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Development of a Sustainable Waste Paint Treatment Process
for Waste Resource Recovery Improvement

Kim, Daeyoung', Hwang, Suckho?, Moon, Jongwook**

'Professor, School of Architecture, Kyungnam University
“Professor, School of Architecture, Kyungnam University
*Professor, School of Architecture, Kyungnam University

Abstract : Waste paint, one of the specified wastes in Korea, is currently treated entirely by incineration treatment method,
and is hardly recycled compared to other wastes. Incineration treatment method also causes environmental problems such as
air pollution. Thus, this study breaks away from the existing incineration treatment method of waste paint and switch to a
method of pretreatment operation through evaporation, condensation, and thermal decomposition by temperature control. and
then proposes a sustainable waste paint treatment process that can be recycled as an alternative energy heat source. If a new
method of disposing of waste paint and technology for recycling are developed and disseminated, it is expected that the effect
will be large from an economic and environmental point of view.
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Treatment Process
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Analysis of Waste Paint Incineration Analysis of Waste Paint Component and
Process Chemical Reaction
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Design of Waste Paint Treatment Phased Process

l

Development of Sustainable Waste Paint Treatment
Process

Fig. 1. Research method
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Table 1. Waste classification

1. Life Waste

Waste | 5 |ndustrial
Wiaste

2 1 Industrial 2.1.1 Industrial Life Waste
General 2.1.2 Industrial Discharge
Waste Facility Waste

2.2 Specified
Waste

2.2.1 Specific facility
Specified Waste

2.2.2 Medical Waste

2.3 Construction Waste

211 X8HpPl=E

7=l A2z A4golA "RgH7E ot AlE
H7lE & et 5 FH eEe QEAIZ i

SH7|=EREEY) S A sl (E®)

4 AL
2249
a

dEe =dzA tegdeR doke Wl

1 gojatal AUtk Agu71Ee tha9l (Table 2)9F Z0]
MIFA Oz BFELCL

Table 2. Specified waste classification requirements

CIass[flcatlon Detail Effect Materials
Requirement
Non-dearadable Substances that are not decomposed | Macromolecule
9 by being reduced to nature Synthesis Resins
A Supstances that has a property of Waste Acid,
Corrosive being corrosive due to its extremely .
) Wiaste Alkali
high or low pH
Substances that has a risk of fire due .
- . Waste Oll,
to a low vaporization point or a low
. A Waste
Inflammable & flash point and explosion. Halogen Oraanic
Explosive compounds can be classified as g
Solvent,
hazardous substances that can cause .
Waste Paint
cancer.
Substances that can be directly Waste
identified, such as organic Asbestos,
Hazardous | phosphorus, waste asbestos, PCB, PCB, Waste
etc. that can harm human health, Agricultural
Hazar- and that can cause cancer Chemicals
dous
Mgte In general, toxic substances such Ash, Stabilized
~rial as heavy metals, Substances that Solids, Waste
Hazardous | include Tetra Chloro Etylene, Tri '
o A Foundry
Possibility | Chloro Etylene, organic phosphorus,
e Sands, Waste
etc. Substances that can be identified
: . Catalyst etc.
by dissolution test.
. Substances susceptible to infection Infectious
Infectious
by pathogens Waste
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Table 3. Specified waste treatment

Division 2005 | 2006 | 2007 | 2008 | 2009
Tozf(')m;‘;”t 8634 | 10,026 | 9511 | 9,594 | 9,060

Landfill 178 | 181 | 223 | 222 | 207

Specified Incineration 17.0 18.0 16.8 18.2 171
Waste Reqycle 611 | 549 | 539 | s65 | s68

Ocean R R
Discharge
et 41 | 91 | 70 | 31 | 54
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Table 4. Waste paint & waste lacquer amount (Unit : ton/year)

