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AINATD uaRS i uisiudanasdssfigaidlefisuduuledn 3 wia nudnlesidudees

1
a a ! a o

o ' {0 v @ A o ¥ | { a
Tofauazlusfiunnn At MEC idnlAfazEenn Andurasuuislaninasogomgingafiaziin

9 Y

| 1
1 a o A a

n3ssdneduuls naReuulsidana 14 wWesidud azfidgomgiaigeiiianissnia

q LY q
k4

¥ 1 o % g | = < ! a
THwiniy 470 °C drms@sepsduuiansaduguiuledifud Agomgiilazanasmaaiies 400 °C

Y

2.2.1.5 9BULWAVBINNBARY (Confinement of the Dust Cloud) nu1efie sausaiiia
nuBNAUUNAgH m@%@ﬂum’%mﬁﬂw%qﬂﬂim‘Tum:mumwﬁm VY LASBIUA LASHINEN
ALUNTIFAWIA LASE9aULTN (Hlaan ananuaaes [la wasviaaidesdagan waan1giin

vinpnduUnagulwiamsaiuitinlaefi(H

2.2.2 Wﬁsﬁa‘fnma%ﬁ;ﬁmiimﬁ’umssuﬁmlmc'gu uiaantiu 2 Uszinn Ae

2.2.2.1 aawlalun1sgafnlu (Ignition Sensitivity) twArAamenndretunisgasiai

2 a

v 1 ! U v é dl o (I> a ! o/ (I> =N
TﬂLLﬂ V"I'W"I'J’WNL?IN?IMW’]@GWI‘EZLUWT@ ﬂ’?ﬂqﬂ«liﬂﬁﬂ@]’]@!ﬂ?ﬂﬂ’ﬁ’?ﬂﬁﬂ\tw ﬂ’?W@QG’]HW’W?\!WT‘LAﬂ’]’i’?WﬁZLU@

1
P

wazAHdniurnnanBlaugegaiieen R FeflsaaBunded

q

(1) Arpsiindnagafiszidalé (Minimum Explosible Concentration: 'MEC)

el Anpondisdusngauasiniinenszataag iuenimdungumsendu (Dust Cloud) fisxnsn

I a a

ApliiAanssudald drArasdinduaeduminindn MEC Aezliifianssndnundu Taevialy

|
J @

] ! 3 3 | P ' ]
A1 MEC fpintszanad 50 — 100 g/m aufie 2 — 3 Kg/m® vinani{ufifAiaanidsduaasuninnda

= ]

A1 MEC 3L NS UaunaHARULUTA 199 LASEILA WASEINEN LASEITDY LATENNTEY Viaa e

[ dl v dl I ) ¥
AEAN LAIBNDULIY LAZIATDILLNAN LAY

| a

(2) ﬂﬂqmﬂguﬁﬂquuﬂﬂﬁ@gﬂﬁmfw (Minimum  Ignition Temperature: MIT) #g

AngomgRanfigafiduansnsafin (Wi dr MT Hdmsuiduiioyalunisfiansandigungiins

q
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VinamugegaasgunaolMiuaziedasdng iellpaiu

st

v e
WRNUHBEIgAT
NHBANUAY WUT

WRTATNRINUAGR

9
1

2

HIMNRAns

q

a

U

AW lHies anugifinnstigUnsed

(3) cﬁhwzﬁ’wmﬁqquum%gmﬁﬂfw (Minimum Ignition Energy: MIE) #fig A1

TunsqafiaMfazfinmnUsag

wsnnngaRalE  Tnefinsfiansmnnanndueesn uazdaulsenaureengs

PILANIEINITNARA N daduiiacadunnn nisgafininazainiy

(4) AnmadndnasennBiaugegafiaan A lH (Maximum Permissible

Oxygen Concentration) A® AR HIEnIusBIaanBandmsuaeiunissudnvesuusazsin

naanAinWdusuAgnaNvEaTHLsNTu aullgomgigaieswefianillgnissndnueeuls

ANSUAINS s alsene NIRRT ueNe Hasiwiniiianisuida uwinealkifa

{ufifenszangugannuInasnuNunseniiadafuiadu fesn1saomgAnignia v

1 o o { @ | o { ! a a | a
Twflendununsdlfiuionszaneidunuendn fsnnanei 2.1 uaasAgomgqataWaasusiia

