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1. Samyang Group Overview 2/49

e Established in 1924 / Employees : 3,200 / Sales : USD 3.8 billion (2018)

©
Food Businesses Chemical Businesses
Samyang Corporation (Foodstuffs) d . Samyang Corporation (Chemicals)
Samyang F&8 ) 5 Samnam Petrochemical
Samyang Qinhuangdao Food - ‘:\.. . Samyang Kasei
Samyang Innochem
Samyang Engineering plastics (Shanghai)
Samyang Engineering Plastics (Hungary)
Samyang Fine Technology
Samyang Packaging
o L 2
Y samyang .
Holdings
Other Pharmaceutical
Businesses Businesses

Samyang Data System Samyang Biopharmaceuticals

Samyang Research Corporation

“samyang””



2. Product Line of Samyang Group

3/49

(Business Domain)

Chemical

Business

Food
Business

Pharmaceutical

Business

Other
Business

(Subsidiaries)

(Product line

Samyang
Corporation

Engineering
Plastics

Ion Exchange
Resin(Non-UPS)

IT Appliance
Materials

Terephthalic

acid
Poly
Carbonate
Engineering
Plastics
Bisphenol-A
Engineering
Plastics Samyang Samy Samyang Samyan Samyang
Corporation Petro-Chemicals Kasei Innoche FneTechnology
Samyang Ion Exchange
FneTet¥|nology Resin(UPS*)
Aseptic
PET Bottle PET Preform Bottling
. " Homemade Hangover Home Baking Margarine Olive &
Sugar Sweetener Cooking Oll Mix Cure Products & Shortening | |Grape Seed Oil
Health
Starch Starch Sugar || Sugar Alcohol Functional Cosmetics
Food
salad & Grill IR
Brunch
Restaurant Cafe

Starch Sugar

Medical
Device

Carcinostatic
Agent

Patch

IT Service

% UPS : Uniform particle sized

“samyang”




3. Locations (HQ, Plant, Technical Center of TRILITE) 4/49

* Technical sales force by 3 fields 1:%8 LIQIELE
- Demineralization/Ultrapure water/ . :
Condensate polishing/Catalyst lon Exchange Resin CUELES @ LER
- Food/Amino acid/Pharmaceuticals . * Recipe improvement of IER
- Wastewater/Chelating/purification o~ Um0
Y A * New product development
« One stop service N Pl ' - Tailored / Specialty Resins

- Analysis of IER

- Equipment Diagnosis

- Design support

- Technical seminar

- Trouble shooting guide

 Application process development
- Pilot test
- Engineering data gathering
- Process proposal

J -, = |_
e T!"- —&' L- _'

UPS Resin Plant GUNSA I1 . B A e | UPW/Tailored/Specialty
*samyang”® ~ . U SAN Resin Plant
fine technology | Ty sa myan g
_ \l 1 Corporation
- Since 2016 & A
+ Joint venture with Mitsubishi Chemicals + Since 1976
 Production Capacity : 20,000kZ/yr » Technology licensed by Mitsubishi Chemicals
(Cation 13,000k¢/yr , Anion 7,000ke/yr) & Self-development
* Product line * Production Capacity : 7,000kZ/yr
- Uniform particle sized resins (Cation 4,000ké/yr , Anion 3,000ké/yr)

- Ultrapure water grade(for OLED, LCD)

- Chromatography resins * Product line

- Ultrapure water grade(for semiconductor)
- Tailored resins(food, catalyst, pharmaceuticals)
- Specialty resins(chelating, synthetic adsorbents)

“samyang”


https://www.samyangfinetechnology.com/eng

4. Overview of Samyang Fine Technology Corp. 5,49

Samyang Fine Technology Corporation is a joint venture founded by Samyang Corporation and Mitsubishi
Chemical Corporation, which is leading IER(ion exchange resin) maker in Korea and Japan.

Samyang Fine Technology Corporation is Asia’s largest specialized UPS(uniform particle sized) IER plant.
We fulfill customer satisfaction with innovative technologies and strict quality control.

samyang®”
Fine Technology

CUSTOMER

SATISFACTION ENVIRONMENT QUALITY

History)

2016.04 Completion ceremony

2015.12 Commercial operation initiation

2014.01 Samyang Fine Technology established

2013.07 Samyang Corporation and Mitsubishi Chemical Corporation signed a joint venture agreement

“samyang””
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5. Cutting-edge Technology Droplet Generator /s
Conventional Technology : UPS(uniform particle sized) Technology
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6. Next Generation IER, high performance low cost 7,49

UPS resin gives an
extremely even
exhaustion front

Conventional resin
gives diffused
exhaustion front

Improved kinetics, + Excellent Physical &
Fast Reaction Speed Chemical Strength

Higher Operating Capacity, Reduction of Rinse Volume
Longer Life Time of IER

“Lower Running Cost and Capital Expenditure”

30
1
1.5 \
E 25 E
8T 1.3 Uniform Resin (SAC) 2z 20 |-
&.G ) ~ S A |
82 S =3 !
¢ £ 15|
2 11 g T & i Uniform Resin (Mixed)
tg §7 1ol P
Q- 0ol s \ Conventional Resin (Mixed) |
o : S~ 5 |-z {
Conventional Resin (SAC) ™~ | T\ TTTTTeee—eee H /
0'7 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1
25 50 75 100 125 150 0O 10 20 30 40 50 60 70 80 90 100110120
Specific Flow Rate (SV) Service Volume (Bed Volume)
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7. Product line of TRILITE

TRILITE

4ot E2lztol

lon Exchange Resin

8/49

(Particle Distribution, Size)
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7. Product line of TRILITE i B

Water treatment
Softening
Demineralization
Condensate polishing
Nuclear power

Catalyst
Ultrapure water
Chromatography

Fructose/glucose separation
Amino acid separation
Acid purification

Food

Starch sugar refining
Sugar refining
Nucleic acid, lysine separation

Chelating resins
Secondary brine purification
Wastewater treatment

Synthetic adsorbents

Ready to use mixed resins
Layered bed anion resins
Inert resins

EO/EG cycle water treatment

“samyang””



7. Product line of TRILITE 10/49

(Particle Distribution, Size)

r _______________________________________________________________________________ \
] ]
: I
c - [
: Gaussian Gaussian L-type UPS |
I
I * Particle Size : 0.3 ~ 1.2mm * Particle Size : 0.425 ~ 1.2mm « Particle Size : 0.5 ~ 0.7mm :
: * Uniformity Coefficient : 1.6 | + Uniformity Coefficient : 1.4 | * Uniformity Coefficient : 1.1} 1
I I
i I
i cc000® ce00® ecccee |
I
E )
(Classification by IER layer) (Classification by regeneration system)
e e e Counter-current Regeneration System
Co-current
Single Bed SAC | | WAC | | sBA | | wBA Regeneration Water Blocking Packed Bed
9 System System Upflow Downflow
A A A System System
Rege-
Service neration
el /I’A\ H I !
WAC WBA I 1 8 Freeboar!
Layered Bed SAC SBA Freeboard | Freeboard
v v Digclrciitc)itlf'zcor [ IE R IE R
IER IER
/\ W W Freeboard I
SBA | | i |
Mixed Bed \ . v g
SAC
~— Gaussian Gaussian or L-type UPS IER

“samyang””



7. Product line of TRILITE 11/49

% TEC: Total Exchange Capacity

. . Strongly acidic cation resins Strongly basic anion resins
TRILITE gn'fgrm't{ (SAC) (SBA)
i ofu _I(C;I)e " Grade TEC Tvoe Grade TEC
lon Exchange Resin name (eq/ ) yp name (eq/2)
eleels MC-08 2.01 MA-12 1.31
Performance UPS - MC-10 227 | Typel MA-10  1.357
i (Samyang Fine ' MC-14 2.5 MA-15 1.4
Product Line Technology) 51 41
Type2 MA-20 1.37
. - . SAR10 1.31
Basic Gaussian _ Typel
14
Product Line Ulsan Pl -
san Plant) Type2 SAR20 1.317
[ ) UKC-08 2.07  Typel UKA-12  1.37
UPS Ul UKC-10 2.21 WBA  AWS0 1.6
(OEM) 1.2
EROG] UKC-12 2.31
Product L_y - KC-07 1.91 Tvoel KA-10 1.31
ype
FOGc ine Gaussian 1.4~ KH-70 1.91 KA-12 1.317
(OEM) 161} KC-08 2.07 Type2 KA-20 1.37
L ) KH-80 2.01

“samyang”



