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Farmaidindurosiu
Suvidnaguinly

= |

10° 10" 100 1 10 100 100 100 100 10°
anrasKusiaviFings (NSaea auLes)

sUfi 2.2 uamenauBeuiieugespansdaduzesuulsdinalng

Imduazaoie naaeudinudiniusngafisadals (MEC) 2awulls 4 1iln
wudn wilslinaidnflidn MEC Anfiga spvasnn Aa ufedinaand uifsdnlnauazuilaiuaonas

AINAIAL LA IAITNIN uwilsiudUindsdesfigalladiauiuuedn 3 ofin wodnesidudues

1
a a ! a o

o/ ' {0 v @ PR g | { a
Touuazlusflumnn A MEC 79alHfazEenn Aas@ueesduullianinanagomgisngafiazifin

9 Y

| 1
1 a © A a

n3ssdneduuls naReuulsidana 14 wWesidud azfidgomgdaigeiiinnissnia

q LY q
k4

¥ 1 o % g | = < ! a
THwinfiu 470 °C fims@uesuuaasadugudidasidud Agamgifiazanaadeiiias 400 °C

Y

2.2.1.5 2BULWAVBINNBARY (Confinement of the Dust Cloud) nu1efie sausaiiia
nuBNAUUNAgH m@%ﬂﬂum’%mﬁﬂw%@qﬂﬂim‘Tuﬂﬁ:mumwﬁm VY LASDIUA LASHINEN
ALUNTIAAWIA LASE9aULTN (Hlaan ananuaaes e wasviaaidesdagan waan1gin

vinpnduUnagulwipasaiuitinlaefi(H

2.2.2 ‘mﬁni‘lma%ﬁtﬁmﬁmﬁumssmﬁmlme'gu uiaantiu 2 Uszinn Ae

2.2.2.1 annlatun1sgafinlu (Ignition Sensitivity) tiwAraauenndretunisqasiai

2 a

v 1 ! U v é Ail o (I> a ! o/ (I> =N
TﬂLLﬂ V"I'W"I'J’WNL?IN?IMWWQG’WI‘SZLUG‘I\EW mﬂ“mmgmqqm%miqmmﬁw ﬂ’?W@QQ’]MW’W@!@T‘LAﬂ’]’i’?WﬁZLU@

1
=

uazAAHdndnrnpanBlaugegaiaen R (H FeflsneaiBansadl

q

(1) Arprsdinduagafiszida s (Minimum  Explosible Concentration: MEC)

el Anpondisdusngruasiniinenszataag iuenimdungumsendu (Dust Cloud) ignunsn

I a a

ApliiAanssudnld drAnnasdinduredusinindn MEC Aezliifianssndnundu Tnevinly

|
J @

] ! 3 3 | P ! !
A1 MEC fpintseanad 50 - 100 g/m aufle 2 — 3 Kg/m™ vinani{ufifAianuidsduaasuninnda

= ]

A1 MEC 3L NS UaunanaauuuTla 199 LASEIUA WASAINEN LASEITY LASENNTEY ViaalAes

[ dl v A I ) ¥
AEAN LAIBNDULIY LAZIATDILLNAN LAY

| a

(2) ArgamgRngaTun19aaRin W (Minimum Ignition Temperature: MIT) fig

AgomgRanfigafiduansnsafin (Wi a1 MT Hdmsuduiioyalunisfiansandigumngiins

q
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yinamugegaasgunaolMiuaziedasdng iellpaniu
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voe
WANUHBEIgAT
NHBANUAY WUT

WRTATNRINUAGR

9
1

2

HIMNRAans

q

a

U

AW lHies anuifinnstigUnsed

(3) (ﬁhwéﬁjw’m&%”lqcﬂcfuﬂ’ﬁfymﬁmfw (Minimum Ignition Energy: MIE) fig @1

TunsqafiaMfazinmnUsag

wsnnngaRalE  Tnefinsfiansmnnanndueesn uazdaulsenaureengs

PILANIEINITARA NI daduiiacisdunan nisgafininazainiv

(4) AnpadndnaesennBiaugegafiaan A H (Maximum Permissible

Oxygen Concentration) A® AAIHIEnIusBIanBandmsuaeiunissvdnvesuusazsin

naanAinWdusIuAgnaNvEaTHLsdu aullgomgigaieswefianillgnissadnueeuls

ANSUAINS s alsen1e (NIRRT ueNe HasiwiniAan1gsvida wineliifa

{ufifenszangugannuInastuNunseniiandafuiadu fesn1snomgAnigniia v

1 o o { @ | o { ! a a | a
Twflentununsdlfiuionszaneidunuendn fsnnenei 2.1 uansAgomgqafaWaasusiia

! o 1 @) ! = @ !
AN o danaEanEoiednlunaIyuRalunanyy

AT 2.1 URANG Y

a

fiqnfinieasuefinging q usnauanenedndunesiuegsedumnendu

'
a o

FURJNAYA
fiam@aln goumgRiteantifils (o)
Pt L RTLY (MIT) (°C)
nael | wnanedu | 450.. | 300.. | 280.. | 260.. [ 230.. | 215.. | 200.. | 180.. | 165.. | 160..
>300 | >280 | >260 | >230 | >215 | >200 | >180 | >165 | >160 | >135
Cotton 350 560 275
Brown coal 225 380 150
Cellulose 370 500 295
Cereals 290 420 215
Wood resin 290 500 215
Sawdust 300 400 225
(wood)
Cocoa 460 580 385
Copra 290 470 215
Cork 300 470 225
Fodder 295 525 220
concentrate
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ray o o Ay a Py
q‘3~Iﬂﬂﬁ‘i@ﬂﬂ’]‘iﬂ’l’]ﬂﬂ@’ﬂﬂﬂﬂiﬁ\‘l\‘ﬂui’mﬂu‘i:ﬁm ﬂtﬂ

