CHAPTER III

MATERIALS AND EXPERIMENTAL METHODS

3.1 Materials

3.1.1 Fresh field latek

Fresh latex fro |
PB 5/51 and GT 1 were ok 1€ g_\‘ﬁ‘ﬂﬂe-er plantation in Rayong
province. After re the latex through muslin
cloth, 15 ml of 25 ¢ of 10 % Triton X-100
solution were adde atex respectively as
preservative and ant ‘\;. d rubber lattices were

kept in ice-box during . 7
B /AT AT

3.1.2 Protease enzyn PE=to% pa
SN : :
Papain (. qege 3375, sp ag-crude extract ) was

o

purchased from Sig ﬁ‘(}____“__.% ‘\‘
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sulfate ﬂentahydrate (CuSO4.5H20) and phosphorus pentaoxide were from
M&B.
Selenium powder, sulfuric acid AR (Sp gr 1.84) were from Merck.
Ammonia solution C.G. 25 %, RG was from Riedel-de Haen.
Triton X-100 (Analyzed reagent) were from Packard Instrument

Company Inc.
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All Chemical ingredients in compound rubber formulation (Hisil
2335, ZnO active, 22 CP 46, wax, stearic acid, diethylene glycol,
Shellflex, sulfur, MBTS, MBT and TMTM) were kindly provided by Banpan

Research Laboratory Co. Ltd.

3.2 Apparatus

Autoclave model HA- Manufacturing Co., Japan.
Microwave oven m "‘urbo international Co.,Ltd.,
Japan.
Oven mode
pH Analyz v_ 4A and pH/ORP sensor model 399, Resemount
Analytical Inc, U —

Reactor se o) 1 , Ban’ amics Co.,Ltd., Thailand.

Other appar :_ i 4.2 rav rubber testing were

Durometes f‘ . Germany), Hydraulic

press model TEEIB (Dahtyan hydraulic maémne industrial Co.,Ltd.,

Taiwan), Insﬁuﬁﬁ wwfwlﬂ ATnli) Micrometer model

SM-114 (Tecl Co., Japan), Mooney viscometer model SMV 201 (Shimadzu,
¢ o v/

e WARNTID TSV TTRRS) Qe ve-

roll mifl model LRM 200 (Lab. Tech. Engineering Co., Ltd.) were kindly

provided by Banpan Research Laboratory Co., Ltd..

3.2.1 Reactor set
The reactor used in this research consists of vessel, impeller,

vater bath and pH analyzer (Figure 3.1).
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The stainless steel cylindrical vessel is 41 cm inside diameter
with two stainless steel baffles of 3 cm wide. The liquid in vessel
is agitated by an impeller which is connected with a motor. The
rotating speed of the motor can be adjusted from 30 to 200 rpm. The

impeller is a two-flat blade paddle and made of stainless steel. The

lower blade is 28 cm in lenght, 3 cm width and located close to the
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Figure

3L

A reactor set for deproteinization of rubber latex

a. Reactor set, b. Vessel

32



33

3.3 Experimental methods

3.3.1 Determination of dry rubber content (DRC)

Five cm3 of latex specimen was pipetted into a petridish and
coagulated with 5 % acetic acid in ethanol. After complete
coagulation, the coagulated rubber was washed with ethanol, creped

through a two-roll mill, dried in a microwave oven at medium low power

’») DRC was calculated as follow.
7z,
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level for 15 minutes and wei
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3.3.2 Pre " e solu: and chemical solution

Papain was .t\‘*'. hundred of rubber)

and dissolved in ZOAELI of distilled water.

Hydroﬂﬂlﬂ fﬁyﬂxﬁm w Hﬁ']pn.li and sodium

matabisulfite (0.05 p.h.r. were taken and dlssolved in 200 ml of

Qi AINIURIINENAE

3 3.3 Determination of optimum condition of CV-DPNR

The stabilized fresh latex was adjusted with mixture solution
of sodium metabisulfite (0.05 p.h.r.) and hydroxylamine hydrochloride
{0.15 pihi.T). Sodium metabisulfite and hydroxylamine hydrochloride
was added to improve light color and viscosity stabilized respectively.

