TRILITE

*samyang®®

Aoy E2jato|E

lon Exchange Resin

Introduction to
Samyang Corporation & TRILITE

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
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1. Samyang Group Overview 2/49

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

L]
Food Businesses Chemical Businesses
Samyang Corporation (Foodstuffs) . Samyang Corparation (Chemicals)

Samyang F&B Samnam Petrochasmical

Samysng Ginhuangdao Food -~y Samyang Kases

Samyand Inmocham

Samyang Engineening plastics (Shanghai)

Samyang Engineering Plastics (Hungary)
Samyang Fine Technology

Samyang Packaging

. ‘samyang®” .
Holdings

Other Pharmaceutical

Businesses Businesses

Samyang Data Systam samyang Biopharmaceutcals

Samyang Research Corporation

“samyang””
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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

Ion Exchange
Resin(UPS*)

Samyang Samya Samyang Samyang Samy
Corporation Kasei Innoc Fne Tedhnology

PET Bottle

PET Preform

Aseptic
Bottling

Sugar

Sweetener

Cooking Oil

Homemade
Mix

Hangover
Cure

Home Baking
Products

Margarine
& Shortening

Olive &
Grape Seed Oil

Starch

Starch Sugar

Sugar Alcohol

Health
Functional
Food

Cosmetics

Salad & Grill
Restaurant

Salad &
Brunch
Cafe

Starch Sugar

Medical
Device

Carcinostatic
Agent

Patch

IT Service

% UPS : Uniform particle sized

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

TRILITE

« Technical sales force by 3 fields Ao} EB|2lo|E
- Demineralization/Ultrapure water/ — - « Analvsis of IER
Condensate polishing/Catalyst lon Exchange Resin alysis o
- Food/Amino acid/Pharmaceuticals - = * Recipe improvement of IER

- Wastewater/Chelating/purification :
) -~ gt * New product development
» One stop service ' i - Tailored / Specialty Resins

- Analysis of IER y '

- Equipment Diagnosis e » Application process development

- Design support = - Pilot test _
- Technical seminar \ - Engineering data gathering
- Trouble shooting guide Seoul & \ - Process proposal

1
i

J Headquarter i _
... Technical Center {

“. ¢ Daejeon
' (j]_ Ln ,
. »
UPS Resin Plant Gunsan . A | UPW/Tailored/Specialty
*samyang® P ‘e U SAaN Resin Plant
fine technology = e “‘|~ . Samyang
\ 7 Corporation
* Since 2016 S .
« Joint venture with Mitsubishi Chemicals  Since 1976
» Production Capacity : 20,000ké/yr » Technology licensed by Mitsubishi Chemicals
(Cation 13,000k2/yr , Anion 7,000ké/yr) & Self-development
* Product line » Production Capacity : 7,000kZ/yr
- Uniform particle sized resins (Cation 4,000k2/yr , Anion 3,000k2/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”
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4. Overview of Samyang Fine Technology Corp. s/40

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

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 /49

Conventional Technology
(Raw Material AdJustment)

UPS(uniform particle sized) Technology
(Raw Material Ad]ustment)

8TM DVEB

Ll!E-nn'ane Monomer) {Cerwirmyl Eenmil

5TM DVEB

Llistwane Monomer) {Cerwirryl Eenmil

000000
(Post-treatment - Functional Group)
: gricient
.81 9]8.8.8. - iy Cco€
mmommmmn.m . un\foﬂ“ 4V

1L L) JI.:’IQ. 3

.I.l‘.l.a.A.L.I.A « 40
£ OC 6 0 M " 20
’I ﬁmi:o?‘ JL

ol

X
.-:g:-:mg:gm o
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6. Next Generation IER, high performance low cost

7/49

Conventional resin
gives diffused
exhaustion front

Improved kinetics,
Fast Reaction Speed

UPS resin gives an
extremely even
exhaustion front

Excellent Physical &

Chemical Strength

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

Operating Capacity

(eq/ £ -Resin)

“Lower Running Cost and Capital Expenditure”

1.5
Uniform Resin (SAC)
1.3 N
1.1 eg
0.9 e
Conventional Resin (SAC)
0.7 1 1 1 1 1
25 50 75 100 125 150

Specific Flow Rate (SV)

Conductivity

(us/m)

30

25

20

15

10

5

Uniform Resin (Mixed)

1

1

Conventional Resin (Mixed) |
_____________________________ 7

0 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100110120

Service Volume (Bed Volume)

“samyang”
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7. Product line of TRILITE

TRILITE

Aot E2latolE

lon Exchange Resin

8/49

(Particle Distribution, Size)

_________________________________________________________ N
| |
I . .
1 Gaussian Gaussian(L) UPS Chromatography !
: (0.3 ~ 1.2mm) (0.425 ~ 1.2mm) (0.5 ~ 0.6mm) (0.2 ~ 0.3mm) I
I I
I
: o..‘.. ..... 000000 eecccecee :
I --------------------------------------------------------- J
(Crosslinkage) (Porosity)
(e S N N D
1 I
I OO rInm PR I
I Low M- High  HH | 1| Gel Type
: —++ Crosslinkage |+ Crosslinkage g 1 : (Micropore) i
I EEEEEEEEEE| FHEE : i oropare
L e P e e e e
(Functional Group)
o e e e e e e e e el LY
I [
1 ) 1
. Cation Anion Specialty Inert :
I J
I ——— —— ——— —— :
: Strongly acidic || Weakly acidic Strongly Basic Weakly Basic Chelate Synthetic For packed bed || For mixed bed :
| (SAC) (WAC) (SBA) (WBA) Adsorbent system polisher I
I [
I

Ultrapure

Nucleic Acid,
water

Lysine, etc

EDES]

“samyang”
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7. Product line of TRILITE 5/49

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”“”
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7. Product line of TRILITE

Water treatment

TRILITE

oY ER2fo|E

lon Exchange Resin 1 0 /49

(Particle Distribution, Size)

I 1
[ 1
I l
| Gaussian Gaussian L-type UPS |
[ 1
| « 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
[ 1
: 0000 ® 000 ® eccooe :
A
(Classification by IER layer) (Classification by regeneration system)
N N N Counter-current Regeneration System
Co-current
Single Bed SAC | | WAC | | SBA | | wBA Regeneration Water Blocking Packed Bed
9 System System Upflow Downflow
System System
Rege-
Service neration
N YN /I,_f\ I A
WAC WBA I I . Freeboar!
Layered Bed SAC SBA Freeboard Freeboard
Middle IER
Distributor
IER IER IER
m I Freeboarg I
SBA | |
Mixed Bed \{ . v -
SAC
Gaussian Gaussian or L-type UPS IER
“samyang”’
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7. Product line of TRILITE 11/49