A5797 2.1 uarNg ) RTIgaRA aasueilase o wnendnsaedniunesiuegvdaduinandy (ie)

1
o

AWANHAIYA
fiqm@aln goumgRiieantifils (o)
D TLRRTA (MIT) (°C)
ﬂ’ﬂx‘lr'!u ‘vm’ﬂm'gu 450.. | 300.. | 280.. | 260.. | 230.. | 215.. | 200.. | 180.. | 165.. | 160..
>300 | >280 | >260 | >230 | >215 | >200 | >180 | >165 | >160 | >135
Linen 230 440 155
Milk powder 340 440 265
Paper 300 540 225
Pectin sugar 380 410 273*%
Soya 245 500 170
Starch 290 440 215
Hard coal 245 590 170
Tobacco 300 450 225
Tapioca 290 450 215
Tea 300 510 225
Peat 295 360 220
Wheat flour 450 480 320*
Sugar beet 290 460 215
Cellulose 275 330 200
ether
Isosorbide 240 220 146*
dinitrate
Unvulcanised 220 460 145
rubber
Petroleum 280 690 205
coke
Polysaccharide 270 580 195
derive
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A5 2.1 uaPNg A ATIgRRa Waauafingng q unaudnyardniunemuetadwinendu (se)

qmwgumqw

fiqa@aln goumgRiieantifils (o)
D TLRRTA (MIT) (°C)

AWK | wnanu | 450.. | 300.. | 280.. | 260.. [ 230.. | 215.. | 200.. | 180.. | 165.. | 160..
>300 | >280 | >260 | >230 | >215 | >200 | >180 | >165 | >160 | >135
Polyvinyl 340 500 265
acetate
Polyvinyl 380 530 305
chloride
Soot 385 620 310
Laminated 330 510 255
plastic
Sulphur 280 280 186*
Aluminium 280 530 205
Bronze 260 390 185
Iron 300 310 206*
Copper 305 690 230
silicon alloy
Magnesium 410 610 335
Manganese 285 330 210
Zinc 440 570 365
NNLIIG) #91a91N BARTEC 330GmbH LeagNT
* ﬂmwﬂﬁﬁﬂﬂﬂﬁﬁfﬁmwmﬂﬂﬂu 2 ANDUNYN 2/3 ﬁﬂdgﬂ;%gﬁ%ﬁﬁfﬂﬁﬂwmﬂﬂﬂu

N’]Hﬂﬂ«lﬂﬂﬂﬂﬂﬂﬂ?ﬁﬂfﬂ‘ﬂﬂﬁﬂ’rNN‘L!

=}

AD ANDINONIAR

9

3

U 9

An(aeanedu audag 75

2.2.2.2 AAINNTHLIIEB9NT59eLdn (Explosion Severity) auifisndesiu 2 9498 Aa AAaw

iugegnanmssnidaniauiufitia (Maximum Explosion Pressure: Py,) uaz@nsnnisilasuulas

FIFAVBIAMHARABUTULIR (dP/AT) 00 ¥32B19138NTIAIAIINTHUTIVBINNT52LTA (Explosion

Violence) ANvisaassnsauans[#fazUl 2.3 Wermmaliunu X Aip 1aa1 unw ¥ fe Aanesuiide

annsszde Tnsdnfdvisaesiazilfanuasnuaandndneny
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qux
AITHARITINNTITTLLUM _
dt | max
VIR

1 ¥
a

sUft 2.3 uansAranasuenAiaiiansssdania luwiniitanaosdsduesadudmnil

Abbasi and  Abbasi Tﬁﬂ%mﬂmﬁﬁﬂmmmmmqumwmmﬁzLﬁm(Deﬂogrote

Index, Kg) aMN&NA59 1

113
Ket = (AP/AD ey X V' s (1)
dl = 1 o/ ,:' o/ = [ %
WA (dP/dT) e AIB ANBATINITLALRLLANAITHANGIIALE LN
vV An AUSNIRSAIINITIAEeL A 20 ART I8 1 AL.H.
= ! =
Kt AB ATAITHTRLINUBINIFIZLLA (bar.m/s)

