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The changes of the kinetics and the mechanism of the rapeseed and
soybean oil hydrogenation in the presence of adsorbents have been
determined. It has been proved, that bleaching earth distinctly accele-
rates the progress of hydrogenation and does not change the mecha-
nism of the reaction.

INTRODUCTION

The problem of the effect of adsorbent presence on the change of
hydrogenation progress has arisen during the studies on kinetic chan-
ges of hydrogenationy of oils, due to the partial poisoning of a nickel
catalyst. The bibliography does not supply detailed information on
this subject except the publications on the interaction of a catalyst and
a solid support [1—5].

The presented results are the introduction to the detailed studies
on the mechanism of mutual interaction between a catalyst and blea-
ching earth present in the reaction system during hydrogenation of
oils. The results illustrate the changes of reaction kinetics caused by
the addition of different quantities of this adsorbent, without attemp-
ting to explain the physicochemical character of the interaction on the
system. These problems are going to be the subject of our further stu-
dies.

EXPERIMENTAL PART

The determination of reaction rate changes of oil hydrogenation as
the results of variable amounts of bleaching earth introduced to a reac-
tor has been the [subject of the first stage of our studies. Czechish
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bleaching earth, used by our fats industry for decolourization of oils,
has been employd through our studies.

The hydrogenation was carried out in a ’dead-end” type laboratory
reactor with the automatic recording of hydrogen absorption [6]. The
quantity of added adsorbent was the variable of the process. Hydro-
genation was performed as follows: in a reactor 50 g of oil was weig-
hed, strictly defined amount of bleaching earth (0.3% to 3.0%0 with re-
spect to oil) was added, and the whole was heated to 160°C with in-
tense stirring in the system with the internal circulation of hydrogen.
When the saturation of oil with hydrogen as well as the preselected
conditions of the reaction were reached, 0.1 per cent (with regard to
the metal) of the nickel catalyst were introduced to the oil. The reaction
was continued till the defined level of hydrogen abscrption was reached.
Three different catalysts with the general characteristics shown in Table
have been used in our studies.

Table

General characteristics of the used nickel contacts

»’Formate’ type
bol NYSEL
Symbo 533 P 34
% Ni 10.3 9.8 25.7

produced by Zaklady Przemystu Ttu- Harshaw
szczowego w Gdansku

The relations obtained for hydrogen absorption as a function of the
reaction time for each catalyst and oil are called kinetic curves of hy-
drogenation. They are shown in Fig. 1—7. Bleached rapeseed oils as
well as soybean oils have been taken from different batches of mate-
rials.

RESULTS AND DISCUSSION

The analysis of the changes of hydrogenation rate allows for a sta-
tement that the character of the interaction of bleaching earth is extre-
mely complex and depends, among octher things, on the type of the
used catalyst and oil. It is also a function of the presence of hydroge-
nation inhibitors. In every case there is optimum quantity of adisor-
bent which added to the reaction system causes the maximum increa-
se of hydrogen absorption rate.

During hydrogenation in the presence of “formate” type catalysts,
the optimum quantity of bleaching earth for bleached rapeseed oil was
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Fig. 1. Hydrogenation of bleached rapeseed oil in the presence
of P-34 catalyst and bleaching earth

at the level of 0.9—1.5% (Fig. 1 and 2), while for bleached soybean oil
it was 0.3—0.9% (Fig. 3 and 4).

The kinetics of rapeseed oil hydrogenation on the NYSEL catalyst
was very similar (Fig. 5). The maximum increase of the reaction rate
occurred at the level of 1.5%/¢ of bleaching earth in a reactor. No pro-
moting effect of the adsorbent has been observed in the case of the
hydrogenation of bleached soybean oil (Fig. 6). Its presence has caused
the decrease of the reaction progress proportionally to the quantity of
bleaching earth introduced to the oil.

From the analysis of kinetic curves it may be assumed that the
efficiency of bleaching earth action depends to a considerable degree
on the presence of the reaction inhibitors in oil. Therefore, deodorized
soybean oil with the addition of 25 X 10—% per cent of sulphur in the
form of allyl-ITC [7] has been hydrogenated in the next stage of our
studies. These investigations have been done in view of the compari-
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son of the effect of the hydrogenation of this o0il in the ipresence of
variable amount of bleaching earth, with the oil having the same fatty
acid composition but without majority of inhibitors. The kinetic cur-
ves of such hydrogenation on formate type catalyst are shown on Fig.
7. It has been noted that in order to the reach the maximum rate of
the hydrogenation of oil containing sulphur, the addition of 0.9 per
cent of the bleaching earth is needed, while for the oil free of sulphur,
the optimum addition was equal 0.3 per cent. Higher quantities of the
bleaching earth caused the reduction of the reaction rate.

