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Abstract: the economic development of industrially developed countries, including Uzbekistan, is inseparably
linked with the development of the fuel and energy complex. For wider use of complex products and increasing
demand, it is necessary to adapt it for use in rapidly changing climatic conditions. For this, it is necessary to
change the physicochemical properties of the diesel fuels already produced, adapting them to different natural
conditions of use. In connection with the increase in the volume and distribution of the use of diesel fuel of one
type of product, the question arises not only about its impact on the environment, but also on the search for new
ways of obtaining and improving its physicochemical properties based on the use of Local raw materials, which
increases its economic application In various fields of activity, replacing expensive imported products.

One way to change the low-temperature properties of fuel is the addition of so-called depressants. The purpose
of this work is to develop a technology for the production and use of qualitatively new, imported-substituted
depressant additives synthesized on the basis of local raw materials, which increases their economic efficiency
[1, 2].

Synthesized depressor additives based on heterocyclic compounds of acrylic acids, such as benzoxazolone,
benzoxazolethione, benzothiazolone, benzothiazolethione. Polymers are used as depressor additives, when
introduced in small amounts of diesel fuels, which leads to a significant reduction in the pour point and an
improvement in fluidity at low temperatures. Is investigated structurally - mechanical properties on a basis by
polymeric compositions polyvinyl of spirit. The degree of fixing depends as on quantity(amount) of a printed
paint, passing to a fabric, and from depth penetration in a fabric. Than the more printed paint passes to a fabric
and the more deeply she(it) will penetrate in depth of a fabric, the above expected meaning(importance) of a
degree of fixing. Synthesis of depressant additives on the basis of waste low molecular weight polyethylene and
partially hydrolyzed polyacrylonitrile. Preparation of graft copolymers of polyethylene alkylated product
hydrolyzed polyacrylonitrile, improves operational properties of petroleum reduced their consumption.
When introducing additives physico-chemical and technological properties of diesel fuels fully meet the state
standards.
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Annomayun: Jxonomuueckoe pazeumue npoOMblULIEHHO PA3GUMBIX 20Cy0apcme, 6 mom uucie Yzbexucmana,
Hepaspul8HO C8A3AHO C PA3GUMUEM MONAUBHO-IHEPLEMUYECKO20 Komniekca. [us bonee wupoko2zo npumeHeHus.
NpoOYKyuu KOMNIEKCA U YGelUYeHUs CHpoca HeoOXooumo ee Npucnocooums O NPUMEHEHUs 6 De3KO
MEHAGUIUXCA  KAUMAMUYECKUX YCA08UAX. [na 9moeo Haoo u3MeHumsv @Qu3UKO-XUMUYECKUe CEOUCMEd yice
BbINYCKACMBIX OU3ETILHBIX MONAUG, NPUCNOCAOIUBAS UX K PASHOOOPASHBIM NPUPOOHBIM YCI0GUAM NpUMeHeHus. B
€6A3U C yseaudeHuem o0véma 6bINYcKa U pacnpoCmpanenus 001acmu UCHONb308AHUS OU3ENbHO20 MONIUEA -
00H020 U3 BUO0G NPOOYKYUU - BOSHUKAEH BONPOC HE MOIbKO O €20 GIUAHUU HA OKPYICAIOWYIO cpedy, HO U NOUCK
HOBbIX Nymel NOAYYeHUsA U YIYUUEeHUs €20 QUUKO-XUMUYECKUe CEOUCBA HA OCHOGE UCNONb30BAHUL MECIHO20
CLIPbs, MO NosblUlAem e20 IKOHOMUHYHOCMb NPUMEHEHUU 8 DA3TUYHLIX chepax O0esamenrbHOCmu, 3AMeHIs
00PO20CMOAUYIO UMNOPIMHYIO NPOOYKYUIO.

O0num u3 cnocob6os usmeneHuss HUKOMeMNepamypHblX CE0UCME MONIUeA AeNaemcs 000asKa 6 He2o MaK
HA3b18AeMbIX 0enpeccopHubix npucadok. Llenvio oannoi pabomul Aersemcs paspabomra mexHon02uu noayueHus
U NpuMeHeHUss KayeCmeeHHO HOBbIX, UMNOPMHO3AMEUEHHBIX OeNnPeCcCOPHbIX NPUCAOOK, CUHMESUPOBAHHBIX HA
OCHOB€ UCNOTBL30BAHUSL MECTIHO0 CbIPbSL, UNO NOBbLUIAeNn UX SIKOHOMuuHocmy [ 1, 2].