L‘ﬂﬂ']?rﬂiﬂLLﬂdﬁzﬁuﬁuGﬁ’m"ﬂﬂﬂDﬂuﬁﬂ’mﬁiﬂﬁuﬁﬂf@i@ﬁﬂﬁ’] Ky A137971 2.2 Ebadat
(2006) ﬂ%mﬁfﬁfdflmqﬁuqqqmﬁLﬁmmﬂmiiuﬁmmﬁuﬁﬂ'fm%iﬁzwjfm 8 — 12 barg (Bar gage) lag
Ausaiugegaiiiinainn1sssinaesuutionindy 8.4 barg A1AYIHIULIIIBINITTHDAMNTL
150 Kq f%’mﬂgjsfumjm ST1 fA| %Lﬁmmﬁﬁuﬁmfaifa;mmLﬁ'@LﬁﬂuﬁuQu%ﬁﬂﬁuﬁﬁmmiﬁuﬁmﬁ Lol

aunsaasvn e iU lasea31aeemnsuasiaz e naz e ey @

A15199 2.2 mfif%’mﬂ@nguﬁmmmiuﬁmfﬁ

A1 Kst mg'mmsguﬁtﬁﬂmssuﬁm SLAUAUATTE
(bar.m/s)
0 STO TliAannssuda
0 - 200 ST 1 \Ainnsasdaluguuss
200 - 300 ST 2 Winn1a9eidaguIas
> 300 ST3 Wen199eLdagulassin
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AN571971 2.3 waeenisilFeuiisusnedeiiinasian1sszidasendnanuuieringngeg

wazinergiidlen Tngdrfiuansiupisefiaziudfildannnimaassdtdrnandsiinaged

% A dl

szidaldl (MEC) 2p9iuudfeindrenasfidrgege Waifaudunuulerilngu wansdauiledu

1
[} 1 o/ =)

dznasiiannlaluniaifinnissnlaenfige daudrpndugegaisiinnisszidaoeeduuds

q
1 4

MINHATIUAANRE 5219 9.5-10 barg Basnndiuasgiidenyidrngetls 12.4 barg Wananial K

o o/

peguteiuduindedeidtiesfign fali Auguussresntsiianissudafirntissigaiieiiay

AunuuiaEu

A1597 2.3 uaasnslseuiiguAdadeifinasianisavidasendnesuulesfingng o ez

REAENY
ﬂ’J’INY’J?‘IAﬂ’TS’?ﬂ?IﬂTW ﬂ’J’lN‘g‘%LL‘i\‘l’Zlﬂ\‘lﬂ’ﬁiZL‘ﬁﬂ
DT RRTA MEC (g/m’) | MIT (C) MIE (mJ) | Prox (barg) Ke;
(bar.m/s)
WNEA 60 500 540 9.8 132
uifadinalne 60 520 300 9.7 158
wlsding 60 530 > 100 10.0 190
W EUEUL RS 125 450 - 9.5 53
GEREAE 30 710 > 1,800 12.4 415

2.2.3 anumen1ssziinuadsn

nngsndinvasduiilontafaoluinidndauazAui ididn waneiniu iflofing
sufinvosiuudnanafiniainnssziinassiiaas vdansse q [lFan

m‘sizLﬁmﬁgwmﬁ”qﬁmmwgucfuﬁﬁ%ﬁ’m arguussnanndinisssidnluiilas i n1s
sudaluvie Tuntmug wioluanans szvinlifaeadugedia 100 kPa usiduiuildeszifinaanudiu
ey 2-3 KPa

nsszdaesdndn Ffuaynamnadnaifa Wi ans1a91uaes Echoff TAuans
A9 I NI RsINAIAELRIAEAL BRI a2 uTTs NS uazutsina ne 91 200
(i 500 bar.m/s iflaRMARIBgUTaANTY vEaIRaYNALANGY Bartdnecht THLAAINTITAALLAA
vasaynArns Indlefidnann 300 ifiu 100 pm deliiAndaaniaasuulaspnfuisudunal
991 10 1% 170 bar.m/s BIABBIBRAIATLAIHIULIIEBIN1TEL eI Ausu e neTiaTes

DUNIAATE

22



nsnlsenugmamnIsy ARansdnnisaanlaansielssemiifidusada

anwuzn1Tsziineuesil 2 anvoy Ao nMssuidauwuudgugf (Primary Explosion)
dunnssuiansausn  wasmnnbiinisfindsszuussingeiniaiiifeswa aevinliiAnnisuen
Fevnsrasnirurusaq i denalifangurdonuenduin wariundsiuacaseuiidantdes
panun neliAanssndansed 2 Bundn n9szidanuuyfiagd (Secondary Explosion) Feazinanu
pusIndnssndanuulgugfisnn uaransnsaifindnuaieil@es ¢ Fondl nanszuluy
Tafly (Domino Effect) ﬁumm?ugﬂﬁ 2.4 Lﬁmﬁmgmmﬁﬂefumm: Yl anmsua A ARUAN
unsvanadananil iniduinnazaunamnlsanu fuaiosing uazgadu ¢ Annisienszans

nanefiunnandu ernduaandaneinnissudandausn avinldnnendumandiiianissuda

| 2
o A a A

AT 2 U 2.5 uaasdsnngnisainisssidneesuineseginuy vinliifinnissudnnsi 2 uas

p3sie o (U

Dust cloud formed Heat from primary explosion ignites
- dust cloud

Primary Explosion Secondary Explosion

¥
o/

gﬂﬁ 2.4 AP AR IAASIN 1 hATASIT 2

LAAARKAITNAKAIN - W &
mmwuam{uwu

EA
n19szidaAsINGN

nms’!u
‘ —

ARMANNAUTILAARIN |

¥
nsszidansanaas . .y
nuanduininannisszidaaseusn

£4

51 2.5 uarstsnngnisainisszidarassuiinasagifu
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2.3 %ﬁmmsﬂusmﬁmff@i

anmsRnusinensuazndnFisluanigeani Taa OSHA (Occupational Safety and
Health Administration), NFPA (National Fire Protection Association), CSB (The US Chemical Safety and
Hazard Investigation Board) wae U.S. Department of Agriculture wazn1sinen ueesni Tne Beck
wudnatvnaivdnevdaauTRunsuandn(d 189 OSHA uaz NFPA dewdnsaziden Geanad

