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® K8 COULTER MULTISIZER RERE&SE =%

FILEBE:0846 . ' BN IO S
f . ' !
B2 2 ALUNINA-NO.1 | Bres£:mBE
g A b :98110(1SOTON) WMA®& 21 sm
rrE MODE : RFULL
a2 HERK w2 ’ *
: 4 3 pi5E BeES XBANR T5%8 25%k
REHHN :1.009sm 1.907sm 0.877pm  96.60% 1,834 m 5,471 8
“BEPM :1.1875m 1.134pm O.888sm  «9.16x 0.806atm 1.587 y n
aws F—30 'R R
. [(RE2%4] - [H®D ]
L L L 1 200 RRE - MHWN MEN
.500~ . 630 Geded00.0 & ° —BeBue 100.0 788 26000
.880~ ,79¢4 2, 198, 7 20,0 6.1 4003 19211
. T94~1,00 3.6 9% 16.8 76.0 . 3368 15E60n
1.00~1.28 7203 041 17.1 9.2 3418 11842
1,26~1.80 14.5 868 17.2 42.7 3449 3424
1,89~2.00 2208 792 19.9 24.9 2660 495
2.00~2.52 26.9° /4p.9 8.2 11,8 1648 2499
2.82~12.17 184¢ / 29,0 2.9 . 3.3 586 - &1
3.]7""‘.00 ‘.2 4.0 0.4 0.4 76 il £
4.00~5.04 0.4 0.4 0.0 0.0 4 "
8.04~6.35 Qto 4 Jolo 0.0 0.0 I )
8.35~8,00 0.0 0.0 0.0 0.0 0 n
' 8.00"'10.1 0.0 0-0 °¢Q 0.0 0 '.:
10.1~12.7 040 / 0.0 0.0 0.0 0 @
12,7~ 18.0 €.0/ oud 0.0 0.0 0 0
16.0~20,2 - c.of 00 0,0 0.0 0 “
k23 BRESHE w#ux
B £ &= & ' (AR H N
1090% o
aax
L LT
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xRN COULTER HULTIBIZER 4 % B4R E I

FPILE:06465 B : . BM:10/711/18
BEAE : ALUMINA-NO,2 gmaa:ma '
a x> b 2 0e8110(180TON) , HAE 1100 pm
MODE : FULL
s an ﬂlﬂ* L
¥4 & pa&k - MMEm KBAK 70%& " 285 % &
REAW:7.507pm 7.088pm L.p0€sm 23,74 . 6.780am 8.828 pm
AYEDOH :a408pm 8.801p0 1.708p m 26.82X 3.026gm 7T.881pm
a3 F—2R  sxx '
---------- T W -n——n—u--np—*-- --------ll-----1---ﬂ—-h--h-—---oﬂ———-p—-----—
: EIIQ J - agsn
R & W2 X)) RAMX) Ilﬁ m) R®
L.88~2,00 0.0 109¢ 0 0,0 100,0 o 20000
32.82~8.17 - 0.20 99.9. 2.7 07.8 B3¢ 10686
3.17~4.00 0.8 99,7 3.6 66.1 708 19017
4.00~B.04 . 1.84° 8949 8.7 0i.6 1148 18310
B.04~6.38 128 J90.TF 21.8 - BS.8 4368 17188
4.36~8.00 48.3 / 48 46.6 84.0 9918 12805
B,00~10.1 20.8 8808 13.8 17.6 s1468 5490
10.1~12.7 E.7 .9 1.6 1.7 309 382
12,.7~18.0 0.7 1.& 0.1 0.1 18 23
16.0~20.2" ‘0.8 0.8 0.0 0.0 3 B
20.2~25.4 0.3 0.2 5.0 0.0 2 2
28.4~82.0 0.0 = 0.8 0.0 0.0 0 0
92.0~ 40,9 0.0 0.0 6.0 0.0 0 0
40.3~60.8 0.0 0. G 0.0 0.0 0 0
80. s-ﬁ4.. 0.0 0. ¢ 0.0 0.0 0 0
D ) e R R A A u--------—----q--ﬂn--u---p---—-----. ----- A A ) S O S A R
'R
180% 100%;
99”_1 . ebxi
eoxy - sa%
4O%L v . 4"“ .
88%1- 113
ex -1

- 1)
2 . a
Ao .
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¥ * ¥ COULTER MULTISIZER'&E&E&% L
gi:96,/10/702

FILE:O117
®EE Y S L gegs: BHE
a2¥h : '96100(1SOTON) MAG 200 pm
- MODE : FULL
xxx HEHX ***
R & nHE panaz ZHAN 75%&. 25%&"
REHH 16.00am 14.882m 2 828 m 18.86%  13.37z2m 186.732m
A%H®H 13.26pMm 13.64gm 2.895GMm 21.84% 12.22pgm 15.23zm
N txx F—IR %% % ' '
) [RE 2 4] (BB L)
N & R o) R gam) REBEWMW
3.17~ 4.00 0.00100.0 0.0 . 100.0 0 30000
4.00~5.04 0,0 1000 0.0 100.0 0 30000
5.04~6.35 0.24 100,0 2.5 100.0 763 30000
6.35~6.00 04 /99.8 2.8 97.5 837 29237
8.00~10.1 0.9/ 99.5 3.3 94,7 994 28400
10.1~12.7 13.9° 98.8 24.0 91,4 7188 27407
. 12.7~16.0 51.1  84.7 50.7 67.4 15208 20219
16.0~20.2 28.2 / 38.6 15.2 16.7 4575 §011
20.2~25.4 4.9 5.4 1.4 1.5 415 437
25.4~32.0 0.5 0.5 0.1 0.1 22 22
32.0~ 40.3 0.0 = 0.0 9:0 0.0 0 0
40.3~50.8 0.0 00 0.0 0.0 0 0
50.8~64.0 0.0 0.0 010 0.0 0 0
64.0~80.6 0.0 0.0 0.0 0.0 0 0
80.6~102. 0.0 . 0.0 0.0 0.0 0 0
102-”128. Ooo 000 0.0 0.0. 0 0
sxx RESWHE U '
(ERA %] ROV
10ex% - 100%
80% PRSP IR Ve YT SR VIR
68x1 ] { ......-.--.' ------ ) EBK- RS R AL BN
40%4 '."”“',; ........ 40¥1 EEREERAS SRR PR
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Sclentific and Technologikal Ressarch Equipment Centrs - Chulslongkorn. University
Bulkding 23 Chule Soi62 Phays-Thai Rd. Phstumwen Bangkok 10330 Tbl. 2188029.32, 2188101
Result: Analysis Report
WIMPH DS EE
Sample ID; 814 JTPT2NY Run Numbar: 4 . Messuremant Date: Wed, New 17, 1900 24800
Sampie Fils: PEERAPAT Rooord Nurber; 8 Analysis Date: Wad, Nov 17, 1998 0:48AM
Sampie Path: A Resull Source: Analysad
Sampis Notes: Test by Pranae: Scientific and Technological Research
Egquipment Canire Chwilalonghkorn Linkarshty
Liuid mediart YWater .
BYSM DFS
Range Leny: S00RF mm Beam Langth: 2,40 mm Sampler: M317 Obacuration: 31.0%
Prasantation; 30HD [Pastics R.| = ( 1.5285, 0.1000); Dispersai R.J. » 1.3300)
Anaysis Nodat  Polydisperss . Resthual: 0358 %
Modifications: Active — Kiied Data Channels: Low O; High 2
~ OB
Distribution Type: Volume Concentration = 0.00T1 %vek Dengly = 1,000 g / oub. cm Specific 8.A. = 10.6068 sg. m /g
Mean Dlevatens Div.0)s 028um \ Biv. 0= 0.78um Div.08)» 388um’
P{4 3= 1.73un DR, 2= 0B55uwm Spen =4 AZIE+00 Unifermily = 1822800
SO ; o o o 2 U B - S T—— "y 7 a—
0.08 004 0.07 0,02 1.72 0.08 9.00 .73
0.07 0.03 0.08 0.04 $.00 0.00 10.48 wun
0.08 008 . 0.09 0.00 10.40 0.00 12.24 4.7
0.09 0.08 0.14 0.17 12.24 0.00 142 - W
o111 0.18 a3 032 14.22 [+ X+ -] 18.57 .Te
o 030 - 0.18 0.8 10.57. a7 1031 8.0
0.18 0.04 o7 127 1% 0.28 28 .18
0.17 148 0.20 272 2249 0.28 .20 W44
020 320 [ b« B.83 25320 ¢.22 05 90.88
023 - 827 02F 1228 30.89 018 35.58 9.01
o an 03¢ y 2087 3588 0.10 4143 W99t
03 (%] 030 2028 41,43 0.08 an T r
0.38 8.43 042 38,7 48,27 : 0.0 8.3 100.00
042 534 049 40.58 8. 0.00 asdt 100,00
049 ) 434 058 43,38 8851 0.00 7842 100.00
0.58 3. 087 4453 76.32 0.00 T 8.8 100.00
0e7 2.3 on 30,88 65.91 0.00 103.88 100.00
o .19 o 5285 103,58 i 0.00 " 12087 100,00
o an 1.08 B5.18 12087 0.00 140.83 100.00
1.0 | 286 1.24. 57.54 14088 0.00 180,77 100.00
124 3% t44 81,30 1977 0.00 190.80 100.00
1.44 413 1.63 5.3 150,80 1. 0.00 m.n ’ 100.00
1.88 . 491 1.98 T0:24 222.28 0.00 25005 100,00
1.08 848 am 7869 288,08 0.00 e 100.00
F 1 . 8.4 208 . #.10 301.88 0.00 3148 100,00
268 4.00 a0 - B80T 5148 0.00 400.48 100,00
3 4 460 2038 40948 0 AT2.00 100.00
360 32 4.19 K80 4711 0.00 3587 100.00
419 238 A8 95.88 B585.T1 0.00 e4T.41 . 100,00
488 152 569 97.80 7 0.00 D 100.00
550 0.8 .8 $2.33 2 0.00 87887 100,00
10 l - : \ Volumle % : . ‘ 100
1 1 1 ‘ H i [} ] . ) B
L 1 [l 1 i r it " 1 I ] .
1 ' 1 1 [} ] 1 1 H ' | t
] ! 1 i L ] i 1 H + H
H i | 1 1 . '
T ] ] 1 1 | : I : : i o
H 1 i I, * 1 ¥ [ +
abn [ I L] 1 ] 1 | 1 £ ' o
' I 3 i ' ' ] ] ' ! : :
1 1 i | I 1 1 ' 15 1 1 1
4 i 1 1 i ] ] t [ H ¥ ¥ H 0
i i ] . i ¥ H t 1 ‘ L]
' ] 1 t H ! 1 H i 1 r ¥
T ' ' 1 1 ' t 1 H v ' ’ H 1 )
' ] . ] ) H 1 ] I H H i ]
T L e
i i i ] 1 1 1 t 1 1 . 1 1
+o e 2 T S S S
| ¥ H I t » 1 1 1 ' * 1 H ]
- r ) ) 13 1 ) 1 [} ] 3 b 1 1 »
i i ' 1 [} 1 ‘ [} 1 ] 1 1 4 " .
b [ i 1 1 ] i i 1 t L . ' 4 1
T o N A A SRR
Q : 1 E : : i H 1 . 1 i 1 B N ] o
001 v LE AL AT SRR ¢ S IS0
Particie Diamater (um.)
Malvern Instruments Lid, : ‘ Mastersizer S long bed Ver. 2.11 P
UK : Serial Number: 32734-80 17 Nov 99 4
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Sclentific and Technologicsl Ressarch Equipment Centre Chuhloqg_k_omz_ Uqlv!nny _

Buliding 22 Chula Sol 62 Phaya-Thai Rd. Phatumwen Bangkok 10330 Tal.:2188029:32; 2188101. -

Resuit: Analysis Report
SINP DAGST
Sarnpia 1D; §14 JTPZ2N1 ) Run Numbar: 4 ' Messurement Db Wad, Nov 17, 1090 9:484M
Sample Fiie: PEERAPAT Record Number: 8 Anaiysis Datec Wed, Nov 17, 1909 0:48.404
.| Sampia Peih AA Reautt Sourcs: Analyssd
. Samnpla Notes: Test by Pranes: Scientific and Technological Ressarch
Equipmant Canira Chisialongicom Universly
Licuid macdiurs: Water .
SYAGH DG
Range Lens: 300RF mm © BeamLengthc 2.40 m ‘ Sampier: MSt7 Obscurstion: 31,0 %
Presentation: 30HD [Purticle RUI. » { 1.5268, 0.9000); Dispersant R.I. = 1.3300]
Analysis Modst Polydisparss : Rasidusl: 0.356 %
Modifications: Aciive ~ Kied Data Channels: Low 0 High 2
‘ RSO
Distriution Type: Vohame Concantration = 0.0074 $4Vol Denalty = 4.000p/cub,om - Spechie S.A = 108088 9. m /g
Mann Diamalar: Di{v,0.9)= 028um - Div, 08 = OT5um Div.00)e 358um
Di4.3]= 1.TSum DR 2= 0585um Spen =4 A2IE+00 Unlformity = 1.822E+00
SO % O O o -8 4 LI I, T
—o —= U — Uy ; = B8 2 T
0.00 0.0% 0.o7 ooz 172 0.08 .00 $8.73
0.07 0. 0.08 0.4 0.00 0.00 10.48 00.73
0.08 0.08 0.00 0.08 10,48 0,00 12 .73
0.0 0.08 0.4 Q17 12.21 0.00 1422 .7
0.11 0.18 ('R 0.32 14.22 0.03 1857 %]
0.13 0.0 0.18 b2 1087 0.17 "wn sa.00
0.18 064 0AT 137 1931 . 028 240 £9.18
0.17 to148 020 amn 2249 028 220 - 7T
0.20 an [ F] 558 22 o 2053 e
023 a7 oar 1228 083 018 asss 9001
027 arm 0 2007 35.58 0.10 4143 L1
0.M 8.3 0.3 2028 443 0.08 817 0097
0.38 8.4 0.42 B 827 0.03 s 100.00
042 524 049 4088 50.23 0.00 8551 100,00
049 4 0.88 A5.30 85.54 0.00 T8.32 100.00
0.5 3 osT an 7652 0.00 .M 100.00
o.e7 L - 0.78 80,88 i 82.01 0.00 109,68 100,00
078 219 0.01 5288 103,58 0.00 120.67 100.00
0.0 25 108 E5.1% 120.87 0.00 140.5 100.00
1.08 28 124 8784 140.58 0.00 1877 100,00
1.24 LT 144 6120 163.7Y 0.00 190.80 100.00
144 413 1.88 a3 190.80 000 - 2228 100.00
1.88 : 4.9 1.68 T0.24 22 0.00 m8.88 100.00
1903 545 am T5.00 258,98 0.00 301.88 « 100,00
228 . 541 288 ) 81.10 301,88 0.00 38148 100,00
2685 498 3G 88.07 381.48 0.00 409.45 < 10000
30 S A 3é& T 8028 40848 - 000 . 4T 100,00
380 am 4.4 0.80 4.0 0.00 888, 100,00
410 23 458 05.08 8887 0.00 e47.41 100.00
4,88 1.82 . 800 P80 . AT 000 - T4 10000
869 083 oy - 90.23 754.23 0.00 87887 100.00
10 t t T VN!EL;‘ % t ¥ = 4 100
] ¥ I i & 1 1 3 1
t 1 )
T : I : ! : : : : ' 0
i r 1 r (] 1 1 ! 1
- 1 T 3 L ] [ 1 ' (1]
b ' H v H . '
. . ; : ;

T i 'l ] : ;
] il H i i 1 ‘
+ : : C : -0
% ! + J i ' 1 ) .‘!0
\ . ; R o e S . S SN TR 1
LUT N 1.0 j111] ToU0 IUdU.U
Particle Diamater (um.) ' )
alvern Instruments Lid. . : Mastarsizer S lang bed Ver, 2.11
alvern, UK m,qm;',.'“ 32734-80

p
17 Nov 89 1€
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Sdontiﬁo and Technological Ressarch Equipment Centre