7. Product line of TRILITE

TRILITE
Water treatment
lon Exchange Resin 1 2 /49

% TEC: Total Exchange Capacity

TRILITE Strongly acidic cation resins (SAC) Strongly basic anion resins (SBA)
4% seitol= Type Grade TEC Particle Tvpe Grade TEC Particle
lon Exchange Resin name (eq/ ) distribution P name (eq/?) distribution
MC-08 207 0.55~0.65mm MA-12 1.37 0.53~0.63mm
MC-08H 1.87 0.57~0.67mm MA-120H 1.07 0.57~0.67mm
UPS Gel MC-10 227 0.60~0.70mm Tvpel MA-10 1.357 0.50~0.60mm
Performance (0 MC-10H 1.97 0.61~0.71mm yP MA-100H 1.07 0.54~0.64mm
MC-14 2.57 MA-15 1.47 0.55~0.65mm
MC-14H 2.41 0.60~0.70m MA-150H 1.21 0.58~0.68mn
Type2 MA-20 1.37 0.53~0.63mm
Gaussian Gel (General type) Typel SAR10(MB) 1.37 (General type)
: 0.3~1.2mm 0.3~1.2mm
0.425~1.2mn Type2 SAR20(MB) 1.37 0.425~1.2mn
UPS Gel UKC-08 207 0.55~0.65mm Typel UKA-12 1.37 0.55~0.65mm
UKC-10 2.27 0.55~0.65mm
UKC-12 2.37 0.60~0.70mm
Economy _ KC-07 1.97 e | Tvpel KA-10 1.37 (General type)
Gaussian Gel KH-70 1.91 (Gl Jyee) v KA-12 1.31 it
- (L-type) = 0.425~1.2
- KC-08 207 Bl Type2 KA-20 1.37 425~1.2mm
KH-80 2.07
. (Polystyrene+DVB) +
Funf(’)cll:)nal (Polystyrene+DVB) + Sulfonate Typel : TMA, trimethylamine
group Type2 : DMEA, dimethylethanolamine
Type Weakly acidic cation resins (WAC) Weakly basic anion resins (WBA)
Gaussian, UPS | weatoL 4.21 0.425~1.2m AW90 1.61 0.50~0.60m
UPS Porous WBA AWS0 1.67 0.40~0.60mn
Gaussian
oo AW30L 1517 0.425~1.2mn
Fugf(’)cl:);al (Polystyrene+DVB) + Carboxylate (Polystyrene+DVB) + Tertiary Amine

“samyang”




7. Product line of TRILITE

TRILITE

et E2lztole

lon Exchange Resin 1 3 /49

Water treatment

Softening system Line SAC SBA | WAC | WBA
cos

N
Softening cAC SCR-B
(Industrial grade) UKC-08

— UKC-10, UKC-12
KC-07, KC-08

N
SOfte nin g SAC Economy E::gg
(Food grade) —

Sodium hypochlorite(NaClO), Free chlorine(Cl,), Ozone(O5)

When softeners are used with oxidizing agents such as sodium hypochlorite or
free chlorine, it is recommended to use highly crosslinked strongly acidic cation

Food grade softening

When food grade softening is required, it is needed to select a suitable food
grade ion exchange resin. Examples are as follows.

ion exchange resin with high resistance to oxidation.

. clo, Cl,or O,
IER Selection Concentration | Concentration
SCR-B 0.1ppm | 0.2ppm |
Kooy s
conomy KC-07, KC-08
0.15ppm| 0.3ppm|
UKc-10
UKC-12 0.2ppm |, 0.4ppm |

[
sk

KH-80 SCR-B SCR-BL

(NSF Test method)
100 mé of ion exchange resin is put into 100 mé of water at 70°C, and
APHA(unit of chromaticity) is measured with a visible spectrophotometer.

IER Grade | Spec. | Day1l | Day2 | Day 3 | Day 4 | Day 7
KH-80 Food | <25 12 13 13 13 14
SCR-B Tech - 145 149 153 160 183
SCR-BL Tech - 53 55 191 257 347

“samyang””



7. Product line of TRILITE 14749

Demineralization system Line SAC SBA WAC WBA

Perf MC-08 MA-12
erformance VISR MA-20

2B2T (2Bed 2Tower)

Cation Exchanger +
Anion Exchanger

) SAR10
Basic SR SAR20

2B3T ”“H HAP' -

: . il sAC SBA i UKC-08 | UKA-12

Cation Exchanger + Degasifier # D Economy | |UKC-10 | KA-12
N—_ N—_

+ Anion Exchanger KC-08 KA-20

Performance [REOS0L] MA-20P

Working MB

(Mixed Bed)

:ooe ) |SCR-B | SAR20MB
MC-08
Performance MC-10 MA-10P
(Mixed Bed Polisher) SCR-B SAR10MB
MC-08
MO | asars -
3B3T SCR-B | KA18LB AWS0
UKC-08
MC-08
MC.lo  |KAIBLB  WCA1OL |AW90
4B3T SCR-B  |KA18LB |WCA10L |AWS0
UKC-08
UK 8 |Ka18LB | WCALOL | AW3O0L
D [pWBA | SBA MC-10H | MA-100H
, SAC SBA | | SAC MC-14H | MA-150H
CPP(Condensate Polisher) | | —— !

% Anion grade name + (P) means anti-clumping treatment. Anion resin used for MB or MBP requires anti-clumping treatment that helps separation of cation and anion.

“samyang””



7. Product line of TRILITE

Water treatment

TRILITE

et E2lztole

15/49

lon Exchange Resin

(Typical power plant steam turbine loop and IER selection)

Superheater

1
1

Superheater
i

‘
i

I

I

I

I

I

I

: 1St
I

I

I

I

I

I

. tube
\

Evaporator

HP

Heater

LP
H Deaerator H Heater

Condenser

---------\
(7))
w
>

Conden-

Generator

Raw water

)

A

sate
storage

o

Make-up demineralization system

Degasi
-fier

Fast kinetics according to high uniformity, higher separation rate between Cation & Anion, high physical & chemical strength

Condensate polishing resins

TRILITE . . . . . .
At EajajolE Strongly acidic cation resins (SAC) Strongly basic anion resins (SBA)
SRS Type Grade name | TEC (eq/£) | Particle distribution Type Grade name TEC (eq/ £ ) | Particle distribution
Porous CMP28L 2.057 PoOrous AMP18L 1.37
Gaussian 0.425~1.2mm tvpel 0.425~1.2mm
CMP28LH 1.81 P AMP18LOH 1.11
MC-10 2.27 0.60~0.70mm MA-10 1.357 0.50~0.60mm
UPS MC-10H 1.917 0.61~0.71mm Gel MA-100H 1.117 0.54~0.64mm
MC-14 2,57 typel MA-15 1.417 0.55~0.65mn
0.60~0.70mm
MC-14H 2417 MA-150H 1.27 0.58~0.68mm

“samyang”



7. Product line of TRILITE

Water treatment

TRILITE

et E2lztole

lon Exchange Resin 1 6 /49

(Pressure water reactor type nuclear power plant steam turbine loop and IER selection)

Nuclear |
grade

\ 4 '
N |
SBA
(OH form)
SAC
(Li form)

=

SAC
(H form)

P —

Storage
tank

-
Containment
1 structure

Nuclear
reactor

Generator

—> Primary circuit

------ » Secondary circuit

Raw water

Conden-

storage

H
i
————————
1
1
i 1 !
i 1 ]
Y 1 !
1
i
Steam 1 Condenser
generator| |
I 1
1 b ————
1
1 1 TTTTTTTT
i 1 1 H
1 1
C SBA i
_____ :___l :
| SAC i
1 1
| N
! i Condensate
HP De- LP _| polisher
Heater aerator Heater

Make-up demineralization system

Degasi

-fier

High ion exchange capacity with high crosslinkage, low TOC leakage with less rinse water consumption
High conversion rate to ensure maximum ionic load & minimum kinetic leakage, very low level of heavy metal ion impurities

TRILITE
A% E2jZt0|E

Nuclear Grade resins (for primary circuit)

Strongly acidic cation resins (SAC)

Strongly basic anion resins (SBA)

lon Exchange Resin
Type Grade name | TEC (eq/£) | Particle distribution Type Grade name TEC (eq/£2) | Particle distribution
Gel MCN116K 2.47 0.60~0.70mm tﬁ)?all MAN210K 1.17 0.58~0.65mm

UPS

MMN316K / Mixed Resin ratio = 1 : 1 as same equivalent (MCN116K : MAN210K)

“samyang”



