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APPENDIX I

SOURCE PROGRAM OF SizeCalc FOR AVERAGE PARTICLE SIZE CALCULATION

10 ’ *************************************************
20 ’ ** **
30  ’ **  P r o g r a m  f o r  M e a s u r e m e n t  o f  P a r t i c l e  S i z e  **
4 0  ’ **  **
50  ’ ** 4 0 0 - 6 0 0  n a n o m e t e r s - T u r b i d i t y  M eth od **
6 0  ’ **  **
70  ’ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
8 0  CLS:CLEAR:PRINT “ * * * * *  M e a s u r e m e n t  o f  P a t i c l e  S i z e  * * * * * "
90  LOCATE 4 , 6 : INPUT " S a m p l e  N o . s $ : P R I N T
100  LOCATE 6 , 6 :  PRINT " 0 0 0 0 0  T r a n s m i t i o r ,  (ร;) 0 0 0 0 0 "
110  LOCATE 1 0 , 6 :  INPUT "4 0 0  nm (ร;)" ;D1 
12 0  LOCATE 1 2 , 6 :  INPUT " 4 5 0  nm ( ร ; ) " ; D2 
130  LOCATE 1 4 , 6 :  INPUT " 5 0 0  nm (ร;)";  D3 
140  LOCATE 1 6 , 6 :  INPUT " 5 5 0  nm (ร;)";  D4 
150  LOCATE 1 8 , 6 :  INPUT " 6 0 0  nm ( ร ; ) " ; D5
160  CLS:PRINT " * * * * *  D a t a  * * * * * “
170 PRINT
180 PRINT " ( 1 ) 4 0 0 nm " , D 1 ;  “ร;"
190 PRINT
2 0 0 PRINT " ( 2 ) 4 5 0 nm " , D 2 ;  "ร;"
2 1 0 PRINT
2 2 0 PRINT " ( 3 ) 5 0 0 nm '■ ,D 3 ;  "%"
2 3 0 PRINT
2 4 0 PRINT " ( 4 ) 5 5 0 nm " , D 4 ;
2 5 0 PRINT
2 6 0 PRINT " ( 5 ) 6 0 0 nm “ , D 5 ; "%"
2 7 0 PRINT
2 8 0 PRINT " ( 6 ) M e a s u r e m e n t  i s
2 9 0 PRINT
3 0 0 PRINT

s t a r t  t o  c a l c u l a t e "
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3 1 0  INPUT " S e l e c t  number  o f  d a t a  t o  c h a n g e  ( 1 ,  2 ,  3 ,  4 ,  5 and  6 f o r  
c a l c u l a t i o n  ) " ; T

3 2 0  ON T GOTO 3 4 0 , 3 5 0 , 3 6 0 , 3 7 0 , 3 8 0 , 3 9 0  
3 3 0  GOTO 31 0
3 4 0  INPUT "4 00  nm น ) , , ; อ ! : GOTO 160  
3 5 0  INPUT " 4 5 0  nm น )  " ; D 2 ะ GOTO 160  
3 6 0  INPUT " 5 0 0  nm น ) ,'; D3: GOTO 160  
3 7 0  INPUT " 5 5 0  nm น ) " ; D4:G0T0 160  
3 8 0  INPUT "6 00  nm น ) " ; D5:GOTO 160
3 9 0  X1 -LO G(4 0 0 ) / L O G ( 1 0 ) : X 2 = L O G ( 4 5 0 ) / L O G ( 1 0 ) : X 3 = L O G ( 5 0 0 ) / L O G ( 1 0 ) :  

X 4 = L O G ( 5 5 0 ) / L O G ( 1 0 ) : X5=L OG (6 00 ) /L OG (  1 0 )
4 0 0  Y1 = LOG( 1 0 0 - D1 ) /LOG(  1 0 )  : Y2 = LOG( 1 0 0 - D2)/LOG(  1 0 )  ะ Y3ะะLOG( 10 0 - D 3 ) / L O G (  1 0 ) :  

Y 4 -L O G (10 0 - D 4 ) / L O G ( 1 0 ) ะ Y5=LOG(10 0 - D 5 ) / L O G ( 1 0)
4 1 0  LPRINT T A B ( 6 ) ; " S a m p l e  N o . " ; T A B ( 1 6 ) ;S$:LPRINT
4 2 0  LPRINT T A B ( 6 ) ; “Wave L e n g t h " ; T A B ( 2 0 ) ; " 4 0 0  n m " ; T A B ( 2 9 ) ; " 4 5 0  n m " ; T A B ( 3 8 ) ;

" 5 0 0  n m " ; T A B ( 4 7 ) ; " 5 5 0  n m " ; T A B ( 5 6 ) ; " 6 0 0  nm"
4 3 0  LPRINT T A B ( 6 ) ะ" T r a n s m i t t a n c e " ; T A B ( 2 0 ) ; D 1 ;"%"; T A B ( 2 9 ) ; D 2 ; ; T A B ( 3 8 ) ;

D3; "%"TAB(4 7 ) ; D4;"%";TAB(5 6 );D5;"%":LPRINT 
440 XS1 = X1 ~ 2 : XS2 ะ: X2~2 : XS3=X3"2: XS4-X4~2:XS5=X5~2 
450 XY1=X1*Y1:XY2=X2*Y2:XY3=X3*Y3:XY4=X4*Y4:XY5=X5*Y5 
460 WX=X1+X2+X3+X4+X5 
470 XS=XS1+XS2+XS3+XS4+XS5 
480 WY=Y1+Y2+Y3+Y4+Y5 
490 WXŶ XY1+XY2+XY3+XY4+XY5 
500 MX=WX/5:MY=WY/5
5 1 0  X X = ( X 1 - M X r 2 + ( X 2 - M X r 2 + ( X 3 - M X r 2 + ( X 4 - M X r 2 + ( X 5 - M X r 2  
5 2 0  Y Y = (Y 1- M Y) ~ 2+ (Y 2 -M Y )/' 2 + ( Y 3 - M Y ) ' ' 2 + ( Y 4 - M Y ) ~ 2 + ( Y 5 - M Y ) ~ 2  
5 3 0  X Y = ( X 1 - M X ) * ( Y 1 -M Y )+ (X 2 -M X )* (Y 2 -M Y )+ (X 3 ~ M X )* (Y 3 - M Y ) + (X 4 -M X )* (Y 4 -M Y )+  

( X 5 -M X )* ( Y5-MY)
5 4 0  N= 5 : GOSUB 2 0 0 0
5 5 0  LPRINT T A B ( 6 ) ; " 4 0 0 - 4 5 0 - 5 0 0 - 5 5 0 - 6 0 0  nm"; TAB(3 0 ) ; : LPRINT USING " # . # # # # # #  

m i c r o n s " ; D I A ; ะ
5 5 5  LPRINT TAB( 5 0 )  ; USING " Rะะ + # . # # # # # # " ; R; : LPRINT USING " A= + # . # # # # # “ ;

A:LPRINT
5 6 0  WX=X1+X2+X3+X4 
5 7 0  XS=XS1+XS2+XS3+XS4
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5 8 0  WY-Y1+Y2+Y3+Y4  
5 9 0  WXY-XY1+XY2+XY3+XY4 
6 0 0  MX=WX/4:MY=WY/4
6 1 0  X X = ( X 1 - M X r 2 + ( X 2 - M X r 2 + ( X 3 - M X r 2 + ( X 4 - M X r 2  
6 2 0  Y Y = ( Y 1 - M Y r 2 + ( Y 2 - M Y r 2 + ( Y 3 - M Y r 2 + ( Y 4 - M Y r 2
6 3 0  X Y = (X 1 - M X ) * ( Y 1 -M Y )+ (X 2 -M X )* (Y 2 -M Y )+ (X 3 ~ M X )* (Y 3 - M Y ) + (X 4 -M X )* (Y 4 -M Y )
6 4 0  N= 4 : GOSUB 2 0 0 0
6 5 0  LPRINT T A B ( 6 ) ; " 4 0 0 - 4 5 0 - 5 0 0 - 5 5 0  n m " ; T A B ( 3 0 ) ; : LPRINT USING “# . # # # # # #  

m i c r o n s " ; D I A ; ะ
6 5 5  LPRINT TAB (5 0 ) ; USING " R= + # . # # # # # # " ; R ; : LPRINT USING " A-  + # . # # # # # " ; A
6 6 0  WX=X1+X2+X3+X5
6 7 0  XS=XS1+XS2+XS3+XS5
6 8 0  WY=Y1+Y2+Y3+Y5
6 9 0  WXY-XY1+XY2+XY3+XY5
7 0 0  MX=WX/ 4: MY=พY / 4
7 1 0  X X = ( X 1 - M X r 2 + ( X 2 - M X r 2 + ( X 3 - M X r 2 + ( X 5 - M X r 2  
7 2 0  YY=( Y1-MY)" 2 + ( Y2-MY) ~ 2 + ( Y 3 -M Y )" 2 + ( Y5-MY) ~2
7 3 0  X Y = (X 1- M X ) *( Y 1 - M Y ) + ( X 2 - M X ) * ( Y 2 - M Y ) + ( X 3 - M X ) * ( Y 3 - M Y ) + ( X 5 - M X ) * ( Y 5 - M Y )
7 4 0  N=4:GOSUB 2 0 0 0
7 5 0  LPRINT T A B ( 6 ) ; " 4 0 0 - 4 5 0 - 5 0 0 -  6 0 0  n m " ; T A B ( 3 0 ) L P R I N T  USING " # . # # # # # #

m i c r o n s " ; D I A ; ะ
7 5 5  LPRINT TA B( 5 0 ) ; USING " R= + # . # # # # # # " ; R L P R I N T  USING" A= + # . # # # # # "  ; A
7 6 0  WX=X1+X2+X4+X5
7 7 0  XS-XS1+XS2+XS4+XS5
7 8 0  WY=Y1+Y2+Y4+Y5
7 9 0  WXY=XY1+XY2+XY4+XY5
8 0 0  MX=WX/4:MY-WY/4
8 1 0  XX =( X 1- M X) "2 +( X2 -M X )' '2 +( X 4 -M X )" 2+ (X 5 -M X )' '2  
8 2 0  YY = (Y 1- M Y) "2 +( Y2 -M Y )~ 2 + (Y 4 ~M Y )" 2 + (Y 5 -M Y )" 2
8 3 0  X Y = ( X 1 - M X ) * ( Y 1 - M Y ) + ( X 2 ~ M X ) * ( Y 2 - M Y ) + ( X 4 - M X ) * ( Y 4 - M Y ) + ( X 5 - M X ) * ( Y 5 - M Y )
8 4 0  N = 4 : GOSUB 2 0 0 0
8 5 0  LPRINT T A B ( 6 ) ; " 4 0 0 - 4 5 0 -  5 5 0 - 6 0 0  n m " ; T A B ( 3 0 ) L P R I N T  USING ■ •#.######

m i c r o n s " ; D I A ; ะ
8 5 5  LPRINT T A B ( 5 0 ) ; USING " R= + # . # # # # # # " ; R L P R I N T  USING " A-  + # . # # # # # " ; A  
8 6 0  WX=X1+X3+X4+X5 
8 7 0  XS-XS1+XS3+XS4+XS5
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8 8 0  WY=Y1+Y3+Y4+Y5 
8 9 0  WXY=XY1+XY3+XY4+XY5 
9 0 0  MX=WX/4:MY=WY/4
910 XX=(X1-MXr2+(X3-MXr2+(X4-MXr2+(X5-MXr2  
920 YY=( Y1-MY)~2+( Y3-MY) "2+ ( Y4-MY) '2+ (Y5-MY)-'2
930 XY-(X1-MX)*(Y1-MY)+(X3-MX)*(Y3-MY)+(X4-MX)*(Y4-MY)+(X5-MX)*(Y5-MY)
9 4 0  N=4:GOSUB 2 0 0 0
9 5 0  LPRINT TA B (6 )  ; " 4 0 0 -  5 0 0 - 5 5 0 - 6 0 0  n m " ; T A B ( 3 0 ) L P R I N T  USING

m i c r o n s " ; D I A ; ะ
9 5 5  LPRINT T A B (5 0 ) ; U S I N G  " R= + # . # # # # # # " ;R;:LP RINT USING " A= + # . # # # # # "  ;A
9 6 0  WX=X2+X3+X4+X5
9 7 0  XS-XS2+XS3+XS4+XS5
9 8 0  WYะ Y2+Y3+Y4+Y5
9 9 0  WXY ะะ XY2+XY3+XY4+XY5
1 0 00  MX=WX/4:MY=WY/4
1010 XX=(X2-MXr2+(X3-MXr2+(X4-MXr2+(X5-MXr2  
1020 YY=(Y2-MY)~2+(Y3-MY)~2+(Y4-MY)~2+(Y5-MY)~2
1 0 3 0  XY= (X2-MX)* ( Y 2 - M Y ) + ( X 3 - M X ) * ( Y 3 -M Y )+ (X 4- M X )* ( Y4-MY)+ ( X 5 -M X )* ( Y5-MY)
1 0 4 0  N=4:GOSUB 2 0 0 0
1 0 50  LPRINT T A B ( 6 ) ;" 4 5 0 - 5 0 0 - 5 5 0 - 6 0 0  n m " ; T A B ( 3 0 ) L P R I N T  USING " # . # # # # # #

m i c r o n s " ; D I A ; ะ
1 0 55  LPRINT T A B ( 5 0 ) ; USING " R= Y # . # # # # # # " ; R L P R I N T  USING" A- + # . # # # # # " ;  

ArLPRINT
1 0 6 0  WX-X1+X2+X3
1 0 7 0  XS=XS1+XS2+XS3
1 0 80  WY-Y1+Y2+Y3
1 0 9 0  WXY=XY1+XY2+XY3
1 1 0 0  MX=WX/3:MY=WY/3
1 1 1 0  x x =  (X 1 -M X )~ 2 + (X 2 - M X )' ' 2 + (X 3 - M X ) ~ 2
1 1 2 0  YY=( Y 1 - M Y ) ~ 2 + ( Y2 ~MY)"2+( Y3-MY)" 2
1 1 3 0  X Y = (X 1 - M X ) * ( Y 1 -M Y )+ (X 2 -M X )* (Y 2 -M Y )+ (X 3 -M X )* (Y 3 - M Y )
1 1 40  Nะะ3:GOSUB 2 0 0 0
1 1 5 0  LPRINT TA B (6 )  ; " 4 0 0 - 4 5 0 - 5 0 0  nm" ; T A B ( 3 0 )  LPRINT USING ■ •#.######

m i c r o n s " ; D I A ; :
1 1 55  LPRINT T A B ( 5 0 )  ;USING " R= + # . # # # # # # " ; R L P R I N T  USING " A= +# . # # # # # " ;  A 

1 1 6 0  WX=X3+X4+X5
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1 1 8 0
1 1 90
1200
1210
1220
1 2 30
1 2 40
12 50

1170 XS=XS3+XS4+XS5  
WY ะ:Y3+Y4+Y5  
WXY-XY3+XY4+XY5 
MX=WX/3:MY-WY/3 
XX ะ: (X3~MX)/'2 + (X 4 -M X )' ' 2 + (X 5 -M X )' ' 2  
YY=( Y 3-MY) ~ 2 + ( Y4-MY) ~ 2 + ( Y5-MY) ~ 2 
X Y = ( X 3 - M X ) * ( Y 3 -M Y )+ (X 4 -M X )* (Y 4 -M Y )+ (X 5 -M X )* (Y 5 - M Y )
N= 3 : GOSUB 2 0 0 0
LPRINT TA B (6 )  ; 5 0 0 - 5 5 0 - 6 0 0  nm" ; TAB(3 0 )  ; : LPRINT USING "4. #####4
m i c r o n s " ; D I A ; ะ

1 2 5 5  LPRINT T A B ( 5 0 ) ; U S I N G  " R= + # . # # # # # # "  ;R; : LPRINT USING " Aะะ + 4 . 4 4 4 4 4  " ; 
A : LPRINT ะ LPRINT

1 2 60  PRINT ะ INPUT "Do y ou  h a v e  n e x t  S a m p l e  ( Y / N ) " ; C $
1 2 7 0  IF c $ - " Y "  OR c $ = " y "  THEN 8 0  ELSE IF C$:ะ"N" OR c $ = "ท,, THEN 1 2 8 0  ELSE 12 60  
1 2 8 0  END
2 0 0 0  ’ DIAMETER CALCULATION
2 0 1 0  SX- SQ R( XX /N ):S Y= S QR (Y Y/ N)  ’ s t a n d a r d  d e v i a t i o n
2 0 2 0  R=XY/(N*SX*SY)  ’ C o r r e l a t i o n  c o f f c i e n t
2 0 3 0  A=(WXY-N*MX*MY)/(XS-N*MX~2) ’ Wave l e n g t h  i n d e x
2 0 4 0 B=MY-A*MX
2 0 5 0 D I A - 1 0 " ( . 3 9 6 * A + 3 . 3 8 4 ) / 1 0 0 0  ’ P a r t i c l e  s i z e
2 0 6 0 RETURN
3 0 0 0 REM o o o o o o o o o o o o o o o o o o o o o o o o n o o o o o o o o o o o
3 0 1 0 REM 00 00
3 0 2 0 REM 00 1 9 89  Y e a r  8 Month 24  Day 00
3 0 3 0 REM 00 00
3 0 4 0 REM 00 BY ร .  CHUEN-CHOKE-SANT 00
3 0 5 0 REM 00 00
3 0 6 0 REM 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 0 0 0 0 0 0



APPENDIX II
SIZE DISTRIBUTION DETERMINATION BY ULTRACENTRIFUGE

General Principle
Th e p r i n c i p l e  c o m b i n e s  t h e  s e d i m e n t a t i o n  and  p h o t o m e t r i c

m e t h o d s ,  s o  a n a l y s i s  i s  b a s e d  on  S t o k e s ’ la w and t h e  p r o p o r t i o n a l  
r e l a t i o n s h i p  b e t w e e n  a b s o r b a n c e  and  p a r t i c l e  c o n c e n t r a t i o n .

The r e l a t i o n s h i p  b e t w e e n  t e r m i n a l  v e l o c i t y  and  p a r t i c l e  s i z e  
u n d e r  g r a v i t y  i s  e x p r e s s e d  by  S t o k e s ’ e q u a t i o n  i n  t h e  f o l l o w i n g  m a nn er

H
T

g ( 6 p  -  6 1 )  
18 ทิ

Eq.f 1 )
Where

dx ะ P a r t i c l e  d i a m e t e r  (cm)
V T e r m i n a l  v e l o c i t y  o f  t h e  p a r t i c l e  w i t h s i z e  d x ( c m / s e c )
H = S e d i m e n t a t i o n  d i s t a n c e
T Ti me r e q u i r e d  f o r  H (c m )  s e d i m e n t a t i o n ( s e c )

g = G r a v i t a t i o n a l  a c c e l e r a t i o n  ( c m / s e c  )
ô p  = P a r t i c l e  d e n s i t y  ( g / c m  )
61 Medium d e n s i t y  ( g / c m  )
ก = Medium v i s c o s i t y  ( g / c m - s e c )

S i n c e  g ,  ô p ,  61 and  ก a r e  c o n s t a n t s  t h a t d e p e n d  upon t h e  s a m p l e ,
e q u a t i o n ( 1 )  c a n  b e  c o n v e r t e d  a s  f o l l o w s  ะ-

H
T -  k- — ............ E q . ( 2 )

Where
18 ก

g (ôp -  61)
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The c e n t r i f u g a l  f o r c e  w h i c h  a p p l i e d  t o  t h e  p a r t i c l e s  w i l l  c h a n g e  
i n  a c c o r d a n c e  w i t h  p a r t i c l e  m o v e m e n t .  T h e r e f o r e  e q u a t i o n  ( 1 )  c a n  be  
c o n v e r t e d  a s  f o l l o w s  ะ-

2
dRV ะ -------
dT

Re ( 5 p  -  6 1 )  2
E q . ( 3 )18 ก x

Where
dR ะ: S h o r t  d i s t a n c e  o f p a r t i c l e m o v em en t  (cm )
dT Ti m e r e q u i r e d  f o r t r a v e r s i n g  dR ( s e c )
R ะ D i s t a n c e  b e t w e e n c e n t e r  o f r o t a t i o n  and  p o s i t i o n of p a r t ic le
e ะ: A n g u l a r  v e l o c i t y ( r a d / s e c  )

E q u a t i o n  ( 3 )  i s  i n t e g r a t e d  a c c o r d i n g  w i t h  p a r t i c l e  m o v em en t  and
c h a n g e d a s  f o l l o w  :! —

1.05 ก Rj> 1
T l o g . — . . .  E q . ( 4 )

2 2N ( 5 p  -  61) Rj d x
Where
N C e l l  r e v o l u t i o n  ( r . p . s . )

R1 = D i s t a n c e b e t w e e n  c e n t e r  o f r o t a t i o n and i n i t i a l
p o s i t i o n o f  p a r t i c l e  ( cm)

R2 = D i s t a n c e b e t w e e n  c e n t e r  o f r o t a t i o n and i n i t i a l
p o s i t i o n o f  p a r t i c l e  a f t e r  m o v em en t  (cm)

S i n c e  t h e f i r s t  t e r m  on t h e r i g h t  s i d e o f e q u a t i o n  (4 )  IS
c o m p o s e d  e n t i r e l y  o f  c o n s t a n t s  1

T ะ k ’ l o g  - -  --, i
Where

1.05 ก
k ’ = - - - - - - — - —

N ( ô p  -  6 1 )

