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FIKKiEEMegatrend

Global Megatrend

B The population of those over 65 from 8% today will increase to 13% by 2030
B China and India will account for 35% of world population by 2030

B 60% of world population will live in cities by 2030

B 80% of all urban growth in the next 20 years will take place in Africa and Asia
B Estimated global gap between water supply and demand will be 40% by 2030

60% of world population will live in
cities by 2030

The populatlon of those over 65 from 8%'today
w:II increase to 13% by 2030
=2 3N Ny /8
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GREENHOUSE GAS EMISSIONS
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VOC vs. HAPs

Hazard Air Pollutants (HAPs)
= I:\ /5%\%

PM2.5¥I1E3/]\?

PM10 8
WIS 10um

PM2.5\iS W 552.5um ‘ °

WHH~00um  |o—

AHEE /RN

Volatile Organic Compound (VOC)
EHEMARESY

O Not all VOC chemicals belong to HAPs (hazard Air Pollutants) and vise versa.
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VOC + HAPs = SMOG (B E)
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Particulate Matter (PM)4E BX 14 il

ATMOSPHERIC AEROSOL PROCESSES
VOC

Volatile
Compounds > Organic Particles
Semivolatile A
Compounds OH S Sr—" : /J \/JFH 'jr
econdary Organic
Semivolatile and %—> RO, — Particles e
Gaseous Compounds

Organic
Compounds

NO,
/ | Inorganic  N,O,4
NO NO, N Nitrates ¥
YA 25 £ el
Ozone m 22 3R iz
/ NH4NO4
NH
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@ Comparison of Daily VOC Emissions
| acwiB) Estimated 2010 Annual Average Emissions

v

20
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day 1
5
0
Architectural  Gasolire Chemical Prirtirg Petroleum  Achesives and
Coatings  Dispensing  Processes Refining Sealarts
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[ PR 22 IR #8528 Kt benchmark 2 1

B Rbenchmark %3 1

Treehugger : 5 Zero-VOC Interior Paints for a Freshly-Renovated, Healthy Home

Behr Premium Plus Benajmin Moore Milk Paint YOLO Sherwin-Williams

Enamel Low Luster Natura/Aura Colorhouse Harmony

http://www.treehugger.com/green-home/5-zero-voc-interior-paints-renovation-healthy-home.html
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e Work as solvents and diluents (i& )
e Give open time and improve flow leveling (it i)
e Help penetration (e. g. wood finish and coatings)

e Coalesce polymer (such as latex emulsion) particles to form

continuous film (5% fZ B )
e Improve coatings low temperature application (3715 l)

e Enhance coatings storage stability at low temperature
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VOCs (HE32 - BB

. 'volatility Organic
_ chemicals' that have a
boiling point between 50°C ~260
°C at standard atmospheric

pressure.
JPMA, http://www.toryo.or.jp/index.html

* organic compounds
that have boiling
points roughly in the range

of 50~250°C.
Health Can he=sc.gc.ca

£101.3kPatZ £ B
N EIEHRAERE

£R250 °C WAKIESY -
8 18582-2008 EREMEEHH
ERBEENERE

BhE B NEERR
TluakrE - B
REKPENEEBFURNESY
CNS15080-Maximum volatile organic
cempound content limit value for

architectural coatings
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organic compound
having an initial boiling
point <250 °C measured at 101.3kPa

standard atmospheric pressure.
252004 /42 /EC, EUR-Lex, http://eur-lex(europa.eu

S 1y compound 0

WNEPL olvents' that have
AN a boiling point
below 250°C at standard

atmospheric pressure.
BCF, http://www.coatings.org.uk/
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O VOC means any compound of carbon, excluding carbon monoxide, carbon
dioxide, carbonic acid, metallic carbides or carbonates, and ammonium
carbonate, which participates in atmospheric photochemical reactions.

O Reflect its predominant concern over outdoor air pollutants
* VOCs + NOx + heat + sunlight - O,
« Some VOCs are powerful infrared absorbers and thus contribute to the
problem of global warming.

O Chemicals having negligible photochemical reactivity are not be classified as
VOC by EPA. Such as:

 Methane (EF¥5)

* Ethane (&)%)

* Methylene chloride (— & %)
* Acetone (Af)

» Tetrachloroethylene (M5 Z %)
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O VOC is any organic chemical with

* Boiling point below 250 °C at a standard atmospheric pressure of 101.3 kPa
 Vapor pressure higher than 0.01

O VOC definition is only dependent on chemical’s B.P. and clearly defined

WHO : World Health Organization

WHO, as cited in ISO 16000-6, defined VOC as any organic
compound whose boiling point is in the range from (50 °C to
100 °C) to (240 °C to 260 °C), corresponding to having
saturation vapour pressures at 25 °C greater than 100 kPa.

