MATERIALS OF VIII JUNIOR RESEARCHERS’ CONFERENCE 2016
Technology, Machine-building, Geodesy

REFERENCES

1. Hant's Lubricans Wold. — 1997. — V. ¥ 4. — P. 14-20.

2. Oil recovery by flotation from waste water as arseuof lubricating grease / M.M. Solimgat al] // Triblogy and
Lubrication Engineering : 14 International Colloguiu Tribology, Ostfildern,
Jan. 13-15, 2004. Vol. 3. — Ostfildern : Techn. dKasslingen, 2004. — P. 1533-1543.

3. EsmokumoB, A.IO. Dxosorideckue npoOIeMbl YTHIIM3AIMKA OTpabOTaHHBIX cMa304HbIX MarepuanoB / A.JO. EBnokumos,
N.I. Oyke. —M. : HHUUTOuedrexum, 1989. — 64.

4. Benos, I1.C. Dxoorust MPOU3BOACTBA XMMHYECKHX MPOAYKTOB 13 YriieBoopooB Heprr u raza / I1.C. Benos, N.A. TonyGeBa,
C.A. HuszoBa. —M: Xumus, 1991. — 254.

5.  Usanos, B.II. PaspyuicHre MOBEpXHOCTH pasjelia ABYX HECMEUIMBAOLIMXCS JKHUIKOCTEH MPH SMYJIbrHpOBaHUH [
B.II. ViBanos, B.A. Jlponuetko // BectH. BpI' TY. — 2014. -Ne 4 (88) :MamuHoctpoenue. —C. 38—42.

6. Usanos, B.II. YrTuiusamust CTOYHBIX BOJ C He()TECOACPKAIIMMH OTXOJaMH SMYJITHPOBAHHEM W CXKHUTaHHEM /[
B.II. Banos, B.A. [Iponuenko // BectH. Benopye. roc. c.-x. akax. — 2015. Ne 4. —C. 141-146.

7. [ponuenko, B.A. Vrwimsamus orpaboTaBIIMX IUIACTHYHBIX cMa3ok / B.A. Jlponuenko // TopHas MeXaHHKa U
mammHoctpoenue. — 2015. Ne 4, —C. 85-89.

8.  Kuzmich, R. Emulsol on the basis of used oil produgt Kuzmich, A. Maksimchuk, V. Dronchenko // Nata and
European dimension in research : materials of uHigr researches conf. : in 3 parts. — Part 1. dlegy. —
Novopolotsk, PSU, 2011.P: 40-41.

UDC 66.013.8
UPGRADING OF THE UTILIZATION METHOD OF THE USED OIL -CONTAINING PRODUCTS

ANASTASIA SIROTA, VLADIMIR DRONCHENKO
Polotsk State University, Belarus

Methods and results of the experiments to detertfiaeeffect of water content in the emulsion asd it
stability and the determination of the optimal timethe pneumatic radiator in the preparation ofdsions
with a predetermined stability have been presenidte possibility of preparation of the emulsionhwihe
required stability on the basis of spent oily protfuand solutions, technical detergents with thi loé arising
shock waves when using a pneumatic radiator has peoved.

Introduction. Various oily wastes having a negative impact am eéhvironment and human health are
being accumulated at enterprises. Toxicity andisagenicity of oil products (OP) and the technisalutions of
detergents (TD) result from the decomposition ofmponents during operation, as well as from outside
contamination. Research [1] showed that in a nurobégchnical detergents (TD) in comparison with tlew
ones there was an increase in fresh bioactive pdigcarenes. The biological activity of these campds was
shown in their carcinogenicity (when exposed to dhganism it causes cancerous tumors), weak mutiten
(effect on the genetic code), teratogenicity (daen&g the fetus, leading to anomalies of its deveilenpt,
malformations), embryo toxicity (effects on theutresulting in its death before birth) and a nemmdf other
disorders of the body [1].

