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APPENDIX 1

DUST HAZARD CLASS (1988 Edition NFPAG8)

Table D-1 Agricultural Products

—_—

Median Lower
Material particle Explosion  Ppa  (dP/dt)max Kst Dust
size Limit (LEL) barga bar/sec bar-m-sec Hazard
(microns) \ Class
Cellulose AN 229 229 2
Cellulose, pulp 62 62 1
Cork 202 202 2
Com 75 75 1
Egg White 38 s 1
Milk, powdered 28 28 1
Milk, non-fat, dry 125 125 1
Soy Flour 110 110 1
Comn Starch 202 202 2
Rice Starch 101 101 1
Wheat Starch 115 115 1
Sugar 138 138 1
Sugar, milk 82 82 1
Sugar, beet 59 59 1
Tapioca 62 62 1
Whey 140 140 1
Wood Flour 205 2

s ] uzﬁm SUTNENDI. «  ow

size Luiut {LEL} bar ga ban’sec bar-m-sec Hazard
; B | Class

Charcoal "§cti {9 @ _ a1 : 44 1
Charcoalwood 14 60 g 10 10 1
Coal, bituminous 24 60 9.2 125 129 1
Coke, petroleum 15 125 7.6 47 47 1
Lampblack <10 60 84 121 121 1
Lignite 32 &0 10 151 151 1

Peat, 15 % H,0 58 60 10.9 157 1
Peat, 22 % H,0 46 125 8.4 69 1
Soot, pine <10 - 7.9 26 26 1
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Table D-3 Chemical Dusts
Median Lower
Material particle  Explosion  Ppax  (dP/dt)max Kst Dust
size Limit (LEL) barga bar/sec bar-m-sec Hazard

(microns) _ (g/m®) Class
Adipic Acid <10 60 B 97 a7 1
Anthraquinone <10 ! 10.5 364 364 3
Ascorbic Acid 39 111 111 1
Calcium Acetate 9 9 1
Calcium Acetate 21 21 1
Calcium Stearate 132 132 1
Carboxy-methyl 136 136 1

cellulose
Dextrin 106 1086 1
Lactose 81 81 1
Lead Stearate 152 152 1
Methyl-cellulose 134 134 1
Paraform-aldehyde 178 178 1
Sodium Ascorbate 119 119 1
Sodium Stearate 123 123 1
Sulfur 151 151 1
Table D-4 Metal Dusts ™
Material H: Explosion P Kt Dust
giza, Limit (LElgs barga bar/sec bar-m-sec Hazard

picronsy | S : Class
Aluminum : 44- 1
Bronze _ 1
Iron C 129 1
Magnﬁ"ﬂ'] a\m‘izuﬂm ‘ﬂEJ’?Ta .
4 1 2‘! 1
151 1

Zlnc
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Table D-5 Plastics Dusts

Median Lower
Material particle Explosion  Ppax  (dP/dt)max Kt Dust
size Limit (LEL) barga bar/sec bar-m-sec Hazard

(microns)  (g/m”) Class
(poly)Acrylamide 10 250 5.9 12 12 1
(poly)Acrylonitrile 25 - 8.5 121 121 1
(poly)Ethylene <10 156 156 1

(Low Pressure Process) \

Epoxy Resin 129 129 1
Melamine Resin 110 110 1

Melamine, molded 41 41 1

(Wood flour and
Mineral filled Phenol-
Form-aldehyde)
Melamine, molded
(Phenol-Cellulose)

127 127 1

(poly)Methyl Acrylate 269 269 2
(poly)Methyl Acrylate, 202 202 2
Emulsion Polymer
Phenolic Resin 129 129 1
(poly)Propylene 101 101 1
Terpene Phenol Resin o : 143 143 1
Urea-Formaldehyde/ 13 e b b , 136 136 1
Cellulose, Molded ™ : i
(poly)Vinyl Acetate/ ;—jr-— — .‘-:&' 119 1
Ehtylene Copolymer '
(poly)Vinyl Alcohol Wps . Il 128 128 1
(poly)Vinyl Butyral 55 1 47 147 1
(poly)Vinyl Chioride 46 1
wnwcmmﬂummrmwmﬁﬁ =
Vinyl Acetylene
Emulsion Capo%yrne

-

omieien 8 SN SFUN TN A B~

Suspension Cépolymer




APPENDIX 2

Table Lyco-1 Measurement of LEL for lycopodium powder

(without drying of compressed air)

Test date 2-Feb Name Songchai
Instrument g | 4 Explosibility Tester #1
Name of test powder NN \ ” #-opodium
Type of test powder AP '*--a=-ﬂ.:‘ test powder
Particle size x\
Pretreatment ore than 1 day
Drying condition no 4 : h, (Moisture: %)
Atmospheric temperature andv_ ngkl h ‘ : _L\ 28° C, Relative humidity: 58%
Spark delay time |
Width of air flow channel = ¢ mm

Distance of sparking electrode

Compressed air

Filter paper

Number of measurements <

Sample no. Remarks

1‘

2

3

Evaluation (reference) Explosibility: High

Note +: Mass-average particle size was measured using the micron photo sizer
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Table Lyco-2 Measurment of LEL for lycopodium powder

(after improvement by installation of silica gel to dry compressed air)

Number of measuremes

Test date 4-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder v Lycopodium
Type of test powder \/ ! 7/ /tandard test powder
Particle size m&microns’
Pretreatment A wmaler more than 1 day
Drying condition / / : 4\ | ime: h, (Moisture: %)
Atmospheric temperature : i J{? ;t‘ 8" C, Relative humidity: 60%
Spark delay time
Width of air flow channei Ao \
¥
Distance of sparking electrodef| E% d 5 mm
Compressed air Y ® ka/lcm®G
Filter paper 1 piecggie i\

L

- Whatman No. 93
V.

Zrmes
Vi £
Sample no. | Weight of dus mh omiLimit (g/m®) Remarks
j,l I¥ _-
1 0.0624 50.8
‘= o _
: AULINUNINEANT
u = 1Tro
3 ¥.0620 50.5

Evaluation fr&fer‘nce}

ARARINT AT INENAE

Explosibility: High

Note

+ . Mass-average particle size was measured using the micron photo sizer
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Table Lyco-3 Measurment of LEL for lycopodium powder
(after improvment by varying of spark delay time)

Test date 5-Feb Name Songchai

Instrument C.U. Explosibility Tester #1

Name of test powder N Lycopodium
» i/
Type of test powder -, A= odard test powder
) ¢ ———— Z
Particle size
Pretreatment ore than 1 day

Drying condition h, (Moisture: %)

,

Atmospheric temperature angy 1% 'e89° C, Relative humidity: 63%

Spark delay time

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper : A ni

Number of measuremen v\.h

Remarks

J
Sample no. Weight of dust z mple (g)
[}

Evaluation (reference) Explosibility: High

Note +: Mass-average particle size was measured using the micron photo sizer
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Table Lyco-4 Measurment of LEL for lycopodium powder

(after improvment by varying of spark delay time)

Test date 6-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder \ '\ | | copodium
Type of test powder .y %’g- ard test powder

Particle size

Pretreatment samore than 1 day

Drying condition h, (Moisture: %)

Atmospheric temperature and O 8° C, Relative humidity: 56%

Spark delay time

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper Whatman No. 93
Number of measurementS<= "f pomrhes
Sample no. | Weight of dust ¢ “! ple (g) | Lower Explosion' mit (g/m®) Remarks

Evaluation (reference) Explosibility: High

Note +: Mass-average particle size was measured using the micron photo sizer
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Table Lyco-5 Measurment of LEL for lycopodium powder
(after improvment by varying of spark delay time)

Test date 7-Feb Name Songchai

Instrument

) Explosibility Tester #1

Name of test powder 2N //, copodium
Type of test powder ard test powder
Particle size i
Pretreatment ore than 1 day
Drying condition h, (Moisture: %)
Atmospheric temperature ang WM C Relative humidity: 65%
Spark delay time

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper S Ee=—ren] Whatman No. 93

Number of measurements 7 3 Times

¥ ib |

Sample no. Weight of dust sa

Lower Expiosion Limit (g/m°) Remarks

2
3
63.9
Evaluation (reference) Explosibility: High

Note + . Mass-average particle size was measured using the micron photo sizer
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Table Lyco-6 Measurment of LEL for lycopodium powder

(after improvement by adjusting the air flow channel)

Test date

10-Feb MName

Songchai

Instrument

U. Explosibility Tester #1

Name of test powder

¢y copodium

Type of test powder ard test powder
Particle size 4
Pretreatment pore than 1 day
Drying condition h, (Moisture: %)
Atmospheric temperatu W°C, Relative humidity: 60%
Spark delay time ds
Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper

Number of measurements

Sample no.

