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Purpose and Goals
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KBMP was established to promote Biodegradable and Carbon Neutral Biomass
materials, products and solve relevant technical problems involved.

There are over 2,000 members from different fields in KBMP. We work towards
joint manufacture between member companies, and preventing overlap of
research facilities by carrying out joint research projects and joint projects.

KBMP was established with the permission from the Ministry of Knowledge Economy
(Announcement of MKE (Ministry of Knowledge Economy) 2011-14

/ License No. 2011-2) and is working on reducing Carbon from Bio materials to
finished products.
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Activities

01. Promotion of bio plastic and localization of raw materials

02. Sharing & exchange of information with domestic and foreign agencies

03. Preparation of Biomass raw material & finished product standards,
specification & certification

04. Tested and developed evaluation methods of Biomass
raw material and products.

05. Promote Carbon reduction, ease of recycling, harmless raw
materials and products

06. Advertisement and volunteer work on low carbon green growth

07. Understand and analyze domestic and foreign rules and regulations
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01. Protection of member’s mutual rights and interests, promotion of information exchange, and friendships
02. Invigoration of the industry through research, development, industrial application, and product
manufacture of Bio Materials Eco Packaging
03. Volunteer activities, advertisements and campaigns for the correct awareness of Bio Materials Packaging
04. Proposition of policies for the invigoration of Bio Materials Packaging industry
05. Research & analysis, inspection and issuance of certification business regarding Bio Materials Packaging
- Gathering, accumulation and analysis of information on the Bio Plastics at large, especially regarding
the trends in development and domestic and foreign standardizes
- Establishment of standards and certification standards through gathering of information and research
analysis of zero Carbon raw materials, eco-friendly and green businesses
- All the matters regarding standardization, testing and certification
- Provide trustworthy data through research and analysis of domestic and foreign conditions
- Operate on standards, methods on testing and analyzing, R&D and distinguishing label
on Bio Plastic Materials and Packaging
06. Proposition of policies on the development of green industry and carry out related service businesses
07. Promotion of domestic and foreign exchanges, government programs and any other incidental business
08. Any other business necessary in achieving the association’s purposes
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2006~
2010

2011

2012

2013
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Development of joint manufacture & joint technology in finished products made of eco friendly & Bio materials
o International standardizing business — participated in ISO/TC4/WG6, WG7
The inaugural meeting
D3| ST & ME AFRA A e O X9 AR 474
ot A Fete| - TN HZX Y
ShRE SR “2011 D27 E A A ZX Y
22|ofw Ojfmh7| AM 0L “2LHQ| HSHA QISHE S U Hay
BHASEE XNSA WEI SsS7HY = M2 SHEEY, SKAH0|Z, KBMP, HO| AT G174
o Signboard Hanging Ceremony of the Association & Opening of the Seoul office

: Headquarter and 4 regional offices
o International symposium by Korean Society of Food Science and Technology
o Korean Society of Packaging Science & Technology; “International Symposium on Green Packaging”
o Korea Pack Seminar; “Current state of affairs and strategies on domestic

and foreign Eco-friendly certification”
o Carbon neutral interior materials for automobiles : Organizations in the agreement

: KBMP, SH Global, SK Chemicals and Biopolymer Co., Ltd

O O0OO0OO0OO0O O

0 0127 HIO|AX] & 2255 MEX|H

0 03.25 O|= 2tAH|7kA A2

0 04.17 &= 3l AO|Lt S{A HA|=

0 05.22 AZ|0tH 2012 Fl=tA H|Op 29

00823 |7 FO YZ HO|R S2tAE ZA

01015 Xt SEAE PN A AZRE GHA - €3], 7%, O

0 12.07 OfO]" TV : "VIP ASIA AWARD 2012" - EtAXZH HIO|QAXY M4

0 01.27 Bio Material and Application present condition Green Symposium — Korea Packaging Center
0 03.25 Las Vegas Exhibition — LA office , Energia LLC

0 04.17 Shanghai, ChinaPlas —Shanghai New International Expo Center

0 05.22 Manage Eco-Friendly Theme Exhibit Hall and Bio Symposium

0 08.03 Visit toThe army unit — Give a lecture on the Bio Plastics

0 10.15 KBMP, Gyeonggi-do , CJ — eco-friendly plastic R&D and market distribution agreement ceremony
0 12.07 “VIP ASIA AWARD 2012” - CO2 Reduction Bio Material Selected Awards

001.25 g2 MEX|Y - HIO| AKX S83d, 47|57 HH

0 03.13 ZE2tA 2013 MEX A

00329 Z7| ot-& 7|7t MM EXLFK| IR YA - &6l £& SHAE =
00501 M2 ZEANRA QE

0 05.08~11 &l =& MZH &t

009.23 HY BIO|RTA|Z| - S5 A=A urstF Al

0 01.25 KBMP symposium - Current state of Bio plastics application

0 03.13 KINTEX KOPLAS 02013

0 03.29 Gyeonggi-do Korea-China B2B Strategic Investment IR Events — Shanghai Pu-dong Hyatt Hotel

0 05.01 Seoul Gangnam office open

0 05.08~11 May’s regular meeting of the Association , Participation in Shanghai International Food Festival

0 09.23 2013 Northeast Patent Technology MatchMaking — China Shenyang International Science Exhibit Hall
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2014 0 03.08 7H=ECHsta o QoA T4
00324 @2 MOU N &4 - ZLTHHAEN

0 05.31 OtE 00| 20| E : tistl =3 21F

0 06.12 HIO| 23}t el oigt U 22 D 4T =X

007.10~13 3= M =& 2gta ot

00925 g2 2 - MetdE AT 74 7IE

01115 = 8 2O I

01215~17 3= & MEXH

0 03.08 Catholic Univ. Main Office Open

0 03.24 Association MOU - Gwangyang Bay Area Free Economic zone Authority(GREZ)

0 05.31 UAE : Oxo-biodegradable

0 06.12 World Trend of Bio Chemical Industry and Global Future Growth Strategy

0 07.10~13 Korea products Exhibition, Jinan china

0 09.25 KBMP monthly meeting - Oxo-biodegradable Label standard

0 11.15 Nanjing office open. China

0 12.15~17 Nanjing Symposium in China

201 5 001.13 BYE YYH L& - NS HO|2 HATX| FT 2
00123 B3| O|AlS|, 2 - 47| 3td 2
00227 HYH MEXH
0 03.03 FYH-TMatd=-H3| MELACHHOo| 2| = EXt FHof

0 05.20~23 EX- A0|L

006.02 MHEZZH o4l

006.18 87|k 2l3|-Zd 3 -2 ZHE3| /H%

0 02.27 GFEZ Symposium

0 03.03 Agreement for Investment of Developing Sepoong Industrial Complex Biovalley
by GFEZ-Jeollanamdo-KBMP

0 05.20~23 Chinaplas 2015 in Guangzhou

0 06.02 Inauguration Ceremony of Jeonnam Creative Economy Innovation Center

0 06.18 Discussion Meeting of Gyeonggido Council-GFEO-KBMP

il
il
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2016 o0 01.14 EH7|78C|_|'X‘| E-C.’:-l
003.10 Ei= &2 &2 &

04.19~22 : 5= 2SO3| % 7|=0|F WAL

0 4.26~29 : TE2|0HH ™A|3| A PAC 2016 & EX| Y

0 07.01 : (AhTFFXME RSS2 XY & ©AZ

0 07.19 : 7HL{Ct, O|= HEO|O] HE

009.09 : (A)=HHAS AL AT ME “HIO| AKX I{7|X| A HE HAY"

0 09.30 : (AhTHS O A AL T “HEO| @ AXY THF| K| AR YT B

0 01.14 Held on KBMP inaugural assembly.

0 03.10 Thailand Ministry of commerce visited KBMP to cooperate
0 4.19~22 : 2016 Korea Pack Exhibition and Symposium

0 4.26~29 : KoSFoP Exhibition and Symposium

0 07.19 : Visited Canada and U.S.A

Ho
ol
J.I.I.

1

= 2 g o

2015, 3. 3.(m)
WS S TUTEIANAINE o N

WAL WA A AHY

B sjoi= sjoje Mot simiure 9 2iey




:& 'Bd S_ZI olj ‘-E', KBMP History

2017

2018

2019

001.10 3| HH = U-AH QAR 22| / KBMP monthly meeting- .

0 01.14~18 : @X| 2, 5t 0] &3 / Visited Hb Chi Minh, Ha Ni

0 03.08 : ADSALE-Linda 7H=2ICst W 92 / ADSALE-Linda visited The Catholic University of Korea

0 04.18 : Z2|0} AEf /

0 04.26 : M2CH 2t X A+ MOLt / Seoul National University Chemical Market Research Seminar

0 05.16~19 : X2 XtO|L}ZE}A / Guangzhdu Chinaplas

0 08.07~09 : &= &3}0| &E / visited Guingzhdu in China

00831 : d7|=93 ratd +=HMA+HMAIT / Gyeonggido Assembly Eco Sleep Industry + Policy Research
0 12.15: |2 &, 29X / Regular meeting, small association

00110 : &3 |2 -] CIALR|Z| / KBMP monthly meeting, HR committee
0 02.06 : T&8, A E 21t| 23| / vacuum molding, sheet sub-committee
0 04.17~20 : [ 2|0HH T MO|L} / KoreaPack & Seminar
0 05.15~ : 2{A|Of T A|2] / Russia exhibition
0 09.06 : 7F= STt Mot ® nzg
Industry-Academic Cooperation Exchange Association of Catholic University
0 10.10 : @3 MDO|Lt 8! EO|H| / Association Seminar and Consultative group
0 10.24~ : L AT ME ™ A|Z| / Yangjae AT Center Exhibition
0 12.06 : ZEHEQ10| H WAL/ Packaging Exporter's Day

001.26 : S35t 7HE 2T O] E / China meeting
0 03.27~30 : | 2}StHO| @ FH| A2 & MO|Lt

International Chemical Bio Equipment Exhibition and Seminar
0 06.05 : M|F/H LS AL MlO|L} / Jeju Development Corporation Seminar
0 07.05 : 7IEEIC] oA X &3 MEZX|E / Consultative group of Catholiac university and KBMP Symposium
00829~ : (Ahet= ™AL A A HStD| 5HA 7| = 8 %t

Summer Technical Lecture of The society of Adhesion-interface korea

0 11.06 : Y4k ZIEA MM AAIL /| san KINTEX Industry-Academic Cooperation Expo
0 11.06~ : R=H|7|AEF FA|2| / Uzbekistan Exhibition
0 12.27: 7= 20 oAl S 3| £ H3| / consultative group of Catholiac university and KBMP Year-end party




2021

2022

2023

0 01.13:
00212 :

00227 :
0 06.30 :
00717 :
0 09.23 :
0 10.28 :

001.10 :
0 0217 :
0 03.19:
o0 05.01 :

0 02.23 :
o0 05.07 :
0 07.29 :
o 11.02 :
o 11:29 :

KBMP History

23| 41d3| / KBMP New year's meeting

MEZ 2iOCts ) At E n 23|

Sindorim Ramada Hotel, Industry-Academic Cooperation Exchange Meeting

S AR AR M O|LtE / Seminar of the Institute of Chemical Economics

SBS 8A| FA — E2tAEOl 2o EIA / SBS 8 o'clock news— The uncomfortable truth of plastic
OoIX X E2AAE 5 0 / Consultative group and Consorcium

St - 2HEO| 212 B O|X| / Anti bacterial and anti virus meeting

M H2tE S Ol / Sindorim Sheraton Hotel, A consultative group

33| AMES| / KBMP New year's meeting
2ol Y 22 / KBMP monthly meeting
Z2IAF2I TSR] M| O] L} / NiFoS Seminar
Z A HIO|2Z2tAE! / Packaging World, Bio Plastics

Z0| ZXH HO|2OHA M|O|L} / Paper wood Biomass seminar
23| AHREA O] / The association’s office moved

A3 7 & ALR A EE / Visit the Daegu Gyeongbuk Office
Atk 2 EXPO / Industry academic cooperation EXPO

29| O|& / Consultative Meeting

0 12.02~12.09 : HO| 2 Z2}AE| M|O|L} / Bioplastics Seminar

00112 :
0 02.03:
0 03.30:
0 04.18 :

@ 2| O|At2] / The board of directors of the association

A7 AHR 2 0|8 / Meeting with Gyeongi Office

EtAZ 2 D 2XHMO|LL / Carbon neutral polymer Seminar

HfO|2OfA 7|8t HIO| 2 E2tAE! M O|Lt / Biomass based bioplastics seminar
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Regarding the Pursuit of Interagency Business
Partnership (local government, organizations, etc.)

(2L S 7|21 MEZS NE Y sE X3

In pursuit of information exchange, other exchanges
cooperation with Domestic and foreign interagency

O &= &3 A|HX| 21} / Synergy Effect by Mutual Cooperation

- BEE SHOIX] SO &= HI|E S5

< B 71 EE VY S0 2 %HIR DC -, OAY B Aamat 7o)
X|XEM|, T S 2t 71 7K =3t
o= ASHE HYiE FEE 4T 23 MY 2z Al 4520t 7|0
- FEIE EeE 2T 2t Y S 552Y
JIEME S 232 "elvt =, 2T AS2 XA
EraXY, Mg, AN FoHY, 2ol 2% 20F S
« X|XHH| RIS HetE 71 ol
Hetgo| o7t Hety 2 d=H Aot A
TrL HALO| AN Z MF, ME2E HE S HetE ME HE S AlgA gt g

Registration of mutual cooperation institutes on advertisements, webpages, etc.

Expect synergy effect regarding advertisement and marketing

Discounts on certification costs for corporations related to interagency

Attract jurisdiction businesses such as local governments, organizations

Expect synergy effect when work on certification system related to waste burden reduction finishes
Establishment and collocated operation of interagency eco-friendly certification label

KBMP will pursue establishment of standards and operation. While the final certification is done by local
governments

Carbon reduction, recycle, harmless to the body, degradable materials, etc.

Certification of eco-friendly corporation by local government

Carry out a leading role as eco-friendly mecca and other eco-friendly related matters

Connection with pilot projects such as using carbon reduction products, recyclable products,
eco-friendly products, etc. in jurisdiction event

e e~ . . . .

O35 83 FT At / Joint cooperation in pursuit
el 9 Alpalel H8 3%, 08 B5

c 92 A7) U SHE JIE A4 HE U oS

ety HPOIEDHﬁ #z 8 HEQ A|°4, “WHFE.* i

< ERAXMZ, W2E BT, AN RO L S HE Ea 5T

« MEtA iAHgIJé!-gl (120l 5 9 2AsE

A, 88 § IHlse oo, #’él =4 2 a5 VNS 25

» Exchanges, including information exchange, with domestic and foreign interagency

« Establishment and certification of standards on raw materials and finished products

» Development of test and evaluation methods on eco-friendly biomass resource and products

» Promote carbon reduction, recyclable, harmless to the body raw materials and products

» National advertisement and volunteer work on low carbon green growth

» Understanding domestic and foreign trends such as regulations, laws etc., as well as gathering
& analysis, and making reforms on regulations




fJ) %ﬁh'.l'ol I:II ZI CIP Corporate Image Identity Program PIC
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KBMP CIP is Visually, to integrate the image
improve the corporate and association image of such products.
to maintain the consistent and differentiate.

ol & .

