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Abstract — Characteristics and synergistic effects of the coliquefaction of Alaskan subbituminous coal, waste
tire, and polypropylene were investigated in a tubing-bomb reactor at 410°C. In the coliquefaction reactions with
the variations of coal, waste tire, and polypropylene compositions, coliquefaction conversions were increased as
the polypropylene contents were high if fetralin was not added. and conversions were decreased as the pelypro-
pylene contents were high if tetralin was added. When catlysts were used, synergistic effects were observed on
all reaction conditions, and the coliquefaction conversions were increased as polypropylene contents were high.
At the compositions of 1:1:3 (coal : waste tire : polypropylene), tetralin 4ml, and with a Co-naphthenate cat-
alyst the coliquefaction conversion was highest at 83%, which was considered the best reaction condition.
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Table 1. Proximate and elementary analysis of coal
and waste tire.

Coal (wt%) Tire (wi%)
EC. (as received) 36.91 23.40
H,0 (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. Schematic diagram of coliquefaction reactor
with the tubing-bomb reactor in a fluidized sand bath.
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Fig. 3. Coliquefaction conversions as a function of
PP compositions (reaction time : 30 min, tetralin : 0 ml,
coal+tire+PP=4 g).
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Fig. 4. Coliquefaction conversions as a function of
PP compositions (reaction time ; 30 min, tetralin : 4 m/,
coal+tire+PP=4 g).
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Fig. 5. Coliquefaction conversions as a function of
PP compositions (reaction time : 30 min, tetralin : 8 md,
coal+tire+PP=4 g).
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Fig. 7. Coliguefaction conversions by adding tetralin
as a function of PP compositions (reaction time : 30
min, coal+tire+PP=4 g, tire ratio 2).

Tetralin ©] A7pA] slelojois} Ze)Zggle] 5oz
TR 2710 tetralin 2L Al Sejza
Helle] o3t Al 7)glsle] P2 fgs e}
Weiet, w3t v E3E o] Afste] vge] Zejxay
g wENe A e 8t wlelele] ( Ea)a
2hd=1:1:0 2% 1:1: 1ple teralina o] A7)
32 Y3-E (2} 49%, 58% 8Tt 22} 20% R 2-4%
Asisivt. ejejgt A AR VSERE W A
gl geFe] g 79 tetraling] 1312 Mele) oRilr)
A= Aol tetraline)] 23 E2|TE o] 3 A
& die| FelA= o dEld.

uhE- E3HE o Metz) wlefe]e] v)ge] |29 24
ol Zelzagudlel Mrie|g Wl thale) tetralin 3
71e Ml W dzg wshFig. HE 4HEE, (etralin
o] H7E=lx] oksks o oF 58wl At AEg o}
el |} tetraline] 4m/ F 8 mP} ks wheig
E W Eo|Z=gae] v]go] wolasET7-9% A= o
2heo] Fhadigdet, w3 dhs-ERNE ) Aglakelke] &
ejZza e vis] $&5E F5sE 289 V)
st}

At o delo]oje] vl ES 1:323 {33 £3)
Zzgye 8]8-2 WA/ tetralin A7l WE
AlFE 7A%-(Fig. 8), tetralin H7Hke] 0 mpllA]l 4 mi, 8
miE E7kshy 4-13%2) FERHE LIS ey
ub Hghat setolo] v 11132 120 W)s] TEg3}
& FAaFe| polrle A& ok 4 el o= A=
AR S ERE U o) ol Szl FnjEe
Gallo] oko] HelA tetralinel] 2] el wsl o3}
AefEAde] 2hials ez S

Aeblt sefole] 3l Te|Zagae] s gle]
A 7 ez ub3-ESHE ol Femedle] gefel

GiLX| 3% Mo M3z 20004 9@

A

00
Coal : Tire : PP=1:3:X

8
.L__—-—_—‘———_ i

0l " e — :

—=— Tetralin O ml
0L —+— Tetralin 4 ml
—a~ Tetralin 8 ml

Conversion (%)
&

0 1 1 1 1
0 1 2 3

PP ratio {x)
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as a function of PP compositions (reaction time : 30
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Fig. 9. Coliquefaction conversions by adding Mo-na-
phthenate catalyst as a function of PP compositions
(reaction time : 30 min, tetralin: 0 m/, coal+tire+PP=
42).
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Fig. 10. Coliquefaction conversions by adding Mo-
naphthenate catalyst as a function of PP composit-
fons (reaction time : 30 min, tetralin : 4 ml, coal+tire+
PP=4 g).
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Fig. 11, Coliquefaction conversions by adding Mo-
naphthenate catalyst as a function of PP composit-
ions (reaction time : 30 min, tetralin: 8 m/, coal+tire+
PP=4 g).
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Fig. 12. Coliquefaction conversions by adding Co-na-
phthenate catalyst as a function of PP compositions
{reaction time : 30 min, tetralin: 0 m}, coal+tire+PP=
4g).
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Fig. 13. Coliquefaction conversions by adding Co-na-
phthenate catalyst as a function of PP compositions
(reaction time : 30 min, tetralin : 4 m/, coal+tire+PP=

4 g).
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Fig. 14. Coliquefaction conversions by adding Co-na-
phthenate catalyst as a function of PP compositions
(reaction time : 30 min, tetralin: 8 mf, coal+tire+PP=
43).
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Fig. 16. Coliquefaction conversions by adding Fe-na-
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coal+tire+PP=4 g).
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