LA (4 3

g ool (gaollal

1729 Oliwo F o)l A (509

O B 5398 g 5 LSl o195 (w3 9 3939 30 TiO2-Si02-Ag i
Wil 9 g (30 y9) X

g (ole dlie g4

u])JI ‘)iM“’ ().iMA oKl “_;“’J“-e(" 9 LS'“B 0dSuisly c.}l}n Ls'“"\"é:" 09)5

*N_mohamadi69@yahoo.com

204,80 sllio & le ML/
Ay 4z (Ti02-Si02-Ag) o) i Ly 6.3 199 ol b ol deeeST a9 0 Sigfy 2 50 WAA (63 YA bl
e 0p8 Sy g lSGhaogiygl ) [ b beS s ppin] palid )5 4 5 siies Jlapig et WAX g 005V 2y

TiO2-SiO2 y5 950 o jaalSoil ) i 030azu] 0,85 ST g prsscalinws LT ool ST 00lo, i
Ao W g Ve slolod o Jloggytn ig, 40 (SIO2:TiO2:3:1 )V clilis 4 [Slow g Cons b

S ooliz ol L lodiges b duasiin 3 45151 0,05 iy dyd O lotipas 4y s aid jiios S5 s o5l 45
sy Sla el 5y 3 Liia 4y 5 coiyS Al BET 3 Map £DS SEM XRD jli  1—ehes dmlppdld des]
o 00l UV-VES grias i 0lSd 1 il 5 Sy )37 o it slodipn il 355 5758 )0
015 el TIOZ-SI02 (oL e sy apingio i sy 3y oy~ pyinil el
5 JUUT L5 LS 15 |y 0,65 6 399 9 TiO2-SiO2 (cladigas 13 |y by, 5 jUUT ;6 jsis XRD wJUT
x5 il ) 0 lodiged il 5ip8 Colles o)y )8 4ali TIO2-Si02-AG o5 )0 L)
5 Pl b o b i sl (1) 0 Y g s g ¥l b i i
(TSBA-70) s 48L5] 5 4y 0,55 ¢ y5 g 50 diga jiiaw > 45 IS, il )0V loyig et (slood

02,5 oolis
bl ALBlS and )3 gy 0pl 5l b o BLS] mlio (ol ) doddio —)

slacodol i1 (S o) 31 (Sl (13935 5 o Lame
ades 5l wdU 9598 (lablu ypus 51 oalal (N sl

5 oslainl L [¥ 133,85 o o 5o sla by,

sla gl Jlude s pluo glgl drwes g ojlo; cusdS L

g dy g 035 Gl3El A ) Sy ogas 4 ]
e Sl dles 5l Capb g Cunyj basee 4 Silowy

\A4



)l GG 9598 9 (5, W8 L (olsh (o)t 9 y92970 TLO, S10.-Ag jiw

Cpe 9l 48 3w oy Ti-O-Si glassl JSis —)
il Cuenl Pl

Sl Sldas o> Lol )y 1 5l g o
Slidas los U UL B a5 18 o0 (55l
Gl 4S5 28l Ll jg950 plp 4w b g3 Slgi oo b,
1] 35500 6355 3468 w3k il

olej pialS cezge Ll ol b 4y Ciygd (938!
2y Shas 39 ol gt Ay g 0yt 019 S 3k
o) s Ol Is e ) [WW] 0500 (Bl 365
s S 5 Sos L duglie 13 9 (o e ol 310
Sl YL gl j8 (ol b dy0 4y (g e
ntives bowgi (oS job & 0,8l eolatwl L TIO:
b ials Coge Wlgi o (58 slajly slool b oya ea
T J3b 9395 e 2081 5 poslis dpuST do gine
= B3 (S e Jsb o 4]y poslis ST Ol
IAEES

5 jiw ogad ) (glod s Gladss (il b sy
el 00 ploal TI0,-S102-Ag ©lpdgil obdasuin
: e el

S5 S laY ]l Ken o gl S
153,8 as U e odsy 4 |y TiO5-Si0x-Ag b dw
aglio plns 1aST Ly 1y o] B 555 ol

