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"/ . | # Anno tation. This view will be of interest to
0 # _ gpecialists in the fie_Id of teqhnological regula-
tions for the operation of oil and gas produc-
12 / ! tion plants, taking into account the character-
# , | istics of water quality for the technological
process of oil and gas production and pro-
cessing.
> + + : , , - | Keywords: water quality, underground water,
water consumption, water disposal, waste
! o water of an oil and gas enterprise, protection
’ . ’ ’ of water bodies, treatment methods, dis-
12 2 . charge of pollutants.
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—{ -TIPUTOTOBJICHHS CONITHO-KHCIIOTHBIX PACTBOPOB MPH 00paboTKe CKBAKIH; ]

—{ ~[IPOMBLIBKH H OXJIAXKASHHS 060py}10BaHl/IH H TEXHOJIOTHHECKHX arperaTtos; }

—{ -OXJIAKIEHHs IOTOKOB He()TH, MapoB i ra30B, KOHEUHOrO NPOAYKTA; }

—[ -IPHIOTOBNEHNS PACTBOPOB PEATEHTOR, 3MYJIbCHIT, PACTBOPOB; ]

—[ -UCTOYHHUKA Mapa U KOHAEHCATa, J

—[ -TPaHCMOPTHPOBKHH Nepenavn TeMIoBOMH SHEPTHH; J

—{ -X03HCTBEHHO-ObITOBBIX HYXKA, }

—[ *HPHFOTOBJIEHI/ISIYMSH‘LIEHHGI.;I BOIBI H T.1. J

( 1- #

%% 12
% ,

Komrnexcras nepepaborka HedTH 1 raza
JUTS MIOJIy4EHHsl CHHTETHYEC
TPOAYKTOB TMOPOKAAET CTOUHBIE BOJbI OT
XHMHYECKHX L[EXOB, B COCTABE KOTOPBIX
HMEIOTCSi OPraHu4ecKHe KHCIOTBI H
CnupTbl, (heHoJIbl. 3arpsi3HEHHOCTh ITHX

BOJI MOSKET IOCTHTATh BHICOKHX 3HAYEHITH.

I[TepepaboTka 1ienoyaMu qaeT CepHl
LILeJIOYHbIE CTOYHbIE BOJIbI BEICOKOIH
KOHUEHTpPAaLH. OTBDEl-l'-\-Ib]ﬁ oT

000pyIOBaHKSA MAPO-BOASHON KOHIEHCAT
npu nepepadoTke cepHUCTON HedTH
psasHsieTcs cyab(unamMu 1 heHomamu.

%

— %$! & %l !
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CunbHO 3arpsi3HeHHbIE CTOYHEIE BObI
00pasyloTcsl B MPoLeccax CCOJIMBAHMS
1 00e3BOKUBAHIA. ITO 0COOEHHO
BBIPAKEHO, €CJIN HA

OeccoNHBAIOLIHX YCTAHOBKAX
MCTIONB3YIOTCsl BOAOPACTBOPUMbBIE
AYIIBraToOPbl, CYab(poHA(THL

CrouHbI€ BOJIbI OT HEKOTOPBIX YCTAHOBOK
OTJIMYAIOTCA XapPaKTePHBIM 3aI1aX0M
kepocuHa. [IpoH3BoacTBO NPHUCANOK U
aBTOMACeN MOPOKAAeT ente Hosee
3arpsi3HEHHbIE CTOKH.
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# 1]

Verbst CKBAKHH, TO€ Pa3sanB He(TH, IaCTOBBIX H CTOYHBIX BOJ
MPOMCXOANT H3-3a HAPYLIEHHIT TepMETHYHOCTH YCThEBOM apMaTypsl, a
TaKKe TPH IPOBEAEHHH PaboT MO OCBOCHHIO CKBAYKHH, KATIHTATLHOMY H
NPOhUIIAKTHISCKOMY PEMOHTY.

Tpybonposoanasn cacTema cOopa U TPAHCTIOPTA JOOBITOMN JKHIAKOCTH U3
rjacTa H 3aKka4kH CTOUYHbLIX BOJ B HArHETATEJIbHbIE CKBaXKHHEI H3-3a
HETUIOTHOCTEH B 000PY/IOBAHUH, MPOMBICIOBBIX He(TeCOOPHBIX H
HarHeTare/ibHbIX TPYGOHPOBO,[[aX.

Pezepsyaprbie napKkH 1 10:KHMHBIE COOPHBIE NYHKTDI, [7I€ PA3JIHB
NOGBITOH JKHAKOCTH IIPOMCXOJHT NPH CITYCKE M3 PE3ePBYaPOB CTOUHBIX

ObEeKTOB He(hTENPOMBICTIOB:

3arps3sHeHHe OKpy:Karollei cpesbl TIPH 3KCILTyaTanm
COOPYHKEHHIT U O

BOJL, 3ArPA3HEHHBIX 0CAKAMH NMapadHHO-CMOIHCTBIX OTIIOKEHHT,
nepenuBax HeTH Hepes Bepx pesepByapos.

3emasiHble AMGAPBI, ILIAMOHAKOIHTETH H CHIeLHAIBHbIE

MUIOMAAKH, B KOTOPbIe cOPAChIBAIOTCS OCATKH C PE3ePByapoB H

O4HCTHBIX COOPYKEHHIL, MPENCTABIAILINEG OT/IOKEHH THKEbIX
(bpakuuii HedyTH, napagpHHO-CMOIHCTHIX BELIECTB H BCEBO3MOMKHBIX

npuUMecei, HACKIIEHHbIX He(ThIO, HeDTENPOAYKTAMH H
XHMPEareHTaMy, a TAKKE TBEPAbIX MUHEPAJIbHBIX NpuMeceil. B atux
mijaamMax MoryT copepsxkarbes 1o 8085 % nedru, no 50 %
MeXaHUHeCcKuxX npumeceii, 10 70 % mMuHepanbHbIX coneii u a0 5 %
TMOBEPXHOCTHO-AKTHBHBIX BEIECTB.

25

( 3-4 & 12! 0 # 12 !
BomooTse/ienHe CTOMHEBIX BOA HE(TEra30BOro MPEATPHSTHS
BanancoBoe 3abanancosoe
SBnsieTca cocrasastoweit 3nech crokamMu
BOIIOIONB30BAHMS H COOTBETCTBYET SIBIISIETCS MPUPOAHEIE, B
3a00py BOZABI U3 HCTOYHHKA C OCHOBHOM
yyeToM noteps. [pu aTom KOHAGHCALMOHHO —
cOpachIBAKTCS TEXHOIEHHBIE ILIACTOBbIE BOJIBI,
CTOYHBIE BOZIBI MOCITE OTACACMBIC OT He(TH,
UCTIONIb30BAHUS CBE3KEl BO/IbI HA rasa M KOHZIEHCATa B
XO3AHCTBEHHO — OBITOBBIE H X0Jie PA3IHYHbBIX
TexHUYeckHe Hy:abl. Kak npasuio, TEXHOJNOTHYECKHX
OHH HCIOIB3YIOTCS B 000POTHOI HPOLECCOB.
CHCTeMe BOJOCHAOKEeHUS WITH " J
MOCTYMAIOT TIOCNE OYHCTKH B
CHCTEMY KaHATH3ALMH.
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onpeaencHus obbemMoB pacxona
BOJbI MO HANPABICHHUAM,

YCTAHOBNEHHA 00BEMOB U
—]  XapakTepa 3arps3HeHus
CTOYHBIX BOT;

Ananu3 BogonorpebneHus 1
BOJIOOTBE/IEH US| HEOOXOMUM [~

PIRIE: Y
L pallHOHAJIBHOTO
BOJOTIOJB30BaAHHA,
=1 BBIDOPA CIOCOOOB OUHCTKH.
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"/ . - | $ | Annotation. Co-thermolysis of rice husk and
0 _ | straw with oil sludge was carried out in order

$ # %l $ to obtain a widely used adsorbent — activated
carbon. Carbonization was carried out in a
! , ! & 12! - | tubular furnace made of stainless steel at a
500 ©. #1 2 temperature of 500 °C and the activation of
800°. .4 $ carbonization was carried out with water

o / . vapor at a temperature of 800 °C. The influ-
% ($ : $ ) ence of the ratio of the initial components of

! . the raw material (husk / straw : oil sludge) on
% $ - $ - | the properties of the product was studied.
$ 9:1 ( ) _ | The optimal ratio for co-thermolysis of the
’ ! ’ husk: oil sludge is 9 : 1 (by weight), respec-

tively. The optimal condition for the produc-
! $ - | tion of activated carbon by co-thermolysis of

H# 500 ©. & % %1 100 , | rice straw and oil sludge is a carbonization

# 850 °. _ | temperature of 500 °C with a duration of 100
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min, activation of the carbonizate at a tempera-
ture of 850 °C and with a ratio of wa-
ter:carbonizate = 2 : 1. Indices such as iodine
adsorption activity, total pore volume in water,
mass fraction of moisture, and bulk density were
studied. The microstructures of the obtained
activated carbons were studied on a scanning
scanning electron microscope. Activated car-
bon obtained by the joint processing of rice husk
and oil sludge in a ratio of 9 : 1 corresponds to
activated carbon brand DAK. The resulting
product based on rice straw and oil sludge cor-
responds to the activated carbons BAU-MF,
BAU-A and BAU-Ats.

