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Contribution to the possibility of graphic-numerical
expression of hydrogenated fats’ seleetivity by means
of a “complex value” method

VACLAV KOMAN

Summary. New ways of determining selectivity parameter of the hydrogena-
tion catalyst or hydrogenated triacylglycerols was studied. In contrast to the alrea-
dy known methods, in this new approach the secondary-isomerizing type of hydro-
genation reaction with the possibility of being expressed as “cumulated complex
selectivity” (CCR) is simultancously taken into account besides the primary-additi-
ve type. The starting point for the determination of CCS are simple integer classi-
fications of 5 equidistance values into which ranges are divided of specific reaction
rates of individual unsaturated fatty acids. This also facilitates numerical and
graphical expression of CCS. An adaptable polygonal system capable to express all
kinds of plant oils or partial catalytic hydrogenation reaction models with
minimum three and maximum sixteen rate constants, that can be applied in the
case of mathematical expression of 1somerizing and also non-subscquent-parallel
hydrogenation transformations of individual fatty acids, is used for a very clear
graphic interpretation of CCS. The CCS expressed graphically can be exactly
quantified as percentual ratio of area (circumference) of the original polygon
(theoretical CCN) to the area (circumference) of the obtained polygon.

In the industrial production of edible oils which represent an inseparable

part of everyday human nourishment, the process of partial catalytic hydro-
genation (PCH) is the decisive factor as far as both the aspect of capacity and
the aspect of final product resulting properties (chemical, physical and biolo-
gical) are concerned. The resulting representation of transformations of indi-
vidual unsaturated fatty acids (UnFA) as well as of geometric frans-isomers
(TT) is dependent first of all upon the kind of the catalyst and then upon the
condition of its application. The application conditions can be identified with
the technological-operating conditions of PCH in principle: operating tempe-
rature, pressure, mixing efficiency, catalyst concentration. purity and quan-
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tity of hydrogen, pre-refining cfficiency, inhibitor quantity, reactor type, cte.
The interdependences of these conditions, their offect on the whole process of
PCH and also the catalyst response are given in works [1—5]. The dependence
of PCH rate upon temperature, pressure, mixing efficiency and catalyst con-
centration was expressed by Eldib [6]. The mathematical model for making
the most effective use of the whole complex of PCH industrial process operat-
ing conditions with respect to the selected melting point, or the iodine value of
the final produect is given in the works [7, 8].

From the aspect of the catalyst itself its basic parameters: activity, selectivi-
tv and TI formation are decisive. Reproducibility and exactness of catalyst
activity determination proceeded from the expression by means of the melting
temperature value [9], through the consumption of H, [10] to simplicr methods
by means of refractive index [11] or wvalues classified by caleulation [12],
eventually functional dependence of activity and absolute temperature recipro-
cal value [13]. TT content can be investigated by means of absorption band
size (975 em 1) and expressed by application of spectrometry in the IR zone
of radiation [14]; more quickly 2nd simply by caleulation using derived empi-
ric equations, or by simple reading from tables that can be prepared for each
reactor by tabulating the obtained empiric equations [15, 16].

At present the selectivity parameter — one of the most important in relation
to catalyst properties and hardened product properties — is considered in four
possibilities of expression: primary-additive sclectivity [17], eventually sclec-
tivity I or Sy [1]; secondary-isomerizing selectivity [17, 18], eventually specific
isomerization, i.e. the fraction T1 and eliminated double bonds [1]; isomerizing
index expressed by the fraction TI formation rate and hydrogenation rate
[19]; and finally the so-called triacylglyesrol selectivity [1] concerning the for-
mation of trisaturated trincyliglycerol molecules.

