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UV/visible radiation-4f &4

Delamination-§2Hd

Pollutants-L{ 2 & A

Abrasion

Internal Stresses-L CrackAd

Chemicals-Li &HA | Lt Zt2| A

Mechanical Stress Cycling

Oxigen

Temperature Cycling

Inoic Materials

Swelling-Li =4

Biodegradation-LH & ZH0| A

Wet/Dry Cycling

A& &2 maintanencelt ot 7|

Protection against Carbonization

Excellent Water Vapor Permeability

Significantly Reduced Water Pick Up
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ol F EE < Gloss Loss
A gkoll o3t 2|
Cracking
Color Fading
Chalking
Delamination
Yellowing
kel M UVA(315 to 400nm)

Causes Some Polymer Degradation

UVB(280 to 315nm)

Responsible for Most Polymer Damage

UVC(below 280nm)

Filtered Out by Ozone in Atmosphere

B WOM 2000h
@ QUV 2000h
H2EH(dL)
BSeE2 g/id
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Shizuoka(tunnels)

Okinawa(seaside)

Tsukuba(open field)

Shizuocka(open field)

Tokyo(unoccupied ground)

Tokyo(pavement)

60 80 100

40

20

toluene insoluble

! toluene soluble

L—_] water insoluble

! water soluble
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O A+2solution
45 : B 60'C solution

40
35
30
25
20
15
10

DEY KSM By =g 2y =9 29|
N 5310 A A B B C
= -13

STANDARD

. SOLUTION
AT 60C

SOLUTION
AT ROOOM TEMP.

POWDER
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Anti-carbonization

CO2 transmission leads to carbonatisation and cracking of the concrete

~carbonatisation(in mm) of mortar

S

without silicate silicone silicone acrylic

coating based emulsion emulsion emulsion
emulsion without with with

primer primer primer

o N~ O

Water pick-up

High Moisture Content(Driving Rain) Cause of Erosion and Damage for the Building
- Blister
- Efflorescence(salt crystalization)
- Cracking of the buliding material
. - Quicker decomposition

0.25
0.2
0.15
01 w24 |
0.05
0
IEH e 2L =2 KSM =2| =2
74 e gs = Ts 5310 T2 =8
o& A B A -1 B C



Poor water vapor permeability
leads to blistering of coating

TEHE =2 KSM 2y =Ly
g =2 5310 = £z
= A -1a A B
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2-2.Emulsion gloss paint

Tech. Replacing Solvent-Alkyd

EMULSION GLOSS PAINT EMULSION GLOSS PAINT
1ST GENERATION 2ND GENERATION

19704 [} X8t 1980 [ =8t

[ HIGH SOLID ALKYD

[ WATER—REDUCIBLE ALKYD

® HIGH SOLID ALKYD
— LOW MW OF ALKYD RESIN [SAGGING,POOR BLOCK RESISTANCE]
— COST OF PAINT

® WATER REDUCIBLE ALKYD
— SLOW DRYING
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Emulsion gloss paint

1st & 2nd Generation

L]
1st generation

2nd generation

Paint build up
Levelling

Gloss

Blocking resistance
Watertightness

Early blocking resistance

Permeability
Adhesion to old alkyd
Ageing resistance
Weather resistance

0

0(-)
0(-)
0

+T + 0+ +

)

Ye|lowing resistance + .

+: Superior, 0 : comparable, - : inferior to alkyd

Flow Behavior

Film Properties

Drying HS

Gloss Level
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Rheology behavior

Solvent-Alkyd

Viscosity 100
[Pas]
10 |
1
0.1
0.01

Impression

1stE.G.P
Ideal Gloss Paint

Spraying |

T~

0.00001 0.0001 0.001 0.01 0.1
Shearrate ki/s

Cosolvent

10

S

A AB ABC C
Xylene Etrrl‘ml(y Propoxy Ethoxy ethanol
ethylacetate
Fast By byl yl propanol
benzoate Isophorone Butoxy ethanol Methoxy ethoxy
ethanol
Dodecane  Butyl benzoate
Hexoxy ethanol
Diisopropyl y Propylene glycol
Slow adipate
Ink oil
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Polymer Tg

. Typical Modulus/Temperature Curve

Moderately
hard & tough
yy 4 -High Tg : Low Tack, T2t2o| x|
Hard & -Soft/Flexible Variety
brittle -CH&: Film Formation2 2|sf &2

Cosolvent 20| H
Soft, flexible,
tack-free
Viscous, tacky,
A good coalescence

(aje0s Boj)sninpow

temperature
& I morphology

hal Bacihnd DR
2 i " .

