(O NiIV I XMy 1 XUMHYECKash TEXHOJIOTHS Ha HWHOCTPAHHOM SA3bIKE

by lowering the pressure in the stabilization col-
umn. For this we equip the unit with an additional
compressor and heat exchanger. With decreasing
pressure, the volume of rising vapors increases, and
the throughput of the concentration part decreases.
Only a change in thermodynamic conditions leads
to a simultaneous decrease in temperature. Low-
ering the temperature in the column cube is favor-
able, the energy consumption is reduced, and the
operating conditions of the heating equipment are
improved. But lowering the temperature of the top
of the column, leads to the fact that instead of an
air-cooling device, you need to install, for example,
a propane evaporator.

You can organize a refrigeration cycle by in-
stalling a compressor on the stabilization gas line.
Compressing the stabilization gas, we expend ener-
gy, and the gas temperature becomes higher. If this
stream is sent to a heat exchanger for heating the
raw condensate, then it is possible to save energy
costs and to abandon the air cooling apparatus. In
our scheme, the stable condensate leaves the instal-
lation with a high temperature and an additional the
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Glycerol is a promising reagent because it is a
major co-product of biodiesel production. Its con-
version into valuable products is of upmost impor-
tance for biomass valorization and it is a polyfunc-
tional material, which is very useful as a feedstock
for fine chemical synthesis.

Catalysts containing supported gold nanoparti-
cles are considered as the most favorable for lig-
uid-phase glycerol oxidation. In gold catalysis, the
nature of the support is known to be a crucial factor
because gold nanoparticle performance strongly de-
pends on their interaction with the support, which
not only influences their size and morphology, but,

a variety of other properties.

In the present paper a comparative study of
gold supported on different metal oxides (AlQO,,
MgO, MgALQ, spinel) in liquid phase oxidation of
glycerol was implemented. For each support the in-
fluence of two preparation methods, namely deposi-
tion-precipitation with urea (DPU) and sol-immobi-
lization (THPC-protected sol) was also investigated.
The aim of this study was to highlight the influence
of the precursor protective layer in mediating the
support effect on catalytic activity and comparing
MgAL O, spinel with individual oxide supports.

Catalysts were characterized by the following
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Fig. 1. a) XPS spectra of Au 4f7/2 and 4f5/2 binding energy region of the studied catalysts,
b) correlation between TOF and particle size for different supports and preparation methods
Table 1. Catalytic activity in the glycerol oxidation of gold catalysts
A cent P ’ A ) Selectivity, % (at 90 %
u content, reparation o u mean size of conversion
Support Wt% method TOEMD)| hm) (TEM) )
C3 C2/C1
1 THPC 670 4.0 68 32
ALO,
0.9 DP 1000 4.8 64 36
1 THPC 1200 2.6 64 36
MgO
1.1 DP 74 5.9 78 22
3 THPC 1100 2.7 65 35
MgALO,
DP 1390 4.8 71 29

methods: transmission electron microscopy (TEM);
X-ray diffraction (XRD); adsorption measurements,
plasma atomic emission spectroscopy (ICP-AES),
X-ray photoelectron spectroscopy (XPS), catalytic
tests in glycerol liquid-phase oxidation by oxygen
(300 kPa) at 50°C.

Analysis of TEM measurements showed that
particle size distribution for the studied catalysts
differ significantly. Average size of gold particles
depends on both the support type and the prepara-
tion method.

Adsorption measurements showed that SBET
did not change significantly after Au deposition for
all samples except Au/MgO THPC.

XRD patterns revealed that after gold depo-
sition, crystalline structure of ALO, and MgAl O,
supports were not changed neither for THPC not for
DPU methods.

Data of figure 1a shows the Au 4f XPS binding
energy region for the studied catalysts.

Table 1 shows the catalytic results in terms of
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turnover frequency based on the total amount of Au
and selectivity for glyceric acid (C3), tartronic acid,
(C2) and glycolic acid (C1) containing products.
Figure 1b correlates the TOFs with particle size for
the two series of catalysts.

For deposition-precipitation method Au/Al O,
is more active than Au/MgO, while for sol immo-
bilization, the contrary occurs and Au/MgO is more
active than Au/Al O,. Activities of Au catalysts sup-
ported on MgAL O, spinel (very little studied in the
literature as support for gold deposition) are high
and close to each other for catalysts prepared by
both methods. A good selectivity to glyceric acid
(6478 %) was observed for all the catalysts.

It is suggested that Au particle size and inter-
action of Au with support are activity determining
parameters, while gold content do not play a signif-
icant role. This study gets an insight on the impor-
tance of the direct contact between the support and
the gold particle.



