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Table A1 Effect of talcum clay content on %yield of dimer at 230 °C under various times.

APPENDIX A

Time(hr)

%Yield of Dimer

10%wt

15%wt

25%wt

30%wt

35%wt

17.20

16.95

17.02

16.28

16.00

15.43
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Table A3 Effect of Talcum Clay content on %yield of dimer at 270 °C under various

times.
%Yield of Dimer
Time(hr) | 10%wt 15%wt 20%wt 25%wt 30%wt 35%wt
1 6.98 9.47 10.02
2 8.67 10.98 11.95
3 10.09 13.04 14.30
4 9.48 15.40 15.76
5 10.45 15.96 15.00
6 10.70 15.60 14.75

Table A4 Effect of Ball Clay conte_r;j?p;@id f din

A

R £

er at 230 °C under various times.

5.68

7.14

8.68

9.61

7.20

8.97

9.70

8.05

9.68

9.49

10.74

35%wt

9.17

10.38

11.62

11.49

9.75
10.89
12.41

12.49

8.38

9.47

10.04

11.35

10.49

12.45




Table AS Effect of Ball Clay content on %yield of dimer at 250°C under various times.

%Yield of Dimer
Time(hr) | 10%wt 15%wt 20%wt 25%wt 30%wt 35%wt
1 6.58 7.13 7.54 7.65 9.00 11.04
2 7.64 9.52 10.40 11.84

Time(hr)

7.18

9.31

10.40

10.55

10%ﬁ_¢ '
U

10.68

11.85

10.90

10.95

12.64

11.45

12,15

12.75

12.56

12.90

12.75

13.85

13.47

13.50

12.48

13.61

13.50
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Table A7 Effect of China Clay content on %yield of dimer at 230 °C under various times.

%Yield of Dimer
Time(hr) | 10%wt 15%wt 20%wt 25%wt 30%wt 35%wt
1 3.25 3.60 5.20 6.24 6.46 7.24
2 3.85 735 8.28
3 4.16 7.49 9.45
4 5.45 8.40 9.49
3 6.28 9.45 10.35
6 7.14 9.20 11.15

OC under various times.

SANBAT

Time(hr) ) 35%wt
1 ﬂj ”?_ 6.90
d A 64 A | ﬁTSa ¥
A AT IR TINY TR Y
2 0 5.16 7.24 8.62 7.03 6.45 7.45
3 6.75 7.64 8.48 8.96 8.50 9.30
4 7.30 8.42 9.45 10.47 9.80 945
5 8.12 8.89 9.43 9.49 10.80 9.50
6 8.10 9.75 10.25 9.56 10.55 9.60
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Table A9 Effect of China Clay content on %yield of dimer at 270 °C under various times.

%Yield of Dimer

Time(hr) | 10%wt 15%wt 20%wt 25%wt 30%wt 35%wt

1 5.30 6.32 7.05 6.48 1:85 6.55

Time(hr)
72 q
96 32.40 38.46 34.40 37.12
120 40.16 44.45 44.65 44.85
144 37.89 42.36 42.68 42.25
168 33.24 37.29 36.75 38.40




Table A1l Effect of cobalt naphthenate content on %yield of dimer at 40 °C under

various times.

times.

%Yield of Dimer
Time(hr) 0.03%wt 0.05%wt 0.07%wt 0.09%wt
72 19.36 2295 25.35 24.40
96 30.35 36.62
120 39.40 41.05
144 37.25 39.30
168 33.22 34.25

%Yield of Dimer
[ 4

A N RN TNYANT oo
2 QPRI )T AU B B B e

~ Time(hr)

48

72

96

120

2432

3241

30.05

30.45

32:15

38.36

3125

32.40

30.38

39.24

36.44

30.39

31.36

38.40

36.48

29.34
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Table A13 Effect of cobalt naphthenate content on %yield of dimer at 60 °C under

various times.

