wo 2020/005040 A 1 | HINN 0000 KO0 Y00 0 0 000

12) 53 g 5&9?311 o3l A FAEL
(9) A A A 4 A4 7] é} 0 OO0 O 0 O A0

= A A= .
(10) FTANHE
43 FAFAL =
20203 1 ¥ 2 ¢ (02.01.2020) \wipO | PCT WO 2020/005040 A1
(51) FAEH]EF: MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM, TR), OAPI
CO8L 67/02 (2006.01) CO8L 25/12 (2006.01) (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML,
CO8L 51/00 (2006.01) CO8K 7/06 (2006.01) MR, NE, SN, TD, TG).
CO8L 51/04 (2006.01) CO8K 3/04 (2006.01)
CO8L 33/06 (2006.01) CO8K 5/5377 (2006.01) Z:
21 FAE=LWE: PCT/KR2019/007946 — = AZAE A &} 7 (2= 9F A21%(3))
(22) FAIEYY: 2019 79 14 (01.07.2019)
(25) 29d9: Gk
(26) FNAA: Sh=of

(30) SAAAR:
10-2018-0075811 2018 \d 6 4 29 1 (29.06.2018) KR
10-2019-0077961 2019 \d 6 4 28 1 (28.062019) KR

(71) E49: FH 342 F) (LOTTE ADVANCED
MATERIALS CO., LTD.) [KR/KR]; 59616 &}d &= o
A o] A R 334-27, Jeollanam-do (KR).

(72) 282 191" (KIM, In-Chol); 16073 7 7] = 2] 2}A]
a4k 56, Gyeonggi-do (KR). & 7] &) (KWON, Keehae);
16073 77| % 2] 4 A] 1142 56, Gyeonggi-do (KR).

(74) N Ql: #FolEFHQ (PANKOREA PATENT
AND LAW FIRM); 06234 A &-A] 74 =8 2857
70, 135, Seoul (KR).

B AAF (=] ZAT Y &, 7 RE FRe T
Y Ao HEE $3lol): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DI, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, IP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TI, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

84) AAF (BEe] HAZF Y= g 7hes BE S/ 9
] 8o 13 E 93}9): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD. SL, ST, SZ. TZ, UG, ZM,
ZW), T2+ Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,

(54) Title: THERMOPLASTIC RESIN COMPOSITION AND MOLDED PRODUCT USING SAME
Go e A rtay oA 2 E R ol E oIS AEF

(57) Abstract: Disclosed are a thermoplastic resin composition and a molded product comprising same, and on the basis of 100 parts
by weight of a base resin comprising (A) 70-90 wt% of a polybutylene terephthalate resin and (B) 10-30 wt% of an acrylic graft
copolymer, the thermoplastic resin composition comprises: (C) 1-5 parts by weight of an epoxy group-containing methacrylate-aromatic
vinyl-unsaturated nitrile copolymer; (D) 15-20 parts by weight of a catbon fiber; (E) 1-5 parts by weight of a catbon nanotube; and (F)
18-20 parts by weight of aluminum diethyl phosphonate (ADEP).

o

0

f
el

(57) LA B 713, A) Fel Az o= £ 70 F% U4 90 FH%, L @) ofAUA eprE
R 10 F2% WA 30 Fdu 2 T TR0 100 F@50l Ol (€ G EAY B v ad ol =. e
: o A s TR

5 vd-2xs yEd 3534 1 D) B A 15 T WA 20 T (E) Bhve
M = 4

Y A s 2P 9@ 0 velguasolE (ADEP) 18 F3Y 14 20 FEFE wdehs,
o 33 -
[e]



[2]

[3]

[4]

[5]

[6]

WO 2020/005040 PCT/KR2019/007946

o Al A
W o) By Grtay X 2AE Lol B8R HIE
7] & HoF
A7l aA] X ZAE L o] & o] &3t A T A3l Zlo|t)
| 47 &

3 A AR ApEAF A ol gk AH] Al dstE o, A AR
EUZ 7|29 €09 &S 20154 7] 508 160 g/kmol A 120 g/km =
R, o1& 23 A5 A& Folsta vk tlEo] A-sAke] 1T -5 9]
obA/H o] HE o] Z7Hi= 1970\ o) ¥ 30% 2] AHEA} T} Sk
£ ¢ 4 o7t} B3 EV(Electronic Vehicle), PHEV(Plug-in Hybrid Electric
Vehicle) ‘5 2] 1 712ke] 4835 A A= AbE ko] AH] 7)Aol d5=2Ql
QAR AU FARES dAsH] g i o2 o] AE A B RS Y
gk o] g7 R ¢1 4 ¥ o] At ko] T AL hrt. AbE 2t
AT AL AF A o] AR A A QL ek B A, v ket
l‘i‘x} XHE_ EL H?"LXH =52 X]g]'ﬂ AT A5 A2
LH;G—;(HTL;_ PPE = o
A -g¥a 019_1/}, X}%i} ;L}_% e 549 5”4] ToE Xﬂ §HA 0 2 ARg 3 AL

ool 3t mAA ARES ABA L] 4] AAA = ThFE 5ol
LTA B Eof VI AH FE, WAA, B D A A 54 9o H el =
A712ke] ol ubel 1714 54 D vl SAE G434 2 7H 0 dok

NEA s DA ARE FEE B2 REA | BE, DA AR BE
AFA 2E TR ARV HHOE A% AV N A4 AE Sl 4L
2o 907 5 vk upebA o] e F H e BT 5 YL A4 549
el 7 2

7 .

