[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

VY B YY) doio AR Ll Jsl 5yl i 5 s Jlo

antd 955 b oo VT 0 guilicd dunST g0 Wilydeil Syl 9 5 LS lw B Fi9 oy y
Crglisa g b (5aLos 35 J3 s s 4 oukd

"oy azedo ! ALl Gl acbls &I 4game

Ol )5z 0,520 58 ol ple 0dSCils o0 8 09,5 -
Ol 63,550 03,910 ol ypgle 0aSCiils o b 05,5 ~F
AYION + 1l a5ews QYY) sallie 2L o)
b pdx oS aled 3 Vb ope b (e 4l @ psslis wenSles al p layglilgisd (6598 Gl S enaSy
SemSTiss S35l 655 i Gl jshie 4 Ghagly cnl 5o el 13T Sladle (ciagly Slal (S 5 gebliseg 2SI
oo Gial3®l Lol coyib Aee "C g £ee Fov Gtz slales )0 g o 0¥l 09,87 L g s J5- e by 4 paeilis

SEUT 50 51 b megs el o .cdl ioldl s &lyd ojlasl ( LS, a0 56LT 51 adiges 51 s Lol e Ae e °C as Fev 5l ol

95065 5598 slas p)l5° (sl posilind wunST (60 Collae 5B (lgie 4 g 09l o coliiwl (6,95 64398 slaclad ow)p sl
axgi b g o omns Jhagh cnl jo by, 5B cisy ObsL cib (o a8 (6595 Ll Gl 4 az g b aS Jb o il sad B yme
S97 6 598 (slad )5 (gl oo 435 laie 4 Wil co 58 pelis wnSTed S cpl (Js, Sl la Sy 4

ity bl i bt LT o ST 5Ky o X 45 il 509,50 ot VT pailid dnST 0 1 g0dS sWojly

—09ASl @ S5k rizmen g 0pS e Al ()
Slaal o peiled weSles ooy )5 (588 sloo o>
5 Se orlple L] cll sas sgame (6,95 g0
b Gloysplblged ane) o slaghy Slal (n e
b e b @ ol ()58 dly (58 panilis aSlgo
B35 ans (o Sl jei ode 0y pled 0 YU oy
w oan¥l pauilis aruSles (siagh sloog S 5l (5l
Fw Gz glagis, 4 S Py N, S, F oz o]
Ol38l Sl b g cpl gl il 00,5 o |y cailoas
>l 50 69l gsd Glacdlled 5 Sy 4l jo Ol
P8 68 (S5 el Sl oo anld g (e
Eyoge w30 535 Losel 4 ean ¥ psiles aSiss
695l gis8 lacodlad (o olas (pl 0,0 5 51 ile a5 el

doddlo
slo Sy Jdo 4 (Ti0y) psiles amSles o35l
(U5 55950 5558 sloo )5 p0 o] pleerd 5 (S5
Solom 4Be 550 0 28 5 G55 Sla sl do S 5L
Iy ] wlas 5 )13 o Kaagsy

4 oVl paslis alSles pwnbliss (L3, ocnnlis
) Ol Kegs (3B sles 51 5VL (5595 slos b adansly I3l
slocdld Bull 5 @l i Glam,n S &
ol weSls SoySl Sla Sy 5 )9l 55
LE] ol 0015 Ggw dawly 30 L ooty 2a¥T

LT sle aw o b jeb 4 el alSTso
pas o9z mlee Judo 4 0] ojls a5y culSyn 5 s,
Ot S)lg BB 51 aS (e 98 plp 50 6595 5358 cdlad

