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(57) Abstract: The present invention relates to a method for
manufacturing a bio-composite material which is environmen-
tally friendly and has excellent physical propetties and bonding
strength, by using thermoplastic starch, which is made of natur-
al materials, and a low-toxic flame retardant. The bio-composite
material using an environmentally friendly material and the man-
ufacturing method therefor of the present invention are achieved
through compression-molding after applying a mixture of ther-
moplastic starch, which comprises starch extracted from a plant,
and a flame retardant in a nanoparticulated powder state, to the
surface of natural fiber. According to the present invention, the
present invention has an advantage in that a composite material
which is resistant to flames, etc. while having excellent tensile
strength and elastic modulus, can be manufactured.

]
735 o] A

(57) 8.9FA:
R
Ageo] §

)

i
T
of.
rlo
2
2
>
=)
il
o
4
2
X
4
N
e
= B
s o, o,

f

L e

\3‘_‘ “
o
I
o
oo
ol
8
ﬁv]

O 7% H1

P

Fr =
< g !
(ot o 1

e
I
o, ul
to
i
s
b
" =
|
NS »
i, ofo [y
o i
flo O o
L
i
o

% o

i 2L rh wd 2

lo
o L

o

il

P
oz ML
Z o
1o,

)

msd

ot
b

]

=1
of

Mo

Fe Yo g
(i g
|
Tl
4
e

O
—

f
o

Pt 1o,
U

o 2
i

i
mh
fo ¢
rT e
1
z
o,
e

T
1o
L

2 He

4

[N
=
JlOQZ"_,é.

T

Q.1 B
T
oL 1l
rlo
co, e

i
T N,
s,
o o
=

e

r
)
o, 1!
ol
o
o 10, ol o34 Ot ¢
)

ol (H. 1L rlob R W AL
nf o

o

U o2 Jm Jo
oX,
)
il
it
W
=
s
T,
ox
]
‘o
o
&
ol
o -
A
>,

B
¥
)
2L o
BN
i)
xh
of
|
)
jao)
o
|

”
i



WO 2022/034990 A |11 00 A0 00O 00 0O

=70

—  FAFRALE A &} A (FoF #2172 (3))



AL A =2

T
T .

PCT/KR2020/018356
gl

ks)

aho] &, 2§
24, B 5 A

1

k<]
il

%49

°]&

=

=

187 27

:2

%)

o 7

WO 2022/034990
g

=

S . ol

‘_ﬂmm] 3 T o J|EE‘N ﬂ‘._
F W TemX T W 2Ty v 2
R D Gl T
L =% B mmwoT P T M T o o
B I = gxmomo0o Kl Bleaw ™o % 2
S D B o.wmaTm M o Py 5 %
N ' - T X N
o SN .xbdlzoﬂﬂ_mﬁémmo X ol i o] — ol MWoo_e o e
A I i o = T Som e T
IR B R o - S
5 K mw TERT TR %m %ﬁ Mw [ oy Mﬁ LY
H va INF —y — ]]_ —_— )A
2 O FELTRTRIAE & =< FTZe T i
Moy, T B Ty o zo w e ® T
Wﬁ —~ NI R o K] DN R Ml 0 quLP X o
N T o iy AT O
Mo T Ao g dTTge 2 H D CO -l Bl
X EO N == R A — EE =70 =n NN ‘m_ﬂ ﬁE o ok HT Enﬂ _ZT o N
‘Ll_/eoog‘.__ NORRORR X —_— oF fo
oo HpeTEE g SwIT RT LR K T RT oy
T XPugomTagRBhdx B2 % % oz B ool M
AN O o R e, ®2A4M e
7P RTES S X o o yE WE NG omr X
A R G LW e pw e T BB AB g BWBE T D
o o M = ok o mn B N o oF K S o R M M ﬂ_.%% <" o W
= igaﬂﬁomm%%ﬂw@%ﬂ%ﬂma AN - S CH (R
5 mPwgm ) mbagprT T TEwT L UERT oW
A ﬂ%m.ﬂﬂo;liﬁﬂi, T ool & T oTm g iy Wm wo MW o T M o % 0 % )
o R B R ol U . L S VT
ﬂ%o#o%mc@ao_eﬂﬁ?ur«%ﬂ%ﬂoﬂ;%iﬂﬁ@@rﬁo%%gﬂﬂ%
e o e I I T O T o BRI g
L C oo R T D FTRHIRIL® Py
_6eﬂﬂ79|ai_.du0§|u€;oﬂﬂﬂooxﬂ|7__o__o]ﬂ_zﬂL_6LEﬂﬂﬂ;|ﬂ
PRI By U S TR PP d T S50 dnie s
KE T K" OWET HWRNOFT B oo