%Yield of Dimer
Time(hr) 0.03%wt 0.05%wt 0.07%wt 0.09%wt
12 13.45 O \’A‘ /// | 18.37 20.24
24 22.36 6.10 27.48
36 26.95 30.48
48 3245 35.08
60 31.38 33.00

times.
e RENn
Time(hr) 0L03%wt 0.05g,wt 0.07%wt 0.09%wt

» AN TUNY

24

36

48

60

25.58

29.34

31.46

29.30

26.68

32.36

33.95

28.49

28.19

31.29

33.41

27.37

12908

|8\ 5

30.15

35.26

31.48

26.30
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Table A1S5 Effect of TBHP content on %yield of dimer at room temperature, cobalt-

naphthenate content 0.05%wt under various times.

% Yield of Dimer

Time(hr) 1.0%wt 1.5%wt 2.0%wt

24

48

o

96

120

Table A16 Effect of TBHP content or ield of dimer at 60 °C, cobalt-naphthenate content

0.05%wt under various times.

¢ = %Yield of Dimer
. HINUNINEIN
Time(hr) 1.0%wt 5%wt 2.0%wt
. ARAANTAUNR]INENQY
16 33.05 32.40 34.20
24 38.74 44.28 43.49
32 36.95 40.35 41.05
40 35.00 37.14 38.44
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Table A17 Effect of TBHP content on %yield of dimer at room temperature, cobalt-

naphthenate content 0.07%wt under various times.

%Yield of Dimer

Time(hr) 1.0%wt 1.5%wt 2.0%wt

16 29.36 31.40 30.05
24 38.45 40.28 40.98
32 36.30 37.36 35.46

40 32.25 31.42 30.08
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Table A19 Effect of TBHP content on %jyield of dimer at room temperature, cobalt

naphthenate content 0.09%wt under various times.

Time(hr)

%Yield of Dimer

1.0%wt

1.5%wt

24

48

72

96

120

0.09%wt under various times.

Vi oo

Time (hr)

|
<

¢ =%Yield of Dimer

¥]

3D

VYW T

Yowt

2.0%wt

L= =

16

24

32

40

s Q6w

29.35

3715

36.00

32.08

SN IR A Y

32.30

41.05

35.42

31.25

31.27

39.09

34.48

29.45




Table A21 Effect of Clay content on %yield of dimer at 60 °C, 24 hr., Cobalt Naphthenate

0.05%wt and TBHP 1.5%wt to use Talcum clay, Ball clay and China clay.

Clay (%wt)

% Yield of Dimer

Talcum

China

10

15

20

25

30

35

Table A22 Effect of clay conten

onY%vield o

v/ —

%Weight

y

%Yield of Dimer

250 °C r4hr.

£

D

10

20

25

30

35

)
L1

9.10

12.40
17.10
15.85

15.46

“1.95

-amasnyalimivinge

9.80

12.55

14.55

14.30

) 25 S N 24) S

9.45

10.47

9.80

9.45

90



Table A23 Effect of temperature on %yield of dimer at 4 hr. and 25%wt clay.

and 25%wt clay.

%Yield of Dimer
Temp. (°C) Talcum Ball China

230 11.46 9.85 9.09

250 17.20

270 13.45

Table A24 Effect of reacti
Time (hr.)
1 9.40‘ 7.65 6.10
| 7).
:

. [AWANENINEN

2
=9
—
2
al)




Table A25 Average data of Iodine Value.

lodine Value (1.V)
Properties 1 o 3 Average
Methyl oleate 81.27+0.32
Dimer A 31,9340.32
Dimer B 95.3610.32
Dimer C 96.46+0.32
Dimer D 95.67+0.32
Dimer E 96.37+0.32
Dimer F 96.74+0.32
Dimer A = : methyl oleate using clay
R L R —

= q W’mﬁ‘imﬁﬁﬁ%ﬂ“‘m ¢)

Dimer D Dimer of methyl oleate using TBHP and cobalt naphthenate at room
temperature.
Dimer E = Dimer of methyl oleate using TBHP and cobalt naphthenate at 60 °C.

Dimer F = Dimer of methyl oleate using TBHP, cobalt naphthenate and clay at 60 °C.



