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Application product by the Catholic Univ. of Biotechnology

Y%k} (Bio plastics)

- HYATREfR Skl (Biodegradable plastics)

- SRR (Oxo-biodegradable plastics)
- HEWE MK (Bio based plastics)

The = 5 (Functional products)

T“)ﬂF‘nn(Appllcatlon products)
¥ %} (Bio vinyl)

- &Y #1(Bio sheet)

- FEBRREH: (Injection molding)

- B MAZ(Food packaging)

- {%#f(Freshness)

- PiE (Anti bacterial)
- B HE(Anti insect)

- H'E(Etc)
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- R (Mulching film)
- TkA i (Industrial supplies)
- F{RA%% (Eco-packaging etc)
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QJ [A5 / History

2002 - 2011

Development of raw materials biodegradable polymer
FrR AT AR RS IR

Biodegradable pellets, household goods, pacakging
materials manufacturing and sales

BB B TN, EEA R, ARA%
Patent Registration : Molding Apparatus for
Biodegradable Starch Container

LHBIT: RISV AR A R RS B
Completed the development of bio-based raw materials
and products, promote commercialization

FRT AR S5, U=k

Establishment Biomass Plastics R&D Lab

LM RMBT R HIRAL

Patent Regjistration : Biobased Garbage bag and method for produding th
ereof

ERBIT: EMEIIRB

Establishment Biopolymer Co. Ltd., Oxo-biodegradable
materials&Eco-friendly products manufacturing and sales
BAL T EVEEYARRAT, SIEMHESAENERER,
ARBRIAART=

Venture certification, ISO, KBMP certification, R&D center
certification, Oxo-biodegradable Certi.

43 71509001, 14001, MViAE, UAESULEMHALE,
KBMPIAIE, R LMERIGEINE

Patent application : Insecticide, Decrease VOCs, Electro-conductive etc.
LR EE: SHEETR, FHE, BROERERNAEIR)

Eco-packaging, Food packaging, Farming&Horticulture Think green products Launching

products manufacturing and sales Think green 7= ki
FERMEIMRALE, RMEE, RLEW™S Jeollanam-do, GFEZ MOU
Establishment Korea Bio material packaging assodiation, TP B PHETF T BT

Functional(Anti bacterial, Freshness etc.) products

ThREtE(PUEE, REFSE)= M LT

SEINE Green certification
ZE[EINIE USDA Biobased cetification

Promotion Consortium

R HEEYRMERS SR SENE

Jeollanam-do, GFEZ MOU
AW - GR AT 24

Governor MOU
Keprlb LR A B

China Guangzhou
Exhibition
TR

Business and academic
cooperation forum MOU
5mE sz K% MOU

VIP ASIA AWARD
VIPIIE 2%

??J AP EERLEISTEE / Compare Features for Each Type of Bioplastics

Bioplastics / 4471k

45K LR R AR Oxo-biodegradable plastics
A M) R UL aRliitS

Bio based plastics
A MRk

Polymerized

Reil

Combined
HEH

Biomass content More than o
! 50-70% - - More than 20-25%
Materials Natural, Petroleum Anticle biodegradable oxidation, Natural-polymer /Natural-monomer
R ER Microbial polymerization plants, etc. conjugates polymerization
[LFafJlLee PLA,TPS, |PBS, PES, PVA, PCL . . e oo me .
FhK PHA AP, CA etc PBAT etc. Oxo Bio-PE, Oxo Bio-PP etc. |Bio-PE, Bio-PP, Bio-PET, Bio-PA etc.
Standard ISO 14855 ASTM D 6954 ASTM D 6866
R pr it ASTM D 6400 etc. UAE S 5009 CEN/TR 15932 etc.