Chulslongkorn: University
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Builiing 23 Chuls Soi62 Phays-ThatRd. Phstumwan Bangkok 10330 Teli:2188079:32, 2188101 -
|
Resuit: Analysis Report
Ve
Sampla 10; 814 JTPZIN1 Run Number: 4 Messurement Dele: Wad, Nov 17, 1999 G48AM
Sampis Fix: PEERAPAT Record Number: - 8 Analygly Dete: Wed, Now 17, 1909 S:48AM
Sampla Path: A Resuk Sourcs: Analyssd |
Sampls Notax: Test by Pranae: Scientiic snd Technological Resasrch
Equipmant Cantrs Chulslongiom Unkvarsity
Licuid madium: Waler
- By i OV ‘
Range Lane: 300RF mm Boam Lengtx. 2.40 mm Sampler; M317 Cbecurstion; 31.0%
Presentation; SOHD [Particle R = { 1.5205, 0.1000); Disparaant R.L = 1,3300] .
Anaiyais Modet Polydisparse Rasldust  0.358 %
Mod¥ications: Active — KRed Data Channais: Low O; High 2
RS SumsEs ;
Distribution Type: Number Conoentration = 0.0071 %Val Donsly= 1,000 g/ aub, om Gpediic §.A = 1o.m|q.mlo
Mean Dissneters: omofys 010um DinO05s= 023um Dos)» 0.3%um
D, 3» LT3um PP 085um Span® 1.134B+C0 Unllormity » 3,72TE-Ot
[ ST —— W% ) R L) Lk T 0 ) TS
- o T ) T ] T T TS
0.08 13 0.07 339 1.72 0.00 9.00 100.00
0.07 28 Q.08 .03 9.00 0.00 1048 100,00
008 3.00 0.08 .03 10.48 0.00 - 12.21 100.00
0.08 33 011 1242 12.2 0.00 1422 100,00
0.11 07 0.1 1839 1422 ¢.00 1667 100,00
0.13 408 0.18 a1.a8 1687 .00 1w - 100,00
015 8.89 017 20.04 1931 0.00 22.4% 100.00
0.7 958 020 E 1A 2Z24% 0.00 28.20 100,00
020 13.88 023 5120 26.20 0.00 305 100.00-
on 108 ozr 5773 30483 0.00 .68 100,00
037 14.58 o 22.29 3.5 0.00 “ne 100.00
oM e 0.3 #1.08 .8 0.00° 4827 * 100,00
036 4N 0.42 94.38 4827 0.00 5.0 100.00
0.42 FE4] 048 9r.567 5823 000 - 45,81 100,00
0.48 1.16 058 8473 L0 0.00 7832 100.00
0.8s 0.51 oer §0.24 7632 0.00 3. 100.00
0.87 D.28 ore 56.48 23,91 0.00 103.62 . 100,00
on 0.18 o 09.04 - 103.68 o000 12087 100,00
0.9 0.10 1.08 074 120.87 0.00 140.68 100,00
1.08 0.07 1.24 8481 140.58 [T I 18,77 100,00
- 124 0.08 1.44 2097 183,77 0.00 190.80 100.00
1.44 0,04 1.58 081 160.00 0.00 2228 100.00
1688 . 0.03 1.00 §0.94 228 0.0 285,98 100,00
1.08 042 230 9997 258 08 0.00 018 100.00
128 0.a1 268 = .65 337.88 0.00 35148 100.00
2605 oo e .65 35148 0.00 408.48 100.00
300 0.00 380 100.00 400.48 0.00 4ol - 100,00
3.80 0.00 &.i9 100.00 477.01 0.00 85871 100.00
419 0.00 408 100.00 88T o0 04741 100.00
480 a.00 549 100.00 847.41 0.00 T4 100.0G
569 0,00 Y] 400.00 T4 0.00 878,87 100,00
c — Mumber %~ S e 100
- 1 i 4 ¥ [ ' ! .
-— 1 i ] ll ] 1 H [ ’
| 1 1 1 | 1 1 .
— ] ] 1 L ] 1 T i
ok t 1 ) t 1 1 f 1
1 t 1 ! ' ' ' |
-’ ] ] i ) 1 ) ' 1 1
g t (] [} ) ’ i U 1 i
L 1 ] 1 1 (] ] (] i 1
' ' 1 I 1 i 5 ' .
. adm ! ] 1 1 1 ] ] n .
ot : ' l i ] : [ ' |
0. ... I : e ; o '
170 . S P
¥ | ' ] H 1 v | '
g N 1 1 ] [ 1 ] t 1
a4 ] 1 ] [l ] ) i . 1 I
+ ' ! N I \ 2 : : .
LS 3 [ | ! L ! 1 1 ¥ .1
A 1 1 ‘. t 1 1 1 . f ‘
] 1 b ] ] H 1 H I B
L o i 1 1 ] 1 ] ] b ' i
[} | 1 ' I I ]
T [} + : 1 | i : : M 1 0
1 ' e A e
3.01 iR 10 o0 1000 TOUOU
Particle Diameter (um.) :
Vialvam Instruments Lid. Mastersizer 8 long bed Ver, 2.11 ) P
UK Safisl Number:  32734-89 17 Nov 80 1(
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Sclentific and Technological Ressarch Equipment Centre Chulalongkorn  University
Building 2-3 Chula Soi 82 Phaya-That Rd. Phatumwan Bangkek 103X TnL 218802032, 188101

Result: Analysls Report ,
Sampie I1D: 814 JTPZIN Run Numbar: 4 ' . Measuremaent Dats: Wed, Nov 17, 10090 9:48AM
. Sampie Ptz PEERAPAT ) Racord Numbar: 8 Analysis Date: Wed, Nov 17, 1990 :48AM
Sample Patir: A\ Resul Source; Analysed
Sample Notes: Tesi by Pranes: Scientific end Technological Rassarch
Baulpmant Cantre Chulslongkom Universlly
Liquid medium: Wetar
— Sy DR
Renge Lens: 300RF mm Beam Langt: 240mm . Samplar; M517 Obacuration: 31.0 %
Presentation; SOHD (Particie R.i. = (1.5205, 0.1000%, DWR.I.-MWI :
Analysis Modet: Polydisperse . Resldusk 0.358 %
Modifications: Active - Kiiad Data Channels: Low O High 2
— RIS SO
Distribution Type: Number Concentration = 0.0071 %ol Danalty » 1,000 g / cub, em SpaclicBA » 10.0058 . m /g
Mean Diamaters: Din0.9)= D.10um B .08 = D23um D(n.0.0)- 0.35um
DL Y= 1.79um DB 2= 085um Spant =4.1348+00 UnBormity = 3, T27E-01
[ SEA_CW TN | Lk 15,7 2] [~ SR LOW (L LA TR
—Uog 127 N S 127 T .8y +110) I
0,00 amn 0.07 230 - n 0.00 9.00 100.00
007 15 0.08 8.2 .00 0,00 10.40 100.00
0.08 3.00 0.00 8.2 10.48 0.00 121 100.00
0,08 % .41 124 1224 0.00 1422 100.00
0.1 an 0.13 1629 14.23 .00 16.67 100.00
013 408 0.15 1.8 10.87 0,00 19.39 100.00
0168 8.8 017 20.04 1921 0.00 49 100.00
017 9.58 ' 020 3782 248 .00 2020 100.00
020 13.89 o P Hx a.% G.00 30453 100.00
[ F -] 16.83 . oar 8.7y 30583 0.00 3554 100,00
027 14.58 o 8229 35.56 0.00 4143 100.00
0.3 an 0% . M08 414 0.00 4837 100,00
0.58 420 042 $5.38 4827 0.00 5. 1 $00.00
042 2 040 .57 58 .00 aE8 - 100.00
049 1.18 0.58 .87y 64.81 0.00 e 100,00
0.58 0.51 0687 624 e 0.00 s 100.00
0.87 0.8 0.78 00ag - 83,91 0,00 - 100,58 100.00
o8 0.18 o - i ] 10058 0.00 12087 100.00
o8 010 1.08 .74 120.87 0.00 140.5 100.00
1.00 0.07 124 99.81 140,58 0.00 oy 100.00
124 0.08 BN ¥ - ) 05T 16877 0.00 190,80 100,00
144 0.04 1.8 0081 190.80 0.00 228 100.00
1.68 0.03 198 ; .04 Frrd ] 0.00 258.08 100.00
1.88 o.02 X ) 14 258.08 0.00 .89 $00.00
an 0.1 265 - 90.90 - MAA8 .00 35148 100.00
aes 0.0% b ] o0 00 _— ] 0.00 40043 100.00
3.00 0.00 380 100.00 g 400,48 0.00 4T $00.00
s 0.00 4.9 “100.00 477,01 0.00 885.T¢ 100.00
419 0.00 403 100.00 888.71 0.00 847,49 100,00
48 0.00 8.89 $00.00 4T 0.00 T840 100.00
5.09 0.00 6.0 : 100.00 ] T54.23 0.00 . g6y 100.00
20 . — G Number % o O— 100
.{. b I v \ 1 1 | H [ ¥ .
1 I [ 1 1 I t 1 ' . I
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Sclentific and Technological Ressarch Equipment Centre Chullloqgkor_n:_ _Uplwrdty
Building 2-3 Chuls Sof 62 Pheya-Thei Rd. Phatumwsn Bangkok 10330 Tl 21880293

Result; Analysis Report
— SERP DRaETE
Sample ID: 810 JTPZINS Run Number, 1 ' Maasuremant Date: Wed, Nov 17, 1998 S:40AM
Sample Fii PEERAPAT Racerd Numnber: 1 Analysis Date: Wed, Nov 17,1999 9:40AM
Bampie Path: A\ Rasult Source: Analyssd
Sampie Notas: Tesl by Pranes: Sclantific and Technological Ressarch
Equipmani Gentre Chuislongkam Univarsiy
Liquid madium: Water
BYSGIN LRI ;
Renge Lens: S00RF mm Beam Langth: 240 mm Sampiar: MS17 Obacurstion: 33.3 %
Prasentation: 30HD [Particie R = ( 1.5208, 0.1000); Dlspersart R\ = 1.3300]
Analysia Modet: Poiydisparse Residuat 0.224 %
Modifications: Aciive ~ Kiled Data Charnela: Low 0; High 2 '
TN Baesna
Cistribution Typs: Volume Concentration = 0,0225 S6vol Denally = 1.000¢g/cub.om | . SpecificSA. » 208 egmig
Maan Diamslers: D01} 04Tum Dv, 08 = 930um Dv,09)= 1730um
Di4.3]= 14.91um ' DR.I= 203um 8pan = 18098400 Unlformily = 1,001 E8+00
[ SO () U T MR A k. 1 s
-1 rar ) o U 553 L B ¥ ¢ SES RRENES T A-.. S
D.08 0.00 0.07 0.00 T.72 10.18 .00 aT41
0.07 0.00 - 0.08 0.00 9.00 122 10.48 68.83
0.08 0.00 008 0.00 10.48 1.1 i T1.40
0.08 .00 a1t 0.90 12.21 .7 1422 81,19
.11 0.00 0.13 0.00 14.22 b - 18.87 88,42
0.13 0.00 0.18 0.00 14.67 4% 1N 02
0.18 0.01 017 0.01 18,31 "ame 240 90.01
017 0.04 0.20 0.0¢ 249 1.3 220 9734
0.20 o 0 0.28 2020 0.3% 0.8 wn
o 142 car 130 30,53 0.00 asse oA ]
oar .88 031 4,08 35.58 0.00 4143 R
0.31 2% 0.38 484 4143 0.00 48.27 .3
028 1.98 042 8.80 4827 0.00 5NN . an
0.42 1.08 0.49 10.40 50.23 0.03 L4.1] o
0.49 1.58 0.58 12.04 658 - 0.4 .52 1.9
0.68 1,05 087 = 12311 r8.32 0.1% 88.0¢ $3.00
0.47 0,50 o 1397 8.9 020 1.8 - . ]
orm ‘0.87 oo 1484 103,58 0.7 12087 98,48
o 0.89 1.08 1624 120.67 0.13 14088 98.50
1,08 0.58 124 15582 140.58 0.10 1" 0800
124 053 1.44 -1. 1035 .77 0.08 190.80 w.rr
1.44 0.41 1.68 e 190.40 0.08 mnn 8045
1.68 027 1.98 g 1703 228 o011 250908 95.08
1.08 0,18 123 171.21 258,05 0.14 301.58 99.10
29 o0.18 268 17.39 301.68 018 148 "
265 030 3% - iTee 351.48 020 400.44 040
08 0.58 380 1827 40948 020 B R 7 -] 0.5
28 1.0% 4.18 10.38 477.01 0.18 - BSA Tt 048
4.19 1.2 405 %28 285871 0.1 [Ty 1] 99.05
468 wn LY 4.5 741 0.08 843 100.00
5.80 5.18 863 2987 754.23 0.00 878,87 - 100.00
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Sclentific snd Technotogical Ressarch Equipment Centre Chulaloqgkom.. University .
Bullding -3 Chuls Soi 82 Pheya-ThsiRd. Phatumwan Bangkok 10330 Tali 218802982, 188101,

Result: Analysis Report
— SINpDR Dt .
Sample 10 810 JTPIIN3 Run Number. 1 Mansuremant Date: Wad, Nov 17, 1969 9:40AM
Sample Fia: PESRAPAT Record Namber: 1 Analysls Dale: Wad, Nov 17, 1999 0:40AM
Sample Paic AA Rasult Source: Analysad
Sampls Notsis Tast by Pranes: Sclentific and Tachnological Resserch
Equipmant Cantre Chutsiongkom Universlty
Liquid madium: Water '
; “SYEE DV
Range Lena: 300RF mm Sasam Langth; 2.40 mm Sempler: MS17 Obscursiion: 33.3 %
Presentation: 30HD [Particle R = ( 1,5263, 0.1000);  Dispersant R.i. = 1.3300]
Analysis Modet: Polydisperse . | ' Raaldzal 0.224 %
Modifications: Active = Kiisd Deta Channeix: Low O High 2
RN SHUNES " |
Disbibution Type: Volume Concantration =  0.0225 %ol Denglty = 1.@““&! SpacfioBA = 2081430 m/g
Mear, Diameters: D(v.Qt)= 047um Ov, 0.5 = 230um Div.0®s 17.30um
Di. 3= 1491um : DR 2= 200um Spen = 1.5098+00 Uniformity = 1.001E+00
LA AR [ SEE ISR (0L % R
A L) — o oo | . 553 57 NN Y - S
0.08 0.00 007 0.00 7.72 10.48 8.00 41.41
0.07 0.00 0,08 ¢ 0,00 9.00 1222 1048 5N
0ca 0.00 0.09. 0.00 10.40 1“n 12.n T1.40
0.00 0.00 .1 0.00 i 1221 .78 142 8119
0.1 0.00 0.3 0,00 4.2 .23 18.57 88.42
0143 0.00 0.18 0.0 18.57 479 193 | <
0.18 0.0 017 0.01 . 1M 7 249 08.01
017 0.04 020 0.04 249 1.3 20.20 97.54
0.20 0.23 0.2 / 0.8 2.20 038 0.5 an
0.23 112 04T - 1.9 3053 0.00 RLE- - 1r ]
027 2.08 03t 4,08 35,58 0.00 41.43 -1irr ]
[} ] rn , 0.3 a4 41.43 0.00 4027 |- 1A -]
038 1.65 0.42 2,80 4 48,27 0.00 D .73
042 1.88 0.49 10.48 8823 0.03 1.1 -1, ]
048 : 158 0.58 1204 8881 0.14 70.32 97.60
058 1.08 0.07 1313 T2 . A1 ] as.e 08.09
. 0.67 .08 ors 1357 s 0.20 102,88 8.
arm o.er 091 14,54 103.88 ) © 097 120.87 $0.48
[11)] o8 1.08 1824 $20.87 0.13 140.58 $8.50
1.08 0.88 124 14082 i 140,58 0.10 - 1877 909
1.24 0.53 .44 1835 10.77 008 190.80 W0.1r
144 0.41 168 1476 180,30 Q.08 22.0 $8.88
1.8 027 1,85 7.03 220 on © 25088 58,08
1.08 0.18 a4 S 258.08 014 N ' 58.10
228 018 . 265 - 17.29 30188 013 351.48 0,28
288 030 3.08 1769 38148 0.20 400.48 90.49
.09 0.48 . A% 1827 40948 0.20 N, 90.08
380 . ©1.08 419 1938 .4 0.18 855.74 ' 9085
4,19 t1.02 458 . 2128 85811 o1 . 8471.41 90.05
4,08 2 6.69 2535 AT A1 4.0 TS4.23 100.00
5.89 [ X1 883 2067 . 7542 0.00 L1 1 100.00
20, , e , [ , = Yolume % __ , , , et v o
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Sclentific and Technological Reszarch Equipment Centre Chulslongkorn:  University
Bullding 23 Chula Soi 62 Phaya-Thel Rd. Phatumwan Bangkok 10330 Tel, 2183020-32 2188101, . - ..
Result: Analysis Report
Sarpie (D: 810 JTPNY Mww Measuremant Date: Wed, Nov 17, 1950 &40AM
Sarnple Fis: PEERAPAT Record Numbar, 1 ~ Analysis Date: Wed, Nov 17, 1999 §:40AM
Sample Path: A Resuk Souros: Anslysed
Sample Notes: Test by Pranss: Sclentific and Technoiogicsl Resserch
-~ Equipment Centre Chulalongkom Universlly
Lige''d medium: Water
- SHRR DTS
Range Lens: 300RF mm Beam Lengty, 2.40 mm Sarnpler. MS17 Obscuralion; 33.3 %
Prasenigtion: 30HD [Particia R.L = { 1.5206, 0.10007, Dispersant R.i. » 1.3300]
Analysis Motiel: Polydlaperse . Rasidust: 0.2234 %
Madifications: Active -~ Kilied Duts Charneis: Low O High 2
g T ERUNTERREY
Distrinstion Type Volume Concentration =  0.0228 %Vol Dentlly= 1,000 g/ qub, em Specfio A = 200140 m/p
Mean Disaters: Div.01)= D47um Dy, 05 530um Div.G¥= 17.30um
D4, 3= 1405un DR2= 203um Span = 1.300E+00 Uniformity = 1,.001E+00
U et ) o RS 750 L, SN Rt [~ B
0.08 0.00 007 0.00 7.2 10.18 .00 47.49
007 0.00 0.08 2,00 2.00 12.2 10.48 5083
0.08 0.00 009 0.00 10.48 1" : 1224 T4.
0.09 0,00 : 0.11 0.00 ) 1N o7 . 14.2 81.19
a1 0.00 2.1 0.00 422 0 1887 5242
0.13 0.00 0,18 0.00 18.57 4.7% 1931 02
0.18 0.01 o417 00 191 an 2249 9801
0.17 0.04 020 0.04 249 1.9 28,20 . 97.04
020 o 0.23 028 20.20 033 053 1.7
o t.12 027 139 3083 0.00 38.68 7.
037 268 0.3 4,08 35.56 0.00 41.4 .73
0. am 038 854 4143 0.00 4037 o
0.38 1.08 042 3.80 4827 0.00 50.23 u.n
042 188 0.4 1048 8. 0.03 8581 1Te
049 : 1.68 0.59 J 12.04 LY1.{} 0.44 nau 91.50
o5 108 0.7 13.1% 76.32 0.10 23.91 50.09
087 o068 0.78 ' 1357 88,81 020 100.58 . .22
0.78 0.87 084 854 103.68 017 12067 95.48
091 .61 1.08 1524 120.67 0.13 140.58 80.59
1.08 o058 124 1882 140.50 0.10 18.77 .60
124 053 144 . 1638 18.77 0,08 190.80 pT?
144 a4t 1.48 aTo 160.80 Q.08 frrd ] 2588
1.68 027 108 | ¥7.09 2228 o 280.68 5890
1.88 0.18 128 ‘ 7.2 25800 014 0180 .10
an 0.18 268 = 7% 30188 D.18 35148 "y
208 0.30 a0 1769 TS 0.20 40048 90.49
09 ., OB 380 1837 409.48 020 4TI, 90,88
3.80 109 F§T) 1938 4TI0 0.98 LT 90.68
419 .o182 408 128 85871 ot 847 4% 90.08
4.8 an LX) i 24.51 84741 0.08 78423 100.00
568 - 5.1% (X~ 2087 75423 0.00 878.87 . 100,00
20 T T Lo L8 " Numb?r% = = T ot I} e 100
I o b ey d
T T L R ! 0
T 1 b | i [} * 1 ' | I '
-+ ! ' L} + 1 ¥ t s W ¢ ' 0
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Sclentific and Technologlcal Research Equipment Centrs Chulsiongkorn:  University -
Bullkding 2.3 Chuls Sol 82 Phaya-Thai Rd. Phaswumwan Bangkok 10330 Tel 218302022, 2188101,

