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Abstract - Resorcinol is widely used as a wood, tire adhesives, and a raw material of synthetic dye. This ma-
terial with white crystals at room temperature, the particulates in the air can form explosive mixtures. It is
known to be an explosion hazard when exposed to heat in a confined space. The study was evaluated fire and
explosion characteristics of the resorcinol through thermal analysis, thermal stability, dust explosion charac-
teristics, and the minimum ignition energy. From this study, it can be used to provide a safety information in
the using and handling process of the resorcinol.
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1. H48EZE
B Ao AbeE APEAL HZREAEE Sigma-

Aldricholl A Fdst o, 5= 99 % oldelth
H2ENES FeolA wAe] AR g o), ¥
Z4(resorcin), 1.3-dihydroxybenzene, meta-dihydro-
xybenzene, 1.3-benzene diol, 3-hydroxyphenol, =
Eg7]% 3tk A4t B 3w MSDs$} &
|45 DBE AHfst] Ao Se]3ketz] 5495 Table
19 YERHATH1]

2. AEZFR] A dhd
21. € £47]

B HolA AE3 A AFAME ZFEA| (Differential
Scanning Calorimeter)v= DSC 1(Mettler Toledo
AG, 29122 2, 43S ASTM E2009-02(Standard
test method for oxidation onset temperature of
hydrocarbons by DSC : Test method C) Al 4
of e} YAt DFHFE2A7](Thermo Gravime-
tric Analyzer, TGA)= TGA/DSC 1 (Mettler Tole-
do AG, 2=92)& AHESITE A2 AEad
9] & YA 5~10 mg= 534 alumina (alu-
minum oxide) A& 2] A 5871 ol A2l &
T2 5 37 2 AA E7I(FF 50 me/min) ol A
10 C/min®] $&4&52 30 ~ 500 C <XH A
S7gskSith. HP DSC2| 737, sealing tool& ©]-8-5}
cover® ¥-& ¥, piercing kit ©]-&3} 50 ~ 100
m 273¢] 79 (pinhole)& Wl WA 4 2] 5 9F
8-S H Y32 pan(alumim Ad)ES AHEEFe] 10
bare] 7}tz A dstaith TGA/SDTAE 18
3l 371 E71A 2=l wE 5 WskE B
SFAT.

2.2. 74 EFA(ARC)

TS EGZA(ARO) G THTARNA 7HEet
FARAN 7 g5 A5gE G dElA TE7HA
25, ARt mE 2= 5l b o) Wt 55 44 9
S S 7 A= Arleltk 42 Hastelloy A
2] bombll 1.09 g2] AFEE EH 3} ovendll Y
gt} THESEd Bl Y] A 2E9E 150
~ 400°C, Heat-Wait-Seek] &%=, 0.02 C/min
9] W4 detection sensitivity, 5 C2] Heat step tempe-
rature= AAsl] A 89 AAAA HAFE sl

Tt

KIGAS Vol. 17, No. 4, August, 2013

- 46 -

23. BEFL 54 AIFAA

2 A@oA AHEE AX = 2912 Kuhner ARl
A1 A 2+g Modified Hartmann apparatus (Fig. 1)<}
Siwek 20-L Apparatus (Fig. 2)°]th. Modified Hart-
mann apparatus[6] ¥3& AFF 9 F8 FE@12
Lol ¥aL F 10 K¢} &2 2713 oy & 71et
T = F71(7 ban) & S TS FFAIA FEA
& BRI AP ExEE7}H30 ~ 1,000 g/m’
HYoA MEAH O 33T

Siwek 20-L apparatus®= G# ¥ 20 L] 78 &7]
2 2387 = T8 548 S8k A
otk &7 HNZ LY (Pay), BAFEAF
Ko E A=sr] A% 44 5529 £XS6
21 A7 AHold ol ¥ a1 20 bare] F71E B Yo

