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ABSTRACT

The autoignition temperature (AIT) is important index for the safe handling of flammable liquids which constitute the
solvent mixtures. This study measured the AlITs and ignition delay time for Benzene and n-Hexane system by using
ASTM E659 apparatus. The AlTs of Benzene and n-Hexane which constituted binary system were 583 °C and 240 °C,
respectively. The experimental AlTs of Benzene and n-Hexane system were a good agreement with the calculated AITs by
the proposed equations with afew A.A.D. (average absolute deviation).
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.M £

shet B e T, IS Wak ope} ukgAe] 2
BASL Agole Bgd FHOE ol B e
o] £7H A2 go] APAE EPe) 1599 ALIA
£ 9 A7 Lakstel B, 93 AeA T 78 3%
sy SQE TR B A S ATEAY RroE
QA% ANZA At 2 5 ek A BN A7
L P 21F BHABAL) FARE ofHA Fhe ol
£ AT B9 34 2 2w SN (@59
B AR REAAY, GBI @S ALEHNE A

85t7] wZoltt.

7t EA ] A4 7k el ARk (Auto-
ignition 2-& Spontaneous Ignition)e 711AE35H71 A ol
g 59 FHE oUA7} FolHS v A B A1FE
= Ao R, FRARNE S oUAE WA &

22 Aglst F e FHLEE HAALI]2E(AIT:
Autoignition Temperature)2t 3}, HAAA NI
MARE, 57185, §7]1 271, Aaws, Ale] 49, S

Pentanol3} Ethylbenzene Al HAAAWLSILEE &7
skt
TFEA] HaAALIeEs EHES 1A, F

o BAuE B sl 3o wet tgE FHiaxdus)
H

o aeht BAe) AN gRe] 4RSS A B
AR D A AR PH 52 A AL Atoln
Ao moke BE ANE o83 At whS 83 A

TCorresponding Author, E-Mail: hadm@semyung.ac.kr
TEL: +82-43-649-1321, FAX: +82-43-649-1777

ISSN: 1738-7167
DOI: http://dx.doi.org/10.7731/KI1FSE.2013.27.1.008



57tE o8 A

B Ao xE ASTM E659(Koehler)d= /\]&8}0:]
BenzeneZ} n-Hexane?] &&= sl HAAALs
£ AU o] i HaApddse s s fWOﬂ :ll
Al oA E T e A<l Benzenet n-Hexane
Al AAdsh o} SR AATE BAE S7FsIloH,
=49 FHaAgAdsleEs THRES vl 2Esoh
T3+ Benzene?t n-Hexane 7Alo thal]l At dsle =9}
SR AA S S8R0, =5 £ 24 #ist] mE
HoAAWEREE S5 & 5 e A AT
ANE AEAs 3 odF 2l o] 1S HFehs
AN s H Fke] we AR R AlFehet H40)

At

ﬂ.llﬂ }‘U

g
=

e rulo 0

2. fgst 0|0 2t AfILE= T2t
LSHX[IA[Ze| 2HA|

uhH o7 gutgl oo F 7 E gl & 4= 9lr). &)
o] HAE B dEetal 7178 ¢k Semenov
|2o]H, T2 dh}= Semenov ©]ES B o= A
Al sl A9 g FhollA] & Aol AL o3t

237t dojdt}, o] d HE-E ko] vlwE 7kt

H —rH

M

o

zdlS o]gsle] 23E At o]E0] Frank-Kamenetskii
o] &o]t}d,
B A= Frank-Kamenetskii 0128 =Y ate] 23}

2o} WA AAI k] 7heFs] Adrstara) st Ale] A
7] Wslel wElelA F9 % AAE Frank-Kamenetskii
o] w74 (8)= vk ol e 4= Q).

2 E
rOQEpAexp(—RTU)
8= > )
kRT,
o714 &= TN dUEE
H-ES] 2, Toe T92%, Qe
= %}*@Mlbixl ke gHEx, Re 7]?11*0‘#01@
s ¢ gystens)

5 4n Aoz Aol
N 2R GES WHADNT I} 27 ewe] $=
BET 5 Utk F, L5 BSFE AHAANLLS B

|ntza(TiU)+b @

upEbA 2 (204 WA A Z7EER =0 A

Al AP H 27 (Least Square Method)yS: AHE-to] v

QNS olgil, PHTIIAEE A
= UTee] #AZ o] 83}

3.1 AHE ¥ Y

2 Agelie A shetEde) Aewald 24 A=
] ASTM E659(Koehler A& ARE-sle] AFddksle s s =
Astgen, Ax= JA Furnace, Temperature Controller,
Thermocouple, Test Flask, Hypodermic Syringe, Mirror,
Air Gune.2 1A =of At}

A wpe 7E o2 HAs Y e A2 1dst
, AR RE Egahd #E}—E'- 144T°ﬂ T*VLEA A&

2% 1t} 30°C @A dAsla 3-5°C =
Welh dofike )

al

=

= .