! o 1 @) ! = I !
AN o danadanEoiednlunaIyurRailuinanyy

AT 2.1 URANG Y

a

fiqnfinieasuedinging g usnauanenedndunesiuegsedumsendu

'
Aa o

FURJNAYA
fiam@aln gomgRiteantifils (o)
P LY (MIT) (°C)
nael | wnandu | 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 asueilase o unendnsaedniunesiuegvdaduinandy (ie)

I
o

AWAGHAIYA
fiqm@mln goumgiRiieantifils (o)
DR (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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5197 2.1 uaPNg A ATIgRRa Waauafingng q unaudnyardniunemuetadwinendu (se)

qmwgumqw

fiq@aln goumgRiieantifils (o)
DR (MIT) (°C)

AWK | wnaniu | 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) #95a91N BARTEC 330GmbH LeagNT
* ﬂmwﬂﬁﬁﬂﬂﬂﬁﬁfﬁmwmﬂﬂﬂu 2| AR 2/3 ﬁﬂdgﬂ;%gﬁ%ﬁﬁfﬂﬁﬂwmﬂﬂﬂu

N’]Hﬂﬂ«lﬂﬂﬂﬂﬂﬂﬂ?ﬁﬂfﬂ‘ﬂﬂﬁﬂ’rNN‘L!

=}

AD ANDINONTAR

9

3

U 9

An(Waeanedu audag 75

2.2.2.2 AAMINNFHUSIPBINT5ILTRA (Explosion Severity) auifigndesiy 2 998 Aa AAdw

é‘fuzgqqmmﬂmﬁﬁuﬁmmﬁuﬁuﬁﬂm (Maximum Explosion Pressure: Pug) WAZEAT1N19UALHILRS

FIFAVBIAMHARABUTULIR (dP/AT)ex ¥32819138NIIAIAIINTHUTIZBINNT52LTA (Explosion

Violence) Avisaassnnsauans[ffagUl 2.3 Wermmaliunu X Ap 1aa1 unw Y fe Aaesuiiie

annsszda Tnsdnfdvisaesiazilfanuasnuaandindneniu
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nsnlsenugmamnIsy Aflonnadnnisrnanlaendelasmifiusndali
Pmax
ATTHARITANTITTELUMN —
dt jmax
VIR

1 ¥
a

sUft 2.3 uansAranasuanAiaifinnsssidania luwiniitanaosdisduenadudmnil

Abbasi and  Abbasi Tﬁﬂ%mﬂmﬁﬁﬂmmmmmqumwmmﬁzLﬁm(Deﬂogrote

Index, Kg) aMN&NA57 1

13
Ke = (AP/AT) oy X V' e (1)
dl = 1 o/ ,:' o/ = [ %
WA (dP/dT) e AIB ANBATINTITLALHLLANAITHANGIGALEUNLLIAN
vV An AUINIRSAIINTITIeEeL A 20 ART 138 1 aL.H.
= ! =Y
Kq A ATAATNTUITIIENNITILIDA (bar.m/s)

L‘ﬂﬂ']?rﬂiﬂLLﬂdﬁzﬁuﬁuGﬁ’m"ﬂﬂﬂDﬂuﬁﬂ’mﬁiﬂﬁuﬁﬂf@i@ﬁﬂﬁﬂ Ky An37971 2.2 Ebadat
(2006) ﬂ%mﬁfﬁfdflmqﬁuqqqmﬁLﬁmmﬂmiiuﬁmmﬁuﬁﬂ'fm%iﬁzwjfm 8 — 12 barg (Bar gage) lag
Ausaiugegaiiiinainn1sssinaesuutioningy 8.4 barg A1AYIHIULIIEBINITTHDAMNTL
150 Kq f%’mﬂgjsfumjm ST1 A| %Lﬁmmﬁﬁuﬁmfaifa;mmLﬁ'@LﬁﬂuﬁuQu%ﬁﬂﬁuﬁﬁmmiﬁuﬁmﬁ Lol

aunsaas9n e iU lasea31aesmnsuasiazasdnaz e ey @

A15199 2.2 mfif%’mﬂ@nguﬁmmmiuﬁmfﬁ

A1 Kst ngnaauiiianisszida SELAUDUATIE
(bar.m/s)
0 STO Tsifinnsandn
0 - 200 ST 1 \Ainnaasdaliguuss
200 - 300 ST 2 Winn1a9zidaguIas
> 300 ST3 Wen199eLdagulassin
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AN571971 2.3 waeennsilFeuisurnedeiiinasian1sszidnsendnanuuieriingngg

