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(57) Abstract: A thermoplastic resin composition of the present invention is characterized by comprising: about 100 parts by weight
of a thermoplastic resin containing a rubber-modified vinyl-based graft copolymer and an aromatic vinyl-based copolymer resin; about
10 to about 30 parts by weight of an antistatic agent; and about 0.01 to about 2 parts by weight of zinc oxide, wherein the antistatic
agent comprises at least one of a polyether ester amide block copolymer, a polyalkylene glycol, and a polyamide. The thermoplastic
resin composition is excellent in antibacterial properties, antistatic properties, impact resistance, and the like.
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100 5% & o 20 WA oF 50 TFR=E £ H 21
FAR= 7] D7FEA 4100 T F% 5 oF 50 WA oF 8
A

TA el A, A7) Absloled & s F QAF A7) 7F °F 0.2 A oF 3 imo] AL,

H| W% BET7F oF 1 WA oF 10 m¥/g & 5= 9l

A ol A, A7 Abgloled 2 33 ¥k (Photo Luminescence) =74 A, 370 W A]
390 nm %4 & 2] 3] A A9} 450 4] 600 nm & & 2] 3] 7 B2] A 71H](B/A)7F °F 0
WA oF 1Y 4= 9t

TA | o A, A7) Akslol el XA 3] (X-ray diffraction, XRD) ¥4 A], 3 =1
1 %] (peak position) 26 gko] 35 =] 37° W fl o] aL, 3} 7] 4] 10l & gk v AA A 9
7] (erystallite size) #t°] <F 1,000 WA 2F 2,000 AL 4= it}

[4] 1]

WAAA A7I(D)= KA

[ cos@

271 21 19| X4, K= &3 Al 57(shape factor)©] 21, A= XA 34 (X-ray
wavelength)©] AL, fi= XA 3] 4 3 = (peak) 2] FWHM #k(degree)©] ™, 0= 3 =1
A =] gk(peak position degree)©] t}.

TA oA, A7 DA A A E-L IS 72801 3 H7PH | 2] A s,
5emx 5 em =17] AlHCl A = H g+ = HE AL, 35°C, RH 90%
710X 24A 2 M T, S8 ek At SAX T 22 ok 2 A oF 7 H oF2 Wi A
°F6.5 Y - Ut

TA el A, 7] D7 A 24 ES ASTM D25790] o] A sle] 4 3
FTHAR kol oF 1x 106 A oF 1 x 10° Q-em¥ 5= AT

TFA el A, A7 A7EAA A 2ATE-S ASTM D256°1 &) A5k 743 1/4"
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A 100 T % 5 <20 WA 2F70 5%, 5 EH 9F 25 WA 60 TF%Y
T a1, AV A EFEEES v A GEEA 2 AIQEs v d A @ EEA|
E3he] stk WA v d A 182 E FE3A A A 100 F5% = 9F 30
W] oF 80 T %, A& W k40 WA ¢F75 5% 5 At). 7] 9ol A
A7 A 2AE WSAA, B 5L sol 72+ A

TA A, 7] WE v DA GFA = Y] 5 FEAd g2 E

TFHE F AT AR, 2EH A, o E 2E AL B-wE 2~E] 7, p- E 2 E
p-t-FEAE A e B dadd R F2 2 A U EE 2 A
e 2w 2gd vjduz gl 58 oA e =9l o] 52 gEod
AFESEAL, 2 o] &8 she] AMEE S Atk V] WEES v A dEEA 9
ShaFo A7) B A E3E 100 5% 5 oF 10 WA 9F 90 5%, ol & EH oF
40 WA 2k 90 F% Y o+ Aot A7 WA Ertad 74 2 =9 7HA,
WEAA Fol -3 5 At

Aol o A, 7] Aleks) v d A @ekA = v WS vl d Ao 53
7hsdt oA ol ARV EY WeaHdR U ED el gV ED,
AdolAU2UEY - F2 2 AUIUEY, FrulR U EY 5& AT
AT o] B G52 & AL AL 278 o) £ sto] ALE R ¢ ATk S E
S, olad2UEH e AHIUEH 58 A 4= ) 4] AJots)
Hl A A o] $hekS ] G EEA E3E 100 %% < °F 10 WA 2F 90
%%, A& EH F10 WA F60 TZFnY 5 Atk 371 HelolA &7t
FA 2 Zo Wkt V1A 4 54 sol 578 4 Tt

