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Abstract - For the reliability of the combustible properties of arylic acid, this study was investigated the
explosion limits of acrylic acid in the reference data. The flash points and AlTs(auto-ignition temperatures)
by ignition delay time were experimented. The lower flash points of acrylic acid by using Setaflash and
Pensky-Martens closed-cup testers were experimented in 48 ‘C and 51 C, respectively. The lower flash
points of arylic acid by using Tag and Cleveland open cup testers were experimented in 56 ‘C. This study
measured relationship between the AlTs and the ignition delay times by using ASTM E659 tester for acrylic
acid. The AIT of acrylic acid was experimented as 417 “C. The lower explosion limit(LEL) and the upper
explosion limit(UEL) by the measured the lower flash point and the upper flash point of acrylic acid were
calculated as 2.2 Vol% and 7.9 Vol%, respectively.

Key words : acrylic acid, flash point tester, explosion limit, ignition delay time, autoignition temperature
(AIT), reliability of combustible properties
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Table 1. Physical properties of acrylic acid

Propertics Component Acrylic acid
CAS number 79-10-7
Molecular formula C3H402
Boiling point 141 T
Melting point 14 T
Vapor pressure 413Pa(20 C)
Viscosity 13cP(20 C)
Solubility(Water) 100g/100ml(25 C)
Critical temperature 343 C
Critical pressure 52T
Vapor density(Air=1) 2.5
Specipic gravity(Water=1) 1.05
Evaporation rate(BuAc=1) 1
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Table 2. Comparison of explosion limits of acrylic acid in
air by several references

Explosion Limits [Vol.%)
References
Lower Upper
NFPA[5] 24 80
Sigmal6] 2.0 137
Ignition[7] 24 20.2
KOSHA[3] 24 8.0
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Table 3. The lower flash point of several reported data for acrylic acid

Flash points [C]
Compound NFPA Sigma Iginition Lange SAX Flick KOSHA
(5] (6] (7] [l [10] [11] (8]
Acrylic acid 50(00) 544 48 68(00) 544 50(0C) 54
Table 4. The autoignition temperature of several reported data for acrylic acid
AITS[C]
Compound NFPA Sigma Ignition KOSHA
5] (7] (3]
Acrylic acid 418 438 360
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Table 5. Comparison of several flash point test methods
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Table 6. Comparison of estimated lower and upper explosion limits(LEL, UEL) with experimental lower and upper flash

points for acrylic acid

Experimental flash points Estimated explosion limits
Testers (O (Vol.%)
Lower Upper Lower Upper
Setaflash (CC) 43 74 22 79
Pensky-Martens (CC) 51 - 26 -
Tag (OC) 56 - 33 -
Cleveland (OC) 56 - 33 -
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Table 7. Comparison of experimental and calculated ignition delay time by the AIT for acrylic acid

No. TIK] T explS] Int o, T t.(Eq. 3)
1 690.15 17.53 2.86391 17.93
2 692.15 14.18 2.65183 16.73
3 703.15 11.69 245873 11.53
4 713.15 9.69 2.27109 8.30
5 723.15 6.40 1.85630 6.03
6 733.15 4.78 1.56444 442
7 743.15 391 1.36354 3.27
8 753.15 1.81 0.59333 243
AAD. - - - 0.81
2 of Squares due to Residual Error)9] glolct.
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Figure 1. A comparison between the experimental
and calculated delay times for acrylic acid.
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