H

o] £2-37] EFES 20 LY 73 &7 Yo F
- AR T, F ASAl 2 Ae Utk st
8+ 817 (chemical igniters)oll ©]& 3lld F=l 4]
o] E3-37] EFES Fi of 7 gl Zd A] et
HEs BEEAY. s Aoy
HAYFEGHdeEE 34 AE10 K<, A3t

w2

Hinged Cover (Al 17.2 g)

2 57=5t2

Position Sensors

e

-~
»
4
¥
N

> 2=St1

L= CONnection to
Digital Display

Tube (Pyrex)

- Electrodes
./__ -

) Connection to
i / Transformer (10 kV)

=1

300

-
Air 50 ml, 7 bar

Atomising Cone

Fig. 1. Modified Hartmann apparatus.
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Table 1. Physico-chemical properties of resorcinol
Sample CAS No. MP [C] B.P [C] Flash point [C] Auto ignition temp. [C]
Resorcinol 108-46-3 ~110 171 342
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Fig. 2. Siwek 20-L apparatus.
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Fig. 3. Heat flow curve in DSC.
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Fig. 4. Heat flow curve in HP DSC.
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Fig. 5. TGA and SDTA curves of resorcinol.
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Fig. 6. Temperature and pressure curves with time
in ARC.

Table 2. Analysis values on thermal stabilities

Items Analysis values
Onset temperature (C) 290.3
Onset temperature rate ("C/min) 0.02
Max. rate temperature (C) 297.4
Max. temperature rate (°C/min) 0.04
Adiabatic temperature rise (C) 23.8
Final temperature (C) 314.1
Pressure at onset temperature (bar) 3.9
Pressure at final temperature (bar) 18.3

Table 3. Explosibility results according to dust con-

centration
Cor;;;:rtrl;z;]tion Explosion results Class
30 non-explosion St 0
100 explosion St 1
200 explosion St 1
500 explosion St 1
1,000 explosion St 1

©.2 ALk=E o] ZTH9].
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Kst = (dP/dtymax - V* [bar - m/s]
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Table 4. Class of dust explosion

Class K [barmy/s] Explosion characteristics

St 1 > 0 to 200 weak explosion

St 2 > 200 to 300 large-scale explosion

St 3 > 300 extremely dust explosion
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Fig. 9. Minimum ignition energy of resorcinol
(CJ : no explosion, M : explosion).
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Table 5. Ignition sensitivity according to minimum
ignition energy of dust

Mini . .
fnimun. ignition Classification Remarks
energy

MIE = 10 mJ nonnal.l'gi.utlon inductance
sensitivity @w:0

3mJ] = MIE < 10 particularly ignition inductance
mJ sensitive @w:o0

MIE < 3 m] extremely' .1gn1t10n inductance
sensitive @w:0

Atk "EAAAIZE90 L 150 msell A 30 mJ <]
Al A A& Tet FEolA A3t o] Fo] F
o, AsloiA 10 mJoll e A3t ddo] A3}
A eFko ), HIAAAZE 120 ms, A3 A] 10
mJll4] 900 mg/1.2 Lo =AW 8} Ago] &
ZH Ao kA HE2rAE B3 HAH st
UAE 3 mf < MIE < 10 mJ& YERGTH

FHEHY H3 vasEs 9949 2 day
A FYE& 9t T Aotk VDI 2263 Part
6[5]°ol = HAH S| UA7F 3 mf < MIE < 10 m]
o™ Table 59} 20| # X2 712 Particularly
ignition sensitive= 75Xt} dRbAd £
Ao e Mg 9IZFE7F Normal ignition sensitivi-
tyd 749 EFLE BR8] flste] Al A
3 AAVCER ol Ax FEI a3y} th
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A1 A3t AAV} o] R  UEE V&<
@ o] F g3ttt Table 5914 ¥ 2 (Inductan-
ce)7t §lE AEldlA SAE HaHsuAE 7+
° 2 sl ERIFOU, dtHo g IYE ATt &
At ol SR HLH SR 6 2]
2ol kAL 93 AHol A B ) B J)ES A&
st = Tttt & 4 Qlrh

v.d 2
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