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Table 1. Mixing ratio of samples

Fragrance QOil(wt%) Ethanol(wt%) DPM(wt%)
20 60 20
20 40 40
20 20 60
- - 100
- 100 -

Table 2. Physical and chemical properties of Ethanol and DPM

Chemical name Ethanol DPM
Structural formula C,HsOH (CH30)CsHsOC3Hg(OH)
Phase Liquid Liquid
Color Colorless Colorless
Boiling point 785 T 189.6 C
Vapor density 5.8 kPa 1.33 kPa
Flash point 13 C 75 T
Autoignition temperature 400 C 207 C
Molecular weight 46.07 148.2
Specific gravity 0.79 1.04
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@D Flask (® Air compressor
@ Heater ® Cleaning air tube
@ Thermocouple @ Mirror

@ PID Temperature controller

Fig. 2. Schematic diagram of experimental apparatus

for autoignition temperature measurement.
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Photo 1. Experimental apparatus for autoignition

temperature measurement.
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Fig. 3. Relation between Dropping volume and ignition

temperature of Ethanol 100%.
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5. Relation between Dropping volume and ignition
temperature of Fragrance Oil 20% + Ethanol 60%
+ DPM 20%.
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Fig. 6. Relation between Dropping volume and ignition

temperature of Fragrance Oil 20% + Ethanol 40%

+ DPM 40%.
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Fig. 7. Relation between Dropping volume and ignition
temperature of Fragrance Oil 20% + Ethanol 20%
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Fig. 9. Relation between ignition delay time and ignition
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Fig. 11. Relation between ignition delay time and ignition
temperature of Fragrance Oil 20% + Ethanol 60%
+ DPM 20% at 125 .
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Fig. 14. Relative diagram between temperature and ignition
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Fig. 15. Relative diagram between temperature and ignition

delay time of DPM 100%.
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Fig. 16. Relative diagram between temperature and ignition
delay time of Fragrance Oil 20% + Ethanol 60%
+ DPM 20%.
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Fig. 16 & 24 20% + &2 40% + DPM 40%2] & A =}duks}
Lo AR YgorREH £ ER SEE AFATIH A3

wal LEeh WHAA MRS wFoR HAxAFHel Jd A@®)F T

sttt

InT, = —5.1147 +3.8376 x 10° < (%) ®)
k

@A Int,E ASFEIAAATLY diFoln, T WIers o
=2 Waks Aotk A(8)S (4o thdste] &Ast AquxE +
A #W 3191 keal/mol®Z WEILH, ojmle] AA AL (RY)E 0.79859]

.

,48,



[ =]

Ignition delay time (In sec)

1.2 1.4 1.6 1.8 2
Temperature (K-1<10-)

Fig. 17. Relative diagram between temperature and ignition
delay time of Fragrance Oil 20% + Ethanol 40%
+ DPM 40%.
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4-3-5. & 29 20% + Ethanol 20% + DPM 60%
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Fig. 18. Relative diagram between temperature and ignition
delay time of Fragrance Oil 20% + Ethanol 20%
+ DPM 60%.
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3)

4)
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Experimental Study According to the Mixing Ratio of
Ethanol and Dipropylene Glycol monomethyl ether on

Autolgnition of Diffuser

Seong-Jun Kim

Division of Architectural and Fire Protection Engineering/
Major of Fire Protection Engineering, Graduate School,
Pukyong National University

Abstract

In this study, the minimum autoignition temperature and ignition delay time
were measured by varying the mixing ratio of ethanol and DPM(Dipropylene
glycol monomethyl ether), which are mainly used as a diffuser solvent, using
the minimum autoignition temperature measuring device of ASTM E 659. In
addition, the ignition characteristics were identified by obtaining the activation

energy, and the following conclusions were obtained,
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1)

2)

3)

As a result of measuring the minimum autoignition temperature by
varying the mixture of ethanol and DPM used as the solvent for the
diffuser, ethanol 100% was 391 °C in a sample volume of 150 pl,
DPM 100% was 194 °C in a sample volume of 135 pl, the diffuser of
fragrance oil 20% + ethanol 60% + DPM 20% was 302 ° C for a
sample amount of 125 pl, the diffuser of fragrance oil 20% + ethanol
40% + DPM 40% was 280 ° C for a sample volume of 90 pl and
the diffuser of fragrance oil 20% + Ethanol 20% + DPM 60% resulted

in 203 °C for a sample volume of 150 pl.

As a result of measuring the instantaneous ignition temperature by
varying the mixture of ethanol and DPM wused as the solvent for the
diffuser, Ethanol 100% was 536 °C, DPM 100% was 307 °C, the
diffuser of fragrance oil 20% + ethanol 60% + DPM 20% was 527 °C,
the diffuser of fragrance oil 20% + ethanol 40% + DPM 40% was 508
°C, the diffuser of fragrance oil 20% + ethanol 20% + DPM 60% was

373 °C.

The activation energy was obtained by using the Semenov equation for
the autoignition temperature and ignition delay time measured in this
study. Ethanol 100% has 98.59 kcal/mol, DPM 100% has 95.19

kcal/mol, the diffuser of fragrance oil 20% + ethanol 60% + DPM 20%

,58,



4)

S)

has 39.23 kcal/mol, the diffuser of fragrance oil 20% + ethanol 40% +
DPM 40% has 31.91 kcal/mol and the diffuser of fragrance oil 20% +

ethanol 20% + DPM 60% has 69.13 kcal/mol.

As a result of comparing the minimum autoignition temperature of
Etanol and DPM 100% with thr minimum autoignition temperature of
measured by varying the ratio of ethanol and DPM constituting the
solvent, the content of DPM constituting the solvent has a greater effect
on the minimum autoignition temperature of the diffusers than the

content of ethanol.

Ethanol and DPM used in diffusers do not have legal content limit
standards, so it is difficult to clearly recognize the fire risk. Therefore,
it is judged that the minimum autoignition temperature, ignition delay
time, activation energy, etc. shown in this study will be useful as basic
data for fire prevention in workplace that manufacture and provide

diffusers.
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