VeoVa™10 vinyl ester based binders

for exterior architectural paints
TR &8s B 542 B LV A b B v et op R Y. A

Dr. Claude Nootens; Wee Wang
Momentive Specialty Chemical

fé&:flg

May. 2014




Table of content H >¢

= VeoVa™ 10 monomer key features$UikER Z. 4% g B8 444 o

= Exterior architectural paints #M3% 3B

— VA/NeoVa 10 monomer binders for standard quality

B R £l B £ 0 FLIBUT T Fn T 5 A S5 VR ek

— VA/NeoVa 10 monomer binders for elastomeric standard quality
W R G ASUR R £ LB T s P A v it Jo PR A et v sk

— VeoVa 10 monomer modified acrylic binders for premium quality

BRI L) AR I I IR FL U T+ R R AN s

= Conclusions 451

CONFIDENTIAL



VeoVa 10 monomer key features
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VeoVa monomers for decorative paints

UK IR LA ig Fe A ] T et

VeoVa monomers application areas W 4k \
» Waterborne decorative and protective coatings

IKVERE SRR S PRI R
= Can be used in Vinyl and/or Acrylic systems

AT IR ER AN BN AR PR TSR AR 3

a -
Vinyl reactivity ~  ©  Bulky alkyl group
H 0 . ‘
Radical polymerization > L eVa 10 monomer.
R+ R?=C7Hyg
Key features igﬁﬁ% Vc1aoVa29_monomer:
R"+R#=CgHyy

- Alkali resistance [l g I

- Water repellency %7K ¥

- Reduced water absorption /b /K
- Outdoor durability /= M A 14

- Improved adhesion on substrates /& % LA kL 45 1)

VeoVa monomers are used as a modifying monomer and have a great fit in waterborne
emulsions for paints and coatings.

BUKER L) Be A 1 & F AR K IR A LB St A
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Exterior architectural paints
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VeoVa monomer enables improved cost/performance
latices for a wide range of paint applications

VeoVaH i ] LAFE my s VR BHFL I Oy b

Acr/VeoVa

(Veocryl)

A/VeoVal(Acr,

A

Premium quality exterior

VA/VeoVa o &
= A (70/30) N i i R M
o VA/VeoVa Standard quality exterior elastomeric
= (75/25) N AR RS
©
= Standard quality Exterior
€] VA/VeoVa oy st
(80/20) A PR S B oMk
VA/VeoVa Gener?é I;aurpose
(80/20) A
Interior silk 22 &%
VA/VeoVal(Acr) A
Interior premium matt
R Y 3
A
Interior economic matt £ 5 Z4WE Y6 A 3%
Interior Paint |y 554k} Interior/Exterior Paintii F % k) Exterior Paint#hh5 i 1l

VeoVa monomers enable performing VA based latices for multiple paint applications.

VeoVa {4k T] AEEEER 245 FLBH T & A2 ikl
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Main requirements for exterior paints

SRR S K

Requirementi& K Property 4 &

Alkali resistance iJfii,. ~ Early applicability on fresh concrete
BT BE L b L
Alkali extractable #% H
Efflorescence resistance iz ik

Hydrophobicityii 7K Early rain resistance 5. #ifif §y 7K
Color retention {&

Rain mark resistance iy { Ji
Scrub resistance it #3E

UV resistance it 2414k Yellowing resistance i 3 4%

Appearance 4Nl Dirt pick-up resistance it iitiv5
Algae and fungi resistancefii} % /%
Hiding powerift &% /)

Flexibility 2 #)14: Mud cracking resistance $i {241
Elongation 3%

Most of these properties can be controlled by monomers and/or latex composition.

RHR P R P DU T L IBORT B EAAA  FoR TR 42
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Alkali resistance: the umbrella effect

MR = R <25

Flaking
Paint
defects
Vinyl acrylic
WWYW _alkali YYWWY
¢Fogo0Q o 9 9 ¢ =0 ¢=0 OH OH OH OH OH Chalking
(P (P (F:O (I;=o ﬁ:=0 ?=O ?=O (? (P
Bu Bu CHs CHy CH3 CHz CHs Bu Bu
Very efficient protection
%;g\ﬁg because vinyl acetate and
'\ x f \ x f VeoVa monomers have

\ /4 similar reactivity ratio,
Q @ thus random co-polymers
I are made.
L L L L T RABR 2.7 R BUB R 246
AT AL 35 SR R DR e i A

Poym T i IR, (R AT
Protected acetate Versatate The “umbrella effect” i

The Versatate groups protect their neighboring acetate groups from alkali hydrolysis.

BUBR IR AL 1 DR 97 HE4T L Be 2 A AE Rt 44 T Ak i
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Alkali resistance: the umbrella effect

MR B s R <25

@‘aﬁbgia CNe
AL~
<££§;: 6;;;;/
/l\o (o] /LO /ko (o] /ko
"o T T
Protected acetate Versatate
Monomer hydrophobicity Water solubility Carbon/Oxygen
AR B 7K P 20 °C (g/100 ml) Ratio
Vinyl Neodecanoate (VV 10) <0.001 6
Butyl acrylate (BA) 0.16 3.5
Vinyl acetate (VA) 2.5 2
Alkali eXtra(_;table of VA/VeoVa 10 Comm. Comm. Comm. Comm.
93'5/%'3;?}% Ilmtt'.z (70/30) CS* | All-Acr A VA/ACR G All-Acr K Sty/Acr D
TE R M [ BRS H %8
< (1) < o . 0, < () o
After 2 weeks at 23°C 3% 3% >.6% 3% 3%

CS*: colloid-stabilized

The Versatate groups protect its neighboring acetate groups from alkali hydrolysis.

