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56921231: 1U13%1: NMIVAMINAINUUALAUIAZON; AL, (ATIANTNEINULAS TUIAGDN)

o 2w oW Jd

Mdday: nanssnuAunndens nsruIumsThaddisnoud Futia Solvent based/

Tia Water based

adr uddng: manFeufisuransznudunadeunnnszuiumshadidiosud
%A Solvent based 1A% Water based (COMPARISON OF ENVIRONMENT IMPACT FROM
PAINTING PROCESS BETWEEN SOLVENT BASED PAINT AND WATER BEASED PAINT)

a d a 3 4 @
AWZNITUNTAIVANITUTNUS: NG5 nsyySnwn, Ph.D., 133 nih. 3 w.a. 2561

4
A o

NUITBUTMsAnEMs S euieunansenuFuageuINNTTUIUMS TR0
I a . Y ad
5RUUAYIHA Solvent based 1Az Water based 1a81%11/511n5% SimaPro 8.4 #2835 ILCD 2011
. . = 2 Yy & a Y =
Midpoint+ V1.10 Tagilssuineunanssnuaaadonitnaainms lsnasnutaz asiailszan
a a Jd 1 VA A & o o J =) <
A150UNIITLINEY (VOCs) ABNUNH NN 1UNATURIAI0Ta8ua mnmanudoyaiiuszezia
) 1

17 Wy ATZUIUMTBHA Solvent based H1/T1m s IFasalnavuamndemIiY 0.18 kg/ m® tag
N3ZUIUMIFUA Water based 11111 0.15 kg/ m” Yeyat/Surmns 4es vOCs maenui
NSTUIUNTFUA Solvent based 111NV 0.04335 kg/ m” LANTTUIUNMIFHA Water based 141117
0.00591 kg/ m* Foyalsuams lmdsnu iihmGenun nszurunseiia Solvent based 1111111

a 1w ()
1.78 kWh/ m’ 1182052 UIUN5HiA Water based 11111 1.48 kWh/ m” FoyatlSuiams 19me
FITUFARAIWD I NTZUIUMIFUA Solvent based 1NNV 0.14 SCM/ m* HAZNTZVIUMTBHA

e - r 4, -
Water based 11171 0.08 SCM/ m’ Foya1f5inaims 14 leriundenudn nszurumsetia Solvent
based (10U 0.84 MJ/ m” UAZATTUIUNTVUA Water based 1110 5.00 MJ/ m’ toANBINANTENY
AUIAROUIINNTZVIUMTHIHA Solvent based WU HNTZNUFINIINTZVIUMTHHA Water based
) a '
TunnransznuNIIMIIATIEH 1ABRANTZTNUNWAIY Photochemical ozone formation Y81
N32UIUMI A Solvent based Udadrumsmsne ldiianansznuganinszuIumssia Water
based 014 84.4% 1ABTNTLUIUNTVHA Solvent based UANBATNIUNI5IAA Photochemical ozone
formation IMAY 3.12E-02 kg NMVOC eq/ m* Tuasiginsguaumsstia Water based UANN N
NN 4.88E-03 kg NMVOC eq/ m’ @IUNANTENUNAIY Climate change YPINTLTUIUNTFUA
Fa

Solvent based HAATIUMINANANTZNUFINTINTZUIUNIFUA Water based 183 0.9% 111U Tag
NNTZUIUMIFUA Solvent based NANBAINIUNTIAA Climate change INAY 1.50 kg CO, eq/ m’

TuwneNnIzuIuMIFiia Water based NANBNTWININY 1.49 kg CO, eq/ m’



56921231: MAJOR: ENERGY AND ENVIRONMENTAL MANAGEMENT; M.Eng.
(ENERGY AND ENVIRONMENTAL MANAGEMENT)
KEYWORDS: ENVIRONMENTAL IMPACT/ AUTO BODY PAINTING/ SOLVENT BASED
PAINT/ WATER BASED PAINT
PAWAT KAEWSAMRAN: COMPARISON OF ENVIRONMENT IMPACT FROM
PAINTING PROCESS BETWEEN SOLVENT BASED PAINT AND WATER BEASED
PAINT. ADVISORY COMMITTEE: ASSIST. PROFESSOR. THIPSUREE

KORNBOONRAKSA, Ph.D. 133 P. 2018.

The objective of this study was to compare the environmental impact of auto body
painting between Solvent based painting (SBP) process and Water based painting (WBP) process
using SimaPro 8.4 with ILCD 2011 Midpoint + V1.10 method based on the consumption of
energy and volatile organic compounds (VOCs) per square meter of auto body. Data were
collected for one year long and the researcher found that the SBP process consumed an average
chemical of 0.18 kg/ m’ and WBP process of 0.15 kg/ m’. In terms of VOCs consumption, an
average SBP process was 0.04335 kg/ m’and WBP process was 0.00591 kg/ m’. An average
consumption of electricity for SBP process and WBP process were 1.78 kWh/ m’ and 1.48 kWh/
mz, respectively. An average consumption of natural gas for SBP process and WBP process were
0.14 SCM/ m’ and 0.08 SCM/ ml, respectively. In terms of stream consumption of SBP process
and WBP process were 0.84 MJ/ m’ and 5.00 MJ/ m’, respectively. From the analysis results
reflected that SBP process showed more environmental impact than WBP process for all
categories. Photochemical ozone formation produced from SBP process was higher than WBP
process approximately 84.4%. It was 3.12E-02 kg NMVOC eq/ m’ for SBP process while WBP
process was 4.88E-03 kg NMVOC eq/ m’. Climate change impact potential also investigated in
this study. It was found that SBP process showed higher climate change impact than WBP
process approximately 0.9%. It was to 1.50 kg CO, eq/ m’ for SBP process while WBP process

was 1.49 kg CO, eq/ m’.
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3.3 Normalization: N13HIANNTIAYVBIANIATNYDIUAALHANTENUNY

o v Jd { a a o
ANUFUNUTAORaNTTNUANAINNINTTUYBIFIAN TUN NI

. . ! g @ o @ A 'q %
3.4 Weighting: mﬂﬁ'ﬂmmuﬂmmmﬂtg-"umwamwumumé’auﬁmmu

@ 1 9w . . 5 @ a
993 18IUVBININAINY (Weighting factor) ﬂluﬂué’ﬂssmu

9

4. msmlannurnedoya: maitewannnshemsiyddeyauazns

Usziliuwansznumnuiumie 1 Iddeagluazderauonuzaudvimeauveuaisz

A5 22 @29819 Method @19 9 N1 umsilszidiuininssia (el ausuwansy, 2557)
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Wuguteyamsilsziliunanssnuduadey 3Usyan Eco-
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I111i)1 CML 2 baseline 2000 Tag Method Haz1)siiiunanszny

1 Y
Gl fgﬁﬁmmuxﬁﬂu Handbook on life cycle assessment (N1TUU

CML2001 (All

impact categories)

1o uIT CML 2 baseline 2000 HALANEA1991A CML 2 baseline 2000
1 v
flo CML 2 baseline 2000 JuaAnaszilunddgiioaniiu ug

3 a g‘z
CML 2001 8lumsyseiunanssnunaiua
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99(E) Tae H 41910 Hierarchies perspective

Eco-indicator 99(I)

[FUIABIND Eco-indicator 99(E) 1a® Individualist perspective 41910

Hierarchies perspective c?immﬂuazigwmﬁu Eco-indicator 99(E)
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Global, equal weighting FaNU321nNveIn13UIeIUNANTENY Photochemical ozone formation

. A Qo 7 Ao & a1y a <
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{ a . 1 <
1. maJasunlasean1ngiena (Climate change) In1e11lu kg CO, eq. 30 kg
equivalent in CO,
. = 1 < =
2. M3aAaU04 10 191 (Ozone depletion) Wit 011 kg CFC-11 eq. H30 kg
equivalent of trichlorofluoromethane
3 A v J .. = 1 < A
3. AN UWEABNYYE (Human toxicity, non-cancer effect) UH1I811/1 CTUh 130
comparative toxic units for human (In practice: disease cases per kg emitted = CTUh per kg
emitted.)
I A v 4 .. = i < =
4. mmMuwmamgm (Human toxicity, cancer effect) Ivieilu CTUR vise
comparative toxic units for human (In practice: disease cases per kg emitted = CTUh per kg
emitted.)
= < N S~ 5
5. @nmzmsinannuilunsa (Acidification) WU mole H+ eq. 199
equivalent molar concentration of the hydrogen ion
y <] 1 <
6. HupynIAYLIAAN (Particulate matter) In1281111 kg PM, ;eq. #30 kg equivalent
of particulate matter with diameter under 2.5 flm
T A d 1 a J .. .. ~ [ I
7. mmmm"laaa"luwmzuuunﬂu (Tonizing radiation ecosystem) AV ISIEY
CTUe 1150 comparative toxic units for ecosystem
[ J 4
8. 5@t looo'lud — nansznudugunIMuLBE (lonizing radiation-human health
Ve . . . o Lo
effects) HriuIe1L U kBq U-235 eq. to air ED) equivalent uranium radiation measured in kilo
becquerel
9. mamalfnsen T TamiinoansensnaiisvedTo Tau (Photochemical ozone
[ <
formation) H¥i1ae1)u kg NMVOC eq W3o kg equivalent of non methane volatile organic
compounds
t4 a) o . . . = v I~
10. U5ngmsalg Insindununn (Terrestrial eutrophication) W117811)u mole N
eq- W30 equivalent molar concentration of the nitrogen atom
o = ) r3 A . . = ' <
11. Usingmsaig Insliagu luumasiiag (Freshwater eutrophication) 181
kg P eq. W30 kg phosphorus equivalent
o a) o . . . = v I
12. Usingmsalg Inslindun1angia (Marine eutrophication) 1128111 kg N eq.
W30 kg equivalent nitrogen
1< a v a o v 3 - ~ 1 1<
13. anuilunyaesuulnaAY luural (Freshwater ecotoxicity) Inudedlu

CTUe 1150 comparative toxic units for ecosystem (expresses the estimated potentially affected
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fraction of species (PAF) integrated over time and the volume of the freshwater compartment, per
unit of mass of the chemical emitted. In practice: PAF x m?* x day per kg emitted = CTUe per kg
emitted.)

14. mﬂ%’ﬁﬁu (Land use) ey kg C deficit 130 soil organic carbon deficit in
kg

15. MIAARLVOINIHOINTIN (Water resource depletion) T1H283)14 m® water eq.
W30 equivalent volume of water

16. MIaRAIVEITLLIS LAY TomMEAoaTFa (Mineral, fossil & ren resource

depletion) YRIRTIIRINY kg Sb eq. 130 kg equivalent of antimony
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e Dagreasing

Rinsing

Locagensl _ Under ciee

l clectrodeposition

‘ Bace W Tpees
Baking Base Coat Baking { Sanding R_‘ epairing §
L i

Wb

Cavitywsx =  Furtharastembly = Inspaction
T e e

H ]
i Sanding ;

PETSEIN RN

! Repairing
L..“......_....'

v v

{ o I a a 1 J
A 2-5 NIZUIUNTINAAINITOOUA (NTNA WODINNY, 2556)

3. aanlithwinelugaannssueuoud lunszuIUMINuE 11 ¥iia
3.1 Methyl ethyl ketone
3.2 Toluene
3.3 1,3,5-trimethylbenzene
3.4 Xylenes
3.5 Chromium and its compounds
3.6 Lead and its compounds
3.7 Manganese and its compounds
3.8 Nickel and its compounds
3.9 Zinc and its compounds
3.10 Bis (2-ethylhexyl)phthalate

3.11 Phosphoric Acid
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F4
4. medeugiumsmuianislandosnaiveanizuIumMInud
4.1 Tagl¥isns1Tuau
1 v 90’
#9819 1131981313 (Chemical treatment) TUATEUIUMINUT YTanieundl
4 l o l %}
nl9eel Ao 22 duael) msatidhvaneluriennll Ao Manganese iaza151seneu
F4 1 ) 4

(5.2 % Tagrhmiin) mulamsiandassuaiivuazmsindeudevesans Manganese

an ° ~ R oAy 1w

FEMsmiuIa Usuaans Manganese tazanslsznoui 19 lunialdauniny
22 61/ 1 x 5.2%/ 100 x 1,000 = 1,144 nlan5u/
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42 dulszaninisdandassuany
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. ° I/ A Y A =} =
(Solvent borne spray prime coat) mmuﬂmﬂu@mwaﬂ'lﬂ 9 13,000 Auaell Usinaems
Y 1 T % =) Q"

Xylene U@ fio 42 % Taginnin Auiumsanilaseas Xylene go1ma a1y eduilszans

1 a U a v J <
ﬂ'ﬁllaﬂﬂaﬂﬂllaWHg@’]ﬂ’lﬁmﬂQﬂ’]ilﬂaﬂﬂN? ﬂ']iwu% PIUIUALAZITDUITINNVUIALAN

{ T o a £ 1 a U a a 1 o
A1319% 2-3 Adullseans msilanassuaygeina (enswa weeuag, 2556)

MsnuE 308U (kg-VOC) mmsunmmmﬁn (kg-VOC)
A = - 1 Q‘J - 1 q‘/

tasnmanasue ADAU ﬂﬂ‘li'ﬂ?»l\‘i oAU ﬂﬂ‘li'ﬂ?»l\‘i

Prime coat 6.61 363 19.27 732

Solvent borne

spray

Cathode 0.21 12 0.27 10

electrodeposition

Guide coat

Solvent borne 1.89 104 6.38 243

spray

Waterborne 0.68 38 2.3 87

spray
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A1319% 2-3 (A1D)

MINUG 598UA (kg-VOC) FOUIINDVHIAIED (kg-VOC)
Haymstnaevd AonH T RITE AonH Aol
Top coat

Dispersion 14.50 798 ND ND
lacquer

Enamel 7.08 390 17.71 673
Base coat/ clean 6.05 333 18.91 719
coat

Waterborne 2.25 124 7.03 267

I's
Tmsdmaw 8198emsmdulszans nslandesuanivgeinia 6.61 nlaniy
v
aafy AsiumMstlanassas Xylene goIMANAUMIAY 6.61 1 lanTU/AN x 13,000 A/ 3 x

42%/ 100 = 36,090 N lansu/ 1

Water based paint

. A o R Ao o a I Y 7
Water based paint Ao 1na 1 1a8 Fanuiairiiazale (Muues) A2ei1 DI Uszua
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= T S - ) s I Y
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100%
80% -
Organic
60% - solvents
40% Organic
solvents
20% -
0% “ L] 1
RFU Solventborne RFU Waterborne
Basecoat Basecoat

@ Waterborne paints replace solvent content with pure water up to over 90 %

7 2-6 N5 IILSouINeY Organic solvent 5¥MI19AFHUA Solvent based 1az Water based

(MAHESH N SALKAR, 2015)
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Solvent based paint process flow
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Raw material:
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A3 1N 3-1 @]'Jf]f]’l\?!lﬂﬂ‘l/\lf]ﬁllﬂ?ﬁlﬂﬂmﬂll“ﬂ Inventory U®J@ Primer Wusehouvos

Solvent based paint

Solvent based paint process

Process Chemical usage/ Unit Month
Energy consumption 1 2 3 4 5 6 7 8 9 10 11 12
Primer L30 kg/ m’
L53 kg/ m’
L80 kg/ m’

Primer thin: H26 kg/ m’

AC-10632(P17/R59)  kg/ m’

AC-10903(X08) kg/ m’

AC-11019(C06,F27)  kg/m’

AC-11312(D23) kg/ m’

Color inner thin: No.36  kg/ m’

= (Z 1 J ° = ) N Y A v =
131N 3-2 ﬂ'Jf]EJ’NLHJ‘UV\lf]illﬂ?ﬁﬂ’l‘l«nmﬂﬁlﬂmﬂ1§1“]fﬁ?ilﬂ1]ﬂ')ﬂ?l‘ﬁﬂufT'J‘LI"UfNﬁ

Primer — L30 %19 Solvent based

Solvent based paint process

Process Material Monthly Chemical component Concentration  Chemical
name usage % usage
(kg/ m) (kg/ m’)
Primer L30 ethylbenzene 0.1-1
1,3,5-trimethyl benzene 0.01-0.1
toluene 5-10
ethylene glycol monobutyl ether 5-10
diethylene glycol monobutyl 1-5
ether

silica amorphous 0.1-1




A1319% 3-2 (A1D)
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Solvent based paint process

Process Material Monthly Chemical component Concentration  Chemical
name usage % usage
(kg/ m’) (kg/ m’)
Primer L30 n-butyl acetate 1-5
titanium dioxide 15-20
xylene 10-15
carbon black 1-5
formaldehyde 0.1-1
1,2,3-trimethyl benzene 0.1-1
solvent naphtha petroleum, heavy 1-5
aromatic
naphtha petroleum, light 1-5
aromatic solvent
methanol 0.01-0.1
n-butanol 1-5
isobutanol 0.1-1
naphthalene 0.1-1
1,2,4-trimethyl benzene 0.1-1
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= @ 1 J 3 9 = . < A .
A1 19N 3-3 @]'Jf]ﬁl'l\ﬂ!llllﬂﬂillﬂ'lﬁlﬂllmf]llv'ﬁmf]\iﬁ Primer (1U5181A0 U0 Water based pamt

Water based paint process

Process Chemical Unit Month
usage/ Energy 1 2 3 4 5 6 7 8 10 11 12
consumption

Primer L30 (NPT) kg/ m’

L53 (NPT) kg/ m’

L30 (TKP) kg/ m’

L53 (TKP) kg/ m’

L80 kg/ m’

Primer thin: H26 ~ kg/ m’

