o532 B4 S W 7w 55 # e
2011 4£ 5 H ENVIRONMENTAL SCIENCE

Vol.32,No.5
May,2011

EESYELESLE Pb” HHR

AL Nk W N X ]

(WRUL Dol KA AW 5 P8 TR 2 B BU M 310032)

FEE R 08+ KBRS SA ALK A R R A, O LU IR A& W AL PhY L 3@ i A AR B9 B SR BE AN P IR Tk
S RAE B AL RCR i@ i XRD SEM (FTIR 55 F= Boxl #5846 0 [ AR 27 Wy i 25 K 647 43 A, T DN A 28C5R IOML 454 7 ) 45 4
A7 B 5 K R R AR AR X E, A M R A W [ A IR 4 R A K R AL E A R AR AL L IX A g5 IR R Y Ph B
<3% W, M AP Ph* M AR ACRIB B 99. 7% LA -, AL AR BT 5 B 7E 40 ~ 50 MPa. 24 Ph* 38t AR 6] A, b 28 & 4 [ 4k
A 7 58 IR v 1 K U AR A4 Ph> R i T R AR T KR AR, TR A E AL PLY AL EEER T P S5
THWRE WY, g bR A Y S P B IR, P i A R A& W . WK IR E Ak Ph™ 3 K S ) B E ek
W BREATL RN . PRt I 18 DA [ A AR (470 e i B 32 L e B S5 AL MR iR | 34 2 DA T b A 1 RO 22 A1 B [ 4k B i g ML 40 A, FH 2R
Y Ak Ph> E R K VR B A L B

KB B EY,; PO EARBOR 454 ; AL HLH

FEDES X705 XEIRIRE.A XEHS.0250-3301(2011)05-1447-07

Immobilization of Heavy Metal Pb** with Geopolymer
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Abstract : A series of geopolymers were synthesized by mixing metakaolinite, water glass, sodium hydroxide and water, and the lead ion
solidification experiments were performed with the geopolymer. Then, the immobilization efficiency was characterized by monitoring the
leaching concentration and compressive strength of solidified products. Additionally, the structure and properties of the solidified
products were studied by X-ray diffraction ( XRD ), scan electron microscopy ( SEM) and Fourier transform infrared ( FTIR)
spectroscopy. Furthermore, based on the analysis of immobilization efficiency, microstructure and mineral structure, the difference
between geopolymer and cement on the performance of immobilizing heavy metals was discussed. The results of lead ion immobilization
experiments showed that over 99.7% of heavy metal was captured by the geopolymer as the doping concentration of lead ion was less
than 3% . Meanwhile, the compressive strength of the solidified product ranged from 40 MPa to 50 MPa. Furthermore, by using the
same Pb> concentration, the geopolymer showed higher compressive strength and lower leaching concentration compared to the cement.
Because lead ion participated in constitution of structure of geopolymer, or Pb* was adsorbed by the aluminium ions on the
geopolymeric skeleton and held in geopolymer. However, cement mainly solidified lead ion by physical encapsulation and adsorption
mechanism. Therefore, both from the compressive strength and leaching concentration and from the microstructure characterization as
well as the mechanism of the geopolymerization reaction, the geopolymer has more advantages in immobilizing Pb™ than the cement.
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Table 1 ~ Leaching concentration and compressive strength of

geopolymer solidified products after Ph** solidification

Pb(NO,), i
AR/ g PiIE ‘ th* xf{ ij* ]
AdRe2 ﬁ SR B2 B vk B HAERCR
(Pb.+,@?£ /MPa /mg-L’] /%
SRR % )
Al 0.080(0.2) 45.3 0.329 99.8
A2 0.10(0.25) 44.0 0.711 99.7
A3 0.16(0.4) 41.5 0. 853 99. 8
A4 0.20(0.5) 40. 8 1. 064 99.7
A5 0.40(1) 41.5 2.212 99.7
A6 0.80(2) 45.5 2.980 99. 8
A7 1.20(3) 42.3 3.380 99.9
A8 1.60(4) 10.8 6. 900 99.8
A9 2.00(5) 7.5 9. 030 99. 8
A10 2.40(6) 3.0 9. 940 99. 8
All 2.80(7) 2.8 11. 960 99.8
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