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APPENDICES

Appendix A Total Ion Chromatography of Methyl Ester and 
Unreacted Methyl Ester

Figure A1 Total ion chromatography of methyl ester.

Figure A2 Total ion chromatography of unmethyl ester from the UV/O2 system’
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Figure A 3 Total ion chromatography of unmethyl ester from the O 3 /O 2  system.

Figure A4 Total ion chromatography of unmethyl ester from the U V /O 3 /O 2  system.
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Figure A5 Total ion chromatography of unmethyl ester from the UV/O3 system.
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Table Al Methyl ester and unreacted methyl ester compositions from GC-MS analysis

W h i t e  M E u n M E  U V / 0 2 u n M E  O3/O2 u n M E  U V / O j/ O j u n M E U V / O 3

T i m e C o m p o s i t i o n T i m e C o m p o s i t i o n T i m e C o m p o s i t i o n T i m e C o m p o s i t i o n T i m e C o m p o s i t i o n

C o m p o n e n t (m in ) ( w t % ) (m in ) ( w t % ) (m in ) ( w t % ) (m in )
1

( w t % ) (m in ) ( w t % )

c  12:0 1295 0 .0 0 129 7 0 .5 1 129 7 1.08 129 7 1 .22 129 6 1 .28
C 1 4 :0 192 2 0 .0 0 192 2 4 .5 7 192 2 6 .9 8 19 2 2 7 .9 7 192 2 0 .3 8
c  1 6 : 0 2 5 5 2 3 6 .0 1 2 5 2 5 4 6 .8 1 2 5 2 5 4 5 .1 3 2 5 2 4 4 3 .0 0 2 5 2 7 5 0 .7 8  ■

C 18:2 3 0 3 4 0 .51 2 9 7 3 0 .8 0 2 9 7 3 0 .5 6 2 9 7 4 0 .6 2 2 9 7 4 0 .1 9
C l  8:1 3 0 9 5 4 5 .3 4 3 0 0 3 4 3 .9 8 3 0 0 3 3 3 .4 5 3 0 0 2 3 4 .9 8 3 0 0 6 3 8 .8 8
C 18:0 3 0 9 6 1 8 .1 4 3 0 7 5 3 .3 3 3 0 7 5 1 2 .8 0 3 0 7 5 1 2 .2 2 3 0 7 6 8 .4 9

I 4 ^
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Appendix B Experimental Condition and Conversion Calculation

Table B1 Experimental conditions and conversion calculation of the effect of different reactants and initiators

System
Time

(h)
s o 2 •

(ml/min) »

Total volume 
S 0 2 (ml)

o 2
(ml/min)

Total volume 
0 2 (ml)

๐3
(1/min)

Total 
volume O 3 

(1)
Starting 
ME (g)

Reactor 
Outlet (g)

Unreacted 
ME (g)

Conversion
(%wt/wt)

1 u v / o 2 4 100 2 4 0 0 0 100 2 4 0 0 0 0 0 1 7 2 .1 7 1 8 2 .2 6 1 5 9 .3 4 7 .4 5
2 0 3/ 0 2 4 100 2 4 0 0 0 100 2 4 0 0 0 0 .5 120 1 7 2 .2 2 1 8 3 .9 9 1 6 0 .3 4 6 .9 0
3 u v / o 3/ o 2 4 100 2 4 0 0 0 100 2 4 0 0 0 0 .5 120 1 7 2 .8 7 1 8 3 .0 5 1 4 9 .5 0 1 3 .5 2
4 u v /03 4 100 2 4 0 0 0 0 0 0 .5 120 1 7 2 .7 5 1 8 2 .8 9 166 .51 3 .6 1

Table B2 Experimental conditions and conversion calculation of the effect of reaction time

System
Time
(h)

ร๐ 2
(ml/min)

Total
volume S 0 2 

(ml)
o 2

(ml/min)

Total 
volume 0 2 

(ml)
๐ 3

(1/min)

Total 
volume O 3

(1)
Starting
m e  (g)

Reactor 
Outlet (g)

Unreacted 
ME (g)

Conversion
(%w/w)

Total 
. product 

(g)
5 i u v / o 3/ o 2 1 100 6 0 0 0 100 6 0 0 0 0 .5 3 0 1 7 2 .6 3 1 7 7 .3 0 164 .5 1 4 .7 0 5 .9 1
6 2 U V / 0 3/ 0 2 2 100 1 2 0 0 0 100 1 2 0 0 0 0 .5 1 60 1 7 2 .3 2 1 8 0 .1 0 154 .7 1 1 0 .22 1 2 .9 9
7 3 U V / 0 3/ 0 2 4 100 2 4 0 0 0 100 2 4 0 0 0 0 .5 120 1 7 2 .8 7 1 8 3 .0 5 1 4 9 .5 0 1 3 .52 1 7 .4 5
8 4 U V / 0 3/ 0 2 6 100 3 6 0 0 0 100 3 6 0 0 0 0 .5 180 1 7 2 .3 7 1 8 6 .1 8 1 4 6 .9 8 14 .73 2 0 .8

-p*
oo



I Appendix c  Liquid Chromatography Analysis

Table C l Liquid chromatography analysis of effect of reaction time I

System Reaction
Time
(fa)

Disulfonates Monosulfonates % Composition Ratio
Time(min) Area Height Time(min) Area Height % Di sulfonate %MONOsulfonate

Mono/Di

a-MES Cl8 - - - - 5.42 22747592 1052709 - - -
5 1 4.69 695038 20487 5.74 8128127 235925 7.88 92.12 11.69
6 2 4.65 745103 22074 5.70 8086646 285762 8.44 91.56 10.85
7 4 ' 4.6L 2829715 92969 5.60, 22264419 630573 11.28 88.72 7.87
8 6 4.55 1931967 51341 6.08 10179423 242454 15.95 84.05 5.27

-1̂To
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