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(UVA/HALS)
UV Absorbers 0 Mo ?PL

»Benzophenone type Jé/L L(EL

»Benzotriazole type

> Triazine type w1 " ] @
»Oxanilide type < /©; v {? @/ " ﬁL N
0]

HALS
/ o) 0
»>N-H type = [ [ /
HN)\\_>700(CH2)BCO NH /"—><H H
_ CH,.0—N N-O.CH,,
>N-R type >/ 0.CO.(CH,),CO.
»N-OR type [ y
HC—N N-CH,
M—/0.c0.(CH,),CO.
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Enol-form Keto-form

Benzophenone Benzotriazole

Exciting state Proton transfer

AE=hv

Ground state Proton transfer
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modified
Ri= -H Denisov Cycle
-CH, R
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ROH

o
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ERMNRRT, A7TBLAHALSH AR, RIZARNA
N-OR HALS !(Eversorb 95)
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Designation: G 154 - 06
Standard Practice for (ﬁ%
Operating Fluorescent Light Apparatus for UV Exposure of ull
Nonmetallic Materials’ INTERNATIONAL

Cycle Lamp Typical Irradiance Approximate Wavelength Exposure Cycle

1 UVA-340 0.89 W/m3/nm 340 nm 8 h UV at 60 (= 3) °C Black Panel Temperaiure;
4 h Condensation at 50 (= 3) °C Black Panel Temperature

2 UVB-313 0.71 W/m?nm 310 nm 4 h UV at 60 (= 3) °C Black Panel Temperature;
4 h Condensation at 50 (+ 3) °C Black Panel Temperature

Designation: G 155 — 00a*“’

Standard Practice for
Operating Xenon Arc Light Apparatus for Exposure of Non-
Metallic Materials’

Cycle Filter Irradiance Wavelength Exposure Cycle
1 Daylight 0.35 W/m?*/nm 340 nm 102 min light at 63 (£2.5) °C Black Panel Temperature
18 min light and water spray (air temp. not controlled) E—
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FHEFH(Yellowness index YI)
BUAA K R TARE

F s B (Yellowness difference AYI) L (GERERD
BUAA K R B E AKX

CIE L*a*b* (CIELAB)
L* (BAR): A KAG -
a* (KLAH): +ERAT AE1R4 -
b* (EEEH): HERTE (EIRE

&, £ 158 (Color difference AE)
L*a*b* P a9 EERE (L7 ", b1°) (Lo*, ao*, by)

-&E*ah _ \/[:LE* _ Ll*)g | [:EIE* — E11*)2 | l:bz* . bl*)i

WAL AR K R <A /5 BH &, 5510 A2 2 A% K
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CH,CH,COOC gH,, CE
N

+ 1-Methoxy-2-propylacetate +
EVERSORB® 81 _ ‘ o e
SIEAL R @—@*
/fx/\ éﬁ ij&‘ ri CH ,CH ,CO /{(OCH,CH,)s-70OH
SR L AR EVERSORB® 80/80C - e

=) 4 fﬁ JE
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RS ST
KA F| = se(HALS)

H;C CH; H3C CHj
(0] 0]
H;C—N O—g—(CHz)g—y:—O N—CHj;
H;C CH; H;C CH; H H
+ CgH,,.0—N N-0.C,H,,
0.C0O.(CH,),.C0O.0
H3C CHj
H3;C—N O—gf—(CHz)g—y:—O CH,
EVERSORB® 95
e R BRI
EVERSORB® 93/93C g
iﬁlE'Jj EIEJF&F‘/E’E&IEEH’? N-OR Head Group —pK,=9-10
e f#
N-R Head Group —pK, = 5-6
EVERSORB® 93 : — $&#i#APHA 50-70
EVERSORB® 93C MM APHA<=50
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T PrEpREhR (22

PRSI (AK)
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AF IR IHRH

%%ﬁﬁﬂa & & BN i)

EWER Y UVA : EV81 or EV80 or EV89 or EV7/6 or EV74
RER o2
HALS: EV93 or EV95
SOTE 05-1%
H 5 TR R UVA:HALS FfE5, 2-2.5:1
- HaTEE il EV- 213[35 gz;o 84, EV85

