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One of the relevant challenges in development of oil fields is a challenge to increase efficiency of oilfield treatment of
hydrocarbons. Solution for that challenge can significantly improve level of oil treatment, reduce hydrocarbon losses with
drainage water and thereby improve ecology of the environment and make additional profit for an enterprise. A system of
gathering and treatment of water and oil of Karazhanbas field, influence of surface active agents (surfactants) on water-oil
emulsions under conditions of the field are studied in the paper. In addition, a chemical demulsifier which has the most
efficient properties for field treatment of well production at Karazhanbas field is chosen. Results of laboratory studies of
water-oil emulsion, physical and chemical analysis of water composition and new chemical demulsifiers, recommended for
pilot tests at Karazhanbas field, are presented. Analisys of results of laboratory studies shows that all test chemicals are
inferior to a base demulsifier Randem-2208 by a degree of dehydration. Base demilsifier is inferior to demulsifiers Victory-
2, 3 and Rauan-2050 by a degree of desaltation. It is established that demulsifier Victory-1 in comparison with base and
other demulsifiers does not show a high demulsifying ability. In coparison with base Randem-2208 demulsifier Victory-2
showed the lowest demulsifying ability with degree of dehydration equal to 60.67 %. In comparison with the base product
Randem-2208 demulsifier Victory-3 provides quite good dehydration. Compared to base demulsifier Randem-2208
demulsifier Rauan-2050 has a good demulsifying ability, consumption of demulsifier decreases with increase in water
saturation in oil. At the same time, goal-based increase in water saturation of prepeared rheologically complex oil to its
ultimate value allows to reduce consumption of demulsifier in several times with no reduce in efficiency oil dehydrationl.

OnHoil M3 aKTyalbHBIX MHpoOJeM pa3paboTKM HE(TSIHBIX MECTOPOXKICHHIl SBISISTCS TIOBBILICHHE J(P(EKTUBHOCTH
He(TenpPOMBICIIOBOIT OATOTOBKH YIJIEBOAOPOJIOB. PelieHue 910l mpoGieMbl MOXKET 3HAYMTENIBHO MTOBBICHTH CTENEHb OJATOTOBKH
HedTH, yMEHBLIUTh MOTEPU YITICBOAOPOJIOB C JPEHAKHOH BOJOH, TeM CaMbIM YIIyYIINTh 3KOJOTHIO OKPYKAIOWie cpelsl u
TIPUHECTH JIONOJHUTEIBHYIO TPUOBLIE MPEANpHATHIO. B paboTe ObUIM M3ydeHbI CHCTeMa cOOpa M MOATOTOBKH BOABI M He(TH
MecTopokaeHust Kapaskan6ac, BIMSHIE MOBEPXHOCTHO-aKTHBHBIX BemiecTB (ITAB) Ha BOmOHe(TAHBIC SMYJIBCHH B YCIOBHSX
JIaHHOTO MeCTOpOXIeHus. Kpome Toro, ObU1 M30paH XUMHYECKHil peareHT-Ie3My IbraTop, UMerolmii Hanbonee 3(dekTuBHbIC
CBOJfCTBA JUI1 MPOMBICIOBON TOJFOTOBKM TPOJYKIHMH CKBOXHH MecTopoxkaeHust KapakanOac. IIpuBesieHb! pe3ysbTaThi
J1ab0OPATOPHBIX HMCCIEN0BAHUI BOJOHEMTAHOW SMyJIbCHH, (DU3HKO-XHMMHYECKOrO aHAIM3a COCTaBA BOJBI, HOBBIX XUMHYECKHX
PEareHToB-JIeIMYJIbIaTOPOB, PEKOMEHIYEMBIX ISl OIBITHO-IIPOMBICIIOBBIX MCIIBITAHMH Ha MecTopoxkieHud KapakaHOac.
AHamisupysi pesysbTaThl J1a0OPaTOPHBIX HCCIEI0BAHUH, MOKHO CJIENaTh BBIBOJI, YTO IO CTENEHM OOE3BOXKMBAHMS BCE
HCTIBITYeMblE XMMUYECKHE PEarcHThl YCTYIAOT 0a30BOMY peareHTy-aesMmyssratopy «Panmem-2208», a 1mo o0eccoImBarommm
cBoifcTBaM 0a30BbIi JIEIMYIIBIaTOp YCTyNaeT JedaMyieratopam Mapku «Victory-2, 3» u «Rauan-2050». B xozme anammsa
YCTaHOBIIEHO, YTO J€3MyYJIbratop Mapku «Victory-1» 1o cpaBHeHHIo ¢ 0Ga30BBbIM M APYTMMH JACIMYIIBraTopaMH He NPOSBISAET
BBICOKYIO JICOMYJIBIHPYIOLLYIO CIOCOOHOCTh. Jleamymbrarop mapku «Victory-2» 1o cpaBHeHHIO ¢ 6a3oBbiM «Panmem-2208»
MOKa3a] HAMMEHBILIYIO Je3MYIbIHPYIOLIYI0 CIOCOOHOCTh, CTeneHb 00e3BOKMBaHMS cocTaBiuser 60,67 %. Jesmymnbrarop
«Victory-3» 1o cpaBHeHHMIO ¢ 6a3oBbIM mpomykroM «Pannem-2208» obecrednBaeT JOCTATOYHO XOpoliee 0OE3BOXKHBAHHE.
V neamyinbraropa Mapku «Rauan-2050» 1o cpaBHEHHIO ¢ 6a30BbIM eaMyibratopoM «Pannem-2208» xoporuas AeIMyIIbIHpyOLas
CIOCOOHOCTB, C POCTOM BOZIOHACHIILIEHHOCTH HE(TH €ro pacxoy] yMeHblaercs. [Ipy 5ToM IyTeM LieJIeHanpaBlIeHHOT'O TIOBBILIEHHS
BOJIOHACBILIIEHHOCTH TIO/ITOTOBJIGHHON PEOJIOMYECKH CIIOKHOM HE(TH JI0 NPEENbHOIO €€ 3HAUEHHs MOXKHO B HECKOJBKO pa3
YMEHBIIHUTB PACXOJ IEIMYJIbraTopa, He CHUKast PU 3ToM 3((EKTUBHOCTB Mpoliecca 00e3BOXKUBAHUS HE(TH.