Result: Analysls Report
— BAMPIE Detilly }
Sampie ID; 810 JTPZINY Funy Number: 1 Mansurement Data: Wad, Nov 17, 1999 6:40AM
Sampls Fle: PEERAPAT Record Number: 1 . - Analysis Date: Wed, Nov 17, 1909 S:40AM
Sample Path: A\ Rasult Bource: Analysed
Sampis Notes: Tasi by Pranes: Sclentific end Technological Ressarch
Equipment Centre Chulalonghom Linkverslty
Liquid medium; Water
BYSGN USNE . .
Rangs Lens: 300RF mm Bean Langth; 2.40 mm Bampier; M317 : Obscurstion: 33.3 %
Pragentation: 30HD {Partica R\, » { 1.5208, 0.1000); Dispersamt R.|. = 1.3300]
Analysis Modst: Polydisperse Resldual: 0.224 %
Madifications: Active — Kidad Date Channels: Low O; High 2
YOI Sumea—
Distribution Typs: Number Conoantrstion =  0.0228 % Vot Denally = 1.000 g / cub, om ‘Specific BA. = 200143g.m/
Mean Diamelars: DinOte 023um O (» 08 = 0.30um O(p.00)= 0O43um
D{4, 3= 4401 um DR3.2I= 209um Bpan =8.83532-01 Unlformity = 2.287E-01
% SEH_AGR UL [ Um0 [ SEe ) e UhawR
— U ext ) LA oy — o83 |12} S B #  SE— ;
0.08 0.01 Q.07 o009 T.12 0.00 9.00 0.0
007 0.0t 0,08 0.02 2.00 0.00 . 10.48 100.00
'0.08 0.01 0.00 0.02 1048 0.00 122 100.00
009 0.02 0.11 003 1221 000 - 14.22 100,00
011 0.08 0.3 0.10 1423 . . 0,00 18.57 100,00
0.13 0.13 0.18 0.23 1057 y 0.00 1M 100.00
0.18 042 04T 0.48 1991 0.00 24 100,00
047 1.85 020 229 2249 0.00 2620 100,00
020 L% ;) 0rs 02 2020 0.00 30.59 100,00
0.23 2037 0.27 2938 3052 0,00 3558 100.00
027 0T o 80.12 asse ©.00 4143 100.00
[+ 1} 20.42 0.3 80.84 4143 0.00 @27 100,00
0.3 2.03 0.42 8987 48.27 .00 580 100.00
0.42 4.8 0.49 04,42 58.23 000 0451 100.00
0.49 : 2% 058 §7.38 85,81 0.00 7432 100.00
0.58 1.24 0.87 20.680 ™32 ' ,0.00 sa.g 100.00
} ' 087 0.64 orn "wn 80,1 0.00 103.58 100,00
o.78 oM s} ] .55 103,88 0,00 120.67 100,00
081 0.1 . 1.08 973 120.87 0.00 14058 100,00
1.00 0.4 124 0.8 140,50 0.00 | 100,00
1.24 0.08 144 .80 183,77 0.00 100.80 100.00
1.44 0.03 1.83 0.5 180.80 0.00 aam 100.00
1.68 om . . .1e8 o004 s 0.00 285893 100,00
1.88 0.01 228 90.08 see8 0,00 30188 100.00
228 ; 0.00 2485 99.80 201,63 0.00 A51.40 100.00
208 0.00 30 - o : 361,48 0.00 . 40045 100.00
3.00 ' 0.00 3.80 99.68 40048 0.00 4T1.01 100.00
380 0.01 419 96.98 471.1 0.00 858.11 100.00
4,19 0.0t 4.08 99.97 45871 0.0 847.49 100.00
4.88 o0 580 -1 4 G4T A1 0,00 7843 100,00
5,89 001 683 29.90 784.23 0.00 sreerT 100,00
40 . N , , ; caNumber® | oo , : , . e 100
| H ' g 1 1 ] ] . I i 1 . .
1 s b 1 b 1 H ' J ] 1 ' 1
] 1 ' 4 [} 1 ¢ 1 1 ] ] i - 1
1 1 1 1 H 1 1 ] ] 4 i + L ]
| ] L] 1 } LI 1 1 [ ] 3 I . ]
M 1 N H 1 ) 1 B . R
r . k ¥ [ L ! [ 1 I ! t i : I 0
i 1 ] [ ] ! 1 [ 1 t t 1 (] i
' ] 1 ' ] ] i 1 4 1 ] 1 ' i
1 : ) ] ] r J I H ¥ 1 ] i I ] 0
1 : ] I 1 1 1 1 B 1 1 ' .
20 A Coa
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t 1 ' f . . .
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b ' 1 1 1 ] . 1 ] 1 I 1 1 1 .
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1 ' 0 H 1 ] H . H . 1
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Sclentific and Technological Ressarch Equipment Centre Chulalongkorn-  University

Bullding 23 Chuls Sel82 Phaya-Thsi Rd. Phstumwen Bangkok 10330 Tel 218802932, 2188101

Result: Analysis Report
"SI TR .
Sample [D: 512 JTP2Z2N4 R Number: 3 Messuramaent Date: Wad, Nov 17, 1009 9:54AM
Sarmpie File: PEERAPAT Record Number, 11 Analysia Datec Wea, Nov 17, 1090 :84AM
Bamnple Path: A Rasukt Sourcs: Analysed
Sample Notas: Test by Pranes: Gclantific and Technological Ressarch
Egquipment Cenirs Chulalongkom Universlty
Licpad medkam: Water
g BYRN DR
Rangs Lans: 300RF mn " Basm Length: 2.40 mm Gamplar: M817 ) Obscuralion: 25.3%
Presantation: 30HD ' [Particle RL = ( 1,£208, 0.1000); Olspersam R, = 1.3300]
Analysis Modet Polydisperse Residuat 0.242%
Modifications: Active - Kiled Dats Channel: Low O;High 2 .
. ' WRUTSIEInS
Distriation Type: Volume Conosniretion =  0.0300 Wyol Dantly= 1.000g/aubd. cm SpecificSA » 183400q.m/g
Mean Diameters; : Piv,0.9)» A488um Div.08= i0.82um Ov.08)s 3M0Tum
D43~ 25.00um DB O= 3Hum Span = { 388E+00 umny-uaoe-m‘
[~ SEE_LOW UM} R URER% [~ SRE_L5W () e b M) R s —
) 1 - o L) 0T EECC S R 1A | N
0.00 0.00 .07 000 1.72 1.8 - 9.00 . 1108
007 0.00 0.08 000 9.00 280 1043 14.58
0.08 0.00 0.08 0.00 1048 4.8 12 19.40
0.09 0.00 0.1 0.00 1221 822 1422 7.ee
0.1 : .00 013 0,00 1422 . 1200 10.67 - X -]
.13 0.00 0.18 0.00 1687 144 1w 84,08
0.18 0.00 017 2.00 1981 14.80 2.4 .74
0.17 o - o020 0.1 249 11.49 2020 5023
020 .00 . 023 007 20.20 79 30.53 N
023 043 07 o.80 053 400 s aH
027 1.30 0.3 P 35.56 s 41.43 9507
9.3¢ 147 - 0.3 327 41.4 1.2 4027 0718
0.58 1.02 042 429 48.27 ¥ -] 5.3 7.3
0.42 on 0.49 820 8Ay 0.00 68.81 7.3
0.48 ' 068 080 813 8884 0.00 nn 7.
0.5 0.64 097 an 70.32 0.00 X ] . .38
067 052 1%, ] 731 . 80.5¢ . 0.00 103.58 7.9
Q.78 037 o9 .68 100.53 012 120.67 7.0
o 030 1.08 197 120.67 029 140.88 s
1.00 ‘023 .24 822 140.58 038 8n 08,18
124 0 144 845 1877 0.3 190.80 90.52
144 0.20 1.08 854 100.20 032 2220 63.04
1.88 018 1.08 [ € -] 1228 0.20 253 08 99.09
19 018 128 : 0.8 0"8.08 020 - 301.88 w29
F & ] 013 288 - 8.41 501,68 0.1 Wi 29.44
88 010 e 921 35148 4 01 400.43 29.58
A . 0,00 3.80 0.2r . 40045 0.11 4TT.N 90
180 . 0.04 4.9 291 41N A L] : 58871 ' -0
419 0.08 488 9.37 B8 7 0.10 4741 * 99.88
48 . 0.18 V. .52 647.4% 0.00 T8 99.64
[ 1] 0.38 .63 .83 T84 0.08 878,87 100,00
m T T L) L T T T Voluﬂln * T ——— ’ ¥ 1m
B ) ) 1 U ¥ I 1 ) 1 ¥ ) .
AL 1 ] 1 1 1 1 1 i fl 1 v
i ] i k | 1 1 i 1 . v
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Sclentific and Technological Rezsarch Equipment Centre ;
Buliding 23 Chule Soi 82 Phaya-Thei Rd, Phetumwan Bangkok 10330 Tol.- 2188029-32, 2162101

Chulalongkorn-  University

Result: Analysis Report
Barmple ID; 812 JTPZZNG Run Number: 3 Mesturament Daie: Wad, Nov 17, 1000 2:54AM
Sample Fie: PEERAPAT Racord Number: 11 Anaiysis Dais: Wad, Nov 17, 1098 9:54AM
Sample Patis AA Rasult Source: Analysad
Sample Notse: Test by Pranse; Sclentific and Tachnological Rassarch
BEquipment Cantre Chulslongkom Universlly
Liquid medium: Water
- —EPEN TREE .
Range Lens: 300RF mm Beam Length: 2.40 mm . Sarypiar; MS17 Obscuration: 23.3 %
. Presantation: SOHD {Puticia RL » ( 1.5298, 0.1000);  Dispersant R = 1,3300]
Analysis Madel: Polydispares Residust 0242 %
Acive - Kided Data Channals: Low O High 2
Lo }
Distribution Type: Volume Concentration =  0.0300 Vol Danady = 1.000 g / cub. em Spacific SA. = 15300 mig
Mean Diamalers: Div.0.1j= 588um D (v, O.5) = 98.52 um Div, 08} 3.97wm
D4, 3= 2608um OR.Z* 3oMum 8pan = 1.356E+00 tiniformity = 7.200E-01
ST W% - L]
— O 4Rt ) L 2 B85S . T.72 U0
0.08 0.00 0.07 0.00 1.72 1.3 0.00 11.08
07 0.00 0.08 .00 9.00 260 10.48 14.58
0.08 0.00 n.0e 0.00 10.48 482 1221 18.40
0.00 0.00 G141 0.00 12.29 an 14.22 a.a
011 0.00 0.13 [ 1] 14.22 12.00 18.57 »a
0.13 0.00 0,18 .00 18.57 14,43 ”»Nn T 8408
0.8 0.00 017 0.00 100 1468 2249 84.74
.47 0.01 020 0.01 249 1149 2820 80D
020 0.08 0.3 007 2020 7.8 30.53 8.
o 04 027 0.50 0.5 5.00 B <]
0ar 1.30 03t 150 38.88 271 Hne -1
031 147 038 227 1.4 120 48.27 .18
0.30 1.02 042 420 4827 0.2 8 - 15 ]
042 0.0 0.49 8.20 - W~ ] 0.00 8.0 w35
0.49 0.9 0.58 813 88.81 0.00 R 7.3
0.58 0.54 oar a.rm na 0.00 5.6 9.%
0.87 0.52 0.7 EA 0 83.01 0.00 103.88 .y
0.7 037 1)) .58 100,80 0.12 12057 oar.8s
, o 0.3 1.00 .87 120.47 0.4 140,58 am
1.08 025 1.24 82 140.58 038 189,77 9815
1.24 0.2 1.44 (¥ 73 16877 038 180,80 0852
1.44 020 148 B.64 190.60 032 8 90:04
1.88 0.10 1.98 b.&2 228 328 - 28368 99.00
1.08 o.10 228 8.90 250.88 220 301.68 0.2
220 0.13 248 = 8.11 301.88 0.18 35148 2044
285 0.10 a0 21 38148 012 40040 9.8 ‘
100 0.08 3.80 .ar 409.43 0.1 4TT.04 99.67
380 0,04 419 [ 47r.1 0.10 458.71 n.r7
4 0.08 4.88 oy 85874 010 847,49 99.95
4.5 . 0.18 8.0% .52 G4 0.09 ™2 90.04
5.68 0.38 8.8 0.58 T84.23 0.08 ars.ar 100.00
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Particie Diameter (m.)

Mastarsizer S long bed Ver, 2.11 -
Serial Number: 32734-89
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Sclentific and Technological Ressarch Equipment Centre Chuhqugqu_nf University ‘

Bullding 23 Chula Sof 82 Phaya-Thal Rd. Phstumwan Bangkok 10330 Tl 2188020:32, 2188107

Result: Analysis Report
Sampile ID: 512 JTPZ2N4 Run Number: 3 ) Measuremert Date: Wad, Nov 17, 1900 0:54AM
Sample Flle: PEERAPAT Record Number: 11 Analysls Dgtec Wed, Nov 17, 1999 0:54AM
Semple Pain; A Reauk Saurce: Analysed
Sample Notes: Test by Pranse: Sclsntific and Technological Ressarch
Equipmant Cantre Chulalonglom Universly
“Lipaid mediure Watsr
‘ : R ke
Range Lana: 300RF mm Bean Length: 2.40 mm Samplar: M817 Obscuration: 28.3 %
Prasentation: 30HD : {Particle R.. = { 1.5208, 0.1000);  Disparsani R.L = 1.3300]
Analysis Model: Polydisperss ) Rasidust: 0.242 %
ModNcationa; Active — KKiied Dats Channals: Low O; Hipgh 2 .
TSI SRR .
Distribution Type: Numbar’ Canceniration =  0.0300 Vol Dunaliys 1.000 g/ ad. om SpacifMoSA. = 18M0sq.m/g
Mean Diamalers: Din,01)= 028um Dino5» 031um D{n00)= 048um
D4, 3= 2508 um DR, 2= A0tum Span = 0.6888-D1 Unifcrmity = 2, 258801
w5 SR U Luk.] 1 s .
- u0s A+ I L oo L 12"« S o W
0.08 ©.00 007 0.00 : 1.72 0.00 $.00 ) 90.00
0.07 0.00 0.08 0.00 $.00 0.00 1043 90.00
0.08 0.00 000 6,00 10,48 0.00 121 $0.00
0.09 0.00 [*R 1] 0.00 121 0.00 14.22 90.99
o011 a0 : 0.1 0.0t 1422 0.00 10.57 100.00
.13 002, " 018 0.8 16.57 000 1921 100.00
Q.15 0.10 01T - 013 193 0.00 24 10C.00
.17 0.80 020 0.74 24 0.00 2020 ' 100,00
020 382 023 4.50 \ 2020 ¢.00 0.5 100.00
o 1097 o2r 21.53 30,53 0.00 34.58 100.00
027 3248 o3 ; 54.01 3868 © 000 7.4 100.00
o 23,00 0.38 130 4143 0.00 48.27 100,00
0.30 10.43 042 7.3 48,27 0.00 8N 100.00
G.42 875 0.40 92.97 [ b ] 0.00 68.5 100,00
0.48 ' am 0.58 ba.7o 885 boo 7032 100.00
0.88 1.8 oer 8835 7632 0.00 8891 100.00
087 ¥+ ] 078 | £0.20 8. 0.00 103.58 100.00
o 037 ’ o 8957 109.58 ' 0.00 12057 100.00
o0 019 1.08 078 120.87 0,00 140.58 100.00
1.0 0.10 1.24 20,58 140.58 0.00 1077 100.00
124 0.08 144 X .7 0,00 100.80 100.00
144 0.08 1,88 06.08 100.60 0.00 228 100.00
1.6 . T 198 8008 .28 0.00 288.08 100.00
1.83 0.01 228 99.97 288.08 0.00 301.88 100.00
F & .01 285 . £0.08 301,85 0.00 3148 100.00
.58 0,00 .08 es.en 35148 0.00 409.48 100.00
309 0.00 3.80 20.99 409.45 0.00 477.01 100,00
3.80 0.00 419 96,08 47701 ©.00 885.11 100.00
410 0.00 4858 0800 asaTt 0.00 - sATM .+ 100,00
4.0 0.00 889 90.99 ‘ 84T 0.00 ™ 100.00
580 0.00 0.63 0.9 T 0.00 a78.07 100.00
40 } Number %
T hd o T i T 4 i
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Sclentific and Technological Research Equipment Centre
Buikiing 2-3 Chuls sus: Phays-Thal Rd. Phatumwan Bsngkok 10330 Tl 218802052, 2188101