U PR DR 37 A0 40 PO IR PR e 2 ] AN el K A
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VeoVa monomer enables improved cost/performance
latices for a wide range of paint applications

VeoVaH i ] LAFE my s VR BHFL I Oy b

Acr/VeoVa
(Veocryl)
VA/VeoVal(Acr) A
Premium quality exterior
) A VA/VeoVa 0
\E (70/30) A
O VA/VeoVa Standard quality exterior elastomeric
_%’ (75/25) N AR RS
= Standard quality Exterior
€] VA/VeoVa oy st
(80/20) A PR A RS M
VA/VeoVa Gener?é I;aurpose
(80/20) A
Interior silk £t 1E
VA/VeoVal(Acr) A
Interior premium matt
RN Py 35
A
Interior economic matt £ 5 Z4WE Y6 A 3%
Interior Paint 5574 Kl Interior/Exterior Paintifi 14k} Exterior Paint#h 514kl

VeoVa monomers enable performing VA based latices for multiple paint applications.

VeoVaifi ik FJ DAEEEER 26 LR T & M ikt
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Exterior paint alkali resistance - effloresence resistance

APBERRE I B -5z B

Accelerated efflorescence lab test (internal Momentive test method) i $7t 72 Bl 4 0 X

CS* : colloid-stabilized

The presence of VeoVa 10 monomer in vinyl acetate binder brings the required alkali resistance
of vinyl acetate based polymers.

BURIR £ B S A SRR LI R 5 P PT 3R (IR TR £ 945 et 7L ¥BUBIT A0 2 Y i sk i

CONFIDENTIAL
11




Exterior paint hydrophobicity — water repellent property
A SRR IR B 7K A - T 7K B

Sty/Acr paint Z K JLE%E VA/VV paint B ILBEE

The VeoVa 10 monomer based binder is demonstrating its outstanding water repellent property.

BT BUBKIR £ 5% B 544 LB gi K 1 REAR 35
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Exterior paint hydrophobicity- scrub resistance

G PSR T R UL T fE

ASTM D2486 Scrub resistance (PVC 40%)

3000
Failed on
alkali

2500 resistance
i B e A o

N
o
o
o

= VA/VV10 (70/30) CS

Comm. Sty/Acr D
Comm. Sty/Acr 8
m Comm. All-Acr S
m Comm. All-Acr K
Comm. VA/Acr G
500

VA/VV10 Comm. Comm. Comm. All- Comm. All- Comm.
(70/30) CS  Sty/AcrD Sty/Acr 8 Acr S Acr K VA/Acr G

Number of cycles
—
an
o
o

—
o
o
o

The VeoVa 10 monomer based lattices are scoring high in terms of scrub resistance in
architectural exterior paints.

BT BURIR 2. 4% B8 B4R B FLIRAE S MR FLBER N A i S se P RE AL 7
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Exterior paint UV resistance - accelerated lab testing

SRR N2 M RE- S = e it

Artificial accelerated weathering A\ Tini#E &4k

QUV lab test using a Weather-O-Meter and white paint
ISO 11341 method 18%ycle A, cycle 18 min light with rain and 102 min light

80 <
X
= —e—VA/VV 70/30 CS (lab)
x
3 75 comm. Sty/Acr D
[
5) =a—comm. All-Acr D
% 70 —=-comm. VA/WV10 M
E comm. VA/Acr G
=

65

60 T T T |

0 500 1000 1500 2000
Hours

The VA/VeoVa 10 monomer (70/30) emulsion is demonstrating good UV resistance.

B (707300 FLigin 58 SMEREDL S+
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Exterior paint UV resistance: outdoor Florida exposure
- Benchmark latices and paints study - Test description

Z I FLBONIREHE BRI 7T/ 74 31 2 HLOk B ORI - T4k

Test performed by 3™ party expert company:
Q-Lab Test Service Division
Homestead Fl 33034, Florida

Substrate:
Cement based panels: Eternit Elflex NT
(asbestos-free panels)

White paints:
Primer (paint diluted with 1/3 water), Number of
coats: 2, One side covered, duplo panels

Testing:
Annually during 7 years, panels at 45° facing
South

Analyses:

WI & YI, Tape chalk rating, Visual rating of Color,

Mildew, Dirt pick-up resistance, Cracking

The top 2.5inch is
covered by clamp.
This part is excluded
from inspection by the
test methods Q-Lab
uses.

The top half of each
specimen was
washed with de-
ionized water prior to
inspection.

This is the area for
inspection.

The panel is positioned in a tray where water can stand
for some period after rain. This leads to extra dirt pick-up
and deterioration of the paint.