X TEC: Total Exchange Capacity

) ) Strongly acidic cation resins Strongly basic anion resins
TRILITE Uniformity (SAC) (SBA)
Ao} EB|2LO|E Coefficient
‘ (U.C) Grade TEC Type Grade TEC
lon Exchange Resin name (eq/ 2) name (eq/2)
Teete MC-08 2.01 MA-12 | 1.37
Performance UPS 111 MC-10 227 | Typel MA-10 & 1.357
i (Samyang Fine ' MC-14 2.5 MA-15 1.4
Product Line Techmology) 51 0
Type2 MA-20 1.37
: . SAR10 1.37
Basic B Gaussian 14~ Typet
- (5;21'11‘,21'1!; ]- (; l SCR-B 2.0 T SAR12 1.3 T
Product Line Ulsan Plant) Type2 SAR20 1.31
[ R UKC-08 2.07 Typel UKA-12 1.37
UPS Lol UKC-10 2.21 WBA  AWSO0 1.51
(OEM) 1.2}
E UKC-12 2.37
(Zlonom_y - KC-07 197 T . KA-10 1.37
ype
Product Line Gaussian 1.4~ KH-70 1.917 KA-12 1.317
(OEM) 161 KC-08 2.01  Type2 KA-20 1.31
L y KH-80 2.07
“samyang”

0539

11549662186
T I IO R



7. Product line of TRILITE

TRILITE

oY ER2fo|E

Water treatment

lon Exchange Resin 1 2 /49

X TEC: Total Exchange Capacity

Strongly acidic cation resins (SAC)

Strongly basic anion resins (SBA)

TRILITE
He E2E0IS Type Grade TEC Particle T Grade TEC Particle
lon Exchange Resin name (eq/ 2) distribution yP name (eq/ 2) distribution
MC-08 2.07 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 2.27 0.60~0.70mm Tvoel MA-10 1.357 0.50~0.60mm
Performance MC-10H 1.97 0.61~0.71mm P MA-100H 1.07 0.54~0.64mm
MC-14 257 MA-15 1.47 0.55~0.65mm
MC-14H 2.41 0.60~0.70mn MA-150H 121 0.58~0.68mn
Type2 MA-20 1.37 0.53~0.63mn
Gaussian Gel (G8n3eral ;ype) Fpa SAR10(MB) 1.37 (G8n3erall ;ype)
.3~1.2mm .3~1.2mm
SCR-B 2.07 (type) SAR12 1.317 (Ltype)
0.425~1.2mm Type2 SAR20(MB) 1.37 0.425~1.2mm
UPS Gel UKC-08 2.07 0.60~0.70mm Typel UKA-12 1.27 0.55~0.65mm
UKC-10 2.27 0.60~0.70mm
UKC-12 2.37 0.60~0.70mm
Economy _ KC-07 1.97 . . Tvpel KA-10 1.37 (General type)
Gaussian Gel KH-70 1.91 Gy Srbe) s KA-12 1.31 it
n (L-type) - 425~1.2
- KC-08 2.07 . Type2 KA-20 1.37 0.425~1.2mm
KH-80 2.07
Functional (Polystyrene+DVB) +
rou (Polystyrene+DVB) + Sulfonate Typel : TMA, trimethylamine
group Type2 : DMEA, dimethylethanolamine
Type Weakly acidic cation resins (WAC) Weakly basic anion resins (WBA)
Gaussian, UPS | weeatoL 4.27 0.425~1.2m AWS0 1.61 0.50~0.60mn
UPS Porous WBA AWS0 1.51 0.50~0.60mn
Gaussian
e AW30L 1.57 0.425~1.2mn
Fugrcgf;al (Polystyrene+DVB) + Carboxylate (Polystyrene+DVB) + Tertiary Amine
“samyang”
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7. Product line of TRILITE

TRILITE

oY ER2fo|E

lon Exchange Resin 1 3 /49

Water treatment

Softening system Line SAC SBA | WAC | WBA
e
N
Softening cAC SCR-B
(Industrial grade) UKC-08
KC-07, KC-08
N
Softening SAC economy | KH-70
(Food grade) ——

Sodium hypochlorite(NaClO), Free chlorine(Cl,), Ozone(05)

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

ion exchange resin with high resistance to oxidation.

. Clo, Cl,or O3
IER Selection Concentration | Concentration
SCR-B 0.1ppm} 0.2ppm
KC-07, KC-08
0.15ppm | 0.3ppm|
UKC-10
UKC-12 0.2ppm | 0.4ppm |

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.

e "
e e — |
- 1

]

KH-80 SCR-B SCR-BL

(NSF Test method)
100 m¢ 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

L ®®
samyang
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7. Product line of TRILITE 14/49

Demineralization system Line SAC SBA WAC WBA

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

2B2T (2Bed 2Tower)

Cation Exchanger +
Anion Exchanger

2B3T

Cation Exchanger + Degasifier
+ Anion Exchanger

SAR10
SAR20

Basic SCR-B

UKC-08 UKA-12
Economy UKC-10 KA-12
KC-08 KA-20

Performance [RIIOF0L] MA-20P

Working MB

(Mixed Bed) S5 |SCR-B | SAR20MB
MC-08
Performance MC-10 MA-10P
(Mixed Bed Polisher) Basic SCR-B SAR1OMB
MC-08
Performance [EVTORTY KA18LB AW90
3B3T SECE [SCR-B | KAL8LB AW80
UKC-08
Economy UKC-10 KA18LB AW30L
MC-08
Performance MC-10 KA18LB |WCA10L |AW90
4B3T Basic SCR-B KA18LB | WCA10L |AWS0
UKC-08
Economy UKC-10 KA18LB | WCA10L |AW30L

Perf MC-10H | MA-100H
CPP ) RIS | MC-14H | MA-150H
(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””
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TRILITE

oY ER2fo|E

Water treatment

7. Product line of TRILITE 15/49

lon Exchange Resin

(Typical power plant steam turbine loop and IER selection)

1
Boiler i i 'i “““““““““““ ! T
1 1
SR [ T
: 1 i 1 Generator
i 2" Reheater | |
! Superheater eheater| | i H
P % Yo
[ 1st e - Condenser
I | Superheater :
: ¢ : Raw water
i Evaperator i Make-up demineralization system
I tube ! Conden- ke ~
P ] e " sate [€ 1 I
""""""""" ' ! storage [ 1
1 1 1 : 1
e e o | e R i " :
Deaerator I 1 1
Heater Heater i 1 H I
: SAC : i '|
1 ~
L :F/ 1 Condensate
polisher

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

Condensate polishing resins
TRILITE - : : : : :
4ot E2l2to|E Strongly acidic cation resins (SAC) Strongly basic anion resins (SBA)
onErchengefest Type Grade name | TEC (eq/2) | Particle distribution Type Grade name TEC (eq/ £ ) | Particle distribution

Porous CMP28L 2.057 POrous AMP18L 1.37
Gaussian | | 0.425~1.2mm tvoel 0.425~1.2mm

CMP28LH 1.81 b AMP18LOH 1.01
MC-10 2.27 0.60~0.70mm MA-10 1.357 0.50~0.60mm
UPS MC-10H 1.97 0.61~0.71mm Gel MA-100H 1.07 0.54~0.64mm
MC-14 257 typel MA-15 1.417 0.55~0.65mn

0.60~0.70mm

MC-14H 247 MA-150H 1.27 0.58~0.68mm

“samyang”
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7. Product line of TRILITE