AR TR Al ] E¥ j{? :

. — T —1 HALS : EV93 or EVV95
EIEREL + R EL =

1-2%
UVA : EV81 or EV80 or EV89 or EV/6 or EV74
0 - 1 Y% EURT-HiEl
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RABRE I R G 5

RiAg ¢ &9 RAES (PU)RH EIER % © ASTM G154-2
A WEEF QUV-313nm FIHEERE]: 1000/

original

2% EV-74+1%EV-93

2% EV-80 +1%EV-93

0 2 4 6 8 10 12 14 16 18
Delta Yellowness Index (A Y1)

Al

Bl AT

PLICOATING
Mo Additive

original

2% EV-74+1%EV-93

206 EV-80 +1%FEV-93

0 10 20 30 40 50 60 70 80 90 100 110 120
60 ° Gloss

PU COATING
10 EVBI1% EY93
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R MR R EBEFER % 4‘?

RAG: i BR AR (AC)AH R e 20004 BF E
MXF H: ASTM G154-2(Q-U-V #HiEKEa#L4 UVB-313 %iR)

original original
2% EV-81 | 2% EV-81
206 EV-81 +1%EV-93 2% EV-81 +1%EV-93
0 2 4 6 ;3 1Io 1I2 1I4 1I6 1I8 2I0 2I2 2I4 26 0O 10 20 30 40 50 60 70 80 90 100 110 120
Delta Yellowness Index (A Y1) 60 ° Gloss

R

AT

2% EY 81-2

34 ®

Everlight
Chemical




|24 . S ";. A__a_. M—% ,“ 2
RIT R (5 E 4L ﬁg) TRAR
i 75
FEAREG
PHRG: & AHBR(AC) Z R F M (melamine) ZRBEETIE]: 20004 B
MK ik ASTM G154-2(Q-U-V @z R IHL4 UVB-313 HiR)

100
2% Eversorb 81 +1% Eversorb 95 o 2% Eversorb 81 +1% Eversorb 95 o a5
2% Eversorb 81 +
’ %0 2% Eversprb 81
£ Blank 70 + Blank
= o , i
0 5 10 15 20 25 30
Delta yellowness index (A YI) 600 Gloss

u
44

ENERE A illis

M5

MY

24EV-81
Blank 1%EV-95
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Eversorb® 80 vs.iE % & = & g

Initial 1007C/
120hrs

5.6 11.2
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Eversorb® 81 vs.iE % & 2 H g

Initial 1007C/
120hrs

EV-81
VS.
FA
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Eversorb® 95 vs.wi %—4%‘ S0TE T M LR

Item NO. |initial ) ltem NO. |initial

88 / 255 36 / 94.6

(lodine Color) (lodine Color)
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Kk %4987

% W

JRERREL OK P AERR)

VWS

H G VR R

Ak

TR

EWEEL + IRERIRE = g

BT B R
Eversorb AQ Series

VT
0.5-3%

(Mo R [ = =S )
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1R RN TR R
Firi& 3\ e 5%

(59 UVAL#E100g 7K /E %, 7 ##¢ B8 (59 UVA-#/£100g /K PURE F)
+)

—MRIBRSUVAR AN B Z 43 80T 7K M iE B g
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EVERSORB® AQ series —
R F MRS ARV AR

(59 EVERSORB © AQ14-#£100g (5g EVERSORB ©® AQ14-#x#100g
R E % A AERE ) AR PURHAS )
l ot v 1 ot g

Eversorb © AQLZZ 52 BT K HEZE MG+
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7547"64{3 s -ﬁﬁtﬂ( R oy

