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(R&D Planning for commercialization of eco-food
packaging containers using bio-mass materials with

carbon dioxide absorption function)
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SUMMARY
(FE2°HE)

1. R&D planning title

R&D Planning for commercialization of eco-food packaging containers using

bio—mass materials with carbon dioxide absorption function

II. R&D planning Objectives

To control freshness and shelf life of the fermented food, R&D planning for
commercialization of eco—food packaging containers using bio—mass materials

with carbon dioxide absorption function

III. Necessity of R&D planning

2008-2011 "High Value—added Food Technology Development Program" of Ministry
of Agriculture, Food and Rural Affairs as "The Development of Biological
Membrane-like Eco Food Packaging Containers" has be performed completely,
and R&D planning program was performed for the Commercialization

Although sales generated through completed research and development project,
AU, Inc. is needed solve some problem such as functionalized building and mass

production system for the generation of additional revenue.

IV. R&D planning Methods and scope

Research of domestic and abroad Market and the characteristics of the import
and export food packaging materials

Technology research of biomass plastic packaging materials with carbon dioxide
absorption function

The evaluation of technological value of biomass plastic food containers with
carbon dioxide absorption function

Marketing Strategy of biomass plastic with carbon dioxide absorption function
as food container

Optimization of composite packaging with biomass plastic and carbon dioxide



absorption materials

V. Results of R&D planning

To reduce carbon dioxide in the world, Using the biomass examined and the
way that the biomass and has a large investment to investor

Through the analysis of patent trend, the patent applications have been made in
various countries, being a tendency to increase its capital

In chinese food industry, the suitable food packaging materials is expected foam
type container such as the EPS and EPP

To overcome the packaging problem of Chinese food with a variety of
fermented foods, the packaging with the carbon dioxide absorption function is
needed

In conclusion, for the domestic market and China's market entry and create,
manufacturing technology development with convergence of foam technologies,

carbon absorption technologies, biomass plastic is needed

VI. R&D planning results and Future Utilizations

Use the commercialization of the Chinese subsidiary

Commercialization of selected items for the Chinese market

Commercialization through "Technology Commercialization Support Project" of
Ministry of Agriculture, Food and Rural Affairs

Application and registration of numerous patents through "Technology
Commercialization Support Project" of Ministry of Agriculture, Food and Rural
Affairs

Resultants through "Technology Commercialization Support Project" of Ministry
of Agriculture, Food and Rural Affairs will be applied food packaging materials

as well as expanded to a variety of field
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B) EAE o] &3 o]4kslet A 34 (Enzyme-based system)

b olitsterAE AEINHO R IFT F e VIEd V|EVEY IAE FE5ES & e o
F Fo] shtoltt. ol F HHEE IA S AEFHOE Yoju= ¥HEE Foe A &%
Aoz EAR] Zlo] EAE o]&dty o|iFeAaE Igete Jleolth A= ol
A me] A-e 9siAE carbonic anhydrase(CA)EHE E47) AAW e o]Akstekso)l wkg-
sto] CaCO3E FAgstofordttt. ol23t WAUSE wi7taFddl 35 U= oitsiehs
AA e Ao EAE 0|83 oxtggta 3|Fr|Eolt). ol o] ojm EA|5aL
Ae A= FAe I dF S5 ol&ste 7Ise A Y3 SHbiomimetics)2}s)
2 3] EokollA= New Mexico A7l o] 7las Hx= AtstAth. CA9t o]

Abstgbaeke] RbHZIU S-S AHEW ts O3 2o CAWRel e Znol& WA

= A W9 A%S $3l Zn hydroxideE ¥FAdstan(l), ol4ksterAe] carbons ¥4 %Th

2. olEA 2d ottsteis A EE Y MAZHEQ)e 5 ¢ d=S 4T

7} FAll decarbonateE E3te] & EARele] AEHE(4)S Yoxith oy d CAx &2

Eo gofstA A%tk E3) CA type 2(HCA D& 3 EAY @4t d8E=7) 1.4x 106

molecule(CO2)/seco. 2 XAt &2A43l= 52 = 714 mE d-eE&s 2 Holth

N
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TN E FTolUA7eAdTd A AL £33 AT A REESHS o] &3
ojfbster A A A B FET|zo] AF AFE FHFL Ut 7IETEA FEEH= CA &
A2E ZaY okd@Zne] 4o Fagt 98-S stk Ty ofd wEol tEEAVE
E7VsstH CA 84 AAS] 7HAE wi¢- BlgHo|th oy g s FHS] fdte &
ATEAAE CA 45 AT & de 2579 848 Mo, o+ CARY ®bE
THoA oF 60 - 80u} WEw, FF B EA|7} wjg &olg aiolth @A olF I
2 =9 53 SdFolth

