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ABSTRACT

Purpose: Currently, many chemicals are used in industrial and real life, and many substances are used
in the form of a single substance, but most of them are used in the form of a mixture, and there is a need
for a criterion for judging the danger of these substances. Method: Therefore, this study aims to
confirm the risk criteria of the mixture through experimental studies on flammable mixtures in order to
secure the effectiveness of the details of the existing Dangerous Goods Safety Management Act
angerous Goods Judgment Criteria and to ensure the reliability and reproducibility of the dangerous
goods judgment. Result: Experimental results show that alcohol flash point is mixed with water, which
is a non-flammable liquid. Similar flash point trends occurred around 60% on an alcohol basis. In
addition, in the case of flammable-combustible mixtures, there was little change in flash point if the
flash point difference of the two materials was not large, and if the flash point difference of the two
materials was low, the flash point tended to increase with the increase of the high flash point material.
Conclusion: In the future, the test results may provide reference data on the experimental criteria for
the flammable liquids that are cracked at the fire site.

Keywords: Flash point, Fire point, Boiling point, Fire fighting law, Dangerous Goods Control Act,
Material Safety a Sheet, Flammable liquid
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Table 1. Mixing ratio of alcohols

Water Alcohol % (wt)
0 100 100
10 90 90
20 80 80
30 70 70
40 60 60
50 50 50
60 40 40
70 30 30
80 20 20
90 10 10
100 0 0
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Fig. 3. Change in flash point of ethanol +water mixture.  Fig. 4. Change in flash point of n-propanol+water mixture.
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Fig. 5. Change in flash point of 2-propanol+water mixture. Fig. 6. Change of flash point by alcohol+water mixing ratio.
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Fig. 9. Flash point according to closed test method for n-propanol. Fig. 10. Flash point according to closed test method for 2-propanol.
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Fig. 9. Flash point according to closed test method for Fig. 10. Flash point according to closed test method for
n-propanol. 2-propanol.
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Table 2. Comparing the closed and open type flash point of i-propanol

) Flash point (C) ) .
i-Propanol% (wt) Temperature difference (C)
Tag Cleveland

10 38 46 8

20 29 38 9

30 25 32 7

40 24 31 7

50 23 29 6

60 22 28 6

70 21 28 7

80 19 26 7

90 18 24 6

100 14 20 6
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Table 4. Alcohol cleaner, disinfectant label and stora

Firearms strictly prohibited,

No Indication of content indication Cautionary phrase Storage temperature
1 No indication No indication Avoid high temperature, sunshine
2 No indication No indication Storage between 1 and 30 °C
3 Ethanol 62% (54.72 g in 100 g) - Storage below 25°C

4 Ethanol 62% Keep away from fire Storage below 25°C
5 Ethanol 54.72% (KP)P) - Storage at 1 ~30 C

6 No indication Keep away from fire No indication

7 Ethanol 62% Firearms strictly prohibited Airtight container Below 25 C
8 Ethanol 62% Keep away from fire Storage below 25°C

9 83 ml (KFDA notification) Keep away from fire No indication

10 83 ml (KFDA notification) Keep away from fire No indication

OMIER} 2 BEH20] Qld} A0 ChSH EAAIBIKS M ISO 3680, 2008)

AR 9] AVl 71 o] ARRa1aL Qs B.E Fobt AT of, 1Y Aol w P e DELISET
212 4 919k, | Qdo] s H ol s F3 o] ofufoltt. ofubale] A9 TRl HRE dFo] HelE Fo o
olt}. el s 7olS 2197, $7]84] ko] Seole u, Ag 24k AE0] |44 Ag=|w ot
Uit 0 2 OPEL tlEAe AEALL] BAE F748 A Teie S5F WS AT Y, A4E A B3t Bl
it

Table 5. All marked components of nail remover Measurement Table 6. Nail Remover Flash Point Result

Product Name All components ) Flash point (C)
- Nail Remover
Sample 1 Purified water, acetone, Butyl acetate, Ist 2st 2st
(Nail panthenol, fragrance, Propylene glycol,
Remover) drometrizole, Red No. 504, Yellow No. 5 Sample 1 -15 -15 -15
Sample 2 Purified water, acetone, Butyl acetate,
(Nail panthenol, f.ragrance, Propylene glycol, Sample 2 -16 .16 -16
Remover) Drometrizole, Flavor, Blue No. 1

3 oMlES Aot et 71e 7R EtelA Aol vl 2l E sl it & Aol AR vl
2 H= Table 501 WP 2™ AlSollA] Al 7 o = AlEe Fdsto] A-dstlal A8 7H= Table 69 EFUSL
TF. AlE-0] AV datof] tigh AH= Qlov 2370 Hlg2- Lt 17] ehateh. WA &3 oAl o= 2] ¢lekdS AedA
0 2 gRIsh7| YIalA] A|2k8 oFM[E(99,7%) 7} Deionize waterS AF85F3ATE WA Fig. 151 LJERY ZAA 9 opAf| &= Ale
N QISFH-S SIRISHE ATt A FA| ZA A AR -20C7F - 24=2] SR1sH 2 A, -20C7F R, oFAE 715 10%
(FA710) 014 90%71A] - o7 HHA Q1S S7doEITh oAlEC] 30% 01 -5 3k ) Q18132 Fshd
= UL, 10%9] QIBFHE oF 12°CE SA =k o] AT=E opAlE9] A9 -8W 2] 10% = =% A
2 Ko} Qleblo] W2 Zis S}Istelth
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Fig. 15. Results of flash point measurement of acetone+water mixture.
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Fig. 16. Results of fire point measurement by Tag and Fig. 17. Results of fire point measurement by Tag and
Cleveland test method for methanol. Cleveland test method for ethanol.
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Fig. 18. Results of fire point measurement by Tag and Fig. 19. Results of measurement of fire point by Tag and
Cleveland test method for n-propanol. Cleveland test method for 2-propanol.
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Fig. 20. Comparison of boiling point of alcohol+water mixture.
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