TA A, 7] 7FeAd D HEAL S sty
(Ml Ehol A H AL, =g 912 N-X] gk kg o] 1]
S A =k Y] A 2 UlEAd S o
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A el el A, AR NI A a2 E FEA 2= e a5
F A ol Wk v d A 81391 2l =l T A ©F Al Es) v d A 3H3kEQ]
olad 2 U EY WA 7} 2L EF F5 A (g-ABS), 8 o A H # o] E A
A F3A o) ek v d A 3H3EE <l ~E d GEEA of A QEs) v d A
sitEQ olad R U EY WA 7t g2 El I3 A<
oladd ol E- Aol AR YEY I X E FF3A(g-ASA) 55 AT
T At

TA el A, 7] aLFHAA v DA 22 E FFEA = A A ErkaA
FAALFEAA A 2T E A 2 e
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AFHAA N A FF A FA O AFEE = WS v A 35 3A AU
ALh G E W, A7 g A DA FF5A A= W eSS v d A e 2
A7 BFS A GEFA S 5 THs  SEA S Rl wEA|
2FE FFAA F A

TA oA, A7 ek v A 35T A A= W ek v d A bR 2
Wk vl d A GeEA 9 35 s e 9 A T8 £33 3, ol & F3ehe]
D UeH, AV =FE F3ted, dE s A5 H e w49
el gate] =33 E = Aok

TA oA, A7 ek v A A == AE A, - " 2 E
B-Hl e A~ dl, p-wl| & 2B/, pt-FE 2B J o D AE L v A =
eI A, vEE 2 A, e R A, v d Y2 e 5
AREE QT o] B2 W = 2F o)) £Fste] 489 T 4]

8&1 Hl A A o] shaFe ek o A A AA 100 5%

)3

K3

A o W AF71 c}% =5 Hléﬁl A o 355 7He g dhEk A = Al <ks)
Hléﬁl GFA 2 A eholAEA GFA F 1€ o] S T8 4 Aok
o E S, AlQts) v) I A whaEA] = Al ohe) v A ©rEEA) o
A (HEhol A E A @EFA], FHA K o7 Al ehs) v A kA
A eEhol A A GEFA A 4 o)

TFA e A, 7] Aok} vl d A A 2= ol AE 2 Y EY,

HetAd 2 HEY Jead2HEY dldolad 2y EY,

SREAUIVEL FrutR U EYH & AT 5= o, o] A gH= A
oLL—q_ o] 5L s o 7 A& AL 2F o)) £3Ee] AFRT S Q) o &
=9 olmdz Ve WElad2UEY 59 AL823 5= 9l

TFA A A, 7] A Eh oA E A dEFA 2= (W EholAE A R/
E&? 1A 109 LA eEholA- ol E &2 A& =+ At} o] &2
Wi 0 2 ALEE A Y, 278 o) E7teto] ALEs = Qlth B EH
Helw et d ol E, wdolad o]l E 5& AT 5 QT

TFA el A, 7] Wk v d A DA of 353 7he e B A 7F A9
vl A g 2 G (rehol A A kA o] £3EA A9, 7] AlqH
Hl A SEA] o] $haks 4] Waks v d A dg A oF 35 7 g BEA
100 5% 5 1 WA 2F40 5%, = 59 2F2 A <3
NIL, 7] G Hehol AE Al kA o] gt 4] ek
5T 7Hs 3 WA 100 5% 5 °F 60 WA oF 99 T &%, ol & W 9F 65



WO 2018/124657 PCT/KR2017/015364

[51]

[52]

[53]

[54]
[55]
[56]

[57]

[58]

[59]

TA e o A, A7 ek vl DA 353 A= GPC(gel permeation
chromatography) 2 =7 §F 5 %3 17 A (Mw) o] <F 10,000 W =] ¢F 300,000
g/mol, o] Z &%, 2F 15,000 W #] 2F 150,000 g/mol 5= AT}, 7] H ¢ ol A
A7t A 2AAEY VA4 A, QYA sol 7 o Ao

TA A, 7] B v A T A A= AA ErEAA A4 100
%% =, °F 50 WA oF 80 T %, ol & B 9F 55 WA k75 %R EghE
T Ak A7 Mol AVt A 2AE WEAA, e dE P 7HEA)

= O A= A~
5ol 4 9 AT

ko] o Aol W oA A 4 el s}l st 3
At 52 ZABAIHY BT, WAGAY 5L FIAD 5 A=
Ao, Helol b 2o 2 Zohu = B2 FFA, FJ AN F L
Eejolu| =, o] o] 2% & EHT F ek vhgA A=

Zojol ¥ 2o 2o Zolu B BE FERAE 2P 5 glor), FasH
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T AT o It E A h R e, o ERE, Jpr e,

e E e A B R A E Rl ofrl-of ke ¢,
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[e]
(Photo Luminescence)
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R
=

