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AFENDIX |

ARE FRIFMQ SizeCale KR ABRXE PARRIICE & CAGUATION

! kkkkkhkkkkkhkkhkkhkkhkkkhkkhkhkhkhkhkkhkkkhkkhkhkhkhkkhkkhkk
! *% *%
" ** Program for Measurement of Particle Size  **
! ** *%
TR 400-600 nanometers-Turbidity Method **
' ** *%

’ kkkkkhkkkkhhkkkkhhhkkkkhhhkkkhhkkhhhkkkhhkkkdkkkhkhkkdkkk**x

CLS:CLEAR:PRINT * ***** Measurement of Paticle Size *x*x*"
LOCATE 4,6:INPUT "Sample No.s§:PRINT
LOCATE 6,6: PRINT "00000 Transmitior, ( ;) 00000"

LOCATE 10,6: INPUT "400 nm ( ;)" ;D1
LOCATE 12,6: INPUT "450 nm ( ;)";D2
LOCATE 14,6: INPUT "500 nm ( ;)"; D3
LOCATE 16,6: INPUT "550 nm ( ;)"; D4
LOCATE 18,6: INPUT "600 nm ( ;)";D5
CLS:PRINT "****x Datg **xk*«
PRINT

PRINT "(1) 400 nm "D1;“ "

PRINT

PRINT "(2) 450 nm ",D2;";"

PRINT

PRINT "(3) 500 nm 1,D3; "%

PRINT

PRINT "(4) 550 nm ", D4;

PRINT

PRINT "(5) 600 nm “,D5;"%"

PRINT

PRINT "(6) Measurement is start to calculate"”
PRINT

PRINT
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310 INPUT "Select number of data to change ( 1, 2, 3, 4, 5 and 6 for
calculation )™ T

320 ON T GOTO 340,350,360,370,380,390

330 GOTO 310

340 INPUT "400 nm ),,; !:GOTO 160

350 INPUT "450 nm ) ™;D2 GOTO 160

360 INPUT "500 nm ),'; D3: GOTO 160

370 INPUT "550 nm )" ;D4:GOTO 160

380 INPUT "600 nm )" ;D5:GOTO 160

390 X1-LOG(400)/LOG(10):X2=LOG(450)/LOG(L10):X3=LOG(500)/LOG(10):
X4=L0G(550)/LOG(10):X5=LOG(600)/LOG( 10)

400 Y1=LOG(100-D1)/LOG( 10) :Y2=LOG(100-D2)/LOG( 10) Y3 LOG(100-D3)/LOG( 10):
Y4-LOG(100-D4)/LOG(L10) Y5=LOG(100-D5)/LOG(10)

410 LPRINT TAB(6);"Sample No.";TAB(16);S$:LPRINT

420 LPRINT TAB(6);“Wave Length";TAB(20);"400 nm";TAB(29);"450 nm";TAB(38);
"500 nm";TAB(47);"550 nm";TAB(56);"600 nm"

430 LPRINT TAB(6) "Transmittance™;TAB(20);D1;"%"; TAB(29);D 2;;TAB(38);
D3;"%"TAB(47);D4;"%"; TAB(56);D5;"%":LPRINT

440 XS1=X1~2:XS2 :X2~2 : XS§3=X3"2: XS4-X4~2: XS$5=X5~2

450 XYL1=XT*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+X54+XS5

480 WY=Y1+Y2+Y3+Y4+Y5

490 WXYAXYL+XY2+XY3+XY4+XY5

500 MX=WX/5:MY=WY/5

510 XX=(X1-MXr2+(X2-MXr2+(X3-MXr2+(X4-MXr2+(X5-MXr2

520 YY=(YL-MY)~2+(Y2-MY)/2+(Y3-MY)""2+(Y4-MY)~2+(Y5-MY)~2

530 XY=(X1-MX)*(Y1-MY)+(X2-MX)*(Y2-MY)+(X3~MX)*(Y3-MY)+(X4-MX)*(Y4-MY)+
(X5-MX)*(Y5-MY)

540 N=5:GOSUB 2000

550 LPRINT TAB(6);"400-450-500-550-600 nm™;TAB(30);:LPRINT USING "#. ######
microns™;DIA;

555 LPRINT TAB(50) ;USING ™ R +# ######" R;:LPRINT USING " A= +# #####",
A:LPRINT

560 WX=X1+X2+X3+X4

570 XS=XS1+XS2+XS3+XS4
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WY-Y1+Y2+Y3+Y4

WXY-XY1+XY2+XY3+XY4

MX=WX/4:MY=WY/4

XX=(XL1-MXT2+(X2-MXT2+(X3-MXr2+(X4-MXr2
YY=(YL-MYr2+(Y2-MYr2+(Y3-MYr2+(Y4-MYr2
XY=(XL-MX)*(Y1-MY)+(X2-MX)*(Y2-MY)+(X3~MX)*(Y3-MY)+(X4-MX)*(Y4-MY)
N=4:GOSUB 2000

LPRINT TAB(6);"400-450-500-550 nm";TAB(30);:LPRINT USING “# ######
microns™:DIA;

LPRINT TAB(50);USING " R= +#. ######";R;:LPRINT USING ™ A- +# #####" ;A
WX=X1+X2+X3+X5

XS=XS1+XS2+XS3+XSh

WY=Y1+Y2+Y3+Y5

WXY-XY1+XY2+XY3+XY5

MX=WX/4:MY= Y/4

XX=(X1-MXr2+(X2-MXr2+(X3-MXr2+(X5-MXr2
YY=(YL1-MY)"2+(Y2-MY)~2+(Y3-MY)"2+(Y5-MY) ~2
XY=(XL-MX)*(YL1-MY)+(X2-MX)*(Y2-MY)+(X3-MX)*(Y3-MY)+(X5-MX)*(Y5-MY)
N=4:GOSUB 2000

LPRINT TAB(6);"400-450-500- 600 nm";TAB(30)LPRINT USING "#. ###444
microns";DIA;

LPRINT TAB(50);USING " R= +#.#####4";RLPRINT USING" A= +# #####" ;A
WX=X1+X2+X4+X5

XS-XS1+XS2+XS4+XSh

WY=Y1+Y2+Y4+Y5

WXY=XY1+XY2+XY4+XY5

MX=WX/4:MY-WY/4

XX=(X1-MX)"2+(X2-MX)""2+(X4-MX)"2+(X5-MX)" 2
YY=(Y1-MY)"2+(Y2-MY)~2+(Y4~MY)"2+(Y5-MY)"2

XY =(XL-MX)*(Y1-MY)# (X2~MX)*(Y2-MY)+(XA-MX)*(Y4-MY)+ (X5-MX)*(Y5-MY)
N=4:GOSUB 2000

LPRINT TAB(6);"400-450- 550-600 nm™;TAB(30)LPRINT USING 1 o ###h#h
microns";DIA;

LPRINT TAB(50);USING " R= +# #####4";RLPRINT USING " A- +# ###44™;A
WX=X1+X3+X4+X5

XS-XS1+XS53+XS4+XS5
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880 WY=Y1+Y3+Y4+Y5

890 WXY=XY1+XY3+XY4+XY5

900 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)

940 N=4:GOSUB 2000

950 LPRINT TAB(6) ;"400- 500-550-600 nm";TAB(30)LPRINT USING
microns";DIA;

955 LPRINT TAB(50);USING ™ R= +#.######";R;:LPRINT USING " A= +#.#####" ;A

960 WX=X2+X3+X4+X5

970 XS-XS2+XS3+XS4+XShH

980 WY Y2+Y3+Y4+Y5

990 WXY XY2+XY3+XY4+XY5

1000 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

1030 XY=(X2-MX)*(Y2-MY)+(X3-MX)*(Y3-MY)+(X4-MX)* (Y4-MY)+ (X5-MX)* (Y5-MY)

1040 N=4:GOSUB 2000

1050 LPRINT TAB(6);" 450-500-550-600 nm";TAB(30)LPRINT USING "#.######
microns™:DIA;

1055 LPRINT TAB(50);USING " R= Y# ######";RLPRINT USING" A- +# ###44",
ArLPRINT

1060 WX-X1+X2+X3

1070 XS=XS1+XS2+XS3

1080 WY-Y1+Y2+Y3

1090 WXY=XY1+XY2+XY3

1100 MX=WX/3:MY=WY/3

1110 xx= (X1-MX)~2+(X2-MX)"'2+(X3-MX)~2

1120 YY=(Y1-MY)~2+(Y2~MY)"24(Y3-MY)"2

1130 XY=(X1-MX)*(Y1-MY)+(X2-MX)*(Y2-MY)+(X3-MX)*(Y3-MY)

1140 N 3:GOSUB 2000

1150 LPRINT TAB(6) ;"400-450-500 nm" ;TAB(30) LPRINT USING 1 «# ######
microns":DIA::

1155 LPRINT TAB(50) ;USING ™ R= +#. ######",RLPRINT USING " A= +# ####4", A

1160 WX=X3+X4+X5
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XS=XS3+XS4+XS5
WY :Y3+Y4+Y5
WXY-XY3+XY4+XY5
MX=WX/3:MY-WY/3
XX 1 (X3~MX)/2+(X4-MX)""2+(X5-MX)""2

YY=(Y3-MY)~2+(Y4-MY)~2+(Y5-MY)~2
XY=(X3-MX)*(Y3-MY)+(X4-MX)*(Y4-MY)+(X5-MX)*(Y5-MY)

N=3:GOSUB 2000

LPRINT TAB(6) ; 500-550-600 nm";TAB(30) ;:LPRINT USING "4 #####d
microns™:DIA;

LPRINT TAB(50);USING ™ R= +#. ######" ;R; :LPRINT USING " A +4.44444";
A:LPRINT LPRINT

PRINT ~ INPUT "Do you have next Sample (Y/N)";C$

IF c$-"Y" OR c$="y" THEN 80 ELSE IF C§ "N" OR c$=" , THEN 1280 ELSE 1260
END

"DIAMETER CALCULATION
SX-SQR(XX/N):SY=SQR(YY/N) ’standard deviation
R=XY/(N*SX*SY) ’'Correlation coffcient
A=(WXY-N*MX*MY)/(XS-N*MX~2) 'Wave length index
B=MY-A*MX

DIA-10"(. 396*A+3.384)/1000 'Particle size
RETURN

REM 000000000000000000000000N00000000000
REM 00 00
REM 00 1989 Year 8 Month 24 Day 00
REM 00 00
REM 00 BY . CHUEN-CHOKE-SANT 00
REM 00 00

REM 000000000000000000000000000000000000



AFENDIX |
SIZE DISTRIBUTION CETERVINATION BY ULTRACENTRRUGE
General Principle

The  principle combines the sedimentation and photometric
methods, so analysis is based on Stokes’ law and the proportional

relationship between absorbance and particle concentration.

The relationship between terminal velocity and particle size

under gravity is expressed by Stokes’ equation in the following manner

H g (6p - 61)
T N Eq.f1)
Where
dx Particle diameter (cm)
V Terminal velocity of the particle with size dx (cm/sec)
H = Sedimentation distance
T Time required for H (cm) sedimentation (sec)
0 =  Gravitational acceleration (cm/sec )
op = Particle density (g/cm )
61 Medium density (g/cm )

= Medium viscosity (g/cm-sec)

Since g, Op, 61 and are constants that depend upon the sample
equation (1) can be converted as follows

T - k-—H ............ Eq.(2)

Where
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The centrifugal force which applied to the particles will change
in accordance with particle movement. Therefore equation (1) can be
converted as follows

2
dR Re (5p - 61) 2
R 1 B
Where
R Short distance of particle movement (cm)
dT Time required for traversing dR (sec)
R Distance between center of rotation and position of particle
e ; Angular velocity (rad/sec)

Equation (3) is integrated according with particle movement and
changed as follow I—

T LD log A - 21 ... Eq.(4)
N2(5P - 61) R dx
Where
N Cell revolution (r.p.s.)
Rl = Distance between center of rotation and initial
position of particle (cm)
R - Distance between center of rotation and initial

position of particle after movement (cm)

Since the first term on the right side of equation (4) IS
composed entirely of constants 1

Where
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If the sedimentation distance of the particle is fixed by
equations (2) and (5), particle diameter can easily be determined by
measuring the time required for the particles to move that distance
(Figure 6). With a powder consisting, for example, of particles of sizes
d.|, d2, d3 where d| <d2 < d3. The powder is dispersed in an appropriate
medium and placed in the sedimentation cell. It is then stirred so that
dl, d2, d3 sized particles are present in the same proportion at every
position in the cell. Particle concentration is detected by the optical
system at distance H from surface. During centrifugal sedimentation by
rotation, surface is Rp and the point of detection 1s distance r2 from
the center of rotation. (Thus R1 - R2 H) Let us consider sedimentation
under gravitational force and centrifugal force, assuming the above
conditions. At the start of sedimentation (T =0), d-, d2, and d3
particles exist at the point of detection. At Tj, after the start of
sedimentation (T  T1), all d3 particles have subsided below the point
of detection and only dl and d2 particles remain. This means that d3
particles that were initially just under the surface have subsided below
the point of detection. Therefore d3 particle size can be calculated by
applying T. in equations (2) or (5). Particles detected will consist
solely of d2 and d1 particles; the amount of particles identified by the
photometric method is therefore the amount of particles smaller than d3,
i.e., the amount of d2 and d" particles.