t = d 2ps| A A] s a7 ¥= S o= AAurE A A
Wito] thekdt A o] o AT 3 t] Bof ¢lA o fa s TS = -7t
ot dubH o g Al Al iz w2 Ao 2| A e 2 WER T whebA
Az sk 2ba] s ol gE A a7+ an 9t

o= Ariate] Fofjol] whel A EE T osA &AL vk A7k

e 2= 53 8ol Fd A5 23td o =l ﬂl“i—x} ZHE% %Jﬁ” =



WO 2020/005040 PCT/KR2019/007946

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Aol el FelAlf, 7hEAlf & e S 2 o slkol
FiA o ® golgh Holuh, vt WE A 542 PBT Wi 2 2 &= A4l

S L= A Zo] 7hgetA gt o] & B.gksty] flahe] ook gt aritale}

£ 34 (blending)3h=tll, th A &1 Ao et dl-of A H 2 U EH-~E|
T HA(ABS) ol v} aFARE REFC ol 319 o] 5 A 72 Uvel o ste] 47
HallE oL, Lol A d3E 7] 7] vlitol] 59 &= 2 w2 d 5A4E
Q8= AHs Ak %E ﬂ Z—i% AN A S 7T ABSSF FERA 0 R

FAFEEA R Ebel el S8 ol

tadEUEY FM o 2

ol UV 3 2 stel ZFeha S WA 54 7 pRTS g el

49 PBT] 941 S 3% 5 qlof et 45 52 B8 Th sk,
PAR

bR PBT 9} ASATE 212} Al 2 A 2 <73t u}sﬂr o] A7
A=A, AAe 2l s, 2 G S s Z R of el wA S 7.
i 4 FATE A
7l=3 BA

JJrXil ﬁﬂé —’r—?l

A TE oo upE 057}**4 A 2AEE, (A R 2o B

T4 70 T %% WA 90 TF%; X (B) ot T HA 1HIZE F5HA 10 5HF%
WA 30 =F%s 23 S}L Lm*%] 100 =50l thall (C) ol F A1 7] g

Hetade ol E g v d-E¥ 3 UEL FFTA | T35 WA 5 T
(D) 2 A1 15 FEHE 1A 20 5390 (B) S R | RN
Fepil. 9 (F) 4515 vlo) g ¥ ~ 3] Y| o] E (ADEP) 18 &% %] 20
TERE x3eg

A7 (A) Zetdd e 2y ol E 249 alf A%+ 0.36 dl/g WA 1.60

471 (B) oA EA 1B ZE FFEFA =, oA A nFE FFA =
WS uld g A 2 Bx st UE- dEA v 292 E 353 A
S Foheh= Ao-4d T T dAd = At

47] (B) o} A HA gt E FE A= g ofAE A st F3A =] 40
THD WA 60 THF% R 7] BFS I dFA 2 X3 UER GEA 7}
gtz E g dte ol dAE 4340 TH% WA 60 THRE £ 5 Tk

A7 By ol A 12 E FF3 A= o 74 ©] 200 nm A 500 nmY 7
9} :

g71 (B) ob Al L2 E T A= ol A H RYE - ~EAl oA g o] E
:LE}EE FEHA(g-ASAY 5 ATt



PCT/KR2019/007946

Fol, 30 = %% WA 70

[s)

|l etz 7 o]
el o

A

%2l

?ﬂ]—

=
=)

=
=)

F Wl et H o]

F Wl et H o]

1

k1

1

=]
kel

jm

Al 7]
30 T %% WA 70

A1 71
Adu et g ol E

2
==

2
==

T .

71 (C) |
71 (C) |
] =

T

\
\

5
2]

WO 2020/005040

[15]
[17]

0%

-

—

0
==

(S
;OH

Ho

ZF%; 2

=
=)

- W EF=E 9| o]
HE=1nm WA 20 nm &

1

kel
=]

A7

2=
=

Z2YUE
7] (C) I

)

[21]

[20]

21 gm WA 10 gm

ﬁo
)

jane)

5

20 =% WA 25 T %2

T .

(ADEP):=

E

29y o]

t ol el 3

5

71 (F) &1

2

[24]

-

23!

[25]

0]
=

1415} 2} % 7} 30 dB o] A
ATt
9] UL94 V E| 2 E (UL94 vertical burning

| I

&
dEEREEEEE FE

1 2
=2 T

3

4
(o]

=
=

T

3

A AR

=
-T-

| I

AEE7F 10! S/em ©] %

ASTM D4935-99¢]) t}e}

3.0 mm

[e]

T

= O,
T

L
=3

L A7

3T
™

e}
e}
e}

71 4

)

S
e

471 4

[26]
[27]
[28]

-

0%

-

~

ol
M

ol

Hi

e]
0

!
o
o~
ol

0

B
ar

ol Al 24

T
T .

. ©l

T

v
T

}

O
8

g 9

=

o A

ul

[31]



WO 2020/005040 PCT/KR2019/007946

[32]

[33]

[34]

[35]

[36]

[37]
[38]

[39]

[40]

[41]

[42]

4
TA, WY FFA, 12 E FFTAE o] s}

2 A A A, EE3] A5stA] E= st Hd dAold 54 U dAE
53} A 21 & v 7 (Transmission Electron Microscope, TEM) 2.2 &4 &+ A}Z1 /4
Aol & o] &ato] A% gLo =, tha 42t 100 70 8] F gk o] &krt

2 A A A, B3] A5t E= st Hg dolek 54 U2 &S
7o 549 dolof 4l F g ofn| kot

2 A Aol M, X ghrol & =4 (A 7F = V], C1 WA €309 & 7], Cl
=] €309 ER LAV, C6 WA €309] o} H 7], C1 A C209] LFA|7] 2
o] F9] 3O o]Folxl oA e s = X &7 & X 3ke A& ofv| s},
"HI X SHrol gk A4 (AT e XSV 2 XS E A a4 AR Holgls=
A& o] gt}

