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() Clinoptilolitetreatment using ¢, ( ) Preparation of ceria solution
| Treatmentagent Swppot i Meaprecursos
‘ HCL solution Natura zeolite: i i [Cefium precursor: Ce(N03)3_6HZO]
(12 M) Clinoptilolite: CLT (NT) |1 ¥
| | | 0.1 M Ce(NO,),.6H,0 solution |
[Mixing at aratio of acid/zeolite =10 (ml/g)] i It:::ZZZ:IZZZZZZZZZZZ:I:ZIIIZZ TITIIIIIIIIIIITIIIIIIIIL

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: Clinoptilolite-CeO,(30 wt%)

Aging for 1h

| Heating & 80°C for 8h | :
| Filtration and washing with distilled water |

[Separation using centrifugal system]

[Washing with deionized water until pH:7]

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

[Dryi ng at 110°C for 12 h under air flow]

[Calci nation at 500°C for 3 h under air flow]

Treated support:
HCL treated clinoptilolite: CLT

--------------------------------------------------------- () Precipitation of CeO,
Copper precursor over clinoptilolite

Cu(NO,),.3H,0

[ Calcination at 500°C for 5 h under air flowl

[ support: Clinoptilolite-CeO,(30 wt%) (CLT-CeO,)]

[ Copper(Il) nitrate trihydrate aqueous solution ] Support:
v Clinoptilolite-CeO,
Ultrasound assisted dispersion of (CLT-CeOy)
Cu (5, 10, 15 wt%) on support: 90 W for 30 min

[ Drying at 110°C for 14 h under air flow ]

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

Nanocatalyst shaping: Mn/Clinoptilolite-CeO,
Cu(5%)/CLT-CeO, (U)
Cu(10%)/CLT-CeO, (U)
Cu(15%)/CLT-CeO, (U)

() Addition of Cu to support using ultrasound ener gy
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m Clinoptilolite
A CeO,
e CuO

() Cu(10%)/CLT-CeO,
oot epA A

Intensity (a.u.)

() Cu(15%)/CLT-CeO,
oA A °

10 20 30 40 60 70 80 90

50
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