ChptpiMiaix], J153 4520000
Korean J. Sanitation. Vol 15, No. 4, ppd8~104(2000]

ZEA} ST €2 dEHTANA

EALe] Y4

o

Recovery of Available Resource from Waste Polymer
using Thermal Degradation Process

Hyung Jin Kim - Soo Kyung Jung - In Kwon Hong*
Dept. of Environmental & Civil Engineering, Kimpo College, Kimpo 415-870, Korea
Dept. of Chemical Engineering, Dankook University, Seoul 140-714, Korea™

Abstract

Commercial rubber{IR, NR, BR), SBR, and tire were degraded by thermal degradation
process. The oil vield of rubbers and tire ranges about 37~86%, it was increased with
increase of operating temperature in pyrolysis. And the yield of pyrolytic oil was increased
with increase of heating rate, The maximum oil vields of IR, NR, BR, SBR, and tire were 80,
73, 83, 86, and 55% each at 700C with a heating rate of 20°C/min, respectively. The pyrolytic
oll components were consisted of about 50 aromatic compounds. The calorific value of
pyrolytic oil of commercial rubber, SBR, and tire was measured by calorimeter, it was 39~40
kl/g. The BET swface area of pyroblack was 47~63m%g. The optimum condition of
pyrolysis was operating temperature of 700°C with heating rate of 207C. Therefore, the
pyrolytic oil and pyroblack are possible to alternative fuel and carbon black.
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Fig. 1. The schematic diagram of pvrolvsis apparatus.
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Fig. 2. Yield of pyrolytic cil with operating tem-

perature in commercial rubber, SBR, and
tire pyrolysis (Heating Rate=207/min).
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Fig. 3. Yield of pyrolytic oil with heating rate in
comymercial rubber, SBR, and tire pyrolysis
{Operating Temperature = 700C).
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Table 1. Composition of pyrolytic oil from

Table 2. Elemental composition of pyroblack with

SBR{a) and tire(b) at 700C operating temperature{a) and heating
(@ rates(b)
. . (a)
Heating Rate[ T/imin]
Compound — Operati
10 20 40 % . t“gm C(%) | H(%) | N(%) | S(%) |Ash(%)
Toluene 172 178 71 127 empetature
Ethylbenzene 137 113 88 81 500 76617 0353 0031 2073 20926
Benzene & benzene derivatives 170 179 173 163 600 - |78733| 0320 0064) 2014) 18369
Polycyclic compound 224 162 338 25 700 78936) 0343 0.058| 1959( 18704
Others 38 74 46 96 800 81907 0262] 0.052] 2239| 15520
Total 100 100 100 100
(b
® Heatina Rate | coog) | oa) | NG6) | $(96) ashiod)
Heating Ratel C/min] i
Compound 0 20 4 & 10 79500 0350 000! 2084| 18081
Styrene 36 46 10 94 20 789361 0.343| 0.068| 1.9:9| 18704
Ethyibenzene 10 26 - 14 40 79700 0332 0043 2101 17.769
Aniene 156 86 100 117 80 77941] 0397 0040 2061 19561
Benzene & benzene derivatives 76 88 56 91
Polycyelic compound 588 677 717 655 HE 4 ANEL 14~18TY o5 258 zto
Others 124 77 117 29 o 7 olgE A4 AMNES FAle]l We =8 &
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Fig. 4. SEM morphology of pyroblack with operating tempetature. (Heating Rate = 20°C/min)
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Fig. 5. Surface area of pyroblack with operating
temperature.

28 AFES pyroblacks o] &8 o 2 M carbon
blacktt & @022 Algo] 7458 2o F A}

v. 8 8
YPs $HL olfsle] NR IR, BR, SBR¥} B

ololg wsislel AY 4B +82 v
o d¥e exst Fobgel wek 44 A4

KOREAN J. SANITATION Vol. 15, Ne 4, 2000