wazinergiidlen Tngdriuansiupisefianiudfildannnimaassdtdrpnandsiinaged

% A dl

szidaldl (MEC) 2p9iuudfeindrenasfidrgege Waifaudunuulerilngu wansdauiledu

1
[} 1 o/ =)

dnznasiiannaluniaifianissnlnenfiga daudraniugegaisiinnisszidaueeduuds

q
1 Vv

MINHATINAANREY 5219 9.5-10 barg Basnndiuasgiienyifirngetls 12.4 barg Wananian K

o o

peguteiudUindedeilimtiesfign fali AuguLssresntsiianissudafirntissigaiieiiay

AunuuiaEu

f1597 2.3 uaavnsseuiguAdadeifinasianisavidasendnesuulesfingng o uazsu

REAENY
ﬂ’J’INY’J?%ﬂ’TS’Qﬂ?IﬂTW ﬂ’J’IN‘g‘%LL‘N’ﬂﬂ\‘iﬂ’ﬁizLﬁﬂ
#HnaB 9N MEC (g/m°) MIT (°C) MIE (mJ) | Ppox (barg) Ket
(bar.m/s)
urlana 60 500 540 9.8 132
uifadinalne 60 520 300 9.7 158
ulsdina 60 530 > 100 10.0 190
IRISPETTQbIEAVIN 125 450 - 9.5 53
REAE[NY 30 710 > 1,800 12.4 415

2.2.3 anumenssziinuassn

nngsndinvasduiilontafaoluinidndauazAud idiin waneiniu illofinag
sufinvpsdiuudtanainisinnssziinassfiaas vdansse q [lFan

m‘sizLﬁmﬁgwmﬁ”qmmwgucfuﬁﬁﬁﬁ’m arguussnanndinisszidnluilas e nas
sufialuvia Tuntmue wioluanans szvinlifaaaugedia 100 kPalusiduiuildeszifinaanadiu
Wlen 2-3 KPa

nsssdanesdndn Ffuaynamnadn i Wi ans1a91uaes Echoff TAuans
N9 I NI RsINAIAELRIAEAL BRI A suTTsi NS uazulsina ne 91 200
(i 500 bar.m/s ifleRMARNBgUTANTY vEaIRaYNALANGY Bartdnecht THILEAINTITAALLAA
yasaynArnsIndlefidnann 300 ifiu 100 pm deliiAndaaniaasuulasA iUl
991 10 1i% 170 bar.m/s BIABBIBRAIATLAIHIULIIEBIN1TTEL eI Ausu e neTianes

DUNIAATE
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nsnlsenugmamnIsy Alanisdnnisaanlaansielssemiifidusada

anwuzn1Tzidnemuesll 2 anunde Ao n133uidauwuudguga (Primary Explosion)

Wunt9sadaasansn  wasnanHinisfingessuuasunganiaAfiiiesne a19vin Bifanisuan

Ren8989nTuzUsq H danaliifinnguriansonduiu uarsunassuanseudi anlans

aanNT AaliAnn19danrnss?l 2 Bandn nnasudauuunRand (Secondary Explosion) @9a=imanm

TuusINdINIssuiauuul gunnan wazassaiindnsosideliiBas o Bendn KansEuLUY

ol (Domino_Effect) fouamslugiil 2.4 Wafiniusadaiunimuy vinlineuzunniinnduaassiu

unsvenadaenn(y vnlAluiinnaranaininlseny Nuesesdng uazqadw q Han1senszens

nanefumuenyu annduainsouainnissuifanseusn ez tinuandumaniliinnisszda

| 2
o/ A a A

ATl 2 U 2.5 uaasdsnngnisainisssidneesuineseginu vinliifinnissudnnsi 2 uas

p3sie o (U

Fiead o premany eoploreon igriley
i i

|F'rirr'la.r'y' Explosion | |5&¢undug EKEl-ﬂﬂi-ﬂnl

gﬂﬁ 2.4 AP AASIAASIN 1 hATASIT 2

LAAARKAINNARITN - W &
5] mvm'am!uﬂu

3
n19szidaAsInNen

Y
1 A \
T
T L A — —
i oq
‘ . v
v ‘ ’
i

ﬂms'gu

nms!u
dlh. .

