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PREVENTING INORGANIC SCALE FORMATION IN THE UZEN
AND ZHETYBAI FIELDS BY USING SCALE INHIBITORS

A.O. Tarbanov ', A.T.Khabiev !, Ye.O. Ayapbergenov %"

Isatbayev University, Almaty, Kazakhstan
?Branch of KMG Engineering LLP "KazNIPImunaygas", Aktau, Kazakhstan
*e-mail: ayapbergenov_e@kaznipi.kz

Abstract: Development of the oil industry in Kazakhstan at the current stage is
characterized by a decrease in the quality of the raw material base. In the total balance of
fields under development, the fields that have entered the late stage of development
prevail and, consequently, there is a significant deterioration in their structure, an increase
in the share of hard-to-recover oil reserves, watering of beds and well production.One of
the main challenges during the development of the field is the deposition of inorganic salts
in the oilfield equipment.

This article describes the main reasons for the formation of solid inorganic deposits
in oil fields, methods of scale inhibitors, as well as the classification of scale inhibitors.
Presents the physical and chemical characteristics of the objects under study: the
properties of oils and watersof Uzen and Zhetybai oil fields and the chemical reagents —
inhibitors of scale formations.

Based on the results of laboratory studies, scale inhibitors were selected, which
showed high efficiency (90 - 100 %) to prevent the precipitation of CaCO;, CaSO, and
BaSO, under the conditions of Uzen and Zhetybai oil fields.

The study was conducted in the center of scientific and laboratory research branch of
KMG Engineering LLP "KazNIPImunaygas".

Keywords: scale inhibitor, inhibiting efficiency, compatibility, deposit.

Introduction. The Mangistau region is one of the largest oil regions in
Kazakhstan. The oil fields Zhetybai and Uzen are located in the Mangistau
region, 80 - 150 km south-east of Aktau [1, 2].

Oils of Uzen and Zhetybai fields are characterized by low values of density
0,85 — 0,87 g/cm®, high content of paraffin hydrocarbons, which vary depending
on horizon in the range of 17 — 26 % wt. and asphaltene-resinous substances up to
20 % wit. It has caused a number of specific characteristics of oils of the given
fields: high solidification temperature (26 — 35 °C), increased viscosity, etc.

As it is known, oil production is accompanied by formation of solid
inorganic deposits (SSI), the main reason of formation of which is formation
water, extracted together with oil. Along the whole period, development of Uzen
and Zhetybai fields was carried out with reservoir pressure maintenance by
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injecting water of different types: artesian, sea, fresh and wastewater into the
formations. As well output became more watered, the volume of injected
produced water increased.

Scaling usually occurs when the chemical equilibrium in a solution is
disturbed, where the concentration of a particular substance or ion increases. Solid
inorganic deposits thus accumulate in the bottomhole formation zone (BFZ), on
the walls of production casing, in the pumping equipment and surface
communications of oil gathering and treatment systems. As a consequence of salt
deposition, the yield of the well decreases, the service life of the equipment is
reduces, which also leads to a number of other complications in the fields [3].

The mechanism of sediment formation is quite complicated and is
represented by a set of different processes. Analysis of literature sources showed
[3 — 8] that the main causes for formation of deposits include:

- mixing of waters of different compositions incompatible with each other.
Often, produced water contains Ca®*, Ba®*, Sr** cations and mixing them with
injected water containing SO,* ions produces insoluble sulfate minerals such as
barite, celestine, gypsum and anhydrite:

Ba?*(Sr?*,Ca?*) + SO~ - BaSo, 1 (5rS0,,CaS0,)

- change in thermobaric conditions, leading to the release into the gas phase
of dissolved carbon dioxide, the decrease in concentration of which with
increasing pH leads to a decrease in the content of carbonic acid, and as a
consequence, significantly reduces the solubility of calcium carbonate CaCOs:

Ca?* + 2(HCO3) - CaC0; L +C0, T +H,0

- evaporation of water by contact with heated equipment, which leads to
oversaturation of fluids with poorly soluble salts and their desalinization.

The most common types of deposits in oil production and the main causes of
their formation are presented in Table 1 [9].

Table 1 — The most common salts, and the physical conditions of their formation

Name Chemical formula Reason of formation
Calcite CaCO;, Temperature, pressure, partial pressure of CO,, total
Siderite FeCO; mineralization, pH
Anhydrite CaSO,
Gypsum CaS0O, - 2H,0 . o
- Temperature, pressure, totalmineralization
Barite BaSO,
Celestine Srso*

To prevent scale formation, various techniques such as removal of formed
deposits and prevention of their formation are used. The choice of the method of
sediment removal is determined by the nature of salt deposits, location and
composition of the deposits. Technological methods for preventing scale
formation, which are used in oil production, are presented in Figure 1.
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Figure 1 — Techniques to prevent scale formation [10]

The most effective way to prevent salt deposits nowadays are chemical
methods, in particular - the use of scale inhibitors. Figure 2 shows the classifi-
cation of scale inhibitors.

.
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Figure 2 — Classification of scale inhibitors [11]
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Hence, for effective oil production it is extremely important to choose
optimal chemical reagents to prevent salt deposits formation, taking into account
the specifics of Uzen and Zhetybai fields. By-product and injected waters of Uzen
and Zhetybai fields are diverse in their ionic composition and mineralization.
Their physico-chemical properties and composition are presented in Table 2.

