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Table 1. Physical properties of chlorinated hydrocarbons

Properties 1-Chlorobutane 1,1,1-Trichloroethane
Chemical formular C4HsCl C2HiCl3
Molecular weight 9257 133.41
Boiling point(C) 78.0 74.1
Melting point(TC) -123.1 -325
Specific gravity 09 1.325
Density(20C) 0.8864 1.3376
Solubility(g/100g)

water in solvent 0.11 0.13
Flash point(C) 6 <25
Explosive limit(Vol %) 1.8-10 75-15
Auto-ignition temperature(T) 240 458

Table 2. Fire and explosion parameters for n-chlorinated hydrocarbons

Compounds | LELexp. | UELex,, Flas}EOCP}oints Hgg?lb?f AQIT Cst
[k]] (€]

CHsCl 7.1 19 -45 675.4 632 0.17

C2HsCl 36 16 -50 12849 519 0.061

n-C3HCl 2.1 11 <-18 1867.0 520 0.042

n-C4HoCl 1.8 10 -9 2508.7 240 0.035

n-CsHyCl 14 9 13 3122.6 260 0.026

=
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31 9429% @4+
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d RSN ¢ & YOBZ oF A2 JHVHHFFLT A T va 4
7 gBuAzt d=ug AHRnd oo WA 2d4aYE o Zusads @
259 FBBAS BNE AH 4 ()% 2o

94
—}: = 0.00553 +0.142477 2)

A (20 o3 Fda FLadA g
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detH o2 ggoles 1 olFte] 2xv Yo v HAH2Es Jx, 2 g v
Tiﬁ}i}g SolA oF 1200C7F @4 o9 e Tdslyd > =(Adiabatic Flame
Temperature)e] A7 A71E olf& ©3lgao Z43gA g daded #AAE ol &
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Ax
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o] Mz ZatgAdl lojA wAst: dFe A8 FRHo TAGe L
wetAd oA BAEE FY92xe dAsn FTAA HAL H7) Folth.
Burgess~Wheelerd 2/ o] 9|3l Axda 849 TAE 33 2o

E AFME dgdustsesr d4E TFHAL Auuy] 8 EusdAg o
280 BAE A Q)9 o] YeEpE F AU

(4H.)x (LEL)=4663.37 (3)

A (3ol g dago o ZdadtAlel o FgE Table 3o YeluiAcoh 94714 FF
Aae 0229, 23ATE 092X d5ad gL AT 29 F2 Yo,

Table 3. Prediction of lower explosive limits with carbon numbers

for n-chlorinated hydrocarbons

Compounds LELexp. Heat of Com.[k]] Eqgn. (3)
CH:Cl 7.1 6554 | 6.90
CoH:Cl 36 1284.9 363

n-CaH-Cl 2.1 1867 250

n-C4HoCl 18 0508.7 1.86
n-CsHiCl 14 312264 | 1.49
AAPE. - - 6.4906

AAD - - 0.1550
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34 FEAGE T2
ABAA wssitGB o SHAL
Be AF7} ol %o} got, hE HFFE G AT
BATNAE A8 Tade BAS A9 .
LEL=0.44C, (4)

LEL =—0.7238+81.203C,— 206.756 C% (5)

A G)ojd Aol g FEsdA ] AEFFHE Table 49 YebAT A7M EE
Hiate 0155, ZRAATE 0996 A3 Az dAEE B F1 g

A A o)
2@ Aol weba

Table 4. Prediction of lower explosive limits with stoichiometric coefficients
for n-chlorinated hydrocarbons

Compounds LELexp. Eqn. (5)
CHsCl 7.1 7.11
C2HsCl 36 3.46
n-C3H-Cl 2.1 2.32
n-C4HgCl 18 1.87
n~CsHuCl 14 1.24
AAPE. - 5.80
AAD - 0.1169

4. RUWBA 9 &=

Zudde gEe AL e 259 ol Z GHo] FreiA Zwed
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o WA geodn . oy AEF T LAY GAY grS Y wEFz A
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A EgaAe He BAAES EHI BAAOZ Jones= LNGY A S theg
3} e AANE ANSHAT
L(vo%)=4.5-0.7T1log P (6)
U(volds) =14.2+20.4log P (7
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A8

U,= Uy+20.6(log P+ 1) (8)
A7l UyE latm, 298Kol A o] EasAela, P AuiteE[Mpaleltt.
Vanderstraeten 5'°& ulgtzl F7] 324 ZuarsiAle]l o & sl o
&3 2ol ANGETh B8 APl nal /1T FUHBo| he] Foz ofF
4A3 Qe 9w, o) HelME Mo goz B FuAL AAHAT
Up) = UL py) 1+0.0466(' D= 0.000269 (-2 p —1)* (9)

A71M peE 71F A ?JE:’(U]‘?J o, p& FHuAsE FutdaAe ¢Ho|t
£ AFdA A A% 1-Chlorobutane®] Z2&Ao] St ol&9 285 & o] &3t T F
3} o] Yo &g A Al

LEL(vol%)=8.5622 +2.4319(P—1) (10)
(10)0)8 Aadol o3 Z233A e o ZgE& Table 59l YUl 94714 &
Az 008, 2 ATE 09% 5o F3gde AL 2o F3 Yo

1"

Table 5. Comparison of literature and predicted values for
pressure dependence of LEL of 1-Chlorobutane

Pressure(atm) LELex, (vol%)” This work
1.066 8.8 8.72
1.132 8.8 8.88
2.000 11 10.99
AAPE. - 0.6258 N
AAD. 0.0555 |

AFHAE 25240 EUA GHAEY Y VA F@H AFHY
FeA BE A7 we AU W 2 AFelA AR W
o) geielzA 249 422 A§5H/E e,

= 3 49l ATFE ok T RoE B
b2 ATE 2A s Be 224 9Fad H4 2 29 54 APE
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