mahboubeh.yeganeh@yahoo.co.uk : Sog xSl oy e AVOBOYYTYA L 14l ¢ Jofune ol 9%


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

Ol (ol G5 g (owlids joly alomo

Sowge bl Gl Wl YYY

505500 Fe °C sloo yo s bglse .ot ags (CsHgO,)
bty Cel £ Boe 4 VYC slod j0 o g 0D >
50 el VF Goe a As °C slos [0 ool Caws 4 Juo s
S (K sloged J5 U ad mole)S (T 4 il plox
9y peie (2ol L LS sk 4 5 onl e a2
LS 5 b as Sis celo ) Sae gl 104°C Els amin
Sl 518 SleS bk 5 Wk gyl e 51 AU ]
Sl sloggd ol S5 J5 il 03,918 ey 3l ]
g oo ¥ lales o s 5 05 a5 598l pU L
cBuil (I9a Sygloe 40) 0,65 ;0 el V e & A+ +°C
L X o5 ol dawgs oads oolol slo;08y 55k JisLs
zso Jsb L CuKa\ g5, L D8 advance Bruker oK.
ool L by 5551 gloools s o,y VO - \0F N
polas wul Judss CELREF  (gjleacs 580 o0
SorSI Giln 8 g (eSS (SeS) ogSy S
S5 S5 S Sy San Sy b lndiged
LYKV 045 YY) -+ Jos (FEG TEM) lose JeuS
s plxl Avaspec-2048-TEC Ja. Avantes

S R
S pgS 10 9 AL L slaaises (Sl 55 S 5N
Y USs 0 wleads cuib A C g £ Fe glales o
Feo0C sloo o ouds v b sladiges ailoads eols lis
dges )3 oy 4 LI 5B ade L1y sy, o8 5 S6LT 56 oa
F00°C @ 3y b sles il b aimos e ylid pg,S )
5 o3Vl agdge e SBUT & g, 5B b oo (il
Sgdise Sl JELT B AL -°C coysl sleo

Ol 1y pgS SlaS 5 L lopg,S iln b o ladiges
Sl ol —pg)S sl Jolore JoSis Sl 45w e
poslis aSlss (syok 4t )3 09 slagm ol ,o &5
ol bopg)S i S glad Jdo a5 wjlo oS jlie
PSS gl g 5B ) Jsar wisdee o piSle
Cal glales 5 pgyS L ooad Yl Gl slaaiges
3ay5 51 0 aSed b polie amoe olis |, calie
oS wiboe SRl el senSlgs 4l @ oS slagys:
L amlis 5 Cr' S Eed Sz oo S, axg b
Dgls a 03l gl Ti* S gl

SeSles 3j50 )3 (S5 ey &Sl 0 gdiee
YT cnl b [V e 3905 (G918 00t 20T poilis
5 ear Slp sl s (25d9e Lanly DI L SoSlS
o yiiie (538 B aS (g ke lsFanl mli ool Ghagh
a3 oo (LA |y ey (nl 53 (w2 Slp i sls !

Sfkee il oo a5l banly polie 51 (So g5
L s dblggs it sloo )5 )0 pasilis wnSles
wotlae sl ST (Gile ange jslate 4 iy Ssue
28,5 550l ol ST Al 50 pg S a5

Ol SoYT opdle poilis w1 (So5d gla S5
3l ).,L..a Se5 digi 4y aS 3yl Old ojlal 4 gaad Sy
ats sl Jimde Ghey Sl GReei crl 5o el e
cv9y ol 5o el oul solaiwl peilis auST g lyd4L
ald o)ly JsSle mhas yo Al da sl g ol
Dgd oo 0¥l CSpSh ok 4 badigel 5 d9doe i
STy Sy Sy ,Sae 5l oslil b o3 el
WAl gy X g5y ol 5l eolaiwl b pizmen o (TEM)
B ol (SKaok 5 Szl Jdo 4 Ay Al (Sadoe
Al yere 03l 4 Sgasme S jols aSy) 4y az gl b g 00l
GhreS Salide ssb 4 Sl ples o LelS sk B g
Ol alb sl cwyp b LA wsi e sl cslazils
WSod 1555 9590 50 (SNl LS 5y o3lail  ogdle 195 o
3 59] Casd A3 3

Sl s Sl o Shy noodle (eon cnl o
AapaS 10 5 ) b eanVl polis anST o &390
s s A PC g pee Fee il slales jo oyl
A o (59, Juigy 4 LT IS el sles aaliél La
0dd o)z S35l slacld sl S S, 5B
5 LT lagls Sused sl s S ol o ooalplis
@l esliiul b (rizmen igd oo dmlie 5 (o p S,
SUik reciel 5 (XRD) (ool 950 Mn (oriwcio
TiO; aSeo U2 4 05,5 slogs 99,5 {DRS) ooy

o T

IR 9
2 Jdide Ghgy by peyS boean¥T TIO, oly3sit
adgl Jus 20l 3w 70 5 ) it Cr/Ti Jge slocas
Slbssyl dmsnonls D pes sl
Ol el g Sl sl (Jgibl (Ci2Hs04T)


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

YYY

- peslin anSTgs olydgl (Sl g s tele slo She o) VY

%A )LQ.) s\ OJLA.MJ sYV J.l?