Table 2 — Physico-chemical properties and composition of waters of Uzen (U) and Zhetybai
(zh) fields

Concentration, g/L

2

g S
=2 | % Y . o | 8
=28 S s || & Tl Q| E L | @] g4
51S|%| 2|S|2| 5|5 |82 ¢ 6|8~
U| F |55]|1,059|541|1,34|24,97 |51,056| - |0,24|0,053 | 0,26 |0,011|83,01| CI-Ca
Uu|D|68]|1038|281|091|16,46 |32,61| - |0,42|0,005| 0,17 {0,014 |53,21| CI-Ca
U|A|78|1008[025(013| 3,26 | 421 (2,01|0,24| - - — 110,08 | SO4-Na
zZh| F |7,3(1,028|2,00(0,61|11,77 |22,33|1,26[0,34| - 011 | - 1[3832]| Cl-Ca
Zh| A |76(1,008|0,40(0,12| 3,60 | 4,83 |2,26|0,20 | 0,001 |0,021| - |11,42|SO4Na
-1S51(81|1,009|040|0,73| 3,40 | 5,67 |2,77|0,32| 0,006 {0,006 - |13,30| Cl-Mg

Note: F - formation water: D - drainage water; A - albsenomanian water; S — seawater.

Current properties of Uzen field waters by the level of salinity, according to
the classification of underground mineral waters by V.A. Sulin belong to the
chloride-calcium and sulfate-sodium types. Salinity of water reaches 83 g/L at a
density of 1,059 g/cm®. The main components of water are chlorides and sodium
with potassium. The content of sulfates is 2,01 g/L, carbonates are absent.

Waters of Zhetybai field according to the classification of V.A. Sulin are
represented by chloride-calcium and sulfate-sodium types with a total salinity of
38 g/L and 11 g/L, respectively. They contain a significant amount of sulfate ions
(up to 2,3 g/L) that can combine with calcium, magnesium and barium ions. As a
result of this interaction, precipitation of insoluble salts from the formed
supersaturated solutions is possible.

Selection of the most effective inhibitor for protection of equipment against
salt formation was carried out within the framework of laboratory researches:

- only powdered substances and non-separated liquids are allowed as
inhibitors in terms of aggregate state. The content of suspended and settled
impurities in liquids is not allowed;

- The inhibitor must be fully compatible with mineralized water of Uzen
and Zhetybai fields without separation and sedimentation;
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- The inhibitor must be compatible with the base demulsifier. The content
of salts and water must not increase when treating the oil of the field with the
composition of inhibitor and demulsifier;

- the efficiency of scale inhibition must be at least 90 % of mineral salts
reduction under the given conditions.

It should be noted that the research was carried out at the Scientific
Laboratory Research Center of "KMG Engineering” LLP branch
"KazNIPImunaigas" on the basis of the Program of work on selection of chemical
reagents in the fields of JSC "Ozenmunaigas" and JSC "Mangistaumunaigas".

In the course of testing of the scale inhibitor attention was also paid to the
control of its physicochemical and technological properties. In addition to high
protective properties, the reagent must be adaptable and applicable to the
conditions of Uzen and Zhetybai oil fields. Physico-chemical properties of the
tested inhibitors were obtained according to ST RK 2498-2014 and the results are
presented in Tables 3-4.

Table 3 — Physico-chemical parameters of scale inhibitors tested in the conditions of the Uzen
field

5 Mass fraction o
Ne | Reagent Appearance p (20 Cg)’ of active M (202C), pHof the
kg/m mm</c medium
substance, %

The norm according

to ST RK 2498-2014 750-1400 2-60 - -

1| uz1 | Homogeneous liquid, 983,5 43,1 10,7 77
dark brown in color
Homogeneous,

2 Uz-2 transparent, colorless 1081,5 26,9 4,1 0,9
liquid
Homogeneous,

3 Uz-3 transparent, colorless 1067,6 35,9 9,1 8,1
liquid
Homogeneous,

4 Uz-4 transparent, colorless 983,4 30,2 5,8 9,2
liquid

5 | uzs | Homogeneous liquid 1089,1 25,4 5,3 45
of light yellow color

6 | uze | Homogeneousliquid 1086,7 29,4 8,9 7,6
of pale yellow color
Homogeneous,

7 Uz-7 transparent, colorless 1011,2 14,1 3,0 9,4
liquid
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Table 4 — Physico-chemical parameters of scale inhibitors tested in the conditions of the
Zhetyhbai field

o Mass fraction o
Ne | Reagent Appearance p (20 9’ of active M (202C), pHof_ the
kg/m mm°/c medium
substance, %

The norm according

to ST RK 2498-2014 750-1400 2-60 - -
Homogeneous,

1 Zh-2 transparent, colorless 1042,2 33,8 8,2 5,8
liquid
Homogeneous,

2 Zh-3 transparent, colorless 986,4 27,1 8,9 9,1
liquid

3 | zh-4 | Homogeneous, 1044,9 25,0 53 74
clearyellow liquid
Homogeneous,

4 Zh-5 transparent, colorless 1079,6 26,5 5,3 0,6
liquid
Homogeneous,

5 Zh-6 transparent, colorless 1069,4 32,4 11,2 7,7
liquid

The given results demonstrate that the tested inhibitors are homogeneous
liquids with acceptable values of density, viscosity and mass fraction of active
substances, resistant to negative temperatures (minus 42 °C).Thus, chemical
reagents meet the requirements of ST RK 2498-2014 for physical, chemical and
technological properties for liquid scale inhibitors.