' Ling-Xia-Guan

(CeHo) 50 Sslog)l (sladils Bl gigh (latiy] o
dle yyo oS Do 4 g ol dnsld o5 S5, (slamosn Y]
Ot 02l 2 (D] 00,5 (e o8 ()5 ST (0 5 ]
ool Ly bl da o piage jl (S posilis s
Osen 2l Sho b b &S cwl Yl (bl g5e8
Ol B Cansd g (992 (o 3o 093 (pleond ()01
Ol asgiae 0L (6551 [V F] abl e 4255 550 Hlws
UV o0 (il ,351 50 g cul Y/VeV g0 > (g3ls dous
by (528 2T Cuols g 03,8 a0 g (9l
TiO) 31 eslitel EMSuin 135 o) ) (S JAR] 255 oo
A5)ke (659 bl ae; > bl S plgie 4
B (65 =V 0, = (998Ul ddome oS 5 ) 1]

Ll j6 YL
3 a5l GG ol sligg cds & paslid ws]
JPeslinal (LUlgs J> (et & 5 Conl JUb s (S p0)58
Cawd Sk 51V ] o)l 1y 0y jo 00 pS el
ioils Lilis slaydgy 3550 53 Hold YL dxyd 4 b
alsyo o, 5 lwas a5l gYL slaley Jlesl
ol phs & oo pol (pl 45 ASl oo 5yl Cliles
Jeo e bowly ol o V] 93,5 o 56UT calio 58
292950 (S95abm HlSlo jloslil 3] o8 e Mo
5 4zl Oleis 4 jlul 5 pSoties (Sl g &
ol e 9y S3b ¥ b g Lils <ld ol )3
O Gl 03y oliaidl g 3w ) (oloj any
A)le 45 35l (03b sl jgliwd g el (g lile

5

19 Glimo) ¥ golois 1 (60,9 YA




Sl yr (witige 9 ple

85 )5 oyt 090 5 A5 dungli TIO»-SIO;
2 geadls Y

S pgslis daST Hgr950 Cojorsls B s jolate 4
Ti02-) 08 S| (559 2oyd O b ok 0dw Y posli
S i 31 (TTIP) uluS g 95 932l poslis | (Si02-Ag
<855 51 P123 cpoilin spusT odlo i lgis 4 S po
Sl gl S 155 (S8 1000 olsie 2 gl Lo
ST oolo yiuy olgme 4 Sy 0 8,5 31 (TEOS)
<S5 5178 jog s L (AGNO3) 6,8 il pis o paraw
CsHi4 NaBHy jl g 0,85 auST o0lo i lgie 4 S po
A5 oMl YU pogls b g Spe 8 58 Jouae HCL
Sygme ol 4o TIO2-Si02-Ag H93950 Cajorals s
=59 S b TIO2-SI0; CjgpelS 93l il 45 s plooll
as ol 5 ol a3 WY g Ve glod  Si02:Ti02:3:1
il Clidas Gt G 9 45 i Jleg )0 b
TiO2- o jopelS 9l d 0,8 (13958 g 5 <85 )13
A 4 aaled asdl )b aS” i plosl SO,

Ti02-Si02 y jgpolS 6l jims

Gk G yhade O g e Yo P123 55 F Ll
JHie (s89) ploa 4 gyl delal 3 g A8 LT Iy 0y
293 L e 35 5B (cubline ()jen (59) 5 A
= 3l o b s oS (Bl 425 Fe (le 5 Yrpm
4 Yoo HCl 5, 5 VYV (| oS ;o b & P123 i
pS I 500 el B CublS jl dw 5 ai d8ls] Joloxe

Yq 149 Ol ¥ ool A (589

o3l §1 oolitl b [VV] il o 5] ymipan 1535
Ag—o plo jl b glre glgil cilo 5 Taujom (J ol
o gy 4z |y TIO2-Si0-Ag (oL5 s oS 5 eyl
b8 558 b il 3l g 5 40 atd Js
@l Ti0s waw (59, il (Syo yg5 0395 43 TiO2
ot S 5 oy o al3él polaie & il esnlias |, Ag
Sy i cud b ol )l zuls w6 )S adlsl Si0, o
el ial33) TIO)-SiOrAg CujguelS b Lags )
TiOs- S 3 VA] S LSam o 75l 1o (imgy 5
Lol w5t Jlogig s i) 4 1, SiO2-Ag
TiO2- awgy— aiwd )il b (5595 555U oles
C1gSs jobo 4 Ag b ol g g9y 2 457, SIO:
oo (RhB) B (sl o 55 dlowg 4 003 i
Ti0s-Si0s-Ag b 4w S 5 45 15 sanlia 5 55,5
€5 B by 59 50 (Vb (bl 598 clid
Sl gl a9 5l il g (S0 59
Loalal) 4SS (rwg Oldlas 4 d25 b ogg cnl b
Wl 483 &y o Ti02-Si02-Ag Sy i w
P9 42 Ti02-S102-Ag j50950 and dine) 5> iy
295 €8 ol (il g8 (ol s 9 Jlo gy
ol 418y 5138 () 390 Sy
L 0ad 90 Ti02-S107 o janelS 9l i yidrgly oyl 5o
Jlerigyian by 4 (TI02-SI02-Ag) 0)8 (559 4oy O
Jsloxe <058 gy 41 ol BB gigh Cols 5 0 s
loasiges Ly Gl 3 g 5y )5 Co gl it oYl
' Lio

