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The Investigation of Combustible Hazard by Measurement of Flash

Point and Autoignition Temperature of n-Dodecane
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ABSTRACT

For the safe handling of n-dodecane, the explosion limits were investigated and the lower flash
points and AITs (autoignition temperatures) by ignition delay time were experimented. By using the
literatures data, the lower and upper explosion limits of n-dodecanee recommended 0.6 Vol.% and
4.7 Vol.%, respectively. The lower flash points of n-dodecane by using closed-cup tester were exper-
imented 77°C and 80°C. The lower flash points of n-dodecane by using open cup tester were experi-
mented 84°C and 87°C. This study measured relationship between the AITs and the ignition delay
times by using ASTM E659-78 apparatus for n-dodecane. The experimental AIT of n-dodecane was
222°C.

Key words: n-dodecane, lower flash point, explosion limit, closed-cuptester, open cup tester, autoignition tem-
perature (AIT)
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Table 1. Comparison of Explosion Limits of n-Dodecane
in Air by Several References

Organic and Organometallic Compounds™lM €2 5= 31t Tube [cm or L] | Explosion Limits [vol%]
References Diametor | Leneth| L U
22 wEtErZio] HIEA 3 lAEA iameter | Leng| ower pper
= = - ) NFPA'D - - 0.6 -
U TR AEEb Ao E Al 4FHNRE TS
of Al 3H ARl AR AYRgs  em | 0 L ¢ L 99 :
42A% Belly felEdelth. wawrte u  [SFE i 0 123
ol A% R A=A, B, ojulz, grey  [leon” | - | - 0.6 47
2, oMHIE Sol & gsl€ct. sfor & walge @, | Yagyu" - - 0.6 -
Table 2. The Flash Points of Several Reported Data for n-Dodecane
c q Flash Points [°C]
ompoun .
P NFPA'Y | Sigma'” SFPE'? Iginition'? SAX' Mallampati'® Huges?
n-Dodecane 74 71.1 72 74 74 77 85~87
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Table 3. The Autoignition Temperature of Several Reported Data for n-Dodecane

AlTs [°C]
Compound NFPA'" Sigma'¥ SFPE'? Ignition'® Scott!? Hilado?” Frank?"
n-Dodecane 203 205 203 224 534 203 232
7+e] sHRlstE S Aelste] UER AT 2E 7HeFs] gt
Pensky-Martens 2|4 AX]= FA 5, Test Cup 3
3.3 L2EHZie| HaXtoiwsi2E A5, W 5]"’1 TETE Ue F Aok FAF
AASREE ThE 2o o}lFd IS FA @ MR, Ad AET], A8 287, B3R S Qi
F7] &9 2o FHEREYH #AHE d2RE 7t FAH 2 E} Test Cup FA]4H-2] Cup &%©] 100ml
AEo] AH OB HlE= 255 Toith Adwst Aroln, QAL dAEEI 2 FYE FHol A,
2oE A5 Fx, NMARE, SFetdEY], 8719 I Test Cup Handle, &%=A] A, Test Cup 35 7N
7], &, 755, 7HESE, 7HE 9] F7 283 A AA 7] Eftel2 Aol Aot wiktE Wiy, 255,
Zb 5 B oAl o9&t =2E gl tis] NFPA  140~1503]/ming wilsle AE7|2 FA = sl

Handbook 2 H]E3le] of8] £ FollA A= &=
FHaAAwsle =5 A5t Table 3o YEP AT
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=
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Table 4. Comparision of Several Flashpoint Test Methods

Setaflash L2 = HAF, AEH FXE, 3
TEHE A Uw Aok s THEEIE
A A7), A8 2471 % 2 FAH] Utk AR
A= 4ml &9 ABH, 254 YT, AEA
- 7H-Fﬂ | &3ol2 :r“qﬂo% AUtk 399 FEHEE
5} % =] (Flame Exposure Device), &%, 3t =
A7), 7k, 7k Qbd B Fo g A E o] gt
Tag 72 A= 7k QA 9] s 9 A4H
Z4o] 7hest AR BA, AL AR, 2 Tho|g,
Fx, AEE I AR T2 FAE o, Bt
AAZE AR P AR 798 24T F e g9l

5 A7 (Level Device)7F ATt

UE A=

o o r_>.i o2

2 b

Cleveland 7] A= olsld 2 dxde =4
= AR EA, BN, A A 5 Taie
=l b 4 Ao BARE 3R, 49 A7,

AE 247] o2 740 Ak Al

=
F79 832 s0ml Ao, AEe dHE

Test Vessel Test Vessel | Test Vessel .
Test Methods Diameter (cm) | Depth (cm) | Volume (ml) Heating Method
ASTM D93 . Lo
Pensky-Martens 5.085 56 100 For .odlna.ry. liquids, the teronpera.lture of the
specimen is increased at 5~6°C/min
closed-cup
ASTM D3278 Sample cup is electrically heated or chilled and
5.0 1.0 2 .
Setaflash closed-cup sample temperature is kept constant
ASTM D1310 53 5.0 70 The temperature of the specimen is increased at
Tag open cup ’ ’ 1 +0.25°C/min
ASTM D92 The temperature of the specimen is increased at
6.4 34 80 o s
Cleveland open cup 5~6°C/min
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Table 5. Comparison of Estimated LEL (Lower Explosiom
Limits) by Experimental Lower Flash Point

Testers Experiment'al Lower Estimated
Flash Point (°C) (LEL) (Vol.%)

Pensky-Martens 82 0.80

Setaflash 77 0.60

Tag 85 0.94

Cleveland 83 0.84
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Table 6. Comparison of Experimental and Calculated
Ignition Delay Time by the AIT for n-Dodecane

No. T [K] | tep. [s] Inteyp, tes. (Eq. 7)
1 495.15 | 92.54 | 4.52764 68.03
2 498.15 | 72.31 4.28096 56.33
3 503.15 | 30.33 3.41214 41.34
4 513.15 | 20.29 | 3.01013 22.67
5 523.15 13.63 | 2.61227 12.72
6 533.15 4.13 1.41828 7.29
7 543.15 3.63 1.28923 427
8 553.15 3.47 1.24415 2.54
9 568.15 1.92 | 0.65233 1.54

A.AD. - - - 6.65
100
80

_ " m Exp.

§ 60 \ —w— Calc.
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204 } 4
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Temp. [K]

Figure 1. A comparison between the experimental and
calculated delay times for n-dodecane.
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