When the elapsed time is T2 (T T2)» d2 particles are also
below the point of detection. The size of particles d2 can be calculated
by applying T2 in equations (2) and (5), as in the case of d3- The
amount of particles identified is thus equivalent to the amount of
particles smaller than d2, i.e., the amount of dl particles.

When the elapsed time is T3 (T T3), dl1 particles are also
below, that is, no particles are present at, the point of detection. The
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size of particles dl can also be calculated by equations (2) and (5).

Thus, the size of particles can be calculated from the
sedimentation time, and the corresponding amount of particles s
obtained by the photometric method.

The  photometric method wutilizes the phenomenon in  which
particles obscure detectable light and emergent light increases as the
amount of particles decreases. The principle of this method is based on
the following equation showing the relationship between light absorbance
and particle size and its quantity

= Kij/x D2 0 EL-‘6>
Where
dx 2 Particle diameter
Kl = Factor depending on cell and particle shape
KK = Efficiency of dx particles obscuring light
Nx Concentration of dx particles by number
Jo = Intensity of incident light

Intensity of emergent light-

Equation (6) shows the case in which d.|, d2, dg .. dn
particles are present in the light path. When dn particles subside below
the point of detection as explained above, i.e. dn particles are not
present in the light path, equation (6) can be reduced as follows

= QX N DX Eq.m

Changes in the light absorbance are the difference Dbetween
equations (6) and (7).
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This shows how much light is obscured by dn particles. On the
other hand, the quantity of dn particles, NI, can be identified by
analyzing the difference in the light absorbance "In 1. Of course in
this case Kol- K* d must be known, but dn can be calculated by
equations (2) or (5) and Kol* K can be derived from measurement of
standard sample. Changes in light absorbance when dn_1 particles subside
from particle groups dn_1 ~ dl and not present in the light paths are
determined by the following equation

[n“™ = I - KClL Kn-1 Nn-1 Dnoo. E<M9>
In a similar manner, other particles, dn 2 ... d2, will
subside in order, and finally di will subside, resulting in the

following equation
In -- = 1 = KL KINL Eq. (10)

Thus, the quantity of dn, dn_I ... dl particles, N, can be
calculated by analyzing changes in light absorbance. In general, the
particle size distribution can be expressed by weight. Therefore,
conversion into a weight basis is explained following, and a similar
procedure can be used when employing other standards (e.g., area basis).

The relationship between number concentration (N ) and weight
concentration ( x) is

kK =0 . Eq.(11)



Applying this relationship to equations (8) ~ (10),

In fozl. In 1, KL K ¢ ;

in v In 1 1 Kl b
Vo -1
l In- 1. KL KL f :

For all particles from dn to dl

y
=|9 i 5 1 KL1+ ..
" — X-1 dx

Therefore, the weight fraction of dn particles to the weight
particles dn ... d) (Fwl) can be calculated using equations (8")

(127) as follows :-

i/ K) - In
wn
1 L {(dx/ K) - Ix}
For dn 1 ... d-, in the same manner,
<«n-1  VI> -~ nl
wn-1
{1 (dx | Kx) }
(d1 [ «1) 1 I
1

{1 (xR g

Particle Concentration Calculating Method

In actual calculation, dri, dn_1, d- in

equation

Eq.(12)

Eq.(13)

Eq.cl13)

Eq.(13)

(13)
averaged with the next smaller particle diameter (Figure 7). Thus,

19

of

and

are
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Quantity of 2
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Tx — dx

Figure 7 Method for Calculating Particle Concentration
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In stead of 4 « Todn1r | 2

In stead of 4,4 « -1 +An_2)/ 2

In stead of 4 (d1 +d0) / 2
Where

d >d-1 >d-2 d> do

Generalizing equation (13),

(dx | K~) - In Ix
Eq.(14)
I { (dx [ K) - X }
Where
dx = Average between dx and dx_1
Kx Extinction coefficient for dx particles

Particle size distribution is often expressed in cumulative
form. The cumulative oversize fraction (Rwx) by weight can be calculated
by the following equation

WX

d >dn-il >d-2 > - @2>dl

Thus, particle size distribution can be obtained by reading the
extinction coefficient curve, calculating particle diameter from elapsed
time using equations (2) or (5) and calculating particle concentration
from absorbance changes wusing equation (15). Those models are
automatically calculated by the microcomputer which links to the
analyzer as on Figure 2.
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PARTICLE SIZE DISTRIBUTION DATA OF SECTION 2.8 - 2.13

Table series £9 Particle size Distribution of SDP020/030-SDP100/030.
Dibutyl phthalate being encapsulated by poly(hexamethylene sebacamide)
microcapsules using poly(vinyl alcohol), 7.5 X of the total oil phase,
as emulsifier; the homogenizing time at 30 sec. and the propeller speed
from 2,000 to 10,000 rpm.

Table 69-1 Particle Size Distribution of SDP020/030.
2,000 rpm. of the propeller speed and 30 sec. of the homogenizing
time; assigned name  SDP020/030

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 r 0.0 0.00 0.00
60.00 65.00 22.7 22.70 1475.50
50.00 55.00 42.5 19.80 1089.00
40.00 45.00 59.4 16.90 760.50
30.00 35.00 13.5 14.10 493.50
20.00 25.00 87.2 13.70 342.50
10.00 15.00 96.6 9.40 141.00
8.00 9.00 98.1 1.50 13.50
6.00 7.00 100.0 1.90 13.30
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) 43.29



Table 69-2 Particle Size Distribution of SDPU40/030.
4,000 rpm. of the propeller speed and 30 sec. of the homogenizing
time; assigned name  SDP040/030

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70 00 1 0.0 0. 00 0.00
60 00 65.00 9.4 9. 40 611.00
50 00 55.00 21.2 11. 80 649.00
40 00 45.00 35.0 13. 80 621.00
30 00 35.00 52.4 17. 40 609.00
20 00 25.00 70.2 17. 80 445.00
10 00 15.00 90.3 20. 10 301.50
8 00 9.00 93.5 3. 20 28.80
6 00 7.00 96.4 2. 90 20.30
5 00 5.50 ) 1. 10 6.05
400 4.50 98.6 1.10 4.95
300 3.50 100.0 1.40 4.90
0 00 1.50 100.0 0. 00 0.00

Average Particle Size (pm) 33.02



Table 69-3 Particle Size Distribution of SDP060/030.
6,000 rpm. of the propeller speed and 30 sec. of the homogenizing
time; assigned name  SDP060/030

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 x, 0.0 0.00 0.00
60.00 65.00 4.5 4.50 292.50
50.00 55.00 8.8 4.30 236.50
40.00 45.00 13.1 4.90 220.50
30.00 35.00 25.8 12.10 423.50
20.00 25.00 46.1 20.30 507.50
10.00 15.00 76.3 30.20 453.00
8.00 9.00 82.1 5.80 52.20
6.00 7.00 88.7 6.60 46.20
5.00 5.50 91.8 3.10 17.05
4.00 4.50 94.9 3.10 13.95
3.00 3.50 97.6 2.70 9.45
0.00 1.50 100.0 2.40 3.60

Average Particle Size (pm) 22.76



Table 69-4 Particle Size Distribution of SDP080/030.
8,000 rpm. of the propeller speed and 30 sec. of the homogenizing
time; assigned name  SDP080/030

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 xR 0.0 0.00 0 00
60.00 65.00 4.3 4.30 279 50
50.00 55.00 1.3 3.00 165 00
40.00 45.00 12.8 5.50 247 50
30.00 35.00 19.0 6.20 217 00
20.00 25.00 34.2 15.20 380 00
10.00 15.00 63.2 29.00 435 00
8.00 9.00 71.1 7.90 7110
6.00 7.00 80.6 9.50 66 50
5.00 5.50 il 4.70 25 85
4.00 4.50 90.9 5.60 25 20
3.00 3.50 95.6 4.70 16 45
0.00 1.50 100.0 4.40 6 60

Average Particle Size (pm) 19. 36



Table 69-5 Particle Size Distribution of SDP100/030.
10,000  rpm. of the propeller speed and 30 sec. of the
homogenizing time; assigned name  SDP100/030

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 x, 0.0 0.00 0.00
60.00 65.00 2.1 2.10 136.50
50.00 55.00 5.6 3.50 192.50
40.00 45.00 11.5 5.90 265.50
30.00 35.00 15.1 3.60 126.00
20.00 25.00 26.4 11.30 282.50
10.00 15.00 53.6 27.20 408.00
8.00 9.00 62.8 9.20 82.80
6.00 7.00 13.6 10.80 75.60
5.00 5.50 80.2 6.60 36.30
4.00 4.50 86.9 6.70 30.15
3.00 3.50 93.3 6.40 22.40
0.00 1.50 100.0 6.70 10.05

Average Particle Size (pm) 16.68
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Table series 10 Particle Size Distribution of SDP020/060-SDP100/060.
Dibutyl phthalate being encapsulated by poly(hexamethylene sebacamide)
microcapsules using poly(vinyl alcohol), 7.5 % of the total oil phase,
as emulsifier; the homogenizing time at 60 sec. and the propeller speed
from 2,000 to 10,000 rpm.

Table 70-1 Particle Size Distribution of SDP020/060.
2,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  SDP020/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 * *3 0.0 0.00 0.00
60.00 65.00 17.0 17.00 1105.00
50.00 55.00 St 16.10 885.50
40.00 45.00 53.6 20.50 922.50
30.00 35.00 71.0 17.40 609.00
20.00 25.00 85.0 14.00 350.00
10.00 15.00 96.4 11.40 171.00
8.00 9.00 97.8 1.40 12.60
6.00 7.00 100.0 2.20 15.40
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) 40.71



Table 70-2 Particle Size Distribution of SDP040/060.
4,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  SDP040/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 xR 0.0 0.00 0.00
60.00 65.00 6.6 6.60 429.00
50.00 55.00 10.3 3.70 203.50
40.00 45.00 25.9 15.60 702.00
30.00 35.00 42.3 16.40 574.00
20.00 25.00 65.1 22.80 570.00
10.00 15.00 87.3 22.20 333.00
8.00 9.00 o 4.00 36.00
6.00 7.00 95.3 4.00 28.00
5.00 5.50 96.9 1.60 8.80
4.00 4.50 98.4 1.50 6.75
3.00 3.50 100.0 1.60 5.60
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 28.97



Table 70-3 Particle Size Distribution of SD.P060/060.
6,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  SDP060/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 R 0.0 0.00 0. 00
60.00 65.00 4.2 4.20 273. 00
50.00 55.00 6.6 2.40 132. 00
40.00 45.00 12.5 5.90 265. 50
30.00 35.00 22.9 10.40 364. 00
20.00 25.00 41.7 18.80 470. 00
10.00 15.00 71.9 30.20 453. 00
8.00 9.00 9.1 7.20 64. 80
6.00 7.00 86.9 7.80 54. 60
5.00 5.50 90.7 3.80 20. 90
4.00 4.50 94.2 3.50 15. 75
3.00 3.50 97.4 3.20 11. 20
0.00 1.50 100.0 2.60 3. 90

Average Particle Size (pm) 21 29
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Table 70-4 Particle Size Distribution of SDp080/060.
8,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  SDP080/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 L 0.0 0.00 0.00
60.00 65.00 0.9 0.90 58.50
50.00 55.00 5.6 4.70 258.50
40.00 45.00 8.8 3.20 144.00
30.00 35.00 14.2 5.40 189.00
20.00 25.00 29.2 15.00 375.00
10.00 15.00 60.3 31.10 466.50
8.00 9.00 69.2 8.90 80.10
6.00 7.00 19.2 10.00 70.00
5.00 5.50 84.9 5.70 31.35
4.00 4.50 90.6 5.70 25.65
3.00 3.50 95.6 5.00 17.50
0.00 1.50 100.0 4.40 6.60

Average Particle Size (pm) 17.23



Table 70-5 Particle Size Distribution of SDP100/060.
10,000 rpm. of the propeller speed and 60 sec. of the
homogenizing time; assigned name  SDP100/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 xR 0.0 0.00 0.00
60.00 65.00 0.0 0.00 0.00
50.00 55.00 5.3 5.30 291.50
40.00 45.00 7.6 2.30 103.50
30.00 35.00 13.8 6.20 217.00
20.00 25.00 23.9 10.10 252.50
10.00 15.00 53.6 29.70 445.50
8.00 9.00 62.6 9.00 81.00
6.00 7.00 73.8 11.20 78.40
5.00 5.50 80.1 6.30 34.65
4.00 4.50 87.0 6.90 31.05
3.00 3.50 93.7 6.70 23.45
0.00 1.50 100.0 6.30 9.45

Average Particle Size (pm) 15.68



Table series 11

Dibutyl phthalate being encapsulated by poly(hexamethylene

microcapsules
as emulsifier; the homogenizing time at 90 sec. and the propeller
from 2,000 to 10,000 rpm.