The treated fresh latex was once again adjusted with 10 % Triton X-100
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solution. The pH was adjusted to 7.6 + 0.1 with 25 % ammonia solution.
Then papain solution was added and diluted latex with distilled water
to 25 % DRC. Before treatment, enzyme solution and latex were adjusted
to the same temperature. Enzymoleis was carried out in the stirred
tank by adding enzyme solution with 10 % solution of Triton X-100

added. Latex sample was collected at various time and coagulated.

The coagulum was passed o %Ml mill, washed with water,
and dried at 60 °C in cu en (Figure 3.2). Nitrogen

method according to RRIM

content was detei X
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Figure 3.2 Scheme of CV-DPNR production
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Clone of rubber in this experiment is RRIM 600. From previous
study, papain was effective in pH range 7-8 (Visessanguan, 1992).

To stabilize 1latex and prolong coagulation during papain
treatment, 10 % solution of Triton X-100 was added at various
concentration and treated with 0.3 p.h.r. papain concentration at pH
7.6 + 0.1, 50 9C, and agitation speed 37 rpm. The treated latex was
ﬂg 10 mimutes at 121 °C under
ﬁ;ed through a two-roll mill,

washed, dried an | en ¢ determined.  The optimum

coagulated with steam by

pressure 15 1b/in2.

concentration of when coagulation under
steam and for ma

To study deproteinization, fresh
latex was prepar a stirred tank with fix
agitation speed "with 0.3 p.h.r. papain

At fixed time

e -
k:gnterval lateir e follected and coagulated

in a microwave'oven. The ih ere passed through the

. —a
twvo-roll mill, ;;Lhed and dried. Their nitrogen content were later

e 18 TN N INYIN T

To S&tudy the effeﬁ} of agltatlon speed on deprotelnlzatlon,
o (R Y AR B s cocor
which %gltatlon speeds were varied (37, 50, 60, 80 and 100 rpm) were
used at 0.3 p.h.r. enzyme concentation and optimum temperature. Latex
sample was collected and determined for nitrogen content.

Several papain concentrations were used (0, 0.2, 0.25, 0.3
p.h.r.) at optimum temperature and agitation speed in order to study

the effect of papain concentration on deproteinization, The samples

Ti%19 2454
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were taken at intervals for nitrogen content determination.

The optimum condition (Triton X-100 concentration, temperature,
agitation speed and papain concentration) is chosen when reaction of
nitrogen is highest and the nitrogen content must be lower than the
standard DPNR specification (%N < 0.12). The shortest time used for

deproteinization is also selected.

e
3.4 CV-DPNR producg%
—

Three diw

were also depr

28/59, PB 5/51 and GT 1
m condition and their
properties compa

For eac zation was carried out 4
times to check as treated by adding 0.15

p.h.r. hydroxylamine . sodium metabisulfite,

at 121 °C for 10 minutes. Te coagulum wasﬂl

mill, washﬂ tmﬂ' ﬁWUW%WWﬂ% Control rubber of

each latex “source was prgpared by steam coagulatlon without papain
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3.5 Testing of the properties of DPNR

assed through a two—roll

3.5.1 Raw rubber testing

The raw rubber properties test procedures for CV-DPNR and its
control were based on RRIM specification (for ash content, dirt

content, nitrogen content, volatile matter, initial plasticity (Py)
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plasticity retention index (PRI) and color index). Before testing,
rubber samples were homogenized. For Mooney viscosity, molecular
weight average and molecular weight distribution by GPC, the test
procedures were carrie.d out according to ASTM (See Appendix 2).

3.5.2 Vulcanized rubber testing

As most as rubber products are in the form of vulcanizates,

vulcanization test is | importance to the quality and

performance of thei canization test, the rubber

was mixed with che - pmpound.  The compound was

determined cure ¢ cure time, cure rate and/1

torque rise) by runnimg & n 10\ 196 for 8 minuts.
The vuleani d by compression moulding

at 155 9¢ . for s 3.5 minutes indicated by

Rheometer graph. The wulc '  ere left for 24 hours, after

that they were cut into test pieces for physical properties measuring.
The physical prope: ests & hat dness (Shore A), 300 %

= — — kY
modulus, elongation .-.‘. tear strength and

specific gravity re tested accordlng to Asm (See Appendix 2).
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