CHAPTER II1

EXPERIMENTAL

3.1 Materials

|8
: Thai Rubber &
2. Titaniu
: Analytical g
3. Sulfur
: Chemical gradg
4. Zinc oxide
: Chemical grade;
5. Zinc diethyl d1 iocarbas
: Chemical grade; Kijphaib

6. Potassi

: Chemical grade
H

7. Potassium-hydroxide
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Anal ical grade; Carlo Erba
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9: Analytical grade; Merck
10. Tetrahydrofuran
: Analytical grade; Lab-Scan
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3.2 Equipments

1. Ultraviolet light

: Phillip, UVB 290-315 nm, 40 watt
2. UV Simulator Machine

: Q. Panel Company, 160 wg
3. Hot Plate ;

: Corning

8. Scanning Electron ,'55',%14 STV 2 Microscopy (SEM-EDX)
: JEOL, mofe S00LV |
9. Gel Petméation

: Waters, m 115-

10. Tensile Tester P
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3.3 Procedure

3.3.1 Purification and Determination of Gel Content of Natural Rubber

HANR latex 5 mL was poured into a glass mold and covered with aluminum

foil. The latex was dried in the dark at ambient temperature for 2 days. The dried
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latex sheet was dissolved in toluene. The solution was kept without stirring in the
dark at ambient temperature for 3 days. The gel fraction was collected as a bottom
fraction by vacuum filtration. The solution fraction of rubber was collected as a sol
fraction, which was later precipitated with an excess amount of methanol. The dried

solid rubber obtained after precipitation was called fractionated rubber.

3.3.2 Oxidative Degr. ubber Solution in the Presence

fractionated rubber i
ambient temperature!

rubber solution and ic stirrer '1 obtain _ 1, 10, 20 %w/w. The solution

i ’
TiO, powder% 5, 1 5, 10 and 20 g) was mxxed with 100 g HANR latex by

stirring  for g and covered with
aluminum lﬁ }HEMJ«‘Y!:EJ ﬂ ﬂaﬂﬁ t'temperature for 2 days.
The sheet re_then mculﬁted in a UV#Simulator machifiefand exposed to
ﬁﬁ Shate RIS e ik Tlek X I e
200 mL toluene. The solution was kept without stirring in the dark at ambient
temperature for 2 days. The solution was then vacuum filtered to remove TiO,
powder along with the gel fraction. After the removal of TiO, the solid rubber was

obtained by adding an excess amount of methanol. The rubber was then dried under

vacuum for 24 h.
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3.3.4 Molecular Weight Determination of Natural Rubber by Gel

Permeation Chromatography

15 mg of irradiated solid rubber was dissolved in 5 mL of tetrahydrofuran
(THF) and shaken for 24 h. Rubber solution was then subjected to molecular weight

determination using gel permeatio raphy fitted with PL gel column. The

column set was calibrated u ard. Tetrahydrofuran was used as

rom concentrated HANR

Pre-vulcanizeg ro| per latex 'was. prepared
. PR ,
latex having 60% dg gf Content™ (DRC) ~\: edients used for sulfur pre-

- . ¥ . i I' . \ P - 4 -
vulcanization were obtained iy ‘% .;5\ ingredient was prepared by
grinding its original G

in Table 3.1

% 1ll. The formulation is shown

é

Table 3.1 Formulation fof sul ‘fuc !

a3

“Jngredient —"3Ebmposition (phr)
Ly ;T ‘\: j
60 % HANR : 100
10 % Potassium hydfoxide % 0.50
20 % Potassigm la F = . 0.25
’ 161N 9 AR INAS
50 % Sulf o J | ) 111 do7s
50 % Zinc diethyl dithiocarbamatef(ZDEC) A 1200
N AR 1
SO o0 | d G V1 T V1L | aeT]
q

Sulfur, ZDEC and ZnO in the form of 50% dispersion were added to a 1-L
beaker containing HANR latex at 60°C under continuous stirring for 2 h. 25% TiO,
dispersion was then added into the latex mixture to get 0.5, 3, 5 and 10 %w/w. The
pre-vulcanized latex was filtered to remove non-dispersed material and left overnight

in the dark at ambient temperature.
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A test tube with 2-cm diameter was dipped into the pre-vulcanized latex for
45 sec to obtain compounded rubber sheet with the thickness of 0.1-0.2 mm. The
compounded rubber sheet was dried in the dark at ambient temperature. The
vulcanized sheets were prepared by heating the compounded sheet at 100°C for 1 h.

The vulcanized sheets were exposed to UV for a desired period of time (4-24 h).

Icanized rubber sheets were
measured using a tensile#Csi€r A¢cor : _412-87. The condition for

tensile testing is illlstrai€d ih /Table 3 »' I test piece (type C) has a
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Figure 3.1 Schematic of tensile specimen
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Table 3.2 Dimension of dumbbell test pieces (type C) prepared for mechanical

testing

Dimension (mm)
(A) Width of ends 23+ 1

(C) Overall length (minigum) _' \\ lwy_ ] 115
(G) Transition radius g -mmé 14+1
(H) Transition radi S /M m\ 25+2

\-.""'-...

- 3342

(L) Length of narreWw po l' /// ‘ \\ \:\\

Table 3.3 The condition f

25 °C

60%

(s ]
Crosshead speed™—— 500.00 mm/min

0.0 mm
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