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ABSTRACT

Currently, flammable liquids account for more than 87 wt% of the hazardous materials in circulation in Korea, and paint
products are the most commonly used mixed hazardous materials. Therefore, one of the most urgent and important issues is
that we have to secure the safety for manufacturing, storage and transport of paint products. In this study we investigated and
analyzed the domestic hazardous materials safety management method, the international GHS test method and so forth. We
tested risks for a variety of oil paints and found a relation between the results. Furthermore, the risk test method and criteria
adapted for domestic situation was presented. Paints were classified as hazardous or non-hazardous according to the results
of the flash point test, the amount of flammable liquid or the UN-combustion persistence test. It was revealed from the test
results of 6 kind of oil-based paints using different resins that they were hazardous materials with very high risks and belonged
to the Category 1 or the Category 2.
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Table 1. Classification Criteria for Flammable Liquids in the Domestic Standard

Class Chemicals Category Criteria

Special Flammable Materials AT.<100 C, FP.<20 C, BP<21 C

2. First Petroleum FP<21 C

3. Alcohol Amount of Flammable Liquid =60 wt%
Class 4 Fli?;l?!lole 4. Second Petroleum FP.=>21 C and <70 C

4. Third Petroleum FP.=>21 C and <200 C

4. Fourth Petroleum FP.=>200 C and <250 C

7. Animal and Plant Oil F.P<250 C

% Flash Point (F.P.), Boiling Point (B.P.), Autoignition Temperature (A.T.)

Table 2. Classification Criteria for Flammable Liquids in GHS

Class Chemicals Category Criteria
1 Flash point <23 C and boiling point <35 C
Class 2. 6 Flammable 2 Flash point <23 C and boiling point >35 C
Liquid 3 Flash point =23 ‘C and boiling point <60 C
4 Flash point >60 C and <93 C
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Figure 1. Percentage of sales of paint by industry sector.
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Table 3. Diagram for Paint Components
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Table 4. Properties of Solvent Paints in Relation to the Resin Type

Sample Resin Type Soll((iwg;:;tent Solve(r:ft(;?ntent (K:/elts;’c:SIlJZit) SGpr::lf:; Varnish (60°)
B Acrylic 57.6 424 112 1.21 83
D Alkyd 40.5 59.5 90 0.98 85
E Polyurethane 375 62.5 62 1.01 88
H Polyolefin 49.2 50.8 55 0.99 85
J Polyester 67.0 33.0 110 1.37 27
(0] Epoxy 66.5 335 84 1.44 -
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Table 5. Tests of Hazardous Materials in the Domestic Standard and GHS

Chemicals

Domestic Standard Tests

GHS Tests

Flammable Liquid

Water-soluble/water-insoluble

F.P., B.P., C.P., Viscosity, Phase Confirm, Amount of Flammable Liquid,

F.P., B.P.,, Combustion Persistence

% F.P.(Flash Point), B.P.(Boiling Point), C.P.(Combustion Point)

22.1 41493 ¢135}%(Seta-closed flash point) A] &

Figure 29| 4145383 QIS A|E 7|(ASTM-D3278) A| A
H E= KS M ISO 3679 THIQIE, viy A, A5 9 #d A
Z oA Fu,, =alty STANDHOPE-SETA 71300-0
< AH&SHT

2.2.2 A4 (Combustion point) A&
Figure 39| g7 AAFHEA7|(ASTM D1310) A|H
e wEld STANDHOPE-SETA 13230-2PE ARE 3l$ich

2.2.3 7} A HA| FH(Amount of flammable liquid) A]E

7HAA HAFS AlAGAIQ] Figure 4 7k A=0fETD
o), A Agilent Technologies 6890N A|FA}X] o)

T oh A et =4, A3l Al6 %, 2017
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Table 6. Risk Test Results of Some Korean Organic Paints (Domestic Standard)