X
oF 12 Wl #] oF 25 T, A K 22 oF 14
a3

3
390 nm 9 & 9] 3] 71 A2} 450 WH#] 600 nm 4 & 2] ¥ = B A7 H|(B/A)7}F °F 0

=
(e}

W oF0.3 WX F2 md o+ a1, vl EH
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H 2k 0.01 WA 2F0.09 H=+= 2k 0.1 WA

=
=

=
= =
=
=

=

=

=

7N A55-13342401 7] A]

=

=

oL

[e)
b Sel7h Qe

]

53

] of g] Z-of) 2~ ¥

o] A
10 m?/g, o

HE
. T

A el A, 71 At} oFd

(C) 2Fsloled
WA <k 3 um, o

=
3
ok
=
WA oF 1, o

[e)

=

o))

[65]
[66]
[69]



WO 2018/124657 PCT/KR2017/015364

[70]

[71]
[72]

[73]

[74]

[75]

[76]
[77]

[78]
[79]

[80]

WM D7t A 2= A, AL E= WA sl 2

T-A d ol A, 471 2rstoldl & XA 3] A (X-ray diffraction, XRD) 4] A], 5] =1
1 ] (peak position) 20 4Lo] 35 W] 37° H 9l o] a1, A ¥ FWHM 4L(3 4
3] A (peak)<] Full width at Half Maximum)S- 7] 52 2 Scherrer's equation(3}7] 2]
el 2 -gslo] A4k v A2 A o] A 7] (crystallite size) 4k°] <F 1,000 W #] <F
2,000 A, &l & 59 2F 1,200 WA <F 1,800 A = At A7) HYo A, drtAA

A 2R 27 NG WTA, FEA Fol S5 5 9l
41 1]
vAZAA A7I(D)= KA

pcosl

271 21 19| X4, K= &3 Al 57(shape factor)©] 21, A= XA 34 (X-ray
wavelength)©] 31, 3= FWHM #k(degree)©] ™, 0= 3] = 91 %] 4k(peak position

degree)©] T}
A A, 7T AL ERol A2 FEE o] ofl & =] F, oF 8 850 A oF
1,000°C, <& &9 2F 900 HA] oF 950°CE 7k ste] F7]3A 71 &, b4 7F2=E

FUBFIL oF 20 WA oF 30°CR WS U, B Al g0l Ai/ra 7FAE
FABHA A, 2F 700 WA 2F 800°Col A oF 304 W A] F 150% o A2 &
e 4220 WA 30°0) 2 & W 7bste] Az 4 gl

TA el A, 7] Abstold & 7] A7 4] oF 100 T %ol thabe], oF
0.01 WA ¢F2 FHFF, o5 59 2F0.02 WA 0.5 TFF, FAX 22 2F0.03
W] oF0.2 SFFE X3 vk V] Abgtold o] °F0.01 T = 1] Rk
AFSE A, TR A 2AAEY Aol Askd 87 9L, ek 0.2

A7 A 2= B SA(FHEA) Tl AskE

(o

2 2] Aol e A7 A 2AAEES T3 A7k A

ZAAE 2&H = HIMAE S 2318 = 9k A

XA, AL WA Al A S A A EA, o] F AL A, o A A Al gF
15,0159 £38E o= AT 7 Ao, ol gy

& A, 1 EFE A7 A4 F 100 T

i FO.1 WA 10 5%

iz
!

8
B o] O FAldo] e Artay A 2P EE 7] T4 4

JH.o

= O = He

%?}3}51, ES'/E)]_Q] O]% ?:]]_%7]:—3— /\}%3}04 200 LHZ] Cl]': 280°C, Oﬂ z = UL:]_ C_)J':
220 W] ¢k 250°Co| Al &8 ¢t&at el e 5= g}

A
o o A, A7 7N A ZA S-S IS 72801 3+ H7FE ol & 73],
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[96]

S5cmx5cm 7] A
7100 A 244 ZE Al oF T,
o]: 6. 501 2= o]

TA el M, &7 7R A 24 =2 ASTM D25701 &1 78] =4 gt
Eumﬂ #hol 9 1 x 106 WA °F 1 x 1010 Q-em, o] & 5 9F [ x 108 W] A] oF 1 x
10" Q-cm¥ 4~ At}

TA el A, 7] D7 A 24 E-S ASTM D256°1 2] At 24 8 1/4"
A AR A ofol 2= S A ETE F 15 WA oF 25 kgf-em/em, o E &9 oF
18 W A] ¢F 23 kegf-cm/cm¥ = )T

