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I. FOOD CHEMISTRY AND TECHNOLOGY

METHODS FOR THE REMOVAL OF WAXES FROM
SUNFLOWER OIL

B. OSTRIC-MATIJASEVIC, J. TURKULOV and 1. MEZEI
School of Technology, Novi.Sad

Though present in raw sunflower oil in very small quantities (001 to
0.1%) waxes cause difficulties in refining and very often diminish the quality
of the final oil. The methods used nowdays in practice for removal of waxes
from oils and the results obtained by applying them to raw sunflower oil are
reviewed. Although the value of the conventional method is not diminished
— removal to waxes by winterisation (cooling to 4—8°C) and subsequent
filtration) — we point out the advantages of a newer method in which the
waxes are separated from the oil during the prerefining. This method uses
a “low” temperature (<<30°C) and substances which accelerate sedimentation
of waxes utilizing their property that at these temperatures they loose their
lipophilic characteristics and can be very easily removed from the oil in the
presence of an emulsifier. Additives in prerefining were pho;phates and de-
tergents and some others. : .

The results show that it is possible, under given conditions, to remove
most waxes contained in oil in the course of prerefining. As the prerefining is
normally used in practice in order to remove phosphatides and other undesi-
rable components, simultaneous removal of waxes has great advantages.

Removal of waxes was checked by determining oil clarity by means of
the Cold Test.

MICROELECTROPHORETIC STUDY OF CASEIN

M. CARIC and J. PORDEVIC

School of Technology, Novi Sad and Faculty of Agriculture, Beograd

The composition of casein isolated from sheep’s milk during the lactation:
period was analyzed by boundary electrophoresis after Tiselius, in veronal
buffer at pH 8.6 and at an ionic strength p = 0.1 after dialysis of the casein:
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soluticn against the same buffer. a,-, x~, p — and y — casein were registered
quantitively (in descending order of mobility in the electrical field). Their
mutual ratios and ratio to total casein were calculated.

Total protein and casein content of the milk were also determined and
the variation of casein’s participation in the total proteins during the lacta-
tion period was studied.

The results are statistically analyzed.

STUDY ON SEPARATION DYNAMICS OF STRAWBERRY
JUICE AROMA

D. SULC and R. NIKOLAJEVIC
School of Technology, Novi Sad

The separation of strawberry juice aroma by concentrating of juice in
a special apparatus under high vacuum and low temperature was studied.
Practically complete dearomatization was obtained in seven runs by which
a coefficient of juice evaporation of 84.5% was achieved and the concentrated
juice contained 51.7% solids.

The aromatic condensates obtained from each run were analyzed by gas
chromatography (Beckman GC—2A apparatus). Nineteen volatile components
were resolved, of which 14 were identified. From planimetry of the chromato-
grams, graphs were drawn showing the dynamics of aroma separation (volatile
components) relative to the rate of juice evaporation. The plots obtained illu-
strate that the rate of aroma separation is highest during the early stage of
juice concentration, i. e. after 10 to 35% evaporation, falling off gradually until
the end of condensation when it again increases slightly. The presence of poorly
soluble and poorly volatile compounds (geraniol, fatty oils, terpenelike com-
pounds) certainly tend heavily to delay the separation of some volatile com-
ponents, and it is therefore necessary to apply a very high evaporation (85%)
to get complete dearomatization.

AROMATICITY STUDIES OF SOME PAPRIKA VARIETIES

D. CIRIC and D. SULC
School of Technology, Novi Sad

The aromaticity of some paprika varieties that are widely cultivated and
processed into various food articles was studied. The varieties were Rotunda
Green, Californian Wonder, Pazardzijska Kapija, Kurtovska Kapija and Hor-
gotka Slatka I. The paprikas were ground and depectinized and samples of
the pulp were distilled in a special apparatus under high vacuum and low
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temperature. The aromatic condensates obtained were examined by gas chro-
matography: 42 to 57 components were resolved in different samples, of which
12 were identified. The total surface areas of the chromatograms obtained
were calculated by triangulation and taken as a measure of aroma intensity.

The highest aromaticity was found in the variety Rotunda Green. Taking
its value as 100°% the other varieties had the following aroma intensities: Ca-
lifornian Wonder 45.17%, Horgoska Slatka 44.17%, PazardZijska Kapija 14.45
and Kurtovska Kapija only 5.19%.

The result indicate that aromaticity is variety-specific under the same
conditions.

AN INVESTIGATION OF THE COMPOSITION AND CHEMICAL
CHARACTERISTICS OF WALNUT OIL

M. D. D2AMIC
School of Agriculture, Beograd

The results of many-year investigations of characteristics of the oil of a
great many walnut varieties (Juglands regia, L) are presented. By application
of gas chromatography individual free fatty acids and the acid composition of
triglycerides was determined. On basis of the results the varieties examined
are classified according to their technological values.

PROTEIN PREPARATIONS AS EMULSIFIERS IN
MEAT INDUSTRY

P. MITIC and D. IBROCIC
Yugoslav Food Industry Institute, Novi Sad

The protein preparations used as fat and tallow emulsifiers in meat pro-
ducts are important additives in the production of sausages, canned meat and
other meat products. Due to the great number of preparations on the market
and also to different and often contradictory reports on their application, the
necessity arises for quality determination and testing. The basic methods for
quality examination of these preparations are presented. As their use is re-
gulated by law the basic legal requirements are also given.




APPLICATION OF POLYPHOSPHATES IN THE
MEAT INDUSTRY

D. IBROCIC, B. DRLJEVIC und P. MITIC
Yugoslav Food Industry Institute, Novi Sad

The use of phosphates in the meat industry is relatively new. These are
available on the market in the form of various polyphosphate preparations
and are used to preserve juices in meat canning. They are also used in proces-
sing of blood, production of meat paste, preparation of emulsions, etc. In this
paper the fundamental characteristics of polyphosphates are reviewed from
the aspects of hygiene and technology of meat, some analytical methods are
described and the main reasons for studying and checking the quality of
polyphosphate preparations are put forward.

ECONOMIC PROBLEMS OF FUNCTIONAL INTERNAL
TRANSPORT IN THE MEAT INDUSTRY SOLVED
BY INTRODUCTION OF MODERN EQUIPMENT

R. KARAKAS und B. GACESA

Yugoslav Food Industry Institute, Novi Sad

Internal transport in the Yugoslav meat industry is a vital problem
whose solution is becoming more and more pressing. Manual handling is still
predominant in our slaughterhouses and has to be eliminated, not only because
of the principles of productivity, economy and profitability but also for hy-
gienic reasons. A comparative analysis of the system and mode of internal
transport in Yugoslav and some other European slaughterhouse is made.
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DETERMINATION OF SUGAR-BEET SAPONIN BY MEANS
OF FeCls REAGENT

S. VOLF and K. SERES
School of Technology, Novi Sad

The Zak reaction between triterpene and FeCls reagent was investigated
for analytic determination of beet saponin. Contrary to the findings of former
investigators, a significant influence of saccharide on the extinction of the
colored complex was observed. Glucose and sapogenin of sugar-beet in equi-
molecular proportions give approx. 10% greater extinction than the colored
complex from chromatographed pure sapogenin. By an amnalysis of the in-
fluence of saccharide on the extinction of mixtures of saccharide and pure
sapogenin, a correction factor for spectrophotometric determination of saponin
using FeCls reagent has been determined.

PROTEINS OF SUGAR-BEET 1. PRESERVATION
OF CELL JUICE

K. SERES
School of Technology, Novi Sad

Because of the different physiological roles of proteins and pectins, it is
not probable that in plant juices these ingredients are complexed as found by
former investigators in isolating them. To prove that the creation of protein-
-pectin complex is only a result of the isolation procedure required the pre-
paration of permanently stable cell juice. The various available methods of
preserving sugar-beet juice for the examination of protein structure and che-
mical composition did not ensure sufficient long-term stability. Therefore we
prepared a concentrate of pressed beet juice by evaporation in a moderate
vacuum. The concentrate was then submitted to molecular distillation. By this
procedure a stable dry powder was obtained, which on resolution gave practi-
cally unaltered cell juice for systematic examination.



OPTIMUM CONDITIONS OF THERMAL ACTIVATION OF
BAUXITES USED AS COLOR ADSORBENTS IN THE
SUGAR INDUSTRY

I. J. VAVRA and LJ. M. PETROV
School of Techwrology, Novi Sad

The conditions of thermal activation of five different kinds of Yugoslav
bauxite were investigated with a view to their application as adsorbents of
colored substances in the sugar industry. Granulated samples were heated in
the temperature interval from 200—900°C, with different bauxite bed thicknes-
ses and heating time. Activity was determined by adsorption of colored sub-
stances from model solutions of molasses and sugar.

All the samples showed an adsorption optimum in the temperature inter-
val 450—500°C. Up to this temperature a correlation was found between ad-
sorption capacity and ignition loss.

Unlike La Land we found that red bauxites possess greater adsorptivity
than white.

THE APPLICATION OF GEL FILTRATION IN THE
DETERMINATION OF DISTRIBUTION OF MOLECULAR
WEIGHTS OF PECTINS FROM SUGAR-BEET

S. I. PETROV
School of Technology, Novi Sad

Pectin from sugar-beet, isolated and refined, with 65% of polygalacturo-
nic acid and a mean molecular weight of 60,000, determined by Deuel and
Henglein’'s method, was separated in aqueous solution on sephadex G—25,
G—50 and G—15.

In the fractions polygalacturonic acid, galactan, and araban were detected
after Schneider et al. by measuring extinction at 215,275 and 340 nm. Galactu-
ronic acid was determined by McComb and Mc Cready’s method and the con-
ductivity was measured.

The results show that gel filtration can be used to determine the distri-
bution of molecular weights in pectin.



PRODUCTION OF UNIFORM CRYSTALS OF SUCROSE
BY PLANNED GRAINING

J. VIKTOROVIC, LJ. TEREK and R. MILETIC
Yugoslav Food Industry Institute, Novi Sad

Yugoslav beet sugar factories recently introduced a new technique of
massecuite seeding using a suspensions of finelyground granulated sugar in
isopropanol. Studying this technique in some sugar plants and comparing the
results with the graining method using castor sugar, the following was con-
cluded:

1. The texture of the white table sugar produced by the new procedure
is more uniform;

2. The crystals of sucrose contain less dust;
3. The percentage of adhering crystals is considerably smaller;

The last massecuites show a more uniform structure and contain less
microcrystals.

STUDY OF THE CONDITIONS FOR FORMATION OF ANTICOR-
ROSIVE INCRUSTATIONS IN THE EVAPORATORS
OF BEET SUGAR PLANTS

J. VIKTOROVIC, LJ. TEREK, V. KARADZIC and S. OBRADOVIC
Yugoslav Food Industry Institute, Novi Sad

In the evaporators of beet sugar plants the heated tubes with free metal
surfaces corrode. The conditions under which they are protected by an anti-
corrosive incrustation were studied and the following conclusions drawn:

1. The quantity of Ca-salts in the sugar juices depends on both the anion
composition and pH of the juices being less in the pH interval 9.0 to 9.5. than
in the interval pH 8.0 to 8.5.

2. The aggressiveness of juice in the evaporators towards incrusted CaCOs
depends on the thermal stability of the juice i.e., on the decrease of pH due to
formation of organic compounds yielding soluble calcium salts.

3. The aggressiveness of the juice is lower at higher pH values where its
buffering power is more evident.
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CAUSES OF CORROSION OF THE HEATING TUBES IN THE
EVAPORATORS OF BEET SUGAR PLANTS

J. VIKTOROVIC, LJ. TEREK, V. KARADZIC and S. OBRADOVIC
Yugoslav Food Industry Institute, Novi Sad

From a study of the incidence of corrosion in the heating tubes in eva-
porator unite under both laboratory and plant conditions, the following con-
clusions were drawn:

1. Corrosion occurs in the tubes without incrustation where the free metal
surface comes into direct contact with the juice. '

2. Oxygen in the juice is not the only cause of spot corrosion as confirm-
ed by the fact that the iron content of the solution many times exceeds the
stoichiometric ratio relative to the dissolved oxygen.

3. The free metal surface of the heating tubes is divided into anode and
cathode zones because of different energetic conditions.

4. In the sugar juices copper coatings are formed over the anode fields,
favoring corrosion of the hydrogen cathode.

5. The potential of the iron electrode under the conditions existing in
evaporator batteries is very high about 700 mV, and is not essentially affected
by various juice ingredients.

6. The rate of corrosion in the alkaline medium depends upon pH and
increases with decreasing OH-ion concentration.

ESTIMATION OF SUGAR QUALITY BY THE SCORE SYSTEM

J. VIKTOROVIC, LJ. TEREK and R. MILETIC
Yugoslav Food Industry Institute, Novi Sad

A method has been developed for sugar quality evaluation based on the
analysis of 117 samples from the 1968/69 production from which the statistical
distribution of various indices was used to the following metrics:

1. each 0.5 degrees of the given sugar type is allocated 1 point,

2. each 0.0015% conductometrically determined and is allocated 1 point,

3. each extinction measured on a Lange colorimeter up to 0.0068 is allo-

cated 1 point

By the proposed method refined sugar can have at most 26.9 points and
white table sugar at most 53.7 points. If the score exceeds the maximum limit
the grade is altered and refined becomes white table sugar, and the latter into
raw sugar which cannot be used as a food article.
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FRACTIONATION OF SOLUBLE PROTEINS FROM
WHEAT LEAVES

S. LAJSIC, B. GRUJIC-INJAC, D. JELENIC and R. SIMIC

School of Sciences, Beograd and Institute for Application of Nuclear Energy
in Agriculture, Veterinary Medicine and Forestry, Beograd

Soluble proteins from wheatd®aves were extracted by TRIS—HCI buffer
(pH—8.3) and fractionated on sephadex G—200 column. The amino acid com-
position of the fractions was determined.

CHEMICAL ANALYSIS OF ANIMAL FODDER. V. FRACTIONA-
TION OF SOLUBLE PROTEINS IN ALFALFA

B. GRUJIC-INJAC and D. KOLARSKI

School of Sciences, Beograd and Faculty of Agriculture, Beograd

Soluble proteins of the domestic alfalfa variety Ki were isolated with
water, 10°% NaCl and 0.2°0 NaOH. After dialysis, proteins were fractionated
on G—200 Sephadex columns. The fractions obtained were analysed by a mo-
dification of the Lowrey method. The extinction was read at 750 mp and in
the ultraviolet at 260 mp and 280 mp.

INFLUENCE OF PECTOLYTIC PREPARATIONS
ON CHERRY PULP AROMA

D. SULC and R. NIKOLAJEVIC

School of Technology, Novi Sad

The effect of pectolytic preparations on cherry pulp was studied to de-
termine whether these preparations lead to the formation of volatile compo-
nents and the increase aroma of depectinized pulp. Samples of original cherry
pulp and samples previously treated with 0.3% of “Pectinol K” 0.3% of “Ro-
hament P” (Rohm and Haas, Darmstadt, West Germany) at 45°C for 2 hours,
were distilled in a special apparatus under high vacuum and low temperatu-
res. The aromatic condensates obtained were examined by gas chromatography
(Beckman GC—2A): 19 aromatic components were resolved, of which 11 were
identified. The chromatograms were planimetered and the tolal area was
calculated, as a measure of the aroma intensity of the sample.
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The sample treated with Rohament P had a 1.2 times higher aroma in-
tensity than the original cherry pulp, while that treated with Pectinol K a 1.6
times higher intensity. The samples treated with the pectolytic preparations
contained more fruit esters and carbonyl compounds and the pulp treated with
Pectinol K exhibited a considerable increase of methanol due to de-esterifi-
cation of pectic substances.

INVESTIGATION OF LIPOID SUBSTANCES AND PROTEINS
FROM YELLOW CORN GLUTENE

B. GRUJIC-INJAC, M. JOVANOVIC, D. STEFANOVIC and S. LAJSIC
School of Sciences, Beograd

The lipoid substances obtained from yellow corn glutene by extraction
with petroleum ether, were separated and identified. Acids, phytosterols and
carotenoids were determined. We also investigated proteins obtained from the
same glutene.

THIN-BOILING STARCHES

0. JANCIC, O. RISKOVIC, A. DPORDEVIC and I. VORGIC
Institute of Chemistry, Technology and Metallurgy, Beograd

The basic characteristics of thin-boiling starches produced at the Institute
and a great number of starch modifications are reviewed.

PARTIALLY HYDROLIZED STARCHES

0. JANCIC, A. PORPEVIC and 1. VORGIC

Institute of Chemistry, Technology and Metallurgy, Beograd

The best depolymerization was achieved by the action of a mineral acid
and its salt. Under certain precisely determined conditions neither excessive
swelling of the starch granule nor the formation of gel occurs. The product is
specified by viscosity and ease of paste formation and is suitable for use in
the textile and paper industries.
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DRY MODIFICATION OF STARCHES

O JANCIC, 1. VORGIC and A. PORDEVIC
Institute of Chemistry, Technology and Metallurgy, Beograd

By dry treatment of commercial starch in a model reactor, depolymerised
products of different viscosity without reducing materials were obtained. This
method where the starch granule is only swelled in the semi-dry state, but
not suspended, represents an ecconomical and simple procedure for modifying
native starch applicable in the textile industry.

THE INFLUENCE OF ADDING HYDROGEN PEROXIDE TO
STEEPING WATER ON BARLEY MALTING

V. KRAJOVAN, S. GACESA, D. PEJIN and S. CINCAR
School of Technology, Novi Sad

By adding H:0: to steeping water in quantities of 125—1000 mg per kg
barley, malt solution was to some degree accelerated, while malting losses
were only insignificantly greater. However, adding H:0: greatly reduced
anthocyanogens in the kiln malt compared with control malt, and the other
criteria of malt quality were practically the samq Anthocyanogen level in the
malt was especially decreased if H20: (500 mg/k‘ of barley) was added in
several portions at every water change, or only in the first water: the antho-
cyanogen level of these malts was only 26 or 28%° qf that in the control malt.
Adding the same quantities of H:O: at once in the later phases of steeping
gave poorer results and the malting losses were greater. Considering all these
findings, it may be expected that by using H:O: during steeping, malting time
can be reduced, and malt of superior quality suitable for the production of
beers with greater stability, can be produced.

EFFECT OF TEMPERATURE ON FRACTIONATION
OF “CRUDE FIBER” BY VAN SOEST'S METHOD

D. KOLARSKI and D. ZEREMSKI
School of Agriculture, Beograd

In comparative investigations of corn silage, sugar beet pulp silage, dry
sugar beet and alfalfa hay the presence of soluble and insoluble fractions of
“crude fiber” was determined. Neutral and acid detergents were used after
Van Soest and the influence of drying temperatures of the feed samples on
the seperation of various fractions was studied.
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PREPARATION OF THIN-BOILING STARCHES BY
HYPOCHLORITE OXIDATION METHOD

0. JANCIC and A. PORDEVIC
Institute of Chemistry, Technology and Metallurgy, Beograd

Calcium hypochlorite acting on aqueous starch suspension at 30° yields
thin-boiling starch. Basic properties of this product, viscosity, solubility and
percentage of carboxyl were determined. Compared with the parent, the
viscosity of the hot paste is reduced, transparency and solubility are increased
and gel-strength appreciablly reduced. This product is especially suitable for
the paper industry.