Spent OP and TD solutions are among the most h&eh&mical pollutants [2], which are subjected to
mandatory collection and recycling, and in somesasdestruction. Unfortunately, the collectiorcaeery and
disposal of used oil-containing products (OP) aahhical detergents are neglected. As a resyttiegent time
on the territory of engineering, maintenance afficiireg enterprises of the republic there are sigaift reserves
of exhaust OP. This is largely explained by theumegments which are applied to waste oil intended f
regeneration, purification, and use in exchangeofoalong with other petroleum products. Thus, adiog to
[3], a mixture of waste oil designated for use &gedh oil component should have a mass fractiosatifls of not
more than 1 percent, the weight fraction of wateyudd be not more than 2 percent, and moreover sheuld
be contaminated. To meet the requirements [3] iteisessary to have expensive specialized equipatehe
enterprise. This, in its turn, combined with relaty small amounts of exhaust OP and high costs of
transportation to the centralized take-over forrttggority of small and medium enterprises makestikction,
recovery and recycling economically inadvisable.

For such enterprises finding ways to use the exth@ésdirectly at the enterprise or enterpriseshim t
region, preferably with a minimum of cleaning aedycling is rather perspective. One possible apfitin is to
obtain such emulsions based on exhaust OP and [liboss. At Polotsk State University investigatiomhich
allowed to develop the technology of preparatiofired water-oil emulsion-based exhaust OP and TiDtiems
with high stability with a pneumatic transducer édeen carried out [4, 5]. The resulting emulsian be used
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for many different purposes, both by enterprised ather enterprises [4-6]. For practical applicatmf this
method it is necessary to optimize the processpeaters.

Purpose — to determine the optimum water content of theulsion during the work of the pneumatic
radiator.

The techniques of experimental research

Determination of the influence of the water conteit the emulsion on its stabilityFor all experimental
studies OP and TD solutions identical in chemicahpgosition to the original are used. Their chemicathposition
was determined according to the guidelines [7]older to improve the reliability of the experimeidentical
conditions have been designed in each series ddriexgnts - the pressure in the compressed air patse
temperature, percentage of substances that dfestability of the emulsion and the mixing time.

The method of preparation of components for theegrment is as follows: a container was filled with
water (the amount of which was determined by thghteof the liquid column); then an emulsifier wadded
(the volume of which was measured by a volumetesk)), the liquid was stirred until complete disgmn of
the emulsifier by means of shock waves which amgbawhen using a pneumatic radiator; after whiah t
exhaust lubricant NSP was added, which was to e as a basis for the preparation of the emulsibtie.
components were heated by means of a tubular ielbetater.

The sequence of the experimentation was as folléisr stirring for 15 minutes (as more mixing 8m
does not provide appreciable effect on stabiliginples were taken from the top and from the botbdrthe
liquid; water was added to obtain a new percent#geater - OP (in which an emulsifier had alreaddeib
introduced to maintain the percentage of liquid-ksifier); then the temperature of the liquid waecked (if
necessary additional heating was carried out); comapts were stirred again for 15 minutes, etc.

Measuring the volume of the liquid was carried bytmeasuring its depth in the working capacity, the
diameter of which is known.

Stability of the prepared emulsion was evaluatedhgy number of released water for periods of time
ranging from 1 to 30 days. The bundle of tubeséssared using the height of the liquid column.

Stability of emulsion (emulsion content in excesgewv in the emulsified state) Y in percentage tenas
calculated by the formula

v = %-mn , (1)

wherers — the amount of water released from the emulsibn:m- the amount of the test emulsion ml.

Determining the optimal time of the air radiator ipreparation of an emulsion with a predetermined
stability. To select the optimal time of the Pl it is necegdardefine the relationship between the degree of
stability of the emulsion and the time of the PI.

Preparations for the experimental studies werelaintdo the preparation of experimental studies to
determine the effect of water content in the eronlgin its stability.

The scheme of experiments was as follows: Aftarist for 3 minutes, samples were taken from the
surface of the liquid, as well as from the bottofthe tank, and then the temperature of the liquid measured
(if necessary additional heating was carried ont) #he liquid was stirred again during 3 minutesngles were
taken; the temperature was checked; it was stagaih, etc.

After a full cycle the experiment was repeated waithew batch of components.

Stability of the prepared emulsion was evaluatedtliy amount of released water. Layering was
measured with the help of test-tubes using thehteifithe liquid column.

Stability of emulsion (emulsion content in excesatar in the emulsified state) in percentage was
calculated according to the formula (1). The enasivas considered stable when the amount of waténd
released for 30 days did not exceed 2%.