Chulslongkorn: University

Result: Analysis Report
Samgie D 812 JYPZDN Run Number, 3 Maaswremant Dats: Wed, Nov 17, 1009 (:84AM
Sempis Flie: PEERAPAT Record Number: 11 Anglysls Date: Wed, Nov 17, 1000 0:84AM
Sample Path: AX\ : Resukt Source: Analysad
Sample Notas: Teat by Pranes; Bclamific and Technologital Ressarch
Cantre Chulsiongkom University
Uiquid mediun; YWater
L L
Rangs Lana: 300RF ram Beam Length: 2.40 mm Sampler. MS17 Obscuration: 26.3 %
Presentation: S0HD [Particie Rl = ( 1.5298, 0,1000). Disparsant R.L. » 1.33007
Analysts Model: Poiydisperse Reskiusk 0.242 %
Modiications: Active — Kiliedt Dats Channails: Low O; High 2
“RTTTBE
Distrbution Type: Numbar Concentration = 0.030C %ol Danally = 1.000 g / cub. am Gpacie SA. » 15303 m/p
Mean Diametars: Di{n04)= O028um Din 08 =" 0.3 um D(no&e 048um
DO, 3= 2808um DR.2= 3Mum Span = 8.005E-01 Uniformity = 2.2588.01
[~ SZS_LOWTam) % B _I (uh) o GRS _Jow (T R SRR ) USSR
— 005 — U007 — U0 oy L2~ — OO A — W
0.08 0.00 007 0.00 172 0.00 §.00 98,09
0.07 0.00 0.08 0.00 .00 0.00 10.48 %09
.08 0.00 000 D.00 10.48 0.00 12 0%.00
0.00 0.00 0.1 .00 a1 0.00 14.0 05,00
0.11 0.01 0.13 &0t a2z 0.00 18,57 100,00
0.13 o0 0.18 2.03 18.57 0.00 199 100.00
0.18 0.10 [(R14 0.1 19.31 0.00 249 100.00
0.17 0,00 020 T4 nA 0.00 220 100.00
020 s 0.23 456 2020 0.00 05 100,00
0 1807 037 2183 30.83 0.00 35.58 100.00
0a7 3243 oM 34,01 »s 0.00 M 100,00
o 22.00 0% T7.10 M0 0.00 427 100,00
0.38 10.13 042 un 4827 0.00 BN 100.00
042 578 0.48 9z.er 8.0 0.00 8589 100.00
c48 irn 0.5 $0.76 B2 81 0.00 7852 100,00
0.88 1.8 0.87 30,38 a2 0.00 X | 100.00
0,67 0.5 0.78 ®e.2n 88,61 0.00 100.58 100.00
0.76 037 oM SR 100.50 0.00 120.87 100.00
oM 0.19 1.08 T8 12087 0.00 140.60 100.00
1.08 0.10 1.24 8688 140,38 0.00 163,77 . 100,00
1.24 0.08 144 L X 163,77 0.00 190.80 100,00
1.4 0.3 1.08 ©9.88 190.80 0.00 -8 100,00
1.68 002 104 98,95 man 000 28805 100.00
198 o 220 %097 258.08 400 301.09 100.00
1220 0.0% 2085 59.08 0188 0.00 3148 100,00 .
2088 0.00 300 2000 38148 0.00 409.48 100.00
208 &.00 3.8 2000 409,45 0.00 4T1.04 100.00
3,80 0.00 412 99.90 417.00 0.00 888,71 100.00
4,19 0.00 4,85 -1 888.71 0.00 84741 100.00
4.5 0.00 5.0 --X- ] S47.41 0.00 TS 100.00
8.08 0.00 6.63 99.00 784.23 0.00 970.07 100.00
40 : NI e —Number % 100
1 r 1 (] 1 I 1 ] ¥ i i ] '
1 1 L ¥ I E T * 1 [ ! H
1 ] 1 ] ' [} t 1 L - 1 . '
] i ' 1 1 + i v 1 B . .
b ' 3 1 1 ) [ . ] ' 1 : 1 q
' » ] . ] 1 ' »
l 1 1 1 i y L ¥ | 1 i t i i . 0
1 1 1 ) ] 1 ] 1 ) ] 1 1 ! N .
1 i 1 L] b i T 3 3 [} E t 1 4 '
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t 1 1 L 3 1 t 1 ] { 1 . 1 [
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] 1 1 t t [ 1 ] 1 i 1 ' 1 .

; A — et e e 10

Yo LK | T {17 ) B "0 OO0
‘ Particia Diametar (um.)
|

aivern instruments Ltd Mastersizer 8 long bed Ver. 2.11 P
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Scientific and Technological Research Equipment Centre

Chulalongkornr  Univeraity
Buliding 2-3 Chula Soi 82 Pheya-Thel Rd. Phatumwan Bangkok 10330 Tel. 2188029-22, 218811
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Result: Analysis Report
Sampis 1D; white Ase &k 60:20 Run Number: 1 Massuremam Date: Thy, Dec 18, 1099 1:52PM
Sarmpis Ple; PEERAP Record Number: 8 Anatysie Date: Thu, Dec 16, 1990 1.52PW
Sampis Path; A\ Resul Souros: Analysed
Sampie Notex: Test by Pranes: Sclentfic snd Technological Research
Equipmant Certre Chulslongkorn Univerally
Liquid medium: Wister
BYIGR DA
Range Lens; 300RF mm Beam Length: 2.40 mm Samplar; MS17 Obscumtion; 27.1 %
Fresentation: 30HD {Particie R, ={ {4208, 0.1000); Dipersant R.). = 1.3300) '
Analysis Model: Polydisperse Resiuat 0.242%
Modifications: Active —~ Kitied Data Channals: Low O; High 2
TSI SUas
Distribution Type: Volume Concentrstion = 0.0183 %Vl - Danaly = 1,000/ cub, am Gpeclic SA = 2712¢aq.mig
Mean Dismeters: . D(v.0.}= O53um D (v.CH)=_ 1038 um D 0= 2t.10um
D4 3= 1508um. op A= 221um Span = 1,081E+00 Uniformity = 1.017E+00
LR k] L TR % SEFIN () TS
xe 00T — U T T > —=TrZ T
0.08 0.00 007 0:00 A ] 04 2.00 40,80
0.07 0.00 008 0,00 8.00 10.04 10.48 50.84
008 0,00 0.09 0.00 10.48 11.08 1221 0.
0.09 0.00 0.34 0.00 1221 10,48 1422 71.88
0.11 0.00 013 0.04 14,22 0.53 10.87 A0.3%
0.13 0.01 0.18 0,02 10.67 (1] 101 8702
0.18 0.8 0.47 0.08 19.31 478 2248 nn
0.7 0.1 020 0186 22,49 210 220 .87
020 0.40 on 0.88 2620 1.80 3053 90.07
0.2 1.2 0.2¢ 1.78 30,63 088 3588 7.8
0a7 2,19 031 3.0 35.88 027 a4 15,
0.1 an - 038 (X1 41.43 0.00 @z 1A
0.38 1.69 0.42 780 87 0.00 8. I
0.42 1.40 0.49 9.55 S8 0.00 8551 .
0.49 1.38 0.5 10,88 8351 0.08 7032 T4
as 0.97 0.87 11,88 “7e32 a.13 . 1] 9197
0.87 0.79 0.7¢ 12,43 83,91 0.9 103,88 98,18
0.78 08 - 0.91 13,07 103,88 020 120.67 90.38
001 0.58 108 . 1382 120.87 018 140,58 93,54
1,08 0.5 124 1413 140,58 018 163,77 98,58
1.24 048 144 1458 e 012 160.80 98,01
144 038 1.88 1493 16080 012 mas 252
1.88 0.24 1468 18.16 B 0.14 288,08 - 90,08
168 0.18 228 1552 258.05 o.t7 301,08 0N
¥ a.14 208 . 1848 %01.68 0.20 381,48 2043
208 0.24 a0e 18.70 38148 0.21 400.48 W
am 04T - L 1818 409.45 0.14 anm ©9.82
LY 0.91 419 17.08 471.01 0.12 558,71 2054
499 1.4 488 18.72 88871 0.08 847.41 100,00
4.8 a7 560 2148 7.4 0.00 ™2 100.00
8,89 436 (1) 28.84 784.23 0.00 e78.67 100.00
_20 . L _ £ Voll-m"e % ety e ¢t e by s - w100
N . . . ; : ]
T . i : ' ' o
g : L g ' : » ".Ho
T : L : Bo
104, . : Bo
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e ; . : ' v m
— L 1
. ] . r
1 o °
T : ' ' : , . : : go
T L L '
T l . : j ; o
o ] L R
%.D'I Uy ¥ el 1 rhem e e 1111, 1) R
Malvern Instruments Lid. - Mastersizer S long bed Ver. 2.11 P
Malvern, UX Sarial Number: 32734-80 16 Dec 99 1

Tek0854 862458 Frx:0684 802780




dndnileiirinemwnfusenalulnd  phwensalirinensy

wwnsri 2 phsensol sew 62 annriln  Umadu  nyanm 10330 Tne. 2188029-52, 2188101 226

Sclentific and Technological Ressarch Equipment Centre Chulslongkorn University
Building 2.3 Chula Sol 82 Phaya-Thai Rd. Phatumwan Bangkok 10330 Tel. 2188029-32, 2188107

