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ไคหำการสืกษาทคลองภายใฅสภาวะคาง‘'''ก้น สาn h  ซในการหำใหเกิคอึเธอริพ ิเคซ้น ( e t h e r i f y in g  

agent) คอไซเคยมกลอโรอะซเคฅ (sodium  c h lo r o a c e t a t e ) ซงเฅรยมไคใหมๆจาก 

ปฏิกริยาของโซเคียมไอครอกไซค (sodium  h y d ro x id e )  และกรคโมโนคลอโรอะซิคิก(mono 

c h lo r o a c e t ic  a c id )  การสืกษานไค้หำการทคลองโคยใซแฟกเคอรคางๆ เซน อฒภูมิ เวลา 

และริแอกซ้นมิเคยเป็นค้น เป็นองคประกอบในการพิจาร'เนา เกย'วก้นขอบเฃฅ ( e x te n t)  ของ 

ริแอกหิวิฅของโซเคียมอิออน

การทคลองไค้ปฏิบ้คการหื้อุฒภูมิ 2 6  + 2 และท k k  + 2 องกาเซลเซึยส (degree  

C e lc i u s ) เวลา 1 , 3 , 5 และ 7 วน และใชริแอกซ้นมิเคยซนิคคางๆ ฅวอยางเซน เบนธม 

(b en zen e), ไทลอน ( to lu e n e ) ,  นอรมอล-เอ'กเชน (n-hexane) 1 ไขไคลเอกเซน

(cy c lo h e x a n e )  , เมทธิล เอทธิล คโคน (m ethyl e th y l k e to n e ) , อะซโคน 

( acetone ) , ไอโซ—ไปรนิลแอลกอฮอล ( is o - p r o p y l  a lc o h o l)  ,นอรมอล-โปรนิล

แอลกอออล (n -p ro p y l a lc o h o l)  และ เอทธล แอลกอออล ( e th y l a lc o h o l)  หลง 

จากปฏิกริยาเคมิเก ิคขนในซวงเวลาคางๆก้นคงกลาวแลว นำขลิคภ้ผททไค'ใ!]หาปริมาเนของการแหน'ท 

(Degree o f  s u b s t i t u t io n ,  D . ร .  )และการพิจารเนาขอบเฃฅของริแอกทิวิฅของโซเคียม 

อิออนใบสภาวะหนง5'1 พิจารเนาจากคาคีกร ิฃ องการแทนทซองขลิฅภ พ เทไคในวินแรก เป ็น เก เพ !

คิคสิน สวนคาของคีกริของการแหนหี๋ในซวงเวลาอืนๆ ( 3 , 5 แ ล ะ7 วิน)นน จะใซเป ็น  

เครืองซบง'ให้'ทราบกิงก'วามสามารถไนการสงเสริม'ให เกิคอึเธอริพิเค'ซ้นในเซลลูโลส
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A b stra ct

The r e a c t iv it y  o f sodium ions in  e t h e r if ic a t io n  re a c tio n  

o f c e llu lo s e  was stu d ied  and the experiments were conducted under 

variou s re a ctio n  co n d it io n s . Sodium ch lo ro aceta te  im m ediately obtained  

from the re a c tio n  o f sodium hydroxide and m onochloroacetic a c id , was 

used as e th e r ify in g  agent. The extent o f the r e a c t iv it y  o f sodium 

ions was stu d ied  a t variou s tem peratures, re a c tio n  times and re a c tio n  

media.

In th is  work, the la b o ra to ry  experiments were conducted at 

2 6  + 2°c and at 44 + 2°c fo r  1, 3, 5 and 7 days and by us in g  non -po lar  

(benzene, to luene, n-hexane and cyclohexane) and p o la r  organic so lven ts  

(methyl e th y l ketone, acetone, is o -p ro p y l a lc o h o l, n -p ro p y l a lco h o l and 

e th y l a lco h o l)  as re a c tio n  media. The degrees of s u b s t itu t io n  ( D .3 .5ร) 

of e t h e r if ic a t io n  products a f t e r  1, 3> 5 and 7 days were determ ined.