Weight of dust sa

J

le (g) Remarks

Evaluation (reference)

Explosibility: High

Note

+: Mass-average particle size was measured using the micron photo sizer
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Table Lyco-7 Measurment of LEL for lycopodium powder

(after improvement by adjusting the air flow channel)

Atmospheric temperature an -A{

//

Spark delay time

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper

Number of measurements =

Sample no. | Weight of dust sa (9)

f:‘i_-

Test date 11-Feb Name Songchai
Instrument _[3U. Explosibility Tester #1
Name of test powder \ gicopodium
Type of test powder - ; @*ird test powder
Particle size ey ns’
Pretreatment ore than 1 day
Drying condition h, (Moisture: %)

3 C, Relative humidity: 55%

r‘J‘ s

#- Whatman No. 93

|-‘!‘ w
Times

i¥

Lower &;plasiun Limit [glm’] Remarks

" el AN ENIWEANT
d%ss0 ¢

Evaluation (reference)

Explosibility: High

Note

+ : Mass-average particle size was measured using the micron photo sizer
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Lyco-8 Measurment of LEL for lycopodium powder

(after improvement by adjusting the air flow channel)

Test date 12-Feb Name Songchai
Instrument .U. Explosibility Tester #1
Name of test powder . ycopodium
Type of test powder . - ~ ﬂ‘.g_‘_,- ard test powder
Particle size - : 7
Pretreatment ore than 1 day
Drying condition h, (Moisture: %)

Atmospheric temperature ary

°C, Relative humidity: 55%

Spark delay time -2 N\saBonds

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper Whatman No. 93

Number of measurements - = | Imes

" -

Sample no. Weight of dust Sa mple (g

i¥
Lower Explosion Limit (g/m®) Remarks

1

=
[ ‘ [

f‘! Ll ‘
L [ «

2 @losss
, o
3 1 ‘A0aE4Y 7 ) €
) ='dk . o' 2
Ajerage
Evaluation (reference) Explosibility: High

Note

+ . Mass-average particle size was measured using the micron photo sizer
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Table Lyco-9 Measurment of LEL for lycopodium powder

(after improvement by adjusting the gap between the sparking electrode)

Test date 14-Feb

Name Songchai

Instrument

Name of test powder

Type of test powder

Particle size

Spark delay time

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper

|

Number of measurements ;‘h_‘
i

AN

Pretreatment ' %
Drying condition il 'Z;

Atmospheric temperature ana®i iy l A?,;_

e i —— e e -
g T e ——t =

Ll. Explosibility Tester #1

opodium

A -( fard test powder

*

ns

ore than 1 day

I‘EF& \C \\x b: h, (Moisture: %)

}\h\: N °C, Relative humidity: 60%
L&

# ‘.‘\
2\ Nl

Sample no. | Weight of dust smm:le (g) | Lower E,:plnsinn Limit (g/m®) Remarks
1 Ebih2] ) nS
7 || L)
2 o
a TWRLT

Evaluation (reference)

Explosibility: High

Note  +: Mass-average particle size was measured using the micron photo sizer
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Tabile Lyco-10 Measurment of LEL for lycopodium powder
(after improvement by adjusting the gap between the sparking electrode)

Test date 15-Feb Name Songchai

Instrument C.U. Explosibility Tester #1

Name of test powder A .r copodium
Type of test powder P /&u dard test powder
Particle size - : —T cons®
Pretreatment snore than 1 day
Drying condition h, (Moisture: %)
Atmospheric temperature ang ’ \ 1°C, Relative humidity: 58%
Spark delay time \\\ pnds
Width of air flow channel

Distance of sparking electrode

Compressed air 8 kg/em’G

Filter paper Whatman No. 93

Number of measurements '.i"h-._

Sample no. | Weight of dust s r':!pte (g) | Lower Explosion Timit {a/m®) Remarks
1
2 ¥
Qf
3 |
J
Evaluation (reference) Explosibility: High

MNote + : Mass-average particle size was measured using the micron photo sizer
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Table Lyco-11  Measurment of LEL for lycopodium powder
(after improvement by varying the number of filter paper)
Test date 17-Feb Name Songchai
Instrument ", U. Explosibility Tester #1
Name of test powder copodium
Type of test powder asieird test powder
Particle size "
Pretreatment ore than 1 day
Drying condition h, (Moisture: %)
Atmospheric temperature ang 32" C, Relative humidity: 62%
Spark delay time
Width of air flow channel
Distance of sparking electrode
Compressed air
Filter paper | S Whatman No. 93

{7
Number of measurements ;’I-._k

Sample no. Weight of dust sarﬁle (g)

i¥

Lower Exploslon Limit (g/m*

Remarks

! ﬁ’%—’ﬁlﬂ—ﬂwﬁmﬂ‘i

47.9

Average

o
A §

Evaluation (reference)

Explosibility: High

Note

+ : Mass-average particle size was measured using the micron photo sizer
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Table HDPE-1 Measurement of LEL for HDPE powder

1

Test date 20-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder HDPE
Type of test powder ‘ M )Stll: powder
Particle size g icrons”
Pretreatment R{_ﬁ . more than 1 day
Drying condition \ e: h, (Moisture: %)
Atmospheric temperature au ®2°C, Relative humidity: 60%
Spark delay time
Width of air flow channel
Distance of sparking electrode 4 mm
Compressed air
Filter paper 1 piecels: Whatman No. 93
Number of measurement :
Sample no. | Weight of dust - — it (g/m®) Remarks

27.5

2
3
4

A‘erage

o

A ¢l
‘A~

Evaluation (reference)

Explosibility: High

Note  +: Mass-average particle size was measured using the micron photo sizer
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Table Dextrin-1 Measurement of LEL for Dextrin powder

Test date 22-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Dextrin
Type of test powder # deultural powder
Particle size wasrnicrons’
Pretreatment more than 1 day
Drying condition me: h, (Moisture: %)
Atmospheric temperature 2 5°C, Relative humidity: 62%
Spark delay time

Width of air flow channel

Distance of sparking electrode #

Compressed air

Filter paper

Whatman No. 93

Number of measuremerns

Sample no.

