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Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.
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Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
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USING HERDERS FOR OIL SPILL RESPONSE IN THE SEA

Abstract. The article is devoted to the study of the capabilities, optimal conditions and efficiency of using
herders for in-situ burning of oil as an oil spill response technique in the Kazakhstan Sector of the Caspian Sea
(KSCS). The in-situ burning of spilled oil is considered as a preferred approach to fight large-scale oil spills offshore,
when the oil slick spreads over large distances under the action of wind and currents, which also results in a greater
spill area and greater spilled oil volume due to water absorption. Herders, or chemical oil-collectors, are used in the
world practice for contracting oil slicks and their thickening before oil combustion. This study was conducted to
determine the feasibility of using in the Kazakhstan sector of the Caspian Sea those herding agents that have proven
to be effective for other types of oil and other marine conditions. The herding performance, suitability and efficiency
of Siltech OP-40 and ThickSlick 6535 herders were investigated for Kashagan oil in artificial sea water with salinity
level of KSCS.

Key words: oil spill, herders, dispersants, Kashagan, Kazakhstan sector of Caspian Sea, salinity, in-situ
burning.

The Kashagan offshore oil field is located in the northern part of the Kazakhstan sector of the Caspian
Sea. The distinctive features of the Northern Caspian are low depth of 2-6 m, low salinity of about 6 %o
and ice cover in winter. Therefore, the methods for oil spills response, developed for open seas with large
depth, 33-35 %o salinity and minimum fluctuations in water temperature, require significant adaptation to
the conditions of the northern part of the Caspian Sea. The above facts necessitate additional studies to
select the most suitable methods using chemical agents for oil spill response to find the conditions that
provide the greatest positive effect.

Previously, the capability of using dispersants for the oil spills response [1,2] was investigated for
Kashagan oil and for the conditions of the northern Caspian [3,4]. Based on the results of these works, the
Ministry of Energy of the Republic of Kazakhstan approved the Method for Determination of Dispersants
for inclusion on the list of dispersants for the liquidation of oil spills in the sea and inland water bodies of
the Republic of Kazakhstan [5]. Also, the Ministry of Energy of the RK approved a list of admissible
dispersants, including 5 dispersants [6].

Chemical collectors or herders are surfactants having two ends: hydr and hydrophobic. Herders are
designed to contract the oil slick and prevent the oil spreading. The herders are applied to the water
surface adjacent to the oil slick, thereby reducing surface tension at the oil/water interface. Reduction of
the surface tension of water contributes to the tightening of the oil slick, which in turn leads to an increase
in the thickness of the stain to the values sufficiently high for ignition and further combustion of oil.

The possibilities of using herders for oil spill response have been studied since the 1970s, but were
considered from the standpoint of their use to restrain oil for subsequent mechanical collection [7,8].
Beginning in 2004, they began to explore more specifically the possibility of using them to contract oil
stains before burning oil in cold seawater, especially in ice conditions [8,9].

58
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The principle of the herder action is shown in Fig. 1.

e

-

A small amount of herder is Herder rapidly spreads over Herder changes the surface After oil compression, the
sprayed onto the water around ~ the water surface, forming a  properties of water - the area spots are ignited on the
the perimeter of the oil slick monolayer of the oil film is reduced windward side using the
Helitorch

Figure 1 - Effect of the herder on an oil slick [5]

In our opinion, the largest number of effective studies on chemical collectors - herders was conducted
by Jan Buist, who developed a technique for small-scale testing of herders [10-12]. Over the past period,
he carried out a number of tests to burn different types of oil in various natural and climatic conditions [6-
7], including the use of herders, which allowed him to establish their comparative characteristics. The
most effective herders, based on the results of the studies of Buist et al., are ThickSlick 6535 and Siltech
OP-40. Both these chemical collectors were included in the list of herders allowed for use by the U.S.
Environmental Protection Agency and currently, they are the most well-known in the world and
commercially available chemicals.

A brief description of these collectors is presented in the following table [8].

