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There was a rapid increase in the amount of used tires and large quantity of used tire is
causing environmental, health, and disposal problems. The thermal degradation process is one

here were final temperature and heating rate. The oils of SBR, which is by-product of thermal
degradation process, were trapped in a series of cooling trap and identified off-line by
GC/MSD. The results showed that the oil yield increased with increasing final pyrolysis
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heating rate of 20 C/min. The oil yield did not change significantly with heating rates but the

influence of heating rates showed

increasing heating rate, with. a decrease
hydrocarbons such as naphthalene, indene
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concentrations. Styrene was identified as a major component of the oils, representing 19 wt.%

to 32 wt.%6 total oil with increasing heating rates at 700°C.

Key words @ Styrene-Butadiene Rubber(SBR), Thermal degradation process, Pyrolytic oil,
Polycyclic aromatic hydrocarbons

1.4 & Asts A4 FE7taT 22 R4S Yo
F AT ZEe] oA ElololE o] 83 dR3
AQgEA BEHEAA Fe nR@x #7E FHol FEE B3 Qe olfrt A7l gk &
Fol 1ol Z7be] wel BATA g ¢l PP 92BAL Axs Wz Yx 1 A
7h wobA L ot o] F dEleloly mEA #HY) A D& A&How slate] BajAlA 7t
= T 9Y FHOZE UMY g e EAE 717 £& A Aue d82 g ol &
A dEoR IAEER AL fo|g Holt)h o g b & Fa IRES o) &3 o8 HgFA
2|3k HElololE Fol7] 93 WHoE YT & A F IR EYI HGOEE Algo] 75
ARSI W, 27t Gol gledl AAge FH S WA FUT AR SO Y deelAs o
Agd FEAMT s wdeln] wigsle W H3 &3 JieEc] Bol AFdm gon
e g Aol $ detse @uHoz B AE Aol HEaay, 5wy 52 of
e dgelth EW a7t PEe 2nA % @ 2¥H s1%e] Bol a79I Q. oje



58 799 - 3%
e /&S B4A AW ofe} 718 ouA
s% SHME B WA b4l ol ¥
oko] T},

weld B et mREa HrlRy A 9
B3] TR A Elolold] FARE o) gHH 7

T oF AF] Y82 SBRS TA(thermal analyzer)
g olgslel @A S4e BRFa, A4ede
Ieys RAQCTY B2 A2 =+1132 1] M 23 o al = 23
GC-MSD €4 238 EUE 59 8=8 54

Il YL & W3] T

JoAl ALER Alas fra}ete] A
SBR 1500 series® AR&3t9=d o]
ene-S 235% &3tm YJon oxm glo] ¥e
A Fdd AHolth g SBRS H¥e A
| del 0T 44" BN dFY ol B
ted Gl 2k J&-g HjAISE & ARE-3SUh
Pato] o2 anE AdAFA ‘rrZ] 3}

A

o

oo ro e

oy

|92}
o+
o

\l].ﬂ

ol é
Ol

N\

>,
oo
4
N
N
rr
%
>

o] =85 212,3{, 7t $=& 5,10, 15, 20 C/mm

o7 WIAIIEA APE WHESIY. SBRE 4

EAI7]17] A8 284X E Fig. 1o HEFUT

2 dFolA BT E £ Y HIEZE AHES)

Fom, F97}t 2493 mig] FHE W7 Aol

254crn°] dol7t 65cmd A Y4 sus tubeE A
0

74170-‘;) knni—r’)l] CRR 2.
[ )

A4 WA

bOml/rm

)
Mo

olok
e
[

of AU E HAAA SAHSHLH, SEA Y=
PID Ao} 7](HY-P100, Hanyoung Electronic Co.,
LTD.)& AFESle] 25K WYl r1gslyct ¥

g7l 4§57 A8 VRS YYEBY 55
& A7) 95k St Hol LB olgete] wrg
79 exst $AetAl FAsHe W, A Lxe
673.15K= FAAZT. d2F-E 452 A9 27315K
2 FANA.

1. Cylinder 2. Forward Pressure Regulater
3. Metering Valve 4. Boat

5. Furnace 6. Temperature Controller

7. Cooling Trap 8. Vessel

9. Wet Gas Meter  10. GC-MSD

i. Schematic diagram of experimental apparatus
for pyrolysis of SBR.
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Fig. 3. Yield of pyrolytic products with heating
rates in SBR pyrolysis.
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Fig. 4. Yield of pyrolytic products with final
temperature in SBR pyrolysis.
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Table 1. The Molecular weight and polydipersity
(Pd) of pyrolytic oil with final temperature
at a heating rate of C/min.

300°C 400°C 500°C 600°C 700°C 800T 9S00C
2342 740 2057 2486 1644 2220 712

2874 1473 2280 2768 2372 2529 1307
Pd 123 19 111 111 144 114 134

2|

e
[:
= :

2l
]

Table 2. The Molecular weight and polydipersity
of pyrolytic oil with various heating
rate up to 700°C.

10 ‘C/min 20 C/min 40 C/min 80 C/min

™M, 1455 1644 1144 1771
M., 2047 2372 2258 2358
Pd 1.41 1.44 1.97 1.33
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Table 3. Composition of Pyrolytic oil analyzed by GC-MS Analysis.

Heating Ratel C/min]

Rank Compound
10 20 40 80
1 benzene 0.287 » 0.798
2 toluene 17.247 17815 7.139 12.711
3 2,5-dimethyl-1,3-hexadiene 0.463
4 4-ethenyl-cyclohexene 3.257 6.221 3.709 5768
5 ethyl-benzene 13.688 11.339 874 8.088
6 styrene 25.8% 29.374 28.444 31.772
7 2,4-dimethyl-2,3~heptadiene-5-yne 0.875
8 (1-methylethyl)-benzene 0.686
9 cy.,!ourony.—bemene 2.067
10 l—propenykbenzene 2.887 1.761 1.754 1.460
11 2-methyl ~3—methylene—1—hepten—5—yne 0.396
12 propyl-benzene 3.696 3481 2798 2162
13 l‘ethy1—4—methy1-benzene
14 (I-methylethenyl)-benzene 6.205 5270 5557 4.280
15 indene 0932 2.460
16 butyl-benzene 2.090 2.041 1.392
17 1-methyl-2-(2-propeny])-benzene 0.348
18 1,5-diethenyl-3-methyl-2-methylene—cyclohexane 0.334
19 1-ethenyl-2-methyl-benzene 1.441 0.643 3611 1.535
20 1,i"~(1-ethenyl-1,3-propanediyl)bis-benzene 1622 1.453
21 2.3—-dihydro-indene 1.203 0.794
22 1-methyl-2-phenyl-cyclopropane 0.750
23 1-propynyl-benzene 0.942 2.654
24 pentyl-benzene 2798
(2-methyl-1-propenyl)-benzene 0.510 0.956
26 2~ethenyl-1,3~dimethyl-benzene 0.829 0.944
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Fig. 5. Chromatogram of SBR pyrolysis products with 10°C/min up to 700C.
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Fig. 6. Chromatogram of SBR pyrolysis products with 20C/min up to 700C.
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Fig. 7. Chromatogram of SBR pyrolysis products with 40°C/min up to 7007C.
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Fig. 8. Chromatogram of SBR pyrolysis products with 80°C/min up to 700C.
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