ARMANNAUTLAAAIN |

¥
nsszidansanans oo .y
nnanduininannisszidaaseusn

E4

51 2.5 uarstsnngnisainisszidarasuiinaseg iy
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2.3 fianasduszidals

anmsRnusineesuandnBisluanigeani Taa OSHA (Occupational Safety and
Health Administration), NFPA (National Fire Protection Association), CSB (The US Chemical Safety and
Hazard Investigation Board) W&y U.S. Department of Agriculture warn1sinen ueesni Tne Beck
wudnatvnaivdnevdaauiRunsuandn(d 189 OSHA uaz NFPA dewdnsaziden Geanad

Foyautesousniude uilisinin  nisimuafvanyassesnifoasusndnlfoosusas

1 =} a o/ dy
NUIENTUNTTIENSLBHA RN

2.3.1 afiof{uszidalfi utisss OSHA
OSHA fluniagenaasigiiguangnunaifisaiuanlasaduuasgunIwewds

o/

1e9a3gaIENT ulsduszndneendu 6 ngu fail

1) WAANDUTIVNNIABAT (Agricultural Products) § 13 #fia #ia

- 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) WHIMNNANEANNNISNEAT (Agricultural Dusts) # 54 #Ha Fie

- 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) {HUIMNHNANERANNNITNEAT (Agricultural Dusts) & 54 #8la (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) Wusi1 (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) Wua13LA (Chemical Dusts) & 14 ¥#a 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) Julany (Metal Dusts) & 5 #3in 7ia
- Aluminum - Iron carbony! - Zinc

- Bronze - Magnesium

6) WUNRIERN (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 (sig) 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 afiaduszidals uiisma NFPA
NFPA iuannandangndnuniatiasiuniaifindafdussiugfioasanigamsdni

TAauuniuszidneaniu 3 ngu fAs ngu E ngu F uazngs G nu NFPA 499 ¢ail

ngN E 780 (Material) 8 26 #3a 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 #{ucinn (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

ngw G AwAlidntungs £ v3e F lnaudiaiin e ngueaslfaed

1) WUINNNANAANINAISAEAS (Agricultural Dusts) & 56 #Ha Fie

- 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) @15LAH (Chemicals) & 41 ##a #a
- Acetoacetanilide -Dicyclopentadiene Dioxide - Nitrosoamine

- Acetoacet-p-phenetidide - Dihydroacetic Acid - Para-oxy-benzaldehyde
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2) @158 (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 Aia

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

-2-Amino-5-nitrothiazole -Nitropyridone

-Aspirin -1-Sorbose

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

Dimethylaniline -Red Dye Intermediate

5) g1fN9RARgAY (Pesticides) # 10 ¥ila A

- 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 bl 12 NgNYaY Fe
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 #5in 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 ##a Aa Rayon (Viscose) Flock

6.11) Styrene resins # 4 #fim 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 NfNsiaY 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 fAip

- Polyurethane Foam, No - Polyurethane Foam, Fire Retardant

Fire Retardant

8) Special resins and molding compounds & 15 #fim fAn
- 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 aiapuszilia wiism N U.S. Department of Agriculture
U.S. Department of Agriculture Lﬂumiqmmwm%’gﬁ%’uﬁmmuéﬁmmwmﬂﬁmm

ansgauinn Hdmuaduiitdnanmiinsssdnlfidu 8 ¥l fe

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 L 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 ﬂszLﬂwfsamuqmmmﬂssuﬁm@ﬁﬂuszLﬁ@fféi

@’mﬂ’]’iﬁmﬂﬂ%mjﬂﬂﬁ?mﬂ’iLﬁﬂ@qﬁ/@L‘lﬁ@ﬁ’]ﬂﬂ’]’ﬁ’iuﬁﬂ“ﬂ@@ﬂuﬁ@?uﬂ’%mﬂu@x@iwﬂﬁzmﬂ
wazmsineiawesiusndafluanigewdng wn OSHA NFPA CSB uay U.S. Department of
Agriculture  sanfsnnasauainangiusraunant e wiinemdnininnensarenlsennid
nssdnueadu uazfisznaufianisleseu anlsenaunisfiansnn Asasnsaudsznn s
DRFNNTIHAN maTuﬂ%mﬂﬁm@ﬁﬁmnﬁ@fﬁ Trgutmuasui Ussinmdesinoaslse
AN BNENNTINTI WA, 2535 aNATHAH IMNEI T TYa]R 159971 WA, 2535 fauamsiu

