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Company Overview

TECHNOLOGY OVERVIEW

COMPANY OVERVIEW

Micro bead S :
synthesis hollow '@no &,ITJICI‘O ~» = Founded in 1978

encapsulatlon
o

Nano powder = Headquartered in Korea

synthe5|s = Product Category:

@ ‘ = Cosmetic Raw Materials,
Sl : = Surfactants,
0 4 5= = Paint & Coating Raw Materials,
treatment W e e = Plastic,
/ =

Dlspersmn
Organic
synthesis

SUNJIN brings new concepts & new technologies from other industries

Optical Materials
= ISO 9001 certified

Cosmetic Raw Material Paint & coating Flat Panel Display: LCD, PDP
. :\ Case Top(Top-
S T ‘\~. C B

Support Main{Mold Frome)
Back Light Unit

Surfactants for Personal
Care

Bottom Cover|Chassis)
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Technology & Product Overview

Technology Property
Polymer Composition
Co:trol P Solvent Resistance Control ‘
By suspension polymerization High / Low
High Heat Resistance ‘
Refractive Index Control
High RI / Low RI

Particle Size Control Narrow Particle Size
by suspension polymerization Distribution by Classification

Do not copy or print without a written permission from SUNJIN Beauty Science
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Products / Main application

MD & MDX series (Moderately Mono Dispersed)
LD & LDX series (Poly-dispersed)

for Light Diffusion Film

HLDP series
for the PC resin Molding of LED Lamp

HR(1.59) series for High Haze
LR(1.43) series for High brightness

MDX series for High brightness
Mod
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Technology & Product Overview HAR—

&

Technology Property Products / Main application
Seeded Polymerization Mono-dispersed Micro Beads ‘ MAX series for High brightness

Emulsion Polymerization Sub Micron Size Polymer Bead ‘
Polymer Surface Treatment Hydrophobic, Hydrophilic Improved compatibility with
Surface Treatment binders, solvents

For paint & coating,
optical films, plastics

Other Polymer Beads Acrylonitrile Bead, Urethane,
Urethane Acrylate Bead

Do not copy or print without a written permission from SUNJIN Beauty Science 4



SOFT POLYMER Beads

B A ER A

925
Descriptions Particle Size (1) K value: Measurement of Softness
Acryl beads Ly e
value
Yellow Index: 4.5 Max HISOFT-80H Most Soft 75+1.5 20 ;
HISOFT-50 Soft 5.0+1.0 18 e L
HISOFT-80 Soft 7.5£1.5 20 &l
K = (3/22)(F)(S¥)(R1)
S: Sample displacement
R: Sample radius
One particle of each powder type was
exposed to compression.
Pressure necessary for 10% deformation
of the particle was measured.
(Measuring Tool: Shimadzu Micro
Best recommend for Compression Testing Machine MCTM-500) 375
(1) Back Coating of Light Diffusion Film 2) Smooth feel texture of Paint & Coating
Less-Scratch
DIffuser Laver : = 267
’. ,. « . The lower K o
value, the softer
Substrate (PET) 172
—O-0-C0-0-0-0-0-L0-0-0— R o
[ Anti-Blocking Laver | 103 | 113 125
P O
The lower K value, the softer polymer bead, the less abrasive /\R,s?‘ Q\S'(\Q o'{b ég, @‘;’ Q:(,,o
& N 9 K\ S
pIN=] Q) ) S
RIS | ¥ F S s
N K
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LD & LDX, MD & MDX, MAX & SAX series based on Particle Size Distribution

Grade LD200 & LDX200 MD150 & MDX150 MAX150 & SAXS80
D50 15um 15um 15um & Sum

Particle size Poly-dispersed Moﬂg?gi;assps.le q Mono-dispersed
- - - /-\ aga /'\
distribution (Z280) (B 5780 (BERE)
C.v 40 <25 <15

LDX: Highly Crosslinked MDX: Highly Crosslinked SAX: PS

(Coefficient of Variation)
S LD: Crosslinked MD: Crosslinked MAX: PMMA

SEM Picture

C v SD *100%  The coefficient of variation, CV, is the standard deviation divided by the mean. It relates the breadth of
" =-——=—"""the particle size distribution (in percentage) to the mean about which it is measured. The CV's utility is
in measuring relative variation as opposed to absolute variation.
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LDX series : Poly-dispersed, The Highest Solvent Resistant PMMA Beads

Most highly Cross-linked
PMMA bead
Poly-dispersed
Refractive Index: 1.49
Yellow Index: 3.0 Max

PMMAN A [T 5 77 VAR 55
PR 1,49
W 3.0 max

£ 2 P PR IR 52 PR TS
- HEE,
- O,
- WL,
- B OB,
- BERR T,

Descriptions

Particle Size (un)

Oversize Cuts

Particle Size (/m)
Descriptions
D50 D100
LDX30C & PMMA bead 2 ~4um 10.00 um
LDX 50C v PMMA bead 4 ~ 8 um 18.00 um
LDX 120C PMMA bead 9~ 11um 31.00 um
LDX 200C PMMA bead 13 ~ 16 um 40.00 um