Laboratory tests of new reagents were carried out by a sequential
determination of inhibitory properties (ST RK 2604-2015) in relation to calcium
carbonate, then in relation to calcium and barium sulfate. Inhibiting efficiency of
a reagent to prevent sedimentation of salts (CaCO3;, CaSO, or BaSQ,) is estimated
by comparing sedimentation processes in inhibited and not inhibited media
(control test). The effectiveness of inhibitors is estimated by the increase in the
retention (dissolving) ability of salts in water in the presence of a certain amount
of inhibitor. Laboratory tests of scale inhibitors for preventing sedimentation of
calcium sulfate and calcium carbonate, barium sulfate are held in artificial water,
simulating sulfate, carbonate and barium waters of Uzen and Zhetybai oil fields at
60-80 °C for 5 hours at the dosage of 5-30 mg/L. The saline solution is prepared
by mixing the equivalent amounts of salt-forming ions.The research results of
effectiveness of scaling inhibitors are showed in Tables 5 - 6.

Studies showed that the examined inhibitors are water-soluble, when mixed
with saline waters of Uzen and Zhetybai fields at dosages of 10-90 g/L solutions
are not turbid, do not form a viscous gel-like mass or solid precipitate, do not
cause separation of the liquid. Based on the research results, we summarize that
the inhibitors are compatible with saline waters of the studied oil fields.
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Table 5 — Evaluation of the effectiveness of scale inhibitors in the conditions of the Uzen field

Ne | Name of the reagent Dosage, - Inhibition efficiency, % -
mg/L calcite gypsum barite
10 0 0 0
15 40 23,53 195
20 48 35,29 235
1 Uzl 25 48 35,29 3l
30 48 37,65 2
50 49,6 40 325
10 80 81 75
15 88 90 85
20 94,4 9% 915
2 Vz-2 25 100 100 100
30 100 100 100
50 100 100 100
10 7 71,43 60,49
15 84,8 85,71 82,93
20 89,6 88,57 89,27
3 Uz-3 25 97,6 100 97,56
30 100 100 100
50 100 100 100
10 53,33 53,12 4351
15 66,67 62,5 52,63
20 75,56 70,31 59,65
4 Uz-4 25 77,78 71,88 70,18
30 88,89 84,37 73,68
50 94,44 92,19 80,7
10 66,67 62,5 51,67
15 72,22 71,25 70,83
20 88,89 87,5 83,33
S Uz 25 94,44 92,5 91,67
30 100 100 100
50 100 100 100
10 50 48,89 45
15 50 49,11 475
20 75 71,11 67,5
6 Uz-6 25 775 75,56 72,5
30 75 73,56 67
50 475 46,67 46
10 50 50 50,61
15 62,5 60 69,39
20 76,25 70 74,69
! Vz-7 25 875 80 81,63
30 90 90 89,8
50 92,5 92 90,2

66



ISSN 1813-1107 M2 2021

Table 6 — Evaluation of the effectiveness of scale inhibitors in the conditions of the Zhetybai
field

No Name of the Dosage, Inhibition efficiency, %
} reagent mg/L calcite gypsum barite
5 75,75 74,5 70
10 88,5 86,25 86,85
1 Zh-2 15 100 100 99,26
20 100 100 99,63
30 76,6 74,1 74,07
5 66,67 65 63,4
10 83,33 82,2 80
2 Zh-3 15 86,67 85,6 83,4
20 83,33 81,7 80
30 83,33 81,6 79,62
5 43,48 42,4 38,18
10 52,17 50 46,91
3 Zh-4 15 43,48 42,2 39,64
20 43,48 42,22 39,45
30 43,48 42,24 39,49
5 86,67 84,2 81,82
10 100 98,4 97,82
4 Zh-5 15 100 100 100
20 93,33 92,6 87,27
30 80 79,6 72,73
5 79,33 78 72,73
10 89,67 89,2 86,91
5 Zh-6 15 99,67 98 97,45
20 100 100 100
30 100 100 100

The results of studies show that among the samples submitted for testing, the
most effective inhibitors of scale deposition to prevent CaCO;, CaSO,4 and BaSO,
are samples Uz-2, Uz-3, Uz-5 and Uz-7 with an efficiency > 90 % at the
concentration of 20-30 mg/L. It was found that a highly effective inhibitor among
the tested reagents is the sample Uz-2, the efficiency of which is >90% at a
specific flow rate of 20 mg/L, 100% reduction of mineral salt deposition at
25 mg/L. When compared samples Uz-3 and Uz-5 at a dosage of 25 mg/L it is
revealed that the sample Uz-3 is more effective than Uz-5. The efficiency of Uz-7
at a specific flow rate of 30 mg/L is ~ 90%, which is lower than the basic reagent.
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Among the samples submitted for testing, the most effective samples are
Zh-2, Zh-5 and Zh-6 with an efficiency of > 90% and a dosage of 10-15 mg/L.
The high efficiency is noted with the sample Zh-5, which provides 100%
reduction of mineral salt deposition at 10 mg/L. The protective effect of samples
Zh-2 and Zh-6 at a dosage of 10 mg/L shows < 90%, while at 15 mg/L it is
~100%. The efficiency of Zh-3 and Zh-4 at a dosage of 20 mg/L is < 90%.

To summarize, taking into account that the studied inhibitors of salt deposits
are effective to prevent deposits of barium and calcium sulfate, as well as calcium
carbonate, it is possible to use them:

- at the Uzen field samples Uz-2, Uz-3 and Uz-5 at dosages of 20-25 mg/L;

- at the Zhetybai field Zh-2, Zh-5 and Zh-6 at dosages of 10-15 mg/L.