¥ lysozyem
¥ Zhao



)l GG 9598 9 (5, U8 L (olsh (o)t 9 y92970 TLO, S10.-Ag i

55 oLl 5 1395 el S 05150 duuolio yglaio 4,
s odlaiwl ¥ dolee Bl ;8 abaly | WSOl axsl ol
[V ] 098

D=0.9\/ B COS 0 (

o) anil ge Jobo A o Jlia,S 45 o8I D ] o &S
2 0D Fiw Aiged ey JSle S il 3 Sy o5y B

dloe il Sy Candsn B9 (Lol e
52 (SEM) (59 s8Il 0gSgSin 5l o2litl b (pizeen
B oy y5-0 03D Fiiw 19 (S59l98)90 5 ylSLe
i g ot o e y3late 4 BET (90l 518,
Py oy $lm UV-VIS jiagidgiS l oS
5 Ti02-8102-Ag j9—950 (slrages (bl 555

23,5 o3l oan YT s 455 Mo yd dwline

e A
TiO2- 5950 00 jiiw sl diged U 5358 (olss
S5 ALy Y g LS )5 pie leie 4
S5y cPS S (e 0 e plgie 4 Sy Ve
sobate ol sl 88 )18 o)l 9)5e 5 lite
Olite Joloro yid (oo Vov 4 0nd ji 39 5l p )50/ 40
@ Jols Sy .0 00938l Yeppm(mg/L) clale L ol
4 oublize (e (59) SOU e ) Celos o Ske
a9 &85 )18 (djen CoB ey S 4y polate
aobdl > 8T Oyao (50 sdises sl b CuddS
S doy i, g (Sye y95 €0 U 538 (150]]
e g Ol i (185 (6l Jole I 1) (e Y

A olyon 4y H/P123= 240/1 caws b (CeHua) ;5
A a8l djen cpe 0,kad o,led yso 4 TEOS 5,5
Y Cae dy g 03,5 adlsl Jolowe & TTIP o5 Y puaas
A Jols peilawguw 0,8 oy a bl ojen celuw
g Ve slaled o celw YA Cus 4 5 0 Jaie NS gl
Gdo Sl a2l o8 ol asys VY-
wipe Vg yild (Blo Sl dbsg 4 dlge plos joSde (Lo
oS Sid @ odile (Bb gwy 0D gt Hlade oI b
Vo Cdody g ad Jiioe o, 5 lw as & glod L
)il oy jelate 4 .as 03y 41,8 ] jd cel
w23y b osel Cusd @y p3gy 9250 Slaslh g (J S
celwY o s Ars C lod U glonss Ju8 o)l
Ti02-Si02-Ag o jauols gl jcew

292950 ol anld alie B3> je950 cul colu anl
Ol 9938 5l e &S Syao pl 4wl TiO2-S10;
=59 Ao 0 Hlade ¢ Jw 4 Wik 5 Sow 2puST 03l
o & pasede Sluslre 31 Lk & Cond 0,8 Cl i
A adlsl Ti0,-Si0;

