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Abstract: in esterification reaction of the waste diisopropyl ester dehydration by isopropyl alcohol, distillated
from the waste isopropyl alcohol distillated as a catalyst the cationite KU-2 have been used. Yield of esterificate
in optimal conditions made up 86.45% from theoretical possible.

Synthesized product have been used as addition to industrial samples of diesel fuels and transformer oil for
improvement of their low temperature oil with freezing point (-52°C). After addition to highmentioned base
sample of transformer oil 7% of synthesized by us compound a freezing temperature decrease up to (-60°C).
Addition of esterificate in amount 20% mas. to diesel fuel, having freezing temperature (-42°C), decrease it up to
(-52°C).
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PA3PABOTKA 3KOJIOI'MYECKHN YUCTOI'O CEPHOKHUCJIOTHOI'O
MNPOU3BOACTBA T'NIAPATALIUU ITPOIINJIEHA
I'yceitnoBa MLA.

T'ycetinosa Mamanem Apug Koizvl - 00kmop GuaocoPuu o MexXHUHeCKUM HAYKAM, OOYeHm,
Kagheopa nepmexumuueckou mexHoIOSUU U NPOMBIUUIEHHOU IKONO2UU, XUMUKO-MEXHOIOSUYEeCKUL (aryibmemn,
Azepbaiiodxcanckuli 20cy0apcmeer bl yHugepcumem Heghmu u nPOMbIULIEHHOCTU
. Baxy, Azepbaiiosxcanckas Pecnybauxa

Annomayusn: ucnonvzosanue kamuonuma KY-2 6 xauecmee xamanuzamopa peaxyuu smepuuxayuy 0mxooog
abconromuposanus OUU3ONPONULIOB020 Upa U30NPONUIOB020 CHUPMA NO36071em c030amsv 0e30MX00HYI0
MEXHONL02UI0 NOLYHEeHUs. UONPURUILOBO20 CNUPMA, NPEeSPAMUMb 0MX00bl NPOU3BOOCMEA 8 YEHHBLI NPOOJYKII.
Cunme3suposantuvlil nPpOOYKM UCTONb308AILCSL 8 KAYecmae OONOIHEeHUs. K NPOMBIULIEHHBIM 00pa3yam OU3eibHO20
MONIUBA U MPAHCHOPMAMOPHO20 MACAA Ol YAYYUEHUST UX HUSKOMEMNEPAmypPHO20 MACld ¢ MOYKOU
samepsanus (-520°C). [locne dobasnenus Kk svipabomanHomy 6a3060my 06pasyy MpaHcHOPMaAmopHO20 MACid
7% cunmesupoBaHHbIX HAMU COCOUHEHUL CHUMICAIOM memnepamypy 3amopaxcudanus 0o -600°C.

Jobasrenue smepugpuxama @ xoruvecmae 20% mac. Ha ouzeibHoe MONaUo, MeMnepamypa 3aMopPaICUanHus (-
420°C), ymenvwaem e2o 0o -520°C.

Knroueswvie cnosa: ouusonponunosviii spup, KY-2, smupugpuxam, 6en3on, mpancgopmamopHoe macio.
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Production of isopropyl alcohol by sulphuric acid hydration of propylene in spite of imperfection from
ecological point of view up to present time didn’t lose its industrial significance.

By comparison of two industrial methods production of isopropyl alcohol by direct and sulphuric acid
hydration of propylene it is necessary to notice the high conversion of propylene by sulphuric acid method and
low (because of thermodynamical limitations) — by direct hydration.

In the work [1] a preferable use in industry of sulphuric acid method production of isopropyl alcohol was
noticed. In given work an attempt to improve the ecological and technological-economical indices of sulphuric
acid hydration of propylene by way of qualified use of wasters received in this production have been undertaken.
The chemism of the process sulphuric acid production of isopropyl alcohol consists from the following stages:
absorption of propylene by sulphuric acid by formation of sulphates; hydrolysis of alkylsulphates; separation of
received product (isopropyl alcohol) and side product (diisopropyl ether) from sulphuric acid with following
rectification by receive of chemically pure product [3, 4]. It is obvious, that by absorption of propylene by
sulphuric acid in conditions of industrial synthesis the side reactions of propylene oligomerization and propylene
and its olygomers oxidation proceed. By dehydration of isopropyl alcohol and diisopropyl ether the olygomers
and oxygencontaining compounds forming by that are stayed in cube residues.

The purposefulness of given research was investigation of composition, physical-chemical properties of
sulphuric acid production of isopropyl alcohol wastes and research of the ways of its rational use.

In connection with highmentioned from cube residue of the column dehydration of diisopropyl ether a light
fraction have been distillated, the analysis of which shown the availability content of diisopropyl ester and some



amount of propylene dimer. Diisopropyl ether (DIE) and dimer of propylene may be used as highoctane
components of gasoline. It is known that octane number of DIE determined by research method makes up 110
and by motor method — 99 [2]. Dimers and trimmers of propylee also possess by enough high antidetonating
properties, the octane number of which by research method make up 106 [3]. The cube residue of the column
dehydaration of DIE after distillation of light fraction was separated on the narrow fractions, composition and
physical-chemical properties of which have been determined by use of spectral analysis (IR and UV spectrums),
chromatographic and physical-chemical methods of analysis. Analysis shown a presence of propylene
olygomers (tri-, tetra, penta-) in amount 76 mas.% and oxygencontaining compounds in amount 24 mas.%,
mainly unsaturated aliphatic acids. The results of research were given in the works [4, 5] where also the
composition of cube residue of the column dehydration of isopropyl alcohol (1A), consisting from 91-92 mas.%
of isopropyl alcohol and 8-9 mas.% of mixture of propylene olygomers and unsaturated aliphatic acids is
indicated. An analogical composition of the cube residues of the columns dehydration of DIE and IA is
explained by that formation of IA and DIE take place in identical conditions absorption of propylene by
sulphuric acid and hydrolysis of alkylsulphates. Forming by that olygomers of propylene and oxygencontaining
compounds are stayed in corresponding wastes.