Resuit: Analysis Report
—SEMpE DA
Samgie 1O white fuse sl 60:20 Runt Number: 1 ) Measuremant Date: Thu, Dec 18, 1986 1:62PM
w.:;::w Record Number: B Anslysis Date: Thu, Dec 18, 1989 1;52PM
Sampie Notes: Teat by Pranes; Bciantific and Tachnologicsl Ressarch
Equipment Centre Chulslongkaorn Universty
Liquid medium: Weter
Range Lens; 300RF mm Baam Length: 2.40 mm Gamplar: M317 Obscurntion: 27.1%
Presantation: SOHD [Partica R4, = ( 1.5208, 0,1000),  Dispersant RLL. = 1.3300] .
Analysis Madst; Polydisperse Rasidual; 0.242 %
Modifications; Active — Kiflad Diata Channels: Low O;High 2
Diswfoution Type: Volums Concerdration » 0.0108 %\al Dansdty = 1,000 g / qub. om SpactficBA = 27121 mig
Mean Clamelers: Div,01}= 083um D tv, 0.6y . 10.38 um D, 0= 2.10um
Di4. 3= 1898um oP. 2= 221um Spen = 1.091E+00 Uniformity » 1,01 7E+00
‘|_" L o R S | LA~ ] B2 A S -~ I
0.08 0.00 0.07 .00 T.72 L)) 9.00 40.60
0.07 0.00 0.08 0.00 \ 9.00 10.04 10.48 50.84
008 0.00 0.09 0.00 1048 11.08 12.21 .M
0.09 0.00 .11 0.00 1221 10.14 “a T1.88
011 0,00 .73 0.01 14.22 083 1887 80.39
213 an 098 0.02 18.57: 683 1.3 8T.02
018 0.3 017 0.08 1831 478 2249 Mu.n
0.17 0.11 020 015 2248 310 28,20 94.87
0.20 0.40 0.3 0.68 2020 180 0.5 90.87
0.2 1.2 027 1.78 30.59 0.88 35858 97.53
027 .19 o 2.90 35.68 0.27 41.43 .
031 ] 0.8 a.19 4143 0.00 @27 7.7%
0,38 169 0.42 T.88 48,27 0.00 58.23 7.7
0.42 1.48 049 [k =) 5823 0.00 85.51 or.Te
049 , 1.28 0.58 10,58 58.31 0.05 78,32 27.04
0.88 0.97 o.07 11,88 78,32 0.13 8. COPTeT
© 087 ore o078 1243 . 0.1% 103.58 . 9018
[N ) 0.583 [+1- 5 3,07 103.65 0.20 120,87 0.3
0.9 0.8 1.08 13.682 120.07 018 14088 90.54
1.08 051 1.24 1413 140.58 0.18 18.77 90.82
124 048 144 14,88 3.7 0.12 190.80 90.81
1.44 038 188 ) 1.8 180,80 0.12 n.n sa.a2
168 0.2¢ ) 1.88 16.16 4228 0,14 Pl K] 99.05
1.60 ' .18 2.28 15.32 4 58.98 017 30180 : - ¥ ]
228 0.14 268 - 1548 301.08 0.20 W4 0.
265 024 A - 38,70 35143 021 40948 00.84
300 : 0.47 180 14.18 408.45 0.18 LATT.ON 0.82
380 0% 4.1% 17.09 477.00 012 8857 90.94
4.19 1.84 4.58 18,72 ) 858,71 0.08 84744 100,00
4,08 are 5.60 2148 7.4 0.00 To4.23 ) 100.00
580 438 663 2584 TE4.23 0.00 ar8.67 100.00
20 e e e e e, YOO s e ey e eae. . 100
4 : . I
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Malvern Instruments Lid, Mastersizer § long bed Ver. 2,11 p
Malemn, UK Serfal Number;  32704-80 16 Dac 69 14
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Result: Analysis Report
— EEMpH DR j
Sampie |07 white Rise aks 50:50 Run Number: 1 Massuremant Dats: Thu, Dec 18, 1090 1:80PM
Sample Fie: PEERAP Record Number, 11 Anslysis Date: Thu, Dec 18, 1000 1:58PM
Sampils Path: A Resul Source: Analyesc
Sarnple Notss: Test by Pranes: Scientific and Technological Research
Equipment Centre Chulsiongkonn Universlty
Liquid medium: Water .
SYIGR DVET
Range Lans: 300RF mm Beam Langth: 2.40 mm Barnpler: M817 Obscuration: 204 %
Presentation: 30HD [Particle RLY. = ( 152058, 0.1000%  Dispersant LI = 1.3300]
Ansiysis Model: Polydisparee Reskiuat: 0.181 %
Modifications; Active ~ Kiled Dats Channels: Low C; High 2 ‘
: TN SuoTa
Distribution Typs: Volume Concentration = 0.0163 %Vol = 1,000 g / cub, cm Spaciic SA. = 226308 m/g
Maan Diamatars: Div,0.9)» O075um Div, 06 =, 1202 un Div,00)= 2888um
DM, 3= 17.40um DB 7= 285um Bpan = 2.021E+00 Unlformity = 7.908E-01
S LSTTamy k) SER_FRTTeTy TS [ SIS oW [um] Lik RN
" L2 ) 111+ S U | L . M X . 585 ) ~ 704 —RoT
0.08 0.00 0.07 0.00 1.72 .08 9.00 30.08
0.07 0.00 0.68 0.00 900 - 7.8 1048 3768
0.08 0.00 0.09 0.00 10.48 a8 1221 4054
0.09 0.00 .44 0.0t 12.21 0.92 1432 58,18
on 0.01 0.3 001 14.23 10.08 18,57 8.4
0.13 0.0 0.15 0.03 1057 .1 1931 1548
0.18 0.04 047 0.07 19 1.718 2249 .
047 0.13 020 0.1 2.49 589 2020 89.20
0.20 0.9 o 0.58 .2 LN ] 30.63 D44
o 1.1 027 1.80 30.5% 2.8 35,58 98,11
027 1.70 oM 326 35.58 148 41.4) 07.58
0.3 1.3 0.38 502 4143 058 4037 $2.14
0.0 1.38 0,42 8.35 48.27 0.08 8n 9821
0.42 1.1 0.49 T.50 5823 0.00 04,81 98,21
049 1.1 0.55 8.89 0351 0.00 70.32 88.21
0.5 0.82 0.87 2.81 T6.32 0.00 84,81 88,21
0.87 0.e7 0.78 10.18 M. 0.08 103.58 98.27
0.78 . 0,54 o.M 10.72 10258 0.8 12087 .48
0.0 0.47 1.08 1519 120.57 0.25 © 140,88 98,70
1.08 0.41 124 11.80 140.53 [ F.] 1877 ©8.08
124 0.3 144 11:98 1877 024 190,80 820
144 on 1.08 1129 190.20 0.2t A 9.4t
1.68 0.22 188 . 12.47 mn 018 28008 £0.50
188 0.15 .20 {2.02 288,98 018 301.68 07
1.2 0.12 268 . 12474 201,68 012 381,48 90.87
168 0.18 62 iasd 35146 0.08 400.43 $9.68
3.09 o .80 13.20 40945 0.08 ATT.0N 100.00
3.0 058 419 13.78 477.01 0.00 558,71 100,00
419 1.07 480 1488 88 0,00 BaT.41 100.00
408 1.8 5.89. 10.89 ST 0.00 4.8 100.00
5.80 2.4 083 19.42 764.23 0.00 878.87 100.00
20 . , , b U P SO 1"
- [ G [l I
+ \ 980
afe ' 1
. . 1 . 1 % v
-+ 1 3 . . 1 . ' ¢ !
L ! L i ) 1 ' : 1 : I : -Pa
10). ; ,‘ : L A ‘ ' . ' ' ' '
T : l ) S ' 50
! 1 " " ] . i
-+ I 1 1 [ 1 ' . , . M
4 ! ' 30
.1_ : . L}
T ) ' ' . -Po
- b 3 ' . ' ‘ '
=4 t 1 1 i ' ¢ ' : -h 0
Q"" : 1 | l 1 ] f ] ’ ’ }
N R o 00 R | . e e L R
Particle Diamater {(um.)
alvem Instruments Lid, Mastersizer S long bed Ver, 2.11
aivern, UK Sarta) Number: 32734-89 18 Dec 06 1&
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Result: Analysis Report
. —SENpE DR
Bampis Fig: PEERAP Aecond Mumber; 11 Anailysis Dater; Thu, Dec 18, 1999 1:58PM
Sampls Notax: Tesi by Pranes: Scientific and Technological Ressarch '
Equipmant Centre Chulsiongkom University
Liquid medium: Yater
— BYEGT DTGNS .
Rangs Lans: 300RF mm Baam Length: 2.40 Sampilar; M917 Obacurstion: 20.4 %
Presentatiore 30HD [Particis R4, = { 1.8205, 0.1000%; Dispersand R.1. = 1.3300]
Analysis Model: Polydisperse Rusidusl: 0.181 %
Modifications: Active - Kihad Daty Channels: Low O; High 2 '
—RESUN ST
Distriution Type: Volums Concentration = 0.0188 %Val Denaly = 1.000 g / cub. cm Specfio SA = 226309 m/p
Maan Dismeters: Div,0t)=e O.TBum D (v, 0.8 = 1262 um Di{v.0.0)» 20.85um
D43~ 17.10um D3, 1= 288um Bpen = 2/021E:00 Uniformity » 7.905E-01
[ SIE8_Lw (U] Lk SUS_ARN T e L [ S ToWum) Lk, : SO IRTNY R
—UUs o LA i A — 583 [ T.7Z 2
0.05 0.00 0.07 0.00 1.72 8.05 2.00 30.08
0,07 9.00 0.08 Q.00 9.00 7.83 10.48 37.88
0.08 0.00 000 Q.00 10.48 8.38 1221 . 4.5
0,08 0.00 .14 0.0¢ 1221 082 1422 30,18
0.1 oM [*R} 0.0 1422 10.08 1657 58.24
013 0.1 0.18 0.03 10.57 [ W3] 1.0 7548
0.18 0.04 047 .07 19.39 .78 2249 B
0.17 : .13 0.20 019 240 599 28.20 8020
0.20 o 023 023 28.20 40 W53 0.4
023 1.01 0.2F / 1.89 a8y . 188 35,80 0811 .
027 1.70 oM 3. 35,56 148 41,43 97.58
0.3t .73 0.3 8.02 4143 0.58 48.27 04,14
038 136 D42 a3 48.27 " 0,08 se.n 88.21
042 1.18 049 180 50.2% D.00 65,51 08,21
0.48 : 1.11 053, 8,68 85.51 0.00 78.32 ss.21
0.58 062 0.07 9,51 7629 0.00 8.1 9821
. D.o7 o.07 o.78 1048 80.91 0.08 103.88 9827
o7 0.54 0.9 10.72 103,68 0.18 12087 0.4
Q.01. . 047 . 1.08 1118 120.67 0.25 140.58 98,70
1.08 [+ ] 1.24 1180 140.68 028 18.77 §0.60
1.24 038 144 R .77 024 160.50 T R
1.44 o 1.68 1228 180.80 0.21 |22 .41
1.63 0.22 1.98 24T 22228 019 5508 Wi
1.05 [+k] ] ¥ ] 12.82 288,05 0.16 301.68 0.
28 0.12 28 5 1274 301.88 012 38148 -7
288 0.8 - 308 3280 35148 0.09 40948 .6l
- 0.30 380 13.20 409.48 0.08 477.01 100,00
3.80 0.58 4.19 13.78 4Tl - 0.00 ssam 100.00
4,19 107 4,88 14.88 585,71 0.00 . BAT.41 100.00
4,88 ) 185 8.80 18.89 7)) 000 784.23 100.00
.69 2.4 §.63 1.8 78423 0.00 - 8787 100.00
20 . i YOMIRH | et e e e s e 100
- . . . : o
-+ ' L | ;
jz : il i ’ I [ s ¥ : :Bo
N . H ' I h [} :? 0
+ : : + : [ 1 ':
t A NIE L Z . b
-r 1 H : H '
i R S S : - 0
T [ v i
I o
I - | o
T o : RO
T S L : 10
Y ‘ ‘ : : S~ :
%'.UT...._....._-....._....,.....,...,.UT T TU.—. T SO ...-“'j:u.. ST Waen b “1000.0 10
~ Porticle Diameter (um.) '
faiver Instruments Lid, Masteraizer S long bed Ver. 2.1 '
" « dae . p.
IM"I. UK ) . Berial Number: 32734-8% 16 Dec 09 14
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Resuilt: Analysis Report
Bampie ID: whits fuse aki 2080 Run Number 2 Measuremant Date: Thu, Dec 18, 1099 1:220PM
Sampie Fle: PEERAP Record Numbar, 2 Analyals Dats: Thu, Dec 16, 1968 1:2090M
Sampis Path: A\ Result Source; Anslyssd
Sample Noiss: Test by Pranss: Sclentific and Technological Research
Equipmant Centre Chulslongkom Universlly
Liquk! medium: Water
—BYSBR DS
Range Lens: 300RF mm ;2,40 mm Sampler; MS1T Obecuration: 22.0 %
Prasentation: 3CHD m&l.-(‘lm 0.1000); Dispersant Ri. = 1,3300)
Ansiysia Modet, Polydlaperse Residuat: 0.208 %
Modifieations: Activg ~ Ki\ad Daia Channels: tow O;High 2
Distribtion Typs: Volume Concentration »  D.02I3 %Vol Donally = 1,000 p / qub, cm Specfic BA = 1918439 m/ g
Mawn Dipmaiers: D{v,07)= 133um D 08 = 1807Tum Div,0.0)e 3001um
Di4,3=~ 13.89um D3 2= 313um Bpan =4.734E+00 Uniformity » 8.184E-01
' My "SR ARREN [ URE% ] [ S LG Lk TS
U T — U oy — 553 %7 — TR %]
0,08 0.00 007 0.00 .72 .0 9.00 2040
0.07 0.00 0.08 0.00 9.00 5.2 10.48 2542
0.08 0.00 0.00 0.00 1042 T.08 1221 ne
0.08 0.00 0.14 Q.00 1221 295 14,22 4182
0.1t 2.00 0.13 0.01 14.22 1084 1857 8229
D.13 0.01 0.18 . 0.02 16.57- 1187 19.3 84.12
0,18 0.03 0T 0.03 19.21 10.88 2.4 T8.07
017 0.10 o0 016 248 867 20,20 84,04
020 032 s 0.42 220 458 0.8 90.62
0.23 o283 0.27 1.1 30.63 4.30 3358 4,92
027 142 o3 .73 35.58 242 414 9734
0.31 148 0.38 4.1 410 1.08 4327 90.2%
038 110 0.42 LE ) 48,27 0.18 e 98,07
042 1.04 0.49 6.3 58.23 .00 5,51 90,57
.49 0.08 0.59 7.58 84.51 0.00 78.32 98,57
0.58 0.73 0.87 8.09 w3 0.00 8801 04.57
087 0.5 o8 LX) ss. ™ 0.00 103.58 0807
o0.78 0.48 o 8.14 103.58 0.10 120.87 98.87
(1] 0.38 1.08 5. ] 12087 ‘022 140.58 b X ]
1.08 033 1.2¢ B.28 140.53 028 163,77 99.16
124 029 144 1018 19.77 [ F. ] 190.80 0.4
144 D28 1.3 1041 180,80 0.3 2228 9.84
1.68 02 1.05 10.63 prr i} 017 25888 9001
198 o.W 20 1082 - 20,95 0.12 30188 0.9
228 0.18 288 . 10.87 301.68 0.07 3148 100.00
288 0.13 208 1140 581,48 000 400.43 100.00
.08 0.14 3.560 1124 409.48 0.00 477.04 100.00
3.80 024 449 11.48 4T1.01 0.00 558.171 100.00
419 o468 45 11,98 BE5.TY 0.00 BAT.41 100.00
458 0.87 8.5 1282 G474 a.00 18423 100,00
.8.89 1.81 8.83 1433 4.2 £.00 78,07 100.00
20 ; . e 100
L : ; S
T NGl 5
o T 3 ' v
T S ! 8o
I :- ; : 70
+ : ] ; t |
+ : : : ' .
-+ . v 1 1 .
0 .. . S L .
4 ! ' . ] 1
+ . : ) )
4 ' . . .
| 1 ! 1 H i
t : | X X ' ?0
1] H ]
b . H ' lI ll . ' Po
-+ i I | : : . ¢
T oo ! : 10
0 } ' ] i t ’ : ! * 1 H . f :
00T . b 6'1 + ey, 4 s e s os aparie o ol X e -1---.—'- - rm.-._ . LI T .m.u .10
Partcle Diameter (pm.)
lalvern Instruments Lid. Mastersizer S long bed Ver. 2.11 p.
Ialvem UK Serial Number: 16 Dec 09 14
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Sclentific and Technologica) Research Equipment Centre Chulalongkorn University
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Resuit: Analysis Report
- T 2
Bampls Fie: PEERAP Record Number: 2 Anglysis Dats: Thw, Dec 18, 1960 +:20PM
Sample Petiy: A\ : : * Resut Soufce; Analysed
Sampis Notes: Test by Pranss: Scienitfic and Technoiogical Ressarch .
Equipment Centre Chulalongkom Liniversly
Liquid medium: Water
SYEBW DSEN
RengelLens: 300RFmm - Beam Langth; 2.40 mm . Samplar: MS17 . Obacurstion; 118 %
Pratenistion: 30HD [Particle R.1. » { 1.5295, 0.1000), Dispsrsant R » 1.3300]
Analysis Modat: Polydisparse . Resiousl 0260 %
Modifications: Active -~ MHied Deta Channaly: Low O; High 2
"R Sues
Distzution Type: Volums Concentration = 0.0223 %val Denaity = , 4,000 g / cub. cm SpecfioSA. = 18184 8. m/g
Mean Dinmstars: Dv,0.1)= 133um D 0.8)*= 18.07um O.09) XOtum
D4, 3= 1389um DR.J= 213um Span® 1,T4E+00 Uniformily = 8 184201
L) B G TOrY Rl x] —"Sus_ LT k] — SR (0 TR —
— O LX) — OO oo S B A - { 1.7 )] % (- J———
o008 - 0.00 0.07 0.00 1.72 365 ' 0.00 20.40
007 0.00 0.00 .00 .00 .22 ' 10.48 28
0,08 0.00 0.00 0.00 10.48 1.08 1221 2287
.00 . 0.00 0.4 0.00 12.21 0.08 “n e
044 0.00 ) 0.13 . oo - : 14.22 10.64 1857 8228
0.13 0.01 0.18 0.0% 1087, 1487 10.31 . 84,12
0.18 0.00 0.3% 0.08 1531 . 10,68 n® : 8.07
0.17 0.10 020 016 . 249 897 %20 84,04
0.20 0.5 o 0.4% 220 : ase 08 90,82
0.73 0.5 0ar 1.3 . 3053 4.30 35.58 84.92
027 1.42 : o1 273 /.58 . 242 414 .M
o.M 1.48 0.38 4198 C 4143 1,08 ) %039
038 1.18 0.42 638 .. 48,27 0.18 ) san §8.57
0.42 1.04 0.46 838 8y 0.00 8584 98,87
0.49 , 0.08 048 1.38 €551 .00 76.22 ' 98,57
0.58 on . DAY 8.0¢ w2 0.00 Y1) 90,57
0.87 0.50 . o7 L X"} . A 0.00 103.58 98.57
. 0r8 048 0.91 0.14 100.68 . 0.10 12047 .7
[+X-] 03 1.00 963 T 12067 0.22 : 140.58 90.59
1.08 03 L4 088 140.58 02e RL-% R
1.24 0.2 ' 144 1018 183,77 02 w080 9,41
1,44 0z2e ' 103 1044 18080 ¥ 2.2 ®0.ae
1.68 o 198 10.55 2.8 o.17 25005 0081
198 0.19 228 10.82 25885 ) 012 0168 0.9
F5-. ] 018 ‘2688 10.97 301.88 007 35148 . 100.00
88 0.13 08 = 11,10 251,48 0.00 400.48 100.00
308 0.14 3¢ 1124 400,48 Q.00 4TI N 100,00
60 024 41 11,48 * 41701 : .00 85871 100.00
419 048 4,88 11,83 58571 0.00 64741 100,00
488 0.87 649 1282 BaTAT 0.00 ;18] 100.00
5.60 1.5 885 L M3 T T C000 s78.07 100.00
.20 , ‘ RPN NV ARUPENS (.. IO OO 1
+ , ' f ¥ ' " Po
st . ¢ 1 N . .
_[ : L . X . i} . Po
1 1 ) . ] Ll
- 1 H 1 1 1
T : . . ' o
iR i i 1 ' : i
0. . . i - . . : X
_L ] T L] H H . .p
4 : . . . . ,Ho
2 ' : . ; i
+ f ! : ; ! , o
e [ ] H ' ' [ ]
o L o o 10
%-F : _/\-\ T N A : : ) . l . ma ‘. . ! EO
O [+ )5 BN 1. UG YT TN T T oo
Particis Diameter (um.) :
alvemn Inatruments Lid, Mastersizer S long bed Ver. 2.11 p.
. Sarisl Number: 16 Dec 09 14
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Scientific and Technological Ressarch Equipment Centre Chutsiongkorn: University
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Result: Analysis Report
ST DRAE
Semple ID: 82 JTPINSTANO : Fan Number: 2 : Masguremant Date: Wed, Nov 17, 1099 10:04AM
Sample Fl PEERAPAT . Record Number; 18 Analysis Dats: Wed, Nov 17, 1999 10:04AM
Saois Pahc AA ‘ Resull Bource: Anaiysed
Sample Notes: Teat by Pranes: Scientific and Technological Rassarch
Exuipment Canire Chulsiongiom Univarsly
Licquic medium: Waler
—
Range Lena: J00RF mm Boamn Longi: 2.40mm - Gampler. M8Y7  © Obecurstion: 29.9 %
Presentation: 30HD [Particle U1, = ( 1.426, 0.1000)  Dispersant ALl @ 1.3300] -
Analysis Madel: Polydisparss Resldual: 0.200 %
Acthve - Kiled Dats Charele: Low @ High 2
‘ g g
Distribution Typaz Volumne Concentration »  0.01188 %Vl Danalty s 4,000 § / cub, cm - GpaclicSA e 43%20sq.m/g
Aisan Dismelers: Div.0.0)= 040um biv,05 = B.96um Div.00)= 45.00um
Ci4,3)= 2850um OP. 2= 1.38um Epem, = 8 4368400 Uniioemity = 2.8428400
.
) oo ] ooy 953 - R AL ‘.7 - DE—
0.08 0.08 007 £.09 172 aer - £.00 80.10
007 - 0.10 0.08 a1p 2.00 %0 1048 5381
0.08 0.18 0.00 .24 10.48 a7 1221 P
0.00 0.20 0.1 084 1231 an 1n 01.29
011 028 043 053 1422 v 18.87 8490
013 0.40 0.18 .3 1867 an 103 an
0.18 0.67 017 Y 10.51 am 2249 7250
0.17 08z 020 241 2249 a2 2820 7042
0.20 1.18 0B 317 26.20 374 : 20.8 018
023 188 oar 232 3053 EY M 2858 %
0.2 .0 021 792 3556 s Py 8.8
031 1.81 03 o 4143 21 8 872
0.36 1867 0.42 10.60 4827 230 s 2.0
042 1.57 0.49 1247 8 1.80 85.51 Y™
o4 1.80 0.8 1867 6584 134 ) 9818
0.8 138 0.87 1802 732 0.98 8891 9.
087 128 ore 1828 851 068 108.68 "
are 1.10 oo 247 108,58 048 12087 :M
o s . 1.08 062 120.67 034 14053 -
108 . 118 124 1017 140.58 028 187 _:;.ea
124 . 147 1.44 Hoh 1877 o 190,80 mﬂ
144 2 1.68 2218 190.90 0.12 mn
1.8 134 108 248 2228 o8 258.08 aoo.u"
1,08 145 278 2492 26808 0ot 301.68 20
23 . 28 - |. 2em 201,89 002 38148 - 0.2
288 102 s00 .49 38148 0.08 40948
309 2 "L 390 2073 40945 o013 ey o
360 257 a9 30 4T7.01 028 s bopid
m : 2n 483 821 58874 038 3.2 :::
. Y. Le S0.44 84741 049 84
23 .
580 344 ) 4268 7842 . 041 s A7 1::
10 . Wi %
T T R AAT 1A b T SRR "
+ A A' 111 : S
! 1 ' 1 1 ] i 1 : !
4 | ) | | ' | : ! ’
1 1] 1 1 1 , 1 .
] i i i T I3 ! '
+ ] ' ' i ' i Y ; :
1 ] ) [ 1 1 : ! t
b ) \ } ) y K ! '
- ] t 1 ) 1 1 : ! !
“ ' | I i ' | X ' !
1 ! ) 1 1 ' 1 : ! !
: P D : ! L
i " 1 ; ' ) ; : ! !
T’ t 11 i 1 ! ' ' X ' !
) ' ' ) ) i X ! !
- 1 ' 4 I ] [ f K ' 1 .
1 ' i i | ) ) : . !
| L " L
! : : : ) . : . : : ‘ 0
- 1 1 ] ] : : : : 1 1 ' :
\ ' \ ) \ : : ; i 1 ' 1 10
Q : : ] ' 1 ] [ 1 ll : ! !
0.0t A | ‘ ‘ ' ' —— : ] ; ; ,
| 1o J&g oD T
Ha!vuntr&tmmum. Mastareizer 5 long bad Ver, 2.11
Serial Number:
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Resuit: Analysia Report
SR ORa
: Massurermnant Dabe: Wed, Nov 17, 1089 10:04AM
1D 82 JTPINATANO Run Number: 2 L
mmmm- : Rucord Number; 18 Anslysls Date: Wad, Nov 17, 1909 10:04AM
Gample Path; A\ Result Souroe: Analysed
Sampls Note: Test by Pranse: Sclentiio and Tmﬂ Ressarch .
Equipment Centre Chulslongkom Unkerslty
Liquid medium: Water
SRS DR
Prasentation: 30MHD [Particle R.|, = { $.5295, 0.1000% Dispersani R, = 1.3300]
Analysls Modst: Polydisparse Roakdust: 0208 %
Modifications:; Active — KBind Date Channais; Low O; High 2
g0 le e
Olstritastion Type: Volume Conceniration = 0.0188 Yol Denalty ' 1,000 g/ cud, om SpecificSA.» 433208q.m/g
Mo Clamaiere: Div,0.1)= 0.40um , Ov.0H= 898um Ok, 00 40.09um
O, 3= 28.50um ' DI 2= 1.38um Spen = 8. 43CEL00 m-mm
| L] % ) ey 35 L S X - prmam
0.08 0.08 0.07 0.09 7T 367 9.00 50.10
00T 0.10 0.3 0,19 9.00 70 10.48 53,01
0.08 .18 0.02 0.34 1048 in 1224 571.52
0.09 0.20 R L 0.84 ) 1221 72 1422 01.20
o.11 0.28 0.93 08 142 T4 10.57 54,96
0.13 040 ’ 0,18 12 18.57 378 190.31 88.77
018 57 a7 i Pra) %N 382 2.8 7259
017 D.62 0.20 a4 249 382 220 T8.42
0.0 1,18 0.3 377 220 374 05 p0.18
023 1.58 par 832 20.53 254 a55S - %,
027 1.01 0.31 T.12 3555 3.22 4143 3803
0.34 1.0 , 0.3 i Lk ] . 414 M a3r 8.
0.8 1.67 0.43 10.60 4827 230 - W <] n.02
0.42 1.87 0.49 1217 4. 180 85.51 .8
049 . ' 150 0.58 13,87 8581 1.4 Ta32 518
0.58 138 0.87 1802 . 7852 088 ..% ] P
0.er 1.20 0.78 1825 i n.se 103.58 98,81
[ %/ ] 1.1 081 1TAT . 103.88 4 - o048 . 120.67 728
0.0 1.18 1.08 18.62 $20.07 0.34 140.58 eT.A2
1.08 1.16 134 1877 140.50 0.28 18,717 97.87
124 147 1.4 2004 .77 " 0.18 180.30 90.08
1.44 1.2 1.9 22.18 160.80 0.t12 nam $3.17
1.8 M 188 23408 0.3 0.08 25805 9028
1.08 148 . raam 2402 25098 0.0 301.68 0.8
20 1.68 .68 . 20.57 ¢ .68 . [-T: - S 3B1.48 9.3
.58 1.9 .09 2049 35146 0,08 40048 0.4
.09 2.0 ' 300 0. 409.45 0.13 477.01. - Y
.80 .57 419 N30 4T : 0.28 SE8T .72
a1 20 im0 T sy )7 o 84744 90.10
458 3.20 889 041 q 04T A4 0.49 TS4.23 90.50
8.9 34 aes 4288 T8 .41 mer 100.00
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Result: Analysis Report
EANPRDRETE .
w Sample 10; JaTest Powder No,10 Run Number: 2 Massurement Deta: Thu, Jen 27, 2000 O-SAAM
Sarmple Fie: NARISARA Racord Number; 15 : Analysis Dsia: Thu, Jan 27, 2000 S:A8AM
Sampie Patit A\ Result Source: Analysed
Sampile Notes: Tast by Pranae; Sclemtfic snd Technological Resssrch
Equiprmant Centre Chulalongkom Universy
Liquid medium; Water
“EYEINN DI
Range Lans: 300RF mm Beam Length: 2.40 mwm Sampler; M817 Qbscuration: 20.2 %
Pressntation: SOHD {Particie R.1. = ( 1.5205, 0.1000% Disparsant R = 1.3300)
Ansiysls Modet Polydisparss ' Reslduar: 0811 %
Modifications: Active — Kiad Dats Channeix Low O HIgh 2, e
NN SUEuEy : -
Disirfbution Type: Volume Concentration =  0.0078 %ol Denally = 1.000 g/ cub. om Specific S.A.= B.48802q.m/p
Metn Diwmetars: D(v.0.9)= 03um D(v,05) =" 442um D{v, 09 = 1080um
D4, 3= Bedum - DP2=  ti0um Open = 2 3358+00 Unormity = 8 378E.0t
W[__TWT—‘ TR [~ SLZe_kow (o) Lk [~ RS
. 2 — U oy oE KX 747 AL T2
0.08 0.08 0.07 .00 7.72 68 - 9.00 53,85
007 0.10 0.08 0.20 9.00 824 10.48 50,80
Y] 0.18 0.2 0.8 10.48 388 172 wnn
0.00 o2 0.1 oLe 12 284 4.0 0841
.11 0.51 a.13 0.87 1422 1.84 18.87 o7.08
0.13 0.44 0.18 1.9 18,57 008 19.3 o7.00
0.18 0.04 047 198 10.31 0.8 249 00,82
017 . 0.00 020 b2 ] 249 0.32 28.20 00.64
0.20 143 0.2 434 .20 028 30.59 0000
o 197 0.27 B 3053 0.22 8.5 T
027 238 031 LY 288 0.20 41.43 9.5
0. 2% 0.38 1102 #a1.42 018 4827 00.82
0.38 210 0.42 13.20 4927 0.12 58.23 9.79
042 200 049 18,28 s0.23 007 es.61 99.08
e 1.00 0.58 1721 /185,89 0.04 78.32 209
0.50 1.7 0.67 16.98 ».3 0.03 s2.91 29,04
067 . 187 _ 0.78 .82 88.61 am 100.50 29.00
078 . 144 1] A8 103,88 : 002 12007 90.00
091 1.30 1.08 nn 120.87 oo 140.58 . 9.0
- 1.00 128 1324 2¢.48 14,88 0.01 18377 100,00
124 Y] 144 2375 7T . 0.00 190,00 100.00
A4 141 1.8 2747 190.80 0.00 berd 100.00
1,68 1.09 1.98 2888 ma 0.00 28008 100,00
198 218 128 M . 25808 0:00 01,63 100.00
.28 281 288 . ne . 01,08 + 0,00 351,48 100.00
. 288 368 3.08 ar4s 381,48 0.00 409.45 100,00
3,08 4.04 3,80 4212 409.45 0.00 AT 100,00
380 585 419 arTY 4110 0.00 58571 100.00
419 067 458 24.38 83871 i oo0 84741 100.00
408 734 88p 6156 84741 0.00 5023 100.00
5,09 7.58 a5 : 80.63 784.23 0.00 878.87 100.00
0., T (- L b I 100
'1" : t —po
n. ' : : ; pﬂ
T : i . 0
+ ' ¢ : i ' : . :BCI
: : : f 7 L 5o
%r : ' ' . i
4 : : N . . 40
1 ’ ' i
T .' ' : 0
T ' ) : . .'ED
L . f ; f |
e oo A ' o {10
%- = - - 3 . 1.0— L T T T.U'..OH [T T ;-.-:-;-—::T"V-'c-‘m . e b .T 0 )
_ Particle Diameter (um.) ooo
aivern Instruments Ltd. Mastersizer § long bed Ver. 2.11
. - s p
aivern, UK : Serisl Number: 32734-89 27 Jan 00 1€