Slo T as il o TSXY-Z & jao 4 adiges &S
S (559 Comd &S YL plypy X SiO7 sk S (Ti0,
4 bgoye a8l S il a2 5 Ve 50 Z Sl &

b o Ag ol Y g adiged Jloygyaun (slod

A o s S 5l asidie 1Y
Jloyigyad (9,

51 ool L odd jiw CojomelS 50 ool 399 4 claj6

93/5)‘)5 = ))yCUK(X yfl)XRD olKwd

1799 Oliwsj ¥ oo leds A (6093 Y.




Sl yr (witige 9 ple

oS le as D W a Vel by, gled ilél

ol il 233l gy o 5UUT 56 olo e
15 Ti0>-Si02-Ag (clndiges 4 bgsye XRD (55
TS3A-70 sladiges ;o .l onds odly Hlis oY S
e gy ¢ 56LT 56 Lascie bl 5> TS3A-130.
038 j1b 4 boppe (ol S g 08 (plulid @2 pe )L
o=l &S 0 sl adiges plod )3 YO = YV/AS a4l; 1o
o151 3 )5 cisllas JCPDS:87-0720 as o )lS L 5l
oy SLed g by Jlig, 9 5UUT L6 i S

Cawl 04 L)")‘)f ) J9A> 29 KW c\wl?bo

will
A:Anatase
";\ R:Rutile
3
4 /| A TS3-130
5 \.0 A A
a8 "7 A / A A A
E Yot Nttt ‘“*MJM"WMW“M,&M
A
l R
[ MM A A A TS3-70
R Wb s i
20 30 40 50 60 70 80
2Theta(degree)
- A:Anatase
N R:Rutile
Ag:Silver
_ g
:: X Ag TS3A-130-A
z A R R g
K . R
g m N A g i
] A
H R

TS3A-70-A

2Theta(degree)

Ti02-Si02-5%Ag Cu jguelS 95 (o6 Si02-TiO,

i 149 Ol ¥ ool A (589

4 dged code (135 5l B Jelore 5l > 9l (giluli>
Coleg)d g M Jouts yiilu Feeerpm jod b add Ve e
oK )| oalaiwl b 31; L)'L"“’ oJ.Z..{\ﬂ chle u..\.a.»lf u‘)m

A (g5 03lul UV-Visible
CjorelS gl pomd )3 () Jglore (b 35 Ao
dwle Yaloly 5l odlatwl b 50 ye1950 TiO2-Si02-Ag
S yogidg Sl LT & bgspe sl 03l 51 a8 ol o

A,-A
Degradation(%) = (%j x 100 (¥
0

U st 0T Jslee asl ds A eabayl, ol
00T Jolo iy e A d=0 alaxd ;s UV-Vis

ABb e cume (b slayle) I dm
oy g mbs Y

9 Ti0,2-Si02 o jgrels gib 4y bgy o XRD (6651 ol
Camd b Jloggyaen 59y 4 &5 Ti02-Si02-Ag oS 5
il a4z VYW g Ve (clod )3 Si02:TiO02:3:1 S
Gldes celw ¥ Gas aAee °C lod o g jiiw oS
=) S 0 cwl e ooy L Y S o was gyl
» Ti02-8i102 (sladses 4 bss e XRD (551 I
5 9 56UT 51 AY/V-° o ¥V/EY® XVIFA YOIYYT cLlg;
JSis sladsges > b, 51 Y2/ o YYIVE® byl;
5 (JCPDS:21-1272) & s 0 oyl Ly g0
SN —wyp il )b cdllas (JCPDS:76-1940)
L aS 24 o odaliine Ti02-S10; sladiges XRD



)l GG 9598 9 (5, W8 L (olsh (o)t 9 y92970 TLO, S10.-Ag jiw

Al e men ib o IV 93 5l Sl ooy
o)y dils g H2 g4 I TS3-70 d905 (oo j s
oV Sl o W] adlb o HI g9 51 TS3-130 wgel
TS3A- TS3A-130 Ladsses 4 bayye s p sl
TS3A-70 ladiges s pyigpl 03,5 o0 snlin 70
ail 5TV o5 Sl anaib 5l TS3A-130
sladssei oig s VW] sl HI g53 51 oo s
odaliie 0,8 (g9l sladiges plas 51 YL TiO2-SiO2
00w (sladiges Clyas 4l g 03 pdaw Colue
V Jsin 3 00 (55 o)l BET U1 51 oolizsl L oS

) 0l 0303 uL.M)

o |
ity

Ag Ll TiKal T
1 L]
A - ;
o
|
1s
|
nr'iﬁ {8 [ [
T T T ooy Ll
!

