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Abstract : The flash point and the AIT(auto-ignition temperature) are the most important combustible properties used
to determine the potential for the fire and explosion hazards of flammable material. In order to know the accuracy
of data in MSDS(Material Safety Data Sheet), the flash point of n-acids were measured by using Pensky-Martens closed
cup tester(ASTM D93), Setaflash closed cup tester(ASTM D3278), Tag open cup tester(ASTM D1310) and Cleveland
open cup tester(ASTM D92). Also, the AIT of n-acids were measured by using ASTM E659-78 tester. The measured
the flash points and the AIT were compared with literatures and MSDS in KOSHA. The measured the flash points
and the AIT were different from those in literatures and MSDS. Therefore, This paper shows that it is needed to in-
vestigate the MSDS compatibility of n-acids for the fire safety objectives.

Key Words : flash point, AIT(auto-ignition temperature), Pensky-Martens closed cup tester, Setaflash closed cup tester,
Tag open cup tester, Cleveland open cup tester, ASTM E659-78 tester
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Table 1. Chemicals

Reagents (CI\(I):lti‘;iI:lZ; Assay[%]
Formic acid Acros(USA) 9
Acetic acid Junsei(Japan) 99.7

n-Propionic acid Acros(USA) 99
n-Butyric acid Acros(USA) 9
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Table 2, Comparision of several flashpoint test methods

Test vessel Test vessel Test vessel :
Test methods diameter(cm) depth(cm) volume(mL) Heating method
ASTM D93 5.085 56 100 For odinary liquids, the temperature of the
Pensky-Martens closed-cup ’ ' specimen is increased at 5-6 C/min

ASTM D3278 5.0 10 2 Sample cup is electrically heated or chilled
Setaflash closed-cup ’ : and sample temperature is kept constant

ASTM D1310 53 5.0 70 The temperature of the specimen is

Tag open cup ’ ’ increased at 1£0.25 C/min.

ASTM D92 64 14 %0 The temperature of the specimen is
Cleveland open cup : . increased at 5-6 C/min
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Table 3, Comparison of experimental and reported flash temperatures for n—acids
Flash Points (C)
Compounds PM Setaflash Ta Cleveland
I evelan .
(C) (C0) (0C) (©C) NFPA Sigma Lange MSDS
Formic acid 70 67 52 72 69 68.9 68 69
Acetic acid 40 40 48 46 39 40 39 39
n-Propionic acid 50 49 59 61 52 517 58 54
n-Butyric acid 62 67 74 75 72 76.7 77 72
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Fig. 1. Comparison of experimental flash points by using the
testers for n—acids,
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Table 4, Comparison of experimental and calculated flash
temperatures for n—acids

Flash Points (TC)
Compounds | pM | Setaflash | Tag |Cleveland [Half stoichiometric
(CC| (CC) |(OO)| (OC) rule
Formic acid | 70 67 52 72 45.3
Acetic acid | 40 40 48 46 41.1
n-Propionic acid| 50 49 59 61 539
n-Butyric acid | 62 67 74 75 69.1
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Table 5, Comparison of experimental and reported AlTs for
n—acids

AITs(C)

Compounds i
This NFPA | Sigma |Hilado | Scott | SFPE | MSDS

study
Formic acid | 498 | 539 | 540 | 540 - | 540 | 520
Acetic acid | 512 | 463 | 516 | 464 | 550 | 465 | 427
n-Propionic acid| 511 | 465 | 513 | 475 - - 485

n-Butyric acid | 500 | 443 | 440 | 452 | 552 | 450 | 452
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