Table 1 - Herders for testing on Kashagan oil

. L ThickSlick 6535 Siltech OP-40
Indicators
Manufacturer Desmi Inc. Siltech Corp.
. 65% sorbitan monolaurate and 3-(polyoxyethylene)propyl-
Composition 35% 2-ethyl butanol heptamethyltrisiloxane
Density, r/em® (60F =
15.6°C 0.975 0.988
Solubilbity in water Partial miscibility Partial miscibility
pH 6.45 10.1
Kinematic viscosity, cSt 24.70 8.27
Dinamic viscosity, mPa*s 2535 837
(cP)
Freezing point -1,7°C (21,2°F) -59°C (-74,2°F)
Flash Point > 82°C (180°F) > 82°C (180°F)

In this regard, we were interested in studying the behavior of these ThickSlick 6535 and Siltech OP-
40 as herders for Kashagan oil in the water of the North Caspian.

MATERIALS AND EQUIPMENT

We used crude degassed Kashagan oil, density 0.802 g/ml, viscosity at 15°C 3.02 mPa*s.

In the initial stage of the study, weathering was carried out at 60°C. The density of oil increased to
0.803 g/ml, the viscosity under those conditions was 3.11 mPa*s.

For the second stage of the study, it was used oil stripped at a temperature of 200 °C. The density of
the oil was 0.865 g/ml, and the viscosity — 22.6 mPa*s.

The herders are known to act differently on different types of oil. Thus, to establish comparative
characteristics, the Buzachi oil with density 0.920 g/ml and viscosity 427.2 mPa*s was chosen as an
alternative variant.
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The experimental basin with an area of 1 m” was used for research. For each experiment, the pool was
tightened with a freshly washed new plastic film, fastening them with large clips over the sides of the
pool.

The tests were carried out at water temperatures of 5°C (+/- 2°C), 15°C (+/- 2°C). The water
temperature of 5°C was maintained by adding ice pieces to water as needed. The water temperature was
measured in the persistent extended tracking mode by using a thermometer.

Figure 2 - Pool for experiments with herders, on the right - a thermometer

Water for experiments with a salinity of 6%o, 12%o, 18%o was prepared by dissolving sea salt in water.

Quantitative experimental data:

- The water volume of the corresponding salinity is 20 liters;

- Oil volume - 100 ml. The exact mass of oil was measured by weighing the cylinder with oil before
and after pouring oil out of the cylinder, and calculating the difference between these two values; the exact
value of the volume was calculated from the oil density.

The herder volume was 150 pl (micropipettes were used for sampling). Just as in the case of oil, the
exact mass of the herder was determined by the difference between the total and empty micropipettes, and
the exact value of the volume was determined from the density.

EXPERIMENTAL METHOD

We put water in the pool, create the appropriate temperature, pour 100 ml of oil, let the spot spread
over the surface of the pool, add 150 pl of herder at the edges of the spot.

Results of experiments with oil weathered at 60°C

The oil produced from the Kashagan field is very light, quickly spreads over the surface of the water,
tending to the edges of the basin, making it difficult to fix the zero point. We had to repeat the experiment
several times to introduce the herder in time.

Fig. 3 shows photographs (real and black and white format) characterizing the results of experiments
on the use of two types of herders for Kashagan oil, weathered at 60°C, at a temperature of 5°C and a
salinity of 6%eo.

From Fig. 3 it can be seen that both herders act as oil collectors, since the area of oil spots decreases
in all cases. In the course of the test, it was established that the effect of the herder is independent of the
salinity of the water. The effectiveness of the action of chemical collectors in these experiments was not
very high due to low density of oil. Nevertheless, of the two types studied the OP-40 herder is more
effective. In turn, this herder showed the best result at a temperature of 15°C, because it was able to reach
the maximum thickness of the oil film.
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Herder ThickSlick, salinity 6%o, temperature 5°C, oil, weathered at 60°C

Real photo Black and white format Real photo Black and white format
0 min After 1 min
Herder OP-40, salinity 6%o, temperature 5°C, oil, weathered at 60°C

’ <«
Real photo Black and white format Real photo Bfack and white format
0 min After 1 min

Figure 3 - Images of oil spots before and after the application of two types of herders
at a temperature of 5°C and a salinity of 6%o

In Table 2 there are given the results of experiments and their processing on the application of herders
to Kashagan oil weathered at 60°C. The areas and thickness of the spots at 15°C calculated are shown.

