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(54) Title: THERMOPLASTIC RESIN COMPOSITION AND MOLDED PRODUCT MANUFACTURED THEREFROM
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(57) Abstract: A thermoplastic resin composition of the present invention comprises: about 100 parts by weight of a thermoplastic
resin containing at least one of a polyamide resin and a polyester resin; and about 1 to about 5 parts by weight of zinc oxide, wherein
the zinc oxide has an average patticle size (D50), measured by a particle analyzer, of about 0.8 to about 3 um, and wherein the intensity
ratio (B/A) of peak A in a region of 370-390 nm and peak B in a range of 450-600 nm, at the time of photo-luminescence measurement,
is about 0.01 to about 1.0. The thermoplastic resin composition is excellent in weather resistance, antibacterial properties, mechanical
properties, and the like.
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(1] Bade e BHe 4y dbad 54 24 TR 349 49 FS
AZ87] 915 glolth
(2] Ewrgel 47 @ ee] HHEE sy AEEs B uge) oste] B
a4 5 ot

[13]
oA A4

[14] 12 H“ﬁ/l O}Ur9l TS A7 A 2 E ] I Aoin A
= =

A7t A 2 =2 EYohn = A 2 o 2H 2 A T 1E ol
F¥obelhs A7k A F 100 T R Abstold o 1 WA o 5 SRS
EFEH, 7] Abstord & Ayl SAE AT 94 A271(D50)7F °F 0.8
WA €k 3 gme] a1, 3 33 (Photo Luminescence) <74 Al, 370 W %] 390 nm < 4 ¢}
3] = A9} 450 WA] 600 nm < &} 2] 9] =1 B2 A7 H[(B/A)7F <F 0.01 W A] °F 1.0¢]
e 54 o= g

[15] 2.7871 1 Aol A, 7] Zdoln = A= A Ed ol = =4,
Elariaots % ofn| = x| = ol 5o £ 3 = 3l

[16] 3.871 1 Bz 2 Aol A, 7] Zd ol 28 = 574 +=
Zeo el E Ze ol E, EF el ] ek o] E,
Zejo g vz Ey ]E,i‘j/]EF/]“ﬂ A e g ey o] E B
YA AR g ol E T 1F O]’E}% Fobhet = Sl

[17] 4.%711 LH 3 Aol A, g7 Al Elol A2 XA 3]°d (X-ray diffraction, XRD)
A AL, 9] A 9] X (peak position) 20 #ko] 35 W1 X] 37° W fl ol a1, a}7] 2] 19 o]
n] A A A o] A 7](crystallite size) 4ko] Bl A2 o] A 7](crystallite size) ko] oF
1,000 A1 2F 2,000 A 5= Atk

[18] [4 1]

[19] n2aA4g A7(D)= KA

pcosb
[20] A1 21 10 A, K= &7 Al 57 (shape factor)©] 2L, b XA 34 (X-ray

wavelength)©] 21, B= XA 34 3] A (peak)2] FWHM %k(degree)©] ™, 0+= 3] =
A =] gk(peak position degree)©] t}.
[21] 5.7871 1 WA 4 A e el A, 7] AFsloled 2 33 -3 (Photo Luminescence)
=4 A, 370 A 390 nm @ 9 9] 3] = A9} 450 HA] 600 nm @ < ©] ¥ B2
A 71HI(B/A)7F 9F 0.1 WA & 1.0 = 3

[22] 6. 471 1 WA 5 Aol A, 7] *PE}O} S A=A R SAS Hd A2
A71(D50)7F oF 1 WA 2F 5 md = A Th

[23] 7.7 1 WAL 6 T-A ool A, 7] Ab3told & A AT7FA F2H & ARESFe,
BET ¥4] Au| & =43k v %W % BET7F 9 10 m¥/g ©| 3t <= ok