A ool wh=, (A) EF A ZE ) E 54 70 T 7% HA] 90
TE%; R B) okAEA IHZE FFFA 10 TR WA 30 TF%E o=
7] 27 A] 100 T #-0l) th3l] (C) o) FA] 7] & et He o] E- ek
HE-BX3 UEH 534 | % WA 5 55 O) G2 A F 15 53T
WA 20 5 (B) $AYmRE 1 $372 WA 5535 2 (F) $71 5
tlol & £ ~ 3] | o] E (ADEP) 18 &% WA 20 TFF& E3ste E7taA
TA 2 Eol AlsH

Ay gt
A) ZEFEdH YT ol E X
=2 2l E| ) 32 -2 ©] E(polybuthylene terephthalate, PBT) %] =
L4-Fe =3 HdgZza4 e fu g g zg ol EE A o AH =23
HES A 7| AL, = o 228l 2 a8 JEG A A 37 538
Fe) e le o Eeke|o] E7k A4 5 glu,
T A9 TA AL E o] HEl AV ZYFEHAH Y Yol EE
Z g Egv g d 28] Z(PTMG), =] o & dl 22 Z(PEG),
=8 Z(PPG), AW Zo A8 2, AW ol & s E&

¥3 FEY FFRA, EE OlE WFA T ARG BAYD
2ol WAl Ee) g Teol Ert ALEE S5 9,
A7 Ze)itd g g Z ek o] E 42X 3= ASTM D2857¢] wha} =4 3k

= AL} Q& S0, 7]

E FHEE=052 WA 1.25d1/ed = 9lom,



WO 2020/005040 PCT/KR2019/007946

[43]

[44]
[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

~J]
S
=
N
" o
S
of\
oL
R
L
£
fm ot ox gﬂ
ol 12 ¥ i

g M
Nk
of
o
Y
©
[
i
N
L
i)
(&
m
ok
of)
e
-_&,
|
©
[
i
N
)
4
i,
of)
e
-_&,
R
9
o

jus

o
O

r
=

SOl
L
ol
-_&,
S,
i

e o
Ol
P‘L
Ir
My
o @
B
i

[y
L g

i
[
[m
ot
ofy
g
ox 9,
o
o,
)

-

29

o
bl

offf o of
o ox ox ot |U off
AL
| r
1
of
ol
Y
uls
2
1
e
X
=
-0
)
of
o
_>?l_‘4
KU
o
|0
o
{m oy
off
@
=
>
3

L im
i
gl
OEJT ‘
i 2
N
i)
[H

2o
[N

<o

o 2

-

ot {0, i R
N
PN of
o
L
K3

o
4
%0
o

0%
N
©
&
i,
)
-0
b
ot
ﬁ
K
2
rir

°
i)
©
&

©
=
©
[
)
=
-0
il
©
it
2
iy
-

o
T
=3
i)
M
o -
> H
uls
AN

Wy o
o

=
=2

ol E a5 ol d # 4] oo E 15 % o] &9

UARE, W= AL o] of] A| x| %] o=}

2 E FTFA e Hat 974 200 nm WHA] 500 nm & 7

200 nm W %] 400 nm, 200 nm W #] 300 nm¥ 5= Lt}

A7 He QA4S Y JAE F3A A v A (Transmission Electron
Microscope, TEM) 2. &2 A 3t AL A4 Zl o] & o] &3te] A% glo g it
U2 100 7H 2] i ghg o v g
a1 A

flob %2 %O
d 0o
il
2
fr

it Hz

i
o
>
oo

s
o

oy
N
O
2
H
it

o,
&
2
i
iyl
2w

=

o]

289, 2,40 W 2R, B E 2R, v d B, 0 e ol
§0r, o] B 9 iz EEstol AHeE 4 9lvh of F uhE A e
R

°
A7) BX3 VEH @A R olad2YEY veladR2y
FulRUEY ol glow o5 this = Z3slo] ALEE 429l o] F
A sH A= ol AH R UE- S ALES QT

7] obmd A At E FE5AE, vtEA e =,
oladZUEH.-~Eldl-olTH o) E 1 X E FF3A|(g-ASA)Y 5= Utk



WO 2020/005040 PCT/KR2019/007946
6

(53] 7471 gASAE & ofA ™ol EA| arfto] ol A 2 E” W AE RS Tte]

o]
2 oladelolEA nFre A EE $E wee AN s Az 4

7l ol H A Ot T E F5dA =

ol ¥o Ko ¥o no
S
P
i)
)

. (2
=
g
ox.
)
Y
P‘L
i)
¥
%0,
£

[54]
[55] B whg o] A o)
ko)

c
=
1

>
N,
ok

e e ol =g M d-EE5 UED FFEA
5 e G ool B v YR E e Y EY
+ s et dol EA FEA T a0l $aF

dEEE UEY $EEAE 12 EAA Axd 5 oo

[56] of] Z-A|

N
N
{

oz
A
rioh
t
i
5y

[57]

)

(W

O g
©

[

T o &
o DX
p

o
Ly ol
%2,

i)

o
N

b e 2

=2
ool
)
o i, ok
AN o (= o
we, & o

iy =

Y o

02, bA
= >
=2
(A=
rlé_&
jilN

Ei
BT
Buuu
Y ol
e 24
& N
o3 OH
I oly
of mot
ofy 2
o
-_&4

ol 1
i
ke
ot
v
(m
©
ok
of
o
é
uls
%
oSk
I
jus)

i
(Lo
off
Y

[58]

=
ndk
-_&4
S,
)
30,
RN

ol

oy
N
o

[59]

o2
AN
I
(e
(L
ofi
-_>‘4—",
il
rir
>
SR}
=,
Q
=
A
Q
o
o
e
Y
ﬁtl
rigt
>
hu
=,
rondt
il
B