E q. ( 5  )
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I f  t h e  s e d i m e n t a t i o n  d i s t a n c e  o f  t h e  p a r t i c l e  i s  f i x e d  by  
e q u a t i o n s  ( 2 )  and ( 5 ) ,  p a r t i c l e  d i a m e t e r  c a n  e a s i l y  be  d e t e r m i n e d  by  
m e a s u r i n g  t h e  t i m e  r e q u i r e d  f o r  t h e  p a r t i c l e s  t o  move t h a t  d i s t a n c e  
( F i g u r e  6 ) .  W it h  a p o w d e r  c o n s i s t i n g ,  f o r  e x a m p l e ,  o f  p a r t i c l e s  o f  s i z e s  
d. | ,  d 2 , d 3 w h e r e  d.| < d 2 < d 3 . The p o w d e r  i s  d i s p e r s e d  i n  an a p p r o p r i a t e  
medium and p l a c e d  i n  t h e  s e d i m e n t a t i o n  c e l l .  I t  i s  t h e n  s t i r r e d  s o  t h a t  
d 1 , d 2 , d 3 s i z e d  p a r t i c l e s  a r e  p r e s e n t  i n  t h e  sa me p r o p o r t i o n  a t  e v e r y  
p o s i t i o n  i n  t h e  c e l l .  P a r t i c l e  c o n c e n t r a t i o n  i s  d e t e c t e d  by t h e  o p t i c a l  
s y s t e m  a t  d i s t a n c e  H f r o m  s u r f a c e .  D u r i n g  c e n t r i f u g a l  s e d i m e n t a t i o n  by  
r o t a t i o n ,  s u r f a c e  i s  R p  and t h e  p o i n t  o f  d e t e c t i o n  IS d i s t a n c e  R2 fr o m  
t h e  c e n t e r  o f  r o t a t i o n .  ( T h u s  R1 -  R2 ะ H) L e t  US c o n s i d e r  s e d i m e n t a t i o n  
u n d e r  g r a v i t a t i o n a l  f o r c e  and  c e n t r i f u g a l  f o r c e ,  a s s u m i n g  t h e  a b o v e  
c o n d i t i o n s .  At  t h e  s t a r t  o f  s e d i m e n t a t i o n  (T = 0 ) ,  d -เ , d 2 , and  d 3 
p a r t i c l e s  e x i s t  a t  t h e  p o i n t  o f  d e t e c t i o n .  At  T j ,  a f t e r  t h e  s t a r t  o f  
s e d i m e n t a t i o n  (T ะ T 1 ) ,  a l l  d 3 p a r t i c l e s  h a v e  s u b s i d e d  b e l o w  t h e  p o i n t  
o f  d e t e c t i o n  and o n l y  d 1 and d 2 p a r t i c l e s  r e m a i n .  T h i s  m ea n s  t h a t  d 3 
p a r t i c l e s  t h a t  w e r e  i n i t i a l l y  j u s t  u n d e r  t h e  s u r f a c e  h a v e  s u b s i d e d  b e l o w  
t h e  p o i n t  o f  d e t e c t i o n .  T h e r e f o r e  d 3 p a r t i c l e  s i z e  c a n  be  c a l c u l a t e d  by 
a p p l y i n g  T .  i n  e q u a t i o n s  ( 2 )  o r  ( 5 ) .  P a r t i c l e s  d e t e c t e d  w i l l  c o n s i s t  
s o l e l y  o f  d 2 and  d 1 p a r t i c l e s ;  t h e  amoun t  o f  p a r t i c l e s  i d e n t i f i e d  by  t h e  
p h o t o m e t r i c  m e t h o d  i s  t h e r e f o r e  t h e  a m oun t  o f  p a r t i c l e s  s m a l l e r  t h a n  d 3 ,
i . e . ,  t h e  a m oun t  o f  d 2 and  d^ p a r t i c l e s .

When t h e  e l a p s e d  t i m e  i s  T2 (T ะะ T2 ) » d 2 p a r t i c l e s  a r e  a l s o  
b e l o w  t h e  p o i n t  o f  d e t e c t i o n .  The  s i z e  o f  p a r t i c l e s  d 2 c a n  be  c a l c u l a t e d  
by a p p l y i n g  T2 i n  e q u a t i o n s  ( 2 )  and  ( 5 ) ,  a s  i n  t h e  c a s e  o f  d 3 - The  
a m o u n t  o f  p a r t i c l e s  i d e n t i f i e d  i s  t h u s  e q u i v a l e n t  t o  t h e  a m o un t  o f  
p a r t i c l e s  s m a l l e r  t h a n  d 2 , i . e . ,  t h e  a m oun t  o f  d 1 p a r t i c l e s .

When t h e  e l a p s e d  t i m e  i s  T3 (T ะ T3 ) ,  d 1 p a r t i c l e s  a r e  a l s o  
b e l o w ,  t h a t  i s ,  no  p a r t i c l e s  a r e  p r e s e n t  a t ,  t h e  p o i n t  o f  d e t e c t i o n .  The
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/ U n d e r  \  
^ g r a v i t y /

/ U n d e r  c e n - \  
I t r i f u g a l  
\ f o r c e  /

F i g u r e  6 P r i n c i p l e s  f o r  S e d i m e n t a t i o n  A n a l y s i s
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s i z e  o f  p a r t i c l e s  d1 c a n  a l s o  be  c a l c u l a t e d  by  e q u a t i o n s  ( 2 )  and ( 5 ) .

T h u s ,  t h e  s i z e  o f  p a r t i c l e s  c a n  b e  c a l c u l a t e d  f r o m  t h e  
s e d i m e n t a t i o n  t i m e ,  and  t h e  c o r r e s p o n d i n g  a m o un t  o f  p a r t i c l e s  i s  
o b t a i n e d  by  t h e  p h o t o m e t r i c  m e t h o d .

The p h o t o m e t r i c  m e t h o d  u t i l i z e s  t h e  ph en om e n o n  i n  w h i c h  
p a r t i c l e s  o b s c u r e  d e t e c t a b l e  l i g h t  and e m e r g e n t  l i g h t  i n c r e a s e s  a s  t h e  
am ou n t  o f  p a r t i c l e s  d e c r e a s e s .  The p r i n c i p l e  o f  t h i s  m e t h o d  i s  b a s e d  on  
t h e  f o l l o w i n g  e q u a t i o n  s h o w i n g  t h e  r e l a t i o n s h i p  b e t w e e n  l i g h t  a b s o r b a n c e  
and p a r t i c l e  s i z e  and  i t s  q u a n t i t y  ะ -

= K01 j / x  Nx D*2 .........  E1 - ‘ 6 >

Where

d x z P a r t i c l e  d i a m e t e r

K01 = F a c t o r  d e p e n d i n g  on  c e l l  and  p a r t i c l e  s h a p e

Kx = E f f i c i e n c y  o f  d x p a r t i c l e s  o b s c u r i n g  l i g h t

Nx ะ C o n c e n t r a t i o n  o f  d x p a r t i c l e s  by  number

J o  = I n t e n s i t y  o f  i n c i d e n t  l i g h t
I n t e n s i t y  o f  e m e r g e n t  l i g h t -

E q u a t i o n  ( 6 )  s h o w s  t h e  c a s e  i n  w h i c h  d . | ,  d 2 , dg  ............ d n
p a r t i c l e s  a r e  p r e s e n t  i n  t h e  l i g h t  p a t h .  When d n p a r t i c l e s  s u b s i d e  b e l o w  
t h e  p o i n t  o f  d e t e c t i o n  a s  e x p l a i n e d  a b o v e ,  i . e .  d n p a r t i c l e s  a r e  n o t
p r e s e n t i n  t h e  l i g h t  p a t h ,  e q u a t i o n  ( 6 )  c a n  b e  r e d u c e d  a s  f o l l o w s  ะ-  

- - -  = '<0 , J / x  Nx Dx 2 ............ E q . m

C h a n g e s  i n  t h e  l i g h t  a b s o r b a n c e  a r e  t h e  d i f f e r e n c e  b e t w e e n
e q u a t i o n s  ( 6 )  and ( 7 ) .
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= "ln !ท = Ko1 K„ "ท อ,,2 .........  E q.(8)

T h i s  s h o w s  how much l i g h t  i s  o b s c u r e d  by d n p a r t i c l e s .  On t h e  
o t h e r  h a n d ,  t h e  q u a n t i t y  o f  dn p a r t i c l e s ,  Nf1 , c a n  be  i d e n t i f i e d  by  
a n a l y z i n g  t h e  d i f f e r e n c e  i n  t h e  l i g h t  a b s o r b a n c e  " I n  I r1. Of  c o u r s e  in  

t h i s  c a s e  Ko 1 -  Kท* d ท m u s t  b e  known,  b u t  dn c a n  b e  c a l c u l a t e d  by 
e q u a t i o n s  ( 2 )  o r  ( 5 )  and Ko1* Kท c a n  b e  d e r i v e d  f r o m  m e a s u r e m e n t  o f  
s t a n d a r d  s a m p l e .  C h a n g e s  i n  l i g h t  a b s o r b a n c e  when d n_ 1 p a r t i c l e s  s u b s i d e  
f r o m  p a r t i c l e  g r o u p s  d n_ 1 ~ d 1 and  n o t  p r e s e n t  i n  t h e  l i g h t  p a t h s  a r e  
d e t e r m i n e d  by  t h e  f o l l o w i n g  e q u a t i o n  ะ-

l n “ "“  = ■ '"ะท-1 = KC1 Kn-1 Nn-1 Dn ...........  E<M9 >

I n  a s i m i l a r  m a n n e r ,  o t h e r  p a r t i c l e s ,  d n _ 2  ............ d 2 , w i l l
s u b s i d e  i n  o r d e r ,  and  f i n a l l y  d i  w i l l  s u b s i d e ,  r e s u l t i n g  i n  t h e  
f o l l o w i n g  e q u a t i o n  ะ-

In - -  = ๆ ก  1 ไ = K0 1 K1 N1 ............ Eq.  ( 1 0 )1 1

T h u s ,  t h e  q u a n t i t y  o f  d r1, d n_ 1' ..............  d 1 p a r t i c l e s ,  N , c a n  be
c a l c u l a t e d  by  a n a l y z i n g  c h a n g e s  i n  l i g h t  a b s o r b a n c e .  I n  g e n e r a l ,  t h e  
p a r t i c l e  s i z e  d i s t r i b u t i o n  c a n  be  e x p r e s s e d  by  w e i g h t .  T h e r e f o r e ,  
c o n v e r s i o n  i n t o  a w e i g h t  b a s i s  i s  e x p l a i n e d  f o l l o w i n g ,  and  a s i m i l a r  
p r o c e d u r e  c a n  b e  u s e d  when e m p l o y i n g  o t h e r  s t a n d a r d s  ( e . g . ,  a r e a  b a s i s ) .

The  r e l a t i o n s h i p  b e t w e e n  number c o n c e n t r a t i o n  (N ) and  w e i g h t  
c o n c e n t r a t i o n  (พx ) i s  ะ-

Hx = 0 . . . . .  E q . ( 1 1 )
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A p p l y i n g  t h i s  r e l a t i o n s h i p  t o  e q u a t i o n s  ( 8 )  ~ ( 1 0 ) ,

า i n z lIn - - - - -

in ะ * *  
V i

าใท - r

In I ,

In I ท -1

In  I .

K01 Kก *  z

K01  Kn - 1  *  - -
ท -1

K01 K1 f  z

ท -1

E q . ( 8 ’ ) 

Eq. ( 9  ’ ) 

Eq. ( 1 0  ’ )

F o r  a l l  p a r t i c l e s  f r o m  d n t o  d 1

า - 9าท - rI„ = i , าท I , ๖1
ท พy

K1 1 *  - -  
X- 1 d x

E q . ( 1 2 )

T h e r e f o r e ,  t h e  w e i g h t  f r a c t i o n  o f  dn p a r t i c l e s  t o  t h e  w e i g h t
p a r t i c l e s  d n ............ d.) (F wr1) c a n  be  c a l c u l a t e d  u s i n g  e q u a t i o n s  ( 8 ’ )
( 1 2 ’ ) a s  f o l l o w s  : -

wn
I พ.

x= 1

(dn / Kn) - ๆท In
I { (dx / Kx) - ๆท Ix }

E q . ( 1 3 )

F o r  d n_ 1 ............ d -เ , i n  t h e  sa me m a n n e r ,

wn-1

พ 1

<d n - 1  เ  V l > - ~ าท J n- 1
ท

{ I  ( d x /  Kx ) ๆ ก  }

( d 1 /  « 1 ) ■ ๆ ท  I-,
ท

{ I  ( d x /  Kx ) - n n  h  }

E q . c 13 )

E q . ( 1 3 )

Particle Concentration Calculating Method
I n  a c t u a l  c a l c u l a t i o n ,  d r1, d n_ 1 , d -เ i n  e q u a t i o n  ( 1 3 )  

a v e r a g e d  w i t h  t h e  n e x t  s m a l l e r  p a r t i c l e  d i a m e t e r  ( F i g u r e  7 ) .  T h u s ,

o f
and

a r e



197

Tx — dx

F i g u r e  7 M e t h o d  f o r  C a l c u l a t i n g  P a r t i c l e  C o n c e n t r a t i o n .
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I n s t e a d o f d ท , <dท + d n-1-* / 2
In s t e a d o f d n - 1 <d ท--1 + dn_ 2 ) ' /  2
In s t e a d o f d 1 ’ ( d 1 + d 0 ) /  2

Where

dท > dท-1 > dท-2 d 1> d0
G e n e r a l i z i n g  e q u a t i o n  ( 1 3 ) ,

(dx /  K~) - In I x 

l  { (dx /  Kx ) - ๆ ก  I x }

Where

d x = A v e r a g e  b e t w e e n  dx  and  d x _ 1
Kx ะ E x t i n c t i o n  c o e f f i c i e n t  f o r  d x p a r t i c l e s

E q . ( 1 4 )

P a r t i c l e  s i z e  d i s t r i b u t i o n  i s  o f t e n  e x p r e s s e d  i n  c u m u l a t i v e  
f o r m .  The  c u m u l a t i v e  o v e r s i z e  f r a c t i o n  (Rwx ) by  w e i g h t  c a n  b e  c a l c u l a t e d  
by t h e  f o l l o w i n g  e q u a t i o n  ะ-

Fwx

I น M (dx /  Kx ) . ^ In I x

ท
I { (dx /  Kx ) - - I n  Ix }X=1

X ะ ท, ท-1, ท-2 .........  2, 1
dท > dn-iI > dท-2  > . .  d2 > d 1

T h u s ,  p a r t i c l e  s i z e  d i s t r i b u t i o n  c a n  b e  o b t a i n e d  by  r e a d i n g  t h e  
e x t i n c t i o n  c o e f f i c i e n t  c u r v e ,  c a l c u l a t i n g  p a r t i c l e  d i a m e t e r  f r o m  e l a p s e d  
t i m e  u s i n g  e q u a t i o n s  ( 2 )  o r  ( 5 )  and  c a l c u l a t i n g  p a r t i c l e  c o n c e n t r a t i o n  
f r o m  a b s o r b a n c e  c h a n g e s  u s i n g  e q u a t i o n  ( 1 5 ) .  T h o s e  m o d e l s  a r e  
a u t o m a t i c a l l y  c a l c u l a t e d  by  t h e  m i c r o c o m p u t e r  w h i c h  l i n k s  t o  t h e  
a n a l y z e r  a s  on  F i g u r e  2 .



APPENDIX I I I

PARTICLE SIZE DISTRIBUTION DATA OF SECTION 2 . 8  -  2 . 1 3

T a b l e  s e r i e s  £ 9  P a r t i c l e  s i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 0 3 0 - S D P 1 0 0 / 0 3 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by  p o l y ( h e x a m e t h y l e n e  s e b a c a m i d e )  
m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  X  o f  t h e  t o t a l  o i l  p h a s e ,  
a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  3 0  s e c .  and  t h e  p r o p e l l e r  s p e e d  
f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  6 9 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 0 3 0 .
2 , 0 0 0  rpm. o f  t h e  p r o p e l l e r  s p e e d  an d  3 0  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 2 0 / 0 3 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . * * 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 2 . 7 2 2 . 7 0 1 4 7 5 . 5 0
5 0 . 0 0 5 5 . 0 0 4 2 . 5 1 9 . 8 0 1 0 8 9 . 0 0
4 0 . 0 0 4 5 . 0 0 5 9 . 4 1 6 . 9 0 7 6 0 . 5 0
3 0 . 0 0 3 5 . 0 0 7 3 . 5 1 4 . 1 0 4 9 3 . 5 0
2 0 . 0 0 2 5 . 0 0 8 7 . 2 1 3 . 7 0 3 4 2 . 5 0
1 0 . 0 0 1 5 . 0 0 9 6 . 6 9 . 4 0 1 4 1 . 0 0

8 . 0 0 9 . 0 0 9 8 . 1 1 . 5 0 1 3 . 5 0
6 . 0 0 7 . 0 0 1 0 0 . 0 1 . 9 0 i 3 . 3 0
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 4 3 . 2 9



4 , 0 0 0  rpm. o f  t h e  p r o p e l l e r  s p e e d  and  30  s e c .  o f  t h e  h o m o g e n i z i n g  

t i m e ;  a s s i g n e d  name ะ S D P 0 4 0 / 0 3 0

T a b l e  69-2 P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  SDPÛ40/030.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

70 00 * 1** 0 . 0 0 . 00 0 . 0 0
60 00 6 5 . 0 0 9 . 4 9 . 40 6 1 1 . 0 0
50 00 5 5 . 0 0 2 1 . 2 1 1 . 80 6 4 9 . 0 0
40 00 4 5 . 0 0 3 5 . 0 1 3 . 80 6 2 1 . 0 0
30 00 3 5 . 0 0 5 2 . 4 17 . 4 0 6 0 9 . 0 0
20 00 2 5 . 0 0 7 0 . 2 1 7 . 80 4 4 5 . 0 0
10 00 1 5 . 0 0 9 0 . 3 2 0 . 10 3 0 1 . 5 0

8 00 9 . 0 0 9 3 . 5 3 . 20 2 8 . 8 0
6 00 7 . 0 0 9 6 . 4 2 . 90 2 0 . 3 0
5 00 5 . 5 0 9 7 . 5 1. 10 6 . 0 5
4 00 4 . 5 0 9 8 . 6 1. 10 4 . 9 5
3 00 3 . 5 0 1 0 0 . 0 1. 40 4 . 9 0
0 00 1 . 5 0 1 0 0 . 0 0 . 00 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e (pm) 3 3 . 0 2



6 , 0 0 0  rpm. o f  t h e  p r o p e l l e r  s p e e d  and  30  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 6 0 / 0 3 0

T a b l e  69 -3 P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  SDP060/030.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 4 . 5 4 . 5 0 2 9 2 . 5 0
5 0 . 0 0 5 5 . 0 0 8 . 8 4 . 3 0 2 3 6 . 5 0
4 0 . 0 0 4 5 . 0 0 1 3 . 7 4 . 9 0 2 2 0 . 5 0
3 0 . 0 0 3 5 . 0 0 2 5 . 8 1 2 . 1 0 4 2 3 . 5 0
2 0 . 0 0 2 5 . 0 0 4 6 . 1 2 0 . 3 0 5 0 7 . 5 0
1 0 . 0 0 1 5 . 0 0 7 6 . 3 3 0 . 2 0 4 5 3 . 0 0

8 . 0 0 9 . 0 0 8 2 . 1 5 . 8 0 5 2 . 2 0
6 . 0 0 7 . 0 0 8 8 . 7 6 . 6 0 4 6 . 2 0
5 . 0 0 5 . 5 0 9 1 . 8 3 . 1 0 1 7 . 0 5
4 . 0 0 4 . 5 0 9 4 . 9 3 .  10 1 3 . 9 5
3 . 0 0 3 . 5 0 9 7 . 6 2 . 7 0 9 . 4 5
0 . 0 0 1 . 5 0 1 0 0 . 0 2 . 4 0 3 . 6 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 2 . 7 6



8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 30 s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 8 0 / 0 3 0

T a b l e  6 9 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 8 0 / 0 3 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 6 5 . 0 0 4 . 3 4 . 3 0 2 7 9 50
5 0 . 0 0 5 5 . 0 0 7 . 3 3 . 0 0 165 00
4 0 . 0 0 4 5 . 0 0 1 2 . 8 5 . 5 0 247 50
3 0 . 0 0 3 5 . 0 0 1 9 . 0 6 . 2 0 217 00
2 0 . 0 0 2 5 . 0 0 3 4 . 2 1 5 . 2 0 380 00
1 0 . 0 0 1 5 . 0 0 6 3 . 2 2 9 . 0 0 4 3 5 00

8 . 0 0 9 . 0 0 7 1 . 1 7 . 9 0 71 10
6 . 0 0 7 . 0 0 8 0 . 6 9 . 5 0 66 50
5 . 0 0 5 . 5 0 8 5 . 3 4 . 7 0 25 85
4 . 0 0 4 . 5 0 9 0 . 9 5 . 6 0 25 20
3 . 0 0 3 . 5 0 9 5 . 6 4 . 7 0 16 45
0 . 0 0 1 . 5 0 1 0 0 . 0 4 . 4 0 6 60

A v e r a g e  P a r t i c l e  S i z e  (pm) 19. 36



1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 30  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 1 0 0 / 0 3 0