[24] 8. 71 1 WA 7 1Al cllol| A, 7] At stold & A 472 F2H S AR5,
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71 A7FaA 4] 244 &2 50 mm x 90 mm x
A E ARESE 271 ALy, ay, by) S
ASTM D4459°] 2] 7|8}, 3,000 A 3} 5 <F

2] *Eg}j, ”i}ﬁ] E ALEELe] B AE T AKLS af, b)S S AT S, 51

Z7 8 ] WA BET7F oF 1 W A] oF 7 m¥/g 5= k.
[25] 9.7 1 A 8? e
A }\

2] 20 whe} A4 ASHAE)7F oF 2 WA o 7Y 4= Sl
[26] [2] 2]
ﬂ/\o]— HL:]_ S = . ey 2 2 2
271 AR = [AT6)T 1 (Aa*)? 1 (Ab¥)
[28] A7) 21 200 4, AL = Bl 2 E A3 9] L ke 2Fol(L-Ly)°) 3L, Aa*+= H 2 E
A9l ar 4ke i]’O](al*' a") O]U:], Ab' = H 2E A9 b £h9 X]'O](bfk' bo*)o]Q‘.
[29] 10. 71 1 WA 9 FA| ol A, A7 D7 AA 2] 24 52 JIS Z 2801 S+

HI7PH el ol Aste], 5ecm x 5Sem 7] Al Hol| A S E AT D o) At
A &3} a1, 35°C, RH 90% Z= 710 A 24/«1 El &k 5, BE] 2] 300 uhet 4k S ekt

A X 7F 242 o 2 W A] oF 7 5= 3

[30] [4] 3]

[31] St G A = log(M1/M2)

[32] 871 4] 304, M1+ & % Z(blank) A ell T3k 244 7F Wl @F & Al 0] AL,
M2+= A7FAaA A A = Al ol T &F 244 g Al < 5 Al Srol T

[33] 11. 2y o] v & & Ay Fol w3k Zlojv. AVl A F2 471 1WA 10
5 o= shuell W A7FAA ?Z] ZARAEERE A= A 5HSE g

[34] 12. 871 11 A ol M, 7 A F2 - A 7d 5= Avh

[35]
g o) &3

[36] Vg 2 WA, A, VA A B ol s AV A 2= 3
o2 B dHE AYF S ATete Y s g

[37]
o] AAE AT A FH

[38] ol at, ¥ g2 As A e, a2k At

[39] el w2 drtaA A 2 =S (A) @7FAaA AL R (B) AHEtel &
3 9hghr

[40] B A oA, FA R A E HER = "a WA b= "za o] AL <b" 2 2 A o] Fhrt

[41]

[42] (A) @7FAA] A

[43]

o] @A A= (A Elohi B 4] SR (A2) HEl LH =
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[46] T

Zeolr = Al ]
U7t 25244 AW 2 AW toprl g E3she= tolrl Aol T3k
Hhbek Eejoln|m 4] o] 59 23 T

[47] TA e A, 7] Eeloln| = A= AL G ¢E 98%)3 AF-g-3toq
35°Coll A 4 g 2§54 S (Intrinsic Viscosity, IV)7F 2F 0.88 W X] <} 1.3 dl/g, o &
=9 k0.9 WA oF 1.1 dl/gd = Atk 7] el A, 7 4 2=

7]74]?91 %/Kc-] }g—_o] ° /\ ],*7 GL/K-] /H%f!l_ XJGLS]— 2= olq_

[48] (A2) EZE]oll ~H 2 4]

[49] g of A A oo whE Zejohu = AR el AeE ¢ s
T FeolaHE FAE AT = Qv ol E Y, V] Y=
TA = Y725 A4 A F 0 2 A, H 9 2 e, H(terephthalic acid, TPA),
o]