7. Product line of TRILITE

TRILITE

et E2lztole

% TEC: Total Exchange Capacity

TRILITE Strongly acidic cation resins for catalyst (SAC for catalyst)
HE B2E0= Tvpe Grade TEC Particle Tvpe Grade TEC Particle
lon Exchange Resin yp name (eq/2) distribution YP name (eq/2) distribution
Gel PCC30H 1.17 Gel
catalyst PCC40H 121 (G(e):.n?)e:all';yn/]ﬁe) UPS catalyst MC-04H 1.217 0.47~0.57mm
_ Porous = CMPOSH 1.07 (L-type) Porous SPC400H 1.07 (General t
ype)
Gaussian catalyst  cmp2gH 2.01 0.425~1.2m | . o Catalyst ' spc160H 1.51 0.3~1.2mm
m SPC260H  1.71 SX7L;t1V Fﬁ] % SPC180H 1.51 (L-type)
SPC280H = 2.01 T SPC320H 1.91 e
(Typical catalysis application and selection of catalytic resins)
Application Reaction Catalytic resins Equivalent
Hydrolysis of
T CH5COOCH; + H,0 — CH5COOH + CH30H CMPO8LH
Esterification PCC40H, MC-08H, CMPOSLH,
reaction RCOOH + ROH = RCOOR + H,0 SPC160H, SPC180H, SPCA00LH
Synthesis of _ cH, I P
methyl methacrylate CH:=C ooy PN T TC cooen, G
Alkylation of o I
Shenol () rhe=R > @fcm SPC260H, SPC320H Amberlyst15Wet
Synthesis of Ho~  {Y-oH
Bisphenol A ()oH + H,C CHy HC CH, PCC30H, PCC40H
Methyl tertiary CH CHs
H,C=<"3* + CHOH - H4C oM
butyl ether(MTBE) e iﬂ e SPC280H Amberlyst35Wet
t'amY| methyl CH3CH3 CH3CH3
ether(TAME) H,C <CH3 -+ CH5OH - H,C CH3OMe SPC160H, SPC180H

“samyang”
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7. Product line of TRILITE

oo =

TRILITE

Ator E2|2I0|E

lon Exchange Resin 1 8 /49

Ultrapure water grade cation resins

Ultrapure water grade anion resins

TRILITE
M E2|2t0|E q "
. Grade TEC o Particle Grade TEC - Particle
lon Exchange Resin | 1YP® name (eq/ 2) OWHEL Eone e distribution lhEE name (eq/ 2) QUHEL EBmEien distribution
Guarantee) Resistivity > ~ ~
UPRC100U 1.87 17,0 Mom (n 10miny | 0-57~0-67mn UPRA100U | 1.07 Guerantee) Resistty > 0.57~0.67mm
UPRCI20U | 1.97 | ARa)Ressti=189 10.61~0.71m UPRAI20U | 1.07 | 10 a8 T | 0.54~0.64m
MQ-cm (in 10min.)
UPRA140U 1.27 0.58~0.68mm
UPRC200U @ 1.817 E}ﬁsé%m%ﬂ&lm-“" 0.57~0.67mn UPRA200U | 1.07T | poceniey >181u0cn | 0-57~0-67m
ATOC<5ppb Gel (in 30min)
UPS Gel UPRC220U 1.9T | (in 120min) 0.61~0.71mm e UPRA220U 1.07 ATOC<5ppb 0.54~0.64mn
UPRA240U | 1.27 | (in120min) 0.58~0.68mn
Resistivity >18.2M0.cm ~ ~
UPRC300U 1.817 T 0.57~0.67mm UPRA300U | 1.07 Resistivity >18.2M0.cn 0.57~0.67mm
ATOC<1ppb in 30min
UPRC320U | 1.91 | (in 180min) 0.61~0.71mm UPRA320U | 1.01 (ATOC< lz‘)pb 0.54~0.64mm
UPRA340U | 1.27 | (n180min) 0.58~0.68mn
Ultrapure water grade mixed resins
Type Grade Cation TEC Anion TEC | H*(%) | OH(%) | CI-(%) Outlet condition
UPRM100U | = 1.87 + 1.07 99.07 | 90.07 | 1.04
_ Guarantee) Resistivity > 17.0 MQ-cm (in 10min.)
UPRM120U | =| 197 |+ 10T 9907 9007 | 1.00 | ar ) Resistivity > 18.0 MQ-cm (in 10min.)
UPRM140U | = 1.917 + 1.27 99.07 | 90.07 | 1.0
UPRM200U | = 1.87 + 1.07 99.07 | 95.07 | 1.04
_ Resistivity >18.1M0.cm (in 30min)
UPS Gel UPRM220U | = 1.97 + 1.07 99.07 | 95.07 | 1.00 ATOC<5ppb (in 120min)
UPRM240U | = 1.97 + 1.27 99.07 | 95.07T | 1.0
= + . . . .
UPRM300U 1.81 LT LT | 7T Ay Resistivity >18.2MQ.cm (in 30min)
UPRM320U | = 1.97 + 1.07 99.97 | 97.07 | 0.1} ATOC<1ppb (in 180min)
Na<1, Fe<1, Ca<1, Zn<0.5, Al<0.5, Cu<0.5
UPRM340U |=| 1.91 |+ 127 |99.97 97.07 0.1l a<l rest tash ans <P s

% Feed water(100 Series) :

Conductivity 10us/cm RO outlet, SV36  Feed water(200, 300 Series) : Resistivity >17.5M0.cm, TOC<2ppb, SV=30

“samyang”




7. Product line of TRILITE 10/49

(Demineralization system for ultrapure water and IER selection)

@ Cation
Exchanger

Pre-
Treatment
System

Heat
Exchanger

@ Cation
Exchanger

@ Anion
Exchanger

Degasifier

Heat @ Anion ® Final
Exchanger Polisher Polisher

@ Cation Exchanger : MC-08, MC-10
@ Anion Exchanger : MA-12, MA-10, MA-15, MA-20, AW90 Use
® Mixed Bed Tower : UPRC100U, UPRC120U, UPRA100U, UPRA120U

@ Anion Polisher : UPRA200U, UPRA220U, UPRA240U, UPRA300U, UPRA320U, UPRA340U

® Final Polisher : UPRM200U, UPRM220U, UPRM240U, UPRM300U, UPRM320U, UPRM340U

“samyang””



7. Product line of TRILITE 20/49

(Outlet condition of TRILITE UPW Resins)

Raw Y. RO, |l Mixed-bed | .| uv-0x,|. Pﬁ;’i‘é%gr | Final Polisher
Water etc (UPRM100U) etc (UPRA200U) (UPRM300U)

Outlet
condition

@ Resistivity (MQ-cm) @ TOC (ppb)
18.25 - 20 -
18.20 - 5
18.15 -
10 -
18.10 -
18.05 A >
1800 _l ||||||||||||||||||||| 0 |||||||||||||||||||||
00 10 20 30 40 50 60 70 80 9.0 100 00 10 20 30 40 50 60 70 80 90 100
(Mettler Toledo M300) hrs (Anatel A1000S20P) hrs

“samyang”



7. Product line of TRILITE 21/45

(Outlet condition of TRILITE UPW Resins)

® Total Silica (ppt) @ Boron (ppt)

500 A 100 -

400 - 80 -

300 A 60 -

200 A 40

100 - 20 -
00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70 80 90 100
(HACH Series 5000 Silica Analyzer) (Sievers UPW Boron Analyzer)

® Metals (ppt)

Li Be Na Mg Al K Ca Ti Cr Mn Fe Co Ni Cu
<01|<01|<01|<01|<01|<01|<01|<01|<01|<01|<01]<01<01|<01

Zn Ga As Sr Mo Ag Cd Sn Sb Ba Au Pb Bi
<01|<01|<01|<01|<01|<01|<01|<01|<01|<01|<01|<0.1]<01

® Particle (0.05ym/m¢): None
(RION XP-L4W)
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7. Product line of TRILITE 22/49

% TEC: Total Exchange Capacity

Chromatography cation resins Chromatography anion resins
TRILITE
Ate} Eajato|E
il Tvoe Grade TEC Ionic Particle Tvpe Grade TEC Ionic Particle
ypP name (eq/2) form distribution yp name (eq/ 2) form distribution
MCK-30 1.67 Na 210~230pm MA-13] 1.357 cl 270~330pm
Gel typel
MCK-32 1.67 K 205~220um MA-13F 1.47 Cl 220~240um
MCK-35 1.67 Ca 200~220um Gel type2 MA-23F 1.47 Cl 220~240um
MCK-301] 1.67 Na 290~300um
MCK-32] 1.67 K 280~295pum
MCK-35] 1.67 Ca 280~285um
MCK-30L 1.67 Na 310~345um . o
Tonic Grade Application
UPS MCK-32L 16T K 320"’340[1“] form Examp|e Examp|e
%&-"ﬁ_ﬁ Gel MCK-35L 161 ca 300~330ym Na MCK-30 | Glucose/Oligosaccharide
; e MCK-30K : 40~
Lﬁﬁ- CK-30 3] Na 340~360;m gzlsTSAg K MCK-22M | Sucrose from molasses
i MCK-32K 1.61 K 330~360um i
- - Ca | MCK-55 | Fructose/Glucose
MCK-35K 1.77 Ca 330~360um
UPS Typel MA-13] | Biodiesel refining
MCK-35M 1.67 Ca 290~320um SBA Gel cl
Type2 MA-23F | Acid purificati
MCK-22K 1.67 K 335~365;m Type | YPe SF | edptieien
MCK-22M 1.67 K 290~320um
MCK-50 1.97 Na 210~220um
MCK-52 2.07 K 205~225um
MCK-55 2.07 Ca 200~220um
Functional Sulfonate Typel : TMA, trimethylamine
group Type2 : DMEA, dimethylethanolamine
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TRILITE

et E2lztole

lon Exchange Resin 2 3 /49

7. Product line of TRILITE

Chromatography

(MCK series are the best choice as resins for chromatographic separation)

TRILITE MCK series are high quality uniform particle sized strongly acidic cation exchange resins used for
chromatographic separation.