4500 —
L e
= ¢ . Cr1%
4000 =~ (&Jh :
| + Rutile
3500 - e Anatase
L /‘_\ E]
—~ 3000 |- 2 N
S 8
)
> 2500
2
& 2000 <
= 8
1500
1000
500 |-
- T=400 °C
'.- ., Iy
10 20 30 40 50 60 70 80
20 (degree)
3000 - g, Cr5%
L = () + Rutile
e Anatase
2500 | =
| . S
S .
—~ 2000 [ =
5 *
i'i L
2 1500 |
(8]
C
i) r o
= T=800 C
B 101010 ) S —
- T=600 °C
- T=400 °C e T S S °

10 20 30 40 50 60 70 80
20 (degree)

29,5 0 (o 5 (@l callBb b powili aeSTgs sbraiges X 55 (bly ciebs 1 S8

A 0C g8 e glalos j0 00l S3uil g pg,S 10 5V 4 0aw YT pailis anSTles &l)340 55 5 5 Ll slo S5y ) Jeus

o O 51 T P .
s o b SRAREEIm ad) b (A) ()
(Cr/Ti)% €C)
ST Y VAY Y VAY 3FA%
\ £
Jss, ¥ov0 ¥ov0 YAV
\ 5. Jss, .04 .04 Y ABA
) A Js, ¥ 04Y ¥ 04Y Y5
\ ] 6T Yvaa Yvaa a5vs
Js, f0A4 f0A4 YAfY
5 5o s, ¥ OAY ¥ OAY YA0A
5 A Sz, Y094 ¥094 Y25)



http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

Ol (ol G5 g (owlids joly alomo

Sowge bl Gl Wl YYf

bdel Gla Sod o by, o o {4l oS o
a8 S ol o wo 5l Jdies g0k el g o3l Cusgase
el el pls (igd s

")

B = + 4 tanf

Dcosf
(UDM) 5y S ponis alobes ol b a5 dlolea oyl 4o
el 00l (5,8 LBy O jgo Ay i3S e oo 4Ll
polie (b il Tae 51 o 5l Sk ol
dwle b (€) 15,5 ¢ 4esinl & s f),, cOSE
slologes ¥ S ul oo s as woals bjlp s o
lalos 1o a5 70 5\ oalBl b claaigas sl onds L33l
Jol> s ams o ylis 1) diloass csujb A °C 4 F-
Ll 00 03,51 ¥ Jgaz ;0 UDM loges Slwlrs 5

0.008
Cr1% T=800 C ;‘;)
0.007 - y=0.00403+8.24852E(-4)x
(
0.006 |- P
s o005 " 2 ——— W "
e n
a
0.004 -
0.003 -
0.002 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1
0.8 1.0 1.2 1.4 1.6 1.8 2.0 22 2.4
4 sin(0)
0.008 |- Cr5% T=800 C
’ y=0.00434+8.64188E(-4)x (&)
n
0.006 e B
g u o — n
8 _— [ ]
(8]
(<=}
0.004 -
0.002 1 L 1 L 1 L 1 L 1 L 1
0.9 1.2 1.5 1.8 241 24
4 sin(0)

Bcos(6)

Bcos(0)

s ably Ly ol yiw ohd b Sile o3l
Ki ")

D=—"_
Bpcosb

At ©ad me 5o L pled Po g X i zae Jsb A oS
L oldgh ke ol a5 a2 co lid Slawlxs .ol
YYYV G AVE O 5IA--C LB Fee 5l csusl slos Lialsdl
50 gl YOFA U VYA 5l g pg)S /) aigad jo yiegils
b oo Gl pg ST diges
a hais o Al o X gy lpy A Sadon
50 Wb ge 00l s Dl3eil Syl o3l o Cgogase
oS ol o3Il aslone (sl o - gl g 5o S
3 ojlasl yogs dgasme o 4y ol alB Sal e Sl e
R Az 350 ik slogall Cle 4 (Sob Gy o2 s

