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APPENDICES

Appendix A Titration Method

1. Standardization ofNaOH was measured by using potassium acid phatalate 
(Equation 1 )

Normality = (Pfjf?*1000)/(MW*(F-EZ>)) (1)

Where Wp = Weight of potassium acid phatalate (g)
V = Amount of NaOH was used in titration sample (ml)
Vb = Amount of NaOH was used in titration blank (ml)
MW = Molecular weight of potassium acid phatalate

2. A 0.02 M of NaOH solution was used to measure the concentration of 
HC1 solution.

NaOH + HCl -> H20  + NaCl

To evaluate the acidity of catalysts was calculated as follows (Equation 2)

, cCOHJxAVC(H ) = - - - - -  - (2)

Where c(H+) = the acid quantity of sulfonated samples 
c(OH') = the concentration of the NaOH solution 
AV = the volume of the NaOH solution consumed in titration
M = the quality of the catalyst samples in ultrasonic oscillation reaction



I

T a b l e  À . 1  C a lc u la t io n  th e  a c id  s i te  o f  c a ta ly s ts

S a m p l e N o . V o l u m e  ( m l ) W e i g h t  o f  C a t a l y s t N a O H T o t a l  A c i d  s i t e A v g .

S t a r t F i n a l ( g ) ( m l ) ( m m o l / g )

C a ta ly s t  s u l fo n a te d  o f 1 0.00 1 3.55 0.0514 1 3.55 1.38
110 °c 5 h 2 0.00 3.65 0.0550 3.65 1 .33 1.36

3 0.00 3.50 0.0512 3.50 1.37
C a ta ly s t  s u l fo n a te d  o f 1 0.00 3.00 0.0549 3.00 1.09 1.12
130°c 5 h 2 0.00 2.85 0.0497 2.85 1.15
C a ta ly s t  s u l fo n a te d  o f 1 0.00 2.95 0.0504 2.95 1 1 . 1 7

150 °c 5 h 2 0.00 3.15 0.0527 3.15 1.20 1.17
3 0.00 2.95 0.0514 2.95 1.15

C a ta ly s t  s u l fo n a te d  o f 1 0.00 3.00 0.0495 3.00 1.21
110 °c 3 h 2 0.00 3.15 0.0531 3.15 1 . 1 9 1.19

ว 0.00 3.20 0.0551 ' 3.20 1.16
C a ta ly s t  s u l fo n a te d  o f 1 0.00 2.80 0.0515 2.80 1.09
110°c 7h 2 0.00 2.85 0.0493 2.85 1.16 1.13

ท3 0.00 2.90 0.0511 2.90 1.14
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A p p e n d i x  B  G a s  C h r o m a t o g r a p h y  ( G C )
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F i g u r e  B . l  C h ro m a to g ra m  o f  fa tty  a c id  m e th y l e s te r  (F A M E s )  in  b io d ie s e l .

T h e  m e th y l  e s te r  c o n te n t ,  y ie ld , a n d  c o n v e r s io n  w e r e  d e te rm in e d  u s in g  E q u a t io n  (3 ).

c  =  ^  A}~ A"  X C/:/ x  V f;i X  1 0 0  (3 )A , 1 m

c  M e th y l  e s te r  c o n te n t  o r  F a t ty  a c id  m e th y l e s te r  (F A M E )

1A T h e  o v e ra l l  a r e a  o f  m e th y l e s te r  f ro m  c , 4 to  c 24

A 1:1 T h e  p e a k  a r e a  o f  th a t w h ic h  is  a lig n e d  w ith

m e th y lh e p ta d e c a n o a te  s o lu t io n

c C o n c e n t r a t io n  in  m g /m l o f  m e th y l  h e p ta d e c a n o a te  s o lu t io n  

V 1:1 V o lu m e  o f  m e th y l  h e p ta d e c a n o a te  s o lu t io n

m W e ig h t  in. m g  o f  s a m p le
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F i g u r e  B . 2 M e th y l e s te r  c o n te n t  o f  b io d ie s e l  f ro m  c a ta ly s t  s u l fo n a te d  o f  110  °c 5 h

T a b l e  B . 2  T h e  m e th y l e s te r  c o n te n ts  d a ta  o f  b io d ie s e l  f ro m  c a ta ly s t  s u l f o n a te d  o f
11 0  °c 5 h  a n a ly z e d  b y  u s in g  a  H e w le t t  P a c k a rd  G C  m o d e l  5 8 9 0

