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Fig. 1 Schematic illustration of the
methanation reactor.
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Table 1 The conversion to methane.

conversion to methane (wt%)

catalyst coal carbon volatile carbon

. basis basis
1 Ni-montmorillonite 30.0 95.0
2 Ni/HY-zeolite 26.7 87.4
3 Ni/TiO, 26.3 85.9
4 Ni/a-Al,O4 24.7 81.3
5 Ni/MgO 15.1 50.3
6 Ni/y-Al,03 6.2 20.3
7 Ni/SiO, 6.1 19.8
8 none catalyst 4.7 14.0

Table 2 The properties of catalysts employed.
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Fig. 2 Schematic illustration of reactor for
catalytic reforming of tar.
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Fig. 3 Application of Langmuir and BET ad-
sorption isotherms to the nitrogen adsorp-
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Fig. 4 Pore size distribution of Ti-PILC.
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Fig. 5 Powder X-ray diffraction patterns of
the ion-exchanged Y-zeolites.

Table 3 Catalytic reforming of volatile matter of Datong coal.

(wt%, daf coal basis)

liquid
catalyst k
atalys gas benzene toluene  xylene total coxe
none catalyst  9.22 0.05 0.04 - 0.09 -
Al-PILC 10.38 0.05 0.04 — 0.09 2.02
Ti-PILC 10.86 0.16 0.22 0.04 0.42 2.14
HY-zeolite 10.40 0.09 - 0.42 0.14 0.64 3.28

catalyst/coal ratio: 1.25, temp.: 773 K
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Table 4 Comparison of dy;.

catalyst digy (ﬁ)
HY-zeolite 14.524
NaY-zeolite 14.430
ZnY-zeolite 14.244
NiY-zeolite 14.198
InY-zeolite 13.886
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Fig. 6 Influence of the catalysts on BTX yields as a function of catalytic

reforming temperature.
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Fig. 8 FT-IR spectra of the parent coal.

Table 5 Comparison of H/C atomic ratio and

aromaticity.
coal H/C A(3040em-1)/A2920em 1)V
Taiheiyo 0.984 0.278
PSOC-830 0.977 0472

a) Absorbance ratio calculated from FT-IR data
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Microporous Materials as Catalysts for Catalytic
Reforming of Tarry Matter from Coal

Toshiaki MaTsuNaGa and Kiyoshi Fupa
Department of Materials Engineering and Applied Chemistry,
Mining College, Akita University

The effective utilization of coal should be important for the energy supply in future. From
this view point we have investigated conversion of volatile matter from coal into methane or
BTX by in situ catalytic reforming. As the catalysts, several kinds of microporous materials
were examined and compared with each other and with Y-zeolites. For conversion to methane,
Ni/montmorillonite for which Ni has been inserted by ion-exchange into interlayers of mont-
morillonite worked very well as catalyst so that more than 95% of carbon in tarry matter
converted into methane. For production of BTX by catalytic reforming of tarry matter,
pillared montmorillonite with TiO,(Ti-PILC) showed almost similar or a little less catalytic
activity compared with HY-zeolite, while coke formation decreased in case of Ti-PILC. Ion
exchanged NaY-zeolites with Ni, Zn, and In, were also investigated for BTX production and
the relation to the structure of tarry matter was diccussed.

Key words: Catalytic reforming, Tarry matter, Pillared clay, Intercalation, Zeolite, Coal.





