Sygsa aYflda

9N Gliwa; V¢ d,lods yl il Sial pou aalilemnd

S$397 g5 g i SLd g5 03 pd JgINi0 33 (599 90
S9 ww1 I 30 sldpld

s P
IRS W Ad) (G jamw dgramme
Ol eJsd50 ¢ Jg850 anly oMl Sl o Kiily ¢ K56 ¢ len o Koy oKL
lapks ol 0ad ails (05 LS STSb slagkd (55573 5 s S b p sl ) 4 SRRl o S
(P bz 2 5 (Sr el 5o Yo coilad il (S5 Sl ol ol Saslie s @ o) 48T STSG
gamnnrs il (Sra ST (Sl filos 5 SmusST oo cbol&ens dBble, aes Slasl 5 s 3,1, Gl
S ey Al gl Sl saay3a ormed 5 03y o (S5 (Sl oS Gl 635 kST ST slagks
(S5 e el s ol 36 G s J5S0n Sl g ety 5 487 a5l sl ) s
B S 4 g0 ST S slagkd corla sl 5 - b T8 5 53ds il e ccplone Sl I s
.ESJ‘U Lgl.hrl:} 4L;J}TJ3}J'::..~ 59y .L:..'.(l :gs-\:.l; ANy

dodlo —)

S8 ggy el Vo ol oae g a8 Zn g)laid] codle b sland Conl (g puais (g9,

Sy @il o 52 9 2980 S 035 g Cughy Sy o8 T 4 blete ik 5y 4

Liis o oaliial 3)50 58 cppoyla come 5 porivegl] o0l jlanr g9y A8 o 255 (Bl 50
3 S 59y 202 b 1y 03105 2V 5h 5 Cilises (slaflll e (59 odlatal 350 5108l e

el 6515 (ggy Able Tr ] sadl 302 570 5] 3l &S el gl Jgde atlonsh poolic

AN i e 5 35 49 P g e g o e 5l 1 25 WY IS L

V5) 53 (535l 81 ool sis o ol il J (s (555 35 sk a2
23 e g piegdl ol Jlan |y ol sy 05 oaee AD Sl A5 (0 4iosy eigileo

2 53U jelte 40 Lidloe iy olsie 4 59y 208 oyl 0303 51,3 p oy plis
Sy SLaill gz iUl el 1> (6o, bl .l 3 b o ()18 s g (53,65
D = Y] 254 o0 odlaiiwl 35 Zn Hlis cov

PRPU el Vb jloas ooy gaw b olyon o sl 93)5 4 blo b (6392 <59y 35T

L gl g 0392 gl jlay 00 )8 gty il @5 9 > JSS L (5, ST
9y ST Al o L 3)90 b piy (938 (et g e LRy b (olacSel
(B e S gl i (De) oogmdgely S ile (alaby) Gk Sl Glge |y s tesl
(ZINC OXIDE) 53y 351 b 3051 i3y 555 55 il b i 55 5 Jj oo (sl
S (§)09 S5 4 9 Zn0 Jgoyp b Nyt S 5 g 00 0200l Ligh (S (sleplS o &S
bolo (S, olaie & el (sl ezl 5 (ZNO) (g9 duS] Tyd] sl o 1o slomansd 5 55,
lgie 4 bale pUL (ool ae B agag ol bl 03,8 s 565 45 (00b jlus a5 ¢ loniy]
IV = 5] ol oas 0015 )8 Ly g axdllas 390 VAYD Jlo 5l (slodiuS jobo 4, ZNO

o3le ol )L g bl BLod e S35 jgy 4 jgy by 9 Lo (o @l I 6yl b
g Ay 5l b oole Cpl ol Cudgyme g o (Cuwl 00ub 031> H1 3 awyy g addllas 550 (ZNO)
Y )l codeS b adlon 5 (s S) daly slaa¥ colu (6)9ld 5 ($59I9SS anwgs



https://dor.isc.ac/dor/20.1001.1.17353351.1398.4.60.1.3
https://jicers.ir/article-1-195-fa.html