Adjustable period of
degradation, oxidative
degradation

CO:z reduction, physical properties,
Water resistance

Feature Biodegradability, Expensive,
IR Poor physical properties

Degradation
mechanisms

Microbial degradation

Microbial degradation following oxidative -

R degradation
Plastics
e Not use Use Use
Biod dati
lodegradation 6 months or less 36 months

period

] R

6 months 90% or more 6 months 60% or more




;:.J L3 RlRERE M/B / Bioplastics Pellet, M/B

l

M/B

Fine Powder

Core technology*
- Dehydration period conditioning
: émonth~more than 10 years
- Cost reduction
: Using low-cost plant
biomass & process flow ability

Processing
- Dehydrate : moisture — forming
- Water-stable coating

Heat-resistancy : Preventing carbonization

- Improvement of propert . .
\ Melt Index, MISCﬁZ)Ihty et{ Bio Pellet Core technology )

?&p JEBMEE / Product Features

-~

~

MHEF T BRHEIR

(Price Competitiveness) (Reduction of Carbons)
- SR HE A R RIS R s s S

- Maintaining competitiveness in price compared with
eco-friendly products of other companies

g2l N)VAE i AR R
(Various Applications) (Outstanding Properties)

F— IR L, AR

- Reduction of CO2 compared with plastics

- PiE, Bidy Antibacterial, insect proof - i #E(20°C) / Thermal resistance(120°C)

- EKAREERT A/ Maintaining freshness - PEANBEFESE/ High strength of products

- BKIBIhAE / Dehumidification - HRIA / Outstanding recyclability

- k. @HEME / Civil engineering building materials | - ik, i ihiE5E/ Well waterproof and oil proof
- DA, HE M RSTZ R/ Various application - g/ Microwavable

¥ FERE T / Precaution
o HAWIKYE, BrelIrEEsR e A

o We recommend you to use it immediately after unsealing it as it could absorb moisture

T e

\ BBP(Bio Based) TGR-010 % TGR-001 %05 EH-X %5

(Oxo-bio Additive) (Oxo-bio Additive) (Freshness Additive)

;& JERLIFK / Grade

Lo o | o= o)
(Product name) (Characteristic) (Types) (Sales unit)

AL AW e it TGR-001, TGR-010 ¢

TGR® Oxo-biodegradable TGR-001, TGR-010 etc. Lt 258
AR FELRE, AR, UnHESS:

BEP® Carbon neutral Chaff, charcoal, coffee etc. 1,5, 25kg

PREE, &AL
EH-X Freshness prolongation, EH-X, EH-X plus, EH-X premium 1, 5, 25kg
Variety application

X KEWELR, BATHIL/ Separate when a large purchase counseling
- HIRITIRATRIE MR RE. (+82 -2-6238-6283)
\ - Please contact the Customer Center ( +82-2-6238-6283) )




TGR M A% / TGR Application Sales Products

N’

( )
EFRIMIE-KTNG B & RE g e

L Outer packaging of cigarette-KTNG Food&functional packaging Vinyl — KBMP py

;L’J Think Green 7= / Think Green Products

( " RS

W PAEFE(205K) HEYIREELS (34 / 507K) SRR ALK 76 (20m)
Bio sanitary grove(20EA) Bio sanitary grove(34/50EA) Eco paper foil(20m)
m R/NBER
m4 RS BAaR T Ak
(Product name) (Contents size) (Single packing) (Box packing)
Bi e BT (205K) TG-G-020-0030021 24%28cm 186 X 155 X 3 mm 245 X 400 X 175mm(80EA)
io sanitary grove(20EA)
. DN RERAR (345K) TG-B-034-052008  17*25cm 165 X 75 X 30 mm 240 X 400 X 345mm(70EA)
io sanitary grove(34EA)
Bi A IREER(S05K) TG-B-050-0340051 25%35¢m 224 X 88 X 40mm 295 X 460 X 470mm(70EA)
io sanitary grove(50EA)
ffﬁ%ﬁg&wﬁ.(zom) TG-P-020-00120056  30cm X 20m 310 X 51 X 51mm 555 X 330 X 280mm(50EA)
co paper foil(20m)