[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]



T .

Fo]
)=

A~
T

Fol 20~404m

o] Alzd

ks)

7}

ks)

3

%

2

=
[e)

°|

(sodium hydroxide,

dze] A g e

PCT/KR2020/018356
5%2] 2 | 21 (silane)

=

=

=
=

L

3 55-65°C2] &%
)=

1=
—H

T .

T

1

gt
X1 (mixer)
skt
A A2 A7t

}

-

2z

111
A ol A
Z,:/\

%

T .

380~420ml

J_?L
2%2]

[e)

(Sodium Polyacrylate)
}

Els
A
=

=

=
=

E A
1=
—
711
[e]
o

[e}
]

10:3:29] B &
Pl

S hs

=Tt =
T

T

-,

4.5~5.5¢, o} Al

Sd Ay B AT E

1 =
[}

PZaN
=

=
= =
T
L
T,

Al

)

A7) iz w2
A A=, 1

JES =S SREERE
=

SRE
ol =
= 1

=

T
=

2}

],

P71 A Al g

A 71

7] 24

AW = A=
el
Ak
o
NaOH)

WO 2022/034990

[11]
[13]
[14]
[15]

il
oF
o
g
&

|

o]

ol

o 4

22}

&7 de) A g ek 2l A g Aol A

v ANy
e

[16]

ol

Hog

130~150°C 2] £ 50| 4] 5Mpa ©] 42
o)
H

, 110~130°C 8] £ 50| 4 5Mpa ©] 42

o
T

1

5
T

1

[17]



o} w A,

=
=

1

ko)
-

PCT/KR2020/018356

B

~L-

o whebA, 7had

A~
T

1
T

ko)
-

181 &

A

|

& A7

o o] & ¢

e

o

=

Al
Fol A3kt o714,

T =
T .

T

A

ks)

2

2

°]-8

=

=

stz A

A 21 A

A 2

1
A=A #H A}

= 47 e

=

=

= A7)

=

T

|

Fob. bk, w2 A

T
H <l

ks)

T .

H] A 2] = of Bl A A

= A7 &
of ol
)
oF7) 9|51 Qleh. wheha, ol Al w2l A

[e)

=

H)

5

TC
k]
2]

=
=

1

I ez 7 7|
Ex
9]
%—;ﬂ

A, ¥ o] kol & B3]
oF et 7HA o] A7)

)=
@]
AM

L

3]

A
forolsl, v ¥

2 4]
Arsi

AA,

A~

N
I

4

s

3l

=

L
DS

1!

Ze a7t .
o) 7+ (vf

o

WO 2022/034990
S

[19]
[21]

FaAL

g
ojo

3

L

[e]

T

=
=

]—]H
%3

T

+ v}o|

ko)
-

2

°]-8

il LEHd oA o),

=
=

[

Al Az RS WA T2 ek

37 24

[

H 3 el

O
8

g 9

=

=
=

9] AN

[27]



PCT/KR2020/018356

WO 2022/034990

w Az HA S LA 2R e
A

& ol &3tel A

(Starch)

¥ AR
7 #-(Thermoplastic Starch, TPS)Z} &2k A tl] 7] &

=
T

=2

1

= X
RS |

A

X
=

A oAl

o7} 50

T
T .

23!