Best recommend for

(1)Light Diffusion Film for LCD backlight

= LDX has especially strong solvent resistance
to MEK, Ethyl Acetate, Butyl Acetate

TFT-LCO Panel

Unit
% =

Back Light Unit

Do not copy or print without a written permission from SUNJIN Beauty Science

Case Top{Top-

Chassis)
LCD Panel

D-IC{on TCP}
PCB

The Highest Solvent Resistance to

D50 D100 various solvents such as

LDX30 /. &%/ | PMMA bead 2.5~45um | 15.00um
x50 N | PMMA bead 4 ~ 8 um 22.00um ~ Toluene,

— Cyclohexanone,
LDX 80 PMMA bead 5~7um 25.00 um ~ MEK,
LDX 120 PMMA bead 9~ 11um 31.00 um — Ethyl Acetate,
LDX 150 PMMA bead 11 ~ 14 um 40.00 um — Butyl Acetate,
LDX 200 PMMA bead 14 ~ 17 um 46.00 um
LDX 220 PMMA bead 22 ~ 24 um 60.00 um

(2)Light Diffusion coating for other films

= Projection Screen Sheet
= Window Film
= Protection Film

PMMA Beads

Support Main{Mold Frame)

Bottom Cover{Chassis)




| DX SOLVENT RESISTANCE DATA L5580

MEK HLDP HISOFT

50 80

0 hr 6 5 26.4 35 39 11 5

2 hr 12 8 30.4 370 9

4 hr 30 27 480 19

Too high to Too high to

8 hr 42 38 Too high to measure measure 630 36

12 hr 55 42 measure 780 47

\ 24 hr 64 51 890 55

N \—/

TOLUENE HLDP HISOFT
50 80
0hr 29 1.5 5.3 3.5 3.0 24.5 832
2 hr 32 1.5 10.3 75.2 17.4 25.5 840
4 hr 34 1.5 10.1 78.0 18.0 25.5 840
8 hr 35 1.5 11.9 81.0 18.0 26.0 842
12 hr 37 1.5 29.4 85.4 18.3 27.5 843
\ 24 hr 38 6.5 / 40.2 | 921 292 34.6 1040
N— -~ N 7

Test Method: 1. Powder:Solvent = 100g:100g 2. Measure viscosity 3. Brookfield spindle #1, 60rpm)

Do not copy or print without a written permission from SUNJIN Beauty Science 8



| DX SOLVENT RESISTANCE DATA L5580

g

=

s
)

I

4

D

Zs

ETHYL MAX MAX HLDP HISOFT
ACETATE 100 200 50 80
0 hr 21.5 7.9 34.2 66.2 48.6 22.0 234
2 hr 730 374 276 936 267
4 hr 800 423 _ 784 369
8 hr 820 519 Too high to i 1240 Too high to 482
12 hr 864 615 Too high to measure 560
\ 24 hr 2480 1162 measure 704
N
BUTYL ST E N [ =12 ==
ACETATE 0 hr 80.7 83 481.5 33.9 46 26.2 583
2 hr 258 167 513.4 228 143 34.7 820
4 hr 270 187 648 237 152 83 820
8 hr 274 193 882 312 163 126 823
12 hr 276 206 903 361 175 185 832
\24 hr 285 293 932 380 275 273 936

Test Method: 1. Powder:Solvent = 100g:100g 2. Measure viscosity 3. Brookfield spindle #1, 60rpm)
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| DX SEM PICTURE




Particle Size Analyzers at sunan

1. Tested the Sample

2. At the Different Particle
Size Analyzers

3. Test Results showed
the different data

LDX120 Lot No. 09034002

e

MALVEN Mastersizer2000 Wy
- |
Laser Diffraction Method W -
Installed at SUNJIN on July 2009 & I
v . /
MASTERSIZER <2dad»
Result Analysis Report
Sample Name: SOP Name: Measured.
LDX 120_00034002 20000 78 13% WRW LF 11908
Sl Source & e e AT ow ma 2w 1100
Sample bulk lot ref: Ets;:l!«m
Particle Name: Accessory Name: Analyss model Sensitivity:
14501 Hydro 2000S (A) General purpose. Normal
Particle Rl Absorption ize range Obscuration:
14%0 01 0020 o 2000000 um an -
Dispersant Name: Dispersant Rl Weighted Residual Result Emulation
e - Thpedrs -
Concentration: Span Uniformity: Result units:
0.0008 Vel 109 D443 Volume
sTeﬁ: Surface Area: sw;auw-wuu\m.z] va‘w-.wm Mean D[4,3)
I e e g
0.1 1286 um 40 5); 10237 um 09 17884 um

26
2
am
am
20
am
a
oo
am
aa
aos
e

Operator notes:

