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8 M) (Clinoptilolite)
[ I

| 0.5 M C&NOy);,6H,0 solution |

_.{__)Clinoptilolitetreatment usingHNO; () Preparationof ceriasolution
Treatment agent Support i Metal precursors
‘ HNO, solution ‘ Natural zeolite (Cin) | ! | Cerium precursor: C&(NO,);.6H,0 |
! ¥

Precipitation: Dropwise simultaneous addition of Ce(NO;);.6H,0
ag. solution and NH; ag. solution to clinoptilolite ag. solution
over aperiod of 30 min until pH = 9 to get white/yellowish
Precipitate of ceria over clinoptilolite (10% CeO,/Clinoptilolite)

Aging for 1h

| Heating at 80°C for 8 | i
| Filtration and washing with distilled water |

[ Separation using centrifugal system]

[Washi ng with deionized water until pH=7]

[ Drying at 110°C for 24 h under air flow ]

[Cal cination at 500°C for 3 h under air row] [Dryi ng at 110°C for 12 h under air flow]

[Support : HNO, treated clinoptilolite ] [ Calcination at 500°C for 5 h under air flowl

| Support: CeO,/Clinoptilolite]

_"_"“"_""_“"F;Iéfi_rl_u_rﬁ_ﬁr_éc_dr_sb} ““““““““““ i () Precipitation of CeO,
over clinoptilolite

H,PXCl4.6H,0

Support:

Ultrasound assisted dispersion of Pt CeO,/Clinoptilolite
on support: 90W for 45 min

| Hexachloroplatinic acid aqueous solution |

[Dryi ng at 110°C for 24 h under air row]

[Calcination at 500°C for 5 h under air flow |

| Catalyst forming: P/CeO,-Clinoptilolite]

() Addition of Pt to support using ultrasound ener gy
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RV-03 RV-06
_ —»Df>
> Vent ) > Vent —_ N2
NRV-03  v.05 Notations:
c: Cylinder Pl Pressure Indicator
FM:  Flow Meter PRV: Pressure Regulator Valve
GC: GasChromatography ~ R:  Reaclor
GCM: GC Mass RV: Relief Valve
GCS: Gas Collector System ~ T:  Temperature Indicator
GDS: Gas Distrbuting Syster  TIC:  Temperature Indicator & Controller
RV-02 PI-02 RV-05 GM: GasMet Analyzer Vi vale
—>»D-> Vent ¢ D) NRV: Non-return Valve VOC:  Volatle Organic Compound
NV Needie Valve 3WV: 3-Way Valve
Air+
Toluene
™~ o reactor
Toluene
Saturator Air+Toluene
N2 Air Reactor  Reactor
Air+Toluene to outlet inlet
Pure air supply for analyzers
VOC-saturator Hem — — — — — — — - Gas mixture
R to GCIGCM
Nirogen [P ar [ s I Electrical hheanng
[T R system wi
AN | : [ temperature
Low Pressure VOC Oxidation Pilot (LPVOC) 3? % 3? | [ controler
Reactor and Catalysis Research Center (RCRC) iy O | [
. Sahand University of Technolo [ = [ A Controlied
N2| | Ar Ar Y Y I pover o
Sahand New Town Tel.: (+ 98 412) 3458097 ! /
Tabriz Fax : (+ 98 412) 3444355 N2| [H2| 11 L /
East Azarbaijan, Iran E-mail: rerc@sut.ac.ir I =
GPO Box: 51335-1996 Webs: htpi/irere.sutac.ir LT R ——
co1 C-02:03  C04 C05 C-06 C-07 C08 —
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A Cerium oxide
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) Non-Treated Clinoptilolite

Intensity

() Treated Clinoptilolite
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() Pt(1%)/Ce0,(10%)-Clinoptilolite
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Cln: Raw clinoptilolite

CIn-T: HNO, treated clinoptilolite
Ce-CIn-T: CeO,/HNO; treated clinoptilolite
Pt-Ce-CIn-T: Pt/CeO,-HNO, treated clinoptilolite
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68.7

(o2}
o
!

Specific Surface Area (m2/g)
N
o

20
13.0
0 -
Cin Cin-T C-CIn-T Pt-Ce-CIn-T
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Pt loading = 1%
Toluene = 1500 ppm
0 GHSV = 10000 h?

50 100 150 200 250 300
Temperature (°C)
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