In order to prevent risks of breakdown of technological processes of
gathering, transportation of produced oil and oil treatment when using different
types of chemical reagents introduced into "well - oil treatment” system, the
demulsifying ability of demulsifiershas been defined in the presence of other
chemical reagents and without them. Chemical reagents used in the field for
different purposes must not worsen the demulsifying efficiency of the basic
demulsifier used in the field.

To identify the possibility of combined application of reagents used in oil
treatment for different purposes, studies were conducted on the mutual solubility
and compatibility of basic demulsifiers of Uzen and Zhetybai fields and selected
inhibitors of salt deposition. One of the ways to improve the process of collection,
transportation and preparation of oil, to improve the quality of commercial oil is
the use of special, selected for each field chemical reagents-demulsifiers.

According to the results obtained, the selected inhibitors and basic
demulsifiers of Uzen and Zhetybai fields in different ratios are mutually soluble
and with the lapse of time changes are not observed, and also at combined
injection into the initial water-oil emulsion no negative impact on the process of
oil dehydration is observed.
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Pe3iome

HPEJYIPEXJAEHUE OBPA3OBAHUSI HEOPTAHUYECKHUX OTJIOXKEHUM
HA MECTOPOKJIEHUAX Y3EHD 1 )KETBIBAI C UCITOJb30BAHUEM
UHI'MBATOPOB COJIEOTJIOXKEHUM

A.O. Tapbanos, A.T. Xabues, E.O. Aanbepzenos
OcBoenne HedTsiHOrO IpoMbIciaa KazaxcraHa Ha TeKylueil cTaluy COMpOBOXKIaeTCs
CHIDKEHHMEM KadecTBa ChIpbs. Cpelu BceX 3KCILTyaTHPYEMBIX MECTOPOXKACHUH NpeBau-

PYIOT MECTOPOXKACHUS, NMEPEHICAIINEG Ha HO3L[HI/II>1 oTall pa3pa60T1<1/I, ", KaK CJICICTBHC,
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XUMHYECKHH )KYPHAJI KA3AXCTAHA

OTMEYAeTCs 3HAUATEIFHOE YXYANICHHE WX TeOIOTHIECKON CTPYKTYPHI, YBEIINICHUE JOTH
TPYAHOM3BICKAEMBIX 3aI1acoB He(hTH, 00BOTHEHHE TUIACTOB ¥ CKBKUHHOH MPOIYKIINH.

B cratee paccMaTpuBaIOTCS OCHOBHBIC NMPHYMHBI 00pa30BaHUS TBEPIBIX HEOpTa-
HUYECKUX OTJIOKCHUH Ha He(DTSHBIX MECTOPOXKICHHUAX, METOIBI OOPHOBI, a TaKXKe KIIacCu-
(ukarss THrHOUTOPOB coneoTioxeHnd. [IpuBeaeHbI QU3NKO-XMMHUYECKHE XapaKTepuC-
TUKHA WCCIEIyeMbIX OOBEKTOB: CBOWCTBA HE()TH W BOABI MECTOPOXKACHUH Y3€Hb U
Ketpi0aii, XUMUYECKUX PEareHTOB.

ITo pe3ynpTataM 1abOpPaTOPHBIX HCCIACIOBAHUN MOJ00paHBl HHTHOMTOPHI COJICOT-
JIO)KEHHH, MOKa3aBIIie BBICOKYIO 3¢ dexTuBHOCTh (90 — 100 %) ans mpenynpexaeHus
BeimaneHns ocanka CaCOz;, CaSO, m BaSO, B yCIIOBHSX MECTOPOXICHHH Y3€Hb U
JXKerri0aii.

Pabora ObuTa BEITIONTHEHA B [ICHTPE HAYYHO-TA00paTOPHBIX HccienoBanun Oumana
TOO «KMI" Umxuanpuary «KazsHUTTmy#HaiiTrasy.

KiarodeBble cji0Ba: WHTHOUTOP COJCOTIOKEHUH, WHTHOWMpPYIOMIAas CIOCOOHOCTS,
COBMECTHMOCTb, OTJIOJKEHHUE

Pe3ome

O3EH KOHE )KETIFA KEH OPBIHJIAPBIH/IA TY3 KAJJIBIKTAPBIHA
KAPCBHI HHTUBUTOPJIAPIBI KOJJTAHY APKBLIbI BEHOPTAHUKAJIBIK
MOrTHAVIEPAIH TY3LJIYIHIH AJIIBIH AJTY

A.O. Tapbanos, O.T. Xabues, E.O. Aanoepzenos

Byriari tagma Kaszakcrammarbl MyHaii-ra3 KeH OpPBIHIAPBIHIA OHMIPUICTIH IIUKi-
3aTTBIH camackl TeMeHneyae. KoimaHblcTarbl K€H OPBIHIAPBIHBIH KOMIIUIIN IIHKi3ar
OHIPYIIH COHFBI CAaTBICHIH/A, OCBIFAH OAlIaHBICTHI T€OJIOTHSIIBIK KYPBUIBIMHBIH HaIIap-
Jlaysl, KMbIH ©HAIPIJICTIH MyHail KOPBIHBIH Ocyi, KabaTTap MEeH YHFbIMaJIapAarbl OHIMHIH
CyJaHysbI apTysl Oaiikamyza.