Weight of dust

ot imit (g/m?)|  Remarks

1

2
3
4
5

Average

58.3

Evaluation (reference)

Explosibility: High

Note

+ . Mass-average particle size was measured using the micron photo sizer




Table Sulfur-1 Measurement of LEL for Sulfur powder

114

Test date 26-Feb Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Sulfur -

Type of test powder

Particle size

Pretreatment

Drying condition

Atmospheric temperature 2

Spark delay time

Width of air flow channel

Distance of sparking electrode #

Compressed air

# Jemical powder

Fhicrons’

more than 1 day

h, (Moisture: %)

We°C, Relative humidity: 65%

Filter paper

Number of measuremer'fz
£

Sample no. | Weight of dust _“; flimit {gfm’] Remarks
1 i
2
3
4
5
Average 36.8
Evaluation (reference) Explosibility: High

Note + . Mass-average particle size was measured using the micron photo sizer
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Table Toner(F)-1 Measurement of LEL for fresh toner (new) powder
Test date 10-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Toner (Virgin)
Type of test powder 1/ ROX powder
Particle size . wasIiCrONS
Pretreatment ﬂ% inee ,L:--: ; more than 1 day
Drying condition 6//‘{ _é \N\ - o Mme:  h, (Moisture: %)
Atmospheric temperature a ) ‘/Z"E F“ Siatlis: "8’ C, Relative humidity: 64%
Spark delay time / ﬁ ,\\{ \ds
L v W\
Width of air flow channel SR WA
Distance of sparking electrode I a D d\\ 4 mm
Compressed air | T kg/em’G
Filter paper 1_pieceiL /s 4 Whatman No. 93

L

Number of measuremerfe=__

—rdnes

Evaluation {referanca]

Sample no. | Weight of ; 810 I mit (g/m®) Remarks
1 0.0497 405
2 @ 2 X i e
L L | i = 111V
3 Yo492 o401 ok

Explosibility: High

Note

+: Mass-average particle size was measured using the micron photo sizer
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Table Toner(U)-2 Measurement of LEL for used toner (once-through) powder

Test date 11-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Toner (Waste)

Type of test powder o 20X powder
Particle size ‘ gicrons”
Pretreatment i ad ‘:"?;‘H more than 1 day
Drying condition ‘ e Aokt \\x h, (Moisture: %)
Atmospheric temperature and Lffing & F4 = T8 \‘ °C, Relative humidity: 58%
Spark delay time
Width of air flow channel
Distance of sparking electrode”

Compressed air

Filter paper Whatman No. 93

(A A
Number of measuremen{>7 iy jnes
Sample no. | Weight of dust §hmple =Xpiosior Limit (g/m®) Remarks
1
2
3
A
Evaluation (reference) Explosibility: High

Note +: Mass-average particle size was measured using the micron photo sizer
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Table Cas-1 Measurement of LEL for cassava flour powder

Number of measurement} F

Test date 14-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder (jassava flour (towyaymom)
Type of test powder / ¢ Jgultural powder
Particle size Ficrons®
Pretreatment more than 1 day
Drying condition e: 24 h, (Moisture: 8.7 %)
Atmospheric temperature an€ " C, Relative humidity: 61%
Spark delay time
Width of air flow channel
Distance of sparking electrode #
Compressed air
Filter paper Whatman No. 93

A\ﬂerage

Sample no. Weight of dust < ’b‘h on imit (g/m”) Remarks
1 0.2028 g 165.2
2 476%1 ) § Bl
|
3
4 AL O1ENA ;

161.6

Evaluation (reference)

Explosibility: Medium

Note @ : Mass-average particle size was measured using the standard sieve




Table Cas-2 Measurement of LEL for cassava flour powder
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L.

Number of measuremenig=__

Test date 15-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder assava flour (towyaymom)
Type of test powder gultural powder
Particle size icrons®
Pretreatment ore than 1 day
Drying condition Whe: 24 h, (Moisture: 7.8 %)
Atmospheric temperature a 5° C, Relative humidity: 59%
Spark delay time
Width of air flow channel ¢
r oAy
Distance of sparking electrode ,‘; d\ 4 mm
Compressed air ; r-: /
Filter paper 1 piecels ___Whatman No. 93

Jies

y’ Y
Sample no. | Weight of dust 3 m_‘_ ongmit (g/m’) Remarks
1 0.2049 166.9
2
3
o
4 A 1
; AR
5 i o1970 160.5
Average 164.1

Evaluation (reference)

Explosibility: Medium

Note

@ : Mass-average particle size was measured using the standard sieve
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Table Cas-3 Measurement of LEL for cassava flour powder

Test date 16-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder 4y ) $assava flour (towyaymom)
Type of test powder 2N " » ¢ gcultural powder
Particle size microns®
Pretreatment ' more than 1 day
Drying condition e: 24 h, (Moisture: 7.1 %)
Atmospheric temperature z 5°C, Relative humidity: 64%
Spark delay time

Width of air flow channel

Compressed air

Filter paper

Number of measuremery o=

Evaluation (refal%nce]

7
Sample no. | Weight of dust mit (g/m°) Remarks
1 0.2547 ¢ 207.5
2 ! . | 4 . | &
3 = &4
. a4

Explosibility: Low

Note

@ : Mass-average particle size was measured using the standard sieve
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Table Cas-4 Measurement of LEL for cassava flour powder

Width of air flow channel

Test date 18-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder ava flour (dagon fish brand)
Type of test powder pultural powder
Particle size asiicrons®
Pretreatment more than 1 day
Drying condition e: 24 h, (Moisture: 9.2 %)
Atmospheric temperature an® ghyoy 5 5° C, Relative humidity: 62%
Spark delay time /7 r ,\\{\\

4 AN\

Compressed air

,.;,'— A\
Distance of sparking electrode l E WYl d\\ 4 mm
Lill :
1

bbrsi i) .8%kg/cm’G

Filter paper

Ly

Whatman No. 93

-
L

Number of measuremen et leS

Sample no. Weight of dust ‘ IF 'it [Sfmal Remarks
1 : J
2
3 ¥
O
Evaluation {referéme] Explosibility: Medium

Note @ : Mass-average particle size was measured using the standard sieve
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Table Cas-5 Measurement of LEL for cassava flour powder

Test date 18-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder N ava flour (dagon fish brand)
Type of test powder . l ’ / Itural powder
Particle size .n::ﬂ:ns
Pretreatment ore than 1 day
Drying condition e: 24 h, (Moisture: 8.9 %)
Atmospheric temperature a 5°C, Relative humidity: 62%
Spark delay time
Width of air flow channel
Distance of sparking electrode :
Compressed air °G
Filter paper Whatman No. 93

Number of measuremen® _'s.:{=

Sample no. | Weight of dust § ’h ple (o Remarks
1
2
3
4
5
Average 120.4
Evaluation (reference) Explosibility: Medium

Note @ : Mass-average particle size was measured using the standard sieve
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Table Cas-6 Measurement of LEL for cassava flour powder

Test date 19-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder

ava flour (dagon fish brand)

Type of test powder Itural powder
Particle size | — s microns®
. e
Pretreatment more than 1 day
Drying condition e 24 h, (Moisture: 8.7 %)

Atmospheric temperature a °C, Relative humidity: 60%

Spark delay time . r ,\\ \\ )ds

Width of air flow channel ‘\‘\M

o = = o -
Distance of sparking electrode I G,g 4 ‘\ \ 4 mm
5 ' a5 \

Compressed air F = (e 2 -2 kg/cm’G
P Liierer

Filter paper Whatman No. 93

Number of measuremen -"1-__—";*‘ _

Sample no. Weight of dust ! JED,‘___ SlorTi imit {g}‘m’] Remarks
i¥

1

B (W [N

A‘erage

Evaluation (reference) Explosibility: Medium

Note @ : Mass-average particle size was measured using the standard sieve




Table Cas-7 Measurement of LEL for cassava flour powder
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Test date 20-Mar Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder \ ' ' -§=y/a flour (dagon fish brand)
Type of test powder N\ // ultural powder
Particle size — et microns®
Pretreatment -'"‘T,_':- B*more than 1 day
Drying condition f /7 A \ § e: 24 h, (Moisture: 9.0 %)

Atmospheric temperature ana hfidf ﬁ .\\ 0 °C, Relative humidity: 56%

park cety tme f = ;\\\

Width of air flow channel ﬁ? ‘\\

Distance of sparking electrode b’,?f ‘\ \ 4 mm

1
Compressed air s .4 “kg/cm

°G

Filter paper . Whatman No. 83
Number of measurement ¥ 235 Mnes
Sample no. | Weight of dust $mpie e Ssionilimit (g/m®) Remarks
1 0.2128 tﬁ_ qs 1733
2 A WEIAT) ‘_i
_3 |
‘ amaamMJmmm
5 0.1964 160.0 ]
Average 165.6
Evaluation (reference) Explosibility: Medium