A B cCircular Logo

AEFHl BHHI0|Q AT I | EBBle] U2 n0o) ALRE 5| TN
ARE DRI KSOIA e s FE srO] o012 AR D AL

The five wings used in the circular logo of the KBMP symbolize the eco-friendly
5R, which refers to polymers cycling through the nature.

Eco-Friendly(¥12t4) 5R
Reduce(& ), Recycle(X{&E), Reuse(MALHE)
Replacement(2 Xl CHA), Resign(X{&E 5! C|XIQ)

. CMYK: C95 M25 Y100 K45
RGB: G93 B38
WEB#: 005D26

=X} 210 Letter Logo

sreza (AN H[O| @ A XH IH7 PS¢ ¥

i g=an

Sholish Logo Korea Bio Material Packaging Association

)RR a PR 8 20 (Ar)?_l-:':.lH[O|2_+_Iﬂ ﬂ"?l’gﬂﬂ

Mix of Korean & English Logo Korea Bio M aterial Packaging ASSOCiatiOn

S8 21
Logo Applications

HE + =& + E2

Original + Korean + English

(ANSHHIO|Q ATHINF PP @]  (A)SHRHO| R AKH IH7 g ®

Korea Bio Material Packaging Association ~ Korea Bio Material Packaging Association

(AN r=H[O| A XH IH7 P H 2

Korea Bio Material Packaging Association

11
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Appllcatlon of Logos Depending on
Characteristics of the Print

= Rli-l-ol M-S Z|CHS XE3F0{0F 5L, The logos must follow the colors given by the Association.
Ol4ff M Z40f tt2tA|, ofzjel ZLof ot However, according to the characteristics of the print,
tﬂ%ﬁro:l ArgE = US| they can be substituted to the following examples.
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In case of printing the circular logo by a single
black color, the color can be changed.
This does not apply in cases of color printing.

%rE
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2| 2/ A S, SSED, ZeEE & TS LIl
. ol 2H et MEB0| HE= &8 4 S3EUE
For the promotion of the Association members ,
including co-production , joint sales ,
combining established President to apply
for green brand associations co-branded Logos.
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Y3 8 22| & KBMP Organization Structure

Chairman

Vice chairman

Consultative
committee

Audit

Technical
committee

Secretariat

Tech policy

Executive team

Promote policy

Subcommittee

Subcommittee ——— Material

— Extrusion
Injection molding
Blow process
Molding process

|
Administration

Material application

Machine equipment

Printing

Design

Organizing policy

Item Name E-mail Remark
Head office You, Young-Sun tawake@naver.com Director
KBMP Back, Seok prior@hanmail.net Director
KBMP Lee, Ye-Rin leeyerin06@naver.com -
KBMP Lee, Dong-sung leedoso7@hanmail.net -
Vielenware Park, Woo-seok vielenwarel@daum.net Director
Seoul Gaya Jeon, Chul-soo 26154541 @hanmail.net Director
AU Han, Jung-gu jghan@au.co.kr Director
Local office
Iltem Name E-mail Remark
Main office You, Young-Sun tawake@naver.com Director
Seoul south office Jeon, Cheol-Su 26154541 @hanmail.net Director
Seoul middle office Khon, Jeong-I| yuanaipakl5@daun.net Director
Gyeongbook office Kim, Un-Su uskimok@poetech.co.kr -
Chungnam office Kim, Young-Tae ceo@powerwrap.co.kr -
LA office Lee, Sang-Keun lee951007 @yahoo.co.kr USA
New York office Charlie Choi Charlie@Eco-PressPackaging.com USA
Nanjing office Pan, De mr.chenhong@163.com China
San Diego / Maxico office Ko, Young-Woo tony@jnspack.com San Diego / Maxico
Shenyang office Kim, Seon-Hong kimxianhong@126.com China

Member of the standing committee
Company Name E-mail Remark

SK chemicals

Hwang, Jung-Jun

jj.hwang@sk.com

Taekyung Trading

Kim, Yong-Tae

fuytkim21@daum.net

Seoul Gaya Company

Jeon, Cheol soo

26154541 @hanmail.net

Plastic Handler

Baek, Seok

prior@hanmail.net

Lebus Inc

Lee, Seung-Gu

chris@lebus.co.kr

Negopack

Lee, Bo-Young

negopack@negopack.co.kr
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=Ho|x|

Company

Tel

Home page

» w Nanjing =& ERSAERL, HE HE 2H S 86-25-52702706 | www.njxiulin.com
RS ZEM 031-611-4161 www.nkcind.com
SKC of 2+ X 2ol PLA 2 &, SKC O 22t 02-3787-1234 www.ske.kr
O ONECHANG | K A B4 [Nylon, Polyester &2 /X%, &AM, 2t0|{[O|& [ 053-715-2210 www.onechang.com
cucene? O © 4= |PLA PP, PET ABEE 2T, Melt Blown £EZ| 02-791-1200 www.hanilsf.co.kr
& REWRYD | o 5 e | HlO|Q ZatAE HOIRE, XA BAHEXY | 031-8059-8300 | www.doillecotec.com
Lesus o5+ B2B St&E MEBZEEX| M=z 02-6085-2205 www.lebus.kr
ik g Hetd s, OZI7 |, 7led = 02-6238-6283 WWW.neomcc.com
“hutoleyA0 | o] 2 AN, A 070-8270-5217 |www.biochemkorea.com
'ggcmyang' %= 2 O|~AEH|E, PET HIE, 7158 &M 02-740-7794 WWW.samyang.com
@EHMEIWI_ 43 7t O, R | 032-582-2100 | www.daesungdnf.com
Givergn | MM 2 [ HOQ EZAX, FYRE, ORI, LHMZEE | 02-2615-4541 |  www.gayalld.co.kr
Shln - Y A 2 Hetd o, & 02-2008-2224 | www.sk-ecozen.com
@LGoteMa | 2 F = X|Ot£-2|f, X|OFALZHO HFEFXY 031-450-7515 | www.lghausys.co.kr
« ZEsEgE M ==Xl 8 2T #X M= 070-7754-6662 | www.kangnamchem.com/kor/
iSHINWELLS 252 ZatAE HIHH|, A2 TAH 02-333-8396 www.ise.co.kr
& s oursme. e nFLR PE Foam, PE Film, X123 =&Y 1-858-565-2378 www.jnspack.com
KTEG ™ LR Shef, oI K| E 080-931-0399 www.ktng.com

e L1297

Poval film, Kuralon

81-3-8701-1000

www.kuraray.co.jp

4EN: ol = & | Ho|ROjA AR, Ho|Q ZatAE, Hme | 02-391-2576 www.4en.co.kr
O IKP| o2z Z2|AHE, TPU, AX|LO{ 2 SEtAE]l 031-8059-2325 www.ikp.co.kr
@3CTY| =z oto|ojd B &, MAHEE, 9 ofo| & 02-786-0881 | www.tae-yang.co.kr
WL Z A H =R, Y M M| 043-236-9915 | Www.powerwrap.co.kr
RruanzZ®| 2o Hetd =X 8 40, 22 =5 054-975-6161 www.poetech.co.kr
’Eﬁ;c; 4d = s, o=y 02-2108-5039 | www.woosungmf.co.kr
':v!nsé‘:ﬁz 598 7h2 OFAERHEX|, TPE, A2 2 055-370-3331 www.hscmb.com
kovas n =g OfAm Sto|E=4, AW AL|EH 0 031-946-9700 www.kovas.co.kr
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c’& Bio based Product
HFOIQUH*EF? / What is Biomass?
A

71 8012 "obs MEX}EI 0|2t HHHYL|C
g So| 4g=2ox 4E ololof

ko

rin
0z [0
MHO
=
_\,J_

T |0

=
1 o
=23, A0 Z|Lt S 9| Dl*o”%, 4_EH7I = SE ZotetL ot &, O|Oj A0 o0t = =+
UL Lt LHHHIO| 2 (White Bio) HF 0= B&/ A2 LHEQ A EXM e DY Sl TiAtLE, 6HMTE
X| x| stL|C},

-Biomass is a concept of ‘Quantitative biotic resources’. It is also a combination of the words bio and mass.
-Biomass is renewable biotic organic resource which includes all organisms such as cellulose in sugar canes,
agricultural products such as starch and forest products as well as microorganisms such as chlorella, spirulina,
animal life forms such as whales. White Bio refers to plant body, which is a product of photosynthesis ,
seaweed and metabolite of microorganisms.

Hio| DA M EFESl2? / What is Biomass Biodegradable?

-HiO|2Of A M E3H= EH| =7|d ozl H7|d &9 B 012 AR IPES E*H od= 3 7|EF 420
olelf o|itetEta, =, MIE E[H], = 8l Te FI|ZAE Zoks Y22 2E /722 Es.:.*%”—l':f.
-Hjo| 2O A M F HE Al lL1I7|% (d231d EAl H7|= = =M 17| =, 8&% #g|7|, Fof 17| =,
XL Y2 = f &l 0| LT'-E °’)0|ELT‘- LICE 29 Y& Hr|=0= 21zt lL1I7|§ =i, Of%, of S| 8
E g ﬂ|7|§0| z3 E|3, Aavt gl BHOME o] H7|So (RS WM Asto| of EHIEPQE =1 E

L|Cf

-Biomass Biodegradable includes any organic matter in waste which can be broken down into carbon
dioxide, water, methane, compost, humus, and simple organic molecules by micro-organisms and other
living things by composting, aerobic digestion, anaerobic digestion or similar processes.

-Biomass Biodegradable can be found in municipal solid waste (sometimes called biodegradable municipal
waste, or as green waste, food waste, paper waste and biodegradable plastics). Other biodegradable wastes
include human waste, manure, sewage, sewage sludge and slaughterhouse waste. In the bsen e of oxygen,
much of this waste will decay to methane by anaerobic digestion. -

- Biomass
= ‘ Biodegradable

Bio Based ' 1. 23}l /Biodegradable
Product 2. H}O| 2 H|0] A/ Bio based
| 3.9 AEH|, HO|2O§A / Natural plant,
4. Ho| 20f A M EZsl/ Biomass Biodegradable

1488 Batas Biodegradable Plastics 20004AcH
2.838H238 ZatAEl / Multi degradable Plastics x;
3. 23| Z2tAE! / Photodegradable Plastics S

Mid 2000s

Keyword: HIO|2 Z2tAE| / Bio Plastics

| / Biodegradable Plastics 20005[“
| / Biocollapse Plastics J'(H}
| / Photodegradable Plastics

‘d ol Early 2000s
Biodegradable

o ox ox
HI ofr Hr
L [ o
[T
ql

> 1> 1>
Jm qm qm
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rm

t2 =&l (Carbon Neutral)

= & HIO|QOjAE= CH7|E2| O|Lt3tEtAE S

27| W20], H 7| = =tst B0 Ci7| 52| O] At
2 SHANZIX| RBL 2 X|F 2b3t gHX|of 7|2
ojghLct,

1o ot A 1>

Because biomass, such as plants, grow by absorbing the
carbon dioxide in the atmosphere, even with chemical
decomposition, it does not increase the amount of atmospheric
carbon dioxide, contributing to preventing global warming.

O| M3}EEA (CO2) HiEZ Carbon Dioxide(CO2)

E2|of| 2 #(PE) 1,860g/kg Emissions Polyethylene(PE) 1,860 g/kg
Eg|=2Z3I(PP) 1,470g/kg polypropylene(PP) 1,470 g/kg, 1,860g/kg
QI 8X| 1,120g/kg Print media 1,120 g/kg Newspaper
M-EX| 826g/kg & 826g/kg

EH SRR FMYT| &
=7t L0 H2Y

*Source: Korea Environmental Industry
&Technology Institute National LCI
Information Network

O| M3IEFA (CO2) MZ = 1t O A|
lllustration of CO2 Reduction Effects

& / Classification | CO, H|& %

Z2|0oj| 23l / Polyethylene 1860g/kg CHE AL 7|E / singular use
Beloj2H + soloojx | 50% KAl 71 / 50%
/ Polyethylene+Biomass 9/kg substitution

* 22|02 50%S BT EC HO|QU|AZ KISl 3%
CO, HiZ=& 2t : 1,860g/kg * 50% = 930g/kg

* When 50% of Polyethylene is substituted by Carbon neutral Biomass,
CO, emission can be calculated by : 1,860g/kg * 50% = 930g/kg

What is ‘Carbon Reduction’?

rdio| 2 H|o|A XH|F

rHio| O & Z2tAE;80{2] &
Differentiation of TBio Based Producty
and TBiomass Plasticsy

THFO| 2 H|O|A X|E (Bio Based Product); ot THIO| DA =
2AEl Bio-mass Plastics); 2| €0] AHE0| 2 8E|1 UO{ A,
oloj chet Hetsot e Meto| o BtL|Ct 2002\ O]=0f A
AlZfSt THEO| 2 H|O|A H|E,0|2Hs 80 & 2006 2 =0i|A
CHAlZ AESIEHA, 2 AL SHA|

o raio|ojA EatAE0lgtE 0|E2 2 ALE L0
S2H0| M7|A = A& L Ct

7|0 = 2009 A £ E| Al QlFatHof FHIO| 2 H|O|A 2
S0 AMESD UEL|CE =3 O0|20|Lt &

SX|0AMz 0|0 22 MEE HHXY7LX| THO|2 H|O|A X E,
O= 80|15 5Ys}sio] AAEst YUELICH SHX[ T st=9
40 Yo JdYo = F IHX| 80 RS

AL83HE AEF0| RELICE THO|2 H|Oo|A X|Z,1t FHIO|2
oA SetAE 2 HIO|QIIAS Y& ALESHE

ZHOAM JHEE o2 KIO|& QloLf, HIO| O A, 9f THO|
oA EEtAE2 fEA S 52 RS IR0,
|20 "Hio|2OfA EatAE0|2tHE 80 AEOHA| &
1, 'HtO|2 H|O|A H|E,0|2H= 805 Bo| Atgsta &
L|CF.

Because the use of terminologies, ‘Bio-based Product’

and ‘Biomass Plastics’, are being mixed up, there is a need
for an accurate information transfer. The confusion began
when Japan substituted the word ‘Bio Based Product’, which
originated from the United States in 2002, with ‘Biomass
Plastics’ in 2006. There is no conceptual difference between
‘Bio Based Product’ and ‘Biomass Plastics’. However, up to
the present, the U.S and Europe have long used the
terminology ‘Bio Based Product’. Due to the influence from
Japan, Korea currently uses both

terminologies. However, since this can lead to conceptual
confusion, recent trend is to use ‘Bio Based Product’ instead
of ‘Biomass Plastics’.

|:||'0|2 x'llggl %g HI ul Compare Features for Each Type of Bio Product

HIO|2 M|Z Bio Prod

&

M &3l Biodegradable
HAE A XA E
Biomass base

Synthetic resins
More than

50~70%

o ALSIAHELS
Division MO 2
HIO| QOj A
Biomass

ArEEE
Materials

Partial application Partial application

NggY 22
HAEE, OIdEA sy
Natural, Microbial Petroleum

polymerization

PLA, TPS, PHA, AP, PBS, PES, PVA, PCL,
CA etc. PBAT etc. PA etc.