[ Downloaded from jicers.ir on 2025-10-16 ]

[ DOR: 20.1001.1.17353351.1398.4.60.1.3 ]

b))l 8 odlitul 5,50 ()55 5 (Seig S VTl g log lsie 4 Zn0 o sl ond jal ol s el o il 0
il 3 oot i GaN w5l ZnO (561 slod j> £+ mev (65,31 3bj sl g 59l I3l <&l g ¥/¥ev ol b alold b .ol
Iy95 1 Eie s 51 GaN 4 s ZNO dad )8 ol 3 b ol b8 o Wl T g ianl 3 oy ilwg g Y
10 = £1 28l oo (ol )S) 65l 32lg Slgo (30 S5 5 0y Sl g (65500 yol pI3IN Sl £l g (3 ptage oS 2l 0

4B)S )5 gl 3p9e syl An 93 55 Cilisee (lad 5 )3 YU Jewily )bl & o Cunl (g3lga 1 (S g9y S
hs gL Lulide p as cul 5B glod )0 Y/¥ mev d5is 13 1o g it (65,50 BB L oblo)y o «(69) ST sl
el s S oy Vb b Conli iz 7S 5 i Kl i) 5 pllianslinh S5be ool
Sl o gl der 5145 abl e (shodag slad S Sl 5 (it elygle andl Lol s 5l (59, AST SIS b
Lo Sl Bis (gl cundblS gigh g UV g5y (58 018 ol lgie & Clilas slap S 5 (SiSgw slaley ;o ]
IV 90 9 V] 5,8 o)Ll o laes

S9y ST S5U saehd g491,d g 0w (b o9, -

Jj—dwr (B9, )-Y

VL (5 pingeS gl J 58 98 Tam ok )3 ol slonl ablgs e 31 i3 slocajm csnils > 0 J5 = )
sbapkd (3l 5 (Sl (olss 2,5 o0 )18 02latal 3)90 gowg sl 42 Iabg) plo b Cund o g Mg by (sladizja
(sled (sl Sid 10T (1S gy SUSS aile pliandh 5 (S50 (sl el 4 s ysbo 41 (59 28T S
ShIs easlond anes J5— o gy 4 85 55 2T S slapld )l (S v g Jolos clale ¢ Jsloo PH eyl
5 Aleas 4l Lyl ol €ou &S pladiges plod g ses 0y gl by S 58 1> (gl gn g sitn (B0l S5 L
b9y clio (sladyg) il oalil L 1y J5dsete (59) b1 S3U slapld ol o it ol 13l (gl &y90
balyd a0 4 o s ST slapkd )3l 5 (Sl bol 95 )] s & (85958 gy ST S5 - o
54 Gloj A8 oo s Sty ST et g oo 485 09 S b S sloplid sl 3> (St o5l g
ST anlien canne j g OB old raw 9 o0 o3ltal 93U 5 Mo lgie @ co 4 Sl dl 5 S5
9 319 MalS lapld o 295 48)S IS & 35 (6 )9abgé ST 9 298 o3kl (el Jbl 390 sl 4 sl Sl (03
IV 9 A g% gV 0l o cowd & Ul

Ethanol
Stirring | 30 min,

- g - Acetic
[ Mixiure je—| DEA | [Mixture " =)

{ZAD }

Stirri\ng at 60°C Stirring| at 40°C
e 2tk For | 20 min.
Transparent Transparent Aging at 65°C in
Solution Solution Water Bath For Zh,

Aging : 24h. Aping | 2h.