&

tol Az Jdad

%ol 43

A7)

of

N

Az @A (S10)¢}, FA A A

s

A

A7t

—_
fite]

1

7}

R

ol ths

T
T .

3

A& Az
o g

?ﬂ]—

§ vhol & =

5]

o
1

b o

I 4744 7 (Thermoplastic

= =)
E*ECTC’

¥ Az @A(S10)

A

s

A, 7 E7kAaA

[33]

3t

A Z

KeN
=

Starch, TPS)

& Atatel

= -
)

A= F

2] Al E(glycerol) 2 = (water, H}

ol =

A

s

starch)©| T}

371

[36]

A7

sh, 7HA o] A g}

A RME7E 7

—~
ﬂ LOLN
s A~
R

sl

ol

ol = (water)3}

1
Lo
T
T .

&t7]

ol 7te
o

2k
=

o] = 2] Al & (glycerol)

[39]

[40]

[41]



WO 2022/034990 PCT/KR2020/018356
Al acia=

[42] s, wke S5 ES dEY 9 AzA o2 B ] kA
AES Az, S (ball mill) TS 3l £F 9 st 0L st
n A gk e o] AbAA ARS H S50

[43] A7) 9f e Az dbyel] ek Ay DrbaAd AR R L 30 BAH
A t2A Y AME ggo R 43S o] A "

[44] Ok, A7 GAA Az GAS2008 T GAAE A g

[45] ol 2]k el A Az HA|(S20)= A7) DA AR A x ¢A(S10)94=
M2 o)

[46] ol o} Z& FAA Az &AS20)= EE AU S AAF, viEA A= =
AU 71 & 8 A E Hotste] dAAE Al gk

[47] 714, @2 g 7] £ = gGul7] = ¥ (calcium carbonate) ©|
TR o] FofA glon, o] et gk s1Lol| A A el o2 A
22 3](Ca0)oF BHAF7F(COy) E TGH-?:]E}

[48] 7| U= BAZE ATt R Sk AE A4S AT e 2N I Y]
T = g7l 22 7477 ALl _LL% 2 A G B A] = =
Zlolt},

[49] B odbg o] ol A Al @A(S20)= ol s 4 Auy] S A H{HE
ol-gste] A k20 EAE AAT A AH A S200) 2, 12} -2
S A1(S202) 9, 22F -3 @A (S203) 9, Vi - Al 2= G A (S204) <), S - H
2] @AI(S205)F E3tete] X3 H & A A gt

[50] ol gt 7} WA & U] & A 3] Ay st v} 2t

[51] © 2 7] AE @AS201)0N A = A A B A 23] 9 AFE s gz 7 ) 7]
T = g7 E Al A g

[52] oy, &z Aul7] iz = AUV FH B2 EFEoY olEd 5
7§ 58] A A gk

[53] “1e]ar, A7) Al A GAS20D) 0 A Al g G2 FE Y] B = PV E
W ek 7] 1A S 2 AI(S202)E g;}u}

[54] 7] 1AF A GAI(S202)0 A= A WA Sk} sk @ )] B
Ad 71 E EF 647k B9k 98~102°C2] £ 5 H,H LHOM 7} sk}

[55] ggar, 7t g2 A 7] £ = U7 E I 2AZ] 9 A (mixen) &

o] g3t tf & 107t 20~40um 7] 2 ¥4 q}u}
[56] e, FA" 2 Ady] B = AU 7] E & o]29*(deionized water) =
of| ¥h&(ethanal)= ©]-&8fo] A H oL, Aol A 24 A1 ZF 5 <F TRA] A A 8
SAefol G Ay 1= F AUV E HE S

[57] thg-o 2, A7) 12 23 @A1(S202)00 A 20~40um 7] 2 3| &2 A )]
T = Ady] B¢ Az EaskE 7] 23 B4 ©A(S203)E -3 g