SE

Sample Usage Resin Type F.P.(C) Amount of Flammable Liquid (wt%) Class
B Architectural Acrylic 27 55.5 H.M.
D Industrial Alkyd 23 59.5 H.M.
E Woodworking Polyurethane 24 62.5 HM.
H Plastic Polyolefin -6 79.5 H.M.
J Precoating Metal Polyester 47 46 H.M.
(¢ Heavy Edible Epoxy 17 32 N.HM.
% Flash Point (F.P.), Hazardous materials (H.M.), Non-Hazardous Materials (N.H.M.)
Table 7. Risk Test Results of Some Korean Organic Paints (GHS)
Sample Usage Resin Type FP.(C) Combustion Persistence Class
B Architectural Acrylic 27 O HM.
D Industrial Alkyd 23 O H.M.
E Woodworking Polyurethane 24 O HM.
H Plastic Polyolefin -6 O H.M.
J Precoating Metal Polyester 47 O HM.
0] Heavy Edible Epoxy 17 O HM.
% Flash Point (F.P.), Hazardous materials (H.M.)
Table 8. Flash Points at the Concentration of Water-soluble Flammable Liquid
Concentration Remarks
(Wt%) | =99 80 60 40 20 10 5 25 . Non-hazardous
Sample C.P.(C) range (Wt%)
Acetone -19 - - -10 7 21 34 55 > 60 at 2.5% 2.5~5
Tetrahydrofuran -17 - - - -1 10 20 46 > 60 at 2.5% 2.5~5
1,4-dioxane 12 16 20 25 39 57 - - > 60 at 10% 10~20
1,2-dimethoxyethane -1.5 1 6.5 155 | 305 41 - - > 60 at 5% 10~20
1,3-dioxolane -3 -3 -3 1 12 26 66.1 - > 80 at 5% 5~10
tert-butanol 11 15 18 19 25 31.5 | 46.1 - > 80 at 5% 5~10
cyclopentylamine 13 26 38 43 - - - - > 60 at 10% 40~60
2-Methylpiperidin 10 26 33 36 37 39 45 - > 80 at 5% 5~10
Methanol-d 11 11 19 - - - - -
% Combustion Point (C.P.)
FAMAEE Zzpo] wol=o] FaRe] Aol B4E  SIFBo| AU Askdo] 40 T 2ustA $IH B B
L ogulo GaFe ol Wol HEE WHRHS ¢ 4 9 B 4 9, AAERY 84 Tl b E FES 7
o ofFolq BetagERst by SlHAel B AY  £E 4 98 vk
=dS & 5 Ak Table 73} Zro] A1 EE UN-GHS Al@ye] ojgt
FRJAES] H9 AR &= 5k 40T SIFE B HI9HE 8 gk Ul o] gkt vk

Table 63} Zro] 94
ooz 7 o

o]

4 qgou, AR B

H D’ E> H‘J

At Qgel el A} et

¢ 7k oA1e] ol

40 wt%= x3st7] wlEe 93 %E A5
o shelyolAle] 40 wive mlgtol7] o] Qlago] ot
o WS B WALk ol thire] SATIEEL

i, A& O

detskon], Sl 91g
EL gy oldEa A,
ARG AFS FAARNS gt Aol

Ho|a] A5 AR EAAF R A

pokeig
Table 89)| 49} Zro| v|7}HER Q] Eo

Fire Sci. Eng., Vol. 31, No. 6, 2017

22 W 2wt he AR
olo} o] GAHQIEE

QAo
| ®7hgol et




6 o] %%

-2

dE

i)

i

Table 9. Flash Points and Combustion Points in Relation to Ethanol Content

Ethanol Content (wt%) F.P. (C) CP. (O Class
100 13.0 22 H.M.
90 18.0 24 H.M.
80 20.5 27 H.M.
70 22.5 30 H.M.
60 24.5 31 H.M.
50 27.0 33 H.M.
40 29.5 38 N.HM.
30 33.5 49 N.HM.
20 40.5 68 N.HM.
10 53.0 - N.H.M.

% Flash Point (F.P.), Combustion Point (C.P.), Hazardous Materials (H.M.), Non-Hazardous Materials (N.H.M.)
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