= (Z 1 J ° = ) N Y A v =
A3 19N 3-4 @l'Jf]EJ'N!L‘]J‘]JV\lf]ﬁlJﬂWﬁﬂ'I‘LITL!1]3111‘@1!ﬂ’lﬁﬂlalfﬁ'lilﬂllﬂﬂﬂﬂ‘ﬁﬂuﬁ?umﬂﬁff

Primer-L30 %19 Water based

Water based paint process

Process  Material Monthly Chemical component Concentration Chemical
name usage % usage
(kg/ m") (kg/ m)
Primer L30 WATER 40-45
BARIUM SULFATE 10-15
ACRYLIC RESIN 5-10
ALKYLATED 5-10
MELAMINE
FORMALDEHYDE RESIN
TITANIUM DIOXIDE + 5-10
2-ETHYLHEXAN-1-OL 5-10
POLYURETHANE RESIN 1-5
PROPANOL, 1(or2)-(2- 1-5

methoxymethylethoxy)
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PLANITTO #210 THINNER

Catalogue number: BOM2-00275 / WD5220020018
suit: 11

w151 1 seuds / wanuazaae udsv / Aans

Fuiiaan: 141022017
Vuviduii: 14022017
S.GHS.THATH

e duen
dams | PLANITTO #210 THINNER

ST
nsldeuiien

s 3 for paint
AassEuin

S
a ““5““”“"““‘“";‘; PAINT or PAINT RELATED MATERIAL
e
BTN | 5615 00275 / WD5220020018
dsz2nu

ansladvuiinegastunissrysavasusauasnannasld Tuauusinnu

A7 3-3 @ed1aena1s SDS vesaaAlin1F lunszurumsnan Tuaiuvesnsszyres

> s =
W51 3/ ddyarAenAudIuNE

a1
amuddIinasdlsEnannaInE

HE
wunman CAS % [umin]
108-67-8 5-10
108-88-3 30-35
64742-95-6. 35-40
91-20-3 0.1-1
95-63-6 20-25
98-62-8 1-5

=
wnan 4 NWEISFI*I'E‘]JEHWH“I'IJ"I@I

4a

1.3 5-trimethyl benzene

toluene

naphtha pefroleum, light aromatic solvent
naphthalene

1.2 4-rimethyl benzene

isopropyl benzene - cumene

AT 3-4 feg19BNA15 SDS Yea1sATiN 19 lunszuiumswan Tudinvestoya
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U84 Solvent based paint process

Solvent based paint process

Process Chemical Unit Month
usage/ Energy 1 2 3 4 5 6 7
consumption

10 11 12

All process Electricity KWl m’

Natural gas SCM/ m’

Steam MJ/m’

~ o ' s 3 o ' Y o < A
A1919N 3-6 GI’JE]?JNL!“U“U‘V‘IE]‘HJﬂTiLﬂ“UG]’JT’JEJN Inventory mﬁ"l%wawmmuimmaumm

Water based paint process

Water based paint process

Process Chemical Unit Month
usage/ Energy 1 2 3 4 5 6 7
consumption

10 11 12

All process Electricity KW/ m’

Natural gas SCM/ m’

Steam MJ/m’

msdsziumanszny (Impact assessment)

TumsilsziiunansznudanadonldgiudeyaninTsunsumsiszitiuiging

Find 15931 SimaPro 8.4 Taeidonmsilsziliunansznulagds ILCD 2011 Midpoint+ V1.10/

EC-JRC Global, equal weighting $9in151seiiunanszny 16 Uszianuagiimsudswa

< 1% ° ¥ o
uaaeenidu 2 apYAE Ao MIMUUAVNLM (Characterization) Az 3 1H1IHTH

v 4
ANUAIAY (Weighting) NN a0 UNeUNT152101 Climate change 11BN 2 Method

A9 CML-IA baseline V3.04 / EU25 tiag EDIP 2003 V1.06 / Default 9nanetiiotums

U . . d' 9 a a o d’l a 1w Y
#3398V Method ILCD 2011 Midpoint mﬂ%ﬂixmuiuﬂm%uNamiﬂizmu'lmmm

11 Method B



40

——
File Tools Help
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& SimaPro %
Analyst
Refease 8500

A @ 1 9 . ~ o Y
NN 3-6 fod1artiee 1lsunsy SimaPro 8.4 Nz lgau

General Characterization | Damage assessment Normalization and Weighting

Impact category | unit [< I | Substance /| CAS number | Factor Unit ~
Tarcinagens g CZHCI eq Rir Fropanal 0012536 0798122066 kg Cari eq/ kg
[ Mon-carcinegens kg C2HBCI eq Air Propane 000074-98-6 0175812207 kg C2HA eq/ kg
Retpiratory morganics kg PM2.5 eq ar Propane. 2.2-dimethyl. 000463-82-1 0.175586854 kg C2H4 eq/ kg
[ tenizing radiation BaC-ldeg Air Propancl, 1-butaxy-2 005131668 04343662 kg C2Heq/ kg
Ozone layes depletion kg CFC-11 &g e Propens 000115071 1117370892 kg CIHE #q/ kg
[| Respiratory organics kg C2H4 eq ir Propyl acetate 000105-60-4 029154929 kg C2HE ea/ kg
Aquatic ecotexicity g TEG water Hir Prapylene glycol 000057-55-6  0ATEETINM kg C2HE £q/ kg
[ Terrestrial ecotonicity g TEG soil ir Propylene glycol methyl ether 000107-98-2  03TI361S02 kg C2HAeq/ kg
[] Terrestrial acidmutn kg $02 eq Air 3-Butyl acetate 000105-46-4 0271830986 kg C2HE eq/ kg
Land occupation m2ong.arable ir t-Butyl scetate 000540-83-5 | 0.063B49765 kg C2Hd eq / kg
[ Aquatic sciddication kg 502 eq Air v-Butyl slcohal 000075-65-0 0123943662 kg C2HA eq/ kg
Aquatic eutrophication kg PO4 P-lim ir t-Butyl ethyl ether 000637-92-3 | 0215962441 kg C2Hd eq / kg
[ Gietal warming g CO2 eq Air - Butyl methyl ether 001634044 DISSEESS | kg C2Hea/kg
Non-renewable energy  MJ primary Bir Teluene 000108-88-3 0638407653 kg C2Hieq/ kg
[ Minera extraction I surplus Air Totuene, 2-athyl- |000811-14-3  OSIOIBTNS kgl ea/kg
Bir Toluene, 3-ethyl- 000620-14-4 1037558685 kg C2HE eq/ kg
Air Teluene, 3 5-diethyl 002050-24-0 | 1315248826 kg C2HE eq/ kg
Air Taluene, 4-ethyl- 000622968  DO20187793 kg C2HA eq/ kg
A Undecane 001120-21-4 | 0387793427 kg C2HE eq/ kg
i VOC, volatile organic compounds 0303286385 kg C2HE eq/ kg

A VIOC. volstile orasnic comocunds a5 C 050657277 ko ¥ aa/kn ¥
Herns FET] Total items 11,751 Close

2l 3-7 @10819115189NA15 Toluene TUgIUTDYAVBI Method IMPACT 2002+
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msuana (Life cycle interpretation)
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o ao dy A = Y Z o ~
AneaNINNUIVE NN TS MM 1Hie 0.1% Tagiviiinveseas VOCs ‘Iflslslafklu
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NITVIUNMTMAAINITDOUATA Solvent based MNYIUA %Qllﬁ\lﬁ\?NﬂﬂigﬂﬂﬂﬂﬂﬂﬂTﬁﬂixmu
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Chemicals in process
100+ 94
84

2 80 o

o

2

I o0 4

=

B

5 40 4 28 E Solvent based paint

=

E 18

Zz 20 4 [£] Water based paint

— — 4 2
0 T T 1
All chemicals VOCs Cancer
Type of chemicals

o o a a g Y o N o %

1NN 4-1 PUIUFHAVDIATANNIHNUALAL AT VOCs N 1% IUNT2UIUMTIIaAI03508Ua
%19 Solvent based 1Az ¥iia Water based

v
VayailIanmas VOCs

9 Y a Y A v A v o A v o
mnmay‘aﬂ‘%mmmﬂ“ﬁﬁmﬂumwumﬂaﬂ@amau WU NITUVIUNITMAANING

o 4 a Y = %‘, = \ A 1w 2
mau@"lu"lau Solvent based mﬁmmmi"lsﬁﬁmﬂwwmmaﬂmmaummu 0.18 kg/m

s oo 1R ;A Y} o ' s
uaz la1l Water based 1111110 0.15 kg/ m” B91/50n1an15 19v0 1a1i Solvent based gand1laii

2 9 ' ) ) A oA ' s
Water based NN ﬁ?ﬂﬂ]@gﬁﬂ%ﬂ?ﬂlmﬂ%ﬁﬁ VOCs nageamad Wy 'lau Solvent based

MR 0.04335 kg/ m’ tae 1a1l Water based 11171 0.00591 kg/ m’ @903 u1aim3 19813 vOCs

v041a1i Solvent based gan111a1l Water based 111114 0.03744 kg/ m* Aatoyalumssii 4-1

= ~ P~
NI NN 4-2 uazﬂﬁmumww 4-2
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NINIUAYUA Solvent based
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No. Name Cas no Average Apr 2017 -Mar 2018 (kg/ mz)
1 Benzene, ethyl- 100-41-4 0.00156
2 p-Xylene 106-42-3 0.00022
3 4-Methyl-2-pentanone 108-10-1 0.00332
4 m-Xylene 108-38-3 0.00035
5  Benzene, 1,3,5-trimethyl- 108-67-8 0.00009
6  Toluene 108-88-3 0.01017
7  2-Ethoxyethyl acetate 111-15-9 0.00138
8  N-octane 111-65-9 0.00024
9  Ethanol, 2-butoxy- 111-76-2 0.00457
10  Ethanol, 2-(2-Butoxyethoxy)- 112-34-5 0.00340
11 Butyl acetate 123-86-4 0.00506
12 Xylene 1330-20-7 0.00564
13 Ethyl acetate 141-78-6 0.00173
14 Heptane 142-82-5 0.00054
15  Formaldehyde 50-00-0 0.00031
16  Benzene, 1,2,3-trimethyl- 526-73-8 0.00047
17 Ethanol 64-17-5 0.00005
18  Formic acid 64-18-6 0.00050
19 Acetic acid 64-19-7 0.00005
20 Methanol 67-56-1 0.00024
21 2-Propanol 67-63-0 0.00005
22 Acetone 67-64-1 0.00011
23 Benzene 71-43-2 0.00000
24 2-Methyl-1-propanol 78-83-1 0.00154
25  Naphthalene 91-20-3 0.00071




A1319% 4-1 (AD)
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No. Name Cas no Average Apr 2017 -Mar 2018 (kg/ mz)
26 o-Xylene 95-47-6 0.00022
27  Benzene, 1,2,4-trimethyl- 95-63-6 0.00078
28  Cumene 98-82-8 0.00002
Sum 0.04335

A 9 = o
AN 4-2 ”llﬂlql.aﬂill’]mﬁ’li VOCs ”U'L;Nulau e

@

9

f9300UFYTIA Water based (kg/ m’)

No. Name Cas no Average Apr 2017 -Mar 2018
1 Benzene, ethyl- 100-41-4 0.00006
2 Hexanol, 2-ethyl-1- 104-76-7 0.00278
3 p-Xylene 106-42-3 0.00000
4  m-Xylene 108-38-3 0.00000
5 Benzene, 1,3,5-trimethyl- 108-67-8 0.00010
6  Toluene 108-88-3 0.00006
7 Ethanol, 2-butoxy- 111-76-2 0.00265
8 Butyl acetate 123-86-4 0.00000
9  Xylene 1330-20-7 0.00016
10 Heptane 142-82-5 0.00000
11 Formaldehyde 50-00-0 0.00003
12 Methanol 67-56-1 0.00001
13 2-Propanol 67-63-0 0.00000
14 2-Methyl-1-propanol 78-83-1 0.00004
15  1-Methyl-2-pyrrolidinone 872-50-4 0.00002
16  o-Xylene 95-47-6 0.00000
17 Benzene, 1,2,4-trimethyl- 95-63-6 0.00000
18 Cumene 98-82-8 0.00000

Sum 0.00591
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Chemicals consumption

0.20 -~ 0.18

0.15 4+

B Solvent based

0.04

Quantity (kg/m2)
=
=
1

0.05

[£] Water based

0.01

All chemicals VOCs chemicals

Type of chemical

~ =) = 9 =) 0o A v w 4
NINN 4-2 nﬁuﬁtrum&uﬂsmmmﬂ%amﬂmmztm VOCs Gluﬂﬁ%‘]J’Juﬂ'liTl'lﬁﬁ’Jﬂ\ﬁﬂﬂuﬁ

%@ Solvent based LA WIA Water based

v Y
m@ﬂaﬂ‘]{l%‘waﬁﬁ‘lu
< @ I 1 < a v Jdo 1
vinmanudeyaiuiintSuams1F ihinioiu Aladadd Tuedomsauwas
v o s 2 Yo as < 7 =
YoITITneUd (kWh/ m’) M3 lgmasssumnatiniteiu gnuieiwesianiznasgiu

v v o J 5 1 < 1
(STP) ADANIT1UUATVBIAINITOOUA (SCM/ m°) tazn 19 Lo iv ety WNZYAND

v W J < 2 1 4 1
ATTNIUATUDIAIDITDYUR (MJ/ mz) lﬂﬂaﬁ)ﬂga@]\u!ﬁnﬂlﬁﬂu@Nl!ﬁlﬁ@u WHIEU N.A. 2560
=2 A a 9 2 o = = =

DUADU WUIAN W.F. 2561 FINTLITIUNVUBDNA 1 °lJ AIATT NN 4-3 DINT1T NN 4-4

U
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~ ) Y o A 2 A =2 A A
A1319N 4-3 ”Uf]lqllaﬂ’]iahf‘wa\N’]u‘Vf]ﬂlﬂﬂu@lul@LﬂﬂutN‘H’]ﬂu N.f. 2560 DIUADUNUIAY

o v v J
W.A. 2561 VOINTZUIUMTINTAINITOIUADINTZ VY Solvent based

Solvent based painting process

Month Electricity Natural gas Steam

2 2 2

kWh/ m SCM/ m MJ/ m
Apr'l7 2.07 0.14 0.80
May'17 1.96 0.14 0.67
Jun'l7 1.76 0.13 0.83
Jul'l7 1.67 0.13 0.73
Aug'l7 1.84 0.13 0.76
Sep'l7 1.84 0.13 0.78
Oct'17 2.40 0.17 1.03
Nov'l7 1.78 0.14 1.01
Dec'l7 1.40 0.12 0.86
Jan'l8 1.57 0.13 0.92
Feb'18 1.50 0.13 0.92
Mar'18 1.58 0.13 0.80
Average 1.78 0.14 0.84

Standard deviation 0.27 0.01 0.11
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~ ) Y o A 2 A = A =~
AT NN 4-4 m@?allaﬂ'ﬁcl‘]fwa\j\i']unﬂlﬂﬂu@]\illﬁlﬂﬂu WHIEU N.A. 2560 DILADU WUIAY

S v @ J

W.A. 2561 VBINTLUIUMITINAAINITOIUAIINTZ VY Water based

Water based painting process

Month Electricity Natural gas Steam

2 2 2

kWh/ m SCM/ m MJ/ m
Apr'l7 1.97 0.09 6.09
May'17 1.83 0.09 5.37
Jun'l7 1.67 0.09 4.19
Jul'l7 1.42 0.08 3.27
Aug'l7 1.44 0.08 4.34
Sep'l7 1.25 0.07 3.13
Oct'17 1.34 0.08 3.03
Nov'l7 1.56 0.09 5.48
Dec'l7 1.36 0.10 4.94
Jan'l8 1.31 0.08 6.66
Feb'18 1.27 0.08 7.35
Mar'l8 1.38 0.08 6.10
Average 1.48 0.08 5.00
Standard deviation 0.23 0.01 1.43

1. Foyamsldndsa Tvdh

9

magam‘ﬁamﬂ%"‘lwﬂw Solvent based 1.78 kWh/ m” @31 Water based 1.48 kWh/ m’

v
v @

=] 4 o v v J
ANUU Solvent based Q\iﬂ??&ﬁﬂﬁ)ﬂﬂ Lﬁﬁ]\ﬁWﬂI‘E\NWNﬂWaﬂﬂﬂQiﬂﬂu@ﬁ}]ﬂigﬂ‘U Water based

4 2 v W Y

Y A~ o o 9y ¥
ﬁi?ﬂlllﬂll W.f. 2555 Glu‘llﬂ!gﬂTﬁ\?\ﬂlﬁ/ﬂﬁ@l'Jf]\?if]ﬂu@lﬂjﬂizﬂﬂ Solvent based ﬁﬁ?\?@]\u!@]ﬂ

Yy 1 v ¥ R A

< I I 1 a A 4 @
2539 G9a3eneudlunaias 16 3 aaiuadianudlu il 1d sz ansnmveuniosins

A v v JY

T390 @dI095 08UARI852 VY Water based geniiiinasi1 19 1dnasan Iuiihndosna
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Electricity

[Iv]

KWh/m*

Apr'l7 May'l7 Jun'l7 Jul'l7 Augl? Sep'l7 Oct'l7 Nov'l7 Dec'l7 Jan'l8 Feb'l8 Mar'l8 Average

B Solvent based process ‘Water based process

1 ¥
A 4-3 manSeudieunslanaenu lfhmndeudwa@ounsieu w.a. 2560 Hufou
o W o s ¥
HUIAN WAL 2561 VBINTZUIUMITFAINITOOUANT 2 T3V