Table 71-1

time; assigned name

Particle Size Distribution of SDP020/090.
2,000 rpm. of the propeller speed and 90 sec. of the homogenizing
SDP020/090

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
*. **%

65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

Percentage

Cumulative

0.0
10.3
31.8
50.4
69.8
84.9
96.3
97.9

100.0
100.0
100.0
100.0
100.0

Average Particle Size (pm)

Percentage
Different

0.00
10.30
21.50
18.60
19.40
15. 10
11.40

1.60

2.10

0.00

0.00

0.00

0.00

209

Particle Size Distribution of SDP020/090-SDP100/090

sebacamide)

using poly(vinyl alcohol), 7.5 X of the total oil

Diameter

Coefficient

0
669
1182
837
679
3177
171
14
14

o O o o

39

00
50
50
00
00
50
00
40
70
00
00
00
00

46

phase,
speed



Table 71-2 Particle Size Distribution of SQPQ40/090.
4,000 rpm. of the propeller speed and 90 sec. of the homogenizing
time; assigned name  SDP040/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 X, 0.0 0.00 0.00
60.00 65.00 1.9 1.90 123.50
50.00 55.00 13.1 11.20 616.00
40.00 45.00 23.5 10.40 468.00
30.00 35.00 39.2 15.70 549.50
20.00 25.00 61.6 22.40 560.00
10.00 15.00 86.0 24.40 366.00
8.00 9.00 90.5 4.50 40.50
6.00 7.00 94.6 4. 10 28.70
5.00 5.50 96.5 1.90 10.45
4.00 4.50 98. 1 1.60 7.20
3.00 3.50 100.0 1.90 6.65
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 27.77



Table 71-3 Particle Size Distribution of SDP060/090.
6,000 rpm. of the propeller speed and 90 sec. of the homogenizing
time; assigned name  SDP060/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 xR 0.0 0.00 0 00
60.00 65 00 5.9 5.90 383 50
50.00 55 00 5.9 0.00 0 00
40.00 45 00 14.8 8.90 400 50
30.00 35 00 21.3 6.50 227 50
20.00 25 00 38.6 17.30 432 50
10.00 15. 00 70.6 32.00 480 00
8.00 9. 00 17.6 7.00 63. 00
6.00 7.00 ixrma 8.10 56. 70
5.00 5. 50 89.7 4.00 22. 00
4.00 450 93.8 4. 10 18. 45
3.00 3.50 L) 3.40 1190
0.00 1.50 100.0 2.80 4. 20

Average Particle Size (pm) 21 00



Table 71-4 Particle Size Distribution of SDP080/090.
8,000 rpm. of the propeller speed and 90 sec. of the homogenizing
time; assigned name  SDP080/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 A 0.0 0.00 0.00
60.00 65.00 0.0 0.00 0.00
50.00 55.00 4.6 4.60 253.00
40.00 45.00 1.2 2.60 117.00
30.00 35.00 15.4 8.20 287.00
20.00 25.00 27.6 12.20 305.00
10.00 15.00 60.1 32.50 487.50
8.00 9.00 69.2 9. 10 81.90
6.00 7.00 79.0 9.80 68.60
5.00 5.50 84.9 5.90 32.45
4.00 4.50 90.0 5. 10 22.95
3.00 3.50 Ulom]] 5. 10 17.85
0.00 1.50 100.0 4.90 71.35

Average Particle Size (pm) 16.81



Table 71-5 Particle Size Distribution of spP100/090.
10,000  rpm. of the propeller speed and 90 sec. of the
homogenizing time; assigned name  SDP100/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 xR 0.0 0.00 0.00
60.00 65.00 1.1 1.10 71.50
50.00 55.00 4.0 2.90 159.50
40.00 45.00 1.1 3.10 139.50
30.00 35.00 9.8 2.70 94.50
20.00 25.00 20.6 10.80 270.00
10.00 15.00 49.7 29.10 436.50
8.00 9.00 59.3 9.60 86.40
6.00 7.00 = 11.90 83.30
5.00 5.50 78.0 6.80 37.40
4.00 4.50 85.4 7.40 33.30
3.00 3.50 93.0 7.60 26.60
0.00 1.50 100.0 ' 7.00 10.05

Average Particle Size (pm) 14.49



Table series 72 Particle Size Distribution ,of SDP020/120-SDP100/120.
Dibutyl phthalate being encapsulated by poly(hexamethylene sebacamide)
microcapsules using poly(vinyl alcohol), 7.5 %of the total oil phase,
as emulsifier; the homogenizing time at 120 sec. and the propeller speed
from 2,000 to 10,000 rpm.

Table 72-1 Particle Size Distribution of SDP020/120.
2,000 rpm. of the propeller speed and 120 sec. of the
homogenizing time; assigned name ~ SDP020/120

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 *. "% 0.0 0.00 0.00
60.00 65.00 19.4 19.40 1261.00
50.00 55.00 34.5 15.10 830.50
40.00 45.00 52.8 18.30 823.50
30.00 35.00 =3 19.50 682.50
20.00 25.00 85.5 13.20 330.00
10.00 15.00 96.7 11.20 168.00
8.00 9.00 98.2 1.50 13.50
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) 41.22



Table 72-2

4,000  rpm.
homogenizing time; assigned name

Particle Size Distribution of SPP040/120.

of the

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter

* k%
)

65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 120
SDP040/120

Percentage Percentage
Cumulative Different
0.0 0. 00

2.8 2. 80

11.7 8. 90

22.5 10. 80

41.1 18. 60

61.1 20. 00

86.4 25. 30

90.9 4. 50

94.9 4.00

96.7 1. 80

98.3 1. 60
100.0 1.70
100.0 0. 00

Average Particle Size (pm)

sec. of

Diameter

the

Coefficient

651

500.
319.
40
28
.90
. 20

21

o o1 49 ©

.00
182.
489.
486.

00
50
00
00
00
50
50
00

95

.00

80



Table 72-3 Particle Size Distribution of SDP060/120.
6,000 rpm. of the propeller speed and 120 sec. of  the
homogenizing time; assigned name  SDP060/120

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 x, 0.0 0.00 0.00
60.00 65.00 0.8 0.80 52.00
50.00 55.00 5.9 5.10 280.50
40.00 45.00 9.1 3.20 144.00
30.00 35.00 19.5 10.40 364.00
20.00 25.00 34.7 15.20 380.00
10.00 15.00 68.9 34.20 513.00
8.00 9.00 1.1 8.20 73.80
6.00 7.00 85.3 8.20 57.40
5.00 5.50 89.5 4.20 23.10
4.00 4.50 93.6 4. 10 18.45
3.00 3.50 96.8 3.20 11.20
0.00 1.50 100.0 3.20 4.80

Average Particle Size (pm) 19.22



Table 72-4

8,000  rpm.
homogenizing time; assigned name

Particle Size Distribution of SDP080/120.

of the

Diameter (pm) Average

Micrometer

70.00
60.00
60.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
x *k
65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 120
SDP080/120

Percentage Percentage
Cumulative Different
0.0 0.00

1.9 1.90

4.2 2.30

8.8 4.60

15.5 6.70

26.0 10.50

57.8 31.80

67.2 9.40

8.1 10.90

83.9 5.80

89.7 5.80

95. 1 5.40
100.0 4.90

Average Particle Size (pm)

sec. of

Diameter

the

Coefficient

0
123
126
207
234
262
477

84
76
3l
26
18

00
50
50
00
50
50
00
60
30
90
10
90
35

. 16

217



Table 72-5

10,000  rpm.

homogenizing time; assigned name

Particle Size Distribution of SDP100/120.

of the

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
* %%
65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 120
SDP100/120

Percentage Percentage
Cumulative Different
0.0 0.00

3.3 3.30

3.3 0.00

5.7 2.40

11.5 5.80

21.7 10.20

50.1 28.40

59.6 9.50

Lib 11.90

78.7 7.20

86. 1 7.40

93.3 7.20
100.0 6.70

Average Particle Size (|im)

sec. of

Diameter

the

Coefficient

0
214
.00
108.
203.
255.
426.

85.
83.
39.
33.
25,
10.

00
50

00
00
00
00
50
30
60
30
20
05

. 83



Table series 73

Dibutyl

microcapsules

using poly(vinyl alcohol), 7.5 X of the total Oil

Particle size Distribution, of SDP020/150-SDP100/150.
phthalate being encapsulated by poly(hexamethylene sebacarnide)

phase,

as emulsifier; the homogenizing time at 150 sec. and the propeller speed

from 2,000 to 10,000 rpm.

Table 73-1 Particle Size Distribution of SDP020/150
2,000 rpm.
homogenizing time; assigned name

of the

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
x
65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 150
SDP020/150

Percentage Percentage
Cumulative Different
0.0 0.00

13.0 13.00

31.9 18.90

50.5 18.60

70.8 20.30

84.4 13.60

96.6 12.20

98. 1 1.50
100.0 1.90
100.0 0.00
100.0 0.00
100.0 0.00
100.0 0.00

Average Particle Size (pm)

sec. of

Diameter

the

Coefficient

0.00
845.00
1039.50
837.00
710.50
340.00
183.00
13.50
13.30
0.00
0.00
0.00
0.00

39.82



220

Table 73-2 Particle Size Distribution of SDP040/150.
4,000 rpm. of the opropeller speed and 150 sec. of the
homogenizing time; assigned name  SDP040/150

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 xR 0.0 0.00 0.00
60.00 65.00 4.8 4. 80 312.00
50.00 55.00 10.8 6. 00 330.00
40.00 45.00 21.6 10. 80 486.00
30.00 35.00 36.3 14. 70 514.50
20.00 25.00 58.2 21. 90 547.50
10.00 15.00 85.3 27. 10 406.50
8.00 9.00 90.5 5. 20 46.80
6.00 7.00 94.6 4. 10 28.70
5.00 5.50 96.4 1. 80 9.90
4.00 4.50 08l 1.70 7.65
3.00 3.50 100.0 1.90 6.65
0.00 1.50 100.0 0. 00 0.00

Average Particle Size (pm) 26.96



Table 73-3

6,000  rpm.

homogenizing time; assigned name

Particle Size Distribution of spP060/150.

of the

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
x
65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 150
SDP060/150

Percentage Percentage
Cumulative Different
0.0 0.00

0.0 0.00

3.2 3.20

9.7 6.50

18.7 9.00

34.1 15.40

68.4 34.30

76.7 8.30

85.3 8.60

89.6 4.30

93.7 4. 10

96.9 3.20
100.0 3. 10

Average Particle Size (pm)

sec. of

Diameter

the

Coefficient

0

0
176
292
315
385
514
4
60

23.

18

11.
. 65

00
00
00
50
00
00
50
70
20
65
45
20

. 16

221



Table 73-4

§,000  rpm.
homogenizing time; assigned name

Particle Size Distribution of SDP080/150.

of the

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
* {rk
65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 150
SDP080/150

Percentage Percentage

Cumulative Different

0.0 0.00

2.8 2.80

4.5 1.70

7.8 3.30

15.1 7.30

27.0 11.90

58.5 31.50

67.5 9.00

78. 1 10.60

83.8 5.70

89.7 5.90

95.4 5.70

100.0 4.60

Average Particle Size (pm)

sec. of

Diameter

the

Coefficient

182.
93.
148.
255.
297.
472.
81.
4.