TRILITE MCK series are developed and manufactured by state-of-the-art technology, providing excellent characteristics
and resin performance.

Lower uniformity coefficient (1.05~1.10) than
other resins for chromatographic separation

— Excellent separation efficiency

Higher physical & chemical strength
— Longer life time

+

Average particle size
. 210~220um 283~295um 305~328um 340~350um
. Tonic
Crosslinkage D s i
O ® o ®
QAQIQ‘;.X%?.X?‘. 5% K MCK-22M(305um) | MCK-22K(346um)
QOO0
Na MCK-30(220pm) | MCK-301(295um) | MCK-30L(328um) | MCK-30K(350um)
6% K MCK-32(213um) MCK-32](288um) | MCK-32L(320um) | MCK-32K(345um)
A
000000000 i i MCK-35M(305um) i
.. V‘I."?IQI‘:.X?‘, Ca MCK-35(210pum) MCK-351(283um) MCK-35L(315um) MCK-35K(340um)
a Na MCK-50(215um)
8% K MCK-52(215pm)
Ca MCK-55(210pm)

% The data of crosslinkage and average particle size is reference
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7. Product line of TRILITE 2449

(Fructose/glucose separation by MCK-55)

Isomerization of fructose by the use of enzyme produces glucose which features a higher sweetness (1.7 times of sugar). The starch sugar is proved to be
economically efficient and is substitutable to the use of sugar. However, the enzyme reaction is a reversible reaction. The isomerization is limited up to 42%
(equal to 90% of sugar sweetness) due to reaction equilibrium. Hence, it is required to increase the glucose percentage up to 55%, with the IER technology.

A typical process to treat the fructose/glucose mixture with the Ca type ion exchange resin tower is described as below. As the mixture passes through the
IER layers, glucose moves slower than fructose as it has a higher affinity with Ca ion. In this principal, fructose elutes in before the glucose. The collection

of glucose is sold as a finished product, and the fructose is put to the previous process to react with isomerization enzyme.

Glucose (40~45%)
\1, (Fructose/glucose separation tower)

Isomerization by enzyme [€========——————mm— e e
v v
Activated carbon

v

Ion exchanger (for fructose)
MCK-55
\11 (Ca form)

Fructose

Glucose

1

1

. . . I
Filtration, Concentration !
‘L Fructose .
i

1

1

1

1

42% HFS(High Fructose Syrup) Gl F &
ucose ructose

v S L

Mixing e e e e e e e e e e e m e !
\1/ Fructose 90% 7T
55% HFS
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7. Product line of TRILITE

TRILITE

lon Exchange Resin 2 5 /49

% TEC: Total Exchange Capacity

Strongly acidic cation resins (SAC)

Strongly basic anion resins (SBA)

TRILITE
Aok E O|E . c
Rl : Tvoe Grade TEC Particle Tvoe Grade TEC Particle
Ll e YP name (eq/ ) distribution YP name (eq/ ) distribution
Gel SCRB 2.01 (e bipe) Sk e
Gaussian ('L_t 'e) Porous type2 AMP24 1.07 ('L_t 'e)
Porous CMP18 1.81 4 G
o 0.425~1.2mm 0.425~1.2mm
UPS Gel MC-08 2.07 0.55~0.65mm
Fug:;:?;al Sulfonate Type2 : DMEA, dimethylethanolamine
Weakly basic anion resins (WBA
TRILITE y (WBA)
Ao Eaj2to|E :
_ Tvpe Grade TEC SBA/WBA Particle Application
R, yP name (eq/ @) Ratio distribution pP
It can be used economically for the decolorization
process and it is widely used in the starch sugar
. AW30L 1.57 25/75 refining process. However, SBA ratio is a little bit
Gaussian (General type) high, so it should be used with caution in processes
0.3~1.2mm where isomerization reaction is concerned.
(L-type) Hi . ! _
gh WBA ratio and excellent resistance to high
Porous 0.425~1.2mm | tormberature (100°C L ).
AW30C 1.67 5/95 It can be used in a process that the temperature of
the process liquid is high or isomerization reaction is
UPS concerned(Fructose refining).
" Low uniformity coefficient, it is recommended to be
AW90 1.67 17/83 0.50~0.60mm Uséd'In upflow process,
Functional Tertiary Amine
group
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7. Product line of TRILITE

teren soor | [

TRILITE

AtoF EB|E}O|E

lon Exchange Resin 2 6 /49

(Typical process of starch sugar refining and fructose/glucose separation)

o ——————

Glucose

Mixing

High fructose syrup

Starch Emulsion Enzyme liquefaction, . . Activated Concen- 1st Ion exchanger Concen-
(Corn) ] of starch K saccharification 2] Filtration > carbon tration K (for glucose) ) tration
———————————————————————————————————————————————————————— s‘
|l /—\ /\ 1
: Counter-| pH 5~6 pH 4~6 :
: SCR B AW30L current | Sps/am | 2us/an | :
' cMp1s AW30C Co- | pH8~9 Bx35~40 | |
! current | 20ps/cm | CVMax0.05 | 1
D e :
N\ o i o - 4
. . =
Isomerization > Activated 2d Ton exchanger > Filtration S| Concentration
by enzyme carbon (for fructose)
(T T T T T T ™
1 N ]
1 Counter-| pH 5~6 pH 4~6 i
! SCR B AW30L current | Sus/cm |, m 2us/am |, H
' cMp1s AW30C Co- | PH8~S " cyp1g Bx 45 i
: current | 20us/cm |, CV Max 0.05 :
: N~ :
N\ o i o - — - - 4
\\'4
Fructose/glucose 3rd Ton exchanger . N 90~97%
. . ncentration
separation (for high fructose) CeleenaEie d Hrs
"--. ----------------------- \‘ l" ------------------------ §\
(Mixture) (Separation) 1 1
Frudose Fructose | | ] AW30C pH 4~6 i
(42%) (90~97%) | 1 ! 2us/an | i
Glucose MCK-55 ! ] AMP24 ]
(52%) i H Bx 40 H
Other sugars Glucose | ] CMP18 CVMax0.05 | 1|
(6%) (80~90%) : : N :
o ’ N o o o e 14
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7. Product line of TRILITE

TRILITE

et E2lztole

[svo | (D

lon Exchange Resin 2 7 /49

% TEC: Total Exchange Capacity
TRILITE Sugar refining resins (With activated carbon) Sugar refining resins (Without activated carbon)
kit Tibe Grade TEC Particle S Grade TEC Particle
Ll e yp name (eq/2) distribution yp name (eq/2) distribution
KA-11 Porous
Gel typel SAR11 0.97 (General type) | (Polyacrylate ASP10 097 0.425~1.2mm
. 0.3~1.2mm +DVB)
Gaussian
Porous typel (L-type)
(Polystyrene AMP14 1.07 0.425~1.2mm
+DVB)
Fugrcgil?;al TMA, trimethylamine Quaternary ammonium

(Cane raw sugar refining process)

(Sugar refining process with A/C)

(Sugar refining process without A/C)

% Cane | Bsugar 2,000~ | Csugar 3,000~
ey (Raw sugar) 3,000 I.U. (Raw sugar) 4,000 I.U.
v v v
Crushing Affination, Melting Affination, Melting
N2 v v
Extraction Carbonation, Filtration Carbonation, Filtration
N 800~1,000 L.U. ) N _ 800~1,0001.U.
Carbonation Activated carbon S
¥ 300400 LU, by e;chRo(rzlz:t‘la%r;)
Filtration Decolorization by IER (ASP10 + AMP14)

% (KA11 or SAR11 or AMP14) L )
Concentration, % 100~150 L.U. N % 200~300 L.U.
Crystallization Concentration, Crystallization Concentration, Crystallization

\ 2 ~ N 2 N N \ 2 N N
asugar || Bsugar | | Cougar| | "ored | > | Whe | BN | Remed | | wnie | (RO
500~600 L.U.  2,000~3,000 I.U. 3,000~4,000 I.U. <45LU. <100 L.U. 400~1,000 L.U. <451LU. < 100 L.U. 400~1,000 LU.
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7. Product line of TRILITE 2845

% TEC: Total Exchange Capacity

Nucleic acids adsorption resins Lysine adsorption resins
TRILITE
— Ea'm'E Tvpe Grade TEC Particle Tvoe Grade TEC Particle
e yP name (eq/ ) distribution yP name (eq/ ) distribution
Gel tailored NAC4 1.21 (General type)
SAC ~
Gaussian > — O(E-t;bil;m
oroug tallored | amp26N 1.21 0.425~1.2m
UPS Gel MC-04NH 1.21 0.47~0.57mn | G€fBored | yc.ogLs 2.01 0.55~0.65mn
(Typical process of nucleic acid adsorption/separation process) (Typical process of lysine adsorption/separation process)
Cultivation N Extraction of N Decomposition Cultivation of N Broth with N Agzogggggn&
of yeast nucleic acids of nucleic acids microorganism lysine P
with IER
Adseriition £ Neutralization
Crystallization [¢- Evaporation [ separation Crystallization [€- Evaporation € Filtrati !
with IER iltration

e ~
1 N [ \
| ' | S |
1 ! i I
1 H i I
! H 1 MC-08LS .
: = | :

