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ABSTRACT

The explosive substance containing the hydrocarbon occurs during thermal decomposition,
it has broken into the stable small molecules. A preliminary risk assessment of the explosive
substance can be done with the severity and probability of explosions which are evaluated from
the oxygen balance and degree of explosive hazard, respectively. The 15 example types of
explosive substance predicted from the equation which wrote very easy form the Microsoft
Excel program. The oxygen balance showed the positive, negative and zero numbers whereas
the degree of explosive hazard appeared in the letters of low, medium and high level.
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(Other substances, whether chemicals or
otherwise, which may be harmful to people,
animals, plants, property or environment) [1]
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CHoNOy —> aCO, + 0.5bH,0 + 0.5¢N,
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N 2

+ 0, (1)
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A1u709lIReAUTaugs (Thermal reactive)
arusaiadueuyadaszladne (Free radical)
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-N=N--N=N=N--N;
- ClO;, - ClOy

M-C

- NOg, = N - NOy, - O - NO,
-0-0-,-0-0-0-
_C=(C-

NX, NX5, NX3

Triple bond

Azo, Diazo, Azide
Chlorate, Perchlorate
Metal bond with carbon
Nitro, Nitric ester

Peroxide, Ozonide

Halogenated amine

Diazomethane, Lead azide
Ammonium perchlorate

Copper(l) acetylide

Trinitrotoluent, Cyclonite

Acetone peroxide, Benzoyl peroxide
Acetylene

Trichloamine

dunavandLau (Oxygen balance)
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(Positive oxygen balance) wag 3) agnay
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Melhem [14], Saraf et al., [15] k@ ¥ Mannan
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N135210AB9 Ethyl glycol dinitrate (C,H4N,O)

AflaunaoanTauduAud wansaun1sh (3)

9 Y

—16 [(2)(2) +4—6)
OB C2H4Nzo6 = 2

152.1

x100 (3)

=0

a5unulain Ethyl glycol dinitrate &
aauussenssedawiiy 0 fedudellenna
voen13sziinlusziugs yenandudiauise
asureladnlutanaves Ethyl slycol dinitrate
fisruausrnonesndiauluansdafy iy
PNuIerneueonBaUluaTHaR U

Tured nMsuszifiuaudsaninuniy
dUNTI891NN175210AV03 Nitroglycerine
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Tuseduge Wwderfudsanansnesuioiiuale
dndnluanaves Nitroglycerine #31uiuornay
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A dudunsiennsseiinues Nitrobenzoic
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OB C;HsNO, = 2
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= -119.7
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N394 nUS Active cell Tvignsas TUsuns
NIAIUIAAEANLTUNITUTZNIANE LAaYAIUIN
nadnseenulietnesnigy nelusverinaniiau
wn 9 fetunsldlalasvenyi tondiea Arusn
augaeendiau anunsodndueuldddold
[19, 20]

Amualy 1 luaegnouvessinAIsuay
lolasiau lulasiaunazeandiau Auviny
12.01, 1.01, 14.01 uag 16.00 Ny Usingoglu
Active cell D2, E2, F2 wag G2 a1uaisfu ER
nandeuaunisatlaaranstitulasyeni
LangLya ﬁwmmmﬁmﬁﬂimaqaﬁuaﬂ Ethyl
slycol dinitrate Falyuaunisasluges Formula

bar lasail
=(D4*12.01)+(E4*1.01)+(F4*14.01)+(G4*16)

ImaJwaa“’wémamsﬁwmmﬂsmg%uﬁ
Active cell Tu@Tuuus HA wudrdaAviidu
152.08 nSusielua wanslunmil 4

mﬂﬁ?uﬁﬂmmmamaaaﬂ%mumﬂaumﬁ
i (3) GTiqL‘?;Juﬂ'1sﬁmsmwﬁaﬂmmqut,l,iasuaai’mq
sein lnensi@euaunisasluges Formula bar

1o
=((-16*((2*D4)+(E4/2)-G4))/H4)*100
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Formula bar ladu cell Tusumis Ja erumle High Aaanalunmn

ZIF(14<(<(240,"Low" IF(la<(- 71 6
(120,"Medium" IF(14>((80,"Medium","High")))

[ Myt Encel - K06 )
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i) Be Edt Wew Jewt Fownet Iook Dt Micew bk

HFET T TR WY SRS S TR 1N BT |
i R r R PR T ey e |
- & =042 0BT 101 (LA 01 (G4 16)
A B [ D E F G H J C

1

2 12.01 1.01 14.01 16.00

3 Nane Formular c H N o] MW  %O0B Criterion
|4 | 1 Ethyl glycol dinitrate C2H4N206 2 4 2 6 152.08 | 0 High

5 2 Nitroglycerine C3H5N309 3 5 3 9 22711 4 High

=] 3 Nitrebenzoic acid CTHENO4 7 5 1 4 16713 120 High

7

8

8

10

11

12

13

14 .
4 4 v B Shestl Shesl £ 3

| opum= b Aptottupmas 5 0w IO I A D B A Mo hmm @ B

Eriy

A 4 wtinluanaves Ethyl glycol dinitrate
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£} L B w6 D HEST G | A 10
A B c D E F G H | J s
1
2 1201 1.01 14.01 16.00
3 Nane Formular c H N o MW  %O0B Criterion
| 4 1 Ethyl glycol dinitrate C2H4N206 2 4 2 6 15208 0 | High
5 2 Nitroglycerine C3H5N309 3 5 3 9 22711 4 High
=] 3 Nitrobenzoic acid CTH5NO4 7 5 1 4 16713 -120 High
7
8
g
10
11
12
13
14 e
M4 ¢ B Shastl Shesl £ *
loews b apcstupms S o OO A G Ed m-drA-mmEd B
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A 5 dunaeenTLaues Ethyl glycol dinitrate
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12.01