This part is excluded from inspection by the test methods
Q-Lab uses.
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Exterior paint UV resistance: outdoor Florida exposure
- Benchmark latices and paints study results

Z I VERET ST/ 7 48 J1 2 LA B PR 22 -

Lab made VeoVa latex versus commercial latices and paints

Whiteness measurements

70 _\T_‘\;\

\u-__'_‘-‘—-—__' =
65 \<
comm. Paints
60

——VA/VV 70/30 CS (lab)

[0}
[0y}

comm. Sty/AcrD
——comm. All-Acr D
—-comm. VA/VV M
comm. VA/Acr G

Whiteness index (%)

w P B
wn o (93}

w
o

1 2 3 4 5 6 7
Time (years)

The VA/VeoVa 10 (70/30) emulsion is demonstrating similar performance to high quality all-
acrylic international latex benchmarks and to high performing commercial palnts

B (70/30) FL5 TS A4 = P RE 2l A A E A LIRS B AR A AH bl HLAA AR DU 28 2 g
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Exterior paint UV resistance: outdoor Florida exposure
- Benchmark latices study results

Z: [ P BE T IT/74F 75 2 BLIA H AR — 5T & FLl tL e

VA/VV 70/30 CS lab Comm. All-Acr D Comm. Sty/Acr D
SE I 5 | ORI B AR ER S8 T AL =4l P RN

\ﬁ‘O"J = | ~

The VeoVa monomer based paint formulation is demonstrating better performance than most
of the commercial international latex used in this benchmark study.

A (70/30) FLIBCHH A& U RHR I U7 T B A [ B ol WL V00 2 ) 1
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Exterior paint UV resistance: outdoor Florida exposure
- Benchmark paints study results

Z LR REDT ST T I 2 LA B AR — 55 FLIRER LL A

VA/VV 70/30 CS lab Comm. Paint L Comm. Paint SWWP
SEI = AR T B A4 AE R B A T EFLBEEL &I EESWWP

The VeoVa monomer based paint formulation is demonstrating better performance than most
of the commercial paints used in this benchmark study.

B (70/30) LB % Rk R I EE RS 70 T 65 1 LIV R BE 4 ) P g
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Dirt pick-up benchmark study in natural outdoor exposure
- Florida - Benchmark latices and paints study results

I % BLIE B ORI -Z I FLICRI R I 5 5 WF 5245 R

Lab made VeoVa latex versus commercial latices and paints

LT = il LI R T B FLIBC R RE XS b

Best >

All the latices show the same dirt pick-up resistance in our exterior paint formulation.

PR B LB FH BT B o HEC T AR R B H A IR i ki 5
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Exterior paint - natural outdoor exposure locations

ﬁl\i ‘/%*/l‘ ):'9[\ Q J\\\ H@i‘ml\\\

Latitude 18°59'N 14°35’'N 31°12'N
Climate Tropical wet and dry Tropical savanna which Humid subtropical

(moderately hot with high borders moonsoon climate

level of humidity) (dry and cooler wet)
Annual mean particles* 132 47 81
PM10 (ug/m3)

Rainfall** Average high and low temperature**
1000 40

mm

800 A 30 - mmm Mumbai high
600 / \ Mumbai low
/[ A —— Mumbai © 20 -
400 Shanghai high
200 /V \ e Manila 10 — N cranohat |
anghai low
\ \ . g

Shanghai
0 — 0 ——Manila high

JFMAMJJASOND J FMAMIJ J ASOND
Month Month

== \anila low

* source: World health organization (2011)
** sources: wikipedia and World Weather Information Service

The results of the exterior paint weatherability studies are strongly linked to the regional
specific climate and dirt particle types.

SMEERBHIR i PERTE 5T 45 R -5 AN R Hus U 8 SR ANYS e RURLA R 3 D) AR
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Dirt pick-up benchmark study in natural outdoor exposure

Mumbai, India

SN B ORI v - %, B

Test performed by 3" party:

Institute of Chemicals Technology (University)
Mumbai, India

(12 October 2012 exposure start)

Substrate:

Cement based panels: Eternit Elflex NT (asbestos-
free panels)

White paints:

Primer (paint diluted with 1/3 water), Number of
coats: 2, One side covered

Testing:
Monthly during 2 years, ongoing exposure, panels
at 45° facing South

Analyses:
WI&YI L, a,b

APAC Locations

Mumbai
India

CONFIDENTIAL
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Exterior paint dirt pick-up resistance: Z 5 v v5 4k
Outdoor Mumbai exposure - Results after 15 months
S AN — 154 H 1) 45

VA/VeoVa 10 monomer (70/30) latex versus commercial latex benchmarks

K or—as B o e

||-
_ : o
1 N e
July

Visual difference is observed for
values difference of more than 2 units

After 15 months: the VA/VeoVa 10 monomer (70/30) latex is demonstrating at least similar
performance than all-acrylic international high quality latex benchmarks.

A5 HERE: BERR ZBIBUBRIR 2% (70/30) FLIR RILH [F] B B o i 1o 1k BB 4 TR FL IR B R B AR IR R P
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Exterior paint dirt pick-up resistance: ZMs i v Vs 1
Outdoor Mumbai exposure - Results after 15 months

IS AR — 159> F ) 45

VA/VeoVa 10 monomer (70/30) latex versus commercial latex benchmarks

|
VAIVV 10 Comm. Comm. Comm. Comm.
(70/30) CS Sty/Acr D Sty/Acr 8 All-Acr K All-Acr S

After 15 months: the VA/VeoVa 10 monomer (70/30) latex is demonstrating at least similar
performance than all-acrylic international high quality latex benchmarks.