T a b l e  6 9 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 1 0 0 / Û 3 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 . 1 2 . 1 0 1 3 6 . 5 0
5 0 . 0 0 5 5 . 0 0 5 . 6 3 . 5 0 1 9 2 . 5 0
4 0 . 0 0 4 5 . 0 0 1 1 . 5 5 . 9 0 2 6 5 . 5 0
3 0 . 0 0 3 5 . 0 0 1 5 . 1 3 . 6 0 1 2 6 . 0 0
2 0 . 0 0 2 5 . 0 0 2 6 . 4 1 1 . 3 0 2 8 2 . 5 0
1 0 . 0 0 1 5 . 0 0 5 3 . 6 2 7 . 2 0 4 0 8 . 0 0

8 . 0 0 9 . 0 0 6 2 . 8 9 . 2 0 8 2 . 8 0
6 . 0 0 7 . 0 0 7 3 . 6 1 0 . 8 0 7 5 . 6 0
5 . 0 0 5 . 5 0 8 0 . 2 6 . 6 0 3 6 . 3 0
4 . 0 0 4 . 5 0 8 6 . 9 6 . 7 0 3 0 . 1 5
3 . 0 0 3 . 5 0 9 3 . 3 6 . 4 0 2 2 . 4 0
0 . 0 0 1 . 5 0 1 0 0 . 0 6 . 7 0 1 0 . 0 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 6 . 6 8



2 0 4

T a b l e  s e r i e s  1 0  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 0 6 0 - S D P 1 0 0 / 0 6 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by p o l y ( h e x a m e t h y l e n e  s e b a c a m i d e )  
m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  % o f  t h e  t o t a l  o i l  p h a s e ,  
a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  6 0  s e c .  a nd  t h e  p r o p e l l e r  s p e e d  
f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  7 0 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 0 6 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 6 0  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 2 0 / 0 6 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 7 . 0 1 7 . 0 0 1 1 0 5 . 0 0
5 0 . 0 0 5 5 . 0 0 3 3 . 1 1 6 . 1 0 8 8 5 . 5 0
4 0 . 0 0 4 5 . 0 0 5 3 . 6 2 0 . 5 0 9 2 2 . 5 0
3 0 . 0 0 3 5 . 0 0 7 1 . 0 1 7 . 4 0 6 0 9 . 0 0
2 0 . 0 0 2 5 . 0 0 8 5 . 0 1 4 . 0 0 3 5 0 . 0 0
1 0 . 0 0 1 5 . 0 0 9 6 . 4 1 1 . 4 0 1 7 1 . 0 0

8 . 0 0 9 . 0 0 9 7 . 8 1 . 4 0 1 2 . 6 0
6 . 0 0 7 . 0 0 1 0 0 . 0 2 . 2 0 1 5 . 4 0
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 4 0 . 7 1



2 0 5

4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 6 0  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 4 0 / 0 6 0

T a b l e  7 0 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 4 0 / 0 6 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 6 . 6 6 . 6 0 4 2 9 . 0 0
5 0 . 0 0 5 5 . 0 0 1 0 . 3 3 . 7 0 2 0 3 . 5 0
4 0 . 0 0 4 5 . 0 0 2 5 . 9 1 5 . 6 0 7 0 2 . 0 0
3 0 . 0 0 3 5 . 0 0 4 2 . 3 1 6 . 4 0 5 7 4 . 0 0
2 0 . 0 0 2 5 . 0 0 6 5 . 1 2 2 . 8 0 5 7 0 . 0 0
1 0 . 0 0 1 5 . 0 0 8 7 . 3 2 2 . 2 0 3 3 3 . 0 0

8 . 0 0 9 . 0 0 9 1 . 3 4 . 0 0 3 6 . 0 0
6 . 0 0 7 . 0 0 9 5 . 3 4 . 0 0 2 8 . 0 0
5 . 0 0 5 . 5 0 9 6 . 9 1 . 6 0 8 . 8 0
4 . 0 0 4 . 5 0 9 8 . 4 1 . 5 0 6 . 7 5
3 . 0 0 3 . 5 0 1 0 0 . 0 1 . 6 0 5 . 6 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 8 . 9 7



6 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 6 0 / 0 6 0

T a b l e  7 0 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D . P 0 6 0 / 0 6 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . ** 0 . 0 0 . 0 0 0 . 00
6 0 . 0 0 6 5 . 0 0 4 . 2 4 . 2 0 2 7 3 . 00
5 0 . 0 0 5 5 . 0 0 6 . 6 2 . 4 0 1 3 2 . 00
4 0 . 0 0 4 5 . 0 0 1 2 . 5 5 . 9 0 2 6 5 . 50
3 0 . 0 0 3 5 . 0 0 2 2 . 9 1 0 . 4 0 3 6 4 . 00
2 0 . 0 0 2 5 . 0 0 4 1 . 7 1 8 . 8 0 4 7 0 . 00
1 0 . 0 0 1 5 . 0 0 7 1 . 9 3 0 . 2 0 4 5 3 . 00

8 . 0 0 9 . 0 0 7 9 . 1 7 . 2 0 6 4 . 80
6 . 0 0 7 . 0 0 8 6 . 9 7 . 8 0 5 4 . 60
5 . 0 0 5 . 5 0 9 0 . 7 3 . 8 0 2 0 . 90
4 . 0 0 4 . 5 0 9 4 . 2 3 . 5 0 15 . 75
3 . 0 0 3 . 5 0 9 7 . 4 3 . 2 0 11 . 20
0 . 0 0 1 . 5 0 1 0 0 . 0 2 . 6 0 3 . 90

A v e r a g e  P a r t i c l e  S i z e  (pm) 21 29



2 0 7

T a b l e  7 0 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D p 0 8 0 / 0 6 0 .
8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 8 0 / 0 6 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 0 . 9 0 . 9 0 5 8 . 5 0
5 0 . 0 0 5 5 . 0 0 5 . 6 4 . 7 0 2 5 8 . 5 0
4 0 . 0 0 4 5 . 0 0 8 . 8 3 . 2 0 1 4 4 . 0 0
3 0 . 0 0 3 5 . 0 0 1 4 . 2 5 . 4 0 1 8 9 . 0 0
2 0 . 0 0 2 5 . 0 0 2 9 . 2 1 5 . 0 0 3 7 5 . 0 0
1 0 . 0 0 1 5 . 0 0 6 0 . 3 3 1 . 1 0 4 6 6 . 5 0

8 . 0 0 9 . 0 0 6 9 . 2 8 . 9 0 8 0 . 1 0
6 . 0 0 7 . 0 0 7 9 . 2 1 0 . 0 0 7 0 . 0 0
5 . 0 0 5 . 5 0 8 4 . 9 5 . 7 0 3 1 . 3 5
4 . 0 0 4 . 5 0 9 0 . 6 5 . 7 0 2 5 . 6 5
3 . 0 0 3 . 5 0 9 5 . 6 5 . 0 0 1 7 . 5 0
0 . 0 0 1 . 5 0 1 0 0 . 0 4 . 4 0 6 . 6 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 7 . 2 3



1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60 s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 1 0 0 / 0 6 0

T a b l e  7 0 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 1 0 0 / 0 6 0 .

2 0 8

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 0 0 0 . 0 0
5 0 . 0 0 5 5 . 0 0 5 . 3 5 . 3 0 2 9 1 . 5 0
4 0 . 0 0 4 5 . 0 0 7 . 6 2 . 3 0 1 0 3 . 5 0
3 0 . 0 0 3 5 . 0 0 1 3 . 8 6 . 2 0 2 1 7 . 0 0
2 0 . 0 0 2 5 . 0 0 2 3 . 9 1 0 . 1 0 2 5 2 . 5 0
1 0 . 0 0 1 5 . 0 0 5 3 . 6 2 9 . 7 0 4 4 5 . 5 0

8 . 0 0 9 . 0 0 6 2 . 6 9 . 0 0 8 1 . 0 0
6 . 0 0 7 . 0 0 7 3 . 8 1 1 . 2 0 7 8 . 4 0
5 . 0 0 5 . 5 0 8 0 . 1 6 . 3 0 3 4 . 6 5
4 . 0 0 4 . 5 0 8 7 . 0 6 . 9 0 3 1 . 0 5
3 . 0 0 3 . 5 0 9 3 . 7 6 . 7 0 2 3 . 4 5
0 . 0 0 1 . 5 0 1 0 0 . 0 6 . 3 0 9 . 4 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 5 . 6 8



2 0 9

T a b l e  s e r i e s  1 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 0 9 0 - S D P 1 0 0 / 0 9 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by p o l y ( h e x a m e t h y l e n e  s e b a c a m i d e )  
m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  X  o f  t h e  t o t a l  o i l  p h a s e ,  
a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  90 s e c .  and t h e  p r o p e l l e r  s p e e d  
f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  7 1- 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 0 9 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 2 0 / 0 9 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 6 5 . 0 0 1 0 . 3 1 0 . 3 0 669 50
5 0 . 0 0 5 5 . 0 0 3 1 . 8 2 1 . 5 0 1182 50
4 0 . 0 0 4 5 . 0 0 5 0 . 4 1 8 . 6 0 837 00
3 0 . 0 0 3 5 . 0 0 6 9 . 8 1 9 . 4 0 6 7 9 00
2 0 . 0 0 2 5 . 0 0 8 4 . 9 1 5 .  10 377 50
1 0 . 0 0 1 5 . 0 0 9 6 . 3 1 1 . 4 0 171 00

8 . 0 0 9 . 0 0 9 7 . 9 1 . 6 0 14 40
6 . 0 0 7 . 0 0 1 0 0 . 0 2 . 1 0 14 70
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 00
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 00
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 00
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 39 46



4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90 s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 4 0 / 0 9 0

T a b l e  7 1 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S Q P Q 4 0 / 0 9 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 . 9 1 . 9 0 1 2 3 . 5 0
5 0 . 0 0 5 5 . 0 0 1 3 . 1 1 1 . 2 0 6 1 6 . 0 0
4 0 . 0 0 4 5 . 0 0 2 3 . 5 1 0 . 4 0 4 6 8 . 0 0
3 0 . 0 0 3 5 . 0 0 3 9 . 2 1 5 . 7 0 5 4 9 . 5 0
2 0 . 0 0 2 5 . 0 0 6 1 . 6 2 2 . 4 0 5 6 0 . 0 0
1 0 . 0 0 1 5 . 0 0 8 6 . 0 2 4 . 4 0 3 6 6 . 0 0

8 . 0 0 9 . 0 0 9 0 . 5 4 . 5 0 4 0 . 5 0
6 . 0 0 7 . 0 0 9 4 . 6 4 .  10 2 8 . 7 0
5 . 0 0 5 . 5 0 9 6 . 5 1 . 9 0 1 0 . 4 5
4 . 0 0 4 . 5 0 9 8 .  1 1 . 6 0 7 . 2 0
3 . 0 0 3 . 5 0 1 0 0 . 0 1 . 9 0 6 . 6 5
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 7 . 7 7



6 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90 s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 6 0 / 0 9 0

T a b l e  7 1 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 6 0 / 0 9 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * ** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 65 00 5 . 9 5 . 9 0 3 8 3 50
5 0 . 0 0 55 00 5 . 9 0 . 0 0 0 00
4 0 . 0 0 45 00 1 4 . 8 8 . 9 0 4 0 0 50
3 0 . 0 0 35 00 2 1 . 3 6 . 5 0 2 27 50
2 0 . 0 0 25 00 3 8 . 6 1 7 . 3 0 432 50
1 0 . 0 0 15. 00 7 0 . 6 3 2 . 0 0 4 8 0 00

8 . 0 0 9. 00 7 7 . 6 7 . 0 0 6 3 . 00
6 . 0 0 7. 00 8 5 . 7 8 . 1 0 5 6 . 70
5 . 0 0 5. 50 8 9 . 7 4 . 0 0 2 2 . 00
4 . 0 0 4 50 9 3 . 8 4 .  10 18 . 45
3 . 0 0 3. 50 9 7 . 2 3 . 4 0 11 90
0 . 0 0 1. 50 1 0 0 . 0  ■ 2 . 8 0 4 . 20

A v e r a g e  P a r t i c l e  S i z e  (pm) 21 00



2 1 2

8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ S D P 0 8 0 / 0 9 0

T a b l e  7 1 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 8 0 / 0 9 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . * * 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 0 0 0 . 0 0
5 0 . 0 0 5 5 . 0 0 4 . 6 4 . 6 0 2 5 3 . 0 0
4 0 . 0 0 4 5 . 0 0 7 . 2 2 . 6 0 1 1 7 . 0 0
3 0 . 0 0 3 5 . 0 0 1 5 . 4 8 . 2 0 2 8 7 . 0 0
2 0 . 0 0 2 5 . 0 0 2 7 . 6 1 2 . 2 0 3 0 5 . 0 0
1 0 . 0 0 1 5 . 0 0 6 0 . 1 3 2 . 5 0 4 8 7 . 5 0

8 . 0 0 9 . 0 0 6 9 . 2 9 .  10 8 1 . 9 0
6 . 0 0 7 . 0 0 7 9 . 0 9 . 8 0 6 8 . 6 0
5 . 0 0 5 . 5 0 8 4 . 9 5 . 9 0 3 2 . 4 5
4 . 0 0 4 . 5 0 9 0 . 0 5 .  10 2 2 . 9 5
3 . 0 0 3 . 5 0 9 5 .  1 5 .  10 1 7 . 8 5
0 . 0 0 1 . 5 0 1 0 0 . 0 4 . 9 0 7 . 3 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 6 . 8 1



1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 9 0  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 1 0 0 / 0 9 0

T a b l e  7 1 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  s p P 1 0 0 / 0 9 0 .

2 1 3

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 . 1 1 . 1 0 7 1 . 5 0
5 0 . 0 0 5 5 . 0 0 4 . 0 2 . 9 0 1 5 9 . 5 0
4 0 . 0 0 4 5 . 0 0 7 . 1 3 . 1 0 1 3 9 . 5 0
3 0 . 0 0 3 5 . 0 0 9 . 8 2 . 7 0 9 4 . 5 0
2 0 . 0 0 2 5 . 0 0 2 0 . 6 1 0 . 8 0 2 7 0 . 0 0
1 0 . 0 0 1 5 . 0 0 4 9 . 7 2 9 . 1 0 4 3 6 . 5 0

8 . 0 0 9 . 0 0 5 9 . 3 9 . 6 0 8 6 . 4 0
6 . 0 0 7 . 0 0 7 1 . 2 1 1 . 9 0 8 3 . 3 0
5 . 0 0 5 . 5 0 7 8 . 0 6 . 8 0 3 7 . 4 0
4 . 0 0 4 . 5 0 8 5 . 4 7 . 4 0 3 3 . 3 0
3 . 0 0 3 . 5 0 9 3 . 0 7 . 6 0 2 6 . 6 0
0 . 0 0 1 . 5 0 1 0 0 . 0  ' 7 . 0 0 1 0 . 0 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 4 . 4 9



2 1 4

T a b l e  s e r i e s  72  P a r t i c l e  S i z e  D i s t r i b u t i o n  , o f  S D P 0 2 0 / 1 2 0 - S D P 1 0 0 / 1 2 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by p o l y ( h e x a m e t h y l e n e  s e b a c a m i d e )  
m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  % o f  t h e  t o t a l  o i l  p h a s e ,  
a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  120  s e c .  and t h e  p r o p e l l e r  s p e e d  
f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  7 2 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 1 2 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 1 20  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 2 0 / 1 2 0

D i a m e t e r  (pm)  

M i c r o m e t e r
A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 9 . 4 1 9 . 4 0 1 2 6 1 . 0 0
5 0 . 0 0 5 5 . 0 0 3 4 . 5 1 5 . 1 0 8 3 0 . 5 0
4 0 . 0 0 4 5 . 0 0 5 2 . 8 1 8 . 3 0 8 2 3 . 5 0
3 0 . 0 0 3 5 . 0 0 7 2 . 3 1 9 . 5 0 6 8 2 . 5 0
2 0 . 0 0 2 5 . 0 0 8 5 . 5 1 3 . 2 0 3 3 0 . 0 0
1 0 . 0 0 1 5 . 0 0 9 6 . 7 1 1 . 2 0 1 6 8 . 0 0

8 . 0 0 9 . 0 0 9 8 . 2 1 . 5 0 1 3 . 5 0
6 . 0 0 7 . 0 0 1 0 0 . 0 1 . 8 0 1 2 . 6 0
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 4 1 . 2 2



4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 1 20  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 4 0 / 1 2 0

T a b l e  7 2 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S P P 0 4 0 / 1 2 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * ,  ** 0 . 0 0 . 00 0 . 00
6 0 . 0 0 6 5 . 0 0 2 . 8 2 . 80 1 8 2 . 00
5 0 . 0 0 5 5 . 0 0 1 1 . 7 8 . 90 4 8 9 . 50
4 0 . 0 0 4 5 . 0 0 2 2 . 5 10 . 8 0 4 8 6 . 0 0
3 0 . 0 0 3 5 . 0 0 4 1 . 1 18 . 60 651 00
2 0 . 0 0 2 5 . 0 0 6 1 . 1 2 0 . 00 5 0 0 . 00
1 0 . 0 0 1 5 . 0 0 8 6 . 4 2 5 . 30 3 7 9 . 50

8 . 0 0 9 . 0 0 9 0 . 9 4 . 50 4 0 . 50
6 . 0 0 7 . 0 0 9 4 . 9 4 . 00 2 8 . 00
5 . 0 0 5 . 5 0 9 6 . 7 1. 80 9. 90
4 . 0 0 4 . 5 0 9 8 . 3 1. 60 7. 20
3 . 0 0 3 . 5 0 1 0 0 . 0 1. 70 5. 95
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 00 0 . 00

A v e r a g e  P a r t i c l e  S i z e (pm) 2 7 . 80



6 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 120  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 6 0 / 1 2 0

T a b l e  7 2 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 6 0 / 1 2 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 0 . 8 0 . 8 0 5 2 . 0 0
5 0 . 0 0 5 5 . 0 0 5 . 9 5 . 1 0 2 8 0 . 5 0
4 0 . 0 0 4 5 . 0 0 9 . 1 3 . 2 0 1 4 4 . 0 0
3 0 . 0 0 3 5 . 0 0 1 9 . 5 1 0 . 4 0 3 6 4 . 0 0
2 0 . 0 0 2 5 . 0 0 3 4 . 7 1 5 . 2 0 3 8 0 . 0 0
1 0 . 0 0 1 5 . 0 0 6 8 . 9 3 4 . 2 0 5 1 3 . 0 0

8 . 0 0 9 . 0 0 7 7 . 1 8 . 2 0 7 3 . 8 0
6 . 0 0 7 . 0 0 8 5 . 3 8 . 2 0 5 7 . 4 0
5 . 0 0 5 . 5 0 8 9 . 5 4 . 2 0 2 3 . 1 0
4 . 0 0 4 . 5 0 9 3 . 6 4 .  10 1 8 . 4 5
3 . 0 0 3 . 5 0 9 6 . 8 3 . 2 0 1 1 . 2 0
0 . 0 0 1 . 5 0 1 0 0 . 0 3 . 2 0 4 . 8 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 9 . 2 2



2 1 7

8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 120  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 8 0 / 1 2 0

T a b l e  7 2 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 8 0 / 1 2 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . ** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 6 5 . 0 0 1 . 9 1 . 9 0 123 50
6 0 . 0 0 5 5 . 0 0 4 . 2 2 . 3 0 126 50
4 0 . 0 0 4 5 . 0 0 8 . 8 4 . 6 0 207 00
3 0 . 0 0 3 5 . 0 0 1 5 . 5 6 . 7 0 2 3 4 50
2 0 . 0 0 2 5 . 0 0 2 6 . 0 1 0 . 5 0 262 50
1 0 . 0 0 1 5 . 0 0 5 7 . 8 3 1 . 8 0 477 00

8 . 0 0 9 . 0 0 6 7 . 2 9 . 4 0 8 4 60
6 . 0 0 7 . 0 0 7 8 .  1 1 0 . 9 0 76 30
5 . 0 0 5 . 5 0 8 3 . 9 5 . 8 0 31 90
4 . 0 0 4 . 5 0 8 9 . 7 5 . 8 0 26 10
3 . 0 0 3 . 5 0 9 5 .  1 5 . 4 0 18 90
0 . 0 0 1 . 5 0 1 0 0 . 0 4 . 9 0 7 35

A v e r a g e  P a r t i c l e  S i z e  (pm) 16. 76



1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 120  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 1 0 0 / 1 2 0

T a b l e  7 2 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 1 0 0 / 1 2 0 .