P e a k
R e t

T i m e
T y p e W i d t h A r e a S t a r t  T i m e

E n d

T i m e

1 7 .8 2 3 B H 0 .0 2 4 6 9 5 1 0 0 3 7 .7 5 7 7 .8 7
2 7 .8 8 8 H B 0 .0 3 5 4 2 0 5 7 .8 7 8 .1 4 7
3 7 .9 9 8 B B 0 .0 3 4 3 4 8 3 7 .9 5 8 8 .0 5
4 1 8 .6 4 5 B B 0 .0 9 2 2 5 7 6 1 8 .5 1 7 1 8 .9
5 1 9 .4 2 7 B B 0 .0 8 4 8 8 3 1 9 .3 2 7 1 9 .5 7 7
6 2 7 .1 2 3 B B 0 .1 1 7 2 4 7 8 9 2 6 .9 3 7 2 7 .6 0 3
7 2 9 .3 7 1 B B 0.1 14 2 3 0 3 2 9 .2 1 7 2 9 .6 1 7
8 2 9 .8 1 1 B V 0 .1 2 4 1 5 7 7 0 2 9 .6 5 3 3 0 .1 7
9 3 0 .2 9 4 M M 0 .1 7 9 11 4 8 3 0 .1 8 3 3 0 .5 8 2
10 3 1 .7 2 1 B B 0 . 1 2 1 9 8 4 3 9 3 1 .4 3 3 3 2 .3 6
1 1 3 4 .0 9 1 B B 0 . 1 0 1 2 0 7 6 3 3 .9 2 3 4 .3 3 3
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T a b l e  B . 2  ( c o n t .)  T h e  m e th y l  e s te r  c o n te n ts  d a ta  o f  b io d ie s e l  f ro m  c a ta ly s t  
s u l fo n a te d  o f  110  °c 5 h  a n a ly z e d  b y  u s in g  a  H e w le t t  P a c k a rd  G C  m o d e l  5 8 9 0

P e a k
R e t

T i m e
T y p e W i d t h A r e a S t a r t  T i m e

E n d

T i m e

1 2 3 6 .0 5 1 B B 0 . 1 1 2 6251 3 5 .8 5 3 3 6 .3 7
13 3 7 .5 3 4 - B V 0 .1 5 7 4 4 7 8 3 7 .2 7 3 7 .6 6
14 3 7 .7 5 7 พ 0 .1 4 5 4 0 9 6 3 7 .6 6 3 7 .9 6
15 3 8 .3 8 6 พ 0 .1 3 6 2 8 3 4 4 7 3 7 .9 6 3 8 .5 4 1
16 3 8 .6 2 1 V B 0 .1 0 4 2 2 2 5 5 3 8 .5 4 1 3 9 .0 7
17 3 9 .1 9 1 M M ' 0 .0 9 9 6 0 5 3 9 .0 7 5 3 9 .3 2 5
18 3 9 .4 9 6 M M 0.1 3 1 8 9 8 3 9 .3 2 5 3 9 .7 7 5
19 4 0 .2 3 3 M M 0.1 5 1 11 18 3 9 .8 8 1 4 0 .4 6 4
2 0 4 0 .8 0 7 B V 0 . 1 1 8 2 0 0 1 4 0 .6 0 7 4 1 .0 1 3
2 1 4 1 .1 4 V B 0 .1 0 4 15 5 0 4 1 .0 1 3 4 1 .3 5 7
2 2 4 1 .5 5 1 B V 0 .1 0 4 5 4 8 3 8 4 1 .3 5 7 4 2 .0 2 7
23 4 4 .0 6 3 M M 0 .1 2 5 8 2 2 4 3 .9 0 7 4 4 .3 2 4
2 4 4 4 .8 4 M M 0 .1 5 2 7 0 6 4 4 .5 2 9 4 5 .0 4 1
25 4 5 .2 0 4 B B 0 .0 9 7 18 52 4 5 .0 4 7 4 5 .4 1 7
2 6 4 5 .9 9 6 B B 0 .0 9 7 3621 4 5 .8 6 3 4 6 .2 9 3
27 4 8 .9 6 6 B B 0 .0 9 5 14 8 8 4 8 .8 1 7 4 9 .1 7 7
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C U R R I C U L U M  V I T A E

N a m e :  M s. K a n o k w a n  N a m w o n g
D a t e  o f  B i r t h :  O c to b e r  2 5 , 19 89
N a t i o n a l i t y :  T h a i
U n i v e r s i t y  E d u c a t i o n :

2 0 0 8 - 2 0 1  I B a c h e lo r  D e g re e  o f  In d u s tr ia l  C h e m is tr y ,  F a c u l ty  o f  S c ie n c e , 
C h ia n g  M a i U n iv e r s i ty ,  C h ia n g  M a i, T h a i la n d  
W o r k  E x p e r i e n c e :

2 0 1 0  P o s i t io n :  In te rn s h ip  S tu d e n t
C o m p a n y  N a m e : A m a ta  B .G r im m  L td .

P r o c e e d i n g s :

1. N a m w o n g , K .; a n d  L u e n g n a ru e m i tc h a i ,  A . (2 0 1 4 . A p ri l  2 3 )  B io d ie s e l  P ro d u c t io n  
U s in g  S o l id  A c id  C a ta ly s t  v ia  E s te r i f ic a t io n  o f  O le ic  A c id . P r o c e e d in g s  o f  th e  5 th 
R e s e a rc h  S y m p o s iu m  o n  P e tr o le u m . P e tr o c h e m ic a l ,  a n d  A d v a n c e d  M a te r ia ls  a n d  
2 0 th P P C  S y m p o s iu m  o n  P e tr o le u m , P e tr o c h e m ic a l ,  a n d  P o ly m e r s , B a n g k o k , 
T h a i la n d .

2 . N a m w o n g , K .; a n d  L u e n g n a ru e m i tc h a i ,  A . (2 0 1 4 , M a r c h  1 0 -1 3 )  H e te ro g e n e o u s  
C a ta ly s ts  fo r  B io d ie s e l  P ro d u c t io n  v ia  E s te r i f ic a t io n  f ro m  O le ic  A c id . 
I n te rn a t io n a l  C o n f e re n c e  o n  C a ta ly s is  a n d  C h e m is try  (N C C C  2 0 1 4 ) . N e th e r la n d s
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