P Y a
2. sllﬂialjaﬂﬁal‘])’ﬂmf‘ﬁii%%'l@

Y A Yo a o A w w <Y
Poyamaons1FMysITumAre9 159 EAITT08UAR 853 DY Solvent based

T @ 1 o v @ 4 [ 3‘,
M1AV 0.14 SCM/ m” @71 159911 Ad99508UAAI8T2 1Y Water based 0.08 SCM/ m® A3

1 A s oA 1 2 19 ~ 19 9
Solvent based g4n71 1110991N@¥TiA Water based aunsonus1 1 Inglidosouiiowus 19
y 3 L L .2 P

anuiouanlowirszmelaii (Flash off) (M1 #915U@191 (Oven) Y94 181l Solvent based

v o
9foen71 1a1l Water based

Natural gas

0.2

. 0.14 0.14 0.13 0.13

& 0.09 :

E ) % % % . % .

o .

w2 . |
0 } : RH3 :

Apr'l? May'l7 Jun'l7 Jul'l7 Augl7 Sep'l7 Oct'l7 Nov'l7 Dec'l7 Jan'l8 Feb'l8 Mar'l8 Average

B Solvent based process ‘Water based process

4 ~ Py A A Y A =2 A
NN 4-4 ﬂ']311]%El'lJmElﬂﬂiidl‘]fﬂ'lclf‘ﬁiii,l‘]f'l@nﬂmﬂuGN!.!G]L@E]HL%J‘H'IEJH NW.A. 2560 D3RO U
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9
TUIAN WA, 2561 VBINTEUIUNMTMTAINITDIUANT 2 52U



50

9 Y o 2
. manamﬂ%wawm%m
9

U

3
= 9 ?:‘ o A v W I Y T o
"U’ﬂll”'ﬂm'ﬂfJﬂTialGﬁul’ﬂu'l"UE]QT?QQWU%Wﬁ@I?ﬂQiﬂﬂu@Iﬂ’JﬂﬁZ°]J‘1J Solvent based (NN
v '
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imsle lesinlunszurunmsszme’lani (Flash off)

1 % Jd a 3‘4 ]
TunszUIUMITHUFAIDITDIUATTIA Water based THL 111910 UF Primer

v 1 v @ d a v v ¥
mﬁauﬂﬂﬂizuaumﬁ‘wuﬁmmmﬂumﬂm Solvent based Lm%ﬁﬂﬁzmumﬁzmﬂ"lam

a =2

(Flash off) 11y TaeNia101 (Oven) doeldgamgiigedalszana 150 ossaaidod 39
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Y
°

I 1 a 1 1 a
A4l Natural gas 1T uFewas nanszuIuns lain (Flash off) Tdgainigiiaszua 60 - 80

=~ 1 3‘/ =3 Y %‘ Y Y
parnraaamn1iy 39 19nee 19161 (Steam) Tumsldanuiou

Steam

10

MJ/m*
i

Apr'l7 May'l7 Tun'l7  Tul'l7  Aug'l7 Sep'l7 Oect'l7 Nov'l7 Dec'l7 Jan'l8 Feb'l8 Mar'l8 Average

B Solvent based process ‘Water based process

~ = 9 ?,‘ = %’, A =S A =~
NN 4-5 mmﬁﬂumaumi"lﬂaumﬂmaumgmmaummau NW.A. 2560 iU UUIAY
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A v oW Jd
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Energy cost in process

10.00 ~
178 748
6.18
"= 5.14
% 5.00 -
& B Solvent based
0.00 : | Water based
Electricity Natural gas Steam Total
Energy

a ~ v v Y o o N o W s % A
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Chemical consumption cost

25.00 A
21.74

20.00 -
16.94

15.00 +

Baht/m’
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10.00 4

Water based

5.00 H

0.00 T . 1
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Painting process
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Funaden TaefuaveuUARI8IT Gate to gate: Partial LCA 114910154 1112
[l v v Vv
ﬂi$°JJ'J“Hﬂ'l‘islﬂﬂ‘5$°JJ'Juﬂ'liﬂﬁ\?ﬁ]?ﬂﬂ\?ﬁ?ﬂi%ﬂ?iﬂﬁ@!,ﬂ'luu LW‘ZI"I%\TIN'J‘D?Jﬁg]}ENﬂWi

~ o A v w s Y A oA lwlg‘/ddQ
LIEEIUWIU’ULQ‘W'l$ﬂ§$°]J’J‘Hﬂﬁ‘l/l'lﬁﬁ’f]ﬂﬁiﬂEl‘l-m‘l(lcl,“lf‘]fuﬂ"llﬂﬁﬁﬂllﬁﬂﬁNﬂuWﬂu‘L! D TYUA
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Uszilvmmizaneng

v Y
Tumaidengudeyandsiuimunzanlu Software SimaPro 8.4 11 HANI NI

[l
v A

A o = Y v a Y o Yo a v o v
ﬂ?imﬂﬂﬂﬂﬂﬂTﬂﬁﬁﬂ?ﬂ'ﬂiﬂmﬂEJ\?ﬂ’UVﬂ‘]f\ﬂ‘LIi]ﬁ\Hm'JENulﬂﬂ'lﬂ'lﬁllﬁﬂﬂmﬂﬂﬂﬂﬂ?iﬂ'lu'Jmﬂ'JEl

L. Y v P~ =2y Yy o
Emission factor #38A3IA1319N 4-5 %Qllﬂﬁﬁﬂigﬂﬂalﬂmﬂﬂﬂﬂu

A = ) Y . ° Y
AT NN 4-5 ﬂTiL’]EEJ“UL“I/IfJ‘]J’Jﬁﬂﬁ‘VHNaﬂ‘iz‘l/l‘]JﬂTL! Climate change 91AN1TATUIUAIY

Emission factor 1182910 19 Software SimaPro 8.4 ¥94n13 l¥wdsulud

Solvent based
¥o Yoya WU MIAUINAIY Emission factor MIAUINAIY SimaPro
msl¥ 8.4
Ao Emission factor ~ wams  uvasdeya wams  unasdoya
M9 (kgCO,eq/ 1iHIE)  MUIN 919949 ENTRLY $19949
105
WU 1.78 kWh 0.5821 1.0 Thailand Grid 1.1 Electricity, high
Tvldh Mix voltage {TH}|
Electricity market for /
LCI Database Alloc Def, S
2557 (2014)
ey 0.14 SCM 2.0235 0.3 IPCC Vol.2 0.3 Natural gas,
FITUWA table 2.2, combusted in
DEDE industrial
equipment/RNA
NHOW 084 MJ 0.1615 0.1 B4ANS 0.1 Process steam
Yot UINISTANT from natural
MaiFou gas, heat plant,
N3gaNn consumption

mix, at plant,

MJ
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iﬂﬂ“lluﬁ@Hﬂ?ﬁﬂ?%}ﬂgaﬂiy’%ﬁWﬂﬂWﬁWWﬂﬁJﬁﬁJﬁOVﬂﬂﬁ’JLﬂﬂ%‘ﬁ Eg%ﬁ'lilﬂﬁ
v

a2 v W J

slsl}ﬂig,ﬂﬂ%ﬂﬂm’tfﬂ‘i"lﬂL"fﬁlla3"J_EiJ1fu’tfﬂi"ll1@ﬂﬂﬂl@iﬂi%ﬂﬂuﬂﬁﬁWﬁ@]’mﬂiﬂEJ“L!@I‘VN 2

4 a Y o ~ =3 ~
Tarimswae 1aaanInin 4-8 891NN 4-9

Input Output

Emissions to air
1 Benzene, ethyl- 0.00156 kg
® |:> 2 p-Xylene 0.00022 kg
3 4-Methyl-2-pentanone 0.00332 kg
4 m-Xylene (0.D0035 kg
5 Benzene, 1,3.5-trimethyl- 0.00009 kg
6 Toluene 001017 kg
Fuels 7 2-Ethoxyethyl acetate 0.00138 kg
Natural gas 014m § N-octane 0L00024 kg
Electricity/heat E> I::> 9 Ethanol, 2-butoxy- 0.00457 kg
Electricity L78 kWh 10 Ethanol, Jutoxyethoxy - 0.00340 kg
Steam (.84 MJ 11 Butyl acetate 0L.00506 kg
Autobody )
12 Xylene 0.00564 kg
painting 13 Ethyl acetate 0.00173 kg
14 Heprane 0.00054 kg
pI‘[lCESS 15 Formaldehyde 0.00031 kg
16 Benzene, 1,2 3-trimethyl- 0.00047 kg
17 Ethanol 0.00005 kg
18 Formic acid 0.00050 kg
Raw materials 19 Acetic acid 0.00005 kg
[Chemicals consump 0.18 kg |:> |:> 20 Methanol 0.00024 kg
21 2-Propanal 0.00005 kg
22 Acetone 0.00011 kg
23 Benzene 0.00000 kg
24 2-Methyl-1-propanol 0.00154 kg
25 Naphthalene 0.00071 kg
26 o-Xylene 0.00022 kg
27 Benzene, 1,2 4-trimethyl- 0.00078 kg
28 Cumene 0.00002 kg

v a o
2N 4-8 USinaens Input-Output Tunszuaumswanveslail Solvent based
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Input Qutput

Emissions to air
1 Benzene, ethyl- 0.00006 kg
|Energy I::> E> 2 Hexanol, 2-ethyl-1- 0.00278 ke
3 p-Xylene 0.00000 kg
Fuels 1 m-Xylene 0.00000 kg
[Natural gas 0.08 m! 5 Benzene, 1.3.5-trimethyl- 0.00010 kg
Electricity/heat 6 Toluene 0.00006 kg
Electricity 1.48 kWh Autobody 7 Tthanol, 2-butoxy- 0.00265 ke
[Steam 5.00 MI L. 8 Butyl acetate 0.00000 kg
E> painting E> 9 Xylene 0.00016 kg
process 10 Heptane 0.00000 kg
11 Formaldehyde 0.00003 kg
12 Methanol 0.00001 kg
13 2-Propanol 0.00000 kg
14 2-Methyl-1-propancl 0.00004 kg
|Raw materials |:> [:> 15 1-Methyl-2-pyrrolidinone 0.00002 kg
[Chemicals consumpy 0.15 kg 16 o-Xylene 0.00000 kg
17 Benzene, 1.2.4-trimethyl- 0.00000 kg
18 Cumene 0.00000 kg

il a o
AN 4-9 USu1aa1s Input-Output TunszuIUMIHARvES AL Water based

MsUszdiumansznu (Impact assessment)
) 2 a ~ A Y o =
15 UNMsUsziumMsTo U UNanTTNUN T LIAADNVDINTEUIUNITINE
% o 4 4 0 .
A09500UAVDY a1l Solvent based iaz 11l Water based 19 11sunsud 15931 SimaPro 8.4
Taogonmsvsziivnansznulaeds ILCD 2011 Midpoint+ V1.10 / EC-JRC Global, equal
. . R A a =y I [ A
weighting F3MIUsziiunanszny 16 Ussnnuazimsulswanaasooniilu 2 anvue Ao
Y
MIMUUALNLN (Characterization) Az N3 IMNWITNANUEIATY (Weighting)
3 o o . .
1. msudswanaaseonduanyaemImMuuAUNUIN (Characterization)
o v o I A 1 A 1
NIZUIUMIMTAINIT00UAWIA Solvent based AIHANTENUFIIAADNFIN
o [ Jd A %‘, @ {
NFTUIUNITNTCUIUMTINAAINITDIUATHA Water based 119 16 UYTZANHANTENUAIAITINN

4-6 LAaZNIIMNAINING 4-10
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A13197 4-6 61’]'@1;,@waﬂiwuammé’ammmmmt‘fﬂymzmiﬁmuﬂmmm (Characterization)

YOINTZUIUNITN

v
A v oW Jd

AAIDITDYUANIN 2 58UV

Impact category Unit Solvent based Water based
Climate change kg CO, eq 1.50E+00 1.49E+00
Ozone depletion kg CFC-11 eq 3.41E-08 2.84E-08
Human toxicity, non-cancer effects CTUh 1.92E-07 1.53E-07
Human toxicity, cancer effects CTUh 5.04E-08 3.82E-08
Particulate matter kg PM, s eq 5.09E-04 3.95E-04
Ionizing radiation HH kBq U, eq 4.83E-03 4.08E-03
Tonizing radiation E (interim) CTUe 2.40E-08 2.07E-08
Photochemical ozone formation kg NMVOC eq 3.12E-02 4.88E-03
Acidification mole H+ eq 8.63E-03 6.60E-03
Terrestrial eutrophication mole N eq 7.61E-03 6.98E-03
Freshwater eutrophication kg P eq 6.28E-04 5.25E-04
Marine eutrophication kg N eq 8.31E-04 7.49E-04
Freshwater ecotoxicity CTUe 4.79E+00 3.87E+00
Land use kg C deficit 8.67E-01 7.21E-01
Water resource depletion M’ water eq 2.05E-03 1.71E-03
Mineral, fossil & ren resource depletion kg Sb eq 1.67E-06 1.54E-06
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3 7 o o w .
2. mmﬂmmmmaamﬂuaﬂymxmﬂﬁ’umuﬂmmmﬂﬂg (Weighting)

o < o D3 @ o W . .
mmsuanansgnuiludnyaz s Iiiminaud Aty (Weighting) Tag

v

fualdgowansznuiiiminminu ldnansznuasuiadondn Ao Human toxicity cancer

effects, Human toxicity non-cancer effects, Freshwater ecotoxicity, Photochemical ozone

formation 118 Climate change AUAIAUAINITINN 4-7 LAZN NN 4-11

' ' v
A15197 4-7 "l’]}ﬂyaNﬁﬂ‘i%‘l/l°JJ’(?NLL’Jﬂé}ﬂmlﬁﬂQ@]1Naﬂllm$ﬂ151ﬁ}u1ﬁuﬂﬂ31ﬂﬁ1

(Weighting)

[

Y

b3

Impact category Unit Solvent based  Water based
Total Pt 5.31E-04 3.88E-04
Climate change Pt 1.42E-05 1.40E-05
Ozone depletion Pt 1.86E-07 1.55E-07
Human toxicity, non-cancer effects Pt 8.24E-05 6.60E-05
Human toxicity, cancer effects Pt 2.71E-04 2.05E-04
Particulate matter Pt 6.70E-06 5.19E-06
lonizing radiation HH Pt 1.34E-06 1.13E-06
lonizing radiation E (interim) Pt 0.00E+00 0.00E+00
Photochemical ozone formation Pt 4.59E-05 7.18E-06
Acidification Pt 1.03E-05 7.84E-06
Terrestrial eutrophication Pt 3.09E-06 2.84E-06
Freshwater eutrophication Pt 6.40E-06 5.36E-06
Marine eutrophication Pt 1.82E-06 1.64E-06
Freshwater ecotoxicity Pt 8.54E-05 6.89E-05
Land use Pt 1.11E-08 9.24E-09
Water resource depletion Pt 1.99E-06 1.65E-06
Mineral, fossil & ren resource depletion Pt 5.77E-07 5.33E-07
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3. A139TUIENANTSNUAUIAGDN
3.1 wansznumumslasunlasgiie s (Climate change) WU NFZUIUNTT
o L% d A U T @ v W 4
MAAINITDIUAFHUA Solvent based UAUNIAY 1.50 kg CO, eq/ AT INUATAINITOOUA LA
o v @ Jd A . U T @ v W
ATZUIUMITAAINIT0OUATBHUA Water based NUANNINY 1.49 kg CO, eq/ AT NUNATAIN
4 4 o v Jd a a
FOYUA HUIPAIINI NTLVIUMTIITAI0ITDIUAYHUA Solvent based HALFUA Water based 3
Y . d' Y A o i a an 9 [ Y 1
WANIZNUATY Climate change N 1nAABINY tamnisan lulaveans lEnanuna wun
o 1 ] A a Y o 9 ~ A
AAdIUV0INANTZNUAIUYUTDINAVDI Solvent based 1NAvINMT Iwas I lnhwiniga Ao
v o d a d v ~ a Y
1.1 kg CO, eq/ MINNATAINITDOUA AAUTooaz 73.3 Tuunizl Water based (NA1NN15 1%
o $ v o S a g
wasnu Ivdhuniiga fie 0.9 kg CO, e/ M31umasAINITDOUA AAluiooaz 61.5

=y

3.2 WansENUAUMIanadueale Ty (Ozone depletion) WUINTLUIUMIING
99508UAYTA Solvent based UAUNINY 3.41E-08 kg CFC-11 eq/ MINUUATAINITOOUA
HANTZUIUNMT ARSI D8UFHIA Water based NIRRT 2.84E-08 kg CFC-11 g/ 1519
WATAIBITAIUA HUWANNIINTLUIUMTTNAAINITDOUATIA Water based INANTENUAY
Ozone depletion 1198NIINTLUIUMITMAAINITDOUAFTIA Solvent based g 16.7%

3.3 Naﬂiwmﬁ’mmmzﬂuﬁydawyffﬁ'lajfiauxt‘:}a (Human toxicity, non-
cancer effects) WU NTZVIUMIINAAINITOIUAYTA Solvent based UAUNINY 1.92E-07
CTUN M5 10A5AI895 00U 118 N33 DM AR89 00uRsia Water based ARAWAINY
1.53E-07 CTUR/ M3 1NATAINITAOUA HUIUAINI NTLUIUMITINAAINIT0OUATIA Water
based WHANTLNUA Y Human toxicity, non-cancer effects YoannszuIUMIMAAINIT0oUA
%@ Solvent based Eliul' 20.0%

