CHAPTER Il

EXPERIMENTAL
3.1 Chemicals ",/
1. Palm oil (cu& / ined from Morakot Industry
Co.,Ltd.. -V
2. Oleic acid {afialytical 61z ! 'Z‘ htained from Fluka.
3. Stearic acid'(ana! .E:' from Fluka.
4. Palmitic acaf '.: nalvt il ,;;-:”' VEL 1 'lr:-f'-'- 1. from Fluka.

5. Lubricating/basé il (150SN) was obtained from Inchcape Testing
Service (S) Pte Ltd.. SEIEr
6. Methanol (analytical '*’* ' ‘obtained from Fluka.
7.1 3-pmpan=d1ul 1{_@ _ was obtained from Fluka.
8. 1,4-butz .-,.._., btaitied from Fluka.
9. 1,5-pentas 7 ediol (analytical edﬁ'umﬂuka

10. 2,2-dimet l-l 3-pmpan ol {analytl yade) was obtained from

" @Uﬂ@.ﬂﬂﬂﬁ 1 fateohfal dbained rom Fuka
ﬁﬁlﬂ S fignR yp e 17

14. Sodium sulfate anhydrous (reagent grade) was obtained from Fluka.
15. Toluene (analytical grade) was obtained from Fluka.
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3.2 Apparatus and Instruments

1. Fourier-Transform NMR spectrometer : Model AC-F200 (200 MHz),

Bruker spectrospin

7. Flash point Tester >

L

22 it 2t 1 TIN5
AN IUNRIINEAE
Transesterification with Methanol

331 tion of P

- Procedure In the transesterification process, concentrated sulfuric acid
(3% by volume of alcohol) was dissolved in methanol (25 ml, 19.75 g, 0.62
mole) contained in a 500-ml two necked glass round- bottomed flask, equipped
with magnetic stirrer. The mixture was stirred until it was homogeneous, then
100 g ( 0.118 mole) of palm oil was added and the flask was placed in an oil-
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~ bath at various temperatures (70, 80 or 90°C) with continuous stirring for 3-6
hours. The reaction mixture was allowed to cool to room temperature and then
neutralized with saturated sodium bicarbonate solution. The mixture was
dissolved in diethyl ether and extracted with distilled water (to remove
glycerol) in a 500-ml seperatory funnel. After removal of the aqueous layer,

i drous sodium sulfate. Next the diethyl
product was determines "“..i-i |

&:med The yield of methyl ester
| m——
-ﬂ""'-'

- Determination.of eheinical an ﬂ‘n_,** al properties of methyl ester

the organic layer was dried

ether and the excess met anol

product as follows :

Chemical praperi

& ( D). A
"“d‘

cteristics of the m | ester was determined by

BHmXDESIDQUZSPm

ﬂﬁ&&%ﬂxﬁﬂoﬂ&ﬂ‘i
A9 ar Ik biaeditana

200 to 275 °C (2 min) rate 5 °C/min
Injection temperature : 250 °C

Detector : MS (EI' 70 eV)
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2. The oxidation point and the percentages of oxidative
compounds were determined by TGA under air atmosphere.

T itions

Heating rate : 5 °C/min

% P‘m-cedm‘e Conccntmtcd sulfuric amd (1% by weight of diol) was
mixed with 0.33 mole of diol (1,3-propanediol, 1,4-butanediol, 1,5-pentanediol,
2,2-dimethyl-1,3-propanediol, and 2-ethyl-1,3-hexanediol) This was added to
the methyl ester 200 g (0.65 mole), obtained from experimental procedure
3.3.1, at the optimum operating conditions, contained in a 500-ml round-
bottomed flask fitted with a distillation apparatus (If the methanol produced in



_ the reaction was removed by distillation) and a magnetic stirrer. The mixture
was heated at various temperatures (70, 80, and 90 °C) to select a suitable
reaction with continuous stirring for 3-6 hours. The reaction mixture was
allowed to cool at room temperature and then was neutralized with saturated
sodium bicarbonate solution. The mixture was dissolved in diethyl ether and
extracted with distilled water in a ¢ seperatory funnel. After removal of

the aqueous layer, the o lic ;- yer dried with anhydrous sodium sulfate.
Next the diethyl cﬂm aporat ield of diester products were
determined by wmg7 t

- Determination/of ¢l funical ant | phys L_ H operties of diester products

as follow :

ﬂumwﬂﬁwm‘ﬂﬁ”

Carrier gas< Helium, 40.mm/sec

AU YT,

200 to 275 °C (2 min) rate 5 °C/min
Injection temperature : 250 °C

Detector : MS (EI" 70 eV)
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2. The oxidation point and the percentages of oxidative
compounds were determined by TGA under air atmosphere.

TGA conditions

Heating rate : 5 °C/min

- chedm‘eCuncemratedsnlﬁmc amd (1 % by weight of diol) was
dissolved in 0.33 mole of diol (1,3-propanediol, I,4-butanediol, 1,5-
pentanediol, 2,2-dimethyl-1,3-propanediol, or 2-ethyl-1,3-hexanediol) and an
azeotroping agent such as toluene. This mixture was added to 0.65 mole of
fatty acid (oleic acid, stearic acid, or palmitic acid) contained in a 500-ml
round-bottomed flask fitted with a Dean-Stark Apparatus, and magnetic stirrer.
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_ The mixture was heated at various temperatures (110, 130, and 150 °C), to

select a suitable conditions, with continuous stirring for 3-6 hours. After
stopped the reaction, the reaction mixture was allowed to cool to room
temperature and then was neutralized with saturated sodium bicarbonate
solution. The mixture was dissolved in diethyl ether and extracted with distilled
water in a 500-ml seperatory funpel, After removal of the aqueous layer, the
jum sulfate. Next the diethyl ether
1 by distillation under reduced

stemined by weight.

S,

- Determinationsf ehewical and physica -;u- erties of diester products

organic layer was dried with
was evaporated and the {0l

pressure. The yield of di

as follow :
Chemical properi,

1. The Chafacterstics fidiester products were determined by
FTIR, C-NMR, and ik

ﬂummﬁwtﬂrfﬁm

A8 RPN NEa8,.

200 to 275 °C (2 min) rate 5 °C/min

Injection temperature : 250 °C

Detector : MS (EI' 70 eV)
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' 2. The oxidation point and the percentages of oxidative
compounds were determined by TGA under air atmosphere.

TGA conditions
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