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Company Overview

TECHNOLOGY OVERVIEW
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COMPANY OVERVIEW

AFounded in 1978
AHeadquartered in Korea
AProduct Category:

Mc

Cosmetic Raw Materials,

Mc

Surfactants,

Mc

Paint & Coating Raw Materials,

Mc

Plastic,

M

Optical Materials
AISO 9001 certified

SUNJIN brings new concepts & new technologies from other industries

Cosmetic Raw Material

Surfactants for Personal
Care

Paint & coating
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Flat Panel Display: LCD, PDP

Case Top(Top-
Chassis)
Panel

Diffusers & Prisms

Light Guide
Reflecior

Support Main{Mold Frame)

Bottom Cover(Chassis)




Technology & Product Overview

Technology Property Products / Main application
Polymer Composition

Control

By suspension polymerization

Solvent Resistance Control MD & MDX series(Moderately Mono Dispersed)
High / Low LD & LDX series(Poly-dispersed)

for Light Diffusion Film

High Heat Resistance HLDP series _
for the PC resin Molding of LED Lamp
Refractive Index Control HR(1.59) series for High Haze
High RI / Low RI LR(1.43) series for High brightness
Particle Size Control Narrow Particle Size MDX series for High brightness
by suspension polymerization Distribution by Classification Moderately Mono Dispersed with CV < 25
) -
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Technology & Product Overview

W

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
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SOFT POLYMER Beads

Acryl beads
Poly-dispersed
Yellow Index: 4.5 Max

Best recommend for

Descriptions

Particle Size ()

D50 D100
HISOFTF50H Most Soft 5.0A1.0 18
HISOFT80H Most Soft 7.5A15 20
HISOFT50 Soft 5.0A1.0 18
HISOFT80 Soft 7.5A15 20

(1) Back Coating of Light Diffusion Film

Less-Scratch

Diffuser Layer

Substrate (PET)

—0- 000000000

[ Anti-Blocking Laver |
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The lower K value, the softer polymer bead, the less abrasive &

2) Smooth feel texture of Paint & Coating

114

K value: Measurement of Softness

K va

lue

K = (3/2 1/2)(F)(S-3/2)(R-1/2)
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
Compression Testing Machine MCTNM600) 375

The lower K

value, the softer
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LD & LDX, MD & MDX, MAX & SAX SEerieBased on Particle Size Distribution

Grade LD200 & LDX200 MD150 & MDX150 MAX150 & SAX80
D50 15um 15um 15um & 8um

Particle size Poly-dispersed
distribution ( )
C.V 40

(Coefficient of Variation)

LD: Crosslinked

Moderately _
Mono-dispersed MOFEO-dISpe)rsed
( )

<25 <15

MD: Crosslinked

. MAX: PMMA
Description LDX: Highly Crosslinked MDX: Highly Crosslinked SAX: PS
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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LD Xseries : Poly-dispersed, The Highest Solvent Resistant PMMA Beads Ne

Most highly Crosslinked

. Particle Size () The Highest Solvent Resistance to
PMMA bead Descriptions ]
_ D50 D100 various solvents such as
Poly-dispersed Y
. LDX30 & PMMA bead 25~45um 15.00um
Refractive Index: 1.49 S/ i Toluene
vellow Index: 3.0 Max LDX 50 PMMA bead 4~8um 22.00um S —
LDX 80 PMMA bead 5~7um 25.00 um .
i MEK,
LDX 120 PMMA bead 9~11um 31.00 um i Ethyl Acetate
LDX 150 PMMA bead 11~ 14 um 40.00 um T Butyl Acetate,
LDX 200 PMMA bead 14 ~ 17 um 46.00 um
LDX 220 PMMA bead 22 ~ 24 um 60.00 um
Oversize Cuts
Particle Size ()
Descriptions
D50 D100
Lox3oc ( &F PMMA bead 2 ~4um 10.00 um
LDX 50C v PMMA bead 4 ~8um 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
PMMA | 1 (2)Light Diffusion Film for LCD backlight (2)Light Diffusion coating for other films
:1.49 ALDX has especially strong solvent resistance AProjection Screen Sheet
+ 3.0 max to MEK, Ethyl Acetate, Butyl Acetate AWindow Film
3T § n AProtection Film
i , TFT=LCO Panel S PMMA Beads
| , | 5
| o = > Diffusers & Prisms
i [SIE Ko Sece
| tormeleeiy

g Support Main(Mold Frame)
Back Light Unit
Bottom Cover{Chassis)
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| DX SOLVENT RESISTANCE DATA

TOLUENE
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HISOFT

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 _/

HISOFT
80

0 hr 29 1.5 53 3.5 3.0 245 832

2hr 32 1.5 10.3 75.2 17.4 255 840

4 hr 34 15 10.1 78.0 18.0 255 840

8 hr 35 15 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 \ 92.1 29.2 / 34.6 1040
N -

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



| DX SOLVENT RESISTANCE DATA

ETHYL
ACETATE

BUTYL
ACETATE
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HISOFT
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 T%Oegfuhréo T?noegfuhréo 1240 Too high o 482