1
: i ! N :
| Adsorption of  Separation Concentration 1 ! Adsorption of .
1 nucleic acids  of GMP, IMP H I lysine I
M e e e e e e _’ N e e e e J

% GMP : Guanosine monophosphate X Lysine : essential amino acid

IMP : Inosine monophosphate
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7. Product line of TRILITE

Chelating resins

TRILITE

et E2lztole

lon Exchange Resin 2 9 /49

Chelating resins
TRILITE
HY E2f2tolE Grade Functional Ionic TEC Particle Application Equivalent
lon Exchange Resin name group form (eq/ 2) distribution PP q
Lewatit TP208
) N Ccu?t 0.57 . L Amberlite IRC748
CLR-08 Iminodiacetate Na Ca* 0.41 0.4~1.0mm Brine purification Diaion CR11
Purolite S930
Aminomethyl Lewatit TP260
CLR-09 T Na Ca®* 0.67 0.4~1.0mm Brine purification Amberlite IRC747
pnosp Purolite S940
_ . - Eporous-Z7
CLR-10 Thiouronium H 1.17 0.3~1.25mm Mercury removal Purolite S924
Gaussian _ . 4mol as o Heavy metal Diaion CR20
CLR-20 Polyamine OH copper] 0.4~1.25mm v Eporous MX-8C
Free 0.6eq/ ¢ Diaion CRB0O3
CLR-B3 Glucamine base as.bogon 1 0.3~1.25mm Boron removal Amberlite IRA743
Purolite S108
) . Free 0.6eq/ £ o Boron polisher .
CLR-B3UP Glucamine [ as boron 1 0.3~1.25mm (TOC 5ppb | ) Diaion CRBT03
CLR-F Aminophosphonate Al 11g as fluorine T 0.3~1.0mm Fluoride removal Eporous-K1
. . . Amberlite IRA996
CLR-N Triethylamine Cl 1.07 0.3~1.25mm Nitrate removal Purolite A520E
(Typical process of chloro-alkali process) (Secondary brine purification)
i Salt Primary Secondary = ‘}
Salt——{ L turation brine brine i Ca?* 0.01ppm . | |
| purification purification : Mg+ 0.01ppm | | !
: Sr2+ 0.02ppm | ]
1
Chlorine — Wat ‘ Ba?* 0.01ppm | E
N L € ater N e e e e y
r—L : H Hydrogen o
Gas liquid on exchange Vaporization
: membrane
separation X
electrolysis cell l,
Dechlorination (—I 50% NaOH
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7. Product line of TRILITE 30/49

(Typical process of removing heavy metal from waste water)

Waste water containing ] L .
various heavy metal Neutralization coagulation
) , settlement treatment
(If mercury is present) R
o ’
/,,
2 Pid
Waste water containing g
various heavy metal ’ CLR-10 CLR-20
(If mercury is not present) | (Mercury removal) (Heavy metal removal)
Nel;t(;:g?ng Coagulant
Waste water
containing heavy metal
Clarifier Activated
filter catbon
Waste water Neutralizing L
storage pit reaction pit

Neutralizing
agent

Neutralizing
agent

Discharging
or
recycling

pH adjusting pit Chelating resin tower pH adjusting pit
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7. Product line of TRILITE

synthetic adso

rbents

lon Exchange Resin 3 1 /49

TRILITE

Ao Eajztols

% TEC: Total Exchange Capacity

Synthetic adsorbents

TRILITE — > >
Alef E2j2tol= . pecific ore ore s
lon Exchange Resin E;i:l: Sgﬁgﬁi surface volume radius disptar;EISL?on Application Equivalent
area(m’/g) | (me/g) (R)
GSH-20 - CH, - CH - CH, - CH - 7507 1.0~1.5 50~80 0.31~1.25mm Diaion HP20
Styrene type| GSP-25 1,100 7 1.2~1.6 45~55 0.25~0.7mm Diaion SP825
Purification and
GSP-50 CH,- CH - 1,000 7 0.9~1.1 30~50 0.25~0.7mm decolorization Diaion SP850
of protein,
~CH, - CH - CH, - CH - antibiotics
Chemically and food
modified GSP-07 600 T 0.8~1.0 50~70 0.25~0.7mm Diaion SP207
styrene type 5
CH, - CH - '
(The reaction mechanism of synthetic adsorbents and experimental apparatuses)
Feeding
< ] solution
synthetic
adsorbents ¢ Pure water Pure
Specific water
surface
Target Pore radius ~ area(m’/g) === Column
molecules (R) e
a g Eluent +— )
/z Detector
Regenerant V_
Fraction
collector
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7. Product line of TRILITE

Synthetic adsorbents

TRILITE

et E2lztole

lon Exchange Resin 3 2 /49

(Selection of Synthetic adsorbents)

a B
. Bigger pore radius
Aromatic standard type ggerp .
GSH-20 Suitable for absorbing large molecules (> 1,000mw)
| | Easy elution of absorbed materials
a N
. . Larger specific surface area, smaller pore radius than GSH20
Aromatic special type 9er sp ) ' nerp
GSP-25. GSP-50 Suitable for selectively absorbing small molecules (< 1,000mw)
| ! | Easy elution of absorbed materials
. . o Highly hydrophobic and strong adsorption abili
Aromatic chemically modified Iy nyerop g P ty
GSP-07 May require a large amount of regenerant
{ ) Shipping density is high, so can be used in high density solutions
(How to use synthetic adsorbents)
Flow rate Flow volume
Procedure (SV) (BV) Remarks
. Backwash | SRR DU RS Removal of small and broken partices
Conditioning | Pretreatment | 1~5 | 5~100 1 Alcohol or aqueous alcoholic solution
Washing 1~5 3~4 Water of buffer solution (same pH as feed solution)
| Adsorption | 0.5~3 | Loading amount should be lower than maximum adsorption capacity
: . Washing | 1~5 | 0.5~1 | Removal of feed solution
Adsorptlon, Separating absorbed target materials from adsorbent.
Elution Elution 0.5~3 2~10 If the elution is difficult, use organic solvents such as alcohol and
U N KR W acetone as eluent. In case of electrolyte, use acid and alkali as eluent.
Washing 1~5 3~4 Water of buffer solution (same pH as feed solution)
. ~ ~ Operate with organic solvents such as alcohol, acetone, IPA and acid,
Regeneration _ Regeneration | 0.5~3 | . 4 alkalionce inafewcycles ... .. ...
Washing 1~5 3~4 Rinse of adsorbent
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7. Product line of TRILITE

; TRILITE
Readv lon Exchange Resin 3 3 /49

(Selection of Ready to use mixed resins)

Grade name Feature & Application Components Treated Water Quality
. . KC-08H(H* 99.0% 1) Guarantee) Resistivity > 10.0 MQ:cm (in 10min.)
Out
SM200 Simpie production of pure water from b water |\ 1o o1+ 90 006 1) Actual) Resistivity > 15.0 MQ-cm (in 10min.)
For Laboratories, Wire-cutting(EDM) . . -
Mixed ratio(Molume) : 45:55 Feed | Conductivity 150us/cm Potable water, SV36
. ) SCR-BH(H* 99.0% 1) ol Guarantee) Resistivity > 10.0 MQ:cm (in 10min.)
SM210 Simple production of pure water from tab water | o015y o1 95,006 1) Actual) Resistivity > 15.0 MQ-cm (in 10min.)
For Laboratories, Wire-cutting(EDM) ) . .
Mixed ratio(Molume) : 45:55 Feed | Conductivity 150ps/cm Potable water, SV36
) L . o SCR-BH(H* 99.0% T) Guarantee) Resistivity > 15.0 MQ-cm (in 10min.)
High Resistivi d rb SiO | abil Out
SM300 ‘gh Resistivity and superb S0, removalablity | < R 120H(OH 95.0% 1) " | Actual) Resistivity > 17.0 M@-cm (in 10min.)
EerlFERDEne S0 Mixed ratio(Volume) : 40:60 | Feed | Conductivity 10us/cm RO outlet, SV36
Guarantee) Resistivity > 17.0 MQ-cm (in 10min.
UPRM100U | Very high resistivity UPRC100U(H* 99.0% 1) out )_ = ty : ( . )
UPS grade) I _ UPRA100U(OH- 95.0% 1) Actual) Resistivity > 18.0 MQ-cm (in 10min.)
(UPS g 5 20 25t AU i U WEIET Mixed ratio(Capadity) : 50:50 | Feed | Conductivity 10us/cm RO outlet, SV36
. o UPRC200U(H* 99.0% 1) Resistivity >18.1M0'm (in 30min.)
UPRM200U Very high resistivity, Low ATOC level Out . i
(UPS grade) v " _ UPRA200U(OH 95.0% 1) ATOC<5ppb (in 120min.)
9 10, QLD Rl e il PR ET Mixed ratio(Capadity) : 50:50 | Feed | Resistivity >17.5H0 cn, TOC<2ppb, SV30
Extremely high resistivi Resistivity >18.2M0'm (in 30min.)
mely high resistivty UPRC300U(H* 99.9%1) : :
UPRM300U BExtremely low ATOC level Out ATOC<1ppb (in 180min.)
) UPRA300U(OH 97.0% T) .
(UPS grade) | Metal ion < 0.1ppt Mixed ratio(Capadity) : 50:50 Metal ion < 0.1ppt
Semiconductor Ultrapure water final polisher . T Feed | Resistivity >17.5M0)cm, TOC<2ppb, SV30