CaipelS gy 35N sSons San s ¥ S 53
—olic a8 cwl oas 03l y9m950 Ti02-Si02-Ag
g M (oLl B (5T g 0)8 ks ol
U1 2 Y LY JSd o s sanltie —allil
@l 03ll @ jg o ad CujouelS 3l gldriuo (g puaic
A3 e (LS g 3980 onlie (59 g 0y cpgslis pals

Wi 513,55 3 (Vb Glbgan Sl oa US> &l
5 TIO2-Si0s (sladasiges 4 byype Cloly Gl p 55l
Y U ;o Ti02-8i02-Ag Sy 4 bayye (sladises
—ois pyanl GFY S5 )5 il 0l ooy i
adb 3llas TS3-130 asgel 9 TS3-70 diges izl

g Gged | patuitio Cuomsd | g 59 S o989 o y2 505 (il TSIA-130 tigai | polic @ jg5 4is julT-V JSb

TS3A-A €905 EDS 3T (3 Ti paic g jgi (g Ag maic ggi (7 O paic @jg5 (@ Si_paic gg5 (o julbT

200

700
—i— TS3A-70

sw —— T53A-130

500

400

Va/em3(STP) g-1

0 02 0.4 0.6 0.8
p/p0

TS3A-130 9 TS3A-70 dig05 (0 TS3-130 ,TS3-70 (sladiges (Cill w3zly —0o3z p gl ¥ JSib

Va/em3(STP) g-1

1200

wall
1000 —— TS3.70

—— TS3-130
200
600

400

M“"*
200 ik

0 0.2 0.4 0.6 0.8 1
p/p0

19 Glimo) ¥ golois 1 (60,9 rY




Sl yr (witige 9 ple

22 jitiuw S 905 grhaw Cumluns 9 hdiil ) 9 0 s S ol (o 230 YT i )55 305 dunliio - ) Jgaz

& 2P SEAE 29 i b eSiln Sl i 315 s Sellinns 5 o1 digod a5
0uin¥T 55 7 oaig¥T e y55 7. (nm) (em’g)  (m%/g) (nm)
Yv ONY <10 Yagivs VVYY TS3-70
\Y/¥ \VIFO VYO Yar/#a \+/AY TS3-130
ARIA ARFIA U < /¥ YAVNY YY/70 TS3A-70(0.05g)
A AY¥ AR \VAR: YY VOO YAy TS3A-130

ol 00b ()35 TN g )3 diged oyl (gl gb ylite
Oiily8 9 Sy y9 oS bl gigd Clld oy it
ol oty diges o b duglio 13 TS3A-70 diges by
L as 39 e otalin ¥ JSS 4 2 b g ) Jouo
cdled TiO2-S102 ¢ j900lS 9 d 0,85 13,8 9o
o Sy s Ol S Jols b gl JB 5558
B 558 ol b o il Bl (w2 BB Gl
4 455 L 6lgi o TS3A-130 5 TS3A-70 iges (VL
S Lol j10pS 18 )y 3y90 (5USS (sl ei8o
B oy (008 315 51 VL ol wuST (03 (0008 5l
0,8 Ceaw 4 TIO2 Colun Hlgs 5l 9 SNl by 550
—09S e (ol g 09 o0 poslis MeSTied g 0y
B 6 el Ltalshl el oS syl L )3 ], oyis
0325 o b TS3A-T0 Liges cyeizmad [YY YV ] 53,5 o
J2gy 5 50UT 58yl )it (658 yoks a0 (208
oS il 423 We Jloigpamm (slos L digad 5l yui
Ag05 Ay Coud (8 ik (U 9798 5y Slas (ol
a8 (6518 yols Moy 5 sty g peans | TS3A-130

IYY] ams o s oan VT B 5598 o y55 )

ry 149 Ol ¥ ool A (589

Ahl5 S a1 g5 55 S0lyb 4Kl & s
03k (il Cage Wlgie oS 0y g sl (o
LY ]00)8 cuymo anlyd

9o ot 0V Co 50 o) (clabe Hlages F S5 5
TS3-130 TS3-70 cladisas slys 5o 95 5 il b
Ao b .cuol oads 03ly lis TS3A-130 4 TS3A-70
Jle gyt dSges 457335 o oaalin )5S do (sladiges
A g0 A Cuwd Dy S lw a s Ve lod poad
wolead ol 8 il as 0 We glod j odd Jlo gy
XRD 3 g5 b s 35 (s e VS 53
JBS 3 J2by) 56 i plojer jgan oS b odalie
3 g A S5 |y (e 358 (olss Wlgi e SUUT 6
2,5 s 3 Ve gled > g, 5 56T 56 55l 3,k
S s 223 VY Jloigyten (glod by 5905 5l iy
dgdee odalie ¥ SS9V Jodo Brllae (pizmen o
ASaud Sy 9 o TS3-130 9 TS3-70 sladiges
OB 5 il 153 g Bl bl gig8 cled
L5131y oh e a0 YT Co 35 ol