World Health Organization
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Lower Volatile Organic Compounds (VOCs), VOCs;EfEmM e EEE =R i =R ZFIEA
Lower cost, and Lower pollution!!

ot 11 S _ “ 200g/LLL N (20195F LAAT)
O ERAEHENAOZHE30~60% ZOJEEME

1A (VOCs) © 1 FNon-VOCZR K o] & /D 5 4% “ 100g/LLAF (2019 L 18)
S WD RBERNERTER - :

AN scAQMD

O mPvocsZEIKEMEHFE B - FENon- I/OC ——— s0g/LLLF
VOCsER B R R H B E RIEIRFHF ) - g
() PORCR 30g/LL T
£ HBE ZRVOCE LR
=o aig X 28 ESJE P
ﬁ%ﬂ CNS 15080 2004/42/EC European Directive South Coast AQMD amended
(20191E1F) (2010.1.1) June 3, 2011

Flat 50 g/L 30g/L 50 g/L

Nonflat 100 g/L 100 g/L 50 g/L
TR
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ISO 11890-1 ISO 11890-2
VOC>150g/L(fFRa& 2 E=1) VOC<150g/L(fREZ = E=1)
100%-[&E 32 %-7K 7 % GC/MS EE D HTVOC%

RIS AE (7K /A FHI7K) FERIESAE (7K /AHIIK)
Karl-Fisher Karl-Fisher
EHEKSH % sTEKS %

110°C, 1/\FF
B IR B IEEREFE %

X

ISO 11890-155 25 B2 E hEE(LKREE)
B 110.63 HaCo~
3 max e | AE 117.7 0"y
1.7 85> 110°CHYIE EE M A T - REEE hE T (BC; 154°C)
& | H 3 2% M 358 — & : yl glycidyl ether (B.P.=
2 BARREMHERIEE C o YT o ethe
_BX 138.5~141.5 HsC 0/\3
N - N-__FIEERERE |153.0 Butyl glycidyl ether (B.P.=164°C)
RO 155.65
g 197.85
__HEz 244.8 Pl i
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ErEB 32 (F IS0 11890-218 A M FEAIVOCs

Cold-injection : & E E & 72 F 72 1

_ _ ZONE _
A H B H
ERAR, B HUAE/
meEtEE Faie
o~
9 8 _10 18 _20 28 min
40 100 250 600 °C

AREm: BMEREE

RIR%Em: SEREERY

AN,

Karl Fischer HEBREENE (GC/MS) GC/Ms EEE 53 Hvoc ,
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ISO 118905t & 5%

- e — ~
S ] F T . ~ -
J55E 1 ¢ R HI ] 1 § VOC & it %(m/m) , ~ DRSS R MR NOSTRGEE ™ ~ EUTWE A (HIK)
A 7’ VOC=(100—NV—m,)xp,*10 \\
5 - ] = R R V] |
R+ VOC : “J B of il " & 2 VOC & Bt %(m/m) '\ i \;c;c 4\_;;:?;;;“; ‘{'oc ak -yl !
. : 3 2 %(m/m)
NV 3 4 H 3 & %(m/m) \ ) /
m, : K& & %(m/m) \\ M= AR ) //
. So_ P BTHABZER gml 7
107 @mpree ——— —
g e s ow v O 23 3 Lo Tl R
B [ LRI ATy D TR St i) ik T O G AR AR S b AT S 7736 0 )
% WOC T g/l S~ PN
S e - S~ USARGE(HIK)
VOC, = [ ———= | % p, ¥ 1000 ’ 100-NV-m,— > m
100—p, x m, ' w el \
LA I voc,.= =l x pex 1000 \
\ mw mcci I
e VOC,, + [ ] A SRR K7 2 VOC &l » g/l 100~p, x Py “Ps¥ ZI: P y
NV © B 8 1 5 B 4 Bt %(m/m) > ‘ -7
S A NOC. ¢ I B AT 728 i 41 Bk 5 B W Se e B e 2 VOC &l » gL
my - 7R a Ye(mim ~ L e
vt < S T T
s BRI gl NV i BT T B R T Y (m/m)

pu !l 23C AP WIE + g/mL(=0.997537 g/mL) my ¢ 7K & & %(m/m)
1000 © 00 i B4 9 My * SR EM i 2 & & %(m/m)
pe P BT ZEE » g/mL
pw: 23CAKZHE » g¢/mL(=0.997537 g/mL)
Peci - BRRILE i ZERE - g/mL
1000 = i 42 P4 Y
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(High Solid)

(Water-based) (Powder coating)

* High Solid * Water-based * Powder coating
* Non-Solvent * Water-borne
* Water-dilutable
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B ERIFE = (& Bl
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% L2 S *kok * Tk
17; muvEa &t *k e B
At [P =Rk *okk *k F Kk
1% RSB (EFE) SRR EE/PE E8200E)
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mvm U.S. Paints & Coatings Market

bt SIZE (USD BILLION) BY PRODUCT, 2016 - 2027

@ WATEREORME COATINGS @ SOLVENTEORNME COATINGS @ POWDER COATINGS
® HIGH SOLIDS/RADIATION CURING @ OTHERS (SPECIALTY COATINGS)

2017
$22.2B

2016

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Source:; www.grandviewresearch.com
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SE RS ERAVER: FEBEMNE

- —HRERERS: <60% ; SERSER: >80% ; BEEE S ER:>90%

° —ﬁﬁqﬂ'ﬁ:ﬁfi: W Epoxy
13000cps~ Elf2 PU

° —ﬂxl¢s,+4§5r :> I§ “*ﬁ*% Acrylic

2000~3000 cps Alkyd

m Other

Figure 1. Share of marine and protective coating markets by resin technology.’