The experimental results

Study of the effect of the water content of the deion on its stability Studies were conducted on pilot plant
for the preparation of an emulsion by means of lshaves at Polotsk plant "Prommashremont.” Usedasitaining
products were utilized as the basis for the prejoaraf the emulsion. The pulse frequency - 1.5@slper second at a
pressure in the compressed air network 0.4 MPé&édas set with the help of the control panel. Tieres been ten
series of experimental studies. In each seriegiexpets with the initial water content of 10% t®8@ increments of
10% were carried out. The greatest interest ing@fithe use in recycling technologies is givethtoresults obtained
at the water content of 30 and 40 percent. Therempntal results (the proportion of released wedteing y t) are
shown in Figures 1 and 2.

At the water content of 30% by volume of the enauisstable emulsion is obtained in which the volume
of the evolved water for 30 days after manufactsre.8-1.5% (Fig. 1), which makes it possible tegare an
emulsion, not only for the needs of the enterplisg,commercial sale to other businesses. Suclmaits®mn can
be used as mold release agents in the manufadtaomorete products or additive to fuel for boilers
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Studies have shown that in an emulsion with theemwadntent of 40% during the first three days atter
manufacture the amount of released water, as a didenot exceed more than two percent (see FigTQip
stability enables enterprises producing concretelycts and having at their enterprise a unit ferghoduction
of emulsions with a pneumatic radiator, to prepameemulsion for lubrication of molds in the proceds
manufacturing concrete products before use. Assaltreenterprises can save significant amountsaof r
materials for the production of emulsion-based eshaily product.

Determining the optimal time of the air radiator inthe preparation of an emulsion with a
predetermined stabilityThe results of the experimental studies are ptedein Figure 3. It was specified that
with a pneumatic radiator on duty during 3 minwsed 6 minutes a stable finely dispersed oil-wateulsion is
not obtained, but the pneumatic transmitter opggaturing 15 minutes allows to obtain stable findispersed
emulsion. Furthermore, we can conclude that thergbttiming of a pneumatic emitter - 15 minutes,a0a
further increase in the time of the operating atali has no appreciable effect on the stabilitthefemulsion.
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Fig. 3. Reliance of released water volume X on therating time of a pneumatic emitter
at the water content in emulsion of 30%
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1. The possibility of preparation of the emulsioithwthe required stability on the basis of speny oi
products and solutions, technical detergents, usiiogk waves encountered when using pneumatictoadias
been proved.

2. The optimum water content in the emulsion, alf@wobtaining an emulsion with sufficient stability
for its industrial use has been specified.

3. It has been deduced from the experiments thatofitimal time of the pneumatic transducer is
15 minutes. Further increase in the time of théatad has no appreciable effect on the stabilitthefemulsion.
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AND HYGIENIC REQUIREMENTS
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At the present time new large-volume housebuildjams breadth. Innovative technologies and material
are applying with the high rate of the building poses. Such applications reduce the set-up durafi@ivil
works and building services systems reduce capitel operating costs. Modern buildings (such astspor
complexes and hypermarkets, food industry shopy ate made from hi-tech materials (sandwich coisns,
lightweight-aggregate concrete, proflists and s@ @rhich maintain the temperature, but have a lbarmal
inertia. Microclimate of those rooms demands regutenitoring and, as a result, high indicators ©f i
parameters.

In the majority of cases temperature conditions aeated by the heating systems. Air conditions in
public and industrial buildings are improved thafi&susing of ventilation and air conditioning systs. Also
the microclimate, which satisfies technologic, &y and hygienic requirements, can be maintaifée. main
requirements put on the [1] and [2].

Besides, during the ventilation and air conditignprojecting you should follow next main principl&3:

— Excess the air-in volume over exhaust air volume.16%;

— Handling air to zones with the least noxiousnedsaktion and its expulsion from places with the
maximal pollution;

— Absence of subcooling or overwarming;

Pollution air outlets only in ventilated surroungiareas;
Noise content and vibration are compliance durirgwork of ventilation systems;
Installation simplicity and reliability in servicéire safety and flameproof.

The system projecting can be made in the form afliional version and innovation version.
Traditionally, hot-water heating with steel pipesaradiators/convection heaters and sheet metdb duith
louvres for ventilation proposed to be used. Howetreese systems not always can provide requireahpeters
of microclimate for large-volume buildings [4].
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