The D .S . 's  o f the f i r s t  day were used as re ference  fo r  co n s id e rin g  the 

extent o f the r e a c t iv it y  o f sodium ion s whereas those o f th ird , f i f t h  

and seventh days as in d ic a to rs  o f the in d u cin g  tendency or promotion
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fo r  fu rth e r e th e r if ic a tio n  o f ce llu lose .
Prom th is  experiment, the extent o f the re a c t iv ity  o f sodium 

ions was found to be affected by temperature, reaction time and by the 
nature of reaction media and o f ce llu lose. By comparison, the most 
sa tis fac to ry  re s u lt was obtained by using methyl e thy l ketone as a 
reaction medium. Methyl e thy l ketone is ,  thus, considered as an excel­
le n t reaction medium w ith  high re a c t iv ity  o f sodium ions and w ith  the 
preferred promotion fo r  fu rth e r e th e r if ic a tio n  under the reaction 
conditions of th is  inves tig a tion .



v i i i

ACKNOWLEDGEMENTS

The w rite r  wishes to express her s in ce re  g ra titu d e  to her 

a d v ise r -  Dr. Anamai Singhabhandhu, and to her th e s is  committee- 

Dr. Sunt Techakumpuch and A s s is ta n t  P ro fesso r Manida Hayodom fo r  

th e ir  guidance and encouragement through out the course o f th is  work. 

G ratitu d e  i s  a lso  extended to Dr. P ra p r it  Na Nagara, Dr. Charoen 

Vashrangsi and s ta f f s  o f the Department of Sc ience , M in is t ry  o f Industry  

fo r  th e ir  cooperation  re la te d  to s c ie n t i f i c  instrum ents needed fo r  con­

du cting  the experim ent.

She i s  indepted to The N atio n a l Research C o u n cil o f Tha iland  

fo r  g ra n tin g  her f in a n c ia l  a ss is ta n ce  wnich p a r t ia l ly  supported the

expense o f th is  work.



ix
c o ntacts

O O o o

r-AGi

A. b ร "t r  Q. c t ( -L 1”13. 1 ) o 0 o ปิ o o o o G o o Q o o o o o o o o c o o o o o o o o o o o o o o o o o  O O O O O O O O O 0 O 1 "V"

A b s t r a c t  ( E n g l is h )  O O O P O . O . O O O O O O O O O O O O C O O O O O O O S O O O O O O O O O O C  o o o o o o  v i

Xj 1 s t  o f  1 ร. o l  6S 0 ๐ 0 ๐ ๐ ๐ 0 ๐ ๐ 0 0 ๐ 0 ๐๐ 0 ๐ 0 ๐๐ ๐๐๐๐ เ: ๐๐๐ ๐ 0 0 ๐ 0 ๐ 0 ๐ 0 0 ๐ 0 0 0 0  0 0 0 0 0 0 0  O'—

A i s t  o f  J.’ 1  g น re s  ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐  ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐  0 0 ๐ ๐ ๐ 0 ๐ 0 0 ๐ ๐ ๐ 0 ๐ 0 0 0 ๐๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ 0 ๐ X 1

CHAPTER

1๐ INTRODUCTION . ๐ ๐ ๐ ๐ .  ๐ ๐ .  ๐ ๐ ๐ ๐ ๐ ๐ ๐

ว TWROPyL. ๐ X . LJ—r \—- XI J. ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐  ๐ ๐ ๐ ๐

3. EXPERIMENTS ๐ ๐ .  ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐  ๐๐. ,  ๐๐ 

3 ๐ 1 R ea.ction-m edia  . . ๐ ๐ ๐ ๐ ๐

3 .2  E x p e rim e n ta l P ro ce d u re  ๐ .  ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ . .

