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Abstract — Experiments have been conducted to investigate synergistic effect and mechanism of the Alaskan subbituminous
coal and waste tire coliquefaction. According to test results without etralin 83400°C, 450°C and when tetralin is not
added, addition of waste tire to coal gave synergistic effect of 13%, 8%, 5% respectively. Coliquefaction of coal ané waste tir
gave synergistic effect of 22%, and 10% respectively compared to independent liquefactions of coal or waste e &t 450
analyse coliguefaction mechanisms, the liquefaction model for coal were developed with effects of tetralin and waste tire, and
the liquefaction model for waste tire were developed with effects of coal and waste tire. When the models were simulated to fit
coliguefaction results, those represented results and Arrhenius theory successfully. As reaction temperature increased from
370°C to 450°C, the amount of tetralin needed to liquefy unit mass of coal increased from 0.71 to 1.63. This indicated that
more tetralin was needed to lower the molecular weight of liquefied products at high temperatures as recognized by the GPC
analysis.
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Table 1. Proximate and elemental analysis of coal and tire

Coal(wt%) Tire(wt%)
F.C(as received) 36.91 23.40
H,O(as received) 12.10 0.41
V.M(as received) 43.07 72.19
ASH(as received) 7.92 4.00
C(daf) 59.50 81.10
H(daf) 4.89 8.17
N(daf) 0.79 2.38
O(daf) 34.69 6.92
S(daf) 0.13 1.43

daf: dry and ash-free basis
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Fig. 1. (a) TGA analysis of the coal sample. (b) TGA analysis of the t
sample.
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Fig. 5. Kinetic results of coliquefactions at 450C(coal : tire=1: 1, te-
tralin: 4 ml).
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Table 2. Frequency factors, activation energies of coliquefaction rate constants and amount of tetraBpfequired for the liquefaction of unit mass of

coal

Rate constant K K, k3

Frequency factorj 0.84846[°-g2 -min™Y 0.28869[ -g*-min™ 0.04164[ -g™*-min™Y
Activation energy(E) 17.43847[Kinol ™Y 22.50496[KJ mol™] 3.27654[KJ mol™]
Reaction temperature 370 410°C 430°C 450°C
B 0.70695 0.89569 1.01521 1.62770

o o3t FaFolR AsiEE wgrdoe] wAEon], detolole 4]

w3} sefolo} ARl o3k jstmdR wAEITE B meo] o3

0.8 |- o

06 -

02 |-

Experimental value (@C_)

0.0 ) L L 1
0.0 0.2 0.4 0.6 0.8

Calculated value (C/C_)

A= FTA3) /éfﬂ

2 5

tetraline] W3HeFo]

T

9
WYl A A8 A47 2 Arrhenius©] &
Hebsldnh, gk 2 wda Me gejdygy dsle] f9w
ALEIR e, 370°Co|A 450°CE WHE2&=

021 r =

<ol et 0.70014 1.6322 =715

(5) Ashiro] HREAGE WL

370°C, 410°C, 450°CollA zHzt

438-463, 330-347, 125-184 Wh$-2 =7} Adtel] weh Ze e o

Ellon At gejd el tid tetraling] WHEkzlo] Ak wiet
Z718lTt. & W2t Eolgd wel tetralirt] FAFAET) =
olA AslEe] HEAE7E E31E

Zn28

Fig. 6. Correlations between calculated and experimental conversions

of coliquefaction.
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