[58] 71 22k 24l GAI(S203)7= 371 12F 2 S AI(S202)00 A 12F - Dk



@)}

WO 2022/034990 PCT/KR2020/018356

A 7] B = gulr] ey &2 2 29 9l = 2] F(Polypropylene glycol, PPG)<
1:29] Hl &= 233}

[59] aejan, gl e e g 2E 5E A S0 W o
10A] 74 5-0F 29 (ball mill) &4 S 53 8ko] 20um ©]8te] A7 & 7HA &= &
A 23
[60] Lo, Al e dA RV E ol gt el vba s Al A g
k

15000rpm ] 2522 of 4% 63 ok 4xtelloll AA YA ¥l & Fo)

[61] Cher 0 =, 247] 22k 24 @AI(S203)ell A 20um o] 3] A7 2 W ¥l E
A7l = = A7 B¢s 259 A9 E 8 v AV E Alxshe v
i Al GAI(S204) 5 A 7

[62] A7) Y B Az S AI(S204)5= A7) 23 W2l EAI(S203) 0l A A E E
Ad 7] Eiz = A7) B8 4.5~5.5g(0 A A= Sg)oll of A EARS
380~420ml(F} A &} A = 400ml) B ¢ W2 H7Ee & 3kt

[63] 18] a1, WEE7| & o] §-3to] o g 305 FoF 1200rpme] S E A& 0
Al acia=

[64] 1o, Rk ZRES 9oF 23~27°C9] S XA 50% X F o R 259 A E
Faiatar, Y4 )71 o] §31e] 15000rpm o] 58 2447k ok x| &Aoo 7
AzxA7E BG4S FAF 2N Y 7] 9] s FH 530

[65] o A7) vx B3 Az G AS204)0 A H 5 U 17| 9] B Eol
A A7 5 7HA =5 3" B s B sk @A(S205)5 48 3o,

[66] A7) S B EE @A1(8205)= A7 Ui B Al 2 w1 (S204) 00 A
HEg v A7) 9] & g ol et £ e & o ek 1A E Rt sk ko)

[67] ol A&l 1A ZF &9t WRkSh= o] & = E kA Y 7l o] 4 (ultrasonication) <5,
Z59 A E 35ty YA ol

[68] 7] Y w e Al = EA(S204) 0 *1 H58 Y= 37]9] T SHYE
740l glon, o] & Fo|F7] Y= 259 A T8 glo] iz stk

[69] 259 A8 wdky E3E 9] LA 2248 97 0}04 71 ?_POH gHfrE o] o=
BAAES FESe 5o e, o)y g 259 A E Aoy G
A 7] = = Aol g8 AR EE 55 HHPOM

[70] wpebA, 1A ZF E ot ' o] L8} 7t E] o] WA} A o] B | v 7] 9
G4 A 7] B = Ad)7] B8-S oF 58~62°Ce] &% HY A 23 AYE
Ela=y

[71] 2ejar, v el A e Ad " S A ] B = ] ol
Ze]olaE Y E E(Sodlum Polyacrylate)& 7 7}sHt}.

[72] o7|M, Z]olAHANYEFE FARL 7 E Ao A 5% 24 & THA RS

[73] ol upe}, vhix o] U3 AV E JPA EE T g}
[74] ol gt ZeolAHAYEHFS H o] 8~10wt. %0l dl@sl= o2 HA7s &



PCT/KR2020/018356

WO 2022/034990

= Ad7l

T
T =

& A7

=2
=

=
=

o) e} 3

TH

=0

H

71 9] Az

)

AO

[76]

g 533t
EE

B @A(S30)

¢

3l

=
1l

371

[78]

49} o] &-Zhe] A 2] (Alkali treatment)

5
T

At}

= 2
= T

J 2] (Silane treatment)

Al el %

o
T

ihI

(sodium hydroxide, NaOH)

FASER

2%2]

of T ¥ °F 25~35%-3k(t

A g H

A
T8

[83]

A g

)

w2 kA= 304

ol
oH

FA 3t

Fis

EEDEEERE

A4 ol

5

vk, S A

[86]

ok
2

d] ¢l (silane) =& ol HE &

Al
=
s

5%2]