I1SO 14885, EN 13432, KSM ISO 14855, ASTM
D 6400, KBMP BDP 001 etc.
W2 42, RS B
Biodegradability, Expensive,
Poor physical properities
YR OIE2)
Microbial degradation

plants, etc.

Standard
sy
ature oxidative

SRS LstRsi 2, sl

Test analysis

W ol e et o A
a =T =25 final
Biodegradable | 8l final biodegradation
MR Al
Biodegradable
Test
| ALg Ol
E} use status
Hee o
Recycle
HE 7H4

6 month 90% or more 670 & OILYf : 60% t

45 days 60% or more
Use less than 10% o
in additive form
0218 / $7AILH HR
Difficult / Pickup system needed

4.0~6.5$ 2.5~3.0%

Material Price

8 HE8x|Y #8 0= & SHoL 55, fE S
Application Area Europe, America etc. Southeast Asg, Midde East, Europe etc

16

Oxo Biodegradable

s ZO4R|, AEH| B0 S
Anticle biodegradable oxidation,

Oxo bio PE, Oxo bio PP, Oxo bio
ASTM D 6954, UAE S5009 etc

M7 AFERY)
Adjustable period of degradation,

Microbial degradation following
oxidative degradation

6 months 60% or more

Hio| 20f 2= 3)
Biomass
Biodegradable

50% O &

2y 24
Combined Polymerized

QIE7|&: 20-25% O| A

Certification criteria: 20-25% 1 More than 50%
Mg nEAZy  HOSORW 420 f=

Natural-monomer (HFO| 2 &t 50% 0| & =3

polymerization

Natural-polymer
conjugates

Biodegradable raw material

(more than 50% of bio based

Bio PE, Pio PP, Bio PET, Bio PA etc carbon)

ASTM D 6866, CEN/TR 15932
KBMP BBP 001 etc
EtAXZ HAZ, W2 S
COg, reduction, physical properties, Natural substances,
Water resistance Biodegradations, etc.
YR8l HHo| &k
Biodegradation, Bio based
carbon

KBMP-TGR001, Din plus

HHO|Eba 2
Bio carbon analysis
RSl (H[23H) Difficult decoposition ‘Y&l Biodegradation

671 & O|LH : 90% 1, 45 OLY :
60%

Ho|2 T2 AL
Use as a base resin

Possible Some possible

2.5~3.0$ 4.0~6.0$ 4.0~6.5%

0=, {8, OAIOF &
USA, EU, Asia etc.



The purpose of Biomass Biodegradable, bio based product certification

StESst 2, M8 804, oMl R, 2o & Tt MEO| F0{st= Q5032 W Yo| o= I HCt 37
Qe ASFLCH AS0 = L8k AH| XA XA w2 EaXZ HEQ| OsiE STAIZ| L, 2HE AASHI HE
o BRI 7|0f5tA & Z40[0], HHO| R H|O|A HFSo| Mito| = HO4K AES st2|2t d2fstL|Ch

&2, (AhEt=HO| AT 7| Y Y 2l= "HIO| Ui A M2s", "HIO|QH|0| A" AF 02 B2 Agtg g ALY L

The need for certification mark on eco-friendly products, such as decrease of environmental load, recyclable, harmless to
the human body, Biodegradability, etc., is severely required than ever before. This certification mark can give general
consumers a better understanding of Bio Based products and contribute their proper use as well as promoting the products.
Henceforward, KBMP Association will have many roles by ‘Biomass Biodegradable’, ‘Bio based’ certification.

(1) Hfo|RO{A M E3} / Biomass Biodegradable
(2) EtAXZY HI0| 2 H|O|A X|Z/ Carbon reduction Bio based Product

T 7|=0f Mot MZ0 "Ho| O A WE6”, "HIo|2 Ho|A" HF22 QFotn, 21F0t3 MES 5{715t0] Lk &
HIXFZE A e, 2oy, BraxZdd Ho| HIO|A HE S g4 Mg & + A=E &0l 2 FH0| A&
Products that meet the standards can be certificated by ‘Biomass Biodegradable’, ‘Bio based product’ and are permitted to
use the certification Mark. Therefore, Consumers can tell easily ‘recycling of resource’, ‘biodegradable’, * carbon reduction bio
based' products.

/ Certification criteria of Bio based Products

ME56), HIO|2H|0|A N|F QASF7|E certification criteria of Biodegradable, Bio Based Product

e = =
=7} HZol HiO| 2 H|Oo|~ HO| 2O A *4F5
Country Biodegrdable Bio Based Biomass Biodegradable
=t 7| 1 150 14855 71F 150 472
International . ~ N ° -
Standard g{T'_'OH Txl %"Eot 7|T'__ 1 70% OIAol' HI-Ol_Q_E|_|'_j.\_ %"Eot : S‘AE
7|F : KSM ISO 14855-1 I - KBMP BEP 001 7|F : KBMP-TGR-001
st ASPY: 203 e o ASMP D 6366 21Z A : Biomass Biodegradable Certi.
Republic of QIBEHY : shaetd7|2TIS Y OIZ= B4 Bio Based Product QIS EHA| : oh=HI0| A XHIH 7| E R | (KBMP)
Korea $HHH0| @ A XYY 7| K& 3| (KBMP) ;.O H;I' P Al elE ;2023
ZCh| : SHR2HIO| QAKX TH 7| XS 5| (KBMP
1@° | | 2 one ooy 3 | nwee. o SEHIEMD N e 71 - oohe o ol
A4 ASHE 19926 Hhiok | oroma aier. Hrol kA B2t : 509 0|4t think )J
(Jreen HFO| @ Eb 2 1 25% Ol SaAIE - 6= Ol d\ﬂeen N
o . 0T
7|& : ASTM D 6400 or D 6868 7|% : ASTM D 6866
o
= QIS YA : Green Seal skq Q154 : BIO BASED PRODUCT
USA S SFA
QIZEHA| : Green Seal, BPI § "5 OI=CHY| - USDA 0|2 524 f‘ g'%fﬁ%%%
N PRODUCT -
AlBOIE : 19894 et [ AJSQIE ;20024 =R
MRS =X e 7|F : 70% O] HRO|@EHA Btk : HEYE 7|F 40|, & 25%
7|% : ASTM D 6866
om 7|& : JISK 6953 -
Japan QI=EA . Q2IZat (GP) g TH0IS - NAARRTS
idoludd QISTHY : Y= HIO|2ZE}H 3| (JBPA)
QIBEHN| : Y2HI0|2Z 23| (JBPA) L -
LEF7|XEES] JORA)
A= - 19961 N
M) K| B2 7% - 50% O|A AL : 2006
e T Ee fhe R e HFO| QERA BH2F: 25% OfAf
7|& D EN 13432 & EN 14955 7|Z : EN 16640 EE= ASTM D 6866
7|0 ol= '
[E3=:P 0|2 - *
Belgium ._ooo.OKcompost THZ40| & : OK Biobased :@ v
A5 vincotte [ V| | IZEH: Vincotte oA M i
& VINCOTTE o
ASAHE ;19954 - A AT - 2009
QIEFR: MY 71, FA/EL /Y HFO| @ EkA BH2F: 20% 0|4

7|= : DIN PLUS

Se | 7IF:71E N 16640 £ ASTM y
=2 717  DIN EN 13432 ol . , @ QIS HA : Bio Waste Certe. 5/~
Germany m—oix N P15 YA : DIN Biobased DIN ~ ‘W DIN
Q15 HE : DIN Compostable y ~ = QIZEHA : DIN CERTCO —,ﬁm
Compoge® QIS Tt : DIN CERTCO Geprift N
QIBTHA| : DIN CERTCO ASSAE - 20104 AlSAE ;20024
AlBGIE ;19794 m;;a# o olar B 7|Z 67 90% O|AF
A Bk 20%
ABER: MY, IHY, A =L NS seme e HIO|R0HA 7|5 : 50% 0|4

S 7|H| H|8 : 50% 0|4
F71H| HIE : 50% O] 4 S - 67 Ol

17



) = L =
S A e OH ?_I S [ Biodegradable Certification

| M8 2|/ Range of Standard Application
> s XM= 2 &= /Bio degradable product and material

SRS AR Al MRS =A™ 71E0| HgetHE R HE
- M EH HO|QUfAZ T O| RO Z MA F7|ME X I E 0|83t0] X =3t X E
- HIO| 2 0 A (biomass) 2t & 2|0 A 2Bt 117t X[ & Z3otCt,

A

> MEs] A/ KSM ISO 14855-1, ISO 14855 etc

O1= gl A& 7|&/ Certi & Test Criteria
» 915 7|&: KBMP BDP 001

5 HEMEF /

= NS iteri am
T2 / Item |& 7|F / Test Criteria Document
MEG MY 1871& O|L{f 90% 0|4} /18 months 90% or more INERSESPY
Biodegradation Test 452 O|L{ 60% O|&f / 45days 60% or more Test report
dEof Bz PLA, PBAT, PBS, PCL, TPS, PHA & 15 0|4 A& AMEgdHM
Biodegradable material Use one or more of PLA, PBAT, PBS, PCL, TPS, PHA Test report
53% £ f92% NEBH, 7|7 U 87| BNl JIE U 77 A AT A
Heavy metal or Harmful materials Korean Food Standards, apparatus and container packaging standards | Test report

o 2IF S A™IIEZ 171 ool Hehsto{of g
- At least one of the certi & test criteria shall be appropriate

(7h M &3sl 7= / Biodegradation Standard
- 67 & O|Lf 90%2| 7|ZL2 2 {7|EtT} O| Aot ElA 2 F2teOf BtCt,
- Organic carbons should be changed into carbon dioxide based on 90% for 6 months

(Lh M&3dl |12 / Biodegrdable material

- Polylacticacid = Polylactide (PLA), Polybutylene adipate terephthalate(PBAT), Polybutylene
succinate(PBS), Polycaprolactone(PCL), Thermoplastic Starch(TPS), Polyhydroxyl alkanoate(PHA) &
15 0|42 2 M=ot ME. B, AZU0| 10% Ol 2 H7IE /7], 7] H7tH= 423 == ¢

- Products manufactured at least one of PLA, PBAT, PBS, PCL, TPS, and PHA.

Organic and inorganic additives added within 10% of the ingredients are biodegradable.

(ch |SiE2 7|8

- HAH=s A RYESES ALESHA| RFOFOF SHCE

- Al Ci4 ZtAX| DEHP, DINP, DnOP, DIDP, DBP, BBP, DIBP, DEHAE AtE3tX| Q40LOF O, Of §Ho| ZhAK|
DEHP O[5t2| Z=HS 7HT 7t = ALESHA| RFOFOF SHC}

- Bisphenol A inducing substances shall not be used

- Regulated plasticizers (DEHP, DINP, DnOP, DIDP, DBP, BBP, DIBP, DEHA) cannot be used and other plasticizes
with boiling points below DEHP shall not be used.

9.'% I:Il-ﬂ/ Certification mark

ArE 3| WY MEYS B8 A5 7|FS B B A U5 L

Post Control Cancel certification unless it can pass criteria through random sampling




> Ho|2H[o|2 Q15 / BP S
Bio based (product) Certification / BP Label

Q15 U A™H7|ZE / Certification and Testing Standards

> 215 7|F: KBMP BBP 001
(1) HHO| 2O A BHEk : 25% 0|4 / Biomass content 25% or more
(2) HI2H=A A8 &X| / No Bisphenol A
(3) Al ZtAH A FX| / Harmful plasticizer are prohibit
(4) 4t 53 7|E X[ 0|5t / 4 Heavy metal below the standard
=~
2._|'7<§-7'|;|'?_=|7| 2':' / Environmental Standards

HHO| O A SH2k - 25%0|A ~ 100% (£ H I LHZKZE 15% 0|Ah)

4t 534 EU RoHS Z7|EX| 0|8} : Pb(H), CA(PIER), Hg(==2), Cr6+ (67t 3 &)
HMEO| FH ZtAH AME SR (T, $H=2 KFDA MEZ A FAXT, 0|2 FDA Mt A&
oM Rof=2t B2 8 92 AL =X 2EA, HEH, 77IFMetetE, H|AT= A PVS
Biomass content: 25% to 100% ( Transparent and forming products: 15% or more )

4 Heavy Metals must be of and below the standards : Pb, Cd, Hg, Cr6+

HMEAl ZHE AL
S 2RUA HE+K S

EHXE 21F 7|F : KSM 3832-2006 ( M&M E1HE(Total Luminous Transmittance) 80% 0|4} / S &l &= (Haze) 10% O|3})

Transparent products’ certification standard : KSM 3832-2006 ( Total Luminous Transmittance 80% or more / Haze 10% or less )

+ Use of harmful plasticizer in products are prohibited (However, if it meets Korea’s KFDA food packing materials standard

and provides documents suitable for FDA, a casual evaluation will be carried out

+ Raw materials and components which are harmful to the body are prohibited : Forming Agent, Flame Retardants,

Organotin Compound, Bisphenol A, Phthalate, Halogen Synthetic Resins such as PVC, etc.

ol

—
« M8 7ts Ho|2ojA~
- Ho| T, Hd A8 4= MENEE, 2, 50|, 77| £iE), 01

=714

Mo
]
>_
F_E

1 =2—; O o
« A EE MBS S ST OH HO|I2Q0 A g 7|E22 AT

o A3 Al HHEH( KBMP-0107:2011) EE= ASTM D68660] 2l3ff 1 ZAMES A
» Applicable biomass

oo
A

el -;F-7|'IC'JE / Additional Information Regarding Certification

= =R 5289772 S

i

1x
[l
0%

- Bio resin, plant body which is a product of photosynthesis(starch, pulp, paper, organic by-product, metabolite of micro

organisms, seaweed etc

* Resin or products will be certified in regards to the Biomass content in contrast to the gross
« Composition is test analyzed by KBMP-0107:2011 or ASTM D6866

weight.

HI'O|2 H'“Olﬁ ?_'%ﬂl'ﬂ / Bio Based (product) Certification mark

P

CERTIFIED

KBMP KBM
CERTIFIED
| BIOBASED BIOBASED
b PRODUCT PRODUCT

B OORTENT mﬁ

%I'“ / Major Certification Company

¥ e
S K"E’hemicals LOTTE CHEMICAL S KC .