PREPARATION AND PROPERTIES OF MONOSTARCH
PHOSPHATES

O. RIBSKOVIC

Institute of Chemistry, Technology and Metallurgy, Beograd

Action of monosodium phosphate solution on commercial starch at room
temperature yields the monostarch phosphate. The basic properties of the
product, viscosity, solubility, percentage of phosphorus, degree of depolymeri-
zation and swelling were investigated. This is a thin-boiling starch of high
quality for use in the textile, paper and food industries.

OPTIMIZATION OF “DRY MODIFICATION” PROCESS
OF NATIVE STARCH AND MODELING OF REACTOR
FOR THIS PROCESS

B. PEROVIC, O. JANCIC, D. LEKOVIC and 1. VORGIC

Institute of Chemistry, Technology and Metallurgy, Beograd

As part of a program of research on starch derivates and modified star-
ches the Institute has developed a new “dry modification” process for native
starches. The optimization of the basic chemical reaction in this process is
described. :

The second part of the paper presents a qualitatively new approach to
the design of a chemical reactor for this reaction. The principle of this ap-
proach is modeling on the basis of optimization and semiindustrial trials.
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THE SORPTION PROPERTIES CF STARCHES DEPENDING ON
THEIR ORIGIN AND PRETREATMENT

P. S. PUTANOV, D SMILJANIC M. JURANJI and M. BATAC

School of Technology, Novi Sad and Institute of Chemistry,
Technology and Metallurgy, Beograd

The sorption properties of unmodified corn starch and its two modifica-
tions, and of wheat, rice and potato starches were investigated by McBam’s
method with wenzene, diethylether and methi nol as sorbates.

The sorptior >f benzene and diethvlether appeared to be negligible. The
sorbed gquantitv of methanol was not appreciably influenced by the origin of
the starch, except that on potato starch it was somewhnat less.

The quantity of methanol sorbed decreased linearty with increasing tem-
peralure on all starches. The sorption properties of these starches, measured
at room temperature, were not affecter’ by the heat pretreatment.

Differences in the sorption of raethanol on unmodified starch and its
modifications were most apparent at raom temperature, decreasing with incre-
asing temperature.

CONCENTRATION RATIOS OF Fe, Cu, Mn AND Mo AND THEIR
INFLUENCE ON SOME REDOX-SYSTEMS IN APPLE

M. D. DZEAMIC and R. DZAMIC
School of Agriculture, Beograd

Mn, Cu and Mo were determined in a large number of apple varieties
during technological ripeness. Their concentration rations were determined
and the possibility of an interrelationship of their catalytic functions in apple
metabolism is considered. The relationship- between these elements and some
redox-systems in the fruit which are of importance for apple technology was
also examined.
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SEPARATION OF WATER-SOLUBLE VITAMINS ON
CELLULOSE LAYERS

S. E. PETROVIC and B. E. BELIA
Department of Chemistry, University of Novi Sad

The separation of water-soluble vitamins on a thin layer of cellulose was
investigated. The best of the solvent systems tested was n-butanol: CHs
COOH : H;O (70:7:23). Eight water-soluble vitamins which separated very
well in this were investigated. They were identified under UV light at 254 m p
using 0.5% solution of ninhydrine in .96%e ethanol.

THE INFLUENCE OF COMBINED X-RAY AND PLANT
HORMONE OF SOYBEAN YIELD AND THE QUANTITY
AND QUALITY OF OIL IN GENERATIONS
R1, Rz, Rs°, AND R«

E. CERKOVNIKOV, M. KIRIGIN and A. STEINER

School of Medicine, University of Zagreb, Rijeka Section, Institute
of Chemistry and Biochemistry, and Institute of Physics

Sziirkebarat soybean seeds were treated before planting with 2 kr X-rays
from a 100 kV, X-ray tube with a 0.16 mm Cu + 0.6 mm A1l filter at a dose
rate of 1.5 kr/h. During the growth period at definite time intervals the
plants were sprayed with phenylmercapto acetic acid (CdHs—S—CH:COOH)
in concentrations of 0.1 pg and 0.01 pg per seed. The tests were carried out
from 1963 to 1968, seeds from the previous harvest being used the following
year. The first year tests were denoted R, in second year R; and the third Rs.
In the fourth year, to see how the newly acquired properties were trans-
mitted, the plants were sprayed during the growth period only with water
(Rs”) and in the fifth year too (Ru).

The quantity and weight of beans, pods and stems was determined as
the growth index:

1=2100%
a

the number or weight of given part of treated plant
the same for nontreated plant

p
a

il

Harvested beans were crushed and a mean sample was analysed by
standard chemical methods.

The results indicate that some hormone concentrations in some cases not
only inhibit X-ray action but even increase the yleld. This was especially
seen in the Rs generation.
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Treatment of 2 kr X-rays followed by plant hormone during the growth
periogd .ingreased the calorific-value of crude oil from generation to generation.

The results are shown in tables and diagrams.

THE INFLUENCE OF SOME FACTORS ON THE QUALITY OF
PROTEIN AND AMINO ACID COMPOSITION IN TECHNO-
LOGICALLY IMPORTANT APPLE VARIETIES

M. D. DZAMIC and D. VELICKOVIC
School of Agricalture, Beograd

Extensive investigations have been carried out on the amino acid com-
position of apples in order to study the influence of some factors (variety,
ecological conditions, etc.) on their ratios. The ratio of amino acids to the
protein fraction and their ranges of variation were also examined. Differences
between-varieties- regarding-their -protein quality were determined, their being .
of essential interest in their technological processing. Special reference is
made to the biochemical aspects and function of these amino acids which
primarily influence the fermentative activity of the fruit tissue and the
metabolitic balance. ’

CONCENTRATION RATIO OF SOME ORGANIC ACIDS IN
APPLES AT TECHNOLOGICAL RIPENESS

R. DZAMIC and M. D. DZAMIC
School of Agriculture, Beograd

The quantitative metabolism of malic, quinic, citric, citro-malic and
other organic acids was investigated in a large number of apple varieties
from different. regions of Serbia. The dependence of their concentrations on
some factors of technological importance was investigated. Their concentra-
tion ratios were examined and the metabolitic interrelationship of concentra-
tion changes with regard to the positions of the acids in the oxidation
reduction. processes in the. fruit is discussed-theoretically.




II. GENERAL AND ANALYTICAL CHEMISTRY

BINDING POWER OF HYDROLIZED ETHYL SILICATE AS A
FUNCTION OF PROPERTIES OF THE SILICA FILLER

8. STEVIC-TRIVUNAC, M: DRAGOJEVIC and S.-RADOSAVLJEVIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

It is found that the mechanical strength of ceramic investments, used
in casting, which are made with hydrolized ethyl silicate binder and silica
filler, is affected not only by grain size but also by the mineralogical
charaoteristics of the silica. The influence of these factors aon the binding
power of mixtures of hydrolized ethyl silicate and characteristic forms of
silica was studied. It was found that the form of the silica considgrably affects
the properties of the fired ceramic investments.

THE INFLUENCE OF GELATINE ON A MIXTURE OF GYPSUM
AND 5% PORTLAND CEMENT

S. STOJADINOVIC

School of Civil Engineering, Sarajevo

Adding gelatine to a mixture of gypsum + 5% portland cement profonds
the time of hydratation, which is very important in civil engineering. The
reason is that the ion of calcium causes a hydrate to be formed. Calcium
ion is produced by:

— the dissolution of solid gypsum
— the hydrolysis of solid clinker of the cement

Since the latter process is more rapid, the clinker calcium lons and the
gelatine attract water first which produces the same effect as an insufficient
quantity of water in the hydratation of gypsum CaSOs, i.e. the rate of gypsum
hydratation is slowed down.

18



19

INFLUENCE OF VARIOUS FLUXES ON THE SINTERING OF
MAGNESIUM SILICATE WITH A VARIABLE MgO:SiO: RATIO

R. NIKOLIC

Ceramic Insulators, Arandelovac

Previous investigations concerning the improvement of sintering synthetic
magnesium silicate for the production of steatite have been concerned with
the influence of temperature and mineralizers on magnesium metasilicate.
This paper reports a study of the influence of some fluxes on the sintering
of magnesium silicate in a wide range of MgO:SiO; ratios. A number of
products of practical interest were obtained. Free MgO content, which has
a strong influence on the plastification capacity, is practically constant at
the given firing temperature within of protoenstatite and forsterite region.
Sintering is the most intensive in a region close to forsterite.

MICROHARDNESS OF SILICON CONTAINING
PYROLITIC CARBON

A. TUKOVIC and S. MARINKOVIC

Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd

The Vickers microhardness of silicon-containing pyrolytic carbon cross-
sections was measured. The carbon was prepared by chemical vapor code-
position from a CH:«— SiCld gas mixture at 1150—1600°C; its Si content
varied over the range 0—13 wt %. Pure pyrocarbon, having a microstructure
characterized by narrow growth cones, has a low microhardness (80 kg/mm?).
A small Si addition (up to 0.2°) hardly affects the microstructure and the
hardness values (100—150 kg/mm?®). Samples with a higher Si content (1—13%4)
are composed of large cones, usually growing from lenticular inclusions, and
of the narrow cones typical of low-silicon pyrocarbon. Microhardness of the
narrow cones corresponds to the low-silicon pyrocarbon, but the micro-
hardness of the lenses corresponds to that of pure SiC and drops abruptly
at the boundary with the rest of the large cone, though still above the
hardness of the narrow cones.

These results show that in samples with a high Si content the SiC is
preferentially deposited in the large cones. The lenticular inclusions are
nearly pure B-SiC and are probably formed by carbidization of pure Si
droplets, which, in turn, might be formed by SiCla decomposition; the lenses
then serve as nuclei on which SiC is preferentially deposited together with
pyrocarbon. This hypotesis can explain: a. — absence of lenses in samples
deposited at low temperatures, at which Si is no longer liquid; b. — abrupt
drop of the microhardness at the boundary between a lens and the rest
of the large cone.

2.
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THE INFLUENCE OF SOME ADMIXTURES ON THE SPECIFIC
SURFACE AREA OF CARBON MADE BY CARBONISATION OF
ORGANIC MATERIALS

D. BRACILOVIC, M. DRAGOJEVIC and S. RADOSAVLJEVIC

School of Technology, Beograd and Institute of Chemistry, Technology and
Metallurgy, Beograd

Admixtures were added in the form of organic salts to the initial organic
material before carbonisation. Carbonisation was carried out either by heating
alone or by heating in the presence of some inorganic acids.

The majority of additives had a somewhat similar effect on specific
surface area. Increasing quantity of the salt increased the specific surface
area up to maximum after which further addition decreased it.

POSSIBILI1IES OF ACTIVATED SLUDGE PURIFICATION
OF BEOGRAD WASTE WATER

G. GAJIC, J. MILOVANOVIO-NIKOLIC and V. TRIFUNOVIC
Institute of Chemistry, Technology and Metallurgy, Beograd

Conditions and efficiency of activated sludge purification of waste water
from Novi Beograd and Zemun were investigated by batch and continuous
methods. The Novi Beograd waste water consists mainly of household and
office waste water while of Zemun includes industrial waste water.

The recirculation ratio for the continuous activated sludge process was
1:1 and it was a high rate process.

The 5-day BOD value of effluent steadied at below 10 mg/lit after
30 days.

TECHNOLOGICAL DEVELOPMENT OF LABORATORY METHOD
FOR REMOVAL OF ¢Co FROM RADIOACTIVE EFFLUENTS

A. SVABIC and LJ. KNEZEVIC
Boris Kidri¢ Institute of Nuclear Sciences, Vin&a

A laboratory method removal of ®Co from effluents by coprecipitation,
reduction and ion-exchange has been developed.
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Earlier methods were studied and modified so as to be applicable in
the same installation. By reducing the number of operations and the consump-
tion of chemicals and other materials the procedure has been adapted to
industrial conditions.

DEVICE FOR MEASURING AIR POLLUTION WITH SOME
NOXIOUS GASES AND VAPORS BY INTERFEROMETRY

S. PONGRAC

School of Sciences, Beograd

An experimental procedure using Rayeigh—LoOwe’s gas interferometer
has been developed into a practical and reliable method for monitoring air
pollution by some noxious gases and vapors (e. g. CO,;, CH;, CsH;NH;, etc).
The discussion of the results so obtained gives data on the precision and
accuracy obtained under the given conditions.

CHEMICAL BEHAVIOR OF RADIOPHOSPHORUS OBTAINED
BY NEUTRON IRRADIATION OF SODIUM
TETRAPOLYPHOSPHATE

0. Z. JOVANOVIC-KOVACEVIC
Boris Kidri¢ Institute of Nuclear Sciences, Beograd

To study the nature of the chemical changes induced by the exposure
of different target materials to mixed pile irradiation, the behavior of radio-
phosphorus in neutron-irradiated and isothermaly annealed sodium tetrapoly-
phosphate NasP«O1s was investigated. By highvoltage paper electrophoresis
twelve 3P-labelled anions of oxyphosphorous acids, mostly degradation
products of the initial polyphosphate, were separated and identified. The
principal chemical changes following the n, gamma reaction and isothermal
annealing are described.



22

EXTRACTION OF ACTINIDES BY TRI-n-BUTYL PHOSPHATE
AND 4-NITRO PHENOL 2-SULPHONIC ACID

Z. B. MAKSIMOVIC, M. BERAN and M. M. KOPECNI

Boris Kidri¢ Institute of Nuclear Sciences, Vinda, Beograd

The extraction of uranium and plutonium from acid nitrate and chloride
solutions with tri-n-butylphosphate in n-dodecane and 4-nitrophenol 2-sulpho-
nic acidd as the complexing agent has been studied. The composition of chelates
of uranium and plutonium with 4-nitrophenol 2-sulphonic acid in the organic
phase was also investigated. The distribution coefficients obtained in the
extraction of plutonium in the presence of the comlexing agent are much
higher than those obtained in extraction by TBP alone (Dext o> 20).

SOLVENT EXTRACTION OF NEPTUNIUM Np (V) AND SOME

FISSION PRODUCTS BY MIXTURE OF TRIBUTYL PHOSPHATE

AND ALKYLAMMONIUM NITRATES FROM NITRIC ACID
SOLUTIONS

R. G. PUZIC and Z. B. MAKSIMOVIC
Boris Kidri& Institute of Nuclear Sciences, Vinfa, Beograd

The extraction of Np (V), Eu (III) and Nb (V) from 3M nitric acid with
tributyl phosphate and trilaurylammonium nitrate or trilaurylmethylammonium
nitrate in n-hexane or toluene as diluents was investigated. A small synergic
effect was observed.

EXTRACTION OF ACTINIDES AND FISSION PRODUCTS
BY TRILAURYLAMMONIUM OXIDE

Z. B. MAKSTMOVIC and R. G. PUZIC

Boris Kidri¢ Institute of Nuclear Sciences, Vin&a, Beograd

The extraction of Pu(IV), Pu(VI), U(VI), Np(V) and (Zr/Nb) from nitric
acid solution with trilaurylammonium oxide (TLAO) in hylene as diluent was
investigated. The extraction of nitric acid as a function of its concentration
and the concentration of TI.AO was also examined. The extraction of Pu(IV),
Pu(VI), U(VI) and (Zr/Nb) from 3M HNOs and Np(V) from 1M HNOs+2M
NaNOs+0.025M NaNO: was examined in detail. In the extraction of U(VD
with TLAO from very weak solutions of HNOs (CHx03<0.1 M) high distribution
coefficients were obtained, being much higher than in the case with TLA.
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THE SYNTHESIS OF MONOCHLOROTRIFLUOROETHYLENE

M. S. JACOVIC and J. D. RADOVIC-ADZIC

Institute of Chemistry, Technology and Metallurgy, Beograd

Monochlorotrifluoroethylene, a monomer for polychlorotrifluoroethylene
known as Kel-F, was prepared. '

The synthesis consists of dehalogenation of 1,1,2-trichloro-1,2,2-trifluoro-
ethane with metallic zinc in ethanol. The investigation covered the influence
of the ratio of reactants, the content of water and ethanol in the reaction
mixture, the zinc grain size and the temperature on yield and purity of
products.

Monochlorotrifluoroethylene was purified by low-temperature fractional
distillation and analysed by gas chromatography.

Working conditions for getting chromatographically pure monomer in a
90% yield were found.

POLYMERISATION OF MONOCHLOROTRIFLUOROETHYLENE

M. S. JACOVIC, M. D. JANIC and J. B. RADOVIC-ADZIC
Institute of Chemistry, Technology and Metallurgy, Beograd

The polymerisation of monochlorotrifluoroethylene in contact with water
containing a redox system consisting of potassium persulfate and sodium
bisulfite was studied.

A set of experiments was made under different conditions varying the
ratio of elementorganic and water phase, concentration of the redox system,
temperature and time of polymerisation. The experiments were done to
explain the nature of this polymerisation and to determine the influence
of each factor on molecular weight and yield of the polymer.

SPECTROCHEMICAL ANALYSIS OF HIGH PURITY
TELLURIUM

B. ZMBOVA

Boris Kidri¢ Institute of Nuclear Sciences, Beograd — Vinéa

Two procedures have been developed for spectrographic determination of
impurities in tellurium: a direct procedure and one using preconcentration of
the impurities on a graphite matrix.
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The direct procedure consists in exciting the tellurium sample in a DC
arc with an NaCl—KCl mixture as a spectrochemical buffer. The following
elements have been determined by this method: Al, Mn, Mg, Cu, Be, In, Ga,
Pb, Sn, Ni, Co, Bi, Cr and Ag in the concentration range 1X10—4 to 1X10—2%,.
The precision of the method, expressed by the standard deviation, is 5—25%%.

In the other procedure the impurities are pre-concentrated on a graphite
matrix by distillation of tellurium in vacuum. The concentrate is mixed with
a buffer mixture consisting of graphite4+NaCl+KCl+GeO:, and excited in
a DC arc. The following elements and concentration ranges are covered by
this method: Ga, In, Be, Mn, Pd, Zr, Rh and Ti from 5X10—8 to 1X10—4#%,
Ni, Co, Cr, Pb, Bi from 1X10—5 to 1X10—3/, Ag, Al and Cu from 10—8 to
2X10—5% and Pt from 5X10—8 to 1X10—3%%,. This sensitivity was achieved with
1 g samples of tellurium.

HIGH-TEMPERATURE REACTIONS BETWEEN BORN CARBI-

DE AND SOME FLUORIDES AND OXIDES IN THE GRAPHITE

BASE AND THEIR APPLICATION IN THE SPECTROCHEMICAL
ANALYSIS OF GRAPHITE

S. RAJIC
Institute for Technology of Nuclear and Other Raw Materials, Beograd

Reactions taking place in systems of graphite-boron carbide+a third
component in the controlled temperature range of 1000—2000°C were in-
vestigated by spectrochemical and X-ray diffraction methods. It was found
that boron evaporated at 1200°C when NaF or LiF were added, at 1600°C
when ZnF: was added and at 1900°C when CaF: was added as the third
‘component.