21:0804 892488 Fux:0884 802780
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Result: Analysls Report
Sampie I0: JIS POWDER NO.11 Run Number: 2 Messuremant Dute: Bun, Jan 08, 1980 10:01AM
SIH::FIO:PERAPAT Racord Number, 21 Analyshs Datex Sun, Jan 08, 1983 10:51AM
Sampie Path: A\ Rasull Source: Analysed
Sampie Notes: Test by Pranse: Sclentific end Technological Ressarch
Eduipment Contre Chulaiongkom Liniversity
Liquid medium: Water
SYEI DA
Range Lenx: X0RF mm Basen Langth: 2.40 mm Samplar; M517 Obscuration: 34.0 %
Presentation: 30HD [Particle R), » { 1.5208, 0.1000; Oispersant R.I. = 1,3300]
Analysia Modet: Polydisperse Residust: 0204 %
Moxiifications: Active ~ _ Kiad Deta Channels: Low O High 1
= RISy
Distritustion Type: Volkame Conceniration » 0.0088 %Vol Dantity® 1.000 g /cub, an .SpaclficSA = 10388883 m/ g
Mean Diametars: Div.0.1)s 028um Diwo5= 08Sum D(v.09)= 388um
D[4,3= 212um D> 2= 0.580um Span'= 5 8TEE+0 UnZformity = 1.YYTE+00
BRI R R Rk T R s R e R R R )] — MR “SRE_FRN Wy TE%
L] )< ~ U vos | L= 5 — 17 L1
0.08 0,08 0.07 0.08 1.72 213 9.00 97.59
0.07 0.1% 0.08 020 9.00 1.47 1048 90,08
0.08 0.18 0.08 038 10.48 080 1221 - 9908
008 028 0.1 D.8¥ 12.21 0,94 14.2 100.00
0.1 0.39 0.13 1.00 14,22 ‘ 0.00 1887 100.00
0.13 0.63 0,18 o F =] 16.57 0,00 1M 100.00
018 1.08 04T 59 181 0,00 2249 100.00
017 1,04 020 453 2.4 0,00 2820 100.00
0.20 3.17 0.23 7.70 28,20 0.00 30.53 100,00
0 409 027 12.84 30.53 0.00 N} 100.00
027 822 031 18.39 38,56 0.00 4149 100.00
o 810 0.38 2497 41.43 0.00 4027 100,00
0.38 525 0.42 30.24 40827 0,00 50.23 100.00
0.42 -4.T0 0.46 .62 8.1 0.00 85.5¢ 100,00
0.49 432 0.58 .23 45.01 0.00 082 100.00
0.53 3.59 0.87 42,82 7832 0.00 849t 100,00
087 321 [y ] 48,04 Ba.54 0.00 103,58 100.00
o.78 .02 oM #49.08 103,58 0.00 120.87 100.00
o 301 1,08 5207 120.07 0.00 140.58 100.00
1.08 3.10 124 < BAAT 14058 0.00 1677 100.00
1.24 3D 1.44 B3.40 18277 0.00 190,80 100.00
1.4 328 1.58 8168 180.80 Q.00 - 100.00
182 327 168 4.8 22228 0.00 253,05 100.00
1,808 - N 28 8.24 25865 .00 301.08 100.00 -
228 Y 285 v 71.80 501.88 .00 35148 100.00
268 335 .09 T4.88 36148 0.00 40048 100.00
30, .48 .80 .3 409,48 0.00 4TT.01 100.00
3,60 364 ERT] 91,67 ATT.N 0.00 553,74 100.00
419 an 458 8585 855.71 0.00 4T AL 100.00
488 3.64 - 8.5 847.41 0.00 T3 100,00
589 Ex ] 8.63 $2.60 T54.23 0.00 878.07 100.00
10 . Volume % 100
' i i \ [ T
1 . i L
T‘ 1 : : ' i --m
] 2 1 1 . i
T P ,
i + . % ' ¥
T : ! : | | ! ' (+
. . : ] ] t
) v ' | B
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T ' .30
i ; r | 2o
I 1 H
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Sclentific and Technological Ressarch Equipment Centre

Chulalongkorn  University

Bullding 2-3 Chula Sol 62 Phays-Thai Rd. Phatumwen Bangkok 10330 Tol.: 2188029-32, 2188101 .

Result: Analysls Report
Sample I0; I3 POWDER NO.11 Run Mumber, 2 Moasuremant Date: Bun, Jan 08, 1980 10:51AM
Sample Fllg; PEERAPAT Racord Number, 21 Analysls Date: Sun, Jan 08, 1980 10:51AM
Sample Path: A\ Resull Source: Analysed
Sample Nutes: Teat by Pranse. Sclamific and Technoiogical Research
Equipmant Centre Chulalonghom Liniversity
Liquid medium. VWater
— SHGRM UV
Range Lans; 300RF mm Beam Langth: 2.40 mm Sarmpler: MS17 Obwcaraiion; 34.0 %
Prasantation: SOHD [Particte RLI = ( 1.5208, 0.1000); Dispersant ALl = 1.3300} .
Analysia Modet Polydinperse ) Rasidusl: 0.284 %
Modifications: Active — Killed Dats Channais: Low 0; High 2 )
RSUN CHEEuEs
Distrintion Typs: Vohamne Concentration = 0.0085 %Vol Danalty = 4,000 g / cud. am Specifio SA.w 10,3888 sq.m/ g
Maean Disrnaters: D{v,0.1)= 028uvm Dv,0F) =" 0.85um Dv,08)» S80um
Di4,3l1= 2.13um DP.2= 0S0um Bpen = & ATSE+OQ Unlformlly = 1.777E+00
L) Lk TRORTS ) [ SRR () ik o ) T
- U5 T3 LA ] L1412 B '|' 4% 1772 )
0.08 0.08 0.07 0,08 1.72 a1 .00 18- )
0.07 0.11 0.00 0.20 $.00 . 1.47 1048 99,00
0.08 0,18 0.09 0.34 10.48 0.60 1224 90.08
0.09 D.28 0.11 051 1221 0.4 14.22 100.00
0.11 029 0.13 1.00 1422 ) 0.00 18.57 100.00
0.13 0,63 0.15 163 16.57 0.00 1091 100,00
0.8 1.08 017 f2.89 1931 0,00 2249 100.00
0.7 1.04 0.20 453 2249 000 28.20 100.00
0.20 317 023 7.70 . 268,20 0.00 30.53 100.00
0.3 498 02r 12.04 30.53 0.00 35.58 100,00
0.27 823 0.51 1888 | as.68 0.00 4143 100.00
0.3 8,10 0.38 A48T 4 45.43 0.00 4827 100.00
0.38 525 . 0.42 3021 48.27 0.00 5.3 10000 .
0.42 4.70 048 a2 5623 0.00 85,51 100,00
049 432 058 3823 635,51 0.00 T18.32 100.00
0.58 3.5% 0.87 J 42.63 T8.32 0.00 88.94 100.00
007 321 o 48,04 ‘ 88, 0.00 103.58 " 100.00
018 3.02 o 2505 103,58 0.00 120,67 100.00
0.91 3.0t 1.08 207 120.67 0.00 14058 100.00
1.08 310 : 1.24 58,17 140.58 0.00 183,77 100.00
124 n 144 B8.40 183,77 0.00 190.80 . 10000 .
144 328 1.68 51.65 180.80 0.00 222.28 100,00
1.68 kW1 1.08 48 pro¥ 3 0.00 FL X 100.00
1,88 3.0 2.8 68.24 . 28805 0.00 301,88 100.00
20 227 258 . 74.80 301.08 0.00 351.48 . 100.00
285 338 .08 74.88 35148 0.00 409,40 100.00
e .48 80 T8.53 409,48 .00 4TT.0% 100,00
3.80 384 418 21,97 4TT.00 0.00 885.71 100.00
419 T2 4,88 85.69 385.71 0.00 84T A1 100,00 .
483 LY -1) [ A1) o8- ] 84741 0.00 54,23 100.00
5.09 imn 8.63 92.68 TH.23 1 - I 878.87 100.00
10 t + + ' Volgm % Lo RIS DR LR D) ] :-l-l-f e T TR TR l1°°
1 ' h . ¥ . L.
€L : 1 ; 1 | . Po
] i H
- ; . bo
. , !
t f ' : : ) . Jro
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A . : . . : ! B0
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. ! - ?
T ! : H . |40
: I L _ ko
f : ; ; 20
. : . ' . ' ; !
L L : ! : L - he
f . ¥ B H B i . l 7 . I
%lm ----—o---—o-----—o—--&---—u:-‘— R R L I | o-v--':uv - + o p——r -—w:o—- s e . m B [ T »1m-° :0
. Particle Diameter {(pm.)
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Malvermn, UK Serial Number: 32734-50 08 Jan 8O 11
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LS Particie Size Analyzer
237

Group 1D: RUN1

Zile name: p22nir-1.501
Sample 1D: S15JTP22N1(S1)
Operator: Run number 1
Comments: JIS TEST POWDERII-2,NO1
DISPERSING AGENT:SODIUM HEXAMETHAPHOSPHATE
Optical model:  Fraunhofer
LS 230 Micro-volume Module
Start time: 17:14 16 Nov 1899 Run length: 60 Seconds
Obscuration: 11%
Software: 2.1 Firmware: 2.02 2.02
AY
Differential Volume
8_.
6 /N
£ /
g 4
3
3
1
07 T = _I‘!/\l'l T 7 T
0.4 1 2 4 6 /10 20 40 680 100 200 400 1000 2000
Particle Diameter (um)

Volume Statistics (Arithmetic) p22n1r~1.$01

Calculations from 0.375 pm to 2000 um

Volume
Mean:
Median:
D(3,2):
Mode;
dsg:

% > 5
Size ym

5.764

100.0%
3.235 ym S.D. 5.408 ym
2.171 ym CV.: 167%
1.490 ym Skewness: 4.686 Right skewed
2.787.um Kurtosis: 22,13 Leptokurtic
2.171 pm

10 20 30 40

4.249 3.418 2,918 2,528
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“"OULTER

Cumulative < Volume

100 /__,____/—
801 ,/
) /
g 60 /
£
S 404
o
> -
yd
20 /
0—r=r— T T T T T T T
0.4 1 2 47610 20 40 100 200 400 1L'J0 2000

Particle Diameter (pm)
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22n1r~1.501