Table 2: Summary of Standard Epoxy Resins

Property SER BADGE BFDGE

BADGE
+ AGE RD

Description Solid 1-type Liquid Liguid Liquid
epoxy resin, Bisphencl A Bisphenol F Bisphenol A Diglycidyl
75% solids in Diglycidyl Diglycidyl Ether + AGE Reactive
xylene Ether Ether Diluent*
Epoxide equivalent weight, 430-480 182-192 167-174 195-204
EEW, (g/eq) (on resin salids)
Viscosity @ 25°C, (cP) 16,000 | 13,000 3,900 743
£12-14 alkyl glycidyl ether (AGE)
Christian Piechocki, The Dow Chemical Company, US TR MRS

f Id t al Technology
rch Institute
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BERSBRFR: REREER

'*20%/\0/\7 TP: REREERE. SR — 12K
FENE . DESBARSHRTER

Allyl glycidyl ether (AGE) 1E 52 (FR1EVOC emission)
FE~1.2 cps
i aa~154°C
10,000
H R » -
HsC O/\7 5 8.000 | 1
O g \
Butyl glycidyl ether (BGE) > 60008 4
FE< 2cps g A !
#2h~164°C a2 H000F
> g \
1
2,000+ -\\
I>_\ l-.--"--..-.-.._-.—-l—-‘I-—-.—-..
4©7[:HA 0 -
0 10 20 30 40 50
Cresyl glycidyl ether (CGE) )
FHE~5~10 cps Ratio of BGE (wt % E-51)
N o
/a%"“ﬁ 110 C https://cvcthermoset.com/product-line/erisys-group/ T MR
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B RS ERFERL: REREEE

0[]

TIP: X ER
#m 3 ot Bp(°C) FhE(cps)

[ 0
GE-20 i—ia%,ohv,l?v,ohw,i—ﬁ 103-107  10-18  125-137
)] ]
GE-22 5fgmwfngf[:::]ffh fﬁh*ik 154-160 4575  145-165

GE-24 g O 266 60-70  310-330
0

GE-23 i‘?’”‘o’““wfﬂwwxﬂawfowvzﬁ—i 3287 1523 143-156
0

https://cvcthermoset.com/product-line/erisys-group/ TR
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SEE S ENFERL: IEHREAREREMECRS)

a
@ ¢

(@]
-]
-

o o jH ?H o ? Wd @
HO OH 4 /\ @ y e o
[ O /@ @
@ — @ - & p
diols O 0] o VWTﬂ;ravrsva:wavom
o %

OH OH OH _e ‘& -
diols = /—/ and/or /{—/ and/or /—<:>—/ and/or... * m}'
: "o HO HO 7 BRESERAHNE
o nFfE ME o \Q K
ﬁ L f

@
or\ G

(g/mol) (cps) “e, 0® oL:f o o~

Epoxy-1 | 6343 | 2543 R / % _, {Bvocs{ERE
Epoxy2 | 9463 | 3122 V‘*°V';°V°“°V°V°V°V“V““ + T EE R
Epoxy-3 7344 3975 Jyﬂ,

Epoxy-4 3435 1064 *
Epoxy-5 2314 933 BREZ

9

-]

™ Epoxy oligomers
=R

e
S
=8
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= E RS ENFERL 2GRS REREME(ERN)
NCO
CHs
H 20).\“/0\/\(0»4 + + ‘{ st . \r\cm
o] CH3 NCO (n%2)
2-HPA IPDI CA
DBTDL
(Catalyst)
Y
CH3 T
- O N Fﬂ\ }f\/
AP

Low-viscosity acrylate (LPUA)

Journal of Coatings Technology and Research volume 16, pages 377-385 (2019)
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SERSENFERL N E2HIEEERFERME(ZTEE)
o OH
S "
o NaN, ,NH,CI Ny o
V/\o?&o M“h:?lf Weter To?e'o N
iy e =
Trimethylol propane SN
Triglycidyl ether
(TMPTE)
= m/_:_/ou
TOLUENE
REFLUX 24krs REFLUX 24ars
OH on
OH oH
KE"‘:" :z,'g‘ /\g OH HO N""O\.é/; 05 N >
N ° “‘u\ \:)/\;'“ N-N" on
klf‘?{o\/g ks o W g

Polyol-2(PL-2)
S. kantheti et al./Reactive & Functional Polymers 73 (2013) 1

Polyol-1(PL-1)
TERIFMRER

Industrial Technology
Research Institute

597-1605
f
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Bt

o "0
s ) . S .
\| ij""sJ I“s I/ :.]—, ™ Y q:; /",:‘s’i\S{:I;\’I = 7
N e * Wk gj;L pAGE L
o o]
RAFT 0 j:)
polymerization _
Hydroxyl-terminated PMEA
(HO-PMEA-OH)
OQ‘C‘:N - _ N;C¢O — ‘ " 5 ’ —_
LA M s Smr/ H H
Jo. N 00 o o NVO\H,N N\“,—'
Polyaddition ° ~ ° ° 0
O 0

PMEA-based polyurethane (PMEA-based PU)

Mater. Adv., 2021, 2, 1657-1664
TR FERE
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EE RS ERNFER: USRS ERENE (RiEE)

C
HO
HO 9 on  +

A2 AB2 °

___/"

& D o 2]
Hyperbranched polyester g |

MY oo
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1B
(D EIBRS)

DA
(Acrylic, PMIMA)

A A
(FA/A)

AV A e
(EVA)
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s X K P15t B

KBt
(EREBEOHE)
FAEREOEZ
(Polyurethane, PU)
I EteiflE 2
(Epoxy)
o« > BataiHE 2
(Polyester)
O S
(Alkyd)
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EEm o . B - FEE - #E4RE - K

