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Highlights
» Cu catalysts development for catalytic hydrogematibrapeseed oil and derivatives.
» Batch reactor for the selective hydrogenation t&f and methyl esters.
» Tests conducted in real conditions.
» Kinetic study of the reaction.
1. Introduction

As attested in other studies vegetable oils alialaeralternative to petroleum in the preparatibmdustrial
interesting products [1][2]. However, to stabilibe degree of oxidation of oils or their deriva@&AME)

and to use them, lowering the degree of unsaturagimecessary but it is best to avoid completeration

of the raw materials; commonly a content of aro886& of mono-unsaturate compound is considered the
optimum. Of all possible configurations, the cieneer, oleic acid (C18:1c), is preferred with respbe
trans isomer. Obtain high concentration of cis-nemes is possible with selective hydrogenation.hia t
work heterogeneous catalysis for hydrogenationagasidered, particularly, as active phase forrisgstion
was chosen copper since its activity towards cotepgaturation is lower than other transition metilis Pt,

Pd, etc.)[3]. The catalysts was tested in a hydratien unit developed and already tested in pratede
works which will be presented at CATBIOR 2017 [#HaBIC 2018 [5] conferences.

2. Methods

Copper based catalysts, supported on silica, aduped with two different synthetic paths: the Hyjgsis-
Precipitation (HP) method [6] and Ammonia EvapanatiAE) method [7], with different Cu loading
between 5+15% w/w. The first catalyst is produceaht tetraethyl orthosilicate and the second from
colloidal silica. The catalysts endure the samentlaktreatment at 450 °C for 4h and then it is ceduat
450 °C for 2h under 10% atmosphere ofitHN..

Each catalyst is characterized with the followieghniques: XRD, Raman and FTIR for crystal phases
identification, BET-BJH for surface area and poe glistribution, ICP determination of copper loagi
TPR reduction temperature for studying interactitretween catalysts and support. The campaign of
characterization is in progress.
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Figure 1 Hydrogenation plant scheme and the implementatitmall the instruments: PC control unit, MasswlGontrol
Bronkhrost Prestige, 3) TIC furnace, 4) Reactor angifte, 5) Back Pressure reducer
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The lab scale plant malnly conS|sts of a batchtosaut 600 mL (Parr Reactor 4560) and the testcarried
out in a pure hydrogen atmosphere in the range -012 bar and 60 - 180 °C. The duration of the i®st
adapted in accordance with the pressure and theetature of test between 3 h and 6 h, respectfeelthe
more and the less severe conditions. The reactdraiged with 180 g of rapeseed oil or FAME (arofad
mL) and with different mass catalysts/oil ratiostloé reduced copper catalyst. The reactor is puvgtd
nitrogen in order to eliminate all the air contalrie the oil and the reactor, and brought to tis¢ ¢enditions
with nitrogen. When the test conditions are reachieel hydrogen is fed in the reactor and, at eistadad
time, sampling is performed. Blank test with ncabgt has been also performed.

The samples withdrawn from the reactor are tratexified following IUPAC Standard and analyzed in a
Varian 3400 GC equipped with a SUPELCO 2380 capilk@lumn and a FID detector.

3. Results and discussion

The catalysts already produced show a good argeeatdgely 261 rflg for the one produced with AE
method and 163 ffy for the HP method. The catalysts shown two diffé pores dimensions, the first one
3-6 nm bonded to catalyst porosity and one biggéwéen 40-60 nm due to channeling between different
particles of Si@ High area with pore of this dimensions is chamastic of amorphous silica and is in line
with the results of Yuyun et al. (201[8] and Liang-feng et al. (2008Y]. To augment area, it will proceed
lowering aging time of the catalysts and changiogne other parameters of the synthesis as pH and
temperature of reaction.

The campaign of tests is in progress, performimrgstime operating conditions of the tests carri¢dvith
commercial Lindlar catalyst in our previous workd[$]. Other different conditions (up to 200 °C a8
bar) will be investigated to deepen the behavianaterials considered of interest and find the bpstating
conditions.

Spent catalyst collected will be then reused iniognests to see the catalyst activity after regebatactions,
and it will be again characterized after teststi@more, the comparison between tests with oil tests
with the methyl esters will be considered.

4, Conclusions

Synthesis and characterization of a new selectjgrdgenation Cu-based catalysts are carried owgtsTe
with Lindlar commercial catalysts are complete #mel performance of the new ones will be comparedd. A
the end of test campaign, kinetic studies and nhiodebf this batch reactor will be developed ané th
optimal operating conditions will be defined.
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