FHALE R f‘ IEVERSORB ® AQ Series

e R 5 Wh| | ERIERRmE R |
Eversorb Ny :;’;i% IR P S -thi T 1
AQ1 - BT £ e
Eversorb LMy fer & ¥ 7 W v e
AQ2 BRY e
-EE T ]
Eversorb | 44k &uiiclh 3 B e
AQ3 \E -IA %:f- \\@?\« L ARE
Eversorb \ \ = . ey
AQ4 EEREFIAE HET BERS R
Eversorb ‘ \ -FB T . B
oS SR FINE wae | BER4 R
Eversorb | 44h&mbcilh BT zgesmpe | LR
AQG6 D -IABT el A
Eversorb %E%&?{&%ﬂj@ ?ﬂii% oS il [ 1;‘%%&
AQ7 BT A R

46

Everlight
Chemical



R KPR PG o] 3152

kS B Q-U-V #HZ il Btk & UVB-340 LR
HIFAF % 1 ASTM G154-2(8/ N HFB60 °C, 4 HpA%t50 C)
BATELE: 0.89W/m?2 A& kg [ 500¢)~ By

AT
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RIAKME 7S EFF R ZBRF
) SRR S

g: JE H A (AC) 143
gﬁ%ﬁ%jﬁir yﬁ%ﬂgﬁﬁ UVB-313 Yy
%ﬁﬁﬁma; 20007\

i

B
ﬁ% #]: :EVERSORB AQ4
WX 77 ASTM G154-2 (4/NFHEIE60 °C, 4/NAEER0 C)

3%Eversorb AQ4

I%Eversorb AQ4

, Coptrol
8 10 12 14 16 . . ‘
[E (AE) BE: % 60 e (H

= -
o =2

AC Waterborne AC Wnl.crborrlc AC Waterborne '1 AC Waterborne AC Waterborne
Coating u(-Uﬂl""S ‘ Coating || Coating Coating
NO Addifive 2 EVAQ NO Additive ll No Addiive 3% EV-A04
; = — . o s s m—|
S(ASTM G154) | TEST 1000hrs(ASTM G154 : r
TEST 1000hrs(ASTM G154) rs(ASTM GI54) TEST 1000hrs(ASTM G154) TEST 2000hrs(ASTM G154) | | TEST zUUOhrs[A51\’IGIS4) I @
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‘ Eversorb® A
&2 ALK }é’%?‘ﬁ?i%i R T
R IP &R

100
90
80
70 [
60

0 r «—— EV.AQ6
40

Transmittance(%)

30
20

10 |

250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
Wavelength(nm.)

[500 ppm EVERSORB AQ6 in 1cm cell ]

[ 380nmfi & FER: EVAQ6 1.86%]
49 ®

Everlight
Chemical



KPR AR A TR

Everlight
Chemical



A IEF IR

B

R

70K

FL G VR

Ak

TR

EWEREL + JREREE = S

HE VR B
T%’FTE'“W}* FF'I!, :
PR ERER YR P AR

Eversorb EP5

VT
0.5 - 3%

(Mo R [ = =S )
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EVERSORB®

for Waterborne
Epoxy Coatings
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AR BRZSHDOE)® 4~ fhiEkst
(Screening Design)” R&xar, A&
4> RJEw# @@k (Response surface

method)” R4, 2B AR
h 2 E-F(main effect) RFH XL
ﬁ?}ﬂ(lnteractlon between the
factors)Z % £,
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AxaT-BnE Rl

R1AFBEEDLREER (EP)

#.3: T RIKIERU AR GRE o R -
AAZEHER(EP) (=555 0

e ] SE TR N —t l . 7\ [—EJ;%IFIJ o 5] = 7 R:{}%B,}’aﬁ
EVERSORB EPA 2 ) SR [ (UVA) B = X [U%F 5 © YRR 2 !
e I g S )b K ARAIH(10%) X2 ?ET?TE?E"" ((J))
EVERSORBEPS (EP-5) st oo EP-A EPOXY 82.5
E i A EP-5 EPOXY 8.5
EVERSORE EPR N . EP-B EPOXY 83
UVAHHALSFfic EP-5 WATER 2.5
EP-B WATER 94
22 KM IR A AR 4H Rk EP-A WATER 88
N e e o o EP-A EPOXY 82
Y75 [*25 55 ﬁFJ
— EP-5 EPOXY 75
POLYPOX E403(DOW) g
EP-B EPOXY 84.5
POLYPOX IH7005W(DOW) T Ep.s WATER 5
EP-B WATER 96
EP-A WATER 89.5
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EBET-E R 2

