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Abstract — Synergistic effect and characteristics of coliquefaction with Alaskan subbituminous
coal and polypropylene (PP) were investigated in a tubing-bomb reactor. Coliquefaction results
showed considerable synergistic effect on conversions for various coal/PP compositions and tetralin
additions. Therefore, coliquefactions conversions at 430°C and 450°C with (coal 2 g+PP 2 g) and 4
ml tetralin appeared 20.0 and 11.6 per cent higher respectively compared to the conversion of (coal+
-etralin) and (PP+tetralin) liquefactions. According to gas chromatographic analyses, hydrogen was
not needed during PP liquefactions. On the other hand, 0.70~0.83 part of tetralin per part of coal
was converted into naphthalene by donoring hydrogen to free radicals during liquefaction. Also, ex-
iraction results by decalin proved that synergistic effect of coliquefaction were mainly due to PP
decomposition catalysed by coal.
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Table 1. Proximate analysis of coal sample.
&l wt%)

Coal Rank F.C H,O VM ASH
Alaska Subb.C 3691 12.10 43.07 7.92

*as received basis.

Table 2. Elementary analysis of coal sample.
(EH: wt%)

Coal C H N 0 S
Alaska  59.50 4.89 0.79 34.69 0.13

*dmmf basis.
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Fig. 1. Schematic diagram of the tubing-bomb reac-
tor in a fluidized sand bed.
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Fig. 2. Forward sequential solvent extraction pro-
cedure for product separation.
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Fig. 3. TGA analysis of the PP sample.
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Fig. 4. Coliquefaction results with the ratio of coal
mixture to tetralin as 1:0 (T=430°C, t=30 min., (coal+
PP) 4 g, tetralin 0 mb).

Fig. 5. Coliquefaction resnlts with the ratio of coal
mixture to tetralin as 2:1 (T=430°C, t=30 min., (coal+
PP) 4 g, tetralin 2 ml).

W 1
0 - 0
0 | 80
0 " 60
o o
07 T 20
. 0
%é;;/ : SR ‘{'éw’drx
QQ T e - J
£
QQ‘%

Fig. 6. Coliquefaction results with the ratio of coal
mixture to tetralin as 1:1 (T=430°C, t=30 min., (coal+
PP) 4 g, tetralin 4 ml).
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Fig. 7. Coliguefaction results with the ratio of coal
mixture to tetralin as 2:3 (T=430°C, t=30 min., (coal+
PP) 4 g, tetralin 6 mi).
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Fig. 8. Coliquefaction results with the ratio of coal
mixture to tetralin as 1:2 (T=430°C, t=30 min., (coal+
PP) 4 g, tetralin 8 ml).
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Fig. 9. Solvent effect on coliquefaction at 430°C, (t=30
min., (coal+PP) 4 g).
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Fig. 10. Solvent effect on coliquefaction at 450°C, (t=
30 min., (coal+PP) 4 g).
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Fig. 11. Tetralin conversion to naphthalene at 430°C.
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Table 3. Coliquefaction yields and tetralin conversion at 430°C (residence time: 30 min.).

Coal: PP

Tetralin (ml) 1:0 2:0 1:1 1:2 0:1
Coliquefaction yield (%) 30.36 51.66 64.28 75.94 90.15
Tetralin conversion (%) 0 0 0 0 0
Tetralin conversion weight (g) 0 0 0
Coliquefaction yield (%) 41.94 63.73 67.52 74.17 48.83
Tetralin conversion (%) 54.44 49.27 48.83 35.50 427
Tetralin conversion weight (g) 1.07 0.97 0.95 0.70 0.08
Coliquefaction yield (%) 68.22 68.64 70.08 63.01 38.48
Tetralin conversion (%) 46.72 36.94 31.72 25.69 3.15
Tetralin conversion weight (g) 1.83 1.45 1.25 1.01 0.12
Coliquefaction yield (%) 83.21 80.52 69.19 62.78 47.43
Tetralin conversion (%) 31.80 26.14 2033 15.93 0
Tetralin conversion weight (g) 1.87 1.54 1.20 0.94 0
Coliquefaction yield (%) 87.46 80.75 70.60 66.35 39.96
Tetralin conversion (%) 25.85 21.48 14.86 10.88 0
Tetralin conversion weight (g) 2.03 1.69 1.85 0.85 0
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Fig. 12. Coliquefaction results with the ratio of coal
mixture to tetralin as 1:1 (T=430°C, (coal 2 g+PP 2 g)
4 g, tetralin 4 ml).
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Fig. 13. Coliquefaction results with the ratio of coal
mixture to tetralin as 1:1 (T=450"C, (coal 2 g+PP 2 g)
4 g, tetralin 4 ml).
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