2 1 8

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . * * 0 . 0 0 . 0 0 0 . 00
6 0 . 0 0 6 5 . 0 0 3 . 3 3 . 3 0 2 1 4 . 50
5 0 . 0 0 5 5 . 0 0 3 . 3 0 . 0 0 0 . 00
4 0 . 0 0 4 5 . 0 0 5 . 7 2 . 4 0 1 0 8 . 00
3 0 . 0 0 3 5 . 0 0 1 1 . 5 5 . 8 0 2 0 3 . 00
2 0 . 0 0 2 5 . 0 0 2 1 . 7 1 0 . 2 0 2 5 5 . 00
1 0 . 0 0 1 5 . 0 0 5 0 . 1 2 8 . 4 0 4 2 6 . 00

8 . 0 0 9 . 0 0 5 9 . 6 9 . 5 0 8 5 . 50
6 . 0 0 7 . 0 0 7 1 . 5 1 1 . 9 0 8 3 . 30
5 . 0 0 5 . 5 0 7 8 . 7 7 . 2 0 3 9 . 60
4 . 0 0 4 . 5 0 8 6 .  1 7 . 4 0 3 3 . 30
3 . 0 0 3 . 5 0 9 3 . 3 7 . 2 0 2 5 . 20
0 . 0 0 1 . 5 0 1 0 0 . 0 6 . 7 0 10 . 05

A v e r a g e  P a r t i c l e  S i z e  ( | im) 14 . 83



2 1 9

T a b l e  s e r i e s  7 3  P a r t i c l e  s i z e  D i s t r i b u t i o n ,  o f  S D P 0 2 0 / 1 5 0 - S D P 1 0 0 / 1 5 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by p o l y ( h e x a m e t h y lene sebacarnide) 
m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  X  o f  t h e  t o t a l  o il  p h a s e ,  
a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  150  s e c .  and t h e  p r o p e l l e r  s p e e d  
f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  7 3 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 1 5 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 1 50  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 2 0 / 1 5 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 3 . 0 1 3 . 0 0 8 4 5 . 0 0
5 0 . 0 0 5 5 . 0 0 3 1 . 9 1 8 . 9 0 1 0 3 9 . 5 0
4 0 . 0 0 4 5 . 0 0 5 0 . 5 1 8 . 6 0 8 3 7 . 0 0
3 0 . 0 0 3 5 . 0 0 7 0 . 8 2 0 . 3 0 7 1 0 . 5 0
2 0 . 0 0 2 5 . 0 0 8 4 . 4 1 3 . 6 0 3 4 0 . 0 0
1 0 . 0 0 1 5 . 0 0 9 6 . 6 1 2 . 2 0 1 8 3 . 0 0

8 . 0 0 9 . 0 0 9 8 .  1 1 . 5 0 1 3 . 5 0
6 . 0 0 7 . 0 0 1 0 0 . 0 1 . 9 0 1 3 . 3 0
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 3 9 . 8 2



220

4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 4 0 / 1 5 0

T a b l e  7 3 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 4 0 / 1 5 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 4 . 8 4 . 80 3 1 2 . 0 0
5 0 . 0 0 5 5 . 0 0 1 0 . 8 6 . 00 3 3 0 . 0 0
4 0 . 0 0 4 5 . 0 0 2 1 . 6 10 . 80 4 8 6 . 0 0
3 0 . 0 0 3 5 . 0 0 3 6 . 3 14 . 70 5 1 4 . 5 0
2 0 . 0 0 2 5 . 0 0 5 8 . 2 2 1 . 90 5 4 7 . 5 0
1 0 . 0 0 1 5 . 0 0 8 5 . 3 2 7 . 10 4 0 6 . 5 0

8 . 0 0 9 . 0 0 9 0 . 5 5 . 20 4 6 . 8 0
6 . 0 0 7 . 0 0 9 4 . 6 4 . 10 2 8 . 7 0
5 . 0 0 5 . 5 0 9 6 . 4 1. 80 9 . 9 0
4 . 0 0 4 . 5 0 9 8 .  1 1. 70 7 . 6 5
3 . 0 0 3 . 5 0 1 0 0 . 0 1. 90 6 . 6 5
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 00 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e (pm) 2 6 . 9 6



221

6,000 rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150 sec .  o f  the  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 6 0 / 1 5 0

T a b l e  7 3 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  s p P 0 6 0 / 1 5 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 0 0 0 00
5 0 . 0 0 5 5 . 0 0 3 . 2 3 . 2 0 176 00
4 0 . 0 0 4 5 . 0 0 9 . 7 6 . 5 0 2 92 50
3 0 . 0 0 3 5 . 0 0 1 8 . 7 9 . 0 0 3 15 00
2 0 . 0 0 2 5 . 0 0 3 4 . 1 1 5 . 4 0 3 8 5 00
1 0 . 0 0 1 5 . 0 0 6 8 . 4 3 4 . 3 0 5 1 4 50

8 . 0 0 9 . 0 0 7 6 . 7 8 . 3 0 74 70
6 . 0 0 7 . 0 0 8 5 . 3 8 . 6 0 60 20
5 . 0 0 5 . 5 0 8 9 . 6 4 . 3 0 2 3 . 65
4 . 0 0 4 . 5 0 9 3 . 7 4 .  10 18 45
3 . 0 0 3 . 5 0 9 6 . 9 3 . 2 0 11. 20
0 . 0 0 1 . 5 0 1 0 0 . 0  ' 3 .  10 4 . 65

A v e r a g e  P a r t i c l e  S i z e  (pm) 18. 76



8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150 s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ S D P 0 8 0 / 1 5 0

T a b l e  7 3 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 8 0 / 1 5 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * 1 ** 0 . 0 0 . 0 0 0 . 00
6 0 . 0 0 6 5 . 0 0 2 . 8 2 . 8 0 1 8 2 . 00
5 0 . 0 0 5 5 . 0 0 4 . 5 1 . 7 0 9 3 . 50
4 0 . 0 0 4 5 . 0 0 7 . 8 3 . 3 0 1 4 8 . 50
3 0 . 0 0 3 5 . 0 0 1 5 . 1 7 . 3 0 2 5 5 . 50
2 0 . 0 0 2 5 . 0 0 2 7 . 0 1 1 . 9 0 2 9 7 . 50
1 0 . 0 0 1 5 . 0 0 5 8 . 5 3 1 . 5 0 4 7 2 . 50

8 . 0 0 9 . 0 0 6 7 . 5 9 . 0 0 8 1 . 00
6 . 0 0 7 . 0 0 7 8 .  1 1 0 . 6 0 7 4 . 20
5 . 0 0 5 . 5 0 8 3 . 8 5 . 7 0 31 35
4 . 0 0 4 . 5 0 8 9 . 7 5 . 9 0 2 6 . 55
3 . 0 0 3 . 5 0 9 5 . 4 5 . 7 0 19 . 95
0 . 0 0 1 . 5 0 1 0 0 . 0  • 4 . 6 0 6 . 90

A v e r a g e  P a r t i c l e  S i z e  (pm) 16 . 89



10,000 rpm. of the propeller speed and 150 s e c .  o f  t h e  
homogenizing time; assigned name ะ SDP100/150

T a b l e  7 3 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 1 0 0 / 1 5 0 .

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *1** 0.0 0.00 0 00
60.00 65. 00 3.3 3.30 214 50
50.00 55. 00 4.2 0.90 49 50
40.00 45. 00 8.1 3.90 175 50
30.00 35. 00 13.2 5. 10 178 50
20.00 25. 00 21.9 8.70 217 50
10.00 15. 00 50.0 28. 10 421 50
8.00 9. 00 59.6 9.60 86 40
6.00 7. 00 72.0 12.40 86 80
5.00 5. 50 78.6 6.60 36 30
4.00 4. 50 86.6 8.00 36 00
3.00 3. 50 93.3 6.70 23 45
0.00 1. 50 100.0 6.70 10. 05

Average Particle Size (pm) 15. 36



2 2 4

Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 30 sec. of the 
homogenizing time for dibutyl phthalate being encapsulated by 
poly(hexamethylene sebacamide) microcapsules.

T a b l e  1 4  S u m m a r y  a n d  C o m p a r i s o n  o f  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f

S D P 0 2 0 / 0 3 0 - S D P 1 0 0 / 0 3 0 .

DIAMETER(pm) SDP020/030 SDP040/030 SDP060/030 SDP080/030 SDP100/030

< 60 22.7 9.4 4.5 4.3 2.1
60 - 50 19.8 11.8 4.3 3.0 3.5
50 - 40 16.9 13.8 4.9 5.5 5.9
40 - 30 14.1 17.4 12.1 6.2 3.6
30 - 20 13.7 17.8 20.3 15.2 11.3
20 - 10 9.4 20. 1 30.2 29.0 27.2
10 > 3.4 9.7 23.7 36.8 46.4



2 2 5

Table 75 Summary and Comparison of Particle Size Distribution of 
SDP020/060-SDP100/060.

Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 60 sec. of the 
homogenizing time for dibutyl phthalate being encapsulated by 
poly(hexamethylene sebacamide) microcapsules.

DIAMETER(pm) SDP020/060 SDP040/060 SDP060/060 SDP080/060 SDP100/060

< 60 17.0 6.6 4.2 0.9 0 . 0

60 - 50 16.1 3.7 2.4 4.7 5.3
50 - 40 20.5 15.6 5.9 3.2 2.3
40 - 30 17.4 16.4 10.4 5.4 6 . 2

30 - 20 14.0 22.8 18.8 15.0 10 . 1

20 - 10 11.4 22.2 30.2 31. 1 2 9 . 7

10 > 3.6 12.7 28. 1 3 9 . 7 4 6 . 4



2 2 6

Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 90 sec. of the 
homogenizing time for dibutyl phthalate being encapsulated by 
poly(hexamethylene sebacamide) microcapsules.

T a b l e  7 6  S u m m a r y  a n d  C o m p a r i s o n  o f  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f

S D P 0 2 0 / 0 9 0 - S D P 1 0 0 / 0 9 0 .

DIAMETER(pm) SDP020/090 SDP040/090 SDP060/090 SDP080/090 SDP100/090

< 60 10.3 1.9 5.9 0.0 1. 1
60 - 50 21.5 11.2 0.0 4.6 2.9
50 - 40 18.6 10.4 8.9 2.6 3.1
40 - 30 19.4 15.7 6.5 8.2 2.7
30 - 20 15.1 22.4 17.3 12.2 10.8
20 - 10 11.4 24.4 32.0 32.5 29. 1
10 > 3.7 14.0 29.4 39.9 50.3



2 2 7

Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 120 sec. of the 
homogenizing time for dibutyl phthalate being encapsulated by 
poly(hexamethylene sebacamide) microcapsules.

T a b l e  7 7  S u m m a r y  a n d  C o m p a r i s o n  o f  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f

S D P 0 2 0 / 1 2 0 - S D P 1 0 0 / 1 2 0 .

DIAMETER(pm) SDP020/120 SDP040/120 SDP060/120 SDP080/120 SDP100/120

< 60 19.4 2.8 0.3 1.9 3.3
60 - 50 15. 1 8.9 5. 1 2.3 0.0
50 - 40 18.3 10.8 3.2 4.6 2.4
40 - 30 19.5 18.6 10.4 6.7 5.8
30 - 20 13.2 20.0 15.2 10.5 10.2
20 - 10 11.2 25.3 34.2 31.8 28.4
10 > 3.3 13.6 31.1 42.2 49.9



2 2 8

Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 150 sec. of the 
homogenizing time for dibutyl phthalate being encapsulated by 
poly(hexamethylene sebacamide) microcapsules.

T a b l e  7 8  S u m m a r y  a n d  C o m p a r i s o n  o f  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f

S D P 0 2 0 / 1 5 0 - S D P 1 0 0 / 1 5 0 .

DIAMETER(pm) SDP020/150 SDP040/150 SDP060/150 SDP080/150 SDP100/150

< 60 13.0 4.8 0.0 2.8 3.3
60 - 50 18.9 6.0 3.2 1.7 0.9
50 - 40 18.6 10.8 6.5 3.3 3.9
40 - 30 20.3 14.7 9.0 7.3 5. 1
30 - 20 13.6 21.9 15.4 11.9 8.7
20 - 10 12.2 27.1 34.3 31.5 28.1
10 > 3.4 14.7 31.6 41.5 50.0



2 2 9

Table series 79 Particle Size Distribution of TDP020/030-TDP100/030. 
Dibutyl phthalate being encapsulated by poly(para-phenylene 
terephthalamide) microcapsules using poly(vinyl alcohol), 7.5 % of total 
oil phase, as emulsifier; the homogenizing time at 30 sec. and the 
propeller speed from 2,000 to 10,000 rpm.
Table 79-1 Particle Size Distribution of TDP020/030.
2,000 rpm. of the propeller speed and 30 sec. of the homogenizing 
time; assigned name ะ TDP020/030

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0.00 0.00
60.00 65.00 22.0 22.00 1430.00
50.00 55.00 41.2 19.20 1056.00
40.00 45.00 58.1 16.90 760.50
30.00 35.00 75.5 17.40 609.00
20.00 25.00 90.2 14.70 367.50
10.00 15.00 97.5 7.30 109.50
8.00 9.00 98.2 0.70 6.30
6.00 7.00 100.0 1.80 12.60
5.00 5.50 100.0 0.00 0.00
4.00 4.50 100.0 0.00 0.00
3.00 3.50 100.0 0.00 0.00
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 43.51



4,000 rpm. of the propeller speed and 30 sec. of the homogenizing 
time; assigned name ะ TDP040/030

T a b l e  7 9 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T Ç I P 0 4 0 / 0 3 0 .

Diameter (|im) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0. 00 0.00
60.00 65.00 10.3 10. 30 669.50
50.00 55.00 19.7 9. 40 517.00
40.00 45.00 35.9 16. 20 729.00
30.00 35.00 56.4 20. 50 717.50
20.00 25.00 74.0 17. 60 440.00
10.00 15.00 91.4 17. 40 261.00
8.00 9.00 93.9 2. 50 22.50
6.00 7.00 96.5 2. 60 18.20
5.00 5.50 97.6 1 10 6.05
4.00 4.50 98.6 1 00 4.50
3.00 3.50 100.0 1 40 4.90
0.00 1.50 100.0 ' 0 00 0.00

Average Particle Size (pm) 33.90



6,000 rpm. of the propeller speed and 30 sec. of the homogenizing 
time; assigned name ะ TDP060/030

T a b l e  7 9 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T p P 0 6 0 / 0 3 0 .

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0.00 0.00
60.00 65.00 1.6 1.60 104.00
50.00 55.00 13.4 11.80 649.00
40.00 45.00 25.1 11.70 526.50
30.00 35.00 41.5 16.40 574.00
20.00 25.00 61.1 19.60 490.00
10.00 15.00 80.8 19.70 295.50
8.00 9.00 85.8 5.00 45.00
6.00 7.00 90.5 4.70 32.90
5.00 5.50 93.2 2.70 14.85
4.00 4.50 95.7 2.50 11.25
3.00 3.50 97.8 2.10 7.35
0.00 1.50 100.0 2.20 3.30

Average Particle Size (pm) 27.54



8,000 rpm. of the propeller speed and 30 sec. of the homogenizing 
time; assigned name ะ TDP080/03Q

T a b l e  7 9 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 8 0 / 0 3 0 .

2 3 2

Diameter (|im) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0.00 0.00
60.00 65.00 4.2 4.20 273.00
50.00 55.00 7.7 3.50 192.50
40.00 45.00 20.4 12.70 571.50
30.00 35.00 35.2 14.80 518.00
20.00 25.00 50.2 15.00 375.00
10.00 15.00 73.4 23.20 348.00
8.00 9.00 79.7 6.30 56.70
6.00 7.00 66.2 6.50 45.50
5.00 5.50 89.4 3.20 17.60
4.00 4.50 93. 1 3.70 16.65
3.00 3.50 96.3 3.20 11.20
0.00 1.50 100.0 ' 3.70 5.55

Average Particle Size (pm) 24.31



1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 30  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 1 0 0 / 0 3 0

T a b l e  7 9 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 1 0 0 / 0 3 0 .

2 3 3

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 00
6 0 . 0 0 6 5 . 0 0 4 . 0 4 . 0 0 2 6 0 00
5 0 . 0 0 5 5 . 0 0 7 . 2 3 . 2 0 176 00
4 0 . 0 0 4 5 . 0 0 1 5 . 6 8 . 4 0 3 78 00
3 0 . 0 0 3 5 . 0 0 2 1 . 8 6 . 2 0 217 00
2 0 . 0 0 2 5 . 0 0 3 5 . 0 1 3 . 2 0 3 30 00
1 0 . 0 0 1 5 . 0 0 6 4 . 0 2 9 . 0 0 4 3 5 0 0

8 . 0 0 9 . 0 0 7 3 . 5 9 . 5 0 85 50
6 . 0 0 7 . 0 0 8 1 . 4 7 . 9 0 55 30
5 . 0 0 5 . 5 0 8 6 . 3 4 . 9 0 26 95
4 . 0 0 4 . 5 0 9 1 . 1 4 . 8 0 21 60
3 . 0 0 3 . 5 0 9 5 . 6 4 . 5 0 15 75
0 . 0 0 1 . 5 0 1 0 0 . 0 4 . 4 0 6 60

A v e r a g e  P a r t i c l e  S i z e  (pm) 20 08
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T a b l e  s e r i e s  8 0  P a r t i c l e  S i z e  D i s t r i b u t i o n  1 o f  T D P 0 2 0 / 0 6 0 - T D P 1 0 0 / 0 6 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by p o l y ( p a r a - p h e n y l e n e  
t e r e p h t h a l a m i d e )  m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  % o f  t o t a l  
o i l  p h a s e ,  a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  60  s e c .  and t h e  
p r o p e l l e r  s p e e d  f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  8 0 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 0 6 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 2 0 / 0 6 0

D i a m e t e r  (pm)  

M i c r o m e t e r
A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 8 . 0 1 8 . 0 0 1 1 7 0 . 0 0
5 0 . 0 0 5 5 . 0 0 3 5 . 2 1 7 . 2 0 9 4 6 . 0 0
4 0 . 0 0 4 5 . 0 0 5 4 . 4 1 9 . 2 0 8 6 4 . 0 0
3 0 . 0 0 3 5 . 0 0 7 2 . 6 1 8 . 2 0 6 3 7 . 0 0
2 0 . 0 0 2 5 . 0 0 8 6 . 5 1 3 . 9 0 3 4 7 . 5 0
1 0 . 0 0 1 5 . 0 0 9 6 . 5 1 0 . 0 0 1 5 0 . 0 0

8 . 0 0 9 . 0 0 9 7 . 5 1 . 0 0 9 . 0 0
6 . 0 0 7 . 0 0 9 8 . 4 0 . 9 0 6 . 3 0
5 . 0 0 5 . 5 0 1 0 0 . 0 1 . 6 0 8 . 8 0
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 4 1 . 3 9



4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 4 0 / 0 6 0

Table 80-2 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP040/060.
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D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * 1 ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 2 . 8 1 2 . 8 0 8 3 2 . 0 0
5 0 . 0 0 5 5 . 0 0 2 2 . 3 9 . 5 0 5 2 2 . 5 0
4 0 . 0 0 4 5 . 0 0 3 5 . 8 1 3 . 5 0 6 0 7 . 5 0
3 0 . 0 0 3 5 . 0 0 5 3 . 9 1 8 . 1 0 6 3 3 . 5 0
2 0 . 0 0 2 5 . 0 0 7 1 . 6 1 7 . 7 0 4 4 2 . 5 0
1 0 . 0 0 1 5 . 0 0 9 0 . 1 1 8 . 5 0 2 7 7 . 5 0

8 . 0 0 9 . 0 0 9 3 . 1 3 . 0 0 2 7 . 0 0
6 . 0 0 7 . 0 0 9 6 . 0 2 . 9 0 2 0 . 3 0
5 . 0 0 5 . 5 0 9 7 . 3 1 . 3 0 7 . 1 5
4 . 0 0 4 . 5 0 9 8 . 5 1 . 2 0 5 . 4 0
3 . 0 0 3 . 5 0 1 0 0 . 0 1 . 5 0 5 . 2 5
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 3 3 . 8 1



6 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 6 0 / 0 6 0

Table 80-3 P a r t i c l e  Size D i s t r i b u t i o n  o f  TD,P060/060.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 7 . 8 7 . 8 0 5 0 7 . 0 0
5 0 . 0 0 5 5 . 0 0 1 1 . 6 3 . 8 0 2 0 9 . 0 0
4 0 . 0 0 4 5 . 0 0 2 1 . 4 9 . 8 0 4 4 1 . 0 0
3 0 . 0 0 3 5 . 0 0 3 5 . 9 1 4 . 5 0 5 0 7 . 5 0
2 0 . 0 0 2 5 . 0 0 5 5 . 9 2 0 . 0 0 5 0 0 . 0 0
1 0 . 0 0 1 5 . 0 0 7 9 . 3 2 3 . 4 0 3 5 1 . 0 0

8 . 0 0 9 . 0 0 8 4 . 6 5 . 3 0 4 7 . 7 0
6 . 0 0 7 . 0 0 9 0 .  1 5 . 5 0 3 8 . 5 0
5 . 0 0 5 . 5 0 9 2 . 8 2 . 7 0 1 4 . 8 5
4 . 0 0 4 . 5 0 9 5 . 6 2 . 8 0 1 2 . 6 0
3 . 0 0 3 . 5 0 9 7 . 7 2 . 1 0 7 . 3 5
0 . 0 0 1 . 5 0 1 0 0 . 0 2 . 3 0 3 . 4 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 6 . 4 0



T a b l e  8 0 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  " ( DP0 8 0 / 0 6 0 .
8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 8 0 / 0 6 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 3 . 4 3 . 4 0 2 2 1 . 0 0
5 0 . 0 0 5 5 . 0 0 9 . 8 6 . 4 0 3 5 2 . 0 0
4 0 . 0 0 4 5 . 0 0 1 7 . 1 7 . 3 0 3 2 8 . 5 0
3 0 . 0 0 3 5 . 0 0 2 6 . 8 9 . 7 0 3 3 9 . 5 0
2 0 . 0 0 2 5 . 0 0 4 6 . 6 1 9 . 8 0 4 9 5 . 0 0
1 0 . 0 0 1 5 . 0 0 7 4 . 5 2 7 . 9 0 4 1 8 . 5 0

