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Abstract

Background and Objective: In this study, a nanophotocatalyst with more effective
efficiency was synthesized by doping of TiO, and Fe,O3 nanoparticles supported on natural
zeolite. Main and interacting factors in the process and determining optimum operating
conditions degradation efficiency Reactive Blue 19 dye degradation efficiency were
investigated.

Method: Synthesized nanophotocatalyst was characterized by XRD, XRF, FT-IR, FE-SEM
and EDX analyses. Efficiency of the nanophotocatalyst for the degradation of Reactive Blue
19 dye with UV lamp at 254 nm wavelength was studied via Taguchi method and the
parameters were chosen as following: pH (2-7), dye concentration (50-200 mg/l), irradiation
time (30-120 min), and nanophotocatalyst concentration (0.5-1.5 g/l).

Findings: pH, dye concentration, and irradiation time were the most effective factors in these
experiments respectively. The complete degradation of contaminant was achieved at optimal
conditions as follows: dye concentration=50 mg/l, irradiation time=120 min, pH=2 and
nanophotocatalyst concentration=1.5 g/I.

Discussion and Conclusions: This study showed that the synthesized Nano photo catalyst
has acceptable efficiency for the degradation of a non-biodegradable pollutant.

Key words: Nanophotocatalyst, TiO,/Fe,O3, Clinoptilo lite Zeolite, Reactive Blue 19 dye
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Figure 1 - Schematic set-up
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Table 1 - XRF analysis of natural zeolite and the synthesized nanophotocatalyst
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Figure 6 - Contour plot of dye degradation efficiency versus dye concentration and irradiation time
(pH=7, nanophotocatalyst concentration: 1 g/l)



Ol)Sen 9 (09 )

QA obo pp0 (AP 0 losds (o ) buxo (65919555 g pole Yy

eurse $9) DS Pl lawgs 1 0 ol 55T, SIS,
50 ol selie &g, KT, clale mals L as wisls )l )3
CeuedBlS iSlas jo 15 gty cpl o cdsline (Bd> 003l
18 sgam o |y K, B> o5 (pS ke 1Y) (Bpae
Jho 0 oo g 31 S pizmed (VY) Ws S 3,158
Loy l) V) F 8 Sl 6|}=§5) ‘SM..JUSB_J oS YerA
50 45 WSS sy p CuVelin e dS el wlST cu Bl
A PH 5B Ve ol i e Sl A Sl clile
(F) 0905 iyl 1YD dg0 |, 5K, o 55 003L Y

Jobxo sl PH 1l (g 5 - F-¥

2355 ooy 5 1355, S ool 1, PH 6 ¥ s
OLas S p eS8 ) 2l CunJblS gl clale 5 aido £e oy
ot St 458,5pld sloiolefl o sbro e PH ams oo
PH ;3 ogas @) ol slo PH o 5 ool o0gs 135,35
b Sl B, coms ojlh (V ply goel
oday T oo 00jl cpl S pSidee Voo ) slacdile
aads £o by a4 baye bosls cpl aS cpl ogzgl .ol
i st o shen Vo) Bl 51 s o b caitly
oo (2355, ley cpl 4o 4T Sl saeliawsas LA+ o3L

ol glala>de L3

ZCO?
1%,
150 {
135 |

00#35 90 85 B0 7%

(5 08 0 135, chl

2 3 4 5

JENSHENENR R,
bl 55 003l 1SS, sl pals L 7 St Billae
Gt 05 hen Vo 51 5050 1555, oy slocble s o
sl odalcawsds A+ LAY 003l 2055 ddBs Fr 5l s
w25 Slp s hke Ol e slaslre ol &S Jl> 0
5055, Sl il o ey s yge 1355, Jpbme JalS
S 5Ty o spima carge Gl S oee Vo 31 V)
S olse 15 09d g0 o3 Gla ol 5 155, sladsse (e
2 il oo Sl maw 55 (5SS, la 990
505 Sgn IS s & 85 oy S &5 >

S9ise Sbml 550 ISy JIGol) 4l )0 5 0nd
S oshie e 1355, clli il cpuizmes ()
sasolil (slaygid 5 o0gei iz 1) 5 andl 3S, sloJsSse
Sl B sy Ul maw 4 a5 0y wunliss 0B
2o D S350) ool el s o e blSyigl
T 1S5, W SBle bl Joons g5 4 530 (2
SN UNCIN [ LCTIC LI RSVR JCR SR U
e iio P STy ol 5 55, 51 il S dee T
sl o0 VY aajle bV ol 5ST, S5, i 4

GBS g8 B> VoVY Jlo o o) g (ool 265

- .
0 e 50 .
70
- — -
7 8 9 0

gt o g
3 4o 5+ 15la3) Jslono adsl PH 5130, Jplone CLE Ol i o 1 15655 285 033 515 o loges =V JSL

(yd 32 o5 ) iCamd B gid gl cdale

Figure 7 - Contour plot of dye degradation efficiency versus dye concentration and initial pH (time:
60 min, nanophotocatalyst concentration: 1 g/l)
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