Table 2 - Experimental and calculated data on the determination of the area and thickness
of the spot at 15°C after the application of herders to Kashagan oil weathered at 60°C

Spot

Thick Slick

1 00 min, 15°C, 6%0 TS 1088629 7625048 0,1249 1249,33 0,8004
2 01 min, 15°C, 6% TS 1246566 7349821 0,1450 1450,10 0,6896
3 05 min, 15°C, 6%0 TS 828634 7908811 0,0948 948,37 1,0544
4 30 min, 15°C, 6%0 TS 728408 7962083 0,0838 838,17 1,1931
5 60 min, 15°C, 6%0 TS 703439 7869412 0,0821 820,54 1,2187
6 90 min, 15°C, 6%0 TS 703546 7987086 0,0810 809,55 1,2353
7 120 min, 15°C, 6%o0 TS 716835 7926290 0,0829 829,37 1,2057
OP-40

1 00 min, 15°C, 6%0 OP-40 1425047 7218113 0,1649 1648,76 0,6065
2 01 min, 15°C, 6% OP-40 381624 8714547 0,0420 419,54 2,3835
3 05 min, 15°C, 6%0 OP-40 320863 8559331 0,0361 361,32 2,7676
4 30 min, 15°C, 6%0 OP-40 356232 8467190 0,0404 403,73 2,4769
5 60 min, 15°C, 6%o0 OP-40 511166 7921378 0,0606 606,18 1,6497
6 90 min, 15°C, 6% OP-40 669823 8139010 0,0760 760,40 1,3151
7 120 min, 15°C, 6%0 OP-40 669648 7973795 0,0775 774,75 1,2907

Fig. 4 presents the data characterizing the effectiveness of two herders on Kashagan oil weathered at
60 °C. It is clear that the OP-40 is a more effective herder. It is also seen that after 40 min the activity of
the OP-40 herder decreases, while the ThickSlick herder retains this feature for 2 hours.
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Figure 4 - Efficiency of herders in relation to Kashagan oil weathered at 60°C

Results of experiments with oil, stripped at 200°C

In real-life conditions, after an oil spill, a certain time passes before the response begins, during which
the light fractions can evaporate and the oil becomes more viscous. To bring the experimental data closer
to the real conditions, the oil was stripped at 200°C. The oil density increased to 0.865 g/ml, and the

viscosity increased to 22.6 mPa*s.

The results of the herder effect on the oil stripped at 200°C at 5°C are shown in Table. 3.

Table 3 - Experimental and calculated data on the determination of the area and thickness of the spot at 5°C after
the application of herders to Kashagan oil stripped at 200°C

Spot

Thick Slick

1 00 min, 5°C, 6%0 TS 4932840 2747585 0,6423 6422,61 0,1557
2 01 min, 5°C, 6%o TS 3074019 4786767 0,3911 3910,57 0,2557
3 05 min, 5°C, 6%0 TS 3085968 4956569 0,3837 3837,06 0,2606
4 10 min, 5°C, 6%o0 TS 3063227 4664084 0,3964 3964,16 0,2523
5 30 min, 5°C, 6%0 TS 3036094 4758240 0,3895 3895,26 0,2567
6 60 min, 5°C, 6%0 TS 2958613 4592571 0,3918 3918,08 0,2552
7 90 min, 5°C, 6%o TS 2959968 4901942 0,3765 3764,95 0,2656
OP-40

1 00 munyT, 5°C, 6%0 OP-40 2151907 6627301 0,2451 2451,14 0,4080
2 01 min, 5°C, 6%0 OP-40 1538319 7386747 0,1724 1723,59 0,5802
3 05 min, 5°C, 6% OP-40 1199200 7327123 0,1406 1406,47 0,7110
4 10 min, 5°C, 6%0 OP-40 1107462 7552195 0,1279 1278,88 0,7819
5 30 min, 5°C, 6%0 OP-40 1024073 7735862 0,1169 1169,04 0,8554
6 60 min, 5°C, 6%0 OP-40 1022606 7714868 0,1170 1170,37 0,8544
7 90 min, 5°C, 6%0 OP-40 1016577 7767356 0,1157 1157,31 0,8641