Gafar G. Ismaiylov — Doctor of Technical Sciences, Professor at the Department of Oil and Gas Transportation and Storage (tel.: +994 50 644 40 06, e-mail: q.ismaylov@asoiu.edu.az).
Esen L. Izbasarov — doctorate student (tel.: +994 50 644 40 06, e-mail: Izbasarov_E@kaznipi.kz).

Mekhpara B. Adygezalova (Author ID in Scopus: 50160952800) — PhD in Chemical Sciences, Associate Professor at the Department of Chemistry and Technology of
Inorganic Matter (tel.: +994 70 365 65 90, e-mail: mehpareadigozelova@yahoo.com). The contact person for correspondence.

Ruslan Z. Khalilov — doctorate student at the Department of Oil and Gas Transportation and Storage (tel.: +994 55 221 20 94, e-mail: ruslan.khalilov@bakerhughes.com).

HemaiibuioB Fagap I'yiiamMryceiid — T0KTop TEXHHYECKHX HayK, podeccop Kadeaps! TpaHCropTa XpaHeHust HeTu u raza (ten.: +994 50 644 40 06, e-mail: q.ismaylov@asoiu.edu.az).
H3b6acapos Ecen UcnambepaueBny — 1okTopanT (ten.: +994 50 644 40 06, e-mail: Izbasarov_E@kaznipi.kz).

AnpiresanoBa Mexnapa baGaBepau KbI3bl — KaHANIAT XUMHYECKHX HAYK, JOLEHT Kadeapbl XMMUHM M TEXHOJIOTHMH HEOpraHH4ecKux BemecTB (tein.: +994 70 365 65 90,
e-mail: mehpareadigozelova@yahoo.com). KoHTaKTHOE JIMIIO JUISl HEPETTHCKH.