#EM!H: O I K P %%ﬁ Sealed Aur):‘

Bio Polymer Co. Ltd e-imagine

=Yzt N
FIPRI AT [~ FAl2IA 2
(F$X|A”T 7> F sl e
ITORAYI (C PRI R SRS

TOFIOZ KANGNAM ’LQ'I‘N HWAJINC°®

HWAJIN INDUSTRY CO.,Ltd.

-8
a1aax

HWASEUNG

¥ ONE CHANG

@ LG5t2A A

EN@MER
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) =L >
HO| 201~ HFol S
/ Biomass Biodegradable Certification

ot Ao| ME8HM2| /Range of Standard Application
> 21Z7|F: KBMP TGR 001
> 28| & Y A= /Biodegradable product and material
2ol Al A METIHAIY 7| F0| MBS HE L AR
S HIO| 2 DjA R O|20{ T MGl 27|72 X 1= 0| 83}0] K| X3 H =
0| 20 A (biomass) 2t HS|0f| M Holst HE MEZQA SER S 117tX 2 Z&BHC,
2ol TA| B 7S, MO AISH HO| QDA MBS ARt HEE HE

231 A" / KSM ISO 14855-1, 1ISO 14855, EU DIN PLUS etc

0= I 1> ox

>

0z

OI= 8l A|”7|&E/ Certi & Test Criteria

& HEMEF /

= A oy | 7 = e . T
T2 / Item |& 7I& / Test Criteria Document
2ol Al 6712 O|L§ 90% O| 4} /6 months 90% or more INERSESPY
Biodegradation test 452 O|L 60% O| 4 / 45days 60% or more Test report
HHO|R B4 ohE HFO|Q EtA 7|3 50% O| AH(ASTM 6866 5 7|=) A EHM
Bio carbon content Bio carbon 50% 1 (ASTM 6866 etc.) Test report
T35 S RAl=ZE MESH 7|17 X 87| - 279 7|&F % 74 AR EHM
Heavy metal or Harmful materials Korean Food Standards, apparatus and container packaging standards Test report
Sz ASTM 7| & &8 X5t ZUT: 95% O[3} = 2 AL NE=RESPS
Oxidation Decomposing Property decline and effect point based on ASTM: below 95% Test report

o WEsH MY : ot2fF 171 o] of Xetsto{of &
- Biodegradable test : Suitable for at least one of the following

(1) &3l 7|= / Biodegradation Standard
- 670 O|Lf 90%2| 7| =2 2 H}O|L EFAT} O LhotEta 2 TSheOF SHLY,
- Bio carbon should be changed into carbon dioxide based on 90% for 6 months

(2) HO| 2 EtA stk 959 0|4 / Bio carbon contents 95% or more
- ASTM D 6866, KBMP-0107 L= TGA §2 0|&% R7|2 M2 8¢l RE £ ME| && EA|
- Measurement of Biomass, Bio based carbon Contents : ASTM D6866, KBMP-0107, or TGA.

(3) M=26f &= AIE / Use biodegrdable material

- Polylacticacid = Polylactide (PLA), Cellulose (CA, CDA, CTA), Polybutylene adipate terephthalate
(PBAT), Polybutylene succinate (PBS), Polycaprolactone (PCL), Thermoplastic Starch (TPS),
Polyhydroxyl alkanoate (PHA) & 15 O|& 22 X =3t M E. Tt |IZL0 10% O|LHZE HIt=l |71,
27| H7IH= M2 dE=E g

- Products manufactured at least one of CA, CDA, CTA, PLA, PBAT, PBS, PCL, TPS, PHA, etc.
Organic and inorganic additives added within 10% of the ingredients are biodegradable

?J% ﬂl-ﬂ/ Certification mark

\n ink
Bhw!:n zJ -3:““?3'

A= 2| W MEYS S8 Y5 JIES S RE A AS HL
Post Control Cancel certification unless it can pass criteria through random sampling

20



HiO|2 M= H& 0

Bio Product Application

l A1I74| HIO|2 Z2tAEo| A7 WAEO[ OFRIEA| A S2tAE AZOM XX[StE HIS2
ojojet ==L J2L XS 2 g5 ASH O

X HAED Q= HIO|R FEFAEO] AT SA20l| 2510l HEH 2012E7HK]| 7| & L2 X 5~10%7t

dzof SctAEo2 UiME HTO0|H, Bo|IfAS SEtAE NEX M ESH= HIO|2 H|O| A~ F2tAE M
HODZAEStAE S ZotH 7|E DA AZ2| 30% 0|4 ChM|7 7tset Hde2 M E L L

7|E SEtAES 29 tH L= Qlot P"”PXI dzof SCtAEE FRER §8% 51 U= Xﬂ% =
OjH|eh 2 FOIX| R 7| F Sef~E0 295 RASIHAME HH2Z0| O]FO01T Hi0|2 I=H|0|* EEIEN 1I%ﬂf

=31 J7FEZ0| 7hsotEM RS 7|7te| =E0| Jtsot HO|EEAE HESO| FESH E*IEI
01| HIO|R Z2tAE M2 XEHez S/t e A EYL L

= 11—

Currently, Bio Plastics’ market share in the Plastics market is 0.3%, with a yearly production of approximately
36M tons (2007). However, it is expected to have a yearly growth of 37% until 2013 and reach 345M tons in 2020.
Nowadays, Biodegradation period adjustable natural polymeric plastic was Developed. The bio polymer
manufacturing technology is developing and price competition is being strengthened, so a rapid expansion

in the market can be expected. The following are current and expected uses of Bio Plastics.
X U8 T YR ME2S HE oA YLICh
X Parts of the given examples are expected applications

f

=20} : Ho|2 HEl / Master Batch, Compound

« M= Ho|OiA, R +X|, AF H7t=, OUE S FAZ2 o0 XtAA A St O|MeEraz
220 LT

MEYY, TSEY, 28 YT dd § 8 "7t daLL

- dgd WYL o| R0t 2It=R THO| Glof Wi MY Al 20| 42 RV HEL(L

« WEF0| 2310 EAZ 72 S0 AHEO| 7|'o PLARI 2| Eoj| oot ZFE7| Bio| lELLt.

cUHEY 120 - oel =F Al M St AIFOAM S0 oSt =YX HE S X 20| YlELIth

» Will completely degrade in nature into water and CO2 due to the use of plant biomass,
Bio degradable resin, food additives and minerals as main materials
» Has variety of applications such as injection molding, vacuum molding, film and positive vacuum molding
» Excellent in compactibility and productivity as well as less concerns on injuries during manufacture work
due to its lack of sharp edges
» Excellent heat resistance allows uses with hot soups: Shows no heat deflection unlike PLA

» Heat resistant up to 120°C — Suitable for shipment in a container through the equator line
(will show no sians of heat deflection)




Material pellet
A Coupling Scheme

{0

Hu

x E
oL

N NN

M/B 7t&
M/B processing

2N E M= 7tS
Finished Products
Production and Processing

HO| 2 E 3l / Bio pellet
Bio pellets such as KBMP-900S,
Bio waste, Biodegradable, TGR etc

= AL
>MQAT|E / Core Technology
U4 HEd 29 « Water resistance, heat resistance
s TESTUX Y * Water proof coating
. EFSLEEX] « Carbonization prevention
- =27, Mabg T « Improvement of property
- =g, 4848 i : Melt Index, Dispersibility, —_— .
Miscibility, etc. | :

. B o s
=1 we | LgE O
P | xa
Fermentor Monomer HIOIRECtAE

Bio Plastics

Biomass

X BREAL: (F)HIO| XY, REAH DR, ZEHME, FEHEZ Y, LFELNH S
22 ¥ Companies: Bio Polymer, Lotte chemical, Kangnam chemlcal Wonchang material, llkwang polymer etc.



SUSM, ESUS

Agriculture, Forestry and Construction

ohE, oA, SRZE 88 BHEE =885 5

Pots, Pot Covers, Seedling Pots, Agricultural Mulching Films, Landscaping Products, Etc.

- 772 2F HEY, XY 25, £2 S0l Wef Za7| 20| X0|7F U=

REIAFENO[A] O|ME, A4 B Sof Ofsf 5[0 RAHHH 2 Mastel
KA Z0|M 1002 HZ 0| S8}7} AIZHE[0] 9~1274 Y O[LY 80% O| Ak 3}
KOOI AOlN AlZ0| YUE 22
S817]7t S0 2XI2 24, &S OiHEO| £[o] £ L HYTEES JHMSI0 E7|4, E4HE JjMBt0]
NEEEYON

o o
Ll

» Degrading time differs according to contents of organic matter, fertilizers, sunlight, temperature, moisture etc.

» Degrades in natural state by microorganisms, oxygen, UV, etc. and returns to the natural cycle

« In natural state, will start to degrade in approximately 100 days and show 80% and above degradation within 1 year

» Will degrade in nature and become natural fertilizers

+ During the degradation period, molecular weight will decrease and become small fragments to improve soil structure
This will lead to improved soil fertility through improvement in air transmittance and water transmittance

A X|of22| 7 HE=FRY
Building Materials Zia sorijam Flooring

g, ojd=, HEl, =2 SOl SXECH 33
Y A, Cxelo] golg

T O Lo,

Decrease in costs derived from usage of wood
Stronger than lumber in insect and microorganism i e

- . . 32, 3HEFHH
resistance, sunshine, moisture, etc.
* Increase in usage life and easier to design & mold

>
ofo
S

g 7127
Pots, Pot Covers Growing Plants

st @y a2 @7 37 HE WYNE HAF gaEE

Pot Hangers Pot Hangers (3) Display For Eco-Friendly Seedling Pots
Well-Being Plants
F—— e, o . - ,. Q R ! R -', » : ".‘iﬁ," : l :‘
I = :
. . ’ | i -
o= Eloj= E|o| = H}QIr MotR 2 HRIHPEE
Eco-Tape Tape Binder Mulching Film For Seed-attached Bio-

Agricu|tura| Use degradable muIching film
X BEAL: @HIO| 24X, =Y AH. LGSR AA &
% Companies : Bio Polymer, Doillecotec, LGhausys etc 23



i E
I'"E = gﬁ/ Product Features
( = A = =] S TR == \
O HAE HO|OjA, =89 NEAZ YA MG 2 T 7| Al XA HE3H (A C type)
© =0 2ol di2|=[0] AEE FO| (A type)
© QOIH| S, Tetzd A Lt Hld 0| ot
© 4 A IR, A3 2 WEE Its
O XA AKX ALE 7ts, BEtAE A8E ME
© Biodegrades in nature when disposed due to the use of natural substances,
Biomass, and water soluble polymer coating (A, C type)
© Easy to recycle due to the characteristic to completely dissociate in water (A type)
© harmless to the body, Eco friendly coating: Not plastic coatings
@ Scrap and scratch papers produced during production can recycled
© Microwavable, Reduction of plastic usage y
E I =g .
i | ol X ST / Coating Paper types
2 g Hgits NE BH S
slz40pg (ol ==cC}
atoe | mols g oy a O B0IY, 50|87 § A
yp [=) To oy o 4o O_76<_O|E_"O|E(7H|:|_L_|.§) B_|Pg|%°' o,
=0|+HO| HE O iTtr’éWIH(*Jlxﬂ,f"lﬂLH =MOI= JSDACIS
L= st 25 28 Oro|Ad, OrA3 H 5) Sal o= gpol=
B Type ° - o Bo|z, B0|87| £ 4318 A5, 8PS
C Type 50| + 42 EE ¥ O 228F 2goa (ESEh

HEo 7=

H15:50 e
« 100% MoED

=
c SHetEEE A

0o

M2l 3= F0|(Water Soluble Coating Paper)

1 5 (] $7Y
3 L4 s S va ﬂﬂ"" 3 we x -
S vo § il 7
y : o § z ) .
3’:.‘?.{ 2,38 | DR 3 ag S
. ] ;
TGR PAPER - fy 4 - o = T § e, ‘“ 55 /
W g Y P Lo I i/

g3 50/H 6.50z
Eco-friendly Paper cup 6.50z

O &0|d 0] 20 &, AE5E <2

- 1

Hzd F01% 100z

i o o

Eco-friendly Paper cup 100z

Al Eg0], Zo|= Y, BO[HOZ S

* BRIAL: (DHIO|RATY, (REH, (DYHA S

24

% Companies : <<Bio Polymer, Poetech, Lebus etc.

g 50l 130z
Eco-friendly Paper cup 130z

Mg 7t

orr



B type : HIO|2 EE A Y S 0| (Bio Film Coating Paper)

O U=, tirg0l =310 A u[, MASF, ofo|AM, OtAT W b E 2 Soi| Xl

O && 7Ieto] Z ®MZof Hgt
OE8X H&t Xlztd A3 ™8

Z0| ofoja(E BT e R ENEXS) OtA~3 (B0l =)~
- 120x170(150g) - 150x180 - 150x180
- 150x200(350g) -ga3F0, EE 4 E -E¥ OE
- 160x240(5000)

a

Ml{.

[
Z O] MEFMIA| ZO| MEFMIH ES S
- 150x240 - 150x240 + 000000
- MIEFMIH| - R YN

THY 7t Ol AL ZZX
- 60x140(M=15) + 000x000
- SOIME et

XCEHEAL: (F)HIO| AR, (F)ZH, (F) HHA &

X Companies : Bio Polymer, Poetech, Lebus etc.



MEZER/ Food Packaging

SiE, s, 7ISAE 2N S

Agricultural and Marine Products, Processed Food Packaging, etc.
Chs EE2 = i, M4, O|LStEL 5 &7 - &5, &5d 28 7ts
e §X|, & 57168 =28 7t

CHE DEXtet 83 7hstt REAIBRE 7| = ME8 7ts

HO|RO|A, MFH7IE S MR = AL

eixlof Fafsto] o dAHL SA =0 XY HEHSH0 = ot
CHo|Z 4, 585 & RolE2 Mg =1 & &

X oo

Packaging varying in moisture, Oxygen, Carbon Dioxide, etc. transmission can be custom-made through
the usage of multi-layer films

Functional packaging, such as maintaining freshness and antibacterial, etc., is possible

» Due to the usage of other polymer and compatible materials, can be recycled after use

Materials used (Biomass, Food additives, etc.) are all harmless to the body

» Due to the harmless nature, is safe to put in one s mouth or come in direct contact with the food

» Show excellent reduction in harmless materials such as Dioxin and Heavy Metals

-

ﬁkl m‘“m:ﬁ
et gey

———ke

X BREA: (F)HIO| X, (F)THHHE, dEMo{A2|0L, (F)EZEI0 AI2HI0|M S
¥ Companies : Bio Polymer, PowerWrap, Sealed air korea, Dole korea, SKC etc.
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MERI| - NEXE - 2224
Food packaging : Container, Injection molding, Blow molding, etc.

=4, AT ZAE, G, StEEY|, =08, 23, T4, 87| &
Bottle, Tray, Lunch Box, Cup, Heart Container, Spoon, Fork, Rice paddle, container, etc.