Route: 4
Route: 3 Route: 2 [Transparent
Route: | Solution

Wet Film

Wet Film

Drying | at 100°C Drying | at 100°C
For | 30 min. For| 30 min.
Zn0) Zn0)
Thin Films Thin Films |

Repeat Repeat

LAl 5= oo gy lizms sloSCuss 5 Waaigad 5l oalitnl b (59 st 3L glapled (sans ()15 JSms =) S

9N Gliwa; V0 a,lods ol il Ssal jou aalilend

Ssgsa Cillia



https://dor.isc.ac/dor/20.1001.1.17353351.1398.4.60.1.3
https://jicers.ir/article-1-195-fa.html

9N Gliwa; V- a,lods ol il Sial jou aalilend

Sl el ow wg,-Y-Y

ol )l (0 1y 5953 dlgagil i g 4l 5 yinS 18] 4 sl sy g 05l 4113 (SCS) Jglomo o (3l jas] it

(0555 o Jtn o) WosisS ] (om Jploxo (o (11— ysmhiznS) (oS53 (SllesS w218 S, Jolis s,

6518 sloruS) s (ol il Cubgo ok g L3l oo (yjlam 5 Y5 copgl Jlio jolar) cilieo (gl gus

3 Bl s il asilejle (oly odlitul 5yg0 bl i 35 g adgl odle £45 4 A 3,5 oo )5 odlatul 390, Lugil

P9 5)] 0,8 Sygo o Glyinl g Y @ Y Glisl a0 90 4 &S sl (S Jolone

IV = W el j3)lge Jold Joloeo 55 (Blyil 5w b9y (sblje oM gk

ool pdy el (JgSdge (ulida >

(o ilo yuw sy ol yod 4y YU (glod aS01 youd Dgi o0 50k 9 (Rl (slosle W)gi el uiSTy (gYL (glod =Y

Bl Cand YU Loy slajl &y lgn oS g 0 sl

0jl0l L g JuSiis el g o > iy 5l wlo oslyin] iiSTy e 53 (655 Y guame oS5 g 4Ty oligS yloj -

235 o Vb ofog gaw 9 5 yiogil

2 29340 ¢ 5w 3], 09 (sl po ST gl dlgo o8 Lind dts i o Bgy ol D ookl 3)90 it (g o3l —F

dlon Jolome ) (Bl jiw (bg) 1503 sacuje il (655

3 Bl jiiw he)y 4o (iuelcaidboe jolay b3l g 69y donST 4 ol 01335 asuiie 43,5 iy Slisis )

9 MY N /A 0a S wn ST Cd g Cond b g9y ST o Lol 518 a8 sl odly lis W w25 o0 Mg Jolos

o581 b ,S o3l Tl c0uiiS ST &y i g S il 381 b a8 Cawl 00l s s .l JUsSTi R 16 A/Y

VY 9) /AL ol 0aiS s & Ci g Cumd b (gladiges (gly (Te) Glpsl slod (puimon b o idS oo o

o1 (650518l YYY/RN°C YYVAR YEF/AY (a5 4 (Tig) Jldl (slod cpizmeds ¢ YAR/FO°C 4 ¥+ ¥/VE YOANY s ys
450

100 -

ELTV

250
200 —F0=12
—F0

Fio-0.8

Y S WY ]

150

100

o

] 1 200 a0 ] L{ili] Al ™o

| il } ;JL.:,

VY 5\ /A ).ﬂ).g 0dS M‘A.swwwbks” S| GLM\J}QJ 6‘)-.’ OT ‘al:g:_ﬂ OL‘}‘.’““’)?QJ::*;S‘B le.nb)b}oj -y J&w
Y]

895 w1 s SIS 51 oaliw] g, —¥-¥

CgiSa T g aib o el Jb 5 Lid 13 cpes ISl b 305 &yl i g 555665 sl y, 51 ookl b odle oyl ol



https://dor.isc.ac/dor/20.1001.1.17353351.1398.4.60.1.3
https://jicers.ir/article-1-195-fa.html

[ Downloaded from jicers.ir on 2025-10-16 ]

[ DOR: 20.1001.1.17353351.1398.4.60.1.3 ]

5 59y deST s Sy W (wyp 4 [8 = W] e Sl galas dse cnl )3 canl ol ol (6bgS i YL
5 o S ol el 09l Casdy (Ssem oo sk 1) 59y ST 9 D Ll izl o Sy Sliogas

