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Abstract: Methanation catalysts play a vital role in the production of synthetic natural gas (SNG) from coal.
Based on bench-scale optimum co-precipitation conditions of catalyst preparation, scale up preparation of
catalysts for syngas methanation with single batch of 1, 5 and 10 kg is studied. Factors affecting catalyst
preparation/performance and scale-up were investigated. The results show that Na" content and crystal structure
of the catalysts are the critical factors, and the catalysts prepared under scale-up conditions possess excellent
operation stability and heat resistance, with consistent performance as those from bench-scale samples. The 10
kg batch has good reaction activity under studied conditions. Therefore, the scale-up preparation is successful
for the methanation catalyst in this study, which is useful for future scale-up preparation of related catalysts.
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Table 1 Performance of catalysts prepared under different scale conditions for syngas methanation

Catalysts xco /! % Sco, ! % Hydrogenation products
250°C 300°C 400°C 500°C 600°C 250°C 300°C  400°C 500°C 600°C Scny / % (250~600°C)
cat-0.2 100 100 99.5 94.0 69.9 3.1 4.6 11.4 20.7 26.5 100
cat-1 100 100 99.4 93.5 69.2 33 5.0 12.0 21.0 26.5 100
cat-5 100 100 99.3 93.3 69.0 2.9 4.5 11.4 20.6 26.5 100
cat-10 100 100 99.4 93.8 69.8 3.2 4.7 11.6 20.7 26.5 100

Evaluation condition: me, = 1.0 g, V(H,)/V(CO) = 3.0, T =250~600C, P = 0.1 MPa, GHSV;,= 10000 1nL~h71~gcﬂ[l
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Fig.1 XRD patterns of catalysts prepared under Fig.2 Effects of Na' concentration in the filtrate

different scale-up on catalytic activity
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TR AR E M o JEVR P [Na TR FE IR e B A7) | Na™ Bk &, B2 iR, 7E P = 0.1 MPa,
GHSVi,= 10000 mL-h™"-g., ™' JFERFSLLEL V(H,)/V(CO)/V(CO,)/V(N,) = 75/15/5/5, T=190"C~350C HI%
LR, AEALTRIGE R 24 AU S A [Na TR P G A0 750 1) FR e A M L AT R R IS . Bl R DI
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Table 2 Effects of reduction temperature on methanation activity of the cat-10 catalyst

Reduction temperature xco/ % Sco,/ % Hydrogenation products
/C 250 300 400 500 600 250 300 400 500 600 Scny/ % (250~600°C)
350 999 998 984 909 705 75 92 154 221 25.5 100
450 999 997 979 895 687 77 102 161 225 25.8 100
550 999 996 977 889 681 81 101 162 225 25.6 100
650 999 997 980 89.6 684 74 96 156 222 256 100
750 998 996 977 889 681 87 103 162 220 253 100

Evaluation condition: me= 0.25 g, V(Hy)/ V(CO)=3.0,T = 250~600C, P=

0.1 MPa, GHSV;, = 40000 mL-h -gea, .

1004 & *
90 Xco Sco:
—k——f—H,/CO =32
B 801 —o———nyco=31
5 < 704 —A——A—H/CO=3.0
< “ -
< 5 oL —0—H/CO=29 L
Z S T-m——o—H/c0=238 T
g S : —
g > 20 —— Suydm.-cn‘u%g/
/o
200 300 400 500 600 700 800 "0 %0 a0 450 s sk oo
T/°C T/°C
5 cat-10 fiE4L ) H-TPR #5 & 56 Hy/CO LUKt cat-10 HEAL T e 4 S5 823 1 1 52 i
Fig.5 H,-TPR spectrum of Fig.6 Effects of the Hy/CO ratio on methanation reactivity
the cat-10 catalyst of the cat-10 catalyst
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Kl 6 JEA[A] Hy/CO LEXT cat-10 ML T H b fb R BE 1 REfRZ M . B H 7R, 7E P=0.1 MPa, GHSV;,=
40000 mL-h™"-g.,. ", T=300~600C ({2 T, BE#E Hy/CO Lhh 2.8 BE1E 5 3.2 I, CO Hfb REEAMR
FEAAS, A=Y CHy IR BNELRFE 100%, 11 CO, EFEIE NS B . Ktk Hy/CO Hhpy$e mfa 140
HIAKBES A SR, f8 CO, EFEME N . (BAEFTE S HyCO FLAMLIERI N, HXT a4+ CH,
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Fig.7 Effects of the space velocity on methanation reactivity
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