Note @ : Mass-average particle size was measured using the standard sieve
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Table Cas-8 Measurement of LEL for cassava flour powder

Test date 2-Apr Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As baught (dried ) Type F1 cassava flour

Type of test powder

\AL fiicultural powder
SYNES / —

Particle size — B0 microns#

Pretreatment tl L& TSssegior more than 1 day

Drying condition /&E\i‘\-‘ Hﬁ“‘“‘ e: 24 h, (Moisture: 4.5 %)

W84° C, Relative humidity: 65%

Atmospheric temperature /
Spark delay time

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper 1 piece: fﬁﬂ' 2/ Whatman No. 93

L

Number of measuremesie_————+——————————————————— 0 2imes

A

v_
Sample no. Weight of dustsai Slomiimit {g!m’]l Remarks

1' i¥ |

1 0.2600 293.2
-
3 ¥.3510 235 9

Evaluation (refefénce) i Explosibility: Low

Note # . untreated (as boughtl flour)




125

Table Cas-9 Measurement of LEL for cassava flour powder

Number of measureme] é;—

Test date 3-Apr Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As ey (undried) Type F1 cassava flour
Type of test powder \) » jcultural powder
Particle size 50 microns#
Pretreatment
Drying condition h, (Moisture: %)
Atmospheric temperature & . 85° C, Relative humidity: 62%
Spark delay time \ Sebnds
Width of air flow channel
Distance of sparking electrods
Compressed air kglem G
Filter paper Whatman No. 93
v

=] IMES

e

ESicl Limit (g/m®)

Remarks

Sample no. Weight of dus { a
¥, I#
1 G.EEGQ‘ a o’ 3(?9‘5
2 elo ‘ 519
-“-U | = LI J
3 3750 e 305.5 o
) 114 8|
- L=
Evaluation {refe1ence] Explosibility: Low

MNote

# . untreated (As bought flour)
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Table Cas-10 Measurement of LEL for cassava flour powder

Width of air flow channel

Test date 4-Apr Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder aht (dried) Type F2 cassava flour
Type of test powder . icultural powder
Particle size =0 microns#
Pretreatment "“’ﬂ-- Br more than 1 day
Drying condition é ‘\\\ ne: 24 h, (Moisture; 3.9 %)
Atmospheric temperature aind § I /JE .\\ "\ 4.5° C, Relative humidity: 55%
Spark delay time / t ’\'\\ e nds

Distance of sparking electrode

(1 N\
WAL ‘\ 4 mm

Compressed air

[} —
r“:{ i 4 kgfcmSG

Filter paper

1 pie Whatman No. 93

Number of measuremer{'s

s 4
f¥|mes

A4

‘.‘..

Evaluation {reference]

Sample no. | Weight of dus ampl . -',’" imit (g/m°) Remarks
: Eﬁiﬁfﬁmmémﬁ
ammzm TAMNAT

Explosibility: Low

Note # : untreated (As

bought flour)
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Test date 5-Apr Name

Songchai

Instrument

C.U. Explosibility Tester #1

(undried) Type F2 cassava flour

Name of test powder

jcultural powder

Type of test powder

et microns#

Particle size

patment

Pretreatment

h, (Moisture: %)

Drying condition

5°C, Relative humidity: 63%

Atmospheric temperature 2

Spark delay time .,
Width of air flow channel ;
T
Distance of sparking electrodf* | L

Compressed air

PTITe,

1 piegetas

Filter paper

Number of measuremefE—ri

TS 2 kglem®G

Whatman No. 93

=1mes

Sample no. | Weight of dus ET, P -Limit (gim®) Remarks
v i
1 D.325D‘ & 264.7
: AHSI NN NN T
L | = 111V
3 % 3145 p 256.2 ,

Evaluation {refe’ence}

Explosibility: Low

Note  #: untreated (As bought flour)
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Table Rice-1 Measurement of LEL for Rice flour powder

Test date 21-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Rice flour (Erawan brand)
Type of test powder | Agricultural powder
Particle size w ﬂ-‘l 50 microns®
Pretreatment ﬁaﬁu‘ more than 1 day
R\\:’“‘*
Drying condition ) O Time: 24 h, (Moisture: 6.5 %)

Atmospheric temperature ang e, 3°C, Relative humidity: 61%

Spark delay time

Width of air flow channel

Distance of sparking ele

Compressed air

Whatman No. 93

Filter paper

Number of measuremeg i Times

-

R Init (g/m®) Remarks

Sample no.| Weight of du§ ¥
1 0.12% 204

2 1259"4: Q 1D26

—m‘mﬂﬁm b 'umiﬁﬂ TaE

MNote @ : Mass-average particle size was measured using the Standard sieve
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Table Rice-2 Measurement of LEL for Rice flour powder

Test date 22-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Rice flour (Erawan brand)
Type of test powder ' 4 _Agricultural powder
Particle size ”Hy/‘,ﬂ 0-180 microns®
Pretreatment ator more than 1 day
Drying condition 7 o Time: 24 h, (Moisture: 6.8 %)
Atmospheric temperature ang _' P/ e LI..“‘ 2°C, Relative humidity: 59%
Spark delay time | I

Width of air flow channel

Distance of sparking elect

Compressed air .6 kgfcmsﬁ

Filter paper Whatman No. 93
Number of measurengdpts T B, £ ]imes
Sample no. | Weight of duefsi 4}_“-“. it (g/m°) Remarks
1 : E
2
3
Evaluation n | xMosibil

Note @ : Mass-average particle size was measured using the Standard sieve
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Table Rice-3 Measurement of LEL for Rice flour powder

Test date 23-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Rice flour (Erawan brand)
Type of test powder Agricultural powder

Particle size %’, 180 microns®
Pretreatment © _ YeptImm @ = icator more than 1 day
Drying condition —— Time: 24 h, (Moisture: 6.2 %)

Atmospheric temperature arg N 3° C, Relative humidity: 65%

IBE)
Spark delay time '///#ﬁr \\ .n

Width of air flow channel ' l m : \\
Z VAN

Distance of sparking electroc 4 mm

Compressed air 7 _kglcm °G

T

Filter paper Whatman No. 93
Number of measuremeljts [imes
Sample no.| Weight of dusde o it (a/m?) Remarks

1 n.1?

Note @ : Mass-average particle size was measured using the Standarﬂ sieve
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Table Corn-1 Measurement of LEL for Corn flour powder

Test date 24-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Com flour (Tamfood brand)

Type of test powder Agricultural powder
Particle size ”W 45 microns®
Pretreatment _ ator more than 1 day
Drying condition . ‘ " A Moo Time: 24 h, (Moisture: 4.2 %)
Atmospheric temperature ang " . 1eiy e, 2°C, Relative humidity: 56%
Spark delay time '

Width of air flow channel I % @1 ’.:\\\

f foiicaa\
Distance of sparking electiod b i W\ 4 mm

Compressed air WA ‘\ kaglcm’G
T

Filter paper Whatman No. 93

Number of measuremay FTimes

Sample no.| Weight of duZes R nit (g/m®) Remarks

1 0.1925 . 156 4

i Rt Ine MW

£ 55.9

‘L£mﬂﬂﬁ&

Note @ : Mass-average particle size was measured using the Standard sieve

Evaluation
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Table Corn-2 Measurement of LEL for Corn flour powder

Test date 25-Mar | Name Songchai

Instrument C.U. Explosibility Tester #1
Name of test powder Cormn flour (Tamfood brand)
Type of test powder Agricultural powder

W

Particle size 553 microns®
Pretreatment Tep ---- icator more than 1 day
Drying condition AN H&& Time: 24 h, (Moisture: 4.0 %)

y

Atmospheric temperature arfii: w83.5° C, Relative humidity: 60%

Spark delay time / ..... -
Width of air flow channel ' l m@l
Distance of sparking electroc : LG

Compressed air

R o

Filter paper Whatman No. 93

Number of measure £ [imes

-l
-

Brokdnit (0/m®)|  Remarks

Sample no.| Weight of d "":;

1 0,19 1596

Evaluation ﬂ

Note @ : Mass-average particle size was measured using the Standard sieve
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Table Corn-3 Measurement of LEL for Corn flour powder

Test date 26-Mar | Name Songchai
Instrument : C.U. Explosibility Tester #1
Name of test powder Corn flour (Tamfood brand)

Type of test powder

Y A gricultural powder
whasl)
Particle size l ¥ 75 microns®
— —— 5
Pretreatment

pt issa s "SSator more than 1 day
At
'II.'

|
Drying condition J-@r\ \ e: 24 h, (Moisture: 3.95 %)

Atmospheric temperature an ¥ *
“ﬂi v
Spark delay time =

N "c Relative humidity: 58%

“R onds

2%\
Distance of sparking electrode " = _j\\\ 4 mm

Compressed air = ‘ 2 kalem’G

Width of air flow channel

Filter paper Whatman No. 93

Number of measurement wflimes
B
vd Pt (g/m’)|  Remarks

167.1%

Sample no.| Weight of dus!