12 hr 864 615 Too high to measure 560

\ 24 hr 2480 1162 measure 704

N

LDX LDX S MAX MAX HLDP HISOFT

80 200 80 100 200 50 80

0 hr 80.7 83 4815 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)



. DX SEM PICTURE
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Particle Size Analyzersat SuNJIN

1. Tested the Sample LDX120 Lot No. 09034002

2. At the Different Particle MALVEN Mastersizer2000 ) BECKMAN LS513320 *~ ' g
Size Analyzers -

Laser Diffraction Method
Installed at SUNJIN on July 2009

v
EEN MASTERSIZER <2

Laser Diffraction Method
Installed at SUNJIN on April 2003

v

LS Particle Size Analyzer
@BEOCMAN g
N COULTER.. 16 Dec 2009 23:30
Result Analysis Report ———————————Beckman Coulter LS 13 320
LDX 120_00034002 Sor W‘“‘: ‘.". prere ® 11008 Differential Volume
120_¢ 002 2 7 LR LR 8.5+ — LDX120(D&114030)_03_01.3Is
Sample Source & type Measured by Analysed:
Maivern 20000 7TH 138 BAW 29 11000 81
Sample bulk lot ref: Result Source
Eotec 55+
5]
Particle Name: Accessory Name: Analysis model Sensitivity
1450.1 Hydro 20005 (A General purpose Normal
Particle RI Absorption Size range Obscuration
14%0 01 0020 o 2000000 um an -
Dispersant Name: Dispersant RI Weighted Residual Result Emulation F
Water 1330 104 % o =
§
Concentration Span Uniformity. Result units: H]
0o0ee el 1619 043 Voume
Specific Surface Area: Surface Weighted Mean D[3,2): Vol. Weighted Mean D{4,3]
145 my 4131 um 0413 um
a0.1) 1286 um Qs 127 um aq09): 17884 um
Zarilels 313e Dletrioution
13

2 10 20 40 100 200 400 1000 2000
Pariicle Diameter (um)

EFFAITIT T

FEiRURGERHRRERGHE

Operator notes:

3. Test Results showed D50: 10.23 _ _ D50: 9.17 .
the different data [ pwoo:3sse | Higher Resolution [ p100:27.39 | Lower Resolution
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| DX PARTICLE SIZE DISTRIBUTION No

Particle Size Distribution

?2 Size (um) | Volume In % Size (pm) | Volurme In % Size (pm) | Yolume Im %
0.010 0182 1.005
() e —
il LDX 30 oorr| o ows| O diea| 3
20| D1io: 1.340 0.020 0.00 0240 000 2512 - 0
> 9 D50: 4.125 0023 e 0.275 :'D: 2804 706
P 0,030 : 0.316 I 3311 -
st : . 0.00 0.00 &.55
8 D90 7.690 0.035 0.363 I 3.802 o
D100: 13.21 0.040 g'gg 0417 :'E: 4365 15':_1
/ 0.046 .00 0.479 :'D: 5012 a7a
B 0.052 D'GD 0.550 :'3: 5754 5-55
0.060 : 0.631 T 6.607 -
5 0,069 0.00 0.724 o2 7.586 6.52
A 0.079 E'EE 0.832 : Z’: 8.710 :232
0,091 D'UD 0.955 “.D“ 100000 1-?3
3 0.105 000 1.006 ;1: 11.482 oo
9 0.120 0.00 1.259 > 12183 0.01
c 0.138 0.00 1.445 f'23 ASABBLTTN
1 0.158 000 1.660 ;'53 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 1.805
S - 0.00 0.00 - 6.27
2.l LDX 30C o017 0.00 0209 0.00 2188 7.82
11 0.020 0.240 - 2512 -
%10 D10: 1.272 0023 0.00 0.275 0.00 2pa4 .21
S ’ ’ - 0.00 - 0.00 ) 10.16
=~ D50: 3.113 0.030 0.00 0.316 0.00 3311 1044
) D90 5.658 0.035 0.00 0.363 200 3.802 o e
. . A uuy = 5D
8 0,040 0417 4 385
: 0.00 0.00 ars
D100: 8.580 0.046 0.479 5012
7 0.052 0.00 0,550 0.00 - 74 7.0
- 0.00 - 0.53 ) 5.01
§ 0.060 . 0631 1o 6.607 ; -
q 0,069 D-UD 0.724 4 n 7 506 1;‘;
0.079 : 0.832 — 8.710 }
0.00 1.89 0.00
4 0.091 0.055 = -ae0ee[R100..
3 0.105 g'gg 1.006 f'lf 11.482 g' £
5 0.120 0.00 1250 f'gf 13183 0.00
(8 . - i .
0.138 1.445 15136
0.00 168 0.00
1 0.158 0.00 1560 ien 17.378 0.00
% 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 No

;\5‘
T
£
S LDX 50
z D10: 1.349
D50: 5.431
D90: 10.66 D100...
D100: 18.24
<
g
3 LDX 50C
> Dbw 1352 D1Q0..
@ D50: 5.194
D9O: 9.684
D100: 15.70

Particle Size Analyzer : MALVEN Mastersizer2000
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