Total Amount 145,665
Incineration 2,097
Self Treatment Landfill 0
Recycle 6,946
Recycle Treatment 41,474
Intermediate Treatment 93,961
Final Treatment 0
Consignment Treatment
Ocean Discharge 97
Public Treatment 0
etc. 0
Stock 20,891
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Table 5. Waste paint & waste lacquer treatment

Year 2016 2017 2018
Occurrence Last Year Left 82 52 06
History Amount 1,189 1,149 1,455
Incineration 0 0 0
Landfil 0 0 0
Self Treatment
Recycle 0 0 0
Etc. 0 0 0
Recycle Treatment 65 163 147
Intermediate Treatment 1,109 982 1234
BT LI Final Treatment 0 0 0
Treatment
Public Treatment 6 0 0
Export 0 0 0
Final Stock 18 10 25

Table 6. Waste classification according to emission status

Classification Contents Example
Solid Solids content of 15% or more Ash, etc.
- Solids content of 5% or more

Semi-solid and less than 15% Sludge

L . Waste acid

0 ’

Liquid Solids content less than 5% Waste Paint, etc.
Gas Gaseous Substance Landfill Gas

7] (Table 6)9] H7I= HIELEO e 270l 25
H HEQE B HEThs Ym0l 2o A
OlLt 71dd AIgu7Ee] St Ale o/l tiFE 2R
| BAO=F OJFOJR| 1L ALt FRU F718A19F 22 ded

O

u

HNO| 47} Al HOT BRGH= A% QoL Fait
SR o|F= uRIA HYIEO HAHNE FFAIA &
g AZlehs 4= Utk
2.1.3H7|Z X2zt
H7129] Argdstet 2A Afoletal Eele HYIER
HH ®4st 7|eg Edlo] AAERE slstAL oY
g14510] Q8T AIOR 088 4~ YLEE Fl= 1

o

n:i

o] SFoletal g = QUrt. 4E B AurIES 7}
10}04 ORI THet FEjo] AL} 018 A

TAAXN Zlshs olHAIR] B7IE0HA= ﬂﬂﬂg}
HIECE 23lAQl gt FE0| 7Fsolal |7 &9l uiE, 4

0

Ry o)
T
r}ou o

21 Aol TR SApE Sok SA0 oSl
HEDK 59 SAZMAE BY 4 9o TS 52 Gt
@ 2 oIk, HEIREE oln] 400] | FSE) g 244

H7]E0] g0l nixle geke AFokal AlFa2dslel
el o] tsiErA] HHEEkQ AdE 5Ro HrlE A
st dRe F6tl 7les /NEsio] Hestal Uk oluA]
A7 1E eHd71E0] %#@01—’ (Fig. 2)2F Zo] e-gat

SR ame[ers] =2 23U 15 2022312 15



BAIE &85k 2Es (Environment, Economy)OlA] 7]
20| BAER S Z%56H= 3Es (Environment, Economy,
Energy) HHTINE AX @54 Ao g2 A9 ¢
o] kAT K], AR 1811 18 =SR] E8VeH= 4Es
(Environment, Economy, Energy, Employ) Ii&{CIY +5
3} &io) Rsto) ol2ofA QIck

2Es 3Es 4Es

Environment Environment

Environment Economy
|::> Economy |::>
Economy Energy
Energy
Employ

Fig. 2. Changes in the environmental paradigm
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Table 8. Transformation of waste management policy

Division Conventional Waste Current Waste Management
Management Direction Direction
Policy Creating a comfortable living Establlshment ofa
] sustainable resource
Goals environment ; ) )
circulation type society
Reduction, recycling and safe Zero Waste and CO2
Approach c
treatment reduction
Implementation of the
volume-based garbage Reinforcement of reduction
system policies
Policy Expand the Producer Expansion of support for
Instrument | Responsible Recycling System recycling industry
(EPR*) Expansion of energy resource
Expansion of waste use
treatment facilities

