REFERENCES

1. Department of Customs, Foreign Trade Statistics of Thailand. Department of

Customs Bangkok, 1991-1995.

2. Allen, R.R. Hydrogenation. Ba at Products (Swern, D.

ed.). vol 2, pp. 4-5, 14-19 Inc., New York,
4™ ed., 1982.
3. Patterson, H.B.W. Hydrogenaiio ience Publishers,

London,1983, pp. 6-7,

4. Janson, H. Castor Oil Producti . United Nations Industrial

Development Organization, 1.‘- =
P i - SR

5. Achaya, K.T. ChemwalI envatn_/g%@fw Oil. OCS. 40, pp. 758-763, 1971.

6. Hawley, G.G. The Condensed Chemical Honary. p. 681, Von Nostrand
: A
Reinhold CompanyEIew Yo m

7. Thorpe, J.F., and Whiteley, M.A., Thorpe’s Dictionary of Applied Chemistry. pp.

sean LA VAN
s o, L PR TR AT T VTE TR B

Prenti¢e-flall Ltd., New Delhi, 3™ ed. 1978.

9. Castor Oil and Chemical Derivatives. Technical Bulletin. No. 123, pp- 1,12, 17,

The Baker Castor Oil Company, New Jersy, 1963.

10. Haster, R.C. Edible Oil & Fat Products: Oils and Oil Seed. 5" ed.. New York:

Interscience Publishers, 1996: pp. 497-542.



60

11. Mattil, K.F., Norris, A.F. Bailey’s Industrial Oil and Fat -Products. 3" ed.. New

York: Interscience Publication, 1996: pp. 55-57.

12. Frank, A.N. Hydrogenation Processing Technology. 5™ ed.. New York: A Wiley
& Interscience Publication, 1980: pp. 213-296.

13. Stirton, A.J. Bailey’s Industrial Oil and Fat Products. 3* ed. New York:

14. Hagen, J. Industrial Catalysis: ork: rﬁblicaﬁon, 1999: pp. 85-89.
T ——
15. Matar, S.M., Mirbach, M.Ls-#ad Tayi A Cafllysis in Petrochemical

16. Atkins, P.W., Holker, erogeneous Catalysis
Principles and Applig Publication, 1987: pp
137-153

17. Limido, J., Cosyns, J., and Co eneous Catalysis. Paris

ZORIIA Y
Editions Techip Pﬁbhcatlon,‘lg‘fﬁ pﬁ

18. Baker, R.T.K., and Muire Novel leterogeneous Catalysis.
Florida: The Amerrln

19. Brandes, KKﬁcﬂ]ﬂ lcgkﬂ Em’ﬁ"ﬂ‘ﬁm Iﬂx?nated Alumina-

Containing Material. U.S. Patent ;)Io 4.831.004 (1989)

. w153 T e e

of Manchester Institute of Science and Technology. 1998, pp.21-24.

Chemical Somety, 1989: pp.

21. Daopiset, S. Hydrogenation of Methyl Ricinoleate. Master’s Thesis, Department

of Chemical Engineering, Graduate School, Chulalongkorn University, 1987.



61

22. Vangmaneerat, B. Hydrogenation of Castor Oil. Master’s Thesis, Department of

Chemical Engineering, Graduate School, Chulalongkorn University, 1985.
23. Srivason, B., Kamath, N.R., and Kane, J.G. Studies on Castor Oil, 2.

Hydrogenation of Castor Oil. JAOCS. 34. 302-307, 1957.

24. Paquot, G. and Richet, H. Hydrogenation of Castor Oil. Oleagineuse. 3(1), 26-28,

1948, cf. Chemical Abstract No. 42: 3975a.

tor Oil. J. Sci Ind. Res. 11B,

. Fette U, Scif. 61 (1959): 201-205,
S

Low Temperature. Oddil

241-254, 1960, cf. Chemical

28. Kaezanowski, C., and Jakabo tion of Castor Oil. Tlusz eze:
Srodki Piorana. 6(314 T, 1962 dta al Abstract No. 54: 1941h
29. Hector, I. A Process for

[ Unsaturated Hydroxy
Acid and their Est‘ and the Resulting Hydrogenat£ Products. U.S. Patent

e ansgtert 39N TNEYINT
RINNTUUNININY



AULINENINYINS
ARIANTAUUNINGIAY



APPENDIX A

JAPANESE INDUSTRIAL STANDARD -

JISK 0070 — 1996

F o)

Dedinition:

