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ABSTRACT

The flash and fire point are the most important combustible properties used to determine the poten-
tial for the fire and explosion hazards of flammable material. The flash point is defined as the lowest
temperature at which a flammable liquid gives off sufficient vapor to form an ignitable mixture with
air near its surface or within a vessel. The fire point is the temperature of the flammable liquid at
which there will be flaming combustion, sustained 5 seconds in response to the pilot flame. In this
study, the flash points and fire points were measured to present raw data of the flammable risk assess-
ment for acids, using Pensky-Martens Closed Cup(C.C.) apparatus (ASTM-D93) and Tag Open-cup
(O.C.) apparatus(ASTM D 1310-86). The measured fire points were compared with the estimated val-
ues based on 1.11 times stoichiometric concentration. The values calculated by the proposed equation
were in good agreement with measured values.
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Table 1. The Antoine coefficients of the components

Components A B C
Formic Acid 6.94459 1295.25 218
Acetic Acid 8.021 1936.01 258.451
n-Propionic Acid | 7.99064 1929.300 | 236.43
n-Butyric Acid 7.7399 1764.68 199.892




Table 2. Chemicals

s | o [ A
Formic Acid Acros(USA) 99.0
Acetic Acid Junsei(Japan) 99.7
n-Propionic Acid Acros(USA) 99.0
n-Butyric Acid Acros(USA) 99.0
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Table 3. Comparison of experimental and reported flash points for normal acids

Flash points (°C)
Compounds Closed cup Open-cup NEPAL Sigmal® Lange?
Te. Toomectea Tes, Toorectea
Formic Acid 70 70.36 52 52.92 69 68.9 68"
Acetic Acid 40 40.46 48 48.86 39 40 39
n-Propionic Acid 50 50.40 59 59.76 52 51.7 58"
n-Butyric Acid 62 62.07 74 74.26 72 76.7 77

*Open-cup(O.C.) flash point apparatus
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Fig. 1. Comparison of experimental and reported flash
points for n-acids.
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Table 4. Molecular formula, stoichiometric concentration
(Cst) and total pressure fo pure substances

No. Compounds B;Ig:f:ll;llf (ijlt%) prr[c;(s);?llre
[mmHg]
1 |Formic Acid CH,0, 29.51 732
2 | Acetic Acid C,H,0, 9.48 734
3 | n-Propionic Acid | C3H¢O, 5.65 737
4 | n-Butyric Acid C,HgO, 4.02 752
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Table 5. Result of calculation of fire point by Tag open-cup apparatus
Open-cup fire point [°C]
Compounds P/P
Experimental value | Calculated value* | Recalculated value Recal. - Exp.
Formic Acid 61 75.19 66.83 5.83 0.89398
Acetic Acid 68 64.24 5741 10.59 1.75842
n-Propionic Acid 65 75.67 69.25 425 0.90633
n-Butyric Acid 80 90.41 84.34 4.34 0.89125
AAD. - 7.88 - 6.25 1.11249

* Predicted fire points of Jones equation( P¢/P; =1.5)
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Fig. 2. The comparison of experimental and reported fire
points for n-acids.
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