D50: 10.23um
[ D100: 35.56:m | Higher Resolution

G0
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BECKMAN L513320  *~

Laser Diffraction Method
Installed at SUNJIN on April 2003

v

LS P
@ article Size Analyzer

‘COULTER.. 16 Dee 2009 23:30
Beckman Coulter LS 13 320

Differ=ntial Volums
a5 —— LDX120(08114038)_03_01.3ls.
&

5.5+

100 200 400 1000 2000

D50: 9.17um
[ D100: 27.39m | [ower Resolution

(L WK
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| DX PARTICLE SIZE DISTRIBUTION 22458

Particle Size Distribution

i:jg Size (um) | Volume In % Size (pm) | Volurme In % Size (pm) | Yolume Im %
N 0.010 0182 1.005
\GE;H LDX 30 0017 0.00 g 0.00 S e 3.15
%10 D10: 1.340 0.020 g'gg 0.240 :'E: 2512 ;12
19 D50: 4.125 0.023 0.00 0.275 0.00 2884 o6
0.030 0.316 3311
m : . 0.00 0.00 858
8 D90 7.690 0.035 0.363 I 3.802 o
D100: 13.21 0.040 g'gg 0417 :'E: 4.365 15':__1
/ 0.046 .00 0.479 :'D: 5012 a7a
A 0052 : 0.550 - 5754 =
0 0.060 0.0 0631 034 6.607 8.58
) 0.069 g'gg 0.724 : 'Ef 7.566 gig
A 0.079 0.00 0.832 1 o1 8.710 200
0.091 D'UD 0.955 “.D“ 10,000 1-?3
. Z U -
) e I I - ! I .
2 0.138 0.0 1.445 214 15.126/D1000.01
. 0.00 ) S om ; Y
1 0.158 000 1.660 ; = 17.378 000
0.182 : 1.905 = 15,953 :
%.01 0.1 1 10 100 1000 3000
- Particle Size Distribution Size (um) [ Volume In % Size (pm) | Yolume In % Size (pm) | Volume In %%
S 0.010 0182 1.005
(=) n ot i~ -
\mj? 0.017 0.00 0.200 0.00 2188 b.2r
0.00 0.00 - 7.82
§11 0.020 0.00 0.240 0.00 2512 621
310 D10: 1.272 0.023 0.00 0.275 0.00 2804 1016
i‘ D50: 3.113 0.030 0.00 0.316 000 3311 1024
@9 D90: 5.658 0.035 D'UD 0.363 :'D: 3.802 oo
L] L] A uuy = 5D
8 0.040 0.417 47385
. 0.00 0.00 ars
7 D100: 8.580 0.046 0.00 0.479 000 5012 .
0.052 : 0.550 I 5 754 -
§ 0.060 g'gg 0631 :23 6.607 ;i
0,069 : 0.724 ) 7 506 -
5 iy 0.00 02 158 n;.-1; 1.14
- 0.00 : 1.89 - 0.00
4 0.091 000 0.055 ! 1i' - 16+ DO D1000 o0
3 0.105 0.00 1.006 f'df 11.482 0,00
5 0.120 0.00 1250 f'gf 13183 0.00
(8 . - i .
0.138 1.445 15136
o
1 0.158 g'gg 1560 fg; 17.378 g' £
. . . ! ) o :
% 0.182 1.905 15,853
01 0.1 1 10 100 1000 3000

Particle Size Analyzer : MALVEN Mastersizer2000
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| DX PARTICLE SIZE DISTRIBUTION

Pariicle Size Digiributign

;\3 1 1 Size (pm) | Volume In % Size(pm) Volure In% Size (pm} Volume In %
) 0.2 1.783 12,600
n 0 [ 3 |
g 10 0.100 =00 2.000 e 12610 o=
= 0252 ooo 2244 o8 12.000 o=
3 . 52 - -2 - o
L ¢ LDX 50 037 :Eg 2518 ,153 12.500 E':';
28 D10: 0.356 o.00 2.835 - o 14.150 142
- = 5 88T
- D50: o2se 0.0 3'1;2 371 1252 D3
' D90: E";E 0.00 23‘31 468 LE.E-EDIOOD:G
A D100: T o.2e - 5 BT - 0.0
- : n.Ea2 - 477 g 22.000 o.00
g 0710 j"p 5.024 p— 22.000 T
- 0795 -Q; 5,837 —:1 24.000 D':.]
i
4 D.E83 + om 8.325 c s 25179 0.00
. 1,002 . 7.006 o 28,251 0.00
W = F.OE2 d ) }
1.126 s om 7.082 g 22.000 0,00
5 1282 e a.034 - 30,000 000
- 1416 . 10.024 o 31.606 0,00
1 1.520 a; 11.2347 - :5 32.000 D':ﬂ
. 1783 : 12 500 == 33.000 :
0.01 0.1 100 1000 300
) Particle Size Distribution i _ ]
3 2 Size (pm) | Volume In % Size (pm) | Volume In % Size (Hm} Vaolume In %%
2 -y I Y ey ] T
£ ’ 0.00 i 1.47 i 049
201~ LDX 50C = I I T B - =
9 . 5 i !
= 9/ D10 035 200 2805 1 4159 D100
@ g D50: 0399 0.00 3.170 o6 15.887 0.00
. 0448 ' 3557 - 17.6825 '
7 D90: 0502 0.00 3991 548 50,000 0.00
A D100: 0632 g'i 4477 ?'Sﬁ 22 000 g%
L . - .
0710 5.024 N 23.000
5 0796 :]] 'E 5637 gi? 24.000 g%
4 0.693 18 6325 811 25179 0.00
: T I - I
173 5.39 0.00
: o BT I N I ] B
: 1.43 ' 3.87 : 0.00
1 1.589 137 11.247 S a5 32.000 0.00
" 1783 ' 12,500 ' 33.000 '
0
n 4 N aTala! n . . .
.01 0.1 10 100 1000 3000 Particle Size Analyzer : MALVEN Mastersizer2000