1
2
3

Note @ : Mass-average particle size was measured using the Standard sieve
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Table Corn-4 Measurement of LEL for Corn flour powder

Test date

27-Mar | Name Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

Com flour (Tamfood brand)

Type of test powder

Agricultural powder

Particle size

\ ”’,//‘_,p- 106 microns®

Pretreatment

¥t igemmssttor more than 1 day

Drying condition

Spark delay time

Width of air flow channel

Atmospheric temperature anc_g¥ing® &

/
IH
7/

Distance of sparking ele

Compressed air

7 . .
o ime: 24 h, (Moisture: 3.83 %)

=%83° C, Relative humidity: 62%

- s : onds

-

v

£
@
7

i 4 mm

g/cm’G

Filter paper

Whatman No. 93

Number of measuremes

o e —
P ——

Sample no.| Weight of dusi #&¥

3‘ es

Remarks

Note @ : Mass-average particle size was measured using the Standard sieve
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Table Corn-5 Measurement of LEL for Corn flour powder

Test date 27-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Corn flour (Tamfood brand)

Type of test powder Agricultural powder
Particle size g 50 microns®
Pretreatment — pt iSSREEE¥ator more than 1 day
Drying condition ime: 24 h, (Moisture: 3.80 %)
Atmospheric temperature ang g C, Relative humidity: 62%

Spark delay time

Width of air flow channel

Distance of sparking electrode

Compressed air

Filter paper Whatman No. 93
Number of measureme|ily 7 2 flimes
Sample no.| Weight of du V ‘L“ (g/m*) Remarks
1 0.2250 ‘! 184.1 “‘
2 2580 2 & 18IS
TN
¢ v
0 I
Evaluation ( ce ‘ Isibil

Note @ : Mass-average particle size was measured using the Standard sieve
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3

Average
Evaluation {rgqeﬂe

Test date 6-Apr Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As bought (dried) Type F3 rice flour
Type of test powder Agricultural powder
Particle size AED microns#
Pretreatment — iisemmesssdtor more than 1 day
Drying condition v ime: 24 h, (Moisture: 6.6 %)
Atmospheric temperature and 5°C, Relative humidity: 65%
Spark delay time conds
Width of air flow channel - m
Distance of sparking elect fe 4 o AL 4 mm -
Compressed air % a/em>G
Filter paper 1 pie = Whatman No. 93
Number of measureme ‘ Y 3 fimes
Sample no.| Weight of dus t (g/m°) Remarks
1 0.15854) 129.1
2 01580 ¢ o @ 1287 .
3 : ks 9
U
£38 6

N ¢ L &=s6 o)
qmm&al il‘ﬂﬂea'n

——

MNote

# . untreated (as bought flour)
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Table Corn-6 Measurement of LEL for Corn flour powder

Particle size

Pretreatment

Test date 28-Mar | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Corn flour (Tamfood brand)
Type of test powder Agricultural powder

Drying condition

-Spark delay time

Width of air flow channel

Compressed air

Filter paper

Number of measuremenis

Sample no.| Weight of du ,

t

Remarks

2
3

¢ £59 1

TNVIE;DQEM* a‘:: |

Average
i 1 |
Evaluation ( : ce

Note @ : Mass-average particle size was measured using the Standard sieve
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Table Corn-7 Measurement of LEL for Corn flour powder

Test date

8-Apr

Name Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

Type of test powder

Particle size

Pretreatment

Drying condition

Atmospheric temperature anc jffin;

Spark delay time

Width of air flow channel

Compressed air

Filter paper

Number of measuremern

Sample no.

Weight of dush 780

As bought (dried) Type F4 com flour

Agricultural powder

M 80 microns#

Wt izmsmessseutor more than 1 day

Selime: 24 h, (Moisture: 3.7 %)

"84.5° C, Relative humidity: 59%

Remarks

Evaluation { Sis

Note

# . untreated (as bought flour)
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Test date Name

9-Apr

Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

As bought (undried) Type F4 com flour

"i

Type of test powder

Agricultural powder

Particle size

Pretreatment

Drying condition

Atmospheric temperature ang

Spark delay time

Width of air flow channel

Distance of sparking electrods

L}

A

Compressed air

Filter paper

'\i\

ﬁ 80 microns#

'--il. Heatment

h, (Moisture: %)

4 mm

kg/lem’G

Whatman No. 93

Number of measureme s

Sample no.| Weight of du Vi‘ m it (g/m°) Remarks
1 0.456( J
2 1a)

v
Evaluation (reference)

Note # . untreated (as bought flour)
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Table Wheat-1 Measurement of LEL for Wheat flour powder

Test date 11-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder _ Wheat flour (Australian wheat))
Type of test powder Agricultural powder
Particle size #5150 microns®
Pretreatment jept i ,__, ator more than 1 day
Drying condition ime: 24 h, (Moisture: 5.2 %)
Atmospheric temperature aj “‘_'- 5° C, Relative humidity: 60%
Spark delay time

7//i= 9\
y / 2 s\

Width of air flow channel

/
o

S 2 A\
Distance of sparking electrod e —SEAAN 4mm
A \
Compressed air F — ‘ kg/lem’G
‘ s g
Filter paper ' Whatman No. 93

Number of measure £.imes

s
e

‘ " o "
Sample no.| Weight of du 'lf 7 ! I init (g/m®) Remarks

Evaluation [rﬁemnce]

Note (@ : Mass-average particle size was measured using the Standard sieve
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Table Wheat-2 Measurement of LEL for Wheat flour powder

Test date 12-Apr__ | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Wheat flour (Australian wheat))

Type of test powder 2N\ Agricuitural powder
Particle size ” -180 microns
Pretreatment . > ept j-w‘-hg ator more than 1 day
‘ ; n_‘__‘\ - :
Drying condition

WSeelime: 24 h,  (Moisture: 4.96 %)

Spark delay time

Width of air flow channel

Distance of sparking electrod

Compressed air : = &3 kg/cm’G

Filter paper Whatman No. 93
Number of measuremg¢iljs : 7' ah Times
Sample no.| Weight of du : 5“' 0 N it (g/m°) Remarks
1 0.235 ‘:.‘I

!&v
Evaluation ( eﬁ;a-‘

plBsibifity”

Note @ ' Mass-average particle size was measured using the Standard sieve
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Table Wheat-3 Measurement of LEL for Wheat flour powder

Test date 13-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Wheat flour {(Australian wheat))

Type of test powder Agricultural powder

A
\ ]” microns®

Particle size
Pretreatment e cator more than 1 day
Drying condition ime: 24 h, (Moisture: 4.68 %)
Atmospheric temperature a 5°C, Relative humidity: 59%
Spark delay time r- \ 0 Wseconds
Width of air flow channel * N mm

Distance of sparking electm

Compressed air

Filter paper Whatman No. 93

Number of measure £, Jimes

Sample no.| Weight of du » A it {gfma} Remarks

0.235%

1

MNote @ : Mass-average particle size was measured using the Standard sieve
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Table Wheat-4 Measurement of LEL for Wheat flour powder

