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A Study on the Harmonization of Poisonous Substance Used in Paint Manufacture

Jong Han Lee'* + Mun Ki Hong] * Hyun Ji Kim’ * Sang Hee Park’
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ABSTRACT

Objectives: Numerous poisonous substances are used in paint manufacture, but there are differences in the results of GHS
classification between the Ministry of Labor(MOL) and the Ministry of Environment(MOE). Therefore, paint manufacturers
suffer confusion as to how to classify a given chemical's risk and hazard level. This paper was designed to compare the
classification results of chemicals by the MOL and the MOE and suggest a harmonization measure.

Methods: After selecting 25 poisonous substances from among the organic solvents, pigments, and additives used in paint
manufacturer, the GHS classification results by MOL and MOE were compared. Further the logic and classification of the GHS
proposed by each Ministry was analyzed. Based on the derived results, a harmonization plan was proposed.

Results: Based on the GHS classification of the poisonous substances, the concordance is 10.0-66.6 %, excluded flammable
liquid. The GHS classifications differed based on the suggested building blocks, the sub-classification method used, the
references(data sources), and subjective judgment of the experts from each Ministry. In order to pursue the harmonization plan,

cooperation is demanded from the MOL and MOE.

Key words : Globally Harmonization System(GHS), poisonous substance, Ministry of Labor(MOL) Ministry of Environment(MOE)
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A5 tH(Park et al., 2006). U] 79 18557}
7 A2 UN GHS A=E HFA o7 =39
2006 94 AFAQMAEA™ A GHSE &5, &4
2 71& U EZHH B AR R (Material Safety Data
Sheet, MSDS) 2/dof 3t 7]%S Afeste] AIE 7
Aokl op], FRE 20088 78 TR A2008-
6ER GEE O EF/E D BAE 1Y
& AL, AP B GHS B -
2] A8 918l 2008 11€ A5 a1A] A|2008-
= tHMoT, 2012).
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1. EAMA

TR YRl y|EAoT 47|, ¢y, &4, HEA
oF 22 4714 ERgl o & HFsk 4= QItHKOSHA, 1997).
2 AoA= F= ohE, 84|, d4F HVHAGS 2T
sto] 25%9] frEE& A7EsHHen Table 13 Zth

2.5% ¥ GHS 25 Z1 2

Table 1. Selected of poisonous substance used in paint manufacture

ot 4 oft 4o

o & i 7}7(4 OPJ_—’ AR RE
bis(orthophosphate)= FAl 4=
= FEAA g eE
e 01545}0[‘9—”1,

A - oS A SR AL Hx

Table 2. Health hazards (GHS classification concordance rate

Poisonous substance CAS No. among ministries)
Organic solvents Health hazards(n=25)
Xylene 1330-20-7 Result of GHS classification Cc(;;ls;)irf?f;?sngf
m-Xylene 108-38-3
Acute toxicity(Oral) 26.7% (4/15)
p-Xylene 106-42-3 .
Acute toxicity(Dermal) 10% (1/10)
0-Xylene 95-47-6 . .
Acute toxicity(Inhalation) 17.6% (3/17)
Toluene 108-88-3 . o
Skin corrosion/irritation 53.3% (8/15)
Methyl ethyl ket 78-93-3 . s
¢ .y e' vl ketone Serious eye damage/eye irritation 42.8% (6/14)
Acetic acid ethyl ester 141-78-6 Respiratory sensitization 66.6% (4/6)
Benzene 71-43-2 skin sensitization 62.5% (5/8)
Phenol 108-95-2 Germ cell mutagenicity 37.5% (3/8)
Pigment Carcinogenicity 64.7% (11/17)
C.1. pigment red 104 12656-85-8 Reproductive toxicity 23.5% (4/17)
igment yellow 34 1344-37-2 i ici
p1g Y Spe}cnﬁlc target organ toxicity 36.8% (7/19)
C.1. pigment red 108 58339-34-7 - Single exposure
C.L pigment yellow 041 8012-00-8 Specific target organ toxicity 36.3% (8/22)
- Repeated exposure
Powd ti
owder coatings Asperation hazard 28.5% (2/7)
Lead chromate (PbCrO4) 7758-97-6
Additive and etc Table 3. Physical hazards (GHS classification concordance rate
Potassium chromate 7789-00-6 among ministries)
Dichromic acid 13530-68-2 Physical hazards(n=25)

. - . . Concordance of
Chromium trioxide 1333-82-0 Result of GHS classification classifications
Trizinc bls(onhophosphate) 7779-90-0 Flammable 11qu1ds 100% (8/8)
Arsenic pentoxide 1303-28-2 Organic peroxide 50% (1/2)
Sodium dichromate dihydrate 7789-12-0
Potassium dichromate (K2Cr207) 7778-50-9 Table 4. Environmental hazards (GHS classification concordance

. . rate among ministries)
4,4‘-Methylene bis[2-chloroaniline] 101-14-4 -
Environmental hazards(n=25)
Cadmium selenide 1306-24-7
Result of GHS classificati Concordance of