Maxkamaga MyHail KeH OpBIHIAPBIHIA TY3UIETiH OeHOopraHWKaimbIK KATThI INOTiH-
IimepaiH Ty3uTy ceOenTepi, ONapAblH alIbH aly 9MICTepi MEH Ty3 MIeTiHauIepiHe Kapchl
KOJIJIaHBUIATBIH MHTMOWTOPIIAPABIH TYpJIepi KapacThIPbUIFaH. 3epTeseTiH 00beKTiepaiH
(U3MKAIBIK-XUMHUSUTBIK CHIIATTaMaiapbl, SFHH O3¢H xoHe JKerTibal KeH OpbIHIAPBIHBIH
MYHalbl MEH CYBIHBIH KOHE XUMHUSUIBIK peareHTTep IiH CHIIaTTaMasIaphl KeNTipireH.

3epTXaHalbIK J)KYMBICTAp HOTHXKECIHE CYHEHE OTBIPBIN, TY3 KaJJIbIKTapBIHBIH TY3i-
JIYiHIH aJJIBIH alyAa KOJIAHBUIATBIH HHruouTopiap Tangamael. Omap O3eH xone JKeti-
0aii keH opbiHapsl xarnaitbiHga CaCOjz, CaSO, sxoHe BaSO4 Ty3mapbIHBIH TY31LTyiHIH
angeH amyaa 90-100% HOTHKENUTIriH KOPCeTTi.

3eprxananslk okymbicTap JKIIC «KasMynaitl'a3 HWHXAHAPUHT»  QIITHAIEL
«Kas3t'3)Kmynaiiras»-IbIH FEUIBIMHA-3EPTXaHANBIK 3€PTTEY OPTAJIBIFBIH/IA KYPIi3iii.

Tyiin ce3aep: Ty3 KaIIBIKTaphl TY3UTyiHIH alplH alyFa apHaJIFaH WHTHOHTOpIap,
WHTUOHUTOpICY KAaCHETi, YIIeCIMIUTIK, IeTiHIi.
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Foinvimu srcapuananvimoaposly ImuKacsl

Pepakuusiiiblk anka skoHe "Ka3zakcTaHHBIH XUMHUS KYPHAJbl'" FHUIBIMH KYyp-
HaNbIHBIH (OyaaH opi — XKypnan) O6ac pepakrtopsl '"JKapusiianbiMaap skeHiHaeri
ITHKA KomuTeTi" (Committee on Publication Ethics - COPE)
(http://publicationethics.org/about), "Eyponaibik FHUIBIMH peaaKkTopiap KaybIMaac-
Teirpl" (European Association of Science Editors — EASE) (http://www.ease.org.uk)
JKIHE "FpLIbIMHA JKapUsiJIaHbIMIAP 1edi JKOHIHAeri KOMHTETTIH"
(http://publicet.org/code/) KaGbLIAAHFAH XAABIKAPAJIBIK CTAHAAPTTAPABLI YCTAHAIbI.

bacna kpi3MmeriHzeri ofinerciz TaxipubeHi OonabplpmMay MakcarbiHaa (IUiaruar,
JKaJIFaH aKIaparThl YCBbIHY JXOHE T.0.) KOHE FBUIBIMH JKapHSJIaHBIMAAPIBIH KOFaphl
carachblH KaMTaMachl3 €Ty, aBTOPJIbIH aJlFaH FhUIBIMUA HOTHO)KENEPiH XKYPTIIBUIBIKIIEH TaHy
MaKcaThIH/a PeNaKIHSIIBIK KEHECTiH apOip MYIIeci, aBTOp, peleH3eHT, COHai-aKk bacrma
IIPOLIECiHE KATBICATBIH MEKEMeJIEp STUKANBIK CTaHIapTTap/bl, HOpMaJap MEH epexesepai
CaKTayFa YKoHE OJIApIBIH OY3BUTYBIH OONIBIpMay VINiH OapIbIK IIapajapisl KaObuImayra
MiHgerTi. Ochl MpoLecKe KaThICYIIbUIAPABIH OapiIbIFBIHBIH FBUIBIMH JKapUsUIAHBIM STH-
Kachl epekeliepiH cakTaybl aBTOPIAPIbIH 3UATKEPIIK MEHIUIK KYKBIKTAPbIH KaMTaMachl3
eTyre, OacbUIBIM CallaChlH apTTHIPYFa JKOHE aBTOPJIBIK MaTepHalapibl JKeKe TyJIFaiap-
JIbIH MY/JJIeC] YIIIIH 3aHChI3 Maijanany MYMKIHAICIH OOJIABIpMayFa bIKIAJ eTe/Il.

Pepakuysira xenin TyckeH OapiibIK FBUIBIMH Makajanap MiHAETTI TYple €Ki jKaKThl
nronyaal eteni. JKypHasl peAakiMschl MaKaJIaHBIH JKypHaJI HpoQuiiHe, pecimaey Ta-
JlanTapelHa COWKECTIriH Oenrijielai jkoHe OHbl KOJDKa30aHbIH FBUIBIMH KYHIIBUIBIFBIH
AMKBIHIAWTBIH JKOHE MaKala TaKbIphIObIHA HEFYpJIbIM JKaKblH FBUIBIMM MaMaHJaH-
JbIpysapel 0ap €Ki Toyenci3 peneH3eHT — MaMaHIapAbl TaraibIHIAWTBIH JKYPHAIIBIH
JKayarnTbl XaTIIBICBIHBIH OipiHIN KapayblHa >xiOepemi. Makanagapisl peneH3HsIIay bl
pemaKuMsIIBIK KEeHEeC XOHE PEHaKIHMIBIK alKa MYIIelepi, COHmal-ak Oacka enmepHiH
IIaKBIPBUTFAH PELEH3CHTTEPI JKy3ere acblpaabl. Makanara capanrama XKyprizy ymIiH Oen-
rim Oip pemeH3eHTTi TaHAay Typaisl memiMai bac penakrop KaOsuinainbel. Penensusiiay
Mep3iMi 2-4 anTaHbl Kypaijabl, OipaK peUeH3eHTTIH OTiHilIl OOMbIHIIA OJI y3apThUIYbI
MYMKIH.