Test date 14-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As bought (dried) Type F5 wheat flour

Type of test powder Agricultural powder
Particle size
Pretreatment , : i : = “Cicator more than 1 day

""“x

Drying condition Selime: 24 h, (Moisture: 4.78 %)

°C, Relative humidity: 64%

E\ ;
"
Atmospheric temperature a; % ' ld” C,
Spark delay time / IJ A N0 "seconds
Width of air flow channel I I Eﬁ_ AN

Distance of sparking electrod;

Compressed air

Filter paper Whatman No. 93
Number of measuremi>iis : , £, jimes
| L}
Sample no.| Weight of duS«ag it (g/m®) Remarks

1

-~
i
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Table Wheat-5 Measurement of LEL for Wheat flour powder

Test date 15-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder As bought (undried) Type FS wheat flour
Type of test powder A, agricultural powder

Particle size

Pretreatment

\! _
Wi/ B
.“/// £-180 microns#

Width of air flow channel

Distance of sparking electroc

AP
——

etreatment

h, (Moisture: %)

Compressed air

Filter paper

Whatman No. 93

Number of measuremigA

Sample no.| Weight of du Y : mit (g/m°) Remarks
1 0.229%
‘o Y
3 90.220 9.2

Evaluation (r@ference)

plosibility: Medi

Note

# . untreated (as bought flour)
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Table Modi-starch-1 Measurement of LEL for Modified starch powder

Test date 22-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder ___CATO-304(Cassava starch)

Type of test powder Agricultural powder

A ;
1!
SRR
Particle size / 20 7 microns’

Pretreatment Jeptiicssicator more than 1 day

Drying condition h, (Moisture: %)
Atmospheric temperature 2480 J i , i iune. 1° C, Relative humidity: 53%
Spark delay time

Width of air flow channel ' A mm

Distance of sparking electrog

2 T\

‘ 8 kg/lem’G

Compressed air

Whatman No. 93

Filter paper

Number of measurenjeaif £ Jimes
7 X
Sample no.| Weight of duSts ) 8 it (g/m°) Remarks
g 7
1
s
2 Al <
i1Hld
3 _ 134.4
= s -
plosibility: Medium

Evaluation {rﬁference

Note +° Mass-average particle size was measured using the micron photo sizer
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Table Modi-starch-2 Measurement of LEL for Modified starch powder

Test date 23-Apr | Name Songchai

Instrument C.U. Explosibility Tester #1

Name of test powder _ CATO-3210(Cassava starch)

gAgricultural powder

A
Type of test powder 'qll

s/,

Particle size 243 microns”
Pretreatment mesgator more than 1 day
Drying condition ime: h, (Moisture: %)
Atmospheric temperature 3 °C, Relative humidity: 60%
Spark delay time Skconds
Width of air flow channel
Distance of sparking electrogy 4 mm
Compressed air 8 kg/cmG

Whatman No. 93

Filter paper

Jjimes

Number of measurentgr

,....I:L' Cimit (g/m®) Remarks

V.
Sample no.| Weight of dusi=:

130.8'

ra|

ol

126.8

|

Evaluation (r@ference) m

Note + : Mass-average particle size was measured using the micron photo sizer
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Table Modi-starch-3 Measurement of LEL for Modified starch powder

Test date 24-Apr | Name Songchai
Instrument C.U. Explosibility Tester #1
Name of test powder Purity-4(Cassava starch)

Type of test powder Agricultural powder

Particle size 20 9 microns”’

Pretreatment Sescsicator more than 1 day

Drying condition h, (Moisture: %)

Atmospheric temperature _g® haf B4° C, Relative humidity: 56%

Spark delay time _ ' ' “seconds

Width of air flow channel

Distance of sparking electro ¢

Compressed air

Filter paper

Number of measurerjsts

el

Sample no.| Weight of di V;L__ Sie it (g/m°) Remarks

‘I.!

i 0.1
2
3
VI
: ]
N 1) 1 oY O
Evaluation (meference . Medium

Note + . Mass-average particle size was measured using the micron photo sizer
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Table Modi-starch-4 Measurement of LEL for Modified starch powder

Test date 25-Apr | Name Songchai
C.U. Explosibility Tester #1

Instrument

_ Absorbo HP(Corn starch)

MName of test powder

Type of test powder

.1" \ .
',L ‘ ’ );riculturai powder
, 5 microns®

Particle size -
Pretreatment gtor more than 1 day
Drying condition 'ime:  h, (Moisture: %)
Atmospheric temperature W’ C, Relative humidity: 61%

onds

Spark delay time

Width of air flow channel

"2\
Distance of sparking electro E% ‘\\ 4 mm

Compressed air ' BT 8 kg/em’G
1 .551"-'5';___ 1;‘4."_ _ Whatman No. 93

Filter paper

- ———————————————————21) -j imes

Number of measurenNge__ ,
L

-’r_.
Sample no.| Weight of dusts§ mrl-imit (g/m’) Remarks

Explosibility: Medium

Evaluation {rﬁferenr.:e]

Note + . Mass-average particle size was measured using the micron photo sizer



Table Bisphe-1 Measurement of LEL for Bisphenol-A powder

Test date

149

8-May Name Songchai
Instrument

C.U. Explosibility Tester #1

Name of test powder Bisphenol-A

Type of test powder

Chemical powder
Particle size

Pretreatment

M ﬁ2.4 microns”
—

#cplsmsmesdicator more than 1 day
——

Drying condition "’4

: — . Time: h, (Moisture:
Atmospheric temperature ang / ' N,

%)

Spark delay time

32 5°C, Relative humidity: 53%

Width of air flow channel

Distance of sparking electoc

4 mm
Compressed air

§ ka/lem’G

Filter paper Whatman No. 93
Number of measuremagts _grlimes
Sample no.| Weight of d b8 RY it (g/m’) Remarks
1 0.134) 1064!
2 1300 ¢ & @/ 1059
u
__Average &506.3
Evaluation ‘ﬂf n q ’aam ﬂ u\ﬁxrz
Note :

Mass-average particle size was measured using the micron photo sizer
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Table Bisphe-2 Measurement of LEL for Bisphenol-A powder

Test date

9-May Name Songchai

Instrument

C.U. Explosibility Tester #1

Name of test powder

Bisphenol-A

Type of test powder

Chemical powder

FParticle size

32.4 microns”

Pretreatment

retreatment

Drying condition

Atmospheric temperature ang

Spark delay time

Width of air flow channe

Distance of sparking electloc!

Compressed air

h, (Moisture: %)

33° C, Relative humidity: 58%

kgfcm'*G

Filter paper

Whatman No. 93

Number of measuremmy

~Times

Sample no.| Weight of d 3 J‘-:f it (g/m?®) Remarks
1 0.1804 1474
2 ~ 0.1808¢ & @/ 1473
3 FI]'LLEJ d ol

Eva.uat.ﬂnﬂﬁfaﬁ?siﬁmmﬂ‘in"x'a V(KD

&Nl47 6

MNote

? MESS -average particle size was measured using the micron photo sizer
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Particle size Analysis (Standard sieve)

Table ana-cas1 Particle size distribution of cassava flour group F1
(Tradename : tawyaymom)

Nominal particle| Weight of dust| % Weight |% cumulative
size (microns) | on sieve (Ch A& Bidve (0)
NIITLS
22.5 14,23 \I/ ;Z,, 2
49 ' o
64
90.5
128
165

Weight 50 % Averadc

—O0— % Weight of

dust on sieve

—if— %% Cumulative

and % Cumulative

DA i R A A A S R L ey

| D A LRI

AR NN T U INYAR

Nominal particle size (microns)

‘9_') % Weight of dust on sieve

-




Table ana-cas2 Particle size distribution of cassava flour group F2

(Tradename : dragon fish)