4~ 3 e K(isophthalic acid, IPA), 1,2-1- 32 €l U] 7F 2 521 4F

L4a-vZedv 7t 2 5440 1 5- v 2 ekl v 72 5441 161 2 el

H7t2 5450 17-v 2 g Y72 5440 1,8- 284 H 72 5440

2,3- vz ekdl Y72 544 2,6- v Rl Y 72 A AL

2.7- v el U] 7t 2 2 A A So] vhakE 1“47].—&&/\1/\} o gl

] & 3 &g o] E (dimethyl terephthalate, DMT), ©] W] & o] 4 3 €| o] E (dimethyl

isophthalate), H W €l-1,2- 12 &g o] E, t]u|E-1,5- 12 & o] E,
o E- 174&& ol E, oy E-1,7- ‘/}EE]“ ol E, vmel-1,8-L} X ety o] E,
tue-23-yzayol &, tud-26- e o] E, v E-2,7- 2 g o] E

= o] upEFE T 7}2 =21 ) o] E (aromatic dlcarboxylate) S U AT O R A,
ﬂﬂﬂ:l:31ziiﬂwll~ql3iiﬂﬂﬁl =,

2,2-t1m e 13- 2T & 13- 80, L4- PR S 15 AR
wﬂﬂﬂi16ﬂﬂqi~—%%ﬂ&ﬂ“°$%
[50] A ol A, 7] Ee]el 2H = A= = aﬂﬂﬂﬂﬂiﬂﬂ1E@mx

%ﬂ%%ﬂﬂﬂiﬂﬂlE@mv ] o & vz e o] E(PEN) 2
B A A 2 o] E(PTT) T 1E o1& 24 5 3

[51] Aol A, B o] Fdo AH 2 A= o-ER 2 E (5505
gldl)& AR-&-3to] 35°Coll A AT aLF-FS=7F oF 118 WA oF 1.22dl/gd =
Ak B "ol A, A7baA A 2B 7A4 =4 Fol ¢k, 34
A= A 4 A

[52] g of o A ool whE A7bAaA s &5
FA = Helol 2H 2 A S 4 AR S Y, o5 S Zgtete] ARE S
ATk 7] 3 Al Eelobr| 2 =] B E ol 2| = x| o] FaFH] = oF 1:99
W= F99:1 4= At}

[53]
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54 (B)Alsto}ed
551 Byl stelale drkay £ 2B WY, FTY 5L TN

[56]

[57]

[58]
[59]

[60]

[61]

[62]

T A= Ao =2 A, 33 933 (Photo Luminescence) =74 A1, 370 W #] 390 nm & & 2]
I =1 A9k 450 HA] 600 nm 4 9] 3] =1 BE| 7] H|(B/A)7F oF 0.01 HA] ¢
ol & 5% 0.1 WA <F 1.0, FAF SR oF0.2 WA ¢F0.7¢ 7 At @7]
Aglold o] 93 A 93 B A7H[(B/A)7F < 0.01 17D
Alebd 4= daL, of 1.0 23S A, A7 A Y] 2] WA A B
W54 5ol Askd 5= = %F/%ﬂ

T AN A, 7] At stel A 2 '& 33 HE7HE = 9ler, d & &4, 149,
U EY, YHaod)d, ol &2 £ & 5 x9het o= vk g Y]
Abgloled & 9l BA1 Y] (Beckman Coulteﬂ‘i Laser Diffraction Particle Size Analyzer
LS 13320 FH)E AFgate] A T AP AT A A 22 YA E
Aot 8ol Bt 1A 271D50)7F °F 0.8 WA k3 m, o & H o
WA oF 3 ) 4= ghek A1 E glel A Arka ) 2Bl A,

54 50] 43 42 Qe 4] Ahafolele] B 94 2710507 08 s

=’}

Il

Rl A, WA W) Sol AshE = AlaL, oF 3mE =0 A
WeA4d 5ol Askd 4 915 $-27F 3
F-7 el ol A, 7] Abslolel e XA 3] A (x -ray diffraction, XRD) ¥2] A], 9] =1

;q;‘q (peak position) 20 Fto] 35 LM 37° M9 olar, =4 ¥ FWHM k(34

3] A (peak) <] Full width at Half Maximum)-S- 7|52 2 Scherrer's equation(3}7] 2]

