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Abstract : As environmental issues are emerging, bio-plastic suppliers in leading countries have been foreseeing the strong needs
for environment-friendly materials such as eco-packing materials due to increased attention and regulation on recycle. To catch
up with the demand, various types of bio-plastics based on natural feedstocks were developed and released on a market. These
bio-plastic products drew the great attention even in domestic industries. At present, international oil price fluctuation and heavy
charge on waste raise the unit cost of production and disposal expense of conventional plastic materials. These conditions make
bio-plastic an alternative, because it is not restrained by oil prices and problem in the disposal. It is also expected that bio-plastic
will be applied to various types of products including containers, industrial supplies, disposables, and medical supplies. However,
the bio-plastic is still in its infancy, thus more research and understanding should be followed to put it to application. Bio-plastic
is considered as environment-friendly material with high potential which has the advantages of production and disposal.
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Ao %?:1, R
o 9 EehaE o) Bl 4A) AHES SJREelE R0
], o]of] AEF) =2}~ E(biodegradable plastics), AFSHAYE5)
Z 2} 2~ El(oxo-biodegradable plastics), H}-0] 2 H|o]A ZafA
El(bio-based plastics) 5 H}o] 2 ZEtAEH F9 4837 &
W) 2T U6 A ZFS o ol BATAS
Sl Sl o) HRE 712 9
ol FiEE #H7|E FEas AdAdshe
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U ZSThAE AR of 2Rt 9] AHE
MZLE AE &3] AAsto] Biole Eekig o digh A
22 qtA % RS e e Ao R dhE A4
Ql Aol A G3tARE, AR olefol = A F7Isket
= AR 44 a5 A gz Es XVJ, EJi Sk

A
T
SRS A Slstel, vlol e Betiee Aga W o

gl ==y
g RRES BAFE L Aol AFT Lol 2l
Uehe A 5 vole EefaEe] 485t vud Hol

7] % 70 il 212 30 ]
| 9T B Aol Ao, 2 A
z3) AAgagle] ghasjol, SotebE A
e %a}m Aol sl AR Ao et
Jeju AR Setago] A B4 9 Arke] AAHER
A3 AL A AGEA %3 Y Aoz T Yot
o] HashA = 9lch4-6l
I diteRA, 712 AEY B4 A 2 A 5
o AFSPALES] Setaeat no] o o] s Zehaele] A
W ARQlel AVt Basich A vol o Eefagn)
AAAAFAS A7) g el B8 Eo] FE5
ZAlol0, B3] Fa719] 952 58, 714 A, 4
Ao} 7 Qi Aolch. B3 o] ojshul 415
L olu] upolo. Bebae A14g o) y
St o] glott Selutehs njula), ool that
asfeho), At vl g ofs) BejEs Aus

_E

U= ANE & AlEol AiEEAL QITH8.9].

A AA 2ol A Ao Fafiskar, A&-go] golstiAE,
NABARE ST, BT A1 BHAE BHE $A
she 2= 9 A% el BHRE slela itk Aoz 3
Al A A A= 71 Al Al SEe 2esty] 9l
S W (blending) L 71} (compounding) 7]<&o] 7iErE 1
&’liﬂi o] & &3t Aol A% sk Utk E3,
oJBkEA A7 W AAGIA HafElo] B et 4
A& —_rL 7ol A& o ® o] Rojx|aL itk 13t ¢

TANE JFeo AEH ETtiE, AR STk,
7

HARG vhol o vlo|x FekrE 5 AT vEA B
o] ZAEYUIM, o|F AN U g YA Eekstel glch
ofel, & Mol AL ol e Betiee] AFAE dobru

A E] PN}

ale s 24|87 9lskol, Hlole Zetae T pes AR
EeIAS, sl Bopos, ol vjol s ead
FHom Hae] AT
3| shar.