Wwater treatment

TRILITE

oY ER2fo|E

lon Exchange Resin 1 6 /49

Nuclear
grade

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

A

—

o
Containment
1 structure

y [4
1

N

SBA
(OH form)

SAC
(H form)

P

Storage
tank

Nuclear
reactor

_______________

—> Primary circuit

------ » Secondary circuit

: Make-up demineralization system

1
1
i
T---‘l Generator
1 1
! I
i I
\ 21 :
I
|
Steam 1
I
generator :
|
! ] i Raw water
1 I 1
i : /y\ i Conden- L
i 1 i sate |
_____E___,' SBA i storage ‘“i
1 1 1
i SAC i . | Degasi
1 1 1 H _fi
| \I_/ . i i fier
! i Condensate !
HP De- LP | polisher |
Heater aerator Heater e

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
At E2j2t0lE

Nuclear Grade resins (for primary circuit)

Strongly acidic cation resins (SAC)

Strongly basic anion resins (SBA)

lon Exchange Resin
Type Grade name | TEC (eq/2) | Particle distribution Type Grade name TEC (eq/ £ ) | Particle distribution
Gel MCN116K 247 0.60~0.70mm tyc|;:)(-:(‘-:'|1 MAN210K 1.17 0.58~0.65mm

UPS

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

“samyang”
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7. Product line of TRILITE 17/49

% TEC: Total Exchange Capacity

Strongly acidic cation resins for catalyst (SAC for catalyst)

TRILITE
A1 E2j2to|= T Grade TEC Particle Tvpe Grade TEC Particle
lon Exchange Resin ypP name (eq/ Y/ ) distribution yP name (eCI/ 0 ) distribution
Gel PCC30H 1.17 Gel
catalyst = PCC40H 1.21 (GggeNreill %ﬁe) UPS e MC-04H 1.27 0.47~0.57mn
_ Porous  CMPOSH 1.017 (L-type) Porous SPCA400H 107 (General t
ype)
Gaussian caeyst | cwpsH | 201 O0425~iom . CTEYSC L spCiGOH | 157 0.3~1.2mn
% SPC260H  1.71 éX7L;t1V gem)m % SPC180H 1.51 (L-type)
(Typical catalysis application and selection of catalytic resins)
Application Reaction Catalytic resins Equivalent
Hydrolysis of
methyl acetate CH;COOCH; + H,0 — CH;COOH + CH5;0H CMPO8LH
Esterification PCC40H, MC-08H, CMPOSLH,
reaction RCOOH + ROH = RCOOR + H,0 SPC160H, SPC180H, SPC400LH
Synthesis of o, g
methyl methacrylate CHy =C L oon PN T M= C s cooen, S LS
Alkylation of o R Of R
phenol ) =R [ o, SPC260H, SPC320H Amberlyst15Wet
Synthesis of 0 HO— £ %-oH
AN o
Bisphenol A ()oH + H,C CH, He CH PCC30H, PCC40H
Methyl tertiary CH CHs
L2 3 i 3
butyl ether(MTBE) HC <G+ CHOH HiC J5{30Me SPC280H Amberlyst35Wet
ether(TAME) HC G2 o CHOH = —(0;130Me SPC160H, SPC180H

“samyang”
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7. Product line of TRILITE

Ultrapure Water

TRILITE

Ao E2jatolE

lon Exchange Resin 1 8 /49

TRILITE Ultrapure water grade cation resins Ultrapure water grade anion resins
HY Bl Grade TEC - Particle Grade TEC " Particle
lon Exchange Resin | 1YP® name (eq/ ) CULEE Eeeliten distribution Type name (eq/ 2) S Eeeitol distribution
Guarantee) Resistivity > ~ ~
UPRC100U 1.87 17.0 MQ'Cr_n _(‘_” 10miny 0.57~0.67mm UPRA100U 1.07 Guarantee) Resistivity > 0.57~0.67mm
UPRCI20U | 1.97 | Alaioessivtr=180 0.61~0.71m UPRAI20U | 1.0T | 0 o ey | 0.54~0.64m
MQ-cm (in 10min.)
UPRA140U 1.217 0.58~0.68mm
UPRC200U | 1.817 E}gsg%mfl&l“ﬂ-cm 0.57~0.67mm UPRA200U | 1.0T | pogciisigqune | 0-57~0-67m
ATOC<5ppb o Gel (in 30min) N
UPS Gel UPRC220U 1.9T | (in 120min) 0.61~0.71mm sl UPRA220U 1.07 ATOC<Sppb 0.54~0.64mn
UPRA240U | 1.27 | (n120min) 0.58~0.68mn
UPRC300U | 1.87 E’}ﬁ%%ﬁﬂ%ﬂszmim 0.57~0.67mm UPRA300U | 1.07 | pogeivity >18.200.n | 0-57~0-67mm
ATOC<1ppb in 30min
UPRC320U | 1.97 | (i 180min 0.61~0.71m UPRA320U | 1.071 (ATOC< 1;pb 0.54~0.64m
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 99.0T | 90.07 | 1.0}
_ Guarantee) Resistivity > 17.0 MQ-cm (in 10min.)
UPRMI20U | =] 19T |+| 10T [99.07|90.0T | 1.0) | "y pl) Resistivity > 18.0 MQ-cm (in 10min.)
UPRM140U | = 1.97 + 1.27 99.07 | 90.07 | 1.0
UPRM200U | = 1.87 + 1.07 99.07 | 95.07 | 1.0
_ Resistivity >18.1MQ.cm (in 30min)
UPS Gel UPRM220U | = 1.97 + 1.07 99.07T | 95.07 | 1.0} ATOC<5ppb (in 120min)
UPRM240U | = 1.97 + 1.27 99.07 | 95.07 | 1.0
= . + . . . . L . .
UPRM300U = LT WO PN |Gl Resistivity >18.2MQ.cm (in 30min)
UPRM320U | = 1.97 + 1.07 99.97 | 97.07 | 0.10 ATOC<1ppb (in 180min)
Na<1, Fe<1 1, Zn<0.5, Al<0. .
UPRM340U |=| 1.91 |+ 127 |99.91 | 97.07 0.1l A<ty [fest, s, A<, AEEs, QUi

% Feed water(100 Series) : Conductivity 10ps/cm RO outlet, SV36 Feed water(200, 300 Series) : Resistivity >17.5M0.cm, TOC<2ppb, SV=30

“samyang”
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7. Product line of TRILITE

TRILITE
Ultrapure Water
lon Exchange Resin 1 9 /49

(Demineralization system for ultrapure water and IER selection)

Pre-
Heat
Treatment
- n_) -

@ Cation
Exchanger

@ Cation
Exchanger

Degasiifier

@ Anion
Exchanger

@ Cation Exchanger : MC-08, MC-10

® Anion Exchanger : MA-12, MA-10, MA-15, MA-20, AW90
® Mixed Bed Tower : UPRC100U, UPRC120U, UPRA100U, UPRA120U