Nominal particle| Weight of dust| % Weight | % cumulative
size (microns) | on sieve (g}
22.5 \
49
64
90.5
128
165
Weight 50 % Averag
Particle size di a flour (Group F2)
|8
5 3
E E —O0— % Weight of
=
- 5 dust on sieve
E B —b&— % Cumulative
Tz 3
= &
&
u %
ChLl ﬁ\‘lﬂ’iﬂmm‘m&” ag
9 .
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Table ana-rice Particle size distribution of rice flour group F3

(Tradename : Erawan)

Nominal particle| Weight of dust| % Weight | % cumulative

size (microns)

on sieve (q

64

_ ‘.h | "ffij g
..—.‘:

90.5

128

165

180

o

153

% Weight of dust on sieve
and % Cumulative

9

AREASRA S

Particle sizé difiiatiadion e Wour (Group F3)

—O0— % Weight of
dust on sieve

—&— % Cumulative]

" =l s
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Table ana-com Particle size distribution of corn flour group F4
(Tradename : Tamfood)

Nominal particle | Weight of dust| % Weight | % cumulative
size (microns) | on sieve (g} 4 Bf Eigve (9)

Wy

22.5
49
64

90.5
128

165

Weight 50 % Averz

Particle size ¢ 54 ] n flour (Group F4)

: Eﬂ T
ﬂWﬁﬁﬂﬂﬂ?ﬁUWﬁﬂ&ﬂﬁﬂ

size (microns)
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Table ana-wheat Particle size distribution of wheat flour group F5
(Tradename : Australian wheat)

Nominal particle| Weight of dust| % Weight | % cumulative
size (microns) | on sieve (g) q)

90.5 3, 4
128 e 36
165 ' 9
180

Weight 50 % Averao

Particle s djftrib (Group F5)

—0— % Weight of

dust on sieve
—— % Cumulative

AUINUNING1AT
Nominal pfide stu {miugsj Y

AR IRARTINYTRE

9

8 &8 8 8

% Weight of dust on sieve
and % Cumulative




Particle Size Analysis

Table ana-lyco-1

Particle size distribution of lycopodium

Sample Lycopodium
Sample Density, g/cc. 1.05
Dispersion Medium Ethanol
Medium Density, g/cc. 0.789
Medium Viscosity, cp 1.135
Room Temperature, C 3
Medium Temperature, C
Dispersion Method
Date
Maximum Size, micro/Ts™
Range Wei by weight
(microns) : ccumulation)
0<8 1 0.86
8<16 1 6E 14.0
16<18 8 - 279
18<20 2. L2 ; 44 8
20<25 0.23 = 46.5
25<35 2. 2% 64.9
35<50 89.0
50<70 100
Weight 50% Ave 26 microns

[l
]
i

-
"
.

i i
. e
20 4= 2

AMEANENINEON

L 2

S g

0 10

20

- e
: .;;;?{zc§3 -
- ; r;g’fﬁofﬁ, ;
S L i

30

40 50 60 T0

Particle Size {microns)

S—————



Table ana-HDPE-1 Particle size distribution of HDPE

Sample HDPE
Sample Density, g/cc. 0.96
Dispersion Medium Ethanol

Medium_Density, g/cc. 0.789
Medium Viscosity, cp

Room Temperature, C
Medium Temperature, C %
Dispersion Method -

Date - I!T :

Maximum_Size, micrc Im

Range Wﬂght y //’ 3 SN, % by weight
(microns) - a‘j / ? ' mulation)
0<4 0.18
4<8 0.50
8<16 7.02
16<20 g \ 17.0
20<25 2.0} = d\\ 28.7
25<30 1,605 ;_«z.ré_ ' 38.9
30<35 2.68W Jas 54.1
35<40 0916  *=———= 59.3
40<50 3.4 e 787
50<70 A .) 100
Weight 50% Averg=
i‘k.
PartfclesSize Distributi@d of HDPE
100 =
o .
q s0o 4+ gﬁﬁ E . ‘%§3 i a‘;ﬂ
NI R RN o
AN - ee——
€ 0 . Particle
- - - —#— % Cumulative
m b o;ﬂ.}}éﬁ%ﬂggf{ 3 5 3 <z <<mo o@go
L ¢~
a ,%ﬁgfw B i E?ﬁ%% %%M |
[i] 10 20 30 40 50 o0 70
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Table ana-dext-1 Particle size distribution of Dextrin

Sample Dextrin
Sample Density, g/cc. 1.038
Dispersion Medium Ethanol
Medium_Density, g/cc. 0.789
Medium_Viscosity, cp L/ TVE

Room Temperature, C

Medium Temperature, C “w
Dispersion Method — O —rarERT
Date

Maximum Size, micronis _

Range ight ) cudUBIE NRIORN, % by weight
(microns) - » AN\ cumulation)
0<6 0.09
6<12 0.28
12<25 5.55
25<35 12.7
35<60 57.6
60<90 97.4
90<120 100

0 20 40 o0 &0 100 120
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Table ana-sulfur-1 Particle size distribution of Sulfur

Sample Sulfur
Sample Density, g/cc. 2.046
Dispersion Medium Iso Butanol
Medium Density, g/cc. 0.805
Medium Viscosity, cp 329
Room Temperature, C JNNV IS4
Medium Temperature, C A -'n”f/",ff :
Dispersion Method — e St
Date _I m -
Maximum_Size, micropa™ w2, | a8
,.-!""/?W i E‘i\
Range A
(microns)

0<4

4<8

8<18

18<25

25<30

30<40

40<60

60<80

Weight 50% Average 29

0 10 20 30 40 50 o0 T0 RO
Particle Size (microns)
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Table ana-modi-1

Particle size distnibution of cassava modified starch

Sample CATO-304
Sample Density, g/cc. 1.50
Dispersion Medium Ethanol
Medium Density, g/cc. 789
Medium Viscosity, cp
Room Temperature, C
Medium Temperature,
Dispersion Method Di
Date
Maximum Size, micron
Range Weig by weight
(microns) ccumulation)
0<8 2.65
8<16 7 J 33.3
16<20 149 g 479
20<30 42 - 75.8
30<50 1.1 17 3 89.4
50<75 0.9 | = 100
Weight 50% Average 20.7 2=
P
100 -Eromm ?%'X e =
80 N 47 .
| = s
£ 6 < e x
= f - o :
E . S e
N i g
q . Iiﬁiﬁ‘ﬁ._ “Mfm‘l’;%gg;jiﬂ{ f?«ms ..
L] 10 20 30 40 50 o0 T0 BO
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Table ana-modi-2  Particle size distribution of cassava modified starch

Sample CATO-3210
Sample Density, g/cc. 1.50
Dispersion Medium Iso Butanol
Medium Density, g/cc. 0.805
Medium Viscosity, cp | Sk
Room Temperature, C NN/ 4
Medium Temperature, C

Dispersion Method

Date

Maximum Size, mi

Range @l % by weight
(microns) "WAccumulation
0<4 ¥ J. \  0.37
4<9 B4 | W38 W 3.31
9<18 k. ' 231
18<20 23.7
20<25 546
25<30 66.8
30<40 B6.3
40<50 94.2
50<60 a97.2
60<80 /) 100

Weight 50% Aver} ,;,"“ i Y|

I

r—— e ——

1] |
Particle SfzgDistribution ofgGATO-3210

10 -
. = i
TN .
N . . ETT—
= s : = L
-3 e ‘
e L ' ooNFl 1 AL .
T e — % Cumul
q:a Sl el o
o 2 e o .
0 me—0 3‘5'%':' i /%-z : e

0 10 0 30 40 50 60 0 &0
Particle Size {(microns)
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Table ana-modi-3 Particle size distribution of cassava modified starch

Sample Purity-4
Sample Density, gfcc. 1.50
Dispersion Medium Iso Butanol
Medium Density, g/cc. 0.805
Medium Viscosity, cp !
Room Temperature, C
Medium Temperature, C |
Dispersion Method S-K
Date
Maximum Size, micros
Range Weigiit o by weight
(microns) mulation
0<6 0.0 0.86
6<12 € 4.19
12<25 4 70.5
25<40 1. 4 3 83.1
40<60 0.954 - 91.5
60<90 0.4 : 95.2
90<120 0.541 : 100
Weight 50% Average 209 —
=7
100 5 ==
~ 80 = 5 ; : i
? oPl IR’ *
: 40 4 : MQ%* {W’*a}ﬁ?ﬁl
q ﬁ‘ A A
1 [1] 0 40 80 1061 120
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Table ana-modi-4 Particle size distribution of Com modified starch

Sample Absorb HP
Sample Density, g/cc. 1.38
Dispersion Medium Iso Butanol

Medium_Density, g/cc.