In the boron carbide — graphite — magnesium oxide system, magnesium
borate Mgs(BOs): was found to be formed at high temperatures. A new phase,
aluminum borate 9Al:Os . 2B:0s, was also found on addition of aluminum
trioxide as the third component. Added vanadium pentoxide formed vanadium
boride, VB:. In the graphite—boron carbide—silicon dioxide system several
phases were found but not identified. With calcium fluoride as the third
component no changes occurred up to 1900°C, while at 2000°C there was
a just detectable amount of calcium hexaboride. In the case of sodium
fluoride new phases were sometimes found, but not identified.

These results are discussed from the spectrochemical point of view. It
is shown that the spectrochemical behavior of trace elements depends on
high-temperature reactions in the graphite base.




SPECTROGRAPHIC DETERMINATION OF HYDROGEN IN
METALS BY A HOLLOW-CATHODE TECHNIQUE

J. S. MATIC-DOBROSAVLJEVIC and D. S. PESIC
Boris Kidri& Institute of Nuclear Sciences, Beograd

Hydrogen was determined in metals by the method of isotopic equilibrium
with deuterium. Discharge in a low pressure tube with a hot hollow-cathode
was used to liberate trace H: from the metal. The intensity ratio of hydrogen
and deuterium lines was measured on a 3 m Eagle spectrograph. The de-
pendence of line intensity on discharge conditions was studied and is discussed.
The method has been developed for routine analysis of titanium and copper.

DETERMINATION OF GASES IN METALS BY VACUUM
FUSION METHOD

V. VRGA and M. TOMASEVIC
Institute for Technology of Nuclear and Other Raw Materials, Beograd

The vacuum fusion method was applied for the determination of micro-
amounts of oxygen, hydrogen and nitrogen in metals. Methods are given for
uranium, zirconium, titanium, magnezinum and molybdenum. The results
given here were obtained on a Stréhlein apparatus in a vacuum down to 10—%
Torr. The fusion was carried out in a graphite resistance furnace and the
analysis was done in a Feichtinger micro gas analyser. The limits of error
of determination are: for oxygen + 6%, hydrogen =+ 12%, nitrogen * 17%.

SPECTROPHOTOMETRIC DETERMINATION OF LEAD IN
PRESENCE OF OXALYLDIHYDRAZIDE

M. M. JOVANOVIC and V. J."REKALIC
School of Technology and Metallurgy, Beograd

The possibility of spectrophotometric determination of lead-ion in the
presence of oxalyldihydrazide has been examined. It is shown that lead-ion
in the presence of 0.2 M KOH gives a complex with oxalyldihydrazide having
an absorption maximum at 370 p. Concentrations of 0.06 to 0.60 mM/lit obey
Beer's law. Color stability is established after two hours and remains constant
for next two hours, during which the lead-ion determination can be made.
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SPECTROPHOTOMETRIC INVESTIGATION OF REAGENT
Az-p-NO; AND ITS REACTION WITH La

N. PERISIC-JANJIC, A. MUK and V. CANIC

Department of Chemistry, University of Novi-Sad and Boris Kidri¢ Institute
of Nuclear Sciences, Vin&a, Beograd

The reagent Az-p-NO: was investigated by spectrophotometry, its spectra
in different media recorded, and its dissociation investigated. The dissociation
constant has been determined. The spectra of complex formation with La were
investigated. The molar ratio and stability constant of the complex have been

determined. The reagent can be used to determine La in quantities greater
than 1.4 10—8 M/lit.

DETERMINATION OF Al, Ca, Li AND Sr IN URANIUM

M. KLISKA-MATIC, M. MARINKOVIC and V. ANTONIJEVIC

Boris Kidri& Institute of Nuclear Sciences, Vinéa, Beograd

A quantitative spectrometric method for determination of Al, Ca, Li and
Sr in uranjum has been developed. The procedure involves the separation
of these elements from uranium by ether extraction in nitric acid solutions
and the use of low-temperature arc for their determination.

RADIOMETRIC ANALYSIS OF MIXED PRECIPITATES

R. DESPOTOVIC
Ruder Bo3kovié Institute, Zagreb

A radionuclide of the same chemical form as the stable nuclide is
spontaneously and homogeneously distributed in the phases of a polycompo-
nent system. The total composition of polycomponent systems can be determi-
ned by radiometric analysis. The principle of this application of radionuclides
is described.
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CONDUCTOMETRIC DETERMINATION MICRO AMOUNTS
OF CARBON IN URANIUM DIOXIDE

M. TOMASEVIC
Institute for Technology of Nuclear and Other Row Materials, Beograd

A conductometric method for determining carbon wuranium dioxide
has been developed. Samples are burned in an oxygen stream at 1200°C in an
induction furnace, and the gases are conducted through a conductometer
absorption cell which contains a very dilute solution of barium hydroxide. If
the samples contain fluorine, lead oxide should be added, which reacts with
it giving stable lead fluoride. This eliminates frouble from fluorine. The errors
of determination are +5.4 to —4.0% for the carbon concentration range 25—
—200 pg C. The standard deviation for 50 pg C is 1.15 pg, and the lower limit
of determination is 5 ppm.

NEUTRALIZATION COULOMETRY DETERMINATION OF
HYDROXYLAMMONIUM SALTS

M. S. JOVANOVIC and B. D. VUCUROVIC
School of Technology and Metallurgy, Beograd

As a further step in the examination of neutralization determinations of
hydroxylammonium salts, the electrolytically generated titrant was coulome-
trically added. )

The coulometric cell consisted of a vessel containing two platinum elec-
trodes separated by a sintered-glass diaphragm. Internal generation of the
titrant took place in 1 m sodium sulfate solution.

The end-point was detected by either a potentiometric or a biampero-
metric technique. In the second case, a bismuth-bismuth electrode pair was
used as the indicator system. The results are satisfactorily consistent.



28

DETERMINATION OF SOME TWO-COMPONENT MIXTURES OF
ORGANIC SUBSTANCES BY KINETIC METHODS

V. VAJGAND, T. PASTOR, T. TODOROVSKI, D. POCKOVA-NIKOLOSKA,
M. ARSIC-MICIC and N. PUTIC

School of Sciences, Beograd, Faculty of Tecnohology and Sciences, Skoplje,
and Faculty of Liberal Arts, Priltina

The best kinetic methods for determining components in mixtures with-
out their previous separation are those in which the components are taken
in large excess compared to the common reagent (the Roberts and Regan me-
thod), or vice versa, since the reaction can then be considered of the first
order. The possibility of applying such methods depends on getting a suitable
ratio between the rate constants of the chemical reactions of the components
(depending to a large extent on steric factors), the composition and tempera-
ture of the solution and the choice of an appropriate technique for measuring
the reaction rate.

The paper describes the conductometric determination of mixtures of
isoamyl methyl ketone and acetophenone via hydroxylamine hydrochloride in
aqueous media, of isopropyl amine and benzyl amine by phthalic anhydride
in acetic acid, the determination of mixtures of formaldehyde and acetone via
the rate of formation of the bisulfite compound using polarography, and the
determination of acetic and propionic anhydrides in mixture following the
hydrolysis rate by interferometry.

NEW KINETIC TITRATION METHOD FOR THE DETERMINA-
TION OF SILVER AND PALLADIUM IN SOLUTION

V. VAJGAND, V. NIKOLIC, D. STOJANOVIC and LJ. PORDEVIC

School of Sciences, Beograd and Institute for the Application of Nuclear
Energy in Agriculture, Zemun

The slow reaction between hydrogen peroxide and potassium iodide is
catalyzed by traces molybdate in the acid medium. If to a solution contain-
ing all these components except iodide, Ag+ or Pd?+ is added, then on titra-
ting with iodide the catalytic reaction only begins practically after all the
silver or palladium has precipitated. During the titration the potential is fol-
lowed, i.e. read always at the same interval after the addition of the titrant
(e.g. 1 minute). The precipitation curves exhibit very pronounced changes at
the end-point, those in case of palladium titration being much higher than in
ordinary potentiometric titration.

On a similar principle, the end-point can be detected by other catalytic
chemical reactions of the Landolt type, catalyzed by traces of iodide. For
example, by making use of the reaction Ce(IV)—As(III) it is possible to de-
termine Ag+, Hg?+, Pd?+ etc., as already partly reported in the literature.
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Apart from the catalytic indicator reaction mentioned above, we were
also able to determine Ag+ and Pd*+ by applying the non-catalytic reaction
Cr(IV)—As(III) in the presence of iodide as mediator for the potentiometric
measurement of redox potential. The titration is perfoi'med in 3N sulfuric acid
with an excess of As(III) present. The method is accurate and precise.

DETERMINATION OF WEAK ORGANIC BASES AND ACIDS
USING VARIOUS CATALYTIC INDICATOR REACTIONS

V. VAJGAND, F. F. GAAL, LJ. ZRNIC and R. KRIZSAN
School of Sciences, Beograd and Faculty of Sciences, Novi Sad

Coulometric titrations of tertiary amines in mixtures of nitrobenzene,
acetic anhydride (4:1) and sodium perchlorate (O.1 M) with hydroquinone
added to the solution titrated were performed by ‘generationof-hydrogen-ion. -.
at a platinum anode. The determination of bases by coulometric titration
based on the generation of hydrogen ion from hydroquinone also permits the
application of yet another indicator reaction for the end-point detection: addi-
tion reaction of acetic anhydride to the quinoid system, also an exothermal
process, extending~the -method-to.-very .weak bases,. e..g., caffeine, since it, is
possible to avoid even traces of water in the system. The end-point was de-
termined by photometric, catalytic thermometric and potentiometric methods.
The samples taken were 0.7—2.5 mg and the average deviation amounted to
less than 1%.

A new visual catalytic titration method for the determination of macro
amounts of tertiary amines and salts of organic acids is described. 1t is based
on the reaction of dehydratation of formic acid in acetic anhydride solution.
Hydrogen ion catalyses the dehydratation of formic acid so the titration end-
-point can be observed by violent liberation of gasses from the solution
titrated. ’

The latest results in catalytic thermometric determination of acids in
a mixture of acetone, diacetone alcohol and sodium perchlorate (0.5 M) as
supporting electrolyte by generating the titrant at a platinum cathode are
presented.
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CATALYTIC THERMOMETRIC END-POINT DETECTION OF
CHELATOMETRIC AND PRECIPITATION TITRATIONS IN
WATER AND NON-AQUEOUS SOLVENTS

. F. KISS

School of Sciences and Department of Chemistry, University of Novi Sad

The application of catalytic thermometry to the end-point detection of
chelatometric and precipitation titrations in water and non-aqueous solvents
is discussed. Direct, inverse, substitutional and back titration methods for de-
termination of ultramicro amounts of several anions and cations have been
developed. The decomposition of hydrogen peroxide and the reactions between
cerium(IV) and arsenic(IIl), cerium(IV) and antimony(IlI), and hydrogen pe-
roxide and several organic substances were used as exothermic indicator
reactions.

REVERSED-PHASE PARTITION CHROMATOGRAPHY OF
AMERICIUM, URANIUM AND THORIUM WITH A MIXTURE
OF ORGANIC SOLVENTS

M. CVJETICANIN

Boris Kidri¢ Institute of Nuclear Sciences, Vinéa

The synergistic effect of a mixture of thenoyltrifluoroacetone (HTTA)
and trioctylphosphine oxide (TOPO) was investigated for U(VI), Th(IV) and
tAM(III) by reversed-phase partition chromatography. The composition of
the anetallic species formed in the organic phase was determined. The results
obtained are interpreted in terms of a simple partition equilibrium by analogy
with the distribution of species in solvent extraction. The conditions for the
separation of the ions are also given.

SEPARATION OF IRON II AND IRON III LABELLED WITH
RADIOISOTOPE **Fe BY COLUMN CHROMATOGRAPHY

S. KOZOMARA and F. KRLEZA

Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd
and Faculty of Sciences, Sarajevo

Iron II and iron III (labelled with 59Fe) can be separated by column
chromatography with basic aluminum oxide and determined by radiometric
analysis: iron III is masked with glycerin and iron 1I converted into potassium
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ferrocyanide with potassium cyanide. After masking iron III with glycerine
(in the ratio of about 1:1000) glycocol buffer solution (pH=9) and a small
excess of 1% solution of potassium cyanide are added. The solution is then
passed through the column with basic aluminum oxide. After washing the
column with water all the potassium ferrocyanide is present in the effluent.
Iron III is then eluted with 0.1 N hydrochloric acid.

SEPARATION OF ALDEHYDES BY THIN LAYER
CHROMATOGRAPHY

V. D; CANIC and M. B. VOJINOVIC
Department of Chemistry, University of Novi Sad

A method for separation of Ci—Cio aldehydes on rice starch-silica gel
(7 :3) layers with the solvent mixture benzen-petroleumether (4 :1) is descri-
béd. 2,4-Dinitmphenylhydrazone derivatives have been separated.

The method was used to identify acetaldehyde, propylaldehyde, butyral-

dehyde and benzylaldehyde in wine distillate. Organic acids need not to be
removed from the wine by 1on-exchange before separation.

INFLUENCE OF SOLVENT VAPOR IN THIN LAYER
CHROMATOGRAPHY ON STARCH

8. M PETROVIC and V. D. CANIC
The rate of sorption of solvent vapors on starch thin layers and the

influence of atmosphere saturation in the chromatographic chamber on R¢-va-
lues and H. E. T. P. were observed.



III. PHYSICAL CHEMISTRY

SEPARATION OF FREONS BY CHROMATOGRAPHY ON BaTiOs

M. V. SUSIC, D. R. VUCELIC, S. V. MENTUS, V. J. VUCELIC-MILAKOVIC
and B. D. KARAULIC

School of Sciences, and Institute of Chemistry, Technology
and Metallurgy, Beograd

Sorption of several freons on the ferroelectric salt BaTiOs was studied.
The results are applied in a method for chroméatographic separatiorr”of the
mixture gaseous freon-air-liquid freon at room temperature and low pressure.
Qualitative and quantitative analysis was carried out. Retention times and
basic kinetic and thermodynamic parameters for the gas/solid system were
determined.

THE ION-EXCHANGE OF SOME DIVALENT CATIONS
ON LINDE 4A ZEOLITE

0. M. GACINOVIC, P. D. RADOVANOV, M. TODOROVIC AND I J. GAL
Boris Kidrié¢ Institute of Nuclear Sciences, Beograd

The preparation and chemical and physical characteristics of the Cd, Zn,
Ni, Ca forms of 4A zeolite are described. These divalent cations reversibly
replace sodium in the zeolite by up to 80—100%. The new zeolite forms, if
not dehydrated, retain the basic zeolite crystalline structure. Some typical
ion-exchange isotherms are presented.
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Li-Na ION-EXCHANGE IN MIXED SOLVENTS ON .
SYNTHETIC ZEOLITES

Z. DIZDAR and P. POPOVIC

Boris Kidrié¢ Institute of Nuclear Sciences, Vinéa, and Institute of Nuclear
and Other Raw Materials, Beograd

Ion-exchange Li-Na on synthetic zeolites Linde 4A and Linde 13X in
mixed solvents is investigated within the framework of a systematic study
on jon-exchange in mixed solvents. Solvents used were methyl alcohol, aceton,
dioxan and dimethylsulfoxide, with water as the second component. The re-
sults indicate some specific properties of dimethylsulfoxide in ion-exchange
process, owing especially to its relatively high dielectric constant and high
dipole moment.

THE SORPTION OF NON-POLAR MOLECULES
ON LINDE 5A ZEOLITE

V. M. SUSIC, R. D. VUCELIC, 1. ZUPANCIC and A. M. HUTER

School of Sciences, Institute of Chemistry, Technology and Metallurgy,
Boris Kidrié Institute of Nuclear Sciences, Beograd and J. Stefan
Nuclear Institute, Ljubljana

Methane and ethane sorption was studied by spin-echo and wide-line
NMR methods. From the concentration dependence of longitudinal relaxation
time the specific surface area was determined and is in agreement with the
BET results. The mechanism of the longitudinal relaxation depends on the
concentration of paramagnetic impurities which show in the EPR spectrum
of the original sieve specimen. The activation energy of surface mobility was
determined. An increase of this energy with the degree of surface covering
was established. An analysis of the wide-line spectra shows a deformation
of the spherical methane molecule. At concentrations where the molecules are
sufficiently close together intermolecular interactions change the isotropic
rotations into anisotropic rotations about an axis normal to the surface. The
activation energy is about 0.015 eV.

. Behavior of the ethane molecule is almost the same except for a confor-
" mal transition at 153—154 K°.




WATER SORPTION ON ALUMINOSILICATE CRYSTALS
I. NMR STUDIES

M. V. SUSIC, D. R. VUCELIC, M. A. HUTER, S. V. MENTUS,
D. B. KARAULIC and V. J. VUCELIC-MILAKOVIC

School of Sciences; Institute of Chemistry, Technology and Metallurgy,
Beograd, and Boris Kidrié¢ Institute of Nuclear Sciences, Beograd

An NMR method was used to examine water sorption on the synthetic
zeolite Linde 5A. The correlation times and activation energies of hindered
rotation of molecules for different degrees of coverage were determined:
A significant temperature dependence of molecular local magnetic fields was
found. From the parameters derived from the NMR spectra, an anisotropic
model of the water with a strictly defined axis of rotation is proposed. A me-
thod for calculation of moments is applied to the spectra of sorbed molecules,
and gives good agreement with the theoretical results derived from the pro-
posed model.

SORPTION OF WATER ON ALUMINOSILICATE CRYSTALS
II. PROBING A SURFACE COVERED BY SMALL MOLECULES

V. M. SUSIC, R. D. VELECIC, V. S. MENTUS, J. V. VUCELIC-MILAKOVIC
and D. B. KARAULIC

- School of Sciences, Beograd and Institute of Chemistry,
.. '  Technology and Metallurgy, Beograd

The state ‘of water on the surface of Linde 5A zeolite was studied by
probing -the covered -surface with molecules of methane and deuterium. With
change’. bt water concentration on the surface there is also a ¢change in the
character of.the-surface on which small molecules are sorbed. The' nature of
this change was examined by chromatographic determination of the heat of
sorption of methane and deuterium. In the concentration range where water
molecules interact and closed structures are formed, methane and deuterium
are sorbed practically en the monomolecular water layer. This results in an
appreciable decrease in the heat of sorption. The existence of two sorption
regions was proved. by DTA. Corresponding studies with methyl alcohol did
not reveal different sorption region. The results confirm the model proposed
from NMR measurements of anisotropic rotation of the water molecules about
a single axis.
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WATER SORPTION ON ALUMINOSILICATE CRYSTALS
III. THERMAL.AND CALORIC EFFECTS

M. V. SUSIC, D.R. VUCELIC, D. B. KARAULIC, V. J. VUCELIC-MILAKOVIC
and S. V. MENTUS

School of Sciences and Institute of Chemistry, Technology
and Metallurgy, Beograd

A DTA and TG analysis of sorbed water and methyl alcohol on the mo-
lecular sieve Linde 5A at different degrees of coverage was made. It was
found that depending on the concentration of sorbed water there are two
energetically different states. For the case of methyl alcohol no such pheno-
menon was detected. The results obtained are not consistent with the hypo-
thesis of the existence of two types of sorption center: cationic and anionic
(with hydrogen bond formation). The proposed model of water sorption invol-
ving mutual hydrogen bonds starting with a degree of coverage of 0.5 is on
the other hand in good agreement with the quantitative and qualitative re-
sults of DTA and TG analysis.