Keywords: activated carbon, rice husk, rice
straw, oil sludge, co-thermolysis, carboniza-
tion, activating of carbonizate.
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- | Annotation. The mathematical model of the
process takes into account the temperature
distribution in the mass transfer zone of the
adsorbent in the stationary adsorbent layer.
The dependence (= f (Fo) is obtained. It
should be noted that at elevated concentra-
tions of the adsorbent, the thermal effect has
a significant effect on the course of the ad-
sorption process in the stationary layer of the
adsorbent in the transition mode. We also
obtained a mathematical description of the
heat exchange of industrial adsorbers.

- | Keywords: heat and mass transfer, mass
heat exchange, adsorbent, adsorber, model-
ing, thermal conductivity.
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Annotation. This article is devoted to the
analysis of the operation of a distillation col-
umn for drying and recovering recycled ben-
zene during the alkylation of benzene with
propylene.

To analyze the operation of the current version
of the distillation column, simulation was used
using the Unisim design software package.

As aresult of the analysis, it was proposed to
install a «column vapour / fresh benzene»
recuperative heat exchanger, which reduces
the load on the reboiler by 3 % and the load
on the condenser by 3,9 %.
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Annotation. The paper gives a description of
the design and an example of calculating an
energy-efficient heat exchanger operating in
the drip condensation mode as a dephlegma-
torof ethanol vapor.
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"/ L * % 2 Annotation. This research work is devoted to
1 1 # _ | the identification of some kinetic regularities
of the process of obtaining superphosphate
0 ~ | with the use of microelement-containing vol-
&2! ! . 0 - | canic ash. Some research has been carried
% , - | out in this direction, positive results have
& % % 2 ) bee_n obtained, and the data has been sum-
! marized.
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"/ . # Annotation. A description of the design of
12 0 the nozzle made of a material with a memory

o | | effect, for example X18H10T, that is, chang-
918 10 , % 121 : ~ | ing its shape in the hot state and returning to
212! % 1 its original shape in the cold state. In particu-

, -0 lar, in a cold state it is a sheet nozzle with a

| %1 _ | smooth surface, in a hot state with a wavy

; ! surface.
! %1

> + + : 0 - | Keywords: material with memory effect,
% _ _ | sheet nozzle, smooth and wavy surface of
heat and mass transfer, removal of thermal
) & | : deposits.
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"/ . | % 1 Annotation. This article discusses gas con-
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! % which is aimed at increasing the_ yield of sta-
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12 & & source conservation of liquid hydrocarbons in
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% Annotation. The article presents the meth-
odology and results of experimental studies
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ral escarpment angle and the angle of repose
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RESEARCH OF PROCESS OF SEPARATION OF ISOBUTYLENE
FROM THE PYROLYSIS GAS
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. 8 % 1 ture. Experimental data on the study of the
2 ! ! , | kinetics of absorption of isobutylene by sulfu-
12 & | # , % - | ric acid under pressure, providing a liquid-
_ | phase process, relatively few, who conducted
’ experiments in autoclaves with intensive
$ ) ) # # mixing, believing that the reaction occurs at
) % ! the interface of phases, and its speed is con-
trolled by mass transfer.
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Annotation. A systematic analysis of the
catalytic activity of the P-Mo-heteropoly acid -
titanium oxide system was carried out. A
complex of modern physicochemical methods
(X-ray phase analysis, low temperature nitro-
gen adsorption, transmission electron mi-
croscopy, elemental analysis) studied the
phase and texture properties of the heteropo-
ly acid system - titanium dioxide. It was
found that the optimal content of HPA, which
leads to an increase in the catalytic activity of
titanium dioxide, is 7-10 % wt.: the ether
yield is higher, reaches maximum values in a
shorter period of time, and the samples are
characterized by greater stability. It has been
suggested that the activity of HPA-containing
samples is associated with the emergence of
a new type of active centers that exhibit in-
creased electron-donor (oxygen atoms of
HPA). The decrease in catalytic activity in
samples with a HPA content of more than 10
% wt. is determined by the ratio of meta-
titanic acid hydrate and metaphosphoric acid,
when a quantitative increase in the latter
leads to a decrease in surface active centers,
or their rearrangement.

Keywords: isopropyl alcohol, titanium diox-
ide, P-Mo-heteropolyacid, texture properties,
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Annotation. This article is devoted to ther-
mosetting polymer materials based on new
urethane-epoxy polyblend multicomponent
systems. The tribotechnical characteristics of
epoxyurethane polymer samples were stud-
ied. The friction coefficients at different con-
stant loads are determined.
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Annotation. Obtained terephthalic acid from
recycled PET. The obtained terephthalic acid
was studied using IR spectroscopy. This
terephthalic acid was used to produce tereph-
thalic acid dimethyl ester. The resulting dime-
thyl terephthalate was reacted with glycerol,
the resulting product was soluble in dioxane-
1,4, acetone, dimethylformamide and not
soluble in water, alkali, benzene, toluene.

Keywords: alkaline hydrolysis, terephthalic
acid, dimethyl terephthalate, glycerin, mineral
acid, secondary PET, transesterification.
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Annotation. 6 new designs protected by
patents for utility models of the Russian Fed-
eration are described. Their main technical
novelty is the use of a centrifugal field to
create a driving force in the processes of
ultrafiltration and reverse osmosis using
known physical effects: water hammer, hy-
droclinic, disinfection by electric current and
ultraviolet lamps, resonance, vibration.

Keywords:  centrifugal field, membrane,
ultrafiltration, reverse osmosis, water ham-
mer, hydroclinic, disinfection, resonance,
vibration.
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LASER TECHNOLOGIES FOR THE CONTROL OF POLLUTANTS
IN THE OIL AND GAS INDUSTRY
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Annotation. The questions of the laser tech-
nologies application in oil and gas industry
and the scope of laser systems for the at-
mosphere, sea and underground waters
control are considered in this article. Options
of creation and using of the lidar for environ-
mental monitoring, technological control and
search of the hydrocarbons fields in various
natural and technogenic conditions are of-
fered. The main attention is paid to the Ra-
man lidar for the sensing of the oil hydrocar-
bon molecules in the atmosphere. It is shown
that such a lidar measurement time for the
10" cm™ concentration of the studied mole-
cules at the ranging distance up to 200 m
doesn't exceed 265 microseconds. Creation
of the fluorescent lidar for the sea water and
the underground waters of the coastal area
monitoring will allow to solve a problem of
their pollution. Recording of the pollutants
concentration spatial distribution can serve as
the basic data for the solution of the inverse
problem of the identification of pollution
sources. The suggested methods have sim-
ple hardware realization and allow to diag-
nose the high-concentrated flows of the
weighed particles and also hydrocarbons in
the sea and underground waters.

Keywords: Laser, lidar, hydrocarbons, opti-
cal characteristics, pollution, Raman scatter-
ing, fluorescence, concentration.
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IMPROVING THE EFFICIENCY OF GAS PURIFICATION PROCESSES
FROM FINE PARTICULATE MATTER AT PETROCHEMICAL ENTER PRISES
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"/ . - | Annotation. The paper deals with the prob-
# lem of cleaning gas flows from finely dis-

persed particles at the enterprises of petro-
chemical sector. The design of rectangular
% # separator for intensification of gas purification
# 10-20 . # I - | from dust particles up to 10-20 microns in
% ) _ | sizeis proposed. The principle of operation of

rectangular separator is described.

Keywords: fine-dispersed particles,

separator, cyclone.
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shown that there are 3 operating modes of
10 /. the device. The most efficient one corre-
sponds to gas flow velocities up to 10 m/s.
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- | Annotation. The destruction of oil-water
emulsions in refineries and petrochemicals is
one of the difficult environmental and techno-
logical problems to solve. To solve the prob-
y» | lem, settlers are used, which ensure effective
separation of water from oil. Various separa-
tion elements are used to increase the effi-
ciency of the separation apparatus. Separa-
tion corrugated elements are considered in
- | the work. In the course of experimental stud-
ies it is obtained that the use of separation
corrugated elements allows to increase effi-
ciency of separation of water-oil emulsion by
not less than 17 %.

- | Keywords: water-oil emulsion, purification,
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Annotation. The article presents the results
of the study of the influence of the heating
temperature of oil, gas condensate and their
mixtures on the pressure drop in a horizontal
pipe. At low raw material temperatures, the
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decrease in the viscosity of the raw material,
respectively, and a drop in the A" in the
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he Conditions of the work lubricating oil in modern engine and mechanism become so tense that
oil butters in clean type regardless of quality source cheese and methods of its conversion can
not provide their normal work [1].