0.05

Cr1% T=400 C (Anatase) (<l
y=0.01231-4.39152E(-4)x

0.04 -

0.03 -

0.02 -

0.01 -

0.00 -

-0.01 -

-0.02 L 1 L 1 L 1 L 1
0.8 1.0 1.2 14 1.6

4 sin(0)

0.030

00251 [Cr5% T=400 C )

y=0.01835-0.00289x

0.020 -
oot T ——— .
0.010 -

0.005 -

0.8 1.0 12 14 1.6 1.8 20
4 sin(0)

6L_AQ B ﬁﬁj‘j /\ (&—J) AR OC LgLAO ) fﬁ)‘j /\ (u:._”) T102 ‘51_154_19.@.: Lg‘)—" JLQ*QML.LS 0“5) LY 03 U“’)‘)’ LQLQ)‘Q}A: A\ JL:)
A %C Gles o p9,S 1O (&) f-o °C (gl 4o p9,S 1O (&) A °C


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

YYO el s wldgl Sl g o ksl sla Sy (o)

WWAA L o) o,leds YV als

Cr:TiO; ol,34L asits (23,5 ¢ 3 o5lail ¥ Jgaor

. B eolls
(CrIT)% Jgo Comi | (°C) ey 3l sloo 2 Joo J-Gamolilig Joo

(nm) S 5L 03051 (NM) <5 5b o5 O sis

\ T V-0 e o FYY

\ S V4,2A Yy 55 L BY

\ Ao YYYA YoaY .o AYE

o £ Ve YA Y,AQ YA

o /2 VY VY FY e

o Ae e Yo £a YV N

slrosls anlie 5 idu UL ool oL, baws
S b el ogline slagge Jsb slp adl o
ks g iy Sk sleosls oo o oshe
FB e aylas pl cnl eun )3 @)l SOle- 1SS
li ML‘LA k)4[3 WX H9e g_)‘)\) \)Lu‘ 4SSl oolaul
Sk cnl po il 69558 55 zae Job 5l 2SS
A 3200 (SST

L al)d bl 5l ¥ G aS 0gd o0 2,8 a5,k (0l yo
0,585 18 b 050 xhaw p Sges g o AU Cwbhs
izmen kidu Jole b Dz bawg d b 4 5, i3y )L
5 bk 5l b s R OU3L ke ol Ll
5o ‘5)_.41 T2 Culbrs (o ol g sbdised (o>
Jsb 2 ;0 Sile-ISLsS dlolee > cpl jo 5l R lade
wls® 25 Sge & (7o

_ 2
k = A-R,)" =F(R,)
s 2R, )

E e ool S A Cud sy 390 diged SU3L R, oS

sample

Silelshys @b F(Ry) 5 el (R, =

splectron

oS ol opl bl o g WY Gla S o e cud
los (RlBH Ll (ST RS e
ol el ()8 dediged jo kSg, 5B ade 5 oyl
G5 R e 45T 083 (0 (LIS 45T 395 o0 Culte g ALy
Dy ol calass |5 ass

slales ;3 45 70 5 ) oallbb b sladsges TEM slas
oas ools las ¥ USs jo aileas csuib A°C g -
b e Galidl ol ojlal ey ib gles ralidl Lol
3 eSS b el ok 4 Wlgi e SIS ol Rl
O JSs) baiges XRD mobs a5 VY] wsl akal, ,o s,
JSias b oS wols las ol Kamgp a8 o anlb | o 5
Ol ojlail (pailns anSTss sladiges o g, sbo,sh
los ;o Gl Gl &5 sl oo Al (SLSL ek @ S,
bl Y] el sog Aenm sgas B (VO °C cousl
P X gy il ek o 5l esely mls 4 4z b Koo
13 ol pg,S salbl Gl LA -°C cousl sles
Ay Seiige &5 dad o0 (LS gdge (nl oo SRS
Gl pg,S cdale Sl Lo cnl o eyl b olys
o sloauT s Ylois| @ly3el as, 4o a5 T 5ol oo
@200 5 e ST (55l pg)S jpa azes 0wl LIl
el 1y Sl ad) sl (Seslaogey odinsin oy o
Lyl RUXYPN