ﬁtl
[ o
>

g
=2
u, ol

s,
Y
i
rft
i
2,
=

2

> © &
L o
_‘>L
o
>
ofo

2

e
il
P
hu
o
IS

5
o

[60] 371

[61] A7l S Al d-Exsl UEY 53 A =, A d =2, ~EA E
|, o-HE A D olmada U EH] FF34A),
]

b2 s Al = ~E ol ad 2 EL Y] FFFAE E 5 vk A d 2, ~HA
60 THF% WA 75 5% D ol AHZUEH 25 TH% WA 40 SH%7}
T5TH 2~ d-olad 2 YEZ F5 A (SAN AN

[62] A o 2, o ZEA Y] F el Aol E- S ud-Ex ] YEY

SN’
S



71 (A)

4
=
9l

71(C)

|

E

]

%
]

Z

o
T

1

9
1

3L
[
H

=
=)
=
=)

o
S

(6}
S

(6}

st
=

PCT/KR2019/007946
ol E %] 9}
31,10 5% ®.o}

A

J

|du el g o)l E

31 el
—_=
| &

A

Z,:
}71 (B) o} E A 12}

A9} 7] (B) oF AL EA 1B EE

717} 283 A
A9} 7] (B) oF AL EA 1B EE

14 Sof Z] e =l

A~
T

E

T

s

A
-

=7

O/\c_)]
d o]

Fol, 30 =% WA 70
[e}

Elx
3L E)
—_— =

ks)

H &)

F

|

| By

]

Aol o
b=

1=
=

1
1

o
1=
=)

T

=
3} A4 ol A

<

T LA (EGMA-g-SAN) ¢

g 77

oL
(6}

WO 2020/005040

[66]
[67]

ol

ol

ol

0

Ho

e]
0

-

T
He

D)

[68]



PCT/KR2019/007946

WO 2020/005040

B
wju

B

(B) o= Al L2}

2

= =

}

A
vl

i =]
L

Al
b2 527} ol

[s)

2 Uehi7] of 2l e 5

[¢]

Z0o] 3mm WA 10 mme]

=

A - lel o] 910

st Ak AV =R U EAE 4

5

= g4
AT,

=

Z,:
1 mm WA 20 mm, ¢l

1
7l A=A 2 AR} ap 2+ A

<3
=

& 3ol
T

T

[¢]

T

Y] & 2] = (conductive network)
A7 da A

371 (B) oFAL A T1EhE

| I

SRR S

[71]

0%

-

B

ol

SRR

2

Aol

YA
ar

Y E=A

l
_EU

ol

Ho

e S Lok A A 08, 93 R

=

o]
AR

A~
T

]

!

7.
HEN A= 7Fd el 9

At 2 Aol K

ol



o

=

PCT/KR2019/007946
& vehy 7] of ¢
b 927} 9k,

[s)

[¢]

T

AU =T E(SWCNT), th5H B4 U =/ EHMWCNT), £

g el A7) A=A AR 5} 2 A

Y ES =2 A7) Aot A Aot 219

4

&
LA

AT,
(F) €715 Hold X9 d o] E

(=)

-
U

]

WO 2020/005040
7

[80]

A ECE R

5
T

ol ehg =3

T
T .

—_
fite]

il

ol

0

ar

o}
e
i

jruzel

0

2T Y| o] Ex= 20 %% HA 25 TF%2 ©

Ay
s ol

==t

Z] 100

)

B
wju

B

71 (B) o} E A Z1e}

A, 3

A~
T

71 (B)

|

71(A) e

)

7HA =

3

7%
=]

7] 71k 3

Abe kR A, Dot A A, UVSHA A, 24,
1

(G) 71EF H7HA

[85]
[87]



PCT/KR2019/007946
10

WO 2020/005040

J— \O
JW_ . o) O o}/ — N el o % m_wﬁ N
) G ) #ﬂ o o T T it a Fgar =B onT
oy g = B of Fy, = 70 i o o o < <o
b E o2 2% Ddw = zZ ., Xwg® o 5
o 3 - B oy Moo L ® Y So w P 29
S S SR I e IR B o x ew L og R o
gar S 5 MusoBw Ta o 4 opis owmpy IR OLT
—_ pise] P o
TE s 2 Beae gk = 3 © T ET TRNT FE N o n
WE T U oz N S B 4 x¥EE Tediw w4 X
O#‘WMM‘% < N ol ﬁﬁoﬁ Lf‘uﬂo 17_mo ol N ATQO _OOHﬂ_A|ﬂO :.LH mpmwu
BT T g w L <0 ¥ Ts Bz ® 2N op
P m® D XGoTld Te g omEZD we P g% OF
I I SR : E N =T X - R Y Sy KT
s I P ) T ogrmILiL TTEg o3 3
mlDﬂm mﬂTiATﬂﬁlﬂmM Md_“o_e ﬂﬂﬂ;lgehu_é o E o @ @UEM m
oo ° 3 mn_ N LR o X oy B - = 9% N mo B ol = e = E
X < o = WWJ]r EL.ﬁATJvOE éladﬂ K| X %0 X of N ®TOTH Bo YL )7
iOOtletdlAaEwﬂo_e _/t a@&m dumo UHUW.WMJIATﬁo MHO/,E it o< of m;LAWA
= 5 g = OQ ﬂ:A - — ) i~ _
Mﬂ_ﬁcﬁﬁ%:ﬂwﬁ@%%ﬁﬂ MHE ﬂﬂﬂk&m _@TMZ.W ﬂm mm
e e L BT Bk o ﬂﬂmmwm ® ST Sa 832
70 — —= . —— | r .
G PERE ORI WER R < P By &g & d
ﬂ ‘MIO MAI ‘MIO 1D.V| & C#.O e N m_.t ;O JrNO ‘OI q \)Al s “Il/l u._A D;A ;OD ‘OI m m\ O_E _Zrd ‘_|~.MUO Ot O_E m «W .ET
N e BB N e s B TV s [ iy it A O N
S mL PR F gy O_Eu_x%mwﬂoﬂcﬂurmmr.wmﬂ@% Fon X
. = TO &= — — == —_ — - _—
_ 1 = N Hp He T = W a,.% H ¥ = AR s N = Ao
— T = - = T XY™ N HEI:L‘|1Z_E%MUW]_6 < B g =
WO NERE T H NN g o PERXNDH a7 0d -3 TE X
O E T e 2B ROTAA T TT AT ST IR e D K
_Zgﬂ&amﬂl@ajﬂb@aw?ﬂﬁﬂw:_o ol n_AIﬂXIIMn_AI, o_u, ﬂXEWoﬂwﬂoHdllea
Ay TR R 2T O T e T BT oM Ew g TR BN B
T EF T gy 2P E N ggx® RO g A WD o W D H TR D W
Py RXFTT ENHTHERRNT o3 ol om Wy < B g gy
ORS00 o dRTS S TR MTETOXT ORT
= 5 = T = T 5% £ % = S
® & o > o S <) o ) =