Foyautedousniudae wildsinin  nisimuafvanyoussasnifoasusndnlfoosusas

1 =} a o/ dy
NUIENTUNTTIENSLBH ARG

2.3.1 afioi|uszidalfi utisss OSHA
OSHA fluniagenaasigiiguangnunafisaiuanlasaduuasgunIwewds

o/

o/ a o T a <1 ' ¢
2093 gaINan Auldwsndnaandu 6 ngu fell

1) WAAAUTIVINNT9NEAT (Agricultural Products) § 13 #fia fia

- Egg white -Starch, rice - Tapioca

- Milk, powdered -Starch, wheat - Whey

- Milk, nonfat, dry -Sugar - Wood flour
- Soy flour -Sugar, milk

- Starch, corn -Sugar, beet

2) {HUIMNNANEANINI5NEAT (Agricultural Dusts) # 54 #Ha Fip

- Alfalfa - Lemon peel dust - Rice flour

- Apple - Lemon pulp - Rice starch

- Beet root - Linseed - Rye flour

- Carrageen - Locust bean gum - Semolina

- Carrot - Malt - Soybean dust
- Cocoa bean dust - Oat flour - Spice dust

- Cocoa powder - Oat grain dust - Spice powder
- Coconut shell dust - Olive pellets - Sugar (10x)

- Coffee dust - Onion powder - Sunflower

- Corn meal - Parsley (dehydrated) - Sunflower seed dust
- Cornstarch - Peach - Tea
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2) {HUIMNNANERANMNNITNEAT (Agricultural Dusts) & 54 #8a (sin) A

- Cotton - Peanut meal and skins - Tobacco blend

- Cottonseed - Peat - Tomato

- Garlic powder - Potato - Walnut dust

- Gluten - Potato flour - Wheat flour

- Grass dust - Potato starch - Wheat grain dust
- Green coffee - Raw yucca seed dust - Wheat starch

- Hops (malted) - Rice dust - Xanthan gum

3) #{ui (Carbonaceous Dusts) & 12 #Ha Ap

- Charcoal, activated - Lampblack - Cellulose

- Charcoal, wood - Lignite - Cellulose pulp
- Coal, bituminous - Peat, 22%H,0 - Cork

- Coke, petroleum - Soot, pine - Corn

4) Wua15LA (Chemical Dusts) & 14 ¥im Ap

- Adipic acid - Carboxy-methylcellulose - Paraformaldehyde
- Anthraquinone - Dextrin - Sodium ascorbate
- Ascorbic acid - Lactose - Sodium stearate

- Calcium acetate - Lead stearate - Sulfur

- Calcium stearate - Methyl-cellulose

5) }ulany (Metal Dusts) i 5 #3in fig
- Aluminum - Iron carbony! - Zinc

- Bronze - Magnesium

6) WUNAEHN (Plastic Dusts) & 18 #Ha Fip

- (Poly) Acrylamide - Melamine, molded (wood - (poly) Vinyl acetate/
- (Poly) Acrylonitrile flour and mineral filled ethylene copolymer
- (poly) Methyl acrylate phenol-formaldehyde) - (poly) Vinyl alcohol
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6) WUNANEHN (Plastic Dusts) & 18 #Ha (fiw) AD

- (Poly) Ethylene - (poly) Methyl acrylate, - (poly) Vinyl butyral

(low-pressure process) emulsion polymer - (poly) Vinyl chloride/

- Epoxy resin - Phenolic resin ethylene/ vinyl acetylene

- Melamine resin - Urea-formaldehyde/ suspension copolymer

- Melamine, molded cellulose, molded - (poly) Vinyl chloride/ vinyl

(phenol-cellulose) - (poly) Propylene acetylene emulsion

- Tarpene-phenol resin copolymer

2.3.2 ¥Raduszidalf uiismn NFPA
NFPA iuannandangndnuniatfasiuniaifindafdessiugfioasanigamsdni

TRauuniuszidaeandu 3 ngu Ao ngu E ngu F uazngs G s NFPA 499 #iail

ngN E a0 (Material) & 26 #ia A

- Aluminum, atomized
collector fines

- Aluminum, A422 flake

- Aluminum — cobalt alloy
(60-40)

- Aluminum — copper alloy
(50-50)

- Aluminum - lithium alloy
(15% Li)

- Aluminum — magnesium
alloy (Dowmetal)

- Aluminum - nickel alloy
(58-42)

- Zirconium Hydride,

(93.6% Zr, 2.1% H,)

Aluminum — silicon alloy
(12% Si)

Boron, commercial-
amorphous (85% B)
Calcium Silicide
Chromium, (97%)
electrolytic, milled
Ferronmanganese,
medium carbon
Ferrosilicon (88%,9%Fe)
Ferrotitanium (19% Ti,
74.1% Fe, 0.06% C)
Iron, 98%, H, reduced
Magnesium, Grade B,

milled

Iron, 99%, Carbonyl
Manganese

Silicon, 96%, milled
Tantalum

Thorium, 1.2%, O,
Tin, 96%, atomized
(2% Pb)