34 Naﬂszﬂuﬁ’mmwmﬂuﬁyﬁiauumfﬁﬁamfﬂ (Human toxicity, cancer
effects) WU NTZUIUMITTAINITOEUAFIA Solvent based VAUNINY 5.04E-08 CTUN/

AT LATAIBITDOUR 11aZNTYUIUMSINARITIT0oUSTTA Water based MR 3.82E-
08 CTUR/ MT1AUATAINITOBUA HUIIAINI NTLUIUMIMNAAINITOOUATHA Water based
NHaNTENUAY Human toxicity, cancer effects 100031032 UINMIMAAITIT00UAYHA
Solvent based E]fj 24.2%

3.5 HANTENUMUALOYMATUIAAN (Particulate matter) WU AFYUIUMIHIE
AI99500UASHNA Solvent based IAUNINY 5.09E-04 kg PM, ; eq/ AT 1UNATAIDITOOUS 1Ay

o v J a { v Tow
NIZVIUMITMAAINITDIUAYHA Water based NUAUNNY 3.95E-04 kg PM, s eq/ AN319UAT
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FITAT0EUA MUEAINI NTLUVIUNTINAAIITOEUAWIA Water based UNANTENUA M
Particulate matter H0ONI1IN5¥VIUNMITNAA I 00UAYTIA Solvent based g 22.5%

3.6 wansznua unIursd looo ludaouyud (Tonizing radiation human health)
WU ATZVIUMTINTAINIT08UAYHA Solvent based NAUNINY 4.83E-03 kBq U, eq/ AT
WATAITITOUA 1AZNTZIIUNMTINATITIT0eURTTA Water based TIANMIAD 4.08E-03
kBq U, eq/ M3 1UUATAINITOOUA HUEANNI NILVIUMTINAAINITOOUAYSIIA Water
based JIHANTENUAY lonizing radiation human health ¥p8nNATLUIUMTTNAMITITOEUA
%@ Solvent based Eliul' 15.4%

3.7 wansenumumIunsad loee ludaeseuuiinmi (lonizing radiation
ecosystems interim) WY1 NFLUIUMMITTNAAINITOEUABIA Solvent based IANNINY 2.40E-08
CTUe/ M3 1UUATHITIT08UA 1AZNTLIUNTINTAITIT0oUGwIIA Water based NHAUMITD
2.07E-08 CTUe/ M3 NNATAIDITOONSA HU18ANT NTLUIUMTINAAINIT0oUAYTHA Water
based UHANTZNUAY lonizing radiation ecosystems (interim) 198AIINTZVIUMIITAIN
50OUAYTA Solvent based 0F 14.1%

3.8 wansznusumsnalnse T Tamlinoansemanaibyed T o
(Photochemical ozone formation) WU NTSUIUMIMITAINIT0BUAY A Solvent based 1A
A 3.12E-02 kg NMVOC eq/ A3 1ATAINATOOUA LAZNTZUIUMINAMIDIT00udriia
Water based NIIAUAMN 4.88E-03 kg NMVOC eq/ A1510ATFITI508UA HINEAIL
ATLVIUMITNAMIITOOUAYIA Water based INANTENUAIY Photochemical Ozone
Formation 1106n31n350IMMSINAMITIs0oudwiia Solvent based 0gD3 84.4%

3.9 FansENUMUanIEmMananNuunIa (Acidification) WU ATLUIUMT
MAMTIT08UAYTA Solvent based TAUNNY 8.63E-03 mole H+ eq/ AT NUNATAINITOOUA
HANTLUIUNMT ARSI DOUATTIA Water based NIRRT 6.60E-03 mole H+ eq/ A1379
WATAINITOIUA HUBANUIN NTLUIUMIMAAITITOEUAYTA Water based Hnansznudu
Acidification 1f0on31n57 DIMMSAMITITDOUATIIA Solvent based BY 23.5%

3.10 wansznudalaingnisaly TnsiATUBLUA (Terrestrial eutrophication)
WU NFLUIUMTINAAINIT08UAYTA Solvent based HAUNINY 7.61E-03 mole N eq/ 11514
WATAITITDOUA HAZNTZVINMIINAAITIT0OURTIA Water based LAWY 6.98E-03

v o J v 3 [ J a
mole N eq/ @15 1UUATAINITOIUA UTUIYAITUIN NIZUIUMIMAAINITDOUATHA
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@

Water based UHANTENUAMU Terrestrial eutrophication 1109AI1NTLUINMIINAAINITOOUA
¥i19 Solvent based EJE‘J: 8.2%

3.11 wanswu?ﬁuﬂﬁmgﬂﬁﬂngmWLm?uGlmmdqﬁﬁﬂ (Freshwater
eutrophication) WU NILUIUMTNAAIDITOEUAYWHA Solvent based HAUNINY 6.28E-04 kg
P eq/ MITUNATHITIT0OUA HAZNTLIUMITNTAITIT00USTTIA Water based AIAIMITY
5.25E-04 kg P eq/ MINNATAIDITOOUA HUIOANI NTLVIUMITINAMITITaoUAsiia
Water based IHan3£N UMY Freshwater eutrophication 11080052 UIUMTINAAINITOOUA
¥1@ Solvent based Eliul' 16.4%

3.12 wanswu?ﬁuﬂswngﬂmﬁng?\lmcﬁumqmm (Marine eutrophication)
WU NFLUIUMTINAAINIT08UAYTA Solvent based VAUNINY 8.31E-04 kg N eq/ 11519

a1 1

v o s ° v o s A { o
LHATAIDITDYUA Lla&’ﬂigﬂﬂuﬂTiVl'lf?f@l'Jﬂ\i‘iﬂﬂu@l%uﬂ Water based ﬁummmu 7.49E-04 kg

A v v I a

N eg/ MINNATAIDITOOUA HUWANIT NTEVIUMTTNAMINITDOUABIA Water based J
HANTYNUAIU Marine eutrophication YoaniInTzUIUNMTTEMGIT08UAYSIA Solvent based
¢ 9.8%

3.13 wansenuduanusiuivaesruuinmiluivadnh (Freshwater
ecotoxicity) WU NFLUIUMTTNAAIDITOEUAYSIA Solvent based HANNINY 4.79 CTUe/
AT ILATAITITDOUR 1AZNTLUIUMSINARITITDoURTTA Water based NHAWMINY 3.87
CTUe/MINIIATAINITOOUA NU1BANNI ATLUIUMITNAAINITOOUAYIIA Water based 3]
HANSYNUAY Freshwater ecotoxicity YoanNNIzUIUMITEAGIT08UAYSIA Solvent based
98 19.3%

3.14 HansENUSIUMI19RAY (Land use) WU ATZUIUMITAFISIT0OUS
%11@ Solvent based HAUMNAY 8.67E-01 kg C deficit/ AT 1AUNATAINITOOUA LAZATZUIUMS
AT I3 DeUAYTIA Water based IR 7.21E-01 ke C deficit/ A15190ATAITIT0OUA
M1BANNIN ATLVIUMIINAAINITAIUAYHA Water based DHANTLNUAM Land use 1108AN
N5LUIUMINFAINIT08UABTA Solvent based BY 16.9%

3.15 Naﬂ‘i&i1/]1J192|}1uﬂ1iaﬂﬁﬂ‘ljm1/l‘§lwmﬂ‘iﬁ1 (Water resource depletion) WUN
ATLUIUMITNAMBITDOUAYIA Solvent based HANNIANY 2.05E-03 M’ water eq/ A3 1UUAT
FIFIT00US 182 NTZUIUMTINAFISIT0EUAYTIA Water based NIRRT 1.71E-03 M’

v v J v o [ J a
water eq/ @17 TUNATAINITOIUA UTNUIIAITNI NTZUIUMIMAAINITOOUATHA Water based
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NHANIZNUAU Water resource depletion Ho8NIINTLUINMIMNAFITITOEUAYSIA Solvent
based B¢ 16.8%
3.16 HaNIENURILATTaRasUeI AL Az Yoo aTa (Mineral, fossil &

Ren resource depletion) WU31 ATEUIUMITAITIT00UAYHA Solvent based UANNINY
1.67E-06 kg Sb eq/ A1319MIATAINITAIUA 1ALATLUIUMTINAAITITOEUASTIA Water based
ATAUAITY 1.54E-06 kg Sb eq/ A151UNATAITITAOUA MUI0ATINT N3ZVIMMTTEAIT
TROUAYIA Water based UINANTENUAIY Mineral, fossil & Ren resource depletion Hend
NFZUIUMSINAAITI508UATTA Solvent based Bg 7.6%

mﬂﬂﬁ'agammﬂiwmmmaamﬂuﬁ'ﬂymsmﬂﬁ'ﬁmﬁ'ﬂﬂ'Jmﬁwﬁ”mu (Weighting)
vz 1dwansznuFunadeundn Ao Human toxicity cancer effects, Human toxicity non-cancer
effects, Freshwater ecotoxicity, Photochemical ozone formation (46& Climate change AINAAY

mmfu"lﬁ’v‘hmmﬂmauamaam‘ﬂuﬁ'ﬂymsmﬂﬁ’ﬁmﬁ'ﬂmmﬁﬁm (Weighting)
HUUMENUE ST AYBINANTENUSINGT) AIA15 197 4-8 Bam15197 4-9 naznsldanind
4-12 TaemuTWaNsENUTigafiga Ao Human toxicity Faflaumguanunainms 19 ih

v

{ A < (% 2 o 9
A5 19N 4-8 "ﬁlﬂgaNﬂﬂigﬂTJf,’NLlﬂﬂé}ﬂuuﬁﬂﬂﬂﬂﬂlﬂuaﬂﬂmzﬂ']'ialﬁ}u'lﬂuﬂﬂ'ﬂllﬁ'lﬂﬂl

o

T o A o v v J
(Weighting) HUVLINUHAIN LHAVDINANTENUVOINTZUIUMITAAINITDOUA

¥Ua Solvent based

Impact category Unit Solvent based process

Total Chemicals Natural Electricity Steam

gas
Total Pt  531E-04  7.16E-05 2.74E-05 431E-04  1.15E-06
Climate change Pt 1.42E-05 0.00E+00  3.18E-06 1.04E-05  6.04E-07

Human toxicity, non-cancer effects Pt  8.24E-05  1.03E-06 7.63E-06 7.38E-05  2.46E-08

Human toxicity, cancer effects Pt 2.71E-04 2.81E-05 6.50E-07 2.42E-04  1.45E-07

Photochemical ozone formation Pt 4.59E-05 4.21E-05 8.03E-07 2.90E-06  8.53E-08

Freshwater ecotoxicity Pt 8.54E-05 3.61E-07 7.81E-06 7.72E-05  2.24E-08
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{ 2 < @ 1 @ 9 v
ﬁ'liN'ﬁ 4-9 Eﬁ}ﬂy'aN'ﬁﬂﬁg‘ﬂllﬁﬁllﬂﬂé}ﬂullﬁﬂﬂﬂﬂﬂlﬂuaﬂngﬂ'lﬁclﬁ}u'lﬁuﬂﬂ'ﬂllfﬂ 2!

(Weighting) HUVLENUHAIN UHAYIINANTENUVOINTZUIUMTITAI0ITD EJ‘L!G‘{

1A Water based
Impact category Unit Water based process

Total Chemicals  Natural  Electricity = Steam
gas

Total Pt  3.88E-04  6.83E-06 1.57E-05 3.59E-04  6.82E-06
Climate change Pt 1.40E-05 0.00E+00 1.82E-06 8.64E-06  3.59E-06
Human toxicity, non-cancer effects Pt 6.60E-05  1.40E-07 4.36E-06 6.13E-05  1.46E-07
Human toxicity, cancer effects Pt 2.05E-04  2.75E-06 3.71E-07 2.01E-04  8.65E-07
Photochemical ozone formation Pt 7.18E-06  3.81E-06 4.59E-07 2.41E-06  5.08E-07
Freshwater ecotoxicity Pt 6.89E-05 1.31E-07 4.46E-06 6.42E-05  1.33E-07

6.00E-04 -

5.00E-04

4.00E-04

300E-04

Pt

2.00E-04

1.00E-04

0.00E+00

Solvent based process

Impact (Weighting)

Chemicals | Natwral gas | Electricity

Water based process

[ Freshwater ecotoxicity
B Photochemical ozone formation
(I Human toxicity, cancer effects.

B Human toxicity, non-cancer effects

B3 Climate change

~ - A 1Y < o v 2 o
NINN 4-12 ﬂ']ﬂlr%ﬂlllwﬂllNﬂﬂﬁgwﬂﬁ\unﬂﬂﬂul!ﬁﬂ\jﬂﬂﬂlﬂuﬂﬂymgﬂ']'ialﬂu']ﬂuﬂ

ANUAIATY (Weighting) HUBLENURAINITAYDINANTLNUYBINTEVIUNIITIE

v o s % a
AIDITOYUANT 2 BUA
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HANFENUNNTUIAGONAIY Human toxicity cancer effects L81¥ Human toxicity non-
cancer effects AN 2 @1UME AB 9INE1T VOCs tazinan1nms 1anasany dimSunansznui
= k2 Y 1 ? A Y oA A
Nﬂ'l!,ﬁﬁ]ﬁﬂﬂﬂ'lﬁgl“lf vOCs Turioanuuu ilesn Tuiesnnauss uuse u1ee1nan i

a A @ U o v W U X v o 1 J
ﬂﬁzﬁ'ﬂﬁfﬂWLL@$Wuﬂ\11u1ﬂQﬂﬂim{lﬂ\1ﬂuﬂuﬁﬁ?ﬂfﬂulﬂ!ﬂﬂa @Qﬁﬂ?ﬁﬁi?ﬁnﬂﬁ?ﬂ?%ﬂmcﬂ
Y H
HIA53T1U aﬂ“l/NfNl]lIWTJ‘i'IEJ\ﬂuﬂ'I‘JNaﬂTi@li'Jﬁ]t:f‘lJﬂWWWUﬂ\?'lu‘ﬁllﬁ}‘iﬂNaﬂi&’ﬂﬂﬁ]'lﬂﬁTilﬂﬁslu

WOIWUT AIA15197 4-10 AIUNANTZNUNNTUIAGOUATY Human toxicity A 1Me 110013

Y 2 < Aa &2 a 1 a 9 = 1
1%wawmuu LﬂuNaﬂ‘ig‘lﬂﬂ‘l/l!,ﬂﬂ"llulﬂﬂﬂigﬂ'J'l\?ﬂTiNﬂ@]‘lV‘lw'l %Qfﬂgﬁﬂﬂaﬂ‘i&’ﬂﬂiﬂﬂ@iﬁiu

Y

A~ A Ly o A 4 a S o
Wum"llﬂ\iﬂ']ﬁﬂaﬂllww'] l!ﬁullla\iWaﬂ3$ﬂﬂiﬂﬂ@3\11uwuﬂiﬁ\i\ﬂuﬂaﬁﬁﬂﬂu@ﬂuﬂigﬂquﬂ'ﬁﬂ']

@

a o IR VY A P 1
AA095DOUAN 1591909 1HTUIVBT

HANTZNUNNFUIAROUAIU Freshwater ecotoxicity HIHAHAITUIRGINUNY

1 Y

Y - A a Y @ A I A Aa K A v
HANIZNUAY Human toxicity 1NA1NN5 IFNAI0UAD W URNENTZNUNNATUINATE 1D
a o o & o @ 9 ) o AW w £e2 W Yo
MINaanaa1l aadumsimasnu lWihulslunszsurumsiddidssasuda li'ldsu
g d' a o
NanszN laensa lunun 1599uNans0eUe

§ U &) o
A13197 4-10 WAN15A3IVIATTT VOCs TUWUNU

9933970 Fuhu TNgou (Toluene) @ (Xylene) 1Y
fI0814 Wans f Wans f
#1339 NIAITTU #1339 HIIT U

a r'd a r'd

RIENIAY RIENIAY
Water based shop/ Clear 08.12.17 2.380 200 0.061 100 ppm
Booth
Solvent based shop/ Top coat  21.11.16 0.197 200 0.031 100 ppm

139311935 18aPANANDIHANTENUNINFUIAGONAIY Photochemical ozone
4 @ L4 o 3 o

formation a% Climate change Lﬁﬂ\ﬁ]'lﬂ'W]Ql]i$fNﬂﬂﬁﬂ"llf]\i\i'l‘l«l“llf]\iﬂ?ﬂl]aﬂuﬂ§$°1J'J°L!ﬂ'ITVI'I

v o 4 a 3 a 3 A v 1
AA09508UAVINTHA Solvent based VT UBHA Water based ﬂlﬁﬂaﬂfﬂi VOCs “TNENNE]

{ o @ @ o a

ﬂixwu"luﬁ’m Photochemical ozone formation tazilasunszuIUMTINFAINITDIUAINFUA
I a 3’4 ) Y Y [ = = =<

Solvent based NWLﬂuGIfHﬂ Water based uuamﬂwﬂamﬁmmiwawmiummumﬂaau'lﬂm

szanansznulaensalud1u Climate change
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4. HANTENUNNTUIAGOUAIY Photochemical ozone formation
NMIEAAINaNTE NI USAEAL MIFTINUAVNLIN (Characterization) HANS

szfiumansg nUAIM Photochemical ozone formation Taensif3eniieudadau aua1s1ei
4-11 WU N3¥IMMIHATOOUATZUY Solvent based AT IUNITINANANTENUFINT]
N3EUIUMSINATNEUATLUY Water based 519 84.4% Tagfinszuiumsiasneudszi
Solvent based HAN©N 1M 1UN151AA Photochemical ozone formation M1NY 3.12E-02 kg NMVOC
eq/ MINLATAITITDOUR VZANTLIUMITNTIDOURTZUY Water based Hneninluns
iiA Photochemical ozone formation (M7 4.88 E-03 kg NMVOC eq/ A3 1MATAINITOOUA
uazmmmagﬂuﬂn@mgmthﬁuﬁmamaﬂiwu"lﬁ'ﬁqﬁ