Doll 2-g3sto] Ak m A2 A ] 7] (crystallite size) ] F 1,000 W #] oF

2,000 A, o & 59 2F 1,200 WA 2F 1,800 AL = Ut} A7) H el A, D7FAaA

TA 2= 7] A, WA A, A, o] 59 7 A4 24 whEk s
[e]

pcos@

271 21 19| X4, K= 373 Al 57 (shape factor)©] 21, A= XA 3H-d(X-ray
wavelength)©] 21, B= XA 34 3] A (peak)2] FWHM %k(degree)©] ™, 0+= 3] =
A *] %k(peak position degree)©] T}

2 ool A, A7) Abslol el & A 4Tt A LS A} L 5he], BET -4

H] (Micromeriticsft Surface Area and Porosity Analyzer ASAP 2020 “4H])=

A gk v T H A BET7F ¢F 10 m¥g ©]3F, ol & 59 oF 1 WA F 7 m¥egd 5~
W, E57F 9 99% o 4= vk 7] AN A7EAA A 24 =9
ZIAA =4, A Sol -7 5

TA el oA, 7] Abstol A 5@ E) o ofdd & =<l F, ©F 850 WA oF
1,000°C, o & &% 2F 900 WA ¢F 950°C= 7} et S 7|3HA 71 & A4 71~ &

_]O
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[63]

[64]
[65]

[66]
[67]

[68]

[69]
[70]

[71]

[72]

[73]
[74]

T skaL oF 20 WA oF 30°CE F 743t vh, 2F 400 WA] oF 900°C, ol & &9 oF
500 4] oF 800°Col 4] oF 30 4] oF 150%, ol & S oF 60 4] oF 120%- &
7t atel Al 23 5= ).
A el A, A7) Abstolel & AF7] LW A wbERE: vl d A ZE5A =4 oF
100 T -0l thate], oF 1 W= oF K
E 5+ 5 qlth 7] Abglolel o] A7)
°F 100 T & -0l thate], oF 1 =& vk 23k A9, 7 74 24 =9
T4, A sol AstE el AL, of 5 TFE 23 A9, A7

TA 2= 7IAE =4 Fol AskE -7

(9]
of\
Rl off
0 o
2
il
it
(2
2
[\
=
N
2
N
of\

= :

A, LS} A A, Ak GAA|, 2A|, ol GAl, A
15, ol =9 THE o& AT 5= o, o] At

& AL TS Y] A7k 4] R 100 =

40 FF, T W 0.1 WA F 105

iz
e
A oft
E

B o] o Ao ME A7bAg A 2HBE GY] TH HRL
Eghaha, Bae] ol gHE7IE Abgstol, k200 A o 280°C, o E B o

[e}

TA o A, A7 D7AA A 2AES 50 mm x 90 mm x 2.5 mm 7] AME
Holl &l MAHA & AFgsto] 7] MLy, ay, be) S S 3HaL, 7] Al
H-S ASTM D44599] 2] 713}, 3,000 Al 3k E<t Bl 2 Estar, MaA S
Abgato] Bl 2E 2 ALY an, b)s S TS, st 2 200 whel 4
HIHAE)7F F2 A F 7, ol & S 9F 3 W% oF6d 4= Stk

[4] 2]

A M SHAE) =

Nl

g

JIAL®)? +(Aa*)? + (Ab*)?

