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3 AxEGX 9] Aol vl 1&EATH TAAS] U312 D H| 24 Setaflash, Pensky-Martens @} 71'82] Tag,
Cleveland F2| 2 43} 11, AIT= ASTM 659E S A8t 18] 2L TAA 2] 243515448l = 24 9 3}
F47A8LH & 0] 8351 o =3} Th. Setaflash, Pensky-Martens©l] 2] g+ 138}4-219 T} 21 T, Tag$} Cleveland
= 747428 T 934 C, AIT= 437 C 2 24 H A ) Setaflasholl A 49 21314 of] o] 3k 223} 34|43 A = 1.1
vol% €} 11.95 vol% 2 Al 4+E A Th.

Abstract - The combustion properties of the flammable substance used in industrial fields
include lower/upper flash point, lower/upper explosion limit, autoignition temperature(AIT),
fire point, and minimum oxygen concentration(MOC) etc.. The accurate assessment of these
characteristics should be made for process and worker safety. In this study, tert-amylalco-
hol(TAA), which is widely used as a solvent for epoxy resins, oxidizers of olefins, fuel oils
and biomass, was selected. The reason is that there are few researches on the reliability of com-
bustion characteristics compared to other flammable materials. The flash point of the TAA was
measured by Setaflash, Pensky-Martens, Tag, and Cleveland testers. And the AIT of the TAA
was measured by ASTM 659E. The lower/upper explosion limits of the TAA was estimated
using the measured lower/upper flash points by Setaflash tester. The flash point of the TAA
by using Setaflash and Pensky-Martens closed-cup testers were experimented at 19 C and 21
C, respectively. The flash points of the TAA by Tag and Cleveland open cup testers were ex-
perimented at 28 C and 34 T, respectively. The AIT of the TAA was experimented at 437
C. The LEL and UEL calculated by using lower and upper flash point of Setaflash were calcu-
lated at 1.10 vol% and 11.95 vol%, respectively.

Key words : tert-Amylalcohol(TAA), combustion properties, process and worker safety, minimum
oxygen concentration(MOC)
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Table 1. Physical and toxicity properties of

TAA[10-12]
propertis Component TAA
CAS number 75-85-4
Molecular formula CsH,0
Boiling point 102.35 C
Melting point -8.85 C

Vapor pressure 10mmHg (at 17.2 C)

Solubility(Water) 110g/L(at 25 C)
Critical temperature 272 C

Critical pressure 3.9 Mpa
Vapor density(Air=1) 3.03

Specipic gravity(Water=1) 0.8090(at 20 C)

Viscosity 548 mN-s'm? (at 15C)

RTECS Number ORL-RAT LD50 100mg/kg

N EEREL
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AT JriEdYyde eEHA &
=T} TAA+= GHS(Globally Harmonized System of
Classification and Labelling of Chemicals)2] Cate-
gory 2(18Hd 23 CHgl, =4 35Cx3hH 3
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Table 2. Flash points, AITs and explosion limits of TAA by references[12-22]

References Flash points(C) AITs(C) LELs - UELs(vol%)
KOSHA MSDS 20.5 437 1.2 -90
NFPA 19 437 1.2 -90
Babrauskas 20 437 12 -9.0
Sigma 21 437 12 - 90
SAX 40.56(CC) 437 12 -9.0
Dean 21 437 12 - 9.0
Soheil 20.5 425 -
Stophenson 20.44(CC), 21.11(CC), 24(0C) ] ]
40.56(CC), 44(0C)
Catoire 21 - -
Katritzhy 21 - -
Zabetakis - 437 -
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Table 3. Estimated explosion limits by experimental flash points and fire points of TAA

Experiment (C) Estimation(vol %)
Testers Lower flash | Upper flash Fire LEL by lower UEL by lower LEL by
points points points flash points flash points fire points
Manual 19 55 - 1.10 11.95 -
Setaflash(CC)
Auto 20 - 1.20 - -
Pensky-Martens(CC) 21 . . 1.30 , .
Tag(OC) 28 - 28 225 - 225
Cleveland(OC) 34 - 34 3.46 - 3.46
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Table 4. Comparison of experimental and predicted ignition delay time by the AIT of TAA

No. T[K] 7 exp.[s] In 7 exp. Test..(Eq. 2)
1 708 19.38 2.96424 19.84
2 713 15.32 2.72916 15.49
3 733 9.69 2.27109 9.63
4 753 6.21 1.82616 6.14
5 773 4.30 1.45862 4.01
6 793 2.76 1.01523 2.68
7 803 2.10 0.74194 2.20
8 813 1.76 0.56531 1.82
A.AD. 0.16
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Fig. 1. Comparison between the experimental and
calculated ignition delay times of TAA.
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Fig. 2. A time history of the ignition temperature
inside the test flask during an ignition
experiment of TAA.
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