Channel Diff. Cum. > Channel . Diff. Cum. >
Diameter Volume Volume Diameter Volume Volume
{Center) % % (Center) % %
Hm ’ um .
0.393 0.59 100 37.98 0.25 0.31
0.432 1.04 99.4 41.67 0.053 0.057
0.474 1.48 984 . 4575 0.0047 0.0047
0.520 2.01 96.9 50.23 0 0
0.571 2.35 94.9 55.14 0] (0]
0.627 2.55 92,5 6052 0] 0
.0.688 . . 283 90.0 6644 0] 1]
0.755 2.65 87.3 72.95 0 0
0.829 2.59 84.7 80.08 0 0
0.910 2.47 82.1 87.90 0 0
0.99%9 2.34 79:6 98.49 0 0
1.097 2.29 773 ‘ 105.9 0 0
1.204 2.37 75.0 116.3 0 0
1.322 2.59 728 127.8 0 4]
1.451 2.97 70.0 140.1 0 0
1.593 349 67.1 153.8 0 0
1.749 4,14 63.6 168.8 0 0
1.919 4.87 59.4 185.3 0 0
2.106 5.57 54,6 203.5 (0] 0
2.312 6.14 45.0 223.4 0 c
2,639 6.46 42.9 245.2 0 0
2.787 6.49 36.4 289.2 0 0
3.080 6.17 29.9 295.5 0 0]
3.359 5.52 23.7 324.3 0 0
3.687 4.61 18.2 3561 0 0
4,047 3.56 13.6 390.9 0 0 |
4,444 - 2.50 10.0 429.2 0 0 |
4.878 1.57 7.55 471.1 0 0
5.355 0.87 5.98 517.2 0 0
5.878 . 0.42 5.12 567.8 g 0 0
6.452 0.22 470 623.3 0 0]
7.083 0.15 4.48 684.2 0 0
7.776 0.17 4,33 751.1 0 0
8.536 0.20 416 B824:5 0 0
9.371 0.18 3.96 505.1 0 (0]
10.29 040 3.78 g93.5 0 0
11.29 0.026 3.67 : 1091 0 0
12.40 0.0028 3.65 1198 0 0
13.61 0 3.64 1315 0] 0
14.94 0 3.64 1443 0 0
16.40 Cc 3.64 1584 0 Cc
18.00 '0.0013 3.64 1739 0 0
19.76 0.022 3.64 1909 0 0
21.69 0.13 3.62 0
23.81 ' .36 3.50
26.14 0.64 3.14
28.69 0.83 2.49
31.50 0.81 1.67
3458 0.55 0.86
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| .
le name. p22n3r~2.501 Group ID: RUN3
ample ID: S10JTP22N3(S3)
perator: Run number: 1

omments: JiS TEST POWDERS 1-2,NO3
| DISPERSING AGENT: SODIUM HEXA METHAPHOSPHATE

pticat model:  Fraunhofer

5 230 Micro-volume Module
art time: 11:58 18 Nov 1989 Run length: 60 Seconds
bscuration: 9%
oftware: 2.1 Firmware: 2.02 2.02
Differential Volume
8-
6
g
g
2
O
>
Z2 -
0 T — S ,'
) S T T 1 ° 7 T = T AR T | DI T
0.4 1 2 4 6 10 20 40,60 100 200 400 140 2000
Particla Diameter (um)
Volume Statistics {Arithmatic) p22n3r~2.501
alculations from 0.375 pm to 2000 ym
ume 100.0%
3an: 12.28 ym S.0.. 6.360 ym
adian; 11.85 ym C.V. 51.8%
3,2): . 6.359 ym Skewness: 0.275 Right skewed
yde: 12.40 pm Kurtosis: -0.378 Platykurtic
0 1185 pm
% > 5 10 20 30 40

Size ym  23.97 21.46 17.59 16.14 13.36
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20~
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LS Particle Size Analyzer

COULTER

p22n3r~2.501

Channe! Diff. Cum. > Channel . Diff. Cum. >

Diameter Volume Volume - Diameter Voiume Volume

(Center) % % (Center) % %
Hm : um
0.393 : 0.1 100 37.96 ‘0 0
0.432 0.20 99.9 41.67 0 0
0.474 0.30 99.7 45.75 0 0
0.520 0.36 99.4 50.23 0 0
0.571 0.38 99.0 55.14 0 0
0.627 0.35 98.7 60.52 0 o
0.688 0.29 98.3 €6.44 0 0]
0.755 0.21 98.0 7295 0 0
0.829 0.12 a7.8 80.08 0 0
0.910 0.039 977 87.80 0 0
0.999 0.0031 97.7 96.49 0 0
1.097 0 974 105.9 0 0
1.204 0 97.7 116.3 0 0
1.322 0 o7 127.6 0 0
1.451 0 97.7 140.1 0 0
1.593 0.013 ouY 153.8 0 0
1.749 ~ 0.18 97.6 168.8 0 0
1.919 . 0.58 9758 185.3 0 0]
2.106 1.07 96.2 2035 0 0]
2.312 "~ 1,56 95,8 223.4 0 0
2.539 1.93 942 2452 0 0
2.787 2.08 92.3 269.2 0 0
3.080 1.90 ‘ 90.3 295.5 0 0
3.359 1.48 88.4 3243 0 0
3.687 0.91 86.9 S58.1 0 0
4,047 0.30 86.0 390.9 0 0
4.444 0.023 85.7 429.2 0 0]
4,878 0.021 85.6 4711 0 0
5,355 0.31 85.6 517.2 0 0
5.878 1.08 85.3 567.8 0 0
6.452 2.02 84:3 6233 0 0
7.083 3.05 82.2 684.2 0 0
7.776 4,08 79.2 751.1 0 0
8.536 4,99 751 824.5 0 0
9.371 5,88 70.1 905.1 0 0
10.29 6.73 64.3 993.5 0 0
11.29 7.43 57.5 1091 0 0
12.40 7.83 50.1 1198 0 0
13.61 7.76 42.3 1315 0 0
14.94 7.13 345 1443 0 0
16.40 6.13 27.4 1584 0 0
18.00 5.12 21.2 1739 0 0
19.76 4,49 16.1 1909 0 0
21.69 4,38 118 0
23.81 ' 4.03 7.26
26.14 249 3.23
28.69 0.89 0.73
31.50 0.042 ' 0.042
34.58 0 0
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“OULTER

RUN2

ile name: p22n4r~2.301 Group 1D:
sample 1D: S13JTP22N4(S2)
perator. Run number: 1

somments: JIS TEST POWDERS 1I-2,NO4

Dispersing Agent : Sodium Hexamethaphosphate

5ptical model:  Fraunhofer
S 230 Micro-volume Module

tart time: 19:19 16 Nov 1999 Run length:

bscuration: 8%

oftware: 2.1 Firmware:

30 Seconds

2.02 2,02

DifferentialVolume

|
|
‘ 12
|
. 10
|
| ,.. 8-
g
NI
=
8 4
|
| 2-
0 AN
N=7—/™ 1 | S LA -~ N B T 71 T
0.4 1 2 4 & 10 20 40 100 200 400 1000 2000
Particle Diameter (pm)
Volume Statistics (Arithmetic) p22n4r~2.501
-aiculations from 0.375 pym to 2000 pm
'olume 100.0%
lean; 21.83 ym S.D,: 7.878 um
ledian: 21.44 ym Cv.: 36.1%
(3,2): 16.51 pm Skewness: 0.188 Right skewed
flode: 21.89 pm Kurtosis: 0.680 Leptokurtic
50- 231,44 pm
% > 5 10 20 30 40
Size ym  34.90 31.54 28,10 25.53 23.38
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Cumulative < Volume
100 P
80—
;‘: 60
£
3 40—
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0 —r T T ) E——— | | Y — T | T —r T
0.4 1 2 4 810 20 40 100 200 400 1tJ0 2000

Particle Diameter (pm)
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~OULTER
22n4r~2.501

Channel Diff. Cum. > Channel . Diff. Cum. >

Diameter Voiume Volume Diameter Volume Volume

(Center) % - % (Center) % %
pm ' HM
0.393 0 100. 37.96 1.20 3.82
0.432 0 100 41.67 1.57 2.62
0.474 0 100 45,75 1.05 1.05
0.520 0 100 50.23 0 0
0.571 0 100 55.14 0 0
0.827 0 100 60.62 0 0
0.688 0 100 66.44 0] 0
0.755 0 100 72.55 0 0
0.829 0 100 80.08 0] 0]
0.910 0 100 87.90 0 0
0.999 0 100 96.49 0 0
1.097 0 100 105.9 0] 0
1.204 0 100 116.3 0 0
1.322 0 100 127.6 0 0
1.451 0 100 1401 0 0
1.593 0 100 153.8 0 0
1.749 0 100 16¢8.8 0] 0]
1.919 0 100 185.3 0 0
2.106 0.25 100 203.5 0 0]
2.312 0.73 98.7 223.4 0 0
2.53% 1.01 99.0 2452 0] 0]
2.787 0.87 98.0 26%.2 0 0
3.060 0.35 97.1 2955 0 0
3.359 o - 96.8 324.3 0 0
3.687 . 0 96.8 3581 0 0
4,047 0 96.8 390.9 0] 0
4.444 0 96,8 4292 0 0
4,878 0 96.8 4711 0] 0
5.355 0 96.8 517.2 0 0
5.878 0 98.8 587.8 0 0]
6.452 ' 0] 96.8 6233 0 0
7.083 : 0.17 96.8 684.2 0 0
7.776 0.44 96.6 751.1 0 0
8.536 0:54 96.2 B824:5 0] 0
9.371 0.83 9586 905.1 0 0
10.29 095 85.0 993.5 0 0
11.29 1.50 94.1 1091 0 0]
12.40 2.37 92.6 1198 0 0]
13.61 3.81 90.2 1315 0 0
14.94 5.64 88.4 1443 0 0
16.40 7.41 80.7 1584 0 0
18.00 8.99 73.3 1739 0] 0
19.76 10.3 ' 64.3 1909 0 0
21.69 11.0 54.0 0
23.81 ' 10.7 43.0
26.14 9.92 32.4
28.69 9.08 22.4
31.50 8.71 13.4

34.58 2.85 8.67



A Y aricie slze Analyzer
COULTER
File name: bm2.504 Group ID:

Sample ID: BIMODAL2(80:20)
Operator: Run number. 1
Zomments: White Fusad Alumina NO.3:NO.4
Water - Sodium Hexamethaphosphate
Optical model:  Fraunhofer
.S 230 Micro-volume Module
Start time: 22:42 14 Dec 1999 Run length: 10 Seconds
Obscuration: 8% .
Software: 2.1 Firmware: 2.02 2.02
Differential Volume

8_

6_

;Q“

2 4 \

=

S f

2— , "\\ !f \
SN \.
/ \._‘ /" \
0T /r _IL/I'I T \ur'n Y T
0.4 1 2 4 § .10 20 40 60 100 200 400 1000 2000
Particle Diameter (pm) '

2026% & 2.787 um

Volume Statisircs (Arithmetic)

alculations from 0.375 pm to 2000 pm

olume 100.0%

ean; 13.68 ym 3.D.:

edian; 12.83 pria CV.

(3,2): 8.805 ym Skewness:

ode: 13.61 ym Kurtosis:
% < 10 25 50 75
Size ym  3.344 8.825 12.83 18.21

bm2.504

7.039 um
515%

0.381 Right skewed
-0.436 Platykurtic

90
24.10
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cCOuLTER
Cumulative < Volume
100 —
7
S
80— /
//
g 60~
3 40—
S
20— -
0 T LA | / | J i o LI T
0.4 1 10 20 40 10 2000

Particle Diameter (um)
5.498% < 2.86 um
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COULTER

bm2.$04

Channel Diff. Cum, < Channel . Diff. Cum. <

Diameter Volume Volume Diameter Volume Volume

(Center) % % (Center) % %

Hm . Hm

0.393 0 0 37.96 0 100
0.432 0 0 41.87 0 100
0.474 0 0 4575 0 100
0.520 0 0 50.23 0 100
0.571 0 1] £5.14 0 100
0.627 0 0 60,562 0 100
0.688 0 0 66,44 0 100
0.755 0 Q 7255 0 100
0.829 0 0 80.08 0 100
0.910 0 0 87.60 0 100
0.99%9 0 0 96,49 0 100
1.097 0 0 105.9 0 100
1.204 0 0 116.3 0 100
1.322 0 0 127.6 0 100
1.451 0 0 1401 0 100
1.593 0.016 0 153.8 0 100
1.749 o021 0.016 168.8 0 100
1.919 0.64 023 185.3 0 100
2.108 1.12 0.87 203.5 0 100
2.312 1.59 1.99 223.4 0 100
2.539 1.92 3.58 245.2 0 100
2.787 2.03 5.50 269.2 0 100
3.060 1.85 7.52 295.5 0 100
3.359 1.43 9.37 324.3 0 100
3.687 0.87 10.8 358.1 0 100
4.047 0.29 11.7 3980.9 0 100
4,444 0.021 12.0 429.2 0 100
4,878 0.014 12.0 471.1 0 100
5.355 0.23 12.0 517.2 0 100
5.878 0.88 12.2 567.8 0 100
6.452 1,76 1311 6233 0 100
7.083 2.70 14.9 684.2 0 100
7.776 3.63 17.6 751.1 0 100
8.536 4.48 212 824.5 (0] 100
9.371 528 258.7 905.1 0 100
10.29 6.07 31.0 993.5 0 100
11.29 6.76 37.0 1091 0 100
12.40 7.21 43.8 1198 0 100
13.61 7.31 51.0 1315 0 100
14.94 6.98 58.3 1443 0 100
16.40 6.31 65.3 : 1584 0 100
18.00 5.56 716 1739 0 100
19.76 5.03 77.1 1909 0 100
21.69 4,84 822 100
23.81 - 4,82 87.0
26.14 4,36 91.8
28.69 2.84 96.2
31.50 0.89 99.0

34.58 0.063 99.9



article Size Analyzer

» (33134
COULTER
File name: bm3.501 Group ID:

Sampie ID: BIMODAL3(50:50)
Operator: Run number: 1

Comments: White Fused Alumina NO.3:NO.4
Water - Sodium Hexamethaphosphate

Optical model:  Fraunhofer

LS 230 Micro-volume Module
Start time: 22:58 14 Dec 1999 Run length: 10 Seconds -
Obscuration: 6%
Software: 2.1 Firmware: 2.02 2.02
DifferentialVolume
10
8._
g 6
Q , \
[=] : 1
> .‘: i
2 -/\\//
/’,_.
04 T ) T T T T T ™1 T T ] |
0.4 1 2 4 & 10 20 40 60 100 200 400 1000 2000

Farticle Diameter (um)

Volume Statistics {Afithimetic)

-alculations from 0.375 pm to 2000 pm

‘'olume 100.0%

‘ean: 11.82 ym

Aedian: 11.59 um

(3,2): 8.228 um

lode: 12.40 ym
% < 10 25

Size ym  3.469 8.344

SD.:

C.V:

Skewness:

Kurtosis:
50 75

11.59 15.51

bm3.3501

5349 um
45.3%
0.082 Right skewed
-0.547 Platykurtic

90
19.29
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COULTER

Volume (%)

v L L3

T T ] T J T ™ |
0.4 1 2 4 6 10 20 40 100 200 400 1000 20|00
Particle Diameter (um) ‘
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ize Analyzer

b |
COULTER
—
bm3.$01 .
Channel Diff. Cum. < Channel . Diff. Cum. <
Diameter . Volume - Volume Diameter Volume Volume
(Center) % ‘ % (Center) % %
pm .. pm
0.393 0 0 37.96 0 100
0.432 0 (o] 41,67 0 100
0.474 0 0 45.75 0 100
0.520 0 0 50.23 0 100
0.571 0 0 55.14 0 100
0.627 (o] 0 6062 0 100
0.688 0 o 66,44 (o] 100
0.755 0 (0] 7295 0 100
0.829 0 0 80.08 0 100
0.910 0 9] 87.90 0 100
0.999 c 0 96.49 0 100
1.097 0 0 105.9 c 100
1.204 0 0} 116.3 0] 100
1.322 0 ¢} 127.8 0 100
1.451 0.011 0 1401 0 100
1.593 0.13 0.011 153.8 0 100
1749 0.40 0.44 168.8 0 100
‘ 1.919 0.73 0.55 185.3 (o] 100
2.106 1.10 1.28 2035 c 100
2,312 1.43 2.38 223.4 0 100
2,539 166 3.81 2452 0 100
| 2.787 1,74 547 2692 0 100
3.060 1.64 7.21 295.5 0 100
3.359 1.37 8.85 324.3 c 100
3.687 1.00 10.2 356.1 (o] 100
4,047 0.63 11.2 390.9 0 100
4,444 0.39 11.8 429.2 0 100
. 4.878 0.35 12.2 4711 ¥} 100
5.355 0.58 12.6 517.2 c 100
5.878 1.12 13.2 567.8 0 100
6.452 1.98 14,23 623.2 0 100
7.083 3.07 16.3 684.2 (] 100
7.776 4.30 19,3 l 751.1 o] 100
8.536 5.58 23.6 824.5 o} 100
9,371 674 29.2 9051 0 100
10.29 7.68 35.9 893.5 0 100
11.29 8.25 43.6 1091 0 100
12.40 8.38 51.9 1198 0 100
13.61 8.05 60.2 1315 c 100
14.94 7.48 68.3 1443 (o] 100
16.40 6.80 75.7 1584 0] 100
18.00 6.17 826 1739 0 100
19.76 5.56 88.7 1909 0] 100
21.69 4.12 94.3 ) 100
23.81 : 1.49 98.4
26.14 0.1 §9.9
28.69 0] 100
31.50 0 100

34.58 0 100



Particle Size Analyzer

COULTER
=ile name: bm4.$01 Group ID:
Sample ID: BIMODAL4 (20:80)
Operator: Run number; 1
Comments: White Fused Alumina NO.3:NO.4
Water - Sodium Hexamethaphosphate
Optical model:  Fraunhofer
LS 230 Micro-volume Module
Start time. 23:13 14 Dec 1999 Runijength: 30 Seconds
Obscuration: 6%
Software: 21 ‘Firmware: 2.02 2,02
Differential’'Volume
10—]
8_
g 6-
8
E 4 4
> /
2 e / \\
0T I\/ll U R | A T
04 1 2 4 g 10 20 40 80 100 200 400 1000 2000

Particte Diameter (um})

Volume Statistics {Arithmetic)

Salculations from 0.375 pm to 2000 pm

Volume 100.0%

Vean: 18.65 pm S.D.:

Median; 18.60 pm C.V.