Particle Size (um)

Do not copy or print without a written permission from SUNJIN Beauty Science

13



| DX PARTICLE SIZE DISTRIBUTION

Pariicle Size Digtribution

;\-0\ 1 1 Size{pm] | Volume In %% Size (pm} Volumre In % Size (pm} “Volume In'%
< 0.020 1.783 12.500
D 4 o.0o 1.06 0.40
e 10 LDX 80 0.100 00 2.000 o7 12610 121
% a 0252 .00 2244 . éﬂ 12.000 1;3
S o B B = S - B =
m d D50: 0.am0 000 g, 1.94 = 3.12
- . - 0uoo o 253
/ D90: D.44E 0.00 2857 241
o D100: n.502 o3 2.991 e
= OLE3Z _ 4477
7S 533
ra =
5 E';_;: 1.07 :'gif_ 6 24
4 0.693 3; 8.325 f:g
3 1.002 g 7.008 o
1.125 . 7882 - en
n 1287 : a0 -
- 1416 T2 10.024 T
1 1590 s 11.247 a.=a
. 1783 13 12.500 458
0.01 0.1 100 1000 300
Particle Size Digtribution
S Size {pm) | Volume In %% Size (pm}  Wolume In % Size (um} Vaolume In %
Sl 0.020 1.783 12.500
! - - i
g 10 0.100 :E; 2.000 ;Eﬁ 12618 ?2
=2 0252 - 2244 - 12.000 .
29 LDX 120 22 200 : s o s
L ¢ 0317 000 2513 . 12.500 S o0
> g D10: 0356 = 2875 . 14.158 -
@ : 0.300 — 2.170 o 15887 b7
. D50: Dass 0.00 p— 112 7,608 .
' D90: s L o 1-=0 20,000 a7
A D100: . e - 200 I 304
- 045 iy 270 — 1.15
= 0710 5024 23.000
4] e 3.40 n.os
D796 i 5637 :e.ﬁ 24.000 nee
[ ra
4 0893 gt 8.325 - on 25179 1 a1
- 1.002 - 7.028 28251 ’
3 1.00 .11 017
1.125 P 7082 . 22,000 b
9 1.282 o 2034 - 30.000 o1
= L1 8 i L
1418 . 10.024 B 31.680 0ot
1 1.520 i 11.247 ’ =000 D100 -
o7 iz I coooooorodoetrhe oo oo
n 1.733 12.500 33000
0.01 0.1 10 100 1000 300

Do not copy or print without a written permission from SUNJIN Beauty Science

Particle Size Analyzer : MALVEN Mastersizer2000
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| DX PARTICLE SIZE DISTRIBUTION

Particle Size Distribution

EZ2)