- MAE, BIO|Oi A, LotH|, O E S FAZRE 510 AL = H7|A| RAFAHO A 425l
SIH|o Folisto] Yo AL A= &Y
<72 B4, B = 50ME € HY Bl
- Oo|E4, S84 5 Roll=2 MYy =21t §E
N, MAHEO| 7ts

« 70HE, 428, 228 S MEF2 FF O

100% biodegradable in the nature by the use of natural products, Biomass, oxidizing agents, 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

M
it Il g
2o &7]1 ZH&7| 2 AYE 871
airtight container 1 Airtight container 2 Cosmetics Container

YH&7| 4 FL Ego| TGR ZH| 0| L
Airtight container 4 Food Tray TGR Container

W gio|x = MIxIS
Tray Rice Ball Detergent container

X BEAL: (F)HIO| 24X, SKADIR, (F)ME7I0kEAL S
X Companies: Bio Polymer, SK Chemicals, Seoul Gaya etc.

27



H}O

Igﬂ / Bio Wrap

>HEEXA / Product Features

-

dEfA =8 Mg, ArAd Bzl ottt Mg i 24

(35%)

Excellent in reducing toxicity in the ecosystem, conserving oil resources and reducing CO, (35%)

- HIO[QOA, HOIE S Oy 23 Y= AFR

KAMENON OJEE, 25, =& S0 28l 26ix[0f XtHAZE M2t
Returns to the nature through microorganisms, temp., moisture etc. in the natural state

Use harmless materials to human such as biomass, natural substances, etc.

oIMof Folisto] Yol @AL SA=a AT S & ot

Harmless to the body and safe to put in the mouth or come in direct contact with food

- HETIS 2o 220 o UMY Y
Anti fogging agent : defogging by moistiire

O\"een g

4EY HEAE UE

+hink ?l

FDA

i
SaE| 1T

PRODUCT
4915

PROOUCT 39%

28

H HIO| 2% H|E / Transparent Bio Wrap Products

TGR H}O] Q9 ‘

@i ado in korea  @% W €

q
g

Mﬂm:.ﬁg-‘ orERLL

HINKGREEN BioWrap

% T

17"

17 IN. x 4000 FT.

STRETCH MEAT FILM
THE FIRST

{ ENVIRONMENTAL
FRIENDLY

<@ [

4 Roliy/Case
GROSS WY, 1018

Eco-Friendly Meat Filng

EbpIS HaE XL 21X OK =AEY 27t
Good stickiness Microwavable Plant Biomass

F2=0| =tadsto] ofcloll "1XIE|I°|XIOI ‘L".‘JSINI At CHSet MEXIZA| AL
Has= ‘éml: RIEIA|7| T R ASHESE JATi2
LUnlH £t 283D I2 S €, g §-|: J'.‘EOIL} XY Sof Ujofl LaHELICH
Hzo| HFELIch Sio| ye gAl=S A

ol x| UES ALR30]
& . FAAIR,
DS ok B =

X BEAL: @HIO| A, G, STM4Y S
% Companies : Bio Polymer, Powerwrap, Hawjin etc.

AME RX|
Freshness

A4 S2180] £0} OffLt
Tel, 87, MM 5 Bl

st

Flich,

AUMEE 31 =0
2
> o

g8
Food Grade

S




L 31 ik . .
AMFREE & ZHAXF / stationeries
20, 22|02, HiQlD, HIO|EE HE &

Folders, Clear Files, Expanding Holders, Binders, Binders, Bio film etc.
« HE Yot A3 17| 20z 100% M&2E0| 7ts510 dHd =+

« OIdE, A, =2, A2 S0 o5 YR XAHE B

< 7|Z HE thHl S92 M3t7t glon, mA-ES MEE M 7o

« HE0l 2g22{2 O|0|X| &2

» Economical merit : 100% recyclable when disposed

* Protects the environment: biodegrades by microorganisms, UV light, moisture, Oxygen, etc.

» Shows no decrease in properties when compared with existing products, realization of
more sophisticated colors

* Brings luxurious images to products

Herd 2o WX F Had 220 37 wE
Eco Clear inner-PaPer Series Eco Clear File Series Glue stick

ok

[ ‘ ' — .
| 5 &
W | P ) ':z‘
& 3 WV 44 TGR Glove
q.%o“__. n‘ oy 4 g ‘.,
- LA y —~ 2 =,
[ N ‘lw‘-"{ (\\#fr | |amete | o
s ’ T B
& 2 = / WA masnie B4
B gy — .
[ | I \ \
HEO| @ 4 NEN Y HRo| 2 32
Bio Rollbag Biomass Rollbag Bio glove
ST mitens
{ 1o, AT s g
oW P R Y

HHO| 2 x| Y HiO| 2 2 2’4 Hio|2 ¥ FZ
Bio zipperbag Bio sanitary bag Bio glove

X BEAL: @HIO|2AH, ®AETI0FEAL S
3 Companies : Bio Polymer, Seoul gaya etc.



i .
ﬂ' %E . _+_7I'EI / Industrial Parts
RU=E &8 HE AEE 871, 78 EO], ArsAEE S
Mobile phones, Transparent Panels, Cosmetic Bottles, Part Trays, Auto Parts, etc.

- HO|ROHA, HAE S QM Rl R=E ALE

< AFE = W=EEO| 7ts

. XPQOHH A== 0 HENA Mo =2t

- 233 LISY, LIGHORZ AR B % =

- FofE WG HHE-1200) : ] 45 Al 2

* Uses harmless materials to humans such as Biomass, natural substances, etc.

* Recyclable after use

* Cycles through the ecosystem by natural degradation

» Shows excellence in waterproof, greaseproof functions: No absorption of moisture during use

» Shows excellent heat resistance (over 120°C): Suitable for shipment in a container through
the equator line

b ols
104 M= St Al 28 2 8lg

= Ego| ZH AT} EHE EYo](1) 2EZ EY0](2) Palette
Mobile-phone Tray Bean Curd Tray Part Trays(1) Part Trays(2) (1100x1100mm)

E&d3 2|l BL|E| AEBHE PNE=YNE= |
Trunk Lid Monitor Stand Neck Glass Run

£g my
Transparent Panel
DEYY, LSS, 223 ZE SX|7} 50y,

e 2N Ll gt LHE-0| 2401, HO|QDAS HE
_WI.M - . stof ELaX 2 7150] 24
2o 4 ,
- e " Can maintain high transparency, chemical
resistance , excellent strength.
E Show excellent qualities in cool and heat
i resistance as well as reducing Carbons.
SHHE 87| oMY Er  gas HIEF7| QHH EOf
Cosmetic Air Conditioning Water Safety Doors of
Bottles Hose Bottles Laundry Machines

LES ZHEE WD ofo|A W sYrE RS A LT Ak ZEE B
Laptops Ice Banker Transparent Boats Interior Materials Front Panels on Automobiles
in Refrigerators of Automobiles

X PR @EH|, sKAOIZ, EMTS, 2k524X &
30 % Companies : Foetech, SK Chemicals, EMTS, Hawseung R&A etc.



- L
HE A / vacuum foaming
AT A, *P—.* Ea1|0|, 27|, MAEL0|, AE S

Round Plates, Rectangular Trays, Soup Bowls,Tray for electronics, Sheet etc.

- HO|RO|A HFHIt=E S Mo Folf AR ALE

- E2E Jts, M8 = H7|A| E[H|7} 2|0 RAiAA = daetEs HEd HE

- @t Ud, LHRE22 A0l He|

- FHo '-H°”UH Y2~12000) : &, 38 S AR UHE=SS Hot EHE SUS
- TXtE| 2IX] AFR s

« 220A| CHO| S S5 2#E=22=0| 2| HE

* Harmless to the body materials, such as Biomass and food additives are used as raw materials

* Recyclable. Eco-friendly products, which will return to the natural cycle as fertilizer when discarded aster use

« Convenient to use due to excellent heat resistance and greaseproof characteristics

» Excellent heat resistance(room temperature to 120°C) : No heat deflection when used for hot content
such as rice or soup

» Microwavable

» Will not produce Endocrine disruptors such as Dioxin when incinerated

.
S :
AE — HA L& AE - 2N S AlE
Sheet — white, natural Sheet — black Transparent sheet

X BHEAL: @RHIO| AT, @SX| AU, OEY S
% Companies : Bio Polymer, Sujis Link, Foetech etc.

S
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LI DTIE2 d
Hld 2ER BEXIE / vinyl, Films, Felt
MAL S5, T YEK|, 24, SRS, YHEE FHLES Gy S
M bags, Shopping bags, Ring Punch, Roll bags, Header bags, Mulchlng films, Bags containing rice
husks, Cigarette Case, etc.

. 7I’< Edl HIE MEL FARE 8Y, 25, AUEE RA

APNTTEITY =4, /799, eHdol DHT EES

- QXL ASte 4, R/, AMME, 2 S HEME Tts

o AHE|.|7:|| EA-I x-|7|- A-on|. 9| x—lot_g__,‘_||- El-Ax-PDI- _-é-__]-_||. _C'J__/'\_

XfodélEHOM OME, 2, =2 S0 Qs Y2 0f XAAAZ Mgt
|.oto|. x-"%gg K-IQ. 7|.'—

Maintains similar physical property, strength and elongation rate to existing plastic products, which show difficulty in degrading
abilities

Shows excellent qualities in oxygen barrier characteristics, flexibility and cold resistance

Can be custom made to a customer’s desire on sizes, types, print color, solidity, etc.

Excellence in reducing toxicity in the ecosystem, conserving oil resources and reducing Carbon

Returns to the nature through microorganisms, temperature, moisture, etc. in the natural state

Is adaptable to a variety of different products

b
uEE
Forus i
Ay2to e yorg s
Aotgs \ >
® o B i B

@(m@w&mm
w

7|F HIZHME OH| RAS 24, 25
FX|5HH, A = T 7| A| X0 A 423
o g}74|=|3|.e Xz MEfAH SAHXZ
Mgl Botmu, 27t dots 72

SR AMME S ASHE 7S

O|L A8, et S, O E, Cimjo| A4,
GO7tE, AEHEHA 53, AOE,
DMS &, Z0| bzt 22 7| SEH| S
AlZ BXm S

Major Customer

Ministop, Korean Air, Etude, The
FaceShop,

HyunDai Card, Starbucks, NongHyup,
Walmart, Food packaging, DM bags, etc.

X EHHAL: @HIO| A, GYH A, TS, ofjo|AH, AHfo|2L|0t §
ge

32 X Companies: Bio Polymer, Lebus, Eugene Hanil Synthetic Fiber, Acepack, Envioneer etc.



7154 ME, 3D =&l E / Functional Products, 3D printer

MME, CHEEX|, et ZHAN, HX Z2HA S
Fresh, electronic packing materials, Antimicrobial, Anti-static, etc.

< OIS 2E2R a7, M2, O|U=tEe § 87|, &5 S5d 28X 7ts
« MUE RX| e S 758 28 Vs

- Ho|iis, 4FHIIE 5 LM T & AHE

- OH| 73 RE AL, S5 S SR/ 7IF O[%t

- LHo|SH, S524 5 o2 M4 =a §E

Possible to custom make the packing materials to desirable moisture, Oxygen, and Carbon Dioxide transmittance through
the use of multi-layer films

Functional packaging, such as maintaining freshness, antibacterial, is possible

Materials which are harmless to the body, such as Biomass and food additives are used

Materials which are harmless to the body are used and heavy materials content is below the legal standards

Excellent reducing harmful materials such as Dioxin and heavy metals

High transparency, high strength film

Bio filament

x EHAL: (F)Hfo| 24X, Hio| 23 A 2|0}
X Companies : Bio Polymer, Biochem Korea 33



= — —
ZEO0| - HIXJ / paper and Pulp
X, MESE AHEE S

Wallpaper, grocery bags, paper bag covers, etc.

- HAZ, HO|ROfA, =84 NEXE AFESH XHAA O A
« =2 MOIY : 7|E PVCHX|ECH 243t B E

« PVC & VOCs Free : O|&t3tEEA K2 7|5 @

o Sl LAZE Free : EF U (Toluene), AL (Xylene) St 22 HL=H N =4t
o MY XA ME/HEB 2T YR 1Lt de 1

8

A

Biodegradable in natural state due to usage of natural substance, Biomass and water soluble polymers
Highly aesthetical: Excellent expressiveness compared to existing PVC wallpapers

PVC and VOCs Free: Excellence in CO2 reduction

Free of volatile carcinogenesis matters: No carcinogenesis matters such as Toluene, Xylene, etc., are found
Eco-friendly materials: Promotes healthy lifestyle by reducing sick house syndromes

Excellent moisture regulation functions

Possible to imbue flame resistant function

X BHEAL: (F)HIOIQAH, (F)EH, Hl0| 2 AXHE|X|Y, @2 5
34 X Companies: Bio Polymer, Poetech, Biopolymer TGR, Lebus etc.



HIO| 2 HAELH| - H|& 28 / Bio adhesive, Application

Ho|@ ™AHx| E4 / Characteristics of Bio Adhesive

- MRAtE Zof gt OfielEia Mz =i, el =8 MY 2
- HO|20jA, HA= S HetE fE ALE
- FRAVLAESE HY, 28 =2 7ts

- EFd R0 7ts
- o, 2T s 20 7ts

- CHYotHEN S8 7t

o o, gHol2A, E 7S F7t

- ZELHYIE, 2Ed F7|2H2H=(VOC) Free

+ Effect of saving oil resources, reducing COz, Excellently reducing ecological toxity
* Use eco-freindly materials such as biomass and natural products

+ Adjustable viscosity and properties by considering consumer’s need

» Permeability granted possible

» Flame retardant function granted possible

+ Antibacterial, antiviral, insect proof features can be added

« Formaldegyde, Volatile Organic Compounds (VOC) Free

HE 28 / Product application
. HIO|QE:232|E, OfARE ClH|

LS £ O|MSfEIA XY, B WE S
- Hg 2O SpH Za0|E o, 3, 25, AIHAEE, HYUS HAX S
. HIOI2E : BB

SN 9E W5 S
(Mg EO A% AT, 7T, ol BE, HE S

» Bio Concrete: Replacement of concrete and asphalt
- Properties: Permeability, CO2 reduction, elasticity, foaming, etc.
- Application field: Replacement of concrete along the river
* Bio Foam: Light weight
- Properties: Foaming, flame retardancy, etc.
- Application field: Building Insulation, furniture, a flame-retardant window, window frame, etc.