The techniques of selectivity determination that are more sophisticated than,
e.g. activity determination, proceeding from difference determination of melt-
ing and setting points (difference number) [20] through the triangular inter-
pretation of FA ternary system, if the most unsaturated acid is the diene linoleic
acid [21]. A broad utilization of the triangular method of selectivity determi-
nation is deseribed by Pokorny [23]. More exact possibilities of PCH selectivity
expression are obtained by calculations of specific reaction rates of pertinent
FA. Simple relations for the determination of linolenic and linoleic acid selec-
tivities, if their starting and final concentrations are known, are derived by
Riesz [22]. A set of diagrams for reading the selectivity ratios on oils not con-
taining linolenic acid was elaborated by Albright [24], and for oils with linolenic
acid by Allen [25] and Schmidt [26]. Diagrams for reading the selectivity ra-
tios for sunflower oils and rape oils with a high and low contents of erucic acid
were elaborated by Koman [15, 27]. Only partial selectivity ratios Sg, in plant
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oils with trienes and Sy, in plant oils without trienes can be determined by means
of the diagrams mentioned. In the sphere of solving eatalyst and PCH triacyl-
ulycerol selectivities the necessary computer engineering was introduced by
Butterfield, who first used an analog computer [28], and later a digital compu-
ter with claborated programmes CATSEL an DRATE [29, 30]. The starting
points for selectivity determination by calculation using the so-called selectivity
ratios Sge, Sy, and 84 are in fact ratios of individual rate constants k;/k,, ky/k;,
Iy/ky, ensuing from the mathematical description of irreversible reactions ki-
netics of following transformations: T 3 D 2 M ! Sproposed by Baily [30]
(T — trienes, D — dienes, M — monoenes, § — saturates, 1, 2, 3 — rate con-
stants (RC) (specific reaction rate) ).

The presented reaction model does not consider either the formation of posi-
tional or spatial isomers. A solution of these problems was outlined by Hashi-
moto applying Marquardt’s method of least squares [32]. More general relations
for the study of transformations of geometric isomers in dienes and monoenes
in the process of PCH were derived by Albright [19]: an extended programme
('ATSEL enabling = simultancous determination of rate constants of erucic
acid and eikosenic acid of rape oils with a high and low contents of erucic acid
as well as ¢is- and frans-isomers of monoene fatty acids was presented by Ko-
man [33]. One of CATSEL programme versions was supplemented with selec-
tivity testing possibility. Hitherto presented selectivity ranges: Sj, to 25, S,
to 50 and S, to 100 were divided into five equidistances that were added one
of five numerical and alphabetic classifications: excellent (5), very good (4),
good (3), satisfactory (2) and unsatisfactory (1) selectivities of catalyst, even-
tually of hardened fat [34].

All mentioned techniques of catalyst selectivity determination or of hydroge-
nated faut make it possible to express only the primary additive type of selec-
tivity. A method to express simultaneously both the primary-additive and the
secondary-isomerizing selectivity, which would make it possible to evaluate
also the cumulate share of cis- and trans-isomers in properties of both the
hardened product and the applied catalyst — by means of a complex value
or in numerical or graphical interpretations — has been missing till now and
hence became subject matter of this work.

Experimental part

Employed samples and materials. Samples of pre-refined plant oils of sunflower
soya bean and rape with a high content of erucic acid and rape with low con-
tent of erucic acid were used.
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Ni catalyst made by North-Bohemian Fat Industry Plants, Usti ned Labem
and with 13.9 wt %, of Ni, specified in 2 complex metric way, and an imported
catolyst Nysel DM-3 made by Harshaw and containing 24.9 wt 9, of Ni were
used as hydrogenation catalysts. The weighed portions were made from them
in such a way that after conversion they contained 0.02, 0.05 and 0.2 g of pure
Ni.

Hydrogenation conditions. Laboratory hydrogenation of samples from the
given plant oils was performed in a reactor and under conditions prescribed
in the standard ON No. 58 0102, Withdrawing of samples followed after
60 min in selected time intervals. Samples hydrogenated industrially werc
withdrawn directly from the autoclave (made by n.e. Palma) and they were
hydrogenated under prescribed conditions as follows: hyvdrogenated oil volu-
me — 5000 1, electrolytic hydregen flow quantity — 250 to 350 m?, revolving
frequency — 146 s71, catalyst quantity — 15 kg of the fresh and variable
quantity of the used catalyst, hydrogen supply start at the temperature
of 120°C, hydrogenation temperature — 145 to 190°C, hydrogen pressure —
0.02 to 0.05 MPa, heating steam pressure
250 to 350°C.