Titanium, 99%
Titanium Hydride,
(95% Ti, 3.8% Hy)
Vanadium, 86.4%
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AgH F B{ueU (Carbonaceous dusts) # 10 #Ha #ip

- Asphalt, (Blown Petroleum - Coal, Pittsburgh - Pitch, Coal Tar
Resin) Experimental - Pitch, Petroleum

- Charcoal - Coal, Wyoming - Shale, QOil

- Coal, Kentucky Bituminous - Gilsonite - Lignite,California

ngn G {ui[enlungs E wde F lnsudaiiu 8 ngudea (A

1) WHINNNANAANI9AISNEAT (Agricultural Dusts) & 56 #Ha Fip

- Alfalfa Meall - Garlic, dehydrated -Rice

- AlImond Shell - Guar Seed -Rice Bran

- Apricot Pit -Gum, Arabic -Rice Hull

- Cellulose - Gum, Karaya - Safflower Medl
-Cherry Pit -Gum, Manila (copal) -Soy Flour
-Cinnamon -Gum, Tragacanth -Soy Protein

- Citrus Peel -Hemp Hurd -Sucrose

- Cocoa Bean Shell - Lycopodium - Sugar, Powdered
-Cocoaq, natural, 19% fat -Malt Barley -Tung, Kernels, Oil-Free
-Coconut Shell -Milk, Skimmed -Walnut Shell, Black
-Comn -Pea Flour -Wheat

-Corncob Grit -Peach Pit Shell -Wheat Flour

-Corn Dextrine -Peanut Hull -Wheat Gluten, gum
- Cornstarch, commercial -Peat, Sphagnum -Wheat Starch

- Cornstarch, modified -Pecan Nut Shell -Wheat Straw
-Cork -Pectin -Woodbark, Ground
- Cottonseed Meal -Potato Starch, Dextrinate -Wood Flour

- Cube Root, South Amer. -Pyrethrum -Yeast, Torula

-Flax Shive -Rauwolfia Vomitoria Root

2) §19LAH (Chemicals) H 41 #iim Fia
- Acetoacetanilide -Dicyclopentadiene Dioxide - Nitrosoamine

- Acetoacet-p-phenetidide - Dihydroacetic Acid - Para-oxy-benzaldehyde
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2) @15, (Chemicals) & 41 ¥3ia (sim) AB

- Adipic Acid -Dimethyl Isophthalate

- Anthranilic Acid -Dimethyl Terephthalate
- Aryl-nitrosomethylamide - 3,5-Dinitrobenzoic Acid
- Azelaic Acid - Dinitrotoluamide

-2,2-Azo-bis-butyronitrile - Dipheny!

-Benzoic Acid - Ditertiary Butyl Paracresol
- Benzotriazole - Ethyl Hydroxyethy!
- Bisphenol-A Cellulose
- Chloroacetoacetanilide - Fumaric Acid
- Diallyl Phthalate - Hexamethylene Tetramine
- Dicumy! Peroxide - Hydroxyethyl Cellulose
(suspended on CaCOs3), - Isotoic Anhydride
40-60 - Methionine

3) @1 (Drugs) § 9 #Him Aa

-2-Acetylamino-5- -Gulasonic Acid, Diacetone
nitrothiazole -Mannitol

-2-Amino-5-nitrothiazole -Nitropyridone

-Aspirin -1-Sorbose

4) Dyes, Pigments Way Intermediates # 4 #fin A
- Beta-naphthalene-azo- - Green Base Harmon Dye

Dimethylaniline -Red Dye Intermediate

5) g1fN9AARgAY (Pesticides) # 10 ¥ila An

- Benzethonium Chloride - 2,6-Ditertiary-butyl-

- Bis(2-Hydroxy-5- paracresol
chlorophenyl) methane -Dithane

-Crag No.974 -Ferbam

- Dieldrin (20%) -Sevin

- Paraphenylene Diamine

- Paratertiary Butyl Benzoic
Acid

- Pentaerythritol

- Phenylbetanaphthylamine

- Phthalic Anydride

- Phthalimide

- Salicylanilide

- Sorbic Acid

- Stearic Acid, Aluminum Salt

- Stearic Acid, Zinc Salt

- Sulfur

- Terephthalic Acid

-Vitamin B1, mononitrate

-Vitamin C (Ascorbic Acid)

-Violet 200 Dye

-OL, QU - Trithiobis(N,N-
Dimethylthio—formamide)

- Manganese Vancide
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6) Thermoplastic resins and molding compounds s 12 NgNgaY Fp
6.1) Acetal resin & 1 ¥5m Aa Acetal, Linear (Polyformaldehyde)
6.2) Acrylic resins & 9 #fin Aia
- Acrylamide Polymer - Methyl Methacrylate - Methyl Methacrylate-
- Acrylonitrile Polymer Polymer Styrene-Butadiene-

- Acrylonitrile=Vinyl Pyridine - Methyl Methacrylate-Ethyl ~ Acrylonitrile Copolymer

Copolymer Acrylate Copolymer
- Acrylonitrile-Vinyl - Methyl Methacrylate-Ethly
Chloride-Vinylidene Acrylate-Styrene
Chloride Copolymer Copolymer
(70-20-10) - Methacrylic Acid Polymer