Cunme3suposansl 0enpeccopuvie NpuUcaoku Ha OCHOBE 2eMepOYUKIULECKUX COeOUHEeHUL aKpUulo8OU KUCIOmbL,
MAaKkux xax 6eH30KCa30710H, DEH30KCA30AMUOH, DeH3muazonon, benzmuazonmuot. Ilorumepsvt Ucnoib306aHbl 8
Kauecmaee 0enpeccopuvix npucadok, 6eedenue KOmopsix 6 MAaiblX KOIUYECMBax 6 OU3eibHble MONIUsa npueooum
K CYWeCmEEeHHOMY CHUJICEHUIO MeMnepamypvl 3acmbuleanus U YAVYUIEHUIO MeKyYyecmu Hnpu  HUKUX
memnepamypax. Cunme3 0enpeccophbiX Npucadok Ha OCHOBE OMX0008 HUIKOMONEKVIAPHO20 NOAUIMUNEHA U
YACMUYHO20 2UOPOAUZ0EAHHO20 NoaUaKpuroHumpuna. Ilonyuennvlie npugumoie CONOIUMEPLL NOAUIMUNLEHA C
ANKUTUPOBAHHBIM  NPOOYKIMOM — 2UOPONUZ06AHHO20 — NOIUAKPUIOHUMPUNA  VAYYIUAIOM  IKCHIYAMAYUOHHbLE
ceoticmea  HedhmenpoOyKmos, CHudcemcs ux pacxoo. Ilpu esedenuu npucadox Quauko-xumuueckue u
MexHo02UYecKUe C80lICMEa OU3ENbHBIX MONUE NOTHOCIBIO OMEEYAIOM 20CYOAPCMEEHHbIM CIAHOAPAM.
Kniouesvie cnosa: cunmes, monomep, nonumep, 0enpeccopuvle npucaoku, KIUMamuyecKue yciosusl.

The main waste of polyethylene production is a mixture of ethylene-containing gases, paraffin hydrocarbons,
cyclohexane containing low molecular weight polyethylene, and petroleum products - an oil sump of an alkaline
column, the so-called yellow oil.

The use of depressant additives is one of the most effective ways to improve the low-temperature properties
of diesel fuels. Polymers and copolymers are effectively used as depressant additives for diesel fuels. The
introduction of depressant additives in small amounts leads to a significant reduction in the pour point of diesel
fuel and a decrease in its viscosity at low temperatures. The development of depressant additives based on cheap
and affordable raw materials, characterized by good viscosity-temperature properties, is an urgent task.

In this regard, the actual development of effective additives is preserved, which, in addition to the quality
indicators, allow to increase the economic efficiency of the obtained oil products.

We have received additives based on the waste of heterocyclic polyethylene polysilicate compounds, such as
benzoxazolone (BOO), benzoxazolethione (BOT), benzothiazolone (BTO), benzothiazoleton (BTT).
Heterocyclic esters of acrylic acids (GEAAC) were prepared by reacting alkali metal salts of acrylic acids with
halogenmethyl derivatives of nitrogen, oxygen, halogen and sulfur-containing heterocyclic compounds in a
benzene medium at a temperature of 60-80 ° C [2].

In this regard, the actual development of effective additives is preserved, which, in addition to the quality
indicators, allow to increase the economic efficiency of the obtained oil products.

We synthesized polyacrylate depressor additives based on heterocyclic compounds such as benzoxazolone
(BOO), benzothiazolone (BTO), benzoxazolethione (BOT), benzothiazoleton (BTT).

Synthesized heterocyclic esters of acrylic acids (HEAC) by the interaction of acrylic acids with
hydroxymethyl derivatives of nitrogen, oxygen and sulfur-containing heterocyclic compounds in the presence of
a sulfuric acid catalyst in a benzene medium at a temperature of 60-80 ° C [3].
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To carry out the esterification and shift the equilibrium reaction toward the formation of the ester, the water
was removed by boiling the reaction medium with the addition of a water-moistening benzene agent. The
process of esterification due to the high activity of the heterocyclic ester forming acrylic acid (GEAC) is
accompanied by polymerization, which reduces the yield of the desired product. By adding 1.0% hydroquinone
to the reaction medium, the yield of the monomeric product can be increased by 15-20%.