;\3 ) 2 Size (pm) [ Volume In % Size (pm) | Vielume In % Size (pm) | Volume In % Size (pm) Volume In %
= 0.200 14716 10.000 31.000
g 1 0.224 000 1589 071 11.000 5% 32000 054
' 0.00 ' 065 ' 893 ' 0.44
% . LDX 150 0.252 000 1783 059 12,500 6.9 33.000 03
> U D10: 0.283 : 2,000 - 14.000 i 34,000 ’
=) 0.317 000 2244 053 16.000 1014 35.000 028
o g D50: : 0.00 < 045 ' 448 ' 0.21
0.356 2518 17.000 36.000 .
8 D90: 0.399 000 2825 035 18.000 408 37.000 015
. . ! . . i
7 D100: 0.428 gﬁ 3,000 gg 19.000 gg‘a 33,000 D100'g'gir
. 0.502 ' 3557 ' 20,000 ' 40,000 '
6 0568 0.00 4000 032 > 000 E45 41,000 0.00
. . ) . !
5 0632 g;; 4477 g‘_j‘; 23000 2|§5 42000 E'i
0.710 e 5.000 e 24.000 s 43000 e
4 0.795 07 5637 B, 25000 e 44000 000
3 0.693 080 6325 i3 26.000 e 45,000 000
9 1.000 o 7.000 e 27.000 - 46,000 i
1.125 083 8.000 . 28.000 68 47000 000
1 1.262 078 9.000 o 30,000 g 46,000 000
0 1416 ' 10.000 ' 31.000 ' 49,000 '
0.01 0.1 1 10 100 1000 3000
—~ 14 Particle Size Distribution
o{: | Size (pm) | Volure In % Size (pm]  Wolume In % Size (pm} Volume In% Size (pm) VolumeIn %
< 0.020 1783 125600 32000
T 13 000 074 057 0.0
= 0.100 - 2000 i 12610 34000
512 0.352 oo 2244 o 13.000 152 35.000 o
o - 0 . - 2. . !
= LDX 200 0317 oo 2518 :"24 13500 4 38000 1o
- _ 000 05 - e 058
& 10 D10: 0.356 om0 2825 2as 14150 o 37.000 048
. D50: 0.390 i 2170 230 15587 243 38.000 053
L) - [}] . 2
d 0445 - 2557 - 17525 32000 -
i D90: .50z oo 2891 ot 20.000 2 40,000 00
- D100: . o2 Py il - bl #1000 073
/ . e P =00 i == 37 - i
n 0710 fi 5024 ;.:; 23000 g; 42000 g:z
o 0.796 - 5837 2o 24000 \os 43000 o
) % o - 2547 - 774 -
- ?ij a2 Efj 084 :;'1':? 674 Eu;] D100™
4 = 087 P 128 s 130 |eeees Axnmnnunnnen oot
. 1125 st 7882 o 20000 . 45,000 0
o 1262 - amu :; 30000 i 50233 000
2 1418 ar 10024 :m 31808 " 51.000 s
1 1520 . 11.247 5:|:| 22000 o 52000 .
07T i 4 .
- 1783 - 12500 33000 53.000
0.01 0.1 10 100 1000 300 Particle Size Analyzer : MALVEN Mastersizer2000
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MDX series : Moderately Mono-Dispersed, The Highest Solvent Resistant PMMA Beads 143

Cross-linked PMMA bead
Moderately Mono-dispersed
Refractive Index: 1.49
Yellow Index: 4.0 Max

CV: <25

Do not copy or print without a written permission from SUNJIN Beauty Science

Descriptions

Particle Size (un)

R.I C.v D50 D100
MDX50 1.49 25 4~7 15.65
MDX100 1.49 20 8~11 25.17
MDX150 1.49 20 13~17 35.56
MDX200 1.49 20 17~22 45.00

Best recommend for

(1) High Brightness Light Diffusion Film

The Highest Solvent Resistance to
various solvents such as

— Toluene,

— Cyclohexanone,
- MEK,

— Ethyl Acetate,
— Butyl Acetate,

16



MDX seM PICTURE

@ 0y O 0% s e 0:2:%0, 00 2500 HED @

et
0

ef Ac®_ @ Probe @ o ag—;%% o " - f o 77;: ad ® € g ew
@508 4@-“:;@'20%’,”‘,‘5,» ( o OV ed 0% _ 6 o .0 K

o~
.0

-

Accy  Probe ) hgmy wpDet” No. g 501
! Ll > 2 4 Al
15.0K¢ 4.0 . 7007 T sl A §

A=
PN o
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MDX PARTICLE SIZE DISTRIBUTION o 438

Particle Size Analyzer : MALVEN Masters/zerZOOO\)\j p
Particle Size Distribution

;\3 14 Size (pm) | Yolume In % Size (um) | Volume In % Size (pm) | Volume In %
5 0.105 0.00 1056 - 11482 077
g 13 0.120 0.00 1259 149 13.183 oo1| D100
E 12 MDX 50 g:i 0.00 1;463 = 1;;22 ......... [i.(:.d .....
=11 D10: 0182 0.00 1905 114 19.953 0.00
3 - i 0.00 ] 126 i 0.00
10 D50: 0.209 2128 22,909
. - 0.00 - 1.83 : 0.00
9 D90: ggf:g 0.00 i;’;ﬁ 302 %333 0.00
. - 0.00 ) 494 : 0.00
8 D100: 0316 3311 - 34.674
7 0.263 0.00 3802 739 39.811 0.00
) 0.00 e 9.83 iy 0.00
6 0417 0.00 4365 16t 45.709 000
5 0479 . 5012 e 52.481 B
0.550 5.754 60.256
4 0631 o1 6.607 1149 £9.183 0.co
3 0724 ?ﬁ 7.586 ?'g 79.433 g%
P 0.632 ) 8.710 = 91201 :
0.955 149 10,000 505 104.713 0.co
W 1.096 169 11482 278 120226 0.c0
|
B 01 0.1 1 10 100 1000 3000
Particle Size (um)
. Particle Size Distribution
g Size (pm) | Volume In % Size (pm) | Molume In %
N
5 20 1.096 11.462
= 8 1259 g% 13183 'ég
S MDX 100 125 000 1513 303
16 . i 0.00 e 089
& | Deo: 5222 | 0| | mal...0%l R10O.
o’ D90: 13.34 > aas 0.00 0000 0.00
D100: 21.94 3311 g$ 34 674 g%
10 3.802 031 39811 000
4365 - 45709 -
8 - 152 . 0.00
5012 408 52.481 0.00
6 5.754 ' 60,256 :
6.607 8.20 £9.183 0.0
4 7.586 1:2? 79.433 g%
8.710 ' 91201 :
2 10.000 Egg 104713 g%
. 11.482 ' 120226 }
B‘OW 0.1 1 10 100 1000 3000