5 Sye g3 o5 TSBA-130 diges bl gigd e

odu VT 55 do)d g ol S5 o 4 lns o],



)] Sl 5398 g (5Ll (olgd (w2 9 592950 TEO,S10,-Ag i

2]

- BUY @V
30
ey
E,. i
g
8 20
i
w15
B
: l

TC\_Q_ _LJ.-_

Samples

09 GhitlS g5 s diges gl hite 230 VT o p35 303 13305 -F JS

Palanichamy, and V. Murugesan, “Solar
photocatalytic degradation of azo dye:
comparison of photocatalytic efficiency
of ZnO and TiO,,” vol. 77, no. 3, pp.
65-82, 2003.

S. Dubey, S. Banerjee, S. N. Upadhyay,
and Y. C. Sharma, “Application of
common nano-materials for removal of
selected metallic species from water and
wastewaters: A critical review,” J. Mol.
Liqg., vol. 240, pp. 656-677, 2017.

A. Fujishima, T. N. Rao, and D. A. Tryk,
“Titanium dioxide photocatalysis,” J.
Photochem. Photobiol. C Photochem.
Rev., vol. 1, no. 1, pp. 1-21, 2000.

Z. 1. Zhao et al.,

“Three-dimensional

plasmonic  Ag/TiO,  nanocomposite
architectures on flexible substrates for
visible-light photocatalytic activity,” Sci.

Rep., vol. 7, no. 1, pp. 1-11, 2017.

S oS azxas ¥

29950 C2jopels 9 TIO2-SI02 yom950 gy (=l 5
¥ Lok 4o Kdw i cuws L TiO2-SiO2-Ag
3,5 as g s Jlog)dd gy 4 (S102:TiO2:3:1)
9o o byje e Sol 95 il ol ol ol
e ol 1y J=big) 9 5BUT sk 56 gl TiO2--SiO;
= 09 e TiO2- Si02-Ag jo950 (sladises jd 5 A2d
Lol Lo (S50 50 59 0,5 jB ¢ g, g SUUT 56 g2
O9im sladiges a5 ol ol BET Ul guls pwyp 00
sedU 558 Clld (pizmon )l (oY g rdaw o)
slod 9 ¥ sl Ko Comnns Ly jggje diged
5 ¥ Lol & o s b ig0d &y Cens Ve Jloigpdun
TS3A-70- &g03 5 Cawl g 55 ol a3 VW slod
o L8 il 5 Sy ygh b Cod 4iBI VO Sl e

Al o gl it 0au YT Jgloma S 7YY 55

& yo

[1] S. Sakthivel, B. Neppolian, M. V

Shankar, B. Arabindoo, M.

199 Qliwo) ¥ ool A (589 vy




[11]

[12]

[13]

[14]

Sl yr (witige 9 ple

Titanium Oxides,” vol. 293, no. July, pp.
269-272,2001.

C. He, B. Tian, and J. Zhang,
“Microporous and Mesoporous Materials
Synthesis of thermally stable and highly
ordered bicontinuous cubic mesoporous
titania- silica binary oxides with crystalline
framework,” Microporous Mesoporous
Mater., vol. 126, no. 1-2, pp. 50-57, 2009.

B. Mazinani, A. Beitollahi, A. K. Masrom,
L. Samiee, and Z. Ahmadi, “Synthesis and
photocatalytic performance of hollow
sphere particles of SiO»-TiO, composite of
mesocellular foam walls,” Ceram. Int., vol.
43,no. 15, pp. 1178611791, 2017.

A. Senthilraja, B. Subash, B. Krishnakumar,
D. Rajamanickam, M. Swaminathan, and
M. Shanthi, “Synthesis, characterization and
catalytic activity of co-doped Ag-Au-ZnO
for MB dye degradation under UV-A light,”
Mater. Sci. Semicond. Process., vol. 22, no.
1, pp. 83-91, 2014.
M. Harikishore, M. Sandhyarani, K.
Venkateswarlu, T. A. Nellaippan, and N.
Rameshbabu, “Effect of Ag Doping on
Antibacterial and Photocatalytic Activity
of Nanocrystalline TiO,”, Procedia Mater.