Heat
Exchanger

@ Anion
Polisher

@ Anion Polisher : UPRA200U, UPRA220U, UPRA240U, UPRA300U, UPRA320U, UPRA340U
® Final Polisher : UPRM200U, UPRM220U, UPRM240U, UPRM300U, UPRM320U, UPRM340U

® Final
Polisher

Point of
Use

‘samyang””
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7. Product line of TRILITE

TRILITE
U lon Exchange Resin 20 /49

(Outlet condition of TRILITE UPW Resins)

Raw
Water

@ Resistivity (MQ-cm)

18.25

18.20

18.15

18.10

18.05

18.00

RO, . Mixed-bed UVv-0X, Pﬁnéohgr Final Polisher Outlet
etc (UPRM100U) (UPRA200U) (UPRM300U) condition
@ TOC (ppb)
- 2() -
i 15 A
10 A
- 5 7
) 0 b 00000000000000000

00 10 20 30 40 50 60 70 80 9.0 100

(Mettler Toledo M300)

hrs

00 10 20 30 40 50 60 70 80 90 100
(Anatel A1000S20P)
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7. Product line of TRILITE

TRILITE

oY ER2fo|E

lon Exchange Resin 2 1 /49

Ultrapure water -

(Outlet condition of TRILITE UPW Resins)

® Total Silica (ppt)

@ Boron (ppt)

500 A 100 A
400 H 80 A
300 o 60 -
200 A 40 A
100 o 20
00 10 20 30 40 50 60 70 80 90 10.(})1 00 10 20 30 40 50 60 70 80 90 10.%
rs rs
(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 (0.05um/mé): None
(RION XP-L4W)
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7. Product line of TRILITE

Chromatography

TRILITE

Y E2JEI0IE

lon Exchange Resin 2 2 /49

% TEC: Total Exchange Capacity

Chromatography cation resins

Chromatography anion resins

TRILITE
A% E2j2to|E
lonExchange resin | Ty e Grade TEC Tonic Particle Tvpe Grade TEC Tonic Particle
y name (eq/ 2) form distribution ypP name (eq/ ) form distribution
MCK-30 1617 Na 210~230um MA-13] 1.3517 cl 270~330um
Gel typel
MCK-32 1.67 K 205~220um MA-13F 1.417 Cl 220~240um
MCK-35 1.67 Ca 200~220um Gel type2 MA-23F 1.417 Cl 220~240um
MCK-30] 1.67 Na 290~300pm
MCK-32] 1.67 K 280~295um
MCK-35] 1.67 Ca 280~285pum
MCK-30L 1.67 Na 310~345um _ o
Ionic Grade Application
MCK-32L 1.6T K 320"’340[.}“1 form Examp|e Examp|e
Gel MCK-35L L7 ca 300~330um Na MCK-30 | Glucose/Oligosaccharide
MCK-30K . 340~360
161 Na A gPlsTSAC K MCK-22M | Sucrose from molasses
MCK-32K 1.67 K 330~360un el type
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 1.67 335~365um Tips | s 3F_| Add puriication
MCK-22M 1.67 290~320um
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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7. Product line of TRILITE

Chromatography

TRILITE

oY ER2fo|E

lon Exchange Resin 2 3 /49

(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

-4

Higher physical & chemical strength
— Longer life time

Average particle size

) 210~220um 283~295pum 305~328pm 340~350um
. onic | - 4
Crosslinkage form
O ® ® ®
5% K MCK-22M(305pm) | MCK-22K(346um)
Na MCK-30(220pm) | MCK-303(295um) | MCK-30L(328um) | MCK-30K(350um)
6% K MCK-32(213um) MCK-32](288um) | MCK-32L(320um) | MCK-32K(345um)
_ _ MCK-35M(305um) _
e Ca MCK-35(210um) MCK-351(283um) MCK-35L(315um) MCK-35K(340um)
29900050
.?AQA.YQIQI O Na MCK-50(215um)
8% K MCK-52(215um)
Ca MCK-55(210pm)

% The data of crosslinkage and average particle size is reference
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7. Product line of TRILITE 24/49

(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%)
\[, (Fructose/glucose separation tower)

Isomerization by enzyme |[€&=========———————— e e
J —
Activated carbon ;

v

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

Fructose

Glucose

1

i

Filtration, Concentration -
‘l/ Fructose i
i

1

1

1

1

42% HFS(High Fructose Syrup) Gl Fruct
ucose ructose

v S— f

Mixing = e e e e e e e e e !
‘l/ Fructose 90% T
55% HFS
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7. Product line of TRILITE

TRILITE

Y E2JEI0IE

stren sooer | [

lon Exchange Resin 2 5 /49

% TEC: Total Exchange Capacity

Strongly acidic cation resins (SAC)

Strongly basic anion resins (SBA)

TRILITE
Y E2|2o|E . .
A Type Grade TEC Particle Type Grade TEC Particle
lon Exchange Resin Y name (eq/ 2) distribution name (eq/ @) distribution
Gel SCRB 201 oY oseiom
Gaussian ('L_tybe) Porous type2 AMP24 1.07 ('L-ty;.)e)
Porous CMP18 1.87 0.425~1.2mn 0.425~1.2mn
UPS Gel MC-08 207 0.55~0.65mm
Fugfglj);al Sulfonate Type2 : DMEA, dimethylethanolamine
Weakly basic anion resins (WBA
TRILITE y (WBA)
R Grade TEC SBA/WBA Particle
lon Exchange Resin Rt name (eq/2) Ratio distribution AAAENIR
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 sho_uld_be used_with caution in processes
where isomerization reaction is concerned.
0.3~1.2mm
(L-type) Hi . . :
gh WBA ratio and excellent resistance to high
Porous 0.425~1.2mm | omperature (100°C 1 ).
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 used. in upflow process.
Functional . "
group Tertiary Amine
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7. Product line of TRILITE

TRILITE

oY ER2fo|E

storen svoer | S

lon Exchange Resin 2 6 /49

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

o

[ [ ' . . ' - st - m
Starch S Emulsion N Enzyme I|q_uefa_ct|on, S Filtration B> Activated Conc_en N 1st Ton exchanger S Conc_en S Co
(Corn) of starch saccharification carbon tration (for glucose) tration syrup
T T T T e E e EE e mm I
N N !
1 Counter-| pH 5~6 pH 4~6 :
H SCR' AW30L current | Sps/cm |, 2us/an | H
[ ~ ~ I
L cMp1s AW30C Co- | pHB8~ [ cvpyg Bx35~40 |
: current | 20us/cm | CV Max 0.05 :
1 N~ H
N o o o 4
Isomerization | Activated 2nd Ton exchanger « : .
Filtration > ncentration
by enzyme “|  carbon (for fructose) | I g ConEEnEe
'— ———————————————————————————————————————————————————————— \‘
s N !
1 Counter-| pH 5~6 pH 4~6 H
I SCR-B AW30L current | Sps/an | 2us/an ) I
' or or H8~9 Bx 45 [
I | cMP18 AW30C Co- | P CMP18 I
: current | 20us/cm | CV Max 0.05 :
| N H
N\ o - - 4
A4 \ 4
Fructose/glucose 3rd Ton exchanger Concentration 90~97% Mixin
separation (for high fructose) HFS 9
- —_————— \I ,"-- ---------------------- 'N‘
(Mixture) (Separation) 1 : /—\ 1
(42%) (90~97%) | 1 : 2us/am 1
Gucose MCK-55 T AMP24 B 40 i
0,
s s el | [ cweis CVMax005 | | P fuctose syup
(6%) i ONN I N I ® ®
e memmesssssssssse—————— / ‘emmmmccsccssccccccc————— ’ samyang
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7. Product line of TRILITE