Entering the functional groups or chemical element in different organic join, used as additive to butter,
allows to raise efficiency of the action of these join toward improvement that or other characteristic lubricating
oil. So studies in the field of syntheses additive, containing in its composition different functional groups, has
important importance with stand point of the reception multifunctional additive to butter [2]. For the reason
syntheses depressor additive us were organized studies on introduction to molecule olygomers GU
dichlorgydringlycerin phosphor containing fragment and development to technologies of the reception phos-
phor containing additive on base GUdichlorgydringlycerin with phosphor containing join, got on base phos-
phorits of a Central Kyzylkums [3].

From literature known that study of the regularities joint polycondensation galoid containing monomer
and phosphor containing join attracts all greater attention of the researchers due to possibility of the creation
on their base olygomers with given characteristic. On the other hand, study of the kinetics and mechanism of
the interaction digaloids with said join will vastly increase our knowledge’s in the field of inconvertible poly-
condensationing processes, and we consider that these studies promote, filling available in this area gap.
The Last and shoos the necessaries to research the behavior phosphor containing join, after careful peelings
in reaction polycondensation with digaloidalkil, contain in its structure two negative centers
(G Udichlorgydringlycerin) to achieve the hithemoleculling an additive on base of the products these reac-
tion. The Process polycondensation phosphor containing component with GU-dichlorgydringlycerin conduct-
ed as en masse, so and in ambience of the different organic solvents. The Regularities polycondensation
phosphor containing component (FCC) with G Udichlorgydringlycerin studied at ekvimoling correlations
source component in interval of the temperature 333-373 for 300 minutes. To flow process polycondensa-
tion checked potensometric titring acid groups. Since change brought to viscosity and separation of the sodi-
um chloride are a direct result of the described processes, that quantitative estimation two these factor and
have served the method of the determination to velocities polycondensation DHG and FCC.
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As can be seen from got given dependency amount selected as a result polycondensation DHG and
FCC sodium chloride from length of the reactions has S-figurative type. At period from 60 before 150 mines
occurs the intensive separation NaCl, characterizing high velocity to reactions polycondensation . Approxi-
mately through 160-245 mines (depending on the temperature) separation NaCl stops, reaching 65-80 %
from theoretical. Such a regularity is confirmed at description of the process polycondensation DHG:FCC on
change brought viscosity of the system and on result of importance’s of the acid number of the products pol-
ycondensation.

In studied interval of the temperature (343-363 ) — a most velocity to reactions exists under 363 . Pro-
cessing experimental data by method least square has shown that kinetic curves to the best advantage in coordi-
nate from R = 0,8 before completion of the reactions. This has allowed doing the conclusion that in all studied
events kinetic given are better described by equation of the second order. On the grounds of warm-up dependen-
cy of the process polycondensation is determined its energy to activations, which forms 31,9 dj/moll. It Is Installed
that modified designed additive of lubrificant not subject to sinereris, is herewith revealed that fillers (for instance,
graphite) also raise the colloidal stability of lubricant. The Chemical stability of lubrificant defined the oxidation an
them in bomb under pressure of the oxygen (8 atm) under 100 °. or bore the in special ditch in thermostats under
raised to temperature. About stabilities judged on amount of the absorbed oxygen, at time and on growth acid
number lubrificant.

It Is Installed that introduction designed additive in composition of lubrificant brings about reduction of wa-
ter, in consequence of gidrofiling compositions that also reduces the corrosion of the metallic parts mechanism.

Viscosity of plastic lubricant measured on automatic capillary viscozimetr, since she defines the possi-
bility of their leading-in in mechanisms of the start the machines, as well as loss to powers on friction. Partic-
ularly, it is important to know viscosity of lubrificant under low temperature. Under constant temperature vis-
cosity it changes depending on velocities of the deformation of lubrificant. Usually in standard on lubrificant is
specified greatly possible importance of viscosity under one or another low temperature and velocities to de-
formation. The Limit to toughness on shifts this minimum voltage of the shift, causing destruction of the struc-
tured framework of plastic lubrificant and transitions it to viscous current. This factor measured on capillary
plastometr-K2.

For the reason production more qualitative goods oils on Alty-Aryks production Fergana oil referenirer
plant was perfected lubrificant production technology, modified designed additive. Work on production modi-
fied oils and solider was realized in chemical laboratory (ChL-1) Alty-Aryks production FROP.

It is installed that physic-chemical features modified additive oils hang from structure hydrocarbon, fall-
ing into their composition. They are determined by method IR-spectrum, which results are indicative of that
that there are unsaturated paraffin join in composition of the diesel oil that explains low density and viscosity
given diesel oail.

Us are revealed that on factor of density, cinematic and dynamic viscosity modified fuel be up to quali-
ty GOST. It Is Installed that when functioning in mechanical transmissions (in gearbox, in leading bridge)
modified designed additive industrial butters show all quality, inherent transmissions butter, answering mod-
ern requirements.

Together with that, they provide also work micromechanics box of the issues without vibration, slip-
pages and sticking disk tractions. The Last, is an essential advantage phosphor-containing additive before
industrial additive of the mark «Ferad» and EFO. Thereby, we are designed new polyphunktional phospho-
polyols, which can be applying as additives to oils material. Since, applicable at present in industry of the
additive wedding from-beyond the frontier, they hard obtenium, toxic and roads.

1. @ & L 12 2 .—M.:9 , 1999,

2. . # (*.. 4. ., .=3.:9 , 1998.

3. 3 *3.:( . . . - % 1 $94 ,2011.-23 .
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Annotation. Based on the calculation and
selection of the air cooler at existing manu-
facture, the influence of changes in the basic
geometric paramets determining the design
of the apparatus on the energy consumption
of electric motors, metal consumption and the
calculated heat transfer coefficient is consid-
ered.
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04 | Annotation. This article presents a compari-
son of the calculation results in Ansys CFX of
the gas dynamics of air passage through the
elements of a crossflow packing — horizontal-
- | ly corrugated expanded metal sheets with
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tions.
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Annotation. The article is devoted to current
environmental hazards arising from the
transportation, storage and processing of oil
and petroleum products. The main types of
emergencies are considered, an analysis of
their causes, as well as environmental con-
sequences, is carried out. Fundamental
measures are described to ensure the relia-
ble operation of special equipment, as well as
to prevent or minimize the negative conse-
quences that have a negative impact on the
atmosphere and can disrupt the natural envi-
ronment in water bodies and soil.
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"/ H# - | Annotation. Based on a comprehensive
& 0 analysis of the functioning for the large-
capacity production of ethylene and propyl-
8, -300 % ene EP-300, the pyrolysis furnace is investi-
*1 # ! - | gated as a control object. The principles of
# constructing a mathematical model and the
# ! 1 & mathematical statement of the optimizat_ion
| # ) problem for _the resea_rched technologl_cal
; process are given. The issues of developing
an automated pyrolysis process control sys-
tem are also considered.
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STUDY OF WORK AND MODERNIZATION OF UNITS USED

TO REMOVE OIL PRODUCTS FROM THE SURFACE OF
WATER AREAS AT THEIR SPILL

#+ +$ + Maximov Evgeny Aleksandrovich
# Candidate of Technical Sciences,
Associate Professor,

South Ural State University

"/ 2 Annotation. The analysis of work of oil-

_ _ gatherers such as UASN-300M, UASN-

( 3903 . ( 2503, 8,6 3448 8 250M, EPTC Institute of MNIIEKO Fuel and

( -6( ) « -3» ( ), Energy Complex, ASN-6 (Russia) of

" ( ). , 0 2 «Sotech-M» enterprise (Belarus), Lesorb Ltd

% % % | (Russia) is carried out. It is established that

! # these oil collectors can be used only for pro-

) cessing of micron-sized oil film. Upgrading of

installations used for gathering oil products

! ) & $ from the surface of water areas at their spill,

2 I 0 % - | as well as increasing the degree of water

# _ | purification from oil products in its emulsified

state is considered. Constructions of modern-

ized installations including oil collectors, elec-

0 . tric floaters with heterogeneous electric field
are given.