Conditions of fatty acid chromatographic analysis. Rescarch Gas Chromato-
graph Hewlett—Packard model 7620 A with flame ionization detector and
fully automated Reporting Integrator model 3380 A was used. A stainless
solumn of the length of 200 ¢m and inner diameter 0.2 em with Celite AW
DMCS packing wetted with 20%, DEGJ was used for GLC analyses. Nitrogen
flow as mobile phase was 47 ml/min, column space temperature 190°C, feed
space temperature 250°C and flame ionization detector temperature 250°C.
Quantities of 1 ul of 209, cyclohexane solution of FA methyl esters prepared
according to Peisker [35] were charged.

Conditions for the calculation of fatty acid specific reaction rates. A computing
orogramme with the operating name CATSEL [33] enabling the computation
of rate constants and selectivity ratios S,, to S4 was employed. Starting and
final concentrations of FA hydregenated samples after GLC analysis were used
as input data. Approximately 200 samples were processed by computation
under different conditions of hydrogenated samples using automatic digital
somputer Siemens 4004/150. The most probable rate constant ranges of indi-
vidual FA were identified with their statistic mean values. The obtained rate
constant ranges, after division into 5 equidistances, gave intervals expressed
a8 integer classification values of points in the range from 1 to 5 thus expressing
nsatisfactory to excellent selectivity.

Conditions of COS graphic interpretation. In a circle with radius 5 em a po-
Ivgon with the number of apexes equal to the number of computed rate con-
ts is constructed. The connecting lines of apexes with circles centre are
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the “a” and “b” legs of triangles and at the same time the carriers of classified
point values obtained according to the previous condition. The connecting
lines of point values in the sides “a’ and b’ form *‘c” legs of obtained trian-
gles then, and ““c¢” legs of all triangles of the selected polygon form its circum-
forence expressed quantitatively as the percentage of the original polygon
circumference that represents 1009, or a theoretical value of CCS. The quanti-
tative numerical expression of CCS is obtained from the graphical polygonal
configurations:

1. from the ratio of the number of maximum attainable classifying values
and actually obtained values;

2. from the ratio of original polygon circumferences (CCS theoretical value)
and actually obtained polygon circumference (CCS studied value);

3. from the ratio of the original polygon areas (CCS theoretical value) and
the actual area (CCS studied value).

Conditions for preparation of auxiliary tables. An auxiliary table is made for
simplified computation of “¢” legs of triangles to interpret selected polygon
CCS. To this end the lengths of “a” and “b” legs are stimulated in the ranges
of 1 to 5 cm. As two legs, radius and central angle are known, corresponding
“¢”” legs are computed by means of programmable calculator TI-58, its software
contained in the basic programme module Master Library, Module-1, namely
programme ML-13; for the computation of the leg and arca of the triangle if
the central angle and radius of the circumecircle are known, or ML-2: for the
computation of the area of the triangle if the angle and two legs are known,
or ML-11: for the computation of the leg length if the angle and two legs are
known [36].

Resulls and diseussion

The ranges of mean values of rate constants of individual FA samples hydro-
genated under different reaction conditions computed by meeans of the comput-
ing programme CATSEL were: 0.0 to 4.0/h for trienes, 0.0 to 2.0/h for dienes,
0.0 to 0.1/h for monoenes, 0.0 to 2.0/h for T, and 0.0 to 1.0/h for cis-isomers.
Their values after the division into 5 equidistant intervals as well as the cor-
responding point classifications are given in Table 1. A clear example for CCS
graphic interpretation for the most simple model of reaction scheme is shown
in Fig. 1la; in Fig. 1b they are given for the most intricate model of reaction
scheme, showing the formation of cis- and trans-isomers as well as non-sub-
sequent-parallel transformations of individual FA in the course of the PCH
process (area in the thick frame represents CCS real value, area in the thin fra-
me — theoretical — 1009, CCS).
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Table 1. Equidistance ranges of intervals of fatty acids rate constants with corresponding in-
teger point classifications that are considered a basis for graphical and numerical interpreta-
tions of selectivity complex values (CCS)