24475 Hg =¥
Pemeability function
applied to paved road

H}O| 2 2 Bio-Concrete HIO| 22 2joj Ha|Lyal AlS
RAZRE oz}, X, XH&

From the left, shell, aggregate, gravel

Plants rooting through Bio Concrete

7t Furniture &£ Window Frame A=t

ne

X} Building Insulation

X BHEAL : HIO| 2 ATHE|X| 2, Ef¥3C, HIO| 24X}, CH/SE| Mo =
3 Companies: Bio~ TGR, TaeYang 3C, Bio Polymer, Daesung D&F
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7| I*E-ll:ll / Machinery

X8 ZH / Application Procss

EQIA3R . ZWHA SHHE A / Twin-screw : air-cooling, hot-face cutting pelletizing system

ol |

ST

Compounding & Water Bath Strand Pelletizing System

<« XL-20 Plastic Laboratory Twin Screw Extruder with PLC

75/180 Two Stage Plastic Extrude Machine Line

Y
Y

X EEAL: Y AR E 2|
% Companies: NANKING SHARING MACHINERY MANUFACTURER CO.,LTD



tletd Hio|2 SefAE Aol O]e)

| S

2000E = G2 E] A[ZE HO| KO Cigh A+ls, X 2t AME XA H=0
1 SRS Hsfi7tn A HE =700 T2 2ol c|0{0F StCHE FH| OfgfA, 1H|E M= et

=39 Ketez X1|E ALro| oA 7F AAKXT, O|M| & FletBZo| FH7F "B aM P o2 Bslst(,
"HIO|2 HO|A& Z2tAE 9| 50| 2 e|of CHefot MZEFS0| AL s 2ZYLICH
Hetd2 stEX IN0]7| & ShX|2E, 1 o]0 Ao 2HE|0fof a2 F7Lt QXS R
SLICE o2k 7| Eo] et SEtAE HESS ZCiet el Hi0|R SctAE 2= BntA|A Lot
Of &= Zrutoi M= |0y, O] = THIO| R H|O|A S2tAE 0 Hg=t2 of 2 & + U= B2
Z oM 7tEE7t 210 AlgU

A0 POt 10} B30 B SAE UX| §OfOf BLILY,
RAZO| 2EE 17 7| Y0 AOIME, O[F & THO|2 B2FAE], HO| HIO|A BapAE|, A
o2 7 S CHRISHS & W2 st TastLt

(AHBHRELO| @ AT TIZ| S S| A H}O| @ ZfAE] RHEt 7|%
=

—
AN, 2E Q| 7|E/E oY, 7Y W AY 5, HME
gg Aldista QS L|CE

HIO| @ S2tAEl A= / Market Prospect of Bio Plastics

7,000

6,201
6,000 5,767
4,908
5,000 2,735
@ 2,659
% 4,000
é 2,453
S 2,874
~ 3,000
=
2217 2,422 =
2,000 1,792 3,556
1,075 1,137 3,108
742 2,456
1,000
v 1,652
1,050 1,142 1,286
o
2021 2022 2023 2024 2025 2026 2027
Bio-based/non-biodegradable Biodegradable Forecast @ Total capacity

=24 Hj0|2 S2tAE ATsig 3 MY
Market trend & prospect of Global Bio Plastics

2

Packaging (flexible & rigid)
5\ ® Consumer goods
Automotive & transport

Total: ® Building & construction

P 2.05 million @ Textiles
tonnes 58 Agriculture & horticulture

7 " ® Electrics & electronics
@ Others

S2Y HI0|2 E2AE! AYYH AH| HIE(%)
consumption rate of Global Bio Plastics(%)
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-, AL AT, M7= HE =3, /A A S AT
‘\J Introduce New Product, Development New Technologies, and KBMPs News

Functional Items
Ht=S E & / Insect proof

HEFUS LX6t= AE ZEM
Insect proof packaging
LMo 2222 N 8E QY WAY WE BY

TEE=E ! H o S o

« FRHEE0| MMY| HEEE X&7ts MEE7|s « Insect proof packaging with application of plants
-OM7|E FaM R R2EE O e =Y and herb medicine extracts.

« HET|S # OotL|2t gt 7|STHK| SA| 7+H « Slow release packaging.

- S5tk PP SR E HAIS X 8510 TS FEe = « Apart from insect proof function, anti-bacterial
OE =28 ®M= function also included.

« 2H|XIQF =2 X0 @70 REE= IHEHE MELD « Multi-layered film made by the application of
HMSt HE 7|5 AE T descensional IPP co-extrusion method.

_ * New, safe insect proof packaging coinciding with
the consumer demands.
= 7|5 L= 2%}/ Functional nano particle
- EtE48 F=EM | porous nano structure

- §& EBE / Wide surface area [ =9 s ux|st=
- gt Zl58 38/ various functional group AME Z®I|s 7%
Development of
Packaging
-4E¥E gELAe HE Technology

Commercialized widely used materials applied
« BPEE, S0|% L2 T

Limited physical & chemical structural design FHI|HO|AM LS 0|H71Z FZH SEM AR
SEM’s Photo of Micro Porous Structure

MME, & EE / Freshness, Anti bacterial Film
T, M, O|MstEe § BY|, Bg, g XE5d 25 =8

Possible to custom make the antibacterial packing materials and moisture permeability to desirable Moisture,
Oxygen, and Carbon Dioxide

MME AHEY 3 2F K| / Freshness Prolongation and Deodorizer

< AHM HEY oSt WA W 22| 2HAHE A SHK =34 (hydration)O] &4 £[Of MM E FX|

- E20, AU, vOC, WA HE 52| C-H K el Mt

» Maintains freshness minifying cluster into a living system and increasing hydration by emission radiation.

* Toluene, Xylene, VOC, odor component, etc. C-H Chain abscission

TS . e | oA
Control Application Products ‘,u
?.' 1 0. il k

Hl' '
(15¢ 31
Vinyl
(15 days past)

'8'7| * o—:F—Q
(15 A AFO0|M O HA LtELHE A
Container

» Rancidity occurs for destroying cell
walls according to increase of

(15 days past)

cAME BY|2 mEE R SELAE HIt storage time.
» Change in weight decrease of fruits and vegetables * Checked less moisture of soft
packed with freshness container lettuce especially from functionally
m m packed one for freshness of foods
b - Catage
P T A
E T . * g - - T :_:——a
= [on 1l - ! i - A el
vyl | — frapw!
L Tarrple T — igmpmd “u
L - el -
knad b il H'; 1P N

- '
b . " Ty R Rlmr W dllam
L i 38



HEH 72 HAH 3 ===51
Remove Ethylene Gas & Charcoal Effect

NE SO CF $a 9 AX| H4o| §QI0| 5l O YH FAS KA MME QX 7|2 A It
22 AT 3 UMM - Ol AlL W

» Extension of Period for Freshness Prolongation is possible, when removing ethylene gas causing sponge
* Far-infrared radiation from coal — inosinic acid and drip effect in food

. s .
e TP ol , / L
TN . i S =
2 i/ Rt ) AT TR E :'/‘
] 3 e 2 7
y -~ J 7 2 2 Iy
g = a A’K’ % P n/
v E ¥
* o e Y ‘:’ —e— Cortol
i “ poEm ’ R
...... * — 4—  Sample3 T $3
...‘_._ - e L = ' . - 17 it . - - 5 -
o 2 e ® @ a 2 3 * a8
Item Unit | Results | Test method St . S et
- m—— MHE 872 ZHE Aol ME @3l
Far-infrared radiation emissivity . 0.885 KCL-FIR-1005-20111 Change in chromaticity decrease of apples packed with
Far-infrared radiation energy | W/m? 3.57x10? freshness container
™M A™EM / Far-infrared Radiation Test\
KCL 3t A MESHAAIY AT Y / Korea Conformity Laboratory Test report NO. : FWRIC07001

OjM= MEH &, a1}
Alternative microbial sterilization, Antibacterial Effect

2E SRR H4Y HTaY X7|@4/The initial [ 24 A|ZH % | @ E/dX|/Antibacterial

e« 6~12um, : Q1| 8AF S 50 E2825= S Tt number of bacteria | After 24 hr activity value

« Qoll O|ME, HIO|BA : STI} CHE, AL Control 1.7 % 10* 1.3 %108 -

 LAEAE Uy W3 M8 2y F7, 0l Sample 1.7+ 10* <0.63 6.3(99.9%)
S0l 2l St 7Hd « SHRAIY (IS Z 2801 : 2010, LS LAHH)

. - o . cMZ S/ em?, g EA log
Fermentation or beneficial bacteria : growth promotion effect Antibacterial Test (JIS Z 2801 : 2010 Film adhesion method

6~12um, : a beneficial oscillating wave that helps activate bacteria / cm? , Antibacterial acitivity value log
human body, beneficial bacteria, etc.
» Harmful microorganism, virus : different oscillating wave, extinction
Applied to fermentation food and tank
: improves flavor due to increasing inosinic acid

and fermentation promotion

. L= / control
XS Xt L&Y / Car Interior -

EtA S 2l(Carbon Neutral)® HIO|OfA &9 LHZHAY e i e Ko

- HFO| QDA otef - =L{Q| HIO|R H|O0|A #27|FE Kt
<4k, =4 Xf%*f U4A et x=d 2

. EbA xpr SASS N WL ROIM =0

. HIM%HI +71d ﬂ1le°i 714 A=H)HE

= g el °*7I s 7lsd —‘?'—01

0

r

0}'

» Biomass Content : Standard fit

« Strength, Properties : Motor Industry Requirements fit

» Carbon and Pollutants reduction, Recycle

* Non-edible Organic Waste

» Hereafter apply deodorization, far-infrared radiation, scent etc.

HE = F7E HTEE
SK oz s |
[EEEs [, %, ®P ]
[T

H3Y [E ye




-~ ke 4 =

o] 2 EatAEl MY
Test Results of Bio Plastics

1. 045 ds d Ay}
Microbe Growth Test Results

= E il = =y >
(1) S| Ho|A Hio|e TES| WEo] A

Biodegradability test of PE based bio film

ASTM G 210] 2|3t0f FLO0|E HSE3sl1 28~30°C, MHEE 85%0 A 60Y Bt = 0| SEMAFZ! (1,0008)) £ At

ASTM G 21, 28~30°C , 85% Relative humidity, 60 days cultivation, SEM 1,000X

gk Zet2E EE 2'd MEs| 2 E(PE base) MESH HE
Polyethylene Film 2years Bio Film(PE base) Biodegradable Film

o f

g
£ ekl Do A 1

v ey G“'_|g’k e O R o

e

e ITan = =y >
(2) E|==EH HO|A HIO|2 EHFO| HEof &

Biodegradability test of PP based bio film

ASTM G 210 2|81 BE0|E HE3sl1 28~30°C, A& E 85%0A 60 ISt 39| SEMALE! (1,0008)) & Z1t.

ASTM G 21, 28~30°C , 85% Relative humidity, 60 days cultivation, SEM 1,000X

Yyt ZatAE LE 2\ ME8] LE(PE base) MEs Zg
Polyethylene Film 2years Bio Film(PE base) Biodegradable Film
- e v

i

U\K)_"- )

P @ ' E——= 3
LE- UL e % N:}_‘llfl

*Ex.l*

EBRYY Bolal AEDE WEO| HE L 2oj4”
st A Z 0t 3]X| - Korean J.Food Sci. Technol, 357 5%, 877-883, 2003.

Chung, M.S., Lee, W.H,, You, Y.S., Kim, H.Y., and Park, K.M.2003.
Degradability of Multi-Degradable HDPE and LDPE Food Packaging Films.
Food Sci. Biotechnol., 12(5) : 548-553, 2003.

rEod MEEEZ|0EY =g €22 M =&

- 2tA7|&8t5|X| - J Korean Soc. of Environmental Technology, 12 3%, 182-188, 2011.

- 3+=2HH7|£8t5| - Clean technology, Vol.20, No. 3, september 2014, pp. 205~211
"SitRMS0 S, O F o), &, £2WO|E 0| 8c Mol HO|REEIAE HE JHE”
“Development of Oxo-biodegradable Bio-Plastics Film Using Agriculture By-product

such as Corn Husk, Soybean Husk, Rice Husk and Wheat Husk” 40



2. &0 3! &0l & Eat
Pyrolysis & Photolysis Test Results

(1) 2o & XM M2| & AHX
Pictures after UV and heat treatment

Fhotoly ais of Palvothyien Thacranal degranbatiom o f Paoly citey ke

(2) =31‘d LDPE, PP HIO|2 EE E &l &
Thermal degradability test on degradable LDPE, PP Bio Film

400 350 -
—— | DPE(7I2) —— PP 100%
LDPE(MI2) 300 —&— PP 90% + MCC 10%
< 300 Q\ - 2 250 —e— PP 80% + MCC 20%
= c
§ 200 \ 5 200
g \ g 150 ~
S & 100
2 100 o NEERN
0 - . 0 L '\\\- \
0 10¢ 20 30 40 0 2 4 6 8 10 12 14
Time(day) Heating time (weeks)
H}O| 2 LDPE / Bio LDPE H}O|2 PP / Bio PP

ASTM D 55102 H&30] 68+2°C, &HEE 85%0IAM Zofl o3t Mg HM3tE Zgs A0

M2 202 0|2, 7IEYE2 602 0|20 2o ST =&

By modifying ASTM D 5510 and measuring the change elongation by heat in 68+2 °C, 85% relative humidity,
Vertical side reached and point of degradation 20 days later and the horizontal side 60 days later.

=K S
3. d=¢ll 2 2ol

T Tant mrance .
1 1 4 Steedard mated smpanueasiall
Biodegradable Test Results o R
] carvret”
4 s q P B .
Contents Biodegradability | Period & 2 T L
E --'.I .,-u--r'"""'*'.‘--.
Standard material 77.30% 45days £« PPCLY
Test substance 55.40% 45days ,E ] 5°
L]
Compared to reference material 71.67% 45days =
- CO2, H20 : 1S014855 w1 e
Curve of biodegradability calculated by the average carbon dioxide L — — - _—
emiSSiOnS, 11878 11 00 I 17 19 21 21 X5 27 20 BN 313 1F 3% 32 40 41 4F
*xX'I* Time s
=

et AEEYE ZatAE MAAMEZ S -Food Engineering Process, 78 3%, 134-140. 2003.8.
Chung, M.S., Lee, W.H., You, Y.S., Kom, H.Y., Park, K.M., and Lee, S.Y. 2006.

- Assessment and Applications of Multi-Degradable polyethylene Films as Packaging Materials.
Food Sci. Biotechnol., 15(1) : 5 - 12. Scott, G., Ed., 1993, Atmospheric Oxidation and Antioxidants, Elsevier, London.

rEAREASO S0, RO, E7, 2WO S 0|Fo MY ES HO| Z2tAE HE TR

- St HEA 7|23 - Clean technology, Vol.20, No.3, september 2014, pp. 205~211
"SiRAER S0, O F o), @A, £AMO| S 0|80t et R Ho|R E2tAE HE TN
"Development of Oxo-biodegradable Bio-Plastics Film Using Agriculture By-product such as Corn Husk,
Soybean Husk, Rice Husk and Wheat Husk”

- KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY Vol.22, No3 127~134(2016)
"Ml Z0jHE 0|83 MsHEF HIOlR TE TR

41 “Development of Oxo-biodegradable Bio Film by Using Biodegradable Catalyst”



4. 018 A d1t
Landfill Test

Ca——————
02 303 OHE 2 S0RSnt

o,

L B

(1) 2e|EQF o & A ZHu}
Landfill Simulation Results

2Rt SV ZEE Ol Y 2PN ZHHE T d5ts d2E52 EYHIE LEA o EES
/&7t ==AZ] A MRS SEO| 23l 0 TtSd HEf7L EE =AU S.
daistn 3sATFZA0 (SEM x 3000).