TRILITE

oY ER2fo|E

svoer | IS

lon Exchange Resin 2 7 /49

% TEC: Total Exchange Capacity

Sugar refining resins (With activated carbon)

Sugar refining resins (Without activated carbon)

TRILITE
LS - Grade TEC Particle T Grade TEC Particle
lon Exchange Resin ype name (eC|/ 9 ) distribution ype name (QQ/ 0 ) distribution
KA-11 Porous
Gel typel SAR11 097 (General type) | (Polyacrylate ASP10 0.97 0.425~1.2mm
Gaussian 0.3~1.2mm +DVB)
Porous typel (L-type)
(Polystyrene AMP14 1.07 0.425~1.2mm
+DVB)
Fugrcél:);al TMA, trimethylamine Quaternary ammonium

(Cane raw sugar refining process)

(Sugar refining process with A/C)

(Sugar refining process without A/C)

B sugar 2,000~ C sugar 3,000~
" (Raw sugar) 3,000 L.U. " (Raw sugar) 4,000 I.U.
N2 N2

Crushing Affination, Melting Affination, Melting

Vv v N
Extraction Carbonation, Filtration Carbonation, Filtration

¥ 800~1,000 L.U. ) N _ 800~1,000LU.

Carbonation Activated carbon Becolommati

¥ 300400 LU. 5 eICE(I)QO(rZIZ:tIe?Jr;)
Filtration Decolorization by IER (ASP10 + AMP14)

% (KA11 or SAR11 or AMP14) . ]
Concentration, NZ 100~150 LU % 200~300 LU.
Crystallization Concentration, Crystallization Concentration, Crystallization

N 2 N 2 N 2 N N 2 N
asugar || sugar | |Csugar| | "efned | > | e | BB | Refred | | e | B
500~600LU.  2,000~3,000 LU. 3,000~4,000 LU. <451.. <100TU.  400~1,000 LU. <451.U. <100TU.  400~1,000 LU.

“samyang”’

0539

1
i

86

1
W |

1549662
[

5496
(i



7. Product line of TRILITE

RILITE

AtoF EB|BIO|E

: T
Nucleic acid, Lysin€ -

lon Exchange Resin 2 8 /49

Nucleic acids adsorption resins

% TEC: Total Exchange Capacity

Lysine adsorption resins

Grade
name

TEC
(eq/ )

Particle
distribution

TRILITE
oL Tyne Grade TEC Particle
lon Exchange Resin Yp name (eq/ 0 ) distribution
Gel ;iilgred NAC4 101 (General type)
G . 0.3~1.2mm
aussian : railored (L-type)
Snibad AMP26N 1.21 0.425~1.2mm
SBA
uPS Gel MC-04NH 121 0.47~0.57mn

(Typical process of nucleic acid adsorption/separation process)

7

Cultivation
of yeast

—>

Extraction of
nucleic acids

=

Decomposition
of nucleic acids

J

Adsorption &

Crystallization [€- Evaporation [€- separation
with IER

25 \‘
E N N TN ]
! NAC4 |
I AMP26N AMP26N I
! MC- 04NH ]
= i
]
I Adsorptlon of Separatlon . I
| nucleic acids  of GMP, IMP Concentration ':
\- ______________________________________ ' d

% GMP : Guanosine monophosphate
Inosine monophosphate

IMP :

Gel tailored

(Typical process of lysine adsorption/separation process)

Cultivation of N Broth with N Adsorptpn &
microorganism lysine separatlon
with IER
L . Neutralization,
Crystallization [€-| Evaporation [ Filtration
T TTEEEEEEEEEEEmEEmEmEmm— ~\
E N :
1
1 1
i MC-08LS '
1
1 1
i —_ i
i Adsorption of |
1 lysine |
N e e e e /
% Lysine : essential amino acid
“samyang”“”
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7. Product line of TRILITE

Chelating resins

TRILITE

Y E2JEI0IE

lon Exchange Resin 2 9 /49

Chelating resins
TRILITE
HY E22tolE Grade Functional Ionic TEC Particle Application Equivalent
lon Exchange Resin name group form (eq/ 2) distribution PP q
Lewatit TP208
i M Cu** 0.57 , T Amberlite IRC748
CLR-08 Iminodiacetate Na Ca?* 0.41 0.4~1.0mm Brine purification Diaion CR11
Purolite S930
Aminomethyl Lewatit TP260
CLR-09 R Na Ca’* 0.61 0.4~1.0mm Brine purification Amberlite IRC747
phosp Purolite S940
_ 3 3 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 copper1 0.4~1.25mm vl Eporous MX-8C
Free 0.6eq/ ¢ Diaion CRB03
CLR-B3 Glucamine base as.bogon 2 0.3~1.25mm Boron removal Amberlite IRA743
Purolite S108
) . Free 0.6eq/ 2 o Boron polisher .
CLR-B3UP Glucamine - as boron T 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)
Salt Primary Secondary || S \}
Salt ——— saturation brine brine Ca?* 0.01ppm | |
> purification purification Mg?* 0.01ppm | !
Sr2+ 0.02ppm | ]
Chlorine - Wate Baz+ 0.01ppm i
y A v ¥ € A ;
~ . H Hydrogen o
Gas liquid on exchange Vaporization
X membrane
separation )
electrolysis cell j
Dechlorination (—I 50% NaOH
“samyang”
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7. Product line of TRILITE

Chelating resins IRILITE
lon Exchange Resin 3 0 /49

(Typical process of removing heavy metal from waste water)

Waste water containing
various heavy metal

(If mercury is present)

Waste water containing Re
various heavy metal 4

(If mercury is not present)

Waste water
containing heavy metal

Waste water
storage pit

Neutralizing
agent

Neutralization coagulation

settlement treatment

CLR-10

(Mercury removal)

Neutralizing
agent

Coagulant

i

Clarifier

Neutralizing
reaction pit

pH adjusting pit

Chelating resin tower

|

'L

Neutralizing

CLR-20

(Heavy metal removal)

Activated
carbon
filter

filter

agent

recycling

or

pH adjusting pit

Discharging

“samyang”



7. Product line of TRILITE

thetic adsorbe

nts TRILITE

oY ER2fo|E

Syn lon Exchange Resin 3 1 /49
% TEC: Total Exchange Capacity
Synthetic adsorbents
TRILITE — ; ;
MY E2|2to|E . pecific ore ore -
lon Exchange Resin ﬁ;arg: gg,ﬁgﬁﬂ surface volume radius di:tarliﬂlgluc’lc(ieon Application Equivalent
area(m’/g) = (me/g) (R)
GSH-20 - CH, - CH - CH, - CH - 750 7 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 .
CH, - CH - '