XauaoB Pycian 3akup — JOKTOpaHT Kadeapsl TPaHCIIOpTa XpaHeH:s: HeTH ¥ Ta3a (Ten.: +994 55 221 20 94, e-mail: ruslan.khalilov@bakerhughes.com).

Bectauk ITHUITY. 'eonorus. Hedreraszosoe u roproe aemno. 2017. T.16, Ne2. C.138-147. DOI: 10.15593/2224-9923/2017.2.4



ISSN 2224-9923. Perm Journal of Petroleum and Mining Engineering. 2017. Vol.16, no.2. P.138-147 139

Introduction

The challenge of increase in efficiency of field
treatment of oil is on the front barrier to overcome
because that could significantly increase the
efficiency of field treatment of oil, decrease
hydrocarbon losses along with drainage water and,
thereby, improve the ecology of the environment
and bring additional profit to an enterprise [1-7].

As is known, field treatment of oil, its
demulsification are carried out under the influence
of temperature. Oil is heated and a chemical agent
is supplied [8-14]. The higher the temperature the
lower the viscosity of oil and the bigger the
difference in densities of water and oil
Temperature of demulsification depends on
properties of oil and conditions of a process itself.
A combined effect of temperature and chemical
agent initiate coalescence, i.e. intensive fusion of
water droplets into larger ones, capable of falling
off quickly and separating themselves from oil
under the action of gravity. In laboratory
experiments the influence of main factors such as
temperature, concentration of agents, amount of
stirring and settling time were studied carefully.

Challenge statement

A technological method of demulsification
intends to ensure production of maximum amount
of dehydrated oil with lowest irreducible water
saturation and with a minimum consumption of a
demulsifier. All mentioned should be achieved
under considered conditions of economical
consumption of fuel and steam, safety of
equipment and equipment of an installation. Since
increased temperature increases fuel
sumption, reduces capacity of an installation and
increases loss of wvaluable light fractions the
process should be carried out economically with
slight heating of an emulsion. However, the
heating value
process at a sufficient rate [15-25].

con-

should ensure demulsification

Solution for the challenge

As is known, water-oil emulsions belong to
typical representatives of complex heterogeneous

and polydisperse systems. Recent studies have
shown that in addition to basic physical and
chemical property such as viscosity emulsions are
also characterised by water saturation [26-28]. In
particular, studies of rheological characteristics of
artificially created emulsions based on high-
viscosity anomalous oil of Muradkhanly field on a
rotational Rheotest-2 viscometer at temperatures of
20, 40 °C showed that from 22 to 80 % of water
saturation system viscosity, as expected, increases
with increasing water cut (Fig. 1, a, b). As can be
seen from these figures complete saturation of oil
with water occurs at 80 % of water content.
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Fig. 1. Graphs of a function of shear stress
versus shear speed during flow of Muradkhanly
oil at different water content such as
a—T20°C;b—T40°C

There are on oil fields of Azerbaijan foreign
demulsifier "Disolvan" (Switzerland) and the
domestic "Alcan" were widely used.

Technical documentation regulates high
efficiency of these agents. However, usually in
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field conditions real efficiency of mentioned
demulsifiers is much lower than the regulated
one. That is caused by the fact that at the stage
of development and production of agents it is
extremely difficult to take into account all the
factors that affect their efficiency due to changes
in the composition and water saturation of oil
produced.

Demulsifying agents Victory-1, 2, 3, Rayan-
2050, Randem-2208
JSC intended for application at facilities of
production, collection, treatment and trans-
portation of crude hydrocarbon were tested in
laboratory conditions. Demulsifiers of Victory are
multi-type, suitable for destruction of various
types of water-oil emulsions. They are composite
based on surfactants dissolved in organic
solvents. The test demulsifier Rauan-2050 is a
composite based on block copolymers of ethylene
oxide and propylene dissolved in organic solvents
and is intended for dehydration and desalting of
oil emulsions during collection and treatment of
oil in fields. The demulsifier was developed by
RauanNalko TOO and is produced according to
ST TOO 7585-1915-38-36-2012.