41 wansznuRianINMs 195 VOCs Wu nszuaumsiasneudsza
Solvent based HdAAIUNISINANANTZNUFINIINTLVIUNTHIATDOUAIZUY Water based 019
91.0% Taeiinsz1IuN5ias0ousszuD Solvent based Hfnen W luNI31AA Photochemical
ozone formation M7 2.86E-02 kg NMVOC eq/ M3 1AUNATAINATOOUA VaEinszUIUNIsIHh
?Tmauﬁizuu Water based 3ANn11114M1540A Photochemical ozone formation iN11012.59E-
03 kg NMVOC eq/ M3 1UATAINITOOUA

42 wansznURRANMs I MEEIsU9A WU nFTIIUMITEsaeuRTEUY
Solvent based HfAdIUMSINANANTZNUFINTINTLUIUMTHIFTOOUATZUY Water based
42.9% Taefinsz UM Mas08uAs2UY Solvent based Hifnanmlun1siia Photochemical
ozone formation WA 5.45E-04 kg NMVOC eq/ M3 1AUUATAINITOIUA VaEinszuIunsIh
F300UATLUY Water based Iinen 1 1um3ina Photochemical ozone formation W17 3.12E-
04 kg NMVOC eq/ A3 10ATAIDITOOUA

43 wansznuiinannmslamdsan ih wuh nszaunsihdsasudszu
Solvent based HfAdIUMSINANANTZNUFINTINTLUIUMTHITTOOUATZUY Water based
16.9% Tagiinsz1IumMImMas0suas s Solvent based ifnenmlunisiia Photochemical
ozone formation IMNY 1.97E-03 kg NMVOC eq/ MINUNATIIITDEUA ﬂumz‘ﬁm&mumsm
?Tmauﬁizuu Water based 3Anan11 114015109 Photochemical ozone formation iN1AY 1.64E-
03 kg NMVOC eq/ A3 1UATAINITOOUA

4.4 wansznuiifiannms 1 e o nszuINMSIMATEUATZUY Water
based IFATIMNISINAKANTYNDFINIINTZVINMIINTT0OUATZUY Solvent based 83.2% Tt

{ ° J o a
NNTLVIUMTINTIDIUATZVY Solvent based UANENIN111A151AA Photochemical ozone
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vV v v o J { o
formation (M11NU 5.80E-05 kg NMVOC eq/ @13 1UNATAIDITDYUA VAULNNTLUIUNTINE

o [ a LY
FROUATLU Water based HAN8A 1N 114A151AA Photochemical ozone formation NN 3.45E-04

kg NMVOC eq/ @13 MIMATHINITDOUA

A13197 4-11 Nﬁmiﬂﬁxlﬁuﬁﬁﬂixﬂﬂéﬁu Photochemical ozone formation UL

UHAIN HAYOINANTENY

Source of photochemical ozone kg NMVOC eq

formation Solvent based process Water based process
Total 3.12E-02 4.88E-03
Chemicals 2.86E-02 2.59E-03
Natural gas 5.45E-04 3.12E-04
Electricity 1.97E-03 1.64E-03
Steam 5.80E-05 3.45E-04

Photochemical ozone formation

3.50E-02 ~

-

o
)
=]
@«
e

3.00E-02 -

2.50E-02 +

2.00E-02 A

1.50E-02 o

kg NMVOC eq

1.00E-02 +

[ THETTTATTIITIIIR 522 02

4.88E-03

LS9E-03

«
-
e o
B &
2 v

5.00E-03 -

.,
S45E-04
3.12E-04
3.80E-05
3A45E-04

0.00E+00 = i : 1

Total Chemicals Natural gas Electricity — Steam

B Solvent based process

‘Water based process

NN 4-13 n3lfSeumeunanssnUA1Y Photochemical ozone formation HLLEN

UHAINUHAYOINANTEND
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Photochemical ozone formation

100% -~

80% o

60%
‘Water based process

40%
’ B Solvent based process

kg NMVOC eq

0 96 T T T T 1

Total Chemicals Natwral gas Electricity — Steam

AN 4-14 M3fFeumsudaaIuNanIzNUAIU Photochemical ozone formation Y94

o A v o ¢ A
NTUIUNITINAAINIT0OUATHA Solvent based 1182 Water based HUULYN

UHAINUHAYOINANTEND

uazannalasnIng 4-13 ansoaglldwansznu@u Photochemical ozone
I o W ¥ @
formation ¥191NMN3 13 VOCs iHudifny dauaunguinmslendsuivuiaves
< 1 o v @ J
HANFENUNBUAN s ¥ieA1NI MIaT VOCs Tunseuiumsmasitisnouaas
Y a v A . . .&‘ A A =
wansenulinaruenAIUNY Photochemical ozone formation ﬂﬂﬂqﬂuwuﬂmwmiﬁwuﬂ
a o a I v [ a { 1< o v
nansneudtazyinalndifouiluaiulvguazinanlse Iiiluiiowandeonasdsagilldenan
@ o 4 @

73189911 I MITINV0INTLUIUMIINFTDBUATEUY Solvent based NUTLUL Water
based THaAIWANTENVNIIA1Y Photochemical ozone formation NUANATIINU

5. HANTTNUNAWINGBNAIY Climate change

I @ o

NMIUAAINANTZN U UGN HUZMIMAUAVNUIN (Characterization) HANT

Y3 UNanTENUAY Climate change Iaenmsuf3osuiieudadiu aua1319i 4-12 Wy
o J @ a
NTZUIUMIMAIOOUATEUY Solvent based 1AL I UY Water based UAnsn1mlunsing
. ~ Y o = o 4 =
Climate change NINAABINY TABNNTZLIUNMTINATDIUATEUY Solvent based UAnan1nlu
a T v @ o { o
M30A Climate change 1M1 1.50 kg CO, eq/ AT INMUATAINITDIUA VULNNTSVIUNTING
14 % a T W

IDOUATZUL Water based UANsn W IUN15IAA Climate change IN1NUY 1.49 kg CO, eq/ 11319

[ J 1 o A 1
LIATAIDNTDYURA uazmmma;ﬂuﬂﬂmmmmmmﬂﬂumwamwu"lﬁ’mﬁ
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5.1 mansenUTiRannmMs19ans VOCs nuh fanszuumsiidsnsudssu
Solvent based LANTLUIUMIINATAGUATLUY Water based 1TNANTENUAIU Climate
change

52 wansznuiinaenms1Smesssued nud nszuumsihasasudszu
Solvent based HdAAIUNISINAKANTENUFINIINTLVIUNTHIATDOUAZUY Water based 019
42.9% TaviingzuIumMsaI0euasz Uy Solvent based Hfnonmlun1siia Climate change
A 3.37E-01 kg CO, eq/ MINUNATAINATOOUA VNI UM T08URTZUY Water
based N8N 1UATINA Climate change WAV 1.93E-01 kg CO, eq/ MINUNATAINITOOUA

5.3 wansznuinaonmslsmasanuliih wus nszurumsihasasudszu
Solvent based HdAAIUNITINAKANTENUFINIINTLVIUNTHIATDOUATZUY Water based 019
16.9% TAgfn3zDIUMITNETOOUR 52U Solvent based IAnenMIuMsIAA Climate change
WY 1.10 kg CO, eq/ MINUNATHITITOOUS VAU TiNIZUIUNMTINAT0EUATZUY Water
based Hinen1mlunsiAa Climate change 117D 0.92 kg CO, eq/ MIIUUATAINITDEUA

54 mansznunasnms19eth num nszuiumsiidsosudszun Water
based HAAAIUMINANANTZNUFINIINGZVIUNTHITIDOUATZUY Solvent based 13 83.2%
TAgfnT£1IUMsTNET00URZU Solvent based Jnen1wlunisiia Climate change D
6.40E-02 kg CO, cq/ A5 1UNATHITITDOUA VAU iNTZUINMTINAT08UATZUY Water based

v

fidnen nlunsina Climate change 17 3.81E-01 kg CO, eq/ A3 1MATAINITAIUA

A15199 4-12 wam3UseiliumanszNUAIY Climate change HULLENIHAIRLHAYDINANTENY

v
Glmmmumﬁ‘imuﬂﬂquwamswmmzmimﬁuﬂuwmw (Characterization)

Source of climate change kg CO, eq

Solvent based process Water based process
Total 1.50E+00 1.49E+00
Chemicals 0.00E+00 0.00E+00
Natural gas 3.37E-01 1.93E-01
Electricity 1.10E+00 9.16E-01

Steam 6.40E-02 3.81E-01
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Climate change

200E+00 - £ I
58 .
X s
o 1:S0R+00 i:
S 1.00E+00 -+ = i =
o - £ 3 - E Solvent based process
= 5.00B-01 - £ ok z -
e cfi Water based process
0.00E+00 . : I |
> S S
& L >
S s &\o &Q}% &S %@%
& %’v& ¥

M 4-15 M3fFeuieunansznuA1Y Climate change LUVLEALKAIAIHAYOINANTEND

Y
°lumumaumﬁi’munﬂqmaﬂiwmmzmimwuﬂuwum (Characterization)

Climate change

100% -+

80% o

60% -~

Water based process

kg CO, eq

o, _|
0% E Solvent based process

2
(=]
=]
&
1

0% , '

Total Chemicals Natural gas Electricity Steam

AR 4-16 n5FeuieudadIunansznuAIN Climate change ¥9INTLUIUMTINAAIN

J a 1 o A
TDIUAYUA Solvent based 1Ay Water based HUVHINUHAINUUAVDINANTEND

uazannT AT NN 4-15 dwnsoaglIdiwansznudiu Climate change 1318
a 1 @ 2 A <
a9 M3 lFa1s VOCs Taeass ualiaumguininms lswasanuganaainms 15 Wil uiu

U v v { o o
dm v udmansznuNnszuIumMIMFT0eUATZUY Water based 92 INanTznUAIY



1 : o ¢ < :
Climate change mﬂmﬂﬁfﬂauwgqmmixmumimﬁmﬂummu Solvent based NATN 11§
] <3 <3 v v o
l”JEJN‘l‘iﬂ@nﬂJNaﬂi&’ﬂWghu Climate change TﬂﬂﬂﬂNi’JllﬂVlNLL@]ﬂ@IN‘DWﬂﬂi&’U’JuﬂWiﬂW?’f

s
IDOUAAIITZUY Solvent based
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UNN 5

= v
agﬂwamsﬂnymazmamummz

=
aguwamsanyn
= =} A Y o A v W 4
NMIANHINTTIUNIUNANTENUAUNIATOUIINNTZVIUNMITITAINITOSUA
a Y 9 . 1 a J
%11 Solvent based 118 Water based 119 11/50n31d15931 SimaPro 8.4 Tunsyiednsiz
A 1) Y  Aax . . o Y =
nazlszuranane@unaaey A1e735 ILCD 2011 Midpoint+ V1.10 v lvannsalseumey
2 o v o ¢ a x
HANSYNUAUIATONNNTZVIUMTINTAINITDOUATHA Solvent based 1Az Water based 4
a 4 Yo 1 dg)
MInMsanTIzHiazmsszuranadnsoazy ladsae Tuil
a a2 Y = 0o A v W
1. vinmsdsziiumansznunwaunadonlseumMeunszuIUMITIaAI09
d A a, Z;
FOOUAYINA Solvent based 11ag Water based @3¢75 ILCD 2011 Midpoint+ V1.10 Tuvupounis
PUUNNGUNANTZNULALNMTHIHUAVNUIN (Characterization) W THWUI NTZUIUMIHAR
] v
1D Solvent based AIHANTZNUFUIARDNFINIINGLUIUNTHAANUY Water based 119 16
Uszianvesnansznu IaeinansznUAIY Photochemical ozone formation HANULANAIAY
= =
WINNGADI 84.4%
a 2 v = 0o A v o
2. NnMIUszuRansENUNNTIAd e ToUNEUNTZUIUMTTNTAIN

TROUATIA Solvent based 1A Water based #3875 ILCD 2011 Midpoint+ V1.10 Tutuaoums

v
=1

Wﬁmﬁﬂmmﬁﬁq (Weighting) ¥ 19 w091 mansznudunadenndnvesnuiseil de
Human toxicity cancer effects, Human toxicity non-cancer effects, Freshwater ecotoxicity,
Photochemical ozone formation {181¢ Climate change RFTRIEM] LL@ZN@ﬂiZﬂUﬁﬁﬂUﬁ@ﬂ fo
Land use HAgHANT xwuﬁ'lu'wu fio Ionizing radiation ecosystem (interim)

3. wam3sUsziumansENUAIY Photochemical ozone formation laemsifSouiiey
ﬂi$ﬂ3uﬂ1§ﬁ1aﬁjﬁlﬁﬂﬂuﬁ’%ﬁﬂ Solvent based 1A Water based #2833 ILCD 2011
Midpoint+ V1.10 Glm‘}y’umumsﬁi’muﬂﬂajnwanizwmmzmsﬁmuﬂuﬂum (Characterization)
WlHwu nTEUIUMIMAT0oUTZUY Solvent based HdadIUMIINARANTZNUFINT
N3EUIUMIIATNEUATZ Water based 519 84.4% Tagfinszunumsmasneudszing
Solvent based HANgN 1N 11N151NA Photochemical ozone formation 1N1NY 3.12E-02 kg NMVOC
sq/ MINUATHITITDOUR Ve TinszIUMSMAINEUATZUY Water based IAnenwlums

i@ Photochemical ozone formation (M1 4.88E-03 kg NMVOC eq/ M3 1MATAINITDOUA
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4. Wan13UIs i UNANIENUAY Photochemical ozone formation 1aen13il3euiiew
ATEUIUMITIAMIDIT08UAFIIA Solvent based 1Az Water based @875 ILCD 2011
Midpoint+ V1.10 uyuuenuvastuiadmwnsoagy laaiwansznua1u Photochemical ozone

. < o W v -
formation 11910M3 %13 VOCs Wludfy drudungainms Igwasuiivuaues
= 3 9 A A @ A a £ Y
NaNIENUMBUANT D DINsUNUVLIAVDINANTLNUNNAIANT IFAT VOCs 1azns 14
o " o . . o 4
wawm"lmnﬂﬁ’waﬂswuﬁ'm Photochemical ozone formation YDINTLUIUMTHIATDOUA
[ v @ v o 1 v 3
52U Solvent based M52V Water based ANAUuIgUuuvveIns Idnaanuszaanun
ZREY
a Y . = o =
5. mamsUssluranIzNUAI Climate change Iaon15if3ouiounszuIumsma

[

v Jd A
fBI508UAYIA Solvent based 11ag Water based @383 ILCD 2011 Midpoint+ V1.10 T
v
"Uu@]’rTL!ﬂ?‘iﬁﬁLluﬂﬂQNNaﬂ‘igﬂﬂJlla&’ﬂTiﬁ'lWuﬂ‘ﬂ‘l/l‘]J'l‘Vl (Characterization) WU NIZUIUNT
o o a 1A
1/]']%5081‘1«!@53’U'U Solvent based 1832111 Water based m@maﬂszﬂummmﬂﬁanﬂluﬁ’m
. A Y o - o o - v
Climate change ﬂ“lﬂamamu Tﬂﬂﬂﬂi&’ﬂﬂ]uﬂWiﬂWﬁiﬂﬂu@]iZ‘UU Solvent based uﬁmmwiu
a Tow v W 4 { °
N13NA Climate change tN1NUY 1.50 kg CO, eq/ ATT1UUATAIDITDIUA qu&’ﬁﬂ‘i&’iJ’Juﬂ'li‘l/n?T
J o a 1w
TDUUATZUY Water based AN M 1UNI510A Climate change 10V 1.49 kg CO, eq/
v W 4
ATTNLUATAIDITDIUR
a 9 . = o =

6. namsssiunansEnuAIY Climate change Iﬂilﬂ']i!,lldiilﬂL‘I/lfl'lJﬂi$’1J’Juﬂ']i1/l']ﬁ
o W S a
FB9508UAYIA Solvent based 11ag Water based @387 ILCD 2011 Midpoint+ V1.10 s#UULEN

oo A Y Y . A 9 5
LL‘HENﬂ%uﬂﬁ'l?ﬂ‘iﬂﬁ}'ﬂ]lﬂ’ﬂNﬂﬂi%‘lﬂ‘ﬂﬂ'ﬁ! Climate change ‘lﬁJLﬂWﬂ'lﬂﬂ'lislGIfﬁTi VOCs o1y
& L A < o 1 H

aunaunnnms lsmasuganannms 15 lWihiludayeezuiiwansgnunnszuaums

o

s H '
MASNIUATZVY Water based 92 1HANTZNUA Climate change 91001519 lo1hganan

o

o 1 3 v
NTZUIUMITMATOIUATEUL Solvent based ﬂgﬂ?ﬂﬂﬂ?ﬂllﬂﬁﬂﬂigﬂﬂﬁ{lu Climate change

So o 1 o o
TA8sIUNEIRINIINTEUIUMTINTITDIUATZUY Solvent based
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UBLAHOLUIUS
av X o = a2 ) o A o o
1. QUMM S euNeurNanIsNUFUNAZONIIANTLUIUMTINAAIN
< a é 3‘, dy (I} Jd A [ d‘ 4
FO8UAYTA Solvent based 118z Water based BN 2 N5z UIUMTHogA1 latinaany Tagd lail
° v o ¢ a 3 P ' A . °
MAAINIT08UAYIA Solvent based 111 TariNa3d19u1NOUSLA Water based D4 16 1/ #9919911
Tilsz@nsamdundsanveunsesinsawazawaliims lgwasam Iihgena 14
= A0 & 1 <3 a 9 ? a

2. Tunsdneiteiuaes 1 msimurazinszidoyavenfFinaindeazninves
A Aa X 4 a ° Y A v v =
[@ONNATUIINNITBINTZUIUMIHANIZI 1T uwansznuaunaden Ingsiuldaziden

4 X
NINYIVU
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A v @ a = Y o ~ Yo a =4
UATUNT AINATUNT. (2558). st udosa ugumnyedniina il las ua1sounss
o 1 a 1
ATUBUTLUNEN1GYNTYHA Solvent Based A Water Based 1UNEUIUMTHUT
o a A a 4
5O8UA. IATINUANYI, A1U1IAINTINAUNIAADY, ANLIAINTTUAAAT,
wiinenaoma TuTagnwszveund1sus
UsgmansuaiadnisuazAuAToTIIU (2560). (2560, 28 URUIOW) (589 TATINANIIN
[WuTuveEIsIATeuATIY. TIFNINYVNE. N1 43.
ava vlszie3y. (2559). 10 dud Auanso 510 Tugiveslan. invans 4WHEELS miiuiaeu
~ v J a Y =K Y
WU 3 2559, DAL UNVTIANTMI. 19199 1a01n
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e fAsmaw. (2553). mlszdunansenuawaIndouvesIaun Inernannisysaiiiy
In55Im. MIAnuIAUANGIBAUBI. HANGATIAINTTUAMAATUM TR 1Y
o a a a o
MINAUNIUYAATHNITY, MAIFIAINTINGATIHNT, ANULIAINTIUAAAS,
PHINGRITITUAAAS.
WY DOUBUWANSI. (2557). MIszliuigins¥Inved [sanennaduasvguandiua
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WFeuiteusenInNms lsurayadndsnuuasenndnussuy it Ingavie.
a a 14 [ % a a v a
Meninus. vangasaanlasnssuuriude, madnaoidasnssw, tada
Mae, WriIneaeaaling.

a £ a a A a o 05/
25ANT HUN03. (2553). M5UTLUNANTENUADANINRONYONNTEUIUNITHAAYA 718911
o a v @ a a o 1% a

Tagnann1s1lszdudgons¥in. a3 inus M.y, (MITANININIAINTIY).