[e)
™

2 gt

[e)
™

)

w2 kA= 304

25~35%-3Hk

A
3

7] dA o
g 59 3o,

7
st A (S40)

3
=

w o
W B
%
T B
= i ]
ST %
7o B
= 3w
w o I
[
MM
® ® O
XY
T N
* TN
8
4L
=
‘I_ﬁll_ﬁl;oﬂ
daﬂw.__iL
T~ M X
%0 ® 9
NG
T8 =
ﬂuuﬁ
S T
MWLH_
n O
=5
el N
pn T
Jof) TO oln
~ 4T
%0 NT
BN
= o
o

3
]

2

YA
ar



PCT/KR2020/018356

WO 2022/034990

3
]

“1¥] 41, 130~150°C 2] ol A SMpag] ¢+
110~130°C 2] o A SMpa2] +& o & 303+ #) 2k 7}

[95]

R

013
H

il

—_
fite]



55~65°C<]

o
T

PCT/KR2020/018356

1

5
T

%1-

HEE

10:3:22] H]

=

= A=
arT

27 E 4.5~5.5g, oFA| EAFS 380~420ml

525, o} A EAbe] E3H o] of

T
T=
T

il

& A7

& A7
Aed=dAE R S

Ho] &, B34,

=2
=

|
|
|

}4

[
[
[

q.

q.

WO 2022/034990
)

Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

[e]
[e]
[8
[

&

=K
o

—_
fite]

B
o

Aol Al

1

|

[}

q.

Q_—rL

3|

[

=0

Aol Al

1

ol
Hr
o

H}-o|

=
pis

]

]

4

°
9]

ol

17}8t

7%
=]

(Sodium Polyacrylate)=- %

=
=

1=
—H

71 A A

o F 5% Feloba T

|

[}

q.

Q_—rL

3|

[

=0

N

H

A< Al

Hr
o]

+ v}o|

5
T

£ o1&

37 24

i
)

fite]



WO 2022/034990 PCT/KR2020/018356

[ 73 7] Al 6 3ol oA, 7]+ Al =,
g2 Qo) 7] B 455 YA (mixer)E o] £3F0] 20~40um 7] 2

Bk 1AF A A 9

A7 12F @A e A E E o] Alzd g B2

ke K 2x}mﬂﬂ7ﬂg Jﬂokﬂ 1%*"—01 15 ﬁ%

A

F

=

_l]m ok

o =]
A =3

Ao R =

f;o Q) O']/ﬂ /\]-7 | LA A g el A v =,
é £ 2%2] 48 E F(sodium hydroxide, NaOH) -8 <1 o]

25~35%-3E Hit - T3k B A2 = dE Y Al b e
I

gas] A

A7l dzbe] el Gl el Aeld DAL FE 574
Al g 9l (silane) =8 N o] 25~35%-7F Tt T =3 D AZA 7= Al

Al @AV R E = s 5 o' sh= 1A d\_zﬂ E o]-&3kniol 2

Hﬁ]—]ﬂ/] ;(ﬂl H]—H}j
d739] Al 8 el SlofA,

237) bkl He] @A 2 Aelel e @AGNA Zh7te] ool

AR VS SIS, Dol k7o) 9 42

(73101 A 9 &l

A A AL E3s 23S
T X33 130~150°C2] 5o A SMpa o] 4] ¢ o & 103t 7kt &
3 Z

H
B 110~130°C2] L5264 5Mpa o] 4+e] ¢}e o =
oM DS BY O S AR &
R ERESTEH)

JE



172

PCT/KR2020/018356

WO 2022/034990

o) o < L) o
— o on =<t L
(¥4 o8 V] (¥3] v
50
70

51
o1 mm
K N E] |5
= " H Bl =
b == o BE &
L e Y
i i
70 o] (oe| | |
4 W g z0 P wv
% kS i
AL