=X ezt & =9 i pey 1 By Et
% “ b} g
SIPEPIIGIETAN BEE-Y- 3 0.1 i 01~05 §
B X2 E103~10 i 103~105 @ § 105 < .
F712M2H %) I 5~40 i 0~10 i 0~5 ;

CLREAN  F B[ l =2 T Ty
£
el ¢ B0 1 =2t i Lisg

o N | 3
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CHWS5213 Emulsion

* Main Binder
* Styrene-Modified Two-Stage Emulsion
(SM Contents=37%)
* Pseudo-Inverted Core/Shell Morphology
* Surfactant: 0.14% on Resin Solid
* Excelient Water-Resistance
* Tg=35 (MFFT=35)
* NV=50%, & £=200-600cps, P.Size=190nm

CHAO00024 Emuision

* Rheology-Modifying Binder

* Styrene-Modified Hybrid Emulsion
(Epoxy-Acid Reaction)

* Containing Water-Soluble Resin

* High Viscosity at High Shear

* Pseudo-Newtonian Flow

* High Gloss

e Tg=40

o NV=45%, M ==200cps 0| 5}, P.Size=80nm
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Rheology behavior

CHW5213/CHA00024 Blend

VISCOSITY(POISE)
10000 7

| CHW5213 100%
{ e~ CHA00024 20%
| e~ CHAOO024 100%

1000 117

SHEAR RATE (SEC™)

Emulsion Gloss pain A

NESEEY 5 ¢ o34 aXof Mol B R

* 21U A 2 4(Rheology-controlled)
* Tackyd

2 (20)-Fal = 80 80 41
e (60)-& a0l E 70 65 47
L =4 Good Bad Good
LA Good Bad Bad
ey %5 Sagging Deforming
Rolling Levelling

HEH LHS - CHW5213/CHA00024=80/20 wt%, Texanol/Butyl Carbitol
PVC=14%, NV=50%

— 180 —



®
22 Jo ip
2 |> @; N

4>

0%

-

R

=

A<

10

4r

L

0x

-0

4>

el =1 =1 P
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WL pa 408 208
Blocking4d Superior -
LH A S i %] 4 Superior -

Bi & LHS : CHW5213/CHA00024=80/20 wt%, Texanol/Butyl Carbitol
PVC=45%, NV=45%

-
Et

A]xr

(=]

o

ESTIMATED SHARE OF WESTEN EUROPEAN GLOSS MARKET

R B

2%

s 2 %
2 S

ALKYD
HIGH SOLID ALKYD ACRYL IC HIGH SOLID EMULSION ACRYLIC
ALKYD EMULSION EMULS | ON ALKYD 3% EMULSION
0% 7%
2% 13% 27%

CONVENT | ONAL
CONVENT [ ONAL ALKYD
ALKYD 63%
86%
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2-3. %1 ¥ paint

7H & Hf A
HED T2= 82 A2 sto|dA Ea2i o} Hielr
XA T2t vlusto] ROl s 2H 7} & x|gh

53,7188 &2

2TE X1 AU

ZOFE

ESAOZM o

-5 F M Zof ZESHE 24T 0| D
- SIS ol AP E= SEIHAIA|
- FEIE g AI2E s 5 L ERE 242
-pH ZH A Z2M o] == 22 Lo}
L REE ST = S EA
p2¢5awg13a_mﬂaim¢$gﬂme
Ol HR e N F 5} g
10/ S 2eHE MU U= =HES Stolf o
ENE BR= ET HAIHIE 0] 510 ®A.
(a) (B)
R T
(234ppm)
M '
R NM ~
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I'|0

20AIH 2ol &, Tt &

XA,

T&7|

o

S.wEH= HMIL M2 Hg A

4 pH=

HH = et2L{o} o]29f

TUERLIEE

O| 85t} 2-olol- 2-HE 1-Z20HE §

T 2L o} ALE A0 =
52%t=x
[CH =

pHE 8 0[st2 =%
M= Low odor type & AL,

2 3 =t "'O*]Oil M= CarbitolH| 2
EEUENEM At E

ol

bRk

-
7wy

oin
o
o
0k
o
Q

, =CEE S2f F7] 2| &
o| X% ofglg ol 2.

£ 1} Dibutyl glycol(DBDG)

£ 9 z A Hi & (C) MAKER
2E 74H® A eF 230 DIC
DBDG CIfEC 222 QF 255 B &R 7EH|
TEXANOL 224,E2/HE13 BEHL|S oF 248 EASTMAN
2rojaEEole CHEMICAL
M EEe 2o
= A SES| AlEHJHEHE E2
os  maEAlE O X
2+t%| SENSOR 470 960
e SLATE o O O+
60 68 68
GLASS sot e o
60/% 83 83
20 57 59
L =4 Blister 10 (O) 10 (O)
Fog O O
Lietzta) A Blister 10 (O) 10(Q)
Fog O- O-
Hesad Blister 10 (QO) 10 ()
Fog O O
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2-4. XVOC paint

e uj A

1.

A

L &Hzol] o BF 74 2o

HFEIZ R0 ALZE = ol T 20f Cf 3 VOC 74|
T2 SESME HUH8 HET RO AR E UM R0
MERES H5VOCE 1%0/5l2 MA 3 S I |52 LEd

om0 mx N 4 B>

£ £ o ko
oo fu

©
\'
o T
NN
o

ol
= .

