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APPENDIX A

GC Chromatogram and standard Curve o f Carboxylic acid and Esters

MSTFA

0. ร- 

0.7-

THF

Acetic acid ก-Octane std.

5 12.0 i2.5

Figure A -l Chromatogram of acetic acid by using ท-octane as internal standard.
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12 .0 13 .0 14.0 15.0 16:0

Figure A-2 Chromatogram of (a) octanoic acid and (b) ethyl octanoate 

by using ท-decane as internal standard.
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(a)

ก-Dectane std. Laurie acid

(b)

n-Dectane std.

E th y l la u ra te

ร. 0 7.3
77“ - ’ ' '----— f

Figure A-3 Chromatogram of (a) Laurie acid and (b) ethyl laurate by using ก- 

decane as internal standard.
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Figure A-4 The standard curves of acetic acid by using ก-octane as internal standard.
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Figure A-5 The  s ta nda rd  cu rves  o f  (a) o c ta n o ic  ac id  and  (b) e th y l  
o c ta n o a te  b y  using n -d e ca ne  as in te rn a l s tanda rd .
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Peak area of laurie acid / Int.Std.

Figure A-6 T he  s ta nda rd  cu rves  o f  (a) lau rie  ac id  and  (b) e th y l la u ra te  
b y  using ก-d e can e  as in te rn a l s tanda rd .
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Appendix B

Gas chromatography analyzer was used to determine products of carboxylic 

acid and ethanol esterification. Ester products were identified using internal standard 

method.

The percent ester yield and carboxylic acid conversion were calculated based 

on the results obtained from gas chromatography. ก-(วctane (for acetic acid 

esterification) and ก-decane (for octanoic acid and lauric acid esterification) were 

used as internal standard.

For example: A = exact amount of reactant (mol)

B = exact amount of internal standard was added (mol) 

c = exact amount of desired product prepared (mol)

D = total volume of the reaction mixture (ทาน 

E = peak area of the internal standard 

F = peak area of the desired product

The calculation of the percent yield can be described as follows:

The amount of the product from the reaction mixture
(B  X  F\ _ G

The amount of the product in reaction mixture (อ mL)

= G X อ = H
The correction factor of the product can be calculated as:

= C/H = I
Thus, the percentage of product can be calculated as:

X h/ri X 1\% yield of product =  I ■—J — J  X 100
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T e x tu ra l Properties o f  S ilica-Supported N ation0 C ata lyst (SAC-13)
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1 10 100 1000 10000 
dp/nm

Figure C -l N2 adsorption-desorption isotherms (a) and BJH pore size 

distribution (b) of SAC-13.

T ab le  C- 1 Textural properties of SAC-13.

s j 0 pe l / ep
Sample

(m z g"1) (m 2  g'1) (nm) (cm3 g เ) (cm3 g ‘)

SAC-13 215 187 7.2 0.60 0.11

n.d. = not determined. 
a BET surface area.
b External surface area from f-plot curves. 
c Pore diameter calculated using the BJH method. 
d Total pore volume. 
e Mesopore volume.
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