* In a simulated landfill environment that controlled temperature and moisture levels, by exposing
various films containing bio additive for 6 months, we confirmed that the biodegradable materials

degrade and become porous state.
Joint research with SKK Univ. (SEM x 3000).

LDPE 59% + HIO|2 H7IH| 41% LDPE 60% + H}O|2 H7IH| 40%

LDPE 59% + Bio additive 41% LDPE 60% + Bio additive 40%

o iz
o oot

<A

90¢
90 day

120
120 day

150
150 day




5. =Xt 44 Ad, Mo 2& Ad Ay
Test Results of Decrease MW and FT-IR

() =Xt g2 49 2t

Test results of decrease MW

amNoxz A

F 59 QAFEAFO| LEAZ|X] 2 HENAM= 1710 ~ 1750cm ™t 2| 7F2E E(carbonyl)?| 7}
FOISIRALE = Tto] N EXIEO| E2|He= o 22| 29 &A&0] 10,000 ~ 20,0008 =2
Mo, 2o ot 230 AR0|= EXIZ0| 7,800 ~8,0002 2 ZtAL|AUCH MEXISIE HEL2

|5t0 2o E = A2, O|= HIO|2 HO|& HEQ| Y& Sd5 &eAFFE= HeZ1

o
Mo OF g rx

o
ot

0z b ox
lo 10

o
o
=2

« In films which have not been exposed to external stimulation such as UV or heat, we confirmed that
1710 ~ 1750cm ™! carbonyl was created. In cases of hundreds of thousands high MW polymer,
after degradation, it decreased up to 10,000 ~ 20,000 and in cases of degradation by heat, MW was
decreased to 7,800 ~ 8,000. Low MW films can be degraded by microorganisms. These test results
show the biodegradable feature of bio based film.

(2) Mo =2 Ad dq}
Test results of FT-IR

-t = EEMNES Y B =AY 2EF A RH2 /X|of A= AS 2SR H, T
A2AE Meitel S-S 22 = gl O, 4022 & =& 22 EEI 12027 € ==&
ZE0AM 7I2EE S-S 2EE & JA/UCL 7122 27| = SELEHO| o5 = oM Sg5
£ 23ol
- ==

« After degradation, film products’ average MW distribution was considerably lowered and long chain
polymer could not observe carbonyl absorption band. On the other hand, in the film which have been
exposed to light for 40 days and the film which have been exposed to heat for 120days, carbonyl
absorption band could be observed. Carbonyl group is a product by the degradation process

of plastics.

| LDPE~-1
o ¥ % Y 7f
- 3 il

7

E -2
P LD}’I:: 2

v e e e e

| LDPE-C
i

=6l & / After Degradation

*gx-l*
crERtEd AEXEE EetAE, ML EZS - Food Engineering Process, 78 32, 134-140. 2003. 8.
- Chung, M.S., Lee, W.H., You, Y.S., Kim, H.Y., Park, K.M., and Lee, S.Y. 2006.
Assessment and Applications of Multi-Degradable Polyethylene Films as Packaging Materials.
Food Sci. Biotechnol., 15(1) : 5-12. Scott, G., Ed., 1993, Atmospheic Oxidation and Antioxidants, Elsevier, London.
- SRHAT|EsE H20H, M3%, 2014 9€ - Clean technology, Vol.20, No.3, september 2014, pp. 205~211
"SRR 20, tFDl, A, AT S 0|8 ety R| HIO|QERIAE HE THE”
"Development of Oxo-biodegradable Bio-Plastics Film Using Agriculture By-product such as Corn Husk,
Soybean Husk, Rice Husk and Wheat Husk”
- KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY Vol.22, No3 127~134(2016)
"M oM E o8t Aol Rl HIOlR BE TR
“Development of Oxo-biodegradable Bio Film by Using Biodegradable Catalyst”
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6. _'-olz_’l._E I'é'I-I ol:g_l CH X| |'6'-I7E=|jl_|.

= O [ |
Mulching Test Results

T&/Item S/ /Types H|Z==/Produced by  H|1l/Remark
)| ZatAEl 2| 2 ¢h=, Ol=
Photo- degradable plastics Photo-Degradable 2EA S.Korea, USA )
s Zatag M 25 o2, =9 A 15
Biodegradable Plastics Biodegradable 2EA S.Korea, Germany Our firm
Mag 25 2, =Y
HIO| Q@ ZZ}AE Biodegradable 2EA S.Korea, Germany )
Bio Plastics XA 25 St U= gHAL1E
Bio based 2EA S.Korea, Japan Our firm
Yut ZpAE Auhd|d 15 o2
Normal Plastics Normal Plastics 1EA S.Korea )
Degradation aspgct by ﬁ]ms: Degradation aspect by films:
2 monthes after installation 7 monthes after installation

5 o] &8

H| Xped & 8
Non—dgosr"adable emd (1) Non-degradable Biobased (1)

4102 40| & M HIO| @ 0| A
Biobased (2) io— Biobased (2)

H| &8 X @23l Hio| 2 wo| A
Non—degradable Biobased (1) Biobased (2)

gl

H| 23 XA =3 Hio| 2 B0 A
Non-degradable  Biobased (2) Biobased (2)  Bio—degradable (2)

CATS, 99M 5, 2006, 3. B3 2lA ZatAE(ZAT )0 SAUX 20| M2 Tt I
2005 5 PeHE AT (EA M= 11-1390093-000064-10), : 95-110 (& YPutet7| =)
So, Gyu-Ho, You, Young-sun, “2006. 3. Effects of Multi-Degradable Plastics in Agricultural Utilization”, 2005 Agricultural
Environment Research (11-1390093-000064-10), : 95-110 (National Ins. of agri. sicand Tech, RDA)

- 45 73 2402 2006. 2 HIE O5E 2fd HE27HE L AI7|E LY Sy B, =T ECS|X|, 26(82)
2006. Development of Degradable Plastics and Its Time-dependent Comparison of Weed Occurrence in Red pepper,
J. of Korean Soc. of Weed Science, 26
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7. 1IN Foljd A Z1} / safety Test Results

(1) FDA Standard (2) USDA(O| =& 5F7d) Standard

. i
m PO delias Tatiag v ]
L LY AL g L] Ot g

B Sodoscoitinl Fonsnting + FOOD SPECIALISTS
.I. "5 Argyice e Deonmsd Jew e raior vm rg AT D11

Pzl R hepld Merbasbe . Taeimekors me Dumiey @ ol

L L L ] S
T8 AR e - VS, LLE vl T
———————————————
ey e e b
I —— R — Mg memm e I
ALY TIOSL BEFO KT Wty Pomud P L e T Bl 00 Ly
[—
“‘:

Y PP

Cymwagi v Ermb Hores.

"
i o o P ko il o e e s ]

- - -
el oo g gL, ey bl st [T g A

HFO|2 @ = E Zl(starch Based Pellet)

ASTM D 6866 A& &A1} (Test results)
Ratio carbon(C14) / Carbon percent: 26.5%

Sl 2 WA KBMP-900S Al At
Biodegradable Pellet Materials : KBMP-900S Test Results

(3) KFDA

s=dsdEESA
N

Lk
= (Pb) ot detection
- o 1000| s} SHE@EESA 1)
IdxH %.Alcé 7t=8(Cd) (EHAZ M) Not detection
e neaton o mg/kg Below 100 SRS @S )
ot Materials T=(Hg) (in total) Not detection
SAS@ASSHA 1)
2(cro+ =4a=(8=¢
67t AJ(Cre) Not detection
= L‘FQEA‘I " 1.00|_6|'
So—=. "o
0 .
Heavy Metal: As Pb 10015} (Below 1.0) Below 1.0
WYL E 2HY -
. 0 Bel 1
KMn04 consumption 10013} (Below 10) 1
2=A|d 4%EAMO 2 N
o= =] (hi)
Elution Testing (4% Acetic Acid) mg/L | 3003} (Below 30) 10
=4t = £ (H,0) 300]|3} (Below 30) 4
HE2E| n-#HQISZ (n-heptane) 1500|5} (Below 150) 9
20%0f| Et- =2 & (20%Ethanol) 300| 3} (Below 30) 3
Al AMEST M77I7+ & 87 *=xFo| 7|F & 4
Testin DI\(/TeEo ds Korean Food Standards Codex’s 7 apparatus and container
9 packaging standards

Hed ZHA (HIO|2 KBMP-900S X&) A& Z1t 2015822 SR A d W2t A IE AT
Eco-Friendly Packaging (Bio KBMP-900S Materials) Test Results 2015.8.22 Korea Environment & Merchandise Testing Institute
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8. HO|2OfA 2EFE =4 A 5% Huw

Physical Properties and Characteristics Comparison by Biomass Contents

MEHIE CA - 0.2 - - - Citric acid
Food .
additives SO = = 0.35 - - Soybean oll
AL MEE
= O -1
Thermo plastics starch ] ) ) 2.5 13.7 ES
Hf 21 PE 100 80 80 80 80 Polyeth
Binder olyethyene
At 2 sl A Mty M2 AN S
Ox0-bio additive i 19.8 19.65 17.5 6.3 Starch, Food additives
QIEZAE (Mpa)
Tensile strength (Mpa) 17 15.2 16.8 16.8 141 -
MEE(%)
Elongation(%) 290 297 296 296 295 -
OTR 2/d 2,276+42 | 3,918+55 | 4,558+103 | 4,538+166 | 4,879+264 et
(cc/m*/day) 2762 918+ RELES 12307 ©O1Ix Oxygen trans
O
SaS(ppm)
Heavy materials Trace Trace Trace Trace Trace Pb, As, Cr, Hg
10mg/L O[5t
KMnO4 6.6 7 57 6.1 5.8 Below 10mg/L
=orA=o 30mg/L 0|}
SRk o)

Total residual solids Trace Trace Trace Trace Trace Below 30mg/L
ALZK| 2ot
= = ==

HFO| 2O A Plant 0 10 20 30 40 >0 Corn stalk powder
Biomass 20A
Rice husks i - i i - -
NEETESY ] ] s c 50 @7ty X
HiQI Bio resin TPS
Bind

naer PE 100 80 70 55 45 - -

At Z 5l K| Mt HE AN S
Oxo-bio additive i 10 10 10 10 B Starch, Food additives
HfO| 2 Of A 2HA|

Total biomass i 10 20 35 45 100 -
™A (Mpa)

Tensile strength (Mpa) 18 13.2 11.2 109 94 47 -
ME (%)

Elongation(%) 287 288 265 182 169 1314 -

OTR 2/d 2,234+40 | 3,410+52 | 4,107+38 | 4980+15 | 5407+28 | 7,994+40 G TahE

(cc/m©/day) 234+ 410+ 07+ * AUME 12I0E Oxygen trans
S35 (ppm) 4% | 24% | £4% | £4d% | 248 | 242 b A O H
Heavy materials N/D N/D N/D N/D N/D N/D  AS LG
7|&E0l5t | ZIE0lSt | ZIEOIStH | ZI&EOISH | Z7IFEOISH | Z7|&F0|5t "
KMnO4 Below Below Below Below Below Below Ig(glr;vs/ll_ofnl o/t_
standards | Standards | Standards | Standards | Standards | Standards 9
= 7|&0I8F | 7IEOISE | ZIFO[SE | Z|FOISH | 7|&OISH | 7|FO|St "
=d} =
Totalc;eiguglfoli ds Below Below Below Below Below Below nggv%oﬂ O/t_
Standards | Standards | Standards | Standards | Standards | Standards 9
* L= : Polyethylene, 57 30um
* Y SAEEN A EATY, AN, S EA-E AT (2008EH~20111H)

B A B IRl BASE, MANEDE,
* Control : Polyethylene, thickness 30um

* Test and Analyses by: Korea Food Research Institute, Yonsei Uni., Korea Conformity Laboratories (2008~2011)
* Paper article : Korean Society of food Science and Technology, The Korean Society of Weed Science,

Korean Society for Food Engineering, Food Sci Biotech etc.

* = oHbg Food Sci Biotech

* %K.I *
- “Studies in the Properties of Low Density Polyethylene Blend Film 2t= 4| & 1}5t%| X|-Korean J. Food Sci. Technol., 2011
“Studies in the Properties of Low Density Polyethylene Blend Film"“, Korean J. Food Sci. Technol., 2011
- =A== es LB MY ESS-Food Engineering, 15(3), pp257-261, 2011
International Green Packaging Symposium Korean Society for Food Engineering, 15(3), pp257-261, 2011
- KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY Vol.22, No3 127~134(2016)
AR ZOiHE o] 8%t Matd Rl Hio|R S T
“Development of Oxo-biodegradable Bio Film by Using Biodegradable Catalyst”
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2"74 A E'I-_ Application Products by

- O 0." ¥¥E I- 0= the Catholic Univ. of Biotechnology
Eco-Friendly People

www.neomcc.com
MEs| E2tAE / Biodegradable plastics
HFO| 2 H|O|A E2tAE| / Bio based plastics
HFO|2O§ A, H|O|I{ & / Biomass, Paper etc.
HFO| 22 / Bio Concrete
HIO|2 ZHAtA| / Bio Adhessive

7|8 ®ME / Functional products
-2, &HEO|B{ A / Anti bacterial, Anti virus
-3D Z2IH / 3D printer

HIO| 2 A XY E| X| & / BioPolymerTGR Co., Ltd

Hztd Hio|e 7|54 HE X HE ME Al

HFO| @ AXHE|X| ¥ (TGR), GHIO| AL M= B AT EY ASH HO|OfA, 74N ME
HE RF7|1EE 0|8510] MAME 7HLSt 2 ASL T

ot & =& oL}, & moic HEst ZetAE ANE ot Tet™ AX| = TfN|SH7| o FEHot

— = —
AR, R TEY BB, O|ASEL NUS s ATS ASHOR $3stn ULITH
S48k 9170120 TR0 BIO| @ BapAE| M BN}, MAF YFE AYEE AR A%

— =
2stE MEsD B 5o IES s YRMASLIC

on

SKBMP thik zJ

o 87
ES . AF -84
HFO| @ A Yeen o 59 - 4 <
g?)Pol}ymler = (j o =2 . MEX ZHE 1047

F82 XN / Major Clients
a6 enaver @eoigm  NHs® QUMY T-ELEVER. {8

Q 292t galel %
=c LOTTE Mart wi
ANeS  cgvr=v afney 10

TIN

@ ﬁ) O POStMmat
= Pulmuone 1Al AMOREPACIFIC ‘%RA o m
TUHFE sougcomy | %!"- K IL 23 - ST A
Guzzannz € aYA KOSME |4 jj‘jmw ¥& SHINSEGAE L g
h-well SRl P o aa] c
- Ay @i ATawwsns  ozgmonses ‘Q’SE{%‘B% D-EEEYEL

7= BHEA X2 229, 914, 9155 (SZS, ZEITES)
#914~5, Golden IT Tower, 229, Yangji-ro Bucheon-si, Gyeonggi-do, Republic of Korea
TEL : 02)6238-6283~5 / +82-2-6238-6283

FAX : (032)344-6238 / +82-32-344-6283
, S (HH)AHR A / China(Nanjing) Office
s 47 E-mail : mr.chenhong@163.com / TEL : +86-020-5270-2706
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POETECH POETECH Co.,LTD.