Monomer droplet ¥, = RELIETE
1;" £ f}f water S
", 0
— water foin '.... o NM"-\./‘TU“E'
T
mosomer == 0 3 :
Conc. = CMC @ @) %
A & AL
( 0
H, |f H, P |
HF=(—I’" — O —(—("—{—(—0C ll?
_—® Surfactant Molecule 1 |
® Initiator Molecule \ . S04 Na
.-“""-._
/' ilh £ 22 B
L /. . Micelle Farmation ==l % Eﬁ MMA
micelle ® o
~ l - Monomer H2C OCH;
droplet CHs
Potymer particle
Fal rizafion NP
N it # R AEATEIKPS
[ ]

/S “ 9 e
O 'K—S—O0—0——S—O0OK
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HEIRK R E IR EREREFELRES)

Initial monomers ( M, ) Pre-emulsified Sdded initiators

(a small portion) C added initiators monomers( M, )

D

40~70°C 20min~1hr

) 40”70°Ca
Initiati 1~8hr
nitiation
A Diwater . Thermal or Redox initiation Polymerization
+ Surfactant addeI(;termmator
0 G
= Neutralization

ﬁ ﬁ

Termination
water-borne
acrylic binder
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HER KRS ER(PU)E EERE A

O FEZYE S % (Prepolymer Mixing Process)
Polyol + Diisocyanate + WHEZL{EEl — FEREM — Ko El— BER

0 A% (BR%) o
PonoI+Dusocyanate+W*E?HL‘.“M?ELF“E“ AT | iakait %‘; KA 8L

BRI

O 24AS
AJBRMEEKARE - BEEAMERAFTHHRERERE -

O Ketimine/Ketazine 3%
{E FBlocked Diaminef{ B EREI IMAFEZ Y - /K52 B Blocked
Diamine EiZ[R A Diamine ETHIEERE -

I#iﬁﬂﬁﬁ?ﬁ’.ﬁ
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HEIRY Kt R R B (PU) R EERETE

FEZ YR 5% (Prepolymer Mixing Process)

COOH

HO—{1-OH + OCN—_FNCO +HO—ﬁ—OH + Diluent
I I I I

| Polyol | | Poly-isocyanate | Water Dispersing|| Process Aid
- Group (viscosity control)

oon- 5~ I j{-wco ST
X

l HZN*NHz

Urea Formation |

Waterborne Polyurethane Dispersion

T 2 The Lubrizal Corparation 2014, Bl rights reserved

I%iiﬂﬁiﬁ?".ﬁ
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B B pY K M IR R 5 AR (Epoxy) RIB 75 7&

FIGURE1 | Epoxy resin dispersion and amine solution (waterborne tech-
nology).

WATER © (O
(e}

009°
s

Waterborne Resin Dispersion Waterborne Amine Solution

FIGURE2 | NewGen epoxy and amine dispersions.

® Hydrophobic

=~ Hydrophilic

V(\S\TER R (&) o [ — St)ffac?ant

o
o o O 2
o
:
e © ¢
NewGen Epoxy Dispersion NewGen Amine Dispersion
https://www.pcimag.com/articles/96850-waterborne-epoxy-zinc-rich-primers--there-are-viable-options- £ E%ﬁﬁﬂ%ﬁ
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EBOKMER A EmERIRN

Product Type Company Name Trademark
Olin (Dow) Olin ® D.EN.™
High Solid Epoxy Hexion (Momentive) »u HHEXQN“':! MOMENTIVE |[EPON™
(NovalacEpoxy)  |jyntsman (cvc) SLYL ermeset EPALLOY™
52 o [ NPPN™
Dow chemical cl_in @ Xz™
Allnex (CYTEC) Allnets EYTEC BECKOPOX®
Water-based Epoxy -
Hexion (Momentive) nu H EXL?MI:IY momenTive |EPI-REZ™, EPIKOTE™
EEH o[- NPEW™
. ROH ™
Dow chemical (Rohm & Haas) X HAR AVANSE™ 200
BASF E;_E‘_ASF Acronal®, Joncryl®
Water-based Acrylic
Arkema ARKEMA Encor®
BAYER ® ®
Covestro (Bayer) cowsiol | ) Bayer Bayhydrol®, Desmodur
- { c:-ll ® ®
Water-based PU Covestro (Bayer) covestrl %,) BEIYEI‘ Bayhydrol®, Desmodur
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Global Water-based Coatings Market Revenue ﬁansparencyV)'
By Resin Type, 2017 (US$ Mn) ; Market Research
CAGR 6-4% (2017-2024)

i
oy
® Building & Construction
® Automotive
Others  Polyurethane Formaldehyde Styrene Alkyds Epoxy Acrylic
» Electronics
Source: Transparenc
= Marine
n ® Paper & Packagin
(KIEEAHER) e aging
u Others
https://www.transparencymarketresearch.com/waterbased-coatings-market.html T RS
https://www.marketresearchfuture.com/reports/water-based-coatings-market-5742 A" psatrectnlogy
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1. Colloidal dispersion in water

e ©® o 0 o O

oo e OOO O

OOOO OO o% Woss
OOOOOo

C. Coalescence and
interdiffusion

‘T>Tg

4. Homogenous Film

S AYARLSE: 1€ 7 BEOK M = B R I R 48

2. Close-packed particles

T > MFFTW B. Deformation

of particles

Optical Clarity

BEEEES

3. Dodecahedral structure
(honeycomb)
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Solvent-based (SB) Waterborne (WB) SR
Polymer chains Polymer particles
dissolve in solution dispersed in water