& —: R E AR SRR A K BR
FEA IR G F LB (ZAEE)

8\:
0.67053 9 | - 7T-\WI -
| 1
LP
X1 = X2 =
B —: REIMER KRB mHAK
SR HIEG F e (F 2B E)
957954 . |
= 2.95 1 i i
0.67053 wl——————fﬂfﬂfﬂfkim,t, 558 £=2.25%
| 1 3 10% EP—5
! \ T T ‘
' - T > o~
= &5 & o =
X1 - X2 ;
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AZ AT - BB AR AT

?ﬁAr ERL4%E'EA%7}'\H:I‘A\\D Param eter E stim ates
Conc. © 7R DFT : ~f<]% I%L B Tem Estinate StdEror tRato Prob> t
YR UEP-5[9 F; 7 E
7H?‘J“ J[I]%g)s VBl | ¥y (7H Eg)’iﬁﬁl @@(11 ) Intercept 23298125 0.25609  90.98  <.0001
0 “ Con.[0] 8.621875 0.443561 19.44 <.0001
0 20 33.25 Con.[0.5] 3.216875 0.443561 725 <.0001
0 40 30.88 Con.[1] 2308125 0.443561 520  0.0003
0.5 20 26.12 DFT (20,40) 0.215625 0.25609 084 0.4177
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. Con.[0.5] 3.216875 S 0443561 725  <.0001
3 20 13.05 Con.[1] 2308123 [ S ] 0.443561 5.20  0.0003
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33.396 — :
0.5 40 26.95 _ |
1 40 21.72 > 1355188 -
3 40 14.6 | ;
1 20 20.2 1229154 1 B ¥ e S
3 20 12.92 - g
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Applications of Novel Light Stabilizers for Waterborne Epoxy Coatings

Applications of Novel Light Stabilizers for Waterborne
UV Curable Coatings

Abstraet; Eposy materials have been widely sed in industrial costings, Despite the advantages of these

properties there is one najor drowhack with using mterials, 1. ¢ discolortion may occur over a rela-

wively short period of tne when exposed o Ulin Voilet {UV) Tight miation under fndoor Heliening, or nat-

Yang Yong=pi, HUANG Shi=cheng, SONG Yu=sfin, QU Xiao=fung, JAN Zhi=xion, HUANG Yoao-xing ural sunfiigh, it containing UV alsorborsC UVA ) i light stabilizers (HALS ) are conmonly ap-
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Light Stabilizars | S2YNOIHS

Light Stabiliz'e"rs Make the
UV Protection of Environmental
Friendly Coatings Easier

by By Yung-Chi Yang, Steven Lee
and Dr. Yao-Hsing Huang,
Everlight Chemical Industrial Corporation

ings—the “green” coatings—have been developed to re-

place conventional high VOC and solvent-based coatings.
Although the latest technology has avercome the dissdvantagss of
traditional solvent-based coatings, light stabilizers in green coat-
ings still play an important role belping to avoid degradation from
sun light exposure and improve weatherng stability. Everlight has
developed several products specifically for green coatings.

ngh solids, powder, waterborne and UV cumable coat-

Green coatings and light stabilizers

Green coatings can be as diversified as high-solids, powder, wa-
terborne and UV curable coatings and so on. They are designed
to eliminate the release of VOCs from conventional solvent-
based coatings.

gl 2012

72
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The cause of coating degradation such as discoloration, de-
lamination, loss of gloss, cracking and chalking is due to the
chromaphares, or impurity content, found in the materal trig-
gered by UV light, which i damaging. Therefore, UV absorbers
and light stabilizers are both recommended in arder to prevent
coating decomposition.

Light stabilizers can be divided into two groups: UV ab-
sorbers (WA} and the hinder amine light stabilizers {HALS).
UVASs function is to absorb UV light and transform it into beart;
HALS is best known to capture free radicals and prevent mage-
rial degradation.