CRYSTAL STRUCTURE ANALYSIS OF U,Os
R. HERAK and B. PRELESNIK

Boris Kidrié¢ Institute of Nuclear Sciences, Vinfa, Beograd

Uranium oxide U:0s is obtained as an insoluble residue after treating
U303 with hot H.SO,. The powder oxidizes easily in air. X-ray and neutron
powder diffraction methods were used to determine the crystal structure
model of U;0s. The crystal chemistry of uranium oxides existing in the
UOr—UO.¢; stoichiometric range is discussed,

THE DISSOCIATION CONSTANTS OF NITRILOTRIACETIC . .

ACID AND THE STABILITY CONSTANTS OF ITS CHELATES

WITH ALKALINE EARTH METALS IN ETHANOL-WATER
MIXED SOLVENTS .

I. ZSIGRAI and T. KISS i
School of Sciences and Department of Chemistry, University of Novi Sad
The dissociation constants of nitrilotriacetic acid (NTA) ‘and the stability
constants of its chelates with barium, calcium and magnesium in 30 percent
and in 60 percent ethanol at 20°C were determined. All solutions were made

0.1 M in potassium chloride. The determinations were performed by pH-metric
titration with a potassium hydroxide standard solution using a glass electrode

3‘
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and a saturated calomel electrode. The negative logarithms of the acid dis-
sociation constants (pK) of NTA in 30 percent ethanol were found to be 1.93,
3.08 and 10.04 and in 60 percent ethanol 2.30, 3.28 and 10.73 respectively. The
stability constants of NTA-chelates of barium, calcium and magnesium in
30 percent ethanol were found to be 10°:*7, 107:*!, and 10°:®, and in 60 percent
ethanol 10%:19, 10%.%, and 107-%2, respectively. The stability constants are about
100 times greater in 60 percent ethanol than in water.

THE FORMATION OF HALIDE COMPLEXES OF SOME
DIVALENT CATIONS IN MOLTEN NHNO;.2H.O

R. M. NIKOLIC and 1. J. GAL
Boris Kidrié Institute of Nuclear Sciences, Vin&a, Beograd

Using solvent-extraction combined with the radioactive tracer technique,
the formation of chloride and bromide complexes of Hg?+, Zn?+ and Cu?+ in
molten NH,NO;.2H.O was investigated in the temperature range 50—80°C.
Consecutive stability constants and the standard thermodynamic functions are
computed and interpreted in terms of a quasi-crystalline model of the molten
electrolyte.

POLAROGRAPHIC BEHAVIOR OF URANIUM IN SOLUTIONS
OF HIDROQUINONE

G. EL INANY and D. S. VESELINOVIC

School of Sciences, Beograd and Institute of Chemistry, Technology
and Metallurgy, Beograd

During the reduction of uranium in solutions of hydroquinone at the
dropping mercury electrode (D. M. E.) we obtained different waves depending
on solution pH and concentration of hydroquinone. In alkaline and weak acid
media uranium gives stable complexes which are not reducible at the D. M. E.
The complex formed in a weak acid medium (pH 5—7) is insoluble, while the
complexes in alkaline media are soluble. In acid medium (pH<5) two waves
appear. Their half-wave potentials depend on the pH of the .solution and on
the concentration of hydroquinone. Both waves are due to one electron re-
ductions (VI-V) an (V—IV). With increasing solution pH E;/; of the first
wave becomes more negative but the change is small, maybe due to the low
stability of the complex. For the second wave the change in E,/; is more pro-
nounced; it shifts to more positive, showing that the processes in solution are
more complicated. It was found that the wave height is a linear function of
the concentration of uranium.
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REACTIONS OF ZIRCONIUM AND THORIUM WITH ARSENAZO
III IN STRONGLY ACID MEDIA

A. MUK and S. B. SAVVIN

Boris Kidri¢ Institute of Nuclear Sciences, Beograd and V. I. Vernadsky
Institute of Geochemistry and Analytical Chemistry, Moscow

Reactions of zirconium and thorium with the reagent arsenazo II1 were
investigated by spectrophotometry. Changes of molar ratio and molar absorp-
tivity with medium acidity were investigated. The composition of the complex,
metal-ion binding in the complex and the nature of the chemical bond in
strongly acid media are discussed.

COMPLEXATION OF SCANDIUM WITH REAGENTS OF
THE ARSENAZO GROUP

V. NIKOLIC and A. MUK
Boris Kidrié Institute of Nuclear Sciences, Vinéa, Beograd

Scandium complexes with arsenazo reagents were investigated by spe-
ctrophotometry. Molar ratios of the complexes were determined. The bonding
of the scandium with the reagents is discussed. Selectivity and sensitivity of
the color reactions are compared.

INVESTIGATION OF INSOLUBLE COMPOUNDS FORMED BY
ETHYLENEDISULPHURDIACETIC ACID AND COPPER (1),
MERCURY (II) AND SILVER (I)

D. VESELINOVIC, LJ. RAJKOVIC and D. SUZNJEVIC

School of Sciences, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

Ethylenedisulphurdiacetic (H;Z) with Cu(II) and Hg(II) forms both soluble
chelates and insoluble compounds. We investigated the insoluble compounds
with Cu(II), Hg(II) and Ag(I). Copper and mercury form compounds of the
type Mez and silver AgHZ and Ag;Z. The solubility products of the com-.
pounds were determined. Mainly electrochemical methods and IR-spectrometry-
were used.
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SYNTHESIS AND STUDY OF THE CONFIGURATION OF
DINITROBIS(AMINO-ACIDATO)-COBALTATES(III)
CONTAINING TWO DIFFERENT AMINO ACIDS AS LIGANDS

M. B. CELAP, G. S. STOJANOVIC and T. J. JANJIC

School of Sciences, Beograd and Institute of Chemistry, Technology
and Metallurgy, Beograd

The syntheses of dinitrobis (amino-acidato)-cobaltates(III) containing two
different amino acids as ligands are described. The complexes with the fol-
lowing amino acid pairs were prepared: glycine/alanine, glycine/a-amino-
butyric acid, glycine/valine, alaninefa-aminobutyric acid, alanine/valine and
a-aminobutyric acid/valine. In addition, the configuration of the complexes
was studied using the electron absorption spectra. It was found that the nitro-
-groups occupy the cis-position. The infrared spectra of the compounds were
also analysed.

PREPARATION AND STUDY OF COBALT(IIl) COMPOUNDS
WITH L-ARGININE AND L-HISTIDINE

M. B. CELAP, B. A. KAMBERI and T. J. JANJIC

School of Sciences, Beograd and Institute -af Chemistry, Technology
and Metallurgy, Beograd and Faculty of Liberal Arts, Priftina

The syntesis and configuration study of cobalt(III) octahedral coordina-
tion compounds with L-arginine and L-histidine are described.

The dinitrobis (L-argininato) cobalt(III) complex ion [Co(L-arg):(NOs):]*+
was obtained both by the direct method from the corresponding components
and by the action of L-arginine on alkali hexanitrocobaltates(III). It was
established by means of electron absorption spectroscopy that the nitro groups
are coordinated in the cis-position, which is in agreement with the number
of optical isomers isolated.

The complex compound with L-histidine, i.e. nitrobis(L-histidinato)co-
balt(I1I), [Co(L-his):NO:]. 1/2H:0, was obtained in analogous ways. Its struc-
ture was also investigated by ‘means of the electron absorption spectra.

An other complex with L-histidine, the trinitro(L-histidinato)cobaltate(III)
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ion, [Co(L-his) (NOsz)s]—, was obtained by the action of sodium histidinate on
sodium hexanitrocobaltate(III). The tentatively assigned facial configuration
of this complex is in agreement with its electron absorption spectra.

The infrared absorption spectra of the obtained. complexes were also
analyzed.

ELECTRONIC SPECTRUM OF THE !2C'¥0 MOLECULE. II
J. D. JANJIC, D. S. PESIC and D. S. JANKOVIC

School of Technology, University of Novi Sad, B. Kidri¢ Institute
of Nuclear Sciences, Vinéa, Beograd

The emission Herzberg band system of the !2C!®0 molecule was recorded
in a hollow carbon cathode discharge tube and oxygen-18. Vibrational con-
stants and isctope shifts have been determined.

MASS SPECTRA, IONIZATION POTENTIALS AND BOND
.+ DISSOCIATION ENERGIES OF CALCIUM AND -
BARIUM CHLORIDES

K. ZMBOV
Boris Kidrié Institt‘cte of Nuclear Sciences, Vinéa, Beograd

Ionization and dlssocxatioh of gaseous BaCl, and "CaCl; under’ electron
impact have been studied by mass spectrometry Mass spectra and appearance
potentials of molecular and fragment ions werée determined

Equilibria of the type MCly(g) + M(g) =2 MCl(g) were mvestigated at
high 'temperatures and their enthalpies ‘were measured. The results 'are used
to determine stepwise bond dlssoclation energies of BaCl; and CaCl; molecules.

RIS

4 ‘

DETERMINATION OF SOME TRANSITION ELEMENTS. IN v.
SYNTHETIC BERYL BY ATOMIC ABSORPTION MEASUREMENT

S. RISTIC and V. BOJOVIG

School of Sciences, Beograd, and Institute of Chemistry, Technology and
Metallurgy, Beograd

This communication describes an atomic absorptiometric method for
the determination of chromium, nickel and cobalt in synthetic beryl samples.
For rapid decomposition of this alumosilicate mineral (Be;Al,SicO;5) we used
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an appropriate mixture of fluoro-boric acid which gave good results in some
recently published investigations on similar (silicate) materials.

The experimental procedure is here described. The clear solution to be
analyzed was blown through an atomizer into an appropriate flame burner
and the radiation of the analytical flame evaluated by atomic absorption
measurement using standard techniques (the atomic absorption setup was
a Hilger attachment for the Hilger H707 Uvyspek Spectrophotometer and
hollow cathode lamps for Cr, Ni and Co).

The interference of the main stoichiometric elements is not excessive
so that fairly good results for the determination of Cr, Ni and Co can be
obtained under well-specified conditions. The concentration range of the
solutions employed and the experimental error are well within the limits
usually given for standard determinations by atomic absorptiometry.

ABSORPTION SPECTRA AND CHEMICAL TRANSFORMATIONS
OF FLAVYLIUM PERCHLORATE IN AQUEOUS AND
NON-AQUEOUS MEDIA

S. RISTIC and J. BARANAC

School of Sciences, Beograd and Institute of Chemistry, Technology
and Metallurgy, Beograd

The process of chalcone cyclization, which under well-defined conditions
may lead to the formation of the basic skeleton of the antyocyanidine chromo-
phoric system, has been studied by many authors. The interpretation of the
mechanism of this process has given rise, however, to a discussion of the
number and nature of the intermediate compounds and the role of water
and incident light in the process. Continuing our previosly published in-
vestigations od 2-hydroxychalcone, we took the inverse route going from
a cyclized chalcone, i.e. flavylium perchlorate to study its spectrochemical and
chemical behavior.

We studied the absorption spectra of flavylium perclorate in hydroxylic,
non-hydroxylic and buffered solutions, to try and get more precision in
defining the molecular species involved. The behavior of the flavylium per-
chlorate salt was especially interesting in conc. sulfuric acid (37 N) and a
buffered solution (pH = 12.40), where intensive fluorescence phenomena were
observed.

An interpretation of the results is given, involving an attempt to cor-
relate the absorption and fluorescence spectra.
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EFFECT OF ANOMALOQUS DISPERSION IN INFRARED
SPECTRA OF LIQUIDS IN BINARY MIXTURES WITH SOLIDS

. D. MIOC, U. MIOC and S. ANIC

School of Sciences, Beograd, and Institute of Chemistry, Technology and
Metallurgy, Beograd

The effect of anomalous dispersion on absorption bands in infrared
spectra of binary liquid-solid mixtures was studied. The mixtures were
prepared from liquids with strong absorpticn bands in the investigated
spectral range, and solid with no absorption in this range. The effect on the
absorption bands ot the liquids was examined. The magnitude of the effect
was investigated as a function of the difference of the refractive indices of
the components on the linear part of dispersion curve in the vicinity of the
absorption bands. Change of sign of the difference leads to an inversion of
the effect.

UNUSUAL THERMOANALYTICAL BEHAVIOR OF SOME
BERYLS (SHOWN BY THE TG, DTG AND DTA CURVES)

S. M. RISTIC
School of Sciences, Beograd

The published analytical data on the total ignition loss (IL), i.e. the water
content (in %) of various natural beryls vary within wide limits. Since some
recent investigations established that the IL of beryl often shows two distinct
maxima (ty;c0350°C and tya~.1000°C), there persists a basic misunderstanding
among various authors in quoting IL data for this mineral.

About thirty samples of natural beryl where investigated on a modern
thermoanalytical instrument (Paulik-Paulik’s Derivatograph-Hungary) record-
ing simultaneously the TG, DTG and DTA curves, plus a control temperature
curve.

Some beryl samples, especially these of the “non-stoney” type, showed
an unusual behavior namely a negative IL and a characteristic DTA-curve.
The results obtained are discussed, in an attempt to interpret the phenomena
observed.
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SURFACE CHARGE ON LOW-TEMPERATURE ZnO—Cr;0;—CuQ
CATALYST DURING OXYGEN CHEMISORPTION

P. S. PUTANOV, M. JOVANOVIC, J. NOVOTNY* and 2. JOVANOVIC

Institute of Chemistry, Technology and Metallurgy, Beograd
*Institute of Physical Chemistry, Polish Academy of Sciences, Krakow

As part of the systematic study of the low-temperature ZnO—Cr;0s—CuO
catalyst, the work function of several samples in vacuum and oxygen atmo-
sphere was investigated by the dynamic condenser method for contact potential
difference determination. The influence of oxygen chemisorption on the catalyst
surface charge at 300°C was examined and kinetic data about work function
changes during the prdcess of chemisorption have been analyzed.

STUDY OF ZINC—COPPER—CHROMIUM CATALYST FOR THE
SYNTHESIS OF METHANOL. II. INVESTIGATION OF BINARY
MIXTURES

P. S. PUTANOV, A. TERLECKI-BARICEVIC and B. ALEKSIC
Institute of Chemistry, Technology and Metallurgy, Beograd

Some characteristics of the binary mixtures Zn(OH)»—Cr(OH);s ZnO—
—Cr0Os;, Cu(OH);—Cr(OH); and CuO—CrOs; with the stoichiometric ratios for
zinc and copperchromate and chromite formation were investigated. Processes
which take place as a result of individual transformations or interactions of
the components during the thermal treatment of the catalyst were studied by
DTA, TG and electrical conductivity measurements.

- INVESTIGATION OF SOME POSSIBLE CAUSES OF
DETERIORATION OF CATALYSTS FOR STEAM REFORMING
OF NATURAL GAS. II. THE INFLUENCE OF CARBON

DEPOSITION

P. S. PUTANOV and B. ALEKSIC

Institute of Chemistry, Technology and Metallurgy, Beograd

To establish possible causes of catalyst deterioration the influence of
water vapor’/gas ratio and its variations during a proces, and of prolonged
operation under unfavorable conditions on carbon deposition and consequently
on the mechanical strength of the catalvst were investigated.
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THE EFFECT OF THERMAL TREATMENT ON THE POROUS
STRUCTURE OF VANADIUM CATALYSTS FOR H:SO4
'PRODUCTION

P. S. PUTANOV, N. JOVANOVIC, D. SMILJANIC and B. MILISAVLJEVIC
Institute of Chemistry, Technology and Metallurgy, Beograd

Commercial vanadium catalyst samples were exposed -to temperatures
considerably higher than their maximum working temperatures for different
times, to evaluate their thermal stability. Changes of total porosity and the
shifting of the maximum in the pore volume against pore radius distribution
curve were observed by the mercury penetration method.

INVESTIGATION OF VANADIUM CATALYSTS.-FOR H3SO,
PRODUCTION: PHYSICAL AND CHEMICAL PROPERTIES
AND ACTIVITY

P. S. PUTANOV, B. MILISAVLJEVIC and D. SMILJANIC
Institute of Chemistry, Technology and Metallirgy, Beograd

A number of commercial vanadium catalyst samples .were investigated
to establish a criterium characterizing their performanee in an industrial
plant. The chemical composition, textural properties,,effeetive diffusivity and
activity were determined under Jaboratory conditions.

REACTIVE DIFFUSION IN THE MAGNESIUM-GERMANIUM
SYSTEM

M. JANCIC and LJ. RADONJIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

- The phenomena of the formation of new magnesium — germanium phases
in the reaction between magnesium and single-crystal germanium was studied.
The kinetic curves .of the process have been plotted and the diffusion
parameters e€valuated. A mechanism of the formation of the new phases is
given
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REACTIVE DIFFUSION IN THE STRONTIUM-SILICON
SYSTEM

M. JANCIC and LJ. RADONJIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

The reaction between strontium and single-crystal silicon yields new
phases. The kinetics of the formation of new phases on a single crystalline
substrate is examined. The constitution of the phases was examined using
a micro electron probe.

THE INFLUENCE OF THE CRYSTALIZATION RATE ON GRAIN
GROWTH AND THE APPEARANCE OF NEW PHASES IN THE
SYSTEM Bi-Sb-Te-Se

M. JANCIC and LJ. RADONJIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

The crystalization of thermoelectric materials based on solid solutions of
Bi-Sb-Te-Se was examined. Crystalization was performed by zonal melting
of samples with a changing rate of zone withdrawal. The relation between
grain size and withdrawal rate was established. The appearance of the
secondary tellurium phase as a function of the crystalization rate is considered.

THE FORMATION OF PHASES IN THE MAGNESIUM-SILICON
SYSTEM BY REACTION DIFFUSION

M. JANCIC
School of Technology and Metallurgy, Beograd

The conditions for the formation of the intermediate compounds Mg,Si
and MgSi by the reactive diffusion of magnesium and single-crystal silicon
were examined. The stability range of Mg;Si and the conditions for the
formation of MgSi were determined. The diffusion coefficients of the reaction
components are evaluated and kinetic curves for the process given.
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DETERMINATION OF BOILING DIAGRAM OF BENZENE-
-FURFURAL MIXTURE

2. ZIVANOV, D. MISKOVIC, S. RADOSAVLJEVIC and A. CVEJIC
Department of Chemistry, University of Novi Sad

The extract phase obtained by the extraction of furfural with benzene
from aqueous solution contains benzene, furfural and some water. Ip order
to examine the possibility of separating benzene by distillation the boiling
diagram of benzene-furfural mixture was experimental determined. The
diagram shows that the system has no azeotrope. Since with water benzene
forms a low boiling point azeotrope, it is possible to get water-free furtural
by distillation of benzene from the extract phase.

KINETICS OF HYDROLYSIS OF ZIRCONYL CHLORIDE
SOLUTION

R. COSOVIC
Institute for Technology of Nuclear and Other Raw Materials, Beograd

The kinetics of hydrolysis of water solution of zirconyl chloride, with
and without free hidrochloric acid, was investigated. We found that the
reaction is a complicated one: its beginning exhibits an induction period;
later on it follows a first-order rate law. The specific reaction rate and an
approximate value of the activation energy were determined.

This work represents a preliminary phase of a more profound study
of this reaction which could be of a great practical importance.