S L bl 48 g0 iy 008 ealistl oy STio oy D55y i) 51 g0 s 2ol 5 (595 D (gl 05lST

595 35T O3 o 3 29> ladign Sl el o8 0.8 o (59l Joe 1y (5, AT Oy pdans 018 g3 ol
5 995 S gy Salidl cel Alg o jogise e nal8l a8 bl > Ll 28 oo 65 slr (gl eglST 5l g A5 0
el 01 gBly 9o > (3)85 ) sl g I (pdm (13958

LS dlaly Loy o (5 15 o G 1|y 69 AansST D adllan Sy o [V 5 V) g V0] e 1 (S0 (s0liss
ooty OH- (slagyg U5 0% (g9 il Joli 5T J5 250 5l sditne (55 a9 )3 233)0] oy (255
5 350 L guod (gloygd o 32,0 31 (6905 5 S esloylinn JISHI L 01 o5 (g9 2Tl (oL 5l Lo et
3Zn (OH) ZNSO w5 iy jl S (glosle Mol ulyd 3o, 5l (sgim g 0yl JIKSI L I3 595 o WJg5 OH- isu
Ailyte gl Bve B Ve v o ool Cands Sl a0 39390 0e] Caos

9% % S ST o ylS Il ¥ 9 V] (59) denST o S 5l 59y 2euST 9l (s Ans (sainej )3 4B)S g0 a0 )
2390 535 dmST 56 93 W5 Car ol (gg) Slilgus Jslomo 9 10,5 i o] LalBL jolis g ahiad p)Sg 3y dlo yo

OB yolate (e 4 L85 B () 3)90 sl 59y danST 65U 392 W )3 Sge sl el e (28515 eolil
o=l pasas shb aaw ¥ djen sy g (ST ploxl loj ZNSO4 g Na2COs NaOH  slacdale lod yiol)l
Pl slod g 52 32 Jgo) il mades 2uSg)am g e Sl S g9y Slilgu bl oS ud Jols Sloj dinge by <>
AU (i A3 B gy )3 iz 8T jen G g ploj Jelge e A8l Sl 43 e il ST
A5l B 298 i aw 3 byl b o By (il zobaw )3 (djen Sy g STy pldl ploj e Jlelge

odnline ZnO (clacSy Laid odol Cundy jdgy jd a5 A astiie dipy bl b iolojl &G plodl b coles )0 w09 cad S0
ol y2agil VO« B Ve dlal (clyls ool Cawds 1345 9 395 00

Oy 5 Al - F -y

b g9y ST WIS o Gl 4l (559 9 (S SI Glusgad | aws cads (5 5053l 03161 b lapuw 5 badlg) cilyd
oS> (S 1S Canglia (slapnms 3 1y (Slogilly gamg sl03,2)lS wiliseo (slacs3slodygn b 398 35 paneie b &
295 531200 @3 B (sidghige 5 s JyiS culpbe i Ll (S0l g (6598 soolfiw dnSal s 105315
S ojgmel )ls Loy jorelS sl 4 53 (olomr 3y)l8 (JSb (lalee ZNO 1351 93U (yiuomen sl 03)5 > 365 4y 1) (0L
Sl b bdgsl 3505 bl )5l 358 00 03litul (g poly 5 8 ot jopels 0diiS Cagi plgis 4 lodlglgl
D9 e yarly o Laadglgil oy ullg il caisn slonl an yomie Jas (gl 455,05 (o0 Cpge0 e (g pordy
b 5 (S Cunglie eSS sl a5 ) Slglh8 sLlje ZNO (slaaliagl b oad anys slacyjorelS 5l
= b L jamels o oyl colu 10 oS cunl (pl il pho bacs 500lS g5 ol )0 aS laiSS 005 oo pouly s o
a8 a8 g aily Job b oad olisul (glaalee 5 Al CEI9SG g o @jg pork ule )3 45 ZNO slaabegl 39
TA = V0] ol o (S youls Ao 1> b 316 g o ial,] 0950 15 sy