Rate constants
Trlaneg Dienes (k,) Monoenes (k) cts-Isomers (k¢) ¢rans-Isomers
(ks) (ke)
e oo | | eiitan | Bt | i)
the inter- of the in- % © the inter- the inter-
interval
val terval val val
0.0—0.8 1 0.0—0.4 1 0.0—0.3 5 0.0—0.2 1 0.0—0.4 1
0.8—1.6 2 0.4—0.8 2 0.03—0.06 4 0.2—0.4 2 0.4—0.8 2
1.6—2.4 3 0.8—1.2 3 0.06—0.09 3 0.4—0.6 3 0.8—1.2 3
2.4—3.2 4 1.2—1.6 4 0.09—0.12 2 0.6—0.8 4 1.2—1.6 4
3.2—4.0 5 1.6—2.0 5 0.12—0.15 1 0.8—1.0 5 1.6—2.0 5

Fig. 1. Polygonal diagrams for the possibility of a graphical depiction of selectivity com-
plex values (CCS) of hydrogenated triacylglycerols. a — Depiction of the simplest reac-
tion sequence expressible in a triangular diagram. b — Depiction of the most intricate
reaction scheme of hydrogenation, showing both isomerizing and non-subsequent (pa-
rallel) transformations of fatty acids expressible in a 16-angular diagram. D — dienes,
D — dienes cis-, M — monoenes cis-, M — monoenes, Dy — dienes trans-, M; — monoenes
trans-configuration, S — saturates. Numbers given in reaction sequences are rate con-
stants of the pertinent fatty acids. Numbers inside the polygons are integer point classi-
Aeations of equidistances according to Table 1. Numbers in the apexes of polygonal
diagrams again express the pertinent rate constant of the chosen reaction scheme.

70



An example of a real graphic depiction of sample CCS in time dependence of
sunflower oil hydrogenated industrially, expressed according to the extended
scheme of the reaction model [33], when the selected polygon was a quadrangle,
is shown in Fig. 2. A graphic representation of CCS of rape oil hydrogenated
both industrially with a commercial catalyst and in laboratory with an impor-
ted Nysel DM-3 catalyst, expressed according to the extended reaction scheme
{33] and interpreted by means of a pentagonal diagram, is given in Fig. 3.

Fig. 2. Selectivity complex values and their changes due to time dependence of hydroge-

nated sunflower oil, expressed by a quadrangular diagram. Time characteristics of hydro-

genated samples and quantitative relations corresponding to the generated configurations
are given in Tables 2 and 4.
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Fig. 3. Selectivity complex values and their changes due to time dependence of hydroge-

nated rape oil, expressed by a pentagonal diagram. Time characteristics of hydrogenated

samnples and quantitative relations corresponding to the generated configurations are
given in Tables 2 and 4.

In the figures we can see that the connecting lines of qualified point values of
actually measured rate constants form a polygonal configuration, which already
from the qualitative aspect makes it evident that the smaller and more irregu-
lar it is in comparison with the original one the smaller and more differentiated
will be the CCS value. Additional suxiliary tables for a simplified determination
of ‘¢’ legs in quadrangular, pentagenal and hex: gonal diegrams are given in
Table 2. CATSEL-programme computed values of specific reaction rates of
individual FA of selected samples of hydrogenated sunflower and rape oils,
and their corresponding point classification according to specified conditions of
val equidistances from Taoble 2, are summarized in Table 3. Quantitative
ssion of CCS is possible using the given graphic configurations in the
ree ways as follows:
1. the sum of maximum theoretical point values of individual FA is consi-
dered a 1009, CCS: its ratio to the sum of actual point values is the searched
for percentual CCS value;