Efficiency of demulsifiers was determined
according to a method of ST AO 000840001829-
04-14 The method for conducting laboratory
tests to assess demulsifying activity of chemical
agents by bottle test method [29], the essence of
which is

of Karazhanbasmunai

visual observation of emulsion
stratification and water separation in glass
(bottles-sedimentation  tanks). The
investigated product was added
dosages into a water-oil emulsion, poured into
100-millimeter settling tanks. Then dynamics of
water separated from the
recorded. To assess stability of an emulsion
under study, the experiment includes a dummy
experiment in which an emulsion is treated under

the same conditions without addition of a

vessels
in various

emulsion were

demulsifier. Testing of demulsifiers was carried
out using a water-oil emulsion of the
Karazhanbas field at temperature of 90 °C. At
the end of the tests the content of chloride salts

in oil was determined by titrating the water
extract in accordance with GOST 21534-76 [30].

Dehydration degree of demulsifier was
calculated by the formula

P="1100%,
v

where V, is volume of water, separated after
thermostat control, %; ¥ is content of bound water
in a sample, %.

The effective dosage was determined according
to the following criteria:

—approximate (indicative) assessment of
efficiency at specific consumptions 150, 200, 240,
300 g/tonne;

— clarification of the optimal effective dosage
of a demulsifier at specific
220-260 g/tonne.

Tables 1-5 and Fig. 2-7 show results of study
of kinetics of water coming of the test demulsifiers
of Karazhanbas field. The
analysis of laboratory studies has shown that oil of

consumption

under conditions

the field taken from a well and gas-measuring unit
is homogenious, similar in chemical composition
and properties. Oil relates to a paraffin-type
(average 3.7 % by weight), high-resin (average
19 % by weight), high-sulfur and in terms of
chloride salts and mechanical impurities belong to
the third group.

Since demulsifier Randem-2208 is already used
at facilities of the Karazhanbas field, it is considered
as the basic one and is an agent-demulsifier for
comparison. Based on results of tests (Table 1 and
Fig. 2), it is obvious that there is no adverse effect
on the process of treatment, dehydration and
desalting of oil during adding into the initial water-
oil emulsion of amount of 240 g/tonne. Dehydration
level is 63.27 %, residual content of chloride salts is
2.44 ¢/l.

Results of the study (Table 2 and Fig. 3) show
that Victory-1 demulsifier during adding into a
water-oil emulsion of the Karazhanbas field does
not show a high demulsibility in comparison with
other sorts of Victory demulsifiers. Maximum
specific consumption of 300 g/tone corresponds to
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Table 1

Results of study of kinetics of approximate and specified effective dosage of Randem-2208 demulsifier
at 90 °C of test temperature

No Product

Amount of water released, %
Time, min

Degree of
dehydration, %
Irreducible
mg/1

5 10 15 20 | 30 | 40 | 50 | 60 | 75 90 | 120

Dosage, g/tonne
water content,
%
Content of
chloride salts,

Estimated effectiveness, a value of bound water is 44,6 %

Dummy sample | 0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.41 | 0.82 | 0.82 | 1.64 | 3.28 | 4.10 9.19 90.81 8090.9

Randem-2208 | 150] 0.00 | 2.46 |12.30|18.04|22.14|22.96 |23.78 |24.6026.24|27.06[27.06| 60.67 39.33 2764.2

Randem-2208 | 200 | 0.00 | 3.90 [11.70]17.16]22.62|22.62|23.40|24.18(24.96|25.74]|25.74| 57.71 42.29 2976.3

Randem-2208 | 240 0.00 | 2.49 [12.45]|20.75|24.90|26.56|27.39|27.39|28.22|28.22|28.22| 63.27 36.73 2436.7

Randem-2208 | 300 0.00 | 3.20 |13.60]19.20|22.40|24.80|25.60|26.40|27.20|27.20|27.20| 60.99 39.01 2648.1

Specified efficiency, a value of bound water is 42 %

Dummy sample | 0 | 0,00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.80 | 0.80 | 0.80 | 1.20 | 1.60 | 2.40 5.71 94.29 | 13045.9

2 |Randem-2208 |220| 0.00 | 8.00 [13.60[16.00]19.20|21.60]22.40|22.40(22.40]23.20|24.00| 57.14 42.86 6319.1