A5 HERE: BERR ZBIBUBRIR 2% (70/30) FLIR RILH [F] B B o i 1o 1k BB 4 TR FL IR B R B AR IR R P
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Exterior paints colour retention study in natural outdoor exposure

Shanghai China

SR EHR G IEWESE- FARENY LR, [

Test performed by Momentive staff:

Momentive
Shanghai, China

(12 October 2012 exposure start)

Substrate:
Cement based panels: Eternit Elflex NT
(asbestos-free panels)

White paints and blue paints:

Primer (paint diluted with 1/3 water), Number of
coats: 2, One side covered , duplo panels

Testing:
Every 3 months during 2 years, ongoing exposure,
panels at 45° facing South

Analyses:
-WI& Yl L a, b

APAC Locations

Shanghai
C.hina

CONFIDENTIAL
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Exterior paints colour retention study in natural outdoor exposure

Shanghai China
ANBER B PRS- B ARIEAN i, RE- 150 H

VA/VeoVa 10 monomer (70/30) latex versus commercial latex benchmarks

lis=g~& mrpriacnn Fa.m e

Best >

B Visual difference is observed for
values difference of more than 2-3 units

After 15 months: the VA/VeoVa 10 monomer (70/30) latex is demonstrating at least similar
performance than all-acrylic international high quality latex benchmarks.

154 AR : BETR ZJHIBURKIR 4% (70/30) FLy RILH R H Br i i R P RE 2 R FL R AR I PR R -

CONFIDENTIAL
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Exterior paints colour retention study in natural outdoor exposure
Shanghai China

ShsmiR el R COPENT - B ORI e, HhIE- 1564 A

VA/VeoVa 10 monomer (70/30) latex versus commercial latex benchmarks

After 15 months: the VA/VeoVa 10 monomer (70/30) latex is demonstrating at least similar
performance than all-acrylic international high quality latex benchmarks.

154> AR BEIR ISR )% (70/30) FLIK RILH R H Fy it il i 1 RE S TN FL ISR AS AR HO P RE
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Exterior paints rain mark resistance

A UR A R R
VA/VeoVa 10 monomer (70/30) latex versus commercial latex and paint benchmarks

o

Water rain mark resistance test

9]

N

Rating (5 = not visible, 1 = severe mark)
] w

=

T T
VA/VV10 monomer Comm. Sty/Acr A Comm. All-Acr P Comm. paint §
(70/30) CS

The VA/VeoVa 10 monomer (70/30) latex is demonstrating at least similar performance than all-
acrylic international high quality latex benchmarks.

BEIR ZI&IBURIR Z.0% (T0/30) FL I M R B B i i 2 ik RE 2 PR FLIR S ie P AR A P R
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Exterior paints hiding power

i ERRh Il i )

VA/VeoVa 10 monomer (70/30) latex versus commercial latex benchmarks

e iy prarn
il Bl Bl ed | O LA

The VA/VeoVa 10 monomer (70/30) is performing similarly than international commercial high
quality latex benchmarks.

BEIR ZIGIBURIR 2% (T0/30) FLR RIL i [F] [ B & i i ik RE FLIBARIE O

Visual difference is observed for
values difference of 3-5 units

CONFIDENTIAL
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Exterior paints mud cracking resistance

S TR TR

VA/VeoVa 10 monomer (70/30) latex versus commercial latex benchmarks

25 um 1000 pm dry 25 uym 1000 pym dry

VA/VV 10

(70/30) CS Comm.
VA/Acr G

_“

25 uym 1000 pym dry 25 uym 1000 pum dry

Comm. Comm.
Sty/Acr D All-Acr S

No cracking has been observed on these panels
g P Minimum requirement is 900 uym dry

All the binders formulated in the our paint recipe have an excellent mud cracking resistance.

PR KIFLBAEBRN TR AR T P R AR MRt

CONFIDENTIAL
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Exterior paints — standard quality exterior

SRR — BRE b T

Conclusions %5

= VeoVa 10 monomer enables vinyl acetate based latex to be used in exterior architectural

paints. Uik F& £ B ARSI I £ FLs n] AR T A dt v gl

= VA/NVeoVa 10 monomer (70/30) based latex demonstrates a good alkali resistance, UV
resistance, water resistance and color retention which are important factors for the
weatherability resistance of the coating. Eile L1/ SUKIR £ (70/30) FLE R R4
RO BE, IUVE, i K PERTER (O, S BEHR L VR i ) B B P 31

= VA/NVeoVa 10 monomer (70/30) based latex can be a lower cost alternative to all-acrylic
latices. BiiPR LJaBUKIR 45 (70/30) FL AT LA 4l P L AR A A i

CONFIDENTIAL
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VeoVa monomer enables improved cost/performance
latices for a wide range of paint applications

VeoVafAxn] LI e 1 2 Mt st Bl 2L i A b

Acr/VeoVa
(Veocryl)
Al/VeoVal(Acr
( A
Premium quality exterior
A VA/VeoVa 2 g
\E\/ (70/30) A
o= VA/VeoVa Standard quality exterior elastomeric
= (75/25) A AR RS
©
= Standard quality Exterior
€] VA/VeoVa <y s
(80/20) A PR S RS
VA/VeoVa Gener?é I;aurpose
(80/20) A
Interior silk £t 1E
VA/VeoVal(Acr) A
Interior premium matt
RN Py 35
A
Interior economic matt £ 5 Z4WE Y6 A 3%
Interior Paint PN 5574 Kl Interior/Exterior Paintifi 14k} Exterior Paint#h 514kl

VeoVa monomers enable performing VA based latices for multiple paint applications.

