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Abstract: This study was performed to investigate the contents and leaching characteristics of hazardous wastes
from the paint industry. In order to establish a hazardous waste list, samples from industrial discharge have been
analyzed for 8 non-regulated inorganic hazardous substances (i.e., Sb, Ni, F, V, Ba, Zn, Be, Se). In more detail,
hazardous waste samples from a total of 64 workplaces, e.g. manufacture, formulation, supply and use (MFSU)
of coatings, adhesives, sealants and printing inks processing, have been chosen and analyzed. Contents and leaching
tests for inorganic metal species in samples show that the non-regulated hazardous substances satisfy all the criteria,
while quantitative analyses reveal that some samples of the discharged wastes exceeded the criteria proposed by
NIER (National Instituted of Environmental Research). In conclusion, we expect the outcome of this study to align
the classification system of hazardous waste management in South Korea with international legislations, and

consequently contribute to reduce environmental pollution as well as health risks by toxic wastes.

Key words : classification of hazardous waste, leaching and contents analysis, absolute entry, mirror entry

% Corresponding author
Phone : +82-(0)32-560-7507 Fax : +82-(0)32-568-1656
E-mail : woolr@korea.kr

—-387 -



388

el o FRe SelEde] AL A
Abeh=dl ARl wet H 7] Aol 2
Zotaa 9lom, HEo TrswmgA upa
Ak Fa#H e xg:sbﬂ 71&

o 6]-_37_. o] o E’E %1. o-—-—

a9 wWE A 71 u}a = %om FErEr
Bsshe 99 B2 % AAA 9@ 22stg 7
A A o2 ZAFEI] bl = 7o) Jg_o};q T3 =
A% g7wstel vl-g-3t7) $1ste] nhlE ek, OECD,
HS (Harmonized Commodity Description and Coding
System) 223} AAsl] =) AR 7Fg AgHE w
oHg vhsjokdt) Ralu 718 B5S ARskgl )
2 ZgHQl A% vt Abssie, QA Aol
oz WS A/E R 0FE WAL FA
4 B W] fhe & e Aolrk

S 71 B f e B NGt

o~
nn
=

a2 7]

S A o aE

WE 1o Its AR 85 sEwom

otk A HIE = u)FA S22 3

% 713& FYPIATSLNAN $43 TA4H)7]

F 2 AL Sojol Bk AT, (1) o
013l 7153 v - AE AT B A7E &8

FAANA 2AE HNE F 0FA FFEF

(Sb, Ni, F, V, Ba, Zn, Be, Se)ol] th3t vi&E54 S

}-}\)\q—.

2.1 AZxF

AN AP fEE =] &
st=lo] Sl fH 9] =537 (European Waste Catalogue,
EWC 08)3 W3 - ZEaor g FEAIG LS

JZ)\log ==

SHLRZAIAE ] HIE EES 55 V2R 6o
AR RE AR ARES A ek A
Hste Ae dFoz sl MESA doks A
A o] A A KAE, AF VI, 98 FY%,
H71Ee] TH 3 A", AR, dle 2AAR)

= O

52 27k AT

AEDEE D EEER-
7‘H‘HﬂoL u*‘
Zaasict.

32 Table 13 7Fom
H7NEFZANG7 = 2% 18 o

29 _,_AHI--I

Table 1. Kind of sample according to the EWC? classification
Samples
Waste
Process - -
Process water Dust Sol Ash Plastic Oil Paint Ink Iso Rosin Silicone Total
Sludge vents cyanate
Sludge
08 01 Paint, varnish 2) (1) @) 9 13 26
08 03 Printing inks 2) @) 7 1 (1) 12
08 04 Adhesives, sealants @) : 7 (1) : : 1 (1) 11
Waste not otherwise
08 05 specified in 08 4 4
Others” Waste ) 3 1 1) 4 8 (1) 20
Total 2 6 2 26 1 1 4 23 2 4 1 1 73

® EWC, European Waste Catalogue

® Waste which is not included in the EWC or waste originaling from the domestic paint/varnish industry
() Solid waste for which detection of heavy metal content and elution analysis is possible
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Table 2. Analysis methods and target elements
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Separation Element compound

Pretreatment

- Waste Processing Methods Chapter 2, Section 3

Elution? Ba, Be, Ni, Sb, Se, V, Zn
ution

— Nitric acid, Nitric acid-Hydrofluoric acid digestion
- Nitric acid, Peroxide acid, Hydrochloric acid digestion

- Nitric acid-peroxide acid digestion

F - Distillation(lanthanum-alizarine complexion method)

- Waste Processing Methods Chapter 2, Section 3
— Nitric acid digestion

Ba, Be, Ni, Sb, V, Zn

— Nitric acid-Hydrofluoric acid digestion

- Nitric acid-Hydrofluoric acid-Hydrochloric acid digestion

Contents

- Nitric acid-peroxide acid digestion

Se + Nitric acid-Hydrochloric acid digestion

* Soil Processing Methods Chapter 3, Section 3, Category 4°
F — Zirconium-SPANDS Method
- Distillation(lanthanum-alizarine complexion method)
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Fig. 1. Contents of non-regulated heavy metals obtained by elution method in hazardous wastes.
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Table 3. Content characteristics of heavy metal in hazardous wastes

pwe  No-of Ni Zn Ba Be Sb Se \% F
samples

08 10.38Y 312.06 1743.44 10.19 1.27 3.53 0.89
Total 73 (ND~ (ND~ (ND~ NDY (ND~ (ND~ (ND~ (ND~
120.98)  14993.77) 44973.00) 99.24) 33.79) 53.57) 14.90)