b o,

D

2 A x

T

3

A

i)

7k Al

(=)

]

o &

T

7 AL 2= A 2 A



WO 2020/005040 PCT/KR2019/007946

[101]

[102]
[103]
[104]

[105]
[106]

[107]

11

[Table 1]
A A4 H] il of]
1|2 |3 (456|123 ]4]|5]6]7
ZeRdaAg#= (70 | 70 |70 {90 |70 |70 |70 |70 |70 |70 |70 |50 |70
go|E 4
(PBT) (A)

olmdE 2 UE™--~ (30| 30 |30 |10 |30 [30 {30 |30 |30 [30 |30 |50 |30
El#ll-olgH ol E
A=l =
55 A (g-ASA)
(B)

2

JeA-ZAAdm [3 | 3 [3 (3|1 (5|3 (3[3|3|3]3]3
AH g o] E-graft-
Eldll-ol 7 21
EY
&=L AEGMA-g-
SAN) (O)

» I

1

s AR (D) 19 [17.5 |15 {19 |19 |19 (20 | O |19 |19 |14 |19 |O

) .

Sl by 20| 20 [20 |20 [20 |20 |20 [20 |15 |10 |20 |20 |20
o &l X 23] Y] o]
E (ADEP) (F)

71 1ol 7IAE ZF A el dl gk A e o e 2

(A) Ze] el A e g Z ey o] E =X (PBT)

H|Zo] 1.310]a1, /A =71 0.83 dl/g?] Z2FEHAH B ZE Yol E A&
AF8-3FS1 T}, [ Al ZA}: Shinkong Synthetic Fibers Corp., Al 3 4 : KOO1]

@ olad=2UEH ~E.oladdolE T T E F3A|(g-ASA)

60 T H% 2] T4 ofAH o] E A5 5109} 40 TR A= o] F 7 s10]-4
T TTHAE, AV A Yol HEREYEY A2 AT 28
TZF%e ol AERUEH 12 FHRE o] Fo] AL o 7ol oF 300 nm¢<!
olaHRYEH - AE|H-ol ALY ol E Tt X E FoTAE AL
[A Z£A}: UMG ABS Ltd., A & 8 : AGOON]

@ g A D el H o] E graft- ~E] o} A2 Y E R =31




WO 2020/005040 PCT/KR2019/007946

[108]

[109]
[110]

[111]
[112]

[113]
[114]

[115]
[116]
[117]

[118]

[119]

(EGMA-g-SAN)
S A ZA] BTV AA ST FA Y SHE VTR 8
E3hu 0] Qlar, ol A-Fe A D et e o] E F53HA 4ol

[#] Z2A}F: NOF Corp., Al %4 : A4400]

(D) B} A~ A ID:O

6 mme| F dol & 2tz §A A FE A&l ot [Al 24} ACE C & Tech.
Co., Ltd., Al %78 : ACECA-EP]

(B) =9 et B H (MWCNT)

Bt 474 9.5 nm, Bt Aol 1.5 me vF
[Al ZA}: Nanocyl SA, Al &4 : NC7000]

(F) ¢k 7| 5 tholol &l ¥ ~ 9] Y| o] E (ADEP)

FH S O R k= v SR QA FAA R, QI ko] °oF 23 TR %ol AL,
W5 7F oF 1.2 glem3Q] 51 F tholo € E AT Y| o] EE AFE-S} T [A ZAK
Henan Sinotech Import & Export Corp., Al & 8 : PFR-SN3020]

AE 4

Ad A5 st7] & 20 YERH LT

() A7] A=A (S/em): 4-5F W (four probe method)-&- ©]-8-3} 31 T},
TAHeR, A7 AxA H7HE AlH A A7 L5 mme! HAH S HAE5A 7|2
SHA A 3 (voltage limit)©] 90 V @1 #] 8} 7 (resistivity meter) & ©] -85} o] A]H 2]
FH AYE SAT O, o] & AV A= Wsteto] 7 A7 9 27
AxEAS S48

(2) A A5}k 25 5 (dB): ASTM D4935-99 standard 7 2 o] 236 WR-90
waveguide 2} ENA # B W] E 2] =1 24 7|(ENA vector network analyzer) &
o]-&3to] 82 GHz WA 12.4 GHz 2] F=3t<= W ol A 2} Al o] A A3} 2o =&
ek