> + + : Keywords: oil products spill on the surface of
I $ water areas, increasing the degree of water
2 0 % } purification fror_n o!l product_s in its emulsified
’ : state, modernization of oil collectors and
) # 2 0 . electric floaters.
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$
"/ 4 %1 , | Annotation. Reservoir water extracted to-
_ | gether with oil, grouped with the same pa-
rameters after adding nanocompositions,
#! $1 % ) increases the efficiency of water, which al-
% % - | lows them to be reused in technological pro-
# cesses.
> + + 0 , # , - | Keywords: geoecological environment, utili-
o zation, reservoir water, nanotechnology,
! ! ’ settling tank.
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| 1053,4 70,98 | 22945 1599 1020 44000 19 156 71 35
1082,0 109,60 | 35427 3763 3975 67600 453 1760 543 91
r 1042,1 54,91 | 16680 1173 770 33100 7 134 429 44
1094,0 122,09 | 37559 8034 3940 74200 1675 2562 2805 - 9
1l 1045,6 57,59 | 17827 1112 380 35169 7 85 21 13
1086,4 112,45 | 39459 4318 3625 69420 720 1300 699 433
1l 1031,9 44,21 | 12119 1200 1401 25500 11 208 74 23
1110,0 141,05, | 45480 6150 3520 86000 2018 1598 146 44
v 1032 44,27 | 13315 661 950 26900 13 116 63 39 ,
1109,2 145,50 | 47359 6571 3480 89300 1700 6000 1087 125 KX
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1102,5 134,83 | 44822 5900 4253 82600 3576 9650 1485 842 NHK,
Vil 1055 73,77 | 22676 1080 600 45500 13 244 252 42 KX, MX
1095 125,40 | 41545 5009 2740 77300 846 7137 2310 64
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1 2 3 4 5 6 7 8 9 10 11 12
Vil 1062,8 | 84,97 | 27370 | 1782 | 1160 | 49750 | 16 51 | 165 | 38 | .\
10890 | 116,21 | 38408 | 3780 | 2848 | 68830 | 2547 | 2070 | 1373 | 551 |
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1074,8 | 107,93 | 36772 | 3096 | 1573 | 62882 | 1736 | 1598 | 1485 | 178 !
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10716 | 96,39 | 34799 | 2500 | 720 | 58230 | 1100 | 4874 | 2013 | 390
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10311 | 42,81 | 15812 | 11 18 | 21661 | 7 720 | 172 : 39,
XV 1094,2 | 124,74 | 44305 | 2494 | 1218 | 75704 | 456 | 6729 | 1201 | - %
v 10325 | 46,30 | 16806 | 10 9 [24700 | 12 | 700 | 296 | 190
10735 | 99,46 | 37113 | 1739 | 400 | 59900 | 820 | 4440 | 3600 | 800 '
v 10220 | 31,71 [ 11178 | 21 38 [ 14100 | 14 | 1637 | 26 | 220 |59
' | 10482 | 64,56 | 23943 | 486 | 386 | 32560 | 314 | 9577 | 2800 | 330
XV, , | _10246 | 33,95 | 12001 | 10 22| 15700 | 132 | 549 | 329 | 200 ,
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' 10365 | 51,91 | 19520 | 211 | 168 | 26500 | 847 | 10750 | 1120 | 320
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Annotation. The analysis of models of raw
material input devices in mass transfer devic-
es of various designs (without structural ele-
ments, with a bump, with a blade distributor)
obtained using CFD analysis is presented. It
is shown that currently the variety of input
device designs is small, but there is no gen-
erally recognized method for selecting and
calculating them. CFD analysis of the hydro-
dynamics of these devices allows you to
obtain data on the distribution of speeds,
temperatures across the cross section of the
mass transfer device, and the pressure drop
in the device.
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Annotation. Based on a comprehensive
analysis and study of the catalytic reforming
process, the main characteristic features of
the process under consideration are identi-
fied. Based on the efficiency of the investi-
gated technological installation, the main
goals and criteria for controlling this process
are determined taking into account a number
of restrictive conditions imposed on the oper-
ating parameters, quantity and quality of
processed raw materials and product output.
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Annotation. On the basis of a comprehen-
sive research and analysis for the vacuum
block functioning of the ELOU-AVT-6 oil refin-
ing installation, the main characteristic fea-
tures of the technological processes occur-
ring in this unit are studied. Based on the
construction of mathematical models for the
process under consideration, a physically
justified mathematical statement of the opti-
mization problem is formulated and an effec-
tive method of a deterministic analogue of
this problem is proposed.
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lem.
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Annotation. Based on a comprehensive
study and analysis of the functioning of the
pyrolysis process, a physically substantiated
mathematical statement of the optimizing
problem the operation of the pyrolysis fur-
nace is formulated. The method of dynamic
modes optimal control of the pyrolysis fur-
nace under consideration for the large-
capacity production ethylene and propylene
EP-300 is proposed.
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agnetic polymer composites are of great interest in terms of fundamental research. Magne-

torheological materials refer to composite materials consisting of ferro- or ferrimagnetic particles
having their own magnetic moment, placed in a paro- or diamagnetic medium with rheological properties.
The rheological properties of such materials are altered by the interaction of the magnetic filling particles with
the external magnetic field. Para- or diamagnetic medium with rheological properties. The mechanical, elec-
trical and magnetic properties of magnetic composites can be controlled by a magnetic field, which allows
them to be classified as multifunctional materials. The search for and development of such magnetic elasto-
mer materials is relevant. We have studied the technology of making composite materials based on polymer
and a mixture of ferromagnetic fillers. [1]

As you know, composites are many component materials consisting of two or more components with a
clear between phase boundaries them, while the properties of the composites can not be determined by the
properties of each of the phases separately, but only taking into account their interaction. Such materials,
which are actually a matrix with fillers included in it, differ in the types of matrices (organic, inorganic, poly-
mer, metal) and fillers. [2] Obtaining new effective sorbents is of paramount importance for solving environ-
mental problems associated with the increased content of a number of toxic compounds in natural waters
used in urban water supply systems, as well as in the oil industry, as it is known, oil production is accompa-
nied by the inevitable release of hydrocarbons into the environment. The largest losses of oil and petroleum
products are associated with their sea transportation from production areas. Despite the fact that oil pipelines
are a cheaper and more environmentally friendly method of oil delivery, tankers carry out the bulk of the
transportation. Emergencies on board tankers, draining of flushing and ballast water worsen the environmen-
tal situation, cause significant damage to the environment. Oil spills also occur during accidents on offshore
platforms from which wells are drilled and oil is produced offshore. To clean the surface of water from olil
films, it is necessary to use magnetic composite sorbents based on polymer matrices, which have increased
buoyancy, mechanical strength and high absorption capacity in relation to oil products and oil. It should be
noted that today polymer-inorganic sorbents have become the objects of a wide variety of sorption studies.

The purpose of the work is to develop effective ways to obtain magnetically active polymer sorbent
composites, which combine the presence of magnetic centers with the presence of pores suitable for sorp-
tion of certain substrates, and to establish factors affecting their structure, magnetic and sorption characteris-
tics.
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When dispersing crystals of magnetite FesO, and maghemite UFe,O3 in porous polymer spherical
granules, non-magnetic sorbents become magnetically active and react to a magnetic field. The use of such
materials in sorption processes makes it possible to replace the complex procedure for separating spent
sorbent from solution with a simple magnetic separation method. Magnetic polymer granules can be ob-
tained by depositing iron oxides directly in a polymer matrix that limits the growth of magnetic particles, as a
result, their size becomes smaller than in the absence of polymer, and magnetic properties are improved.

At the same time, hybrid materials must satisfy the following two conditions, firstly, so that the imposed
magnetic activity does not impair the sorption properties of polymer materials, and secondly, that the compo-
sites remain magnetized for many sorption-desorption cycles.

Results are obtained on the effect of a magnetic field on the process of producing magnetic compo-
sites. It is established that the combination of magnetic and elastic properties leads to the appearance in
these types of composite materials of a unique ability of the material to reversibly change the size and vis-
cous elastic properties in an external magnetic field. In a uniform magnetic field, such materials have a mag-
netically controlled elastic modulus, and strong magnetostriction is observed in inhomogeneous fields. For
the synthesis of magnetic elastomers used silicone polymer matrix SIEL. Silicone oligomer with vinyl and
hydride groups at 100-150°. interacts in the presence of a platinum catalyst. Magnetic particles are intro-
duced into the matrix: Fe — 2 Om, Fe;0, — 0.2-0.5 Om.

In a magnetic field, the polymer macromolecules are oriented, and in the presence of magnetic parti-
cles, the elastomers are structured. To achieve high magnetic characteristics of magnetic elastomers, it is
known that it is necessary to introduce the maximum possible number of magnetic fillers. However, at a very
high value of the degree of filling, the material loses cohesive strength. At various degrees of filling with
magnetic particles of 3, 5, and 12 volume % Fe, structured elastomers with various elastic magnetostrictive
characteristics were obtained. There is a different viscoelastic behavior of the polymer when exposed to a
uniform magnetic field during various deformation processes. The residual deformation in a uniform magnet-
ic field depends on the type of magnetic particles and increases with an increase in their content.

Synthetic approaches to the creation of magnetically active polymers capable of sorption substrates of
various natures (gases, alkanes, alcohols) have been developed. It is shown that the magnetic characteris-
tics of such systems are determined by the magnetic properties of polynuclear fragments in their composi-
tion, which is an important property for the directed production of composite materials with specified magnet-
ic properties. The resulting compounds can be used as the basis for the creation of new magnetic materials,
magnetic sorbents.