8 . 0 0 9 . 0 0 8 1 . 0 6 . 5 0 5 8 . 5 0
6 . 0 0 7 . 0 0 8 7 . 0 6 . 0 0 4 2 . 0 0
5 . 0 0 5 . 5 0 9 0 . 5 3 . 5 0 1 9 . 2 5
4 . 0 0 4 . 5 0 9 3 . 9 3 . 4 0 1 5 . 3 0
3 . 0 0 3 . 5 0 9 6 . 7 2 . 8 0 9 . 8 0
0 . 0 0 1 . 5 0 1 0 0 . 0  ' 3 . 3 0 4 . 9 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 3 . 0 4
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1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 60  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 1 0 0 / 0 6 0

Table 8 0 -5 P a r t i c l e  Size D i s t r i b u t i o n  o f  TPP100/060.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 . 4 2 . 4 0 1 5 6 . 0 0
5 0 . 0 0 5 5 . 0 0 9 . 2 6 . 8 0 3 7 4 . 0 0
4 0 . 0 0 4 5 . 0 0 1 3 . 2 4 . 0 0 1 8 0 . 0 0
3 0 . 0 0 3 5 . 0 0 2 2 . 2 9 . 0 0 3 1 5 . 0 0
2 0 . 0 0 2 5 . 0 0 3 8 . 0 1 5 . 8 0 3 9 5 . 0 0
1 0 . 0 0 1 5 . 0 0 6 6 . 9 2 8 . 9 0 4 3 3 . 5 0

8 . 0 0 9 . 0 0 7 4 . 5 7 . 6 0 6 8 . 4 0
6 . 0 0 7 . 0 0 8 2 . 6 8 . 1 0 5 6 . 7 0
5 . 0 0 5 . 5 0 8 7 . 0 4 . 4 0 2 4 . 2 0
4 . 0 0 4 . 5 0 9 1 . 2 4 . 2 0 1 8 . 9 0
3 . 0 0 3 . 5 0 9 5 . 5 4 . 3 0 1 5 . 0 5
0 . 0 0 1 . 5 0 1 0 0 . 0 4 . 5 0 6 . 7 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 0 . 4 4



23 9

T a b l e  s e r i e s  8 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 0 9 0 - T D P 1 0 0 / 0 9 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by p o l y ( p a r a - p h e n y l e n e  
t e r e p h t h a l a m i d e )  m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  % o f  t o t a l  
o i l  p h a s e ,  a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  90  s e c .  and t h e  
p r o p e l l e r  s p e e d  f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  8 1 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 0 9 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 2 0 / 0 9 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * 1** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 6 5 . 0 0 2 1 . 1 2 1 . 1 0 1371 50
5 0 . 0 0 5 5 . 0 0 4 1 . 3 2 0 . 2 0 1111 00
4 0 . 0 0 4 5 . 0 0 5 6 . 0 1 4 . 7 0 661 50
3 0 . 0 0 3 5 . 0 0 7 5 . 8 1 9 . 8 0 6 9 3 . 00
2 0 . 0 0 2 5 . 0 0 8 8 . 5 1 2 . 7 0 3 1 7 . 50
1 0 . 0 0 1 5 . 0 0 9 7 . 2 8 . 7 0 1 3 0 . 50

8 . 0 0 9 . 0 0 9 8 . 3 1 . 1 0 9. 90
6 . 0 0 7 . 0 0 1 0 0 . 0 1 . 7 0 11. 90
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 00
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 00
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 00
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 43 07



4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 4 0 / 0 9 0

Table 81-2 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP040/090.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * 1** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 5 . 4 5 . 4 0 3 5 1 . 0 0
5 0 . 0 0 5 5 . 0 0 1 9 . 1 1 3 . 7 0 7 5 3 . 5 0
4 0 . 0 0 4 5 . 0 0 3 2 . 8 1 3 . 7 0 6 1 6 . 5 0
3 0 . 0 0 3 5 . 0 0 5 1 . 7 1 8 . 9 0 6 6 1 . 5 0
2 0 . 0 0 2 5 . 0 0 7 0 . 6 1 8 . 9 0 4 7 2 . 5 0
1 0 . 0 0 1 5 . 0 0 9 0 . 2 1 9 . 6 0 2 9 4 . 0 0

8 . 0 0 9 . 0 0 9 3 .  1 2 . 9 0 2 6 .  10
6 . 0 0 7 . 0 0 9 6 . 0 2 . 9 0 2 0 . 3 0
5 . 0 0 5 . 5 0 9 7 . 3 1 . 3 0 7 . 1 5

4 . 0 0 4 . 5 0 9 8 . 4 1 . 1 0 4 . 9 5
3 . 0 0 3 . 5 0 1 0 0 . 0  - 1 . 6 0 5 . 6 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 3 2 . 1 3



6 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90  s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 6 0 / 0 9 0

Table 81-3 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP060/090.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0. 00
6 0 . 0 0 6 5 . 0 0 1 . 8 1 . 8 0 1 1 7 . 00
5 0 . 0 0 5 5 . 0 0 9 . 0 7 . 2 0 3 9 6 . 00
4 0 . 0 0 4 5 . 0 0 1 5 . 1 6 . 1 0 2 7 4 . 50
3 0 . 0 0 3 5 . 0 0 2 8 . 0 1 2 . 9 0 451 50
2 0 . 0 0 2 5 . 0 0 4 9 . 9 2 1 . 9 0 5 4 7 . 50
1 0 . 0 0 1 5 . 0 0 7 7 . 9 2 8 . 0 0 4 2 0 . 00

8 . 0 0 9 . 0 0 8 3 . 6 5 . 7 0 51 30
6 . 0 0 7 . 0 0 8 9 . 5 5 . 9 0 41 30
5 . 0 0 5 . 5 0 9 2 . 5 3 . 0 0 16 . 50
4 . 0 0 4 . 5 0 9 5 . 3 2 . 8 0 12 . 60
3 . 0 0 3 . 5 0 9 7 . 9 2 . 6 0 9 . 10
0 . 0 0 1 . 5 0 1 0 0 . 0  ■ 2 . 1 0 3. 15

A v e r a g e  P a r t i c l e  S i z e  (pm) 23. 40



8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90 s e c .  o f  t h e  h o m o g e n i z i n g  
t i m e ;  a s s i g n e d  name ะ T D P 0 8 0 / 0 9 0

Table 81-4 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP080/090.

242

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 . 1 2 . 1 0 1 3 6 . 5 0
5 0 . 0 0 5 5 . 0 0 1 2 . 7 1 0 . 6 0 5 8 3 . 0 0
4 0 . 0 0 4 5 . 0 0 2 0 . 0 7 . 3 0 3 2 8 . 5 0
3 0 . 0 0 3 5 . 0 0 3 1 . 1 1 1 . 1 0 3 8 8 . 5 0
2 0 . 0 0 2 5 . 0 0 4 8 . 0 1 6 . 9 0 4 2 2 . 5 0
1 0 . 0 0 1 5 . 0 0 7 3 . 4 2 5 . 4 0 3 8 1 . 0 0

8 . 0 0 9 . 0 0 7 9 . 9 6 . 5 0 5 8 . 5 0
6 . 0 0 7 . 0 0 8 6 . 5 6 . 6 0 4 6 . 2 0
5 . 0 0 5 . 5 0 8 9 . 7 3 . 2 0 1 7 . 6 0
4 . 0 0 4 . 5 0 9 3 . 4 3 . 7 0 1 6 . 6 5
3 . 0 0 3 . 5 0 9 6 . 6 3 . 2 0 1 1 . 2 0
0 . 0 0 1 . 5 0 1 0 0 . 0  - 3 . 4 0 5 .  10

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 3 . 9 5



1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 90  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 1 0 0 / 0 9 0

Table 81-5 P a r t i c l e  Size D i s t r i b u t i o n  o f  TpP100/090.
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D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 . 6 2 . 6 0 1 6 9 . 0 0
5 0 . 0 0 5 5 . 0 0 5 . 4 2 . 8 0 1 5 4 . 0 0
4 0 . 0 0 4 5 . 0 0 1 1 . 4 6 . 0 0 2 7 0 . 0 0
3 0 . 0 0 3 5 . 0 0 1 9 . 0 7 . 6 0 2 6 6 . 0 0
2 0 . 0 0 2 5 . 0 0 3 4 . 6 1 5 . 6 0 3 9 0 . 0 0
1 0 . 0 0 1 5 . 0 0 6 5 . 0 3 0 . 4 0 4 5 6 . 0 0

8 . 0 0 9 . 0 0 7 2 . 8 7 . 8 0 7 0 . 2 0
6 . 0 0 7 . 0 0 8 1 . 6 8 . 8 0 6 1 . 6 0
5 . 0 0 5 . 5 0 8 6 . 4 4 . 8 0 2 6 . 4 0
4 . 0 0 4 . 5 0 9 1 . 0 4 . 6 0 2 0 . 7 0
3 . 0 0 3 . 5 0 9 5 . 3 4 . 3 0 1 5 . 0 5
0 . 0 0 1 . 5 0 1 0 0 . 0  ■ 4 . 7 0 7 . 0 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 9 . 0 6
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T a b l e  s e r i e s  8 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 1 2 0 - T D P 1 0 0 / 1 2 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by p o l y ( p a r a - p h e n y l e n e  
t e r e p h t h a l a m i d e )  m i c r o c a p s u l e s  u s i n g  p o l y ( v i n y l  a l c o h o l ) ,  7 . 5  % o f  t o t a l  
o i l  p h a s e ,  a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  1 20  s e c .  and t h e  
p r o p e l l e r  s p e e d  f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  8 2 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 1 2 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  a nd  1 20  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 2 0 / 1 2 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 7 . 2 1 7 . 2 0 1 1 1 8 . 0 0
5 0 . 0 0 5 5 . 0 0 3 1 . 3 1 4 . 1 0 7 7 5 . 5 0
4 0 . 0 0 4 5 . 0 0 5 1 . 9 2 0 . 6 0 9 2 7 . 0 0
3 0 . 0 0 3 5 . 0 0 7 4 . 8 2 2 . 9 0 8 0 1 . 5 0
2 0 . 0 0 2 5 . 0 0 8 6 . 8 1 2 . 0 0 3 0 0 . 0 0
1 0 . 0 0 1 5 . 0 0 9 7 . 0 1 0 . 2 0 1 5 3 . 0 0

8 . 0 0 9 . 0 0 9 8 . 2 1 . 2 0 1 0 . 8 0
6 . 0 0 7 . 0 0 1 0 0 . 0 1 . 8 0 1 2 . 6 0
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 4 0 . 9 8



Table 82-2 P a r t i c l e  S ize D i s t r i b u t i o n  o f  TDP040/120.
4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 120  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 4 0 / 1 2 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 3 . 0 3 . 0 0 1 9 5 . 0 0
5 0 . 0 0 5 5 . 0 0 1 5 . 4 1 2 . 4 0 6 8 2 . 0 0
4 0 . 0 0 4 5 . 0 0 3 0 . 3 1 4 . 9 0 6 7 0 . 5 0
3 0 . 0 0 3 5 . 0 0 4 9 . 9 1 9 . 6 0 6 8 6 . 0 0
2 0 . 0 0 2 5 . 0 0 6 8 . 3 1 8 . 4 0 4 6 0 . 0 0
1 0 . 0 0 1 5 . 0 0 8 8 . 8 2 0 . 5 0 3 0 7 . 5 0

8 . 0 0 9 . 0 0 9 2 . 3 3 . 5 0 3 1 . 5 0
6 . 0 0 7 . 0 0 9 5 . 5 3 . 2 0 2 2 . 4 0
5 . 0 0 5 . 5 0 9 7 . 0 1 . 5 0 8 . 2 5
4 . 0 0 4 . 5 0 9 8 . 3 1 . 3 0 5 . 8 5
3 . 0 0 3 . 5 0 1 0 0 . 0 1 . 7 0 5 . 9 5

0 . 0 0 1 . 5 0 1 0 0 . 0  - 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 30.75



2 4 6

T a b l e  8 2 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 6 0 / 1 2 0 .
6 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 120  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 6 0 / 1 2 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 3 . 8 3 . 8 0 2 4 7 . 0 0
5 0 . 0 0 5 5 . 0 0 6 . 9 3 . 1 0 1 7 0 . 5 0
4 0 . 0 0 4 5 . 0 0 1 3 . 8 6 . 9 0 3 1 0 . 5 0
3 0 . 0 0 3 5 . 0 0 2 4 . 5 1 0 . 7 0 3 7 4 . 5 0
2 0 . 0 0 2 5 . 0 0 4 0 . 2 1 5 . 7 0 3 9 2 . 5 0
1 0 . 0 0 1 5 . 0 0 7 0 . 6 3 0 . 4 0 4 5 6 . 0 0

8 . 0 0 9 . 0 0 7 7 . 6 7 . 0 0 6 3 . 0 0
6 . 0 0 7 . 0 0 8 5 . 2 7 . 6 0 5 3 . 2 0
5 . 0 0 5 . 5 0 8 9 . 1 3 . 9 0 2 1 . 4 5
4 . 0 0 4 . 5 0 9 3 . 0 3 . 9 0 1 7 . 5 5
3 . 0 0 3 . 5 0 9 6 . 4 3 . 4 0 1 1 . 9 0
0 . 0 0 1 . 5 0 1 0 0 . 0 3 . 6 0 5 . 4 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 1 . 2 4



Table 82-4 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP080/120.
8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 1 20  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 8 0 / i 2 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . * * 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 . 9 2 . 9 0 1 8 8 . 5 0
5 0 . 0 0 5 5 . 0 0 7 . 8 4 . 9 0 2 6 9 . 5 0
4 0 . 0 0 4 5 . 0 0 1 3 . 6 5 . 8 0 2 6 1 . 0 0
3 0 . 0 0 3 5 . 0 0 2 2 . 8 9 . 2 0 3 2 2 . 0 0
2 0 . 0 0 2 5 . 0 0 3 6 . 2 1 3 . 4 0 3 3 5 . 0 0
1 0 . 0 0 1 5 . 0 0 6 7 . 7 3 1 . 5 0 4 7 2 . 5 0

8 . 0 0 9 . 0 0 7 6 . 3 8 . 6 0 7 7 . 4 0
6 . 0 0 7 . 0 0 8 3 . 8 7 . 5 0 5 2 . 5 0
5 . 0 0 5 . 5 0 8 8 . 4 4 . 6 0 2 5 . 3 0
4 . 0 0 4 . 5 0 9 2 . 7 4 . 3 0 1 9 . 3 5
3 . 0 0 3 . 5 0 9 6 . 5 3 . 8 0 1 3 . 3 0
0 . 0 0 1 . 5 0 1 0 0 . 0  - 3 . 5 0 5 . 2 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 20 . 42
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1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 120  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 1 0 0 / 1 2 0

Table 82-5 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP100/120.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 . 6 2 . 6 0 1 6 9 . 0 0
5 0 . 0 0 5 5 . 0 0 7 . 1 4 . 5 0 2 4 7 . 5 0
4 0 . 0 0 4 5 . 0 0 1 1 . 5 4 . 4 0 1 9 8 . 0 0
3 0 . 0 0 3 5 . 0 0 1 9 . 8 8 . 3 0 2 9 0 . 5 0
2 0 . 0 0 2 5 . 0 0 3 2 . 4 1 2 . 6 0 3 1 5 . 0 0
1 0 . 0 0 1 5 . 0 0 6 2 . 6 3 0 . 2 0 4 5 3 . 0 0

8 . 0 0 9 . 0 0 7 0 . 6 8 . 0 0 7 2 . 0 0
6 . 0 0 7 . 0 0 8 0 . 2 9 . 6 0 6 7 . 2 0
5 . 0 0 5 . 5 0 8 5 . 1 4 . 9 0 2 6 . 9 5
4 . 0 0 4 . 5 0 9 0 . 4 5 . 3 0 2 3 . 8 5
3 . 0 0 3 . 5 0 9 5 .  1 4 . 7 0 1 6 . 4 5
0 . 0 0 1 . 5 0 1 0 0 . 0  ' 4 . 9 0 7 . 3 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 8 . 8 7
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T a b l e  s e r i e s  83  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 1 5 0 - T D P 1 0 0 / 1 5 0 .  
D i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  b y  p o l y ( p a r a - p h e n y l e n e  
t e r e p h t h a l a m i d e )  m i c r o c a p s u l e s  u s i n g  p o l y f v i n y l  a l c o h o l ) ,  7 . 5  % o f  t o t a l  
o i l  p h a s e ,  a s  e m u l s i f i e r ;  t h e  h o m o g e n i z i n g  t i m e  a t  150  s e c .  and t h e  
p r o p e l l e r  s p e e d  f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.

T a b l e  8 3 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 1 5 0 .
2 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 2 0 / 1 5 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ะ*:* 0 . 0 0 . 0 0 0 00
6 0 . 0 0 6 5 . 0 0 1 8 . 6 1 8 . 6 0 1 2 09 00
5 0 . 0 0 5 5 . 0 0 3 6 . 0 1 7 . 4 0 957 00
4 0 . 0 0 4 5 . 0 0 5 6 . 3 2 0 . 3 0 913 50
3 0 . 0 0 3 5 . 0 0 7 5 . 7 1 9 . 4 0 679 00
2 0 . 0 0 2 5 . 0 0 8 7 . 4 1 1 . 7 0 292 50
1 0 . 0 0 1 5 . 0 0 9 6 . 8 9 . 4 0 141 00

8 . 0 0 9 . 0 0 9 8 .  1 1 . 3 0 11 70
6 . 0 0 7 . 0 0 1 0 0 . 0 1 . 9 0 13 30
5 . 0 0 5 . 5 0 1 0 0 . 0 0 . 0 0 0 00
4 . 0 0 4 . 5 0 1 0 0 . 0 0 . 0 0 0 00
3 . 0 0 3 . 5 0 1 0 0 . 0 0 . 0 0 0 00
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 42 17
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4 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 4 0 / 1 5 0

Table 83-2 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP040/150.

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 0 . 4 1 0 . 4 0 6 7 6 . 0 0
5 0 . 0 0 5 5 . 0 0 1 8 . 8 8 . 4 0 4 6 2 . 0 0
4 0 . 0 0 4 5 . 0 0 3 1 . 0 1 2 . 2 0 5 4 9 . 0 0
3 0 . 0 0 3 5 . 0 0 4 9 . 9 1 8 . 9 0 6 6 1 . 5 0
2 0 . 0 0 2 5 . 0 0 6 8 . 1 1 8 . 2 0 4 5 5 . 0 0
1 0 . 0 0 1 5 . 0 0 8 8 . 7 2 0 . 6 0 3 0 9 . 0 0

8 . 0 0 9 . 0 0 9 2 . 2 3 . 5 0 3 1 . 5 0
6 . 0 0 7 . 0 0 9 5 . 5 3 . 3 0 2 3 .  10
5 . 0 0 5 . 5 0 9 7 . 0 1 . 5 0 8 . 2 5
4 . 0 0 4 . 5 0 9 8 . 3 1 . 3 0 5 . 8 5
3 . 0 0 3 . 5 0 1 0 0 . 0 1 . 7 0 5 . 9 5
0 . 0 0 1 . 5 0 1 0 0 . 0  ■ 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 3 1 . 8 7
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T a b l e  8 3 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D f 0 6 0 / 1 5 0 .
6 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 6 0 / 1 5 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * , ** 0 . 0 0 . 0 0 0. 00
6 0 . 0 0 6 5 . 0 0 4 . 5 4 . 5 0 2 9 2 . 50
5 0 . 0 0 5 5 . 0 0 6 . 2 1 . 7 0 9 3 . 50
4 0 . 0 0 4 5 . 0 0 1 4 . 5 8 . 3 0 3 7 3 . 50
3 0 . 0 0 3 5 . 0 0 2 9 . 9 1 5 . 4 0 5 3 9 . 00
2 0 . 0 0 2 5 . 0 0 4 6 . 4 1 6 . 5 0 4 1 2 . 50
1 0 . 0 0 1 5 . 0 0 7 5 . 6 2 9 . 2 0 4 3 8 . 00

8 . 0 0 9 . 0 0 8 1 . 9 6 . 3 0 5 6 . 70
6 . 0 0 7 . 0 0 8 8 . 4 6 . 5 0 4 5 . 50
5 . 0 0 5 . 5 0 9 1 . 5 3 .  10 17 . 05
4 . 0 0 4 . 5 0 9 4 . 8 3 . 3 0 14 . 85
3 . 0 0 3 . 5 0 9 7 . 3 2 . 5 0 8 . 75
0 . 0 0 1 . 5 0 1 0 0 . 0 2 . 7 0 4. 05

A v e r a g e  P a r t i c l e  S i z e  (pm) 22. 96



Table 83-4 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP080/150.
8 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150  s e c .  o f  t h e  
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T D P 0 8 0 / i 5 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * . * * 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 0 0 0 . 0 0
5 0 . 0 0 5 5 . 0 0 6 . 2 6 . 2 0 3 4 1 . 0 0
4 0 . 0 0 4 5 . 0 0 1 1 . 4 5 . 2 0 2 3 4 . 0 0
3 0 . 0 0 3 5 . 0 0 1 9 . 1 7 . 7 0 2 6 9 . 5 0
2 0 . 0 0 2 5 . 0 0 3 5 . 7 1 6 . 6 0 4 1 5 . 0 0
1 0 . 0 0 1 5 . 0 0 6 6 . 2 3 0 . 5 0 4 5 7 . 5 0

8 . 0 0 9 . 0 0 7 4 . 2 8 . 0 0 7 2 . 0 0
6 . 0 0 7 . 0 0 8 2 . 9 8 . 7 0 6 0 . 9 0
5 . 0 0 5 . 5 0 8 7 . 3 4 . 4 0 2 4 . 2 0
4 . 0 0 4 . 5 0 9 1 . 7 4 . 4 0 1 9 . 8 0
3 . 0 0 3 . 5 0 9 5 . 7 4 . 0 0 1 4 . 0 0
0 . 0 0 1 . 5 0 1 0 0 . 0  - 4 . 3 0 6 . 4 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 19 .  14



Table 83-5 P a r t i c l e  Size D i s t r i b u t i o n  o f  TDP100/150.
1 0 , 0 0 0  rpm.  o f  t h e  p r o p e l l e r  s p e e d  and 150  s e c .  of the 
h o m o g e n i z i n g  t i m e ;  a s s i g n e d  name ะ T DP 1 0 Û/ 1 5 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 6 . 3 6 . 3 0 4 0 9 . 5 0
5 0 . 0 0 5 5 . 0 0 1 0 . 1 3 . 8 0 2 0 9 . 0 0
4 0 . 0 0 4 5 . 0 0 1 1 . 4 1 . 3 0 5 8 . 5 0
3 0 . 0 0 3 5 . 0 0 2 1 . 6 1 0 . 2 0 3 5 7 . 0 0
2 0 . 0 0 2 5 . 0 0 3 2 . 1 1 0 . 5 0 2 6 2 . 5 0
1 0 . 0 0 1 5 . 0 0 6 1 . 5 2 9 . 4 0 4 4 1 . 0 0

8 . 0 0 9 . 0 0 6 9 . 9 8 . 4 0 7 5 . 6 0
6 . 0 0 7 . 0 0 7 9 . 5 9 . 6 0 6 7 . 2 0
5 . 0 0 5 . 5 0 8 4 . 4 4 . 9 0 2 6 . 9 5
4 . 0 0 4 . 5 0 8 9 . 9 5 . 5 0 2 4 . 7 5
3 . 0 0 3 . 5 0 9 4 . 8 4 . 9 0 1 7 . 1 5
0 . 0 0 1 . 5 0 1 0 0 . 0 5 . 2 0 7 . 8 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 9 . 5 7
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Summary o f  t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  and t h e  c o m p a r i s o n  o f  
t h e  s p e e d s  f r o m  2 , 0 0 0  t o  1 0 , 0 0 0  rpm.  a t  3 0  s e c .  o f  t h e  

h o m o g e n i z a t i o n  t i m e  f o r  d i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by  

p o l y ( p a r a - p h e n y l e n e  t e r e p h t h a l a m i d e )  m i c r o c a p s u l e s .