The iodine value i f fats and oils and is

expressed in terms of absorbed per gram of

sample (% iodine absorb

&q;:“.l“

LA 2
Reagents: I ok
a) Wijs’solution ‘-"Z:-?'lj,}f-’ '
Wijs’solution is

ﬁmm;mmm::ﬁ.:;m:m.=u.m..rj y excess and it often
W)

2
)
sac

gives high result of iodineﬁlue d'in ﬁ:ess. This solution shall

be stored in a brown bottle, in a:dark place. When it migh freeze at winter, it shall be

o sl A AALET0 2NN A T e
eI N 1 A

Method A:
Dissolve 13 g of iodine in 1000 cm® of acetic acid. Pipette 20 cm® of the
solution and titrate with N/10 sodium thiosulfate solution to determine the
concentration of iodine. After dried chloride is introduced in the solution, pipette 20

cm’ of the solution, add 15 cm® of potassium iodine solution (10 % w/v) and 100 cm’
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of water, and titrate with N/10 sodium thiosulfate solution so that the titre measures
twice the initia titre. The titration shall be made after chlorine gas is introduced in the
solution until the color of liberated iodine disappears, reversing small portions of the
solution aside before introducing chlorine. If chlorine is contained excessively, it shall
be removed by adding appropriate amount of iodine solution reversed.

Method B:

Weigh 7.9 g of iodine tri

Dissolve them in acetic acid,

¢) N/10 Sodium thiosulfat nlas
&qu-‘! s 4
Dissolve 24.8 g of sodi osuﬁl{e in ) dilute with water to 1000

Standardization:

u bt
Take 10 cm® of Jtassmm iodide solution (10 % w/v) into a glass-stoppered

Erlenmeyer flask ﬂ ﬁ Ejﬂotﬁﬁﬂﬁﬁaeﬂ ﬂﬂaﬁ ﬁ“' And exactly 25

cm® of N/10 potasyum dichromate solution (pnm standard sula}ance), tightly
sopper it mammwm olian 10 % it} and gently
shake the ﬂask. Add 100 cm® of water, shake and titrate with N/10 sodium thiosulfate
solution until the yellow color disappears. Add 1 cm® of starch solution and continue
the titration uptil 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 following formular:
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A : volume of N/10 sodium thiosulfz t olut . ed in actual titration (cm?®)

B : volume of N/10 sodium thiosulfate sol ﬁm blank titration (cm?)

I
d) Starch solution / 3 | \\
Titrate 1 g of solubl £ p \\\ \ .

and pour slowly with

constant stirring, into 200 ling’ wat g to room temperature
[ [+ ) i

and the supernatant liquid or ate shall be d T t :
f{ "' -Ji"

e) N/10 potassium dichromate solutien {primas mar ndard substance)

Pulverize potassiurmydi nate specifie 30 05 and heat at 100 to
2
110 °C for 3 to 4 hours. "‘& 100 %) of this reagent in
) I
water. Transfer the solutio to a 1000 cm’ volumetnc flask and dilute with water to

S ﬂ‘IJEl’J'VIEWl‘JWEI']ﬂ‘i
procedur: tedAbeibd ammu BN Y
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In this method the sample weighed accurately proper amount shall be taken as
directed below in such amount that not more than one half of Wijs’solution is

consumed.

Expected iodine value

\ *‘ ight of sample to be taken (g)

Less than 5 / 51g1nﬁcant digits )

5 to 30 excl. \ ignificant digits )

30 to 50 excl. o 3 significant digits )

50 to 100 excl. 3 significant digits )

100 to 150 excl. 0 3 significant digits )

150 to 200 excl. (to 4 significant digits )
200 and oyer Pl (o sienificant digits )

-
-
.

= ':'_ B

1 - T
I[I | ' ¥

Calculation of 1odﬂ‘u£’sé}%ﬁﬂ|§hwm n ‘j
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APPENDIX B

Analyte ’ Concentration Unit

NiO 11.86 Wt %

254
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NiKB
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Figure B1 A plot of X-ray fluorescence data of 10% prepared catalyst.



Aualyte Concentration Unit

NiO 16.53 Wt %
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Figure B2 A plot of X-ray fluorescence data of 15% prepared catalyst.



Analyte Concentration Unit

NiO 21.82 Wt %

69

o

‘H ’EI‘VIEWI?WEI']ﬂ‘i

’Q

q

80 100
pait ats g Philips PW240R spaicencie

Figure B3 A plot of X-ray fluorescence data of 20% prepared catalyst.
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Figure E1 *C-NMR spectrum of castor oil
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Figure E2 C-NMR spectrum of castor oil methyl ester
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Figure E3 "C-NMR spectrum of hydrogenated product at 90 °C
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