NFANNA: BAUNAINGIAS YU 1INGIAATUATUNT 1T,

[ a a 14 a o 14 o W a1 1 o ?,’
auns viyaadad. (2552). UsEM gilot sz lne) ina. Frugeusosudszunii
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wIanssuneauInaen. (ma Iy lagi3edniny. December 2009-January 2010, 36

(208), 091-092
g ueane. (2554). ms/saiiuigins ¥ anveaunsev/Sueimauunugnd sz U
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Process Material SDS Chemical Component CAS no VOCs Concentration
name Y%
Pre- FCL-4428 0089 Sodium silicate 10213-79-  #N/A 70-80
treatment 3
Surfactant #N/A 10-20
Sodium nitrite 7632-00-0  #N/A 1-10
Tetrasodium pyrophosphate ~ 7722-88-5  #N/A 1-10
Mineral oil #N/A 1-10
AC-131 0080 Sodium nitrite 7632-00-0  #N/A
PREPALE 0423 Zinc compound #N/A 30-40
NE XG
Water 7732-18-5  #N/A
ADDITIVE 0420 Phosphate #N/A 20-30
4977
Tetrapotassium #N/A 20-30
pyrophosphate
Water 7732-18-5  #N/A
ADDITIVE 0419 Potassium hydroxide 1310-58-3  #N/A 23
4977B
Phosphate #N/A
Condensed phosphate #N/A
PALBOND 0422  Zinc dihydrogen phosphate ~ 13598-37-  #N/A 20-30
SX35RDT 3

Phosphoric acid 7664-38-2  #N/A 1-10
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Process Material name SDS Chemical CAS no VOCs Concentration
Component %
Manganese 18718-07-5 #N/A 1-10
dihydrogen
phosphate
Nikel compound #N/A 1-10
Hydrosilicofluoric ~ 16961-83-4 #N/A 1-10
acid
ED F1 0238 Propyleneglycol 107-98-2 #N/A 1-5
monoethylether
Methyl isobutyl 108-10-1 108-10-1 0.1-1
ketone
2-Butoxyethanol 111-76-2  111-76-2 1-5
Zinc oxide 1314-13-2 #N/A 0.1-1
Carbon black 1333-86-4 #N/A 0.1-1
Titanium dioxide 13463-67-7 #N/A 15-20
Acetic acid 64-19-7 64-19-7 0.1-1
Dioctyltin oxide 870-08-6 #N/A 1.8
F2 0239 2-Butoxyethanol 111-76-2  111-76-2 1-5
Formic acid 64-18-6 64-18-6 0.1-1
Sealer &  NT Guardcoat 0567 Phthalate ester 68515-48-0 #N/A 25-50
UBC MF-303
Calcium carbonate 471-34-1 #N/A 25-50
Clcium oxide 1305-78-8 #N/A 1-<5
Rocker #1573DC 0161 Zinc Oxide 8051-03-4 #N/A 0-1
Calcium Oxide 1305-78-8 #N/A 0-5
Titanium Dioxide = 13463-67-7 #N/A 0-1
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
#1574L 0163 Zinc Oxide 8051-03-4 #N/A 0-1
L
Calcium Oxide 1305-78-8 #N/A 0-3
M200 0398 Phthalate ester 68515-48- #N/A 25-50
0
Calcium carbonate 471-34-1 #N/A 25-50
Calcium oxide 1305-78-8 #N/A 1-<5
Primer L30 0085 ethylbenzene 100-41-4 100-41-4 0.1-1
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.01-0.1
toluene 108-88-3 108-88-3 5-10
ethylene glycol monobutyl 111-76-2 111-76-2 5-10
ether
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
silica amorphous 112926- #N/A 0.1-1
00-8
n-butyl acetate 123-86-4 123-86-4 1-5
titanium dioxide 13463-67- #N/A 15-20
7
xylene 1330-20-7  1330-20-7 10-15
carbon black 1333-86-4 #N/A 1-5
formaldehyde 50-00-0 50-00-0 0.1-1
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
solvent naphtha petroleum,  64742-94- #N/A 1-5
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 1-5
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
n-butanol 71-36-3 #N/A 1-5
isobutanol 78-83-1 78-83-1 0.1-1
naphthalene 91-20-3 91-20-3 0.1-1
1,2,4-trimethyl benzene 95-63-6 95-63-6 0.1-1
L53 0086 ethylbenzene 100-41-4 100-41-4 1-5
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.01-0.1
ethylene glycol monobutyl 111-76-2 111-76-2 1-5
ether
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
silica amorphous 112926- #N/A 0.1-1
00-8
n-butyl acetate 123-86-4 123-86-4 1-5
titanium dioxide 13463-67- #N/A 15-20
7
xylene 1330-20-7  1330-20-7 10-15
carbon black 1333-86-4 #N/A 0.1-1
formaldehyde 50-00-0 50-00-0 0.1-1
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
solvent naphtha petroleum,  64742-94- #N/A 1-5
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 5-10
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
n-butanol 71-36-3 #N/A 1-5
isobutanol 78-83-1 78-83-1 0.1-1
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
naphthalene 91-20-3 91-20-3 0.1-1
1,2,4-trimethyl benzene 95-63-6 95-63-6 0.1-1
L80 0087 ethylbenzene 100-41-4 100-41-4 0.1-1
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.01-0.1
ethylene glycol monobutyl 111-76-2 111-76-2 5-10
ether
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
silica amorphous 112926- #N/A 0.1-1
00-8
n-butyl acetate 123-86-4 123-86-4 1-5
titanium dioxide 13463-67- #N/A 15-20
7
xylene 1330-20-7 1330-20-7 10-15
formaldehyde 50-00-0 50-00-0 0.1-1
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
C.I Pigment Yellow 110,  5590-18-1 #N/A 0.01-0.1
Yellow 137
solvent naphtha petroleum,  64742-94- #N/A 1-5
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 1-5
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
n-butanol 71-36-3 #N/A 1-5
isobutanol 78-83-1 78-83-1 0.1-1
naphthalene 91-20-3 91-20-3 0.1-1
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
1,2,4-trimethyl benzene 95-63-6 95-63-6 0.1-1
Primer Primer 1009 1,3,5-trimethyl benzene 108-67-8 108-67-8 0.1-1
Thin. Thin :
H26
diethylene glycol 112-34-5 112-34-5 20-25
monobutyl ether
ethyl acetate 141-78-6 141-78-6 20-25
1,2,3-trimethyl benzene 526-73-8 526-73-8 1-5
solvent naphtha petroleum,  64742-94- #N/A 40-45
heavy aromatic 5
benzene 71-43-2 71-43-2 0.01-0.1
naphthalene 91-20-3 91-20-3 5-10
1,2,4-trimethyl benzene 95-63-6 95-63-6 5-10
Color AC- 0171 ethylbenzene 100-41-4 100-41-4 0.1-1
inner 10632(P
17/R59)
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.1-1
ethylene glycol monobutyl 111-76-2 111-76-2 5-10
ether
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
n-butyl acetate 123-86-4 123-86-4 5-10
titanium dioxide 13463-67- #N/A 0.01-0.1
7
xylene 1330-20-7  1330-20-7 5-10
formaldehyde 50-00-0 50-00-0 0.1-1
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Process Material SDS Chemical Component CAS no VOCs Concentratio
name n %
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
solvent naphtha 64742-94- #N/A 5-10
petroleum, heavy 5
aromatic
naphtha petroleum, light ~ 64742-95- #N/A 5-10
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
n-butanol 71-36-3 #N/A 1-5
benzene 71-43-2 71-43-2 0.01-0.1
isobutanol 78-83-1 78-83-1 0.1-1
naphthalene 91-20-3 91-20-3 1-5
1,2,4-trimethyl benzene 95-63-6 95-63-6 1-5
AC- 0173 ethylbenzene 100-41-4 100-41-4 1-5
10903(X08)
propylene glycol 108-65-6 #N/A 0.1-1
monomethyl ether
acetate, alpha-isomer
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.1-1
ethylene glycol 111-76-2 111-76-2 5-10
monobutyl ether
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
n-butyl acetate 123-86-4 123-86-4 1-5
xylene 1330-20-7  1330-20- 5-10
7
carbon black 1333-86-4 #N/A 1-5
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Process Material SDS Chemical Component CAS no VOCs Concentratio
name n %
trimethylbenzene (mixed ~ 25551-13- #N/A 0.1-1
isomers) 7
formaldehyde 50-00-0 50-00-0 0.1-1
solvent naphtha petroleum,  64742-94- #N/A 1-5
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 10-15
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
n-butanol 71-36-3 #N/A 1-5
isobutanol 78-83-1 78-83-1 1-5
naphthalene 91-20-3 91-20-3 0.1-1
1,2,4-trimethyl benzene 95-63-6 95-63-6 1-5
isopropyl benzene - 98-82-8 98-82-8 0.1-1
cumene
AC- No ethylbenzene 100-41-4 100-41-4 1-5
11019 Number
(C06,F27
)
propylene glycol 108-65-6 #N/A 0.1-1
monomethyl ether acetate,
alpha-isomer
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.1-1
ethylene glycol monobutyl 111-76-2 111-76-2 0.1-1
ether
silica amorphous 112926~ #N/A 0.01-0.1
00-8
n-butyl acetate 123-86-4 123-86-4 1-5
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Process Material SDS Chemical Component CAS no VOCs Concentration
name %
titanium dioxide 13463-67- #N/A 1-5
7
xylene 1330-20-7  1330-20- 5-10
7
carbon black 1333-86-4 #N/A 0.1-1
trimethylbenzene (mixed — 25551-13- #N/A 0.1-1
isomers) 7
formaldehyde 50-00-0 50-00-0 0.1-1
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
solvent naphtha petroleum,  64742-94- #N/A 5-10
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 10-15
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
n-butanol 71-36-3 #N/A 1-5
isophorone 78-59-1 #N/A 1-5
isobutanol 78-83-1 78-83-1 1-5
naphthalene 91-20-3 91-20-3 0.1-1
1,2,4-trimethyl benzene 95-63-6 95-63-6 1-5
isopropyl benzene - 98-82-8 98-82-8 0.1-1
cumene
AC- 0172 ethylbenzene 100-41-4 100-41-4 0.1-1
11312(D23)
C.1. Pigment Violet 19 1047-16-1 #N/A 1-5
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.1-1
ethylene glycol monobutyl 111-76-2 111-76-2 1-5

ether
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
silica amorphous 112926- #N/A 0.1-1
00-8
n-butyl acetate 123-86-4 123-86-4 1-5
titanium dioxide 13463-67- #N/A 0.1-1
7
xylene 1330-20-7  1330-20-7 5-10
carbon black 1333-86-4 #N/A 0.1-1
C.I. Pigment Blue 15 147-14-8 #N/A 5-10
formaldehyde 50-00-0 50-00-0 0.1-1
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
solvent naphtha petroleum,  64742-94- #N/A 5-10
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 5-10
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
n-butanol 71-36-3 #N/A 1-5
benzene 71-43-2 71-43-2 0.01-0.1
isobutanol 78-83-1 78-83-1 1-5
naphthalene 91-20-3 91-20-3 1-5
1,2,4-trimethyl benzene 95-63-6 95-63-6 1-5
Color Color 1008 1,3,5-trimethyl benzene 108-67-8 108-67-8 1-5
inner inner
Thin. Thin :

