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Table 1 The zeolite phase analysis results of Shangtianti zeolite
Feisi's  SA BHFG RERBA it A KA
AF -01 15.26 75.31 3.43 1.35 4.67
AF -02 8.52 4.70 32.55 1.99 2.54 49.70
AF -03 24.96 68.93 4.10 2.02
THF -01 6.81 48.00 3.23 5.06
THF - 02 19.05 3.31 43.66 1.75 2.18 2.07
THF - 03 30. 60 5.23 32.42 2.09 2.20 2.29
XHF -01 48.57 1.55 43.91 1.99 0.71 3.26

XHF ~ 01, 3 2 X 3 28 7 FE BEAT XU 247 5 23 #r il
R, AF DXl A1 9 2 2o R A1, e e A
B 8% ~25% , HAth fEA- 0 WA DA 0 7 1 3 A
Yo KA1 THF XA 09 28 AR kA1, 5 5

WA 19% ~30% RHFIA & & — B /NTF 7% , w9
Amlef asE A KAa%. XHF Rila ek
WA f it 43.91% S A & 5 48.57% , HoAh g™
WA A g v KA, BB A P AH B 2
RIEEWE L,

W XA (R 2) M FEE R ¥R S0, 5§
AL O, ,Si0, + ALO, 21 77% ~82% , Horf A & 1 2 1Y
K,0 . Na,0 DL Jz MgO %, MgO J CaO % & 43 7l Ay
0.95% ~1.04% J% 1.66% ~2.09% ,Na,0 }% K,0 &
SyRIH 1.20% ~1.50% % 2.59% ~3.32% , 64 )@ A
W BT L N 6% ~8% )5 1) TFe F 20 1% ~
2% ,fAJE AF -02 [ TFe 588 5. 1% , FEIu R L2
RS AT AR ATT 10,/ AL O, BEALAE . 8 Zidi. HEAL
AT RN 2 R

F2 REWAESEZ TR SIS /%
Table 2 Multi — elements analysis results of Shangtianti zeolite
RS Si0, ALLO, TFe MgO Ca0 Na, 0 K,0 MnO TiO, P,0, Lol it
AF -01 68.67 13.04 1.35 0.98 1.85 1.50 2.59 0.02 0.24 0.04 9.60 99. 88
AF -02 65.84 12.17 5.10 1.00 1.66 1.23 3.32 0.04 0.25 0.05 9.21 99. 87
AF -03 67.66 13.42 1.25 1.00 1.94 1.50 2.69 0.02 0.26 0.04 10.09 99. 87
THF -01 68. 88 12.40 1.07 0.95 1.97 1.44 2.73 0.02 0.24 0.04 10.13 99. 87
THF -02 68.41 12.67 1.13 0.97 2.02 1.36 2.68 0.02 0.24 0.04 10.32 99. 86
THF - 03 68.20 12.53 1.28 0.97 2.07 1.25 2.61 0.36 0.26 0.04 10.29 99. 86
XHF -01 67.55 13.17 1.16 1.04 2.09 1.20 2.75 0.03 0.26 0.04 10. 60 99. 89
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Table 3 Raw materials and reagents used in the tests
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Table 4 Instruments and equipment used in the test
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Fig. 1 SEM images of zeolite ore in different mining areas (SEM images of different magnifications in Figures a, b, and c, respectively)
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3.1 AN Cd By XIS R

HRAE 7 Flih 47 %8 T Cd B9 W B BL AT T Lang-
muir Al Freundlich S5 BERIBEIL S, FEAREUIE LR 5
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Table 5 Theoretical parameters of adsorption equation for Cd ad-

sorption by zeolite fitted by Langmuir and Freundlich isothermal

models
Langmuir Freundlich
Wi n K, x10° K, 1/n R
/(mg-g™) /(L-mg™)
AF -01 20.97 3.33 0.93 1.97 1.57 0.95
AF -02 14.37 4.61 0.96 2.49 1.63 0.98
AF -03 15.23  5.74 0.97 2.57 2.14 0.95
THF -01 16. 81 2.83 0.97 2.07 1.19 0.98
THF -02 12.94 4.05 0.97 2.55 1.39 0.92
THF - 03 13.75  6.16 0.96 2.73 2.05 0.95
XHF -01 12.54  6.40 0.96 2.81 1.88 0.96
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Fig. 2 Isothermal nonlinear fitting of Cd adsorption by zeolite
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3.2 AN Pb Ky