ELECTROCHEMICAL EQUILIBRIA IN THE REDOX SYSTEM
FERROIN/FERRIIN

D. JOVANOVIC and T. RAKIC
School of Technology and Metallurgy, Beograd

Studying kinetics of the electrochemical redox system ferroin/ferriin, two
electrochemical equilibria whose potentials differ by a few hundred millivolts
were established. It is considered that this behavior of the system is due to
the chemical transformations of one form of the iron (III) with 1, 10-phenan-
troline (ferriin) into another, more stable form.

Potentiometric titration with KMnO, solution was applied to measure the
standard potentials of the two equilibria and their pH dependence.
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KINETICS OF ELECTROCHEMICAL DISSOLUTION AND
DEPOSITION OF ZINC IN ACID SOLUTIONS OF ZINC
SULPHATE

D. M. DRAZIC and S. HADZ1-JORDANOV
School of Technology and Metallurgy, Beograd

" The kinetics of anodic dissolution and cathodic deposition of zinc was
studied by a galvanostatic method. The measurements were done in zinc
sulphate solutions (0.01-1 M) containing sodium sulphate (1 M) and suitable
amounts of sulphuric acid to keep the pH in the range 0.5 to 5. The kinetics
of hydrogen evolution was examined independently corresponding solutions
without zinc sulphate. The experimentally determined relations between the
electrode potentials and current densities are taken as a basis for the dis-
cussion of the electrochemical reaction mechanism.

HULL’S CELL WITH A DEFINED DIFFUSION LAYER
THICKNESS

A. R. DESPIC and C. R. MILOVANOVIC
Institute of Chemistry, Technology and Metallurgy, Beograd

) The Hull’s cell has found wide application in determining conditions
of practical electroplating. However, in cases where diffusion of some species
affects the process (e.g. leveling, electropolishing) reproducibility of results
is not easily attained because of undefined hydrodynamic conditions in the
electrolyte.

A Hull-type cell was made with a rotating cone as the cathode. Hydro-
dynamic boundary layer and diffusion layer thickness are determined solely
by the rate of rotation of the electrode. In order to determine the diffusion
layer thickness as a function of the distance from the tip of the cone at
various rates of rotation, a multilayer conical electrode was made and the
limiting diffusion current of ferricyanide ions was measured. Results are also
reported of the application of this cell to the investigation of the leveling
affect of dodecylbenzene sulphonate on copper.
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SOME PROBLEMS IN Pb AND Cd AMALGAM CORROSION

A. R. DESPIC and O. 8. VITOROVIC -

School of Technology and Metallurgy, Beograd
and Institute of Chemistry, Technology and Metallurgy, Beograd

Electrode potentials were measured of Pb and Cd amalgams dropping
into aqueous solutions of (a) corresponding simple ions, (b) corresponding
complexes with EDTA and (c) more electropositive ionic species.

The results obtained indicate reversible behavior of the Pb(Hg) electrode
down to a concentration of 2.5X10—¢ M Pb2+ and that of Cd(Hg) down to
5X10— M Cd?*+ in acid solutions. The potentials are pH independent up to
pH 5 and 6, respectively.

One could conclude that in this concentration range the hydrogen
corrosion of the amalgams is negligibly slow, and hence does not affect the
electrode potential.

In the presence of excess EDTA, the potentials are considerably more
negative than those in simple salt solutions. They are found to be determined
primarily by the hydrogen corrosion current, with the expected dependence
of the mixed potential on pH. )

In solutions of more electropositive. ionic species, these amalgam elec-
trodes exibit the pseudo-Nernstian behavior of potential as a function of
concentration of the species involved, down to 10—~ M. At lower concentra-
tions, this dependence is lost because of an increasing influence of the
reduction of impurities in solution, primarily traces of dissolved oxygen.

CORROSION OF VEHICLE COOLING SYSTEM BY VARIOUS
COOLANTS

ZOROVIC, CVIRN and RADEKA
- Army Technical High School, Zagreb

This paper deals with corrosion of the multicomponent metal system
constituting the cooling system of “motor vehicles. The coolants examined
were: tap water, rain water, distilled water, demineralized water, and
deionized water containing inhibitors. The negative properties of hard water
have been demonstrated. Laboratory results favor the use of electrochemically
deactivated water.
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CORROSION OF VEHICLE FUEL TANKS DUE TO WATER
IN FUEL

ZOROVIC, RADEKA and CVIRN
Army Technical High School, Zagreb

This work continues research reported earlier (1st Congress on Industrial
Chemistry, Beograd, June 1969). First a discrimination of possible reasons
for the corrosion was attempted. It was found that the most agressive com-
ponent of fuel was water, which either falls to the bottom of the tank or
adheres to the walls, because of the dipolar character of its molecule.

The possibilities for inhibiting corrosion of iron fuel tank by means
of several inhibitors acting from the aqueous phase have been examined.
Optimum concentrations of inhibitors are given and they are classified accord-
ing to protective efficiency.

CORROSION OF ZINC’ IN SULFURIC ACID SOLUTIONS
8. MBNO'VIC and Z. RADOVANOVIC
School of Technology and Metallurgy, Beograd

In sulfuric acid solutions with low germanium concentration the corrosion
of zinc increases with increase of both sulfuric acid and germanium concen-
tration. The corrosion is increased by the presence of antimony, arsenic,
copper, cobalt and iron. Lead and cadmium ions inhibit it.

The content of germanium, which activates zinc corrosion in sulfuric
acid solutions, does not decrease during the process of corrosion.

THE CORROSION OF LEAD IN CHROMIUM
PLATING SOLUTION

S. N. MLADENOVIC, M. VUJACIC and S. NEDELJKOVIC
School of Technology and Metallurgy, Beograd

The chemical stability of lead -containing -0.04% Cu in a chromium
plating solution depends on its composition and temperature, and on the
previous treatment of its surface. The corrosion of the lead increases with
increase of (VI) oxide, and decreases with increase in sulfuric acid concentra-
tion. The corrosion rate depends very much on the fluorosilicic acid concen-
tration. With increasing fluorosilicic acid concentration it first decreases and
than increases. If the lead is previously passivated in a sulfuric acid solution
its corrosion is low at low concentrations of fluorosilicic acid in the plating
bath, but appreciable at higher concentrations.



IV. ORGANIC CHEMISTRY

THE CONDENSATION REACTION BETWEEN
2—QUINOLINECARBOXYLIC ACID AND 2—PHENYL
4—QUINOLINECARBOXYLIC ACID AND AROMATIC AMINES

P. DZADZIC, M. PILETIC and B. BASTIC

School of Technology Novi Sad, Faculty of Technology and Metallurgy,
Beograd and Institute of Chemistry, Technology and Metallurgy, Beograd

The condensation reactions between 2-quinolinecarboxylic acid and
2-pnenyl-4quinolinecarboxylic acid and o-phenylenediamine, o-aminophenol,
o-aminothiophenol, 1,2-naphthalenediamine and 1,8-naphthalenediamine have
been carried out. The reaction conditions were determined, the products were
isolated and their structures verified by elemental analysis.

DETERMINATION OF IONIZATION AND EXTRACTION
CONSTANTS OF 4-NITRO-1-PHENOL-2-SULPHONIC ACID

M. M. KOPECNI, M. D. SECEROV, M. BERAN and Z. B. MAKSIMOVIC
Boris Kidri& Institute of Nuclear Sciences, Vinéa, Beograd

The second ionization constant of 4-nitro-1-phenol-2-sulphonic acid was
determined (K:=9.33+1,00X10—7; K1 = 1) by spectrophotometry and potentio-
metry.

The composition of the complex was determined after the extraction
of 4-nitrophenol-2-sulphonic acid with TBP in n-dodecane in the organic
phase; a ratio 3:1 was found. Also the extraction constant (K.x=4.06) was
found.

The composition of chelates of uranium and thorium with 4-nitrophenol-
-2-gulphonic acid in aqueous phase was investigated by spectrophotometry:
a ratio 1:1 was found. The stability constants of the chelates in the aqueous
phase were also determined.
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DETERMINATION OF IONIZATION AND EXTRACTION
CONSTANTS OF 3,5-DINITRO SALICYLIC ACID

M. D. SECEROV, M. M. KOPECNI, M. BERAN and Z. B. MAKSIMOVIC
Boris Kidri& Institute of Nuclear Sciences, Vinéa, Beograd

Ionization constants (K;=1.11X10— and K;=1.58X10—") of 3,5-dinitro
salicylic acid were determined by potentiometry and spectrophotometry. The
composition of the complex in the organic phase was determined by spectro-
photometry after the extraction of 3,5-dinitro salicylic acid with TBP in
n-dodecane; the ratio 2:1 was found. Also the extraction constant Kgx, was
determined. The composition of the chelate of uranium with 3,5 dinitro sali-
cylic acid in the aqueous phase was also investigated by spectrophotometry
and a 1:1 ratio was found. The stability constant of the chelate complex of
uranium and plutonium in the aqueous and the organic phase was determined.

STUDIES OF THE REACTIVITY OF IMIDAZOLCARBOXYLIC
ACIDS '

b. M. DIMITRIJEVIC, Z. TADIC and M. RADOJKOVIC-VELICKOVIC

School of Technology and Metallurgy, Beograd, and Institute of Chemistry,
Technology and Metallurgy, Beograd

In order to investigate the effect of nitrogen atoms on the activity of the
carboxylic groups in the imidazolcarboxylic acids, imidazolmonocarboxylic and
some imidazoldicarboxylic acids and methyl and phenyl substituted imidazol-
monocarboxylic and imidazoldicarboxylic acids were investigated by measuring
the second-order rate constants of their reactions with diphenyldiazomethane.
Theoretical interpretation of the results obtained considers the electrical
effects and steric hindrances as a function of the position and interaction of
nitrogen atoms and carboxylic groups.

REACTION OF 3-NITROPHTHALIC ACID ANHYDRIDE
WITH NAPHTHYLAMINES

D. M. DIMITRIJEVIC, O. A. PURKOVIC, 1. J. VUJIC
and Z. M. JAKOVLJEV
School of Technology and Metallurgy, Beograd

The orientation of the ring-opening reaction of 3-nitrophthalic acid anhy-
dride with naphthylamines has been investigated. It has been established that
in the reaction with ethyl-a-naphthylamine the ring of the 3-nitrophthalic
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acid anhydride, like in the previously studied reaction of 3-nitrophthalic acid
anhydride with diphenylamine, opens in the B-position with respect to the
nitro group, which proves that in this reaction the steric dominates over the
inductive effect.

The constitution of the nitro-N-naphthylamic acids obtained by the action
of a- and P-naphthylamines on 3-nitrophthalic acid anhydride could not be
established, and therefore it was also impossible to deduce the orientation of
the reaction in this case: in an attempt to esterify these acids with diazome-
thane, the reaction used in our method for demonstrating the constitution,
closure of an N-substituted imide ring occurred instead of formation of the
corresponding methylester.

ULTRAVIOLET ABSORPTION STUDIES AND SOLUTION
EQUILIBRIA OF SOME PYRIDINE DERIVATIVES

V. HANKONYI, V. KARAS-GASPAREC and Z. BINENFELD
Department of Chemistry and Biochemistry, School of Medicine,
and Army Technical High School, Zagreb

The ultraviolet absorption spectra of a number of known and some new
compounds of the formula

+ -
O~ @)
Ry

where R, = —CHy—, —COCHy—, —C(NOH)CH,—

R; = @, 2-methyl, 4-methyl, 2-hydroxyiminomethy],
4-hydroxyiminomethyl

were measured at various pH values and constant ionic strength (O.1) within

a temperature range of 24.5 to 26°.

The spectrophotometric data were used to calculate the dissociation
constants. Some correlations between the absorption spectra and the structure
of the compounds have been studied.

4‘
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THE REACTIVITY OF PYRIDINE — AND PYRIDINE-1-OXIDE
ACETIC ACIDS IN REACTION WITH
DIPHENYLDIAZOMETHANE

D. DIMITRIJEVIC, Z. TADIC, M. MISIC-VUKOVIC, and B. JOVANOVIC
School of Technology and Metallurgy, Beograd

The dependence of the acidity of pyridine- and pyridine-1-oxide acetic
acids on electrical and steric effects in the corresponding molecules was stu-
died through the rate constants of the reaction with diphenyldiazomethane as
a measure of the acidity. The rate constants were determined spectrophoto-
metrically by measuring the decrease of diphenyldiazomethane concentration.
For comparison the rate constant for phenylacetic acid was determined.

It was established that electrical and steric effects in the pyridine-and
pyridine-1-oxide molecule, give these acids higher acidity then phenylacetic
acid. The measured rate constants were also compared with the previously
determined corresponding rate constants for pyridinemonocarboxylic acids and
pyridine-1-oxide monocarboxylic acids and the differences in acidity are
discussed.

RATES OF REACTION OF DIAZINE MONOCARBOXYLIC
ACIDS WITH DIPHENYLDIAZOMETHANE

. DIMITRIJEVIC, Z. TADIC and V. JEZDIC

School of Technology and Metallurgy, Beograd and Boris Kidri¢ Institute
of Nuclear Sciences, Vinéa, Beograd

The reactivities of diazine monocarboxylic acids towards diphenyldia-
zomethane in absolute ethyl alcohol were measured at several temperatures.
Rate coefficients were determined and the activation energies calculated.

EXAMINATION OF POSSIBILITIES OF EXTRACTING
FURFURAL FROM AQUEOUS SOLUTIONS
WITH SOLVENTS

2. ZIVANOV, A. CVEJIC and N. VULEKOVIC
Department of Chemistry, University of Novi Sad

In order to find a suitable solvent for the extraction of furfural from
aqueous solutions the distribution coefficients of furfural for different solvents
were determined. The dependence of the distribution coefficient on furfural
concentration for some solvents was also examined.
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THE INVESTIGATION OF SOME FORMS OF PHOSPHOROUS
AND NUCLEIC ACIDS IN BULL SEMEN OF
DIFFERENT QUALITY

S. GRUJIC, M. MISKOVIC, R. PERKUCIN and S. KEVRESAN

Chemistry Department, University of Novi Sad, School of Agriculture,
University of Novi Sad and _Veterinary Institute, Novi Sad

Soluble and lipid phosphorous, deoxyribonucleic and ribonucleic acid
were investigated in bull semen of differing motility and fertility. The results
show that sperm motility was very highly correlated with DNA, and soluble
and lipid phosphorous. The correlation between sperm motility and RNA
content was low.

As has been shown previously, the correlation between fertility and mo-
tility is high. Therefore, since the correlations in this study between motility
and DNA, soluble and lipid phosphorous levels are high, it is likely that these
factors can be used to assess fertility.

SOLUBILITY OF ERGOSTEROL ESTERS IN MIXTURES
OF SOME ORGANIC SOLVENTS

S. N. RASAJSKI and D. M. PETROVIC
Faculty of Technology and Metallurgy, Beograd

Earlier data on the solubility of ergosterol esters acetate, caprylate,
Jaurate and palmitate are completed with data on the solubility of ergosteryl
butyrate, valerate, caprate and caproate. The solubility in five solvents (ethyl—,
n-butyl—, and n-octylalcohol, benzene, cyclohexane) and mixtures of them
has been determined in the temperature range 15—85°C. All the esters exhibit
a solubility maximum in mixtures of two non-polar solvents. As the number
of carbon atoms in the acid part of the ester molecule increases the solubility
parameter decreases. The results are presented in graphs showing the effect
of the number of carbon atoms in the ester molecule on the solubility, with
the position of the solubility maximum if any and the solubility parameter.
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THIN-LAYER CHROMATOGRAPHY OF ERGOSTEROL AND
ERGOSTEROL ESTERS

S. N. RASAJSKI and D. M. PETROVIC
School of Technolbgy and Metallurgy, Beograd

Studying the solubility of ergosterol esters of fatty acids, Ry wvalues of
ergosteryl acetate, butyrate, valerate, caprate, caprylate, caproate, laurate and
palmitate have been determined. Except for acetate and palmitate, Rty values
for these esters are published now for the first time. Silica gel G(Kemxica Za-
greb and Laphoma, Skopje) and five solvent mixtures were used. The depen-
dence of Rt on the number of carbon atoms in the acid part of the ester mo-
lecule is exhibited.

OLEANOLIC ACID FROM APPLE LEAVES

N. VUKOJEVIC, M. PERGAL, R. PETKOVIC, O. GASIC and B. BELIA

School of Sciences, Faculty of Technology, Fuculty of Agriculture and
Chemistry Department, University of Novi Sad

Oleanolic acid was isolated from various varieties of apple (Jonathan, Red
Delicious and Golden Delicious). For analysis we took the first, third and
fourth leaves. Oleanolic acid was demonstrated and determined in petroleum
ether and ether exiract of dried leaves. The course of isolation was followed
by thin layer chromatography on silicagel ‘G (Stahl) in the solvent system
chloroform: acetone (8 :2). The oleanolic -acid from apple was compared with
that from Eugenia cariophilate.

CHEMICAL ANALYSIS OF LICHEN PROTEINS. II. FRACTIONA-
TION OF SOLUBLE PROTEINS FROM EVERNIA PRUNASTRI
AND CETRARIA ISLANDICA

D. STEFANOVIC, B. GRUJIC-INJAC and D. KOLARSKI

School of Sciences, Beograd and Faculty of Agriculture, Beograd

Soluble proteins of Evernia prunastri and Cetraria islandica were isola-
ted by successive extraction with water, 10°%0 NaCl and 0.2°/o NaOH. After
dialysis, proteins were fractionated on G—200 Sephadex columns. The frac-
tions obtained were analysed by a modification of the Lowrey method. The
extinction was read at 750 my, and in the ultraviolet at 260 mp and 280 my.
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CYANO-BROMINE CLEAVAGE OF A BACTERIAL
PROTEASE FROM SORANGIUM SP.

V. LESKOVAC and D. R. WHITAKER
Division of Biochemistry, National Research Council, Ottawa, Canada

As an initial step in the elucidation of the primary structure of B-lytic
enzyme from Sorangium sp., it8 cyano-bromine cleavage has been investigated.
The kinetics of cleavage was determined. The enzyme contains 4 methionyl
residues (M. W. 19,100) which quantitatively transform into homoserine. Four
CNBr-fragments were obtained, and separated by a salting-out procedure at
neutral pH into three smaller soluble peptides and a large insoluble polypep-
tide chain. Further separation of soluble peptides and purification of the
insoluble residue were done by gel-filtration on Sephadex G columns in 5%
acetic acid.

The smaller fragments contain 5, 14 and 31 amino acids, respectively,  and
the large one 127 amino acids. The amino acid composition, N- and C-ter-
minal amino acids, tryptophan and cystine content of each fragment have been
determined. Further fractionation of the large fragment was carried out by
reduction and amino-ethylation of its disulfide bridges.

THE SYNTHESIS OF A DERIVATIVE OF STREPTOMYCIN

M. MILOSAVLJEVIC and A. DELINEO

Institute of Chemistry, Technology and Metallurgy, Beograd and Institute for
Antibiotics, Galenika, Beograd

Many attempts have been made to obtain new less toxic forms of strep-
tomycin. Synthesis of such a derivative and its properties are described.