(Pressure vessel
for RO unit)

=

(Cartridge polisher
for wire-cutting)
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7. Product line of TRILITE

Layered bed a

Inert resins

nion resins

TRILITE

et E2lztole

lon Exchange Resin 3 4 /49

% TEC: Total Exchange Capacity

Layered bed anion resins Inert resins
TRILITE
AtoF EZ|2IO|E o . . .
=° : Grade TEC Particle Grade . Shipping Particle N
SRR, e name (eq/ ) distribution name Matrix density(g/ ) | distribution Application
Poly- Inert resin
UPS Porous WBA AW90LB 1.67 0.5~0.6mm TR70 ethvlene 500 1.2~1.8mm for
Y packed bed
- o Polystyrene o Inert resin
Gaussian Gel typel KA18LB 1.37 0.6~1.2mm TR30 +DVB 725 0.7~0.9mm for triobed
(Layered bed) (Packed bed) (Triobed)
Service i
'f Service 1\ NaOH
1
/l/—\\ TN
1
Freeboard Freeboard Freeboard
T
AWOOLB TRILITE TRILITE TR70 _— |
TRILITE AWOO0LB i
AWO90LB TRILITE I
Middle distributor dees
TRILITE IER i
KA18LB TRILITE KA18LB :
KA18LB SAC |
Freeboard ;
1
y t . ’
. - HCI

Regeneration

Regenerat

ion
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7. Product line of TRILITE 35/49

% TEC: Total Exchange Capacity

TRILITE Strongly acidic cation resins (SAC) Strongly basic anion resins (SBA)
€Y EEEIOIS Tvpe Grade TEC Particle Tvpe Grade TEC Particle
lon Exchange Resin yP name (eq/2) distribution yp name (eq/ ) distribution
. Cation
Gaussian Exchanger SPC260EGH 1.77 0.3~1.2mm ARR AMP16EG 1.27 0.3~1.2mm
Weakly basic anion resins (WBA
TRILITE y el
e BEEEIR Tvpe Grade TEC Particle
lon Exchange Resin yp name (eq/ Y ) distribution
Anion
UPS Exchanger AWO90EG 1.67 0.50~0.60mm
(Typical MEG production process)
Ethylene | i siver oxide EO DD Glycol
+ »  (Ethylene [———— Scrubber SCtr||pp|ng Adsorption
0, as catalyst Oxide) = olumn Column
‘f EO/EG =
! cycle water ¢ Evaporator
NaOH )‘
(pH adjustment) \\ ,’/ ¢
. e Dry Column
(T T T T aton ARy (Ao ™
1 (Impurities Exchanger) AdehydeRemoval  Exchanger) 1 A 4
H in cycle water) Resin H
Ve ! MEG
| | Sodium Acetate 1 (Mono-ethylene glycol)
1 CO, 1
: HCOOH :
i CH5COOH i
] i
\
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TRILITE

8. Product analysis / Quality control 36/49

(Basic product anaiyss)

°samyang®® || “samyang®® -
Corporation fine technology Bulk density
(Ulsan Plant) (Gunsan Plant) ’
7

Particle distribution Whole bead count

Product
hopper

Sampling
N ' ‘
! Keeping samples
(for 4years)
J
(Periodical product analysis) |
IS0O9001
}E’a’i‘s Register osmotic shock stability Friability
% ’_“.._.l ‘ Cotunn :
‘ f | N
Ot water sl
"‘“’)E“NNJ
A 4
¥ ! Process analysis )
Shipping COA (From DB) Packing
( ~ e < L ‘ /
™ | )
Customer «— g e ¢ == K - |
- J L ) L [==] [= =]
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9. Product analysis / Quality control (OEM)

TRILITE

AroF Ea|a|o|E

lon Exchange Resin 3 7 /49

TRILITE OEM products are manufactured under the strict quality control; the recipe and the technical
guidance. Our quality management system assures the credible quality of final products.

s N
)
(® Production order) - OEM production contract TRLL‘EE
VA « Production scheduling ahimani=
. Import processing lon Exchange Resin
! - - - ) P N . -
(OEM Plant A) (® Production completion & sending samples) ggr";}':gg | - Recipe supply
I p ; + Specification control
. “Seoul @ - Technical data analysis
— Headquarter -
(@ Packing and R T?&”D’C%é ]ii”ﬁ?r
I shipping order) R £
(OEM Plant B) I :'-./m .
~— | Plant
M Ulsan
A 4 e L3
- I Process b ﬁ\ o
Packing analysis » Product anaIySIS
. I  Final product inspection
Q' gD:i I & » Repacking & Shipping
(=) \_ Y,
I N
1 (® Product analysis)
Shipping I (@ Product Y Quality Vi & ( ) _ h Keeping samples
. . test N\ \ {Basc product andlyss) (for 4years)
S I inspection) ). dodnty. T taitios atuatcr Bl cecharco meacey satuanl[whcko sasciwt
& ”/ DB | ” g 3 2
< o) = @ |
| ~ — . 7 N
I /z’ Opmonal procucs snaleis for HIDH type resin, catalyss, utrapure water reen)
Shipping back I -
- I COA Trucking, {Perodical product aratyss)
y (From DB) Shipping —
£ v [ < — — a Fritsty 1509001
[ y| Pvse —> Customer \ Lloyd's Register
| D s
. J . J _ J
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10. Quality assurance system

TRILITE
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lon Exchange Resin 3 8 /49

Quality standard and total quality management
are both necessary for any organization to become world class.
The commitment to total quality operations is a way of life in Samyang.

IS09001 Certificate

IR Lloyd’s Register
LRQA

‘

CERTIFICATE OF APPROVAL

This is to certify that the Quality Management System of:
Fine Technology C¢
63, Jayumuyeok 1-gil
unsan-si, Jeonbuk, Korea

The Quality Management System is applicable to:

Manufacture of ion exchange resin.

:::::::::::::

HALAL Certificate

KOREA MUSLIM FEDERATION

TEIZ1 M g, Tomgha g, Sl METIL Bass
Sy g S
ey

HALAL CERTIFICATION

Veritas Certificate

9

wr =
- e - =
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—==== =T
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e
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11. Packing line, packing type 39/49

(Automatic packing line : 25¢ PE Bag)

(Manual packing line : 1,000 £ Bag, plastic/fiber drum)

25Liters
PE bag
*samyang**® 7 F *samyang**®
TRILITE @ TRILITE
HY =220 4P E24210i 8
foe Eazharge beun l ..aune_am.-.n;-nnn
e =N
e sEon
L‘f"',‘,*‘ il PR ey

1,000Liters 50Liters 5 or 7ft3 SLiters
Ton bag . Plastic drum Fiber Drum Vacuum bag

(

V) —

*samyang®®
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12. Technical service
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®

Ion exchange resin
analysis report
( 3)
7 Facilities diagnosis,
retrofit proposal

Ion exchange resin
calculation program
@
Application process
development
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13. Major customers

Samyang has provided its TRILITE resins to practically every companies
in Korea from 1970s since it is the only resin manufacturer in Korea.
The below is a few of representative customers using TRILITE resins.