(The reaction mechanism of synthetic adsorbents and experimental apparatuses)

Target
molecules

Pore radius
(A)

Specific
surface
area(m’/g)

synthetic
adsorbents

Feeding
- < "“ solution
‘ Pure water Pure
water
= Column
Eluent
/z Detector
Regenerant V_
Fraction
collector
“samyang”’
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7. Product line of TRILITE

TRILITE

Y E2JEI0IE

Synthetic adsorbents

lon Exchange Resin 3 2 /49

(Selection of Synthetic adsorbents)

Aromatic standard type
GSH-20
Aromatic special type
GSP-25, GSP-50
Aromatic chemically modified
GSP-07

(How to use synthetic adsorbents)

Bigger pore radius
Suitable for absorbing large molecules (> 1,000mw)
Easy elution of absorbed materials

Larger specific surface area, smaller pore radius than GSH20
Suitable for selectively absorbing small molecules (< 1,000mw)
Easy elution of absorbed materials

Highly hydrophobic and strong adsorption ability
May require a large amount of regenerant
Shipping density is high, so can be used in high density solutions

Procedure Flow rate | Flow volume Remarks
(SV) (BV)
Backwash - - Removal of small and broken particles
Conditioning Pretreatment 1~5 5~10 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
Adsorption, [ 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
N N IS A 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)
Regeneration | Regeneration | 0.5~3 | 374 | ool once in o fow Gycles o oo acetone PAend e
Washing 1~5 3~4 Rinse of adsorbent
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7. Product line of TRILITE

- TRILITE

i S

to use mixed resin e E2lEtolE

Ready 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) S Guarantee) Resistivity > 10.0 MQ-cm (in 10min.)
SM200 imiebzm‘:“_c“onv\‘/’_f p‘gjem‘_’vatzrDﬁ;m BOWEr | 190H(OH- 90.0%1) Actual) Resistivity > 15.0 MQ-cm (in 10min.)
" ratories, Wire-cutting(EDM) Mixed ratio(Volume) : 45:55 Feed | Conductivity 150ps/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 @b water | o\ o5y o1t 95,09 1) Actual) Resistivity > 15.0 MQ-cm (in 10min.)
For Laboratories, Wire-cutting(EDM) _ . .
Mixed ratio(Volume) : 45:55 Feed | Conductivity 150ps/cm Potable water, SV36
d 9 G t Resistivity > 15.0 MQ- in 10min.
High Resistivity and superb SIO, removal abiity | SR (T 99.0% 1) out | Guarantee) Resistivity qrnLomen)
SM300 SAR120H(OH 95.0% T) Actual) Resistivity > 17.0 MQ-cm (in 10min.)
HBiterlFEEE RO arial 221 Mixed ratio(Volume) : 40:60 | Feed | Conductivity 10ps/cm RO outlet, SV36
0 Guarantee) Resistivity > 17.0 MQ-cm (in 10min.
UPRM100U | Very high resistivity UPRC100U(H* 99.0% T) Out )_ = ty : ( . )
UPS grade) | g _ Ul UPRA100U(OH- 95.0% 7T) Actual) Resistivity > 18.0 MQ-cm (in 10min.)
(UPS g ectronics Grade Ultrapuire water Mixed ratio(Capacity) : 50:50 | Feed | Conductivity 10us/cn RO outiet, SV36
. L UPRC200U(H* 99.0% 1) Resistivity >18.1M0'm (in 30min.)
UPRM200U Very high resistivity, Low ATOC level Out . .
(UPS grade) _ UPRA200U(OH- 95.0% 1) ATOC<5ppb (in 120min.)
9 00, GO fE e By el [ e Mixed ratio(Capadity) : 50:50 | Feed | Resistivity >17.5M0cn, TOC<2ppb, SV30
Extremely high resistivi Resistivity >18.2M0'm (in 30min.
mely high resistivity UPRC300U(H* 99.9% 1) e G )
UPRM300U Bxtremely low ATOC level Out | ATOC<1ppb (in 180min.)
: UPRA300U(OH- 97.0% 1) )
(UPS grade) | Metalion < 0.1ppt Mixed ratio(Capadity) : 50:50 Metal ion < 0.1ppt
Semiconductor Ultrapure water final polisher =S uass 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

TRILITE

oY ER2fo|E

lon Exchange Resin 3 4 /49

Layered bed anion resins -
Inert resins

% TEC: Total Exchange Capacity

Layered bed anion resins Inert resins
TRILITE
Aot ER|2IO|E . .
- ° : Grade TEC Grade . Shipping Particle N
fon Exchange Resin e name (eq/ ) distribution name Matrix density(g/ ) | distribution Application
Poly- Inert resin
UPS Porous WBA AW90LB 1.67 0.5~0.6mm TR70 ethylene 500 1.2~1.8mm for
Y packed bed
Gaussian | Gel typel KA18LB 137 0.6~1.2mn TR30 Po'j’rsDt{’/E”e 725 0.7~0.9mn ggf;t”gii'g
(Layered bed) (Packed bed) (Triobed)
Service i
f Service ,f NaOH
1
////:![”———-___———5‘\.\\\\\\ 1
i
Freeboard Freeboard Freeboard
T
AWOOLE TRILITE TRILITE TR70 . :
TRILITE AWOOLB BA |
TRILITE I
AWO0LB TR30 L
TRILITE IER :
KA18LB TRILITE KA18LB :
KA18LB SAC
Freeboard i
v |
1
' t ) ’
" - HCI
Regeneration Regeneration :
generati *samyang”’
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7. Product line of TRILITE

TRILITE

oY ER2fo|E

lon Exchange Resin 3 5 /49

EO/EG cycle water treatment -

% TEC: Total Exchange Capacity

TRILITE Strongly acidic cation resins (SAC) Strongly basic anion resins (SBA)

Y E2IEOIE Tvpe Grade TEC Particle Tvpe Grade TEC Particle
lon Exchange Resin ypP name (eq/ 2) distribution ypP name (eq/ ) distribution
Gaussian Cation SPC260EGH 1.71 0.3~1.2mn ARR AMP16EG 1.27 0.3~1.2mn

Exchanger ' . . 0 . .
Weakly basic anion resins (WBA
TRILITE y b
Y BEEOIE Tvpe Grade TEC Particle
lon Exchange Resin yP name (eq/ 2) distribution
Anion
UPS Exchanger AWOO0EG 1.67 0.50~0.60mm
(Typical MEG production process)
Ethylene With Silver Oxide EO o Glycol
+ — (Ethylene Scrubber SCtrllpplng Adsorption
0, as catalyst Oxide) olumn Column
EO/EG \
' cycle water Evaporator
NaOH )\
(pH adjustment) AN ,/' ¢
e . Dry Column
F T Caton _aRR)  (on N
: (Impurities Exchanger) Nddwger_iemoval Exchanger) : r
I in cyde water) =n I
R 1 i MEG
: | Sodium Acetate 1 (Mono-ethylene glycol)
3 Co, !
! HCOOH H
P CH;COOH :
W }
----------------------------------------------- - ® ®"
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8. Product analysis / Quality control 36/49

[‘samyang" ] [ *samyang®*®

Corporation fine technology
(Ulsan Plant)

Bulk density Moisture retention

B0 |

Exchange capacity
g

Particle distribution| | Whole bead count

(Gunsan Plant)

Product
hopper

Sampling ATOC

Keeping samples
(for 4years)

(Periodical product analysis)

IS0O9001
H%‘gs Register osmotic shock stability Friability
T Q
—) i L] v '_| || i ) [
L) i l
:HMﬂﬁLH:I T | -hi-ff — r——
A 4
¥ I Process analysis ]
Shipping COA (From DB) Packing e
7 3 e 3\ ' 3 "
a | [ ] 2
: [ Vi Vi [T ‘
Customer «— (€ < S L )
I
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9. Product analysis / Quality control (OEM)

TRILITE

MY E a|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.