2. HIO|Q Za}AEIO| Mo

2.1. HIO| QO A X9

H}o] @ ol ~(biomass)+= A T A (bio)2} H o] 2] (mass)S AT+
A7l fol& “ofa AERY ol HEL Wty o
o2 7|59 olitstetart gkl os
T, S, YAHE § AEAY, vIE qwx}%, ﬂge
(chlorella), 21 & 2| U(spirurina) 5 0] Y& 9 = =
o) A1 Slnl Aol WE 5 o420 o
sl AEAS Balol, AT 192 AR vhole
AL A9 ol AR ufAerT v -
R P
o e} 28 ojuRE oA HEe) FEI U, 5
RET AR, 57 718 WA, A 7B
©7), 42, 580 WA, w4 297, 223 ofete] 7]
=M F2E A 7T 77 2EE S5O W= 3

]

T} 10,11

OBﬂLlu

QA YA
W2 o g Hio] uf A th7]5 9] 'haTt Bt ol &3
B AEAY 2 u A E tAMEE
g dRAtdoA = 71E9 Hadl SetiEE Hiol
A A O] WHof ZFFA| 7|1 QItH(Table 1). H}o] 2 ujA
¢ & oA a2 o} A= 2~3d0] 28
Wl o] 7H53E AR A, A9 X 18 A(switchgrass),
U, AbEege, Hake] E 9| Aq(tall fescue), 7HY 5ol 9
on, H2 F7)9 BE AERE 5~8dojd 83 = =
&40 FHrEA FF 25, &F HEUE, 29F nF
U, A SFEu, AT RUE, SR, AIZER(E
et A) Fo] it AREHES 54 A9 sletEAE A
bet7] el i 2= AEs doked, AR =58
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Table 1. Types of biomass

el vol @ Fekrele] A ABSHL A 5 143

Land plant

Division -
Grain group

Marine plant
Woody group

Switch grass, sorghum, corn,

Name of biomass
soybeans, etc.

Poplar, willow, maple, walnut wood,
weathered wood, Sycamore, etc

Large algae, seaweed,
marine bacteria, etc

Harvest time 1-2 times / year 1 time / 8 years 4-6 times / year
Yield (ton/ha) 180 9 565

CO; fixation ability (ton/ha) 5-10 4.6 36.7
Application process Easy Complex (including lignin removal process) Easy
Weakness Food security Forest damage Water removal process

Growth environment Sunlight, water, land, CO,, nutrients

Sunlight, water, land, CO», nutrients Sunlight, water, CO,

Climate-dependent High

High Very low

At Z(kenaf) 2} T, 2Al=

AHricinoleic acid) &-& I|n}
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ook 9 71 BRE 0)e] fohfn F RS A7 s
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7 R0l i =4 2 4, 49 498
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PP (polypropylene) 5 1§ HHAEE 312 4+ 2liz vl
Qujs, R EHA, 4 OF:
S S AEA, MERG £ 5 ol 2 ol

1ﬂ1 HJ>_J.\1

7]—X] = 0]"/]"’” &3ttt P =
& Zapre, 2919 u}o]g l I

A, 71 A defo] o Zajoedlof| A= oF 11,000 kal
el Qg WA
2.5.HI0|Q ZalAEIS| ZRH EX
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2.5.1. M5 ZatAEl

A Zetagl vlo] QujARKE HAe, G
AA G& Az, oS HaIAHL Bl AYA AHgo] &
o3t 122} THeFA|(monomen) S AJAVSLIL, o] kS 23t
stAY A{Ee FHELS o]gdte] Axste F THIL
At A dEA A s SeHAERI PLAE AES Ua

7 )
AA AAiKlactic acid)yS WEal, 1L AALE St A=}
o Qth A I BXE PR E = cellulose, hemicellulose,
pectin, % lignin 7} A ehshEel MR 5 ABo|A &
o= ALZ PLA, TPS (thermo plastic starch) 53} A, Al
9 AHE XL chitinF S 7|22 3 FE G A0l
Qlom, u|AE AJAF L E R (microbial biopolymer)of+= PHA
(poly hydroxyalkanoate), PHB (poly-B-hydroxybutyrate), PHV
(poly-B-hydrolyvalerate), ©]&2] 55% A2l PHB/PHV 59
poly-alkanoates7} It} 3t TFAE oot st d=

Ais SetiaE ol AE & of|2H, PCL, PGA (poly
glycolic acid) S-0] gJon, o] n|AFE XA T EXLH T} XY