FURFURAL PRODUCTION AND OUR POSSIBILITIES

Z. ZIVANOV and N. CAKAN

Department of Chemistry, University of Novi Sad

The methods of production, factors affecting the yield and the endeavors
to improve production and to make it cheaper are presented. It is pointed out
that there are possibilities for coordination of furfural production with sulfuric
acid and superphosphate fertilizer production, for which there are good
conditions in Yugoslavia. A continuous process could be achieved by this
coordination.
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ANALYSIS OF GASOLINES BY GAS CHROMATOGRAPHY

K. PETROVIC and M. KAPOR
Oil Rafinery, Panfevo

Fractions of straight-run naphta and reformate were analyzed by gas
chromatography. The obtained results shown the composition of gasolines
produced at Panéevo. The same results can be used for determination of some
physical parameters of gasoline.

CHARACTERISTICS OF CRUDE OILS FROM VOJVODINA

D. STEVANCEVIC, J. JOVANOVIC, S. PROTIC and M. SOKIC
Institute of Chemistry, Technology and Metallurgy, Beograd

Preliminary analysis of 9 crudes from the fields “Kikinda”, “Palié¢”, “Ve-
lebit”, “Mokrin”, and “Elemir” was carried out. The bases of the crudes, the
structural indexes and the yields of base fractions are shown in tables. On
the basis of the data obtained, the oils are compared.

THE IMPORTANCE OF THE KEROGEN ISOLATION
PROCEDURE IN INVESTIGATING OIL-SHALE
ORGANIC SUBSTANCE

M. DURICIC and D. VITOROVIC

School of Agriculture and Faculty of Sciences, Beograd, Institute of
Chemistry, Technology and Metallurgy, Beograd

Geochemical studies of kerogen are usually preceded by isolation, i. e. its
separation from the associated mineral constituents. For this purpose, many
procedures have been suggested and used. However, not enough attention has
been paid to possible changes in the composition of the organic material.

Chemical methods of demineralizing oil-shales to get low-ash kerogen
were studied. It was found that even by treatment of the shale with water,
dilute acids or diluted alkalies, small amounts of complex mixtures of organic
substances were dissolved, a fact not noted before. The knowledge of the com-
position and structure of these substances is of interest for organic geochemical
studies of old sediments, and then should not be disregarded as before.

An enrichment procedure giving good results is described. Data are given
on the examination of organic components dissolved during enrichment of

e
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Aleksinac oil-shale. Acidic components were identified with a system consi-
sting of a gas chromatograph (Varian Aerograph Model 600), a mase sprectro-
meter (Hitachi-Perkin-Elmer RMU 6—D) and a computer (IBM 1800). The
results obtained are discussed in the light of degradation studies on the same
oil-shale kerogen.

ISOLATION AND IDENTIFICATION OF n-PARAFFINS
OF ALEKSINAC OIL-SHALE BITUMEN

D. VITOROVIC and M. SABAN

School of Sciences, Beograd, and Institute of Chemistry,
Technology and Metallurgy, Beograd

Various components of the soluble part of oil-shale organic substance
(i. e. of the bitumen) are of considerable importance for the geochemical inter-
pretation of the origin of these sediments. For this interpretation the compo-
sition of the n-paraffin fraction has often been used. In this paper, results are
presented for the n-paraffin fraction of Aleksinac oil-shale bitumen.

The bituminous part of the shale organic substance, isolated by benzene
Soxhlet extraction for 100 hours, was separated into acidic, basic and neutral
constituents by the usual chemical procedure. The neutral portion was treated
with n-pentane and the hydrocarbon fraction isolated from the pentanesoluble
part by means of Al;0;. The paraffins were isolated on silica gel and then
separated into the n-paraffin and the iso- and cycloparaffin fraclions by means
of molecular sieves. By GLC techniques the n-paraffin fraction was found to
consist of a C;3—Cj; series.

An organic geochemical interpretation of the paraffin fraction composi-
tion is given.

THE INVESTIGATION OF COMPOSITION HETEROGENEITY OF
STYRENE-DIBUTYLITACONATE COPOLYMERS BY LIGHT
SCATTERING IN DIFFERENT SOLVENTS

J. VELICKOVIC and J. VUKAJLOVIC

School of Technology and Metallurgy, Beograd, and Institute of Chemistry,
Technology and Metallurgy, Beograd

Apparent average molecular weights of several samples of styrene-di-
butylitaconate copolymers of different average composition, determined in a
series of 5—7 selected solvents with significantly different refractive indices,
were extrapolated to true M. values. By treatment of the results according
to the theory of Benoit et al. on light scattering of copolymers, the P and
Q parameters of chemical inhomogeneity, and MyA and MyB, the molecular
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weights of component A and B in the sample, were calculated statistically. The
observed chemical inhomogeneities are discussed in terms of degrees of con-
version and monomer ratios in synthesis. Radii of rotation and second virial
coefficients determined from Zimm extrapolation diagrams are correlated with
copolymer solubilities in the selected solvents.

HYDROLYSIS OF CELLULOSE

S. N. RASAJSKI and LJ. P. VRHOVAC
School of Technology and Metallurgy, Beograd

Hydrolysis of cotton cellulose and of regenerated cellulose from cadoxen
solution has been investigated. Hydrolysis was carried out with 5N HCl at 0°,
20° and 60°C, for different periods of time. We determined the change in
degree of polymerisation of the cellulose by measuring the viscosity of cellu-
lose solutions, and the change of the crystallinity ratio by X-rays. From the
experimental results the rate constants and the crystallinity ratio in unhydro-
lized residue have been calculated for each temperature. The dependence of
the change in degree of polymerisation and crystallinity ratio on the time of
hydrolysis is shown graphically. )

Data are also given for hydrolysis at 20°C of a regenerated mixture of
cellulose fraction (DP about 4000) and leveling off cellulose (DP about 250).

ELECTROCHEMICAL OXIDATION OF B-DIKETONES

M. LACAN, M. VUKICEVIC and 1. TABAKOVIC

School of Technology, Zagreb, Army Technical High School, Zagreb and
Institute of Food Science and Technology, Zagreb

The conditions for the synthesis of 3,4-diacyl-2,5-hexanedione, 3,4-dia-
royl-2,5-hexanedione and 2,3-diaroyl-1,4-diaroyl-1,4-butandione by electroche-
mical oxidation of some B-diketones were studied.

The oxidative dimerization products were obtained in the best yield when
the reactions were carried out in 10% solution of potassium hydroxide in
70—90°% methanol using a platinum gauze electrode and nickel cathode. The
cell was without diaphragm.

Liquid and gas products of electrochemical oxidation were analyzed by
gas chromatography.

2
i
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METHYLENE SULFIDES AND POLYSULFIDE POLYMERS

S. RADOSAVLJEVIC, LJ. STASIC, V. REKALIC and M. TENC-POPOVIC

Institute of Chemistry, Technology and Metallurgy, Beograd
and Faculty of Technology and Metallurgy, Beograd

Several kinds of methylene sulfide and polysulfide polymers were pre-
pared using formaldehyde and sodium hydrogen sulfide, sodium sulfide,
disulfide or tetrasulfide, with and without carbon disulfide, as starting ma-
terials. Final products were white, pale yellow and yellow powders, except
in two cases when rubbery substances were obtained. Tetrasulfide polymers
were desulfurized and then treated with a mixture of sodium hydrogen sulfide
and sulfite, in order to strip -S-S- bonding. With increasing molar ratio of
formaldehyde, the polymer yield increases.

SOME NEW POLYCHLOROPHENYL POLYSULFIDES

A SAKIC, D. RAKIN and Z. BINENFELD
Institute of Chemistry, Technology and Metallurgy, Beograd

i 'Using 1, 2, 3 trichloro-, 1, 2, 4, 5- and 1, 3, 4, 5- tetrachlorobenzene as
starting material some new polychlorophenyl polysulfides were obtained as
result of the reaction between them and S;Cl, in the presence of Al, Sn and
Cu as catalysts. Their structures were determined by elemental analysis, mo-
lecular weight and IR spectroscopy.

A )

A
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SOLUBILITIES AND SOLUBILITY PARAMETERS OF
(POLY DI-n-ALKYLITACONATES)

J. VELICKOVIC, V. JURANICEVA and J. VUKAJLOVIC

Institute of Chemistry, Technology and Metallurgy, Faculty of Technology
and Metallurgy, Beograd and Polymer Institute, Slovakian Academy
of Science, Bratislava, Czechoslovakia

The Hildebrandt polymer solubility parameters 8p of poly (di-n-alkyli-
taconates) with 1 to 11 carbon atoms in the ester substituents were estimated
from solubility tests in more than 30 polar and nonpolar organic solvents,
The-rather narrow §p solubility range of about 9.3*+0.2 for poly(dimethylita-
conate) expands to 8.5—12 for the next polymer in the series and then con-
tracts gradually, with a pronounced shift towards the region of poorly associa-
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ted solvents with low 3, values. More .exact values of solubility parameters
were obtained from cloudpoint titrations of dilute polymer solutions after Suh
and Clarke (J. Polymer Sci. A-1,5: 1671, 1967) in marginal solvents of the
solubility region. All polymers investigated are more soluble in solvents with
poor hydrogen bonding; the narrow solubility range of poly(dimethylitaconate)
is possibly a consequence of the nonamorphous state of this polymer at am-
bient temperature. :

THE DETERMINATION OF 6 — COMPOSITIONS OF
BINARY SOLVENT/NONSOLVENT MIXTURES OF
POLY(DI-n-ALKYLITACONATE) SOLUTIONS

V. JURANICEVA and J. VELICKOVIC

Polymer Institute, Slovakian Academy of Science, Bratislava, Szechoslovakia,
Institute of Chemistry, Technology and Metallurgy and Faculty
of Technology and Metallurgy, Beograd

Elial's method of extrapolating turbidometric titration results (Makro-
mol.Chem. 78: 58, 1964) was applied to the determination of the © — compo-
sitions of solutions of poly(dimethyl-), poly(diethy-l), poly(dipropyl-) and
higher (di-n-alkylitaconate) polymers in systems with benzene, chloroform,
ethyl acetate and butanone as solvent and methanol as nonsolvent. Experi-
ments were performed at 30° in an instrument with automatic registration
of the transmitted light and some in a specially adapted octagonal cell for
measuring scattered light on a Brice Phoenix photometer. @crit, the volume
fraction of nonsolvent under 8 — conditions, passes through an indeterminate
maximum for poly (diethylitaconate) (¢¢rit>>1); for polymers of higher diesters
the critical volume decreases monotonically: ethyl acetate and butanone
change into nonsolvents, while from the @crit values in systems with benzene
and chloroform the solubility of polymers with up to more than 15 C-atoms
in the pendant substituents of the poly(methylene) chain can be predicted.

ON THE POSSIBILITY OF PMMA FRACTIONATION BY
FRACTIONAL ELUTION OF A COLUMN WITH
INERT CARRIER

S. JOVANOVIC and S. STANKOVIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

Fractionation of PMMA on columns with standard carrier (glass beads,
0.1 mm diam). does not give reliable distribution curves of molecular weights,
due to irreversible adsorption of PMMA on the beads. A teflon powder
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(particles of approximately the same dimensions) was used as a carrier instead
of glass beads. Three samples of PMMA (obtained by suspension polymeriza-
tion) of different molecular weights were fractionated by fractional elution.
The distribution curves obtained prove that with this carrier fractionation is
successful. This technique, with teflon carrier, can also be used for fractiona-
ting polymers which have not so far been successfully fractionated.

ELECTROCHEMICAL INITIATION OF
METHYLMETHACRYLATE POLYMERIZATION

8. JOVANOVIC, D. SEPA, M. VOJNOVIC, LJ. ILIC
and N. STEVANOV

School of Technology and Metallurgy, Beograd

The electrochemical initiation of methylmethacrylate polymerization was
studied in order to find out the mechanism of initiation and obtain a high
degree of conversion. The supporting electrolyte was 0.25 N HCI solution and
the cathodes were of Hg, Pb, Pt, Ta, Au, Fe, Al or Zn. The influence of tem-
perature, rate of mixing and amount of Fe*+ ion in the supporting electrolyte
on the rate of polymerization and the molecular weight of the polymer was
investigated.

The mechanism of initiation of polymerization is discussed.

THE CONDENSATION REACTIONS BETWEEN 2-FURAN
CARBOXYLIC ACID AND 2-BENZOFURANCARBOXYLIC
ACID AND AROMATIC AMINES

J. ODAVIC-JOSIC, B. BASTIC and M. PILETIC

School of Technology, Novi Sad, Faculty of Technology and Metallurgy,
Beograd, and Institute of Chemistry, Technology
and Metallurgy, Beograd

In the condensation reactions of 2-furancarboxylic acid and o-phenyle-
nediamine, o-aminophenol, o-aminothiophenol, 1,2-naphthalenediamine and
1,8-naphtalenediamine, satisfactory results were not obtained and for that
reason instead of the free acid its chloride was used for reactions with these
amines. The corresponding products were isolated and their structures verified
by elemental analysis.

Free 2-benzofurancarboxylic acid did react with the mentioned amines,
the reaction products were isolated and their structures verified by elemental
analysis.
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THE SOLVOLYTIC CYCLIZATIONS OF
CYCLODECENYL SYSTEMS

M. LJ. MIHAILOVIC, M. GASIC, M. DABOVIC and LJ. LORENC

School of Sciences, Beograd

The solvolytic reactions of stereoisomeric cis and trans 3fR-acetoxy.
10-seco-1(10)-cholesten-5 — p-nitrobenzoate in 80% aqueous acetone at 125°
were investigated. It was found that the reactions are stereospecific and result
in transannular bond formation between C, and Cs, giving, in both cases,
5(10—1BH)abeo-5p-cholest-10(19)-en-3f-acetate. Rate measurements show that
the trans isomer solvolyzes about 15 times faster than the cis isomer. These
results indicate that solvolysis involves transannular participation of the
double bond, and that this interaction, probably due to the conformation, is
more pronounced in the trans than in the cis isomef.

INTRAMOLECULAR CYCLIZATION OF 16-PICOLINYLIDENE-
-5-ANDROSTEN-17-ONE BY CATALYTIC HYDROGENATION

M. STEFANOVIC, 1. V. MICOVIC, D. JEREMIC and D. MILJKOVIC

School of Sciences, Beograd and Institute of Chemistry, Technology
and Metallurgy, Beograd

By catalytic hydrogenation of 16-picolinylidene-5-androsten-17-one (80°
and 50—60 atm. hydrogen pressure over Pd/C as catalyst) two new isomeric
steroid alkaloids were obtained. They are structurally related to the naturally
occurring alkaloid solanidine.

THE REDUCTION OF A*-ANDROSTENE-3, 17-DIONE-11 8-OL
BY METAL HYDRIDES

M. STEFANOVIC, R. JANKOV and M. GASIC

School of Sciences, Beograd and Institute of Chemistry, Technology and
Metallurgy, Beograd

The stereochemistry of the reduction of A*-androstene-3, 17-dione-11 p-ol
by various reducing agents was investigated. Contrary to earlier results, it was
found that both epimeric Af-adrostene-3, 11§, 17 p-triol and A¢-androstene-
3a, 118, 17 f-triol are formed, the ratio depending upon the reducing agent.
The thermodynamic stabilities of the epimers was investigated.
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SULPHONATION OF ¢-OLEFINES WITH SODIUM BISULPHITE
SOLUTION IN THE MIXTURES OF WATER AND ALCOHOLS

S. N. RASAJSKI, 8. 8. FILIPOVIC and D. U. SKALA

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

a-olefines in water-methyl alcohol, water-ethyl alcohol or water-propyl
alcohol solution react with sodium bisulphite in the presence of catalysts
which give free radical: oxygen from the air and sodium hypochlorite. The
reaction was studied in the temperature range 40-—80°C. The concentration
of a-olefines in the reaction mixture has no influence on the reaction rate
if the concentration of sodium bisulphite is low and constant. It has been
proved that the reaction rate has a maximum for a given amount of sodium
hypochlorite, which is temperature dependent. The reaction is very fast at low
temperature if it is catalysed by air oxygen. Mixtures of the olefines were
sulphonated both discontinuously and continuously.

INFRARED SPECTRA OF PRODUCTS COUPLING BETWEEN
DIAZONIUM ION AND SOME SYMMETRIC TRIKETONES

D. SKARE and Z. MEIC
Army Technical High School, Zagreb qnd Ruder Bol3kovié Institute, Zagreb

Products obtained by coupling diazonium ijon with active methylene
groups of sym-diaroylacetones (Ar = phenyl, p-tolyl, 2-thienyl) were investi-
gated by means of infrared spectroscopy. The results show that these
compounds are rather in hydrazone than in azo-form, as is seen from the
positions and intensities of the C=0 and C=N stretching absorption bands.

ISOMERISATION OF PERHYDROACENAPTHENE AND
TRIMETHYLENE NORBORNANE TO ADAMANTAN AND
ITS HOMOLOGUES

D. STEVANCEVIC, B. BASTIC and B. STEVANCEVIC

School of Sciences, Beograd and Institute of Chemistry, Technology and
Metallurgy, Beograd

The effect of temperature and catalyst on the isomerisation of trimethyle-
nenorbornane into adamantan was investigated. The most suitable catalyst for
this reaction was found to be AICl;+t-butilbromide giving a maximum
content of adamantan of nearly 35% after 60 min at 80°C.
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The isomerisation of perhydroacenaphthene into 1,3-dimethyladamantan
in the presence of aluminum halogenide catalysts was also studied. By gas
chromatography on a 50 m polyphenylether column it was established that
the final products of the reaction are 1-ethyladamantan isomerising into
1,3-dimethyladamantan and that in certain phases of the reaction about 15
intermediates are present, changing successively into one another.

SCALED MAXIMUM OVERLAP CALCULATIONS ON
NORBORNENE AND SOME RELATED MOLECULES

M. ECKERT-MAKSIC, Z. B. MAKSIC and M. RANDIC
Boris Kidri¢ Institute of Nuclear Sciences, Vinda, Beograd

Electronic structure of norbornene and some related molecules was
studied by the scaled maximum overlap method. The paramsters of the
resulting localised orbitals were correlated with available experimental data.
Very close agreement with experimental data was obtained for Jc-g spin-spin
coupling constants, chemical shifts and molecule geometry.

THE COUPLING OF DIAZONIUM ION WITH SYMMETRIC
TRIKETONES

M. LACAN and D. SKARE
Army Technical High School, Zagreb

Continuing research on reactions of diazonium salts with compounds
containing active methylene groups, we have carried out the coupling of
benzenediazonium cloride with symmetric triketones Ar—CO—CHy,—CO—
—CH,—CO—Ar (Ar = phenyl, p-toly], 2-thienyl) in methanolic sodium hy-
droxide solution buffered with sodium acetate. Under these conditions deri-
vatives of 1,5-diaryl-1, 2, 3, 4, 5-pentanpentones were obtained, because azo-
-tohydrazone conversion occurred during the coupling. Compounds not
previously described were identified on the grounds of the elemental analysis
and IR, UV and VIS spectra.
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HYBRIDIZATION OF SOME DERIVATIVES OF CYCLOBUTENE

M. RANDIC and LJ. VUJISIC

Ruder Bodkovié Institute, Zagreb and Boris Kidri¢ Institute of Nuclear
Sciences, Beograd

The electronic structure of some derivates of cyclobutene was studied
by the metod of maximum overlap using Clementi atomic orbitals, under the
assumption that the bond energies are proportional to the corresponding
overlap integrals. The bending of bonds in the ring was confirmed in all
molecules. By comparing the results for cyclobutene and those for its deri-
vatives with exocyclic double bonds, rehybridization of the carbon skeleton
was proved.