Sci., vol. 6, no. Icmpe, pp. 557-566, 2014.

L)

199 Ol ¥ oylais A (52,9

(3]

(7]

A. Mills and S. Le Hunte, “An overview
of semiconductor photocatalysis,” J.
Photochem. Photobiol. A Chem., vol.
108, no. 1, pp. 1-35, 1997.

B. Mazinani et al., “The effects of
hydrothermal temperature on structural
and photocatalytic properties of ordered
large pore size Ti0,-SiO, mesostructured
composite,” J. Alloys Compd., vol. 519,
pp. 72-76, 2012.

A. V. Rupa, D. Manikandan, D. Divakar,
and T. Sivakumar, “Effect of deposition
of Ag on TiO; nanoparticles on the
photodegradation of Reactive Yellow-
17,” vol. 147, pp. 906-913, 2007.

R. Fagan, D. E. McCormack, S. Hinder,
and S. C. Pillai, “Improved high
temperature stability of anatase TiO;

photocatalysts by N, F, P co-doping,”
Mater. Des., vol. 96, pp. 44-53, 2016.

Dgrms (S «Sb Slsje il M gdee  [1]

Sl g8 ol S )y g Sbaasuie Gl

n

9y 3wS—paling 3 ST o930 CjonolS gl

20 " (ilyB g (Sye y oS 0y b 00 o Y]

[10] R. Asahi, T. Morikawa, T. Ohwaki, K.

Aoki, and Y. Taga, “Visible-Light

Photocatalysis in  Nitrogen-Doped



)l GG 9598 9 (5, W8 L (olsh (o)t 9 y92970 TLO, S10.-Ag jiw

[20]

[21]

[22]

and visible light,” J. Mater. Sci. Mater.
Electron., vol. 29, no. 14, pp. 11945-
11950, 2018.

S. Rasalingam, H. S. Kibombo, C. Wu,

R. Peng, J. Baltrusaitis, and R. T.
Koodali, “Applied Catalysis B:
Environmental Competitive role of

structural properties of titania — silica
mixed oxides and a mechanistic study of
the photocatalytic  degradation  of
phenol,” "Applied Catal. B, Environ.,
vol. 148149, pp. 394-405, 2014.

Z. Pap,

L. Baia, and V. Danciu,

“Photocatalytic, ~Morphological  and
Structural Properties of the TiO» -SiO; -
Ag Porous Structures Based System,” pp.
1059-1073, 2015.

N. Fu, X. C. Ren, and J. X. Wan,
“Preparation of ag-coated SiO>@TiO»
and their

core-shell nanocomposites

photocatalytic ~ applications  towards
phenol and methylene blue degradation,”

J. Nanomater., vol. 2019, pp. 1-8, 2019.

byl 8" (Sgiyms il 03l plply [VY]

MLt 5 (s N g s g1 Jleggpen

[15]

[16]

[18]

[19]

L. Li, X. Zhang, W. Zhang, L. Wang, X.
Chen, and Y. Gao, “Microwave-assisted
synthesis of nanocomposite Ag/ZnO-
TiO, and photocatalytic degradation
Rhodamine B with different modes,”
Colloids Surfaces A Physicochem. Eng.
Asp., vol. 457, no. 1, pp. 134-141, 2014.
L. Guan and M. Yao, “Photocatalytic
of Ag surface

properties doped

Nanocrystalline TiO,-SiO, composite

films,” vol. 533, pp. 153-156, 2012.
C. Liu, D. Yang, Y. Jiao, Y. Tian, Y.
and Z. “Biomimetic

Wang, Jiang,

Synthesis of TiO,-SiO,—Ag Nano-
composites with Enhanced Visible-Light
Photocatalytic Activity,” 2013.

W. Zhao, L. Feng, R. Yang, J. Zheng,

and X. Li, “Applied Catalysis B:
Environmental Synthesis,
characterization, and  photocatalytic

properties of Ag modified hollow SiO»/
TiO; hybrid microspheres,” vol. 103, pp.
181-189, 2011.

B. Mazinani, N. M. Zalani, M. Sakaki,

and K. Yanagisawa, ‘“Hydrothermal
synthesis of mesoporous TiO,—ZnO
nanocomposite for photocatalytic

degradation of methylene blue under UV

19 Glimo) ¥ golois 1 (60,9 \d 4