* EPR (Extended Producer Responsibility): A system in which product producers
or producers of products using packaging materials are required to recycle a
certain amount of waste from their products or packaging materials, and if they
do not comply, a recycling | evy higher than the cost of recycling is imposed on

the producer

2.2

HEHQE B HepA B A= A9 O]F0jXIA|
AOH, JLHE 32 HEQIE FX|9] /011 4 A

MITAR 2

2 [A9] OF 10% B2 nI5et 4

2l
ur
=

MFolrt.

galz 71E0] ASH o=z 7iEal QT Jﬂlﬂgoﬂtﬂﬂ 2.2.1 3L AR
AAE Ei= 7oA A= 711 HYIEE 7S, Al Sfel7l=ol Hlsh FRAIE = HEHQIE e At 1
alf AOIR|= 1A WA - 717 FEfO] st 01 A4 T= S Rlzet Agol, SRi7IACl = 2 ¢11et SSE
HSAAA LAE = oUXIE QJnjshH, ol st H7]= of HelohH Tt 4t
HRISt S7E (Table 7)0] F2|5IACH
Table 9. Domestic research
Table 7. Waste to energy dlassification Author Tite Contents
Division Treatment Results Development of eco-friendly .
" ) Development of eco-friendly
Yang (2010) automation system for cleaning ;
Flammable Waste . . d waste paint cleaner
. . Crushing, Separating, . . rum
(paper, vinyl, plastic, : - Solid Fuel Production
drying, molding, etc. -
waste wood, etc.) Development of waste paint .
] Development of waste paint
o "y reed. C - Yoo (2010) sludge collector for paint sludge collector
roanic aste eed. Composting, Bio-gas, Solid Fuel separation tank
(prog waste, sewer Microbial Treatment, Production
sludge, excretions, etc.) etc. Shin (2008) Research for improvement of Establishment of waste paint
- - - — waste process test standards process test standards
Incineration Residual Heat, Electricity
Some Recovery .
Heat Prodcution
— Development of sealers for .
Heat, Electricity automobiles using recycled Developm_ent of‘matenals for
Landfill Gas Incineration, Refine Production, Vehicle Lee (2007) waste paint in painting automobiles using recycled
Fuel workshops waste paint
Industrial Waste Gas Some Recovery HePat,(;EIeciltnaty
roduction Development of artificial stone
. Development of artificial stone
) manufacturing technology . )
Kim (2003) . using waste paint and waste
using waste styrofoam and styrofoam
_ = - waste paint
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Table 10. Domestic patent trend
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Table 11. Treatment method of overseas waste paint & lacquer

Patentee Patent Name i Patent Details
Status
Mix 60-90 wt% of waste paint
-, 0,
Method for and 10-40 wt% of a;phalt,
- evaporate the organic solvent by
manufacturing | Enroll- )
Son solic fuel using | ment heating at a temperature of 120-
; 130°C, and, if necessary, distill the
waste paint 5 ) .
organic solvent in the waste paint
under reduced pressure.
The present invention comprises
the steps of: a) separating waste
paint in a solid state comprising
an organic solvent and a resin
Renewable . -
fuel oil component; b) pulverizing the
. Enroll- | solid waste paint to prepare a
Seo manufacturing ; ) .
: ment | powder; ) preparing a mixture
method using - . o
waste paint by stirring the auxiliary additive;

P d) mixing the waste oil and the
emulsifier to emulsify; To a method
for manufacturing renewable fuel
oil comprising
A method and apparatus for recycling
waste paint that can increase the
recycling rate of waste paint by using

) electromagnetic wave irradiation in the
Wiaste paint X .
i Enroll- drying step as well as separating and
Jung recycling method . o
) ment treating the waste paint into a paste-
and device . . ;
like sagging step or a powder-like
treatment step according to the degree
of hardening and contamination of the
waste paint
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Country Treatment Method of Waste Paint and Waste Lacquer Remark

- High temperature incineration

- High-temperature incineration after recovery of materials
1o be recycled, such as organic solvents

- Recycling with renewable fuel ol

Korea

- Liquid phase is treated by incineration, distillation, etc.