V. METALLURGY

SELECTIVE Mn REDUCTION IN CAST IRON

R. BOTRA and D. MITKOV
Motor and Tractor Factory, Novi Beograd

Direct production of ferittic nodular iron requires basic metal with low
Mn (less than 0.30%). To examine possible alternatives for special low Mn
pig iron, selective reduction of Mn in cupola metal in ladle was studied.

Pyrite'in quantities of 0.5%0—1.7% provided an efficiency of Mn reduction
from 26 to 60°. Carbon and silicon contents were practically not influenced
by the treatment. Increase in S was substantial, but S is normally reduced
during the later phases of nodular iron production. It is further planned to
examine the influence of possible inhibitors on spheroidal graphite formation.

MAGNETIC ANNEALING PHENOMENA IN METASTABLE
Fe—Cu SOLID SOLUTIONS

R. M. SOFRENOVIC
Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd

An electron transmission study of metastable Fe—Cu solid solutions
prepared by “quenching” from the vapor phase provided strong evidence that
the decomposition process at elevated temperatures is significantly decreased
by the presence of a magnetic field. The precipitation of copper was decreased
by about three times probably due to an increase of the collision frequency
factor. The latter was caused by the magnetic field being perpendicular to
the main direction of diffusion of iron and copper atoms, in the direction
of film thickness.
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MICROSTRUCTURE AND MICROHARDNESS OF PLASMA-
SPRAYED TUNGSTEN CARBIDE COATINGS ON GRAY
CAST IRON

M. J. PAVLOVIC and 1. M. KLEJN
Boris Kidri¢ Institute of Nuclear Sciences, Vin&a, Beograd

Tungsten carbide coatings were plasma-sprayed on graw cast iron. The
microstructure and microhardness of three types coating of different initial
chemical composition were studied. From the results obtained, the possibilities
for application of these coatings are analysed.

BaSO, IN THE PRESENCE OF BASIC BLAST FURNACE
BURDEN COMPONENTS

A. MARKOTIC
School of Technology, University of Zagreb, Metallurgical Department, Sisak

The presence of BaSO, in burden ore cause troublé in blast furnace
operation and complicates the procedure of smelting.

The breakdown temperature of BaSO,, i.e. the temperature of its crystal-
lographic traneformation, has been investigated, and the results provides basis
for the detailed explanation of the behavior of BaSO, in the presence of the
basic burden components, primarly C (coke), Fe;0Os;, SiO,, MgO, CaO,
AlOs . ......

The experiments involved the destruction of BaSO, outside the blast
furnace, and the results have been applied to BaSO, — containing iron ore
from Vare$, on which the destruction of BaSO, was directly observed.

STABILITY OF BODY-CENTERED CUBIC STRUCTURE IN
METALS AND ALLOYS

M. JOVANOVIC
Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd
The effect of solute substitution in 52.5 at *e Au-Cd alloy at an electrom
concentration of 1475 has been studied to determine the stability of the
p-phase in the presence of elements of various atomic and ionic size, valency

and electronegativity. It is shown that a simple explanation of f-phase
stability in terms of readily available parameters is not possible.

[ 34
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The elastic constants of some single-crystal f-phase alloys were also
measured, to correlate them with fi-phase stability. A relationship has been
discovered between f-phase stability (measured in terms of the M tempera-

ture) and the shear resistance [110] [110].

SYNTHESIS OF WUSTITE (FeO)
M. PRELOSCAN
Institute of Metallurgy, Sisak

In order to get pure wiistite, which is necessary in the quantitative
determination of iron oxides by X-ray diffraction, three types of laboratory
experiment were conducted:

1 hydrogen reduction of pure hematite at 800°C.

2. heating a stoichiometric mixture of iron and magnetite powder at

800°C in a neutral atmosphere and rapid cooling

3. heating Fe;O; and Fe mixture at 900°C in a nitrogen atmosphere

" Insufficiently rapid cooling is the difficulty of the first method, and
because of which some wiistite decomposes into FeyO, and Fe.

By the second method wiistite of satisfactory punity was obtained (99,6%
FeO; 0,4%0 Fe) but because magnetite first has to be produced in the laboratory,
the process is rather difficult.

The third method is the most economical, since hematite and iron powder
are easily obtained, the procedure is rather quick and it gives the best results

CHARACTERISTIC OF THE LAYER ADHERING TO THE
DECANTED SOLID-LIQUID INTERFACE

b. MILOSAVLJEVIC

Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd

In the study of the morphology of the solid-liquid interface decanting
is still the most widely used technique. However a layer of the melt adheres
to the decanted interface and masks the finer details. Up to now, endeavors
have been focussed mostly on getting the adherent layer as thin as possible,
neglecting its characteristics.

In this work the structure of the adherent layer as a function of some
solidification parameters (iemperature gradient at the interface and rate of
interface advance) has been studied. It was found that the structure of this
layer depends upon cooling conditions but also upon the width of the interface.
With increase of the ratio G/R, the boundary between the specimen and the
frozen adherent layer becomes sharper.
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QUANTITATIVE DETERMINATION OF IRON OXIDE BY X-RAY
DIFFRACTION )

Co V. NOVOSEL .— RADOVIC

Institute of Metallurgy, Sisak

By quantitative analytical chemistry it is usually very difficult to
distinguishing the chemical indentity of various phases in a mixture and
determine. them. X.ray diffraction analysis.is much more convenient, since.
each component of the mixtuxje produces its characteristic pattern independent
of the others. The intensity of each component’s pattern is proportional to
the amount present, so that quantitative analysis can be developed. For
example, analytical determination of iron oxides in the presence of other
components becomes routine by diffraction, but difficult or impossible by
chemical methods.

A method. of quantitative iron oxide analysis on a scintillation counter
X-ray diffraction spectrometer has been developed. It eliminates many of
the difficulties of the chemical methods and is appliciable to a wide variety.
of mineral powders over a range of a few percent. The method is particularly
suited to rapid analysis required in monitoring reduction processes, plant
output or desired for research.

The method in non-destructive.

Calcium fluoride is employed as an internal standard. The accuracy of
the analysis is affected by the followmg factors:

a) reproducibility

b) particle size of iron oxides

c) line coincidences

'I;hese factors are discussed and it is concluded that the major shortcom-

' ing is lack of reproduc1b11ity, probably due to inhomogenity of the mixture
of sample ore, sinter, scale and internal standard.

THE APPLICATION OF DOMESTIC PRODUCTS
IN METALLOGRAPHY

B. LUKIC and B. MILOSAVLJEVIC

. Boris Kidri¢ Institute of Nuclear Sciences, Vinta, Beograd

- The possibility of metallographic preparation of some metals and alloys
(copper, tin, zinc, brass, bronze, new silver, stainless steel, gray cast iron and
aluminum alloys) with materials produced in Yugoslavia has been studied.
It .was found that some domestic polishing pastes can be used in metallo-
graphy. The polishing effects -of these pastes were compared and optimum
conditions for their use are suggested.
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It is shown that by using selected domestic products (mounting resin,
cloths, felts and polishing pastes) and foreign products which are always
available on the market (emery papers), one can get specimens quite satis-
factory for metallografic analysis. Therefore there is no need to import the
expensive materials for metallography.

TEMPERATURE DEPENDENCE OF MODULS OF ELASTICITY
OF ZIRCALLOY-4

2. SPASIC and G. SIMIC
Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd

This research was necessary for the development and testing of nuclear
fuel elements. The temperature law of the moduls of elasticity of Zircalloy-4
is determined and described. The results obtained for the temperature range
27°—400°C are compared with similar data from the literature.

EFFECT OF FATIGUE ON MICROSTRUCTURE
OF Zr-1.5 WT% Sn

V. M. STEFANOVIC, O. NESIC and 2. SPASIC
Boris Kidri& Institute of Nuclear Sciences, Vinda, Beograd

The effect of pure one-direction cyclic loading on the tensile properties
and microstructure of Zr-1,5 wt.% Sn alloy (Zircalloy-2) was examined. The
loading was in the range of elastic and plastic strains. The results of tensile
testing indicate that the alloy is only slightly hardened by low or high
cycling fatigue. Microstructural changes were studied by optical and trans-
mission electron microscopy. An increase of dislocation density in the alloy
was observed.

PHYSICO-CHEMICAL PROPERTIES OF ELECTROLYTE FOR
ELECTROLYTIC COPPER REFINING

S. PORDEVIC, M. PJESCIC, Z. STANKOVIC and V. DUNJIC

School of Technology and Metallurgy, Beograd, Faculty of Mining and
Metallurgy, Bor and Copper Institute, Bor

In order to find out the optimum conditions for electrolytic copper
refining the following properties of the electrolyte were determined: 1. —
conductivity; 2. — density; 3. — viscosity; and 4. — vapor pressure. All
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these parameters were measured in the temperature range 45 to 75°C, a copper
concentration range 0.5 to 1.0 moles per liter and a sulphuric acid concentra-
tion between 1.5 and 2.5 moles per liter. From the results the temperature
dependences of the conductivity, density, viscosity and vapor pressure are
derived.

CELL VOLTAGE DISTRIBUTION ON TANKS FOR
ELECROLYTIC COPPER REFINING

V. DUNJIC, M. JUSCEK and S. PORDEVIC
Copper Institute, Bor and Faculty of Technology and Metallurgy, Beograd

The cell voltage on tanks for electrolytic cooper refining in Bor was
measured over one year and its distribution on counter e.m.f., electrolyte,
electrodes, bas-bars and various sorts of contacts was determined. The results
are discussed regarding electric power economization.

VACUUM COPPER — PRODUCTION METHODS AND
PROPERTIES

I. STOJSIC, S. TODOROVIC and Lj. GLISOVIC

Institute for Technology of Nuclear and Other Mineral Raw Materials,
Beograd and Cable Factory, Svetozarevo

The metallurgy laboratory of the Institute for Technology of Nuclear
and Other Mineral Raw Materials is carrying out research concerning the
refining effect of vacuum remelting of copper cathodes from RTV—Bor as
a function of parameters of induction, arc and electron beam melting. Si-
multaneously, the Metallurgy laboratory of the Research and Development
Center of the Mosa Pijade Cable Factory is carrying out a program of
determination of the range of characteristics of vacuum-melted copper.

The report gives the first results concerning the refining effects of the
methods of copper vacuum melting tested and some measurements of physical,
mechanical and metallurgical properties of vacuum-melted cathode copper.
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THE EFFECT OF ANODE COPPER ON THE PROPERTIES OF
ELECTROLYTIC COPPER POWDER

J. DIMITRIJEVIC and S. PORDEVIC
Copper Institute, Bor and Faculty of Technology and Metallurgy, Beograd

Anode copper for electrolytic production of copper powder is cathode
copper from electrolytic copper refining or wirebars. Electrolytic copper
includes surface active substances which are added during electrolytic
refining. During annodic dissolution of the copper all these substances are
released into the electrolyte. By titralion with potassium permanganate it
was found out that the quantity of organic substances in the electrolyte
increases with the time of electrolysis.

Particle size distribution, apparent cdensily and fluidity were different
for copper powder obtained under the same conditlons from anode copper
of various origins. :

REFINING SULFURIC ACID AND AMMONICAL SOLUTIONS
OF NICKEL FROM COPPER

V. KNEZEVIC and M. TOMASEVIC

Institute for Technology of Nuclear and Other Mineral Raw Materials,
Beograd

- Leaching laterite ore of nickel with sulphuric acid and leaching nickel
concentrate with ammonia yield solutions which contain some cooper. To
remove copper from the acid solutions we studied both the method of cemen-
tation by active nickel powder and precipitation with hydrogen sulphide. We
also studied the possibility of cementing copper from ammonical solutions
of nickel.

The concentration of copper in solutions after cementation is 7—8 mg/lit
and when doing the cementation from ammonical solutions it is necessary
to use a closed system at 80“C.

The removal of copper from sulphuric acid solutions of nickel by pre-
cipitation with hydrogen sulphide is more effective than cementation by active
nickel powder. The concentration of copper in solution after precipitation is
0.02 mg/lit. The process can be readily monitored via the potential change of
an indicator platinum electrode conected with a saturated calomel reference
electrode.
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EQUILIBRIUM DISTRIBUTION OF COBALT AND .NICKEL
WITH ALKYLPHOSPHORIC ACID AND «-HYDROXYOXIMES
IN LIQUID EXTRACTION OF METALS FROM SULPHATE
SOLUTIONS

V. ZIVANOVIC

Institute for Technology of Nuclear and Other Mineral Raw Materials,
Beograd : :

Liquid-liquid equilibrium data have been obtained for the distribution of
cobalt and nickel between aqueous sulphate solutions: and kerosene solutions
of D,EHPA and Lix 63. The efficiency of cobalt and nickel extraction was
examined as a function of: pH, organic solvent composition, phase ratio, con-
tact time and other parameters.

It was found out that nickel and cobalt could be separated with a suitable
mixture of these two extractants in kerosene. The best separation coefficient
was obtained at pH 1.5.

The investigations were performed with leach liquors of nickel ore from
Gole&

DETERMINATION OF THE EFFECTIVE DISTRIBUTION
COEFFICIENTS OF IMPURITIES IN LEAD REFINING
BY ZONE MELTING :

D. BPURKOVIC and S. PETROVIC

Institute for Technology of Nuclear and Other Mineral Raw Materials,
Beograd )

Using the transition point method the effective distribution coefficients
of a number of impurities in lead during its refining by zone melting have
been determined. Refining was done at travel rates of 0.8; 0.6 and 0.4 mm/min.
By extrapolation to zero rate ihe equilibrium distribution coefficients were
determined. For analysis of impurity distribution the spectrographic method
was used. We also determined the maximum possible errors of the effective
distribution coefficients.
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THERMAL DECOMPOSITION OF MOLYBDENUM
PENTACHLORIDE

D. DPURKOVIC

Institute for Technology of Nuclear and Other Mineral Raw Materials,
Beograd

The rate of thermal decomposition of molybdenum pentachloride was
investigated. Solid molybdenum pentachloride was evaporated at 100 to 150°C
and decomposed on a resistance-heated molybdenum filament and graphite
ring with removal of chlorine.

From the test results, the order and specitic rate of the decomposition
reaction in the kinetic range and the energy of dissociation of molybdenum
pentachloride have been determined.

The refinement of molybdenum obtained by this method is analysed.

LEACHING OF URANIUM DURING ORE GRINDING
N. VRACAR and D. MILIC

Institute for Technology of Nuclear and Other Mineral Raw Materials,
Beograd

Uranium ore grinding with a “pebble” grinding charge in the presence
of sulphuric acid solution was investigated. During this procedure simulta-
neous leaching of uranium takes place. The first series of experiments was
done using 1 kg of the ore, 2.5 kg of “pebble” grinding charge and a solid:
liquid ratio of 2:1 in a laboratory porcelain mill. Subsequent experiments
were done in an iron mill lined with acid-resistant hard rubber. The feed was
5 kg ore with 10 kg “pebble” and a solid: liquid ratio 2:1.

The dependence of uranium solubility on grinding time and the sulphuric
acid concentration was studied. Under the conditions investigated a 60—90%e
yield of uranium was obtained.
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A STUDY OF THE POSSIBILITY OF SEPARATING URANIUM
FROM INDUSTRIAL PHOSPHORIC ACID

M. LAZAREVIC and A. DELEON

Institute for Technology of Nuclear and Other Mineral Raw Materials,
Beograd

The aim of this was to investigate the possibility of separating uranium
from the phosphoric acid produced by wet sulphuric acid dissolution of pho-
sphate bearing rocks. This acid with 28—32 mgr/lit P:Os is a potential reser-
voir of uranium. Uranium was extracted from it by liquid-liquid extraction
with organo-phosphorous compounds. Special attention was devoted to the
influence of fluorine and the EMF on the uranium distribution coefficient.

So far the following extracting media have been tried: DDPA, MBPA,
DBRA, DZEHPA, and kerosene. Under the optimum extraction conditions
best results were obtained with DDPA. The uranium was separated from the
organic phase with concentrated sulphuric acid.



VI. CHEMICAL ENGINEERING

A SURVEY OF AND PROPOSALS FOR BASIS TERMS
IN CHEMICAL ENGINEERING

8. KONCAR-DURDEVIC, A. TASIC and B. DORDEVIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

Some important new basic terms with corresponding definitions are pro-
posed. The terms aim to achieve exactness of concept while being in spirit of
the language. Most of the technical and chemical engineering terms at present
used in Yugoslavia are accepted without discussion.

METHODS OF CALCULATING DIFFUSION COEFFICIENTS FOR
BINARY AND TERNARY NON-ELECTROLYTIC SOLUTIONS

L JUSTINIJANOVIC, B. PORDEVIC, A. TASIC and D. SIMOVIC

Institute of Chemistry, Technology and Metallurgy, Beograd, and Faculty
of Technology and Metallurgy, Beograd

The knowledge of the mutual diffussion coefficients and ternary diffusion
coefficients at all concentrations is very important for determination of binary
and ternary three dimensional graphs of diffusion coefficient against con-
centration.

The applicability of some methods for calculating binary and ternary
diffusion coefficents has been examined. The results are compared and are
found to agree with experiment.
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ANALYSIS OF BINARY DIFFUSION MEASUREMENTS
IRREVERSIBLE THERMODYNAMICS

B. PORDEVIC, A. TASIC, N. AFGAN and D. MALIC

School of Technology and Metallurgy, Beograd, Institute of Chemistry,
Technology and Metallurgy, Beograd, and Boris Kidri¢ Institute
of Nuclear Sciences, Vinéa

_ Diffusion in binary non-electrolytic solutions has been studied by the
method of linear nonequilibrium thermodynamics.
1t is shown that the phenomenological coefficients can give information
about both ideal and non ideal systems and also about systems with associating
polymers and compound formation. '
The thermodynamic treatment is based on our experimental investigation
of ideal and non ideal binary systems.

THE ONSAGER RECIPROCAL RELATION FOR TERNARY
ISOTHERMAL DIFFUSION IN NON-ELECTROLYTIC
LIQUID SYSTEMS

B. DIMITRIJEVIC, A. TASIC, D. NASTOVIC, N. AFGAN and D. MALIC

School of Technology and Metallurgy, Beograd, Institute of Chemistry,
Technology and Metallurgy, Beograd, and Boris Kidri¢ Institute
of Nuclear Sciences, Vinéa

Onsager’s reciprocal relation for the ternary diffusion of nonassociating
systems is discussed. It is shown that coefficients of ternary diffusion and the
phenomenological coefficients may be determined from experimental measu-
rements of the friction coefficients. It can be concluded that the hydrodynamic
approach should play an important role in describing multicomponent dif-
fusion.

