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KEY WORD: OXIDATION / NATURAL RUBBER / PELLET / THREAD

CHOLTINEE TANGTREERAT : OXIDATION OF RUBBER PELLET AND THREAD

FROM NATURAL RUBBER LATEX. THESIS ADVISOR: PIENPAK TASAKORN,

Ph.D., THESIS COADVISOR : M.L.SIRIPASTR JAYANTA, 76 pp. ISBN 974-17-6119-8.

Oxidation of rubber pellet and thread from natural rubber latex has been studied. The
production techniques of pellet and thread from latex concentrate was first investigated. Coagulating
media used in the process were propylene glycol, ethyl alcohol, formic acid, sodium chloride and
calcium oxide. The resident time that latex was immersed in the medium were varied between 5-20
minutes. Latex was added with water glass (40% sodium silicate) at 10 and 50 phr, and sodium
dodecyl sulphate varied between 0-10 phr. The result indicated that a latex containing water glass 10
phr and sodium dodecyl sulphate 10 phr coagulated in ethyl alcohol for 15-20 minutes yielded
reasonably non-sticky solid. When the latex compounded with vulcanizing agents (sulphur 2.8 phr,
ZDEC 3.2 phr and ZnO 2.8 phr) was mixed and prepared in a similar manner, the non-sticky solid can
also be obtained.

The oxidation of pure rubber pellet (dry and sticky) prepared by coagulation in ethyl alcohol
with 4% formic acid but without addition of water glass and sodium dodecyl sulphate, in oxygen
atmosphere has been studied in a bomb calorimeter (Parr 1341) using oxygen pressure between 4-20
bar corresponding to ratios of oxygen to rubber of 1.64-9.88.  The result showed that higher ratio
yielded more combustion gas product and at a ratio of 1.64 the liquid yield was 28.7% and solid
22.0%. The liquid obtained from the oxidation at oxygen to rubber ratio of 2.67, when analyzed by a
simulated distillation gas chromatography, showed a gasoline fraction 7%, kerosene 11%, light gas oil
32%, gas oil 21%, and long residue 29%.

The oxidation of rubber pellet, prepared by addition of water glass and sodium dodecyl
sulphate, at oxygen to rubber ratio of 2.67 yielded a liquid product 17.1% and solid 22.8% which

showed higher yield when compared to products obtained from pure rubber pellet 14.4% and 16.7%
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Properties Test Results
Total Solid Content, % 61.78
Dry Rubber Content, % 60.09
Non Rubber Solids, % 1.69
Ammonia Content (on Total Weight), % 0.27
Ammonia Content (on Water Weight), % 0.71
pH Value 10.19
KOH Number 0.7443
Volatile Fatty Acid Number (V.F.A.) 0.0462

Mechanical Stability Time @ 55% TS. , sec. 960 on (17-05-2003)

Speccific Gravity at 25°C 0.946
Megnesium Content (on Solids), ppm. 33
Chemical Stability Test (CST), mi. 2.0
Coagulum Content, (80 mesh), ppm. 18

Viscosity (60% TS, Spindle no.1, 60 rpm.),

cps. 97.9

Remark : Free from pentachlorophenol.
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0 PV, — n,RT
YSinasdanlfnsal (v,) = 04 L
R = 0.08206 atm.L/gmole.K
QUNYHN (T) = 30 °C
= 303 K
AWAU P, = 1 bar
n, £ Ui ludanlgnsael
MW Air - 2897 ¢

n, = 0.016087 mole
S 0.466052 g
USuaeandiaulueiniall 21%
wilSunaeengnunneimaludanlgasal
0, = 0.097871 g
2.2 MUSHIUONFRIUNANNA LA

NG W= n,RT/(P,-P))
Ysinasdnlgnsel (v,) = 0.4 L
R = 0.08206 atm.L/gmole.K
UK (T) = 30 °C

= 303 K

AAU P, = 1 bar
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AYHA P (bar) n, g0, g rubber ‘Vli]‘hrﬁ NAADY
4 0.05 1.54 1.00 1.54 1.23
6 0.08 2.57 1.00 2.57 2.00
8 0.11 3.60 1.00 3.60 3.26
10 0.14 4.63 1.00 4.63 4.01
12 0.18 5.66 1.00 5.66 4.98
14 0.21 6.69 1.00 6.69 6.25
16 0.24 7.72 1.00 7.72 7.36
18 0.27 8.75 1.00 8.75 8.56
20 0.31 9.78 1.00 9.78 9.19
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g = 980 cm/s’
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1. WIAnNurnUUuYeingu
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o ] [ a2 a

v Y v
¥ mininaunulsues 50 daaans

MMUNINAY (m) = 49.6809 g
153a51nau (v) = 50.0000 cm’
m
10 p=
v
AMUHUUVYDIIINAY = 49.6809 / 50

= 0.993618 g/cm’

1 J oy o
Z.WWLi%JUN'qu[u'(’Jﬂﬁ'NGUENHTﬂau 1 viga

Y L H
o =}

v Y
FHUNHINAUNYEAINTAUTATIUIU 20 HEa

Y

e

v
[

MKIANINAY 20 Hoa = 0.9288 g
WINUNUINAY 1 Hoa (m) = 0.9288 /20
INtNIINGY 1 %ea (m) = 0.0464 g
10 m =2 od?
6
0.0464¢ = 22 ‘ 0.9936 g‘d3 cm’
6| e |
d = 0.089228 cm

d = 0.446855 cm
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Wuruguénaaveningu 1 vea = 0.446855 cm