24 A E(lonic Liquid) o] &3+ olitsigta 34

ofRlFEdE AT F e M2 M FFA4 F shurb ol 24 HAGonic liquidE
e w/iAIR o] &3dt= Wolth o] AA = o] ¥o] EASE AAE ov|git)
Z HYE B &-§dmolten salt)ol] T} 71E9 &8P o] H& melting pointS &7
sk=d Blaf(ol; NaCle] =3 801C) o] 2 dA= & Rt = Qlste] o] Aok
<= Wol AA3E7] o ¢l 100C o]ste] oA Az AT wepa o4
A “frldo)d o]0 2 o]Fojx Ji LA dAE EAsts F” 22 F9
& F Atk o2 AAA = dH R AV7E E el FE Fol2oE FAH o
m 7} o]l2S A= Aol o) oA YA e EAS WA F Utk o] 2 HA <]
7HE & A S71del AY 09l Mg H= Aolth ol& 7IE &t FitE o] WA s=
71 ed, AAY Fal, &uje] &4 T& WAL F Avk= AL Yn

Tl E i x7led Y, KIST, A3, FAttsolA ol HA e &4, &,
Feutggel #e 7|=ATE FAFoIth vIEg o)iksteie digh delHl(gst

4

B Fsol obulEgelo] wisted A LbEhdTHMEA oM 30%, AMP Tl 20% olsh.
3 9e AER ATk AYIUATL A 2asE

Bl 5T FREER 242 5 e W9 A7) Basi
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24 &9 ZleE |

1 vloleujx EetrE /& BF

RIS

) FHARe] 123} ATedst 5o oz BAHA BA fF S So] oA
2l 7hed, wloleatglol shel sl ow By

(2) ko] yYehsol vtol24kded tigh A S tE FuisidA blo] o ZEtxgo| sEe]
z =

@) FAHeZ A9 Hiole EFThxYel o5 B AFHAIHo] 40%, Hrl AHe] 30%, &

®) o5 Ugte AR Frstd nlole &4 Z&S AT AAZAA dAS vidsta Ao A

B AL A Bolrks UHF RA S PRl WA} FA BRI Yo &

o =7HE Ak |3
D vl=
(7P HlZFo A= 20008 %0 Hlo]L AA] AF7

==

ol thak Hol AAHAG. L o] F niel L]

& IS Q% A A, Hlele AFAE, FE71H AT B ol o]Fo A
=3

(b 53] vpo] 3818} Rofo] 7& TS st 714, A4, tidt Foll ATHIE HAFHoR
A9t Atk A &RAEA wlo] gtoge gk AR AT E FERE 3= 7]
T AR gAFHEI oIt o] FI= ARNE AFS AT F e A=E WEJTH
= 38 B @sloA FAE Ry wrEd, 10d UZ2 st sl 20%, 40d U=

50%5 BlolQ AR E diAEAE HRE AAF

(th F8 npo]Quj2 ZepE Az 7Y

@ NatureWorks : C3 ZF FER] kS o] &3l PLAS e A4ste AAA 7o
X 7y

@ Dupont : '06'd Tate&Lylez} 50th 50 F=714e AHst wvlo]QZ et 2g Ao wHaE
7hetal em HTole IR Y A STkaE e

@ Product&Gamble, Metabolic/ADM : PHD % PHAA ulo] @ Ze}~El-S A4l

_24_



@ 9%
Ob QEAHE Hlole BA MG P AESHT Jon wole Fekage] B ATAY
S 245 vk 58 FYFHA, BANYA o 2YE RFo] vl YRS VY
AE AR ATE AAST Ytk B Aw 2uASA vlolo BA AF BFL F
A N WAE VY QU wlole Fehay g Robs UG BE, HFZ