Fig. 5 demonstrates the data characterizing the effectiveness of herders at 5°C in relation to Kashagan
oil stripped at 200°C. The data show firstly, that the efficiency of the herders quite quickly reaches a peak
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(maximum) value; secondly, both herders retain the oil collecting ability for an hour and a half, and
thirdly, the OP-40 is more efficient than ThickSlick. In the course of this experiment, the OP-40 herder
was able to achieve a maximum thickness of the oil film of 0.85-0.86 mm.
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Figure 5 - Efficiency of herders at 5 °C in relation to Kashagan oil stripped at 200 °C

Fig. 6 shows photos describing the effect of the OP-40 herder at 15°C and a salinity of 6%o on

Kashagan oil stripped at 200°C.
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Figure 6 - Photographs and black and white images of oil spots for oil stripped at 200°C: OP-40 herder, 15°C; salinity 6%o

The results of the herder impact on the oil stripped at 200°C at 15°C are shown in Table. 4.

Table 4 - Experimental and calculated data on the determination of the area and thickness of the oil spot at 5°C after herder
application to Kashagan oil stripped at 200°C

Spot
# Test conditions Nu.mbe.r o Numbe.r i Bigt S agea > thickness,
white pixels black pixels area,% cm mm
1 2 3 4 5 6 7
Thick Slick
1 00 min, 5°C, 6%o TS 1711573 7457102 0,1867 1866,76 0,5357
2 01 min, 5°C, 6%o TS 1212779 7786793 0,1348 1347,60 0,7421
3 05 min, 5°C, 6%o TS 1227626 7965183 0,1335 1335,42 0,7488
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Ipooonscenue mabnuywt 4
1 2 3 4 5 6 7

4 10 min, 5°C, 6%o TS 1018576 8198153 0,1105 1105,14 0,9049
5 30 min, 5°C, 6%o TS 1237076 7883121 0,1356 1356,41 0,7372
6 60 min, 5°C, 6%o TS 1003368 8164454 0,1094 1094,45 0,9137
7 90 min, 5°C, 6%o TS 1013537 7097312 0,1250 1249,61 0,8003
OP-40

1 00 min, 5°C, 6%0 OP-40 1563154 7531985 0,1719 1718,67 0,5818
2 01 min, 5°C, 6%0 OP-40 369848 8534342 0,0415 415,36 2,4075
3 05 min, 5°C, 6%0 OP-40 272525 8895435 0,0297 297,26 3,3641
4 10 min, 5°C, 6% OP-40 271338 8701935 0,0302 302,38 3,3070
5 30 min, 5°C, 6%, OP-40 271229 8848742 0,0297 297,40 3,3625
6 60 min, 5°C, 6%0 OP-40 272666 8798668 0,0301 300,58 3,3269
7 90 min, 5°C, 6%0 OP-40 275081 8965908 0,0298 297,67 3,3594

Fig. 7 shows the efficiency of the herders when exposed to Kashagan oil stripped at 200°C at 15°C.
The nature of the action of the herders in time is approximately the same for both temperatures: the area of
the spot decreases and becomes stable for 1.5 - 2 hours, while the thickness of the oil spot increases.
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Figure 7 - Efficiency of herders influence at 15 °C to Kashagan oil stripped at 200 °C

With increasing temperature, both herders become more effective. Thus, for the temperature rising
from 5 to 15°C the thickness of the oil slick increased from 0.26 to 0.80 mm for Thick Slick herder and
from 0.86 to 3.36 mm for OP-40 herder. The effect of water temperature on the effectiveness of herders is
shown in Table. 5.

Table 5 - Effect of temperature on the efficiency of herders applied to stripped Kashagan oil

# Herder Herder ac'tlon time, Temperature Spot thickness,
min T
1 | ThickSlick 60 5°C 0,2552
- 15°C 0,9137
5°C 0,8544
2 OP-40 60
15°C 3,3269

To assess the impact of herders on different types of oil, experiments were conducted with oil from
the Buzachi field at 15°C. The results of calculating the efficiency are shown in the Fig. 8. As the data of
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this figure show, the efficiency of both herders applied to Buzachi oil is higher as compared to the results
of Kashagan oil. Of the two herders, ThickSlick herder in this experiment showed a better result than the

OP-40.
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Figure 8 - Efficiency of the herders applied to oil from the Buzachi field at 15°C
CONCLUSIONS

Thus, the following conclusions are drawn on the basis of the experimental studies :

1. ThickSlick 6535 and Siltech OP-40 herders are effective for contracting and thickening Kashagan
oil spot.

2. Herders showed the best result on Kashagan oil, stripped at 200°C: oil density increased to 0.865
g/ml.

3. Of the two herders studied the most effective is Siltech OP-40.

4. The herder’s action is independent of the salinity of the seawater.

5. The maximum effect of the herder is reached in 40 minutes. Herders retain their activity for one
hour from the time they are applied to the water surface.