ol weSles gl (Sl b SRy o
odal (5 Ol el el Sl eolisl b pg)S 4 00V


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

Olnl (ool G 5 (ol sy alome

YY#

cuib sles 40 pg, S 7O L g A= °C (o g Fe e °C (Gl js ooms el pg 5 1) L TiO; sladasises TEM pglas ¥ JS—is

odd 00y 3 (03 srwca b (o ald () .l ool ools
el
Al e (al )3 (o n 9y Sladiges (23> b
oad IS (pdx b wline (S 4l )3 oda Gl
peslis aeS! Shdgl oy DANY] 1% Ly
Ol b el W s J5m e B % 45 5,5 b ea]
AV g Solite cuil slales (gl ) o oS Dol
5 i el ol iy 5 008 4285 IS 4 odisad 3ii sl
Sgpeie 00l 3k sla gy b anslie )o iz 0 mn sl

-‘..A-MJ‘

AC(ogf-- °C (o

59 p9yS b ooV aeilis anSlss Sle-lshsS &b
LA’C g Frr Couil slos jo0 9 70 ) slacdile
oals ioles ¥ USS jo pidu Sl el 5l ool
& palid aSles i b p pgyS il ol s
i ald LS )0 ddly )3 35d o0 ons iz Sl & g0
nm G - 5l Od> fer nm osgas B TiO, @ by ye
b oo Gl (cwgmme jobo 4 5 Ve e
L oan¥T 56LT TiO, @ldsl ods cad mls )y
olas HEAd WV wileass i S8 by, 4 a5 ag)S
oad Aee nmb £eov a0 lalBlas ad a5 aes

. 4 4 = .


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

Yy e pelis aenSTs Sldgl Sl s 6 bl sla S oy VWAA Ll o) o lads YV ol
= Annealed samples at 400°C
x 1% Cr:TiO,
L .
- - =3%CrTiO,
(<)
40 +
= [ Annealed samples at 800°C
b 1% Cr:TiO
L 2
- — =Ko *Ti
20 5% Cr:TiO,
O 1 " 1 " 1 " 1
400 600 800 1000
A (nm)
A PC (oo Fe e PC (@l couil slos 10 pg,S 70 ¢ ) LoV poulis ST oo Silo-SbsS ol ¥ JSi
ol 5o a5 LT ol e il 6 pKei yob 4 £+ onm WL gy peS A K a5 Cul ead ows
e YU oyl sles jo 09,5 4 sVl &l 36l ¢ g G Fer anl 0 Qdo 0,5 o b poslis wuSlse


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

Ol (ol G5 g (owlids joly alomo

Sowge bl Gl Wl YYA

gl oo 2als Y0V 51 5eS 4 sads LoV sladiges
55 O2p slasls 5l Lalls pouilid wnSlss po cod)l
S99 )l S 4y e oS 955 oo ady, Ti 3d 1 il
o Al TiO, ol byl lgi ety 0950 TYEV
ol diog oS Cewl oals (5155 08 515 5 T VEV sgus
0 3 S 03 lags b GRYT 10 b b g
Dol sgs o bal>
slaShs a5 Jg, 5 56UT g lile glacgles JJs 4
Il wasee a1, (golite (So sl g (S
poeilins wenST g0 SBLI 5B a5 wilos S sleiiy o)) Ky
SV al e e T alaS 5 aies sl s, 56
5 0,00 SBLT 4 51 o (VL 5o ey g, 5B Bk
Qg 4 a5 Sl JSg) 50 gy i8Il eSS o0 (pre 4
69 o> 0980 29y oS 55k anld wilg e 295
595 (6,95l gigd o Slee dpp 4 e g WS JuS
Sy 4L 53 iz bl tagh ool o o Ll 1YY
b bt Jeigy 56 50 poyS & oan¥T pgiles senSliss ol
cosls sl e ond ol JiYs 4 Ly g canl 3BT 56
slacadld 1o 05 Gl (oalie 43S 5 Uy, B &S
3k (5595 bl g2

gl 3l pesS slags Soii & e Wl oo YL slos wilound
ojlasl a5 ol (ol oogdle 09l Dl3gik pz 9,0 A
shion G e 4 g S e 2815
e bl o a8 Gon GRIBl 4 e &S
Ol TEM jslai 3 XRD glacal oy b ogdise
Jols A+ +°C los jo oo Cujl sladiges a5 cél o
5 130l 4 cans 1Sl ojlal g aiiis g, @l)3430
598 g wboo oS mhaw )3 29,5 Slagy s3> Olie m2
b oo Gl D3l e (59,0 4 g8