71 A 200 A, AL B B AR L gkl AFol(Ly L) ol L, A Hl A E
A5-o] a* 4Ll AFel(a - ap”) o1, Ab = Bl 2 E A 3-2] b k2] 2Fol(b,"- byn)ol U
TA A, 7] A7t A 2 =S SIS, A, 3T,
1, AR d ekt # ¥ o, MRSA(Methicillin-Resistant Staphylococcus Aureus)
theket Alatoll thal] &t S#7F L= Lo & A, JIS Z 2801 &t 3 7H o]
o] Aste], 5cmx 5 em 7] A|Heol| A Z AT W O A& A& 8L, 35°C,
RH 90% =710l A 24 A1 3k v &F 5, 571 2] 30l whe} Ab & &b+ &4 2| 7F 242}
= 0w oF g A oF 7, el S oF 2 4] o 59 4 gnk

[ 3]

gt A A = log(M1/M2)

X

of i



WO 2019/132385 PCT/KR2018/016158

[75]

[76]

[77]
[78]

[79]

[80]

_— — —_. —_. —_. —
o0 OO0 OO0 OO0 o0 OO
~ N D B W N

[89]
[90]

737) 2] 300 4, M1 52 S (blank) Al Aol o) & 2441 b W %
M2+= A7FAaA A 2= Al ol T gk 244 3 F 3 Al S
047];\1 "Bl g AJH"E A]E /\]jq(oﬂﬂ_/\/k% TR ZA)E A
A Holth, FA Ao B, AEd o] Ao R AR =X Felstr]
A8 A Hl A E g r414(Petr1 dish) ¥l Alwt& &5 ol Al A A3 FLsH
24X ZF m FA T A o B2 v Al o] JfE vl alshe] Al Al o et
Aee WAETh AT 50 A A H) Fe R EE F 24T T
HEG T A2 Blreto] 73] S 7 A AL, A g Ao A 2R YR
A A A 5 Qlek FR e el YT ol A7) o H ¢ ui= 78S
LA AL, A ASE RS 5 gl

—

o] WE Y E2 A7 QU A 2AEEFH A" 2
o A7t oA 22 2R A2 Az e olon, Alxd A
AMEAE, e, NS A EA Y sl g A s el v
AEZTAT)CZ Al2d 5= ) o] 23 A2 2 EH o] £8h= ok
el A s 7Hx Al ol & A vk AV AR w2 A, I A,
IAA =4, olge =4 Ts S0l st g, Al A 5ol b VT
AL o2 w8, 53, & 948 d7 2= 78t

o|3}, 2 Aol & F 5ol 1
AN EE v Arge] B

a4} 5 o] 43 gk H e},

A A] o

o]}, 2 Aol D H] el o] A A}

(A) @744 A

(A1) Zgolr = 4

Z ol = 66(A ZA): Rhodia, A% : STABAMID 23AE1K)E AM-&3131 1]

(A2) Z&] o ~H = 4

Sl E‘«gﬂ o] E(PBT, Al| ZA}: Shinkong Synthetic Fibers Corporation,
A% 74 SHINITE® PBTD201)E AH&-3H 31Tt

oo
it}
)
oX,
Siid
1o
S
>
o%
rlo
)
o
&
s
)

(B) Ats}old
(B1) #£3 ) ¢ o}<d % A F,900°C=E 7tE3sto] F718A1 7 F, AbA
TtaE FAEa 50 e 2 ek, 1A FE S Ay e e R, de