A 5ol zhgeta @AEl AW AolA Woluh AA, HEAFE Sow M2 Fusim

(Lh F8 ol Zekxg Az 7Y

@ SONY : DVDEdlelole] Z8E & HioleZetnEH o= thA

@ Fujitsu : HFE 24-87] HioleEeh2E AR

@ Toyota : YEANA AF7HA Wetsl] vlol &4 e =8 ZF. '98dol AXuHAofe I
=

7o} 54¢ wHEo] AR FH s A A5 02delE A Y4 FEo] 1HE o
@ Mitsubishi-Car : 03\ @ HE Hlo]Q AAE o]&3t WAA] 7 FZ1. '07d PLASF X774

3 4

b fFrRAME 84 7RE AAZEE A 7Hed Ahbe ol 8t AFAAR] ABE RtEs

1 wEsts Folth olF il wlole BetxEel Aid Aut F4E slom
(b F2 ol evl2 Fehg Az 713

@ BASF(Z<Q) : AW EES ZPdd 28 SIFAE /MEsty FFsh SLoA Add F
B3} Al AFJQl KASSEL PROJECT'ol Ag-5o] ghdg Rajde 45 &

@ Denisco (dlvt=D) : 06 A8t avpatf H obAlE 4He F8F THAAE A4k o] AFS
2R Hsn gF AR Tbs

@ Stanelco(F=) : A& 7HHe] HA

o
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2. oksletAL 3|5 e AY

7h olibstek A fe e d%

(D) ghakd Al ~"l(Carbonate-based system)

(7b Texas tdte] Rechellew = K2CO3E &9 0 23l piperazine(PZ)S ©]4+alehA R3S
ZZAX71= uiAA =R 283 K2CO3/PZ Al2=E(K 5 mole, PZ 2.5 mole)& 7&stgtt. o)
AN 2=E2 30% MEA & XRH 10-30% W& olitsteas F4EEE Kol FosolAx

g A3E Btk K2CO3/PZ AN z"HolA= ofRIFsHET 4sts &8 =7} 2o}

|0 BTV Aoy oplF&ARG JHAo] HIE Tilo] vk Ao AFAdE=

30%2) obRl=gelo] skl 0% T FHEE Holr} LA &HE 5% HeAOR et

A
.

o
N

woHhttp://www.che.utexas.edu/rochelle_group/index.htmlzF ).

(2 &84 d=Yol F4 (Aqueous Ammonia)

b AAY FR2ERT & 5= st hRYole] &4do] WAt wek T F
A s = dEYote] &4 oAy 93 B d7Ec] 23 Fo]thResnik et. al,
Proceeding of the 23rd Annual International Pittsburgh Coal Conference & J. Environ.
Tech. Manage., 4, 89-104, 2006). &= T2 FA-2 Alstomell 2|3 7)<l chilled ammonia
Aot} o] FAHL 32-50°F (-14 ~ -4T)9] @ 2ToA 23t 7l s o]4ksteAa

T AVIeER YA AT ok

flo

(3) M= =34 (Novel CO2 Capture Sorbents)

(7P ©]=F NETLo A& o]4tsla-& X2 3t= FGD(Flue Gas Desulfurization) ¢t 2% ()2
A5 oF 0C AZ)olA olitstetaE &olsHA F5E F A= ofvle]l FFE FEA
(amine enriched sorbent)E 7Rttt BIFEHA o] & FAA A olvlFE 1AstH ofvl
|3 olitstEragte) FAHAS AA SVMANZE F e ME
A T ZAow BuHT T AHEEE FAAZE MSM-4122 APA 2ol A]
A zstAY FEste AFL 7HE0] UF v o] glo] ool tigk FU1H <l A& 3

Z 3t} =3+ vl=r9] Research Triangle Institute (RTDollA+= Na2CO3 F&A|E o] &3

Hak AT

@) 7] &% £ (Metal Organic Framework)

(7h wl=ol A= DOES] A& wrol UOP, mIAZINS}, w29 ~EthSlol| A A ehslef i Aol A
&5 e oisteaE MOFE o] &38te 2ataal sk Aol 7Hd AEZR] IFeIth

B) EAE o] 83 o]4ksler A 34 (Enzyme-based system)