3 .3  R e a c t iv i t y  o f  Sodium Ions in  the  System  

3 . RESULTS AND DISCUSSION ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ , ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ 0

3“ ๐ X I» t  2 6  H' 2 c 0 ๐ .  0 . 0 .  0 . 0 0 0 0 ๐ ๐ 0 ๐ ๐ 0 0 0 0  ๐ ๐ ๐ ๐ ๐ ๐

3 .1 .1  N o n -p o la r  o rg a n ic  s o lv e n ts  as r e a c t io n  media . 1 3

3 .1 .2  P o la r  o rg a n ic  s o lv e n t s  as r e a c t io n  m edia ๐๐ 20

3 ๐2 i t  3" 3 "1” 2 c 0 ๐ 0 0 0 0 .  . 0 0 0 0 ๐ ๐ 0 ๐ 0 ๐ 0 0 ๐ 0 ๐ ๐ 0 0 0  ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐  o 2 c

3 .2 .1  N o n -p c la r  o rg a n ic  s o lv e n ts  as r e a c t io n  media2o

3 .2 .2  P o la r  o rg a n ic  s o lv e n ts  as r e a c t io n  m edia 0 ๐ 35

3 . 3  N o n -p o la r  O rg a n ic  S o lv e n ts  v s . P o la r  O rg a n ic  S o lv e n ts3 3

3 . 3 . 1  N o n -p o la r  r e a c t io n  m edia 0 ๐ . 0 0 . . ๐ ๐ ๐ 0 0 .๐๐๐๐๐ 3 3

3 . 3 . 2  P o la r  r e a c t io n  m edia . ๐ ๐ ๐ ๐ . 0 . ๐ ๐ ๐ . . .  = . . . ๐ ๐ ๐ ๐  5 0

3 .3  Maximum D .s .  o f  the  P ro d u c ts  O b ta in ed  a t  33-  ̂ 2 c 
w ith  E t h e r i f i c a t io n  in  M eth y l E t h y l  Ketone ๐ ๐ ๐ ๐ . .  5 3

3 .  CON CLUS ION 0 0 0 0 ๐ 0 ๐ 0 0 0 0 ๐ 0 0 ๐ 0 0 ๐ 0 0 0 0 ๐ ๐ ๐ 0 0 ๐ 0 0  ๐ 0 ๐ 0 0 0 0 0 0 0 0 0 0 0 0  5 )

-U-Al" xJ-RajN c JiS . ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐ ๐  0 ๐ ๐ 0 ๐ 0 ๐ 0 ๐ ๐ 0 0 0 ๐ ๐ ๐ 0 ๐ 0 0 ๐ 0 0 ๐ ๐ 0 0 ๐ 0 ๐ 0 0 0 ๐ 0 0 . 0 0 0  Co

1
3
o
ร

10
11
13
13

VITA 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 ๐ 0 ๐ . 0 0 0 0 0 0 0 0 ๐ 6 7



X
LIST  OF TABLES

Table PAGE

1.

2.

DoS.’s of the products obtained from Experiment using non­
po lar organic so lven ts  as reac tion  media and various
reac tio n  times a t 26 + 2 G «eo.oe.oooooeOooopeQpeoooooo.s 1 G
D.So'ร
organic 
a t 26 +

o f the products obtained from experiment 
so lven ts  as reac tion  media and va rious
? ° cท— w o o c o o o o o o » o o o o o o o » o o o o o o o o o o o o o o o o o

using p o la r 
re a c tio n  times

. .  21O O Q O O O O O » ®  — I

5. D „s . ’ ร o f the products obtained from experiment using non­
p o la r organic so lven ts  as re a c tio n  media and various re a c tio n  
times a t ”1“ 2 c 00»OQQ900000<*»OOOOOOOOOOOOOOCOOOOOO»aOO 2 J

G. B .s . 'ร  o f the products obtained from experiment using p o la r 
organic so lven ts  as reac tion  media, and va rious re a c tio n  tim es 
a t  4* G T 2 0 •aocDD9oCooo*oeooaaoaoaaooaocoeooaDioDD°aaoDO น o