APPLICATION OF SIGNAL FLOW GRAPH TO ANALYSIS
OF ABSORPTION DYNAMICS

M. BOGOSAVLJEVIC and M. POPOVIC
School of Technology, Novi Sad

This paper presents a topological methad using a signal flow graph for
the dynamic characteristics of absorption. Using a mathematical model it is
possible to give a simplified representation of the dynamic pattern in a mul-
tistage absorption column.
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POSSIBILITIES OF APPLYING ZIGZAG SYSTEM FOR
SIMULTANEOUS DRYING AND GRADING

B. PEROVIC
Institute of Chemistry, Technology and Metallurgy, Beograd

One of the main disadvantages of conventional drying is unequal final
moisture distribution. Many attempts have been made to overcome this dis-
advantage, mainly based on the discovery that the larger and wetter, (i. e
heavier) particles stay longer in the gaseous fluid flow of the mass and heat
carrier.

Analyzing the kinetics of particle motion in a zigzag system the author
arrives at the conclusion that such a system could be satifactory for pneuma-
tic drying. This application gains in signiticance when combined simulta-
neously with grading for which zigzag systems are already applied. This would
offer the possibility of using one apparatus, based on the =zigzag principle
instead of two as up to now.

EFFECT OF JET DISTRIBUTION ON THE STATE
OF GAS-SOLID SPOUTED BED

D. V. VUKOVIC and R. MILJKOVIC-NAPESKA

Schaol of Technology awnd Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

In a gas-solid spouted bed of monodispersed glass beads the influence
of air jet distribution on the pressure drop in the bed, spouting velocity and
the mixing of solid particles was investigated. Correlations between the cha-
racteristic parameters of the system are presented.

FLOW PATTERN OF A LIQUID-SOLID SPOUTED BED

D. V. VUKOVIC and F. POPOVSKA

School of Technology and Metallurgy, Beograd and Faculty of Technology
and Metallurgy, Skopje

The hydrodynamics of a water spouted bed with spherical glass beads
was determined. The influence of packed bed depth on the pressure drop.
spouting and mixing of the beads was investigated.

Correlations for the spouting velocities are derived.
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HYDRODYNAMIC INVESTIGATIONS OF SCALED UP
PUMP-MIX EXTRACTOR. POWER NUMBER AND
HOLD UP OF DISPERSED PHASE

M. PERUNICIC, V. PAVASOVIC, A. TOLIC and A. CERMAK

Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd
and UJV ReZ%, Prague, Czechoslovakia

Hydrodynamic tests on three unit stages of the mixer settler made it
possible to analyze a dimensional equation for the power number of the form.

Np = f(Re, Er, L/D)

Using the above equation, experimental relationships were derived ena-
bling calculation of the power for different operating conditions.

Preliminary hydrodynamic investigations of the mixer settler showed that
the hold-up of dispersed phase in the mixing chamber depends on the geo-
metry and hydrodynamic parameters, so that it can be represented in the form:

Va4
"v—-f(vd, llvo, D, L, o, pQ

o

Dimensional analysis of this dependence yields a dimensional equation
of the form

By using the experimental results it is shown that the above equation
has the simple form

Ya_, (_P QL .)K°
vV, °\vy,nD

The constant Ae and the exponent K¢ were determined for operating
conditions requiring a uniformity of mixing of over 90% since this is the sort
of value needed for practical applications.

‘
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HYDRODYNAMIC INVESTIGATIONS OF SCALED-UP
PUMP-MIX MIXED SETTLERS. UNIFORMITY -
OF MIXING AND MIXING INDEX

V. PAVASOVIC, M. PERUNICIC, A. TOLIC and A. CERMAK

‘Boris Kidrié Institute of Nuclear Sciences, Vinéa, Beograd
arnd UJV ReZ, Prague, Czechoslovakia

"Scale-up of the laboratory- Pump Mix mixer settler .was performed
according to the principles of similarity. Parameters obfained by a theoretical
study of the scale-up made it possible to construct and build the unit stages of
extractor on which comparative hydrodynamic investigations were made.

This paper gives the results of some hydrodynamic experiments relating
to the uniformity of mixing which was experimentally determined by the
homogeneity method for a two-phase liquid system. The results are shown in
dependence on geometncal characteristics of the extractor, r. p. m. of the agl-
tator, d:spersed to continudus phase flow rate ratio and total volumetric
flow rate.

From an analysis of the results a dimensional correlation dependence
between the uniformity of mixing and the above geometrical and hydrodyna-
mic parameters has been derived.

DETERMINATION OF DENSITY OF VOLATILE LIQUID
MIXTURES BY THE MAGNETIC FLOAT METHOD

A. TASIC, P. PAVLOVIC and B. DORDEVIC

School of Technology and Metallurgy, Beograd, Boris Kidri¢ Institute
of Nuclear Sciences, Vinéa, and Institute of Chemistry,
Technology and Metallurgy, Beograd

A magnetlc ‘float apparatus for the determmmg the denslty of volaule
liquid mixtures has been constructed, and tested on the bmary mxxtures
acetone-benzene, benzene-carbon tetrachloride and acetone-carbon tetrachlo-
ride. It is possible to measure densities in the range 0.75—1.6 g/cm?® using two
floats. The sample necessary for measurement is 10 cm®. The overall maximum
error of measurement is + 1.1 X 10— g’cm’.
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- DETERMINATION OF THE VAPOR-LIQUID EQUILIBRIUM
‘DATA FOR THREE—COMPONENT SYSTEMS

A. TASIC, B. DORDEVIC, D. BUKUR and D. SIMONOVIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

The isobaric vapor-hquid equllxbrxum data were determmed experimen-
tally for three binary systems whose components are constituents of a ternary
system. The data obtained are thermodynamically. verified. From them the
vapor-liquid equilibrium parameters for the corresponding temary system are
derived by a graphical-analytical method .

TEMPERATURE FLUCTUATION MEASUREMﬁNT
IN TWO-PHASE BOUNDARY: LAYER . .

LJ. JOVANOVIC, V. PISLAR, M. STEFANOVIC and N. AFGAN

Boris Kidri¢ Institute of Nuclear Sciences, Vinéa, Beograd

The temperature fluctuation in a two-phase boundary layer was measured
with a low-inertia thermocouple. By statistical processing of the thermo-
couple signal temperature distribution functions in the two-phase steam-water
mixture were obtained. From the disiribution the most probable temperatures
of each phase at different distances from the heated surface in a pool boiling
of water are calculated. Frequency analysis of the signal ylelds the spectral
power density as a function of frequency for different locations of the ther-
mocouple.

GASEOUS CURTAINS FOR PREVENTING OIL FILM
SPREADING ON LIQUID SURFACE

F. ZDANSKI, S. KONCAR-DURKOVIC and V. VUCKOVIC

School of Technology and Metallurgy, Beograd and Institute of Chemistry,
Technology and Metallurgy, Beograd

Investigations were conducted to evalute ways of preventing an oil film
spreading on the surface of water. The oil film was compressed by means of
an air curtain. This barrier allows free passage of objects and free flow of the
bulk liquid.
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THE ROLE OF PROFESSIONAL ASSOCIATIONS, SOCIETIES
AND UNIONS IN THE APPLICATION AND PREPARATIONS
OF LEGAL REGULATIONS IN THE FIELD OF
INDUSTRIAL PROPERTY PROTECTION

V. KOPTA

Yugoslav building center, Beograd

Laws and Rules from the field of industrial property protection regulate
relations ruling in economy. These relations change according to the degree
of development both in economy and in society as a whole. Therefore, it is
necessary for professional quorums from industry to give their own judgement
about the development and to suggest adequate measures which will chara-
cterize this phase of the development, so that the laws brought against these
judgements could represent real relationships between the working capacities
in our society.

To illustrate this, several characteristic examples of such actions in the
world practice of industrial property protection have been given.
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INFRARED SPECTRA OF 2-THIONOTHIAZOLIDINE-4-ONES.
THE EFFECT OF THE THIONO GROUP ON THE AMIDE
CARBONYL FREQUENCY

by

ALEKSANDRA M. STOJILJKOVIC, RUZICA M. TASOVAC
and ALEKSANDAR M. JOKIC

In the course of an investigation on thiazolidine chemistryV we
have studied the infrared spectra of a series of 2-thionothiazolidine-4-ones,
and in this paper we report on the position of the thiono and the amide
carbonyl frequency in the spectra of these compounds. We have also carried
out a correlation of the infrared spectra of thiazolidine-4-ones and imida-
zolidine-4-ones, based on the literature data.

Published data on the position of the thiono (C = S) stretching fre-
quency in various systems show that it is not precisely localized and that
it depends greatly on the structural environment; it can vary within the
range 1550—850 cm-! ®. According to C.N.R. Rao and R. Venkataraghavan®
it seems necessary to distinguish two groups of thiono derivatives: one in
which the thiono group is linked to atoms such as carbon, sulphur and
oxygen, and the other in which it is linked to one or two nitrogens. However,
in 2-thionothiazolidine-4-ones the thiono group is linked to a sulphur atom
on one side and to nitrogen on the other.

In the spectra of the 3,5-disubstituted and 3,5,5-trisubstituted 2-thio-
nothiazolidine-4-ones listed in Table I we observed strong absorption bands
in the 130)—1100 cm-! region. Regardless of the substituent all these com-
pounds exibited very intense absorption (comparable to that of a carbonyl)

& the 1250—1200 cm-l region, and a second much weaker absorption in
® he 1150—1100 cm-! region. The corresponding thiazolidine-4-ones, obtained
by Raney nickel desulphurization of the thiono group®, exhibited no in-
Jense bands in these regions, but comparatively weak absorptions which
are probably due to different deformation vibrations. No other bands cha-
racteristic of the thiono group and absent from the spectra of thiazolidine-
4-ones were observed. On the basis of this evidence, the bands appearing
in the 1250—1200 ¢m-! and in the 1150—1100 cm-! regions may be assigned
to the stretching frequency of the thiono group in 2-thionothiazolidine-
-4-ones.

On the other hand inspection of the spectra of 2-thionothiazolidine-
-4-ones revealed a rather high frequency for the amide carbonyl. All 3,5-di-
substituted and 3,5,5-trisubstituted derivatives listed in Table I showed
an intense amide carbonyl absorption in the 1750—1700 ¢m-! region, loca-
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TABLE 1
2-Thionothiazolidine-4-ones Whose Infrared Spectra Were Studied
A. RICH—CO R!': CH,— Rt: C,H,—
GH,— CeHs—
R? (CZ,H,- C.H,—c-: H
Ne” Hy— ?-CH,C,H,—
T GHi— #-CH,CH,—
CH,— p-CH,C¢H,—

3,5-Disubstituted 2-thionothiazolidine-4-ones

CH,
B. C,H,—CH
L R*: C,H,—
H R? p-CH,C H,~
| |
CR, S

(both diastereo’somers in each case)
3,5,5-Trisubstituted 2-thionothiazolidine-4-ones

lized at 1735 om-! in the most of the derivatives (normal-chain amide band
usually appears below 1700 cm-1). At first glance this hxgh amide carbonyl
could be ascribed to strain effects of the five-membered ring. If this were
true, the corresponding thiazolidine-4-ones would also be expected to exhibit
a high amide carbonyl. However, the products obtained by desulphuration
of the thiono group of compounds listed in Table I (1) showed normal
amide carbonyl absorptions in the 1670—1640 cm-! region. Valuable evi-
dence was obtained from 3,5,5-trisubstituted derivatives in which one
substituent possessed an open-chain amide carbonyl (compounds B in
Table I): the spectra of these compounds showed two amide carbonyl
peaks, one above and the other below 1700 cm-1. In the spectra of the corres-
ponding 2-methylene compounds the latter frequency remained unchanged
and was therefore assigned to open-chain amide carbonyl, and the former
was replaced by a new peak which was close to the open-chain amide car-
bonyl but always appeared at a somewhat higher frequency, probably due
to some steric effects.

The observed values of the amide carbonyl frequency of the com-
pounds listed in Table I are in agreement with the spectra of 2-thionothia-
zolidine-4-ones reported by other authors®. Reviewing the spectra of
2-alkylthiazolidine-4-ones we found that the amide carbonyl frequericy
in these derivatives appears below 1700 om-1, in the 1680—1660 cm-! re-
gion®, In the case of pseudothiohydantoin, in which the thiono group is
replaced by an imino group, the amide carbonyl appears at 1655 cm-1 ®.
These findings suggest that not strain but the thiono group is responsible
for shifting the amide carbonyl to above 1700 cm-1.

To get evidence about whether the effect of the thiono group on the
position of the amide carbonyl is specific for the thiazolidine ring or not, we
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tried to correlate our results with those reported for other azolidine-4-ones.
Unfortunately the only available data were those referring to imidazolidine-
4-one derivatives. In the spectra of 2-thionoimidazolidine-4-ones the amide
carbonyl was found to be high, in the 1770—1740 com-! region (?, whereas
the corresponding 2-methylene derivatives display a strong amide carbonyl at
lower wave numbers 1710—1690 com-1 (®,

On the basis of the above data it is evident that the thiono group is
the main factor' shifting the amide carbonyl to higher frequencies. A pos-
sible explanation would be as follows: the position of the amide carbonyl
is primarily governed by the polarity of the carbonyl. In thiazolidine-4-ones
and imidazolidine-4-ones the polarity of the carbonyl is decreased by the
presence of nitrogen, as in all amides. However, where there is a thiono
group adjacent to the nitrogen it interacts with nitrogen, inhibiting the
conjugation of carbonyl with nitrogen, increasing the polarity of the carbonyl
and shifting it to a higher frequency. The increased polarity of the carbonyl
due to the presence of a thiono group in the 2-position is also manifested
in the increased chemical reactivity of hydrogens of the 5-methylene group
in different azolidine-4-ones, as established by S. N. Baranov(®.

One can postulate resonance stabilization between the main reso-
nance structures:

CH,—C=0 CH,—C—=0 ~ CH—C—0-
 NR L oadr Lok
AN C/ e AN C 7 e AN C /
Il é } I
S - S
@ ®

Since sulphur is a third period element it forms double bonds less readily
than oxygen®, which is a second period element, and the C = S bond has
a greater tendency towards a partial single bond character. Therefore the
contribution of the resonance structure (a), which increases the polarity
of carbonyl, is greater than that of the resonance structure (b). This con-
tribution is manifested in a shift of the amide carbonyl of 2-thionothiazoli-
dine-4-ones and 2-thionoimidazolidine-4-ones to higher frequencies in
comparison with the amide carbonyl of the corresponding 2-methylene
derivatives.

EXPERIMENTAL

3,5-disubstituted and 3,5,5-trisubstituted 2-thionothiazolidine-4-ones
(Table I) were prepared according to procedures described in previous pu-
blications®. The corresponding thiazolidine-4-ones were obtained by
Raney-nickel desulphurization of the thiono group®.

Infrared spectra were recorded in KBr pellets on a Perkin-Elmer
Infracord Model 137.

* It should be noted that a carbon-sulphur double bond results from the less
favorable 2,—3d overlap.



SUMMARY

Characteristic absorptions in the 1250—1200 c¢m-! and in the 1150—
1100 cm-! region in the spectra of 2-thionothiazolidine-4-ones are assigned
to stretching frequencics of the thiono group. The assignment is based on
the disappearance of these bands in the spectra of the corresponding 2-methy-
lene derivatives.

The amide carbonyl absorption in the spectra of 2-thionothiazolidine-
-4-ones and 2-thionoimidazolidine-4-ones is found at a rather high fre-
quency considering its position in the spectra of thiazolidine-4-ones and
imidazolidine-4-ones. The shift to higher frequencies is ascribed to the
presence of the thiono group, and is explained by the nature of the carbon-
-sulphur double bond.

Department of Chemistry, Received 24 November, 1969
School of Sciences, Belgrade University,

and Institute of Chemistry, Technology

and Metallurgy, Belgrade, Yugoslavia
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THE REFORMATSKY REACTION WITH SOME CYCLIC IMIDES. I
PREPARATION OF 3-SUBSTITUTED PHTALIMIDINES

by
LUCIJA 8. ARSENIJEVIC and DANICA Dj. STEFANOVIC

Heterocyclic nitrogen compounds can be obtained by the Reformatsky
reaction starting with a cyanoester or halonitrile, yielding compounds with
a pyridine®: ®, pyrrole‘®, pyrrolidine® ¥, isoquioline®, Al-pyrroline(?,
Al-piperideine(?, or isoindoline® ring. The last was obtained by the Re-
formatsky reaction from cyanoester I, the intermediate cyclic acylimine II
being isomerised into enamide III. On introducing «-bromoester with a
tertiary bromine atom into this reaction in order to prevent the isomeri-
sation, instead of acylimine IV its reduced product V was obtained:

CHy

N /
@coon + cHy -?u—cooa' I _ CH —COOR' —— o
. Br N—=2ZnBr
AN
1 4 or
CHjy cH
)

L coon |
CH—COOR C—COOR'
N ——
NH

0
1. 0
mu.

CH3  CH3

/ CHy CH
\C—COOEt N/ 3
N : C—COOEt
N
0
Iv. 0

v

The unexpected fromation of phtalimidine V instead of acylimine
prompted us to try the synthesis of the latter in another way. The Refor-
matsky reaction of phtalimide with a-bromoisobutyrate offered an opportu-
nity, provided the reaction was carried out in the same way as with the N-
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substituted phtalimide*, and the B-hydroxyester VIIIc could be dehydrated
by the elimination of the hydroxyl group and hydrogen from the NH-group.

The reactions of phtalimide with bromoacetic and a-bromopropionic
acid esters are also described. ‘

When the Reformatsky reaction with phtalimide was carried out in
ether or benzol the yields were very poor because the presence of active
hydrogen made the N-zinc bromide complex precipitate which hindered
the reaction of the carbonyl group. This difficulty was overcome by using
tetrahydrofurane as the solvent.

When phtalimide reacted with an excess (1 : 3) of bromoacetic ester
and zinc, B-hydroxy ester VIIIa was obtained; its infrared spectrum (of
a diluted solution in CHCl,) showed characteristic absorptions .at 3590 cm-! -
(OH-group), 3445 cm-! (NH-group), 1735 cm-! (CO ester) and 1710 om-!
‘(lactam CO group). This compound readily gave up a molecule of water
on heating with xylene in a Dean-Starck apparatus to yield «, 3 nonsaturated
ester IXa. The infrared spectrum of this compound (i.e. of its dilute solution
in CCly) did not show an absorption at 3600 cm-! but only at 3390, 1727,
1684 and 1645 cm-1 (NH-group, Co-group of «, f nonsaturated ester, CO-
group of y-lactam and the olefine double bond). If this nonsaturated ester
was heated to boiling point with dilute solution of petassium hydroxide
in methanol, the potassium salt of the a, f nonsaturated acid precipitated
almost quantitatively even after a short heating. The molecular weight of
this acid, determined by acndlmetry, agreed with formula Xa (found: 188. 2;
calculated: 189.1).

The compounds IXa and Xa are enamides; this was proved by heating
them with hydrochloric acid, giving o-acetylbenzoic acid (XIIa). The trans-
formation of cyclic enamides into keto-acids under the influence of acids
has already been described in references (3) and (6).

The reaction of phtalimide with ethyl a—bromopropionate and zinc was
carried out in the same way as with bromoacetic ester, giving compound
VIIIb, whose IR-spectrum (of a dilute solution in CHCI;) had absorpnon
bands similar to B-hydroxy ester VIIIa, i.e. 3590 cm-! (OH-group), 3440 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>