3l

26.
19.

16.

00
00
50
50
50
50
50
00
20
35
55
95
90

89



Table 73-5 P a n of SDP100/150.

10000 nm of the propeIIer speed ad 10 sec. of the
homogenizing time; assigned rame SDP100/150

Diameter () Average  Percentage  Percentage  Diameter
Mocrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 P 0.0 0.00 0 (0
60.00 65. 00 33 330 24 5
50.00 55. 00 42 0.90 09 5
40.00 45.00 8.1 390 15 5
30.00 3.0 132 5. 1) 18 9
20.00 25.(0 219 8.10 27 9
10.00 15.00 50.0 28.10 V)
8.00 9.0 59.6 9.60 & 40
6.00 1.0 120 1240 % &)
5,00 5.5 186 6.60 33
400 4.9 86.0 8.00 3 0
3.00 39 933 6.70 AR
0.00 () 100.0 6.70 10.06

Average Particle Size (om 53X



Table 14

poly(hexamethylene sebacamide) microcapsules.

D%ER SDPO20/030 SDPO40/030- SDPOG0I030 SDPOBNI030 SCP100/030)

<)

BE888583
BEB88858

Summar y

and

Comparison

SDP020/030-SDP100/030.

Smay of the particle size distribution and the comparison  of
the speeds from 2000 to 10000 mm at X sec. of the
homogenizing time for dibutyl phthalate being encapsulated by

2.1
198
169
141
137

94

34

9.4
118
138
174
178
2.1

9.7

of

Part

45
43
49
121
20.3
30.2
23.1

icle

Size

43
3.0
5.5
6.2
152
290
36.8

Distr

ibution

21
3.
59
3.6
113
21.2
464

of



Table & Smmary and Comparison of Particle Size Distribution of
SDPO20/060-SDP100/060.

Smay of the particle size distribution and the comparison  of

the speeds from 2000 to 10000 mm at 6 sec. of the

homogenizing time  for dibutyl phthalate being encapsulated by

poly(hexamethylene sebacamice) microcapsules.

D%[ER SDPO0/060- SDPOA0/060 SDPOGOI0G0 SDPOBNIG0” SDPLAGI060

<@ 170 6.0 42 0.9 0.0
161 -] 24 AT 5.3
205 156 5.9 3.2 2.3
174 164 104 5.4 6.2
140 22.8 168 150 10.1
114 22.2 30.2 311 2.7
> 36 127 28.1 39.7 46.4

BE3888583
B88858



Table 76 Summar y

Comparison o

SDP020/090-SDP100/090.

Particle

ize Distribution of

Smay of the particle size distribution and the comparison  of
the speeds from 2000 to 10000 mm at 9O sec. of the
homogenizing time for dibutyl phthalate being encapsulated by

poly(hexamethylene sebacamice) microcapsules.

D%E? SDPO20/090 SDP040/090- SDPOGO/090 SDPOBNI0%0 JDPL00/090

<0

BE3888583
BE388888

103
215
186
194
151
114

3.1

19
112
104
157
224
244
140

5.9
0.0
8.9
6.5
173
320
294

0.0
46
26
8.2
122
32.5
39.9

11
29
31
2.1
108
29.1
50.3



Table 77 Summar y and Comparison of Particle Size Distribution of

SDP020/120-SDP100/120.

Smmay of the particle size distribution and the comparison  of
the speeds from 2000 to 10000 pm at 120 sec. of the
homogenizing  time  for dibutyl phthalate being encapsulated by
poly(hexamethylene sebacamice) microcapsules.

D,%\]%IE? SDPO20/120 SDPO40/120 SDPOG/120 SDPOBN/I0 SCPL00/120

<@ 194 28 0.3 19 3.3
51 8.9 5.1 2.3 0.0
183 108 3.2 46 24
195 186 104 6.7 5.8
132 200 152 105 10.2
112 203 34.2 318 284
> 3.3 136 311 422 49

BE388&5383
B388858
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SDP020/150-SDP100/150.

Smay of the particle size distribution and the comparison  of
the speeds from 2000 to 10000 pm at 150 sec. of the
homogenizing time for dibutyl phthalate being encapsulated by
poly(hexamethylene sebacamice) microcapsules.

D%E? SDPO20/150 SDPOA/L50- SDPOG/L50 SDP0SQ/LS0 SDPL00/150

<@ 130 43 0.0 28 3.3

0-% 189 6.0 3.2 17 0.9
ND-40 186 108 6.5 3.3 39
H-39 203 147 9.0 13 5.1
P-20 136 219 154 119 8.1
-0 122 21.1 34.3 3L5 281
0> 34 147 316 415 50.0
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Table series ™ Particle Size Distribution of TDPO20/030-TDPLOO/03(.
Dibutyl ~ phthalate being encapsulated by  poly(para-phenylene
terephthalamicie) microcapsules using poly(vinyl alcohol), 7.5 %of total
oil phase, as emulsifier; the homogenizing time at 3 sec. ad the
propeller speed from 2,000 to 10,000 nm

Table 791 Particle Size Distribution of TDPO20/030).
2,000 rm of the propeller speed and 30 sec. of the homogenizing
time; assigned rame  TDPO20/030

Diameter (o) Average  Percentage  Percentage  Diameter
Micrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 % 0.0 0.00 0.00
60.00 69.00 2200 2200 143000
50.00 52.00 412 1920 105600
40.00 4500 58.1 16.90 760.50
30.00 35.00 195 1740 609.00
20.00 2500 %0.2 1470 367.50
10.00 1500 975 130 109.50
8.00 9.00 9.2 0.70 6.30
6.00 1.00 100.0 180 12,60
5.00 550 100.0 0.00 0.00
400 450 100.0 0.00 0.00
3.00 350 100.0 0.00 0.00
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 4351



4000 rpm of the propeIIer speed and 3) sec. of the homogenizing
time; assigned rave  TDPO0/030)

Diameter (im) Average  Percentage  Percentage  Diameter
Micrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 X 0.0 0.00 0.00
60.00 69.00 103 103 669.50
50.00 59.00 197 9.40 517.00

40.00 4500 329 16.2 129.00
30.00 35,00 56.4 2.5 71750
20.00 2500 740 17.60 440.00
10.00 15.00 914 17.40 261.00

8.00 9.00 %39 2.9 2250
6.00 1.00 %.5 260 18.20
5.00 5.0 97.6 10 6.05
400 450 98.6 100 450
3.00 3.50 100.0 140 490
0.00 150 1000 000 0.00

Average Particle Size (m 390



6000 rp‘n of the propeller speed and J sepc of the homogenizing
time; assigned rame  TDPOGO/030

Diameter () Average  Percentage  Percentage  Diameter
Mcrometer  Diameter Cumulative  Different  Coefficient

70.00 X 0.0 0.00 0.00
60.00 69.00 16 160 104.00
50.00 59.00 134 11.80 649.00
40.00 4500 251 1170 526.50
30.00 32.00 415 16.40 574,00
20.00 2500 61.1 19.60 490.00
10.00 15.00 80.8 19.70 295.50

8.00 9.00 8.8 5.00 4500
6.00 7.00 0.5 4.10 3290
5.00 5.0 932 2.10 1485
400 450 .7 250 1125
3.00 350 7.8 2.10 1.3
0.00 1.50 100.0 2.0 3.30

Average Particle Size (pm)  27.54
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8,000 rpm of the propeller speed and X sec. of the homogenizing
time; assigned rave  TOPOBN(3Q

Diameter (im) Average  Percentage  Percentage  Diameter
Mcrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 x 0.0 0.00 0.00
60.00 65.00 42 420 271300
50.00 59.00 11 3.50 19250

40.00 4500 204 12.10 57150
30.00 35.00 35.2 1480 518.00
20.00 25,00 50.2 15.00 37500
10.00 15.00 134 23.20 348.00

8.00 9.00 9.7 6.30 56.70
6.00 7.00 66.2 6.50 45.50
5.00 550 89.4 3.20 17,60
400 450 4l 3.0 16.65
3.00 350 %.3 3.20 11.20
0.00 1.50 1000 3.0 5.5

Average Particle Size (pm 2431



Table 79-5

10,000 rpm.
homogenizing time; assigned name

Particle Size Distribution of TDP100/030.

of the

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
*
65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 30
TDP100/030

Percentage Percentage

Cumulative Different

0.0 0.00

4.0 4.00

7.2 3.20

15.6 8.40

21.8 6.20

35.0 13.20

64.0 29.00

73.5 9.50

81.4 7.90

86.3 4.90

91.1 4.80

95.6 4.50

100.0 4.40

Average Particle Size (pm)

sec. of

Diameter

the

Coefficient

0.

260
176
378
217
330
435
85
55
26
21
15

20

00
00
00
00
00
00
00
50
30
95
60
75
60

08

233
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Table series 80 Particle Size Distribution of TDP020/060-TDP100/060.
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 60 sec. and the
propeller speed from 2,000 to 10,000 rpm.

Table 80-1 Particle Size Distribution of TDP020/060.
2,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  TDP020/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 X, 0.0 0.00 0.00
60.00 65.00 18.0 18.00 1170.00
50.00 55.00 352 17.20 946.00
40.00 45.00 54.4 19.20 864.00
30.00 35.00 12.6 18.20 637.00
20.00 25.00 86.5 13.90 347.50
10.00 15.00 96.5 10.00 150.00
8.00 9.00 97.5 1.00 9.00
6.00 7.00 98.4 0.90 6.30
5.00 5.50 100.0 1.60 8.80
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) 41.39
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Table 80-2 Particle Size Distribution of TDP040/060.
4,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  TDP040/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 Qe 0.0 0.00 0.00
60.00 65.00 12.8 12.80 832.00
50.00 55.00 22.3 9.50 522.50
40.00 45.00 35.8 13.50 607.50
30.00 35.00 53.9 18.10 633.50
20.00 25.00 11.6 17.70 442.50
10.00 15.00 90.1 18.50 277.50
8.00 9.00 93.1 3.00 27.00
6.00 7.00 96.0 2.90 20.30
5.00 5.50 b 1.30 7.15
4.00 4.50 98.5 1.20 5.40
3.00 3.50 100.0 1.50 5.25
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 33.81



Table 80-3 Particle Size Distribution of TD,P060/060.
6,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  TDP060/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 *, 0.0 0.00 0.00
60.00 65.00 7.8 7.80 507.00
50.00 55.00 11.6 3.80 209.00
40.00 45.00 21.4 9.80 441.00
30.00 35.00 35.9 14.50 507.50
20.00 25.00 g9 20.00 500.00
10.00 15.00 19.3 23.40 351.00
8.00 9.00 84.6 5.30 47.70
6.00 7.00 90. 1 5.50 38.50
5.00 5.50 92.8 2.70 14.85
4.00 4.50 95.6 2.80 12.60
3.00 3.50 97.7 2.10 7.35
0.00 1.50 100.0 2.30 3.45

Average Particle Size (pm) 26.40



Table 80-4 Particle Size Distribution of "(DP080/060.
8,000 rpm. of the propeller speed and 60 sec. of the homogenizing
time; assigned name  TDP080/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 x, 0.0 0.00 0.00
60.00 65.00 3.4 3.40 221.00
50.00 55.00 9.8 6.40 352.00
40.00 45.00 17.1 7.30 328.50
30.00 35.00 26.8 9.70 339.50
20.00 25.00 46.6 19.80 495.00
10.00 15.00 14.5 27.90 418.50
8.00 9.00 81.0 6.50 58.50
6.00 7.00 87.0 6.00 42.00
5.00 5.50 90.5 3.50 19.25
4.00 4.50 eanl 3.40 15.30
3.00 3.50 96.7 2.80 9.80
0.00 1.50 100.0 3.30 4.95

Average Particle Size (pm) 23.04
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Table 80-5 Particle Size Distribution of TPP100/060.
10,000  rpm. of the propeller speed and 60 sec. of the
homogenizing time; assigned name  TDP100/060

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 xR 0.0 0.00 0.00
60.00 65.00 2.4 2.40 156.00
50.00 55.00 9.2 6.80 374.00
40.00 45.00 13.2 4.00 180.00
30.00 35.00 22.2 9.00 315.00
20.00 25.00 38.0 15.80 395.00
10.00 15.00 66.9 28.90 433.50
8.00 9.00 74.5 7.60 68.40
6.00 7.00 82.6 8.10 56.70
5.00 5.50 87.0 4.40 24.20
4.00 4.50 91.2 4.20 18.90
3.00 3.50 95.5 4.30 15.05
0.00 1.50 100.0 4.50 6.75

Average Particle Size (pm) 20.44



Table series 81

Dibutyl

phthalate

being  encapsulated by

Particle Size Distribution of TDP020/090-TDP100/090.
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poly(para-phenylene

terephthalamide) microcapsules using poly(vinyl alcohol), 7.5 %of total

oil  phase,

as emulsifier; the homogenizing time at 90

propeller speed from 2,000 to 10,000 rpm.

