5.7 mL ykEERR (CH; CH,OOH) , fil A 500 mL £ 5
FIKRIGHIA 64.3 mL ¥JEH 1 mol « L AR
A (NaOHD L IR S WM B ZE | L, pH 5
TE 4.9340.05 &4, 2 #1230 B 5. 7 mL pKEE IR
(CH;CH,O0H) , I A B F/KMBZE1 L, pHELH
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7E 2. 88+0. 05.

PRI 5 g Z B IE il 47 Al BE AL A 150 mL BEAf
B, A 96. 5 mL ZEIRK , FIRE I HEAUR HE 5 min,
)5 A pH HHUEE WM pH E. & pH<IS, IR A
1B BN, AA 3.5 mL ¥EEHR 1 mol « L7!
9 HCL %5980, AR B I EHBEAR . IR E 50 CHRFR
10 min, SR E=EMHL pH., @ikt pH>5, 1
RF 24 B 0 pH<SG, WERA 1 # 2 R.
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Tab.4 Solidifying plan of copper contaminated soil

42 B BB R S50 Cutt Bk s/
LAY IR e + % (mg + kg™
Ca3M5 3 5 20 000
Ca5MO 5 0 20 000
CabM1 5 1 20 000
CabM2 5 2 20 000
Ca5M3 5 3 20 000
Ca5M5 5 5 20 000
Ca7MO 7 0 20 000
Ca7M1 7 1 20 000
Ca7M2 7 2 20 000
Ca7M3 7 3 20 000
CaTM5 7 5 20 000
Cal0MO 10 0 20 000
CaloMl 10 1 20 000
CalOM2 10 2 20 000
Cal0M3 10 3 20 000
Cal0M5 10 5 20 000
Ca9M5 9 5 20 000
CallM5 11 5 20 000
Cal3M5 13 5 20 000

¥ 200 mL 242WE T 500 mL HEFEHE A, InA
10 g TRE, fRIREIWR LR 1520, 2R )5 B IR A
fEREGEFRAA T, 25 CHAMTLL 3042 r » min™'
M F P 18 h

PG EH)E MR B oH; ¥ B B B A
DB A S EEOHLEL 10 000 ¢ min™! B4
B 15 min, 2 EIEW SRS SOEM 60 B
W Cu™ IR,
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Fig.1 The pH of leaching solution of stabilized

soils with different amounts of carbide slag
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Fig.2 The leaching rate of copper ion of stabilized soils

with different amounts of carbide slag
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H K4k =4, iR pH 4 4. 93, 5RMLI5
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WirEA RN, FEUE W pH L. B ABBER
R B AR 2 KA RE R ES LA LA, DL K
D EESILA (AFD , S808 19 pH B8 3 hn
ﬁn_F:

CSH+H" —>Ca?" +H,SiO? (D
C;S+H,O—>CSH+Ca(OH), 2)
Ca(OH),—~Ca** +20H" 3

B 2 AT LUE 3 R Cu™ YR Sk LR A
ABBENIMWERLD, Y ARBE/NT 7000,
Cu™" IR A B B R I N R CIEE B3, Y
HABBEEE 9%5, C IREEAREHE 0~
Smg e+ L7 ¥EABBEIET 600, B H C® Ik
FE/NT 100 mg « L, 6 2 3R B G 16 7 9 26 A vl
5 H B ] (GB5085. 3—2007) Y%} I HH Y Uk JEE 1Y)
BOR. d ] L, BB AL R RS T R PR AR IS HE P
Cu™ ¥, FE R 2 i A E R AL A Bk 3R 45 1 75
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Fig.3 The pH of leaching solution of stabilized soils
with different amounts of metakaolin
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Fig.4 The leaching rate of copper ion of stabilized soils

with different amounts of metakaolin

A 3 WAL, HL A A — e A, W pH R
0 1 U 5 B B I T A AR T e B, X TT R
2R TR P EE ALO, il SIO, RESEHHE
S A KA B Ca(OHD, 2 KB, e sk Ak IR
7, A Rk R AT AN K AL AR BR 45, 15 pH FRAR; 55—
T AR 4 pH (UK 5. 76, 2% B8 Cutt 5 +
pH 2 4. 46, ML A% pH =ik 12. 61, B A #E 2

B (7%, 1000) 8, JE W pH EEHE RSB W + 8
IS, MBS LUE L, BB A s & R
Hhn, yE W pH A B K YAkt s
M 7%(CA7)13E£73H§U 10% (CA10) it pH M 6~7 Z
B _EFE 9~11 Z A, jE % pH LA, 7 fE 2
BRE AR B T s S E A, B BRI R R
g .

MEATRTLLE YA EBE— €. lEE R
RS BRI, B R Cu™ R e b 5
LAl EHd 50, REK EBESTIE LR
Cu”" MM AR, YiRm e, Cu™"
(A3 VR B B T, BT LA pH O TR #E 4T 43 AT
Kogbara™'#§ t J& 1 & pH fXF 7 B, Cu® 112 H
WSS, ME 3 2 rEAaEBRET 7%, F
mig B 2Xat, B E AR IR pH IE
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Fig.5 SEM images of Cu’* contaminated soils
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L+ R E.

3 #it
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