Table 84 Summary and Comparison o f  P a r t i c l e  Size D i s t r i b u t i o n  o f
TDPO20/030-TDP100/030.

DIAMETER
(pm)

T D P 0 2 0 / 0 3 0 T D P 0 4 0 / 0 3 0 T D P 0 6 0 / 0 3 0 T D P 0 8 0 / 0 3 0 T D P 1 0 0 / 0 3 0

< 60 2 2 . 0 1 0 . 3 1 . 6 4 . 2 4 . 0

60  -  50 1 9 . 2 9 . 4 1 1 . 8 3 . 5 3 . 2

50 -  40 1 6 . 9 1 6 . 2 1 1 . 7 1 2 . 7 8 . 4

4 0  -  30 1 7 . 4 2 0 . 5 1 6 . 4 1 4 . 8 6 . 2

30  -  20 1 4 . 7 1 7 . 6 1 9 . 6 1 5 . 0 1 3 . 2

20  -  10 7 . 3 1 7 . 4 1 9 . 7 2 3 . 2 2 9 . 0

10 > 2 . 5 8 . 6 1 9 . 2 2 6 . 6 3 6 . 0
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Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 60 sec. of the 
homogenization time for dibutyl phthalate being encapsulated by 
poly(para-phenylene terephthalamide) microcapsules.

Table 85 Summary and Comparison o f  P a r t i c l e  S ize D i s t r i b u t i o n  o f

TDP020/060-TDP100/060.

DIAMETER(|im) TDP020/060 TDP040/060 TDP060/060 TDP080/060 TDP100/060

< 60 18.0 12.8 7.8 3.4 2.4
60 - 50 17.2 9.5 3.8 6.4 6.8
50 - 40 19.2 13.5 9.8 7.3 4.0
40 - 30 18.2 18.1 14.5 9.7 9.0
30 - 20 13.9 17.7 20.0 19.8 15.8
20 - 10 10.0 18.5 23.4 27.9 28.9
10 > 3.5 9.9 20.7 25.5 33. 1
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Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 90 sec. of the 
homogenization time for dibutyl phthalate being encapsulated by 
poly(para-phenylene terephthalamide) microcapsules.

Table 86 Summary and Comparison o f  P a r t i c l e  Size D i s t r i b u t i o n  o f
TDP020/090-TDP100/090.

DIAMETER(pm) TDP020/090 TDP040/090 TDP060/090 TDP080/090 TDP100/090

< 60 21.1 5.4 1.8 2.1 2.6
60 - 50 20.2 13.7 7.2 10.6 2.8
50 - 40 14.7 13.7 6.1 7.3 6.0
40 - 30 19.8 18.9 12.9 11.1 7.6
30 - 20 12.7 18.9 21.9 16.9 15.6
20 - 10 8.7 19.6 28.0 25.4 30.4
10 > 2.8 9.8 22.1 26.6 35.0
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Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 120 sec. of the 
homogenization time for dibutyl phthalate being encapsulated by 
poly(para-phenylene terephthalamide) microcapsules.

Table 87 Summary and Comparison o f  P a r t i c l e  Size D i s t r i b u t i o n  o f
TDP020/120—TDP100/120.

DIAMETER(pm) TDP020/120 TDP040/120 TDP060/120 TDP080/120 TDP100/120

< 60 17.2 3.0 3.8 2.9 2.6
60 - 50 14. 1 12.4 3.1 4.9 4.5
50 - 40 20.6 14.9 6.9 5.8 4.4
40 - 30 22.9 19.6 10.7 9.2 8.3
30 - 20 12.0 18.4 15.7 13.4 12.6
20 - 10 10.2 20.5 30.4 31.5 30.2
10 > 3.0 11.2 29.4 32.3 37.4
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Summary of the particle size distribution and the comparison of 
the speeds from 2,000 to 10,000 rpm. at 150 sec. of the 
homogenization time for dibutyl phthalate being encapsulated by 
poly(para-phenylene terephthalamide) microcapsules.

Table 88 Summary and Comparison o f  P a r t i c l e  Size D i s t r i b u t i o n  o f
TDP020/150-TDP100/150.

DIAMETER(pm) TDP020/150 TDP040/150 TDP060/150 TDP080/150 TDP100/150

< 60 18.6 10.4 4.5 0.0 6.3
60 - 50 17.4 8.4 1.7 6.2 3.8
50 - 40 20.3 12.2 8.3 5.2 1.3
40 - 30 19.4 18.9 15.4 7.7 10.2
30 - 20 11.7 18.2 16.5 16.6 10.5
20 - 10 9.4 20.6 29.2 30.5 29.4
10 > 3.2 11.3 24.4 33.8 38.5
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Table series 89 Particle Size Distribution of SDP025E-SDP125E. 
Dibutyl phthalate was encapsulated poly(hexamethylene sebacamide) 
microcapsules synthesized through the propeller speed at 6,000 
rpm. and homogenizing time for 90 sec., sebacoyl chloride : 
dibutyl phthalate ะะ 3:27 and the concentrations of poly(vinyl 
alcohol) from 2.5 - 12.5 % of the total oil phase.
Table 89-1 Particle Size Distribution of SDP25E.
2.5 % concentration of poly(vinyl alcohol) of the total oil phase 
for the assigned name ะ SDP025E

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0.00 0 00
60.00 65.00 11.8 11.80 767 00
50.00 55.00 21.8 10.00 550 00
40.00 45.00 38.4 16.60 747 00
30.00 35.00 55.0 16.60 581 00
20.00 25.00 72.0 17.00 425 00
10.00 15.00 89.2 17.20 258 00
8.00 9.00 92.2 3.00 27 00
6.00 7.00 95.3 3.10 21 70
5.00 5.50 96.7 1.40 7 70
4.00 4.50 98.0 1.30 5 85
3.00 3.50 100.0 2.00 7 00
0.00 1.50 100.0 0.00 0 00

Average Particle Size (pm) 33 97
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5.0 % concentration of poly(vinyl alcohol) of the total oil phase 
for the assigned name ะ SDP050E

Table 89-2 P a r t i c l e  Size D i s t r i b u t i o n  o f  SDP050E.

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0.00 0.00
60.00 65.00 7.0 7.00 455.00
50.00 55.00 14.2 7.20 396.00
40.00 45.00 22.2 8.00 360.00
30.00 35.00 38.0 15.80 553.00
20.00 25.00 57.7 19.70 492.50
10.00 15.00 82.2 24.50 367.50
8.00 9.00 87.0 4.80 43.20
6.00 7.00 91.9 4.90 34.30
5.00 5.50 94.2 2.30 12.65
4.00 4.50 96.4 2.20 9.90
3.00 3.50 98.3 1.90 6.65
0.00 1.50 100.0 1.70 2.55

Average Particle Size (pm) 27.33



261

7.5 X concentration of poly(viny1 alcohol) of the total oil phase 
for the assigned name ะ SDP075E

Table 89-3 P a r t i c l e  Size D i s t r i b u t i o n  1o f  SDP075E.

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0.00 0.00
60.00 65. 00 2.5 2.50 162.50
50.00 55. 00 7.8 5.30 291.50
40.00 45. 00 13.5 5.70 256.50
30.00 35. 00 27.6 14.10 493.50
20.00 25. 00 46.9 19.30 482.50
10.00 15. 00 77.1 30.20 453.00
8.00 9. 00 83.6 6.50 58.50
6.00 7. 00 89.7 6.10 42.70
5.00 5. 50 92.8 3.10 17.05
4.00 4. 50 95.8 3.00 13.50
3.00 3. 50 98.2 2.40 8.40
0.00 1. 50 100.0 1.80 2.70

Average Particle Size (pm) 22.82
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10.0 % concentration of poly(vinyl alcohol) of the total oil
phase for the assigned name ะ SDP100E

Table 89-4 P a r t i c l e  Size D i s t r i b u t i o n  o f  SDP100E.

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0 . 0 0.00 0.00
60.00 65.00 2.2 2.20 143.00
50.00 55.00 4.1 1.90 104.50
40.00 45.00 9.3 5.20 234.00
30.00 35.00 18.5 9.20 322.00
20.00 25.00 34.6 16.10 402.50
10.00 15.00 69.2 34.60 519.00
8.00 9.00 77.8 8.60 7 7 . 4 0

6.00 7.00 86.4 8.60 6 0 . 2 0

5.00 5.50 90.6 4.20 2 3 .  10

4.00 4.50 94.6 4.00 18.00
3.00 3.50 97.7 3.10 10.85
0.00 1.50 lOO'.O 2.30 3.45

Average Particle Size (pm) 19.18



263

12.5 % concentration of poly(vinyl alcohol) of the total oil
phase for the assigned name ะ SDP125E

Table 89-5 P a r t i c l e  Size D i s t r i b u t i o n , o f  SDP125E.

Diameter (|im) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *.** 0.0 0.00 0.00
60.00 65.00 4.3 4.30 279.50
50.00 55.00 7.1 2.80 154.00
40.00 45.00 11.3 4.20 189.00
30.00 35.00 17.4 6.10 213.50
20.00 25.00 29.5 12.10 302.50
10.00 15.00 61.7 32.20 483.00
8.00 9.00 70.7 9.00 81.00
6.00 7.00 81.5 10.80 75.60
5.00 5.50 86.9 5.40 29.70
4.00 4.50 92.5 5.60 25.20
3.00 3.50 96.9 4.40 15.40
0.00 1.50 10Û.0 3. 10 4.65

Average Particle Size (pm) 18.53
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Summary of particle size distribution and comparison of 
emulsifier concentrations from 2.5 - 12.5 % of the total oil 
phase at 6,000 rpm. of propeller speed and for 90 sec. of 
homogenizing time for dibutyl phthalate being encapsulated by 
poly(hexamethylene sebacamide) microcapsules.

Table 90 Summary and Comparison o f  P a r t i c l e  Size D i s t r i b u t i o n
o f  SDP025E-SDP125E.

DIAMETER(pm) SDP025E SDP050E SDP075E SDP100E SDP125E

< 60 11.8 7.0 2.5 2.2 4.3
60 - 50 10.0 7.2 5.3 1.9 2.8
50 - 40 16.6 8.0 5.7 5.2 4.2
40 - 30 16.6 15.8 14. 1 9.2 6.1
30 - 20 17.0 19.7 19.3 16.1 12.1
20 - 10 17.2 24.5 30.2 34.6 32.2
10 > 10.8 17.8 22.9 30.8 38.3
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Table series 91 Particle Size Distribution of TDP025E-TDP125E. 
Dibutyl phthalate was encapsulated by poly(para-phenylene 
terephthalamide) microcapsules synthesized through the propeller
speed at 6,000 rpm. and homogenizing time for 90 sec. 1
terephthaloyl chloride ะ dibutyl phthalate ะ 2:28 and the
concentrations of poly(vinyl alcohol) from 2.5 - 12.5 % of the
total oil phase.
Table 91-1 Particle Size Distribution of TDP025E.
2.5 X concentration of poly(vinyl alcohol) of the total oil phase 
for the assigned name ะ TDPÛ25E

Diameter (pm) 
Micrometer

Average
Diameter

Percentage
Cumulative

Percentage
Different

Diameter
Coefficient

70.00 *. ** 0.0 0. 00 0. 00
60.00 65.00 7.3 7. 30 474. 50
50.00 55.00 24.2 16. 90 929. 50
40.00 45.00 38.9 14. 70 661 50
30.00 35.00 55.5 16. 60 581 00
20.00 25.00 71.2 15. 70 392. 50
10.00 15.00 89.4 18. 20 273. 00
8.00 9.00 92.5 3. 10 27. 90
6.00 7.00 95.5 3. 00 21 00
5.00 5.50 96.9 1 40 7. 70
4.00 4.50 98.2 1 30 5 85
3.00 3.50 100.0 1 80 6 30
0.00 1.50 100.0 0. 00 0 00

Average Particle Size (pm) 33 81



2 6 6

5 . 0  % c o n c e n t r a t i o n  o f  p o l y ( v i n y 1  a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  
f o r  t h e  a s s i g n e d  name ะ TDP050E

T a b l e  9 1 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 5 0 E .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 3 . 9 3 . 9 0 2 5 3 . 5 0
5 0 . 0 0 5 5 . 0 0 1 8 . 5 1 4 . 6 0 8 0 3 . 0 0
4 0 . 0 0 4 5 . 0 0 3 0 . 1 1 1 . 6 0 5 2 2 . 0 0
3 0 . 0 0 3 5 . 0 0 5 1 . 8 2 1 . 7 0 7 5 9 . 5 0
2 0 . 0 0 2 5 . 0 0 6 7 . 4 1 5 . 6 0 3 9 0 . 0 0
1 0 . 0 0 1 5 . 0 0 8 7 . 4 2 0 . 0 0 3 0 0 . 0 0

8 . 0 0 9 . 0 0 9 1 . 1 3 . 7 0 3 3 . 3 0
6 . 0 0 7 . 0 0 9 4 . 9 3 . 8 0 2 6 . 6 0
5 . 0 0 5 . 5 0 9 6 . 6 1 . 7 0 9 . 3 5
4 . 0 0 4 . 5 0 9 8 . 1 1 . 5 0 6 . 7 5
3 . 0 0 3 . 5 0 1 0 0 . 0 1 . 9 0 6 . 6 5
0 . 0 0 1 . 5 0 1 0 0 : 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 3 1 . 1 1



7 . 5  X  c o n c e n t r a t i o n  o f  p o l y ( v i n y l  a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  
f o r  t h e  a s s i g n e d  name ะ TDP075E

T a b l e  9 1 - 3  P a r t i c l e  s i z e  D i s t r i b u t i o n  ç f  T D P 0 7 5 E .

2 6 7

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 00
6 0 . 0 0 6 5 . 0 0 6 . 7 6 . 7 0 4 3 5 . 50
5 0 . 0 0 5 5 . 0 0 1 6 . 4 9 . 7 0 5 3 3 . 50
4 0 . 0 0 4 5 . 0 0 2 9 . 2 1 2 . 8 0 5 7 6 00
3 0 . 0 0 3 5 . 0 0 4 6 . 2 1 9 . 0 0 6 6 5 . 00
2 0 . 0 0 2 5 . 0 0 6 4 . 5 1 6 . 3 0 4 0 7 . 50
1 0 . 0 0 1 5 . 0 0 8 4 . 8 2 0 . 3 0 3 0 4 50

8 . 0 0 9 . 0 0 8 9 . 2 4 . 4 0 39 60
6 . 0 0 7 . 0 0 9 3 . 4 4 . 2 0 29 40
5 . 0 0 5 . 5 0 9 5 . 5 2 . 1 0 11 55
4 . 0 0 4 . 5 0 9 7 . 4 1 . 9 0 8 55
3 . 0 0 3 . 5 0 1 0 0 . 0 2 . 6 0 9 10
0 . 0 0 1 . 5 0 100' . 0 0 . 0 0 0 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 30 20



2 6 8

1 0 . 0  % c o n c e n t r a t i o n  o f  p o l y ( v i n y l  a l c o h o l )  o f  t h e  t o t a l  o i l
p h a s e  f o r  t h e  a s s i g n e d  name ะ TDP100E

T a b l e  9 1 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  Q f  T D P 1 0 0 E .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 8 . 8 8 . 8 0 5 7 2 . 0 0
5 0 . 0 0 5 5 . 0 0 15 . 4 6 . 6 0 3 6 3 . 0 0
4 0 . 0 0 4 5 . 0 0 26 . 8 1 1 . 4 0 5 1 3 . 0 0
3 0 . 0 0 3 5 . 0 0 41 . 2 1 4 . 4 0 5 0 4 . 0 0
2 0 . 0 0 2 5 . 0 0 59 . 8 1 8 . 6 0 4 6 5 . 0 0
1 0 . 0 0 1 5 . 0 0 85 . 1 2 5 . 3 0 3 7 9 . 5 0

8 . 0 0 9 . 0 0 88 . 9 3 . 8 0 3 4 . 2 0
6 . 0 0 7 . 0 0 93 . 3 4 . 4 0 3 0 . 8 0
5 . 0 0 5 . 5 0 95 . 6 2 . 3 0 1 2 . 6 5
4 . 0 0 4 . 5 0 97 . 6 2 . 0 0 9 . 0 0
3 . 0 0 3 . 5 0 100 . 0 2 . 4 0 8 . 4 0
0 . 0 0 1 . 5 0 100 .‘ o 0 . 0 0 0 . 0 0

A v e r a g e P a r t i c l e  S i z e  (pm) 2 8 . 9 2



2 6 9

1 2 . 5  % c o n c e n t r a t i o n  o f  p o l y ( v i n y l  a l c o h o l )  o f  t h e  t o t a l  o i l
p h a s e  f o r  t h e  a s s i g n e d  name ะ TDP125E

T a b l e  9 1 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 1 2 5 E .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 2 . 0 2 . 0 0 1 3 0 . 0 0
5 0 . 0 0 5 5 . 0 0 6 . 9 4 . 9 0 2 6 9 . 5 0
4 0 . 0 0 4 5 . 0 0 1 4 . 3 7 . 4 0 3 3 3 . 0 0
3 0 . 0 0 3 5 . 0 0 2 4 . 7 1 0 . 4 0 3 6 4 . 0 0
2 0 . 0 0 2 5 . 0 0 4 4 . 4 1 9 . 7 0 4 9 2 . 5 0
1 0 . 0 0 1 5 . 0 0 7 5 . 2 3 0 . 8 0 4 6 2 . 0 0

8 . 0 0 9 . 0 0 8 3 . 0 7 . 8 0 7 0 . 2 0
6 . 0 0 7 . 0 0 9 0 . 2 7 . 2 0 5 0 . 4 0
5 . 0 0 5 . 5 0 9 3 . 7 3 . 5 0 1 9 . 2 5
4 . 0 0 4 . 5 0 9 6 . 6 2 . 9 0 1 3 . 0 5
3 . 0 0 3 . 5 0 1 0 0 . 0 3 . 4 0 1 1 . 9 0
0 . 0 0 1 . 5 0 1 0 0 1 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 2 . 1 6



2 7 0

T a b l e  92 Summary and C o m p a r i s o n  o f  P a r t i c l e  S i z e  D i s t r i b u t i o n  
o f  TDP0 2 5 E- TDP1 2 5 E.

Summary o f  p a r t i c l e  s i z e  d i s t r i b u t i o n  a nd  c o m p a r i s o n  o f  
e m u l s i f i e r  c o n c e n t r a t i o n s  f r o m  2 . 5  -  1 2 . 5  X  o f  t h e  t o t a l  o i l  
p h a s e  a t  6 , 0 0 0  rpm.  o f  p r o p e l l e r  s p e e d  and f o r  90  s e c .  o f  
h o m o g e n i z i n g  t i m e  f o r  d i b u t y l  p h t h a l a t e  b e i n g  e n c a p s u l a t e d  by  
p o l y ( p a r a - p h e n y l e n e  t e r e p h t h a l a m i d e )  m i c r o c a p s u l e s .

