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#H# 4372362423 : MAJOR CHEMICAL TECHNOLOGY
KEY WORD : THERMAL DEGRADATION / NATURAL RUBBER / OXIDATION / PEROXIDE

PAISAN WANTONGKUM : THERMAL DEGRADATION OF NATURAL RUBBER WITH
ADDED PEROXIDE. THESIS ADVISOR : PIENPUK TASAKORN, ph.D., 70 pp. ISBN
974-17-1540-4.

Thermal degradation of concentrated latex in supercritical carbondioxide with
30%hydrogenperoxide has been studied in a 250 ml batch reactor at a temperature 400 °C
and pressure 100-180 bar. The thermal degradation process was carried out with liquid
yield, gas yield, and solid yield respectively by the two-level factorial experimental design
method. The process variables were residence time at 400 “C(0-60 min), initial pressure of
carbondioxide(10-20 bar), and oxygen:rubber ratio(0-108.10 phr). The analysis of variance
show that oxygen:rubber ratio and residence time have a sinificant effect on thermal
degradation products. The initial pressure of carbondioxide has no effect on products. It
was also found that boiling range distribution by simulated distillation gas chromatography
effected on the composition of liquid yield. The products from conditions of oxygen:rubber
ratio of 5.40 phr, residence time 0 min, and initial pressure of carbondioxide 10 bar is
composed of 0.47% solid yield, 17.28% long residue, 14.67% gas oil, 12.31% light gas ail,
10.28% kerosene, 30.68% gasoline,and 14.31% gas yield. The increasing of residence time
was decreased yield of the solid, long residue, gas oil, light gas oil, kerosene, and gasoline
but gas yield was increased. The increasing. of oxygen:rubber ratio has no sinificant effect
on long residue but has major effect-on increasing of gas product. The light distillation at

250 °C of liquid yield-was characterized by gas chromatography-mass spectrometry.
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§9090.7% tenetusiiniiFandn“HA latex”(High ammonia latex) dautinenad lduanTaile
Wnteadseunnd 0.2%  FaNAUANTEMEN ZnO/TMTD  (zinc  oxide/tetramethylthiuram
disulfide) 0.02% 7ansALE3N 0.2% vizawsulnlussi(santobrite) 0.2% FeN3 “LA latex”

(Low ammonia latex)



A9 2.2 FRRINUANININATATRILINEN9TY 60% ANHIATFIU ISO

uazTiaRNLAE (High Quality) [5]
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_ ISO theneduaiinans
ATLANL ; = ; "
HA LA HA LA
Total solid content (%) min 61.5 61.5 61-61.5 61-61.5
Dry rubber content (%) min 60.0 60.0 60-60.2 60-60.2
Non-rubber coloid (%) min 2.0 2.0 1.3-15 1.3-15
ANHLTIUAY (% NH ) min 0.6 0.29 0.7-0.73 0.22-0.26
Mechaninal stability, sec, min 650 650 1000-1600 | 1000-1600
Coagulum content % 0.05 0.05 0.002-0.005 | 0.002-0.005
Copper (mg/kg of tsc.) max 8 8 0-3 0-3
Managese (mg/kg of tsv.) 8 8 0-3 0-3
max
Sludge content (%) max 0.1 0.1 0.01-0.05 0.01-0.05
Volatile fatty acid (VFA), max 0.20 0.20 0.01-0.02 0.01-0.02
KOH number, max 1.0 1.0 0.4-0.6 0.4-0.6
AnsnmaLlan L@, mn | dfaA, 119 119
nau Tl Tedwddu Nauwe Nauwe
NsnaaeyLisiAs

Managese (mg/kg of tsv.) - - 15-25 15-25
max
Phosphate (mg/kg of tsv.) - = 100 100
max
Specific gravity 4 = 0.94-0.95 0.94-0.95

HA high ammonia LA™ : low ammonia

TusnuAmunINaeatineanady volatile fatty acids(VFA) wlunssatidiAnyaes
ANINITeaINETN VA Tuthensdullanmsainueantudle vnlifina hydrolysis 2199

v ¥
neutral lipids 294914 glycolipids L& phospholipids Al uaNaNRluIEnd1enIaiL ana

o v

a a 1 ] 1 dl [~ o . v
Haaunddidnlddesaaraansldldananiduenunsinanssuaunisugdn(fermentation)  WAA

Q

Uanilaas organic acids vl pH 28tnaduaIas aziinaliayniasnsdusauian
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Critical Temperature Critical Pressure Critical Density
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2.4 NuIRENNEITY
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3 0 20 0] 87.72 11.74 0.54
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4.2.1 uaressiautlasneppiefesarna lduenanineiraamnan
gﬂﬁ 4.1 Normal Probability Plot estimate effect S GEGEGL RN
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5111 4.1 Normal Probability Plot 1a35asazua liansnansiniaavaniiduringdu

Source-of Variation |.-.Sum of Square |. Degrees.of Freedom Mean Square Fo
A 389.07 1 389.07 2489.70
C 3262.30 1 3262.30 20876.05
AC 9.70 1 9.70 62.08
Error 0.78 5 0.16
Total 3661.85 8
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4.2.2 uaressiautlasneppieforarna lduenansiueiuia

2171 4.2 Normal Probability Plot estimate effect 1p9fpeazNa A8
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511#1 4.2 Normal Probability Plot 7835881asua iiaasnaninaiuia

