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Constant-viscosity deproteinized rubber (CV-DPNR) is produced by
removal of protein from latex and viscosity stabilized by the addition of
0.15 p.h.r. hydroxylamine hydrochloride. CV-DPNR has more consistent Mooney
viscosity and less water absorption resulting in improvement in dynamic
properties. This makes CV-DPNR suitable for engineering and medical appli-
cations.

The purpose of this study ; lop the purification method of
natural rubber by removal o ' roduce CV-DPNR from field latex
of 4 clones, RRIM 600, PB 28 3 1. It was found that, by
using papain at 0.3 p.h.r — %tank, at 50°C and at
turbulence intensity faet ) £50- theéw n of nitrogen content was
maximum, being 82-90 % deg ' lones, within 50 minutes under
steam coagulation. Apé C ontent, papain treatment also
improved raw rubber propérti 'C it, dirt content, volatile
matter, Mooney viscos color index. It did not
impose any effect the ;

Comparative stu ics between CV-rubber and
CV-DPNR showed that de 7 \ creasing scorch time and
decreasing cure rate. ; aé' e physical properties of
CV-DPNR were compared with i 0. roteinized rubber. The
results showed that vulcanized CV> ad .an increase in tensile strength,
tear strength, elongation at ﬁ%ﬁgkk, 1 s hardness and 300 % modulus were
lower than its control. P T T =t

ﬂuEJ’JVIEJ‘Vl‘EWEJ’]ﬂ’ﬁ
aw’]a\mmwnwmaﬂ

< - A
My tallinaiia Mwiiovenan AL @’

-t A J —
sy, L Alnala areilefesinndfilinu_/Se v

. 3 i 5 — S
Umsfinw.. 2338 mwfledonrnsdimfinunit. =% L



- Dy o 2. % & a .»u’t\ o A = e
PWHAAUDUDUNAQHS I N WU BRI U VEIMINE AN )

Aana : m:Naﬂmthsﬁwmm"é'wmmim (LARGE SCALE PRODUCTION
1,
OF DEPROTEINIZED RUBBER) 9. mhmn . a3, 1fwINIIA  Waal.  e.Mmlin¥iiau

: J o
19 1ilsdumfiia1a2 1uvilan il (CV-DPNR) Aeunsitlaadalsaueen uazvirWilaau
J B : o
vilanaf1au1AYa13 hydroxylamine hydrochloride mdﬂ:ﬁumﬁﬂdmﬂwﬂamﬁﬁ’ezgm
J‘luau m‘lmuunmwauﬂamamm 9t 2iun1 3981 1015911 99 U IAINT TUUASNIINTS
3 )
wymel

mnﬂwaqmmnmem‘f ‘ V i mnganlunisanalys Aueenainu1 awn s
uaznanmalﬂ:mmnﬁmmwwﬂ f® RRIM 600, PB 28/59, PB 5/51
uaziur 6T 1 Fenwi1 IEnshesmasay A 1¥antafla 0.3 poh.r. lufenauae so
anl i’lqamqﬁ 50° % nauiia L '50-55 uazl¥ler lun13i e

A ezawnnanlulas tausrltuadlals se19  Tawldi2a1 s0 wid
-’ o i Y ; )
uenanilun siinaTalsdunadeil auag Lailinaniznusents

mqlﬂmumnﬂmmmﬂﬂam a..lﬂa:wum:ﬂnmm w134

- 4
uazluaaan 300 % anastdetyie sauiiia1a2 umilana i

ﬁuEJ’WIEJWiWEJ']ﬂ‘ﬁ
amaﬁﬂmumwmaﬂ

& &
MAIN .. “‘%{‘.;".",“iﬁ NUNOBONAR .........o Y R
4 4 v " —
awﬁm ...... fﬁm"ﬂm....... ...... MmNy IIMSnM . LT

4 § @
UmsAnmn ..2536 auNoB 010 13INSINHII N B




iii

ACKNOWLEDGEMENT

I wish to express my deepest gratitude and appreciation to Dr.
Pienpak Tasakorn, my advisor and Assoc. Prof. Dr. Jariya Boonjawat,

my co-advisor for their encouragements, suggestions, discussions,

ughout this research. I would like

‘ )c. Prof. Kunchana Bunyakait,
_.“

d‘miw. Prof. Shooshat Barame,

I would ' ths ’ ional Science and Technology

supports and helpful guidanc

to acknowledge my thes

and the members of y

for their suggestio

Development Agenc : lnancia pports through project;