B P o) O | .oss°°°°i°i°°2°i°io°°l ﬁ&oﬁoi%ii
I Bulk evaporatlon

Bound H,0 at particle
interfaces

* Molecularly dissolved water

= “Bound” water: chemically or physically attached to
the polymer phase; its mobility is restricted

= “Free” water: mobile molecules in voids and pores,

__ Coalescence &

not bound to the polymer phase

P e e SN ST IIEII SN FIEETIEY ] d|ffus|ve
evaporation

[ —
o3 i
28|} 28 Y
[ = O
ERA VAR Ss| L
g = I £ © 1 1
o gL 3 2 L .

Drying time Drying time Always minor defect

ref: ElectrochimicaActa62 (2012) 199-206

Surfactant and coalescing agent remained

TEEZMRZER
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R AV EE 5

BEEE el ] albd
Evoc>ZEvoc 112 4 / T B
AiE>&E /1Eia§§‘éF§ ﬂﬁ17j<%/ﬂﬁ11|:q—un

eyze (& g

Bhet BRI AR 1/ 77 BUT
DTM(Direct to metal)Z& 3}

SE/HME/B1TE -
MBS/ DK R A%
i 15 /9 B EMRE
=T i B K /8
SN 2 MR IEFUV/BTE
S Z
3CBFERE (A @, EN il an/ €%
9h&“ﬁ(ﬁ‘m§/5}57ﬁ/ﬁ%ﬁ‘) BB kit
B /56 58
@/ E /B r
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TIP: EB R AF R P EBEERIRKIF

BA/MMA
- thermal initiator -
70-80 °C

macroRAFT agent

CryoTEMs:

TR
=
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TRFH K 2 BORE /M B ME R 5T
TIP: MBS SCK PR B R A S BMERE

Size RatioR:r=7:1

&, = dyn = 0.02 dyn = 0.04 ¢yn=0.25

Lrge Deption

Grid structure Number Ratio Large:Small

Evidence of depletion layer - AFM

* This system shows evidence of depletion layer
predicted by the modelling, depending on the
small/large number ratio.

* Confocal microscopy experiments confirm

A. Fortini et al., Phys. Rev. Lett., 116, 118301 (2016)
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IKHESR IR ERR S ZE i

OR o5 Q Omniphobic Easy
1
. - o 1
colloidal silica A R O-Si:-hydr ophobic ggw»u Blank Clean Coating
HO N
OR g N300, PH
| Si02 X OR,
O-Si |0R \—) o “g:S‘\gl\lg/SquH ~Water dlspersed
-Sj- 7%

RO-Si Y008I N nano-brush particles

L TSolGel AP SokGel

O\
solvent free ™ j ""'S/L'L‘,

m Foot Traffic Exposure test

ITRI

Industrial Technology
Research Institute

Warehouse ground (hot tire pickup)

Omniphobic by

_r’_n:;_____________________________'_

Field test: US, Santa Ana

BEHR e
HEEEET

: LY < (9,688,866 -
3 o A : . 1488927
e s e, s I S L bE  S 71201410192793.1)
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K E i 2 R EE-M K 1~ Predts

TRAEERTE ojgese iR =

KEBBAZERI SR 2 ol RO R Bt Bsurfactant - 3R BEN B EBAIEERIR

MEEA 7K B 57 B A UL SR
HsC
’ Binder system: Tg, Mw,
6 morphology etc
0 NewGen™ Optimize film
2 CH; Surfactant Ry formation &
HiC o T Drying conditions: SvSSEe
Q T iy RH, T, time, film R0 058 2 S Good sub;trate
. ; ‘Pc}_{ thickness ete NS AAYRY PEEsiciaton]
o 1 VA . -
o%:)?u' n Avoid early failure
I OH of the coating
HsC 2
3
o Formulation: Coalescents &
lasticizers, pigments et
\o> plasticizers, pigments etc

TR FERE
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K ZEi 2 HkEE-FEvochk IE B El

KRR E R SR oJAEsE AR T T
|

KMERUEANERNIER ShMHENEER BT

E =B AKEVOCs
- TMB Ester-Alcohol 20.00% -
] Low VOC
Archer RC™ oH | Coalescin Iven
F.A. Ester- 2,_ [ glycol ((;aZe:tcrimgtI?ycl)-1 g_ : © 0% Coalescent (tradmonal coalescent)
Alcohol Reactive °~) pentanediol c Archer RC
[7)
HLB ~ 3.4 ; -40.00% -
| Fatty HLB ~ 3 ﬂ:\rOH o . 4421%
Reactive Sites — Acid o ; -60.00%
rOxidative Cure”
xidative Cure | Ygo ke
2
0,
p 100% VOC 100.00% |
A M -0000%

TR FERE
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2

KM ER 2 PR ER-FZ SRR
T4 ERSE AR

KB ERERZERER - I AER“”?; BTgkBEZERSH/KERETRES
T FFearly rain resistance(f HZWRIRE . IEANOZ BB A BKM L (U silicone) i@
BE7J<'T$