P-Mold and

Vacuum Trays which have been frozen and cut
. after heating Eco-Friendly new materials
Formmg Mold : Bio-degradable plastics PLA, PP, PE,
Manufacture PS, PET, LDPE Sheets, suck with
vacuum near the mold to adhere
to the mold’s surface.

Vacuum
Forming
Tray

Trays have been designed to
safely protect the products.
Then a metal mold which best
befits the product’s
characteristic is made and
applied to produ_c"t production.

Fine Pulp Trays which have been made by first
Mold Tray degradi_ng eco-frier}dly paper
packaging, packaging buffer
production pulp, waste paper, water,
etc. In water as many% then the pulp
solution is vacuumed, absorbed,
dehydrated, forming, pressed and
dried in high temperature.

Corporate
Introduction

FASAL ZHES 12, K|, CHE NICHE 3422 Y215101, MEBO| 7FS31a, 81 RIepXo|n| 22} Al Clo| 4I5S 2 Q1o Rifigt 220]
WABIK| ofonf, iR Al £243 Ojujoll 2 =i =lof AlEel MK AHE0| £l 2EF2L| Fine Pulp Mold "IZ 1} AjZ2] MES o|B8HEEH
X8 WA, MiEis FEk TEN M 7|1¥uct

% PulpLt & S MAUMATHS 0| 83510 MAE, 7P4SE, AZES7| S CIYEH FO0l AISElE= 718 O 4% X5 2651 N AS X2 S8
él:g. A;f_iesgé}ﬂtm X2 ZE| 71=2 & Dol ABNIAM, DWE 510, DU HE| Al AZE e UBTIYSE SOSIIA HME

il ;
Upgrade®! M4k 4du|2f FAEH FAJ2] System 2|3 28 7|2 S X E Micro Technology % Management SkilZ E3 A Function, Quality,
Cost ¥ Deliverye| SHEE WA S =al7| Yt M =S CisaUCE

Poetech Co., LTD always puts the customers, nature and the next generation as a top priority. We are Eco-Friendly
packaging company who research develop and manufacture high quality fine pulp mold products which are recyclable,
Eco-Friendly, do not produce within months of landfill to become fertilizer for plants.

Poetech Co., LTD constantly work for the customers in the customer’s stance, trying our best to be the number one
company who can be loved and trusted by our customers. We try our best to develop and manufacture most ideal
packaging buffers and food packaging, etc. for electronics, house wares, food containers, etc. by using only

the natural resources such as pure pulp and starch.

Through upgraded manufacture facilities, strict quality control system

and years of Micro Technology and Management skill experience, we will
always try our best to satisfy our customers in Function,
Quality, Cost and Delivery.

718-813 QA5 Hx7 Ad5H W82 117-26 http://www.poetech.co.kr
463-6, Gyo8gil, Yakmok-myeon, Chilgok-gun, Gyeongsangbuk-do, KOREA
http://www.poetech.co.kr



%}g NAKING SHARING MACHINERY MANUFACTURER CO., LTD.

'.,——-—'—
T a1
[ R

A Professional Plastic Extrude Machine Group Maker!
Professional Supply:

*. Series of Single & Twin Scew Plastic Extruder system:

*. Aluminum-Plastic composite Panel Making Lines;

*. Two stage Compounding Plastic Extruder Pelletizing system and so on.

Contact information:

Mr.Chen Hong (+36-139-516-66922)

e-Mail:sales@ciyochina.com / mr.chenhong@163.com

Website: www.njxiulin.com www.ciyochina.com

Add: No.11#, QingHu Rd., Hu-Shu Town, JiangNing Distric, Nanjing, China
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22X} 235l i|7{L|S / Polymer degradable mechanism

o 1CHA| : MEsH g=2| 0| ¥= =5l % L8t Esi
. XﬂEOlI HSHE MESH 20| 2lEHA E2lMe| 22X 217t o FEHE F7t)
2 AEE0| I1o}EI_' Ct3d AEiel E2|HE ZIYE  7x2| 25t
5’51 Z7tof| 2 25H 22 7155t XIS
* Degradation of biodegradable materials (Disintegration)

¢ Physical disintegration of polymer by biodegradation in the product
* Down the Strength & extension rate down, disintegrated to the porous polymer

® 25H : SIS (2AIY L) =) WEsh=o| Ho|
'*"b’oHE 3H MHE FIESAM, AER, LUISIER SOl 2lsl XIS Lt3} ZIY
H“"OI Xt 20| =[0] 3THA| H|F{LIE T
. ""7} =5l ZoHixI2| 220l 2fsi 2 - tstH a7t STE.
- Eainiel Zxizol 214 - SAlo] 244

* Chemical degradation(molecular weight reduction)

¢ Auto—oxidation progress with carboxylic acid, ketones, aldehydes
* Chemical degradation accelerated with biodegradable catalyst M/B
* Molecular weight reduction(over 400,000 — less than 10,000)

03=+71| o= 2l (215 Y=EsH)
SR : 408 — 48t O[3} : B2IBALO| XI2xi3 £lof YTLS WrB|=, XYM So=
"BisIEl 3, 2At CiS Blciof B, OJMBIEA B HlOIOUAZ Bt

o E0| EXHSk= 25 HH|2|of, M, &4 SO0| MEXstet Z2|Hof| 2830 24H5| Y=ol E. [

[ = |

X AN XIIEZOIAE 37HK| 27 A5 SAl Y M5 BetxoR TS,
 Degradation with microbes (Biodegradation)
* Biodegradation to CO2, water by the action of bacteria, microorganisms and enzyme to the low molecular weight polymers.
% 3 kinds of degradation process are complementary and simultaneously go on in nature,
[1] 2X12F0| 42t O|5t2 HOIX|H, H7HH| S2| 80| o= O|M4=0l 2|t a7t &Ls| ZIE.

Microbiological degradation proceed actively without additives when molecular weight of polymer reduced under 40,000,

— G. Scott etc., Polymer Degradation and Stability Vol, 46, p.211~224(1994)

SXI2F ZEA AlS / Test of decrease MW
« 20l0te] IEXIe| Za|ns Haf 0| AP EX120| 500002 HER AN, Aol o3 HaHo|
EXI20| 7,800 ~ 8,0002 2 ZAL|UC MEXISHE ZE2 D[40 25t 2iE & U2, 0= HIO|2 HZ
MBS EME ERINHFTE HEZY.

o-roﬂ

¢ In cases of hundreds of thousands high MW polymer, after degradation, it decreased up to 10,000 ~ 20,000
and in cases of degradation by heat, MW was decreased to 7,800 ~ 8,000.
Low MW films can be degraded by microorganisms.
These test results show the biodegradable feature of bio product .
% See Prof. Albertsson, Royal Institute of Technology Stockholm and Prof,
Guillet, The University of Toronto

MM Bzt AlS / Test results of FT-IR

o XIQIM, & S9| 2R XIZ0|| EA|Z! HIO|R MIZOME= 1710~ 1750cm™ Q| 712 2 (carbonyl) 7|7} MM EIS 101
SIUCE 23l = HI0|R MZ2| £ H 2XtE 227t &eish I2 2IX[0l] U= AS SelsIeH, M 1EXx=
MEXIS E+UE 2HEE = gls A, 402t & =5 39| Iil%ﬂ} 120247t & = EF MZF0M FI2EE SFUE
ol

A

HA
Ft2RY7|= SE2tAE0| 2 HEI HEoM dY=l= SHEolct

-Tu

.t|-7<i-zslv _/_Ik__
¢ In bio product which have not been exposed to external stimulation such as UV or heat, we confirmed that
1710 ~ 1750cm™" carbonyl was created. After degradation, bio products’ average MW distribution was considerably
lowered and long chain polymer could not observe carbonyl absorption band. On the other hand, in the bio product
which have been exposed to light for 40 days and the product which have been exposed to heat for 120days,
carbonyl absorption band could be observed. Carbonyl group is a product by the degradation process of plastics.

% See e.g Scott, G., Ed., 1993, Atmospheric Oxidation and Antioxidants, Elsevier, London.
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2 / Frequently Asked Questions

Mo
rir

HIO|R EZtAE!0| MESH S2AERIZIR?
MBS ZAIAEIS HI0|Q Z2IAEIQ| 5t Z& QIL|Ct HI0|R Z2tAEIS MBS Z23LAEl(Bio degradable), HO|2
H|0|A Z2}AEl(Bio base plastics), A3t ME3H Z2tAE!(Oxo biodegradable plastics)E 25 Zgtsh= 7HE L|CT,

b3t ME6H7H = 0jM| S2AE0] HME|LI?
e WEsh=E 2, Ma, 25, ML S| ME HS0| ol 2, 2F YR £l= gz M
XIAAOIM 2, OfLtetEtA: So= FEiE(0] O|M| S2HAEIS LWYAIFIX| 4ELICE

Hio|20fl Z2SE0| ZAE[LIR?
HIO|2(Bio)= AMOIU= ATHF|EH= oj0|2M TSR0l EFAIZES B9 =712 £2 71510 MX5t
Z2tAE! XZ0]| Bio—PP, Bio—PE 52| 2012 AIE5H= A ct

rlo
lal
(]
ol
A
0
o
L

HiO|2 Z2tAEl0| ZHEEO| 7tHSE7I27?
HiO|2 S2tAE| F0lA HIO|L H|0|A Z2tAE], A3} sl
Y=o SaAES| B Yot SAED} A Mol MEBES

2 gy

HIO|2 HIO|A S2IAEIZ MLIQ?
EtA ZIS(Carbon neutral) AIS x| HIO|2 DA LS O|AMSIELA X{Ztol| 20| LEIX Qo]
M= A2 opdLct

, A5t WES S2AEI2 B, /8 S0l HLL?
U2 ditxoz EH|St ZA0M 67HE~3E O|Lf M= oz, D|ME0| Xi2t7] 0oj242 Lt &2 Z20l|A
Ol MXl= f4ELICH TRt 24, 24xA, A S| oAM= 22, /8 J0il ME &+ AUSLICH

30 1% 0Z
O TIr {r
o b St

7IE B0l WEE, W7} X pLR?
F0| 1 Rl A2 4 HIOIQHAR To15| xiel BHZUIM MALICE Cigt Sojof Bl BEIS B F0i, IYX|
F0|tA Sof HIZS x| okm, AES SRoIME WA| o= HILTH ME F01S 22| s B

L7 2o X M= KEE0| o1F7| w20l H'E 2 B0|Z S MHEE HIE0| HELICh

Eololl W=a LHE ZE S ofo|AT, FHm| ZHIH=?

Wzsl BES B0k 2, S0 2, WA o5t SO R2{7} U0IM, BB H2{0} SH= 0fo| A0 XSA
Mzl LES0| MXI= 2R S0| LA7HSH0| 0| Mo o, Hule| B B2 RXIsHOF sH=t £7|40|
=2

& dEsl HES MEA FE712 B0l HulE |RXI7t 022 5 ASLICH

ool

]
=
[
0=
HI
gl=l

H

Z2IAEI(ISO 14855 71E HE)S SUE, AZE87I0 HEF £ JULI?
YT, U5 A2 RS7IEH0| thak 2 F=old|, 6700l dRsHEl= 7], ZYME HEsh= 82
ts80] Uof Mol MFS 7|sHoF & A= YZHEL|Ct

>
HH
10
ofm
of
HI
gl=l
J

6718 M2 S=2tAEI(ISO 14855 7|&E HE) MES| K871827

T4 7|22 YKo EH|5t ZZ0|M 670 O|Lioll AEZ2A(F0|2Y) thH| 90% 0|4 23sH=|0joF SHLCt.
E|d|2t =210] of! Yt XIAZAH0M= FE7IZH0] 67HE Hot 27| Eucigt, oj8E0]| Xi2tx| Rsh= Lt XA
ZUOME +2, ML, 2=, L4 S0l ofst M= S0| ZIlo| £[7| 2o 53| a2 2E S MEZ2 8%
CH2f 2-31H0] Zatk|H S40| 22tE|of 22 S0IXME WoiX|= 2M7t 2yE

i Lt 420M= HY /RS7I22 iz 18 Z=S
TEslor & Aoz MZHEL|Ch
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EoAERIH 2= 20| HLER?

M55t Qe ZatAEI0|X|2 PBAT, PCL, PVA, PES 52
TE, MEEQA PLA St 22 MAHAE Fall S2HAE XE
EH|St =AM Z M= EMS X|L|T JELICH
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mwww biopack.or.kr

(AHTISHIO| AT IH7 g%

Korea Bio Material Packaging Association

Seoul South Offlce

29 7| T RHA| YX|2 229,914, 9155 (L US, BEITELY) (F)HLO| QA K
Head Office #914~5, Golden IT Tower, 229, Yangji-ro Bucheon-si, Gyeonggi-do, Republic of Korea
MEHEAR ME T2 B2 248-13(2F5399) BHAI= 7HOF A

Seoulgayasangsa Co.,Ltd. #248-13, Gyeonginno, Guro-gu, Seoul, Korea

Chungbuk Offlce

EHELC HZA| SE 2O Ci2rEfA 2 31-3 @I
Powerwrap Inc. #31 3 Daraktaeseong-gil, Gangnae-myeon, Heungdeok-gu, Cheongju-si,
Chungcheongbuk-do, Korea.

H7HS AR 2
Daegu Office

35 25T 4= u8d 117-26 & X H
Poetech Inc. #117-26 Kyo8gil Yakmok-myeon, Chilkok-goon, Gyoungbuk, Korea.

LA Office 2327 Park Ave. Montrose, CA 91020 USA, Energia USA, LLC
NY Office 15-09 132nd Street College Point, NY 11356 USA , Eco-Press packaging INC
HCM Office Tan Tao IP, Binh Tan Dist., HCM City. Vietnam, Sunnytech Co., Ltd.

San Diego / Mexico
Office

9620 Chesapeake Dr #201 San Diego, CA 92123 USA, J&S PACKAGING INC./
Tijuana Mexico, J y S Empaques

Nanijing Office

No.:11, Qing Hu Road, Hu-Shu Town, Jinang Ning District, Nanjing, China.
NANKING SHRING MACHINERY MANUFACTURER CO., LTD.

Shenyang Office

Galaxy international Build. B-1-16-23 No028 Bei Zhen street Shen her district Shenyang,
China.

Tel.82-2-6238-6283~5 | Fax.82-32-344-6283 | For comments or opinions write tawake@naver.com