A7 2.4
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Huszidialé
9 | Tssmsznevfanisfisaiuniafis wiaviafy adielnediemile uils
vEavanset s (Ui
92) | Tsaamunanula
lannzlsseuiindean 1
503) | navinidamastianviadniSesieindiufindain buffiusauda fmiiu
102 | Tasemuszneufanisifigatunisndndedns (o wnngii Fdnuin
udemaa
- T‘Nmugmmmﬁiuﬁlu I Al¥dmmadugemas
wnziinmaiululala
2(5) | nfiusnevdesdeafiy wWaady videndanaanialulala Tnsa Sty
NIDARIAUAN
70 | naatiainsenndlas «
15(1) | mainemanavEsamnTdSaga s uEIAR T
15(2) | n9tunsauais Wl «
19(1) | 11991 Uu viRpuaNaad
19(2) | nmaviuded
34(1) | naidins (s w0 mnzdewEanisuilaguld 9 T
34(2) | N19YinNy paUleEe o
34(3) | mavindiled vaalidaynaile
37 | Tswunaneaesdowiewrassauusinis luennisain sl «
M(3) | MvEmanseRUYEeNIRNansI e BNPNANIY
14 | mainimansefudaiimanssanivdgns
15) | MavinsmafiowiEeninians
75) | mainusiien adsfen vidednfmandmsulqemg BINN5
50 | lsesmiaznaufaniafeniunisngs naos nas 3n Ay wionan Tanz

v

& v & . .
WRNVEDINANNANFH (Iron and Steel Basic Industries)

|
aAA o

Tsssmfisinns il ane A an oz iuma 1 Aluminium, Chromium,

Iron, Magnesium, Manganese, Tantalum, Tin, Titanium W&ag Vanadium
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53(5) | navitwanafndudia uvis vie vaan uiu Tu W WEBFUNTISNG
o a = A @ 1 . . .
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(Dust Explosion Hazard Assessment)
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1. gaanInunNaasnan = 47r
° ¥ Aa 2 2
AT RTRINSINTZU BN = 4T (210)° = 544,176.94 (um)
=Y 5
2. gAINIIHIATNTNAH =4 7
3
o a 4 3
ATHITINIUTHIFFNFTINTZUBN =— 7T (210)

3
38,792,386.08 (Um)

(&)
2
ho)
2
)
=
=
=
>
)
L]
=3
©
[l
and
st
2
=3
o
Il

554,176.94 : 38,792,386.08
= 1:70
= 0.0143

uanedn EndnaaniniiRosetnnssasimssunwdadiuduloens Sdminnda 1: 70 (0.0143)

[ R T 1 a v
zandndunuisndala

o 1 { | ¥ (% 1 4 o/ 1 @ | a 1% 1
faneefl 1 Aulfinssnszusndusiiugudnats 350 um 919 820 pm apdududuesidnFndal

1. AN INUTRINSINSTZUBN

U

2
2Trh+ 2(7r)

o

o IQ 2
AT RTRINSINTZUDN

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

901,637.09 + 192,422.55
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1,094,059.64 (um) ’

2 2
2. gRINILINIATVITINTEUDN = Tr h

2

ATRIDINLENINGNTINTZUDN T (175)° 820

3
78,893,245.51 (um)
3. daduRuTiRas U3 RS 1,094,059.64 : 78.893,245.51

=1:72

0.0138 watnwilaismiudussiinls

faneefl 2 Aulfinssnszuanduiiugudnats 350 um 219 650 pm dmdudussadalfivialy

& A 2
1. gOFWINUNINTINTEUBN = 27rh + 2 (7Tr )

U

o

AR ssnszLen = 27 (175) 650 + 2 [Tt (175) * |
= 714,712.32 + 192,422.55
= 907,134.87 (um)"
2. gATNILANINTNTINTTUDN - T h
ANUIIANUENIATNNNTZLAN = T (175) ’ 650