(7h @A Carbozyme Co.olAl= E&|%3} CA E4F o] &3 o|4kstets A|A vk

>
of
ox
E
. o

fo
o

N

437

i

8

ftlo
N

o

A7 Zo]
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v, CO2 Solutionol M CAZ Aol 1gste] ol ishetad AAste FHEME71o o
sfo] AT Folth

(6) o] 24 N =(onic Liquid) o] &3+ o|1ts}eta 34
D) g ol wIS Tt olitgE A S5t 8ol o|AAAE Ax & 5 ey o
= o] g3 oAk kA 34 A} s ZdPE gtk KazariansS (Kazarian, S. G.

et. al. Chem. Commun., 2047-2048, 2000) ©]4Fs}gk4ae} 1-n-butyl-3-methylimidazolium
hexafluorophosphate  ((bmim][PF6))¢}  1-n-butyl-3-methylimidazolium  tetrafluoroborate
((bmim][BF4D 2] ¥4 ATR-IRS o]&ste] 243t om o] 4tslghaof o] 24 A &0l
23k oF3k Lewistt-97] Agto] EA1@tia dth. Cadenas(Cadena, C. et. al., JACS,
126(16), 5300-5308, 2004)-2 imidazolium-based ©]/ 4ol A3 EAEALE T3l ©]
AL BlgE gol2o] AR 4TS TP o FolS HMIAHSA T
ojibstelka: Froll Wyt Aol mmRk Aoz Hustglth. 12y Tangs(Tang, J. et. al,
Macromolecues, 38, 2037-2039, 20052 o] &4 WA S TEASA|A o]4kstekiobe] WH-g-<;
55 S7HRL Al A o] A A o o] 2o] o|4hstek
ool skTh o]gf o] o] 2AAAE o] &3 A=

A X3 EHE A 2rdTEA e e dEielt
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5. vpolemjx ET2gd o] dsleta FF VT ¥ 27 87 HA

7b AR vpol 2w oA B eha

D LHslE 2875 zhe TS o] &3 volemx 1 AHEE& 2HS B3 oliEdA F
2 7)%5e] opvl A87] grafting 3 2| 3}

(2) wlolemjz o =QlE dus|= A7)} whgsle olvtsteta F3F 7)o obdl iR

(@) Azxd vz=E w1 ZAF 244 AIE B oldEea 3 He A9

Q) Azd vizg HiAE Z83to] o|itstEa F& Vs AF 87 4% HIt
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24 A7 718 3 A3

L U9 8 29 4F =4 A9 Ag=A 2 54 99
7b AFE, S7PE AF 2R A 18 24 [@elelR
(D AF2 AF 2 =9 F8 AF T4 A5 U dF=zA}
b Fol

© 7Aool A-g3L7] kst §=7F vhef

@

© A=, W,

@

()

O e 0 o e
o & i
oo o
i [>
o o
e

ki
1o

NE

)
ofN
o
oo
N

o
o
AN
L
%
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(h

all
r

O Cane] AZE ALLHE= H

@ 7+-%(Can)

f
o=
ox
ol
I
2

oft
Y
uich
Ad)
N
o

Al
'
o
kv
ofje

@b 18100 Bx%¥

&71= A&
71 Ao AAAF oy EBHFS 7Y &=
i

__}:_%_/\4 o) 7]_)\x]_1:]-}\-] o] _?45,‘—

HHAAFE P A )

1ol A4

Aol ols HA d&

A8, st aE

FEolvd A7 =4
F3ta oy 3
Fe8719 Jhde] A= T

AEAZ Q

et 1 TFS# o] AHg
alh<y

o}

1= 3(Tin Free Steel Can), &%

Two Piece Can, Three Piece Can .= &,

@ 196230l Easy Open EndEOE)zt= ¥ deje] vgE 33
198017 =4 783kl FAldlA EEl=A] ¢+ Stay on Tab(SOT)/NL

—Z4=9u}
= 1

31 -
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@) &FuFHHAl-foiDo] ©]-&
@ 7k 23, W4, WEAd, BS54, W o=
@ AN, SRR, E84-A, 71AAAE, FHA Sl 24
(h A=
O F4L A F4
@ A - Fde] da, ArE & HH, A=A 9 Tk Fae] vtk

© @A - WEAe] FA A, A, e de] war, Aol T4 X9 - 2de B

- Polyethylene (PE)