(3) FAA: UL94 V (UL94 vertical test)ol] v} 2+ 74 9-v}t} 3.0 mm 7] 2] 570
AHES H7bshaL, ULY4 V 7] el Bh3o] bl F5h-& wf At

1z
o
P>
v
b
|
[z
gl
>,
ofo
P‘L
32
i)




WO 2020/005040

[120]

[121]

[122]

13

[Table 2]

PCT/KR2019/007946

A (A [ A [an A [ e a [ [ o s o s g s ) s s
1 2 3 4 5

| I

e

S/cm)

7] 10.38 {0.72 {1.02 [0.52 [0.41 0.36 |0.08 | 107 [0.56 |0.71 | 103 |0.28 | 1014

A 2ba} (32.0 133.8 [34.6 |32.6 [32.1 |31.8 [27.9 | - [32.8(33.7

=z} A
= (dB)

- 1302 -

YAl V-0 [ V-0 [V-0[V-0[V-0|V-0|V-2 |Fail |V-2 |Fail | V-1 |Fail |Fail

A7 F 1 E25 Faskd, A A9 1 WA 63 7ol (A)
Ze| e g ol E X9 (B) ol A 1T E FF3HA, (0)
e gl-= e A EHEl A H o] E-WtEE v d- B X3l YEH F53A], (D) ¥4
A EB) @2 UrfFH, 2 (F) 4515 tgolod XA Yo| EE A -3 oo
wE S YR X395l RA S ERE A2 A E2 v aldE ]
F-3F A7) AwA], AR 2 Al 2 G Al S FAo R 4= Al
grolst 4= 9},

oAbl A B b 8- k] 7] A &k ulof] ule} ulgh2 &k A A of| & E-5
A F A, Bodlhg & o] of] A B X] ok o t}S-of] 7] A F=
E5 G FHAY Add HYE "ol A gz 3 ks =4 1 Wl g o]
7hs st A S By o] £:31= 7] % Fofol] FALSHE AHEL HA] ol & e
o]t}



WO 2020/005040 PCT/KR2019/007946
14

B7us
[ 1] A) Z A uZa Yol E 74 70 T %% WA 90 T F%; 2
B) o}AHA 1Y ZTE F53]x ﬂ 10 5% WA 30 TF%E
¥ 3eE 7 2R 100 5ol o 8l
(©) o FA 7] g velad g o] E-gFH v d-E x5 YEL
TEEA 1 FHT LHZ] 5 T
(D) B A 15 =55 WA 20 T3,
(BE) AU =RH 1 %%k%ﬂr LHX] 5%
=%

[ 2] Xﬂlfﬂfﬂw

LHX] 1.60 dl/g °ﬂ7}i Y
773 3] A 18} iEi= A 28kol A,

471 (B) obA-A 1L E FFEA = ol AYA 15

arofo]] Wt vl d wEkA 3 2

=

o T = o%.

(47 4] A3kl A,
471 (B) oA EA 1Bt E FE A= AV oA EA nFE
FIA 2o 40 FHF% WA 60 FF% 2 37| W vl d dEkA
HEESHE %ﬁxﬂﬂza}ﬁ FEFE ol P4 4% 40
%% WA 60 THRE L35, A7ty 74 AR

[8-73 5] A8 WA A4a = o] - 3 glof *1,
471 (B) ok A EA 1 EZE FF A = FF 44 ©] 200 nm A
500 nm¢!, D7tAA X A S

[ 6] A 18 A A58 Z o] = 8k glof| A,
471 (B) ok A EA BT E ¥ T A=
ol AR UEH Aol ol E [1g I E
F5PA@ASAL, DA A 2R E

7473 7] A8 WA Aedt 5= o] 1 3 dhol| A
&71(C) AN EFA7 T"r ] E}EL‘“J 7 o] E-ub ek u)d B ¥ 5}

i
S o), B vy ﬂ HED FEA7
agEEY A, ArtaA Tz] 2=
7973 8] xﬂ7doﬂ}\1



WO 2020/005040

4% 9]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

[7d7-8 16]

(7478 17]

[7d7-8F 18]

PCT/KR2019/007946
15

el e A a o] & ¥ Eetetis, A7ty

A71(C) A ZA] 7] & v el d o) E-vbak= n)d B2 3}
=30 5% WA 70 TZFR ] 7] A& =
duElAE Yol E FaEAlo tsle], 30 %%
H =

A 108l A,

A7) 2 Aol aH 2 U ES 3534 =,

229 60 FFH% WA 75 FF%; 2

ol AHBUER 25 %% WA 40 TF %7t o5 FH 44,
A7FAA A 2P =

A1g WA A 118 5 o] = 3k dhof| A,

A1 WA #1338 5 o] 1o 3k &ol] A,
A7 (B) A= REE gl gAageFE gy
Ay {H, B ol 59 23-& 238, €A A

A=

A 1480l A,

A7 s AU FHEH = 1 im

WA 10 um o] HF Aol & zhiz, A7FAaA 4] 24

A1a WA A58 $t &ol

471 (F) 555 H el A E AT H| o] E= 20 T % WA 25
% A& EEel=

AN WA Al16d F of = gk &l ip& drtaA 74 2= S
A s

Al178} el A,

A7) A8 =8 ASTM D4935-99¢] uhe} 24 31 A =2} u} 2}5 17}
30dB o]/d<l, A d =

of
[r
)
o
o,



WO 2020/005040 PCT/KR2019/007946
[7d -8} 19] ;ﬂmﬂ = Zﬂle%MW,
[7d 13} 20] | 17?‘2} LM xﬂ 193 =

T A -?i/] UL94 V H 22 E (UL94 vertical
burmng test)oﬂ U?}E wHel 3ol V-0 THSehE, A Y E.