8 e (aleond g (SlSo (K3 i dw 4y S j5b 4 &5 015 392y i (sl g 1ayd5 9 S s
Sla a Fime slasSs jl g (i P9y b dualie )3 45 395 oo LSS (s yes S5 g5 b9y 0> Hadise
ygme Sliging )3 bl oo ygalatil 0 o oalitl S sl M sl 41 35 Ol 5 Cuad (1S (538 (slasus ST
03 ploril (yges¥3 by 3l eolissl b gles gy (glaloo 4 (555)58)90 L ZNO ) gl s IV 5 V) 5V 5 VAT @b S
Oilys dxdl guls . lodds qwyp SEM 9 XRD by i &y 0 jiiaw ZNO (093 (659098590 5 rcadlins )57 o3l) ¢ b5 .l

L olgsise |y Sy (cdon slosel 3 cuiyg i ,S lasdlo @ygo 4 odid jiwr ZNO &l )3gik a8 amd o ylis eSS
SEM u9§;~u9)&:ﬁ )J9La_: ..))].) ol Cewdy ZnO u]).) yl) LSYL uo9l> 52 RANAPIEN N E.A.QJUQA &9y u.xu.b wafl )lB

9N Gliwa; V0 a,lods ol il Ssal jou aalilend



https://dor.isc.ac/dor/20.1001.1.17353351.1398.4.60.1.3
https://jicers.ir/article-1-195-fa.html

9N Gliwa; V- a,lods ol il Sial jou aalilend

FeeoC S glages aimd oy Lad e aud LSS g 63900 My (sdn S5 Gygeo 43 ZNO &yd b aS" w0 oyl
uu.:_&; slrdises ly b )Ldlwgil e 53 (g5l (65205l b e O IS (sladee ‘5}‘919.'9)95 0l uw.&n
BOsSS (6,500 5l an (S5 YL slaled jo il cpl &S 0yl dg3g Celu ¥ Lde 40+ +°C g ¥+ +°C slalod > o
(N 4Bl iy Jglome 53 d290 Ol e 5 ualSS (slod 4 ZNO @3 gl glale (5558550 nlplhs g oo Juate
IS et 30 ZN0 (gl lisLaogib S5 )3 (6305 536 el ol (line g S5 slod ey 355 Mg 9 251>
Ola e i diap bl il Jlasl U )y pudivn s )..;b 69y S| ladlogil ails o3lil y QudSS loj 9 PH 500
Glad logl yioan 5,5 1, 8 oolawl 3)50 (Sholpw (slacyjoelSl 45 4S5, A ZNO 5,8 pascio sladlogil

140
: vm’/ﬂl&/‘
N 100 (700 °C)
=g
&= 504
o {300°C) "
——)
[] T ! T 1
0 1 2 3 4 5

Time (h)

DA alies slos 90 10 dSS o) con 1 ZNO jo4s ails ojlasl =¥ ST

VAL $++°C (4 b+ +°C (o o+ +°C (@l ssbales 5 ZNO &3 5l SEM jyslas —F JSCi



https://dor.isc.ac/dor/20.1001.1.17353351.1398.4.60.1.3
https://jicers.ir/article-1-195-fa.html

[ Downloaded from jicers.ir on 2025-10-16 ]

[ DOR: 20.1001.1.17353351.1398.4.60.1.3 ]

ol 4325 9= 0-Y

48,5 1y 8 dngidyg e Hlows il dad 90 0 Calidee (lad p)5 0 YU il b a4 &S cunl (00150 31 (S (g5)0uuS]
S wlids yd &S cuwl 3B glod j3 g e, SN Y/YY dgus 10 (1 9 patiane (6551 BB L olloy dos (59T .l
oy SlSe )l 5 Vo b et gl i Sgig 5 i S 3 5 oilaciznslyish 25le ol sl
Sp)5 4 i oo dler o)l 5l aSuisl o slofng (sd 1) lS (glyly o iaielygle axdl Cds Jas 5l ggy0ST )35l sl
Lo Sl Bis (gl cadblgg 5 UV 55 (598 08 il lgis 4 Ol (slap S 5 (St g sladley o ]
D 95 9 A gV 5,5 0,lil Cosj laeo