The highest value of the elastic modulus is observed for structured compositions with parallel oriented
strains and magnetic field intensities. It has been revealed that with the use of a magnetically sensitive poly-
mer in the process of sequential pumping as a liquid separator it gives the greatest economic effect. De-
pending on the relief of the pipelines and the properties of the relief of the pipeline and the properties of the
pumped liquids, the necessary magnetic field strength is selected using the results obtained.
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nn t ti n. Inthe world, corrosion of metals, including carbon steel, is a serious problem in many in-
dustries, especially during processes such as pickling and acid washing of steel. Therefore, the development
of inhibitory compositions is of great theoretical and practical importance. One of the ways to protect metals
from corrosion is the use of organic inhibitors, which are heterocyclic compounds containing phosphorus,
sulfur, nitrogen and having Z bonds.
Keywords: inhibitory compositions, alcanolamin, Incorgaz T 21, adsorption free energies, gravimetric
detection.

P urpose of work. Development of a technology for the production of phosphorus, nitrogen, metal-
containing new oligomers based on compounds containing inhibitory compositions and their use
to obtain polymer composite materials.

Methods. Studies were carried out by methods of chromium-mass spectroscopy, NMR, NMR, electron
microscopy, elemental analysis, spectroscopy of electrochemical impedance. Data on the mechanism of the
corrosion process in the studied media were obtained depending on the duration of the experiment and the
concentration of inhibitory compositions and their adsorption characteristics were determined.

Obtaining a corrosion inhibitor is that they carry out the reaction of alcanolamin with an adduct (a mixture of
phosphoric acid and urea) in a certain ratio of the components taken and in the presence of vegetable oil.

In a three-necked flask equipped with a stirrer, reflux condenser and thermometer, 20 g of adduct was
charged. The resulting mixture was heated to a temperature of 120 °C until a homogeneous liquid mixture
was formed and 10 g of alcanolamin was added with stirring. The mixture was then heated until completely
homogeneous (1 hour, 120 °C). Then the temperature of the reaction mixture was cooled to 90 °C and 5.5 g
of vegetable oil was added. The reaction mixture with continuous stirring at a temperature of 110 °C was
kept for 2 hours. Then the product was cooled to room temperature.

Scientific novelty. Effective and cost-effective metal corrosion inhibitors based on organic com-
pounds have been synthesized. The effectiveness of inhibitors in various aqueous media has been investi-
gated. Corrosion current and corrosion rate, degree of protection, temperature dependence of the braking
coefficient, concentration and conditions necessary for optimal protection are determined.

Practical value. The results of the study expand the protective mechanism of organic inhibitors and
help establish a new direction for the effective protection of inhibitor metals. The inhibitors studied have good
prospects for use in water supply, recycled water, as well as in the oil, petrochemical and gas chemical in-
dustries due to their low toxicity and high efficiency.

Introduction. The modern protection of metals from corrosion is the introduction into the hostile environ-
ment of specially selected inhibitor compounds. Corrosion inhibitors are organic and inorganic substances, the
presence of which in small quantities dramatically reduces the dissolution rate of the metal and reduces its possi-
ble harmful effects. Inhibitor corrosion protection is widely used in many sectors of modern industrial production
and agriculture: when transporting gas and oil through pipelines, to preserve metal products in the inter-
operational period, to protect against corrosion by fuels and lubricants, as well as in water-salt, acid, alkaline, wa-
ter-organic and organic environments, in fresh, sea water, and corrosion in atmospheric conditions and soil.

Based on the foregoing, we synthesized oligomeric corrosion inhibitors based on local raw materials,
which protect metals from corrosion in the heat supply system and ensure reliable operation of all elements
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of the system by preventing the formation of any type of deposits on the internal surfaces of boilers (heaters)
and pipelines of heating networks, and all types of corrosion damage to internal surfaces[1].

Corrosion of equipment is one of the main causes of premature failure of chemical equipment, due to
exposure to corrosive substances. The most effective method of protecting equipment from corrosion is the
use of corrosion inhibitors. We propose the use of oligomeric corrosion inhibitors, which, due to the film-
forming ability of the oligomer, can form thin film coatings on the internal surfaces of equipment, having the
inhibitory ability to protect equipment from corrosion [2].

Experimental part. Oligomeric corrosion inhibitors were obtained on the basis of a nitrogen-
containing adduct of melamine and urea, which interacted with various reagents to synthesize corrosion
inhibitors. The effect of corrosion inhibitor on steel-20 samples (characteristic of steel-20 material: chemical
composition of the material in % . -0,17-0,24, Si-0,17-0,37, Mn-0,35-0,65, Ni-0,25, S-0,04, P-0,04, Cr-0,25,
Cu-0,25, (s-0,08) in an acidic environment for 240 hours studied according to GOST - 9.506-87,
GOST -9.505-86, GOST - 9.502-82.

Results and its discussion.  Corrosion inhibitor IK-2 synthesized on the basis of secondary raw
materials, 1 : 0.5 with alcanolamin with an adduct (a mixture of phosphoric acid and urea).

Recovered petroleum products contain mineral salts and mechanical impurities, such as sodium
chloride, calcium chlorine, magnesium chlorine, gaseous carbon dioxide.

The effects of corrosion inhibition were studied when exposed to acid and alkaline fluids flowing
through pipes (table 2).

Synthesized multicomponent corrosion inhibitors. The mechanism of protection against corrosion and
the formation of self-regulating surface layers was revealed (Fig. 1).

Fig.1. The effect of IK-2 (a) and Incorgaz T 21 (b) on the metal St-20 at 30—60 °C

The results of the study show that the synthesized compositions of corrosion inhibition slow down the
corrosion processes both on the surface of pure steel and on the surface of corrosive steel. Synthesized in-
hibitory corrosion, reducing the concentration of atomic hydrogen, also prevents the fragility of the metal [3].

The values of the free energy of adsorption indicate that the inhibitors function by physical adsorption
on the surface of the metal. Typically, adsorption free energies of up to 20 KJ / mol correspond to the elec-
trostatic interaction between charged molecules and a charged metal (indicating physical adsorption), while
values more negative than 40 KJ / mol include charge separation or transfer from molecules inhibitor to the
metal surface to form a coordination type bond (indicating chemisorption). The results presented in the table
show that the values of the free energy of adsorption for all studied systems lie between —-9.8 and —10.7 kJ /
mol, which indicates spontaneous adsorption of additives by the mechanism of physical sorption.

The thermodynamic model is very useful for explaining the phenomenon of adsorption of an inhibitor
molecule. Adsorption enthalpy can be calculated according to the Vant-Hoff equation:

InK 4, = _j[;,_ads + constant , 1)
where AH°,s and K,y are the adsorption enthalpy and the adsorption equilibrium constant, respectively
(table 1).

Figure 2 shows a graph of the relationship between InKygs  1/T for inhibitors IK-1, IK-2, IK-3, IK-4 and
IK-5. Straight-line graphs were obtained, and the adsorption enthalpy was obtained from the slope of the lin-
ear graph [4; 5; 6].

Adsorption enthalpy (AH) can be roughly considered as the standard adsorption enthalpy AH ° ads
under experimental conditions, and the obtained values were 22.5, 20.2, 18.6, 16.1 and 18.1 KJ / mol for IK-
1 inhibitors, IK-2, IK-3, IK-4 and IK-5, respectively.
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Table 1 — Freundlich adsorption parameters for inhibitors 1K-1, IK-2, IK-3, IK-4 and IK-5 at various temperatures

Inhibitor Temperature, °. AH°us, = / % - Kogs, F * n R®
30 -10,7 1,21 0,62 0,98

K-1 40 -10,3 0,98 0,67 0,98
50 -9,8 0,86 0,69 0,97

60 -10,6 0,92 0,86 0,98

30 -10,2 1,24 1,02 0,97

K22 40 -10,2 0,99 1,04 0,98
50 -10,4 0,87 1,03 0,99

60 -10,5 0,91 1,05 0,99

30 -10,3 1,25 0,97 0,98

IK-3 40 -10,2 1,03 0,93 0,99
50 -10,4 0,96 1,01 0,99

60 -10,3 0,86 1,02 0,97

30 -10,5 1,24 1,01 0,98

IK-4 40 -10,2 1,02 1,03 0,98
50 -10,4 0,93 0,98 0,99

60 -10,3 0,87 1,02 0,99

30 -10,7 1,21 0,62 0,98

IK-5 40 -10,2 0,99 1,04 0,98
50 -10,4 0,96 1,01 0,99

60 -10,3 0,87 1,02 0,99

Fig. 2. The dependence of InKads from 1/ T for inhibitors of IK-1, IK-2, IK-3, IK-4 and IK-5

IK-2 inhibits steel-20 corrosion with a maximum inhibition efficiency of 98.87 % at 30 °C and a maxi-
mum concentration of inhibitor. Inhibitor adsorption obeys the Langmuir adsorption isotherm by the formation
of a monolayer on the metal surface; this result was confirmed by the use of a thermodynamic adsorption
model. The heats of adsorption were low, which indicated physical adsorption on the metal surface [7-8].