™
su | |on
5l
ol

o o o =t LN
o L® L) L& o
oJ LGN ©d od o
(V] vl W vy W

.L!
®r
=
] ki
ke rd
A 1|
= Pumﬂﬁ, wwﬂu a ..rE
o M N R B
L v o ..uE
(] o b HWE

= 4= e

s o o H LA
B kD
i i K.
=1
~U
gu

OH
/%rci\
HO HO

Glycerol

Starch

*
Kd

' OH
/Yi—/—)a\
HO HO

O/

O
/%
HO HO

0

Thermoplastic Starch



2/2

WO 2022/034990 PCT/KR2020/018356
[5=4]

O-H
+ CH;,:CH-%LO-H

O-H

Schematic of Natural fabric
Natural fabric Alkoxy silane
e

‘ Silane treatment

Schematic of Silane
treated fiber

Alkoxy silane cellulose

A A2l A 2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2020/018356

A. CLASSIFICATION OF SUBJECT MATTER

DO06M 15/11(2006.01)i; DO6M 11/00(2006.01)i; DO6M 13/184(2006.01)i; DO6M 23/08(2006.01)i; DO6M 101/04(2006.01)n

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

DO06M 15/11(2006.01); BO9B 3/00(2006.01); B82Y 40/00(2011.01); CO1F 11/00(2006.01); CO1F 11/18(2006.01);
CO8B 37/08(2006.01); CO9K 21/12(2006.01); DO1F 1/10(2006.01); DO6M 11/00(2006.01); DO6M 15/03(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: Y= (nano), 41 (fiber), € 7}4~4] (thermoplastic), #14- (starch), =& A &

(glycerol)
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-1592965 B1 (CHANGWON NATIONAL UNIVERSITY INDUSTRY ACADEMY
COOPERATION CORPS) 11 February 2016 (2016-02-11)

Y See claim 1. 1-3

A 4-10
KR 10-2004-0022101 A (AHN, Byeng Gil et al.) 11 March 2004 (2004-03-11)

Y See abstract; and claim 1. 1-3
KR 10-1592967 B1 (CHANGWON NATIONAL UNIVERSITY INDUSTRY ACADEMY
COOPERATION CORPS) 11 February 2016 (2016-02-11)

Y See abstract; and claim 1. 3
KR 10-2016-0140505 A (HANBAT NATIONAL UNIVERSITY INDUSTRY-ACADEMIC
COOPERATION FOUNDATION) 07 December 2016 (2016-12-07)

A See entire document. 1-10

Further documents are listed in the continuation of Box C. See patent family annex.

the priority date claimed

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

«L» document which may throw doubts on priority claim(s) or which is “Y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>» document published prior to the international filing date but later than

Date of the actual completion of the international search

03 May 2021

Date of mailing of the international search report

04 May 2021

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2020/018356
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
JP 2006-239515 A (AOMORI PREFECTURE) 14 September 2006 (2006-09-14)
A See entire document. 1-10

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2020/018356
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-1592%5 Bl 11 February 2016 us 2018-0209070 Al 26 July 2018
us 2020-0115825 Al 16 April 2020
WO 2017-014382 Al 26 January 2017
KR 10-2004-0022101 A 11 March 2004 KR 10-0481044  B1 07 April 2005
KR 10-1592%67 Bl 11 February 2016 WO 2017-014383 Al 26 January 2017
KR 10-2016-0140505 A 07 December 2016 CN 107709241 A 16 February 2018
CN 110467211 A 19 November 2019
us 2018-0148343 Al 31 May 2018
WO 2016-190718 A2 01 December 2016
WO 2016-190718 A3 12 January 2017
JP 2006-239515 A 14 September 2006 JP 5109039 B2 26 December 2012

Form PCT/ISA/210 (patent family annex) (July 2019)



Z A Z AR I A =4 ZUH 5
PCT/KR2020/018356

A. b o] 3= 7| e F(F A58 E7F(IPC))

DO6M 15/11(2006.01)i; DO6M 11/00(2006.01)i; DO6M 13/184(2006.01)i; DO6M 23/08(2006.01)i; DO6M 101/04(2006.01)n