"Development of T ‘ural Rubber for Industrial

and Engineering Investigator : Jariya

Boonjawat). Special all staff members of Banpan

= "‘_‘Ll‘.'r”‘f‘ y
i ;:“"‘ £ -

Research Laboratory Co., IL&d. ps and providing equipments

4 thanks are due to Bangkok
Rubber Co., Ltd. gd '." Cﬂ, Ltd. for their supply

of the rubber and‘rebber materials’. sijdal thanks are due to Miss

e sy UL T A EL LELS e e

of Baﬁkw,ﬁoaoﬁv' g? & W osrvxl pjré( ing. Special
thanks @are due to fjepalgg:ﬁ of jiochemlﬁy or providing the
facilities in laboratory, some chemicals and equipments.

Finally, I wish to express my deepest thanks to my family, all
teachers and friends in the Department of Chemical Technology and

Biochemistry who always give me encouragement, warmest love,

understanding, knowledge and friendship.



iv

CONTENTS
PAGE
ABBIRACT (XN DUHOLIBBY wnnsoisvss i dhsassvihe s danion dasts smasnenssnnss &
REOTRAEE BN BWRL) . .osivuscnnnvinivnintoisss ian R AT cegaaasing WAk
ACKNOWLEDGEMENT ...... onae i Wl R b e i oo M i % S B e 3 iii
LIST OF TABEES <.....icnviies i 6 B s, B o F a0, > 4 5 3.8 ¥ 25 50w vi
LIST OF FIGURES .......0cc....indRS ................ S i ¢ 5 vii
ABBREVIATION ........... ; s i e B 5 ix
CHAPTER I — . .{ q ........ o1
RN i
CHAPTER II  Literatu ar 5, retical considerations .... 6
AN 6
........... FEPRPTE (i CH 1
........... s ine: 18
" theoreticat-CoNSIAerations ii.......... e an s 21
CHAPTER III METERIES ND Houm.. ...... A URIIPE
34 Mol s B i s sasiit iy vves o D

ﬂuﬂqmﬂmﬁWUWﬂi ......... -
awﬁmﬁj mn'rmmaﬂ """ i

q 3.4 CV-DPNK'production ..........7........ ... T
3.5 Testing of the properties of DPNR ............. 36
CHAPTER. IV BEBIR o vn e i iVt ihens e A e S e .. 38
4.1 The stabilizing effect of Triton X-100 ....... . 38
4.2 Effect of temperature on deproteinization ..... 39

4.3 Effect of agitation speed on deproteinization . 41



PAGE
4.4 Effect of papain concentration on
deDPOLCHARAZATTON i 0rca e avnisiase v ionethlun dhstias. s3aetioe o 570 s 44
4.5 Effect of deproteinization on the molecular
Welght AEsErIDREEGN . o4 vee s vrinsbssiBn dounsveo 44

4.6 Properties of CV=DPNR 7 .6 vvivnsiietamrsihnss ot 48

CHAPTER V DISCUSSION e o 0. !".“ 2 90 e 0000 L R I I I * e e e 61
Sl na: n fon' dé BRI NFZAEION . ccon o asinss SOX
5.2 « deproteinizationon MWD ......... R

5.3 The pFOpetryes ok CV-DPNRu.. ... .. oA agasis €
5.4 B onyof CV-DPNR ....... 69
CHAPTER VI  CONCLUSEONS ;:”,,;‘ A R e
REFERENCES ........... e . =S 7

APPENDIX ..... i LR S e\ T PRI Y 5 /79

I

AULINENINYINg
PIAINTUNNINGAY



LIST OF TABLES

TABLE PAGE
1.1 The major rubber producers in the world, 1981-1992 ....... 3
2.1 Composition of lateX .. iveeceerissnsese iR s s v e me e 1

2.2 Average molecular weight, molecular weight distribution

of some clonal / o e T Tl 0 e mi e i 9
2.3 Development i ! aitrogen rubber ........ 19
2.4 specificat. B ()] ‘7,!'1‘." .‘oooo.oo'c.o..-oconooo 20
4.1 The stabilizi - of U‘T‘\'\ 00 concentration

R‘. \_\’ \
N

on deproteir ”'“ e e, T S Uy
4.2 Weight averdge/ molecular \ ‘\\‘ d molecular weight

distribution of CV-DPNR, its ont ¢ and commercial rubber

o \
grades .....j ifsf ook SRR N e R,
e

5.1 Production cost of €V-DPNR Cuu........... Caniarwmesenisse 70
A.2.1 The compound formulation chosed forladsessing the cure

behavio i o R B o SRR 95

]
|
IS

AutIngnineins
RINNTUUNININY



FIGURE

1.3

2.1

2.2

2.3

2.4

2.5

3

3'2

4.1

4.2

4.3

4.4

4.5

4.8

4.9

4.10

4.11

4.12

LIST OF FIGURES

Production and exports of rubber in Thailand, 1981-1992 ..