Cadmium sulfoselenide orange 12656-57-4 esult 0 classttication classifications
Lead selenide 12069-00-0 Hazardous to the aquatic environment - acute 35.2% (6/17)
Diantimony trioxide 1309-64-4 Hazardous to the aquatic environment - chronic 28.5% (6/21)
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EEHZEHBANM FFsts R5=2 GHS EF S5 ok (7 159

opgel Aolg Wk BaH EA, AF RAY, @) 9% L sPEel g LRy
27 G4 G4 - 9BA BRAAL BelA o D @R 9 SEe] 27) o4 ERHL 458
A9 ASHIAMAE A7t U A] o] RS TaPANA ARSI Qe e Sollie EF %
w7k AASHA ppgron, olol oisk L Table  BerEol 2714 $5E RAlel APHE A9t 2
2, 3, 49} 2k, 3 i), ol B A W GHS 5] 24
A zfo]E Kt Table 69| A Lead selenide-2 =33}
3. 5% Zt GHS 257 Z 1} xjo|of Cist ol 2 A Zapet aAle] uhEh YRR (e AAME
12§ 229 3ol 97-1-9) % el SITHRGEE LAME 97-1- 134)]
() old&A gt &7 =3 =T, ZHZF JiAo| W GHS &7 oA #3f
sjalE o] o] A A o] ATE= AL, TLLER A oalAo] ko Ha= Nulst Aoz wtobgch
QA= 2z ddEAHRE Ja4d - AP FEE & Lead selenide @Jol%= =F YA oA A&t %=
Astel GHS 5 7158 Agalsich. BARel 4 ¥ Fol LA} FROR 9= BAE CL pig
o= ol ddAel dFE= 7 E4Y A olE £ ment red 108[Adelw3td=(F=5E LARE 97-1-
H = L

o= 24 1 A9 GHS BR 7|28 Hga)
©7} 9lo] B 7ho] K| xfo]2 Wtk Table

134), 71 BESRIHGEE TAHE 97-1-250)], Cadmium
selenide[ A & T (55 TAHST 97-1-134), 7}

w T

Oﬂ Ol SIFHEAARAIABE(NCIS) S TS=5 AAa) I E(FEE IAHSE 97-1-250)], C.I. pigment
=4 5 HEEE QofA oA & 4 el SR yellow [ dE(FE5e TAME 97-1-9), 77
A T o] dAA o EEA Htt =4 UE =S E(FrEE IAIME 97-1-176)], Cadmium
7} old =z GHS E/71&S Z835191, 118 sulfoselenide orange[Ad|EIE(F=E IA|HS 97-
Eie Sle] & 7?*6} DBE o|-&sto] A= 1-134), 7t w3 dE(frss LAHE 97-1-250)]¢] 3f
o] o]/ gAA| Z¥z}oll sl GHS 257 7|2 2-83H37] FEH, Table 5&F 22 o= E75HA7] wiZol
wZoll 4 7kl GHS &7 Apol& Sl = AT MGl F T GHS £/l AtolE HAh
Table 5. Comparison of GHS classification of xylene isomers
Xylene m-Xylene p-Xylene o-Xylene
Category
MoEL MOE MoEL MOE MoEL MOE MoEL MOE
Flammable liquids C3 C3 C3 C3 C3 C3 C3 C3
Acute toxicity (Oral) NC NC NC NC NC NC NC NC
Acute toxicity (Dermal) NC C4 NC C4 NC C4 NC C4
Acute toxicity (Inhalation) NC C4 C4 C4 C4 C4 NC C4
Skin corrosion / irritation C2 C2 C2 C2 C2 C2 C2 C2
Serious eye damage / eye irritation C2 C2 Cc2 C2 Cc2 C2 C2 C2
Carcinogenicity NC NC NC NC NC NC NC NC
Reproductive toxicity CIB NC C2 NC CIB NC C2 NC
STOT - single exposure C3 C3 C3 C3 C3 C3 C3 C3
STOT - repeated exposure C1 C1 Cl Cl1 NC Cl1 NC Cl
Asperation hazard C2 NC Cl NC Cl NC Cl NC
HAE - acute NC NC NC NC NC NC Cl NC
HAE - chronic C2 NC NC NC Cc2 NC Cl NC

"MOoEL : Ministry of Employment & Labor, MOE : Ministry of Environment
STOT : Specific target organ toxicity

HAE : Hazardous to the aquatic environment

C : Category, NC : Not classified
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Table 6. Method of lead selenide classification

Notice number

97-1-9 -1- Determined
Category lnolrge:inic gZ]elnillfri classification
comgzun ds compounds

Acute toxicity(Oral) C4 C3 C3
Acute toxicity(Inhalation) NC C3 C3
skin sensitization Cl NC Cl
Carcinogenicity Cl NC Cl
Reproductive toxicity Cl NC Cl
STOT - repeated exposure C2 C2 C2
HAE - acute Cl Cl Cl
HAE - chronic Cl Cl Cl

* C : Category, NC : Not classified
STOT : Specific target organ toxicity
HAE : Hazardous to the aquatic environment

Table 7. Carcinogen classification of diantimony trioxide

Based on classification Classification

Substance Notice of

IARC EU MOL MOE
Labor
Diantimony Category Carc. Cat.
wioxide 1B OOWP 2B 3Ry B2
3) glok ] ]

2]
A 1 g r-ETHo AL 18 -THTA] A2012-315
e 71 ol e Eet
FAEL uroby B
e)slA] = ¢F=t}. Table 79
Dlantlmony trioxide= F-H&E5F
2BE GHS B8 LH20] sgsc).
et ERIAR OEE e &7 7 2= 51/\]
—a—}oﬂ on, NELE

4) BREY D FRA Bk o3 BE
B g ERel FANALE GHS SR Bga)
©41:9) DBo| QJoIHE Fol7h Yk, TEIF I
Sije] 4214 9l DBE 28
HRol Bl SRR ATl AT
ol whelo] BARE Tejo] Al=l4 9l DBO} A
2§ DB(FYUSTEIY Sl AR, SEe
T3+ A AR, 2 AR QER . H]Q
5% E4A2)E FEste] GHS £7E 50, ofof
gk 5 AuE 958 YA Agsha Yk

-

0_]—_7_0]0

UL
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