Table 81-1

Particle Size Distribution of TDP020/090

SEC.

and

2,000 rpm. of the propeller speed and 90 sec. of the homogenizing

time; assigned name  TDP020/090

Diameter (pm) Average Percentage
Micrometer Diameter  Cumulative

70.00 *1xx 0.0

60.00 65.00 21.1

50.00 55.00 41.3

40.00 45.00 56.0

30.00 35.00 5.8

20.00 25.00 88.5

10.00 15.00 97.2

8.00 9.00 98.3

6.00 7.00 100.0

5.00 5.50 100.0

4.00 4.50 100.0

3.00 3.50 100.0

0.00 1.50 100.0

Average Particle Size (pm)

Percentage
Different

0.00
21.10
20.20
14.70
19.80
12.70

8.70

1.10

1.70

0.00

0.00

0.00

0.00

Diameter

Coefficient

0
1371
1111

661

693.
317,
130.
.90
11,

o O o o

43

00
50
00
50
00
50
50

90
00
00
00
00

07

the



Table 81-2 Particle Size Distribution of TDP040/090.
4,000 rpm. of the propeller speed and 90 sec. of the homogenizing
time; assigned name  TDP040/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 e 0.0 0.00 0.00
60.00 65.00 5.4 5.40 351.00
50.00 55.00 19.1 13.70 153.50
40.00 45.00 32.8 13.70 616.50
30.00 35.00 51.7 18.90 661.50
20.00 25.00 70.6 18.90 472.50
10.00 15.00 90.2 19.60 294.00
8.00 9.00 93. 1 2.90 26. 10
6.00 7.00 96.0 2.90 20.30
5.00 5.50 Sis 1.30 7.15
4.00 4.50 98.4 1.10 4.95
3.00 3.50 100.0 - 1.60 5.60
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 32.13



Table 81-3 Particle Size Distribution of TDP060/090.
6,000 rpm. of the propeller speed and 90 sec. of the homogenizing
time; assigned name  TDP060/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 x, 0.0 0.00 0. 00
60.00 65.00 1.8 1.80 117. 00
50.00 55.00 9.0 7.20 396. 00
40.00 45.00 15.1 6.10 274. 50
30.00 35.00 28.0 12.90 451 50
20.00 25.00 49.9 21.90 547. 50
10.00 15.00 7.9 28.00 420. 00
8.00 9.00 83.6 5.70 51 30
6.00 7.00 findest 5.90 41 30
5.00 5.50 92.5 3.00 16. 50
4.00 4.50 053 2.80 12. 60
3.00 3.50 97.9 2.60 9. 10
0.00 1.50 100.0 1 2.10 3. 15

Average Particle Size (pm) 23. 40
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Table 81-4 Particle Size Distribution of TDP080/090.
8,000 rpm. of the propeller speed and 90 sec. of the homogenizing
time; assigned name  TDP080/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 x 0.0 0.00 0.00
60.00 65.00 2.1 2.10 136.50
50.00 55.00 12.7 10.60 583.00
40.00 45.00 20.0 7.30 328.50
30.00 35.00 31.1 11.10 388.50
20.00 25.00 48.0 16.90 422.50
10.00 15.00 13.4 25.40 381.00
8.00 9.00 79.9 6.50 58.50
6.00 7.00 86.5 6.60 46.20
5.00 5.50 89.7 3.20 17.60
4.00 4.50 93.4 3.70 16.65
3.00 3.50 96.6 3.20 11.20
0.00 1.50 100.0 - 3.40 5. 10

Average Particle Size (pm) 23.95
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Table 81-5 Particle Size Distribution of TpP100/090.
10,000  rpm. of the propeller speed and 90 sec. of the
homogenizing time; assigned name  TDP100/090

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 X, 0.0 0.00 0.00
60.00 65.00 2.6 2.60 169.00
50.00 55.00 5.4 2.80 154.00
40.00 45.00 11.4 6.00 270.00
30.00 35.00 19.0 7.60 266.00
20.00 25.00 34.6 15.60 390.00
10.00 15.00 65.0 30.40 456.00
8.00 9.00 72.8 7.80 70.20
6.00 7.00 81.6 8.80 61.60
5.00 5.50 86.4 4.80 26.40
4.00 4.50 91.0 4.60 20.70
3.00 3.50 95.3 4.30 15.05
0.00 1.50 100.0 1 4.70 7.05

Average Particle Size (pm) 19.06
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Table series 82 Particle Size Distribution of TDP020/120-TDP100/120.
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 120 sec. and the
propeller speed from 2,000 to 10,000 rpm.

Table 82-1 Particle Size Distribution of TDP020/120.
2,000 rpm. of the propeller speed and 120 sec. of the
homogenizing time; assigned name  TDP020/120

Diameter (pm) Average Percentage Percentage  Diameter

Micrometer Diameter ~ Cumulative Different Coefficient

70.00 * 2 0.0 0.00 0.00
60.00 65.00 b2 17.20 1118.00
50.00 55.00 31.3 14.10 775.50
40.00 45.00 Ty 20.60 927.00
30.00 35.00 74.8 22.90 801.50
20.00 25.00 86.8 12.00 300.00
10.00 15.00 97.0 10.20 153.00
8.00 9.00 98.2 1.20 10.80
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) 40.98



Table 82-2 Particle Size Distribution of TDP040/120.
4,000 rpm. of the propeller speed and 120 sec. of the
homogenizing time; assigned name  TDP040/120

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 x, 0.0 0.00 0.00
60.00 65.00 3.0 3.00 195.00
50.00 55.00 15.4 12.40 682.00
40.00 45.00 30.3 14.90 670.50
30.00 35.00 49.9 19.60 686.00
20.00 25.00 68.3 18.40 460.00
10.00 15.00 88.8 20.50 307.50
8.00 9.00 92.3 3.50 31.50
6.00 7.00 95.5 3.20 22.40
5.00 5.50 97.0 1.50 8.25
4.00 4.50 98.3 1.30 5.85
3.00 3.50 100.0 1.70 5.95
0.00 1.50 100.0 - 0.00 0.00

Average Particle Size (pm) 30.75
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Table 82-3 Particle Size Distribution of TDP060/120.
6,000 rpm. of the propeller speed and 120 sec. of the
homogenizing time; assigned name  TDP060/120

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 Ko 0.0 0.00 0.00
60.00 65.00 3.8 3.80 247.00
50.00 55.00 6.9 3.10 170.50
40.00 45.00 13.8 6.90 310.50
30.00 35.00 24.5 10.70 374.50
20.00 25.00 40.2 15.70 392.50
10.00 15.00 70.6 30.40 456.00
8.00 9.00 17.6 7.00 63.00
6.00 7.00 85.2 7.60 53.20
5.00 5.50 89.1 3.90 21.45
4.00 4.50 93.0 3.90 17.55
3.00 3.50 96.4 3.40 11.90
0.00 1.50 100.0 3.60 5.40

Average Particle Size (pm) 21.24



Table 82-4 Particle Size Distribution of TDP080/120.
8,000 rpm. of the propeller speed and 120 sec. of the
homogenizing time; assigned name  TDP080/i20

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 O 0.0 0.00 0.00
60.00 65.00 2.9 2.90 188.50
50.00 55.00 7.8 4.90 269.50
40.00 45.00 13.6 5.80 261.00
30.00 35.00 22.8 9.20 322.00
20.00 25.00 36.2 13.40 335.00
10.00 15.00 67.7 31.50 472.50
8.00 9.00 6.3 8.60 17.40
6.00 7.00 83.8 7.50 52.50
5.00 5.50 88.4 4.60 25.30
4.00 4.50 92.7 4.30 19.35
3.00 3.50 96.5 3.80 13.30
0.00 1.50 100.0 - 3.50 5.25

Average Particle Size (pm) 20.42
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Table 82-5 Particle Size Distribution of TDP100/120.
10,000 rpm. of the propeller speed and 120 sec. of the
homogenizing time; assigned name  TDP100/120

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 x 0.0 0.00 0.00
60.00 65.00 2.6 2.60 169.00
50.00 55.00 1.1 4.50 247.50
40.00 45.00 11.5 4.40 198.00
30.00 35.00 19.8 8.30 290.50
20.00 25.00 32.4 12.60 315.00
10.00 15.00 62.6 30.20 453.00
8.00 9.00 70.6 8.00 72.00
6.00 7.00 80.2 9.60 67.20
5.00 5.50 85.1 4.90 26.95
4.00 4.50 90.4 5.30 23.85
3.00 3.50 Somee] 4.70 16.45
0.00 1.50 100.0 4.90 7.35

Average Particle Size (pm) 18.87
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Table series 83 Particle Size Distribution of TDP020/150-TDP100/150.
Dibutyl phthalate  being encapsulated by poly(para-phenylene
terephthalamide) microcapsules using polyfvinyl alcohol), 7.5 %of total
oil phase, as emulsifier; the homogenizing time at 150 sec. and the
propeller speed from 2,000 to 10,000 rpm.

Table 83-1 Particle Size Distribution of TDP020/150.
2,000 rpm. of the propeller speed and 150 sec. of the
homogenizing time; assigned name  TDP020/150

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 ¥ P 0.0 0.00 0 00
60.00 65.00 18.6 18.60 1209 00
50.00 55.00 36.0 17.40 957 00
40.00 45.00 56.3 20.30 913 50
30.00 35.00 5 19.40 679 00
20.00 25.00 87.4 11.70 292 50
10.00 15.00 96.8 9.40 141 00
8.00 9.00 98. 1 1.30 11 70
6.00 7.00 100.0 1.90 13 30
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) 42 17
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Table 83-2 Particle Size Distribution of TDP040/150.
4,000 rpm. of the propeller speed and 150 sec. of  the
homogenizing time; assigned name  TDP040/150

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 X 0.0 0.00 0.00
60.00 65.00 10.4 10.40 676.00
50.00 55.00 18.8 8.40 462.00
40.00 45.00 31.0 12.20 549.00
30.00 35.00 49.9 18.90 661.50
20.00 25.00 68.1 18.20 455.00
10.00 15.00 88.7 20.60 309.00
8.00 9.00 92.2 3.50 31.50
6.00 7.00 95.5 3.30 23. 10
5.00 5.50 97.0 1.50 8.25
4.00 4.50 98.3 1.30 5.85
3.00 3.50 100.0 1.70 5.95
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 31.87



Table 83-3

6,000  rpm.
homogenizing time; assigned name

Particle Size Distribution of TDf060/150

of the

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter

* k%
)

65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

propeller speed and 150
TDP060/150

Percentage Percentage
Cumulative Different
0.0 0.00

4.5 4.50

6.2 1.70

14.5 8.30

29.9 15.40

46.4 16.50

75.6 29.20

81.9 6.30

88.4 6.50

91.5 3. 10

94.8 3.30

97.3 2.50
100.0 2.70

Average Particle Size (pm)

sec. of

Diameter

the

Coefficient

0.
292
93
373.
539.
412
438.
56.
45,
17.
14.
15
. 05

22,

00
50
50
50
00
50
00
70
50
05
85

96

251



Table 83-4 Particle Size Distribution of TDP080/150.
8,000 rpm. of the propeller speed and 150 sec. of the
homogenizing time; assigned name  TDP080/i50

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 e 0.0 0.00 0.00
60.00 65.00 0.0 0.00 0.00
50.00 55.00 6.2 6.20 341.00
40.00 45.00 11.4 5.20 234.00
30.00 35.00 19.1 7.70 269.50
20.00 25.00 Fo 16.60 415.00
10.00 15.00 66.2 30.50 457.50
8.00 9.00 14.2 8.00 72.00
6.00 7.00 82.9 8.70 60.90
5.00 5.50 87.3 4.40 24.20
4.00 4.50 91.7 4.40 19.80
3.00 3.50 95.7 4.00 14.00
0.00 1.50 100.0 - 4.30 6.45

Average Particle Size (pm) 19. 14



Table 83-5 Particle Size Distribution of TDP100/150.
10,000 rpm. of the propeller speed and 150 sec. of the
homogenizing time; assigned name  TDP100/150

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 xR 0.0 0.00 0.00
60.00 65.00 6.3 6.30 409.50
50.00 55.00 10.1 3.80 209.00
40.00 45.00 11.4 1.30 58.50
30.00 35.00 21.6 10.20 357.00
20.00 25.00 32.1 10.50 262.50
10.00 15.00 61.5 29.40 441.00
8.00 9.00 69.9 8.40 75.60
6.00 7.00 79.5 9.60 67.20
5.00 5.50 84.4 4.90 26.95
4.00 4.50 89.9 5.50 24.75
3.00 3.50 94.8 4.90 17.15
0.00 1.50 100.0 5.20 7.80

Average Particle Size (pm) 19.57
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Table 84 Summary and Comparison of Particle Size Distribution of
TDPO20/030-TDP100/030.