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2019/007946

Box Ne. I Ohservations where ceréain clabms were found pnsearchable (Continuation of em 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons:

1. [3 Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.: 8, 11, 15, 18
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:
Claims &, 11, 15, and 18 refer fo a claim violating the manuer of referring to a mmltiple dependent claim according to PCT
Raule 6.4(2), and thus the claimed subject matter thereof is unclear (PCT Article 6).

Claims Nos.: -7, 9, 16, 12-14, 16, 17, 19, 20
because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

w2

Box No. I Observations where unity of invention is lacking (Continaation of Hem 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. CE As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. E As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were tirnely paid by the applicant. Counsequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by clairus Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2615)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z019/007946

A.  CLASSIFICATION OF SUBJECT MATTER

COBL G7/02¢2006.00 )8, CO3L. 51/86{2006.01}, CO8L 31/04(2006.81)i, CO8L 33/06{2006.01), CH8L 25/1 2(2806.01}i,

CORK 7/06{2006.01}i, COSK 3/04¢2006.01 )i, COSK 5/5377(2006.01}i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

COSL 33/06; COSL 25/12; COSK 7/06: CO8K 3/04; COSK 5/5377

Minimum documentation searched (classification system followed by classification symbols)
COSL 67/02; CO8J 5/00; COBK 5/00; CO8K 5/32; CO8K 7/02; COSL 33/08; CO8L 51/04; COSL 67/03; CO8L 69/00; COSL 51/00;

Korean utility models and applicstions for utility models: IPC as above
Japanese utility models and applications {or utility models: IPC as above

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

phosphinate, fiber

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

eKOMPASS (KIPO internal) & Keywords: butyleneterephialate, styrene, acrylonitrile, carbon nano tube (CNT), aluminuxg,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 3055162 B2 (DIC CORP.) 26 June 2000 1-4
See pages 5-7 and claim 1.

Y KR 10-2015-0138228 A (FRAUNHOFER-GESELLSHAFT ZUR FORDERUNG DER -4
ANGEWANDTEN PORSCHUNG E.V.) 09 December 2015
See paragraphs [00R9], [0153]-[0155], [0204].

Y KR 10-0856137 B1 (CHEIL INDUSTRIES INC.) 02 Septeraber 2008 34
See paragraphs {0046]-[0048].

A KR 10-2017-0039015 A (KOLON PLASTICS, INC.) 10 April 2017 -4
See paragraph [0038].

A KR 10-2005-0058678 A (CHEIL INDUSTRIES INC.) 17 June 2005 1-4
See paragraph [0011].

D Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

10 OCTOBER 2019 (10.10.2019)

Date of mailing of the international search report

10 OCTOBER 2019 (10.10.2019)

Name and mailing address of the ISA/KR

Koreas Intellectual Property Office

Govermment Complex Dae Iding 4, 189, Cheongsa-to, Seo-gu,

Daejeon, 35 epublic of Korea

Facsimile No. +87-42-4%1-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2019/007946

KR 10-2017-0039015 A

KR 10-2005-0058678 A

10/04/2017

7/06/2005

WO

2006-020261

Norne

Al

KB 10-0575258 81

Patent document Publication Patent family Publication

cited in search report date member date

JP 3055162 B2 26/06/2000 JP 04-146956 A 20/05/1992

KR 10-2015-0138228 A 09/12/2015 Gh 105102522 A 25/11/2015
CN 105102522 B 17/08/2018
DB 102013005307 A1 25/09/2014
EP 2078204 A1 03/02/2018
EP 2078804 B1 07/11/2018
JP 2016-510182 A 30/06/2016
JP 6247378 B2 13/12/2017
KR 10-1007429 B 05/12/2018
KR 10-2006739 B 02/08/2019
KR 10-2018-0072832 A 28/06/2018
Us 2016-0052027 A1 25/02/2016
WO 2014-154636 A1 02/10/2014

KR 10-0856137 B1 02/08/2008 G 101778854 A 14/07/2010
CN 101778884 B 22/02/2012
EF 2176335 A1 21/04/2010
EP 2176335 A4 15/08/2010
EP 2176335 B 26/03/2014
Us 2011-0204208 A1 25/08/2011

12/02/2009

28/04/ 2006

Form PCT/ISA/210 (patent family annex) (January 2015)




A E A B,
A Z AR LA PCT/KR2019/007946

A, B0 &3t 7 EEF(FASIEFAPO)
CO8L 67/02(2006.01)i, COSL 51/00(2006.01)i, COSL 51/04(2006.01)i, COSL 33/06(2006.01)i, COSL 25/12(2006.01)i, COSK
7/06(2006.01)i, COBK 3/04(2006.01)i, COSK 5/5377(2006.01)i

B. FAtg Hof

22 HATHEASHEFE 71 A

CO8L 67/02; CO08J 5/00; COSK 5/00; CO8K 5/32; CO8K 7/02; COSL 33/08; CO8L 51/04; CO8L 67/03; CO8L 69/00;
CO8L 51/00; CO8L 33/06; CO8L 25/12; CO8K 7/06; CO8K 3/04; COS8K 5/5377
ZAME 7)ol St A AT o)9) o 4

s EAGAT Y W oA UGN AP HaE
AVZZAGNATY D AR NLSANT 0 2AE HAE
T A AL o] 81 AAL dlo] Bl o] (Tl o] ¥ wo] 2~ 2] A L Ao (@l F sl )
eKOMPASS(E-3) 2 Y5 AAA|~E) & 719 =: Fed e =2 o] E (butyleneterephtalate), 2~E] {“(styrene o}

glatol| 71 A% TPC
gl gtoll 71 AlE IPC

FEZYEHH (acrylonitril), 424 =58B (cnt), €F¥)E (aluninium), 3F~3]1]o]E (phosphinate), A %(flber)
c. #-EY
7he] 3L e DEEE 2 - FAEN G sk A0 71 #HA A7

Y JP 3055162 B2 (DIC CORP. ) 2000 06.26 1-4

]o];q -7 2 ) zJ:r'-sL 1 A

10-2015-0138228 A (Z8} L5 AMAIZE 22 a2z do otadd v 2 1-4
o . ®].) 2015.12.09
2 [0089], [0153]1-[01551, [0204] %=,

Y KR
P
K
ks

Y KR 10-0856137 Bl (A2 Z=218)A}) 2008.09.02 3,4
o2k [0046]-[0048] =,

A KR 10-2017-0039015 A (ZQFZ8F28 FA3| AL 2017.04.10 1-4
o=t [0038] FH.