a oS syl lo ob el gl g9y Sliwl Sham (65 (J)l w5 Ghe) V<] 00 plosl wlidss jI (S5 )
P90 py> b )sbuw (539 45 (ZN(CH3C00)2.2H20) (g9, Sluwl Slydn (63 5l b )lidlugl calw (gly 0 48 )5 I8
B 0j9,S S yd g9y liwl lynn (65 51 (gylade daylidlogil colw jslaie 4 .0 ookl il o M=219/49gr/mol
Ol pd s dsliS Loy cpl 0 celw VOB Y e (gly 9l p)S Y0 2°C glod U 0)sS pup b aBlAS 05" 1> 5 i 00
ST rizren g Jgane (go3le ko 3 (3,5 25 il & (S @ )l (935 Coanl 0,08 3,5 05 Sl g,
Loolgz 3 &8 Jdsiia (S5 s )92 =Y ] oo Cmd &y Jguazma £35 93 o,y 53 3l (62bj b Bl slanjlé
bwgy oad didlw dlg s .l ol 08j5,S B)b (S 4 vt 4 &S ) (S B jdg =Y 50, 5118 09,8 )bl 4
aS b flis s coly jd Nad obda Suin FT-IR cib g (SOl andl (il o adug)y (5958 GoSuwg ,Sun
40326 Al )b gy ol )3 Aleas S pgie sl (S5l5i00 b g (AL GgSoma gl 01 Mg sl liSLugl
03l b e Suydgil g bapuuwgil «l g3l adgs dy oo yol oyl 5 d4u5 o0 plonl Jlu g el 518 90 1> (g9 Cliwl wljuun 3
25 00 GleSs Sidshr90 5 CEIgSy

S o5 i =¥

sile olgd gl S ol 55 48 el GUST (slod 1 Y/¥MeV 9i5 15 (g5l GBI L bl e e 4pusST (il
ol 093 (Slle ()il 9 YU (o ud Cuoglie et iSlgj 9 (b d Sl 3 9 (piliineglyisd

3929 9 (S0 4wl Y Cudlind coolio (S0 ySlgi (oled (b Croglie J> 4 (9, 2081 S3U lapld (o
SeinogST = Sl Jlasg 5 (SiosST z90 sloolSis dablus; dass Slgdl )3 onsg (slod )8 Gl ¢35 slodsir
colu glaaijm ghls g o9 298 (SopSl g (Sl sl Shy bl 59y ST S5 slaplid ggemme )3 aiily oo

(sl B Gl 5B )S gy ( JsSUg0 4S5l (65158 gy ¢yl 5 ST ASle Sglite (gl,8 ¢ st gl ybs, (2
IS & 9y ST S3U slaplid el el 5= 3l 8 g 5309l (6ppel cliond S (6538 gy o utiSTy s

A9ys0

&>

[1] Mendil, R., Ben Ayadi, Z., Djessas, K., "Effect of solvent medium on the structural, morphological and
optical properties of ZnS nanoparticles synthesized by solvothermal route”, Journal of Alloys and
Compounds, Vol. 678, pp. 87-92, 2016.

[2] Liu, Z., Li, R., Jiang, R., Li, X., Zhang, M., "Effects of Al addition on the structure and mechanical properties
of Zn alloys", Journal of Alloys and Compounds, Vol. 687, pp. 885-892, 2016.

[3] Tao, J. and et al.,, "Enhanced optical and photocatalytic properties of Ag quantum dots-sensitized
nanostructured TiO2/ZnO heterojunctions”, Journal of Alloys and Compounds, Vol. 688, Part A, pp. 605—
612, 2016.

[4] Moulahi, A., Sediri, F., "Controlled synthesis of nano-ZnO via hydro/solvothermal process and study of their
optical properties”, Optik - International Journal for Light and Electron Optics, Vol. 127, No. 19, pp. 7586—
7593, 2016.