- Polypropylene(PP)

- Polystyrene (PS)

- PolyVinylchloride(PVC)

- Polyester (PET)

- Polyamide(PA=-2Nylon)

- PolyVinyl Alcohol(PVA)

- Polycarbonate(PC)

- PolyVinylidene Chloride(PVDC)
- Cellulose
W dA3Hd4A

- Phenol resin

- Urea resin

- Melamine resin

- Epoxy resin

- Polyester (Polyesteroll= F 7} /71 &)

g

i) Zgodde g

i) MDPE : ¢Ho 2 Az WX 0.926~0.940 =4 LDPE®} HDPES] &3t 44



iv) HDPE : AdHo=Z AxFH WxE 0.941~0.965 24 &4, A4, =4 Aol ¢
T FE AF IAECE gol AMRHM &g FTHAEE oo &3t

v) "= o9 AWkt 19399 e A5 =4 Y9 AgHsaran)ol gt s BT

vi) B71%, BE5E o AdAEH WEA, FREA, 54 Tl Tt AF 4

vi) 7FA o] Bla A a7teloj A B AEF gprjuo]dste] AREEIL Ut

vii) Z 2] 2~E = ZEd g H e g o] E(polyethylene terephthalate )2 HA

) AAAE} 38 $4atn e, NAAE Tow AaAUAE HoluAw dg2y

&y

ik

x) BeR 8712 fEl8S gAs dor deExd, d 2ZAE gol AMgEn

H| 2 852 = Audio, Video® tape= 2 X|7|% St}

Foz2ddle 7PEa YAl Hojuy 83 AExE At
W54, 7taFREe FYdeAg A

ey 2 Ay FE HolUyAw APHAE 1] £A ehol USHe] A8HE A9

AALH)} FAIe] FFolo] ols] OPPS} CPPR thylo] Av]
OPPE whij7lolss =4e wlEsle] W, 2hel, 32 5o AFzge] FUSA A8 5
W4 8 BRRUE JAH 457k S5kl 4% 29RO BE, G9F 5 4% 4%

Ao

Lo

o
ey
o
o
e
>
o
N
ofr

LDPE 5ol o3l =<. #

of

£47] 24| S5



ZPHIdFR )=

- FYHIdERo|lEs dRtF o dHoX F2 HdE £d AEE ZThxEo| thiEAt
ooyt e 73 AR st

- A2, =94 Ax, R, FUA, AAE 5 A9 BE 540 fskARt He A
9 57t BAs . @Al VCM(Vinyl Chloride Monomer)e] FDAZ H-E] 299

T T2 Hk gl Abgel AdEA s

o
_|>~_l,
o
£l

- BT dAdo] Hojual AHEtERE Fo|, WA, E T FWA IAHARE o] AR
OPPEo = A
- 71 A ALgsle 280U SFE 1S 93¢ Shrink Pack &2 StretchWrapping& o2

ol °o&

- ZEotutol == YRteA & &R U Emylon)] A1 HA =M I|AATEA, B

2§40l Holua 284 AEE it Wy TAARE Bol A

o,
g

Folls vE EE< grHclE =4 AIE coatingsho] A&

- 99 ~E|EZo|glas EglEs WEPS(Expandable Polystyrene; EPS)=g4&A = A5
PSP(Polystyrene paper)+= HAF2] £3X% 87], AL 2452 R £7] 5o0& ol&
2=

W Zrae) F8 4F £F AR 24
A

O h@Rl=: AA, A7 5

@) AAEAL gFEE 57 50 " 100um PE ZE xdjo] 1xF E2(10 " 30kg)3F ths E~H
Foluh BEAYA, FAA Sl gob a4 YFLEHDL £2E AFY A FHA

(15kg) == FHE 284, f2% (200 ~400g, 1.5~ 3kg)soll EAstil A+
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PET/AI/PE, Ny/PP 59| Za}xE
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FEIZ vl ol A

A4, PPEY

3|

5

A gob 1F 2

FAY PPA

$5

Z%

915 Ny/LDPE bagl

= &
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Hio] @ 3184 F&o Fadk d4<l nlol «uj 2, 201D

@ a%F ho] 2ul 2 A4S 991 3,20

0 =k
o2 o ()98 T HEHAI2H,

=9 ol=r, 2030d= 119 7,1008F £ °]&
Z, vlol el oUA] Hd @3, 2014)