A KR 10-2005-0058678 A (AlY 25212 A1) 2005.06.17 1-4
vreb [0011] 2=

Zo} 3 o] (A% el 7 Al E o] 9t X dssele] fd wx s Faeiial L
+ clgd By 54 sy el
A B 90 T gAY BH o 295 4367
‘A7 S9E Bl Qi AR Bk ANA N EFEL FF Y gon] wHe] 727 HE gt} o| 22 olafely] 4] 988
‘D7 B =AELN 20 Agd B wd
B A EYARTNE 299 5 2MdL AR Y EAEYY o) ‘X7 EEF A e T 6 TH shvten A7d gy Al
o Y A9 £E 54 24 T4 EE Rl g e 2
LA Fe R e A BY EE OE Q4R A FAY  «yr =ma peo] Qs 29, 6% £a0] ahil o] AHo] 02 Taw)
EE U2 £33 o] f (0142 FA)E 237 Sl5te] A8 B ZUHE A TR 2T DRl AR AT ATH 27
“O7 T AN LS, DA EE 7 E ue dgetn 9= T eARA PE RO £
P $AQ o] Fell FAHA Y FAEAL o) Hel FAE B ‘&7 FLdd ST b Ed
A 2 e A dad DA AR LA R
[o)
20199 10€ 109 (10.10.2019) 20199 10€¥ 10¥€ (10.10.2019)
AL
447
M5 +82-42-481-8578 Al s +82-42-481-3371

A= PCT/ISA/210 (- A & 2-2]) 20194 7€)



FAZEH =
PCT/KR2019/007946

A7 AE A5 AFFE AR F =2+ ddA

r&
X
o
X
L
(]
1o
2,
&

PCT Al17Z2Q)@) ] T4 ol whe} oS3} -2 o2 dF Aol dste] & SAZAM R 247 224 2] oh bl

I:l zJ:r'-?sl

o] A7EE £ 7o) A davt gle g ddgdth 5

2. N A543 8,11,15,18
Ao a7e gaamazge sae 539
Tjr. ;L;(ﬂ Ao EJ’
A3 8, 11, 15, 18€ PCT 4 6.4()0] W2 B5F53 7
2, Agste vt EREFUTHPCT A63).

3. X 2% 5-7,9,10,12-14,16,17,19,20
ol ATHLE FHATROIUPCTTA 6.4@)2] 7 A B Al WAl o] 77 ol upe} g wlo] A dFH

o
ol

w2 240 0408 $567 ofsle FAE Y] 323 Bagy

e
o
1>
o
do

weln 9 F& AgHa gou

A7 1A Lo dAdA ol Zod B9 AR WA 839 39 A%

& FAZA B L FA S vhg 3t Le] vhre] o] glrhal

L[] 29900 BE FA55E 8 7o) i aglon s, ¥ ainil s BE 2 b5 478s daow §
H,

(] #1s5= d

a7ekA] obv e}

3. [] el Fohagae] dubg 713k vl Wsgleo v e $ Sz R uAE a5 aE A dis o
o g shtl FA R Apare o)y g Bs)

s E WRE oh el a1 Al AN v s AR el A8 A A e 2
W, % A7 e oel st g g,

SERET (] saae) ol 2 ool a2 el whabis 495k @ #7552 s gl ol
A [ &89 oloas g Sk gatrh sl on o102k w et B
212k el 2] ol s g o
[]q4ﬂdaﬂjﬂffﬂﬂﬂT Az}

A2 PCTASA/210 (R A £ 9] A £(2)) (20191 7€)



TAELUL

S5 W PCT/KR2019/007946

fﬁ;}ﬁ;‘%@jﬂ"” A 27 US55 5 27l

JP 3055162 B2 2000/06/26 JP 04-146956 A 1992/05/20

KR 10-2015-0138228 A 2015/12/09 CN 105102522 A 2015/11/25
CN 105102522 B 2018/08/17
DE 102013005307 Al 2014/09/25
EP 2978804 Al 2016/02/03
EP 2978804 Bl 2018/11/07
JP 2016-519182 A 2016/06/30
JP 6247378 B2 2017/12/13
KR 10-1907429 B1 2018/12/05
KR 10-2006739 Bl 2019/08/02
KR 10-2018-0072832 A 2018/06/29
US 2016-0052927 Al 2016/02/25
WO 2014-154636 Al 2014/10/02

KR 10-0856137 Bl 2008/09/02 CN 101778894 A 2010/07/14
CN 101778894 B 2012/02/22
EP 2176335 Al 2010/04/21
EP 2176335 A4 2010/09/15
EP 2176335 Bl 2014/03/26
US 2011-0204298 Al 2011/08/25
WO 2009-020261 Al 2009/02/12

KR 10-2017-0039015 A 2017/04/10 BE=S

KR 10-2005-0058678 A 2005/06/17 KR 10-0575258 Bl 2006/04/28

242 PCT/ISA210 (H]-$-5-3] F7F82]) (2019 7€)




	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