6.3) Cellulosic resins & 8 #fim An
-Cellulose Acetate -Cellulose Propionate -Carboxymethyl Cellulose
-Cellulose Triacetate -Ethyl Cellulose -Hydroxyethyl Cellulose
-Cellulose Acetate Butyrate  -Methyl Cellulose

6.4) Chlorinated polyether resin # 1 #fm Aa Chlorinated Polyether Alcohol

6.5) Nylon (Polyamide) resin # 1 %@ Ao Nylon Polymer (Polyhexa-methylene
Adipamide)

6.6) Polycarbonate resin & 1 %@ Aa Polycarbonate

6.7) Polyethylene resins & 3 #iin A
-Polyethylene, High -Polyethylene, Low -Polyethylene Wax
Pressure Process Pressure Process

6.8) Polymethylene resin & 1 ##a #ia Carboxypolymethylene

6.9) Polypropylene resin & 1 %@ A Polypropylene (No Antioxidant)

6.10) Rayon resin & 1 ##im Aa Rayon (Viscose) Flock

6.11) Styrene resins # 4 #fi@ Ap
- Polystyrene Molding Cmpd. = - Styrene-Acrylonitrile (70- - Styrene-Butadiene Latex
- Polystyrene Latex 30) (>75% Styrene; Alum

Coagulated)
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6.12) Vinyl resins § 6 #fin A

- Polyvinyl Acetate -Vinyl Chloride-Acrylonitrile - Vinyl Toluene-Acrylonitrile
- Polyvinyl Acetate/Alcohol Copolymer Butadiene Copolymer
- Polyvinyl Butyral - Polyvinyl Chloride-Diocty!

Phthalate Mixture

7) Thermosetting resins and molding compounds Wil 6 NfNeiaY AD
7.1) Allyl resin & 1 %#Him @ Allyl Alcohol Derivative (CR-39)
7.2) Amino resins # 2 #fia fia
- Urea Formaldehyde - Urea Formaldehyde-Phenol Formaldehyde Molding
Molding Compound compound (Wood Flour Filter)
7.3) Epoxy resins # 3 #in A
- Epoxy - Epoxy-Bisphenol A -Phenol Furfural

7.4) Phenolic resins & 3 #R@ A9

-Phenol Formaldehyde -Phenol Formaldehyde -Phenol Formaldehyde,
Molding Cmpd. (Wood Polyalkylene—Polyamine
Flour Filter) Modified

7.5) Polyester resins § 2 #%ia fig

-Polyethylene Terephthalate = - Styrene Modified Polyester-Glass Fiber Mixture
7.6) Polyurethane resins & 2 ##in fAp

- Polyurethane Foam, No - Polyurethane Foam, Fire Retardant

Fire Retardant

8) Special resins and molding compounds & 15 #fim fAp
- Alkyl Ketone Dimer Sizing - Ethylene-Maleic Anhydride = -Rubber, Crude, Hard
Compound Copolymer -Rubber, Synthetic, Hard
- Cashew Oil, Phenolic, Hard = - Lignin, Hydrolized, Wood- (33%S)

- Chlorinated Phenol Type, Fines - Shellac
- Coumarone-Indene, Hard - Petrin Acrylate Monomer -Sodium Resinate
- Ethylene Oxide Polymer -Rosin, DK
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8) Special resins and molding compounds & 15 #fia (sia) Aa
- Petroleum Resin (Blown - Styrene — Maleic

Asphalt Anhydride Copolymer

2.3.3 rHaduszilia wiismin U.S. Department of Agriculture

o/

U.S. Department of Agriculture sundageuaes gﬁﬁ

o/

FURAYDUANEATNTTHYDY
andgauEni TdmmaduitAnenmiunissudn(Fidu 8 «fin A

1) Carbon 2% Coal, Peat, Charcoal, Coke, Lampblack

2) Fertilizers 2% Bone meal, Fish meal, Blood flour

3) Food Products and by Products 1% Starches, Sugars, Flour, Cocoa, Powdered milk,
Grain dust

4) Metal Powders %4 Aluminum, Magnesium, Zinc, Iron

5) Resins, Waxes and Soaps 143 Shellac, Rosin, Gum-Sodium resinate, Soap powder,
waxes

6) Spices, Drugs and Insecticides 1% Cinnamon, Pepper, Gentian, Pyrethrum, Tea fluff

7) Wood, Paper, Tanning materials 123 Wood flour, Wood dust, Cellulose, Cork, Bark

8) Miscellaneous 1% Hard Rubber, Sulfur, Tobacco, Many Plastics

2.4 ﬂszmw‘[samuqmmmﬂisuﬁm@ﬁﬂuszLﬁ@fféi

mﬂmﬁﬁﬂm%mjmﬁ@m'ﬂﬁﬂqﬁ’ﬁLﬁ@;mﬂmﬁfiuﬁmmpﬁuﬁy’ffum:mmmwiqm'imﬂ
wazmsinesiawesinsndalfluanigewdng W OSHA NFPA CSB uay U.S. Department of
Agriculture - sanfsnasauainangiusraunand e wiinemdninAnnensarenlsenid
nssdnueadu uazisznaufianisleseu anlsenaunisfiansnn Asasnsauidssnn s
anamingassing ¢ melulszneiienafifuendnls Tasulsmaddui Ussnnvidesiinaslasm
AN BTNENNTINTI WA, 2535 aBNATHAH NI YT a]R 159971 WA, 2535 fauameiu

