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of n-Butanol and sec-Butanol System
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ABSTRACT

The autoignition temperature (AIT) is important index for the safe handling of flammable liquids which congtitute the
solvent mixtures. This study measured the AlTs and ignition delay time for n-Butanol+sec-Butanol system by using
ASTM E659 apparatus. The AlTs of n-Butanol and sec-Butanol which constituted binary system were 340 °C and 447 °C,
respectively. The experimenta AlTs of n-Butanol+sec-Butanol system were a good agreement with the calculated AlTs
by the proposed equations with afew A.A.D. (average absolute deviation).

Keywords: AIT (Autoignition temperature), Ignition delay time (time lag), ASTM E659, n-Butanol+sec-Butanol system
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Table 1. Comparison of Experimental and Calculated Delay
Time by AIT for n-Butanol

No. T [K] Texp. [S] INTexp. Tpred. (EQ. 14)
1 613.15 22.26 3.10279 15.81
2 623.15 12.79 2.54866 12.73
3 638.15 9.08 2.20607 10.32
4 643.15 8.07 2.08815 8.42
5 653.15 5.95 1.78339 6.92
6 663.15 4.78 1.56444 571
7 673.15 4.27 1.45161 4.74
8 683.15 3.64 1.29198 3.96
9 693.15 345 1.23837 333

10 703.15 2.96 1.08519 281

11 713.15 3.00 1.09861 2.38

12 728.15 2.10 0.74194 2.03

13 733.15 171 0.53649 173

AAD - - - 0.91
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Table 2. Comparison of Experimental and Caculated Delay
Time by AIT for sec-Butanol

No. TIK] | tep[s | INMep | Tes (E. 16)
1 72015 | 1142 | 243537 9.56
2 72315 | 763 | 203208 8.40
3 73315 | 567 | 173518 6.32
4 74315 | 469 | 154543 4.79
5 75315 | 302 | 1.10525 321
6 76315 | 278 | 1.02245 2.82
7 77315 | 210 | 074193 2.18
8 78315 | 191 | 064710 1.70

AAD. - - - 0.54
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5.2. n-Butanol+sec-Butanol Ale| Xtoitsi2= Tat
5.2.1 n-Butanol (0.7)+sec-Butanol (0.3)7A1 ] AFAusl-2=

2 AdM = 22 n-Buatanol®] = AAEUsHE
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Table 3. Comparison of Autoignition Temperatures (AIT) between Experimental Data and Several Reported Data for Pure Sub-

stances
AlTs (°C)
Compounds - - — - ;
This study | NFPA | Sigma | SAX | Ignition | Hilado | SFPE | Scott | Zabetakis | CRC | Lange Yagyu
n-Butanol 340 343 343 | 365 365 359 343 | 345 - 343 | 365 | 415 (5sx)
sec-Butanol 447 405 405 | 406 427 414 405 | 414 406 405 - 445 (5 sec)
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Table 4. Experimental and the Predicted AlTs for n-Butanol+
sec-Butanol System

Mole fractions AITS()
X1 Xz EXp. Eq. (18) Eg. (19)
0 1 340 343 339
03 0.7 390 384 393
05 0.5 410 406 406
0.7 0.3 415 422 414
0.9 0.1 423 432 428
1 0 445 436 442
A.AD. - 6.34 2.94
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1
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420 / |
l/
v
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30 I I I I
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Figure 1. Comparison of AIT prediction curves with experi-
mental data for n-butanol (X,)+sec-butanol (X,) system.
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