O
12} =58 700°C A 9 —E« ot AA g E AT T A4L-(25°C) 2
oL A

g 7she] A3 Abslol el & Abgakgltt.
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[91] (B2) Abstol A (A A} 2] =8 H] =, Al % RZ-950)= AF&-3 3t
[92] (B3) Abstol A (A A} &<l 3} 8}, A F8: TE30)2 AF&-3t 3t T
[93] 2171 Abgtoled(B1, B2, B3)S Ho A =171, BET 9 4, =%, 3% ¥F3(Photo
Luminescence) =74 A], 370 W A] 390 nm % &1 2] 3] = A2} 450 W A] 600 nm
g el 9= B A7IH(B/A) B W AAA O] A 7](crystallite size) 45 575,
sh7] 3% 1o YEFH LT
[94]
[95] [3E1]
(BD) (B2) (B3)
Ha A& 71 (um) 1.2 0.890 3.7
BET 3% 4 (m¥g) 4 15 14
T (%) 99 97 97
PL =17]H](B/A) 0.28 9.8 9.5
n AR 7] (A) 1417 503 489
[96]
[97] A S why
[98] (D) B LA 271 pm): 574 7] (Beckman Coultertt: Laser Diffraction
Particle Size Analyzer LS 13 320 4 H)E AM-g-3to], H JA A7) (9] HhHE
=23} o}
[99] (2) BET A (9] m¥g): A A7 S22 & AFS-3lo], BET ¥4
4] (Micromeriticsft Surface Area and Porosity Analyzer ASAP 2020 “H])= BET
ZHAE 5483t
[100]  (3) % (E9: %): TGA EA RS AFE381e, 800°C = ol A Zbah=
FAE 7HA 3 SR8 S48
[101] (4) PL =71 8] (B/A): 33 %33(Photo Luminescence) =74 ol w}e}, 2 -0 A 325
nm 32| He-Cd laser (KIMMONA}, 30mW)E A| H ol Y A}sl A kg =
23 E &S CCD detectorE ©]-&3Fe] A=3613] 2, o] u] CCD detector?] <5+
-70°C & #-A 8+t 370 W A] 390 nm 4 & 2] 3] =1 A%} 450 W A 600 nm 4 & 2]
1] =1 B9 37] H|(B/AYE S48t o 7| A, Al AlH-E 9] A e glo]
gl o] A (laser)E Al Holl YA A PL ¥4 & & stol at, 4bslold 9-9-t]+= 6
mm 2 73 o] 2 BlEto] A (pelletizer)©l] ¥ 3L §FAFate] H &4A| Al H & A 23 H
A8kl
[102] (5) M A=A A 7] (crystallite size, T : A): 2158 5 X-A1 3] 4 ¥4 7] (High

Resolution X-Ray Diffractometer, A Z=A}: X'pertA}, &% ™ : PRO-MRD)-&
ALE-3FS o, 31 A1 9] X (peak position) 20 #k©] 35 W A] 37° W flola, A ¥
FWHM #k(2] 4 3] 7 (peak) 2| Full width at Half Maximum)-S- 7] =2 & Scherrer's
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equation(3t7] 2] D)ol 2-&3to] A ettt o 714, 3kt 8 I A= AlA
B S o] 7hssh, vl S A gt H-A1 S 918t Al Al 9] A, 600°C,
ol o] (air) A Ef o A 241 2F A A 2l dpo] ¥} 24 & A 7§ 3, XRD H41&

zl8) skl et

[103] [4] 1]

[104] nAAAR A7(D)= KA

L cosd

[105] 271 21 19| X4, K= 373 Al 57 (shape factor)©] 21, A= XA 3H-d(X-ray
wavelength)©] 21, B= XA 34 3] A (peak)2] FWHM %k(degree)©] ™, 0+= 3] =
A =] gk(peak position degree)©] t}.

[106]

[107]  AAld 1 WA 4 Z H]ule] [~ 8

[108] 371 74 74 g 8] 2 9 3l A vhe} g2 Fkom Wb F,
230°Cell A gHEstel A elg Al z2sk oot b2 LiD=36, 2% 45 mm¢] o] %

=7 E AFEES o, Al FElE 80°Col A 4A13F ol AE F,60z
AFE7 (A S 25 230°C, T8 25 60°C)0ll A ALE8to] A H S A =35H3 o)
Az AlH th3te] sl Wi o R E44& Hrbela, 1 295 S 2 F
3o YERA ST

[109]

[110] A = uh

[111] (D) W34 H7HAA ¥ SHAE)): 50 mm x 90 mm x 2.5 mm 17| AFE A H 9
th &l A2} A| (KONICA MINOLTA, CM-3700A)E AF&3Fe] 7] M AHLy, ag”, by’
S 5431, 437 A= A1 H-E ASTM D4459¢]] 2] A&k, 3,000 Al {1+ & <F
H AEstal, MAA & ARESto] HHAE F AL, a7, b)& 548 oh, 8171
2} 20 whe} A4t MSHAE)E A et ol o

[112] (4] 2]

[113] A M ZHAE) =

JIAL®)? +(Aa*)? +(Ab*)?