6.17 83.29 2336.97 7.99 1.49 2.70 0.83

0801 26 (ND~ (ND~ (ND~ ND (ND~ (ND~ (ND~ (ND~
77.10) 683.02)  44973.00) 24.81) 14.36) 38.67) 14.90)

6.70 160.28 1990.74 12.96 0.43 0.798 0.40

0803 12 (ND~ (4.55~ (ND~ ND (2.44~ (ND~ (ND~ (ND~
46.11) 1684.40)  19387.22) 12.96) 2.77) 2.706) 2.86)

7.48 46.88 8.18 7.29 0.28 3.63 1.05

0804 11 (ND~ (ND~ (ND~ ND (2.05~ (ND~ (ND~ (ND~
72.20) 204.00) 88.89) 11.67) 2.22) 31.32) 8.38)

9.84 31.20 4.92 0.29 0.565 0.02

0805 4 (ND~ (26.72~ ND ND (2.56~ (ND~ (ND~ (ND~
39.35) 34.95) 10.94) 0.62) 2.26) 0.06)

19.77 902.56  2129.96 14.08 225 6.79 1.36

Others 20 (ND~ (ND~ (ND~ ND (ND~ (ND~ (ND~ (ND~
120.99)  14993.77) 18352.30) 99.24) 33.79) 53.57) 10.84)

Proposed Criteria (mg/kg) 500 1000 500 5 50 50 200 500

Detection limit (mg/L) 0.0008~0.021 0.003~0.02

9 Arithmetic mean
Y ND, Not Detected

ok vA f3lEZE H dE(Ba 100 mgke, Be 1.3
mg/kg, Ni 50 mg/kg, Sb 5 mg/kg, Se 5 mg/kg, V 20
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Fig. 2. Elution analysis result of non-regulated heavy metal in solid wastes.
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Table 4. Elution characteristics of heavy metal in solid wastes
EWC  No. of samples Ni Zn Ba Be Sb Se \Y F
Total 0.06 0.17 0.00 0.01 1.07
a)
08 16 ND (ND~0.36) (0.00~0.48) ND (ND~0.00) ND (ND~0.13) (0.25~3.77)
0.02 0.17 0.00 0.22
08 01 > ND (ND~0.08) (0.01~0.40) ND (ND~0.00) ND ND (ND~0.63)
0.06 0.11 0.15
08 03 3 ND (0.03~0.12) (0.04~0.24) ND ND ND ND (ND~0.45)
0.01% 0.03 0.04 0.13
08 04 3 (ND~0.01) (0.03~0.03) (0.03~0.05) ND ND ND ND (ND~0.26)
08 05 1 ND ND 0.01 ND ND ND ND ND
0.02 0.12 0.23 0.00 0.03 0.75
Others 4 (ND~0.01) (0.03~036) (0.01~048) 2 (ND~0.00) 2 (ND~0.13) (ND~3.77)
Proposed Criteria (mg/kg) 50 100 100 13 5 5 20 150
Detection limit (mg/L) 0.0008~0.05 0.003~0.02
a) ND, Not Detected
b) Arithmetic mean
Table 5. Processes listed in the hazardous waste classification(draft)
Hazardous
substances
- . EWC di .
Category Code EU Waste List . exceeding  Eyaluation
category Evaluation 20 4ards
Content
080111 ~ Waste paint and varnish containing organic solvents or M Ba
other dangerous substances
080113 sludges from paint or varnish containing organic solvents M Ba
or other dangerous substances
080115 ~ queous sludges containing paint or varnish containing M Ba
08 01 organic solvents or other dangerous substances
080117  Wastes from paint or varnish removal containing organic M ) )
solvents or other dangerous substances
080119 ~ aqueous suspensions containing paint or varnish contain- M ) )
ing organic solvents or other dangerous substances
080121 - waste paint or varnish remover A - -
080312 - waste ink containing dangerous substances M Ba M
08 08 03 080314 - ink sludges containing dangerous substances M Ba M
080317 - waste printing toner containing dangerous substances A - -
080409 ~ Waste adhesives and sealants containing organic solvents M ) )
or other dangerous substances
080411 adhesive and sealant sludges containing organic solvents A ) )
or other dangerous substances
08 04 080413  dueous sludges containing adhesives or sealants containing M ) )
organic solvents or other dangerous substances
080415 ~ aqueous liquid waste containing adhesives or sealants M ) )
containing organic solvents or other dangerous substances
080417 -+ rosin oil M - _
0805 080501 - waste isocyanate M - -

9 M, Mirror Entry
Y A, Absolute Entry
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