Bad early rain resistance G

low-viscosity aliphatic polyisocyanates

Desmodur’ N 3600

Desmodur’ N 3400
Desmodur® XP 2580 es 39 Desmodur’ XP 2730

R=~(CH);~ R eg.nBu
HDI-Allophanate Asymmetric Trimer HDI-Uretdione

TR FERE
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KPR 22 Bk EE-Rh B0 S A B 0 7K &

ﬁEJr T:T:7J<DPE—37J<)§JZ;—$—L B 9h 2 Fisilanetd B fn M - EE KPR EMSEIEMN
R EERZEMEE

Hydrolyzate/Binder Dispersion Procedure

~&- No silane RO o . " \
7 —m- 0.2 wt% CoatOsil MP 200 silane = |/ N ’ Wi ! /

6| 2.0 wt% CoatOSil MP 200 silane
-0~ 0.2 wt% Silquest A-187 silane
54 —@- 2.0 wt% Silquest A-187 silane

: o LA LA

ml Hy per gram zinc dust
o

A —-‘-—-—“ .
1 MP-200 silane
0 T T T T
0 24 48 72 96 120 144 168 192
Time at 40°C (hours)
TR

f Industrial Technology
Research Institute
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KEER ZHE-SERE - SPVCEX MRVRE /Ml

MR ERNNTEE

SPECIALTI

100000

10000

1000 -

100

10

0.1 -

0.01 - . ‘ : .
0.01 0.1 1 10 100 1000 10000 100000

DEUCHEM

¢%' One-stop Total Solution Provider
lﬁggﬁ Lﬁ Yrs — ik 3 A R AR R A R ALt 1
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KEER ZhE-SEE - SPVCEK FRVREME/MiltE

KPR E BN B ER A 1 BELCBR

B PU A AEMBEEY  S8F  EEREL
AR e .
pIaar: o o O-e - X
R . . O-e X X
RN ° o O-e x X
R X O x-0 ® ®
pHEUE o ® x-O ® o
T 2% 1 ® ® X-® X=® e
i i 1 ® ® x-0 O ®
e O ® X X o
EREEE . o x- 0 . -
EMEE e ° . X o
DI:ULHI:M
B - B T Vrs o N8 O ek R e mAT R
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KA - R S B B 2 TR SR A9 K M B P B B R o
Kt i AR B

Polymeric

1
Electrosterid
\ Steric

(Osmotic effect)

P EBF+IEER > DEIREBY W REFEHE > D BARE
=E= ITRIE R R 75 2 o s

Size Distribution by Intensity Size Distribution by Intensity

" j (A KIS K F 18 %)

Intensity (%)
Intensity (%)
Intensity (%)
=

Size (d.nm)
— KRONOS — 813 — 814

100 Size (d_nm) 1000

— KRONOS —— LW3 L T o sh s

ITRIB R 7 AEIRHRB RMEEER - Rl ) Ha8%9E(ep, /N )>ERERE

TERIFMRER
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KRR 8- B (100 S SN EE e R

Original 210 °C/ 210 °C/
e 43 B =L & 1 hour (%) 2 hours (#R)
X Y y4 AYI AYI
S7 ITRIEE W3 (ITRIE®) 81.35 86.68 95.87 1.5 (0) 5.5 (2)
S14 - Kronos (&) 81.32 86.62 95.38 4.6 (2) 14.7 (5)
9PVC: 28 %, Rod No. 22, wet film thickness 50.29 um, coated on glass.
EEIEHER
210 °C/ 1h itiE & 210 °C/ 2hift (& 18 (Yellowness difference 2Y1)
57 s . s VAR TRERREMA
1 1
i ! 100(1.304X—1.13%2)
1 I Y=
: : Y
i | 04 : FBEE - AVISLS;
H ! 14 RESIES - 1.6<AYI3.0;
! 1 24K BB E - 3.1 <AYI<6.0;
i ] 34% - BBREEEE - 6.1 <AYI<9.0;
i ! 4% Eﬁd(“:"% 9.1 <AYI<12.0;
L=== 54 BREEE® - 12.0<AY;

B &7 BB RKER B ERN 210 °C/1~2hFE - =2

TEEZMRZER
f Industrial Technology
Research Institute
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RFA KB 5 JIDTMEZE R A B 8R4 1 58

DTM (Direct-to Metal): AEER - BEFHEY - L EAFEFE /A 5 #ll 2
TIP: P EE - IR AYcore-shell&E

&Hc

4 N A
IK B2 v JIDTMHARSE
Wet Adhesion | Acronal® PRO 763 | | Acronal® PRO 780
Aluminum Galvanized styrene-acrylic Core-shell styrene-
dispersion; silane acrylic dispersion
modified MFFT=20 °C
MFFT=28 °C
$se
=  Emulsifier stabilized =  Emulsifier stabilized
= Silane modification for = Built in corrosion
post-crosslinking / protection mechanism
\_ adhesion promotion % )
TR
' i

Copyright ITRI TG 5kt MRIERA




£
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Acronal® PRO 763
styrene-acrylic
dispersion; silane
modified
MFFT=28 °C

!