DIAMETER
(pm)

TDP025E TDP050E TDP075E TDP100E TDP125E

< 60 7 . 3 6 . 7 3 . 9 8 . 8 2 . 0
6 0  -  50 1 6 . 9 9 . 7 1 4 . 6 6 . 6 4 . 9
50  -  40 1 4 . 7 1 2 . 1 1 1 . 6 1 1 . 4 7 . 4
40  -  30 1 6 . 6 19 .  1 2 1 . 8 1 4 . 4 1 0 . 4
30 -  20 1 5 . 7 1 6 . 2 1 5 . 5 1 8 . 6 1 9 . 7
20  -  10 1 8 . 2 2 0 . 3 2 0 . 0 2 5 . 3 3 0 . 8
10 > 1 0 . 6 1 5 . 2 1 2 . 6 1 4 . 9 2 4 . 8



2 7 1

T a b l e  s e r i e s  93  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 1 0 / 2 9 0 - S D P 0 5 0 / 2 5 0 .  
E f f e c t  o f  t h e  c o n c e n t r a t i o n s  o f  s e b a c o y l  c h l o r i d e  on  m i c r o e n c a p s u l a t i o n  
u n d e r  t h e  f o l l o w i n g  c o n d i t i o n  ะ d i b u t y l  p h t h a l a t e ,  an e n c a p s u l a t e d  
m a t e r i a l ,  e n c a p s u l a t e d  by p o l y ( h e x a m e t h y l e n e  s e b a c a m i d e )  m i c r o c a p s u l e  
s y n t h e z i e d  by t h e  p r o p e l l e r  s p e e d  a t  6 , 0 0 0  r p m . ; h o m o g e n i z i n g  t i m e  f o r  
90  s e c . ;  t h e  c o n c e n t r a i o n  o f  p o l y ( v i n y l  a l c o h o l )  a t  7 . 5  % o f  t h e  t o t a l  
o i l  p h a s e .  T a b l e s  7 8 - 1  t o  7 8 - 5  s ho w t h e  e f f e c t  o f  t h e  c o n c e n t r a t i o n  o f  
s e b a c o y l  c h l o r i d e  f r o m  1 -  5 gm. i n  d i b u t y l  p h t h a l a t e  o f  29 -  25  gm.
r e s p e c t i v e l y  on  m i c r o e n c a p s u l a t i o n .

T a b l e  9 3 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 1 0 / 2 9 0 .
1 . 0  gm. o f  s e b a c o y l  c h l o r i d e  i n  2 9 . 0  gm. o f  d i b u t y l  p h t h a l a t e  f o r  
t h e  a s s i g n e d  name ะ S D P 0 1 0 / 2 9 0

D i a m e t e r  (pm) A v e r a g e P e r c e n t a g e P e r c e n t a g e D i a m e t e r
M i c r o m e t e r D i a m e t e r C u m u l a t i v e D i f f e r e n t C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 4 . 9 4 . 9 0 3 1 8 . 5 0
5 0 . 0 0 5 5 . 0 0 9 . 0 4 . 1 0 2 2 5 . 5 0
4 0 . 0 0 4 5 . 0 0 1 8 . 1 9 . 1 0 4 0 9 . 5 0
3 0 . 0 0 3 5 . 0 0 3 1 . 2 1 3 . 1 0 4 5 8 . 5 0
2 0 . 0 0 2 5 . 0 0 5 3 . 8 2 2 . 6 0 5 6 5 . 0 0
1 0 . 0 0 1 5 . 0 0 8 1 . 8 2 8 . 0 0 4 2 0 . 0 0

8 . 0 0 9 . 0 0 8 6 . 7 4 . 9 0 4 4 . 1 0
6 . 0 0 7 . 0 0 9 2 . 0 5 . 3 0 3 7 . 1 0
5 . 0 0 5 . 5 0 9 4 . 6 2 . 6 0 1 4 . 3 0
4 . 0 0 4 . 5 0 9 7 . 0 2 . 4 0 1 0 . 8 0
3 . 0 0 3 . 5 0 1 0 0 . 0 3 . 0 0 1 0 . 5 0
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 5 . 1 4



2 . 0  gm. o f  s e b a c o y l  c h l o r i d e  i n  2 8 . 0  gm. o f  d i b u t y l  p h t h a l a t e  f o r  
t h e  a s s i g n e d  name ะ S D P 0 2 0 / 2 8 0

T a b l e  9 3 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 2 0 / 2 8 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 4 . 8 4 . 8 0 3 1 2 . 0 0
5 0 . 0 0 5 5 . 0 0 8 . 4 3 . 6 0 1 9 8 . 0 0
4 0 . 0 0 4 5 . 0 0 1 5 . 6 7 . 2 0 3 2 4 . 0 0
3 0 . 0 0 3 5 . 0 0 2 8 . 4 1 2 . 8 0 4 4 8 . 0 0
2 0 . 0 0 2 5 . 0 0 4 8 . 7 2 0 . 3 0 5 0 7 . 5 0
1 0 . 0 0 1 5 . 0 0 7 8 . 6 2 9 . 9 0 4 4 8 . 5 0

8 . 0 0 9 . 0 0 8 4 . 4 5 . 8 0 5 2 . 2 0
6 . 0 0 7 . 0 0 9 0 . 5 6 .  10 4 2 . 7 0
5 . 0 0 5 . 5 0 9 3 . 5 3 . 0 0 1 6 . 5 0
4 . 0 0 4 . 5 0 9 6 . 0 2 . 5 0 1 1 . 2 5
3 . 0 0 3 . 5 0 9 8 . 3 2 . 3 0 8 . 0 5
0 . 0 0 1 . 5 0 1 0 0 . 0 1 . 7 0 2 . 5 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 3 . 7 1



3 . 0  gm. o f  s e b a c o y l  c h l o r i d e  i n  2 7 . 0  gm. o f  d i b u t y l  p h t h a l a t e  f o r  
t h e  a s s i g n e d  name ะ S D P 0 3 0 / 2 7 0

T a b l e  9 3 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 3 0 / 2 7 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 00 * .  ** 0 . 0 0. 00 0. 00
6 0 . 00 6 5 . 0 0 7 . 3 7 . 30 4 7 4 50
5 0 . 00 5 5 . 0 0 1 0 . 1 2 . 80 154 00
4 0 . 00 4 5 . 0 0 1 4 . 9 4 . 80 2 1 6 00
3 0 . 00 3 5 . 0 0 2 8 . 1 13 . 20 462 00
2 0 . 00 2 5 . 0 0 5 1 . 0 2 2 . 90 572 50
10 . 00 1 5 . 0 0 8 0 . 6 2 9 . 60 4 4 4 00

8 . 00 9 . 0 0 8 6 . 5 5. 90 53 10
6 . 00 7 . 0 0 9 2 . 1 5. 60 39 20
5 . 00 5 . 5 0 9 4 . 7 2. 60 14 30
4 . 00 4 . 5 0 9 7 . 1 2. 40 10 80
3. 00 3 . 5 0 1 0 0 . 0 2. 90 10 15
0. 00 1 . 5 0 1 0 0 . 0 0 00 0 00

A v e r a g e  P a r t i c l e  S i z e (pm) 24 51



T a b l e  9 3 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 4 0 / 2 6 0 .

4 . 0  gm. o f  s e b a c o y l  c h l o r i d e  i n  2 6 . 0  gm.  o f  d i b u t y l  p h t h a l a t e  f o r  
t h e  a s s i g n e d  name : S D P 0 4 0 / 2 6 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 6 5 . 0 0 4 . 6 4 . 6 0 2 9 9 00
5 0 . 0 0 5 5 . 0 0 9 . 9 5 . 3 0 291 50
4 0 . 0 0 4 5 . 0 0 1 5 . 2 5 . 3 0 238 50
3 0 . 0 0 3 5 . 0 0 2 7 . 4 1 2 . 2 0 427 00
2 0 . 0 0 2 5 . 0 0 4 7 . 7 2 0 . 3 0 507 50
1 0 . 0 0 1 5 . 0 0 7 9 . 6 3 1 . 9 0 478 50

8 . 0 0 9 . 0 0 8 5 . 9 6 . 3 0 56 70
6 . 0 0 7 . 0 0 9 1 . 8 5 . 9 0 41 30
5 . 0 0 5 . 5 0 9 4 . 5 2 . 7 0 14 85
4 . 0 0 4 . 5 0 9 7 . 0 2 . 5 0 11 25
3 . 0 0 3 . 5 0 1 0 0 . 0 3 . 0 0 10 50
0 . 0 0 1 . 5 0 1 0 0 . 0  • 0 . 0 0 0 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 23 77



5 . 0  gm. o f  s e b a c o y l  c h l o r i d e  i n  2 5 . 0  gm. o f  d i b u t y l  p h t h a l a t e  f o r  
t h e  a s s i g n e d  name ะ S D P 0 5 0 / 2 5 0

T a b l e  9 3 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D P 0 5 0 / 2 5 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 3 . 4 3 . 4 0 2 2 1 . 0 0
5 0 . 0 0 5 5 . 0 0 9 . 1 5 . 7 0 3 1 3 . 5 0
4 0 . 0 0 4 5 . 0 0 1 4 . 2 5 . 1 0 2 2 9 . 5 0
3 0 . 0 0 3 5 . 0 0 2 8 . 8 1 4 . 6 0 5 1 1 . 0 0
2 0 . 0 0 2 5 . 0 0 4 9 . 2 2 0 . 4 0 5 1 0 . 0 0
1 0 . 0 0 1 5 . 0 0 8 0 . 0 3 0 . 8 0 4 6 2 . 0 0

8 . 0 0 9 . 0 0 8 6 . 4 6 . 4 0 5 7 . 6 0
6 . 0 0 7 . 0 0 9 2 . 3 5 . 9 0 4 1 . 3 0
5 . 0 0 5 . 5 0 9 4 . 9 2 . 6 0 1 4 . 3 0
4 . 0 0 4 . 5 0 9 7 . 2 2 . 3 0 1 0 . 3 5
3 . 0 0 3 . 5 0 1 0 0 . 0 2 . 8 0 9 . 8 0
0 . 0 0 i . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 3 . 8 0



2 7 6

T a b l e  9 4  Summary and C o m p a r i s o n  o f  P a r t i c l e  S i z e  D i s t r i b u t i o n  

o f  S D P 0 1 0 / 2 9 0 - S D P 0 5 0 / 2 5 0 .

Summary o f  t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  and c o m p a r i s o n  o f  t h e  

e f f e c t  o f  d i a c i d  c h l o r i d e  c o n c e n t r a t i o n  f r o m  1 . 0 : 2 9 . 0  -  5 . 0 : 2 5 . 0  

o f  s e b a c o y l  c h l o r i d e  ะ d i b u t y l  p h t h a l a t e  a t  6 , 0 0 0  rpm.  o f  

p r o p e l l e r  s p e e d  and f o r  90 s e c .  o f  h o m o g e n i z i n g  t i m e  o f  d i b u t y l  

p h t h a l a t e  e n c a p s u l a t e d  by p o l y ( h e x a m e t h y l e n e  s e b a c a m i d e )  

m i c r o c a p s u l e s .

DIAMETER
(pm)

S D P 0 1 0 / 2 9 0 S D P 0 2 0 / 2 8 0 S D P 0 3 0 / 2 7 0 S D P 0 4 0 / 2 6 0 S D P 0 5 0 / 2 5 0

< 60 4 . 9 4 . 8 7 . 3 4 . 6 3 . 4

60  -  50 4 . 1 3 . 6 2 . 8 5 . 3 5 . 7

50 -  40 9 .  1 7 . 2 4 . 8 5 . 3 5 . 1

40  -  30 1 3 .  1 1 2 . 8 1 3 . 2 1 2 . 2 1 4 . 6

30  -  20 2 2 . 6 2 0 . 3 2 2 . 9 2 0 . 3 2 0 . 4

20  -  10 2 8 . 0 2 9 . 9 2 9 . 6 3 1 . 9 3 0 . 8

10 > 1 8 . 2 2 1 . 4 1 9 . 4 2 0 . 4 2 0 . 0



2 7 7

T a b l e  s e r i e s  95  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 1 0 / 2 9 0 - T D P 0 3 0 / 2 7 0 .  
E f f e c t  o f  t h e  c o n c e n t r a t i o n s  o f  t e r e p h t h a l o y l  c h l o r i d e  
m i c r o e n c a p s u l a t i o n  u n d e r  t h e  f o l l o w i n g  c o n d i t i o n  ะ d i b u t y l  p h t h a l a t e ,  an 
e n c a p s u l a t e d  m a t e r i a l ,  e n c a p s u l a t e d  by p o l y ( p a r a - p h e n y l e n e  
t e r e p h t h a l a m i d e )  m i c r o c a p s u l e  s y n t h e s i z e d  by t h e  p r o p e l l e r  s p e e d  a t
6 . 0 0 0  r p m. ;  h o m o g e n i z i n g  t i m e  f o r  90  s e c . ;  t h e  c o n c e n t r a i o n  o f
p o l y ( v i n y l  a l c o h o l )  a t  7 . 5  % o f  t h e  t o t a l  o i l  p h a s e .  T a b l e s  7 9 - 1  t o  7 9 -  
5 s ho w t h e  e f f e c t  o f  t h e  c o n c e n t r a t i o n  o f  t e r e p h t h a l o y l  c h l o r i d e  f r o m 1 
-  3 gm. i n  d i b u t y l  p h t h a l a t e  o f  29  -  27 gm.  r e s p a c t i v e l y  on
m i c r o e n c a p s u l a t i o n .

T a b l e  9 5 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 1 0 / 2 9 0 .
1 . 0  gm. o f  t e r e p h t h a l o y l  c h l o r i d e  i n  2 9 . 0  gm.  o f  d i b u t y l
p h t h a l a t e  f o r  t h e  a s s i g n e d  name ะ T D P 0 1 0 / 2 9 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 00 0 . 00
6 0 . 0 0 6 5 . 0 0 1 0 . 6 10 60 6 8 9 . 00
5 0 . 0 0 5 5 . 0 0 2 4 . 3 13 70 7 5 3 . 50
4 0 . 0 0 4 5 . 0 0 3 8 . 8 14 50 6 5 2 . 50
3 0 . 0 0 3 5 . 0 0 5 0 . 9 12 10 4 2 3 . 50
2 0 . 0 0 2 5 . 0 0 6 3 . 5 12 60 3 1 5 . 00
1 0 . 0 0 1 5 . 0 0 8 1 . 7 18 20 2 7 3 . 00

8 . 0 0 9 . 0 0 8 6 . 1 4 40 3 9 . 60
6 . 0 0 7 . 0 0 9 0 . 7 4 60 3 2 . 20
5 . 0 0 5 . 5 0 9 3 . 3 2. 60 14 . 30
4 . 0 0 4 . 5 0 9 5 . 8 2. 50 11 . 25
3 . 0 0 3 . 5 0 9 8 . 0 2 . 20 7 . 70
0 . 0 0 1 . 5 0 1 0 0 . 0 2. 00 3 . 00

A v e r a g e  P a r t i c l e  S i z e (pm) 3 2 . 15



2 7 8

1 . 5  gm. o f  t e r e p h t h a l o y l  c h l o r i d e  i n  2 8 . 5  gm. o f  d i b u t y l  
p h t h a l a t e  f o r  t h e  a s s i g n e d  name ะ T D P 0 1 5 / 2 8 5

T a b l e  9 5 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 1 5 / 2 8 5 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 9 . 7 9 . 7 0 6 3 0 . 5 0
5 0 . 0 0 5 5 . 0 0 2 1 . 5 1 1 . 8 0 6 4 9 . 0 0
4 0 . 0 0 4 5 . 0 0 3 3 . 3 1 1 . 8 0 5 3 1 . 0 0
3 0 . 0 0 3 5 . 0 0 4 8 . 2 1 4 . 9 0 5 2 1 . 5 0
2 0 . 0 0 2 5 . 0 0 6 0 . 6 1 2 . 4 0 3 1 0 . 0 0
1 0 . 0 0 1 5 . 0 0 8 0 . 3 1 9 . 7 0 2 9 5 . 5 0

8 . 0 0 9 . 0 0 8 5 . 1 4 . 8 0 4 3 . 2 0
6 . 0 0 7 . 0 0 9 0 . 1 5 . 0 0 3 5 . 0 0
5 . 0 0 5 . 5 0 9 2 . 8 2 . 7 0 1 4 . 8 5
4 . 0 0 4 . 5 0 9 5 . 5 2 . 7 0 1 2 . 1 5
3 . 0 0 3 . 5 0 9 7 . 8 2 . 3 0 8 . 0 5
0 . 0 0 1 . 5 0 1 0 0 . 0 2 . 2 0 3 . 3 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 3 0 . 5 4



T a b l e  9 5 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 2 0 / 2 8 0 .

2 . 0  gm. o f  t e r e p h t h a l o y ใ c h l o r i d e  i n  2 8 . 0  gm.  o f  d i b u t y l  
p h t h a l a t e  f o r  t h e  a s s i g n e d  name ะ T D P 0 2 0 / 2 8 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 *.  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 8 . 2 8 . 2 0 5 3 3 . 0 0
5 0 . 0 0 5 5 . 0 0 1 7 . 8 9 . 6 0 5 2 8 . 0 0
4 0 . 0 0 4 5 . 0 0 3 2 . 0 1 4 . 2 0 6 3 9 . 0 0
3 0 . 0 0 3 5 . 0 0 4 9 . 6 1 7 . 6 0 6 1 6 . 0 0
2 0 . 0 0 2 5 . 0 0 6 3 . 8 1 4 . 2 0 3 5 5 . 0 0
1 0 . 0 0 1 5 . 0 0 8 3 . 1 1 9 . 3 0 2 8 9 . 5 0

8 . 0 0 9 . 0 0 8 7 . 3 4 . 2 0 3 7 . 8 0

6 . 0 0 7 . 0 0 9 1 . 7 4 . 4 0 3 0 . 8 0

5 . 0 0 5 . 5 0 9 4 .  1 2 . 4 0 1 3 . 2 0

4 . 0 0 4 . 5 0 9 6 . 4 2 . 3 0 1 0 . 3 5

3 . 0 0 3 . 5 0 9 8 . 3 1 . 9 0 6 . 6 5

0 . 0 0 1 . 5 0 1 0 0 . 0  ' 1 . 7 0 2 . 5 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 3 0 . 6 2



2 . 5  gm.  o f  t e r e p h t h a l o y l  c h l o r i d e  i n  2 7 . 5  gm.  o f  d i b u t y l  
p h t h a l a t e  f o r  t h e  a s s i g n e d  name ะ T D P 0 2 5 / 2 7 5

T a b l e  9 5 - 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D F J 0 2 5 / 2 7 5 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 00
6 0 . 0 0 6 5 . 0 0 8 . 4 8 . 4 0 5 4 6 . 00
5 0 . 0 0 5 5 . 0 0 1 7 . 6 9 . 2 0 5 0 6 . 50
4 0 . 0 0 4 5 . 0 0 3 2 . 0 1 4 . 4 0 6 4 8 . 00
3 0 . 0 0 3 5 . 0 0 4 8 . 4 1 6 . 4 0 5 7 4 . 50
2 0 . 0 0 2 5 . 0 0 6 6 . 4 1 8 . 0 0 4 5 0 . 00
iO.OO 1 5 . 0 0 8 6 . 1 1 9 . 7 0 2 9 5 . 00

8 . 0 0 9 . 0 0 9 0 . 2 4 . 1 0 3 6 . 90
6 . 0 0 7 . 0 0 9 4 . 1 3 . 9 0 2 7 . 30
5 . 0 0 5 . 5 0 9 6 . 0 1 . 9 0 10 . 45
4 . 0 0 4 . 5 0 9 7 . 8 1 . 8 0 8 . 10
3 . 0 0 3 . 5 0 1 0 0 . 0 2 . 2 0 7 . 70
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 31 10



3 . 0  gm. o f  t e r e p h t h a l o y l  c h l o r i d e  i n  2 7 . 0  gm. o f  d i b u t y l  
p h t h a l a t e  f o r  t h e  a s s i g n e d  name ะ T D P 0 3 0 / 2 7 0

T a b l e  9 5 - 5  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D P 0 3 0 / 2 7 0 .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 00 * . * * 0 . 0 0 . 0 0 0 . 00
6 0 . 00 6 5 . 0 0 8 . 9 8 . 9 0 5 7 8 . 50
50 0 0 5 5 . 0 0 2 0 . 6 1 1 . 7 0 6 4 3 . 50
4 0 . 00 4 5 . 0 0 3 2 . 0 1 1 . 4 0 5 1 3 . 00
30 . 00 3 5 . 0 0 4 8 . 4 1 6 . 4 0 5 7 4 . 00
2 0 . 00 2 5 . 0 0 6 6 . 4 1 8 . 0 0 4 5 0 . 00
10. 00 1 5 . 0 0 8 6 . 1 1 9 . 7 0 2 9 5 . 50

8 . 00 9 . 0 0 9 0 . 2 4 . 1 0 36. 90
6. 00 7 . 0 0 9 4 .  1 3 . 9 0 27. 30
5. 00 5 . 5 0 9 6 . 0 1 . 9 0 10. 45
4 . 00 4 . 5 0 9 7 . 8 1 . 8 0 8. 10

3. 00 3 . 5 0 1 0 0 . 0 2 . 2 0 7. 70
0 . 00 1 . 5 0 1 0 0 . 0 0 . 0 0 0 . 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 31 45



T a b l e  96  Summary and C o m p a r i s o n  o f  P a r t i c l p  S i z e  D i s t r i b u t i o n  

o f  T D P 0 1 0 / 2 9 0 - T D P 0 3 0 / 2 7 0 .