Penakumsi MeH peleH3eHT Kapayra KiOepuireH kapusiianOaraH MaTepualiiapIbly
KYNUSUTBIIBIFBIH CaKTayFa Kenuiiik Oepeni. XKapusiiay Typayibl MICMIIMAL KypHAJIBIH
pelaKIMsIIbIK ANKAChl pelieH3MsIayiaH KeiliH kaObuinaiapl. Kaxer OonraH karnaiijna
KOJDKa30a aBTOpJapra pElEH3SHTTEp MEH peAaKkTOpJap/AblH ecKepTyliepi OoifbIHIIa
IIBICBIKTaYFa JKi0episienti, colaH KeliH o Kaiita pereH3usulanapl. Pegakiust sTuka epe-
XKeJlepiH Oy3raH jkardalija MakajJaHbl JKapusulaylaH Oac TapTyra Kykpuibl. Erep akrma-
paTTHI IJIaruaT Jer caHayFa KEeTKUTIKTI HeTi3 0oJica, jKayarnThl peJaKTop KapusuiayFa KOl
Oepmeyi Kepek.

ABTOpJIAp peIakLUsAFa YCHIHBUIFAaH MaTepUuaiapAblH jKaHa, OYphIH KapusiaHOaraH
JKOHE TYITHYCKA CKCHIITHE KUK Oepeai. ABTOpIIAp FhUIBIMH HOTHXKEICPIIH CEeHIMIi-
Jiri MeH MaHbBI3IBUIBIFbIHA, COHJAH-aK FBUIBIMHM 3THKA KarMIaTTapblH CaKTayra, artar
aiiTkaH/a, FRUIBIMU ATHKaHbI Oy3y (akxTtijepine xon Oepmeyre (FBUIBIMH JEpEKTEp.i Ty-
KBIPBIMAAY, 3€pTTEY JePEKTEepiH OypManayra oKeJeTiH OypMmaiay, Ilaruar KoHe KajFaH
TEH aBTOPJIBIK, KalTanay, 6acka ajgamaap/blH HOTHKEJIEpiH HEMJIEHY KaHe T. 0.) kayan-
ThI OOJIA/IBL.

MakasaHsl peakuusFa xidepy aBTopiapblH MaKaJaHbl (TYITHYCKala HeMece 0acka
TUIIepre Hemece Oacka Tinaepre aynapbiiFaH) Oacka sKypHanra(kKypHainapra) Oepme-
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TeHiH JXoHe OyJ1 MaTepuall OYpbHIH JKaprsutaHOaFaHBIH OUTipesni. OWTece, Makaia aBTop-
Japra aBTOPJBIK KYKBIKTHI OY3FaHbl YIIIH MaKajgaHbl KaObLigamay Typajibl YCHIHBICIICH
nepey Kaitapeuiaabl. backa aBTop >XyMbICBIHBIH 10 maiibI3bIHaH acTaMblH OHBIH aBTOP-
JIBIFBIH JKOHE JIEPEeKKe3re ciaremecis ce30e-ce3 Keurpyre xoi Oepinimeiii. AbIHFaH
(hparMeHTTEep HEMECe MAIiMIEMENIep aBTOp MEH 0acTanKel KO3/l MIHAETTI Typae KepceTe
OTBIpBIN acanybl kepek. lllamaman Thic Kemripy, COHIai-aK Ke3-KeIreH HbICAHIaFbl
IUTArHAT, OHBIH 1IITHIE PACIMICIMETeH AOUEKCO3Iep, 63repTy HeMece Oacka ajaaMaapablH
3epPTTEYJICPiHIH HOTH)KEJICPIHE KYKBIKTAp HEMJCHY O3THKAIBIK €MEC JKOHE KOJAKChI3.
3eprTey OapbichiHa KaHmad nma Oip Typlae ocep STKeH OapiiblK agaMaapiblH YJICCiH
MOMBIH/AY KaXKeT, aTall aiiTKaHIa, MaKajiajia 3epTTey JKYPri3y KesiHae MaHbI3Ibl OOJIFaH
KYMBICTapFa ClITeMelNep YChIHBLTYbI Kepek. Kocalkpl aBTOpIapblH apachlHaa 3epTTeyre
KaTbICIIaFaH afaMIapasl KepceTy OoIMaiIbl.

Erep xymbicTa Kate TabblUIca, peJakTopra Te3 apana xabapiay Kepek jkoHe Oipre
TY3€Ty TypaJbl meniM KaObliaay Kepek.

Komxkasbansl xapusiiayiad 0ac TapTy Typaibl IIEIIM PEUEH3EHTTEP/IH YChIHBIM-
JlapblHa COWKEC PEeJaKIMSUIBIK aJIKa OTHIPBICHIHIA KaObUIIaHabl. PeIaKIUsIIbIK allKaHbIH
memiMiMeH JKapusilayFa YCHIHBUIMaraH Makana Kaiita Kapayra KaObUimaHOanmbl.
Kapusinaynan Oac Tapry Typasibl xabapiama aBTOpPFa AIIEKTPOHABIK IOIITA aPKbUIbI
xibepineni.