D(3,2): 11.96 ym 'Skewness:

Viode: 23.81 pm Kurtosis:
% < 10 25 50 75

Sizepm 7.636 12.61 18.60 24,45

bm4.301

8.708 ym
48.7%
0.251 Right skewed
0.110 keptokurtic

80
29.35
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COULT

Cumulative < Volume

100 /
Bo-J f/
33 60~ /
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3 40-
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Particls Diameter (um)



deers LS Particle Size Analyzer

a

COULTER

%

Lm4.$01

Channel Diff. Cum. < Channel . Diff. Cum. <
Diameter Volume Volume Diameter Volume < Volume

(Center) % % (Center) % %
Mm um
0.393 0 0 37.96 0.97 97.2
0.432 0 0 41.67 1.10 98.2
0.474 0] 0 45.75 0.65 99.3
0.520 0 0 50.23 0.063 99.9
0.571 0 0 55.14 0 100
0.627 0 0 8062 0 100
0.688 0 0 66.44 0 100
0.755 0 0 72.95 0] 100
0.829 0 0 80.08 0 100
0.910 0 0 87.90 0 100
0.999 0 0] 96.49 0 100
1.097 0 Q 1056.9 0 100
1.204 0 0 116.3 0 100
1,322 0 0 127.6 0 100
1.451 0.0075 0 140.1 0] 100
1.593 0.091 0.0075 153.8 o 100
1.749 0.27 0.099 168.8 o 100
1.91% 0.49 0.37. 1853 0 100
2.1086 0.74 0.87 203.5 0 100
2.312 0.95 1.60 223.4 0 100
2,539 1.09 2.55 2452 0 100
2.787 1.1 3.64 269.2 0 100
3.060 1.01 - 475 295.5 0 100
3.359 0.81 5.76 324.3 0 100
3.687 0.54 8.57 S56.1 -0 100
4.047 0.26 7.11 390.9 0] 100
4.444 0.062 7.36 429.2 0 100
4,878 0.014 7.42 471.1 0 100
5.355 0.067 7.44 517.2 0 100
5.878 0.29 7.51 567.8 0] 100
6.452 0.66 7.80 623.3 0 100
7.083 1.08 8.46 684.2 0 100
7.776 1.55 9.54 751.1 0 100
8.538 2:01 111 824.5 0 100
9.371 2.50 13.1 905.1 0 100
10.29 3.0 15.6 993.5 0] 100
11.29 3,57 18.6 1091 0 100
12.40 4,22 222 1198 0 100
13.61 4,95 26.4 1315 0 100
14.94 5.76 31.3 1443 0 100
16.40 6.60 37.1 1584 0 100
18.00 7.42 437 1739 0 100
19.76 8.18 51.1 1909 0 100
21.69 8.78 58.3 100
23.81 8.95 68.1
26.14 8.24 77.0
28.69 6.46 B85.3
31.50 3.83 91.7

34.58 1.85 95.6



LS Particle Size Analyzer
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]
OULTER
ile name: p1n5run2.$01 Group ID: RUN2
ample 1D: S2JTP1INS(S2)
perator. Run number: 1
omments: JiS TEST POWDERS |,NO5
i DISPERSING AGENT: SODIUM HEXA METHAPHOSPHATE
ptical model:  Fraunhofer ' -
S 230 Micro-volume Module
tart time: 12:50 16 Nov 1999 Run length. 60 Seconds
bscuration: 8%
‘oftware 2.1 Firmware: 2.02 2.02
|
Differential Volume
4 _
|
|
| 3]
|
&
|
| E :
=
3
| 1
| ;-
|
| 0 ' | | 1 B B I =1 L T T T — T
| 0.4 1 2 4 6 10 20 40 100 200 400 1000 2000
Farticle Diameter (um)
Volume Statistics (Arithmatic) pin5run2.$01
alculations from 0.375 pm to 2000 ym
olume 100.0%
ean; 9.897 pym S.D.: 8.792 um
edian: 7.371 ym C.V.. 90.7%
(3,2): 3.401 pm Skewness: 2195 Right skewed
ode: 8.536 ym Kurtosis. 8.507 Leptokurtic
0 7.371um
% > 10 20 30 40
Size pm 2527 21.28 15.54 11.83 9.331
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Particle Diameter (pm)
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Cumulative < Volume
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p1n5run2. 301

Channel

Diameter

(Center)
um

0.393
0.432
0.474
0.520
0.571
0.627
0.688
0.755
0.829
0.910
0.99¢
1.097
1.204
1.322
1.451
1.593
1.749
1.919
2.106
2.312
2.539
2.787
3.060
3.359
3.887
4,047
4.444
4.878
5.355
5.878
6.452
7.083
7.776
8.536
9.371
10.29
11.29
12.40
13.61
14.94
16.40
18.00
19.76
21,69
23.81
26.14
28.69
31.50
34,58

Diff.
Volume

%

0.18
0.29
0.43
0.60
0.74
0.85
0.94
1.01
1.06
1.08
1.08
1.07
1.06
1.04
1.02
1.02
1.05
1.10
1.18
1.30
1.45
1.63
1.84
2.08
2,32
2.58

- 2.84

3.09
3.91
3.52
3.68
3.84
3.95
4.00
4.00
3.94
3.83
3.85
3.42
3.19
3.02
2.95
2.95
2,89
2.85
2.16
1.35

0.59

0.12

Cum. >
Volume

%

100
99.8
89.5
99.1
98.5
97.8
96.9
98.0
950
93.9
928
S1.7
90.7
89.6
88.6
878
88.5
85.5
84.4
83.2
81.9
80.5
78.8
77.0
Z74.9
72.6
70.0
87.2
64.1
60.8
57.2
53.6
49.7
45.8
41.8
37.8
33.8
30.0
26.4
22.9
19.7
16.7
13.8
10.8
7.94
5.28
3.12
1.77
1.18

Channel

Diameter

{Center)
um

37.96
41.67
45,75
50.23
55.14
60,62
66.44
72.95
80.08
87.90
96.49
105.9
116.3
127.6
140.1
153.8
168.8
185.3
203.5
223.4
2452
269.2
295.5
324.3
S568.1
390.9
429.2
471.1
517.2
567.8
823.5
684.2
751.1
824.5
805.1
893.5

1091

1198

1315

1443

1584

1739

1809

. Diff,

Volume
%

0.018
0.015
0.076
0.19
0.2¢
0.27
0.15
0.03¢
0.0043

=RejolojojolsjolopolajclojojojojojajojajlacBaollalcjojojojooRololole)

Cum. >
Volume
%

1.06
1.04
1.03
0.95
0.76
0.46
0.20
0.043
0.0043

O0O00CO0O0O0O0O00O0O0O0O00ODDO0O0OO0000D0000DO00000000




deass | S Particle Size Analyzer

COULTER e
File name: p1n10r3.501 Group ID:
Sampie ID: Powders |,NO.10
Operator: Peerapat Kritanusom - Run number: 10
Commaents: Water - Na-H.M.P
Optical model:  Fraunhofer
LS 230 Micro-volume Module
Start time: 22:47 3 Jan 2000 Run length: 80 Seconds
Obscuration: 11%
Software: 2.1 Firmware: 2.02 2.02
Differential Volume
5...
- o
I/
g o /
: /
2 24
o /
> o Y
1 a .' /—'—'N_./ ,\\/
e e e | P T L T — T T
0.4 1 2 4 6 10 20 40 100 200 400 1000 2000
' Particle Diameter (um)
Volume Statistics (Arithmetic) p1n10r3.501
Calculations from 0.375 um to 2000 ym
Volume 100.0%
Mean: 7.692 ym S.D.: 7.436 um
Median: 5.351 um C.V.: 98.7%
D(3,2): 2.889 um . | Skewness: 18691 Right skewed
Mode: - 5,878 um Kurtosis: 2,242 Leptokurtic
% < 10 25 50 75 90

Size pm  1.077 2,805 5.351 9:176 20.81
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_ Cumuiative < Volume
100" /
80— e
g 60—
g ,
2 407 yd
>
-
- /
0= | [ ——— T T — T
0.4 1 2 476 _10 20 40 100 200 400 1000 2000

Particle Diameter {pm)




B L O LS Particle Size Analyzer

ouLlLTeERr

E

p1n10r3.501

- Channel Diff. Cum. < Cum. >

‘ Diarneter Volume Volume Volume

} (Center) % % %

o

| 0.393 0.20 0 100

| 0.432 0.36 0.20 99.8

| 0.474 0.52 0.56 99.4

| 0.520 0.73 1.08 98.9

| 0.571 0.89 1.81 93.2

| 0.627 1.01 2.70 978
0.688 1.10 3.71 . 96,8

| 0.755 1.18 4.82 95.2
0.829 1.22 6.00 94.0
0.910 1.23 7.22 $2.8
0.999 1.21 B.44 91.6
1.097 1.18 9.65 90.3
1.204 1.16 10.8 89.2
1.322 1.15 12,0 88.0
1.451 1.18 13.1 86.9
1.583 1.19 14,3 85.7
1.749 1.27 18.5 84.5
1.919 1.40 16.8 83.2
2.106 1.58 , 18.2 81.8
2.312 1.81 19.7 803
2.539 2.10 215 785
2.787 2.42 236 76.4
3.060 2.77 26.1 739
3.359 3.14 288 71.2
3.687 3.50 a2.0 68.0
4.047 3.84 355 84.5
4.444 4.14 39.3 60.7
4878 4,37 43,5 6.5
5.355 4.52 47.8 52.2
5.878 4,59 52.4 47.6
6.452 4,57 56.9 43.1
7.083 4.45 61.5 38.5
7.776 4,23 66.0 34.0
8.536 389 70.2 29.8
9.371 - 3.46 74.1 25.9
10.29 2.94 77.5 22.5
11.29 2.36 80.5 18.5
12.40 1.76 . 82.8 17.2
13.81 1.21 84.6 15.4
14,94 0.86 ‘ 85.8 14.2
16.40 0.78 86.7 13.3
18.00 . 0.98 87.5 12.5
19.76 1.45 88.4 11.8
21.69 2.01 89.9 10.1
23.81 ' 2.37 91.9 8.10
26.14 2.31 94.3 5.73
28.69 1.83 96.6 3.42
31.50 1.07 98.4 1.59

34.58 0.42 99.5 0.51



LS Particle Size Analyzer

p1n10r3.801
Channel
Diameter
{Center)
pm

37.96
41.67
4575
50.23
55.14
60.52
66.44
72.95
80.08
87.90
96.49
105.9
116.3
127.6
140.1
153.8
168.8
185.3
203.5
2234
245.2
269.2
295.5
324.3
356.1
390.8
4292
471.1
517.2
567.8
623.3
684.2
7511
824.5
905.1
893.5

1091

1198

1315

1443

1584

1739
1809

Diff.
Volume
%

0.082
0.0085

OCO0OC0CO00000CO0O0OOCOO0O0000000000D0OO00O0O0OCO00000D00O00OQ0O0O0O0

Cum. <
Volume
%

98.9
100.0
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
160
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Cum. >
Voiume
%

0.089
0.0085

OO0 0O0OCOCO0O0O0O000O00C 000D CO00DO0O0O OO0 0DO0DO0CO0OOODOCCOOO0OQOC0




\ R LS Particle Size Analyzer

CcouLTER
pP1n10r3.801
Channel Diff. Cum. < Cum. >
Diameter Volume Volume Volume
(Center) % % %
Hm
0.393 0.20 0 100
0.627 1.01 2.70 97.3
0.999 1.21 8.44 91.6
1.593 1.19 14.3 85.7
2.539 2.10 21.5 78.5
4.047 3.84 35.5 64.5
‘ 6.452 4.57 56.9 4341
10.29 2.94 77.5 22.5
\ 16.40 0.78 88.7 13.2
26.14 2.31 $4.3 5.73
\ 41.67 0.0085 100.0 0.0065
‘ 66.44 0 100 0
105.9 0 100 0
| 168.8 0 100 0
269.2 0 100 0
4292 0 100 0
\ 684.2 0 100 0
1091 0 100 0
1739 0 100 0
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COULTER

263

File name: p1n11.801 Group ID:
Sample {D: Powders |, No.11
- Operator: Peerapat Kritanusomn Run number: 1
Comments: Water - Na-H.M.P '
Optical model:  Fraunhofer
LS 230 Micro-volume Module
Start time: 21:48 3 dan 2000 Run length: 60 Seconds
Obscuration: 14%
Software: 21 Firmware: 2.02 2,02
Differential Volume
4_
/ -
3— o — :'-\
3 !\k
2 2 |
2 i
(=]
>
- \
Ol"l ! II'I\I L) | | O |
0.4 1 2 4 6 10 20 40 100 200 400 1000 2000
~article Diameter (um)
Volume Statistics (Arithmetic) p1n11.501
Calculations from 0.375 um to 2000 prm
Volume 100.0%
Mean: 3.080 um S.D. 2.301 um
Median: 2.447 um CV. T47%
(3,2): 1.603 pm Skewnéss: 0.920 Right skewed
Vode: 4,047 um Kurtosis: 0.039 Leptokurtic
% < 10 25 50 75 90

Sizeym 0.692 1.125

2.447 4.532 6.601
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OULTER 2o
Cumulative < Volumse
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Particle Diameter (um)



LS Particle Size Analyzer

v1n11.501

Channel Diff. Cum. < Cum. >

Diameter Volume Volume Volume

(Center) % % %
pm
0.393 0.47 0 100
0.432 0.83 0.47 89.5
0.474 1.20 1.29 98.7
0.520 1.68 2.49 97.5
0.571 2.05 4.17 95.8
0.627 2.35 6.22 93.8/

| 0.688 2.58 8.57 91.4

0.755 2.77 11.2 88.8
0.829 2.90 139 86.1
0.910 2.96 16.8 83.2
0.999 2.97 19.8 80.2
1.097 2.94 22.8 7.2
1.204 2.91 25.7 74.3
1.322 2.88 28.6 71.4
1.451 2.87 31.5 68.5
1.593 2.89 34,4 65.6
1.749 2.94 37.2 62.8
1.919 3.02 40.2 59.8
2.106 3.15 43.2 56.8
2.312 3.30 464 53.6
2.539 3.46 49.7 50.3
2.787 3.61 53.1 48,9
3.060 3.73 887 43.3
3.359 3.83 60.5 39.5
3.687 3.92 64.3 35.Z
4,047 3.99 68.2 31.8 -
4,444 3.99 72.2 27.8
4,878 3.91 76.2 23.8
5.355 3.77 80.1 19.9
5.878 3.61 83.9 18.1
6.452 3.42 87.5 12,9
7.083 -3 90.9 : 9.09
7.776 2.60 94.0 5.98
8.536 1.87 96.6)- 3.39
8,371 1.04 98.5 1:52
10.29 0.40 ' 99,5 0.48
11.29 0.076 99.9 0.082
12.40 0.0061 100.0 0.0081
13.61 0 100 0
414.94 0 100 0
16.40 0 100 0
18.00 0 100 0
19.76 0 100 0
2169 0 100 0
23.81 0 100 0
26.14 0 100 0
28.69 0 100 0
31.50 0 100 0
34.58 0 100 0 |
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Diff. Cum.< = Cum.>

Channel
Diameter Volume Volume Volume
(Center) % % %
Hm
37.98 0 100 0
41.67 1] 100 0
4575 0 100 0
50.23 0 100 0
5514 0 100 0
60.52 0 100 0
66.44 0 100 0
72.95 0 100 0
80.08 0 100 0
87.90 0 100 0
96.49 0 100 0
105.9 0 100 0
118.3 0 100 0
127.6 0 100 0
140,1 0 100 0
153.8 0 100 0
168.8 0 100 0
185.3 0 100 0
203.5 0 100 0
223.4 0 100 0
2452 1] 100 0
269.2 0 100 0
2955 0 100 (0]
324.3 0 100 0
356.1 0 100 4]
3909 0 100 0
429.2 0 100 0
471.1 0 100 0
517.2 0 100 0
567.8 0 100 0
623.3 0 100 0
684.2 0 100 0
751.1 0 100 0
824.5 0 100 0
905.1 o 100 0
993.5 0 100 0
1091 0 100 o)
1198 0 100 )
1315 0 100 0
1443 0 100 0
1584 0 100 0
1738 0 100 0
1909 0 100 0
100 0
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p1n11.501
Channel Diff. Cum. < Cum. >
Diameter Volume Volume Volume
(Center) % % %
um
0.383 0.47 0 100
0.627 2.35 6.22 93.8
0.999 2,97 19.8 80.2
1.593 2.88 34,4 65.6
2.539 3.46 49,7 50.3
4,047 3,89 68.2 318
6.452 3.42 87.5 125
10.29 0.40 99.5 0.48
16.40 0 100 0
26.14 0 100 0
41,67 0 100 (0]
66.44 0 100 0]
105.9 0 100 0
| 168.8 0 100 0
269.2 0 100 0
429.2 0 100 0
684.2 0 100 0
1091 0 100 0
1739 0 100 6]
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