Particle Size (um)

Do not copy or print without a written permission from SUNJIN Beauty Science 1 8



MDX PARTICLE SIZE DISTRIBUTION o 438

Particle Size Analyzer : MALVEN Mastersizer2000 | oy
Particle Size Distribution ~=

’\‘-3\ Size (pm) | Volume In % Size (pm) | Valume In %
<20 1096 11.482
I ) 0.00 i 17.05
£ 18 1.259 000 13.183 701
2l MDX 150 | om| | wal mo
> 1.660 : 17.378 :
a>3~ WG D10: 8-850 1.905 0.00 19.953 9.85
0.00 546
14 D50: 13.11. 2188 000 22909 o7
D90: 19.34 2512 ' 26.303 '
12 D100: 33.21 2884 00 30200 01| D100
. . 3311 A GTA {rennnnnnnnnagunnnn T
10 3802 0.00 39,511 000
8 4365 g% 45709 gg
5012 004 52 481 000
6 5.754 : 60255 '
6 607 069 69,183 0.00
4 7.586 251 79.433 000
8710 582 91201 0.00
2 10.000 13"5 104.713 g%
. 11.482 ' 120226 '
8.01 0.1 1 10 100 1000 3000
Particle Size (um)
Particle Size Distribution
?24 Size (pm) | Volume In % Size (pm) | Violume In %
= 1.096 11.482
EET 22 1.259 g% 13.183 Iﬁ'ﬁ
| — . _ x
54— MDX 200 Wl p| | 518 g
< 18 D10: 13.85 1905 g% 19.953 :gi
@ 16 D50: 19.52 2188 ot 22909 v
14| D9O: 27.39 o 000 o 858
T D100: 42.69 o 0.00 P 363
' 0.00 9811 050
3802 )
m 4 365 g% A5 TOY Junnnnnnnn g% Dloo
8 5012 000 52481 000
5754 i 60.255 :
4 6.607 g% £9.183 g%
4 7.586 000 79.433 000
8710 i 91.201 -
P, 10.000 ?';51 104.713 g'g
11.482 : 120226 :

feams )

.01 0.1 1 10 100 1000 3000
Particle Size (um)

Do not copy or print without a written permission from SUNJIN Beauty Science 1 9



MAX series are Mono-Dispersed PMMA Beads

Crosslinked PMMA bead
Mono-dispersed
Refractive Index: 1.49
Yellow Index: 3.0 Max
CV: <15

Alkyl silane treated
Low RI MAX series
Refractive Index: 1.46
Yellow Index: 2.5 Max
CV: <15

Do not copy or print without a written permission from SUNJIN Beauty Science

Descriptions

Particle Size (um)

R.I C.v D50 D100
MAX50 1.49 15 4~6 15
MAX100 1.49 15 8§~11 22
MAX150 1.49 15 13~17 28
MAX200 1.49 15 17.5~22.5 35

Descriptions

Particle Size (um)

R.I C.v D50 D100
MAX50LAS 1.46 15 4~6 15
MAX100LAS 1.46 15 8§~11 22
MAX150LAS 1.46 15 13~17 28
MAX200LAS 1.46 15 17.5~22.5 35

Best recommend for

(1) High Brightness Light Diffusion Film

o G

Refractive Index

BT K
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MAX SEM PICTURE
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SAX series are Mono-Dispersed Poly Styrene Beads

Crosslinked PS bead
Mono-dispersed
Refractive Index: 1.59
Yellow Index: 3.0 Max
CV: <15

Do not copy or print without a written permission from SUNJIN Beauty Science

Descriptions

Particle Size (um)

R.I cvV D50 D100
SAX30 1.59 15 3.0£1.0 12
SAX80 1.59 15 8.0£1.5 20

BT K
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High Refractive Index PS Bead

Crosslinked PS bead
Poly-dispersed
Yellow Index: 3.0 Max

RN
r TR

Particle Size (un)
Descriptions
D50 D100
HR56-40 RI 1.56 4.5%+1.5 20.00
HR56-80 RI 1.56 7.5%t1.5 27.00
HR59-40 RI 1.59 4.,5%+1.5 20.00
HR59-80 RI 1.59 7.5%£1.5 27.00