Summary of the particle size distribution and the comparison of

the speeds from 2,000 to 10,000 rpm —at 30 sec. of the

homogenization time for dibutyl phthalate being encapsulated by

poly(para-phenylene terephthalamide) microcapsules.

DIAMETER TDP020/030 TDP040/030 TDP060/030 TDP080/030 TDP100/030
(pm)

< 60 22.0 10.3 1.6 4.2 4.0
60 - 50 19.2 9.4 11.8 3.5 3.2
50 - 40 16.9 16.2 11.7 12.7 8.4
40 - 30 17.4 20.5 16.4 14.8 6.2
30 - 20 14.7 17.6 19.6 15.0 13.2
20 - 10 1.3 17.4 e 23.2 29.0

10 > 218 8.6 19.2 26.6 36.0



Table 85 Summary and Comparison of Particle Size Distribution of

TDP020/060-TDP100/060.

Smay of the particle size distribution and the comparison  of
the speeds from 2000 to 10000 mm at 60 sec. of the

homogenization time for dibutyl phthalate being encapsulated by

poly(para-phenylene terephthalamide) microcapsules.

Dﬂ}{ﬁ[ﬂ? TDPO20060 TDPOAO/060 TDPOGX/060 TDPOBNI0G0  TDP100/060

<0

BES888583
BR888858

180
172
192
162
139
10.0
3.0

128

9.5
135
181
177
185

9.9

18
38
98
145
200
234
20.7

34
6.4
1.3
9.7
198
219
2.9

24
6.8
40
9.0
158
28.9
3.1

293



Table 86 Summary and Comparison of Particle Size Distribution of
TDP020/090-TDP100/090.

Smay of the particle size distribution and the comparison  of
the speeds from 2000 to 10000 mm at 0 sec. of the
homogenization time for dibutyl phthalate being encapsulated by

poly(para-phenylene terephthalamice) microcapsules.

D%[ER TDPO20/090 TDPOA0/090 TDPOGX090 TDPOBN00 TEPL00/090

<)

BE383888583
BE3888538

211
202
147
198
127

8.1

28

54
137
137
189
189
196

98

18
12
6.1
129
219
28.0
221

21
106

1.3
111
169
254
26.6

26
28
6.0
16
156
304
350

256



Table 87 Summary and Comparison of Particle Size Distribution of
TDP020/120—¥DP100/120.

Smary of the particle size distribution and the comparison  of

the speeds from 2000 to 10000 pm at 120 sec. of the

homogenization time for dibutyl phthalate being encapsulated fy

poly(para-phenylene terephthalamice) microcapsules.

D%E? TDOPOY/120 TDPOAY/120 TDROGYL20 TDPOBN120 TDPLON120

<@ 172 3.0 38 29 20

0-30 11 124 31 49 45
V-0 206 149 6.9 5.8 44
H-3 29 196 10.7 92 8.3
-0 120 184 157 134 126
N-10 102 205 304 315 30.2
0> 3.0 112 294 32.3 374

257



Table 88 Summary and Comparison of Particle Size Distribution of
TDP020/150-TDP100/150.

Smmay of the particle size distribution and the comparison  of
the speeds from 2000 to 10000 pm at 150 sec. of the
homogenization time for dibutyl phthalate being encapsulated by

poly(para-phenylene terephthalamicie) microcapsules.

D%\]/%[ER TOPO20/150 TDPOAY/L50 TDPOGY150 TDPOB/1H) TDPLON/IH

<)

BE3838&85383
B3888858

186
174
203
194
107

94

32

104

8.4
122
189
162
206
113

45
L7
8.3
154
165
292
24.4

0.0
6.2
5.2
1.1
166
30.5
33.8

6.3
38
13
102
105
294
38.9

258
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Table series 8 Particle Size Distribution of SDPOZE-SDPIAE
Dibutyl phthalate wes encapsulated poly(hexamethylene sebacamide)
microcapsules synthesized through the propeller speed at 6,000
mm ad homogenizing time for 90 sec., sebacoyl chloride
dibutyl phthalate  3:27 and the concentrations of poly(vinyl
alcohol) from 25 - 125 %of the total oil phase.

Table 83-1 Particle Size Distribution of SOPAE
2.5 Yconcentration of poly(vinyl alcohol) of the total oil phase
for the assigned reme  SDRISE

Diameter (om) Average  Percentage  Percentage  Diameter
Micrometer  Diameter  Cumulative  Different  Coefficient

70.00 i 0.0 0.00 0 Q0

60.00 65.00 118 11.80 767 (0
50.00 55.00 218 10.00 50 00
40.00 45.00 384 16.60 147 0
30.00 35.00 55.0 16.60 8L 00
20.00 2500 1200 17.00 45 0
10.00 15.00 89.2 17.20 28 (0
8.00 9.00 9.2 3.00 21 (0
6.00 7.00 %.3 310 41N
5,00 550 %.7 140 [
4,00 450 %.0 1.30 5 &
3.00 350 100.0 2.00 70
0.00 1.50 100.0 0.00 0 (0

Average Particle Size om0 3 T
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Table 89-2 Particle Size Distribution of SDPOSOE.
5.0 % concentration of poly(vinyl alcohol) of the total oil phase
for the assigned reme  SDRBE

Diameter () Average  Percentage  Percentage  Diameter
Micrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 X 0.0 0.00 0.00
60.00 69.00 1.0 7.00 455.00
50.00 59.00 142 1.20 396.00
40.00 4500 22.2 8.00 360.00

30.00 32.00 38.0 1580 593.00
20,00 25,00 oL 19.70 492.50
10.00 15.00 82.2 24.50 367.50

8.00 9.00 87.0 480 43.20
6.00 7.00 919 490 34.30
5.00 5.50 94.2 2.30 12,65
400 450 %.4 2.0 9.90
3.00 3.50 9.3 190 6.65
0.00 150 100.0 170 2.55

Average Particle Size (m 2733
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Table 89-3 Particle Size Distribution lof SDPO75E.
1.5 X concentration of poly(vinyl alcohol) of the total oil phase
for the assigned reve  SOPORE

Diameter (om) Average  Percentage  Percentage  Diameter
Mcrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 * 0.0 0.00 0.00
60.00 65. 00 25 250 16250
50.00 56. 00 18 5.30 291.50
40,00 45.00 135 5.10 296.50

30.00 35.(0 216 1410 493.50
20,00 25.00 46.9 1930 482.50
10.00 15.00 111 30.20 453.00

8.00 9.00 83.6 6.50 58.90
6.00 1.00 89.7 6.10 42.10
5.00 5.9 9238 3.10 17.05
400 4.9 %8 3.00 1350
3.00 3.9 %.2 240 8.40
0.00 L3 100.0 180 2.10

Average Particle Size (pm 2282
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Table 89-4 Particle Size Distribution of SDP100E.
100 % concentration of poly(vinyl alcohol) of the total oil
phase for the assigned reve  PINE

Diameter (on) Average  Percentage  Percentage  Diameter
Mcrometer  Diameter  Cumulative  Different  Coefficient

70.00 X 0.0 0.00 0.00
60.00 69.00 22 2.20 14300
50.00 5.00 41 190 10450
40,00 4500 9.3 5.20 23400
30.00 32,00 185 9.20 32200

20,00 2000 34.6 16.10 402.50
10.00 15.00 69.2 34.60 519.00

8.00 9.00 1.8 8.60 77.40
6.00 7.00 80.4 8.60 50.20
500 550 90.6 4.20 23. 10
4,00 450 94.6 4.00 18.00
3.00 30 91.7 3.10 10.85

0.00 150 00 230 345
Average Particle Size (pm)  19.8
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Table 89-5 Particle Size Distribution,of SDP125E.
125 % concentration of poly(vinyl alcohol) of the total oil
phase for the assigned reve  PLAE

Diameter (im) Average  Percentage  Percentage  Diameter
Micrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 x 0.0 0.00 0.00
60.00 65.00 43 430 219.50
50.00 59.00 11 2.80 154,00
40.00 4500 113 420 189.00
30.00 32.00 174 6.10 21350

20.00 25,00 295 1210 302.50
10.00 15.00 617 3220 433.00

8.00 9.00 10.7 9.00 81.00
6.00 7.00 815 10.60 7560
5.00 550 86.9 540 29.70
400 450 925 5.60 25.20
3.00 3.50 %.9 440 1540
0.00 1.50 10U0 310 405

Average Particle Size (om 1853
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Table 90 Summary and Comparison of Particle Size Distribution

of SDP025E-SDP125E.
Iy of particle size distribution ad comparison  of
emulsifier concentrations from 25 - 125 %of the total ol
phase at 6,000 rom of propeller speed and for N sec. of
homogenizing time  for dibutyl phthalate being encapsulated by
poly(hexamethylene sebacamide) microcapsules.

DW%EWMSM&EM

<@ 118 1.0 2.5 22 43
100 12 5.3 19 28
166 6.0 5.1 5.2 42
166 158 4.1 92 6.1
170 197 193 161 121
172 24.5 30.2 34.6 322
> 108 178 229 30.8 38.3

BE8885383
BE88853
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Table series 91 Particle Size Distribution of TDPOZE-TDPIE
Dibutyl  phthalate wes encapsulated fy poly(para-phenylene
terephthalamicle) microcapsules synthesized through the  propeller
speed at 6000 mm ad homogenizing time for 90 sec. 1
terephthaloyl chloride  dibutyl phthalate 228 ad the
concentrations  of poly(vinyl alcohol) from 25 - 125 % of the
total oil phase.

Table 91-1 Particle Size Distribution of TDRI®E
2.5 X concentration of poly(vinyl alcohol) of the total oil phase
for the assigned rane  TORLEE

Diameter (om) Average  Percentage  Percentage  Diameter
Micrometer ~ Diameter  Cumulative  Different  Coefficient

70.00 T 0.0 0.00 0.00
60.00 69.00 1.3 1.3 474. %)
50.00 59.00 24.2 16.9 92950
40.00 4500 36.9 1410 6l 3
30.00 32.00 59.9 16.60 5L 0
20.00 2500 /1.2 11 39259
10.00 1500 694 182 213.00

8.00 9.00 925 310 2.9
6.00 7.00 9.5 3.00 2 (0
5.00 5.50 %.9 140 1.1
400 450 9.2 13 5 &
3.00 350 100.0 18 6 3
0.00 1.50 100.0 0.00 000

Awrage Particle Size gy 3 &
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Table 91-2 Particle Size Distribution of TDPOS50E.
5.0 %concentration of poly(vinyl alcohol) of the total oil phase
for the assigned name  TDPO50E

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 x 0.0 0.00 0.00
60.00 65.00 3.9 3.90 253.50
50.00 55.00 18.5 14.60 803.00
40.00 45.00 30.1 11.60 522.00
30.00 35.00 51.8 21.70 759.50
20.00 25.00 67.4 15.60 390.00
10.00 15.00 87.4 20.00 300.00
8.00 9.00 91.1 3.70 33.30
6.00 7.00 94.9 3.80 26.60
5.00 5.50 96.6 1.70 9.35
4.00 4.50 98.1 1.50 6.75
3.00 3.50 100.0 1.90 6.65
0.00 1.50 100:0 0.00 0.00

Average Particle Size (pm) 31.11



Table 91-3 Particle size Distribution ¢f TDPO75E.
7.5 X concentration of poly(vinyl alcohol) of the total oil phase
for the assigned name  TDPQ75E

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 xR 0.0 0.00 0. 00
60.00 65.00 6.7 6.70 435. 50
50.00 55.00 16.4 9.70 533. 50
40.00 45.00 29.2 12.80 576 00
30.00 35.00 46.2 19.00 665. 00
20.00 25.00 64.5 16.30 407. 50
10.00 15.00 84.8 20.30 304 50
8.00 9.00 89.2 4.40 39 60
6.00 7.00 93.4 4.20 29 40
5.00 5790 95.5 2.10 11 55
4.00 4.50 97.4 1.90 8 55
3.00 3.50 100.0 2.60 9 10
0.00 1.50 100".0 0.00 0 00

Average Particle Size (pm) 30 20



Table 91-4

Particle Size Distribution Qf TDP1O0OE.