AN 2.4
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|
aAA o

Tsssmfisinns il ane A Aoz iumg 1 Aluminium, Chromium,

Iron, Magnesium, Manganese, Tantalum, Tin, Titanium W&g Vanadium
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(Dust Explosion Hazard Assessment)
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3.1.1 é”lmmmguﬂumﬂfﬁ Tagfansmnansnaeunisifingi@mafiaefnduicluuas

fnvdsyna Wisganaeeriineesduszlnfinegluunil 2 is 2.3

[ A ' '
3.1.2 finauduiizuialiin 420 lasians (@1815030URNUATUNTINIRTFIM US

9

No.40) aunipessudsdunl Ffdawmduinguinatadnndn 420 Tulasiwas azdmiuguns
funndld penelsfia aynafifigunssuun sunsamasn wisdulafidaueonnnddun g
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Tvajan uwailegnnazansesnifiuaniadnesidunsnsanissuda fAariu F9oymwdn ayniaiis

2
1 a

BAFIRIUYBINUARIABUZTHIRTNINNTIDATIFIUNUTRIFDLUINIATVBIBYAIANTINANTNIA 420

1%

v @ | o ¥ o 1 4 ' o ¥ ¢
Tulasims dafuduaunull nsrwanmnameesuiifigunsdng q amnsavin(Hssdl

a

o/ 1 dg/ dl ! = 1 Y 1 4
ﬂﬁiiﬁ"lﬂ@]ﬁ"lﬂquwuwN‘Jmﬂﬂ‘jﬂ’miﬂﬂﬂﬂ!u‘ﬂ‘jﬂﬂﬂ&l“ﬂuqﬂLﬂquu@uﬂﬂﬂﬁﬂ 420 pm

1. gaanIiuiNaasnan = 47r
° ¥ A 2 2
ATHIDITNRTRINGINTZU BN = 4T (210)° = 544,176.94 (um)
=Y 5
2. gAINIIHIATNTNAN =4 7
3
o a 4 3
ATHITINIUTHNIFFNFINTZUBN =— 7T (210)

3
38,792,386.08 (Um)

3. daduiuTiRnseUsuRe = 554,176.94 : 38,792,386.08
=1:70
= 0.0143

uapedn EndnaaniniiRosetnassasimssunwdadiuduloens Sdminnda 1: 70 (0.0143)

[ R T " a v
zandndunuisndala

o 1 { | ¥ (% 1 4 o/ 1 [ | a 1% 1
faneefl 1 Anlfinssnszusnduniugudnats 350 um 919 820 pm apduduguesidnFinial

1. AR INUTIRINSINTZUBN

U

2
2Trh+ 2(7r)

12

o IQ 2
AU RTRINSINTZUDN

2T (175) 820 + 2 [T (175) |

901,637.09 + 192,422.55

36



ﬂ’iNT‘N\ﬂuﬂqﬁlﬂqﬂﬂ‘ﬁN

ray o o Ay a Py
q‘3~Iﬂﬂﬁ‘i@ﬂﬂ’]‘iﬂ’l’]ﬂﬂ@’ﬂﬂﬂﬂiﬁ\‘l\‘ﬂui’mﬂu‘i:ﬁm ﬂtﬂ

2. gAINIUANIATNNNITLAN

ANTRIDINLENINGNTINTZUDN

3. AANIUAUTIRIABUS NN

2

1,094,059.64 (um)
2

TTr h
7t(175)2 820
78,893,245.51 (pm)Z>
1,094,059.64 : 78,893,245.51
1:72

0.0138 wanwilsismiudussiinls

faneefl 2 Aulfinssnszuanduiiugudnats 350 um 219 650 pm dmdudussndalfivialy

1. AN INUTRINSINTZUBN

U

o
a

ATUITURITAUTIRINSINTZUDN

2. gAINLANIRINIINITUenN

ATHITNNUI NN 99NTEUBN

o

3. AANIUAUTIRIABS NN

fane9fl 3 Wi Cellulose Tiaunangn s Fauiads

700 um

440 pm

2
2 7trh + 2 (7tr )

2 70 (175) 650 + 2 [ (175) |
714,712.32 + 192,422.55
907,134.87 (um) "

e h

T (175) * 650

62,537,328.76 (um)
907,134.87 : 62,537,328.76
1:68

0.0147 medmﬁuﬂusztﬁﬂfﬁ

o/ 1 |

71 dpdnduduszide lFvida (y

U

q

350 um
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2
a

1. ANHIURINUARG

2 (N3 X 819) + 2 (NG9 X W) + 2 (8177 X W)
2 (350 x 700) + 2 (350 x 440) + 2 (700 x 440)
= 490,000 + 308,000 + 616,000

— 1,414,000 (um)”
2. ATUIINLINIAS = N9 X 8719 X AW
= 350 x 700 x 440
= 107,800,000 (pm) ’
3. yiuTiRsaUBHAS = 1,414,000 : 107,800,000
= 1:76

