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ABSTRACT : Side wall samples from a used automotive tire were subjected to subcritical and
supercritical decomposition and extraction with three solvents, water, 28% ammonia solution
and ammonia. For 6mm cube samples the rate of supercritical extraction with water followed a
first-order kinetics with an activation energy of 140 kJ/mol. Solvent power of 28% ammonia so-
lution at supercritical condition was found to be higher than supercritical water at initial extrac-
tion as pressure decreased. These phenomena were considered to be an effect of ammonia in-

volved in water.

Keywords : used automotive tire, subcritical fluid, supercritical fluid, decomposition, extraction.

I. M & AZ P, 24 3 ARA TJ?V]“ T 348 F

BT et g AEE 2RAQ HHAE

HZo YAz A071F AeArt AFT & o] st AHL gl ¥4 °]E} Tl
A 3etoldE Bl 57 dAdA eoloE
Yo) F A2} (e-mail © pwpark@hyowon.pusan.ac.kr) Az Dojstn glom 137] FA oA efoloE 4

239 Elastomer Vol. 34, No. 3, 1999



240 CRERSE T

#ojsz ek 2T 3 ey $89 94
3 FA} S detolol s AR 199730 of
17005k He] 2 Ag4aFE oF 1,0008024 AE4
Fol o 60% HEolh

feldzt setolo] g4 uy sled FA) gol
201 Qe AL FHY AATEE, 274, uE
9 7Fgolddlolch. 23y o]2id oA 7Izte]
gdn} @7 §2 A AHA Be} ZEA 1 A7]A
ol A4 o Aupato] HAE) gt

o, 47, dE& uRG 439 A= 2730
U AREZ A E4dte] LR DE F, olF
Tk £3ee) Bz Q48R A, A4 g
A AU E o]gsta glen FHelololg ofa
ZE FAb| AHEe EEA 2 Aejy, selo
o}F 600-700C ZAHNN d¥ANAIA LT o
4¢ 311‘3]*— Qe So] Jkr HT Aesly
T oke draHe AAA%de FAEY sgge 2
AR o] ‘il'—"ﬂi BT 7l o2 AAH #
A £A49 dato] Hz gk’

AF7FEAeA 2338 29458 ¥ &
9 Aut & et d3eAY e sy, Hr|E
39 £71EAY £, gelojoie] 2R} 5o 3
T 50 AL T2 9o tg A} AgEHz
Atk 204 FAS QAL dA9} 71H9 F73el 9l
of Sold AAE Aty & & o). LE9 43
HE dA Y A3 FARLL, dEAP) AL
7149 A s 2Eja o]y gAdsE 9-5
9 459 Z2AE 44 432 4 9lth. ThomasE

T ZYAEE o143ty AEY Ashilbee] O &
£ 5 °=HL8}%’1 o oot 2%, ¢HZANA I
T, AL 4 B 55 dd uhsalee) uheEwat
TE AAs Pﬁt} Funazukuri§’ & z81A14ke}¢] o
g 4uiE AR5k Hebo]ol9] undertread F-ol| A
7REEd3 e ds Eejstgion] Heks Fo) 294
Aol $& FE25¢ /Mt AL Budgd.
Z9A fA dg 7 FAGE gL 0.9<T[T

detrgw A 34 W A 335, 1999

RN - B U

/TJ<1.2¢ 1.0<P[P/P]<3.09 JAH o]
t} o] Gy £ Y njd Wi Yo
slo} 2 WigtE Yozt

2 A7 AE ofgiAe 294 FAZA +i%uﬂ

£ AA8e Felolo] FEA 7t Lol5E 24
soict. AR A5 ] £& 4 AL,
Aol A 259 EaFol e mdelet 28%
2o} 49¢ YrHsh} & 999 o x4 ¢
H270A A7kl B FALAZA sielo]o] 4
9} % v[AE 49 GFE w2

omnL 4 #

=
1. A % Aot

A2 A slelolol HALY sefo]o] 13 &
B 352 wjds FE(side wall)g £
3714 6mm AR AehA ARG AR =

& AALT 29.37%, ¥AHLF(SBR) 35.89%,
carbon black 29.4%, zinc oxide 1.9%, sulfur 1.1%,
71ek 0.7% 2 FA=o] ek & Aol A A=
o) Y2zl Table 13 2},

2 F2o MG EoEA 2 QANEGA A

EA40] g1 &3A L& FRTE AHESlL,
Aol 23 Bafvo] $& dPPRible ¢E
99.8% 4 94 Asprl2E o A o] A3
gon oreujopgole 28% UFA|%H Showa Che-
mical Inc.]$& AH&-3k%ch 249 34 E A% Al A

Table 1. Proximate and Ultimate Analysis of Tire
Sidewall Rubber

Ultimate analysis(wt% ) Proximate analysis(wt% )
C 84.94 Volatiles 65.26
H 7.37 Fixed carbon 31.24
N 0.37 Ash 2.76
S 1.26 Moisture 0.74
0 33
Ash 2.76
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g. 1. Weight decrease of 6mm cube tire sample
in supercritical extraction with water for
temperature variation at 22.1MPa.
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Fig. 3. Arrhenius plot of rate constant on super-
critical extraction with water.
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Fig. 2. Weight decrease of 6mm cube tire sample Fig. 4. Weight decrease of 6mm cube tire sample in
in supercritical extraction with water for supercritical extraction with water ammonia
pressure variation at 380°C. for temperature variation at 11.3MPa.
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Fig. 5. Weight decrease of 6mm cube tire sample
in supercritical extraction with ammonia
for temperature variation at 150¢C.
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Fig. 6. Weight decrease of 6mm cube tire sample
in supercritical extraction with 28% ammo-

nia solution for temperature variation at
23MPa.
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Fig. 7. Weight decrease of 6mm cube tire sample
in supercritical extraction with 28% ammo-
nia solution for pressure variation at 425C.
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Fig. 8. Weight decrease of 6mm cube tire sample
in supercritical extraction with water, 28%
ammonia solution and ammonia at the
same reduced condition(T,=1.07, P,=1.3).
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Fig. 9. Weight decrease of 6mm cube tire sample

in supercritical extraction with water, 28%
ammonia solution and ammonia at the
same reduced condition(T,=1.07, P,=1).
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