10.0 % concentration of poly(vinyl alcohol) of

phase for the assigned name

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter

x kK
65.00
55.00
45.00
35.00
25.00
15.00
9.00
7.00
5.50
4.50
3.50
1.50

Percentage
Cumulative

0.0
8.8
15 .4
26 .8
41 .2
.8
1
9
3
6
6
0

59

85 .
88 .
03
o
97.
100

100

TDP100E

0

Percentage
Different

0.00
8.80
6.60
11.40
14.40
18.60
25.30
3.80
4.40
2.30
2.00
2.40
0.00

the

Average Particle Size (pm)

total oil

Diameter
Coefficient

0.00
572.00
363.00
513.00
504.00
465.00
379.50

34.20
30.80
12.65

9.00

8.40

0.00

28.92



Table 91-5

Particle Size Distribution of TDP125E.

12.5 % concentration of poly(vinyl alcohol) of
phase for the assigned name  TDP125E

Diameter (pm) Average

Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
0.00

Diameter
65.00
55.00
45.00
35.00
25.00
15.00

9.00
7.00
5.50
4.50
3.50
1.50

Percentage
Cumulative

0.0

2.0

6.9
14.3
24.7
44 .4
15.2
83.0
90.2
93.7
96.6
100.0
10010

Percentage
Different

0.00
2.00
4.90
7.40
10.40
19.70
30.80
7.80
71.20
3.50
2.90
3.40
0.00

the

Average Particle Size (pm)

total oil

Diameter
Coefficient

0.00
130.00
269.50
333.00
364.00
492.50
462.00

70.20
50.40
19.25
13.05
11.90

0.00

22.16
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Table 92 Summary and Comparison of Particle Size Distribution

of TDP025E-TDP125E.
Summary  of particle size distribution and comparison  of
emulsifier concentrations from 2.5 - 12,5 X 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(para-phenylene terephthalamide) microcapsules.

DIA(\ME')I'ER TDP025E TDPO50E TDPO75E TDP100E TDP125E
pm

< 60 7.3 6.7 3.9 8.8 2.0
60 - 50 16.9 9.7 14.6 6.6 4.9
50 - 40 14.7 12.1 11.6 11.4 7.4
40 - 30 16.6 59724 21.8 14.4 10.4
30 - 20 15.7 L) 15.5 18.6 19.7
20 - 10 18.2 20.3 20.0 25.3 30.8

10 > 10.6 15.2 12.6 14.9 24.8



Table series 93 Particle Size Distribution of SDP010/290-SDP050/250.
Effect of the concentrations of sebacoyl chloride on microencapsulation
under the following condition dibutyl phthalate, an encapsulated
material, encapsulated by poly(hexamethylene sebacamide) microcapsule
synthezied by the propeller speed at 6,000 rpm.; homogenizing time for
90 sec.; the concentraion of poly(vinyl alcohol) at 7.5 %of the total
oil phase. Tables 78-1 to 78-5 show the effect of the concentration of
sehacoyl chloride from 1 - 5 gm in dibutyl phthalate of 29 - 25 gm
respectively on microencapsulation.

Table 93-1 Particle Size Distribution of SDP010/290.
1.0 gm. of sebacoyl chloride in 29.0 gm. of dibutyl phthalate for
the assigned name  SDP010/290

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 *, 0.0 0.00 0.00
60.00 65.00 4.9 4.90 318.50
50.00 55.00 9.0 4.10 225.50
40.00 45.00 18.1 9.10 409.50
30.00 35.00 812 13.10 458.50
20.00 25.00 53.8 22.60 565.00
10.00 15.00 81.8 28.00 420.00
8.00 9.00 86.7 4.90 44.10
6.00 7.00 92.0 5.30 37.10
5.00 5.50 94.6 2.60 14.30
4.00 4.50 97.0 2.40 10.80
3.00 3.50 100.0 3.00 10.50
0.00 1.50 100.0 0.00 0.00

Average Particle Size (pm) 25.14



Table 93-2 Particle Size Distribution of SDP020/280.
2.0 gm. of sebacoyl chloride in 28.0 gm. of dibutyl phthalate for
the assigned name  SDP020/280

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 X, 0.0 0.00 0.00
60.00 65.00 4.8 4.80 312.00
50.00 55.00 8.4 3.60 198.00
40.00 45.00 15.6 7.20 324.00
30.00 35.00 28.4 12.80 448.00
20.00 25.00 48.7 20.30 507.50
10.00 15.00 78.6 29.90 448.50
8.00 9.00 84.4 5.80 52.20
6.00 7.00 90.5 6. 10 42.70
5.00 5.50 g8/ 3.00 16.50
4.00 4.50 96.0 2.50 11.25
3.00 3.50 98.3 2.30 8.05
0.00 1.50 100.0 1.70 2.55

Average Particle Size (pm) 23.71



Table 93-3 Particle Size Distribution of SDP030/270.
3.0 gm. of sebacoyl chloride in 27.0 gm. of dibutyl phthalate for
the assigned name  SDP030/270

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70. 00 x 0.0 0. 00 0. 00
60. 00 65.00 1.3 7.30 474 50
50. 00 55.00 10.1 2. 80 154 00
40. 00 45.00 14.9 4. 80 216 00
30. 00 35.00 28.1 13. 20 462 00
20. 00 25.00 51.0 22. 90 572 50
10. 00 15.00 80.6 29. 60 444 00
8. 00 9.00 86.5 5. 90 53 10
6. 00 7.00 82 4 5. 60 39 20
5. 00 5.50 94.7 2. 60 1430
4. 00 4.50 0.l 2. 40 10 80
3. 00 3.50 100.0 2. 90 10 15
0. 00 1.50 100.0 0 00 0 00

Average Particle Size (pm) 24 51



Table 93-4 Particle Size Distribution of SDP040/260.
4.0 gm. of sebacoyl chloride in 26.0 gm. of dibutyl phthalate for
the assigned name : SDP040/260

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 *, 0.0 0.00 0 00
60.00 65.00 4.6 4.60 299 00
50.00 55.00 9.9 5.30 291 50
40.00 45.00 15.2 5.30 238 50
30.00 35.00 27.4 12.20 427 00
20.00 25.00 47.7 20.30 507 50
10.00 15.00 79.6 31.90 478 50
8.00 9.00 85.9 6.30 5 70
6.00 7.00 91.8 5.90 a1 30
5.00 5.50 94.5 2.70 14 85
4.00 4.50 97.0 2.50 11 25
3.00 3.50 100.0 3.00 10 50
0.00 1.50 100.0 0.00 0 00

Average Particle Size (pm) 23 7



Table 93-5 Particle Size Distribution of SDP050/250.
5.0 gm. of sebacoyl chloride in 25.0 gm. of dibutyl phthalate for
the assigned name  SDP050/250

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 X, 0.0 0.00 0.00
60.00 65.00 3.4 3.40 221.00
50.00 55.00 9.1 5.70 313.50
40.00 45.00 14.2 5.10 229.50
30.00 35.00 28.8 14.60 511.00
20.00 25.00 49.2 20.40 510.00
10.00 15.00 80.0 30.80 462.00
8.00 9.00 86.4 6.40 57.60
6.00 7.00 92.3 5.90 41.30
5.00 5.50 94.9 2.60 14.30
4.00 4.50 97.2 2.30 10.35
3.00 3.50 100.0 2.80 9.80
0.00 .50 100.0 0.00 0.00

Average Particle Size (pm) 23.80
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Table 94 Summary and Comparison of Particle Size Distribution

of SDP010/290-SDP050/250.
Summary of the particle size distribution and comparison of the
effect of diacid chloride concentration from 1.0:29.0 - 5.0:25.0
of sebacoyl chloride dibutyl phthalate at 6,000 rpm. of
propeller speed and for 90 sec. of homogenizing time of dibutyl
phthalate encapsulated by poly(hexamethylene sebacamide)

microcapsules.

NQNE;ER SDP010/290 SDP020/280 SDP030/270 SDP040/260 SDP050/250
pm

< 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 1.2 4.8 5.3 5.1
40 - 30 13.1 12.8 532 12.2 14.6
30 - 20 22.6 20.3 22.9 20.3 20.4
20 - 10 28.0 29.9 29.6 31.9 30.8

10 > 18.2 21.4 19.4 20.4 20.0



Table series 95 Particle Size Distribution of TDP010/290-TDP030/270.

Effect of the concentrations of terephthaloyl chloride
microencapsulation under the following condition  dibutyl phthalate, an
encapsulated material, encapsulated by poly(para-phenylene

terephthalamide) microcapsule synthesized by the propeller speed at
6.000 rpm.; homogenizing time for 90 sec.; the concentraion of
poly(vinyl alcohol) at 7.5 % of the total oil phase. Tables 79-1 to 79-
5 show the effect of the concentration of terephthaloyl chloride from 1

3 gm in dibutyl phthalate of 29- 27 gm.  respactively on
microencapsulation.

Table 95-1 Particle Size Distribution of TDP010/290.
1.0 gm. of terephthaloyl chloride in29.0 gm. of dibutyl
phthalate for the assigned name  TDP010/290

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 X, 0.0 0 00 0. 00
60.00 65.00 10.6 10 60 689. 00
50.00 55.00 243 13 70 753. 50
40.00 45.00 38.8 1450 652. 50
30.00 35.00 50.9 12 10 423. 50
20.00 25.00 63.5 12 60 315. 00
10.00 15.00 81.7 18 20 273. 00
8.00 9.00 86.1 4 40 39. 60
6.00 7.00 90.7 4 60 32. 20
5.00 5.50 93.3 2. 60 14. 30
4.00 4.50 95.8 2. 50 11.25
3.00 3.50 98.0 2. 20 7.70
0.00 1.50 100.0 2. 00 3.00

Average Particle Size (pm) 32. 15



Table 95-2 Particle Size Distribution of TDP015/285.
1.5 gm of terephthaloyl <chloride in 285 gm of dibutyl
phthalate for the assigned name  TDP015/285

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 x, 0.0 0.00 0.00
60.00 65.00 9.7 9.70 630.50
50.00 55.00 21.5 11.80 649.00
40.00 45.00 33.3 11.80 531.00
30.00 35.00 48.2 14.90 521.50
20.00 25.00 60.6 12.40 310.00
10.00 15.00 80.3 19.70 295.50
8.00 9.00 85.1 4.80 43.20
6.00 7.00 90.1 5.00 35.00
5.00 5.50 92.8 2.70 14.85
4.00 4.50 G 2.70 12.15
3.00 3.50 97.8 2.30 8.05
0.00 1.50 100.0 2.20 3.30

Average Particle Size (pm) 30.54



Table 95-3 Particle Size Distribution of TDP020/280.
2.0 gm of terephthaloy chloride in 28.0 gm. of dibutyl
phthalate for the assigned name  TDP020/280

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 x F* 0.0 0.00 0.00
60.00 65.00 8.2 8.20 533.00
50.00 55.00 17.8 9.60 528.00
40.00 45.00 32.0 14.20 639.00
30.00 35.00 49.6 17.60 616.00
20.00 25.00 63.8 14.20 355.00
10.00 15.00 83.1 19.30 289.50
8.00 9.00 87.3 4.20 37.80
6.00 7.00 91.7 4.40 30.80
5.00 5.50 94. 1 2.40 13.20
4.00 4.50 96.4 2.30 10.35
3.00 3.50 98.3 1.90 6.65
0.00 1.50 100.0 1.70 2.55

Average Particle Size (pm) 30.62



Table 95-4 Particle Size Distribution of TDFJ025/275.
2.5 gm. of terephthaloyl chloride in 27.5 gm of dibutyl
phthalate for the assigned name  TDP025/275

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70.00 xR 0.0 0.00 0.00
60.00 65.00 8.4 8.40 546. 00
50.00 55.00 17.6 9.20 506. 50
40.00 45.00 32.0 14.40 648. 00
30.00 35.00 48.4 16.40 574. 50
20.00 25.00 66.4 18.00 450. 00
10.00 15.00 86.1 19.70 295. 00
8.00 9.00 90.2 4.10 36. 90
6.00 7.00 94.1 3.90 27. 30
5.00 5.50 96.0 1.90 10. 45
4.00 4.50 97.8 1.80 8. 10
3.00 3.50 100.0 2.20 7.10
0.00 1.50 100.0 0.00 0. 00

