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() Precursor preparation

Fudl PrECUrSOI'S
[Ured [Cu(NO),3H,0(zn(NO,), 3H2d '
[E———

‘ Aq. solution of Cu and Zn nltrates’ Heating at 400°C under air flow for 4 h
in dei on|zed water (Heating rate of 1-2°C/min)

Mixing for 45 min (Urea/Nltrates:S mol/mol) | aj00H
Different ratios of Cu/Zn/Al (wt/wt/wt):

414/0, 4/4/4, 4/4/8

| Heating over a hot plate at 80°C to evaporate excess water and form viscose gel I :
v :
[ Heating in an open muffle furnace maintained at 400°C] .

[ Gel boiling with frothing and foaming to form combustion powder]

__________________________________________________________________________________

Y
| Calcination at 400°C for 3 h under air flow]

Nanocatalyst shaping: CuO/ZnO/AIzogJ
C4Z4A0, C4Z4A4, CAZAA8
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Notations: Methanol Steam Reforming Cata-Test
C: Cylinder PI_?V: Pressure Regulator Valve (MSR-LPCT)
GC: Gas Chromatograpl ~ R Reactor .
EM: Flow Meter RV: Relief Valve Reactor and Catalysis Research Center (RCRC)
NRV: Non-Return Valve ~ T!C: Temp. Indicator & Controller Sahand University of Technology
. V:  Vval
NV: Needle valve Wy 33\:}, Valve Sahand New Town Tel. : (+ 98 411) 3458096
PI: Pressure Indicator ' Tabriz Fax : (+ 98 411) 3444355
Pl-02 East Azarbaijan, Iran E-mail: rcrc@sut.ac.ir
" GPO Box: 51335-1996 Web: http://rcrc.sut.ac.ir
& . —
7 ] I FM (02) | -2 >o0] Ar
NV-02 NRV-02
PI-01
D oz I FM (01) I Ar 3WV-01
el - 3WV-02
— Ar+CH30H
NV-01 -5 -3
NRV-01
Feed
Ar Ar 3WV-03 Feed
{% to GC to reactor
Vent < -
Saturator Reactor Reactor
3WV-04 outlet inlet
& |PRV-01 <
Q Feed T
AT T T T ) to GC Vent < - Cooler

Electrical heating
furnace with

Products

v oL : i i toGC 7 temperature
0 © | : 3 \—/ B controller
A AN AN : : : Temperature <J‘ /
| : Ls Controller < % 4—1 -pfv‘;;‘:fi‘:s‘y
Ar| | Air| | H2 Lw:: :ITIC-Ol ' % ;@@@ O
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Intensity (a.u.)

() CAZ4AS

20 30 40 50 60 70 80 90
20 (degree)
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Transmittance (a.u.)

N
/\-v% P
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4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)
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B c4zano H,0O/CH;0H = 1.5 molar ratio
GHSV = 10000 cm?®/g.h
100 | [0 c4z4as
B c4z4A8
e\o/ 80
S
@ 60 .....
()
>
c
o 40
@)
I
Q, 20
I
©)
0
200 220 240 260 280 300
Temperature (°C)
ilizeo glales 53 CUO/ZNO/ALO; HbsLwgil slavssT 55y Jeilo Joued dunlio —§ JSis
() C4z4A0
dco mcoz MH2 H,O/CH;OH = 1.5 molar ratio
GHSV = 10000 cm%g.h
100

[0}
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Selectivity (%)
H D
o o

200 220 240 260 280 300
Temperature (°C)
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() C4z4A4
Oco Ecoz MEH2 H,0/CH,OH = 1.5 molar ratio

GHSV = 10000 cm?/g.h
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40
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200 220 240 260 280 300
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Oco @Ecoz EH2 H,O/CH;0H = 1.5 molar ratio
GHSV = 10000 cm®g.h
100
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