No.36
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
ethylene glycol monobutyl 111-76-2 111-76-2 20-25
ether
n-butyl acetate 123-86-4 123-86-4 15-20
ethyl acetate 141-78-6 141-78-6 10-15
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
solvent naphtha petroleum,  64742-94- #N/A 10-15
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 20-25
aromatic solvent 6
benzene 71-43-2 71-43-2 0.01-0.1
naphthalene 91-20-3 91-20-3 1-5
1,2,4-trimethyl benzene 95-63-6 95-63-6 10-15
isopropyl benzene - 98-82-8 98-82-8 1-5
cumene
Base C06 1007 ethylbenzene 100-41-4 100-41-4 1-5
Paint
p-xylene 106-42-3 106-42-3 0.1-1
m-xylene 108-38-3 108-38-3 1-5
propylene glycol 108-65-6 #N/A 0.01-0.1
monomethyl ether acetate,
alpha-isomer
toluene 108-88-3 108-88-3 0.1-1
n-octane 111-65-9 111-65-9 1-5
oleic acid 112-80-1 #N/A 0.01-0.1
n-butyl acetate 123-86-4 123-86-4 1-5
xylene 1330-20-7  1330-20-7 5-10
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
carbon black 1333-86-4 #N/A 0.1-1
formaldehyde 50-00-0 50-00-0 0.1-1
ethanol 64-17-5 64-17-5 0.1-1
naphtha petroleum, light 64741-66- #N/A 0.1-1
alkylate 8
naphtha petroleum, light 64742-95- #N/A 0.1-1
aromatic solvent 6
methanol 67-56-1 67-56-1 0.01-0.1
n-butanol 71-36-3 #N/A 15-20
aluminium 7429-90-5 #N/A 0.1-1
phosphoric acid 7664-38-2 #N/A 0.01-0.1
white spirit 8052-41-3 #N/A 0.01-0.1
o-xylene 95-47-6 95-47-6 0.1-1
W54(S) 0598 Ethylbenzene 100-41-4 100-41-4 0.1-1
Methyl isobutyl ketone 108-10-1 108-10-1 15-20
2-Methoxy-1-methylethyl 108-65-6 #N/A 1-5
acetate
Toluene 108-88-3 108-88-3 20
2-Ethoxyethyl acatate 111-15-9 111-15-9 6.1
n-Butyl acetate 123-86-4 123-86-4 10-15
Xylene,mixed isomers, 1330-20-7 1330-20-7 0.1-1
pure
Titanium dioxide 13463-67- #N/A 10-15
7
Silicon dioxide 7631-86-9 #N/A 0.1-1
W54(P) 0597 Methyl isobutyl ketone 108-10-1 108-10-1 5-10
Toluene 108-88-3 108-88-3 19
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
n-Butyl acetate 123-86-4 123-86-4 15-20
Xylene,mixed isomers, 1330-20-7 1330-20-7 0.1-1
pure
Titanium dioxide 13463-67-7 #N/A 0.1-1
Ethyl acetate 141-78-6 141-78-6 10-15
Acetone 67-64-1 67-64-1 5-10
Methylethyl ketone 78-93-3 #N/A 0.1-1
X08 0626 Ethylbenzene 100-41-4 100-41-4 0.1-1
Methyl isobutyl ketone 108-10-1 108-10-1 15-20
2-Methoxy-1-methylethyl 108-65-6 #N/A 5-10
acetate
Toluene 108-88-3 108-88-3 13
2-Ethoxyethyl acatate 111-15-9 111-15-9 5.8
n-Butyl acetate 123-86-4 123-86-4 15-20
Xylene,mixed isomers, 1330-20-7 1330-20-7 5.8
pure
Carbon black 1333-86-4 #N/A 1-5
Titanium dioxide 13463-67-7 #N/A 0.1-1
Light aromatic solvent 64742-95-6 #N/A 1-5
naphtha
X37 1080 Ethylbenzene 100-41-4 100-41-4 0.1-1
Methyl isobutyl ketone 108-10-1 108-10-1 15-20
2-Methoxy-1-methylethyl 108-65-6 #N/A 5-10
acetate
Toluene 108-88-3 108-88-3 14
2-Ethoxyethyl acetate 111-15-9 111-15-9 5.6
n-Butyl acetate 123-86-4 123-86-4 15-20
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Process Material SDS  Chemical Component CAS no VOCs Concentration
name %
Xylene,mixed isomers, 1330-20-7 1330-20-7 5.5
pure
Carbon black 1333-86-4 #N/A 1-5
Titanium dioxide 13463-67-7 #N/A 0.1-1
Light aromatic solvent  64742-95-6 #N/A 1-5
naphtha
SPM- 0822 aluminium Proprietary #N/A <3
300MZ
CUD10023
BLUE(M)
carbon black Proprietary #N/A <0.3
Blue pigment Proprietary #N/A <6
Other pigment (s) Proprietary #N/A <0.5
Acrylic resin Proprietary #N/A 15-25
Melamine Proprietary #N/A 5-15
formaldehyde resin
Toluene 108-88-3 108-88-3 <10
Xylene 1330-20-7 1330-20-7 15-30
Butyl acetate 123-86-4 123-86-4 1-10
Ethylene acetate 141-78-6 141-78-6 <8
Methanol 67-56-1 67-56-1 1-5
N-butanol 71-36-3 #N/A 1-5
Other solvent (s) Proprietary #N/A 1-10
F27 0826 ethylbenzene 100-41-4 100-41-4 5-10
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
p-xylene 106-42-3 106-42-3 1-5
methyl isobutyl ketone 108-10-1 108-10-1 0.01-0.1
m-xylene 108-38-3 108-38-3 1-5
propylene glycol 108-65-6 #N/A 0.01-0.1
monomethyl ether acetate,
alpha-isomer
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.01-0.1
toluene 108-88-3 108-88-3 0.1-1
n-octane 111-65-9 111-65-9 1-5
oleic acid 112-80-1 #N/A 0.01-0.1
n-butyl acetate 123-86-4 123-86-4 0.1-1
xylene 1330-20-7  1330-20-7 5-10
carbon black 1333-86-4 #N/A 0.1-1
formaldehyde 50-00-0 50-00-0 0.1-1
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
ethanol 64-17-5 64-17-5 0.1-1
naphtha petroleum, light 64741-66- #N/A 1-5
alkylate 8
solvent naphtha petroleum,  64742-94- #N/A 1-5
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 0.1-1
aromatic solvent 6
methanol 67-56-1 67-56-1 0.1-1
n-butanol 71-36-3 #N/A 15-20
aluminium 7429-90-5 #N/A 0.1-1
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
naphthalene 91-20-3 91-20-3 0.1-1
o-xylene 95-47-6 95-47-6 1-5
1,2,4-trimethyl benzene 95-63-6 95-63-6 0.1-1
u2s 0829 Ethylbenzene 100-41-4 100-41-4 44
2-Methoxy-1-methylethyl 108-65-6 #N/A 1-5
acetate
2-Butoxyethanol 111-76-2 111-76-2 0.1-1
diethylene glycol 112-34-5 112-34-5 5-10
monobutyl ether
Xylene,mixed isomers, 1330-20-7 1330-20-7 27
pure
ethyl acetate 141-78-6 141-78-6 1-5
formaldehyde 50-00-0 50-00-0 0.33
methanol 67-56-1 67-56-1 1-5
1-Butanol 71-36-3 #N/A 5-10
Aluminium 7429-90-5 #N/A 5-10
White spirits 8052-41-3 #N/A 1-5
Ul17 0702 ethylbenzene 100-41-4 100-41-4 5-10
p-xylene 106-42-3 106-42-3 1-5
m-xylene 108-38-3 108-38-3 1-5
propylene glycol 108-65-6 #N/A 0.01-0.1
monomethyl ether acetate,
alpha-isomer
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.01-0.1
toluene 108-88-3 108-88-3 0.1-1
n-octane 111-65-9 111-65-9 1-5
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
oleic acid 112-80-1 #N/A 0.01-0.1
xylene 1330-20-7  1330-20-7 5-10
carbon black 1333-86-4 #N/A 0.1-1
C.1. Pigment Blue 15 147-14-8 #N/A 0.1-1
formaldehyde 50-00-0 50-00-0 0.1-1
1,2,3-trimethyl benzene 526-73-8 526-73-8 0.1-1
ethanol 64-17-5 64-17-5 0.1-1
naphtha petroleum, light 64741-66- #N/A 0.1-1
alkylate 8
kerosene, (petroleum), 64742-81- #N/A 0.1-1
hydrodesulfurised 0
solvent naphtha petroleum,  64742-94- #N/A 1-5
heavy aromatic 5
naphtha petroleum, light 64742-95- #N/A 0.1-1
aromatic solvent 6
methanol 67-56-1 67-56-1 0.1-1
n-butanol 71-36-3 #N/A 15-20
aluminium 7429-90-5 #N/A 1-5
naphthalene 91-20-3 91-20-3 0.1-1
o-xylene 95-47-6 95-47-6 1-5
1,2,4-trimethyl benzene 95-63-6 95-63-6 0.1-1
Base Base 0124 Toluene 108-88-3 108-88-3 61
Thin. Thin
(T3)
2-Ethoxyethyl acatate 111-15-9 111-15-9 5
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Process Material SDS Chemical Component CAS no VOCs Concentration
name %
diethylene glycol 112-34-5 112-34-5 9
monobutyl ether
Ethy accetate 141-78-6 141-78-6 5
Heavy aromatic solvent 64742-94- #N/A 10
naphtha 5
2-Methypropan-1-ol 78-83-1 78-83-1 10
Base 0940 1,3,5-trimethyl benzene 108-67-8 108-67-8 0.1-1
Thin.(T610)
toluene 108-88-3 108-88-3 40-45
diethylene glycol 112-34-5 112-34-5 10-15
monobutyl ether
1,2,3-trimethyl benzene 526-73-8 526-73-8 1-5
solvent naphtha petroleum,  64742-94- #N/A 35-40
heavy aromatic 5
benzene 71-43-2 71-43-2 0.01-0.1
naphthalene 91-20-3 91-20-3 5-10
1,2,4-trimethyl benzene 95-63-6 95-63-6 5-10
Base Thin. 1006 TOLUENE 108-88-3 108-88-3 20-50
T1
BUTYL ACETATE 123-86-4 123-86-4 10 - 50
ETHYL 3-ETHOXY 763-69-9  763-69-9 1-20
PROPIONATE
OTHER SOLVENT (s) Proprietar #N/A 1-20

Y
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Process Material SDS Chemical Component CAS no VOCs Concentration
name %
Base 0601 Toluene 108-88-3 108-88-3 52
Thin.(T3imp)
2-Ethoxyethyl acatate 111-15-9 111-15-9 2.2
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
ethyl acetate 141-78-6 141-78-6 30-35
Heavy aromatic solvent ~ 64742-94- #N/A 1-5
naphtha 5
2-Methypropan-1-ol 78-83-1 78-83-1 1-5
Solid R59 0104 Ethylbenzene 100-41-4 100-41-4 1.4
Methyl isobutyl ketone 108-10-1 108-10-1 0.1-1
Toluene 108-88-3 108-88-3 0.1-1
Xylene,mixed isomers, 1330-20-7  1330-20- 23
pure 7
Titanium dioxide 13463-67- #N/A 0.1-1
7
formaldehyde 50-00-0 50-00-0 0.72
Heavy aromatic solvent ~ 64742-94- #N/A 5-10
naphtha 5
methanol 67-56-1 67-56-1 0.1-1
1-Butanol 71-36-3 #N/A 1-5
2-Methypropan-1-ol 78-83-1 78-83-1 5-10
W32 0349 Ethylbenzene 100-41-4 100-41-4 0.1-1
Methyl isobutyl ketone 108-10-1 108-10-1 15-20
2-Methoxy-1- 108-65-6 #N/A 1-5

methylethyl acetate
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
Toluene 108-88-3 108-88-3 20
2-Ethoxyethyl acatate 111-15-9 111-15-9 6.1
n-Butyl acetate 123-86-4 123-86-4 10-15
Xylene,mixed isomers, 1330-20-7 1330-20-7 0.1-1
pure
Titanium dioxide 13463-67- #N/A 10-15
7
Silicon dioxide 7631-86-9 #N/A 0.1-1
Chessis 0231 ethylbenzene 100-41-4 100-41-4 1-5
BLACK
methyl isobutyl ketone 108-10-1 108-10-1 0.1-1
1,3,5-trimethyl benzene 108-67-8 108-67-8 0.1-1
toluene 108-88-3 108-88-3 50-55
n-butyl acetate 123-86-4 123-86-4 5-10
xylene 1330-20-7  1330-20-7 1-5
carbon black 1333-86-4 #N/A 1-5
formaldehyde 50-00-0 50-00-0 0.1-1
naphtha petroleum, light 64742-95- #N/A 1-5
aromatic solvent 6
isopropanol 67-63-0 67-63-0 1-5
n-butanol 71-36-3 #N/A 5-10
naphthalene 91-20-3 91-20-3 0.01-0.1
1,2,4-trimethyl benzene 95-63-6 95-63-6 1-5
isopropyl benzene - 98-82-8 98-82-8 0.1-1
cumene
Solid Solid 0125 2-Ethoxyethy] acatate 111-15-9 111-15-9 5
Thin. Thin.
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Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
Heavy aromatic solvent 64742-94- #N/A 95-100
naphtha 5
Clear Kino 0127 Ethylbenzene 100-41-4 100-41-4 3.6
Clear
m-Xylene 108-38-3 108-38-3 0.1-1
2-Methoxy-1-methylethyl 108-65-6 #N/A 1-5
acetate
Toluene 108-88-3 108-88-3 0.1-1
diethylene glycol 112-34-5 112-34-5 1-5
monobutyl ether
n-Butyl acetate 123-86-4 123-86-4 5-10
Xylene,mixed isomers, 1330-20-7 1330-20-7 6.6
pure
n-Heptane 142-82-5 142-82-5 1-5
formaldehyde 50-00-0 50-00-0 0.37
Heavy aromatic solvent 64742-94- #N/A 1-5
naphtha 5
Light aromatic solvent 64742-95- #N/A 5-10
naphtha 6
1-Butanol 71-36-3 #N/A 5-10
2-Methypropan-1-ol 78-83-1 78-83-1 1.5
p-Xylene 106-42-3 106-42-3 0
Mesitylene 108-67-8 108-67-8 0
Bis-(1,2,2,6,6,- 41556-26- #N/A 0
pentamethyl-4- 7
piperidyl)seb
methanol 67-56-1 67-56-1 0




A1319NIARUIN N-2 (AD)

104

Process Materia  SDS Chemical Component CAS no VOCs Concentration
I name %
2-Propanol 67-63-0 67-63-0 0
- 70321-86- #N/A 0
7
White spirits 8052-41-3 #N/A 0
Methyl 1,2,2,6,6,- 82919-37- #N/A 0
pentamethyl-4-piperidyl 7
seb
Benzotriazole 95-14-7 #N/A 0
0-Xylene 95-47-6 95-47-6 0
Clear Kino 0128 White spirits high-boiling ~ 64742-82- #N/A 50
Thin. Clear 1
Thin.
Heavy aromatic solvent 64742-94- #N/A 40-45
naphtha 5
2-Methylpropan-1-ol 78-83-1 78-83-1 10-15
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Model C Total
Production volume (car/ month) 6,902.00 1,048.00 10,122.00
Paint area per car (mz) 100.00 75.00 268.00
Paint area/month (m’) 690,200.00 78,600.00 970,796.00
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¥Ua Solvent based

Month Area (mz)
Apr'l7 970,796.00
May'l7 1,182,440.00
Jun'l7 1,313,636.00
Jul'l7 1,430,295.00
Aug'l7 1,221,719.00
Sep'17 1,550,210.00
Oct'17 837,119.00
Nov'l7 1,382,245.00
Dec'17 1,663,913.00
Jan'l8 1,383,022.00
Feb'l8 1,572,434.00
Mar'18 1,740,915.00
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Material name SDS Chemical Component CAS no VOCs Concentration
%
Surfcleaner 0507 Polycarboxylic acid salt 37199-81-8 #N/A 60-65
EC90 L-2
Surfcleaner 0506 Alkaline Salt (C) 6834-92-0 #N/A 10-20
EC90 R-2
Alkaline Salt (F) 1310-73-2 #N/A 20-30
Alkaline Salt (D) 497-19-8 #N/A 50-60
Kerosine 64742-81-0 #N/A 1-5
Surffine GL-1 0508 PHOSPHORIC ACID ,ZINC 7779-90-0 #N/A 25-30
SALT
Primer #40 0526 SODIUM HYDROXIDE 1310-73-2 #N/A 15-20
Surfdine 0503 PHOSPHORIC ACID 7664-38-2 #N/A 30-40
SD5350MFD
NITRIC ACID 7697-37-2 #N/A 1-5
HYDROFLUOROSILICIC 16961-83-4 #N/A 1-5
ACID
HYDROFLUORIC ACID 7664-39-3 #N/A 05-1.0
HYDROGEN PEROXIDE 7722-84-1 #N/A 0.01-0.05
ZINC OXIDE 1314-13-2 #N/A 5-10
NICKEL CARBONATE 3333-67-3 #N/A 1-5
MANGANESE 598-62-9 #N/A 1-5
CARBONATE
Toner 30H 0502 SODIUM NITRITE 7632-00-0 #N/A 35-40
Powernics 0505 WATER 7732-18-5 #N/A 35-40