[114] 471 2 2004, AL"= Bl = E A3 9] L gL9] 2Fol(L,-Ly) ol i, Aa"= H A~ E

A2o] ar ghe] Abol(a- ag) o1 ™, Ab = HI2E 52 b #19] x}okbl*- by)ol T},

[115]  (2) & A A J1S 22801 &+t H 7ol ¢ ASHA], 5cm x 5 cm 7] Al H el
S w2 oS 8L, 35°C, RH 90% 271 o)l A1 244 ZF vl &F =,

[116]  [4] 3]

[117] gt A A = log(M1/M2)

[118] 271 2 304, M1-& -2 H(blank) A H el o &F 24A] 7F &k 3 4| 3 F=0] 31
M2+= A7FAaA A A = Al ol T &F 244 g Al < 5 Al Srol T

[119]  (3) =X] o}o] 2=(1ZOD) 4 75 (99 kegf-cm/ecm): ASTM D256°1 74 #
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[ 1]

[7d - 2]

[ 3]

[7d - 4]

[ 5]

[ 6]

[T 7]

T4
Eeolu] = 54 D ool 2E| 2 FA F1F o] 4S = D7heA

A oF 100 T 2
k

Arstoled ok | ] ok 5 ek 2 g abatn,
@71 Abgtebdl & YA VIR SR S /A 71507 °F 0.8 A

oF 3 yme] 31, 33 2-33(Photo Luminescence) =74 A1, 370 W A 390 nm
A9 97 A9} 450 A 600 nm  F 2] 3] BL] 7] H](B/A)7F 9F 0.01
WA ek 1,091 A& 5 02 st A7 74 A E.

A1kl oA, V] EHelopn = 2] = A Egopu| = 24,

whabERE Lol = Z2x] iz o] 5 o] 23S ¥ dlel= AL ERO R

lire] = = — T = H =] fe)
st A7 A 2 E.

A7 = A2kl oA, 7] EE o ~EH 2 FA =
Zadedge Zegol B, ZaRe e ey ol E,
ZeoEdivizgy ol E, ZeEg v ddd grayolE ¢
Z =22 IAAd Yz ol E F 1€ o4& et A&
5402 o= E7tAA 4] 2 E.

A1 WA A3 5 of = & gof] lo A, Ag7] Atkslold & X

3] (X-ray diffraction, XRD) ¥-4] A], 3] =1 9] *|(peak position) 20 4L°] 35
=] 37° W olaz, at7] 4 100 &k v A d A o] A 7] (crystallite size) 44|
AR ] 7] (crystallite size) o] °F 1,000 WA F 2,000 A2l A&
SR 0% Bz A kel A 2AE
]

el

A A7ID)= KA

pcost
A71 2 19| 4, K= 3 Al 57 (shape factor)©] 21, A= XA 3H-d(X-ray
wavelength)©] a1, fi= XA 3|4 3] = (peak)2] FWHM #k(degree)©] ™, 0=
3] A Y A Fk(peak position degree)©] U}
A1 WA A7) T o] = g Fholl 9lof A, 7] 4absoll 2 3 3 (Photo
Luminescence) =74 2], 370 4] 390 nm % &1 2] 3] = A2} 450 W A] 600 nm
dolel w2 Be] AV B[(B/A)7F 9F 0.1 WA 9F 1.0¢! A& 502 5=
A7t A 2 E.
A1 WA A58 T o] = 8 Fhe)l Qlof A, 7] Abstoll & WA 7] =
SAg A A2 A71(D50)7F oF 1 WA oF 5l A& 5 0= st

FA S AHESto], BET ¥4 4wl 2 29 ¢ v 9 4 BET7H o 10 mg
o5l A2 B 0% ohiz Arkay A 2HE
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