The chemical structure of Hevea rubber ............... .

Types of molecula istribution curve of natural

T ‘ W .....
Arrhenius"-_’. -“ ..........
Rubber part'/ ........
Effect of . / L \\N*M\M\“% Wi W R e A PN

A reactor

Scheme of --wf i ......... AR it w a b
. B 'zz";:::

Effect of t u}? BRI i ieeheiwe e
Jﬂf.‘.

Effect of timé on‘deéprotei ion using a reactor of 11

A ‘#- oo
cm diameter at 57 ¥pi impel peed ..... P IR R e
— : . . .
‘:;i‘ deproteinization

er 0@0.'......0'.0 .......

Effect of plln concentration on deproteinization .......

UANEWANETRT
VDN L H L i) (L1

omper son of raw uber COROE . o svreiae e iie s AT

Effect “{r_ .

using a rgctor O

Comparison of the physical properties of raw rubber ......
Mooney viscosity before and after storage ..... .. el
Comperison of cure characteristics ....... e e e e e
Comperison of compound rubber color ..... T AT T R

Comperison of vulcanized properties ........ Vi s e T

vii

PAGE

3

8

40

43

46

49

50



FIGURE

4.13

5.1

5.2

AA.L

A.1.2

A.1.3

.20

A.2.1

A.2.2

N.2.3

A.2.4

A.4.1

viii

PAGE
Comperison of vulcanized rubber color ................. iea B9
Effect of temperature on nitrogen reduction ............ o B
Effect of intensity factor on deproteinization ..... ity e B3
Repeat the experiment on the effect of agitation speed
at S0P 25 e B S50 s v e e 0 Sl s ae b s e a e oo R s 1008
Repeat the experi|~. , the effect of agitation speed
at 60 rpm .. B R R N i P 83
Repeat the ”‘;‘ ment | of papain concentration
at 0.25M N e v v o B4
Repeat t | ‘\\ t of papain concentration
At 0.3 DUFTH . FF. s - AR N - - .- 3 S Wi ety 94
The molec ve of polystyrene
standard .. . . Sunee e .. AR R ... .. .o & B 93
Rheometer cufingéurve i . "% ......... = GiR o u W ey 97
shape of dumb S s i £ 99
Shape 9 i feest ... cus s siv s BN
In k vs.!DT o o o SRR o . . heeees £ s sienss 100

AULINENINYINT

PIAATUAMINAE



ix

ABBREVIATION

A Weight of crucible plus ash
B Weight of empty crucible

¢ Weight of test sample }

CV-NR Constant viscosi

CV-DPNR Constant viscosity-deproteini @atural rubber

DRC Dry rubber c

k Rate constant

ko frequency facto

L Impeller ';"—,\:‘
M Molarity of .Be 250; HJ
Mn Number average!molecular wei v
Mw Weighﬂvuzl IQI]].H niw EI’] ﬂ ‘ﬁ
U
“ SRR IneNay
N ﬁ}ﬁj apeﬁﬁt?j : - &
P Power input as in page 26
P, Initial plasticity value of the unaged test
Py Plasticity value after storage hardening test
AP The accelerated storage hardening

P Probability that the substrate must contract with the active site



p.h.r.
PRI
Re

S

THF

oa

P

(X

@ YW E ‘5

Part per hundred of dry rubber
Plasticity Retention Index

Impeller Reynolds number, Re = PNL2 / p
Substrate

Tetrahydrofuran

Volume of a drop; liquid contents in a vessel, m3

Volume of Hy804 for ti g of the content, cm3

Constant normali upit time amd unit volume
Angstrom
Degree Celci

Degree Kelvi

Average energy

Micrometre

The v1sco
if

The density'ﬁ, the

Turbulence 1nih.s;ty factor g
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