- 62,537,328.76 (um)
3. fndaniufiRasiaUsunng — 907,134.87 : 62,537,328.76
= 1:68
= 0.0147 uamsdndudwuszidals

o/ 1 |

faneefl 3 Wi Cellulose fiannangnmdls Fauindsgd dadududusadnlFndali

9 9

350 um

700 um

440 pm

37



A o o Ay a Py
mN’ﬂﬂ’]‘i‘vmﬂ’]‘iﬂ’ﬂ&l‘ﬂﬂﬂﬂﬂﬂi‘i\iﬁ’]%i’lND;]LL‘;‘ZLLI @Tﬂ

Page 48

ﬂ‘iNT‘N\‘i’]H’ﬂqﬁﬂ’]ﬂﬂ‘i‘iN

2
a

1. ANHIURINUARS

2. AMUIDIALZHINS

3. WINURIBDUITNIRS

2 (N3N X 819) + 2 (NG9 X W) + 2 (8117 X W)

2 (350 x 700) + 2 (350 x 440) + 2 (700 x 440)

490,000 + 308,000 + 616,000
1,414,000 (um)”

N9 X 879 X AW

350 x 700 x 440

107,800,000 (urm)~

1,414,000 : 107,800,000
1:76

0.0132 Ltﬂﬂqquaié’mLﬁusguiztﬁmfﬁ

fane9l 4 {u Cellulose Fiau1sagnmilF fawindsgy dadndudusndalfiviels

700 pm

440 um

£4

1. ANHAITUAINUARG

2. ANTHAIAIUIHIRS

3. WNRTARGDUTNIS

250 um
F—

2 (N9 X 979) + 2 (NF19 X W11 + 2 (817 X 9140)

2 (250 x 700) + 2 (250 x 440) + 2 (700 x 440)

350,000 + 220,000 + 616,000
1,186,000 (um)”

N9 X 879 X AN

250 x 700 x 440

77,000,000 (um) ’

1,186,000 : 77,800,000

1:064

0.0156 l,mm'i'v%’mﬁmgusuﬁmfﬁ
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Subpart J:  1910.145 %’@ﬁmumﬁmﬁ’uLﬂ%m‘mmﬂLm:ﬁmﬁfm%’um‘sﬁmﬁ’uﬂﬁﬁm@;
(Specifications for Accident Prevention Signs and Tags)

Subpart J:1910.146 #arimualivaaysmniainenluiiduanne (Permit-Required

Confined Spaces (references combustible dust))
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Subpart L: 1910.157 gUn30dfUWAY (Fire Extinguishers)

Subpart N: 1910.176 m‘sﬁ%ﬁummﬁmﬁué’ﬂ@ (Material Handling)

Subpart N: 1910.178 5aU559n8AAMNTIH (Powered Industrial Truck)

Subpart R: 1910.269 MSWAR N8 UAZNITINTIRIINNT nsuntawan W7l
f1UAULALN19N92318 (Electric Power Generation, Transmission and Distribution (Coal Handling))

Subpart R: 1910.272 gunaeifiltuntasiiunnsifeadiuwm@aiy (Grain Handing
Facilities)

[

Subpart S 1910.307 NM991uRNANTASURTIEEMSUNTRRRIaUnTal AN

9

(Hazardous (classified) Locations (for electric equipment))

Subpart Z:  1910.1200 mﬁ@mimﬁmﬂuﬁumw (Hazard Communication)
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7.2 nmsganiiieatiag

%

Nmsguiiieadesiudusndn (s § 2 wiszem fia NFPA uaz ASTM SanzaziBan @l

7.2.1 89AnstiasiuaARnuuRezIf (NFPA) 2asansgaindna (Hdmuaninsgiud
Aeadpstuniafndusnin sz 21 atiu dapthdu finseenspsgiuliniaiosiunigia
TWT%ﬁLme‘jLﬁm‘a‘uﬁmmvgusfuﬂﬁzuqumﬁwﬁmm‘jmwm Tu@qmﬂﬂiﬂﬂ‘i‘m@’mﬂ‘i Tuazlans
senaNiuRinpsgafsaiunnandn mardouineuazniafulangdmanuuniiden Tmadlos
waslanden wasditen (udu Sainsgruisadunisdunndugn il uaznisimuaiui
fdastigunsoilinlngianis simsgunistiasiunissndnlussuunasfiownsintunisszune
neszdadngay faeandundeil

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) (ifinnsnmuasiasgiuiiifiandes

funsfisdusndald Tneuiulufisnnsgiunismeaseunisszndauesin aomgRagaiiqan Wik

q 9

'
ad o

wslumaendy Avasdinduuingafisndn (@ (MEC) uazgamgRfvintinasdugnmilld usias
NP5

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.
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