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Removal of Cu( I ) ,Pb( I ) and Cr( VI) from wastewater by blast furnace
nickel-iron slag based geopolymer porous materials

LI Yue-ying, SHAO Zhou-jun, LUO Zhong-qiv, YE Chang-qing, YAN Cui-rong, ZHOU Xin-tao”
(Faculty of Chemical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract : Geopolymer porous material with rich pore structure is prepared from blast furnace nickel-iron slag under
the activation conditions of NaOH and sodium silicate ,and used to adsorb Cu( II ) ,Pb( II ) ,and Cr( VI) in wastewater.
The influences of adsorbent dosage, solution pH, contact time and the initial concentrations of metal ions as well as
temperature on the adsorption effect are studied.The relevant characterization and adsorption results indicate that the
removal rates of Cu( Il ) ,Pb( II ) ,Cr( VI) by the geopolymer porous material made from blast furnace nickel-iron slag
can reach 91.3% ,93. 1% and 96. 5% at a pH of 5,5 and 1, respectively.The adsorption kinetics and isotherm results
show that the adsorption process of Cu( Il ) and Pb( II ) by the material is in accordance with the pseudo second order
kinetic model ,and that of Cr( VI) is in accordance with the first order kinetic model. Furthermore, and the adsorption
processes for the three kinds of heavy metals are in accordance with the Langmuir model. It is indicated that the

adsorption of Cu( I ) ,Pb( II ) ,and Cr( VI) on the surface of the prepared geopolymer porous material is dominated by

the monomolecular layer adsorption.
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PR (BFS) ) PR AL R A FRA F]
HAbAEZH B L3R 1 K 37 55 % ( Na,O 8.2%, SiO,
26%) ) MBI TA FR 23 7] 5 NaOH , K HETT KU
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R - Zhe LR AR A (SDS) |, LT Hi 4 e AL 27
mn A BRA ]
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E— SRR 2 S0 00 T B MR B, 5 IR GPM BN
S pH W LA HR B 42 ok sk (R0 R38R 32 2 A 7 41 S R B
i, % GPM AR R 0. 05~2 ¢ BB 4w
W FEATEAY pH GBI 0. 1 mol/L #1121
0.1 mol/L NaOH AT ) , W 4 ot 2 WK &y 50 ~
400 mg/L, $EfEE K 5 ~240 min, 3543507 25,
35°C 1 45°C T #EATME A S50, 38 2okl 2841053060t
FEVRAE Ca( 1) Ph( 1) (Cr( VD) BIRGRE TR
BRF RN £ F 4 R B T BRI A R (1) |
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o =1[(C,-C)/C,] x 100% (1)
Q. = [(C,-CHV]/m (2)
Ko AW 4 B T KR, %50, N
W BRI Cu( 1) \Ph( T0)  Cr( VI) A - 45 8% B 25
i, mg/g; Co F1C, 430 kW B0 4 B 220 R 0 B 220 7
Cu( I) Pb( I1) .Cr(VI) BTV, mg/L; V NS
BT, Lym AW BRI i e
KA — G 8 1 SRR $U G gl 1 SRR
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C/q. = 1/bq,, + C./qu (6)
Ing, =InK+1InC./n (7)
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x2 R BRI AT BAREM

W Bt 30 12 S8

i) E2i Cu(Ill) Pb(Il) Cr(V)
—g¢ k,/min~! 0.0454  0.0447  0.1340
q./(mg-g™") 10.53  57.63 10. 84

R? 0.9955  0.9848  0.9991
P it3 ky/(gemg™ smin™')  0.00459 0.000671 0.0682
q./(mg-g™) 10.10  52.84 14. 66

R2 0.9974  0.9931  0.9781
SE k/(mg-g”'-min""?)  1.3618  6.5713  2.2037
C 0.7096  5.455  0.2346
R? 0.9823  0.9813  0.9383

oy’ (mg-g™") 9.99 48.08 9.96

BRI BT Cu( 1) A PH( D) IS B4 5P =K 8h )
2 W Co( VD) WS BEAF G U — R B T2
2.4 WRMERL

W R AR LR I 8 BT R, TR A S 5 3k 3
Bk, Cu( 1) Ph( I1) Cr( VL) A 25 35 W% B 5 e
Langmuir 55 i A5 7Y o il 40 ¢ R 2L R, = 0.979 7,
R} ,,=0.998 3 R} . =0.983 8,5 T Freundlich f&
R A R B R, =0.904 1 R}, =0.821 3,
R, =0.909 4, FWIWER A% Cu( ) Ph( 1),
Cr( VD) B B2 2 19, A, 28 Langmuir T
BRI B A Cu( TT) Ph( 1) Cr( VI) Fe k3
R ¢, 4391k 32. 73 .156. 98 21. 88 mg/g.
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LAY 240 Cu(Il) Pb(Il) Cr(VD)
Langmuir ¢,/ (mg-g™") 32.73 156.98 21.88
b/(Lemg™") 0.0729  0.0458 0. 1060
R} 0.9797  0.9983  0.9838
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Wt Cu( 1) . Ph( 1) J5, GPM FE A K& IR
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x4 GPM METFHIBEE D

e By Wbt Cu(ID )5 Wbt Ph(ID S Wbt Cr( VD) S5

wt% at% wt% at% wt% at% wt% at%

O 49.70 64.24 36.81 59.64 38.74 67.60 45.22 63.37
Si 14.28 10.52 10.14 9.38 9.42 9.37 19.02 15.19
Ca 14.76 7.61 10.81 6.93 10.18 7.09 4.86 2.72
Al 8.98 6.8 585 562 6.09 6.30 11.39 9.46
Mg 6.10 5.19 3.29 3.50 2.95 3.39 0.93 0.85
Na 6.18 5.55 1.91 216 1.72 2.09 0.72 0.70

Cu O 0 31.19 12.72 0 0 0 0
Pb 0 0 0 0 30.89 4.16 0 0
Ct 0 0 0 0 0 0 15.25 7.22
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