2. by means of the relation: 9, CCS = ¢.102/0 (O — the circumference of the
originally chosen polygon);

in
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-5
i -



Table 2. Specific reaction rates of FA in hydrogenated sunflower and rape oils, integer clagsifica. -
tion values and corresponding selectivity complex values according to Table 1

Sam- | Time Specific reaction rates of UnFA Rate constants |Rega] point|Real point
ple | PCH (1/h) class. val. values valies
No. i %CCS (1)| % CCS
[} [min] k, ] k, k, | ke Iy kg | k, I k, ] ke [ L %CCS (1)] % CCS (2)
107 | 30| — | 0913 0.094| 1.988| 1.687|—| 3|3 |2|5| 70407 | 9101
—= 108 60 — 0.494| 0.015| 0.169| 1.900|—| 2 | 5 | 1 | 5 | 74.08 | 71.41
: 109 90 o 0.430| 0.001| 0.636]| 0.325|—| 2 | 5|4 |1 64.18 | 63.64
g 110 120 — 0.454| 0.042] 0.649| 0.188| —| 2 | 4 [ 4 | 1 58.29 53.03
o111 150 —_ 0.394] 0.014| 0.638] 0.099 | —| 1 | 5| 4| 1] 60.24 53.03
% 112 180 — 0.432| 0.009| 0.532| 0.082|—| 2| 5|3 | 1| 5374 53.03
V:j 113 210 — G.411| 0.027| 0.500| 0.075|—| 2 | 5| 3 | 1| 58.74 53.03
88a 30 == 0.793| 0.062| 0.744| 0.730 | —| 2 | 3 | 4 | 2 | 56.24 53.03
- i
= 9b 45 | 5.188| 1.887| 0.288| 0.893| 1.476| 5 | 5 | 1 | 5 | 4 88.88 9262 !
g 114 180 | 0.615| 0.480| 0.084| 0.835| 0.118| 1 | 2 | 3 | 5 | 3 60.45 50.61 |
%115 170 | 0.787| 0.540| 0.069] 0.655| 0.128| 1 | 2 | 3 | 4 | 4 60.28 49.36
116 160 | 0.882| 0.464| 0.920| 0.718| 0.148| 2 | 2 | 2 | 4 | 4 50.36 49.33

a — Laboratory hydrogenation with commercial Ni catalyst.
b — Laboratory hydrogenation with Nysel DM-3 catalyst.

Table 3. Auxiliary table values for reading the “‘c’’legs or areas of triangles enabling the calcula-
tions of selectivity complex values in polygonal diagrams

Leg In a square In a pentagon In a hexagon

el e’ leg Area “c” leg Area “c” leg Area
[em] [em?] [em] [em?] [em] [em?]
5|5 7.0711 12.500 5.9131 11.9215 5.0000 I 10.825:
5| 4 6.4031 10.000 5.3826 9.5372 4.5826 |  8.6603
513 5.8309 7.500 4.9979 7.1529 4.3588 6.4952
5| 2 5.3852 5.000 4.7944 4.7686 4.3589 4.3301
511 5.0990 2.500 4.7951 2.3893 4.5826 2.1651
4 4 5.6568 8.000 4.7305 7.6297 4.0000 6.9282
4 3 5.0000 6.000 4.2169 5.7223 3.6055 5.1962
41 2 4.4721 4.000 3.8973 3.8148 3.4641 3.4641
4| 1 4.1231 2.000 3.8203 1.9074 3.6055 1.7321
3|3 4.2426 4.500 3.5479 4.2917 3.0000 3.8971
31 2 3.6056 3.000 3.0646 2.8612 2.6457 2.5981
3|11 3.1622 1.500 2.8628 1.43057 2.6457 1.2990
2( 2 2.8284 2.000 2.3652 1.90243 2.0000 1.7321
211 2.2360 1.000 1.9486 0.9372 1.72205 0.3661
111 1.4142 0.500 1.1826 0.47685 1.0000 0.4330

3. by means of the relation: %, CCS = P.102/P, n (P — the area of the actual-
ly obtained polygon, P, — the area of the original polygon, n — three- to sex-
teen-sided polygon).

