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Nowadays production of lactic esters is one
of the challenges in the modern organic chemistry.
The esters form a part of essential oils composition
specifying their pleasant smell [1], they are used in
food and perfumery industry [2]. The esters include
a lot of biologically important substances and med-
ications [3]. The most promising esters application
results their usage as plasticizers for medical mate-
rials production based on polylactide.

Lactic esters are synthesized via the following
methods:

1. Esterification of lactic acid with alcohol in
the presence of acidic catalyst. Para-toluene sulfon-
ic acid, boric, phosphoric, sulphuric and other acids
are used as a catalyst to increase a reaction rate of
esterification without affecting an equilibrium state.

To change the equilibrium state and to enhance
the yield of esters the following methods are used:

* The use of one of the starting materials in
excess. Usually, the concentration of more
accessible reagent — an alcohol is increased.

* The ether or water removal forming in situ. For
a low-boiling ester synthesis the ester is driven
off in situ. For a high-boiling ester synthesis it
is preferable to drive off a water in situ. The
water is driven off in the form of azeotropic
mixture with the vapor of the corresponding
alcohol.

It is undesirable to use the 98 % of lactic acid
as the initial product because its presence in the
concentration process leads to a partial lactoniza-
tion [4].

2. Alcoholysis of polylactic acid. It is very
similar to the hydrolysis reaction, only with the al-
cohol as a substitute for the water. Since the reaction

is catalytic, sodium alkoxide, sodium hydroxide and
potassium carbonate are used as catalysts.

The first problem of using this method is a rel-
atively low yield of a target product. Moreover, an
additional catalyst purification stage is required to
eliminate a residue.

3. Esters synthesis from alpha-halogen deriv-
atives of lactic acid. This method is unprofitable,
as it requires a high operation costs and complex
equipment [5].

As it was presented above, the lactic ester syn-
thetic roots have a number of limitations. In view of
this, an improve of existing methods or a search of
new techniques is of particular relevance nowadays.
This article presents the advanced isopropyl and bu-
tyl lactic esters synthetic procedure.

The process is based on esterification reaction
of lactic acid with the corresponding alcohol in the
presence of acid catalyst.

A solution of 80% L-lactic acid (M.C.D Im-
port&ExportGmbh., Germany) [6, 7], isopropyl or
butyl alcohol were chosen as raw materials. Ben-
zene or butyl acetate performed a role of solvent,
whereas sulfuric acid acted as a catalyst.

The simple distillation unit was used for ester
synthesis during 10—16 hours with the stage of triple
mixture removal (the solvent — corresponding alco-
hol — water) and binary mixture (alcohol — solvent).
Calcium carbonate or sodium bicarbonate were ad-
ditionally introduced into the mixture to remove the
excess of alcohol and solvent. The flask content was
filtered, the obtained filtrate was distilled.

The isopropyl ester of lactic acid was distilled
in the temperature range of 75-80°C, resulting in
25-30% of product yield. As for the butyl ester,
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it was distilled in the temperature range of 187—
188 °C. The yield of corresponding product reached
30-35%.
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The actual problem of catalytic hydrodewax-
ing, as well as other catalytic processes, is to in-
crease the operation life of the catalyst. This prob-
lem absorbs up to 90 % of all funds for development
and exploitation. The technology and design of
catalytic processes are completely dictated by the
problem of the catalytic deactivation. These include
processes such as cracking, isomerization, all pro-
cesses of dehydrogenation, hydrotreating, etc. [1].
Reducing the activity of the catalyst is equivalent to
reducing the capacity of unit. Reducing selectivity
of catalyst is equivalent to over-consumption of raw
materials and energy and it is equivalent to reducing
the quality of the target product.

In this study, the degree of deactivation of iden-
tical catalysts (HYDEX-G, extrudate shape 2.5 mm)
of two hydrodewaxing units was compared using
mathematical model [2]. The following abbrevi-
ations were introduced: Ul is the hydrodewaxing
unit of the Ltd “KINEF”; U2 is the hydrodewax-
ing unit of OJSC "ANPZ VNK". For the research,
the following data was used: technical characteris-
tics of reactors, industrial operating data of units,
data characterizing the quality of raw materials and
products (group and fractional compositions, raw
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and product densities, sulfur and nitrogen content
etc.). The catalyst deactivation study was carried
out during the operation of the units from 06.10.16
to 25.01.2017.

The total volume of processed raw materials
of Ul and U2 for the period is 685 and 700 thou-
sand m3 respectively (Table 1). The raw materials
processed at Ul are heavier and, probably, the de-
activation rate of the Ul catalyst should be higher.
However, in fact, during the testing period of oper-

1,000

=]
[t
0
w

Catalyst activity
(=]
[ts)
V=l
e~}

S T

=

o
(=
o
~l

0,996

0 1 2 3 a4 5 6 7 8
Ratio of the volume of processed raw materials to the volume of
catalyst, kilotons/m?

Fig. 1. The graph of the dependence
of the activity of the catalyst on the
volume of raw materials processed by
the 1 m* of volume of the catalyst