Heoll A Ao ﬂ%?&}iﬁ% A &35}hal, 35°C, RH 90%
R i b2} oF 2 WA oF 7 31 oF 2 WA

_II)J'

2ol hE AP FL 47] Arkad $4 2B G837
Aty 4 2R AN JU R AxD 5 Jom, Ay AAL

A2 P, GNP, AT ALINY B FH AP B %D
HBEAB) R AT 5 ek ol & A PP B dgo] £z okl
S0l 242 b Aol o @ del A Aok 37 HFF S FEA,
BN, WEA, T, R A, o1 EY B wB s Fol
$shoE, AR fEo] e o R §F 24, AAA AT WA
$OoR o3

Ao AAIE A% I
o5}, MA & Eahol B g ok TAH 0% A sast sk, o] el 3
A E L A Ao 5 %

a4l E o) A 3= <k ),

A Al o

olal, AAle] F vl Lol A AFG-F Z; A o] AR ohe ) )

(A) 72 A

(Al) 5 AAA WS v d A 19 E 35

45 =] 7- ugﬂo] 310 nm<! el a1
olAH 2 Y EH(FHNH]: 75125)7F 1B L E F

(A2) "W Hl‘éﬁ] %%%Lxﬂ FA

(A2-1) 2E] & 71 9 D ol AHZ Y E F%7t 3% SAN
FA(EFG A X}%‘E' 130,000 g/mol) & /\}5-’“ }Oﬂu}

(A2 ) HEWElAH Yol E 74 %%, ~E| A 22 T L oladEZYE

Fo7l S3E vdvelad g ol E- g dlolad 2 U EY Z%%LXJ](MSAN,

%%}ug 7+ -2} EE: 90,000 g/mol) S AF-&-3} T}

(B) tHZ =] A

57
H

ol 55 S %9%e] ~E @l W
3% g-ABSE A3 T
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[97] B Ee]oH 2o 2H 2ol = 55 IS A& E3eh=
o 2 ¥ %] A (A] ZA}: Sanyo, A% : PELECTRON AS)E AF-8-3}9i T}

[98] (B2) BASFA}2] Ultramide 8270HS Z A}-8-31 %t}

[99] (C) A3}oldd

[100] Ha A& =271 1.2 gm, BET 321 4 5.5 mYg, &5 99.9%, & 23 (Photo
Luminescence) =74 4], 370 W A] 390 nm % & 2] 3] = A2} 450 W #] 600 nm
99 ¥4 B2 A7[H|(B/A) 0.28 2 WA A A o] 7] (crystallite size) 4k 1,750
Ag b= Atgtol & AR

[101] (D) At3}E] b (A Z A} Kemira Specialty Corp, Al % : WH-01)3 AF8-31%3 o}
[102]

[103] =4 =4 WY

[104] (D) B JAF 2714 pm): 9 574 7] (Beckman Coultertt: Laser Diffraction

Particle Size Analyzer LS I3 320 H))E A}ﬂé}o%, Ht A 2715 A5

[105]  (2) BET 9 & (99 m¥g): A 27F2~ AWM S ALg3lo], BET ¥4
1] (Micromeriticsft Surface Area and Porosity Analyzer ASAP 2020 “4H])= BET
THAE 546500

[106]  (3) =5 (9] %): TGA AW & AFE-8Fe], 800°C = 5ol A 251
FAE 7HA AL SR E 546l

[107] (4) PL .71 8](B/A): & 3 (Photo Luminescence) =74 *Hel| whe}, 2 20 4] 325
nm 342} He-Cd laser (KIMMONA}, 30mW)E A| H ol JA}sl A kg =
2 E &g CCD detectorE ©]-8-310] &35 2™, o]l CCD detector®] 5=
-70°C & A8t} 370 W A] 390 nm 3 & 2] 33 A9} 450 WA 600 nm 4 & 2]
¥ B9 3/_7] HI(B/A)E SA BT o171 M, AbE Al S E 59 A e glo]
gl o] A (laser)E Al Holl YAMAA PL A& ekl aL, Akstold ah-9-Hi= 6
mm 2] 7 2] 2=l el o] A (pelletizer) ] & 3L SF2Fsho] H 3 817 A H & A2 H
A8kt

