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APPENDIX A
R esu lts  fro m  V a r y in g  C o n c e n tr a tio n s  o f  A c e ta ld e h y d e  and  A n tip o ly m e r a n ts

T a b le  A - l  R elation sh ip  b etw een  the absorbance o f  the y e llo w  co lor  o f  the aldol 
product and tim e at 2 5 ° c  in l% w t N aO H  solu tion .

T im e (m in) A ceta ld eh yd e ะ N aO H
1:1 0.75:1 0.5:1 0.25:1

0 0 0 0 0
5 0. 001 0. 001 0 0
10 0.003 0 .003 0. 001 0 .0 0 1
15 0 .0 1 4 0 . 0 1 0 0 .003 0 . 0 0 2
2 0 0.035 0. 021 0 .0 0 9 0 .003
25 0 .0 6 6 0 .0 3 7 0 .0 1 6 0 004
30 0 .1 0 8 0 .055 0 .025 0 .005
35 0 .1 6 2 0 .0 7 8 0 .0 3 6 0 .0 0 7
40 0 .245 0 . 1 0 0 0 .0 4 8 0 .0 0 9
45 0 .3 5 9 0 .1 2 6 0.061 0 . 0 1 2
50 0 .4 9 7 0 .155 0 .0 7 4 0 .015
55 0 .6 7 8 0 .1 8 9 0 .0 8 7 0 .0 1 8
60 0 .845 0 .223 0 . 1 0 0 0 .0 2 1
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Table A-2 Relationship between the absorbance of the yellow color of the aldol
product and time at 35°c in l%wt of NaOH solution.

T im e (m in) A ceta ld eh yd e : N aO H
1:1 0 .7 5 :1 0 .5 :1 0 .2 5 :1

0 0 0 0 0
5 0 .0 0 5 0 .0 0 3 0 .0 0 3 0 .0 0 2
10 0 .0 3 3 0 .0 1 9 0 .0 1 1 0 .0 0 4
15 0 .0 9 6 0 .0 5 7 0 .0 3 2 0 .0 0 8
2 0 0 .1 7 3 0 .1 0 7 0 .0 5 8 0 .0 1 6
25 0 .2 8 3 0 .1 6 5 0 .0 9 1 0 .0 2 6
3 0 0 .4 5 5 0 .2 4 2 0 .1 2 4 0 .0 3 7
35 0 .7 1 2 0 .3 7 1 0 .1 6 1 0 .0 4 9
4 0 1.091 0 .5 4 3 0 .2 0 2 0 .0 6 3
45 1 .4 4 4 0 .7 4 7 0 .2 5 3 0 .0 7 6
50 1 .7 7 4 0 .9 5 8 0 .3 1 9 0 .0 8 9
55 1 .992 1 .1 6 8 0 .3 9 5 0 .1 0 3
6 0 1 .9 9 9 1 .3 3 9 0 .4 7 8 0 .1 1 8

T a b le  A -3  R elation sh ip  betw een  the absorbance o f  the y e llo w  co lor  o f  the aldol 
product and tim e at 5 0 ° c  in l% w t o f  N aO H  solution.

T im e (m in) A ceta ld eh yd e : N aO H
1:1 0 .7 5 :1 0 .5 :1 0 .2 5 :1

0 0 0 0 0
5 0 .0 4 4 0 .0 2 2 0 .0 2 1 0 .0 0 6
10 0 .2 1 9 0 .1 6 6 0 .1 2 1 0 .0 3 3
15 0 .7 0 5 0 .4 9 9 0 .2 6 0 0 .0 7 2
2 0 1 .595 1 .2 3 2 0 .5 6 4 0 .1 1 4
25 1 .9 9 9 1 .9 3 6 1 .0 7 2 0 .1 6 0
3 0 - 1 .9 9 9 1 .543 0 .2 1 3
35 - - 1 .9 0 0 0 .2 9 6
4 0 - - 1 .9 9 9 0 .4 0 3
45 - - - 0 .5 3 5
50 - - - 0 .6 7 9
55 - - - 0 .8 4 7
6 0 - - - 1 .0 2 4
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Table A-4 Relationship between the absorbance of the yellow color of the aldol
product from the addition of antipolymerants and time at 25°c in l%wt NaOH
solution with concentration ratio of acetaldehyde to NaOl 11:1.