The chemistry of this interaction and the structure of the reaction products were proved by 53 R spec-
trometry on a Bruker Avance 400 spectrometer with an operating frequency of 400 3# . The following sig-
nals were observed in 53' spectra of corrosion inhibiting compositions, IK-2: * 53 R 1,102 ( ., 3H CHs),
1,20 ( ., 1H, CH2), 1,195 ( ., 2H, CH = CH2), 2,60 ( ., 2H, CH2-C), 3,55 ( ., 4H, N-CH,). 13C 53' 19.59
(CHy), 44.31-44.81(. -. ,),65.32( -. ,), 40.51, 40.61 (N-CH2), 126.23, 133.44 (CH = CH) (Fig. 3).

This study clearly shows that the presence of the studied inhibitors protects a weak steel surface from
corrosion (Fig. 4).

On the image 4 (B) separate and joint distribution of iron, carbon and oxygen on the surface can be
observed steel-20.

Upon gravimetric detection, the inhibitor inhibition was studied at 30 ° C and 90 ° C for 24-2400 hours.
As can be seen from the table, 0.05 % of the inhibitor significantly reduces the corrosion rate and increases
the effectiveness of the inhibitor with increasing temperature [9]. Based on the results of a gravimetric study,
experiments were carried out to study diagram curves in various media with a synthesized inhibitor (fig 5).
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Fig. 3. 'H-53 R — range of corrosion inhibiting compositions, IK—2

Fig. 4. Scanning Electron Microscopy (( ) and elemental analysis (B) steel-20,
treated with anticorrosive composites of the brand IK — 2

Table 2 — IK-2 metal inhibitors St-20 in various aggressive environments

_ Sample Area | Exposure Corro_sion rate Inhit_)itor Cor- Degree of
: Field S (mz) time (h) _ _V\_nthout rosion Rate | protection Z
inhibitor (mm/ ) (mm/) %
1 2 3 5 6 7 8
24 hour
1 |Distilled water 0,002033 24 0,2410 0,00157 99,4
2 | Drinking water 0,002033 24 0,2980 0,0162 94,5
3 | Process water 0,002033 24 0,4010 0,0298 92,5
4 |Diswater N CL3 % 0,002033 24 0,3410 0,0262 92,3
5 |Dis water H,S 40,5 % 0,002033 24 0,4980 0,0462 90,7
6 |Dis water HCL 0,5 % 0,002033 24 0,5010 0,0498 90,0
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End of Table 2

1| 2 | 3 | 5 | 6 | 7 | 8
240 hour
7 |Distilled water 0,002033 240 0,4582 0,0362 92,0
8 | Drinking water 0,002033 240 0,5518 0,0499 90,9
9 |Process water 0,002033 240 0,5698 0,0542 90,4
10 |Diswater N CL3 % 0,002033 240 0,5582 0,0562 89,9
11 |Dis water H,S 40,5 % 0,002033 240 0,6698 0,0698 89,5
12 |Dis water HCL 0,5 % 0,002033 240 0,6951 0,0698 89,9
2400 hour
13 |Distilled water 0,002033 2400 0,7511 0,0705 91,5
14 |Drinking water 0,002033 2400 0,8582 0,0962 88,7
15 |Process water 0,002033 2400 0,9918 0,0980 90,1
16 |Diswater N CL3 % 0,002033 2400 1,0211 0,0805 89,1
17 |Dis water H,S 40,5 % 0,002033 2400 1,0582 0,0962 90,9
18 |Dis water HCL 0,5 % 0,002033 2400 1,0991 0,0998 89,5

Fig. 5. Chart of St-20 metal inhibitors in various aggressive environments

The environmental safety of the use of the developed inhibitors in water supply systems and circulat-
ing circulating waters, as well as in the oil and gas chemical industries, is shown, their effectiveness is de-
termined, which constitutes 98,25 %.

The research results show that the effectiveness of the applied oligomeric corrosion inhibitor can be
observed in the presence of aromatic rings in them, the composition of thermostable and stable structures.

Conclusion. Synthesized new inhibitors of IK-2. The corrosion protection mechanisms of CT-20 steel
materials have been studied using modern methods. The results showed that the inhibitors were effective at
optimal concentration in aggressive environments HCI, H,SO,4, NaCl.

It has been established that the protective properties of an inhibitor of the IK-2 brand depend on the
composition, temperature and nature of the oligomer.

New effective composites of metal corrosion inhibitors in aggressive environments have been
developed. A putative corrosion inhibitor based on alcanolamin and an adduct (a mixture of phosphoric acid
and urea) was found. The effectiveness of synthesized new substances in gravimetric methods was studied.
Corrosion rates, braking factors, and protection levels were studied.
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Annotation. The oil industry in Russia is one
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Annotation . Oligomeric flame retardant was
obtained from local raw materials. The ob-
tained flame retardant 33-A was investigated
by IR spectroscopy. Received flame retard-
ants based on phosphorus, nitrogen, boron,
aluminum containing compositions and the
optimal conditions for their preparation.

Keywords: metal, nitrogen, phosphorus,
1 wood, boron, flame retardant, metal-
containing, oligomer, aluminum, temperature,
density, raw materials, fire protection, vis-
cometer.
% !
. % ' %
0 ! 0 ,
% % %
.. %/
%
% !
&12!
&2
- . 1 & $ %
$ %
12 2-3 % #
% %
/ # % 2



%

-0 ,
2 , %
. %1 2
&, - 1 1
2 & %
1
%S ! %1 % 1
-0 2 #
, #
12! .
. % & %
( 1
% 2 [3].
2
! & % !
[4-5].
’ &2 ’
& | 2,0
. &2 %
I P-N
! 2
$
# %!
#)
2
1 1 1 0
% |
33-(, $ !
( 1-4 -

=

%

%

%

%

% !

33-(

&2

%

%



922%., %

4 -
(-N- )
(=.-H)
(—

1456 3)
%

&2

&2

1. (...
2., ).(. .
2003. - 132 .
3., ). .3
# 1
4, 8. .
«UNIVERSUM>»
5. 5.8
6. (3. 2
2002.—; 2.
7. 4 2
[ 10.& %

References:

&2
&2 2%1
] & 4 -
&2 , 2
-3431 3321 ! (- -H), 3010
, 2355 ! (-P-H), 1674
, 1068 ' (- — —Co)
893 ' (-~ =NO,) (
! & 2
# , 121 $ & #
%
-3.: % $ 1983
1 L *
2 ! &2 !
/9 .—1991.
9. ., *& (.. ( 2
.—2020. — 1 1(70). —. . 71.
.—3.:3 ,1983.-. .130.
/(3. ) (. I, & %
0 &2
.—2007.— .16.—; 5.

1. Komar A.G. Construction materials and products. — M. : Higher School, 1983.

2. Petrova E.A. Reduction of combustibility of wood-based materials : Cand. of Sciences. — 3 ., 2003. — 132

3. Pokrovskaya E.N. The mechanism of fireproof action of phosphorus-containing compounds as applied to
wood cellulose materials // Wood chemistry. — 1991.

4. Nurkulov E.N., Beknazarov H.S., Jalilov A.T. Antipyrene for protection of wood against burning //

«UNIVERSUM» technical sciences. — 2020. — Issue: 1(70). —' . 71.

5. Rabek Ya. Experimental methods in polymer chemistry. — M. : World, 1983. —' . 130.

150 °.,
-1
(-C = 0),
1),
1 1
-3,
%
Il
/ .3. -

6. Orlova A.M. Fire protection of wood / A.M. Orlova, E.A. Petrova // Fire-explosive safety. — 2002. —; 2.
7. The study of fire protection efficiency of nitrogen-phosphorus-containing compositions for wood / V.M. Balakin
[etc.] /I Fire-explosive safety. — 2007. - V. 16. —; 5.

205



* 66.045.12

% )(

% + +
«,#’#
2
! !
" * 4
# « #
2
! !
"/ .
! 0 %
&
!
&
&
! # &
> + +
! ’
o, #
Y &
&2! &
&2 ,
!
!
%
! ’
!
! %
#
8
! #

+

82 ( %

) 8
((

Q@EPE@@
HYDRAULIC RESISTANCE OF A SHELL-AND-TUBE HEAT EXCHA NGER
WITH COUNTERCURRENT MOVEMENT OF THE COOLANT IN THE ANNULUS

»

&
&
%$
% $
% & !
3,4 %.
&
&
!
, # %
1
%
& !
, , 12!
&
&
% !
1 %
&
&

206

%

%

Ostapenko Alexandra Alexandrovna
Volgograd State Technical University

Golovanchikov Alexander Borisovich
Doctor of Technical Sciences,

Professor of the Department «Processes
and Apparatuses of Chemical

and Food Production»,

Volgograd State Technical University

Merentsov Nikolay Anatolyevich
Candidate of Technical Sciences,
Associate Professor of the Department
«Processes and Apparatuses of Chemical
and Food Production»,