Average Particle Size (pm) 3110



Table 95-5 Particle Size Distribution of TDP030/270.
3.0 gm of terephthaloyl chloride in 27.0 gm of dibutyl
phthalate for the assigned name  TDP030/270

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70. 00 ¥ orE 0.0 0.00 0. 00
60. 00 65.00 8.9 8.90 578. 50
50 00 55.00 20.6 11.70 643. 50
40. 00 45.00 32.0 11.40 513. 00
30. 00 35.00 48.4 16.40 574. 00
20. 00 25.00 66.4 18.00 450. 00
10. 00 15.00 86.1 19.70 295. 50
8. 00 9.00 90.2 4.10 36. 90
6. 00 7.00 94. 1 3.90 27. 30
5. 00 5.50 96.0 1.90 10. 45
4. 00 4.50 97.8 1.80 8. 10
3. 00 3.50 100.0 2.20 7. 10
0. 00 1.50 100.0 0.00 0. 00

Average Particle Size (pm) 31 45



Table 96

Summary

effect of diacid chloride concentration from 1.0:29.0 -

of

terephthaloyl chloride : dibutyl phthalate at 6,000

Summary and Comparison of Particlp Size Distribution

of TDP010/290-TDP030/270.

of the particle size distribution and comparison of

3.0:27.0

rpm.

the

of

propeller speed and for 90 sec. of homogenization time of dibutyl

phthalate

encapsulated by polyipara-phenylene

microcapsules.

terephthalamide)

DIA(MEiI'ER TDP010/290 TDPO015/285 TDP020/280 TDP025/275 TDP030/270
pm

<

60 -
50 -
40 -
30 -
20 -

10

>

60
50
40
30
20
10

10.6
13.7
14.5
12.1
12.6
18.2
18.3

9.7
11.8
11.8
14.9
12.4
19.7
19.7

8.2

9.6
14.2
17.6
14.2
19.3
16.9

8.4

9.2
14.4
16.4
18.0
19.7
13.9

8.9
11.7
11.4
16.4
18.0
19.7
13.9



Table series 97 Particle Size Distribution of SD-PVSD Series.
The following subtables were the results indicating the effect of
concentration  of sodium dodecyl sulfonate with 7.5 X  of
poly(vinyl alcohol) of the total oil phase. Dibutyl phthalate
encapsulated by poly(hexamethylene sebacamide) microcapsules,
sodium dodecyl sulfonate as emulsifier, the propeller speed was
at 6,000 rpm.1 the homogenizing time at 90 sec. and the ratio of
sebacoyl chloride  dibutyl phthalate was 3:27.

Table 97-1 Particle Size Distribution of SD-PVSD75/10.

1.0 X of sodium dodecyl sulfonate and 7.5 % of poly(vinyl
alcohol) of the total oil phase for the assigned name SD-
PVSD75/10

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 it 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 1.2 1.20 54.00
30.00 36.00 5.6 4.40 154.00
20.00 25.00 16.8 11.20 280.00
10.00 15.00 34.9 18.10 271.50
8.00 9.00 60.7 25.80 232.20
6.00 7.00 80.4 19.70 137.90
5.00 5.50 91.3 10.90 59.95
4.00 4.50 95.7 4.40 19.80
3.00 3.50 98.5 2.80 9.80
2.00 2.50 99.1 0.60 1.50
1.00 1.50 100.0 0.90 1.35
0.00 0.50 100.0 0.00 0.00

Average Particle Size (pm) 12.22
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Table 97-2
2.0 % of
alcohol)
PVSD75/20

of

Particle Size Distribution of SD-PVSD75/20.
sodium dodecyl sulfonate and 7.5
the total oil phase for the assigned

Diameter (pm) Average
Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

Diameter

* 1**
65.00
55.00
45.00
35.00
25.00
15.00

9.00

7.00

5.50

4.50

3.50

2.50

1.50

0.50

Percentage
Cumulative

0.0
0.0
0.0
0.0
'S
6.8
14.5
32.6
60.8
76.9
88.4
95.7
00n2
100.0
100.0

%

Percentage
Different

11

Average Particle Size

—_ NN O O o o

O O LW

00
00

.00
.00
.10
10
10
18.
28.
16.

10
20
10
50
30
50
80

.00

(pm)

of

poly(vinyl

name

Diameter

Coefficient

197

88

51

25

o = oo

o O O o

00
00
00

.00
3
117.
115.
162.

50
50
50
90
40
55
75
55
75
20
00

43

284



Table 97-3
3.0 % of
alcohol)
PVSD75/30

of

Particle Size Distribution of SD-PVSD75/30.
sodium dodecyl sulfonate and 7.5 X

the total oil phase for the assigned

Diameter (pm) Average
Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

Diameter

* 1**
65.00
55.00
45.00
35.00
25.00
15.00

9.00

7.00

5.50

4.50

3.50

2.50

1.50

0.50

Percentage
Cumulative

0.0
0.0
0.0
0.0
0.0
0.6
3.4
13.8
37.6
63.8
8.6
89.4
96.7
99.4
100.0

Average Particle Size (pm)

Percentage
Different

0.00
0.00
0.00
0.00
0.00
0.60
2.80
10.40
23.80
26.20
14.80
10.80
7.30
2.70
0.60

of

polyivinyl

name

Diameter
Coefficient

15
42
93
166
144
66
37
18

O O O O o

00
00
00
00
00
00
00
60
60
10
60
80
25
05
30

88

SD-



Table series 98 Particle Size Distribution of TD-PVSD Senes.
The following subtables were the results indicating the effect of
concentration  of sodium dodecyl sulfonate with 7.5 % of
poly(vinyl alcohol) of the total oil phase. Dibutyl phthalate
encapsulated by poly(para-phenylene terephthalamide),  sodium
dodecyl sulfonate as emulsifier, the propeller speed was at 6,000
rom., the homogenizing time at 90 sec. and the ratio of
terephthaloyl chloride dibutyl phthalate was 3:27.

Table 98-1 Particle Size Distribution of TD-PVSD75/10.

1.0 % of sodium dodecyl sulfonate and 7.5 % of polyCvinyl
alcohol) of the total oil phase for the assigned name TD-
PVSD75/10

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 ¥ 0.0 0.00 0.00
60.00 65.00 0.0 0.00 0.00
50.00 55.00 0.8 0.80 44.00
40.00 45.00 3.4 2.60 117.00
30.00 35.00 12.8 9.40 329.00
20.00 25.00 31.5 18.70 467.50
10.00 15.00 60.7 29.20 438.00
8.00 9.00 76.8 16.10 144.90
6.00 7.00 87.5 10.70 74.90
5.00 5.50 93.4 5.90 32.45
4.00 4.50 96.7 3.30 14.85
3.00 3.50 98.3 1.60 5.60
2.00 2.50 99.2 0.90 2.25
1.00 1.50 100.0 0.80 1.20
0.00 0.50 100.0 0.00 0.00

Average Particle Size (pm) 16.72



Table 98-2
2.0 % of
alcohol)
PVSD75/20

of

Particle Size Distribution_of TD-PVSD75/20.
sodium dodecyl sulfonate and 7.5 %

the

total oil phase for the assigned

Diameter (pm) Average
Micrometer

70.00
60.00
50.00
40.00
30.00
20.00
10.00
8.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

Diameter

*

65
55
45
35
25
15

O = N WO B~ o1 J o

*%

00
00
00
00
00
00
00
00
50
50
50
50
50
50

Percentage
Cumulative

0.0
0.0
0.0
1.9
6.8
12.9
29.7
59 .8
8.6
90 .5
94.7
98 .4
994
100.0
100.0

Average Particle Size (pm)

Percentage
Different

0.00
0.00
0.00
1.90
4.90
6.10
16.80
30.10
18.80
11.90
4.20
3.70
0.90
0.70
0.00

of

poly(vinyl
TD-

name

Diameter

Coefficient

o o o

85
171
152
252
210
131

65

18

12

o = Mo

11

00
00
00
50
50
50
00
90
60
45
90
95
25
05
00

65

287



Table 98-3

3.0 %
alcohol)

of

PVSD75/30

of

Particle Size Distribution of TD-PVSD75/30
sodium dodecyl sulfonate and 7.5

the

total oil phase for the assigned

Diameter (pm) Average
Micrometer

70
60
50
40
30
20

[N
o

O = N W B~ o1 o oo

00
00
00
00
00
00
00
00
00
00
00
00
00
00

.00

Diameter

*

65
55
45
35
25

—
o

O —_= N W s~ o1 N ©o

*%

00
00
00
00
00
00
00
00
50
50
50

. 50

50

.50

Percentage
Cumulative

DD O O o o o

11
29
58.
7.
88.
94,
97,
99.
100°.

Average Particle Size (pm)

0
0
0
3
8
4
2
1
6
9
2
1
)
4
0

Percentage

%

Different

DO s O O O o o

18
28
19
10

O - o O

00
00
00
30
50
60
80
50
90
30
30
90
60
70
60

of
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poly(vinyl

name

Diameter
Coefficient

0

0

0
13
17
40
132
166
202
106
46
20

00
00
00
50
50
00
00
50
30
15
35
65
00
55

.30

.97

TD-



Table series 99 Particle Size Distribution of SBC/PNDA, TPC/HMDA
and STC/HMPN.

Effect of the appropriate monomer pairs on average particle size

and particle size distribution in microencapsulation. The fixed

conditions were z.s X poly(vinyl alcohol) as emulsifier, dibutyl

phthalate as encapsulated material, 6,000 rpm. propeller speed

and 90 sec. homogenizing time.

Table 99-1 Particle Size Distribution of SBC/PNDA,

Effect of sebacoyl chloride and para-phenylene diamine, the
mpnomer pairs, on microencapsulation of dibutyl  phthalate;
assigned name  SBC/PNDA

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter ~ Cumulative Different Coefficient

70 00 X *% 00 0 00 0 00
60 00 65. 00 2 2 2 20 143 00
50 °° 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 ©°° 15. ° 75 4 28. 50 427 50
§ oo 9. oo 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 © 1 80 2 70

Average Particle Size (pm) 22 58
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Table 99-2 Particle Size Distribution of STC/HMPN.

Effect of sebacoyl chloride and terephthaloyl chloride mixture
and hexamethylene diamine and terephthaloyl chloride mixture, the
monomer pairs, on microencapsulation of dibutyl phthalate;
assigned name  STC/HMPN

Diameter (pm) Average Percentage Percentage  Diameter
Micrometer Diameter  Cumulative Different Coefficient

70.00 " 0.0 0.00 0.00
60.00 65.00 =) 1.50 97.50
50.00 55.00 6.4 4.90 269.50
40.00 45.00 16.8 10.40 468.00
30.00 35.00 31.8 15.00 525.00
20.00 25.00 58.7 26.90 672.50
10.00 15.00 9.6 20.90 313.50
8.00 9.00 88.3 8.70 8. 30
6.00 7.00 94.2 5.90 41.30
5.00 5.50 96.7 2.50 13.75
4.00 4.50 98.0 1.30 5.85
3.00 3.50 99.7 1.70 5.95
0.00 1.50 100.0 0.30 0.45

Average Particle Size (pm) 24.92



Table 99-3

Effect

mpnomer

of terephthaloy

pairs,

assigned name

on

microencapsulation
TPC/HMDA.

Diameter (|im) Average

Micrometer

70
60
50
40
30
20
10

o W &~ o1 o> oo

00
00
00
00
00
00
00
00
00
00
00

.00
.00

Diameter

*

65
55
45
35
25

15.

_ W &~ o1 —

*%

00
00
00
00
00
00
00
00
50
50
50
50

chloride and hexamethylene diamine,

Percentage

Cumulative

0.0
3.8

13
30

ol .

67
84
9
94
96
98
100
100

9

1

Qo|_\07<.o|_\<.o.|>00

Particle Size Distribution of STC/HMDA.

of dibutyl

Percentage
Different

0.00
3.80
9.70
16.60
21.70
15.60
17.50
6.20
3.80
1.70
1.50
1.90
0.00

Average Particle Size (pm)

the

phthalate;

Diameter

Coefficient

0
247
533
747
739
390
262

55
26

9
6
6
0

30.

00
00
50
00
50
00
50
80
60
35
75
65
00

45
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