A

@ W sAA gl EA sAE AFoA FAE wEe] F
(Th sgobe] npo] Qmj 2
@O ot AHE npolemjz Aibgro] FHIF A Ho g deA UF
@ A A$ dzk 39 100 B £ npo] euj~vt wiZ¥E (KOTRA, Syol CDM A48 3
3} 713, 2009)
U =S AF 24 A A 9 & @8 AL (o] ]
(D AF 27 A5 At 9 4H g 24
b = At A%
@O 2013d A F7]1F - 7] - TR LA 5293679 UO R 12.6% HlFES AA|EFF oM A
d3 H=g FEo ikl UEhd
@ 20139 71 AF7T - 871 - ERFY ARES -L1%E YERt 20129 AE 2.5%0 ]
3 F Fom fadte AFS BHisT, ol AL =24 AVEIHA e BUIE §
of & &nloEe] 4 Fo] AFAP FFS WX Ao w Asd
© =3 H 3d A S AuRE AET) T 8] - FRA FELS AEHHOR b=
atod 2013dell= Ad iAol Ak Aow vEehd
[3F] AF7T 9 8728 A F59 a4
(F o9, %)
it q3g | AN | yxg | AL | x| o«
717 R
s | 02127 19.3 60,293 2.5 59,609 ~1.1 12.6
A AFFFARA, 4F % HEUHE YWY, Zds
@ FE, 20139 AA AF L AFHIE ANARE AF] 7P EL 39=% 850490 R
84.1%°] AHHFE Holal glom, I tg 7787 EZAGZE 9,609 12.6%, *FH
7HE(1z 5,764 9)) 3.3%2 ¥FS 247t AT
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2013 4 Aot

2012 44 Afol

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(O3] A UL ASHIIE AFY WY HB(11~113)

)

AR AFFERAA, 4FE D HFAME AU, FdE

® 20139 HENF - §7] - 2PAE gaode] §gEol -Li%s gastgou, Auge
17.8%2 27 Sold A& ¥ & dtd, ol 4% SHY Fyo| 2 AFY Yol F

i Ao F59

(3] A F717 2 8712 4A] F5o A A%

(& T, 70, %)

—_— 2011 2012 2013
=]
BAZF  yge | wF | T gz (uz| AT | 338 | Wz
7V 9
_ 3,888,809 | —18.2 | 14.9 | 8,583,285 | 120.7 | 25.4 | 10,111,060 | 17.8 | 25.4
871747

F717 R INERAA = 71T 87 - ERAET R/

2 ¢ A FoEAA, AF B AFHFE A, =

©® 2013 AF71T - 871 - 2FA FF0 A AGE o] TP w2 A9 A=
(294789 Dol oH, I YU £or FHAEEER276YY), THEE(T,8529 )] A

Wl AFSEAASE 990 Yatelo] b4 v Ao elg

X
ot

@ HT 3dzte] AF71T - 871 - 2AA A4S A vlFge vlws) By Ad 20129 o

Bt ME7ar) 013965 FYaH ololAE AL BBY 5 YL
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o ol4stEE B3 /1% ol

=4 79 HAE )

of o] ]
(D olitsters §32F 7|5 vlo]ujx A4 2% 87]9 BHE /s 53 vHAR AY 9
O 20143 : AFY 3 SHA
b &A - EF - ANE AL 7] A ANEAR) - AL AnlsA
B AA
- (%91:919)
AH A
7% CRUR # 4 P R
(E8 B
A 7] 500mm 1 75 1.2
A== 70mm 1 75 2.5
. = 50mm
wegn | FHEERE g 2 100 3.0
Ub =71 75L,120mm 1 300 3.5
g 300/800/1000L 3
AL A z7) 75Kg 0.3
A E=EUd=7] 75-180mm 1 200 4.0 2tk
g AdH]
m I
(F9:99 %)
T Aok AH]|
T B A ) Tt 3 Hl 3
() (E/9) 744
50, 55mm 2 90 4.2
TAEIEY] 60mm 1 60 1.2
55mm 2 45 1.5
H8AH T12}H] of 1500mm ] 2.0
A7 =HE 1400mm '
Hals A8 | 1500mm 6 L5
A5 AE7) 1800mm 3 1.2
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T5 An T4 = ) | AL (E/Y) | Ay 713 H) 3L
B4
= Al E ol=
B g Am) T=AE ?37] 150mm 1 350 6.5
38 2 4.5
@ 24T A7 L ARzA 3 (FF ATLA 7
DAV FE DAY EE WALH (A 2D ) Gds)
@3t oAl Al el ZIFutd (d: F71E, AAE, A&sA, 124D
YL FET mEER
AAE &, EFol& ANE, A= -A=58 98
@ 20159 : AFY =¢F oA
@ Al AT 2 B g
@ 7N AE FEHANY D AEFE AF EA
@ A&E 4AF Ao 7=
@ FHE AY : T2 ALA FF
e |