Randem-2208» |260| 0.00 | 8.20 |13.94]17.22|20.50{22.14|22.96|23.78|24.60[24.60|25.01 | 59.55 40.45 6664.6

Table 2

Results of study of kinetics of approximate and specified effective dosage of Victory-1 demulsifier
at 90 °C of test temperature (a value of bound water is 55.6 %)

o Amount of water released, % © - 5
g Time, min g |2 &Z, 5=
=~ o .2 b1 Rt w2 <
No Product :)? 5 E B § RS g s g
21 s 10 15 20 30 40 50 60 75 90 | 120 8 3 g2 S 5
8 = = F O =
Q
a o
1 |Dummy sample | 0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.80 | 3.20 5.76 94.24 5940.9
2 |Victory-1 150 | 0.00 | 0.00 | 0.08 | 1.60 | 4.80 | 7.20 | 8.00 |10.40|12.80(15.20|18.40| 33.09 66.91 3193.5
3 |Victory-1 200 | 0.00 | 0.00 | 0.08 | 3.95| 7.11 | 9.48 |10.27|12.64|14.22(15.01|18.17| 32.68 67.32 3269.6
4 |Victory-1 2401 0.00 | 0.00 | 0.08 | 5.60 | 9.60 |12.00[15.20(16.00|18.40{20.80(23.20| 41.73 58.27 2587.4
5 |Victory-1 300| 0.00 | 0.00 | 0.16 | 5.77 | 7.96 [10.61(12.25]12.87(14.20({15.91|17.16| 30.86 69.14 3566.0

Table 3

Results of study of kinetics of approximate and specified effective dosage of Victory-2 demulsifier
at 90 °C of test temperature

“é Amount of water released, % N3 o &

T . 4 o (PR =
% Time, min g .5 _-g % ‘; S .
No Product e go:g g 8= 2 3 2

%‘) 5 10 15 20 | 30 | 40 50 | 60 75 90 | 120 A B é’ 2 S ES

] S 5 5

Estimated effectiveness, a value of bound water is 54 %

Dummy sample | 0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.80 | 1.60 | 2.40 4.44 95.56 7118.3
Victory-2 150 0.00 | 0.00 | 2.31 | 6.16 | 8.47 |18.48|24.64|27.72130.03|30.80|31.57| 58.46 41.54 2245.6
Victory-2 200 0.00 | 0.00 | 3.16 | 7.90 |18.96]|26.07|30.02|30.81|31.60|32.39|32.39| 59.98 40.02 2141.3
Victory-2 240 | 0.00 | 0.00 | 2.34 | 7.80 [13.26(26.52(29.64|30.42|31.20|31.98(32.76| 60.67 39.33 2099.8
Victory-2 300] 0.00 | 0.00 | 2.46 | 9.84 |22.14|28.70|30.34|31.98|33.62(34.44|34.44| 63.78 36.22 2038.8

Specified effectiveness, a value of bound water is 42 %

Dummy sample| 0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.80 | 0.80 | 0.80 | 1.20 | 1.60 | 2.40 5.71 94.29 5940.9

Victory-2 220 0.00 | 7.20 |11.20]13.60]16.00|19.20{20.00|20.80|21.60{21.60|{22.40| 53.33 46.67 2120.7

Victory-2 260 | 0.00 | 6.56 | 9.84 [13.94116.40|18.86[19.68|21.32|121.32|22.14|22.14| 52.71 47.29 2778.5
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Table 4

Results of study of kinetics of approximate and specified effective dosage of Victory-3 demulsifier
at 90 °C of test temperature

