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10 s, FEB RS REEIY 15 s, JEFE R S0 vh e ]
30 s, HBR R 0.5 L/min.

Fb 2 AR 7E b 43 5 A A W) AR 77 1) ST-2000B H
FAALE A LT, B2 AR AR AE 120 CIR B
TR 20 min, FRREIE, DL ALO, SHZIUEE, H,
YEBA, TEM AR T N,, H BET A 03155
[ =J10; 28

X I 2R A I SR A B AR B2 28\ RigakuD/max-
3BX 7Y X S AT HH, Cu #2, A=0.154 nm, 4
L 40 kV, & HL7% 40 mA |, TR 20=10° ~80°.

H,-TPR, CO,-TPD, TPO 7£ K HJeAL 2 A A4 ™
) TP-5000 Z FH &M fFHAX 31T, FRIBCKEAR 0. 45 ~
0.28 mm LS 0.1 g 258 A AN, N,(20 mL/
min)200 CWKF9 30 min, FEZERGEA H,/N, &
A5 (H, BEUE SR 10% , 3457 & 20 mL/min) |
HL VG LA 10 °C/min 3% 2 IR FFZE 850 C,
ik H,-TPR 4. 7 TPD S245 hFRICHE it 0.2 ¢
FEAATEN, @A H, NFHELEL 20 C/min {3
FFHRE] 750 C, FAHT 750 CLREF 1 h J5F%
=W, Uk Ar (20 mL/min) O 2B PAR,
ik op g B CO, Zi i BUR A 4L M 1k, Ar Rk
FRLFFS, LA 10 °C/min 3 M E I T+ 800
C, idsk CO,-TPD fiZk. ¥ CO, H#& CH, J)ii 5 h
Ja AL T Ar S4BT B 2 300 °C I 30 min
JE R R, R FRER 0. 1 g ke AW FFHX b A
PN, A 0/N, BRGS0, KA 5%,
SRR 20 mL/min) , FELFEES L 10 °C/min 3
ZMNEETE 850 C, i3k TPO k.

1.3 EAFEHETEMN

PEALFITE PEIENAE LW-5 15 [ 52 JR SR B2 17
FHEFT, EHANA R 3 mm 1 U BV ROV A, F
R . A i 5 FRECRLAR 0. 45 ~0.28 mm 1
WKL 0.2 g BT RN a5 . SV FTFE S F 750 CF
M H/N, IREAE 1 h, #FRHE A% CH, 5
CO, MR R 1 = 1, B R4S 3 2% 10" mlL/
(h - g« cat). SP-6890 B A {0 %X E L /3 HT, Ar
SAEER, TDX-01 £, TCD £ #5.

2 BRIt

2.1 HEERBIED S
L1 NEOESRED M ICEH A& EN
ICP-AES frilizs i, 45 RFWHAE A4 BEV &M

EEICEHE WP A Si, Fe, Ca, S K/PHH) Zn, Al,
K, As, Mg(FHAET 0. 1% KT HIH). Hrp si,
Ca, Al K| Mg 457023 B A ALY I o B A AR
SETENF . L TRETT SR AR RRE B R AR 20
s B, RN RO Fe 551 I 4 @ u R A LA
SR ARG B iE PR L 2y, 38 U5 Al AFIE AL 23 Ni
APIEFE ", IR,

R1EVEETRABRSE

Table 1 Major elements composition and its content in tailing

Percent of mass
Element name

w/ (A) %
0 J—
Si 17. 645
Ca 13.364
Fe 7.424
S 6.077
Zn 2.570
Al 2.494
K 0.633
As 0.557
Mg 0.542
Other —
Total 100

B 1A @a)® G i XRD 35K, 7E26=
20.8°,26.6°,36.5°,39.4°,50.1°,59.9° 68.1°
Fre8. 3° i E B 1 SiO, K HEAT AT U AE260=
23.1°,29.4°,36.0°,43.2°,47.1°,47.5°, 48.5°

\%
0 -o— Sio,
—e— (CaCo,
—4— FeS,
- Zn Fe, .S
v

—V- Ca Mg AlLSiO

A\
[+]
.MJJ‘,J
1

20 30 40 50 60 70

P 1A XRD 3[4

Fig. 1 X-ray powder diffraction pattern of tailing
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Fig. 2 X-ray powder diffraction patterns of composite carriers
after calcined at different temperature
a: calcination temperature 750 “C ; b: calcination tempera-
ture 800 °C ; c: calcination temperature 850 °C ; d; calcina-

tion temperature 900 °C ; e: calcination temperature 950 °C
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Fig.3 H,-TPR profiles of different catalysts, single nickle oxide

and single ferric oxide
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Fig. 4 H,-TPD profiles of the different catalysts
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Fig.5 CO,-TPD profiles of the different catalyst samples
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Fig. 6 Catalytic activities of the different catalyst samples in CO, reforming CH,
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Fig. 7 Selectivities of CO and H, in CO, reforming CH, catalysted by different samples
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Fig. 9 TPO profiles of different catalyst samples after
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Table 2 Carbon deposition on catalysts after reaction for 5 h

Samples Carbon amount( % )

PC-750 12.82

PC-800 8.79

PC-850 6.27

PC-900 15.58

PC-950 27.31
3% it
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Utilizing Non-ferrous Metal Tailings to Propare Ni/SiO, -CaO-Fe,O,
Catalyst for CO, Reforming of CH, to Syngas

JIANG Wu, LI Ning, WEI Li-ning, DENG Ming-hai, PENG Nan-nan
(School of Chemisty and Bioengineering , Guilin University of Technology ,Guilin 541006 , China)

Abstract; Utilizing calcined non-ferrous metal tailings as supports material to propared a series of Ni/Si0,-CaO-

Fe, 0, catalysts by incipient impregation then employed in the CO, reforming of CH, to syngas, the appropriate cal-

cination temperature of supports has been emphatically studied . ICP-AES, XRD were used to analysis the compo-

sition of tailings and the performance of the catalysts were also characterized by H,-TPR, CO,-TPD, TPO at the

same time . The results showed that the Ni-based catalyst whose support calcined at 850 °C had a better reducibili-

ty, absorptive, carbon deposition resisting property and high catalytic activity. The conversion of CO, and CH, were
78.5% and 71.2% , the selectivity of CO and H, were respectively achieved 92.2% and 89.5% when CO, refor-
ming of CH, at 800 °C.

Key words: nonferrous metal tailings; composite supports; Ni-based catalyst; CH,/CO, reforming ; carbon depo-

sition



