
CHAPTER III

E X P E R IM E N T A L

3 .1  C h e m ic a l s

1. L aurie  acid  (analy tical grade) w as ob ta ined  from  V icch i 
In ternational (T hailand) C o., L td.

2. M yristic  acid  (analy tical g rade) w as ob ta ined  from  V icchi 
In ternational (T hailand) C o., L td.

3. P alm itic  acid  (analy tica l g rade) w as ob ta ined  from  M erck  
L td.

4. S tearic  acid  (analy tical g rade) w as ob ta ined  from  Fluka.
5. 1 ,2 -ethanedio l (analy tical g rade) w as ob ta ined  from  C arlo  

E R B A .
6. 1 ,2 -propanedio l (analy tica l g rade) w as ob ta ined  from  

C arlo  ER B A .
7. Sulfuric  acid  (98% , analy tical grade) w as ob ta ined  from  

J.T .B aker.
8. S od ium  Sulfate  anhydrous (reagen t grade) w as ob tained  

from  M E R C K  Ltd.
9. S od ium  H ydrogen  carbonate  (reagen t grade) w as ob tained  

from  F luka.
10. T o luene  (analy tical g rade) w as ob tained  from  J.T .B aker.
11. B ase  o il (500S N  and 150SN ) w as ob ta ined  from  the 

P e tro leum  A uthority  o f  T hailand
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3 .2  A p p a r a tu s  a n d  I n s t r u m e n ts

1. F ourie r - T ransfo rm  N M R  spectrom eter: M odel A C  - 
F 200 (200  M H z) B ru k er spec trosp in

2. F ou rie r - T ransfo rm  IR  spectrom eter: M odel 1760X , 
P erk in  E lm er

3. T herm og rav im etric  A nalyzer: M odel T G A  7, P erk in  
E lm er

4. E lec tro therm al: M odel 9100
5. A utom atic  flash  p o in t tester: M odel C F P  92 (C O C ), ISL
6. T o ta l acid  num ber tester: M odel M etro h m  665
7. C olorim eter: T he F ish er A S T M  (D  1500)
8. P o u r p o in t tester: M odel A 82, H A K K E
9. A u to  v iscom eter: M odel V 066230  (V H 1), ISL
10. F oam ing  tester: M odel P etro test

3 .3  E x p e r i m e n t a l  P r o c e d u r e

3 .3 .1  P r e p a r a t io n  o f  d ie s t e r  p r o d u c t s

T he d iester p rodu cts  w ere  p repared  from  the  reac tio n  o f  
g lycol w ith  fatty  acid , i.e., 1,2 -e thaned io l and 1 ,2 -p rop aned io l, and  fatty  
acid , i.e., lauric acid , m yristic  acid , pa lm itic  acid  and  stea ric  acid . F o r 
exam ple, the p roced u re  fo r d iesters syn thesis w as desc rib ed  be low .



T he  reag en t w as p repared  by d isso lv in g  concen tra ted  
su lfuric  ac id  (1%  by w eigh t o f  g lycol) in 0.3 m ole o f  1 ,2 -ethanedio l 
(excess 30% ), and  added  200 ml o f  to luene as azeo trop ic  agent. This 
reagen t w as added  into 0.6 m ole o f  lauric acid  w h ich  w as con ta in ed  in .a  
500 ml ro u n d  - bo ttom ed  flask  fitted  w ith  a D ean  and  S tark  w ater 
separa tion  unit. T hen  the m ixtu re  w as heated  by e lec trom en tle  for 3-6 
hours and the  reac tio n  tem perature  w as abou t 1 1 0 °c . T he w ate r w as 
separa ted  by  fo rm ing  the  azeotrope w ith  to luene. A fter the reac tio n  w as 
stopped , the reac tio n  m ix tu re  w as a llow ed  to cool a t room  tem peratu re . 
T hen  the  m ix tu re  w as added  into a 500 ml separa to ry  funnel and  w ashed  
w ith  d is tilled  w ater. T he organic  layer w as neu tra lized  w ith  sa tu ra ted  
sodium  h y d ro g en  carbonate  so lu tion  and w ashed  again  w ith  d istilled  
w ater. T he o rgan ic  layer w as dried  w ith  anhydrous sod ium  sulfate.
F ina lly  to lu en e  w as d istilled  to  ob tain  d iester p roducts.

ใ
3 .3 .2  P r e p a r a t io n  o f  lu b r ic a n ts

L u b rican ts  w ere p repared  by b lend ing  base  oil w ith  a d iester 
p roduct, w h ich  the w eigh t ratio  o f  base oil to  d iester p rodu cts w ere 
120:3, 120:2 and  120:1. The base oil used  w ere 150 SN  and 500 SN. 
T he p rocess to  p repare  lubrican ts com prises the steps o f  hea ting  the 
d iester p ro d u c t and  th en  added the d iester to the base oil or d irectly  
d isso lved  th e  so lid  d iester in heated  base oil at a tem pera tu re  h igher th an  
the  m elting  p o in t o f  the so lid  diester.
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3 .3 .3  D e te r m in a t io n  o f  c h e m ic a l  p r o p e r t i e s  o f  d ie s t e r  p r o d u c ts .

3.3.3.1 C haracteris tics o f  d iester p roducts w ere de term ined  
by F T IR  and  13c  - N M R .

3 .3 .3 .2  T he ox ida tion  point, therm al stab ility  and  the 
percen tages o f  ox ida tive  com pounds w ere determ ined  by  T G A  m ethod  
under a ir a tm osphere.

T G A  cond ition  
H eating  rate: 2 0 ° c  / m in 
T em peratu re  range: 50 to 4 5 0 °c  
A tm osphere : A ir
3.3 .3 .3  T he acid  num ber w as de term ined  by A S T M  D 974.

3 .3 .4  D e te r m in a t io n  o f p h y s i c a l  p r o p e r t i e s  o f  d ie s t e r  p r o d u c ts .
1

3.3.4.1 M elting  po in t w as determ ined  by e lectro therm al 
instrum ent.

3 .3 .4 .2  C o lo r w as determ ined  by A S T M  D  1500.
3.3 .4 .3  F lash  po in t w as determ ined  by A S T M  D  92.

3 .3 .5  D e te r m in a t io n  o f  p h y s i c a l  p r o p e r t i e s  o f  lu b r ic a n ts .

3 .3 .5 .IC o lo r  w as determ ined  by A S T M  D 1500.
3 .3 .5 .2  F lash  po in t w as de term ined  by A S T M  D  92.
3 .3 .5 .3  P our po in t w as determ ined  by A S T M  D  97.
3 .3 .5 .4  K inem atic  v iscosity  w as determ ined  by  A S T M  

D  445.
3 .3 .5 .5  V iscosity  index w as de term ined  by A S T M  D  2270.
3 .3 .5 .6  F oam ing  test w as determ ined  by A S T M  D  892.
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