Before it have been shown that by drawing into reaction esterification by isopropyl alcohol of acid group,
containing in wastes and also by isopropyl alcohol, containing in waste of dehydration a product have been
received, which conditionally was named esterificate, which present itself the mixture from ester and unreacted
olygomers of propylene. Esterefication was conducted in presence of catalyst — sulphuric acid, by that in optimal
conditions of temperature and correlation of reagents a high yield equal 96.3 mas.% from theoretical possible
was achieved. At the present work as catalyst an ion exchange resin — cationite KU-2 have been used, which
allow to prevent a stage washing of reacted reaction mass from acid, i.e. exclude formation of acid sewage, allow
to conduct the process during a long time by continuous scheme, posses by high selectivity. Before experiment
the cationite KU-2 was transferred in active H-form, was dried after that a statical exchange capacity (SEC),
corresponding to 4.84 [6] have been determined. In reaction esterification the fraction 140-250°C have been
used, distillated from cube residue of the column dehydration of DIE and as a second reagent the isopropyl
alcohol, distillated from the cube residue of the column dehydration of isopropyl alcohol have been used. The
reaction have been conducted in three-neck flask, supplied by mixer, opposite cooler with Dine-Stark trap and
contact thermometer. A temperature was maintained to the nearest degree 10.5°C. At the reaction flask the
determine amount of initial reagents have been put: fraction 140-250°C of cube residue of the column
dehydration of DTE, isopropyl alcohol and catalyst — cationite KU-2. The process was continioned until a level
of separated water, collected in Dine-Stark trap become constant. The received reaction mass was settled,
filtrated, dried over calcium chloride and subjected to distillation for separation of received esterificate. Before,
influence of temperature and molar correlation of reagents on yield catalyst have been studied [4]. In given work
a possibility conducting of esterification reaction in presence of catalyst KU-2; influence of catalyst amount on
yield and distribution of reaction products have been studied.

The research was conducted by condition of constant correlation of reagents and constant temperature,
recognized an optimal in previous investigations by change only of catalyst amount.

The received experimental data are presented in tables 1, 2, 3.

Table 1. Esterification in presence of KU-2. Conditions: temperature — 87°C, correlation fraction (140-250°C): isopropyl
alcohol = 1:9.8 (mol). Amount of KU-2-9.24 mas.%

Was given Was received
components gram mas.% components gram mas.%
Benzene unreacted fraction 87 31.39
Benzene 87 31.39 140-250°C 40.8 1472
- —E0 -
Fraction 140-250°C waste of 97 15.40 Unreacted isopropyl 1101 39.72
DIE alcohol
o 8.7 3.14
Isopropyl alcohol 1195 43.11 Esterificate KU-2 28 10.10
0.2 0.07
KU-2 28 10.10 Waster losses 24 087
In all 271.2 100 In all 271.2 100

Yield of esterificate from theoretical is 21.3%.

Table 2. Esterification in presence of KU-2. Conditions: temperature-87°C, correlation fraction (140-250°C): isopropyl
alcohol = 1:9.8 (mol). Amount of KU- 2-11.38 mas.%

Was given Was received
components gram mas.% components gram mas.%
. Estereficate
N 0,
Fraction 140-250°C 42.7 14.99 Inreacted fraction 140- 40.8 14.33




250°C
Isopropyl alcohol 119.5 41.98 Unreacted isopropyl alcohol 11%899 41.44
87 30.56
Benzene 87 30.56 Benzene water 0.9 032
355 12.47
KU-2 355 12.47 KU-2 losses T 0.88
In all 284.7 100 In all 284.7 100

Yield of esterificate from theoretical is 51.86%.

Table 3. Esterification in presence of KU-2. Conditions: temperature—87°C, correlation fraction (140-250°C): isopropyl
alcohol = 1:9.8 (mol). Amount of KU- 2-13.42 mas.%

Was given Was received
components gram mas.% components gram mas.%
Fraction 140-250°C waste of 427 14.76 Estereficate unreacted 445 15.39
DIE ) ) fraction 140-250°C 7.09 2.46
Isopropyl alcohol 119.5 41.32 Unreacted isopropyl alcohol 108 37.35
1) Benzol 87 30.08
Benzene 87 30.09 2) water 0.9 031
40 13.83
KU-2 40.0 13.83 KU-2 losses 18 0.62
In all 289.2 100 In all 289.2 100

Analysis of data of the tables 1, 2, 3 show that increase of catalyst amount from 9.24 up to 13.42 mas.% in
composition of entered in reaction reagents essentially influence on yield of esterificate leading to increase from
21.3 up to 86.4% (accounting on fraction 140-250°C) from theoretical possible amount.

Subsequent research was conducted by increase of catalyst amount up to 15.0-17.0 mas.% in composition
entered in reaction reagents. But it wasn’t give an expreted result by increase of esterificate yield and therefore
wasn’t reflected in this article.

The physical-chemical properties and composition of received esterificates have been determined. The
chromatographic analysis, conducted on chromatograph LXM-8MD in conditions: phase-polysorb, length of
column — 2m, temperature 110-120°C shown existence in esterificate of 24% ester and 76% of propylene
olygomers.
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