All synthesized monomers identified by liquid chromatography are colorless crystalline materials that are
readily soluble in many organic solvents.



The resulting polymers having depressant properties, when added to diesel fuel, improve their
physicochemical and mechanical properties and fully meet the requirements of the standard, have improved low
temperature characteristics such as pour point and cloud point. Also, the structure of diesel fuels without and
with a composite depressant additive studied under a microscope, apparently (shown), it is a continuous grid
consisting of small needles with large crystalline conglomerates interspersed in it with a size of 0.05-0.10
microns.

A great influence on the temperature of the solidification of the fuel is the rate of cooling, namely: with the
increase of the latter, their pour point increases due to the appearance of a large number of crystallization centers
uniformly distributed throughout the volume and contributing to the creation of a stronger structure. To add
composite depressant additives is necessary at a temperature above the turbidity of the fuel, it is optimal that the
temperature be + 10 ° C. Compliance with this condition will ensure the best results [3-4].

Synthesis of polyacrylate additives (PAPS) consists of two main stages: esterification of acrylic acid with
heterocyclic compounds of hydroxymethyl derivatives. As reagents, hydroxymethyl derivatives of
hydroxymethylbenzoxazolone,hydroxymethylbenzoxazolethione,hydroxymethylbenzothiazolone,
hydroxymethylbenzothiazolethione, acrylic acid, solvent, sulfuric acid (as catalyst), aqgueous ammonia solution,
benzoyl peroxide (initiator) and diluent were obtained as reagents. The method for producing polyacrylates is
carried out as follows: hydroxymethyl derivatives of heterocyclic compounds, acrylic acid, solvent, sulfuric acid
are introduced into the esterification apparatus (1) in portions. The esterification process is carried out at
atmospheric pressure, heating and continuous mixing. The water vapor formed during the reaction is removed
from the device (1) together with the solvent vapor and fed through the cooler (2) to the water separator (3). The
degree of conversion of raw materials to acrylate is 95 - 97%. The flow chart of this process is shown in Figure
1.

The product containing a mixture of acrylates, unreacted feedstock components, catalyst and solvent is
continuously fed to the neutralizer (4) to neutralize with aqueous ammonia solution. The mixture of neutral
product and process water flows into the filter separator (5) by gravity to separate from the washing water,
additional washing of the monomer. The purified product is collected in the dryer (7), and the washing water
enters the vessel (6) for further use. Neutral acrylates serve as raw materials for the second main stage of
synthesis - polymerization.
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1 - etherificator; 2, 16 — condenser; 3 — water separator; 4 — neutralizer; 5 — separator; 6, 14, 19 — collectors; 7, 9 —
batchers; 8, 11 — mixer; 10 - polymerizer; 12 - pump; 13 - filter; 15 - vaporator; 17 - precipitant.

Fig. 1. Technology of polymethacrylate depressants

The polymerization reaction of the acrylates is carried out continuously in the apparatus (5) in the presence of
a benzoylperoxide initiator and a solvent. The resulting polymer enters the precipitator from the reaction mixture
with isopropanol, then filtered in a filter and dried to a constant weight. Then, the pressure reducing agent
continuously enters the mixer (7) where the diesel fuel is loaded in an amount providing 60-70% of the polymer
concentrates in the fuel for the commercial additives. The influence of the nature of the synthesized depressant
additives on the pour point of diesel fuel Dts 989: 20 01 is studied. It is obvious that PBCO reduces the pour
point of diesel fuel by 14 ° C, PBO at 16 ° C, PBTO at 17 ° C, PBTT at 19 ° C, respectively . An evaluation of



GEAAC depressor activity showed that it increases with increasing polar groups in the heterocyclic compound.
To study the depressor properties of synthesized heterocyclic esters of polyacrylic acids (HEPAC), the
physicomechanical properties of diesel fuel have been studied [5]. The physico-chemical and mechanical
properties of diesel fuels fully meet the requirements of the standard and have improved low-temperature
characteristics, such as pour point and cloud point.

Thus, polyacrylate depressant additives, when introduced in small amounts (0.1-1.0%), lead to a significant

reduction in the pour point and an improvement in fluidity at low temperatures.
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