\X P RhE L (BR, K/NATAS ) / A variety of products as possible(Quantity, size changeable)

-

FEZ / Major Client

( B"
( )
LY ®
KT&G*L 0 sra JW s emart NH =2
KeRAIL [ gvcrmee  @QBIFW  LOTTEMart
« NAVER Home plus friinda card ) J+K STUDIO AMOREPACIFIC
YY)
“TORAY ¢ e D {hu
. oo EVEE%CL).?FND OLYMPIAD 2008 STOP O g2 )




;LJ IhEEHEF= 5 / Frunctional products

: m {3#%% / Freshness

2% / Types

o EH-X : frfif / Freshness
o EH-X plus : fRff+$TE / Freshness + Antibacterial
o EH-X premium : {RE£+ 45+ H / Freshness + Antibacterial + Insect proof

M43k / Application fields
o ¥ ET EAREEINEE/ Freshness Prolongation at room temperature
- R £ b B IR EERUR
| SRR ABL A A R 7T VR 56 B4 SR

- Effective in fresh food
: Eco-friendly similar bio-membrane research subject (Korea Food Research Institute) — thesis published

- A T RAIOR BB A TR SRR I K™

- Encourage application for rice packaging and sustainable consumption items

- W E IS
- Produce coatings, apply to pulp molding

o PLEIHE / Antibacterial Function
- AR PR AR RROR: SRIRSERAE fir AT SR 7 45
- Gram negative, Gram positive, Virus extinction
: eco-friendly similar bio-membrane research subject (Ministry for Food and Agriculture)

o BREINEE(ATLLIE/VOC) / Deodorization(VOC reduction)
SRENEMEL W, RS - BEMHEFENAE (AREAREDR W BRRSHS

- Car interior material, socks (military use), underwear, etc.
— removal effect of harmful germ such as deodorization and athlete's foot (sterilization effect as well)

- ATLEAVOC, e HIEE, THIZR, RS

- VOC reduction effects reduction of formaldehyde, xylene, toluene, etc.

MR / Application products

R4
(315K)
Vinyl
(15 days past)

niE
(F15K)
Container
(15 days past)




;:?J HEYIRE, WE& / Bio Silicon, Injection Molding

- EFHFT R MR NG . DR ST RE M BRI GRERY . TORFFAEREM M) GRBORL T, S SRR AR To 3 ) SR
— WG, £ERMEP YR, RIS 2 R

- XPAARTEE, AT AW s E A A H

- AR RY). TR A B R TTAETE

- A R > SRR T B HETR

- AT LA e FE R A

- PEEANRZ, ERVERT: AL, BN, RAEAE

- When discarded, biodegrades in nature due to the main materials : natural substance, biomass, oxo-biodegradable additive, minerals, etc.
- Is harmless to the body and safe to put in the mouth or come in direct contact with food

- No heat deflection in boiling water or when in contact with hot food

- Excellent in reducing harmful to the body materials such as dioxin and heavy materials

- Recyclable, Reusable

- Diverse products available : Baby, Adult, Business products

AWk 2B

Bio injection molding

A YRR

Bio silicon airtight container

AEWRE-IEF

Bio silicon grip

A k-t vk A%

Bio silicon ice cube

AR

Bio injection molding

AT SR

Bio silicon cutting board

A YRE-RE

Bio silicon steamer

&yrE-BILRAATF

Bio silicon baby spoon

;?J FEf= 5 / Major Products

-

Think green =%
Think green products

Akt

Bio vinyl, flim

— & RELRE, RLMHRA I D E A

Disposable products Plastic wrap, Stretch film Tofu container-Pulp

a5
Q'g-' g
Broccoli

i
YRib S e ARG Bl AR YERIRAR L
Buffer tray-Pulp Office supplies Paper, Pulp Mulching film Breed sprout kit

LIRS ZHIER - AW FL-#KX REAMT
Food & functional Buffer tray Bone assemble Car door trim Pallet
packaging -Teaching aid