Volgograd State Technical University

Annotation. A correlation analysis is carried
out related to the development of experi-
mental data on the dependence of hydraulic
resistance in pipes and the annular space of
a shell-and-tube heat exchanger with coun-
tercurrent phase motion of both coolants by
the least squares method. In contrast to the
well-known typical heat exchangers, where in
the annular space the heat carrier crosses
laterally relative to the outer surface of the
tube bundle, the hydraulic resistance in the
proposed design is reduced by 3,4 %.
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Annotation. This article describes the meth-
ods for recycling of oily waste and their im-
pact on the environment.
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Annotation. In article studied biological activ-
ity mushroom by borax, soft and white rotted,
when clearing the sewages oil and gaze
industry. It Is installed that biodegradation
admixtures oil products results from oxygen
of the process, realized in the first place
mushroom. In the course of called on exper-
iment was revealed that mushrooms by borax
rotted possess the powerful complex a
gidrolitics ferment, splitting phenols of the
groups.
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"/ . % $ - | Annotation. The article considers solving
& _ | problems about turbulent heat exchange at
the flow of liquid in the pipe with permanent
physical properties as one of the ways to
$ 0 ! # ) solve environmental safety problems in gen-
- | eral, in the oil and gas industry in particular,
| # _ | through to build a mathematical model of the
’ heat recoil process. The possibility of theoret-
ical description of the processes of heat ex-
& $ . change during the flow of liquid in rough
# - | pipes is shown. There is a difference in heat
| $ | output for transition zones with even-grained
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- | Annotation. The problem of ensuring envi-
ronmental safety when handling oil drilling
waste is relevant worldwide, but is especially
acute in Russia in almost every oil producing
region. The importance of the problem is
determined not only by a significant amount,
but also by the negative impact of oil waste
on almost all components of the environment.
As a result of their impact, a significant
- | change in the natural state of the geoecologi-
- | cal environment occurs, a decrease in the
natural protection of groundwater, activation
of geochemical and geomechanical process-
es, and a change in the natural microbioce-
nosis. The threatening growth of hazardous
- | oil waste accumulated annually in the ab-
sence of the necessary scale for their dis-
posal leads to the seizure of land for long
periods. At the same time, oil wastes belong
to secondary material resources and, by their
chemical composition and useful properties,
can be used in the national economy instead
of primary raw materials.

Keywords: arrangement of drilling sludge
pits; drilling waste management technologies;
burial of drill cuttings in drill cuttings; neutrali-
zation of drill cuttings; use of drill cuttings;
- | processing of drill cuttings into products for
various purposes; selection criteria for drilling
waste processing technology.
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Annotation. The article considers the history
of the ecology of the oil and gas complex in
the form of a branch of scientific knowledge
and an applied direction in ecology (by the
example of geoecological mapping and envi-
ronmental assessment in the oil and gas
complex). Applied ecology is the develop-
ment of principles and practical measures
aimed at protecting wildlife, both at the spe-
cies and ecosystem levels; development of
principles for creating artificial ecosystems
(agroecosystems, aquaculture objects, etc.)
and managing their functioning, study of the
influence of anthropogenic factors on ecosys-
tems of various levels in order to develop
environmentally sound standards for the
impact of human activities on wildlife.

Keywords: ecology as a branch of scientific
knowledge; features of the development of
ecology in the oil and gas complex; formation
of ecology as an independent science; devel-
opment of the ecology of the oil and gas
complex as a scientific industry; practice of
environmental science of the oil and gas
complex; environmental mapping; environ-
mental assessment.
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EFFECTIVE FASTENING OF MOBILE SANDS WITH LOCAL MATE RIALS

BY LOCAL PRODUCTION

5 + 2 #5 + Saburov Khursand Mambetsaliyevich
Doctoral student,
$ | ! % | Tashkent Arch_itectura_ll
: ; and Construction Institute
id.yug2016@gmail.com id.yug2016@gmail.com
"/ . % % & Annotation. The peculiarity of the construc-
I & & _ _tion of secti_ons of railways in areas with mov-
%1 % | ing sands is expressed by the_ need to per-
’ form sanding works, the main purpose of
# %1 & which is to ensure the safety of train traffic.
& & % On the basis of the conducted, the possibility
&2 2 1 of using binders based on chemical industry
$ waste was proposed.
> + + , , % , , & - | Keywords: sand, polymer, fixing agent,
waste, railway.
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Annotation. In article are considered some
possibility of the syntheses and using, new
poliol gidrogel on base secondary resource in
region Aral Sea. It is shown that problem dry
Aral epidemic deaths are a global problem to
contemporaneity. They are received strong
distends poliol to gels on base lignosulpho-
nats with phosphor containing join, got on
base departure OAC «Navaiazot». Called on
field and experimental studies have shown
that designed poliol gidrogel and after three
years of the field test did not lose their own
applied characteristic.

Keywords: poliol, gidrogel, distend, depar-
ture, erosion, Aral Sea, syntheses, vegeta-
tion, lignosulphonat, water, saving, technolo-

ay.
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FOR THE PRODUCTION OF BUTYL ACRYLATE USING IR SPECT ROSCOPY
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Annotation. This article is devoted to the
analysis of the physicochemical parameters
of para-toluenesulfonic acid in order to select
analogues of the base esterification catalyst
in the framework of import substitution.

Keywords: catalyst, butyl acrylate, para-
toluenesulfonic acid, analogues, IR spectros-
copy, thermogravimetric analysis.
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DEVELOPMENT OF AN OPTIMAL EXTRACTION SYSTEM
FOR THE PRE-EXTRACTION OF PCBS FROM CONTAMINATED SITES

+ .
SatbayevUniversity, v (

5 + 8.
SatbayevUniversity, v (

" C (9 ) - ,
12 % !

% $ 1 2 8 1
$ % 9

Selenova B.S.
SatbayevUniversity, Kazakhstan, Almaty

Sabyrova S.J.
SatbayevUniversity, Kazakhstan, Almaty

Annotatio n. Polychlorinated biphenyls
(PCBs) — compounds possessing a number
of unique physical and chemical properties:
high dielectric capacity, heat resistance, in-
ertness in relation to acids and alkalis. These
properties have determined the wide use of
PCBs as dielectrics in transformers and ca-
pacitors, hydraulic fluids, coolants and cool-
ants, lubricating oils, etc. In June 2007 Ka-
zakhstan ratified the Stockholm Convention
on Persistent Organic Pollutants (POPs),
according to which PCB waste must be dis-
posed of and disposed of in the country by
2025.

Incineration is widely used to destroy organo-
chlorine products. However, this method is
energy and resource consuming and produc-
es polychlorinated dibenzodioxins and diben-
zofurans.

Thus, the analysis of methods for the effec-
tive extraction of PCBs from environmental
matrices, the improvement of the extraction
method and the use of the information ob-
tained for the development of industrial tech-
nology for the disposal of PCBs and polychlo-
rinated benzene is an urgent task.

Keywords:  persistent organic pollutants,
polychlorinated biphenyls, extraction meth-
ods, extraction, transformer and capacitor
oils.
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THE ROLE OF NICKEL IN THE GENESIS OF OIL

#/ %+ $ + Simonyan Gevorg Sarkisovich
# Ph.D., Associate Professor,
| ! ! | Associate Professor of the Department of
# ) inorganic and analytical Chemistry,
) ! ! Yerevan State University
"/ , , % | & Annotation. It is shown that oil is a complex
_ | heterogeneous colloidal-disperse system,
! ’ which, in addition to carbon and hydrogen,
. & & 0 also contains heteroelements, primarily N, S,
& N, S, O, NI V., , - | O, Ni, and V. It is shown that metalloporphy-
1 0 - | rin nickel complexes are effective catalysts
0 Ni for the oxygenation and epoxidation of ole-
’ fins. Ni in the free and bound states is a cata-
lyst and a hydrogenating agent.
12
> + + % , , Keywords: abiotic oil, genesis of oil, nickel.
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SYNTHESIS AND STUDY OF A NEW MODIFIER FOR A GEOPOLY MER BASED
ON FORMALDEHYDE, POLYACRYLAMIDE AND SODIUM METASILI CATE