Economy
| . )
(® Production order) « OEM production contract TRILITE
v » Production scheduling =
I . Import processing lon Exchange Resin
N P -
] 1.4 e \
(OEM Plant A) (@ Production completion & sending samples) gamY?ng = « Recipe supply
I Orpora o « Specification control
L2 'seoul © » Technical data analysis
< Headquartgr [ \
(@ Packing and I?d’ ._
l shipping order) E |
(OEM Plant B) I o k‘p—, L
® | Plant
&r \‘l l‘(ﬂ_)f‘aﬁl‘ Ulsan
y I A 7 i O T
; Process ) N 2 .
Packing analysis Sl = * Product analysis
p— I « Final product inspection
‘Q' % ~‘ « Repacking & Shipping
(=1 I g )
| I | N
1 (® Product analysis)
Y ,
Shipping | (® Product Quality ¢ € o | | Keepng sampes
: inspection) = e (for 4years)
ad I " (DB E
S o o8 : rz . . ﬁ @ | EE
—1 | >—
I ; % ,¢’, Cxmene procuct sneham foe MUTH Iype resn, Cotay R, L Erapu-s water ree
//z YOC .w-v . A-.-:--r.q-, -_!:’ ¥
. e \
” | \a
Shipping back I - [ u P
. COA Trucking, S ——
:# w I (From DB) Shipping - ——o
P N Y 7 < ” ; —) * u-:n-; Frinteity 1509001
I > - I —> Customer ‘ Lloyd's Register
I o . i e bl LRQA
s < . J
I B ®
samyang
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10. Quality assurance system 38/49

lon Exchange Resi

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 | ifi ' ' ifi
ertricate HALAL Certificate 1 Veritas Certificate
1 |
| |
1 | T
1 I A
A [ L A
’ 4 -
Lloyd's Register 1z I
LRQA X I TR
[ VERITAE ]
I | VERITAS
| 1
| - |
1 — = ﬂr11nnn! 1
1 !
I KOHEA MUSLEM FERERATION i I f'll
CERTIFICATE OF APPROVAL 1 I T':""':-. i i | 1 -
This is 10 certify at the Quality Management System of : HALAL CRRTIFICATRON :
Samyang Fine Technology Corporation - =
63, Jayumuyeok 1-gil 1 |
Gunsan-si, Jeonbuk, Korea I it I 1 - =
has been approved by Lloyd's Register Quality Assurance - ——— —— -
1o the following Quality Marsgement System $tandards I TIWNER T MY ol I S -
150 9001: 2015 | 1 - o s
The Qualty Management System is apglicable to I I —— T | b
Manufacture of ion exchange resin, I 1 I b 'E:_:.. # =
{ - o, =2
.\rpfl--i‘l» R 29 I I - o - Crm
erticate Mo SEC EO4080 e p : | 1 A -
» 1 | | =
- T
! I = = 2
1 I = =
1 I '
g I
& | 1
v 1 : 1 ~
4 in i H i =
4 I . [
| k -4 |
| it 1
1 = |
| 1
[ | |
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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 1,000Liters 50Liters 5 or 7ft3 SLiters
PE bag . Ton bag . Plastic drum Fiber Drum Vacuum bag

‘ *samyang™* T *samyang"® T ‘ - o -ﬂ_t ‘
TRILITE B TRILITE @
HY 52808 | l 5 E2jEE *samyang**

J
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TRILITE

12. Technical service RS 40/49
( 1) ( 2)
- Ion exchange resin - Ion exchange resin
analysis report calculation program
, : - i : — 4
i, s
( 3) ( 4)
7 Facilities diagnosis, - Application process
retrofit proposal development

i e ]
T T i .
A | s
H o 1 + o o | hem
“r -I - '
A

e !
4 |

& J \ J
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TRILITE

13. Major customers =S 414 /49

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
’5’ GSCaltex @LGDisplay €2 ICEPCO c;%‘. POSCO
Korea Electric Power Corp.
. Pinsuned € JICHNP Y DAESANG ik
S K energy Korea Hydro & Nuclear Co. \
~\
() b KOREA DISTRICT HEATING CORR W
HOTTE CHEMICAL SK hynix e Ingredion.
@ LG Chem pPRasts

*S-0IL

SKchemicals JZEI”® baAELIM mysumsm

“samyang””
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14. Major References - Power & UPW

42/49

Customer Name

Location

Application

Resin Type

Web Site

KOREA ELECTRIC POWER

Seoul, Korea
Indonesia
South Afreeca

Demineralization

Condensate Polishing

SCR-B / SAR10 /SAR20 / CMP /
AMP / AW90 / UPRM / TR70

http://cyber.kepco.co.k

r/kepco/main.do

¢ JCHNP

KOREA HYBRID & NUCLEAR
POWER

Seoul, Korea

Demineralization

Condensate Polishing

SCR-B / SAR10 / SAR20 / MC08
/ MA12 / MA20 / UPRM

http://cms.khnp.co.kr

—

SAMSUNG ELECTRONICS

Hwasung, Korea

Demineralization

Chemical Purification

MC / MA / UPR Series

WWW.samsungsvc.co.kr

[amsuusg

SAMSUNG DISPLAY

Asan, Korea
Suzhou, China

Demineralization
UPW

MC / MA / UPR Series

http://www.samsungdi

splay.com

«ZLT?