(1100X1100mm) J




.'r?; LRl SIS BT / Bio plastics Test Data

Pyrolysis&photolysis test / #5673 fREY: Microorganism cultivation test / & FR L
- ASTM G22 : 37°C, relative humidity 85%, 60days
Phatoly sis of Palycthylene » - SEM : X 1,000
i
%: .\ﬁh.’" ~ oo i
EVS’J ha e Wvsas, ¥ = e PPCC0% | 20
™ h /i_v?;l_.. e L3
B ; Oxo-biodegradation Biodegradation
0
o snm\em) ) Mulching test / E%i%
- Target crop : Chili(Red pepper)
Pyrolysis&photolysis - Modified ASTM D 5510 - Test period : ‘'05.4~'05.11 (7months)
- 68°C, humidity 85%, UV - Joint research of Rural Development Administration

Molecular weight decrease & Carbonyl group test

/ T EREDS LS

« Initial installation

! 7 months later

300 5,050 Da 42,000 Da ASTM D 6954 Tier 1. 340nm, 50°C
i 0 | O N NS NS N NN N N NS NS NN NS N NN S S N S S N S .
200 2,800 Da 21,000 08 o OPP Film, 1% (i 1], GPC220 " -i
OPP film, 1% additive, GPC220. I
700 Testend TS00Da || o taRuy i eaRal L L I
900 6,060 Da TGR is 4 times faster degradation |
|
1,400 5,010 D than the other compan = = h = .
2 pany PE film Oxo-biodegradation Biodegradation |
. e [T ———
=X AN, T Toxicological test / ANMATEESLK
B v Y R ; FDA, USDA, KFDA accreditation
= —" 1L Yo IR T
o B ]P Y - . 1) FDA 2) USDA
= | 1 = i
/317 / Before Degradation /31 / After Degradation Biobased pellet,
9 9 packaging
Biodegradable ASTM D 6866 test report
- Molecular weight decrease in 3,800~5,300 after degradation pellet - Radio carbon(C14) %
- 40 days exposure to UV, the film was found in carbonyl groups KBMP-900S - Pellet(M/8) : 39%
- 120 days exposure to heat, the film was found in carbonyl groups. Test report - Product : 35%
. 3) KFDA
Biodegradable test / W] (MR L )
Test item Unit SS t::i?iac::isoﬁls Test result
Contents Biodegradabilty Period P
Pb Non detection
Standard material 77.30% 45days __(Detection limit 1) |
Non detection
Cd - o
Test substance 55.40% 45days Materials Mag/kq | Below 100 (Detection limit 1) |
test Hg 9/%9 (In total) Non detection
Compared to Reference 71.60% 45days (Detection limit 0.1)
material Cre+ Non detection
(Detection limit 1)
) e 2 Heavy metal by Pb Below 1.0 Below 1.0
70 | ® Standard material . ...--""."""." Potassium permanganate Below 10 1
ot consumption
60 pentter . . o :
: < Curve of Migration By 4a/2izcetlc Mg/L Below 30 10
g% SOR—Te T T . - test )
- J B e biodegradability et | Reciduce | By H0 Below 30 4
3 E ted -
| calculated by the vaporated By n-heptane Below 150 9
2, average By 20% ethanol Below 30 3
ol Test Korean Food Standards Codex 6,
' method | Standards and specifications : packaging of appliance and containers
ST 0N 1S 1719 0 23 25 27 20 31 33 95 37 10 1 3 45 Eco-friendly packaging(product) test report
k Time (day) )

?3, Bio plastics Test Data / BH&iEH
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P

e =T

Patent registration 5 Oxo-biodegradable Biodegradable E H -x

Venture Certification R&D Center Patent application 7 Certi. Certi. Green certification USDA certification 15O 9001 Trade Mart
A il TR 5T AT G A S PIREAR GE ECBEARNE S AE SRIE 150 14001 vt
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