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Abstract

Background and Objective: Phenolic compounds are one of the most important pollutants that
poison water resources. Presence of phenol and its derivatives in water and wastewater is a major
concern due to its toxic threat to human, animals and environment. Therefore, identifying and tracking
these pollutants as well as identifying ways to control and eliminate them is very important in order to
protect the environment, treatment of sewage and healthy drinking water supply. In this research, the
main goal is to eliminate phenol from aqueous solution,with high initial density by Heterogeneous
photocatalysis in the slurry reactor with the quality of Pyrex glass.

Method: First, Response Surface Methodology was used for nanocatalystTiO, with hydrogen
peroxide and 250 watts UV radiation,to find optimum conditions for the removal of phenol from
aqueous solution using heterogeneous photocatalysis. Then,SBA-15, which is highly capable of
eliminating phenol due to its porous structure comparing to other absorbents, and then TiO,/SBA-15
were synthesized. Finally, the structure and physical properties of Nano composite were detected by
analysis XRD, BET, FESEM, and TEM.

Findings: Results of phenol elimination out of aqueous solutions by Heterogeneous photo catalyst and
Phenol removal efficiency of 96% at a concentration of 100mg / | at the time of 420 minutes,
respectively. Use of Response Surface Methodology to determine optimal conditions is one of the
most effective methods to achieve the desired goal in this study.

Discussion and Conclusion: According to the results, mesoporous materials containing TiO,
compared with pureTiO,,have high efficiency in photocatalytic degradation of water pollutants.

Keywords: Heterogeneous Photocatalysis; Phenol; Tio,/SBA-15Nanocomposite; Response Surface
Methodology.
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Table2. Review of BET, pore size, pore volume and TiO, crystal size in the nanocomposite TiO, / SBA-15
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Diagram 1. Low angle X-ray diffraction diagram of absorbent SBA-15 used in this study
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Diagram 2. Wide angle X-ray diffraction diagram of TiO,and TiO,/SBA-15 used in this study
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Figure 2. Transmission Electron Microscopy of nanocomposite TiO,/SBA-15
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Table 3. ANOVA results for the experimental response at different operating levels

Source DF | SeqSS AdjSS | AdjMS F P
Regression 0 VYVYYD | VVVYYD | YY/YEV) FIA- oo ¥Y
Linear Y FY/EAN F/AVY Y/-ADA S0 | /P00
TiO; | £EIVYY YIAYY Y/AVVE Nias -[fOY
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Notes: R*= -/vvfy,R%(adj)=-/#1vA,S = significant; NS = Not significant; DF = Degrees of freedom; Seq SS =
Sequential sum of squares; Adj SS = Adjusted sum of squares; Adj MS = Adjusted mean square.
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Table4- Parameters Independent variables of the experiment

Tk
\ — . - 10 - Jisuo g o
¥ SIYO - SN0 ) TiOzgeny
Y Vat VYD | +IAYO - /0 H202mmoin
R=a, +ax;+ax,+ax;X, +ax,? +ax,? ) Sy floml ol o5 sl o REZVVIFY F o illae
R=AVYVY -\ YA EY+ VA/XY - —F5/55Y ™) s e ol Slaalie 5 s i sl 1, Joe

IRV P H202 sl X2 5 TIO2 sl X1 alslas ol e el sael 3 30 ilesl >yl 4 bgsye alolae

Surface Plot of Rvs H202, TiO2

Surface Plot of Response vs pH, TiO2

nnnnnnnn
20

o Hz02

o.
Tioz

w3l oS 3 b i lonily 1 Ha02 9 PH 9 TIO, (gl ytalyly pili ooxbans gty b yloges — Yyl 503

il
Diagram 3.Surface Plots for the effects of TiO,,pH,H,0, on The removal efficiency of phenol and determine the
optimal amount of parameters.
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Table 5. Comparison of photocatalytic processes carried out in different researches
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