3. nudurIugudnavesiuga
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6 ‘ em’ | s’ 72.1¢g
d, = 0.200844cm
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4. MANUNU ULV
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Wviiniena iy (m) - 46.1612 ¢
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1. 2A5M1AINNUYY (Moisture. M)
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14 P LLAS u%ﬂu'lﬁuﬂ‘ﬂhlﬂellﬂ\iﬂ'lﬂﬂmiﬁﬁ\‘lﬂﬂllﬂﬁ (B)
o ! dy (% dy
ATHIUATAITNBT U ANY
Moisture % .= [(A-B)/A]*100

2. AErSuaansseme (Volatile matter, VM)
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WA H 139 950 paraed 113 lianusounudenszidieandour az
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Volatile matter % = [(B-C)/B]*100

3. A (Ash content, A)

3.1.

o Y 9 o 9 dy ) @ (] ~Aq Y
M3 lvianussununenssoansaud tazaeean 1y lumswians

a

o { A < o
seiioTuduaoun 2 lua s Ngungil 750 oedusaisea (Hunal 6 92119

3.2.

3.3.
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mliguluniogannuiuy
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o :I o Ay Y 7 ' @
B uazuu'ﬂﬂumuﬂﬁ“lﬂmmmamwmamm (D)

o ' Y o dy
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Ash % [D/B]*100

4. M191UA9A7 (Fixed carbon, FC)

FC% 100-A-VM-M
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MANUHIN 3
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VOHAN1INAQD

tﬂ‘ Y =< \ X A : U d‘ k4
M990 3.1 uammm‘gamiﬂnmwmmaﬂumﬂaw3ﬁumumnwaunummﬂmmmw"lﬂ

Formular y (N/M) | dia (cm.)

Latex 0.0526 | 0.3744

Latex + NaSi(10) +SDS(0) | 0.0443 0.2943

Latex + NaSi(10) +SDS(5) | 0.0371 0.2687

Latex +NaSi(10) + SDS(10)| 0.0354 0.2637

Latex + NaSi(10) + SDS(15)| 0.0338 0.2637

A

1o
A v

- Latex 719 11819904
- Latex + NaSi(10) + SDS(0) Ao 1iensvunay Is@endama 10 phr nu TaRey Tandadanla 0
phr
- Latex + NaSi(10) + SDS(5) fio #e143unas IaiReudaimna 10 phr 1o Ia@en Tawmsadama 5 phr
- Latex + NaSi(10) + SDS(10) Ao 1en19¥unas Ias@eugama 10 phr 1y Iasden Tawmsadawla 10
phr
- Latex + NaSi(10) +SDS(15). A0 111en9¥unay ladeugamna 10 phr iy laden Tawmgadawla 15

phr
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d‘ Y Y a o d
M1319% 4.3 !!ﬁﬂﬂiﬂﬂﬁ%ﬂﬁﬂﬂﬂlﬂﬁwﬁﬂﬂmm

20NHIIU

AMUAU

- 4 6 8 10 12 14 16 18 20
29N%HIIU (bar)
a1 1% (min) | 1938 | 14.56 | 143 | 11.52 | 1048 | 1031 | 947 | 923 | 9.07
veltfier 49.22 | 68.96 | 92.17 | 98.90 | 99.45 | 99.88 | 99.88 | 100.00 | 100.00
%uoaUKrad | 28.74 | 1437 | 1.96 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
%UOITUY | 22.05 | 16.67 | 5.88 | 1.10 | 055 | 0.12 | 0.12 | 0.00 | 0.00

a = = Y Y a o day v =] a v
AN 3.4 !!ﬁﬂ\‘iﬂ1§!1liﬂ‘IJ!‘VIEI‘]Jﬁﬂﬂﬂ%ﬂﬁﬂﬂﬂl@ﬁﬂﬁﬂﬂﬂ!m7]ﬂﬂ%1ﬂﬂ1iﬁﬂ‘l&l1®f‘)ﬂ“ﬁ!ﬂ‘]f‘lr!"llf‘)ﬁﬂ1\‘i

w

b4 d’d LA U a
sma‘nuanymz"lmm l!ﬁ%i?ﬂjuﬂiﬁﬂ1ﬂ1ﬂ®f’)ﬂ“ﬁ!ﬂu

@ 4
AIUAU 6 U7

sticky rubber pellet non sticky rubber pellet
%N 68.96 60.18
%V 14.37 17.05
%D 16.67 22.77
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MAINN 3.5 !!ﬁﬂ\‘ii’]ﬁﬂﬂﬁgﬂf’)‘uwﬁﬂcﬂﬂ!m!!ﬂﬁ‘ﬂulﬂ‘inﬂﬂ15'3!ﬂ§131’19\1?11]53?1@‘”9]38!?\593 Micro

GC

Component 4 6 8 10 12 14 16 18 20
Methane 0.1 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Carbon dioxide| 99.5 99.2 99.9 99.7 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Ethane 0.0 0.1 0.0 0.0 0.00 0.00 0.0 0.0 0.0
Propane 0.0 0.1 0.0 0.3 0.00 0.00 0.0 0.0 0.0
n-Pentane 0.4 0.3 0.0 0.0 0.00 0.00 0.0 0.0 0.0
Total 100.0 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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