<

*
>

MRS U= Bkskol VOC 11| 9f 8| 3H0{ & o 42 8t 2

T2 - HAxEA oEN™ £ BHE &2
TVOC 1% 0|5} }
wetE | 2| 0.1% 0|5} 1% Ols}
Aldehyde 0.01% o3} 0.01% oI5}
534 5F (Pb,Cr,Cd As, Hg) 0.05% 0|3} 0.05% 0|35}
wetd 23 - -
HASH 23 0.1% 0|5} 0.1% 0|5t
Holyd =23 - -
BEM 2 0.1% o|3&} 0.1% 0|5}

VOC = =35} g4

T.High Tg E2IH &2 Low Tg B2 M ES 71X = 73 E YR

(Polymer-blend, Core-shell 818 ol &) 2 & o| N 2 A},
283M M EH| 82N T XM B AIRSI0] MOE DEX}
3.VOC= H|FO0| 250°COI 512l 3| WA R7|318t22 MolstT 97|

20 250C & XDt5hs Y 7hAK O 0|8 F M2E 4+ U=,

—‘?ﬁ
o
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HVoC =7 24

£ M & VOC &2 HE T2
7ML (KU) 89 91
X EMH M (50T X 72) 92 90
X2ty (-5T) O O
HexzoM (37T, 120r) O O
L& (96A12H) O O
ezt O O
(a8 A Eolo 48AIZH
e O O
At O -a O-a
WA= A (5002]) O O
B&M . 52FE Disperse Black SD-9004 & 2% %HH 5104
HEFIM Y
HEM : Sealerg 44 T E s £ 0| ETt0l 2 70KUZ 3| A &t

xI-AH =

& XEZ 235 TOUCH-UPE
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Rheology §4
| Haake Viscometer
Eta=[Pas] Eta=f (D)
0.50
0.40 -
\ Meas.system :
0.30 M5osc,HS1
Temperature :
25
0.20
\ XA 6t F (2980nm)
0.10 4 N s S
(K &% -T (1520nm) 5_
fhe 23 1 e ——
( oI AEM (lmm))
0.00 Di1.7s]
0 3600 7200 10800 14400 18000
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2-6.7+1! H+E 3 emulsion paint

New crosslinking technology in water-borne system

FOCUS:

- AMBIENT TEMPERATURE CURE of EMULSION
or WATER-SOLUBLE POLYMERS

CURING SYSTEM
- ONE-PACK CURE SYSTEM

- TWO-PACK CURE SYSTEM
- CORE/SHELL CROSSLINKING SYSTEM

Typical one-pack cure system

1) CARBONYL~CARBOHYDRAZ INE SYSTEM

0 0
] i
WMEZ0 4 NHy N-CWWA e WAC = N-N-C wwa
| | | !
R H R H
CARBOHYDRIZINE HYDRAZONE

2) CARBONYL-AMINE SYSTEM

W'M(IIIO +  NH, ww e WA C N WWA

R R
PRI-AMINE MINE
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3)CARBOXYL IC ACID-OXAZOLINE SYSTEM

0
wWwWA N— CHZ LI} §
waCc=o + [/ \ iz win CO-CH, CH,— N — CH-OH
L CH  CH h
/ 4
R N 0 -

4) ACETOACETOXY-EPOXY REACT ION

SELF-CROSSL INKING OF RESINS CONTAINING THREE
FUNCTIONAL GROUPS:ACETOACETATE, EPOXY, COOH

Typical two-pack cure system

1.SELF-CROSSLINKING OF MAGME
ACID-CATALYZED SELF-CROSSLINKING OF MAGME-BASED EMULSION

2.COOH-EPOXY CURE
COOH-FUNCTIONAL EMULSION & RESIN CONTAINING HALOHYDRIN
MOIETIES

3.AMINO-EPOXY CURE
EPOXY-FUNCTIONAL EMULSION & AMINOALKOXYSILANE

"4.COOH-CARBOIMIDE CURE
COOH-FUNCTIONAL EMULSION & POLYCARCOIMIDE

5.MICHAEL REACTION
ACRYLIC DISPERSION POLYMER HAVING ELECTRON-DEFICIENT C=C
BOND & POLYAMINOAMIDE OR POLYKETIMINE

6.CARBONYL-DIAMINE CURE
ACETOACETATE-FUNCTIONAL ACRYLIC DISPERSION & POLYAMINOAMIDE

7.1SOCYANATE CURE
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Core/shell crosslinking system

CORE SHELL PATENTS/JOURNALS
MELAMINE-FORMALDEHYDE OH-FUNCT IONAL PROG. ORG. COAT.,
RESIN ACRYLIC POLYMER 28, 133(1996)
EPOXY RESIN COOH-FUNCT | ONAL PROG. ORG. COAT.,
ACRYLIC POLYMER 30, 235(1997)
EPOXY RESIN AMINO-FUNCT | ONAL DAINIPPON INK & CHEMICALS
ACRYLIC POLYMER - JP 063,223,018 (88)
48U =2)

POLYURETHANE HAVING CARBONYL-FUNCT | ONAL DAINIPPON INK & CHEMICALS
HYDRAZINE RESIDUE ACRYLIC POLYMER - JP 001,301,762 (89)
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