] Amount of water released, % NS o s
§ Time, min 5 8" % F;, “é TE
No Product ::3 g)"é B8 5 3 E"
&l 5 10 | 15 [ 20 [ 30 | 40 | 50 | 60 | 75 | 90 | 120 | RF | E 5 g5
7] = — < @] E
] 3 g °
Estimated effectiveness, a value of bound water is 44 %
1 [Dummy sample | 0 | 0.00 | 0.00 | 0.16 | 2.40 | 3.20 | 4.00 | 4.80 | 4.80 | 5.60 | 6.40 | 7.20 16.36 83.64 6749.2
2 |Victory-3 150| 0.08 | 4.74 | 8.69 |11.85|15.01]21.33]22.91|25.28|26.07|26.07|26.07| 59.25 40.75 2457.0
3 |Victory-3 200] 0.00 | 2.46 | 5.74 | 9.84 [13.94(20.50(22.14|24.60(24.60[25.42(26.24| 59.64 40.36 2367.0
4 |Victory-3 2401 0.16 | 4.00 | 7.20 [10.40|15.20|18.40(21.60|24.00(24.80|25.60(26.40| 60.00 40.00 1109.7
5 |Victory-3 300 | 0.04 | 3.28 | 7.38 [11.48]17.22|23.78(27.06|27.88|28.70|28.70|29.52| 67.09 32.91 725.0
Specified effectiveness, a value of bound water is 42 %
1 |Dummy sample | 0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.80 | 0.80 | 0.80 | 1.20 | 1.60 | 2.40 5.71 94.29 5940.9
2 |Victory-3 2201 0.00 | 7.20 |13.60|16.80(20.80(22.40(23.20{24.00|24.00{24.00{24.00| 57.14 42.86 1556.2
3 |Victory-3 260 0.00 | 8.20 |13.94|16.40(21.32|23.78|23.78|24.60(25.42|25.42(25.42| 60.52 39.48 1093.4
Table 5

Results of study of kinetics of approximate and specified effective dosage of Rauan-2050 demulsifier
at 90 °C of test temperature (a value of bound water is 42 %)

Amount of water released, % iy 3
qé Time, min > 2 5 _
2 g | =S| 2%
B3 8= 2 =
No Product I g5 2 8 5
@1 5 | 10| 1520 |30 |40 |50 |60 | 75|09 [120/ &F | £3§ 3
[22] = S L w

o Q o

A = k= )

Q
1 |Dummy sample | 0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.80 | 0.80 | 0.80 | 1.20 | 1.60 | 2.40 5.71 94.29 5940.9
2 |Rauan-2050 100 ] 0.00 | 2.40 | 5.60 | 9.60 [12.00]13.60|15.20{15.20|16.00|16.80]{17.60] 41.90 58.10 3626.3
3 |Rauan-2050 150 | 0.00 | 4.00 | 8.00 | 9.60 |12.80]|14.40]16.80]17.60|17.60|18.40[19.20| 45.71 54.29 32314
4 |Rauan-2050 200 | 0.00 | 8.00 |12.00|13.60|16.80|20.00{21.60{22.40|23.20{24.00[24.80| 59.05 40.95 2650.1
5 |Rauan-2050 2201 0.00 | 7.20 | 8.80 [12.00{16.80]20.00|20.80{22.40]23.20|24.00|24.80| 59.05 40.95 1154.7
6 |[Rauan-2050 2401 0.00 | 7.29 | 9.72 |12.96|18.63]21.06|21.87|23.49]25.11|25.11[25.92| 61.71 38.29 709.8
7 |Rauan-2050 260 | 0.00 | 5.67 | 8.10 |12.15]17.82|20.25|21.12|22.64|24.14|25.10]25.10| 59.76 40.24 1007.6
8 |Rauan-2050 300 ] 0.00 | 8.10 | 11.34]15.39]20.25|21.68(22.30{23.11|23.98]24.72|24.72| 58.86 41.14 1105.3

dehydration level of 30.86 %, residual water
content in oil is 69.14 %. The content of chloride
salts in oil is decreased from 5.94 to 3.57 g/l
When a demulsifier is added into a water-oil
emulsion released water does not get cloudy, there
is no clear interface and intermediate layer, no
precipitation formed, but there is adhesion to test
tube walls.

As a result of evaluation of effectiveness of
Victory demulsifiers Victory-2 and Victory-3 were
chosen to clarify the optimal effective dosage
during futher studies.

