11
(synthetic ester lubricant oil)
(biodegradable)
1
(flash  point)
(high  solvency)
(monoesters) (cliesters) (polyol esters)
(phthalates) (trimellitates) ¢% (cP dimerates)

(complex - esters)

(polyol esters)
(thermal stability)

(alkyl group)
((3-hydrogen)
(free  radical)
(steric effect)
(hydrolytic stability)
(engine ails) (compressor ails) (aviation

|ubricants)



(neopentylglycol, NPG
(pentaerythritol, P

(1]

(HOCHACCHCHI + RCOOCH;
P fstty acd metfryi este 3

(HOCHERCCHXCH5 + RCOOCH3
CHPOCR

(HOCH;)CCHXCHj + RCOOCH,

(HOR
11

(trimethylolpropane, TVP)
(fatty acid methyl esters)
(homogeneous  catalysts)
(polyol triesters)

e (KOCHAZCCHCHs

A
™ e CHOOCR
@5

= =" (HQCHjJCCHjCHj

TWera  (HOORe

(RCOOCHJLCHCHS  +  CH,OH
wiga

A CH'OH

2 CHOH

123

(saponification)

WA L
(My(OH2
(octahedral) Mgt

(heterogeneous  catalysts)

(MyAl layered double hydroxide,

MLBA20H) EC0%HD

(brucite layer)
) Mg A3
(MrAHOHX)

(anionic) (C03)

bonding)
MyAl LH

(co-precipitation)

(hydrogen
(interlayer - spacing)

500

MpAl LDH

MyAl LDH

(clay)



13

14

15

(catalyst support)

MEAl LCH
1
1 1 1 '
2
MA LH
MALLCH
1 MyALLCH
2
3 MpAL LCH
(co-precipitation)
4
J : X-ray diffraction (XRD)

: Thermogravimetric/differential thermal
analysis (TGDTA)
 Fourier transform infrared spectroscopy (FTIR
: Scanning electron microscopy (SEM)
.2 adsorption-cesorption
measurement



J (Hammett titration)

’ : Temperature-
programmed desorption of C02 (COXTPD)

o)
6.
(Thai Oleochenicals Co,, Lid ,TOL)
J 130-170
3191
J 05-10%
J 500-1000
J GCD
Cl2Cy
1
(c@s chromatography) (conversion) (vield)

8.
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