However, the effect of bleaching earth action on the reaction rate,
i1s not only based on the adsorption of poisons present in oils. The per-
formed experiments of preliminary treatment of oil containing sulphur
with the adsorbent, have shown only insignificant increase of the hy-
drogenation rate. The reaction kinetics of such hydrogenation is pre-
sented on curve A, in the Fig. 7. Much higher reaction rate is obser-
ved when the same amount of bleaching earth is present in the oil
during hydrogenation.

Therefore, there exist specific interaction of the bleaching earth and
a catalyst. Probably one of them is the competitive adsorption of poi-
sons present in oil. The decrease of hydrogenation rate after exceeding
the optimum values of the adsorbent may signify, that the presence of
the excessive amount of the bleaching earth results in the mechanical
blocking of the active centers of a catalyst.

The overall effect of bleaching earth action in the process of hy-
drogenation may be taken as the resultant of the mutual interaction
of a number of factors even with opposite effects. These relations, very
important from the economical and technological as well as thecretical
point of view going to be the subject of our further studies.

The practical considerations demonded the explanation whether the
presence of the adsorbent in the system has the influence on the se-
lectivity of the process and the trans isomer content in hydrogenated
oil with the progress of the reaction has been determined previou-
sly [8].

It has been proved, that bleaching earth does not change the me-
chanism of the reaction, thought it distinstly accelerates the process of
hydrogenation.
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B. Drozdowski, I. E. Goraj, H. Niewiadomski

WPLYW NIEKTORYCH ADSORBENTOW NA POSTEP REAKCJI
UWODORNIENIA OLEJOW

Streszeczenie

Badano zmiane kinetyki i mechanizmu reakcji uwodornienia oleju rzepakowe-
go i sojowego w obecno$ci adsorbentéw (ziem bielgcych), wprowadzonych do u-
kladu reakcyjnego. Oznaczenia prowadzono w reaktorze laboratoryjnym typu
,dead end” z automatyézna 'rejestracja‘ absorpecji wodoru, stosujgc rézne kataliza-
tory niklowe.

Stwierdzono, ze wzrost szybkoéci uwodornienia wywolany obecnoScig adsor-
benta zalezy od typu katalizatora i rodzaju uzytego oleju. Szczegélnie korzystny
wplyw zaobserwowano podczas uwodornienia oleju rzepakowego. Wprowadzenie
adsorbenta nie zmienia selektywno$ci procesu ani stopnia cis-trans izomeryzacji
w stosunku do uwodornienia bez jego udzialu, znacznie zwiekszajac szybko$§é¢ reak-
cji uwodornienia.

B. JIpa3doscku, . 3. T'opail, I'. HeB8AOOMCKU

BJIUAHUE HEKOTOPEIX AJICOPBEEHTOB HA XOJ PEAKIIMU
TUJIPUPOBAHUA MACEIJI

Pe3zwwMme

UccnenoBamt u3MeHeHMe KMHETUKM M MexauysMa peakuuu TIUapupoBaHnkd par-
COBOTO M COEBOTO Macja B IpuUcyTcTBUM azncopbeHTOB (0TOenuBarolmMXx 3eMeJib) BBe-
A€HHBIX B pPeakKIMOHHYIO cucreMy. OrnpenenenHyda IMIPOBOAUINCHL B nabopaTOPHOM
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peaxkTope TMma ,A94 9SHA’, C aBTOMaTM4YeCKOM perucrpaumein abcopbimu BOmOopoxa,
IIpY IIPMMEHEHUM PAa3HbIX HUKEJEeBBbIX KaTaJM3aTOPOB.

YCTaHOBJIEHO, YTO IOBBILIEHME CKOPOCTM TUIPUPOBAHMSA BbI3BAHHOe IIpU-
cyTcTBMEM axpcopbeHTa 3aBMCUT OT TuUIIA KaTaau3aTopa M BUAA MCIIOJIbL3yEeMOTO
macyna. Ocobenno 6OiyaronpusaTHOe BIMAHME HAOIIOAAJIOCH BO BPEeMs TI'UMAPUPOBAHUA
pancoBoro maciyia. Beegenue ancopbenta He M3MeHSET CEJIEKTUBHOTO IIpoljecca M cTe-
TIeHM LMC-TPAaHCOBOM M30MepM3aluM II0 OTHOLUEHMIO K I'UAPMPOBaHMIO Oe3 ero ydae
CTUA, 3HAYUTEJHHO YCKOPAA XOJ PeakKluM TUAPUPOBaHUA.