340Z F1
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Material name SDS Chemical Component CAS no VOCs Concentration
%
KAOLIN CLAY 1332-58-7 #N/A 20-25
TITANIUM DIOXIDE 13463-67- #N/A 15-20
7
EPOXY RESIN proprietary #N/A 10-15
ETHANOL,2-BUTOXY- 111-76-2 111-76-2 5-10
DIBUTYLTIN OXIDE 818-08-6 #N/A 1-5
1-((2- 6713-03-7 #N/A 1-5
HYDROXYETHYL)THIO)PR
OPAN-2-OL
CARBON BLACK 1333-86-4 #N/A 0.1-1
OTHER PIGMENT (S) proprietary #N/A 1-5
OTHER SOLVEN (S) proprietary #N/A 0.1-1
OTHER ADDITIVE (S) proprietary #N/A 0.1-1
Powernics 340Z F2 0504 WATER 7732-18-5 #N/A 55-60
EPOXY RESIN proprietary #N/A 20-25
BLOCKEDISOCYANATE proprietary #N/A 5-10
RESIN
ETHANOL,2-BUTOXY- 111-76-2 111-76-2 1-5
ACRYLIC RESIN proprietary #N/A 1-5
ETHANOL,2-(HEXYLOXY)- 112-25-4 #N/A 1-5
OTHER POLYMER (S) proprietary #N/A 0.1-1
OTHER SOLVEN (S) proprietary #N/A 1-5
OTHER ADDITIVE (S) proprietary #N/A 1-5
M120S HV 0615 Phthalate ester 68515-48- #N/A 25-50
0
Calcium carbonate 471-34-1 #N/A 25-50
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Material name SDS Chemical Component CAS no VOCs Concentration
%
Calcium oxide 1305-78-8 #N/A 1-<5
M20S LV 0617 Phthalate ester 68515-48-0 #N/A 25-50
Calcium carbonate 471-34-1 #N/A 25-50
Calcium oxide 1305-78-8 #N/A 1-<5
MF303 0567 Phthalate ester 68515-48-0 #N/A 25-50
Calcium carbonate 471-34-1 #N/A 25-50
Calcium oxide 1305-78-8 #N/A 1-<5
MS200 0398 Phthalate ester 68515-48-0 #N/A 25-50
Calcium carbonate 471-34-1 #N/A 25-50
Calcium oxide 1305-78-8 #N/A 1-<5
L30 0633 WATER 7732-18-5 #N/A 40-45
BARIUM SULFATE 7727-43-7 #N/A 10-15
ACRYLIC RESIN Proprietary #N/A 5-10
ALKYLATED MELAMINE  Proprietary #N/A 5-10
FORMALDEHYDE RESIN
TITANIUM DIOXIDE + 13463-67-7 #N/A 5-10
2-ETHYLHEXAN-1-OL 104-76-7 104-76-7 5-10
POLYURETHANE RESIN Proprietary #N/A 1-5
PROPANOL, 1(or2)-(2- 34590-94-8 #N/A 1-5
methoxymethylethoxy)
NAPHTHA (petroleum), 64742-48-9 #N/A 1-5
hydrotreated heavy
CARBON BLACK + 1333-86-4 #N/A 0.1-1.0
OTHER POLYMERC(S) Proprietary #N/A 0.1-1.0
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Material name SDS Chemical Component CAS no VOCs Concentration
%
OTHER PIGMENT(S) Proprietary #N/A 0.1-1.0
OTHER SOLVENT(S) Proprietary #N/A 0.1-1.0
OTHER ADDITIVE(S) Proprietary #N/A 0.1-1.0
L53 0637 WATER 7732-18-5 #N/A 40-45
BARIUM SULFATE 7727-43-7 #N/A 5-10
ACRYLIC RESIN Proprietary #N/A 5-10
ALKYLATED MELAMINE  Proprietary #N/A 5-10
FORMALDEHYDE RESIN
TITANIUM DIOXIDE + 13463-67-7 #N/A 10-15
2-ETHYLHEXAN-1-OL 104-76-7 104-76-7 5-10
POLYURETHANE RESIN Proprietary #N/A 1-5
PROPANOL, 1(or2)-(2- 34590-94-8 #N/A 1-5
methoxymethylethoxy)
NAPHTHA (petroleum), 64742-48-9 #N/A 1-5
hydrotreated heavy
CARBON BLACK + 1333-86-4 #N/A 0.1-1.0
OTHER POLYMERC(S) Proprietary #N/A 0.1-1.0
OTHER PIGMENT(S) Proprietary #N/A 0.1-1.0
OTHER SOLVENT(S) Proprietary #N/A 0.1-1.0
OTHER ADDITIVE(S) Proprietary #N/A 0.1-1.0
L30 0643 2-Ethylhexanol 104-76-7 104-76-7 2.416
2-Dimethelaminoethanol 108-01-0 #N/A 0.126
Carbon black 1333-86-4 #N/A 0.608
Titanium dioxide 13463-67-7 #N/A 4.084
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Material name SDS Chemical Component CAS no VOCs Concentration
%
1-Propoxypropan-2-ol 1569-01-3 #N/A 1.701
Dipropyleneglycol 34590-94-8 #N/A 6.057
monomethyl eher
Formaldehyde 50-00-0 50-00-0 0.229
1-Butanol 71-36-3 #N/A 0.21
2-Methylpropan-1-ol 78-83-1 78-83-1 0.359
1-Methyl-2-pyrrolidone 872-50-4 872-50-4 0.259
Propyleneglycol 107-98-2 #N/A 0.343
monoethylether
2-Methyethanol amine 109-83-1 #N/A 0.028
Silicic acid 1343-98-2 #N/A 0.227
Aluminium hydroxide 21645-51-2 #N/A 0.227
Propylene glycol n-butyl 5131-66-8 #N/A 0.728
ether
Barium sulphate 7727-43-7 #N/A 13.614
- 126-86-3 #N/A 13.614
L53 0642 2-Ethylhexanol 104-76-7 104-76-7 4.237
2-Dimethelaminoethanol 108-01-0 #N/A 0.121
Carbon black 1333-86-4 #N/A 0.282
Titanium dioxide 13463-67-7 #N/A 12.722
1-Propoxypropan-2-ol 1569-01-3 #N/A 1.591
Dipropyleneglycol 34590-94-8 #N/A 4.241
monomethyl eher
Formaldehyde 50-00-0 50-00-0 0.214
1-Butanol 71-36-3 #N/A 0.196
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Material name SDS Chemical Component CAS no VOCs Concentration
%
2-Methylpropan-1-ol 78-83-1 78-83-1 0.336
1-Methyl-2-pyrrolidone 872-50-4 872-50-4 0.242
Propyleneglycol 107-98-2 #N/A 0.320
monoethylether
2-Methyethanol amine 109-83-1 #N/A 0.027
Silicic acid 1343-98-2 #N/A 0.707
Aluminium hydroxide 21645-51-2 #N/A 0.707
Propylene glycol n-butyl 5131-66-8 #N/A 0.681
ether
Barium sulphate 7727-43-7 #N/A 5.656
LS80 0641 2-Ethylhexanol 104-76-7 104-76-7 0.441
2-Dimethelaminoethanol 108-01-0 #N/A 0.128
Titanium dioxide 13463-67-7 #N/A 19.913
1-Propoxypropan-2-ol 1569-01-3 #N/A 1.673
Dipropyleneglycol 34590-94-8 #N/A 4.431
monomethyl eher
Formaldehyde 50-00-0 50-00-0 0.223
1-Butanol 71-36-3 #N/A 0.205
2-Methylpropan-1-ol 78-83-1 78-83-1 0.350
1-Methyl-2-pyrrolidone 872-50-4 872-50-4 0.253
Propyleneglycol 107-98-2 #N/A 0.334
monoethylether
2-Methyethanol amine 109-83-1 #N/A 0.027
Carbon black 1333-86-4 #N/A 0.016
Silicic acid 1343-98-2 #N/A 1.106
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Material name SDS Chemical Component CAS no VOCs Concentration
%
Aluminium hydroxide 21645-51-2 #N/A 1.106
1-(2-butoxy-1- 29911-28-2 #N/A 0.008
methylethoxy)Propan-2-ol
Propylene glycol n-butyl 5131-66-8 #N/A 0.710
ether
Barium sulphate 7727-43-7 #N/A 1.478
P19 0640 WATER 7732-18-5 #N/A 65-70
BARIUM SULFATE 7727-43-7 #N/A 1-5
ACRYLIC RESIN Proprietary #N/A 5-10
ALKYLATED MELAMINE  Proprietary #N/A 1-5
FORMALDEHYDE RESIN
N-BUTANOL 71-36-3 #N/A 1-5
2-ETHYLHEXAN-1-OL 104-76-7 104-76-7 1-5
POLYURETHANE RESIN Proprietary #N/A 1-5
CARBON BLACK + 1333-86-4 #N/A 0.1-1.0
OTHER POLYMERC(S) Proprietary #N/A 1-5
OTHER PIGMENT(S) Proprietary #N/A 1-5
OTHER SOLVENT(S) Proprietary #N/A 1-5
OTHER ADDITIVE(S) Proprietary #N/A 1-5
T69 0635 WATER 7732-18-5 #N/A 65-70
ANTIFOAMING AGENT Proprietary #N/A 1-5
ACRYLIC RESIN Proprietary #N/A 5-10
ALKYLATED MELAMINE  Proprietary #N/A 1-5
FORMALDEHYDE RESIN
N-BUTANOL 71-36-3 #N/A 1-5
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Material name SDS Chemical Component CAS no VOCs Concentration
%
2-ETHYLHEXAN-1-OL 104-76-7 104-76-7 1-5
POLYURETHANE RESIN Proprietary #N/A 1-5
OTHER POLYMERC(S) Proprietary #N/A 1-5
OTHER PIGMENT(S) Proprietary #N/A 1-5
OTHER SOLVENT(S) Proprietary #N/A 1-5
OTHER ADDITIVE(S) Proprietary #N/A 1-5
u17 0915 WATER 7732-18-5 #N/A 30-45
BARIUM SULFATE 7727-43-7 #N/A 1-5
ACRYLIC RESIN Proprietary #N/A 5-10
ALKYLATED MELAMINE  Proprietary #N/A 1-5
FORMALDEHYDE RESIN
N-BUTANOL 71-36-3 #N/A 1-5
2-ETHYLHEXAN-1-OL 104-76-7 104-76-7 1-5
POLYURETHANE RESIN Proprietary #N/A 1-5
CARBON BLACK + 1333-86-4 #N/A 1-5
OTHER POLYMERC(S) Proprietary #N/A 1-5
OTHER PIGMENT(S) Proprietary #N/A 1-5
OTHER SOLVENT(S) Proprietary #N/A 1-5
OTHER ADDITIVE(S) Proprietary #N/A 1-5
A66 0648 2-Ethylhexanol 104-76-7 104-76-7 8.251
2-Dimethelaminoethanol 108-01-0 #N/A 0.618
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.397
Formaldehyde 50-00-0 50-00-0 0.122
1-Butanol 71-36-3 #N/A 1.309
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Material name SDS Chemical Component CAS no VOCs Concentration
%
2-Methylpropan-1-ol 78-83-1 78-83-1 0.168
Ethybenzene 100-41-4 100-41-4 0.015
Propyleneglycol 107-98-2 #N/A 0.568
monoethylether
2-Methoxy-1-methylethyl 108-65-6 #N/A 0.020
acetate
Oleic acid, pure 112-80-1 #N/A 0.081
Amorphous precipitated 112926-00-8 #N/A 0.067
sillica
Carbon black 1333-86-4 #N/A 0.025
Titanium dioxide 13463-67-7 #N/A 0.071
1-Propoxypropan-2-ol 1569-01-3 #N/A 0.769
1-(2-butoxy-1- 29911-28-2 #N/A 0.372
methylethoxy)Propan-2-ol
Propylene glycol n-butyl 5131-66-8 #N/A 0.012
ether
Light aromatic solvent 64742-95-6 #N/A 0.435
naphtha

Methanol 67-56-1 67-56-1 0.042
Aluminium 7429-90-5 #N/A 2.794

Silicon sioxide 7631-86-9 #N/A 0.067

White spirits 8052-41-3 #N/A 0.749
X08 0644 2-Ethylhexanol 104-76-7 104-76-7 11.184
2-Dimethelaminoethanol 108-01-0 #N/A 0.584
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.436
Carbon black 1333-86-4 #N/A 0.957
1-Propoxypropan-2-ol 1569-01-3 #N/A 1.709
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Material name SDS Chemical Component CAS no VOCs Concentration
%
Formaldehyde 50-00-0 50-00-0 0.136
1-Butanol 71-36-3 #N/A 1.463
Ethybenzene 100-41-4 100-41-4 0.009
Propyleneglycol 107-98-2 #N/A 0.327
monoethylether
2-Methoxy-1-methylethyl 108-65-6 #N/A 0.022
acetate
2-Butoxyethanol 1111-76-2 #N/A -
Amorphous precipitated 112926-00-8 #N/A 0.075
sillica
Mica 12001-23-4 #N/A 0.008
Zirconium dioxide 1314-23-4 #N/A -
Titanium dioxide 13463-67-7 #N/A 0.006
Tin(IV) oxide 18282-10-5 #N/A -
1-(2-butoxy-1- 29911-28-2 #N/A 0.855
methylethoxy)Propan-2-ol
Methanol 67-56-1 67-56-1 0.047
Silicon sioxide 7631-86-9 #N/A 0.075
2-Methypropan-1-ol 78-83-1 78-83-1 0.097
W19 0649 2-Ethylhexanol 104-76-7 104-76-7 7.207
2-Dimethelaminoethanol 108-01-0 #N/A 0.461
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.362
Titanium dioxide 13463-67-7 #N/A 17.306
1-Propoxypropan-2-ol 1569-01-3 #N/A 1.446
1-(2-butoxy-1- 29911-28-2 #N/A 1.443

methylethoxy)Propan-2-ol
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Material name SDS Chemical Component CAS no VOCs Concentration
%
Formaldehyde 50-00-0 50-00-0 0.11
1-Butanol 71-36-3 #N/A 1.182
2-Methylpropan-1-ol 78-83-1 78-83-1 0.196
Ethybenzene 100-41-4 100-41-4 0.018
Propyleneglycol 107-98-2 #N/A 0.661
monoethylether
2-Methoxy-1-methylethyl 108-65-6 #N/A 0.018
acetate
Oleic acid, pure 112-80-1 #N/A 0.002
C.1.Pigment Green 7 1328-53-6 #N/A 0.002
2-((2-ethylhexyl)- 1559-35-9 #N/A 0.893
ox4)Ethanol
Propylene glycol n-butyl 5131-66-8 #N/A 0.003
ether
Light aromatic solvent 64742-95-6 #N/A 0.007
naphtha
Methanol 67-56-1 67-56-1 0.038
Aluminium 7429-90-5 #N/A 0.063
White spirits 8052-41-3 #N/A 0.024
W54 C/B 0646 2-Ethylhexanol 104-76-7 104-76-7 7.221
2-Dimethelaminoethanol 108-01-0 #N/A 0.336
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.369
Titanium dioxide 13463-67-7 #N/A 15.84
1-Propoxypropan-2-ol 1569-01-3 #N/A 1.324
1-(2-butoxy-1- 29911-28-2 #N/A 1.321
methylethoxy)Propan-2-ol
Formaldehyde 50-00-0 50-00-0 0.115
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Material name SDS Chemical Component CAS no VOCs Concentration
%
1-Butanol 71-36-3 #N/A 1.242
Ethybenzene 100-41-4 100-41-4 0.007
Propyleneglycol 107-98-2 #N/A 0.26
monoethylether
2-Methoxy-1-methylethyl 108-65-6 #N/A 0.018
acetate
Oleic acid, pure 112-80-1 #N/A 0.001
Ferric oxide 1309-37-1 #N/A -
C.1.Pigment Green 7 1328-53-6 #N/A 0.001
Carbon black 1333-86-4 #N/A 0.002
2-((2-ethylhexyl)- 1559-35-9 #N/A 0.88
ox4)Ethanol
Propylene glycol n-butyl 5131-66-8 #N/A 0.002
ether
Light aromatic solvent 64742-95-6 #N/A 0.008
naphtha
Methanol 67-56-1 67-56-1 0.04
Aluminium 7429-90-5 #N/A 0.046
2-Methylpropan-1-ol 78-83-1 78-83-1 0.077
White spirits 8052-41-3 #N/A 0.015
W54 P/B 0645 2-Ethylhexanol 104-76-7 104-76-7 9.86
2-Dimethelaminoethanol 108-01-0 #N/A 0.438
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.48
Aluminium oxide 1344-28-1 #N/A 1.083
Titanium dioxide 13463-67-7 #N/A 0.444
2-((2-ethylhexyl)- 1559-35-9 #N/A 1.145

ox4)Ethanol
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Material name SDS Chemical Component CAS no VOCs Concentration
%
Formaldehyde 50-00-0 50-00-0 0.15
1-Butanol 71-36-3 #N/A 1.616
2-Methylpropan-1-ol 78-83-1 78-83-1 0.101
Ethybenzene 100-41-4 100-41-4 0.009
Propyleneglycol 107-98-2 #N/A 0.339
monoethylether
2-Methoxy-1-methylethyl 108-65-6 #N/A 0.023
acetate
Amorphous precipitated 112926-00-8 #N/A 0.078
sillica
Mica 12001-23-4 #N/A 0.218
Zirconium dioxide 1314-23-4 #N/A 0.021
1-Propoxypropan-2-ol 1569-01-3 #N/A 0.779
Tin(IV) oxide 18282-10-5 #N/A 0.018
Tin(1V) oxide 18282-10-5 #N/A 0.39
Methanol 67-56-1 67-56-1 0.052
Silicon sioxide 7631-86-9 #N/A 0.078
M09 0986 2-Ethylhexanol 104-76-7 104-76-7 5-10
2-Dimethelaminoethanol 108-01-0 #N/A 0.1-1
2-Butoxyethanol 111-76-2 111-76-2 0.1-1
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.1-1
Formaldehyde 50-00-0 50-00-0 0.11
1-Butanol 71-36-3 #N/A 1-5
P57 0985 2-Ethylhexanol 104-76-7 104-76-7 5-10
2-Dimethelaminoethanol 108-01-0 #N/A 0.1-1
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Material name SDS Chemical Component CAS no VOCs Concentration
%
2-Butoxyethanol 111-76-2 111-76-2 0.1-1
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.1-1
Titanium dioxide 13463-67-7 #N/A 1-5
1-Butanol 71-36-3 #N/A 1-5
Clear N 0616 ACRYLIC RESIN Proprietary #N/A 75-80
ADDITIVE (S) Proprietary #N/A 5-10
SOLVENT (S) Proprietary #N/A 10-15
Clear K 0620 Ethybenzene 100-41-4 100-41-4 0.1-1
Mesitylene 108-67-8 108-67-8 1.7
Toluene 108-88-3 108-88-3 0.1-1
2-(2-ethoxyethoxy)Ethyl 112-15-2 #N/A 1-5
acetate
Xylene,mixed isomers, pure 1330-20-7 1330-20-7 0.1-1
Light aromatic solvent 64742-95-6 #N/A 10-15
naphtha
1-Butanol 71-36-3 #N/A 5-10
Ethyl 3-ethoxypropionate 763-69-9 #N/A 5-10
1,2,4-Trimethylbenzene 95-63-6 95-63-6 0
p-Xylene 106-42-3 106-42-3 0
Propyleneglycol 107-98-2 #N/A 0
monoethylether
m-Xylene 108-38-3 108-38-3 0
n-Butyl acetate 123-86-4 123-86-4 0
n-Heptane 142-82-5 142-82-5 0
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Material name SDS Chemical Component CAS no VOCs Concentration
%
2-Propanol 67-63-0 67-63-0 0
Benotriazole 95-14-7 #N/A 0
o0-Xylene 95-47-6 95-47-6 0
Cumen 98-82-8 98-82-8 0
Thinner N 0627 HEAVY AROMATIC 647-42-945 #N/A 20-25
SOLVENT NAPHTHA
ESTER Proprietary #N/A 75-80
Thinner K 0619 2-Methoxy-1-methylethyl 108-65-6 #N/A 1-5
acetate
Dietylene glycol monobutyl 112-34-5 #N/A 45-50
ether
HEAVY AROMATIC 64742-94-5 #N/A 45-50

SOLVENT NAPHTHA
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AITNNIARNUIN V-3 AIDY1IN15ATUIN Functional unit mauﬁﬂumywu 2560 U9

A v oW I A

NILUIUMIMAAINITOOUATUA Water based

Type of Model Paint area per Production volume Paint area/ month
product car (mz) (car/ month) (mz)
CBU A Al 75.67 24.00 1,816.08
A2 75.67 238.00 18,009.46
A3 75.67 1,920.00 145,286.40
A4 75.67 13.00 983.71
A5 75.67 510.00 38,591.70
A6 75.67 10.00 756.70
B Bl 92.00 233.00 21,436.00
B2 92.00 2,169.00 199,548.00
B3 92.00 82.00 7,544.00
B4 92.00 - -
B5 92.00 2.00 184.00
KD parts A Al 26.00 3,060.00 79,560.00
B1 26.00 3,600.00 93,600.00

Total 966.02 11,861.00 607,316.05
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¥1ia Water based

Month Area (mz)
Apr'l7 607,316.05
May'17 928,724.37
Jun'l7 1,004,940.13
Jul'l7 1,336,930.80
Aug'l7 1,136,623.49
Sep'l7 1,506,443.18
Oct'17 1,103,377.91
Nov'l7 1,083,414.82
Dec'l7 1,127,321.50
Jan'l8 1,144,789.79
Feb'18 1,304,853.80

Mar'18 1,209,153.03
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