1

2

3 Nane Formular
|4 | 1 Ethyl glycol dinitrate
5 2 Nitroglycerine C3H5N309
]
7
B
g

3 Nitrobenzoic acid CTHSNO4

v Shet] | Swnl
d sacshpss b w DO I A H A S-Z-A-=m i d B

CERXTR TN CEEN Y |
FEEEY Y |

c
C2H4N2068 2
3
7

rrsansiss LT ﬁ%ﬁ’;ﬁ:’ﬂa

E | F G H J
01 14.01 16.00

H N ©O MW %OB Criterion
4 2 6 152.08 O
5 3 9 2711 4 High

5 1 4 186713 -120  High

AN 6 SEAUANUTULTINTIELTATDY Ethyl glycol dinitrate

Tuvaeinisldlulasgai tandiya
AamIninluiana aunasendiau uay
lon1ave1n195¢10nv09 Nitroglycerine wag

Nitrobenzoic acid #35n15A L HUN UL ULAYINY

P ' [

Tufinauwandnesiu fausinglu Active cell
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WU 4 kag -120 A1ud1au tneTngseiini

P ' v
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n1sszidalusedugeldun Dinitrotoluene,
Trinitrotoluene, Diazomethane, Acetyl peroxide
wag Ammonium nitrate TuvuzidglIiu g
suidaffaunaoondiauagluraa +80 fa +160
%50 -120 §9 -240 Wlanavesnisssidnluseau

Urunaebaun Nirtoaniline, Nononitrotoluene,

Ethyl hydroperoxide, Wa ¢ Benzoyl peroxide

o o
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>(+160) n30 <(-240) Alonaveen1sseidaly
szaus ldun t-butyl peroxide, Ethylene uaz
Acetylene agndlsfnnu fausiingszidaionidy

Y

29871911919 3 ¥8ad dlannavesni1sseidnlu

v o

FEAUM LwimsszLﬁmmmﬁm%u"lﬁmﬂi’mqimﬁm
wariiiuTinuaududuredessmeiinau
amaeglutiaveulunvelndnfinannisseidn
wazdadidnuuni1ssyiln (Lower Explosive
Limit (LEL) and Upper Explosive Limit (UEL)) ¢4
uanslusnsne 3
WeoFeulfisunanisdiuinauna
99NTLINVDITAQTLLUAUNIIFAT LT U
Trinitrotoluene 9NUNANNTAU He, et al[21]
wudldArdnauinfy 74 wirfuwed Fady
nsldlulasyeny wndiwa aunsaiunldanu
dmdumsussidiuarandssnnuiudunneves
Togszdaloilueded danugnieaazusiugias
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11ln3 (Nitro compound, R-NO,) #aUsznausiae

swarsuey lalasiau lulnsiau uaveeandiau

o w

luragvedinveanisldaunaeandiau laun

ldaunsauszifiuanudes dwsuingszida 7

a

luflsimeondaudussrusenay wiansLaAll

q

¥
a o

wianfdalainduingszide endredi g
auliiau (Acetylene, C,H,) Haunananiauyes

DYLTIAY AauanIbuaNN1TN (6)

OB C2H2 =

2
—16[(2)(2) +—Oj
2

X 100

(6)

rrsansiss LT ﬁ%ﬁ’;ﬁ:’ﬂa
= -307.2~ -307

ayviwiaulaunasandiauivinfy -307
a5u1elaan sriiauileniaveanissyiintu

YN ' <, a ' aa g
ILAUAN LL@IU@?’]MLUH‘\]N‘WU’J’] 2LLUNaULUY

anslalasansueuiiiiusyany Faflaudmduing
sovln Aalueziefiduinlutngseidaidl

q

anududunsiegaunn wenantudediindn
ag1anilslaun aunisaunasendiauldaulanu

no szt Uaiiemilayiamindu lianansadunly

Nuivingszidausayeiinnimnauiule

A19199 3 nsldlulasyenn lendiwa Yselumnudesingssiinuie

Name Formula Mw %O0B Criterion LEL - UEL % (V/V)
Nitro group
1 Dinitrotoluene C;HgN,O4 182.15 -114 High
2 Trinitrotoluene C;H3sN;Oq 227.15 =74 High
3 Nitroaniline CeHgN,O, 138.14 -151 Medium
4 Nononitrotoluene C;H/NO, 137.15 -181 Medium
Azo group
5 Diazomethane CH,N, 42.05 -114 High
Peroxide group
6  Acetyl peroxide C4HgO4 118.10 -95 High
7 Ethyl hydroperoxide C,HsO, 62.08 -129 Medium
8  Benzoyl peroxide CiqH1004 242.24 -192 Medium
9  t-butyl peroxide CgH 150, 146.26 -252 Low 5-101[22]
Unsaturated group
10  Ethylene CH, 28.06 -342 Low 2.7-36[22]
11 Acetylene C,H, 26.04 -307 Low 2.4 - 83 [22]
Inorganic group
12 Ammonium nitrate HaN,O4 80.06 20 High
q, ﬁ?ﬂ E)E)ﬂ‘%L‘\]ULLﬁ%ﬁZﬁUﬂ']']iJL‘f]u’élumiﬂﬁlsﬂaﬁﬂ’ﬁﬁgL‘lQJG]

mslglalaswensd wndwa Usediuanuides

Weowiuvesingszida dmsvaislalasaisueu

devmausandiauegnteluluiana anauna
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