6. The efficiency of herders increases with rising temperature.

7. Both herders produce higher impact on Buzachi field oil, which has higher density of 0.920 g/ml
and viscosity 427.2 mPa*s.
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TEHI3TE TOTLITEH MYHAMJIBI )KOIOJA XEPJIEPJIEPI MAMJAJAHY IBIH MYMKIHIIKTEPI

Annotanus: by 3eprrey Kacnuit TeHisiniH ka3akctannslk cekropsiaaa (KTKC) MyHail TerinyiH >kor0 YUIIH epTey 9IiCiH
naigananraH Ke3zie, Xepepsiepai KojaHy MYMKIHIIKTepiH, OHTaliIbl IIapTTAPhIH KOHE THIMALTITIH 3epTeyre apHaiaFaH. TeHisre
TOTUITeH MYHA/IbI )KOIOJIBIH OPTeY 9Jici TeHi3/e YIIKSH TOoriic OOoNFaH JKaFiaia, kell MeH aFblH 9CepiHeH MYHal JKOJIaFhl YIKSH
KAIIBIKTBIKKA TE3 Tapal, jKaiblTy aiiMarbl jKOHE TOTUINeH MyHal KeyieMi Cy[bl CIHIpY apKbUIbl afiTapiblKTail yiiFaiiFaH Kesle
epekine GackIMIbIKKa ue GonathiH ofic. JlyHHexysuik Taxipubene cy OeTiHe TOrireH MyHalabl ©pTep anbIHIA JKUBICTBIPHII,
KaJIBIHABIFBIH apTThIPY YIUIH XepAepiep HeMece XMMHUSUIBIK JKMHArblluTap Naijanansuiafpl. 3eprey, Oacka TeHi3Aep MeH
MyHaiinap/a jKakchl HOTHXKe KepceTkeH xepaepiaepai Kacnuit TeHi3iHiH Ka3aKCTaHIbIK CEKTOPBIHAA MaiilaNaHy MYMKIHIIKTEpiH
aHbIKTay MakcaTbiHga xyprizingi. Tyzaeuieirel KTKC xarmaiipiHa coiikec KENETiH jKacaHIbl TEHI3 CyBIHIA KallaraH MYHaubl
yuri Siltech OP-40 sxone ThickSlick 6535 xepaepepin oHTalIbI opi THIMAI aijaNaHy MAapTTAPbl AaHBIKTAIAbL.

Tyiiin ce3mep: MyHalibIH ToTinyi, Xepaepiep, nucneprentrep, Kamaran, Kacnmii TeHi31HIH Ka3aKCTaHIBIK CEKTOPBI, Cy/IbIH
TY3JBUIBIFBI, MYHAHIBI ©pTEY.
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BO3MOXHOCTHU UCITOJb30BAHUSA XEPAEPOB ITPU JINKBUAALIUU PA3JINBOB HE®@THU HA MOPE