®
S
S

= Emuisifier stabilized

= Silane modification for
post-crosslinking /

&, adhesion promotion )

&

Copyright ITRI TEE:iiff TR IREFRA

f . ™
Acronal® PRO 780
Core-shell styrene-

acrylic dispersion
MFFT= 20 °C

=  Emulsifier stabilized
* Built in corrosion
protection mechanism

. A

nnnnnnnnnnnnnnnnnnnn
Rese:

THEHHRER
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T BB 150 120000 caizpis s ANAEX

The Coating Resins Compary

Waterborne Solutions for Paint Systems

HoEfk R BK R R TT R
Heavy duty paint system: 2K epoxy (zinc rich) primer
+ 2K epoxy mid-coat + 2K PU topcoat
HPERE: HA(ES)REHE g R

170~185pm

m u
=
v
~

Salt spray resistance Salt spray resistance Adhesion test
i #5%, 2000h i #%, 2500h BECKOPOX™ EP2391w/70MP-BECKOCURE™
DETTFMAEEE: ~50um DFTFRAMERE: ~200um VEH2849w/80WA + BECKOPOX™ EP2384w/56WA-
BECKOCURE™ VEH2188w/55WA + MACRYNAL™
BECKOPOX™ EP2390w/75MP- Layers 2 3: 3 bt 629;”“{ T he

BECKOCURE™ VEH2849w/80WA
I%ii‘zﬂﬁm%ﬁ
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FETERARKEREHERNSZE#E7TIV AkzoNobel

A world of possibilities for paints and coatings has been unlocked by research being
conducted by AkzoNobel, in collaboration with the Dutch Advanced Research Center
Chemical Building Blocks Consortium (ARC CBBC).

Better Living

A Coating From Nature

TR
f Industrial Technology
Research Institute
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KRR ZER): Acrylic-Epoxy Hybrids @

TIP:EREE R KIEERBUAIEE

pre-dispersed
AEH hybrid resin

= = = o [ I
It B I OO
cgngagente ®® % o
= = = 0o 0%, °¢
MIXING Part A = Acrylic-Epoxy Hybrid Resin
l * Acrylic and epoxy in the same particle
» Epoxy-functional
» Colloidal properties similar to acrylic latex
« EEW similar to SER (low hardener demand)
o % "0 200 o
‘. o= e.. o — .
“o= 0% =" o0 ue Part B = WB Amine Hardener
;.‘.‘:000.020‘.’
0® 0 =00
."e"e‘ L .e
00 0°,% ¢ % oo

I#ﬁﬂﬁﬁ%ﬁ
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KR ZE ) Acrylic-Epoxy Hybrids @
<50 g/L VOC capability

Long pot life (~ 4 — 10 hour pot life)

Fast cure (amine-epoxy reaction)

Fast dry time (lacquer dry of acrylic)

Fast hardness development
Good durability (due to acrylic)

Low viscosities for easy 2K mixing (i.e., a latex system)

Potential for multi-substrate use in industrial and commercial
architectural applications

I#Eﬂﬁiﬁ?ﬁﬁ
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IKTME2K PU: 2T ATEIEY2K PURYYSIE covestro)
)

Process of 2K waterborne film formation

1. The waterborne 2K PU mix, the PIC-in-polyol
emulsion, is sprayed on.

, Spray nozzle

- Waterborne 2K PU mix

_- Polyisocyanate droplets

—— Interstitial water

_~ Polyol particles

.
-':'a'-

"N LR~ 1 ':' Iv’
- - Substrate
:' '-" - .

. 3 ' 3 - Homogeneous PU film forms

." /; " . -

p: s v . . o

J 3 .

»

v D Polyisocyanate droplets
7 Polyol particles
4 / Interstitial water

Substrate

2. The wet coating adheres to the
substrate, drying begins.

3. Polyol particles and polyisocyanate droplets 4. Atouch-dry film forms. Physical 5. Curingis complete.
coalesce and react. The film begins to form. drying is complete, and chemical The result is a top-quality coating.
Interstitial water evaporates. hardening is well underway.

TR FERE

f Industrial Technology
R stitute
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KBS R BD o

WB Acrylic binders facilitate
easy formulation of thermal
insulation coatings, which offer :

— Low thermal conductivity
(k-value)

— Personnel protection
(safe touch)

— Insulating properties /
Energy management

— Energy savings
— Improved inspection for CUI

— Ease of installation vs.
traditional insulation

TR FERE

f Industrial Technology
Research Institute
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Energy consumption (kWh) to maintain various internal temperatures for a
six-hour period with a 125 mil DFT insulation coating.

22 — 36%
less energy

No Coating used
Internal
Temperature
IC-1002-1
180 F
(hollow glass spheres) =250 F
m325F

IC-1002-4
(silica aerogel)

0 0.2 0.4 0.6 0.8 1 1.2
Total Energy Consumed (kWh)

I#iﬁﬂﬁﬁf%’.ﬁ
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K4 B 52 SIBRE ZE i Reducing Noise and Vibration @

What is Liquid Applied Sound Damping?

* The use of coatings to reduce sound and
vibration

+ Typically used in the Automotive industry as a
replacement for bitumen or asphaltic pads used
on interior of body

* Applied by airless spray

Where else could LASD be utilized?
Any application that can benefit from sound
management and reduced noise, vibration, and

harshness (NVH):
« Marine/Rail  « Washers/Dryers + Floors/Roofs
* Automotive » Dishwashers * HVAC Ducts
* Agriculture & -« Refrigerators + Elevator Shafts
Construction « HVAC Units + Service Conduits
Equipment » Air Conditioners + Boiler Rooms
TREHHR:
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IK 14 B2 58 J1PR = 281 : Reducing Noise and Vibration @

Range of Temperature Conditions and Performance Options

Loss Factor Performance
ASTM E-756 Base Beam: 0.8 mm x 12.7 mm x 200 mm (260 mm total length)
Bake: 30 min (25°C), 30 min (150°C), Frequency Interpolation: 200 Hz