Best recommend for

(1) High HAZE Light Diffusion Film

Trend 1: LED backlight

Do not copy or print without a written permission from SUNJIN Beauty Science

Trend 2: Slim LCD

Trend 3: Fewer CCFL
2006-2007 M) 2007 WEE) 2003 N 2008-2009

The higher haziness required, Higher and Lower RI Beads needed

— .
=]

i

7%
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Low Refractive Index Polymer Bead

Particle Size (un)
D50 D100

Descriptions

LR43-40 RI 1.43 4.5+1.5 20.00

Do not copy or print without a written permission from SUNJIN Beauty Science
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HLDP series are of the highest Heat Resistant pmmMa Beads =

Crosslinked PMMA bead e Particle Size ()
_di rade Descriptions

Poly-dispersed D50 D100
Refractive Index: 1.49

HLDP 20 PMMA bead 1.5~ 25 11.83
Yellow Index: 2.5 Max

HLDP 50 PMMA bead 5~7 15.65
TGA data
Ty, 214.99°C
Tso, 314.96°C
T10% 326.10°C

Residue(@ 500°C) <0.5%
Best recommend for

(1) Plastic Molding & Extrusion for LED Lighting (2) Light Diffusion Plate, Light Guide Plate
PMMA i #4514 .

iR At or Bt iR "HLDP, Specially developed for PC resin compounding

For LE D Lighting”™

Do not copy or print without a written permission from SUNJIN Beauty Science 26



HLDP Heat Resistance Data

TGA ANALYSIS — HLDPS0

TGA ANALYSIS competitor's

g
=
%

B

Sampla: HLDP-50 Fila: C:. 180T 2002\ 0900 sunjintHLDP-50 001
Siza: 135250 ma DSC-TGA Oparator: SJKIm
Run Dafe: 2009-08-01 1509
Comment: 10 /min to 500 , M2=100mL instrument: SOT Q600 VA0 Build 05
120 Rasiius s
0.3152% L
(0.04263mg)|
1.564% T.00°C |
100 - } . 3 40.2115mg) G118l
i I ! oo
3.25°C
B7 50.4ig i
80 -

F-05 &
= L=
= &0 - L g
2 a8 13% c
= 1327l [ =

Faao £

40 - |
F-15
20 -
o T ¥ T T T -2.0
0 100 157 °C 200 A0 400 500
ExoUp Temperature (*C) Universa v4. 10 TA Instrumenis

Sanmple: Fila: €. \SDT\20000001 \unjin,
Size: 12 1680 mg DSC-TGA Operator: S.JKim
Run Data: 20090-02-056 1358
Commant: 10 imin to 500, N2=100mL Instrument: SDT Q600 VE 0 Build 95
1 1
20 Residus: o
0.5500%
(0.06502mg]
4.904% -y
IZEA1TC
100 I 05967 Malksg4 200 o
—+
288.41°C ﬂ\_\ 7*&_‘____%
80 //_/ i oo
=
=} &0 | +-0.5
=
2 04.18%
___/ (11 46mg)
a0 F-10
20 L5
0.3624%
£ (0.044 10ma)
i 424 28°C
o T ¥ T T T . 1 -2.0
o 100 150 °C 200 300 400 oo
ExoUp Temperature ("C) Unwversal V41D TA Ingliumants

Heat Flow (Wig)

At 250C 30min
Yellow Index 0.51 - 5.81

Do not copy or print without a written permission from SUNJIN Beauty Science

At 250C 30min
Yellow Index 1.95 = 6.86
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HLDP Heat Resistance Data

Yellow Index

Heat Resistance Test (2007TC)

SEEEEEEENy

25 ; g
20 : :
15 E E
10 : :
5 ‘ ‘ : .
0 ;e
LDX80 LDX200 S80 S200 MAX100 | MAX200% HLDP50 § HISOFT80| HR59-80
O hr 1.5 1.5 2.5 2.6 3.56 3.64 E 0.5 E 1.8 1.6
B 1hr 4.2 4.3 14.8 15.6 14.38 9.52 E 1.2 E 104 10.4
B )hr 7.4 7.5 18.4 20.01 18.72 145 = 3.3 E 14.8 15.6
. E

AaeEEEEEm?®

"HLDP, has excellent Heat Resistance”

Do not copy or print without a written permission from SUNJIN Beauty Science
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SUNPMMA-S series, for Paint & Coating applications sy e