AR ELE 4
(zay)
— Plant Biz
R _— ANY2 oH
% Plant £
Au [eizju]
Alchemist Union
FASA YOI
R&D Center
NRTENS ﬂ%tyigﬂl i

= HYEA 209

= HZHY(B00%T) 159

= H23% 30,000m> 441
= ALOAG0T

(2] =873

(RENENE)
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Z 28 EX¥Z 3,000 (9,900m?)
2 We A2WA 23509 AA 9 A 2009 3
ZTAAE  1880% | A : 470%
i
T ) pe 4= Bl
27 2475 750 mlol o 24 HAeT
= 2574 780 &g, w2 8B E 2
NE 990 300 H71 94 Edo], £/
) 28 396 120 AAE B3
AR 330 100 WAE, DA
ATa 165 50 oo A BaATA
Y 660 200 4073 2\
Al 165 50 60
%7 7,755 2,350
EX 2 AZ AR 6 g =2
Gt
2 |28 B s
~ @ [ d5 | e | 5T | dean | AAs
X 3,000 600 | 1,800,000 | 1,260,000 | 540,000
A= 2500 | 1,500 | 1,400 | 2,100,000 | 1,100,000 | 1,000,000
s 1250 | 1250 | 1400 | 1750000 | 875,000 875,000
Aty | 40 | 40 | 300 20,000 20,000
2 %;:';j‘j““ 270 | 270 | 500 135,000 135,000 | YU
A | S | 390 | 390 | 500 195,000 195,000 | 9HAlE
3 f—?—% 100 | 100 | 1,600 | 160,000 80,000 80,000
52 et | 50 | 50 | 1600 80,000 40,000 40,000
A% | 50 | 50 | 1,600 80,000 40,000 40,000
sy | 200 | 200 | 1600 320,000 160,000 160000 | 4510
EA 2 ASH 950 | 3680 2250,000 | 1,195000 | 1,545,000
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T8 &) NE &7 e AAAZ
A 400,000 1,100,000 1,500,000 750,000 750,000
13
A F-2AY 400,000 300,000 700,000 - 700,000
| 800,000 1,400,000 2,200,000 750,000 1,450,000
T8 2% zEgE 27 EES AAAZ
A - 330,000 330,000 165,000 165,000
2 3}
A E-AZA) 290,000 335,000 625,000 400,000 225,000
&A 290,000 665,000 955,000 165,000 390,000
AH|A 400,000 1,430,000 1,830,000 915,000 915,000
LFAA A 690,000 635,000 1,325,000 400,000 925,000
A 1,090,000 2,065,000 3,155,000 1,315,000 1,840,000
@ 201613 ~ 2018 : At &4 &A
b F AR BEHAAS HATA 24 (o] eme)
@ ofel® W BB AYY ZYLY AATH
@ ANABA P Y 8 AR
@ FAE A AT ALEFT WA TE GIED, B, A= Ao




@ 4% AYH F4e AT 9L L BF 5 AL Fastel 4F £ 74 A

@) oluERA: FATIS0l A Aol TR} vt B 74 5

A Z=AF &
A= 124 % AL 71=A
A F
RESES - olitstE A %% g ojn] o]H
. AAsts a4 F7t2 A3
B AR =4 §
nF, 9 5 9AdY =S
AA &7
sl A7 1002 o] #3571
M 5 . _ )
= SR Ik &
o3 L
m ooz | oldstEa F3 Ve A