Light stabilizers recommended for green
coatings

1. High-Solids Coatings

The abjective with high-solids coatings is to reduce the require-
mentof arganic solvents and increase solids content. Most coat-
ing systems need to use acidic catalysts to improve film hardness
during thermo-curing processes.
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LLignin, when exposed to sunlight. can easily be degraded. Results from a study. carried out by
Everlight, suggest when woor was treated with high perlormance light stabllisers prior o the
application of a clear eaat, ean extend the protection ol Barin from LV kght degradation

Light stabilisers for wood
pre-freatment applications

High scikds, powder, walerborne and UV curable coatings have boen doveloped to raplaco
conventional high VOO and solvent-based coatings as discussed

Industrials Yung-Chi Yang, Yu-Shu Sung, Chih-Hajen Chein and Dr ¥:

Haing Huang

Light stabilisers for environmentally
friendly coatings
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Yang Yang-Chi, Sung Yi-Shi, Chiu Helao-Fang, Chein Chik-Hsian and Or Huang Yao-Hsing discuss
a comparison study of three iight stablilsers dispersed in water
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Novel light stabilisers for
waterborne epoxy coatings
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PPCJ

Polymers Paint Colour Journal

Yang Yung-Chi, Sung Yu-Shu, Chiu Hsiao-Fang, Chein ChitvHsien and Dr Huang Yao-Hsing, Everlight, discuss
the effects of the use of kght stabilisers in waterborne ciear LUV-curablemogel formulation

Novel light stabilisers for
waterborne UV-curable coatings
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Brilliant effects with
improved sustainability
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Today’s papers include a look at
‘green’ polysiloxane wetting addi-
tives from Troy (Thailand); novel light
stabilisers for waterborne epoxy
¢oatings from Everlight (Taiwan),
infrared reflecting pigments from
Ferro (Indonesia) and the risks of
VOCs in decorative paints from
ExxonMobil (Singapore).

ASIA PACIFIC COATINGS SHOW 2012 CONFERENCE

19 620 SEPTEMBER 2012

RODH: NURI ROOM

BALAI SIDANG JAKARTA CONVENTION CENTER, INDONESIA

ADVANCES IN ORGANIC COATINGS,

W MATERIALS AND TESTING EQUIPMENT

CONFERENCE OPENING TIMES
WEDNESDAY, 19 SEPTEMBER 2012 THURSDAY, 20 SEPTEMBER 2012
1300- 17:35 10:00- 15:30

REGISTRATION: 12:00— 1245

GAIN FREE ENTRY INTO THE EXHIBITION
m:n:mnm

FERBRHEEZEL

11:40 - 12:05
The Novel Light Stabilizers for Waterborne Epoxy Coatings
Yung-Chi Yang, Everlight Chemical Industrial Corporation, Taiwan

Epoxy materials are used frequently in industrial coatings. Despite the advantages of these
properties there is one major drawback with using epoxy materials. Discoloration may occur over
a relatively short period of time when epoxies are exposed to Ultra Violet (UV) light radiation from
indoor lightening, or natural sunlight. The clear coat containing UV absorbers and light stabilizers
is commonly applied to the surface for protection. Eversorb® EP4, a blend of UV absorber and
HALS, is developed specifically for solvent bare epoxy coatings.

Waterborne epoxy coatings - the green coatings - have been developed to replace conventional
high VOC and solvent-based coatings. It has overcome the disadvantages of traditional sol-
vent-based coatings.

Eversorb®™ EPS, a blend of UV absorber and HALS, is developed specifically for water borne epoxy
coats. This paper is a comparison study of three different light stabilizers to disperse in waterand
waterbarne epoxy coating. Design of Experiment (DOE) was used in this study. Our data confirmed
that by increasing the concentration of Eversorb® EPS in the top coat can effectively protect from
UV light degradation. Furthermore, data also showed that by increasing the coating thickness, but
not as effective as adding light stabilizers in the coating.
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Light Stabilizers Make the UV Protection of Environmental Friendly EVERLIGHT
Coatings Easier
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