Pepakuysiiblk ajika MakajgaHbl JKapusuiayFa xiOepy Typalisl menriM KaObliiaraHHaH
KeHiH peakuust OyJ1 Typajibl aBTOpFa Xadapiai/pl JKoHe >Kapusiiay Mep3iMiH KepceTesi.
PereH3usuapipIH TYMHYCKaIaphl )KypPHAIbIH PEJaKIMsACHIHA 3 KbUT OOWBI caKTanaipl.
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ImuKa HayuHbIX RYOIUKAUUL

PenakuuoHHAs KOJUIErHsl M TJIABHBI PEIaKTOp HAYYHOIo KypHajia «XuMH-
geckmii skypHaa Kasaxcrama» (mamee — 7KypHain) Npuaep:KHBAOTCH TPHHATHIX
MEKIYHAPOAHBIX cranaapToB «Komurera 3THKH mo nyGaumxamusam» (Committee on
Publication  Ethics — COPE)  (http://publicationethics.org/about), «kEBpomeiickoit
accouMaluy HAyYHbIX pegakrTopos» (European Association of Science Editors — EASE)
(http://www.ease.org.uk) u «KomuTera mo JTHKe HAyYHBIX MyOJHKAIMIA»
(http://publicet.org/code/).

Bo usbexaHue HeTOOpPOCOBECTHOW MPAKTUKKA B IMyOJIMKANMOHHOW ESTEIBHOCTH
(HHaFl/IaT, H3JI0OKCHUEC HEJOCTOBCPHBIX CBeJIeHI/lﬁ u le) " B ICJIAX 06ecnequMﬂ BBICOKOI'O
Ka4yecTBa HAay4YHBIX ITyOJIMKAlWH, PU3HAHUS OOLIECTBEHHOCTHIO, MOJYYEHHBIX aBTOPOM
HaYYHBIX Pe3yJIbTaTOB, KaXKbIi WIEH pelaKIIMOHHOTO COBETa, aBTOP, PELIEH3EHT, a TAKXKE
YUPEXKICHHUS], yJacTBYIONINE B U3ATEIILCKOM IpoIiecce, 00sI3aHbl COOI0NATh ATHYECKHUE
CTAHIAapThl, HOPMBI M TpaBWIA M IPHHHUMATh BCE MEpBl JUIA NPEIOTBPAILCHUS HX
Hapywenuid. CoOloieHne NpaBWJl STUKH HAay4HBIX ITyOJIIMKAMHd BCEMH YYaCTHHUKAMH
3TOTO IpOIIecca CIIOCOOCTBYET OOECIIEUSHUIO IPaB aBTOPOB Ha MHTEIUIEKTYaTbHYIO CO0-
CTBEHHOCTb, NOBBIIICHUIO Ka4yeCTBa W3JAHMUSA U HCKIIOYECHHIO BO3MOXKHOCTH HEIPaBO-
MEPHOTO HCIIOJIb30BAHMUS aBTOPCKUX MaTEPHAIOB B HHTEPECaX OTIEIbHBIX JIUII.

Bce HayuHble cTaThbu, NOCTYNHMBIIME B PEAAKIHIO, IOUIEKAT 00s13aTEIBHOMY
JBOMHOMY cllerioMy perieH3upoBaHuio. Penakuus XXypHana ycTaHaBIMBaeT COOTBETCTBHE
crathu npodunto JKypHana, TpeOoBaHUSAM K O(QOPMIICHHIO U HAINpPaBJsIET €€ Ha MepBOe
paccMOTpeHHE OTBETCTBEHHOMY cekperapio JKypHayia, KOTOpPBIH ompenensier Hay4dHYIo
LICHHOCTh PYKOIMCH ¥ Ha3HAa4YaeT JBYX HE3aBHCHMBIX PELEH3CHTOB — CIICIMAINCTOB,
UMeoLIMX Hanboliee OIM3KKME K TEME CTaTbU HaydHBIE CIIelMaIn3alii. PerieH3upoBanue
cTaTeil OCYLIECTBIISCTCS WICHAMU PEJaKIHOHHOTO COBETA M PENAKUMOHHOW KOJUICTHH, a
TaKKe MPUIJIAIICHHBIMA PELEH3CHTaMH JAPYTHX CcTpaH. PemieHue o BBIOOpE TOro WIIH
WHOTO PeleH3EHTa VISl MPOBEACHHS SKCIIEPTH3bl CTaThU NMPUHUMACT TJIaBHBIH PENaKTop.
Cpox pelieH3upOBaHMs COCTaBiIsAeT 2-4 HeNenHu, HO MO MPOChOe peleH3eHTa OH MOXKET
OBITH TIPOJICH.

Pepakuusi M peneH3eHT rapaHTUPYIOT COXPAaHEHHE KOH(QHAECHIMAIbHOCTH He-
oIy 0JIMKOBaHHBIX MaTepUaJIOB IIPUCIIAHHBIX Ha paccMOTpeHue pabot. Pemienue o myomu-
KalMd TPUHAMAETCs pelakiMOHHOW Kojuteruei JKypHana mocie peneH3MpOBaHMUS.
B ciryyae He00X0IMMOCTH PYKOIIMCh HAINpaBIsIeTCsl aBTOpaM Ha JOpadOTKy IO 3ame-
YaHUSIM PELCH3EHTOB M PEJAaKTOpOB, IOCIIE YEro OHa MOBTOPHO peleHsupyercs. Penax-
LUl OCTaBIISIET 3a COOOW NMPaBO OTKJIOHWUTH IyOJIMKAIMIO CTAaThU B CIIydae HapyIICHHS
npaBmiI STUKH. OTBETCTBEHHBIH PEIaKTOp He JOJDKEH JOMYCKaTh K IyOJMKanuu HHOOp-
MaLUIo, €CIIM UMEETCs JOCTaTOYHO OCHOBAHHH 110J1araTh, YTO OHA SIBJISCTCS IUIATHATOM.