Summary o f  t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  and c o m p a r i s o n  o f  t h e  

e f f e c t  o f  d i a c i d  c h l o r i d e  c o n c e n t r a t i o n  f r o m 1 . 0 : 2 9 . 0  -  3 . 0 : 2 7 . 0

o f  t e r e p h t h a l o y l  c h l o r i d e  : d i b u t y l  p h t h a l a t e  a t  6 , 0 0 0  rpm.  o f  

p r o p e l l e r  s p e e d  and f o r  90  s e c .  o f  h o m o g e n i z a t i o n  t i m e  o f  d i b u t y l  

p h t h a l a t e  e n c a p s u l a t e d  by p o l y i p a r a - p h e n y l e n e  t e r e p h t h a l a m i d e )  

m i c r o c a p s u l e s .

DIAMETER
(pm)

T D P 0 1 0 / 2 9 0 TDP015 / 2 8 5 T D P 0 2 0 / 2 8 0 T D P 0 2 5 / 2 7 5 T D P 0 3 0 / 2 7 0

< 60 1 0 . 6 9 . 7 8 . 2 8 . 4 8 . 9

60  -  50 1 3 . 7 1 1 . 8 9 . 6 9 . 2 1 1 . 7

50 -  40 1 4 . 5 1 1 . 8 1 4 . 2 1 4 . 4 1 1 . 4

40  -  30 1 2 . 1 1 4 . 9 1 7 . 6 1 6 . 4 1 6 . 4

30  -  20 1 2 . 6 1 2 . 4 1 4 . 2 1 8 . 0 1 8 . 0

2 0  -  10 1 8 . 2 1 9 . 7 1 9 . 3 1 9 . 7 1 9 . 7

10 > 1 8 . 3 1 9 . 7 1 6 . 9 1 3 . 9 1 3 . 9



2 8 3

T a b l e  s e r i e s  97 P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  SD-PVSD S e r i e s .
The  f o l l o w i n g  s u b t a b l e s  w e r e  t h e  r e s u l t s  i n d i c a t i n g  t h e  e f f e c t  o f  
c o n c e n t r a t i o n  o f  s o d i u m  d o d e c y l  s u l f o n a t e  w i t h  7 . 5  X  o f  
p o l y ( v i n y l  a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e .  D i b u t y l  p h t h a l a t e  
e n c a p s u l a t e d  by p o l y ( h e x a m e t h y l e n e  s e b a c a m i d e )  m i c r o c a p s u l e s ,  
s o d i u m  d o d e c y l  s u l f o n a t e  a s  e m u l s i f i e r ,  t h e  p r o p e l l e r  s p e e d  was  
a t  6 , 0 0 0  r p m . 1 t h e  h o m o g e n i z i n g  t i m e  a t  90  s e c .  and t h e  r a t i o  o f  
s e b a c o y l  c h l o r i d e  ะ d i b u t y l  p h t h a l a t e  wa s  3 : 2 7 .

T a b l e  9 7 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D - P V S D 7 5 / 1 0 .
1 . 0  X  o f  s o d i u m  d o d e c y l  s u l f o n a t e  and 7 . 5  % o f  p o l y ( v i n y l  
a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  f o r  t h e  a s s i g n e d  name ะ SD-  
P V S D7 5 / 1 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 0 0 0 . 0 0
5 0 . 0 0 5 5 . 0 0 0 . 0 0 . 0 0 0 . 0 0
4 0 . 0 0 4 5 . 0 0 1 . 2 1 . 2 0 5 4 . 0 0
3 0 . 0 0 3 5 . 0 0 5 . 6 4 . 4 0 1 5 4 . 0 0
2 0 . 0 0 2 5 . 0 0 1 6 . 8 1 1 . 2 0 2 8 0 . 0 0
1 0 . 0 0 1 5 . 0 0 3 4 . 9 1 8 . 1 0 2 7 1 . 5 0

8 . 0 0 9 . 0 0 6 0 . 7 2 5 . 8 0 2 3 2 . 2 0
6 . 0 0 7 . 0 0 8 0 . 4 1 9 . 7 0 1 3 7 . 9 0
5 . 0 0 5 . 5 0 9 1 . 3 1 0 . 9 0 5 9 . 9 5
4 . 0 0 4 . 5 0 9 5 . 7 4 . 4 0 1 9 . 8 0
3 . 0 0 3 . 5 0 9 8 . 5 2 . 8 0 9 . 8 0
2 . 0 0 2 . 5 0 9 9 . 1 0 . 6 0 1 . 5 0
1 . 0 0 1 . 5 0 1 0 0 . 0 0 . 9 0 1 . 3 5
0 . 0 0 0 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 2 . 2 2



2 8 4

T a b l e  9 7 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D - P V S D 7 5 / 2 0 .
2 . 0  % o f  s o d i u m  d o d e c y l  s u l f o n a t e  and 7 . 5  % o f  p o l y ( v i n y l
a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  f o r  t h e  a s s i g n e d  name : SD-
P V S D7 5 / 2 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * 1** 0 . 0 0 . 00 0 . 00
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 00 0 . 00
5 0 . 0 0 5 5 . 0 0 0 . 0 0 . 00 0 . 00
4 0 . 0 0 4 5 . 0 0 0 . 0 0 . 00 0 . 00
3 0 . 0 0 3 5 . 0 0 2 . 1 2 . 10 7 3 . 50
2 0 . 0 0 2 5 . 0 0 6 . 8 4 . 70 1 1 7 . 50
1 0 . 0 0 1 5 . 0 0 1 4 . 5 7 . 70 1 1 5 . 50

8 . 0 0 9 . 0 0 3 2 . 6 18 . 10 1 6 2 . 90
6 . 0 0 7 . 0 0 6 0 . 8 2 8 . 20 197 40
5 . 0 0 5 . 5 0 7 6 . 9 16 . 10 8 8 . 55
4 . 0 0 4 . 5 0 8 8 . 4 11 50 51 75
3 . 0 0 3 . 5 0 9 5 . 7 7 . 30 2 5 . 55
2 . 0 0 2 . 5 0 9 9 . 2 3 . 50 8 75
1 . 0 0 1 . 5 0 1 0 0 . 0 0 . 80 1 20
0 . 0 0 0 . 5 0 1 0 0 . 0 0 . 00 0 00

A v e r a g e  P a r t i c l e  S i z e (pm) 8 43



2 8 5

T a b l e  9 7 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S D - P V S D 7 5 / 3 0 .
3 . 0  % o f  s o d i u m  d o d e c y l  s u l f o n a t e  and 7 . 5  X  o f  p o l y i v i n y l
a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  f o r  t h e  a s s i g n e d  name : SD-
PVSD7 5 / 3 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * 1** 0 . 0 0 . 0 0 0 . 00
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 0 0 0 00
5 0 . 0 0 5 5 . 0 0 0 . 0 0 . 0 0 0 00
4 0 . 0 0 4 5 . 0 0 0 . 0 0 . 0 0 0 00
3 0 . 0 0 3 5 . 0 0 0 . 0 0 . 0 0 0 00
2 0 . 0 0 2 5 . 0 0 0 . 6 0 . 6 0 15 00
1 0 . 0 0 1 5 . 0 0 3 . 4 2 . 8 0 42 00

8 . 0 0 9 . 0 0 1 3 . 8 1 0 . 4 0 93 60
6 . 0 0 7 . 0 0 3 7 . 6 2 3 . 8 0 166 60
5 . 0 0 5 . 5 0 6 3 . 8 2 6 . 2 0 144 10
4 . 0 0 4 . 5 0 7 8 . 6 1 4 . 8 0 66 60
3 . 0 0 3 . 5 0 8 9 . 4 1 0 . 8 0 37 80
2 . 0 0 2 . 5 0 9 6 . 7 7 . 3 0 18 25
1 . 0 0 1 . 5 0 9 9 . 4 2 . 7 0 4 05
0 . 0 0 0 . 5 0 1 0 0 . 0 0 . 6 0 0 30

A v e r a g e  P a r t i c l e  S i z e  (pm) 5 88



2 8 6

T a b l e  s e r i e s  9 8  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  TD-PVSD S e n e s .
The  f o l l o w i n g  s u b t a b l e s  w e r e  t h e  r e s u l t s  i n d i c a t i n g  t h e  e f f e c t  o f  
c o n c e n t r a t i o n  o f  s o d i u m  d o d e c y l  s u l f o n a t e  w i t h  7 . 5  % o f  
p o l y ( v i n y l  a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e .  D i b u t y l  p h t h a l a t e  
e n c a p s u l a t e d  by p o l y ( p a r a - p h e n y l e n e  t e r e p h t h a l a m i d e ) , s o d i u m  
d o d e c y l  s u l f o n a t e  a s  e m u l s i f i e r ,  t h e  p r o p e l l e r  s p e e d  was  a t  6 , 0 0 0  
r p m . , t h e  h o m o g e n i z i n g  t i m e  a t  90  s e c .  and t h e  r a t i o  o f  
t e r e p h t h a l o y l  c h l o r i d e  ะ d i b u t y l  p h t h a l a t e  w a s  3 : 2 7 .

T a b l e  9 8 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D - P V S D 7 5 / 1 0 .
1 . 0  % o f  s o d i u m  d o d e c y l  s u l f o n a t e  and 7 . 5  % o f  p o l y C v i n y l  
a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  f o r  t h e  a s s i g n e d  name ะ TD-  
PVS D7 5 / 1 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 0 . 0 0 . 0 0 0 . 0 0
5 0 . 0 0 5 5 . 0 0 0 . 8 0 . 8 0 4 4 . 0 0
4 0 . 0 0 4 5 . 0 0 3 . 4 2 . 6 0 1 1 7 . 0 0
3 0 . 0 0 3 5 . 0 0 1 2 . 8 9 . 4 0 3 2 9 . 0 0
2 0 . 0 0 2 5 . 0 0 3 1 . 5 1 8 . 7 0 4 6 7 . 5 0
1 0 . 0 0 1 5 . 0 0 6 0 . 7 2 9 . 2 0 4 3 8 . 0 0

8 . 0 0 9 . 0 0 7 6 . 8 1 6 . 1 0 1 4 4 . 9 0
6 . 0 0 7 . 0 0 8 7 . 5 1 0 . 7 0 7 4 . 9 0
5 . 0 0 5 . 5 0 9 3 . 4 5 . 9 0 3 2 . 4 5

4 . 0 0 4 . 5 0 9 6 . 7 3 . 3 0 1 4 . 8 5

3 . 0 0 3 . 5 0 9 8 . 3 1 . 6 0 5 . 6 0

2 . 0 0 2 . 5 0 9 9 . 2 0 . 9 0 2 . 2 5

1 . 0 0 1 . 5 0 1 0 0 . 0 0 . 8 0 1 . 2 0
0 . 0 0 0 . 5 0 1 0 0 . 0 0 . 0 0 0 . 0 0

A v e r a g e  P a r t i c l e  S i z e  (pm) 1 6 . 7 2



2 8 7

T a b l e  9 8 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n _ o f  T D - P V S D 7 5 / 2 0 .
2 . 0  % o f  s o d i u m  d o d e c y l  s u l f o n a t e  and 7 . 5  % o f  p o l y ( v i n y l
a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  f o r  t h e  a s s i g n e d  name ะ TD-  
P V S D7 5 / 2 0

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * ** 0 . 0 0 . 0 0 0 00
6 0 . 0 0 65 00 0 . 0 0 . 0 0 0 00
5 0 . 0 0 55 00 0 . 0 0 . 0 0 0 00
4 0 . 0 0 45 00 1 . 9 1 . 9 0 85 50
3 0 . 0 0 35 00 6 . 8 4 . 9 0 171 50
2 0 . 0 0 25 00 12 . 9 6 . 1 0 152 50
1 0 . 0 0 15 00 29 . 7 1 6 . 8 0 252 00

8 . 0 0 9 00 59 . 8 3 0 . 1 0 2 70 90
6 . 0 0 7 00 78 . 6 1 8 . 8 0 131 60
5 . 0 0 5 50 90 . 5 1 1 . 9 0 65 45
4 . 0 0 4 50 94 . 7 4 . 2 0 18 90
3 . 0 0 3 50 98 . 4 3 . 7 0 12 95
2 . 0 0 2 50 99 . 3 0 . 9 0 2 25
1 . 0 0 1 50 100 . 0 0 . 7 0 1 05
0 . 0 0 0 50 100 . 0 0 . 0 0 0 00

A v e r a g e P a r t i c l e  S i z e  (pm) 11 65



2 8 8

T a b l e  9 8 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  T D - P V S D 7 5 / 3 0 .
3 . 0  % o f  s o d i u m  d o d e c y l  s u l f o n a t e  and 7 . 5  % o f  p o l y ( v i n y l
a l c o h o l )  o f  t h e  t o t a l  o i l  p h a s e  f o r  t h e  a s s i g n e d  name : TD-
PVSD7 5 / 3 0

D i a m e t e r  (pm)  
Mi c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

70 00 * ** 0 0 0 00 0 00
60 00 65 00 0 0 0 00 0 00
50 00 55 00 0 0 0 00 0 00
40 00 45 00 0 3 0 30 13 50
30 00 35 00 0 8 0 50 17 50
20 00 25 00 2 4 1 60 40 00
10 00 15 00 11 2 8 80 132 00

8 00 9 00 29 7 18 50 1 66 50
6 00 7 00 5 8 . 6 28 90 202 30
5 00 5 50 7 7 . 9 19 30 106 15
4 00 4 50 8 8 . 2 10 30 46 35
3 00 3 50 9 4 . 1 5 90 20 65
2 00 2 . 50 9 7 . 7 3 60 9 00
1 00 1 50 9 9 . 4 1 70 2 55
0 . 00 0 . 50 100'. 0 0. 60 0 . 30

A v e r a g e  P a r t i c l e  S i z e (pm) 7. 57



289

E f f e c t  o f  t h e  a p p r o p r i a t e  monomer  p a i r s  on  a v e r a g e  p a r t i c l e  s i z e  
and p a r t i c l e  s i z e  d i s t r i b u t i o n  i n  m i c r o e n c a p s u l a t i o n .  The f i x e d  
c o n d i t i o n s  w e r e  7 . 5  X  p o l y ( v i n y l  a l c o h o l )  a s  e m u l s i f i e r ,  d i b u t y l  
p h t h a l a t e  a s  e n c a p s u l a t e d  m a t e r i a l ,  6 , 0 0 0  rpm.  p r o p e l l e r  s p e e d  
and 90 s e c .  h o m o g e n i z i n g  t i m e .

Table 9 9 - 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  SBC/PNDA.
E f f e c t  o f  s e b a c o y l  c h l o r i d e  and p a r a - p h e n y l e n e  d i a m i n e ,  t h e  
mpnomer p a i r s ,  on m i c r o e n c a p s u l a t i o n  o f  d i b u t y l  p h t h a l a t e ;  
a s s i g n e d  name ะ SBC/PNDA

T a b l e  s e r i e s  9 9  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S B C / P N D A ,  T P C / H M D A

a n d  S T C / H M P N .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

70 00 * . ** 0 0 0 00 0 00

60 00 65. 00 2 2 2 20 143 00

50

oo

55. 00 6 7 4. 50 247 50

40 00 45. 00 13 5 6 80 306 00

30 00 35. 00 27 0 14 10 493 50

20 00 25. 00 46 9 19. 30 482 50

10

oo

15.

๐o

75 4 28. 50 427 50

8 oo 9. 00 83 6 8 20 73 80

6 00 7. 00 89 7 6. 10 42 70

5 00 5. 50 92 8 3. 10 17 05

4 00 4. 50 95 8 3 00 13 50

3 00 3. 50 98 2 2 40 8 40

0 00 1 50 100 0 1 80 2 70

A v e r a g e  P a r t i c l e  S i z e (pm) 22 58



2 9 0

E f f e c t  o f  s e b a c o y l  c h l o r i d e  and t e r e p h t h a l o y l  c h l o r i d e  m i x t u r e  
and h e x a m e t h y l e n e  d i a m i n e  and t e r e p h t h a l o y l  c h l o r i d e  m i x t u r e ,  t h e  
monomer  p a i r s ,  on m i c r o e n c a p s u l a t i o n  o f  d i b u t y l  p h t h a l a t e ;  
a s s i g n e d  name ะ STC/HMPN

T a b l e  9 9 - 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S T C / H M P N .

D i a m e t e r  (pm)  
M i c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

7 0 . 0 0 * .  ** 0 . 0 0 . 0 0 0 . 0 0
6 0 . 0 0 6 5 . 0 0 1 . 5 1 . 5 0 9 7 . 5 0
5 0 . 0 0 5 5 . 0 0 6 . 4 4 . 9 0 2 6 9 . 5 0
4 0 . 0 0 4 5 . 0 0 1 6 . 8 1 0 . 4 0 4 6 8 . 0 0
3 0 . 0 0 3 5 . 0 0 3 1 . 8 1 5 . 0 0 5 2 5 . 0 0
2 0 . 0 0 2 5 . 0 0 5 8 . 7 2 6 . 9 0 6 7 2 . 5 0
1 0 . 0 0 1 5 . 0 0 7 9 . 6 2 0 . 9 0 3 1 3 . 5 0

8 . 0 0 9 . 0 0 8 8 . 3 8 . 7 0 7 8 .  30
6 . 0 0 7 . 0 0 9 4 . 2 5 . 9 0 4 1 . 3 0
5 . 0 0 5 . 5 0 9 6 . 7 2 . 5 0 1 3 . 7 5
4 . 0 0 4 . 5 0 9 8 . 0 1 . 3 0 5 . 8 5
3 . 0 0 3 . 5 0 9 9 . 7 1 . 7 0 5 . 9 5
0 . 0 0 1 . 5 0 1 0 0 . 0 0 . 3 0 0 . 4 5

A v e r a g e  P a r t i c l e  S i z e  (pm) 2 4 . 9 2



29 1

E f f e c t  o f  t e r e p h t h a l o y ใ c h l o r i d e  and h e x a m e t h y l e n e  d i a m i n e ,  t h e  
mpnomer  p a i r s ,  on  m i c r o e n c a p s u l a t i o n  o f  d i b u t y l  p h t h a l a t e ;  
a s s i g n e d  name ะ TPC/HMDA.

T a b l e  9 9 - 3  P a r t i c l e  S i z e  D i s t r i b u t i o n  o f  S T C / H M D A .

D i a m e t e r  ( | im)  
Mi c r o m e t e r

A v e r a g e
D i a m e t e r

P e r c e n t a g e
C u m u l a t i v e

P e r c e n t a g e
D i f f e r e n t

D i a m e t e r
C o e f f i c i e n t

70 00 * ** 0 . 0 0 . 0 0 0 00
60 00 65 00 3 . 8 3 . 8 0 247 00
50 00 55 00 13 . 5 9 . 7 0 533 50
40 00 45 00 30 1 1 6 . 6 0 747 00
30 00 35 00 51 . 8 2 1 . 7 0 759 50
20 00 25 00 67 4 1 5 . 6 0 390 00
10 00 15. 00 84 9 1 7 . 5 0 262 50

8 00 9. 00 91 1 6 . 2 0 55 80
6 00 7. 00 94 9 3 . 8 0 26 60
5 00 5 . 50 96 6 1 . 70 9 35
4 00 4 . 50 98 1 1 . 5 0 6 75
3. 00 3 . 50 100 0 1 . 9 0 6 65
0 . 00 1 50 100 O' 0 . 0 0 0 00

A v e r a g e  P a r t i c l e  S i z e  (pm) 30 . 45



VITA

Mr.  S u t h o n  C h u e n c h o k e s a n t  w a s  b o r n  o n  J a n u a r y  2 2 ,  1 9 5 8  i n  
N a k o r n s r i t h u m m a r a j  p r o v i n c e ,  T h a i l a n d .  He r e c e i v e d  a B a c h e l o r  D e g r e e  o f  
S c i e n c e  i n  C h e m i s t r y  f r o m  F a c u l t y  o f  S c i e n c e ,  P r i n c e  o f  S o n g k l a  
U n i v e r s i t y  i n  1 9 7 9 .  S i n c e  1 9 8 0 ,  h e  h a s  w o r k e d  a t  S i a m  R e s i n  & C h e m i c a l  
C o . ,  L t d .  a s  a r e s e a r c h  and d e v e l o p m e n t  s t a f f .  To d a t e ,  h e  i s  a 
s p e c i a l i s t  i n  s t e p w i s e  p o l y m e r i z a t i o n s  o f  a m i n o ,  p h e n o l i c ,  p o l y e s t e r ,  
a l k y d ,  and e p o x y  r e s i n  and r a d i c a l  a d d i t i o n  p o l y m e r i z a t i o n s  o f  v i n y l ,  
a c r y l a t e ,  m e t h a c r y l a t e ,  and s t y r e n e  e m u l s i o n .  He f u r t h e r s  h i s  s t u d y  i n  
t h e  G r a d u a t e  S c h o o l  o f  C h u l a l o n g k o r n  U n i v e r s i t y  w i t h  a m a j o r  d i s c i p l i n e  
i n  p o l y m e r  s c i e n c e .
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