5. Comparison o f DoS. ' s of  the products obtained a t 26 + 2°c  find 
a t GG + 2 °c  fo r  non-po la r organic so lven ts  as re a c tio n  mediaG5

6 . Comparison o f D. So '  ร o f the products obtained a t 26 _+ 2°c  and 
at GG + 2°c  fo r  p o la r organic so lven ts  as re a c tio n  media . 0  52

7. D. So' ร o f  the products obtained from new trea ted  pulp by
using m ethyl e th y l ketone as re a c tio n  medium and e t h e r i f i ­
ca tion  a t 26 1+ 2°c  . . . . . . C P O . O O O . 0 0 0 .  = o o < , „ . . 0 0 . 0 . . c o c o . . » .  59

o. D .S .'s  o f the products obtained from new tre a te d  pulp by 
using m ethyl e tliy lke to n e  as re a c tio n  medium and fc th e r if i -  
cat ion a t GG' V 2 o 0 0 0 0 0 0 . 0 . 0 . 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 * . 0 0 . 0 ° 0 0 0 0  G 1

9. L is t  o f e th e r if ic a t io n  products w ith  D .s. h ig her than 0 .7  . 06G



Ï.GE

15

16

17

1 8

19

22

25

24

25

26

27

x i
LIST OF FIGURES

ว . ร .  VERSUS ETHERIFICATION TIME (a t  26  +  2 ° c  ; BENZENE AS

REACTION m edium ) ......... ..................... ......................... ..

D. ร .  VERSUS ETHERIFICATION TIME (a t  2 6  + 2 ° c  ; TOLUENE AS 

REACTION m edium ) . . . . . . . . . . . . . . . . . . . O . . . . . . . . . . . . . . . . . . . . . . .

D.S.  VERSUS ETHERIFICATION TIME (a t  26 + 2 ° c  5 CYCLOHEXANE 

AS REACTION m edium ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D.S.  VERSUS ETHERIFICATION TIME (a t  2 6  + 2 ° c  ; n-HEXANE ..ธ 

REACTION MEDIUM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

COMPARISON OF U . S . ’ s OF THE PRODUCTS OBTAINED BY USING NON­

POLAR SOLVENTS AS REACTION MEDIA, ETHERIFICATION AT 26 + 2 ° c  

D.S.  VERSUS ETHERIFICATION TIME (a t  2 6  + 2 ° c  ; METHYL ETHYL 

KETONE AS REACTION m ed ium ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D.S.  VERSUS ETHERIFICATION TIME (a t  26 + 2 ° c  ; ACETONE AS 

REACTION MEDIUM) ............................ ..

D ร .  VERSUS ETHERIFICATION TIME (a t  2 6  + 2 ° c  ; iso-PROPYL

ALCOHOL AS REACTION m ed ium ) ___ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D.S.  VERSUS ETHERIFICATION TIME (a t  2 6 + 2 ° c  ;n-PROFYL 

ALCOHOL AS REACTION MEDIUM ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D.S.  VERSUS ETHERIFICATIOR TIME (a t  26 + 2 ° c  ; ETHYL ALCOHOL

AS REACTION m edium ) ............. ..................... ............................................ ....

COMPARISON OF U . S . ' s OF Tip] PRODUCTS OBTAINED BY USING POLAR 

SOLVENTS AS REACTION MEDIA, ETHERIFICATION AT 26 +  2 ° c  . . . . .  