= 0.0132 Ltﬂﬂqquaié’mLﬁusguiztﬁmfﬁ

fane9fl 4 {4 Cellulose Fianu1sagn (e fawindsgy dadndudusndalfiviels

250 um
F—

700 pm

440 um

£4

1. ANHAITUAINUARG 2 (N8N X 819) + 2 (NA X W) + 2 (8179 X W)

2 (250 x 700) + 2 (250 x 440) + 2 (700 x 440)
= 350,000 + 220,000 + 616,000

~ 1,186,000 (um)’
2. ATUIINANLENS1S = N9 X Y17 X WU
— 250 x 700 x 440
= 77,000,000 (um)"
3. WNWARaABLUENAS - 1,186,000 : 77,800,000
- 1:64

= 0.0156 lmmfi'v%’mﬁmgusuﬁmfﬁ
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WiAnnsdetiadadusunsasagunimed93neuss (Death or Serious Physical Harm)
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Subpart J:1910.146 #arnmualivaaysimniainenduiiduannie (Permit-Required
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7.2.1 asdnrsiiasiudaffuuvisa®d (NFPA) aasanigaindnn lHdmuaninagini
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NFPA 61, Standard for the Prevention of Fires and Dust Explosions in Agricultural and
Food Processing Facilities

NFPA 68, Guide for Venting of Deflagrations

NFPA 69, Standard on Explosion Prevention Systems

NFPA 70, National Electrical Code

NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and
Noncombustible Particulate Solids

NFPA 120, Standard for Fire Prevention and Control in Metal/Nonmetal Mining and Metal
Mineral Processing Facilities

NFPA 432, Code for the Storage of Organic Peroxide Formulations

NFPA 480, Standard for the Storage, Handling, and Processing of Magnesium Solids
and Powders

NFPA 481, Standard for the Production, Processing, Handling, and Storage of Titanium

NFPA 482, Standard for the Production, Processing, Handling, and Storage of Zirconium

NFPA 484, Standard for Combustible Metals, Metal Powders, and Metal Dusts

NFPA 485, Standard for the Storage, Handling, Processing, and Use of Lithium Metal

NFPA 495, Explosive Materials Code
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NFPA 499, Recommended Practice for the Classification of Combustible Dusts and of
Hazardous (Classified) Locations for Electrical Installations in Chemical Process Areas

NFPA 505, Fire Safety Standard for Powered Industrial Trucks Including Type
Designations, Areas of Use, Conversions, Maintenance, and Operation

NFPA 560, Standard for the Storage, Handling, and Use of Ethylene Oxide for
Sterilization and Fumigat

NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the
Manufacturing, Processing, and Handling of Combustible Particulate Solids

NFPA 655, Standard for Prevention of Sulfur Fires and Explosions

NFPA 664, Standard for the Prevention of Fires and Explosions in Wood Processing and
Woodworking Facilities

NFPA 1124, Code for the Manufacture, Transportation, Storage, and Retail Sales of
Fireworks and Pyrotechnic Articles

NFPA 1125, Code for the Manufacture of Model Rocket and High Power Rocket Motors

7.2.2 ASTM (American Standard Testing Material) (Fifinnsimuasiasgiuiiifiaades

funsfisdusndald Tneuiulufisnnsgiunismeaseunissadnuesin aomgRaigaiiqan Wik

q 9

'
ad o

wwslumaendy Avasdindnuingafisndn (@ (MEC) uazgamgRdvintinasdugnnill# usias
PR

E789-95: Standard Test Method for Dust Explosions in a 1.2-Litre Closed Cylindrical
Vessel

E1226-00e1: Standard Test Method for Pressure and Rate of Pressure Rise for
Combustible Dusts

E1491-97: Standard Test Method for Minimum Autoignition Temperature of Dust Clouds

E1515-03a: Standard Test Method for Minimum Explosible Concentration of Combustible

Dusts.

E2021-01: Standard Test Method for Hot-Surface Ignition Temperature of Dust Layers
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Abbasi, T. and S.A. Abbasi; Dust explosion — case, cause, consequences. and control, Hazardous

materials, 2007

Clete R. Stephan; Coal Dust Explosion Hazard, Mine Safety and Health Administration Pittsburgh,
Pennsylania

Ebadat, V.; Dust Explosion analysis prevention and control, source:

http://www.schc.org/schcnewsite/events/2006/spring/october, 2007

Eckhoff, R.K.; Dust explosion in the Process Industries, 3 rd Gult Professional Publishing, USA. 2003.

International Social Security Association (ISSA); Static Electricity: Ignition hazards and protection

measures, Prevention Series No.2017 (E), Germany, 1996

International Social Security Association (ISSA); Dust Explosions: Protection against explosions due

to flammable dusts, Prevention Series No.2044 (E), Germany, 2003

International Social Security Association (ISSA); Dust Explosion Incidents: Their Causes. Effects and

Prevention, Prevention Series No.2051 (E), Germany, 2005

National Fire Protection Association; NFPA 654 Standard for the prevention of fire and dust

explosions from the manufacturing processing. and handling of combustible particulate

solids, 2006 edition

U.S.Chemical safety and Hazard Investigation Board (CSB); Investigation Report Combustible Dust

Hazard Study., 2006

Zeeuwen Pieter, Dust Explosions: What is the Risk? What are the statistics?, Paper Presented at

Euroforum Conference, Paris March 1997.

85



i)

M)
.".":....-."l__..'- e
~dwinnaluladarwvacans
nsulsonudaaKNSSU NS:NSIDGANSSU
75/6 DUUWS:SWA 6 NUDOHOWRAIN WESIDING NSIINWY 10400

www.diw.go.th




