unn 4

41

Tetramethyl thiuram disulfide(TMTD)/ZnO

4.2
Lipoxygenase Sigmal Germany

43

Chloroform

Ethanol

Formic acid
Non-ionicsurfactant Teric 16A 16
Methyl red

Phenolphthalein

Sodium carbonate

Methanol

Linoleic standard

Sodium dodesyl sulfate

Ethylene carhonate

0.6

0.025

Scharlau/ Spain

East Asiatic

Riedel - dehaen/ Switzerlan

CARLO ERBA/ Italy

Sigma/ Germany



Ethanol
Formic acid

Chloroform

Formaldehyde solution 37%
Ammonium sulfate

Barium hydroxide octahydrate
Ammonium sulfate
Bromocresol green
Magnesium sulfate

Methanol

Methyl red

Potassium dichromate
Potassium hydrogen phosphate
Sulfuric acid

Trichloroacetic acid (TCA )
Gas Nitrogen

Liquid Nitrogen

Boric acid

Sodium hydroxide

Propylene carbonate (PC)

Lithium trifluoromethanesulfonate

TetrahydrWuran
Sodium lauryl sulfate (SLS)

BDH/ England

MERCK/ Germany

CARLO ERBA/ Italy

TIG

MERCK/ Germany

Sigma/aldrich
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1 2
2 3
3. 4
4,
5.
(V Spectrophotometer)
6.
(UV Spectrophotometer)
1. Kokusan
8. (Gravity convection
incubator)
9. (Hot air oven)
10. (Stirrer)
n (Water bath)
12. Centrifuge 10,000 rpm
13. (Thickness)
14,
15. pH meter

16. Conductivity meter

17, FTIR

18.

19. Reactor for epoxidation
20. DSC

21, NMR

GF - 1200

GF - 200

HF-300

GR - 200

AS - 200

0074-31
Spectronic Gene SYS 8

UV 160 A

Kokusan H -l In

Precision

ULE 400 Memmert
Fisherbrand
760 Memmert
Beckman Model J2-21
EBA 20

200959

ACTM41 ¢

Model 1760X

METTLER
Varian Mercury +400

NMR spectrometer

34

/

Burapa science/ Thailand
Burapa science/ Thailand
Burapa science/ Thailand
Burapa science/ Thailand
OHAUS/USA.

Yamato/ Japan
BECTHAI/ Thailand

Shimadzu/ Japan

Kokusan enshinkilJapan

GCA corporation

Siam Sement/ Thailand
Fisher Scientific/ England
Siam Sement/ Thailand
Qualitech instrument/ USA
Hettich/ Japan

Qualitech instrument/USA
Teclock/ Japan
Technology promotion/
Thailand

Perkin EImer/USA

Eyela/ Japan



4.5 ( , 2539)
451 (TSC)
(petridish)
2.0 10
70 16
(TSC)
%TSC = ,AV0X100
0= ,
452 (DRC)
5 10
2 20
70

(DRC)

%DRC = ,AVOX 100

0 = ,
453 (NRC)
% NRC = % TSC - % DRC
454 (Alkalinity, NH])
5 200 Terme 16a 10
01

100

%

16

35
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M
11

o
|

30

KOH 0.5

TSC

(KOH Number)

(pH meter)
50X 100
% TSC
(100-TSC) (A-0.5)
189
166.7- w - F
5
5
(A) 0.5£0.1 ;
(
250
pH  meter pH
F H
pH
1 pH
pH 120
pH 1
curve first difference
curve second difference
KOH Number = 561xNxV
TSC x
= KOH
= KOH

36

(magnetic bar)

10
KOH
curve
KOH Number
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125

250
100
200-300

VFA Number

TSC
DRC

0.01

(VFA Number)

50 250
30 50
(water bath) 100
15
1 (fl
50 5
25
(hot plate)
15

(anti-foaming agent) 1
3-5

[134.64xN x V ]x[50 + M(100-DRC) ]
M x %TSC 100 x P

= 102 .

ask)

5
Markham still

50

10

3
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1.6

(NH))

14,000

4.6

20 %

38
(MST)

250 100
5 0.6

= 100x TSC - 100

55
1.6 (NH))
1 0.6
1.0
36 - 37
80 mesh 80+0.5
351
14,000
(digital tachometer)
15
(flocculum)
(high ammonia concentrated latex, HA)
(dry rubber content, DRC) 4.1
reactor ( 4.1) 30°c Tericl6A16
5
(



1 35°

Fourier Transform Infrared Spectroscopy (FT-IR)
Nuclear Magnetic Resonance Spectroscopy (NMR)