O30 4 LSS TIOy (Sl sl Sy » ¥l b
lals 0gd o cnaline S 4l 4 i ad ol
Al cdale wulbl b S 4l 4 i ad oald oy
Sloes 0y Slogd @ 0); I baigel S5; SlpsS b ey S
Syl

Ol pts oy 3l g ST logad 3 oolainl b (g5, OB
O USs 55 oS wliee cews @ v & e (F(R)IY)?
S L5l clo Suume S logas ol sids ools olis
(i S A LS o ]y a5 wes e las 1) slg
Gl Lo a4 Yol a5 wls sezg s S0 sla,las
o Semyl GBI g5l andl wilead sbxyl allsl g5,

2.0x10*

T

1.6x10"

1.2x10*

8.0x10°

(@hv (cm™1eV))2

4.0x10°

1% Cr anneled at 400°C
1% Cr anneled at 800°C
5% Cr anneled at 400°C
5% Cr anneled at 800°C

0.0

2.5 3.0 3.5

hv (eV)

£9,5 b ooV TiO, sladises (55, BB auls gl ST Jloges & S


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

YYQ el s wldgl Sl g o ksl sla Sy (o)

WWAA L o) o,leds YV als

Reconstruction, atomic steps, and domains", Phys.
Rev. B 63 (2001) 235402.

[6] Vargas X., Tauchert E., Marin J.-M., Restrepo
G., Dillert G., Bahnemann G., "Fe-doped titanium
dioxide synthesized: Photocatalytic activity and
mineralization study for azo dye", Journal of
Photochemistry and Photobiology A: Chemistry
243 (2012) 17.

[7] Ould-Chikh S., Proux O., Afanasiev P., Khrouz
L., Hedhili M.N., Anjum D.H., Harb M., Geantet
C., Basset J.M., Puzenat E., "Photocatalysis with
chromium-doped TiO; : bulk and surface doping",
Chem. Sus. Chem. (2013) 1.

[8] Khorrami G., Mousavi M., "Effect of gelatin on
structural properties of lead-free piezoelectric
(KosNays) NbO; nanopowders synthesized by a
modified sol-gel route in gelatin media", Iranian
journal of Crystallography and Mineralogy, 25
(2017) 647-654.

[9] Wiliamson G.K., Hall W.H., "X-ray Line
Broadening from Filed Aluminium and Wolfram",
Acta Meatall 1 (1953) 22.

[10] Maurya A., Chauhan P., Mishra SK.,
Srivastava R.K., "Structural, optical and charge
transport study of rutile TiO, nanocrystals at two
calcination temperatures", Journal of Alloys and
Compound (2011) 8433.

[11] Prabu K.M., Perumal K.M., "Micro strain and
Morphological studies of anatase and rutile TiO,
nanocrystals  prepared  via  sol-gel  and
solvothermal method - A comparative study

", IJSRSET 1/4 (2015) 299.

[12] Zhang H., Banfield J.F., "Understanding
polymorphic phase transformation behavior during
growth of nanocrystalline aggregates: insights
from TiO,", J. Phys. Chem. B 104 (2000) 3481.
[13] Chen Q., Liu Q., Xin Q., Cheng X., "TiO,
nanobelts — Effect of calcination temperature on
optical, photoelectrochemical and photocatalytic
properties", Electrochimica Acta 111 (2013) 284.
[14] Wu Q., Zheng Q., Krol R.,"Creating oxygen
vacancies as a novel strategy to form tetrahedrally
coordinated Ti'" in Fe/TiO, nanoparticles", J.
phys. Chem. C 116 (2012) 7219.

[15] Li R., Guoa R., He R.,"The doping mechanism
of Cr into TiO, and its influence on the
photocatalytic performance", Phys. Chem. Chem.
Phys. 15 (2013) 20037.