There is a decrease in content of chloride salts
in doses of 240 and 300 g/tonne in more that
3 times (from 7.12 to 2.04 g/l) if Victory-2
demulsifier is added to oil emulsion (Table 3 and

Fig. 4). At the same time, degree of dehydration
reaches a maximum value at 300 g/tonne and is
63.78 %, while the same effect is achieved using
240 g/t of the base agent. Released (separated)
water does not cloud, there is a clear interface
between the phases, no intermediate layer and no
sediment is formed. Adhesion to the test tube walls
is not established.

Results of Victory-3 demulsifier, presented in
Table 4 and Fig. 5, show that there is a significant
reduction in chloride salts down to 0.73 g/ is
observed if the demulsifier is added into a water-oil
emulsion. In comaprison with two other demulsifiers
(Victory-1 and 2) of the same product line Victory-3
demulsifier is more effective at dosage of 300 g/t,
dehydration level reaches a maximum value of
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Kinetics of water release, %
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Fig. 4. Kinetics of water release in presence
of Victory-2 demulsifier at bound water values
of 54 % (a) and 52 % (b) (see Table 3)

67.9 %. In comparison with the basic demulsifier
Randem-2208 Victory-3 does not provide
sufficient good dehydration at a specific
consumption of 240 g/t. Water released does not
cloud if demulsifier is added into the water-oil
emulsion. There is a clear interface between the
phases, no intermediate layer, no adhesion on test
tube walls, but there is a small amount of
precipitatation.

There are results of study of kinetics of
approximate and specified effective dosage of the
demulsifier Rauan-2050 presened in Table 5 and in
Fig. 6. In case if the demulsifier is added into the
water-oil emulsion then a degree of dehydration at
specific rates of 240 and 300 g/tonne was 61.7 %,
irreducible water saturation in oil was 38.29 %.
Released water does not cloud, there is a clear
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interface between the phases, no intermediate
layer, no precipitation forms and adhesion to test
tube walls is not established.

There are the same (stable) results in level of
dehydration and irreducible water saturation at
240, 260 and 300 g/tonne for Rauan-2050
demulsifier. At the same time the content of
chloride salts in oil decreases by an order of
magnitude from 5.94 to 0.71 g/l, which is also an
indicator of quality of oil treatment.

Conclusion

Analysis of results of laboratory studies (Fig. 7)
shows that according to the level of dehydration at
technological specific consumption of 240 g/tonne all
the test chemicals are inferior to the basic agent-
demulsifier Randem-2208. In terms of desalting
properties the base demulsifier are inferior to
demulsifiers Victory-2, 3 and Rauan-2050.

Thus, an analysis of results of laboratory tests
showed the following:

1. The demulsifier Victory-1 does not show
high demulsibility in comparison with the base and
other demulsifying agents.

2. The demulsifier Victory-2 compared to the
basic demulsifier Randem-2208 with technological
specific consumption of 240 g/tonne showed the
lowest demulsifying ability, level of dehydration is
60.67 %.

3. The demulsifier Victory-3 in comparison with
the basic demulsifier Randem-2208 provides quite
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good dehydration and desaltation of water-oil
emulsion at specific consumption of 220-300 g/tonne.

4. The demulsifier Rauan-2050 in comparison
with the basic demulsifier Randem-2208 shows a
good demulsifying ability. It has stable results on
residual water content in oil and significantly
reduces content of chloride salts in oil at specific
rates of 220-300 g/tonne. But if the concentration
is 240 g/tonne (field one), Randem-2208 has the
best demulsifying ability.

Analysis of stability of oil emulsions
performed  depending on  watercut and
consumption indicators of agent-demulsifier that
provide their stratification, showed that the
effectiveness of demulsification is affected by

interaction of two factors such as the content of
water phase and level of its dispersion. Since oil
demulsification  using  agent-demulsifier s
associated with destruction and adsorption
displacement by demulsifier of natural stabilizers
from the oil-water interface, an increase in water
content has a strong effect on agent consumption.

Thus, results of conducted experimental studies
show that the higher the water content in oil the
lower the consumption of an agent-demulsifier. At
the same time, it is possible to reduce demulsifier
consumption several times with no reduce in
efficiency of oil dehydration through deliberately
increase in water saturation of treated complex in
rheology oil to its ultimate value.
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