AHHoTaumsi: VccnenoBaHME MOCBAIICHO W3YYCHHIO BO3MOXKHOCTEH, ONTHUMAIBHBIX YCIOBHMH ¥ 3({eKTUBHOCTH
NPUMEHEHHsI XepJIepPOB IPU CXKUTAHUHM HEe(TH B KauyecTBE MeETOoJa JIMKBHIALMH PA3IMBOB HE(PTH B Ka3aXCTAaHCKOM CEKTOpe
Kacmiickoro mops (KCKM). Merton cxuranus HeQTH Ha MOpe SBISETCS OJHUM M3 MPEOIMOYTHUTEIBHBIX METOAOB B CIydae
OONBIIMX PA3IMBOB HEPTH HA MOpE, KOT/a MO NCHCTBHEM BETpa M TE€UEeHHH He(TSHOEe MATHO OBICTPO PacHpOCTpaHSIECTCS Ha
OoJIBIIIE PACCTOSHMS, IIPU 3TOM 3HAYUTENHHO YBEIMUYHMBAIOTCS M IUIOMIANb Pa3inBa, U 00BEM pa3nuTOd He(TH BCIICACTBHE
HOTJIOIIEHUS BOJBI. Xeplephl, I XUMHYECKHEe COOMpPATENH, UCIIONB3YIOTCSI B MUPOBOH HPAaKTUKE IS CTATHBAHMS HE(TSHOTO
ISITHA U €ro YTONIIEHMs Iepesl NpoBeINeHHEeM CuraHus. MccienoBaHue IIPOBEAEHO C LIEJBIO OINPEACIICHUS] BO3MOXKHOCTH
npuMeHeHus: Hanbosee 3G (PeKTHUBHBIX, UCIIOIB3YEMbIX C APYTMMU HE(TAMH U B JPYTUX MOPCKHX YCIOBUSX XEPAEPOB B YCIOBHAX
KazaxcraHckoro cekropa Kacnuiickoro mopsi. Onpezenenst ycnoBus 1 dpdexruBHOCTh xepaepoB Siltech OP-40 u ThickSlick
6535 s KalmaraHckoil He()TH B HCKYyCCTBEHHOM MOPCKOM BOJIE ¢ COJIEHOCTHI0, XapakTepHoi 11t KCKM.

KuroueBble cioBa: pa3nuB He(TH, Xepaepbl, AucnepreHThl, KammaraH, kasaxcraHckuid cexTop Kacmmiickoro mops,
COJIEHOCTH BOJIBI, CKUTaHUE HE(DTH.

Information about authors:

Kulekeyev Zh.A.- Scientific-Research Institute of production & drilling technology of «KazMunayGaz» LLP, Astana, Kazakhstan;

Nurtayeva G.K.- Scientific-Research Institute of production & drilling technology of «KazMunayGaz» LLP, Astana, Kazakhstan;

Mustafin E.S. - Laboratory of the engineering profile «Physico-chemical methods of research» Karaganda State University, Karaganda,
Kazakhstan;

Ainabayev A.A. - Laboratory of the engineering profile «Physico-chemical methods of research» Karaganda State University, Karaganda,
Kazakhstan;

Mustafin T.E.- Laboratory of the engineering profile «Physico-chemical methods of research» Karaganda State University, Karaganda,
Kazakhstan;

Borsynbayev A.S. - Laboratory of the engineering profile «Physico-chemical methods of research» Karaganda State University, Karaganda,
Kazakhstan;

Zharikessov G.A. - North Caspian Operating Company N.V., Atyrau, Kazakhstan, *e-mail:_gnurtaeva@mail.ru




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

MA3MYHBI
Kaumypeesa I'.O., Defrancesco E., Anubexog P.C., Ypazbaesa K.A., E¢pumosa U.E. KazakcTaHHBIH IOCTYPIIi a3bIK-TYIIIK
OHIMJIEP/II COMKECTEHAIPY HKAHA TEHICHITHISIITAPEL ......veuvveremtererteuerteneatentesteseseasentesensesessentesessenesseasesessenessenteuesseseaseneesensesensenens 6
Tykmun B.T., Teyizbaesa A.C., Hypzanues H.H., Illanosanosa JI.b., Ackesuy B.1. Momudumupnenren Ni(Co)-Mo- AL,O;
KaTaJIu3aTopJiapbiHIa Typa aiiiasiFral OeH3HH (QPAKLIHSACHH THAPOH30MEPIICY HKIHE THUIPOOHICY -.c.vevvrervererremeerereeresrerenrensereanens 13

Axmemanumosa A.M., Hsacenrxo C.A., Mapuenko A.b., Humypamosa M.IO., [lonesuax 3., Jlloosuuyk A., Jlocesa HU.B.
Kaparaunp! enipingeri THYMUS EREMITA KLOK. wane THYMUS RASITATUS KLOK. eciMaikTepiHiH XUMUSUIBIK

KYPAMBIH BEPTTEY ...uveuvenrerereesteuteutentententestestestessessesseeseeseensensensenseasesseaseestestessensensensensensessesseeseeseestensentensensestaseestestensensensensensensense 20
Dasvinos C. /., Hypxenos O.A., Kypunos M.JK., Opinosa A.E., Tykxmapos A.P., Hcaesa A.K., Lllauxoea b.K.