ABTOPBI TAPaHTUPYIOT, YTO NPEACTABICHHBIC B PENAKIUIO MaTepPHUAIIbl SBISIOTCS
HOBBIMH, paHee HEOIyOJMKOBaHHBIMH M OPHIMHAJIBHBIMH. ABTOPHI HECYT OTBETCT-
BEHHOCTb 3@ JOCTOBEPHOCTh U 3HAYMMOCTb HAyUYHBIX PE3yJIbTaTOB, a TAKXKe COOJIIOICHHUE
NPUHIMIIOB HAYYHOH 3THKH, B YaCTHOCTH, HeIOMyLleHHe (PaKTOB HapyLIeHWs Hay4HOMH
oTuKK ((pabpukanusi HAy4HBIX AaHHBIX, (Qanbcudukaiys, Beaylas K HCKaKeHUIO HCClle-
JIOBaTEJIbCKUX JIAHHBIX, IJIarMaT W JI0)KHOE COaBTOPCTBO, AyOJMpOBaHUE, MPHCBOCHUE
qyKHX Pe3yJIbTaTOB U Ap.)

HamnpaBnenune craTby B peakLUIO O3HAYAET, YTO aBTOPHI HE MEPEAaBaln CTaThio (B
OpHTHHAJIE WK B NIEPEBOIE HA APYTHE SA3BIKH WM C APYTUX SA3BIKOB) B APYTOM *KypHau(bl)

145


http://publicationethics.org/
http://publicationethics.org/
http://publicationethics.org/about
http://www.ease.org.uk/
http://publicet.org/code/

XUMHYECKHH )KYPHAJI KA3AXCTAHA

W 4TO 3TOT MaTepuan He OblI paHee OMyOJMKOBaH. B NMpOTMBHOM ciydae cTaThs He-
MEJICHHO BO3BPAIAeTCsl aBTOPAaM C PEKOMEHJAIMEl OTKJIOHUTh CTAaThl0 32 HapyILICHHUE
aBTOPCKUX MpaB. He momyckaeTcst mocimoBHOE KomupoBaHue 6osee 10 mporeHToB padoTh
JIpyroro aBTopa 0e3 yKa3aHHS €ro aBTOPCTBA U CCHIJIOK Ha MCTOYHHK. 3aMMCTBOBAHHBIC
(parMeHTHl WIN YTBEPXKICHUS MOJDKHBI OBITH O(QOPMIIEHBI C 00sA3aTeNIbHBIM yKa3aHUEM
aBTOpa M IEPBOMCTOYHMKA. Upe3aMepHble 3aMMCTBOBAHUS, a TAKXKE IUIArMaT B JIIOOBIX
¢dopmax, BkIroYas Heo()OPMIICHHBIE IIMTATHI, NepedpaspoBaHUe WM IIPUCBOCHUE IIPaB
Ha pE3YyJbTAaTbl YYXKHUX HCCJ’IC}IOBaHHﬁ, HEOTUYHBI U HCTIPUCMIICMBI. HCO6XO[I,I/IMO npu-
3HaBaTh BKJIaJl BCCX JIMI], TaK WJIK HHA4YC IIOBJIHABIIMX Ha XOJ HUCCJICAOBAHUA, B 4aCT-
HOCTH, B CTaThe JOJDKHBI OBITh IPEICTABIEHBI CCHUIKM Ha pabOThl, KOTOPHIE HMEIH
3Ha4YeHHEe NP NPOBEACHUH HccienoBaHus. Cpeayu coaBTOPOB HEJOIYCTHMO YKa3bIBaTh
JIMILI, HE Y4aCTBOBABIIMX B NCCJIEJOBAHHH.

Ecmu obHapykeHa omuOka B paboTe, HEOOXOAUMO CPOYHO YBEAOMHTDH PEIaKTOpa
BMeECTE NPHUHATH PEIIeHHEe 00 UCTIPABICHUH.

Pemenne 00 oTkasze B ImyOnMKanyuy pyKONWCH NMPHHUMAETCS HAa 3acCEJaHWH PElaK-
LIMOHHOM KOJUIETUH B COOTBETCTBHU C PEKOMEHIAIMAMH PELEeH3eHTOB. CTaTbs, HE PEKO-
MEH/JIOBaHHAsl PEIICHUEM PEIAKIHOHHOM KOJUIETMH K MyOJHKanud, K IOBTOPHOMY
paccMotpernto He mpuHHMaetca. Coobmierne 00 OTKasze B IyOJHKAIMH HaIpaBiIIeTCs
aBTOPY I10 3JIEKTPOHHOH 110YTE.

ITocne mpunsTUA penkosuiernei XKypHana pelieHus o JIONMycKe CTaThbM K IyOuu-
KallK peAakuust ”HPOPMHUPYET 00 ATOM aBTOpa M YKa3bIBaeT CPOKH ImyOnukannu. Opuru-
HaJIBI peLeH3Uil XpaHsTcst B pepakiyy JKypHaia B TedeHue 3 JIeT.
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