- Solid can be buried

Japan % Liquid waste paint is classified as a mixture of waste oil and
waste plastic, and solid waste paint with volatilized solvent is
classified as waste plastic.

- The specific treatment method is not specified, and it it suggested
as the treatment standard concentration for individual organic
toxic substances in the LDR.

- Organic solvents are distilled and incinerated.

USA FOO05

- The specific treatment method is not specified, and there are
Germany | standards such as TOC, AOX, and calorific value in the waste
landfill criteria.
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Non
Processing
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Fig. 3. Sludge usage method & use
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Ash
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* The sludge dried in the dryer can be reused as a heat source for the dryer. In
addition, odor and exhaust gas treatment must be performed in the dryer.

Fig. 4. Sludge solidification process
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s Sedimentati Waste .
(Weighting) —* Extract Input on Tank ™ Residue Tank — (To Incinerator)
| Multitubular Cooler »|  Drain Box . Solvent
Distiller Water Tank
[y
! ! ' v
Cooling .
Tower Decanter (Releasing)
Boiler x Water Tank (Discharging)
Fig. 5. Waste paint incineration treatment process (solvent recovery)
(Dust Discharge)
i i : ;
[} h 4 h 4
Waste Incinerator | | Gas Cooler Venturi ) Packed Tower
Residue Tank (800 °C) (300 °C) Scrubber Cyclone Scrubber
Concentration Wet
Tank -# Electrostatic [—» Stack
: Precipitaitor
l Mixture Tank |- #
| Mixture Make-up .
Tank Water _’T (Discharge)
¢ Concentration
Tank

(Water Discharge)

Fig. 6. Waste paint incineration treatment process (dust discharge incineration)
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Killer (Melamine + Formaldehyde)

Melamine ( CyHy N, ) Monomer] + Formalin(HCHO) + Water (f]2 0)

%g ]%lamineResin(CfQO* Cgflﬁj\%)[f’olymer] + VVatcr(H2
@
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Glass (Sodium Silicate + Water)

SodiumSilicate (2Na, SO, ) + Water (H,O)

= Sodium.Silicate (Na2 Sy O, )+ Sodivm Hydrozide (2NaOH)

© SHHSS Sl ETM dejel Bl +=x1E d8st
=5 RO

Killer + Sodium Silicate

Melamine (C,HyNy) + Formalin(HCHO) + Water (H,O)

+ SodiumSilicate (Na2 Siy O, )+ 4Sodium Hydroxide (NaOH)

NoOH Melamine Resin(CH, O— CyHyN; )| Polymer] +

SodiumSilicate (Na2 Siy O, ) + Sodium Hydroxide (NaOH)

+ Water ([12 O) + Heat

Heating Melamine Resin( CH,0— CyH, N ) Polymer] +
SodiumSilicate (Na2 SiO, )+ Vapor (f]2 0)
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Fig. 7. Waste paint preprocessing treatment process
Preprocessing Treatment Waste Paint(Liquid or Sludge)
(Evaporation, Condensation, Treatment Process
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Fig. 8. Waste paint flammable solid fuel development process
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Table 12. Treatment unit price by waste type (Unit : won/ton)

Waste Type Unit Price
Waste oil, waste organic solvent, waste synthetic resin,

waste synthetic rubber 270,000

Waste Paint and waste lacquer 421,000

Waste pesticides, waste poisons 630,000

Waste asbestos 634,000

Waste acid, waste alkali 421,000

Waste slag 121,000

Sludge for incineratiqn, lgenerlal waste at worksites to 273,000
incineration

General waste at worksites to landfill 111,000

Specified waste for landfill 121,000

Construction waste 55,000
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