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() Synthesisof CuO-ZnO-Al, O, via ultrasound assisted co-pr ecipitation method

M etaIAprecursors Precipitant
[Cu(No3|)2.3Hzo][Zn(No3|)2.3Hzo] [AI(NO3|)3.9HZO] (NH,),CO,
N7

‘ 0.1 M ag. solution of Al, Cu and Zn nitrates in appropriate ratios: ’
Cu/Zn/Al = 6/3/1 (molar ratio of components in active phase)

0.1M aqg. solution|
v

Ultrasound assisted co-precipitation: Drop-wise simultaneous addition of
precursor solution and ammonium carbonate to 100 ml deionized water over
aperiod of 60 min, at PH =7.0-8.0 and T=70-80°C under
Simultaneous ultrasound irradiation in argon atmosphere
and pulsed condition: 150 W for 60 min

[ Aging for 2 h, 80°C ]
Y

| Filtration and washing 3 times |
v

| Calcination at 350°C for 5 h under air flow |
N7

[ Nanocatalyst forming:CuO-ZnO-Al 203]

[ Drying at 100°C for 12 h under air flow ]
i \7 '
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Notations:
C: Cylinder NV:  Needle Valve
GC: Gas Chromatography Pl:  Pressure Indicator
GCS: Gas Collector System  PRV: Pressure Regulator Valve
MFC: Mass Flow Controller R:  Reactor
MFM: Mass Flow Meter TIC: Temp. Indicator & Controller
NRV: Non-Return Valve 3WV: 3-Way Valve
FeedicoHz  SWY-04
Feed/N2/H2/Air
to reactor
3WV-05 Feed
D-(%-ﬂ to GC
Vent<-!
3WV-06 Reactor
outlet
Furnace/Reactor
Vent < - NV-04
Products ) ) Tic-01
to GC Electrical heating e
furnace with Temperature
Controller
temperature
GC-01 controller — =
R-01
Reactor

inlet

C-02 C-03 C-04 C-05C-06
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(<&l'") CZA-NP 4+ ZnO
(=) CZA-NU * e CuO

Intensity (a.u.)

=)

5 10 15 20 25 30 35 40 45 50 55 60 65 70
26 (degree)
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70
B czA-NP () CZA-NP:
Min: 25.3 nm
60 - O cza-NU Max: 99.9 nm
Average = 48.3 nm
50 49.5 Particles < 100 nm: 100% .
— Standard deviation: 17.1
X
40 ( ) CZA-NU:
2 Min: 20.9 nm
g Max: 90.3 nm
g 30 oo Average = 36.9 nm
i Particles < 100 nm: 100%
o) N P— Standard deviation: 15.8
10 = -
0 N

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90
Particle size (nm)
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