41
1 2 3

(9) 115.6 74.8 60.2
Hydrogen peroxide (M) 2.6 17 15
Formic acid (M) 0.9 0.8 0.6
Tericl6A16 (g/1) 13 13 13

DRC (%) 20 20 20

4.7
40,50, 60 C
24,6810, 1214 16,18, 20
1
35°C 2
Fourier Transform Infrared Spectroscopy (FT-IR) Nuclear Magnetic Resonance
Spectroscopy (NMR)
4.8 (Epoxidized Natural Rubber, ENR)
48.1
20% non-ionic
surfactant (Tericl6A16 ) reactor 10
50°c
26 M 09 M

( 2544)



10

(Coagulum)
35°C 72
Fourier Transform Infrared Spectroscopy
(FT-IR) Nuclear Magnetic Resonance Spectroscopy (NMR) desiccator
4.1 reactor
482
4821 Lipoxygenase
0.01 ml 95% 6 ml 10 ml
6
234 nm (Aj3) 02 021 5mg !
ml 234 nm (A23) A A Z4min
009 012 2ml
Iml 234 nm 25° 10
15 dAZBdt (1 Lipoxygenase =
A24  0.001 pH 9.0 25 C

(Ref. No. FGAP042)



48.2.2

4.2
4.2
1 2 3
(9) 166.7 250.0 3333
pH 9 (ml) 3333 250.0 166.7
Lipoxigenase (mg) 5 5 5
DRC (%) 10 15 20
30
SLS 1.0 10,000 30
SLS 1.0
SLS 1.0 DRC
(%)
4.2 ( IM NaOHim 0.2M Boric acid )
reactor pH 9.0 Lipoxygenase
5 5 /
10 248163250 , 72
(Coagulum)
35°c 72 desiccator
4.2
%ENR 2 DRC 15%
Lipoxygenase 10,15, 20
%ENR
%ENR Fourier Transform Infrared Spectroscopy (FT-IR)
Nuclear Magnetic Resonance Spectroscopy (NMR) %ENR
%ENR . fraction

%ENR %ENR



4.9

ENR 28, 38 46
200
5
Ethylene carbonate (EC) Propylene carbonate ( PC)
( 5,10,30,
EC 7 L 100
2 petri dish
2 2
4.10 2
4.10.1 FT-IR
D
50°c
FT-IR 4.2

4.2 FT-IR

50

48
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43
(%epoxidation)
) 835 ¢m "' (

absorhance ratio (Ar)

=C-H

870 cm 1(
cis-1,4-polyisoprene)
(210
Ar= agl/ (a8D+ a8h



4102 ' NMR
!
5 CDCIj
NMR 4 NMR 44
'h-NMR
XeDy = 1277 1,9 x 100
X epony | +Lof .

2.7 ( ) b1

5.1 ( =C-H cis-l,4-polyisoprene)

4.4 NMR

44



wox s
Data Collected on:
CuryshE-mercoryeos

wer
Arehive dlructory:
8/ vhacuser /vnarsys/eata

Jenport
Sample directory:
TaRE3_ERNS-05-28
File: PROTON_S1
Pulse Sequeace: s2pul
Solvent: COCI3
Tewp. 24.1C / 2972 K

Relax. delay 1.900 sec
Pulse 45.0 degress

PT wize 32788
Total time & min

45

B £ ?
= S .f— — S & N
4 B
> 7 I
T T T ey B s o s mamanee R I R T T - T rr
13 12 11 10 9 8 7 5 4 3 2 1 -0 -1 ppe
e e ——
T.m “nr 1.5 .0 .24
[ ) 1.9 3.3 " e

411

45 'H-NMR
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melting point (Tm

4.12 glass transition temperature (T,)
Differential scanning calorimetry (DSC)O  METTLER TOLEDO DSC 822 4.6
(20 11/ ) -100 +120 C
scanrate 10 C dp d,) 47
4.6 Dsdl- METTLER TOLEDO  DSC 822
Agxo NR({Srisuda) 08.03.2008 12:50:28
NR(srisuda){(NR amp mathod), 08.03.2006 11:3233
NR{srisuda)NR amp method), 5.3000 mg
Olees Transion
Onest  -88.00°C
{ Mdport 8388 °C
mw i Infegral S8m
e norealzed <112 JgM
‘4\\ Ot B027°C
Posk s C
\YF—J‘, Endest 748 C
'1'Sn T .é T & n £ .‘[m ’i & i é L) T Ll
Lab: METTLER STAR* SW8.10

4.7
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