VeoVaii ik A DAEEEER 26 LI T & M skt

CONFIDENTIAL
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Main requirements for elastomeric exterior paints

SPE BRI T2 A HE K

Requirementi& 3K

Alkali resistance [

Hydrophobicity#i /K

UV resistance i 45 4h 2k

Appearance 7l

Flexibility Z#) 1

Property 4:f8

Early applicability on fresh concrete
BEIR eyl il s OIS )7 T I

Alkali extractable ¥ H
Efflorescence resistance Hiiz it

Early rain resistance -3 ¥ 7K
Color retention &,

Rain mark resistance [iif /i Ji
Scrub resistance T #t

Yellowing resistance [ #48

Dirt pick-up resistance i /575

Algae and fungi resistancelfiil 7% i

Hiding power i i /7

Mud cracking resistance #1241

Elongation before and after accelerated weathering test, tensile strength, water

absorption, ... following regional norm JIEEZALEIRI G KEKR, PUEKRE, K
X, ... MR

Most of these properties can be controlled by monomers and/or latex composition.

CONFIDENTIAL

RKER 731 A AT DA S LB BB AR 2 R TR 2.
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Exterior paint flexibility: elastomeric paints

SRR KRB SRR

= Current commercial system used JE T EXR
— Blend of soft and hard Sty/Acr to achieve water resistance, tensile strength and low dirt pick-up

NS Tﬁzﬁﬁ%ﬂiﬁz&ﬂi BB A, PUIK 5B A ilivs 2K

« Elongation is reduced after blending HERE e TR R I S
« UV degradation = Yellowing 45 4hfift=1 45

= New option: Soft VeoVa monomer based binder (which could optionally be blended with hard
VeoVa monomer based binder)

M TR O ES AR LI (Tt SR TSRS Z AT A A IR &)

Increased water resistance $ =i 7K 14

Vinyl Acetate based systems Better exterior durability 547 " #Miif A1
BEMR LGB R R Better flexibility & 47 22 1%

Vinyl Acetate/Acrylate/VeoVa monomer Excellent alkaline resistance 7 Hi i figi

THR 90 A 9 R U TR LT 1 i etongation FlF AL

* All the VeoVa 10 monomer based binders (soft and hard) Good tensile strength ¢ 41 (35
are colloid-free for the elastomeric coatings project Excellent resistance after UV exposure [iif 45 4 % i

High recovery after elongation 7 i Ji5 [F] 3 &

CONFIDENTIAL
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Elastomeric paints

SRR

Concept 1 Concept 2 Concept 3
Soft latex alone Blend soft/hard Blend soft/hard different
FHBFLR same type of latex type of latex
TR P ) A 2R Tl 7L TE FH AN [R) R 20 3 2L
Soft Soft Hard Soft
Sty/Acr Sty/Acr Sty/Acr Sty/Acr

Soft + Hard
VvV 10 VV 10 VvV 10

Comm. Sty/Acr

"+ Benchmark soft (1S) and hard (1H) ex producer 1
» Benchmark soft (2S) and hard (2H) ex producer 2
* Benchmark soft (3S) and hard (3H) ex producer 3

VeoVa vinyl ester binder*

- Soft VA/VV 10/BA 42/30/28 (Tg -3°C), VV (S)
- Hard VA/VV 10/BA 58/41/1 (Tg +16°C), VV (H)

VV =VV 10 = VeoVa 10 monomer
*All the VeoVa 10 monomer based binders are colloid-free

CONFIDENTIAL
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Elastomeric paints
GHEERS

Water absorption at 24 hours - ASTM D570
24/ IR K F

N
o

w
[¢)]

w
o

N
(¢}

—
()]

N
o

Water absorption (% weight)
N
o

NN

(1S+1H) (2S+2H) (3S+3H)  +VV (H)

Elastomeric coatings prepared with the soft VeoVa monomer based polymer shows an
excellent water absorption resistance.

B T BURIR £ 4 B8 B4R BB FLIRB K B /by

Sty/Acr (1S)  Sty/Acr  Sty/Acr (2S)  Sty/Acr  Sty/Acr (3S)  Sty/Acr  Sty/Acr (3S) VV (S) VV (S+H)

CONFIDENTIAL
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Elastomeric paints

SRR

Tensile strength - ABTN NBR 7462

Sty/Acr (1S)  Sty/Acr  Sty/Acr (2S)  Sty/Acr  Sty/Acr (3S)  Sty/Acr  Sty/Acr (3S) VV (S) \AY S+H)
(1S+1H) (2S+2H) (3S+3H) +VV (H)

Dry paint thickness: 1 to 1.2 mm

Elastomeric coatings prepared with the soft VeoVa 10 monomer based latex show an excellent
tensile strength.

He T BUBKIR £ 9% B AR B FL IR I AR I DTTK R
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Elastomeric paints

SRR

Elongation - ABTN NBR 7462

W &
500
450
400
350

Elongation (%)
N
N
o

. 7 2
. 7 i

Sty/Acr (1S)  Sty/Acr  Sty/Acr (2S)  Sty/Acr  Sty/Acr (3S)  Sty/Acr  Sty/Acr (3S) VV (S) VV (S+H)
(1S+1H) (25+2H) (3S+3H) +VV (H)

Elastomeric coatings prepared with soft VeoVa 10 monomer based latex shows an excellent
elongation.

