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ABSTRACT. The extraction rates of plegticizer of LPG high pressure rubber are studied. Submerging solvents are
composed of propane, n-butane, n-pentane, n-hexane, n-heptane, propylene, 1,3-butadiene, 1-pentene, 1-hexene,
ethanethiol, t-butanethiol, dimethyl sulfide, methyl ethyl sulfide. The relationship between the extraction rate of plas-
ticizer and the descriptors of submerging solvent by usng multiple linear regression is as follows, PE(wt%) = 7.5193 -
0.58500Carbon# + 2.3294DB + 2364SH, (N = 13, F = 24.135, R? = 0.8894, R” = 0.8526, Variance = 7.588) Platicizer
iswell extracted by LPG composed of the high vapour pressure and polarity compounds. The mass of extracted plas-
ticizer becomes increasing in proportion to the contents of thiol sulfur compound and unsaturated hydrocarbon such as
propylene and 1,3-butadiene in LPG. While the heavier hydrocarbons are, the less the quartities of plasticizer extracted
from rubber are.
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Fig. 1. Plasticizer extraction system from LPG high pressure
rubber hose.
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Table 1. Composition of inner rubber in LPG high pressure hose

Plasticizer
Polymer (NBR) - - - Carbon black Ash
Di-octyl adiphate (DOA) Di-octyl phthaate (DOP)
45.51% 3.34% 6.69% 41.96 % 2.42%
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Fig. 2. Extracton rate of plasticizer in rubber as submerging
time goes by.
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Table 2. Domestic consumption of LPG (unit: 1,000 ton)
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House - commerce 2,378 2,378 2,122 2,345 2,359 2,456
City gas 950 635 337 363 257 138
Vehicle 1,581 1,685 1,820 2,318 3,074 3,558
Industry 496 654 520 631 617 459
Industria raw materids 356 683 963 895 953 787
Total 5,761 6,035 5,762 6,552 7,260 7,398
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Table 3. Extraction rate of plasticizer in inner rubber
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Sample Submerging condition DOA content DOP content Totql 90ntent of
Name (wt %) Wt%)  plasticizer (wt%)
C5(1-en) 1-pentene 99.9% 231 5.01 7.32
CA4(dien) Propane 94.6% +1,3-butadiene 5.4% 2.26 4.44 6.71
C3(en) Propane 67% + propylene33% 217 4.38 6.56
EM(C3) Propane 95% + butane 5%(ethanethiol 300 ppm) 227 4.20 6.48
T/D(C3) Propane 95% + butane 5%(t-butanethiol/dimethyl sulfide 300 ppm) 2.09 4.02 6.11
C6(1-en) 1-hexene 99.9% 1.88 3.98 5.86
C(C3) Propane 95% + butane 5%(CP630 410 ppm) 188 3.79 5.67
C3 Propane 95% + butane 5% 1.98 3.63 5.61
EM(n-C4)  n-butane(ethanethiol 21.8 ppm) 1.66 361 5.27
n-C4 n-butane 1.49 3.08 457
n-C5 n-pentane 143 2.86 4.28
n-Cé n-hexane 142 279 421
n-C7 n-heptane 129 2.45 3.74

The composition of CP630 ist-butanethiol (13%), dimethyl sulfide(3%), ethyl methyl sulfide(5%) and C5+C6(79%).

80

70

50

40 -

30

Total extraction rate of
plasticizer in rubber(wt %)

20

10}

600 L | | e

00

C3(1-en) CAldien) C3en) BMCY TDCY CB1-en) O

3 M n4 G B 7

Fig. 3. Extraction rate of plasticizer in ruber.
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Table 4. Physicd meaning for descriptors
Descriptors  Physical meaning
Carbor#  average carbon number of hydrocarbonin LPG
DB double bond ratein LPG
SH thiol concentrationin LPG

et
o] Aol st whAe] Akg Heol7h AR 7}
aA| 2 JErt Hgron], Bxsfksleae] 24
o TkaA F2 w3 SRS RHAR ARH
7 93 Bl RS 300~400 ppme- ol EA3 A
7 CP-630¢] 795 Al feh oz AX] A9
7} 8.9%~15.5% Wl FEHE ¢ 5 3. T

i

me



160 7]

Table 5. Statistical parameters in multiple linear regresson of
extrection rate in rubber

Statistical Vaues of statistical Partial B2
parameters parameters
Intercept 7.51929(+0.2466) -
Carbon # -0.58500(+0.05437) 0.3328
DB 2.3294(+0.1967) 0.5293
SH 2364(+896.2) 0.0273
F 24.135, -
R? 0.8894, -
Rag? 0.8526 -
N 13 -
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