[16] Loan R., Long R., "Optical properties of
anatase and rutile TiO,:Cr'* powders", VNU

el i Gl g plol e anlp (28,5 iy b

“n 58 YT ol c Bl g 98 b (S 4l
1% Sl TIO: (5556 5558 slo codlad 50 Lz Wil
e Olye @ Wlgie CrTIOL (alnls 5 )50 eal3 1, (55
8,5 IS 4 2,5 58 slacdled (gl ceslin glagails

2O g

el g

Wlgi oo pg)S LallBl &5 09h oo Ao S 4 4295 L
sl Gye 4l 53 oo il b o glpma b
o5 o oyl e oSles 4 e g WAL
@l 5 @dr b oy b Bb loed (555 558
@ pg,S slang a5 0l atie XRD il 5l sl
Sl Gl e aS el 5l asles ) 3985 TIO, aScs J5lo
P95 4 00V poilis 9T 65 lp (S0 4l 50 i
3B eyl 4z by canl BT 5B L aline g, 56 50
S 55k AT ls SUUT 4 cos 6 5VL S5 0> S,
5 Jey rlnle webioe S )98 0> 098l &)
sladld o oplf Gly ol S Wlgies
il 5,95 5592

&=l
[1] Yang H.G., Sun H.G., Qiao S.Z., Zou S.Z., Liu
G., Smith G., Cheng G., Lu G.Q.,"4natase TiO,
single crystals with a large percentage of reactive
facets", Nature 453 (2008) 638.
[2] He G.Q., Tilocca A., Dulub O., Selloni O.,
Diebold U., "Local ordering and electronic
signatures of submonolayer water on anatase TiO,
(101)", Nature materials 8/7 (2009) 585.
[3] Virkutyte J., Baruwatia B., Varma R.S.,
"Visible light induced photobleaching of methylene
blue over melamine-doped TiO, nanocatalyst",
Nanoscale 2 (2010) 1109.
[4] Matsumoto Y., Murakami Y., Shono Y.,
Hasegawa Y., Fukumura Y., Kawasaki M., Ahmet
P., Chikyow T., Koshihara S.Y., Koinuma H.,
"Room-temperature ferromagnetism in transparent
transition metal-doped titanium dioxide", Science
291 (2001) 854.
[5] Liang Y., Gan S., Chambers S., Altman E.L,"
Surface structure of anatase TiO, (001):


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html

[ Downloaded from ijem.ir on 2025-07-04 ]

[ DOI: 10.29252/ijcm.27.1.221 ]

Ol (ol G5 g (owlids joly alomo

Sowge bl Gl Wl YY.

[20] Mohamed S.M., El-Hagary M., Althoyaib S.,
"Growth of wundoped and Fe doped TiO,
nanostructures  and  their  optical  and
photocatalytic properties”, Appl. Phys. A 111
(2013) 1207.

[21] Shirpaei A., Malekfar R., "Shift and
broadening investigation of Raman active phonons
of TiO2 nanocrystallites at high temperatures",
Iranian journal of Crystallography and Mineralogy,
17 (2009) 472-463.

[22] Tian B., Li C., Zhang J., One-step
preparation, characterization and visible-light
photocatalytic activity of Cr-doped TiO2 with
anatase and rutile bicrystalline phases", Chemical
Engineering Journal 191 (2012) 402.

Journal of Science: Mathematics-Physics 30
(2014) 59.

[17] Yadav R., Kolekar T.V., Barge A.S., Thorat
N.D., Delekar S.D., Kim S.D., Kim B.J., Kim B.J.,
Enhanced visible light photocatalytic activity of
Cr'*-doped  anatase TiO; nanoparticles
synthesized by sol-gel method", ] Mater Sci: Mater
Electron (2015).

[18] Bae S.W., Borse P.H., Hong P.H., Jang J.S.,
LeeJ.S., Jeong J.S., Hong T.E., Yoon J.H., Jin J.S.,
Kim J.S., "Photophysical properties of nanosized
metal-doped TiO, photocatalyst working under
visible light", Journal of the Korean Physical
Society 51 (2007) S22.

[19] Diebold U., "The surface science of titanium
dioxide", Surface Science Reports 48 (2003) 53.


http://dx.doi.org/10.29252/ijcm.27.1.221
https://ijcm.ir/article-1-1237-fa.html
http://www.tcpdf.org