D.S.  VERSUS ETHERIFICATION TIKE (a t  44 + 2 ° c  5 BENZENE AS

REACTION MEDIUM)



1 3 . D .s . VERSUS ETHERIFICATION TIME (at 44 + 2°c ; TOLUENE AS
REACTION MEDIUM) .................. ....................................... ................................. 31

1 4 . D .S . VERSUS ETHERIFICATION TIME ( a t  44 + 2°c ; CYCLOHEXANE AS
REACTION MEDIUM) ....... .................................................................... 32

1 5 . D .S . VERSUS ETHERIFICATION TIME (at 44 '+  2°c ; n-HEXANE AS
REACTION MEDIUM) ...........................................................................................  33

1 6 . COMPARISON OF D .S .*3 OF THE PRODUCTS OBTAINED BY USING NON­
POLAR SOLVENTS AS REACTION MEDIA, ETHERIFICATION AT 44 + 2°c 34

1 7 . D .S . VERSUS ETHERIFICATION TIME (at 44 ±  2°c ; METHYL ETHYL
KETONE AS REACTION MEDIUM ) ......................................................... . . . . .  37

18. D .S. VERSUS ETHERIFICATION TIME (a t  44 + 2°c ; ACETONE AS
REACTION MEDIUM) ........................................................ ................................... 38

1 9 . D .S . VERSUS ETHERIFICATION TIME (at 44 + 2°c ; iso-PROPYL ■1
ALCOHOL AS REACTION m ed iu m ) ...................... .. ......... ........................ 39

20. D .S . VERSUS ETHERIFICATION TIME (at 44 + 2°c ; n-PROPYL
ALCOHOL AS REACTION MEDIUM ) ......... .........................................................  40

21. D .S . VERSUS ETHERIFICATION TIME (at 44 + 2°c ; ETHYL ALCOHOL
AS REACTION m ed iu m ) ................................................. ................... ............... 41

22. COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED BY USING POLAR
SOLVENTS AS REACTION MEDIA, ETHERIFICATION AT 44 + 2°c . . . .  42

2 3 . COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED AT 26 +  2°c
AND AT 44 + 2°c ( benzene as REACTION m e d iu m ) ........ .....................  46

2 4 . COMPARISON OF D . S . ’ s OF THE PRODUCTS OBTAINED AT 26 + 2°c
AND AT 44 + 2°c (TOLUENE AS REACTION m ed iu m ) ................   47

2 5 . COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED AT 26 + 2°c
AND AT 44 + 2°c (CYCLOHEXANE AS REACTION m ed iu m ) ....................  48

x i i



X l l l

2 6 .  com parison  of  D . S . ' s o f  th e  products o b ta in e d  a t  2 6  + 2 ° c

AND AT 4 4  +  2 ° c  (n-HEXANE AS REACTION m ed ium ) .......................  4 9

27. COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED AT 26 + 2°C

AND AT 4 4  +  2 ° c  (m eth y l  e t h y l  k eto n e  a s  REACTION m edium ) . .  5 3

2 8 .  COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED AT 2 6  + 2 ° c

AND AT 4 4  +  2 ° c  (ACETONE AS REACTION m ed iu m ) ........... 5 4

2 9 .  COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED AT 2 6  + 2 ° c

AND AT 4 4  + 2 ° c  (iso-PROPYL ALCOHOL AS REACTION m ed ium ) . .  5 5

30. COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED AT 2 6  + 2 ° c

AND AT 4 4  +  2 ° c  (n-PROPYL ALCOHOL A3 REACTION t e d iu m ) . . . .  56

3 1 . COMPARISON OF D . S . ' s  OF THE PRODUCTS OBTAINED AT 26 +  2 ° c

AND AT 4 4  ± 2 ° c  (ETHYL ALCOHOL AS REACTION m ed iu m ) .............  5 7

32 . D . s . VERSUS ETHERIFICATION TIME (a t  26 + 2 ° c  , FOR THE

PRODUCTS OBTAINED FROM THE TWO BATCHES USING METHYL ETHYL 

KETONE AS REACTION m ed iu m ) ......... ........................... .. 60

3 3 .  D.S.  VERSUS ETHERIFICATION TIME] (a t  4 4  ± 2 ° c  , FOR THE

IRODUCTS OBTAINED FROM THE TWO BATCHES USING METHYL ETHYL 

KETONE AS REACTION m ed iu m ) .......................... .. 6 2


	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