BT HUBKIR 5% BE AR I FL BRI AR S O M R e e
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Elastomeric paints
GHEERS

Test conditions for accelerated weathering test: cycles: 4 hours QUVA at 70°C and 4 hours at 60°C
InEZAL MRS FE3F: 4 hours QUVA at 70°C and 4 hours at 60°C

Color change after 300 hours weathering
(QUVA/Water) Yellowing index

Elongation after 300 hours weathering 300/ it J5 B Fe
(QUVA/Water) - ABTN NBR 7462 P
300/ 24k JE W R s K ' AT
250 4.5
f 4.4
200 +—— =
9 § 4.3 After
_§ 150 1 Blisters ;, 40
© —
2100 +—— 3
° = 4.1
w >
50 +—— 4
0 : : : 39
Sty/Acr (1S)  Sty/Acr (2S)  Sty/Acr (3S) VV (S) Sty/Acr (3S)

Elastomeric coatings prepared with the soft VeoVa 10 monomer based latex show excellent
elongation and yellowing resistance after accelerated weathering test.

BT BUBRIR £ M6 Fie 5 B R FLIBCAE NI 2 AR Ja R A5 B WraR K R R i 39 22 1

CONFIDENTIAL
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Elastomeric paints

SRR

Length recovery after 100% elongation

Color change after accelerated dirt pick- o g
up (coal ash) Whiteness index 1007 i 5 I3 =€
Iy CRER) J5AERE 1£
_85 80
& AU E—
he e
é 75 $ 50— 76%
c [*]
— 8 40 +—
# 70 Iy
S 20 +——
g 65 After 04—
60 . 0 :
Sty/Acr (3S) WV (S) Sty/Acr (3S) WV (S)

Dirt pick-up resistance test after exposure for 3 days in sunlight

Elastomeric coatings prepared with soft VeoVa monomer based polymers also show excellent
dirt pick-up resistance and recovery after elongation.

F T BUBKER £ 9 B B AR R FLIR A S PR R LR I HY A S B i V7 1 A [
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Exterior paints - elastomeric paints

IR R — FTETR R
Conclusions ;i

= VeoVa 10 monomer based latex gives an excellent overall performance.

ST AU 21 G A 0 S0 P b R O

» Soft VeoVa 10 monomer based polymers has a good water resistance without the need
to be mixed with hard resins.

BT BUIRIR LA R AR B A LA 5 2 [R] A FLVROR & B ELAT R 5 R 7K

= Soft VeoVa 10 monomer based polymers has a good elastomeric performance.

B TBUIRIR L9 R S AR I LR A DL S e e

» Hard VeoVa 10 monomer based polymers can be used to upgrade the performance of
soft Sty/Acr systems.

B FIRURR R £ g PR (R S L ) P By R I AL P
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VeoVa monomer enables improved cost/performance
latices for a wide range of paint applications

VeoVafAxn] LI e 1 2 Mt st Bl 2L i A b

Acr/VeoVa
(Veocryl)

VA/VeoVal(Acr)

A

VA/VeoVa Premium quality exterior

B Stz
= A (70/30) A R 51
EE VA/VeoVa Standard quality exterior elastomeric
= (75/25) A PRvEE A B AN R
©
= Standard quality Exterior
€] VA/VeoVa <y s
(80/20) A R G
VA/VeoVa Gener?é I;aurpose
(80/20) A
Interior silk £t P35
VA/VeoVal(Acr) A
Interior premium matt
TR N B
A
Interior economic matt £ 5 Z4WE Y6 A 3%
Interior Paint PN 5574 Kl Interior/Exterior Paintiil 4k Exterior Paint#h 514kl

VeoVa monomers enable performing VA based latices for multiple paint applications.

VeoVa &4k H] LIMEREIR G FLB A T8 M2 ket
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Main requirements for premium exterior paints
e UM VR ) T BLEDR

Requirementi& K Property 4 &

Alkali resistance iJfii,. ~ Early applicability on fresh concrete
iR G Y 5L T
Alkali extractable iz
Efflorescence resistance iz ik

Hydrophobicityii 7K Early rain resistance 5. #ifif §y 7K
Color retention {&

Rain mark resistance iy { Ji
Scrub resistance it #3E

UV resistance it 2414k Yellowing resistance i 3 4%

Appearance 4Nl Dirt pick-up resistance it iitiv5
Algae and fungi resistancefii} % /%
Hiding powerift &% /)

Flexibility 2 #)14: Mud cracking resistance $i {241
Elongation 3%

Most of these properties can be controlled by monomers and/or latex composition.

KB 23t A AT DA S LB BR A AR 2 R R TR 5
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Alkali resistance: the umbrella effect

Monomer hydrophobicity Water solubility Carbon/Oxygen (C/O)
BRI B K 20 °C (g/100 ml) Ratio

Vinyl Neodecanoate (VV 10) <0.001 6
Butyl acrylate (BA) 0.16 3.5
Methyl methacrylate 1.5 25

e s e g g e

Alkali extractable of

clear latex film 2
5 R B L o
1 .

BUBRK R B ] (R 57 AR SR H PO R T Bk A S Aol

The Versatate groups protect its neighboring butyl acrylate groups from alkali hydrolysis.