545 7 R 7 X T P (0% B B T Lang-
muir 1 Freundlich S5ARTU R A PEANEE W4 6.
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Table 6 Theoretical parameters of adsorption equation for Pb ad-

sorption by zeolite fitted by Langmuir and Freundlich isothermal

models
Langmuir Freundlich
ot o o R K, I/ R
/(mg-g™") /(L-mg")

AF -01 21.51 8.13 0.95 10.31 14.42 0.85
AF -02 20.38 0.38 0.94 4.41 7.02 0.92
AF -03 21.25 2.31 0.90 8.45 12.87 0.83
THF -01  17.67 0.44 0.95 4.38 6.19 0.94
THF -02  20.04 0.14 0.94 2.43 3.02 0.94
THF -03  22.37 0.15 0.95 3.12 5.50 0.96
XHF -01  25.39 0.10 0.88 3.54 6.92 0.96

MFE 6 AT LU H, Ph 7 s A 4 T A W B 2ot A T LA
JH Langmuir BB IA | BT P A8 3 7 18 )W FFH47 0
LM E B0 1 JZ B MR o TRl SR A 4R35, A
(e B DX A v, Js R Ph W B 3 (g, ) 5 ims B9 O XHF —
O1 4, ik %] 25.39 mg/g, Xt Ph W[ 58 ) i 25 9K
THF -01 #£5 .

3.3 #BAX Zn By

HRAfE 7 Fih A % T Zn (4 0 B ST T Lang-
muir I Freundlich S5 AR RVEHRAU A, PEANEER WK 7,

%7 Langmuir Fl Freundlich %A R4 A1 W B Zn 190
Wiy 5 RE RIS S8
Table 7 Theoretical parameters of adsorption equation for Pb ad-

sorption by zeolite fitted by Langmuir and Freundlich isothermal

models
Langmuir Freundlich

W qn K,

b ' K, 1/n R

/(mg-g™") /(L-mg™")

AF -02 21.42  0.60 0.99 4.22 8.29 0.94
AF -03 21.22 0.49 0.97 4.85 9.04 0.95
THF -01 18. 64 0.41 0.98 4.18 6.66 0.91
THF -02  20.62  0.38 0.97 4.68 8.32 0.96
XHF -01 20. 88 0.65 0.98 4.23 8.09 0.95

TR T 0 B 255 R B AR 5 e 22 1 W BB 9B A 1) Lang-
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Fig. 3 Isothermal nonlinear fitting of Zn adsorption by zeolite
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Table 8 Temperature models such as Langmuir and Freundlich
fit the theoretical parameters of the adsorption equation of modified

zeolite adsorption Pb

. . Langmuir Freundlich
T TFIPERRUN, B35 S G R RNIG Na® BT e
TS Vs 8 N " i 2 K, >
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Fig. 4 Modified zeolite adsorption Pb adsorption iso — temperature nonlinear fit
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Fig. 5 The Pb content can be extracted from dilute hydrochloric
acid in different treated soils
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Fig. 6 XRD diagram of the thermally activated zeolite product
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Adsorption Capacity of Zeolite Shangtianti to Heavy Metal Ions and Remediation
of Contaminated Soil

YANG Minghui', LIU Yi', LU Ronghong®, ZHOU Feng'*

1. Faculty of Material and Chemistry, China University of Geosciences, Wuhan 430074, China;
2. LiJiang LONGi Silicon Materials Corp. , Lijiang 674100, Yunnan, China

Abstract ; The water and soil pollution caused by Heavy metal is persistence and irreversibility. Therefore, the prevention
and control of heavy metal pollution has attracted people§ attention, Absorption and stabilization of heavy metal elements
in soil and water are common remediation methods. This study took seven kinds of zeolite from Shangtianti areas as the raw
material , Their ability to absorb heavy metals (Ph, Cd, Zn) in aqueous solutions was investigated. At the same time, the
sample with the best adsorption effect was selected for further thermal activation. The ability to adsorption and immobiliza-
tion the heavy metal Pb in aqueous solution and soil was also analyzed. The results showed that the adsorption capacity of
Pb for sample XHF - 01 is 25.39 mg/g. The best adsorption effects for Cd and Zn were AF —01 and AF — 02 respective-
ly, the adsorption capacity of Cd and Zn is 20.97 mg/g and 21.42 mg/g respectively . The adsorption capacity of XHF —
01 to Pb in aqueous solution reached the peak at 300 °C. The results showed that 300 °C thermal activated sample had the
best ability to repair Pb contaminated soil, which could reduce TCLP — Pb by 69.2% . This study provides an excellent
adsorbent and remediator for reducing Pb content in soil and aqueous solution.

Key words: zeolite; soil remediation; thermal activation; heavy metals
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