+ 4 #5 + Sottikulov Elyor Sotimboevich
| | PhD (technical), Senior Researcher,
PhD ( | ). $! o | ! Tashkent Research Institute of
$ | - % | Chemical Technology
) + 5 3 + Jalilov Abdulakhat Turapovich
, , Doctor of Chemical Sciences, Professor,
' , Academician of the Academy of
Sciences of the Republic of Uzbekistan,
! o Director,
$ ! - % ! Tashkent Research Institute of
! Chemical Technology
"/ , 2 | - Annotation. Organo-hybrid modifiers based
% on formaldehyde, polyacrylamide and sodium
! | metasilicate were obtained in an alkaline
-4 4 - ~ | medium. A study by IR spectroscopy of the
) ! ,(( ) % obtained products upon the interaction of
& , # % PAA, formaldehyde and liquid glass proves
—CH,OH | -Si-O-— - the disappearance of the —CH,OH functional
2 & | groups and the formation of the —Si—-O- si-
" | loxane group of the obtained product. The
# % & % content of organosilicon functional groups of
% the obtained product makes it possible to
apply it in many directions.
> + + 12 # , # &2 , | Keywords: alkali activation, cementless
0 binders, geopolymer, modifier, formaldehyde,
%
! ! ! " | polyacrylamide, sodium metasilicate.
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Annotation. The change of the hydrochemi-
cal parameters of groundwater contaminated
with oil products was studied under the stimu-
lation of the growth (introduction of mineral
nutrients) of indigenous microorganisms.
During biostimulation, the number of aerobic
(hydrocarbon-oxidizing and ammonifying)
and anaerobic (denitrifying) microorganisms
increased by 1-4 orders of magnitude. The
number of hydrocarbon-oxidizing microorgan-
isms was 10°~10" CFU/ml, of the ammonify-
ing ones — 10°~10% CFU/ml, of the denitrifying
ones — 10°-10° CFU/ml. At the same time,
hydrochemical parameters in groundwater
have changed. In particular, the ammonium
content increased (up to 300 mg / dm3) and
permanganate oxidizability (up to 50 mg
Ozldms). As a result of the measures taken,
the lens of oil products on the surface of the
groundwater decreased from 0.2-0.5 m to
0.01-0.05 m.
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APPLICATION OF THE HAMMERSTEIN MODEL
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# | automation and information technology,
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"/ . - | Annotation. The review of methods for man-
# _ | aging ail refining plants is performed. The
.l I features of the process of rectification of a
# 121 : 2 - low-capacity oil refining plant are noted. The
2 choice of input and output parameters of the
* $ research object was made. To improve the
| & % % $ | quality of installation management, it is pro-
# I posed to use the Hammerstein model in
~ | management. Identification of parameters of
! 1l ! $! - | the nonlinear and linear parts of the Ham-
12! | 2 ., - | merstein model for a low-power oil refining
% % 1o plant is performed. The resulting model al-
e lows us to study the effect of various actions
.4 on the managed parameters. The software
! Matlab. product Matlab was selected as the modeling
tool.
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Annotation. This article is devoted to envi-
ronmental problems arising from hydrocarbon
production. The efficiency of oil and gas pro-
duction from oil shale is considered. Recom-
mendations are made for the eephective
production of oil and gas, with minimal impact
on the environment.
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Annotation . The article discusses some of
the possibilities of purifying oil from hydrogen
sulfide and light mercaptans by absorbing
them with chemicals directly in oil. For the
synthesis of new hydrogen sulfide scaven-
gers, the bottoms of monoethanoamine were
used as starting materials.
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Annotation. The article describes the meth-
odology applied to studies evaluating crack-
ing catalysts based on the use of a fixed-
layer reactor for the Microactivity Testing
Method (MA ). The authors reveal the five
- | main stages of the method for evaluating
catalysts: conducting steam stabilization of
catalysts; determining the activity of micro-
spheric catalysts; determining the fractional
composition of the obtained products; deter-
- | mining the quality of the target products;
processing and analyzing the results to ob-
tain a material balance.
Since the fresh catalyst is very active, artifi-
cial deactivation is necessary. In order to
simulate the behavior of a catalyst running on
a real-world plant, special attention is paid to
the steam stabilization of the catalyst. In
addition, the article describes a series of
! microactivity tests to quantify the impact on
- | conversion. Based on the experiments con-
ducted, the authors propose a method for
determining the fractional composition of
) reaction products using gas chromatographic
- | analysis, which allows to separate gasoline
from a mixture of products with simultaneous
determination of its octane number.
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- | Annotation. The technology of preparation of
cationic type water-bitumen emulsions for
road use is considered, a 3D model of a plant
for the production of water-bitumen emul-
sions is developed. The 3D model is imple-
mented in the AutoCAD 3D Plant Design
software package.
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Annotation . The electrochemical method of
treatment of waste water and liquids waste is
compact, effective and is divided into cathod-
ic reduction, electrodialysis and electrocoagu-
lation. At the same time, it should be noted
that during the electrochemical reduction of
chromium(VI) ions, the current yield of chro-
mium is very low (16-17 %), however, this
method can be used to purify waste water
from impurities to MPC (maximum permissi-
ble concentration). In the process of metal
0 reduction, most of the energy is spent on
such undesirable processes as ion polariza-
$ tion, deposition of some impurities in the
solution, and the resistance of the electrolyte.
In this paper, we conducted research to in-
crease the reduction of hexavalent chromium
ions in the presence of polyatomic alcohols
such as xylitol, sorbitol, and glycerin. The
positive results of them showed a triatomic
alcohol — glycerine. The aim of this study is to
study the effect of triatomic alcohol on the
current yield of chromium in the electrolysis
of wastewater with hexavalent chromium ions
and determine the optimal conditions of the
process.

It was found that during the electrolysis of
treated wastewater, the use of 1.5-2 % glyc-
erol as an additive to the tested electrolyte
under certain conditions increases the current
yield of chromium from 18 to 24.5 %.
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Keywords: electrolysis, liquid waste, glycer-
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output.
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Annotation. A mathematical model of the
catalytic cracking process is obtained. The
developed mathematical model takes into
account the transformations of high-
molecular hydrocarbons occurring on the
surface of a microspherical zeolite catalyst,
and is focused on predicting the group com-
position of the gasoline fraction.

The optimal yield of automobile gasoline was
equal to Y = 50.8 %. Experiments conducted
under the found optimal operating conditions
fully confirmed the reliability of the results
obtained in industrial conditions.

Keyword: catalytic cracking,
planning, model, optimal mode.
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Annotation. This paper discusses ways to
increase the selection of liquefied gases in an
absorption-gas fractionation unit. In order to
increase the output of the plant products, a
structural and functional analysis of the exist-
ing production was carried out. As a result of
the work, it was found that the bottleneck of
this installation is a significant loss of propane
and butane with a methane-ethane fraction.
An increase in the yield of propane and bu-
tane can be achieved by increasing the re-
sponse pressure of the discharge spring
safety valve (DSSV) on the discharge lines of
VK-2,3,4,5 compressors, which allows lique-
fying the C3-C4 fractions.

Keywords: absorption, butane, gas frac-
tionation, compressor, propane, separator,
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Annotation. In article are brought results of
the study physic-chemical characteristic new
copolymers synthesized on base departure to
chemical industry and local raw materials
resource. Beside water solution copolymer
relative viscosity powerfully grows with in-
crease the concentrations; anomaly to vis-
cosity exists already in the field of powerfully
diluted solution moreover for copolymer she
denominated strong, than for lignin and ligno-
sulphonat.
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solution polymer, filtering, water recoil, sedi-
ment, viscosity, density.
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DETERMINATION OF OIL CONTENT IN SOIL BASED ON SPECT RAL

CHARACTERISTICS OF THE VISIBLE AND NEAR INFRARED RA NGES
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Annotation. The technology for determina-
tion of oil and oil products content in sail is
proposed. The work is based on the experi-
ment carried out in laboratory conditions with
preliminary preparation of contaminated soil
samples for creating calibration model. The
scheme of laboratory unit and used devices
is given. The most suitable areas of visible
and near infrared range for determination of
oil and oil products content in soil are pre-
sented. In the future, the presented technolo-
gy can be used in field studies of soil.

Keywords: spectral data, multivariate data
analysis, remote sensing, oil, oil contamina-
tion, contaminated soil.
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"/ . % % Annotation. The article deals with the actual
# 121 _ | problem of extracted water utilization in the
& ’ oil and gas industry. The authors propose a
: ( ~ | method for cleaning associated waters by
reverse osmosis to obtain components of
., % 0 % - | commercial products. The article presents the
| # | results of experimental studies of concentra-
) ’ ’ tion of components in extracted waters.
> + + : # , & Keywords: extracted water utilization, liquids
$ & | for well killing, reverse-osmosis.
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0 O - | Annotation. The work describes an energy-
efficient fluidized-bed dryer and an exergy
analysis of the proposed design in compari-
son with devices used in industry.

+ : && | [ ,0 O - | Keywords: fluidized bed, drying, energy
0 | efficiency, exergy analysis.
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"/ . | % Annotation. In this article the variant of BI-
# # _ | CICLAR system of products separation of
wn | aromatization process of light hydrocarbons
464 "( a & | # | is presented. According to the proposed frac-
. tionation scheme, catalysts are divided into
, - 1 #1 % 1 three products: fuel gas component, propane-
_ _ 0 _ butane fraction and stable benzene-toluene
% 1 #1 ( #1 )- oxylene fraction (BTK fraction).
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464 ..(. - # BICYCLAR, separation system, BTK fraction.
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nnotation Information on the heat of ad-
sorption can be obtained using experimental
curves of adsorption isotherms. Also, the
ratio of the heat of adsorption to the heat of
condensation is widely used in the study and
calculation of adsorption processes. Since
the heat of adsorption is a measure of the
intensity of the adsorption process, it is very
important for management and for practical
calculations to correctly evaluate the adsorp-
tion equilibrium and the heat of adsorption.
For this reason, heats of adsorption of the
octane-benzene (toluene), n-octane (hexade-
cane and isooctane), n-hexadecane systems
were determined.

Keywords: adsorption heat, isotherms, ad-
sorbent, control.
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