CONFIDENTIAL
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Water resistance of clear latex film

TA R R R 7K

Coating hydrophobicity ¥4 B+ 5 7K P

Water spot of clear latex film
(after 1 day, same Tg 20°C)

BA/MMA/VeoVa 9 monomer —@—BA/MMA/VeoVa 10 monomer

Water absorption of clear latex film
(at 23°C after immersion 2 weeks, same Tg 20°C)

BA/MMA/VeoVa 9 monomer =—BA/MMA/VeoVa 10 monomer

~
o

)]
o
‘

wu
o

I
(=)

(9%}
o

[
(=]

% water absorption (m/m)
Rating {10 is not affected)
w

— i

=
o

(=]

T T T T T 0 T

0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 /0
Amount of VeoVa monomer BOTM (m/m) in acrylic polymer Amount of VeoVa monomer BOTM (m/m) in acrylic polymer

VeoVa 9 monomer based Veocryl is more water resistant than a VeoVa 10 based Veocryl as it contains less MMA at same polymer Tg

The VeoVa monomers improve water resistance of all-acrylic latices.

BUBKIR Z.J% B 32 i 25 79 FL R i 7K
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Water vapor barrier of clear latex film

T R MR 7K VU BH B 7

Coating hydrophobicity 48} /K P4
o vagem berwmenmee s i owws e

M N g ey W P e g DR

L e eem———

The Veocryl has a higher water vapor barrier than an all-acrylic latex but still allows the
substrate to breathe.

AP LI L2 P 2L 980 B S BEL R 7K YRAELIE 2 SC VR R P
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Water whitening resistance of clear latex film

TR R 7K A

» Water whitening of the clear latex film after 7 days immersion*

TR KT R IFI7K AR E

* The latex film has been dried 7 days at room temperature before immersion

The Veocryl based coating has an outstanding water whitening resistance compared to
styrene/acrylic and all-acrylic coatings.

BRI FLIB I B ERoRk R S P AN P FLVBAH b R A B iR K B
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Water whitening resistance of clear latex film

i R R 7K

Factors influencing the water whitening resistance of a clear latex film:

MRS BRI 7K BRI R R -

Water resistance of clear latex film

" ——0%VV10 —m—10%VVI0 —8—20%VVI0 —&—30% VV10
= Monomers composition (Tg) ’ ° : ’

= Monomers type

40

— Hydrophobicity /K B4k » 35 _—
— Specialty monomers 30 /
= Surfactant type e /
= Drying conditions (T° & time - /.
ying ( ) % 20 o
a

U T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180

Water immersion time (hours)

VeoVa monomer based binder can be designed to formulate high water whitening resistant
coatings.

BT BURIR £ f6 He 54 B FLIBOAT A BEvH oA Tl 2K B B Rt
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Water whitening resistance of clear latex film

TA AR N 7K

Factors influencing the water whitening resistance of a clear latex film:

iR R K AR R R

Water resistance of clear latex film

0% Silquest™ A-174ANT == 0.5% Silquest™ A-174NT
u
Monomers CompOS|t|0n (Tg) e 1.0% Silquest™ A-174NT = &= 1.5% Silquest™ A-174NT

= Monomers type ---@-- 2.0% Silquest™ A-174NT
— Hydrophobicity 40
— Specialty monomers »

Surfactant type

Drying conditions (T° & time)

DeltaL

0 20 40 60 80 100 120 140 160 180
Water immersion time (hours)

Veocryl binder can be designed to formulate high water whitening resistant coatings.

B FLIBCRT CAR vt A i 7K B BRRL
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Water whitening resistance of clear latex film

i R R 7K

Factors influencing the water whitening resistance of a clear latex film:

EMEREN KA EREE: Water resistance of clear latex film

—4 =1day,RT =-4=-7days, RT =k 7 days, 40°C

= Monomers composition (TQ) —
= Monomers type — a----1

— Hydrophobicity a — = _o----
— Specialty monomers % 8 ?44“":5; _
o

= Surfactant type 6
= Drying conditions (T° & time) » 4

2

0 T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180
Water immersion time (hours)

Veocryl binder can be designed to formulate high water whitening resistant coatings.

B FLIBCRT CAR vt A i 7K B B RR
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Exterior paint hydrophobicity — water repellent property
HMERVRAEHRIBL KM — PSR AR

All-acrylic paint Zi 54k Veocryl paint FH %k

The VeoVa 10 monomer based binder is demonstrating its outstanding water repellent
property.
BT BUBKIR 24 R A B FLBCR L A7 R T K A

CONFIDENTIAL
50



Exterior paint hydrophobicity - scrub resistance

SRR KT — 3L

H 1 HH —of e Y

Failed on alkali
resistance

The VeoVa monomer based latices are scoring high in terms of scrub resistance in
architectural exterior paints.

BT BURIR 2.4 Fe B4R I FLIRAEAME R B B R R AR SR e

. | |
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Dirt pick-up benchmark study in natural outdoor exposure
Mumbai, India J*' 4t 5 SR MR V9 V- 3%, B

Test performed by 3" party:

Institute of Chemicals Technology (University)
Mumbai, India

(12 October 2012 exposure start)

Substrate:

Cement based panels: Eternit Elflex NT (asbestos-
free panels)

White paints:

Primer (paint diluted with 1/3 water), Number of
coats: 2, One side covered

Testing:
Monthly during 2 years, ongoing exposure, panels
at 45° facing South

Analyses:
WI&YI L, a,b

APAC Locations

Mumbai
India
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Exterior paint dirt pick-up resistance:
Outdoor Mumbai exposure - Results after 15 months

SO B AR BN v MR-k, EEE- 15

Veocryl latex versus commercial latex benchmarks

Llir=lis pupreiern

Visual difference is observed for
values difference of more than 2 units

After 15 months: the Veocryl latex is demonstrating at least similar performance than all-acrylic

international high quality latex benchmarks.