Crosslinked PMMA bead Grade Dso Dig0

Anti Scratch & Texture agent

Poly-dispersed SUNPMMA-S50C 4 - 8um 11.83 um
Refractive Index: 1.49

More repeatable and uniform Texture

_ SUNPMMA-S50 4 - 8um 15.65 um = Real spherical
Yellow Index: 3.0 Max = Tight oversized particle control
SUNPMMA-S100 8-11mm 22.73 um
Better Anti Scratch
SUNPMMA-S150 11-154m 30.07 um = Higher hardness of PMMA
SUNPMMA-S200 17-21m 36.24 i = Better slip due to real spherical
shape
SUNPMMA-S250 20-24um 43.67 um
Higher Melting point
SUNPMMA-S300 25-30um 57.77 m = No loss of texture in air dry or bake
SUNPMMA-5400 30-40un 69.61 DB .
= Higher processing temperature,
SUNPMMA-S500 40-50/m 83.89 /m better productivity
SUNPMMA-S600 50-604m 121.8um Hard to fall off from the film due to its
compatibility binder
SUNPMMA-S700 60-704m 161.2 um
SUNPMMA-5800 70-80um 161.2 im Solvent resistance
= Easy to disperse
SUNPMMA-S900 80-90um 234 /m = Better stability
Best recommend for
S R4 S e e B E (1) Plastic & Coil Coating (2) Additive to Release Agent
{1 R SR )
L)l S
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Small Size COLOR pmma Beads for Optics / Paint & Coating

COLOR Acryl beads L Particle Size (/)
Descriptions

Poly-dispersed D50 D100
SUNPMMA-W50 TiO2 30% 4~6 15.65

Best recommend for
1) W50 Spacer for Reflection film for LCD BLU

Do not copy or print without a written permission from SUNJIN Beauty Science
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SUNPAN, PolyAcryloNitrile Beads for “Leather like” special texture R

Crosslinked Acryl beads
Poly-dispersed
Yellowish color
Refractive Index: 1.52

RIS A L Tkt

B R SR A
e PR U

Particle Size (un)

Descriptions

D50 D100
SUNPAN160 Most Soft 14~ 18 57.77
SUNPAN300 Most Soft 28 ~ 32 110

Best recommend for

(1) “Leather Like” texture for paint & coating
(2) Highly elastic texture / Satin gloss

“Typical texture” by SUNPAN Typical Texture by SUNPMMA-S series

Poly AcryloNitrile Bead PMMA Bead

Do not copy or print without a written permission from SUNJIN Beauty Science 31



SUNPAN PARTICLE SIZE DISTRIBUTION

Particle Size Distribution

’\f;.\ 1 2 Size (pm) | Volume In % Size (pm) | Volume In % Size (pm) | Violume In %
S, c
s S I I e
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= , -
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15 _ : c
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0.550 000 5754 "1 50,256 000
3 0.631 005 6607 o £9.183 000
) 0.724 017 7586 a7 79.433 000
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i 0.955 gi? 10.000 ;ﬁ 104713 g%
,,‘ 1.09 ' 11.482 : 120226 '
1
01 0.1 1 10 100 1000 3000
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n Particle Size Distribution , _ _
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1 0.955 o011 10.000 110 104.713 e
1.09% ' 11.482 ' 120226 frrerrmeneresen
IF| - .d“#_"\_
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Particle Size (um)
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SUNSIL, Silica Beads for COATING HARDNESS fE R [ |

Porous silica Beads
Yellow Index: 3.0 Max
Refractive Index: 1.47 SUNSIL 20

Descriptions

2um, porous silica

Particle Size (un)

SUNSIL 50

5um, porous silica

SUNSIL 130

7um, porous silica

SUNSIL 150H

13um, porous silica

D50 D100
1~3 16
4~7 20
6~9 30
10 ~ 15 35

Best recommend for

(1) flatting agent for film coating.

CEED)

Do not copy or print without a written permission from SUNJIN Beauty Science

(2) UV hard coating additive to enhance
hardness
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Large Size COLOR pmMa Beads for Visual Effects for Plastic

COLOR Acryl beads

Descriptions

Particle Size (un)

Poly-dispersed D50 D100
K2000 Black 180 - 220 400
K1000 Black 80 - 120 250
R2000 Red 180 - 220 400
. R1000 Red 80 -120 250
Y2000 Yellow 180 - 220 400
Y1000 Yellow 80 - 120 250
W2000 White(TiO2) 180 - 220 400
W1000 White(TiO2) 80 - 120 250
G2000 Green 180 - 220 400
G1000 Green 80 - 120 250
B2000 Blue 180 - 220 400
B1000 Blue 80 - 120 250

Best recommend for

(1) Visual Mosaic Effect for Plastic Molding

Lo
at{
LS
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Low Molecular Weight Acryi Beads KT8

Uncrosslinked Acryl beads Particle Size ()

Poly-dispersed D50

Narrow molecular weight uc 250,000 ~ 450,000 10 ~ 30

distribution UC500-L 150,000 ~ 350,000 40 ~ 60

Solvent Soluble at Room it

Temp UC500-H 350,000 ~ 700,000 40 ~ 60
UC800-L 150,000 ~ 350,000 70 ~90
UC800-H 350,000 ~ 700,000 70 ~90

Best recommend for

(1) coatings, printing inks, adhesives, paper (2) Dental Acrylic Light Curing Trayplates

processing agent, fiber treatment, acryl cold
mounting agent

%4> T EPMMAZE IR R 22V T MMA
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The information given in this publication is based on our current knowledge and experience,
and may be used at your discretion and risk. We do not assume any liability in connection
with your product or its use