In the case of sunflower and rape oils, hydrogenated under different condi-
tions and with different catalysts, the CCS values, graphically expressed in
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Table 4. Comparison of quantitative data of selectivity complex values calculated by means
of sum values of qualifications or circumferential and ares relations of selected polygons

% CCS calculate '
o 0 Slava by Differences [%
Sample No. sum circum. area Mean
) values values values values

(1 (2) (3) 2—1 2-3
107 75.0 77.40 91.91 81.44 2.4 6.51
7 108 65.0 74.08 71.41 70.16 9.08 2.67
o 109 60.0 64.18 63.64 62.61 4.18 0.54
¢ 110 55.0 58.29 53.03 55.44 3.29 5.26
5 111 55.0 60.24 53.03 56.10 5.24 7.31
'g 112 55.0 58.74 53.03 55.60 3.74 5.71
2 113 55.0 58.74 53.03 55.60 3.74 5.71
88a 55.0 56.24 53.03 54.76 1.24 3.21
= 9 80.0 88.88 92.62 87.17 8.88 3.74
° 114 56.0 60.45 50.61 55.69 4.45 9.84
2 116 56.0 60.28 49.36 55.21 4.28 10.92
& 116 56.0 50.36 49.38 51.91 5.64 10.98

o = 4.68 6.25

3 =495 9.99
ve = 105.8% 166.0%,

a — Hydrogenated 30 min with commercial Ni catalyst in laboratory. b — Hydrogenated 45 min
with Nysel DM-3 catalyst in laboratory. ¢ — mean values of difference, 8 — relevant deviations,
ve — variation coefficients.

Figs. 2 and 3, are numerically expressed and compared in Table 4. From the
table it is clearly seen that COS values reflect most sensitively computations
made according to Method 2, namely those obtained from proportionate, cir-
cumferential theoretical and actual selectivity values. These acquire the char-
acter of mean, most probable CCS values as far as sum and area possibilities
of CCS quantification are concerned. Besides this, from the data in Table 4 it
follows that the CCS values decrease in the course of PCH, further, that CCS
of sunflower oil hydrogenated 30 min under laboratory conditions reaches the
same value as when hydrogenated for 3.5 h under industrial conditions (i.e.
when hydrogenation had finished), that the industrial hydrogenation of sunflo-
wer shows higher CCS values (by 109, approximately) than that of rape oil,
and that the highest CCS has been obtained with the catalyst Nysel DM-3
in the case of laboratory hydrogenation after 45 min though it was rape oil.
Advantages of the described CCS expression compared with those referred to
in literature till now are as follows:

1. permanent and common recording of both the primary-additive and se-
condary-isomerizing hydrogenation reactions;
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2. flexible and almost universal adaptability to anyv reaciion model of the
PCH process;

3. besides graphical interpretation, it also provides an easy and melliztle
percentual quantitative value of CCS.

To this time, it is the determination of all rate constants indicazed o7 1=
16-angular diagram in the reaction model scheme (Fig. 1b) that remains -

outlined in the work [33] seem to be promising.
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O BO3MO;KHOCTH YHCJICHHO-TPAQHYECKOro crocoGa BHIPAKEHHA CEIEKTHBHOCTH IHIPOTeHN3H -
POBAHHBIX ;KHPOB IyTEM ,,KOMILICKCHOI OEHKI‘¢