15/~ H OB AP 455 SR B AP LR ) R o A O 8 o SR TR FLVBCRL AR A B P
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Exterior paint dirt pick-up resistance:
Outdoor Mumbai exposure - Results after 15 months

SO BRI v MR- %, EEE- 15

Veocryl latex versus commercial latex benchmarks

Comm. Comm. Comm. Comm.
Sty/Acr D Sty/Acr 8 All-Acr K All-Acr S

e ———

After 15 months: the Veocryl latex is demonstrating at least similar performance than all-acrylic
international high quality latex benchmarks.

154 3 BRI 45 SRR B 0 PR FL YRR [ oA D ot i SR PR FLVRC R R AR I R e

CONFIDENTIAL

54



Dirt pick-up benchmark study in natural outdoor exposure
Manila, Philippines )™ 4h H 28 Wi v v5 V- D e, R

Test performed by 3" party :
Paint company

Manila, Philippines
(14 September 2012 exposure start)

Substrate:
Cement based panels: Eternit Elflex NT
(asbestos-free panels)

White paints:

Primer (paint diluted with 1/3 water), Number of
coats: 2, One side covered , duplo panels

Testing:
Every 3 months during 2 years, ongoing exposure,
panels at 45° facing South

Analyses:
WI&YI L, a,b

APAC Locations

® Manila
Philippines

CONFIDENTIAL

55



Exterior paint dirt pick-up resistance:
Outdoor Manila exposure - Results after 15 months

AN E SRR s P Je Bz 150 H
Veocryl latex versus commercial latex benchmarks

S rals Fapool

Visual difference is observed for
values difference of more than 2 units

After 15 months: the Veocryl latex is demonstrating at least similar performance than
international high quality latex benchmarks.
154> 7 BRI 25 SR 2% BH PR LR 1) L B A 6 v o S LV LR AR ) P B

CONFIDENTIAL 56



Exterior paint dirt pick-up resistance:
Outdoor Manila exposure - Results after 15 months

S AN BRI vE TS 1 S Je - 154 H

c/S X Comm. Comm. l Comm. Comm.

Veocryl Sty/Acr D Sty/Acr 8 l All-Acr K All-Acr S

Visual difference is observed for
values difference of more than 2 units

After 15 months: the Veocryl latex is demonstrating at least similar performance than
international high quality latex benchmarks.

15/~ H PO B AP 455 SR B A P LR ) B oA T o8 o SR FLVBCRL A AR B P
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Exterior paints rain mark resistance

G TR R R

Veocryl latex versus commercial latex and paint benchmarks

’n

Hadr e rembh ey ey e

g E—— S S— —

The Veocryl latex is performing better than commercial international all-acrylic latices and
paint benchmarks.

BUAFLIBRAL T T8 ) o i SR A 28 TR FLIBORT B0k
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Exterior paints hiding power

AR o )

VA/VeoVa 10 monomer (70/30) latex versus commercial latex benchmarks

By by e

The Veocryl is performing similarly than international commercial high quality latex
benchmarks.

PR LR IR At v o SR D o P ) VT /65 L YRR AL
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Exterior paints — premium quality

HMEERAE — Wi ot

Conclusions 45t

= VeoVa 10 monomer enables acrylic binders to reach improved performance.

AUBRIR L) g FAR ] LB iy 2 9 FL s P g

= The Veocryl latex demonstrates an excellent alkali resistance, UV resistance, water

resistance and color retention which are important factors for the weatherability resistance of
the coating.

BN FLBCR B AR A I e, s Anate, R OR (O, X e PR BE vk i Ak () F 22 R 3R
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Overall Conclusions

The VeoVa 10 monomer based binders can be used in exterior architectural paint
formulations to meet the specific regional requirements at competitive cost levels.

%?ﬂﬁ@&%@ﬁ%%ﬁﬁTU%?%?%ﬁfﬂﬁﬁ%ﬁﬁﬁ%Eﬁ%%*#ﬂﬁ&
L7

Our regional Technical Service Teams are committed to help you to develop a
VeoVa binder which will meet your requirements.

BATTHIBAR R 55 B BAZ T T35 B 85 7T 5 3 T UK IR £ 475 Hie B4 1) L 9 DA 2 55 O 7 3K
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Thank. You /

Questions
Contacts: I‘il }@ ?

Dr. Claude Nootens
E-mail: claude.nootens@momentive.com

Gerry Gardiola
E-mail: gerry.gardiola@momentive.com

Wee Wang
E-mail: wee.wang@momentive.com

“The information provided herein was believed by Momentive Specialty Chemicals (“Momentive”) to be accurate at the time of preparation or prepared from
sources believed to be reliable, but it is the responsibility of the user to investigate and understand other pertinent sources of information, to comply with all
laws and procedures applicable to the safe handling and use of the product and to determine the suitability of the product for its intended use. All products
supplied by Momentive are subject to Momentive’s terms and conditions of sale. Momentive makes no warranty, express or implied, concerning the product or
the merchantability or fitness thereof for any purpose or concerning the accuracy of any information provided by, except that the product shall conform to
Momentive’s specifications. Nothing contained herein constitutes an offer for the sale of any product.”
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