APPENDIX B

Wavenumbers (cm-1)

Figure B2 FTIR spectra of ball clay (a) non-acid activated ; (b) acid activated with H,SO,
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Figure B4 '"H-NMR spectrum of oleic acid (CDCl3)
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Figure B6 FTIR spectrum of methyl oleate (NaCl)
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Figure B8 *C-NMR spectrum of methyl oleate (CDCl;)
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Figure B10 'H-NMR spectrum of dimer using clay (CDCls)
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Figure B12 DEPT 135 spectrum of dimer using clay (CDCls)
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Figure B14 'H-NMR spectrum of dimer using cobalt naphthenate at room temperature (CDCls)
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Figure B15 '>)C-NMR spectrumi'of dir alt naphthenate at room temperature (CDCl5)
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Figure B16 DEPT 135 spectrum of dimer using cobalt naphthenate at room temperature (CDCl5)
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Figure B18 'H-NMR spectrum of dimer using cobalt naphthenate at 60 °C(CDCl;)
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Figure B19 C-NMR £ dime \ phthenate at 60 °C (CDCl;)
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Figure B20 DEPT 135 spectrum of dimer using cobalt naphthenate at 60 °C (CDCl5)
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Figure B22 'H-NMR spectrum of dimer using TBHP and cobalt naphthenate at 60 0C(CDC13)
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Figure B24 DEPT 135 spectrum of dimer using TBHP and cobalt naphthenate at 60 °C (CDCl)
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Figure B26 'H-NMR spectrum of dimer using TBHP, cobalt naphthenate and clay at 60 °C (CDCl3)
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Figure B27 "*C-NMR spectrum o 2 TBHP, cobalt naphthenate and clay at 60 °C (CDCls)
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Figure B28 DEPT 135 spectrum of dimer using TBHP, cobalt naphthenate and clay at 60 °C (CDCl)



APPENDIX C

JAPANESE INDUSTRIAL STANDARD

JIS K 0070-1966

D

1. Scope

ue, ster value, iodine value,

This standard spemﬁes tes

and hydroxyl value of che

2. Method of test

condition.

3. Reagents

ﬂﬂﬂﬂﬂﬂﬂ‘ﬁ“ﬂmn‘i
a) Wijiqs a&’% ‘ﬁ.tﬁ tEtidme into

separate flasks. 1sso ve them in acetic acid, mix well and dilute with acetic acid into
1000 ml.

This solution should be stored in a brown bottle, in a dark place. When it might
freeze at winter, it should be heated to a temperature not higher than 40 °C prior

to use.
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b) Potassium iodine solution (10%w/v) : Dissolve 100 g of potassium iodine in

1000 ml of water.

c) N/10 Sodium thiosulfate solution : Dissolve 24.6 g of sodium thiosulfate in
water and dilute with water to 100 ml. This solution should be standardized as

follows.

d) Starch solution : weight 1 g of solutiog starchrwith a small amount of water and
pour slowly with .eonstant stiniﬁg, into. 2000 ml of boiling water.
Allow cooling to room temperaiure anc] supernatant liquid or the filtrate should
be foe test. Pulverize petassium diéhroé&te specified in JIS K 8005 and heat at
100 to 110°C for 3-4 hours: Dissolve 4.;9035 g (on the basis of 100%) of this
reagent in ester. Transfer the sdluﬁon to a,? 000 ml volumetric flask and diluted

ald vl
with water to mark. e el

a o
el

e) N/10 Potassium '._ _ ;_cfiichromate solution (primary s_i’g_x:idard substance)
Pulverize potassium ﬂichromate specified in JIS K 8§05 and heat at 100 to
110°C for 3-4-hours. Dissolve 4.9035 g-(on-the basis of 100%)-of this reagent in
ester. Transferjthe solution to a 1000 ml volumetric flask and diluted with water

to mark.

4. Standardization

Take 10 ml of potassium iodine solution (10% w/v) into the glass-stopper
Erlenmeyer flask and 5 ml of hydrochloric acid and shake well. And exactly 25 ml of

N/10 potassium dichromate solution (primary standard substance), tightly stopper



with a glass stopper wet with potassium iodine solution (10% w/v) and gently shake
the flask. Add 100 ml of water shake and titrate with N/10 sodium thiosulfate solution
until the yellow color almost disappears.

Add 1 ml of starch solution and continue the titration until the blue color of iodine
—starch changes to green. Run the blank titration and calculate the factor of N/10

sodium thiosulfate solution, f, by the follow formula :

Where : A

=

g
AUEINENINYINg
MIANTUNNINGA Y
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