Source of Variation | Sum of Square | Degrees of Freedom Mean Square Fo
A 180.98 1 180.98 94717
C 2809.13 1 2809.13 14702.08
AC 33.91 1 33.91 177.46
Error 0.96 5 0.19
Total 3024.96 8
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4.2.3 uaressiautlasingppieforarna lduenansiuivauds

gﬂﬁ 4.3 Normal Probability Plot estimate effect S GEGEGL RN
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Source of Variation |- Sum'of Square Degrees of Freedom Mean Square Fo
A 39.38 1 39.38 798.68
C 16.91 1 16.91 342.87
AC 7.35 1 7.35 149.13
Error 0.25 5 0.05
Total 63.89 8
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TLaNATDINARADITTHAY

ANA

Organic phase ~ 70wt%
Gaseous phase ~29wt%

Solid phase ~ 1 wt%

ANNTLATBINARS U
dl o

- wWananlunimn

UNAREANTY ANUn

YAINANSUNHAND AR

- wanlunaingisenly

= 1Y ¥

Anasasauaslsuag

NARA DN

Organic phase ~ 61wt%

Gaseous phase ~36wt%

Solid phase ~ 3 wt%




45

a o

dl 1 = lel [ a o d‘ o ¥
F1919% 4.6 (51B) ﬂ’]ﬁ‘L‘]_G‘EI‘LILVIEI‘].IN@ﬂ’]ﬁ‘V]ﬁ@@\W@\N'WuQ ZFUNLNIUIAENEALNTNILAT

amidil Mastral et al. [13] | Dhawan etal. [14] | 4147 eaunn [18]
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(u9) N - NUNA | NUDILUN
inasaan s UDILUAD
1 0 10 30:0 88.39 11.23 0.39
2 60 10 30:0 71.88 25.31 2.82
3 0 20 30:0 87.72 11.74 0.54
4 60 20 30:0 71.93 24 .92 31.50
5 0 10 10: 20 45.85 52.90 1.25
6 400 60 10 10 : 20 33.36 59.06 7.59
7 0 20 10: 20 45.08 53.26 1.66
8 60 20 10 : 20 34.08 57.89 8.03
9 30 15 20:10 67.74 29.11 3.15
10 30 15 20+10 70.46 26.16 3.38
1M 30 15 20:10 68.12 28.62 3.26
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5 0 204 '8 85.22 14.31 0.47
6 15 25:5 76.06 | 22.07 1.87
7 30 25:5 74.26 23.27 2.47
8 60 25:5 66.96 29.86 3.18
9 0 15:15 78.08 20.90 1.02
10 i o 69.96 25.85 419
400 10
11 30 15:15 66.55 | 29.04 4.41
12 60 15:15 62.34 32.90 476
13 0 10120 4585 | 52.90 1.25
14 15 10 :'20 43.89 51.54 4.57
15 30 10 .20 37.46 55.63 6.91
16 60 10:20 33.36 59.06 7.59
17 0 3:12 0 65.88 34.12
18 15 3:12 0 73.95 26.05
19 30 3:12 0 7773 | 2227
20 60 3:12 0 79.78 20.22
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NN3ILAINIINEN9qALABANIINAY (Boiling Range Distribution) 611335
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Chromatography 284 dneddediiasyiiazilinnail aoy.den.  anniuidauay
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Date Collected : Bf13/02 @ 2:11:44-PM

g8im Dia Caloulated : 8/15/02 @ A0:21:18 AM

Sim Die Method £ c:\ud\lﬂﬂ?\pﬁtﬂﬂiiﬂ?
Last-stored on B/14/02 & B:42:14 AM by chaiwat

NANNTILAINZIFNDLN9A9% Simulated Distillation Gas Chromatography
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AnA1UIADANTLAU | 8119 = 0 phr
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N199LATLANN9A LT NALTRIAIUNA LN IUNARA DT UaILanAe GC/MS

tnaniureavas ludaunfuindunindungom

o o P S o Ao a A = o
@"Jﬂﬁmﬂ@u@ﬂq\‘i\?qﬂ @:1@N@Mﬂm€WWLﬂu@Quﬂ@uLUW N@ﬂ'ﬂmzﬁl@ AMADIAUNIAUIAR

MANUIN 3

a

a

61

R 250 a9AN AL A

wasantui lAwezivglalasansueu fqairses GC/MS B Fison Instruments Tned

GC 31 8000 model 8060 uaz MS 31 VG TRIO 2000 4N :

Electron-impact mode

o

ARANLL

LAZFIIN

RV EFUToR

injector

GC Interface

MS Source Temperature

70

eV,

DB-5 MS (J&W)

25m x 0.2 mmID x 0.33 Um

He
45

45270 °C 1WNTAUANLE791 10 °C/min

AN 270 °C 1aaan 10 w1d

22 cm/sec

splitless

°c Wluaan 5w

300 °C

1 min purge activation time

250
200
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T = 400 “I:.P:'il:l bar ,t = 0 min ,r = 30:0

T = 400 I:E.P =10 bar,t =15 min ,r = 30:0
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T:4IZIIZIHI2 P =20bar, t =0 min ,r =300
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Fom -1-IZIIZIHI2.P =A% bar,t =30 min ,r = 2010
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