0.35

5 030 ———

S 025

[T

8 0.20 s = )Af/\i—j-\ \'\;

= 0.15 ] SOZa \\'\-\_\

go.m P == \\ N"‘\_

e

g 0.05 rre— o —

0.00

-10.0 0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Degrees C

Changes in Tg and other emulsion construction variables allow the tailoring of damping
performance to individual specifications

TEEZMRER
f Industrial Technology
Research Institute
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JK ¥ peelable/strippableEiil: EiF 14 {RiE

O REEHAHEBEFRZ KR &5 - 53R
O #ZE FEREENNET - AZEERE
O SRt - iE1REE - £EM ES5RIBERER
O it LTxREF B/ EA - FRUERNM -

Substrate

Bayhydrol UH Intergard®5400 PU205/PU206 Strippéble'Coating
oovestro‘ AI(ZONObeI @SINOGRACE RESRERSEN é SHERWIN-WILLIAMS.
) - «
TR
[ il et
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BEEUEAHRY(VOCS)ER :

BE—RREBT , QEME53HE250CUTERIILEY 2 ZRITRYE
B, BEXra2ERKR, —SLi, —Sh. —mbhk, KR, RERE, i
R, BILYIRBCNFLEN.

BOCHEZEBA/NA10 Pasi#&101.325 kPafBRE AR ET |, HET5R260
CHEMILEYREEREERHTERU LI EREZMNERILEYN
%R BERTERERRE,

= — —"al
B == ar BA
FREBRHETIEER BIRZEEREFHET
L e
2R XE - ATEm TZm.. ¥ B RIS 159908 3650
AR S =ANMEE  BEAE.. 7
ﬁﬁ%#%ﬁﬁ
REE PREHS  HE - ERSNE.... i 69 187439 42.78
i BEK - fafAFEK - &K *’Efﬁégﬁ% 10 61099 13.95
FE et BhEik - 8% BTERESH
AT 21 296.82 6.77

#aat 117 4,381.29 100
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K2 X _BHX PE + /T
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Ci Cst
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C,=0.25Btu/ft>.°F) , C, : ADRE,ppm
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#) ,BEAo o°C,
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BRIBF AT 43
Bk 1459 5 AR S (Hydrophobic Zeollte Rotor)

ERAREEEARENER, EETERE. WRBEE., BR
BERRM  EWmERTEREBE, BRHERE, GO BBHE
ERARMEBERTAERT  HRERENERETMEE
BRI,

BARGD  WEERESENEY

mEARER  BERENEBU=EZ
RIFFAE AR , B HISIO,FMAIO, & |
H A OviE pR A2 88 SR F 87 R F U /&
RIF SR FERE(AISIO,).

B BERIBASEARTEIAARLE,

7o
_

VOCHRERR

f 11

The basic structus
me zeo es s
the tetrahedra formed  These elements are joined
by a nh(on arom atthe  at the corners, where the
and one oxygen  terahedra share a single
umm at each to the oxygen atom.
| four corners.

HEHUR R R
HHEH. B
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REXE

VOCX!!?E!?MXH

BHRIR : N|CH|ASA==dﬂﬁ
SN | \E I

VOCHR#Ese

-EH -

BRIBF AT #A
Bk 1% A R AR (Hydrophobic Zeolite Rotor)
B RERHVOCsREBIFH,

 EEBRBES , RAMES B

 EEREHREBAR  FRRELHE

o REEM BT TR

o B, WY, TRELHR

o Tt 2 500-550 °C

o BHEVOCS T A BRI £ a
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Bk i % A B A5 (Hydrophobic Zeolite Rotor)

O 40 -+ 1 B 1] Mt
EEvocsE Y EE

AEBMVOCsREE

R R




1

)ﬁfiiﬂﬁ-ﬁl \H

ERAR{CE

21

mRE

FAERRFRABTRBETREY | SADERIE  EURSHAE K
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>R (Turbulent ) '
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B LEES|EVOCsEER , REBRAAR
1KELX%%HEE£F$?§:EEE§FB& ,
BRASHIELE,

B RiERE  NABERERANEWMAN
BRI EEE | FLLESSHEAE
R, B RERAYFER.

BRI M43

BRAR(CMEFRE

SUPPLEMENTAL FUEL
0 COMBUSTION CHAMBER
EXHAUST STACK | |
REGENERATOR -
! ! { CERAMIC MEDIA
‘POSI SEAL" FLOW 1 { —— —
CONTROL VALVES o =
e {1} = - - - ) - ) -
4 » ISRVES TS w— L - 1 B S
~ | = EVENFLO' INLET MANIFOLD BOOSTER FAN
. FRESH AIR .
DIVERTING DAMPER | L L :
DAMPER — EXHAUST MANIFQLD, -

| PURGING MANIFOLD ~

3 : ¥ ¥R : Xiaowen Hao, et.al, Numerical simulation of a regenerative
AIR POLLUTION SOURCES FIG. 1 thermal oxidizer for volatile organic compounds treatment, 2018

¥R : Catalytic Product International 2 7 2 &
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mEENERE
v I EFE S (Thermal stress)-iE &% BEE

NEFR
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BhRER-EXEER
REE-RKEHEH
v RinEERE

<

Media Depth in Feet Required to Achieve 95%
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