9N Gliwa; V0 a,lods ol il Ssal jou aalilend

Ssgsa Cillia



https://dor.isc.ac/dor/20.1001.1.17353351.1398.4.60.1.3
https://jicers.ir/article-1-195-fa.html

9N Gliwa; V- a,lods ol il Sial jou aalilend

[5] Umar, A., Algarnic, H., Kim, S. H., Al-Assiri, M. S.," Time dependent growth of ZnO nanoflowers with
enhanced field emission properties”, Ceramics International, Vol. 42, No. 11, pp. 13215-13222, 2016.

[6] Berge, D. and et al., "Improved photoluminescence emission and gas sensor properties of ZnO thin films",
Ceramics International, Vol. 42, No. 12, pp. 13555-13561, 2016.

[7] Coleman, V. A. and Jagadish, C., "Basic Properties and Applications of ZnO", Zinc Oxide Bulk, Thin Films
and Nanostructures, Chapter 1, pp. 1-20, 2006.

- . . s £ L1} a
[9] Wang, Y., Ma, Q., Jia, H., Wang, Z., " One-step solution synthesis and formation mechanism of flower-like
ZnO and its structural and optical characterization", Ceramics International, Vol. 42, No. 9, pp. 10751
10757, 2016.
[10] Yang, Y. and rt al., "Facile synthesis of ZnO/Ag nanocomposites with enhanced photocatalytic properties
under visible light", Materials Letters, Vol. 180, pp. 97-100, 2016.

[11] Deng, J. and rt al., " Facile synthesis and enhanced ethanol sensing properties of the brush-like ZnO-TiO2
heterojunctions nanofibers”, Sensors and Actuators B: Chemical, Vol 184, pp. 21-26, 2013.

b9y 4 Ble $b g9y ST A5 ALTE 1 Sge Jelge () ez (SB Faog g «Bg) GiSu e p zuiib VY]
Ve o ol 55y, (el dmsly 5 (gl (ppmedine ezl S e laled ey ¢ sl )3 (Bl
AT —

[13] Yang, Y. and rt al., "A simple hydrothermal synthesis of flower-like ZnO microspheres and their improved
photocatalytic activity", Materials Letters, Vol. 180, pp. 55-58, 2016.

[14] shi, R., Yang, P., Dong, X., Ma, Q., Zhang, A., "Growth of flower-like ZnO on ZnO nanorod arrays created
on zinc substrate through low-temperature hydrothermal synthesis", Applied Surface Science, Vol. 264, pp.
162-170, 2013.

[15] Dongying, F., Gaoyi, H., Yang, F., Zhang, T., Chang, Y., Liu, F., "Seed-mediated synthesis and the photo-
degradation activity of ZnO—graphene hybrids excluding the influence of dye adsorption”, Applied Surface
Science, Vol. 283, pp. 654-659, 2013.

jl $9) w‘ 93‘5 )J% Ju.]y » )J&d J-al}c st)).j" “p culg})ﬂ “Z ¥ ‘LS“'lg ) ‘LSSB')‘)A 33 ‘LS“’LL:'&'; ¢ sd.)blb [\;]
AYAY Jlo VA=A o oo 0 )losd cpom 093 ¢ydme (cwdideo (g i sole 4 i ¢ 69y ST (sla SIS

[17] Fan, F. and et al., "Synthesis and gas sensing properties to NO2 of ZnO nanoparticles", Sensors and
Actuators B: Chemical, Vol. 185, pp. 377-382, 2016.

AYAM §Y —Y5 u° A 0)[&4\3 ‘@-’)9“’"‘59-’[-’ .)‘9/: «.,:l.a...a:o 5 d.\.’xa ‘"O—l dl.h)l..b-l.w);) WX
[19] Chrissanthopoulos, A. and et al., "ZnOJ/zeolite hybrid nanostructures: synthesis, structure, optical
properties, and simulation", Thin Solid Films, Vol. 555, pp. 21-27, 2014.

Sl Slydn (63 )l 4575 ey Il 9y 48T (sl Logil COLo” wp ] o g gpyan cp ctip [Y1]
A DAY = VA o ¢l ) Soud il S 4ol allio



https://dor.isc.ac/dor/20.1001.1.17353351.1398.4.60.1.3
https://jicers.ir/article-1-195-fa.html
http://www.tcpdf.org