SAMSUNG ELECTRO-

Ulsan, Korea

Demineralization

SCR / SAR Series

http://www.samsungs

em.co.kr
MECHANICS
SK hynix Incheon, Korea Birlglr;iﬂl\zl\j;z: MC / MA / UPR Series http://skhynix.com
SK HYNIX
. Gumi, Korea Demineralization http://www.lgdispla
@ LG Dlﬁplay Paju, Korea UPW MC/MA / UPR Series . corr'm’(Z -
LG DISPLAY China
*samyang”®”
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14. Major References — Power (China & Taiwan) 4340

. - Products
Region Customer Name (for Condensate polishing) Cation Anion
JIANGSU SHAZHOU
Power Plant
China NEIMENGGU TUOKETUO TRILITE TRILITE

(16.6™) Power Plant MC-10H MA-100H
SHILIQUAN
Power Plant

Taiwan Maanshan TRILITE TRILITE

(17.01~) Nuclear Power plant MC-10HUP | MA-100HUP

nw . a AL
FEF ' & t M

(Test result passed)

“samyang””
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W |
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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-1OOHU’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 1.000 X 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 >0 X2 2016 MA-100H 2017.01

WUJIANFANG POWER PLANT Thermal MC-10H
(China Inner Mongol) CPP 660 X 2 2017 MA-100H 2017.04

. . . MC-08,
Tanjung Jati F;cF))\_IA_/eIIPI;’IIBa)nt - Unit 3&4 I'\I'/Ihairerrljl 660 MW x 2 5017 MA-20, 5017.04

' 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

“samyang”



14. Major References - Oil & Petrochemicals

45/49

Customer Name

Location

Application

Resin Type

Web Site

i
e Caltey
™ GS Caltex
GS CALTEX

Yeosu, Korea

Demineralization

MC / MA Series / TR70

http://www.gscaltex.
com

¥
SK’h

Ulsan, Korea

Demineralization,
Methanol Purification

MC Series / MA Series / TR70
SPC Series

http://eng.skinnovati
on.com

S-OIL

Ulsan, Korea

Demineralization

MC Series / MA Series / TR70

http://www.s-

AW Series oil.com
S-OIL
Hyundai . :
Dilbank Daesan, Korea Demineralization MC Series / MA Series/ TR70 ?gtE}//WWW'O'lbank‘
HYUNDAI OILBANK o
(-:? Hanwha Yeosu, Korea Demineralization MC / MA / SCR / SAR Series http://hgci(f;anwha.c
HANWHA CHEMICAL T
beyond
the best v ¢ BPA Catalvst bCC Ser http://www.kpb.co.
KUMHO P&B CHEMICALS eosu, Rorea atalys eries ke
KUMHO P&B
Jiaxing, China Catalyst http://www.hyosun
& HYOSUNG g, (PTMEG / PTMA) SPC/ SCR / SAR Series R
HYOSUNG ’ / Demineralization g.co.Xr
“samyang””
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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 o
LG CHEM
@ LG MMA Yeosu, Korea MMA Catalyst PCC / SPC Series bitps:// Vz(‘;vr‘év"gmma
LG MMA T
B Malaysia, Demineralization http://www.lottech
LOTTE CHEMICAL’  uisan/ Yeosu/ SPC /MC / MA Series B: :
EO/EG, Catalyst em. com
LOTTE CHEMICAL Seosan, Korea
MC Series / MA Series/ TR70
pDSCO Pohang, Korea_ UItra_ Pure _Wa_ter /SCR Series / SAR Series WWW.P0SCO.co.kr
Jakarta, Indonesia Demineralization .
POSCO /UPRM Series
HYUNoORAI h : h
STEEL Dangjin, Korea Demineralization SCR Series / SAR Series ttpsi._/s/t\g/;/\llvcvérzunda
HYUNDAI STEEL I
@ Wuhuan, CHINA Catalyst SPC / CMP / AMP Series

WUHAN Engineering

(PTMEG / PTMA)

1

PT. Petrokimia Indonesia

Gresik, Indonesia

Demineralization

MC-08, AMP16

www.petrokimia-
gresik.com

“samyang””
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14. Major References - Food & Bio 47/49
Customer Name Location Application Resin Type Web Site
. Liaocheng, China . . .
C1a® : Nucleic Acid / Lysine )
]‘ Shenyang, China Sugar / Sweetener NAC4 / AMP / MC / MA Series / htto://ci.net

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)
a\) lecheon, Korea CMP / AMP / http://www.ingredio

Ingredion Incorporated

Bupyoung, Korea

Sweetener

SCR-B / SAR10 / MCK series

n. com

@.c

LG House hold and

Ulsan, Korea

Sorbitol purification
Demineralization

SCR / SAR Series

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

48/49

Customer Name
(EPC)

Location
(Project Name)

Application

Capacity

Web Site

husongg

Samsung Engineering

Saudi Arabia,

(Saudi ma’aden
Ammonia Project)

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

280M /h x 2 trains
350™ /h x 3 trains

Saudi Arabia,
(APPC PDH/PP Project)

Demineralization
(ACF+2B3T+MBP)

120M° /h x 2 trains

http://www.samsun

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

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

HEAWY INDUSTRIES, LTD,

Fa

Saudi Arabia,
(Ar-Razi Saudi
Methanol Project)

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

100 M /h x 2 trains

https://www.mhi-

. s : i izati global.com/
Mitsubishi Heavy Ind. Algerla Demmeral-lza.tlon/ 325 /h x 4 trains
(Algeria Oman Condensate Polishing System 480 /h x 5 trai
Fertilizerp Project) (ACF+2B3T+MBP) XS trains
“samyang”
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TRILITE

oY ER2fo|E

15. Cross reference guide R 49/49

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

| s e
lon Exchange Resin Dowex Amberjet/lite
Uuci.i} uci.1} Uci.1} Uuciz2| UC1.1}| uci2y
MC-08 UBKOS8 Marathon C 1200 MP S100 PFC/PPC100
SAC MC-08H UBKOSH Marathon CH 1200H MP S100H PFC/PPC100H
MC-10 UBK10 Mono 650 C 1500 MP S108 SGC-650C
MC-10H UBK10H Mono 650 C H 1500H MP S108H SGC-650CH
(Chromsaﬁocg:;raphy) MCK series UBK500 series MDS series
UPS Gel MA-12 UBA120 Marathon A 4200 Cl 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 Cl MP M800 SGC-550A
- MA-100H UBA1000OH Mono 550A OH 4400 OH MP M800OH SGC-550A OH
MA-15 UBA150 Mono 550A 4400 Cl MP M800 SGC-550A
MA-150H UBA1500H Mono 550A OH 4400 OH MP M800OH SGC-550A OH
SBA_Type 2 MA-20 UBA200 Marathon A2 4600 Cl 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
UC1.6} UC1.6} UC 1.6~1.8
SAC SCR-B(KC-08) SK1B HCR-S IR120Na C249/C267 C100
: SAC Food grade | KH-70/KH-80 HCR-S/S C100E
Calsig] SAR10(KA-10) SA10 SBRP TRA400 ASB1 A400
- SBA SAR11(KA-11) SA11 IRA401S
SAR12(KA-12) SA12 IRA402 A600
SAR20(KA-20) SA20 SAR IRA416 ASB1 A200
Mixed Bed  |SM200/210/300 MB20 NM91 MB400
: SAC CMP/SPC Series PK series SP120 C150, C160
aLa oA SBA AMP Series PA series MSA IRA900 OH MP500 A500
Lk - WAC WCA10L WK40/WK60L MWC-1 IRC86 CNP80 C105
E - WBA AW30 WA30 IRA93SP MP62 A100
ol Chelating CLR series CR series TP207/208 S930Puls
Inert resin TR series IF-62 IN49 IP1
“samyang””
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Contact us from your mobile with messengers

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