The crystal structure of the different prepared solids was studied using XRD analysis. The crystallite size calculated
from XRD patterns using Scherer equation did not altered effectively by changing the pH of the prepared catalyst
precursors. The surface characteristics of various calcined adsorbents were investigated using nitrogen adsorption at
/7K and their catalytic activities were determined using water gas shift reaction (WGSR) at temperature ranged
between 403 and 573 K. Only CuO and ZnO were identified for the solids calcined at 623K.The catalyst with Cu/Zn =1
and prepared at pH=7 showed the smallest crystallite size (20 nm) and biggest surface area (SBET= 98m?/g). During
the catalytic test relatively high conversion of CO into CO, at a temperature =423K was observed (96%) for the
previous catalyst.

3.1 Thermal analysis
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Fig.1 DTA of CAT-7-I precursor

The two simultaneous endothermic peaks are strong and represent the
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decomposition of the catalysts precursors into their corresponding oxides.
So, the optimum calcinations temperature should not exceed 400°C to
avoid the grain growth of metal oxides. The obtained results are In

good agreement with literature (1,2)

3.2 XRD

Cu/Zn = 1

Cu/zn —2& Cu/zn=3 It is seen In figure 2 that,
the catalysts with lower Cu/Zn
ratio consisted, mainly, of a
mixture of aurichtalcite and
hydrozincite phases, while those
with higher Cu/Zn ratio consist of
2\ malachite phase. (3,4). XRD patterns for different calcined
samples are represented in Fig. 3. It iIs shown form this
figure that, only CuO and ZnO phases were obtained.
2o = 20 330 a0  so  eo However the percentage abundance and the degree of
=° crystallinity of CuO phase increases with the increase In
Cu/Zn ratio. The crystallite size calculated using Scherer
equation and the obtained results are given in Table 1
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Fig. 2 X-ray diffractogramms of uncalcined catalyst precursors.

A zZno Y0 catii-7 column 2. It is shown from this table that the crystallite size
o T Sauns of various solids did not altered effectively by changing the
o . | pH of the prepared catalyst precursors. The crystallite size of

- k J\/O\/A\/\ CuO increases monotonically with the increase in Cu/Zn

counts (a.l)

ratio and solid sample with Cu/Zn =1 has a small crystallite
size value (20 nm).

Table 1 Crystallite size and texture properties of different catalysts
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Fig. 3 X-ray diffractogramms of different investigated solid catalysts

CAT-1-8 25 93 0.152 35

CAT-I-9 27 90 0.133 28

CAT-II-7 34 80 0.154 25

CAT-11-8 33 82 0.160 26

CAT-11-9 36 78 0.148 24
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the precipitate was filtered, washed thoroughly with deionized water till free from nitrate and sodium ions, and dried at
80°C for 16 hr. Thermal treatment was carried out in air at 400°C for 3 h. all the chemicals were of analytical grade
supplied by BDH. To prepare the catalyst precursors, a unit of catalyst preparation was constructed (see the picture). A
Mettler-Toledo pH —meter were used to measure the pH of the precipitate throughout the precipitation and a controlled
flow rate of the solutions were achieved in order to keep the pH at constant value. The chemical compositions of the
prepared solids were calculated in Cu/Zn molar ratio and Al content was fixed at 10 mol% of the total molar ratio. The
nominal molar compositions were Cu/Zn=1, 2 and 3 mol/mol and the pH was 7,8 and 9. The calcined products denoted
CAT-I-7, CAT-1-8 , CAT-I-9, CAT-II-7,CAT-II-8,CAT-1I-9,CAT-III-7,CAT-IlI-8 and CAT-Ill-9 according to Cu/Zn molar ratios
3l DH values.

3.3 Catalytic activity of various solids towards water- gas shift
reaction (WGSR)

« Catl-7 Reduction of catalyst solids was
wof . - Gatrs carried out with 3% H, in He
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O e 240°C at 20°C/h, after which the
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observed that the catalyst under
Investigation deactivates exponentially
with time In the first hours until it
reached a constant rate after 16 hours.
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dence of the reaction rates of the CAT-III-7

Nanocrystalline CuO/ZnO/Al,O, catalysts were obtained after calcinations of their hydroxyl carbonate precursors at 400°C.
The catalyst with lower Cu/Zn molar ratio and prepared at pH =7 has the smallest crystallite size (20nm). The decrease In the
crystallite size was accompanied by an effective increase in the texture properties of the solid catalyst. The results obtained
from performing WGSR, shows that CAT-IlI-7 that involves a small crystallite size as well as large surface area and biggest vp
and r- values displays a considerably higher activity. This confirms that the presence of the Cu crystallites in a well dispersed
form due to its lower content but concentrated more at the surface of the catalyst precursor.
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