B. ZALE BoF

ZAME AT HFAESE/7E 71A)

DO6M 15/11(2006.01); BO9B 3/00(2006.01); B82Y 40/00(2011.01); CO1F 11/00(2006.01); CO1F 11/18(2006.01);
CO08B 37/08(2006.01); CO9K 21/12(2006.01); DOLF 1/10(2006.01); DO6M 11/00(2006.01); DO6M 15/03(2006.01)
AL 7] ofel Hahe A o] 9o ¥
G 5AdEte g e ) S Albe i AR H AL 7ol 7)A€ IPC
UESEALANTH F AEFNH LT H: AL F A el 7] A E [PC
T A Z ALl o] - A4 dlolH o] ~(dl o] Hul| o] ~ o] i A B A3 et AT
eKOMPASS(E5-5] 4 W5 AAA 2" & 7] 9 =: Y= (nano), A (fiber), € 7}42A] (thermoplastic), A+ (starch), = &
A& (glycerol)
C. iRl
Fhel e * ey ¢ B FAEE sk E e 71A = A
KR 10-1592965 Bl (-1t g Akshg = th) 2016.02.11
Y ATE 1-3
A 4-10
KR 10-2004-0022101 A (¥ 5)2004.03.11
Y SR ATl 1-3
KR 10-1592967 Bl (- th 8h L A8+ B e 2016.02.11
Y Lok AT 3
KR 10-2016-0140505 A ($H2 o gt 2Fshed =t 2016.12.07
A AA = 1-10
JP 2006-239515 A (AOMORI PREFECTURE) 2006.09.14
A AA = 1-10

[ 57t @l cazel 71 A5 9. g Es]o] et WA B A4 A L

*ed wale 51

e padl gt T EAENY EE A Fo FolE BHoR, FU9 PE)
3 3 2 gror Bo) 7)) B v o] 28 o 3hr] H8f 2

DR ] F ol A - il

B SAEddR “X7 EWe #Eo] e wd. s d shvte s Ay vy e
ol5el ge A= A5 EE AR o] Qi A0 Bk,

L 40 FR 9 wor EaH ) Tl o glu e 25
7HQ] T L= T;]—.E—i-—‘i— Y ':v‘]?izﬂ' 'ﬂ'\__o] 9}1\1’“\':&- OHLO T':?q ] O]'L]' o])b]o] = d‘ﬂ'
emma ke AR o agtel Yelatel Al AR e A A

oo ; He R gl Ao 2o
“O7 TF AL AR, AN B Ve Sae et gl B
P e o) o] FAHY O FAENY olgle] FH e & TALHSSATA Ko LA
T A ZAPe] AA e Y T A AL T A EE Y
2021305403 (03.05.2021) 20213054 04 (04.05.2021)

ISA/KR®] B3 2 352 A

yEys 5534

(35208) A B G A AT FALZ 189, 4F (EALE, E A4

HAAAD
A A1 3 +82-42-481-8578 A 314 3. +82-42-481-5373

A& PCTASA210 (- H A £-4]) (2019 79)




ZAZAR A TAEUNE
HE&EH B AFR

PCT/KR2020/018356
jjfgfjg—“;é%"” A 2719 N EE LY 2719

KR 10-1592965 B1 2016/02/11 US 2018-0209070 A1 2018/07/26
US 2020-0115825 A1l 2020/04/16

WO 2017-014382 Al 2017/01/26

KR 10-2004-0022101 A 2004/03/11 KR 10-0481044 B1 2005/04/07
KR 10-1592967 B1 2016/02/11 WO 2017-014383 Al 2017/01/26
KR 10-2016-0140505 A 2016/12/07 CN 107709241 A 2018/02/16
CN 110467211 A 2019/11/19

US 2018-0148343 A1l 2018/05/31

WO 2016-190718 A2 2016/12/01

WO 2016-190718 A3 2017/01/12

JP 2006-239515 A 2006/09/14 JP 5109039 B2 2012/12/26

A& PCTASA210 (5531 F=718-2) (201941 7¢)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