9. 805

Medium Viscosity, cp

Room Temperature, C

Medium Temperature,

Dispersion Method

Date

Maximum Size, MiCrons "

Range
(microns)

0<3

3<7

7<14

14<16

16<20

20<25

25<35

y

» by weight

accumulation)

0.57
4.12

9.01

26.4

45.0

51.6

83.2

35<45

45<60

|

Weight 50% Averds
vV

88.8

o 10

0 30 40 50

Particle Size (microns)
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Table ana-Toner(V) Particle size distribution of Virgin Toner

Sample Virgin Toner
Sample Density, g/cc. 0.903
Dispersion Medium Ethanol
Medium Density, g/cc. | 789

Medium Viscosity, cp
Room Temperature, C
Medium Temperature

Dispersion Method ™ - K :
Date _ .
Maximum Size, mi
Range Wi LAz il % by weight
(microns) (Accumulation)
0<5 ¢ 1.15
5<10 : 14.3
10<20 d : 52.3
20<25 - 77.7
25<30 ok 2 71 84.7
30<40 0. ‘ 7 90.1
40<50 0.449 = 1 95.8
50<75 0.332- A 100
Weight 50% A
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{ e i‘éﬁﬁ i :
| -a-'c- ey z-‘f:‘ ,, i
ﬁ : o i‘ y \ n i
&% ! PN 3\% ;_@ e A % Weight of
.{E EN - & iﬁ '-!'-&:!.:.;fil J;hgu = & Farticle

l or o
| e e —%— % Cumulative

20 - :

o ??- o

4] 10 20 30 40 50 o0 70 BO
Particle Size (microns)




Table ana-Toner(W) Particle size distribution of Waste Toner

Sample VWaste Toner
Sample Density, g/cc. 0.903
Dispersion Medium Ethanol
Medium_Density, g/cc. _0.789
Medium Viscosity, cp | FEr

Room Temperature, C
Medium Temperature, C
Dispersion Method
Date

Maximum Size, micro

ﬂ///‘ \I*”:‘

Range Weight / ,. RRIOMDN, % i
(microns) / l Ve \ ccumulation
0<5 — AN N 0.14 |
5<11 ' '-""'IJ' ,-'- "44 W 16.0
11<22 : ‘*": 48.0
22<25 55.2
25<30 69.4
30<40 79.8
40<60 ; 96.9
60<90 0.273 100

Weight 50% Average

Lt 4 : . 3
S %63%_;{%?5-; o K e

i SR W.'é“

>f° . a:‘;:a”;\:ﬁ:**;:ﬁ .

““mgw-s”“

% Weight

oigs
@ﬁ‘i

Particle Size (microns)
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Appendix 3
Information of chemical composition of Flour and Starch

Table inform-1 Lipids in various cereal starches

Wheat  Com®" Amyylo- Waxy
(maize) maize® maize®

(% or mg/100g)°

Nonpolar lipids 6% 73% 88%
Sterol esters 9 7
Triacylglycerils 16 12
Diacylglycerals 16 6
Monoacylglycerols 13 5
Free fatty acids 650 105
Glycolipids 5% 6%
Sterol glycosides 13 3
Monogalactosyldiacryl-

glycerols 1
Monogalactosylmono

acylglycerols 18
Digalactosyldiacyl-

glycerols 2
Digalactosylmono-

glucerols 3
Phospholipids 6%
Lyso-phosphatidyl.-A

ethanolamines | 1
Lyso-phosohatidyl ~ = -

glycerols ‘J ; trace
Lyso-phosohatidyl

cholines 8
o i3y gm 3 ﬁﬁm fj‘ﬁ

serines,in race

) = 64 “"'.i §3

: g M oumts - N maize cultivars)
Resl.i‘hq’or Iipid dasm are Hq:rﬁseﬁ m 1& of tu'lal Ilpids present in starch. and for individual lipid

Compounds as mg/100g starch dry matter.



Table inform-2 Average composition of wheat-and rye flours®

167

A. Wheat flour Type
405 550 812 1,050 1,700°
Flour extraction rate®
40-56% 64-71% 76-79% 82-85% 100%
Starch 84.2 81.8 78.4 78.2 66
Protein (N*6.25) 1.7 ; 13 13.3 14.8
Lipids 15 1.9 23
Dietary fiber” 4.9 10.9
Minerals (ash) 0 81 1.05 1.7
B. Rye flour
1,370 1,740
84-87%  90-95%
Starch 69.3 62.8
Protein (N*6.25) 11.2 12.4
Lipids 1.5 1.5
Insoluble pentosans 5.2 6.5
Soluble pentosans N 1.7 1.9
Minerals (ash) 15 1.37 1.74

*  Weight-% per dry matter of wi
® Whole wheat flour.

 Approximate data.

4 Indigestible carbohydr=les
2

age moisture content is 13 weight-%

Table inform-3 Pro 'bf, af'--.l-d- by flour particle size

..I
!

P s ein content
weight %

Particle size

As portion of flour
(microns) ¢

ight % o

1 Y,

NN INY 1A

3 11
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Table inform-4 Average composition of vegetables (as % of fresh edible portion)

Vegetable Dry matter N-Com- Carbo- Lipids Crude Ash
pounds hydrates fiber

Mushrooms
Champignon (cultivated

Agaricus arvensis,

campestirs 0.2 0.8 0.8
Chanterelle 0.8 1 0.7
Edible boletus
(Boletus edulis) 0.4 1 1
Rooty vegetables
Carrots 0.2 1 0.8
Radish (Raphanus
sativus, elongated white
freshy root) 0.2 0.7 0.8
Viper's grass, scorzonera 0.4 2.3 1
Parsley 0.6 0.8 1.6
Turerous vegetables (sproujy
White (Irish) potato 0.2 1.3 1.1
Celery (root) 0.3 1 1
Knhlrabi 0.1 1.1 1
Rutabaga 02 0.8 0.8
Radish (Raphanus sativus,

reddish fleshy root) - 0.1 0.9 0.9
Red beet, beetroot , - 0.1 0.8 1.1
Turerous root vegetable ™=
Sweet potato | 3n : e 0.6 0.7 1.1
Cassava (manioc) 0.4 06 0.4
Yam 1.3 1
SO 11 e ﬂ “5 N ii’] e
Onion 10.9 0.5 0.6

Leek 0.7 0.9

vevoaoe @] ) mrﬁtu W Theidy 5o

Flowerhead (dlix) vegetable.

Artichoke 14.5 2.4 0.8
Cauliflower 9 2 ? 4 2 n.a 1 09
Broccoli 10.9 3.6 4.4 1.5 1.1

* Starch content 14.1%.
P Starch and saccharose contents 19.6 and 2.8 %, respectively.



169

VITA

Mr. Songchai Wiriyaumpaiwong was borm on August 28, 1970, in
Bangkok, Thailand. He graduated from King Mongkut's Institute of Technology
‘ eering in Chemical Engineer in 1993.

Tomnburi, with a bachelor degree a
He continued his Master's § ?. 7y, v, jkorn University in 1993. He was

granted the degree in Owisaat=95

AULINENINeINg
ARIANTAUNNIINGIAY



	References
	Appendix
	Vita

