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Synthesis gas generation from refuse derived fuel
via catalytic gasification
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Abstract

sing refuse-derived fuel (RDF) as a raw material ,and the effects of the operating parameters,including the addi-

In this study,a series of catalytic gasification-reforming experiments were conducted at 750 C u-

tion of oxygen ER (equivalent ratio) and Ni-based catalyst components, on the characteristics of synthesis gas
generation were studied. The obtained results indicated that the increase of oxygen addition could improve the car-
bon conversion and cold gas efficiency. The addition of metal additives such as Mg, Ce, K, Ca,or Zn to the Ni-
based catalyst was beneficial for improving the catalytic performance, promoted tar decomposition, and increased
the synthesis gas yield. At 750 °C and upon addition of oxygen at ER =0.04,clean synthesis gas containing about
29.00% of hydrogen could be generated from RDF via catalytic gasification reforming. The cold gas and carbon
conversion efficiency were 44.41% and 82.41% ,respectively, while the gas yield was 0.244 m’ - kg™' (RDF).

Key words refuse derived fuel;catalytic gasification-reforming;cold gas efficiency ;carbon conversion effi-

ciency ;synthesis gas
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Table 1 Key components of RDF %
JEf % KB &S TR BRI AL
48.13 10. 45 11.31 17.37 7. 44 5.3

% 2 RDF Hy$FiE5 4
Table 2 Characteristics analyse of RDF

Lok et TR
i H gl i H iglEl
KA/ % 5.8 H/% 6.7
RS/ % (T 3) 71.6 C/% (T 3) 49.4
[ 2 B/ %o (T ) 13.8 0/% (T4) 28.1
KR53/ % (T 4E) 13.7 N/% (T 4) 1.0
L/ (M) - kg ™) 20.3 Cl/(MJ - kg™") 0.7
TRALEE/ (M - kg™ ") 16.9 S/(MJ - kg™") 0.3
1.2 L
HEAL TR BAR BT A3 3 BT o
*x3 BUFAES
Table 3 Catalyst components %
AL NiO MgO CeO K,0 Ca0  ZnO
HEALF] A 1462 0.00 13.81 0.26  0.27 0.00
AL B 22.69 1.17 2.56 0.18 2.67 0.16
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Schematic of bench-scale gasification and reforming experimental system

Fig. 1
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Fig.2 Thermo gravimetric (TG ) curves

of RDF under N, atmosphere
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Table 4 Experimental results of

gasification-catalytic reforming

JeHEAE HEAEF A fELF B

e A ER  ER ER ER ER ER
0.04 0.02 0.04 0.02 0.04 0.02

/T 750 750 750 750 750 1750
H,/% 9.38 7.16 10.56 10.67 29.00 10.58
CO/% 30.66 37.84 35.64 41.94 18.70 34.65
€0,/% 31.42 25.09 25.06 17.54 27.32 25.12
CH,/% 18.03 17.39 19.41 19.84 15.66 13.63
C,H,/(1<n<5) 10.51 12.51 9.33 10.02 9.32 16.02
AP/ (MT » m™3) 22.43 24.67 22.63 24.28 22.59 27.02
SRR/ (md - kg') 0.197 0.182 0.209 0.198 0.244 0.238

T T VAL ARG I A S A X RDF A4 <Ak
A RZ IR, SEB e B ER = 0.04 F1°0. 02 A5 fF T 475
BT o 2R U R 2 R A R L A
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WEGA AT, IR b A —FR o S Rk B 1Y
RDF JH#E. MG A0 EoRF, AR Sl
CO, & B, CO & s, C H,, & WA B B R
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Table 5 Effect of ER on cold gas efficiency

and carbon conversion efficiency at 750 °C

oA AL A fEAE B

S A A ER  ER ER ER ER  ER

0.04 0.02 0.04 0.02 0.04 0.02

IE/C 750 750 750 750 750 750

BREEALH/% 8211 80.04 82.41 79.98 81.98 80.10

WARIERCR/% 3035 25.78 34.87 39.41 44.41 42.31
3 & it

W JF R 750 C 4 F T RDF S AL fiE b <
fb-2 RS2, 374 2 L RDF 78 2SR B F B9 TG il
DSC 341, RGE5r BT T 480 AUHE B it 28 K N i
PR TR L FE X A I R i, H R R R R
(A5, TE B T BT T & 1 NI A 700 % 7 01 £ ik
VERL, Tl Bs, 3R A5 a0 T 256

1) RDF [ #4fif £ %2 &k A 7E 250 ~ 750 C Z [,
750 °C J5 Ay ey ik #A A 2k R L 0 IR) KR A3 R 4 ) TR
B 27, ok R i T AT

2) S B A B, T DL R R R B R
AR WA S A A g €O, & BT,
INFF CH, (1 <n<5)&Fma R,

3) AW 2 ML Mg, Ce K, Ca il Zn N B 57 19
Ni BEAE AL 70T L4 B B AR LB R
W B ARECE . AR R, A B R
Wk B K W iR 29.00% , A B RIR R B
0.244 m’ - kg™ A SIREL RN 44.41% TRk K T
ik 82.41% . Mg F1 Zn By ) B84 1 ¥R 0 A 45 23R
AL R B
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