Oil &

Petrochemical Electronics Power Food Steel

& Gscatex  @LGDisplay €2 ICEPCO cg® POSCO
Korea Electric Power Corp.
e Plimsunce € JICHNP Y DAESANG 1
S K energy Korea Hydro & Nuclear Co. \
e s WV
. KOREA DISTRICT HEATING CORP. .
LOTTE CHEMICAL/ SK hynix ¥ ingredion
@ LG Chem p%ﬁ%?
Engineering

SK chemicals
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http://www.google.co.kr/url?url=http://kmug.co.kr/board/zboard.php?id=logo&no=38575&rct=j&frm=1&q=&esrc=s&sa=U&ei=9gX1VMOWA-OmmAXqt4HoBw&ved=0CBsQ9QEwAw&usg=AFQjCNEOIyruJuMzo76jqL3GGxvGpIVITw
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http://www.lottechem.com/
http://www.google.co.kr/url?url=http://www.trademarkia.com/daesang-79095692.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=k0z1VM6nOIrX8gWhkoII&ved=0CBkQ9QEwAg&usg=AFQjCNFzNguudCREt2gn4preMIJ6n9AARA
http://www.samsungsem.com/global/index.jsp
http://www.ingredion.co.kr/index.php
http://www.samsungsem.com/global/index.jsp
https://www.daelim.co.kr/eng/
http://www.google.co.kr/url?url=http://seradata.com/SSI/2014/03/jaxa-formally-asks-mitsubishi-to-build-h-x-rocket-successor-to-h-iia/&rct=j&frm=1&q=&esrc=s&sa=U&ei=a2L1VLzBOqO8mgX1_YCIDA&ved=0CBcQ9QEwAQ&usg=AFQjCNGq1RtXcoW2A_fAAoHPgnKsPvUKpQ
https://www.kdhc.co.kr/index_eng.do?sgrp=S05
http://eng.poscoenergy.com/eng/renew/_service/main.asp

14. Major References — Power & UPW 42/49
Customer Name Location Application Resin Type Web Site
%% :em Sle:;cl),nlzir:a Demineralization SCR-B / SAR10 /SAR20 /CMP / | http://cyber.kepco.co.k

KOREA ELECTRIC POWER

South Afreeca

Condensate Polishing

AMP / AW90 / UPRM / TR70

r/kepco/main.do

¢ JICHNP

KOREA HYBRID & NUCLEAR
POWER

Seoul, Korea

Demineralization

Condensate Polishing

SCR-B / SAR10 / SAR20 / MCO08
/ MA12 / MA20 / UPRM

http://cms.khnp.co.kr

Y

Demineralization

Hwasung, Korea Chemical Purification MC / MA / UPR Series WWW.samsungsvc.co.kr
SAMSUNG ELECTRONICS
w Asan, Korea Demineralization ) http://www.samsungdi
Suzhou, China UupPw MC/MA / UPR Series splay.com
SAMSUNG DISPLAY
SAMSUNG ELECTRO- Ulsan, Korea Demineralization SCR / SAR Series http://\évr\rllvv;/(.)si;nsungs
MECHANICS -
SK hynix Incheon, Korea Birglr;iril\z/\algzrr\ MC / MA / UPR Series http://skhynix.com
SK HYNIX
I Gumi, Korea Demineralization http://www.lgdispla
@ LG D|5P|El':1.r‘ Paju, Korea UPW MC / MA / UPR Series = con'wg pay.
LG DISPLAY China o
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http://cms.khnp.co.kr/
http://cms.khnp.co.kr/
http://cms.khnp.co.kr/
http://kepco.co.kr/
http://www.samsungsvc.co.kr/
http://kepco.co.kr/
http://samsungtotal.com/
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http://samsungtotal.com/
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http://www.samsungsem.co.kr/
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http://www.samsungsem.com/global/index.jsp
http://www.samsungsem.com/global/index.jsp
http://www.samsungsem.com/global/index.jsp
http://www.google.co.kr/url?url=http://theuranus.tistory.com/1989&rct=j&frm=1&q=&esrc=s&sa=U&ei=3kH1VMatNMTRmAWt3oCICQ&ved=0CBUQ9QEwAA&usg=AFQjCNH0YbHX8jiAhSXVPv_F6YSfN4OA1A

14. Major References — Power (China & Taiwan) 43,49

. I Products
Region Customer Name (for Condensate polishing) Cation Anion
JIANGSU SHAZHOU : v
Power Plant & a
China | NEIMENGGU TUOKETUO TRILITE TRILITE i e T
(16.6™) Power Plant MC-10H MA-100H | oo
Ex
SHILIQUAN N
Power Plant
(Test result passed)
Taiwan Maanshan TRILITE TRILITE
(17.01~) Nuclear Power plant MC-10HUP | MA-100HUP
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14. Major References — Power (Overseas, 2016~) 44,49

Company Type Capacity(MW) Start Year Resin Types Delivery Date
MAANSHAN NUCLEAR POWER PLANT Nuclear MC-10HUP
(Taiwan) CPP 951 X2 1985 MA—lOOHU'P 2017.02
(PWR)

Thermal Power Station-9 Thermal MA-12
(Russia Angarsk) Make-up 475 1958 AW-90 2017.05

TUKETUO POWER PLANT Thermal 600 X 8 MC-10H
(China Inner Mongol) CPP 300X 2 1995 MA-150H 2016.11

SHAZHOU POWER PLANT Thermal 1.000X 2 MC-10H
(China Zhangjiagang) CPP 630 X 2 2006 MA-100H 2017.03

ZAOZHUANG POWER PLANT Thermal MC-10H
(China Shandong) CPP 300 X2 2015 MA-100H 2017.02

FUSHUN POWER PLANT Thermal MC-10H
(China Liaoning) CPP S0 X2 2016 MA-100H 2017.01

WUJIANFANG POWER PLANT Thermal MC-10H
(China Inner Mongol) CPP 660 X2 2017 MA-100H 2017.04

. . . MC-08,
Tanjung Jati F;E‘?’?(rp?;nt - Unit 384 I\Tﬂhai:‘_”j' 660 MW x 2 2017 MA-20, 2017.04

' P MA-12

Tanjung Power Indonesia Demi. MC-08H,
KALSEL-1 Coal Fired Power Plant Make-up 1,000MW x 2 2017 MA-12 2017.05
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14. Major References — Oil & Petrochemicals  4s5/49
Customer Name Location Application Resin Type Web Site
> g http:// It
\‘ GS chlt&X Yeosu, Korea Demineralization MC / MA Series / TR70 BLLANWW.E5CATLEX.
com
GS CALTEX —
"r-'p Ulsan. Korea Demineralization, MC Series / MA Series / TR70 http://eng.skinnovati
SK ! Methanol Purification SPC Series on.com
S'OI L Ulsan, Korea Demineralization MC Series / MA S'erles /TR70 hit :. WAAIS:
AW Series oil.com
S-OIL
Hyundai : :
Dilbank Daesan, Korea Demineralization MC Series / MA Series/ TR70 L\(’_c)tié//www.oﬂbank.
HYUNDAI OILBANK .
( ) Hanwha Yeosu, Korea Demineralization MC / MA / SCR / SAR Series http://hc;ci(hranwha.c
HANWHA CHEMICAL T
beyond
~ the best y ¢ BPA Catalvst PCC Seri http://www.kpb.co.
KUMHO P&B CHEMICALS €osu, Rorea atalys eries kr
KUMHO P&B
Jiaxing, China Catalyst http://www.hyosun
ﬂ HYOSUNG UIsang,Korea (PTMEG / PTMA) SPC / SCR / SAR Series b: - k'rv
HYOSUNG ’ / Demineralization BLOX
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http://kepco.co.kr/
http://samsungtotal.com/
http://skhynix.com/
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http://skhynix.com/
http://kepco.co.kr/
http://kepco.co.kr/
http://kepco.co.kr/
http://samsungtotal.com/
http:///
http:///
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://www.google.co.kr/url?url=http://kmug.co.kr/search/more_sch.php?sch=2014&group_nm=%B5%F0%C0%DA%C0%CE&gubun=4&rct=j&frm=1&q=&esrc=s&sa=U&ei=LEf1VJqBOsbAmwXcsIGYDA&ved=0CCUQ9QEwCA&usg=AFQjCNG5wFbhmKOlUki-F3KspihZ3kKWlg
http://www.kpb.co.kr/eng/company/greet.asp
http://www.google.co.kr/url?url=http://blog.daum.net/_blog/BlogTypeView.do?blogid=0YnnY&articleno=2&_bloghome_menu=recenttext&rct=j&frm=1&q=&esrc=s&sa=U&ei=5Er1VJKyGYPm8AW8g4AI&ved=0CBcQ9QEwAQ&usg=AFQjCNGIvVrN_eQZHS44LTrEoNctwTUtiw
http://www.google.co.kr/url?url=http://kmug.co.kr/board/zboard.php?id=logo&no=38575&rct=j&frm=1&q=&esrc=s&sa=U&ei=9gX1VMOWA-OmmAXqt4HoBw&ved=0CBsQ9QEwAw&usg=AFQjCNEOIyruJuMzo76jqL3GGxvGpIVITw
http://www.google.co.kr/url?url=http://www.designlog.org/2511082&rct=j&frm=1&q=&esrc=s&sa=U&ei=CAb1VLeaOMLDmQXhwIK4Cw&ved=0CBUQ9QEwAA&usg=AFQjCNFkLf9xSWcFLLxTXR6D6FfdSYECiQ
https://www.google.co.kr/url?url=https://mirror.enha.kr/wiki/%ED%98%84%EB%8C%80%EC%98%A4%EC%9D%BC%EB%B1%85%ED%81%AC&rct=j&frm=1&q=&esrc=s&sa=U&ei=0Vr1VMinFeHPmwXpr4HQCw&ved=0CBUQ9QEwAA&usg=AFQjCNHPCjS-zBuOW5iEGzS4kT_Nv4u1aA

14. Major References — Chemicals, Steel/Fertilizer 46/49

Customer Name Location Application Resin Type Web Site

@ LG Chem . . MC Series / MA Series/ TR70 http://www.lgchem.