[108]  (5) W]A&ZA A =17](crystallite size, TH¥]: A): a1 ¥-3l 5 X-A 3] 4 -4 7] (High
Resolution X-Ray Diffractometer, A Z=A}: X'pertA}l, &% H: PRO-MRD)-&
ALE-3FS o, 31 A1 9] X (peak position) 20 #ke] 35 W A] 37° W #lo]a, S ¥
FWHM #k(3] 4 3] 7 (peak)2] Full width at Half Maximum)-S- 7] 2 & Scherrer's
equation(3t7] 2] D)ol 2-&3to] Akt o 714, 349t FH H A= A4
BF ZA o] 7hseh, v S A egk B4 8 915t AME A[H 9] A5, 600°C,

ol o (air) FER N A 241 7F DA 2] 8ho] a1 A A& A A g T, XRD #-4]&

zl18) 5ot
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[110] vAZAA A7I(D)= KA
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271 21 19| X4, K= &3 Al 57(shape factor)©] 21, A= XA 34 (X-ray
wavelength)©] 31, 3= FWHM #k(degree)©] ™, 0= 3] = 91 %] 4k(peak position
degree)olt}.

AATe 1WA 5 2 H]aze] 1WA 6
B 7 ARSI R 1R 20 AR vpel 2 SR Hbek 3
230°Coll A ¢hE38to] B2l g A28k ¢HE-& L/D=36, 27 45 mm?! °] 3

TN
o

P75 AMEE G o, Az FEE 80°C| A 241 o] 112 2,60z
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20f e AT

A = Wy

(1) & 24X J1S Z 2801 It H7PH A 9] A5te], 5em x 5 ecm 7] A H |
FAF =G B TS HE 8L, 35°C, RH 90% ol A 2441 3 vl &
=433t

) T AT F(E9: Qem): ASTM D2570 A8, FAA G 54
A (A 22 A W] Z2 8| A 7 1] ZE, 2] Hiresta-UP(MCP-HT450)) 2 5% 5} th.
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[122] [3%1]

Al /\] Oﬂ
1 2 3 4 5
(A)(EZ%) |(Al) 29 29 29 29 29
(A2-1) 60 60 60 60 60
(A2-2) 11 11 11 11 11
B)(E ) [(B1) 10 20 30 20 20
(B2) - - - - -
©) (T=FH) 0.05 0.05 0.05 0.01 0.2
(D) () - - _ _ ]
At FAA MG |41 6.4 6.1 4.1 6.3
ot 3.3 4 4 2.3 4
A ANFE =)
9 A3 2HQ-cm) 4.8x10%  [2.4x10°  |4x108 2.3x10°  |2.6x10°
T3] ool 2 18.1 21.3 15.7 19.9 18.9
A7} 5 (kgf-cm/cm)
T % (Haze) 9.8 14.8 23.1 12.1 31.7
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B9
TR A g2 E S5 @ WEE v d A 5 A FAE
2= A7kAaAd A 9F 100 T
A A oF 10 WA oF 30 T 2
ﬁﬂ%%%omﬂﬂ“&%%#ggﬂaﬁ,
7] A A AR Ee ol E 2ol 2E| 2ohv = £ 5 5534,
244G E 2 ZPoE F 1T ol XS =S EHoRE
= AL EH R &= Qe 54 2AE
A1gel] oA, 7] A v dA g E FEAE T
S Aol WEkE v A GEA " AIQES v A G A E E et
A £33 Eo] g2 E 3 S SR dh= A 4
A=
Al1goll AAA, 7] Wk v A F53HA SR S v d A
A 2 A ek v d A G oF 55 7he e 'k A o
SEAA AL EHOZ d= AUl A ZAE.
Ao QLo ], A7) F A A v A SLek T E FEA = A
Q7L A4 100 T%F% 5 °F 20 A 2F 50 TFn= L35 a1, 47|
ek v d A 44 100 T =% 5 °F 50

gmo) a1, ¥ T = BET7F @F 1 WA & 10 m/g8) A& E% 08 5=

Arhad) A 242
A 18kl o)A, 7] /\PE}O} < 3 k33 (Photo Luminescence) 574 Al,

370 W =] 390 nm & & 2] 9 A A9} 450 W A] 600 nm 4§ 2] 3] BY
71HI(B/A)7E o 0 A oF 1] A& S o2 dh= vk 4
AE.

1 Oﬂ NoJA, 7] Alkstol el XA 3] (X-ray diffraction, XRD) 2]
=1 $ X](peak position) 20 k©] 35 W] %] 37° W ¢] o] a1, 3} 7] 2] 1]
u| 247 o] 7] (crystallite size) #t°] <F 1,000 WA F 2,000 A<
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pcosé
271 2 19| A4, K= 3 Al 57 (shape factor)©] 21, A= XA 3d(X-ray
wavelength)©] 2, fi= XA 3|4 3] = (peak)2] FWHM %k (degree)©] ™, 0=
3 A Y A Fk(peak position degree)©] U}
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