A em A SEE 48 F 108 ol s
o)

=

KN

A 25,

e
>
ol

Ao AREE AR Benzene Acrose]
Hexane AldrichZ24 =& 712} 99 %] AJeke /\]_%
stglom, EghEe] Ushen %@—& #5EAS 77} o

A

£ =Y](Mole Fraction)=

M
>

4.1 CI=3|1HEN

2 dATdMe eredld Aee Uz wE ¥
A AT AAE A 6L, @%‘%Oﬂfﬂ% Z/d st
ogt HaAdwske o] AAE AT
HA] (Multiple Regression AnalysisyS AF-&131t}. T3]
A2 Hgel S 7474]2 l‘i‘:‘r 8 xﬁqﬂi FA|E
7] SleliA ARGE WRHoR 5

AsA FEHEFe} FHHEF 4474]“ = ;PE ol
] ‘?_,3%—3— I Fot X 4513:74 (Optlmum Condition)<

)

]% 7kek 5‘] 2, AX S 7S thalale] Uulky)
SEAIEP TR} 7.
Y=a+bx+cx2+dx3+ex4+- . '+po+' .. (3)

o714zt w7 & b, ¢, d, € 2 FAIE] S8l FH

J. of Korean Indtitute of Fire Sci. & Eng., Vol. 27, No. 1, 2013



10 515

A3} WS o] 88ttt o] W2 SSD.(Sum of Square
of DeviationyS 73171 Y8l z} mj7H<S Hr)Rsle] o]
£ Y (Ze0) o0& FojA AojA]= A4 (Norma Equation)
o] & b Hrt.

42 RIS 0| offt WER|AIZIO 0I5 2
ite] BASIAE Adusiewsh walAgAel
FAE e e M3 2o =7 s 011;]_(135)

Iogtz('%)ﬂs @)
Q714 1 WA AAZY, Te
A% BE /<ol

B AFeA AL 7 5B Aduslerel Wl
AZE A (Bl <3l B ARA o] HA3HE o548

% itk

eenr(E) (asel2)

%3 Semenov®= BAFAUA (B Ael7] Ss) o
83 € 4& AT, 5 (@e] ATE AL
1 2(6)°l thdste] sl A| & AXke 5 ).

= T A

AL w[K], 28]

Al
[e3]
p=4

o & riT

Iogr:‘r%‘r)aB (6)

Tarm, MIX:a"'le"'CX% (or Tar,mix=aX1+bX,+cX1X2)  (8)
Tarm, MIX:a+bX1+CX:%+de 9)
4 AMEUT of|Fgkel Hlm g

ﬁé&ﬁr o Zgke] zpole] s ¢7] flsiA AAD.
(Average Absolute Deviation)g ARl ),

A.A.D.:ZW—“‘—',_\F@‘-P—'| (10)
AlT o —AlT,,
A.A.D.:ZL—-N—~—p-| (11)

AN T AZFE WEHDAL, TopE YOI A2
WA AN 701, Al 28 ARSI, AlTy,,
E 4gelA Qe Aeusleseld, delw Ne A4S

p

St=rslA| Awbsts] =84, A27d A1, 20134Y

- At

(12)

(13)

714 S= ARz FF0a} s B8 AAASF, SSR
£ 39 Oﬂ 2]} Al3H(Sum of Sguares due to Regression),
SSTE= % A% (Total Sum of Squares)©|t}.

5. &% 3 &

5.1 24880 HAXUsRE DE

5.1.1 wlA o] xpAdksle e o} ukalx] A7 2%
£ Ao e 27EHLEE 600°CE okrl d3 g
A3t W5} 42,03 secoll A= I dofuiM, 27 B
T 30°C W7l 570°CollA thAl A3 e A3} dart dof

UA] ekokth. wheEbA] 10 °C 454171 580 CollM = Wizt
dojubA] ot thr] 3°C A1 583 °Collx] Adg A

3} 7045 secoll A H A WS w5 gt} FH Al
% 583°C 7]Ho® 5~10°CH A5A1A W3R A
7+e 243 A3} 625 °CollM = 14.208 sec, 635 °ColM &
5.90 sec, 650 °CollA= 450 sec 28|31 675°Co)A] 1.58
secol] s}elaiTt.
AASE AFeA A Walewol WA A AFE 2
(B) ol &3t Wl ofgh WA AA 7S 3] AR g

At xae vt 2n.

70- .,

60— . Exp
. —w— Calc.

8.

2.
s

Ignition delay(sec)
&

= N
3, 8

i
\'\'__'
T T T T T T T T

860 880 900 920 940
Temperature(K)

Figure 1. Comparison between the experimental and calcu-
lated ignition delay time for benzene.
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Figure 2. Comparison between the experimental and calcu-
lated ignition delay time for for n-hexane.
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Figure 3. Comparison of AIT prediction curves with experi-
mental data for Benzene+n-Hexane system.
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