Seoul, Korea Demineralization /SCR Series / SAR Series com

LG CHEM

@ LG MMA Yeosu, Korea MMA Catalyst PCC / SPC Series https://v;/;/)vn\:/.lgmma

LG MMA —
Malaysia, Demineralization http://www.lottech

LOTTE CHEMICAL Ulsan/ Yeosu/ SPC /MC / MA Series b '

LOTTE CHEMICAL

Seosan, Korea

EO/EG, Catalyst

em. com

MC Series / MA Series/ TR70
pOSCO Pohaneg, Korea' UItra' Pure'Wa'ter /SCR Series / SAR Series WWW.POSCO.co.kr
Jakarta, Indonesia Demineralization .
POSCO /UPRM Series
HYUNOAI .
STEEL Dangjin, Korea Demineralization SCR Series / SAR Series https://www.hyunda

HYUNDAI STEEL

i-steel.com

v

WUHAN Engineering

Wuhuan, CHINA

Catalyst
(PTMEG / PTMA)

SPC / CMP / AMP Series

P

PT. Petrokimia Indonesia

Gresik, Indonesia

Demineralization

MC-08, AMP16

www.petrokimia-
gresik.com

“samyang””



http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://skhynix.com/
http://www.lottechem/
http://www.lottechem/
http://www.lottechem.com/
http://skhynix.com/
http://www.posco.co.kr/
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http://www.petrokimia-gresik.com/
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http://www.google.co.kr/url?url=http://blog.daum.net/d9836&rct=j&frm=1&q=&esrc=s&sa=U&ei=6UD1VLHgH8aymAW-s4GYDg&ved=0CBUQ9QEwAA&usg=AFQjCNHF8zF___vNQg28MtE9E5xZGFm2Zw
http://www.google.co.kr/url?url=http://www.incruit.com/company/1054004&rct=j&frm=1&q=&esrc=s&sa=U&ei=RkH1VK2BIcPamgX44YDgDQ&ved=0CBUQ9QEwAA&usg=AFQjCNH0pt-9RC7nN--YBncnmqBmxaKpOQ
http://www.google.co.kr/url?url=http://www.gart-mp.it/pagine/2_0.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=IET1VM6pFKS8mAXc4YFw&ved=0CBcQ9QEwAQ&usg=AFQjCNGwJ1IX1wlFiu8ygoS51qaQKrGK_A
http://www.lottechem.com/

14. Major References — Food & Bio 47/49
Customer Name Location Application Resin Type Web Site
. Liaocheng, China . . .
C . Nucleic Acid / Lysine .
J‘. Shenyang, China Sugar / Sweetener NAC4 / AMP / MC / MA Series / hito://ci et

Cheil Jaedang

Jombang, Indonesia
Incheon, Korea

Demineralization

SCR-B / SAR10 / SAR11 / SAR20

@ Gresik, Indonesia MSG / Lysine MC Series / SCR-B / SAR20 / http://www.daesan
Gunsan, Korea Sweetener/ DI Water AW90 g.co.kr
Daesasng (Miwon)
Q\} lecheon, Korea CMP / AMP / http://www.ingredio

Ingredion Incorporated

Bupyoung, Korea

Sweetener

SCR-B / SAR10 / MCK series

n.com

@LG

LG House hold and

Ulsan, Korea

Sorbitol purification
Demineralization

SCR / SAR Series

http://www.lgcare.c
om
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http://skhynix.com/
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14. Major References - Eng’g Projects

48/49

Customer Name
(EPC)

Location
(Project Name)

Application

Capacity

Web Site

s g

Samsung Engineering

Saudi Arabia,

(Saudi ma’aden
Ammonia Project)

Demineralization /
Condensate Polishing System
(ACF+2B2T+MBP)

280M /h x 2 trains
350m° /h x 3 trains

Saudi Arabia,
(APPC PDH/PP Project)

Demineralization
(ACF+2B3T+MBP)

120m° /h x 2 trains

India
(IOCL MEG Project)

MEG Purification System /
Cycle water treating unit

39m'/h x 2 trains

Thailand

EO/EG Purification System /
Cycle water treating unit

39m /h x 2 trains

http://www.samsun
gengineering.co.kr

DAELIM

Daelim Ind.

Saudi Arabia,
(Umm Wu’al Ammonia
Project)

Demineralization /
Condensate Polishing System
(ACF+2B2T+MBP)

280 M /h x 2 train
350 M /h x 3 train

https://www.daelim

.co. kr/eng/main.do

¢ MITSUBISHI

A O\ HEAVY INDUSTRIES, LTD,

Mitsubishi Heavy Ind.

Saudi Arabia,
(Ar-Razi Saudi
Methanol Project)

Demineralization
(S/F+ACF+2 B3T+MBP)

100M" /h x 2 trains

Algeria
(Algeria Oman
Fertilizerp Project)

Demineralization /
Condensate Polishing System
(ACF+2B3T+MBP)

325M /h x 4 trains
480M /h x 5 trains

https://www.mbhi-

global.com/
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http://www.ingredion/
http://www.samsungsem.com/global/index.jsp
https://www.daelim.co.kr/eng/
http://www.google.co.kr/url?url=http://seradata.com/SSI/2014/03/jaxa-formally-asks-mitsubishi-to-build-h-x-rocket-successor-to-h-iia/&rct=j&frm=1&q=&esrc=s&sa=U&ei=a2L1VLzBOqO8mgX1_YCIDA&ved=0CBcQ9QEwAQ&usg=AFQjCNGq1RtXcoW2A_fAAoHPgnKsPvUKpQ

TRILITE
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15. Cross reference guide BB 49/49

“Only 3 major companies possess UPS resin(Uniformity Coefficient 1.1 ) technology in the world”
— (DSamyang & Mitsubishi, @ Dow, (3)Lanxess

==
Dowex Amberjet/lite
UC1iiy UC 1.1} UC1.1] UC1.2] UC1.1y UC1.21
MC-08 UBKOS Marathon C 1200 MP S100 PFC/PPC100
SAC MC-08H UBKO8H Marathon CH 1200H MP S100H PFC/PPC100H
MC-10 UBK10 Mono 650 C 1500 MP 5108 SGC-650C
MC-10H UBK10H Mono 650 C H 1500H MP S108H SGC-650CH
(Chromsaﬁgraphy) MCK series UBK500 series MDS series
UPS Gel MA-12 UBA120 Marathon A 4200 CI MP M500 PFA/PPA400
MA-120H UBA1200H Marathon A OH 4200 OH MP M500 OH | PFA/PPA400 OH
SBA_Type 1 MA-10 UBA100 Mono 550A 4400 CI MP M800 SGC-550A
— MA-100H UBA1000H Mono 550A OH 4400 OH MP M800OH SGC-550A OH
MA-15 UBA150 Mono 550A 4400 CI MP M800 SGC-550A
MA-150H UBA1500H Mono 550A OH 4400 OH MP M80OOH SGC-550A OH
SBA Type 2 MA-20 UBA200 Marathon A2 4600 ClI MP M600 PFA/PPA200
UPRM100U UCW 3600
UPW_Mixed Bed | _UPRM200U MR-450 UPW UP6150 1292MD UCW 3700
UPRM300U MR-3 UPW UP6040 1294MD UCW 9966
UPS Porous WBA AW90 Monosphere 66 MP64/MP68
UC 1.6 | UC 1.6 | UC 1.6~1.81
SAC SCR-B(KC-08) SK1B HCR-S IR120Na C249/C267 C100
: SAC_Food grade | KH-70/KH-80 HCR-S/S C100E
Gaussian Gel SAR10(KA-10) SA10 SBRP IRA400 ASB1 A400
- <A SAR11(KA-11) SA11 IRA401S
SAR12(KA-12) SA12 IRA402 A600
SAR20(KA-20) SA20 SAR IRA416 ASBL A200
Mixed Bed _ |SM200/210/300 MB20 NM91 MB400
: SAC CMP/SPC Series PK series SP120 C150, C160
Ga“sf'a;.Pofous SBA AMP Series PA series MSA IRA900 OH MP500 A500
AR WAC WCA10L WK40/WK60L MWC-1 IRC86 CNP8O C105
dq;;. WBA AW30 WA30 IRA93SP MP62 A100
: o Chelating CLR series CR series TP207/208 S930Puls
Inert resin TR series IF-62 IN49 IP1
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Contact us from your mobile with messengers

WhatsApp @ Line
+82 10-2790-4819 ID: TRILITE

*samyang®”

Samyang Corporation Ion exchange resin
31, Jongno 33-gil, Jongno-gu, Seoul, Korea
TEL) 82-2-740-7732~7, FAX) 82-2-740-7709
http://samyangtrilite.com

E-mail : trilite@samyang.com