&
TIFAE FEst 4R/, =
s
Bl

Coe We, WMdz ot A
"OEE g Az w4
3 ugE
L| F A=sE Bw A

up - FHx AE TE IFFAE F

&t F571% S5 Jhs

A - AEY g RES] AFES TAA

m gER | FoR Agel Fvd Ini

AA A = ZAo] B/Ao|7|o o]AstEFA

m A o FF Ve BFE 8 e #
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5. Hloleuj X ET2Ed| o] ibsteks FF | HIE £ 87 HA3)
7h A mpolemls AN EH AY Al otatEAa F2AE HZHI [EAcred T 9]
(D Lzl 2875 zte Ads o] &3 rHojeufx FW AHEs 2HES 5% oliEeAs F

Z 7)%%9] oyl 28] grafting 23}

@O nlo]uj 22l %A silane 2]

@) Hlo] Qujj 2= thFE-o] celluloseZ T4

@ cellulosell= 670 -OH #8717} ZA)

@ -OH 2}87]E APTES (3-aminopropyl-triethoxysilane) *2] & amine =<

@ =% vlo]ouj~ FWe] amineol| DVS (divinyl sulfone) ®¥H$-

xAA g @ sulfone =) Blo] 2w 29} PEI grafting
(2) vlo]omx T =9lE dudl= 28]} whshe olktgta F3 759 obyl i}
Atg Aol HA3}

4o
@ PEI 2t =4 d@
@ DVS =91& =4 Fa
@ cellulose 9] Hlo] @ mj~o E3FE o] 21+ hemicellulose, lignin 59 &8 /N2 93 24 &
£

L oldbsteta F& J)e mlolemze) 94, ojikdlga F& Ade T w4 [@FAaried
7]
(1) FE-SEM B! PSAE &3 o|itstea F37)s nlolemjzo] A4 &4

(7h) FE-SEM &4

97 ¢] FE-SEM +4
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"ol eufj 2~ FWHA|E & 75 CollA PEI =l W& o|ihstea F3

O Azd AGP-e9] ol4islebs FHRAH TS dotry] 93l TGA £4& W3 st

@ PEI =% o2} o] g sorbent & ] 16.89mg (0.38 mmoD<e] o]4itsteti& F2F
@ mHMAe 93 PEIZF v 4= = sitee] @Fo] Wy wjEol PEISte] Te=E wkg ¥
oj4tstetA FEFo| F& FOE dgg o), 238 AGP-e-3RTE Ve FATFS KA
@ ole #& &9 PEI W3l epoxy’t W&E amined} U Wo| ¥hgalr] wZol o]iksteh
25 F2AY 4 e amine #8719 7 FoE7] WESl Aow w#dt
o} olibEteb A FF V)5 vl e B W8 FAY 53 HAS) [(@ololf, TFAL]
EAT4]

(D oliksteba F2F 7% Hlol vz FE3 HEFAE ol &3 vhaEuElA] Az 23
(7P PLABOR TWIN Extruder& o]&3l A" CO2 &2 &4 5 wt%<et MI zke] 0.5¢! Smsung
total®] “BB110” PP resing 95% AF&3led 200 C& %94 compounding®.& wl~H

A& Azbekal, e AASE7] Hal dry ovenoll A Az
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(@) Az® vtz vz 71AF B4 A 2 o)k es 3 A AY
(7P olitstera F2 A B Ad= o9t o] 0.27 mg CO2/g sorbentd] AHE5S XYY

g4o] Eq5lo] Qlol, o AHBAE FAY & Jx HAHo] 2

AT mg
-
ool
E
oo b
E'
o ais
i3
5 o
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5
T
- 1
E’. il L L
o 0 0 7 R ]

Q) Azxd vz=E HjAE &Rt ojqtstetas F2F e AF 871 A HUt

(7h) PLABOR TWIN Extruder& o]-&3all SPE-11103 M.I kel 6091 SFulA v ZHE g4 f7-318h) 9]
“380A” block PP resin& compoundingsted 2, 6 2 10 wt%2] vlAEHujXE A2}l S
™, Zn-st$} PE-wax(102N)7} H7 A= A&

b A8 88719 5742 ML kol 20~25¢1 Ed AR Ze LLDPE “UL8I4"E AR&3lom, &
Zlol tgk x2S 8719 L3} resino 2 A%}
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