T im e
(m in)

Hydroxylamine HC1 : Acetaldehyde Hydroxylamine Sulfate : Acetaldehyde
1:1 0.5:1 0.25:1 1:1 0.5:1 0.25:1

0 0 0 0 0 0 0
5 0 0 0. 001 0 0 0
10 0 0 0 .0 0 8 0 0 0 . 0 0 0
15 0 0 0 .0 2 7 0 0 0 . 0 0 1
2 0 0 0. 001 0 .0 4 9 0 0 0 .0 0 3
25 0 0 . 0 0 2 0.071 0 0 0 .0 0 6
30 0 0.003 0.091 0 0 0 . 0 1 0
35 0 0 .005 0 . 1 1 0 0 0 0 .0 1 5
40 0 0 .0 0 7 0 .128 0 0 0 . 0 2 0
45 0 0 . 0 1 0 0.145 0 0 0 .0 2 5
50 0 0.013 0 .1 6 0 0 0 0 .0 3 0
55 0 0 .0 1 6 0.175 0 0 0 .0 3 6
60 0 0 .0 1 9 0 .187 0 0 0 .0 4 2

Table A -5  R elation sh ip  betw een  the absorbance o f  the y e llo w  co lor  o f  the aldol 
product from  the addition o f  antipolym erants and tim e at 3 5 ° c  in l% w t N aO H  
solu tion  w ith  concentration  ratio o f  acetaldehyde to N aO H  1:1.

T i m e
( m i n )

Hydroxylamine HC1 : Acetaldehyde Hydroxylamine Sulfate : Acetaldehyde
1:1 0 .5 :1 0 .2 5 :1 1:1 0 .5 :1 0 .2 5 :1

0 0 0 0 0 0 0
5 0 0 0 .0 0 7 0 0 0
10 0 0 0 .0 8 8 0 0 0 .0 0 3
15 0 0 .0 0 5 0 .1 4 9 0 0 0 .0 1 3
2 0 0 0 .0 1 3 0 .1 9 4 0 0 0 .0 2 5
2 5 0 0 .0 2 4 0 .2 2 9 0 0 0 . 0 3 9
3 0 0 0 .0 3 5 0 2 6 4 0 0 0 . 0 5 6
3 5 0 0 .0 4 9 0 .2 9 4 0 0 0 .0 7 4
4 0 0 0 .0 6 3 0 .3 2 5 0 0 0 .0 9 1
4 5 0 0 .0 7 7 0 .3 5 5 0 0 0 .1 0 8
5 0 0 0 .0 9 3 0 .3 8 4 0 0 0 .1 2 5
5 5 0 0 .1 0 8 0 .4 1 3 0 0 0 .1 4 3
6 0 0 0 .1 2 3 0 .4 4 3 0 0 0 .1 5 4
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Table A-6 Relationship between the absorbance of the yellow color ot the aldol
product from the addition of antipolymerants and time at 50°c in l%wt NaOH
solution with concentration ratio of acetaldehyde to NaOH 1:1.