o, SR 0 AA, HABA Bepry Ato] HliA U /)E Betign B4 2 $§Eob}
2T vl 2 Wlojx BaAEE Fao] £IATHINLL  SASIEE A Al AFAUL] Folde AT o] A
sfol o wlo| s SelaE W ASYRS) FelrEe ABE 3} sbsAe] hE AR Betadnch B Holth vl
of 753t Wk ofufet thE Al Bal7k sste, 22 Al ok ohs Rl BAl B9 Sekade HaA) Sekagn 4
oS4l Fo RAEA WEol 4, AFL 4000~7.000 kal o] FAFe] 71E Feray YA1ES HET 4 9
2, g Bohag viashy d2e) @l Wol £74RE  onz g 4RFIY L vhole B AU AT
SIS SRE oA 5 otk W W Sepade]  aro] gte] WAH T YTHTL.
Table 2. Compare features for each type of bio plastics
Bio plastics
Division Biodegradable plastics Oxo-Biodegradable Bio based plastics
Natural systems | Petroleum base plastics Combined Polymerized
Biomass content More than 50-70% - - More than 20-25%
Materials Natural, microbial Petrol.eun} Article biodegradable oxidation, Natura.l-polymer Natural-monqmer
polymerization biomass, plants, etc. conjugates polymerization
Variety PL:i’Tgi’eI:SA’ I;]zi’, II’)]:];SA,II: Ztlz’ 0Ox0-PE, Oxo-PP, etc. Bio-PE, Bio-PP, Bio-PET, etc.
Feature Biodegradability, expen.sive, Adjgstable.per.iod of biodej CO»-reduction, physicalproperties,
poor physical properties gradation, oxidative degradation waterresistance

Microbial degradation following

Degradation mechanisms Microbial degradation oxidative degradation -
Universal Plastic Not use Use Use
Biodeeradation period 6 months or less 36 months or less i
& P Within 6 months 90% or 45 days 60% Within 6 months 60%
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4. HjO|2 SatAEIL| HEE S

A YRR A BT glo] UgBE B3 9 vt
ol ZEAE A & AES ZekA"H-2 PCL, PLA, PBTA
(poly butylene adipate terephthalate), TPA (terephthalic acid),
PVA (polyvinyl alchol), PES (poly ethylene succinate), PHA,
PHB, PBS (poly butylene succinate) 53} 2|92 Z&]of| AH|
2 9 AR S Beloj Y2 B3 AT Aol &
o Zepae RS AFOR WA, BE EBY 5 9714 o
AR} Fol, LR 5 HAA DEAZ URE o] §3}o]
ABE T A= ek HAA LEA Fol A= Hio] B
g EetaE YRR 7P AsE 30, AR diEe o

22 3 utole Zepaee] x4 gEaA d4 7Hg wol

AEoHE AL e A0l

23} *JE} E‘—oHXﬂ
o Eefago] &Aoo ZAHIL Qi
@_XHW}XI Zejzzgd, g 5 EAbge] &
S A LEAZE 7Y ol el ARs|7E "k B
ouh, 13 ofujol]l AEsl7t "ok Bt ook @A Y
ol AY& HEJL Z@|o A L&A= PES, PVAZ} Sl
o, E3F dut Eejolgdl, Fejxedd 5 Y uA
AR AR 717he TEah] 913 A se] e ghd
ct.

Hpo] L W AE 25% o) ek Hiol e o] et
AA ZetaEoel vls] WA, e, 434 5
FHA, A= AFE7IU A 5 2E AFRt
S8 ARGEIAL Ao, A7 AFE FAR X4
ol weh sk, A WA, 24, A58,
E, A7) Boll AMEEAL Qe V1R AeA &

w2 &SR A Ykl vk 53
2] QFotok sh= A& 7] ok, nAE md Fol A

38214, ”ﬁ}xﬂ e o8 Atehy

1O

iz
=
EYAS
T

:

o

4o

<o ox M

2 mo |
flo oo XX & © rlo

o
o > o= %5
am e —

2
N
-

of 9ol 5 F AE TR YAl FFL vA KA
o] gl WAAE Hof, AES Aol eFshElx) gotof ¥
L ANISE Hok AZWAA, UE § AEst Aok Hi
Hof 5l 5ele] HokZ FAOR A go] SAhE: g A4
olth. B3] 7]t AR shast l&uro] Yot AL
NBA A2 AS HasYORA B4S B, 4
2R AL BB S7HTIE %ol AdEe] AEel A
SEE WA 7)) wast ol 6% AdEt 7H
2 oz AYE ek B AES 9 AL ABF &
s wfol o ZehsE o] el At Figure 19} 2k

= - EFI

w @ e

Figure 1. Various products from bio plastics[17].
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Figure 2. Status and prospects of global market of Bio plastics
(Habdelsblatt, European Bio plastics e. V. 2014).
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Figure 3. World bio plastics demand forecast (The Freedonia Group,
“Degradable Plastics to 2008”).
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