Peswome

Pemaziach BOBMOMKHOCTL OIpPEJIEIERHA IlapaMeTpa CeleKTUBHOCTH KaTallu3aTopa THIpPO-
TeHH3ATUHA, MM K€ IUAPOTeHM3MPOBAHHEIX TPHANUAIIANEPHHOB [0 HOBOMY CIOCOOY.
B opoTHBONONIOKHOCTE CYIECTBYIOMIM, B 9TOM CIOCO0e, HapsLy ¢ NepBHYHO-a/IHTHBABM
TOOOM YYHTHIBAGTCS OJHOBDEMEHHO II BTODHYHO-M30MEDH3ANMOHHLIA THI peaxrmuu THAPO-
TeHH3aIIH C BO3MOKHOCTBI0 BHIPaKeHHUA Kak , ,KYMYJIAPOBAHHO-KOMIIEKCHAS CEJIEKTHB-
rocth’’ (HHC). UexommeMu Juin onpesesnenns KRC ABIAIOTCA mpOCTHE, IEJI0YHCIICHHEE
wIaccHAKANNYN OATH 3HAYeHHI SKBHHCTAHTHOCTEH, Ha KOTOpHIE pasielieHbl JAUANA30HBI
YAEALHBIX CKOPOCTeH PeaKIuil OT/eJbHBIX HeHACHIIEHHEIX KHPHBIX KUCIOT. ITO HO3BOJISET
sripasuts KKC uncenno u rpaduueckn. [ BechMa HaTTIAMHON rpaimaecKoil HATEpIpeTa-
umn HHC memonbzoBawa agantabenbHAs 1OJIHIOHAIBHAS CHCTEMA, CIOCOOHAs OXBATHTH
BCE BHJIBI PACTUTEJBHBIX MACeJ, HJIM K€ MOJeJIM pearnuii NapHualbHOH KaTaJIATHYeCKOU
THAPOreHAI ¢ MUHIMAJILHO TPEMsI, & MAKCHMAJILHO INECTHAIIATHI0 KOHCTAHTAMI CKOPOC-
TH, KOTOpEE MOTYT OLIThH MCHOJB30BAHEI B CIyYae MAaTeMATHUECKOI'O OLMCAHNS H30MEpPH-
3aITOHHEIX, & TaKze HeII0CJe[0BaTeIbROIAPAJIIeIbHEX IHAPOreHA3aMOHHbIX H3MeReHHM
OT/IeIbHBIX KAPHBIX KHCAOT. ['paduueckn BripaskemEas KKC aBisgercs touno wsamTudum-
oUpyeMOll KaK OpONEHTHOe OTHOMEHHE IUIOIMMA (KOHTYpa) HCXOJHOIO (TeOpeTmdecKast
HREC) K nmaomagd (KOHTYpY) HOIYYERHOTO ITOJIMIOHA.



Prispevok k moZnosti graficke-numerického sposobu vyjadrovania
selektivity hydrogenovanych tukov metédou ,komplexnej hodnoty*

Stuhrn

RieSila sa moznost uréovania parametra selektivity hydrogena¢ného katalyzdtora,
resp. hydrogenovanych triacylglycerolov novym spésobom. Oproti doterajsim spésobom
sa v tomto popri primérno-adi¢nom type berie do ivahy stcasne aj sekundérno-izomeri-
zaény typ hydrogenaénej reakcie s moznostou vyjadrenia ako ,,kumulovanéd komplexng
selektivita (KKS)*“. Vychodiskovymi na uréovanie KKS st jednoduché, celo¢iselné kla-
sifikdcie 5 hodnét ekvidistancii, na ktoré si rozdelené rozsahy Specifickych reakénych
rychlosti jednotlivych nenasytenych mastnych kyselin. Tym sa umoznuje numericky
i graficky vyjadrit KKS. Na velmi ndzornu grafickd interpretaciu KKS sa pouziva adap-
tabilny polygonédlny systém, schopny vystihnit vSetky druhy rastlinnych olejov, resp.
reakéné modely parcidlnej katalytickej hydrogendcie s minimédlne troma a maximadlne
Sestndstimi rychlostnymi konstantami, ktoré sa mézu uplatnit v pripade matematického
opisu izomeriza¢nych, ako aj nenéslednych-subeznych hydrogenaénych zmien jednot-
livyech mastnych kyselin. Graficky vyjadrend KKS je exaktne kvantifikovatelnd ako
percentudlny pomer plochy (obvodu) pdvodného (teoretickd KKS) k ploche (obvodu)
ziskaného polygoénu.

77