T im e
(m in )

Hydroxylamine HC1 ะ Acetaldehyde Hydroxylamine Sulfate : Acetaldehyde
1:1 0.5:1 0.25:1 1:1 0.5:1 0.25:1

0 0 0 0 0 0 0
5 0 0 .0 0 8 0 .1 1 8 0 0 0 .0 0 9
10 0 0.061 0 .235 0 0 0 .0 7 2
15 0 0 .1 1 9 0 .3 0 8 0 0 0 .1 4 2
2 0 0 0 .1 5 4 0 .3 7 9 0 0 0 .183
25 0 0 .1 7 7 0.453 0 0 0 .203
30 0 0 .1 9 0 0 .5 2 9 “ 0 0 0 .2 1 8
35 0 0 .205 0 .625 ~ 0 0 0.231
4 0 0 0.223 0 .7 3 8 0 0 0 .2 4 4
45 0 0 .2 3 7 0.865 0 0 0 .2 5 6
50 0 0 .253 1. 000 0 0 0 .2 6 8
55 0 0 .2 6 8 1.140 0 0 0 .2 8 0
60 0 0 .283 1.270 0 0 0 .2 9 2

T a b le  A -7  R elation sh ip  b etw een  the absorbance o f  the y e llo w  co lor  o f  the aldol 
product from  the addition  o f  sodium  su lfate and tim e at 2 5 ° c  in l% w t N aO H  
so lu tion  w ith  concentration  ratio o f  aceta ldehyd e to N aO H  1:1.

T im e (m in) N o
antipolym erant

Sodium Sulfate : Acetaldehyde (by mole)
1:1 0.5:1

0 0 . 0 0 0 0 0
5 0 .0 0 1 0. 001 0 .0 0 1
10 0.003 0 .005 0 .0 0 5
15 0 .0 1 4 0 . 0 2 0 0 . 0 2 0
2 0 0 .035 0 .0 4 6 0 .0 4 6
25 0 .0 6 6 0 .085 0 .0 8 0
30 0 .1 0 8 0 .1 6 6 0 .1 2 8
35 0 .162 0 .3 1 0 0 .2 1 4
40 0.245 0.501 0 .3 4 0
45 0 .3 5 9 0 .6 9 0 0 .505
50 0 .4 9 7 0 .8 8 0 0 .6 7 8
55 0 .6 7 8 1.035 0 .845
60 0 .845 1.153 0 .985



APPENDIX B
R eduction  E fficiency by A dding A ntipolym eran ts
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T im e (m in )
Figure B -l  R eduction  e ffic ien cy  o f  the antipolym erants at 2 5 ° c .
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T im e (m in )
Figure B-2 R eduction  e ffic ien cy  o f  the antipolym erants at 3 5 ° c .
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F ig u re  B -3  R eduction  e ffic ien cy  o f  the antipolym erants at 5 0 ° c .



APPENDIX c
A ld o l C o n d e n sa tio n  E m p ir ica l M o d el

Model:

A b s o r b a n c e  =ะ k 2e k|T(K) (C -l)

Temperature (K)
295 300 305 310 315 320 325

F ig u re  C - l  R e la t io n s h ip  b e tw e e n  a b s o r b a n c e  o f  th e  y e l lo w  c o lo r  o f  th e  a ld o l 
p r o d u c t  a n d  te m p e r a tu r e ( K )  in  l% w t  N a O H  s o lu t io n  a t 15 m in u te s ;  k} =  0 .1 5 7  
(♦ , ■ , A. X ), k2  =  -5 1 .1 7 4  (♦ ), -5 1 .5 1 3  (■ ), -5 2 .1 6 6  (A ), -5 3 .4 4 8  (x  ).



ln
(A

bs
or

ba
nc

e)

62

T e m p e r a tu r e  (K )
295 300 305 310 315 320 325

F ig u re  C -2  R elation sh ip  b etw een  ln(absorbance) o f  the y e llo w  color o f  the aldol 
product and tem perature(K ) in l% w t N aO H  so lu tion  at 2 0  m inutes; k\ =  0 .1 5 6  
(♦ , ■ - ▲ . X ), k2  =  -4 9 .9 2 9  (♦ ), - 5 0 .1 9 2  (■ ), - 5 0 .9 8 4  (A ), -5 2 .3 1 3  ( x ) .
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