Ceo pymmepenre ruapa3zoHIapIbIH NAIaANH KOMIUIECTEPIMEH KATATU3ACHETIH HUKIOKOCBIUTYBI ....c.vuvuturereaesesreeaceesseensensensensensenee 26
Onumax E.B., Jlesoanckuii A.D., ['onyoes B.I'., Kopeanbaes b.H., Capcenbexynvt /]. ¥ cakray GapbICBIHAAFBI MEHIIIKTI

SHEPTHS MIBIFBIHIAPBIH TOMEHICTYJIH KEIETIEKTL OAFBITTAPD «....c.vcueeteneerinrereerentestnseseesentesensesessentesessesestentesesesessentesesaenesnesessenses 32
Kancomem M.IK., Toxcibaesa C.M., Ypaxaes @.X., Ypanbexos b.M., bBypximbaes M.M., Bauunoeéa H.B. HaHOKYKipTTi

AITY YKOHE TYPAKTAHIIBIPY ..veuvveueereeeueeserseansesseeaseesseesseeseeseansesnseansesssesseesssenseessesseensesnsesssesssesseesssesseensessesssesssesssesssesneessesnseensens 41
baiicanos C.0., Tonokonnuxosa B.B., Hapuxbaesa I'.U., Kopcyxosa U.A., )Kyukoe B.1. Kyii nuarpaMMachiHa Taanay

JKacay Heri3iHje MapraHewUTi )KoHe XpOMAbI (eppOKOPHITIIAIAP/ b OATKBITYFa TEPMOIMHAMUKAIIBIK OAFANIAY ... c.vevereeneeveneenenes 47
Kynexeee JK.O., Hypmaesa I' K., Mycmagun E.C., Atinabaes A.A., Mycmagun T.E., bopceinbaes A.C., Kapukecos . A.

TeHi3re TerireH MyHalabl )KOIOAA XepAepIep i MaiAaTaHy IbIH MYMEKIHIIKTEPL «..eouverteieriertenienierierienieeitestentenseseeseesaesseeneeneeneas 58
Tyxmun b.T., Hypeanues H.H., Tenuszbaesa A.C., llanosanosa JI.b., Komawxo JI.B. BeH3uHHIH opTYpii (pakuusuiapbiH

MOTU(PHUIIUPIICHTEH aTFOMOKOOATBTMONOICH KAaTaTH3aTOPATAPBIHIA THAPOIKAKCAPTY -veeveevereereeneeeensersessessesseseseesensessessessessens 67
Kanowibexosa A.JK., Amaneasuesa A.T., Xaimenoea 3.5., Ymbemosa A.K. Haplophyllum A. Juss me0iHeH GHOIOTHSIIBIK

OCJICCH/II 3aTTAP/IBIH KEIICH I OOIHY TEXHOMOTHACHIH JIAMBITY ....cuvevverrerresersersersersessessessesssessensensessessessessesseessessessessessensessessassanss 74
Onumax E.B., Jlesoanckuii A.D., Boanenxo A.A., Kymaoynnaes J]. K. ®noTanusuibIK MPoLECCTEP I KYPrizy SHiCTepi ......... 82
Yupryn J]. 1., Jlesoanckuii A. 3., BoanenrxoA.A., Capcenbexynvt /. COKKbIIBI-OpTaJaH TEIKILI qUipMeHIepaeT]

GOIIIICKTEPIIH TUHAMUKACHIH BEPTTEY ...euvevevereererseseaseseaseseseaseneesensesessentasensenesseneeseseaseaseseasensesensentasensesensenessensesensenessensesessenessenes 92

baiimyxawesa I'. K., Karayosa A.C., Kycnanosa B.K., Hacupos P.H. YmdennnhochuHHIH aHUOH-PaIUKaIIbI
baewosa A.K., Monaiiean C., Baewios A.b. CyTeKTik 3HepreTUKaHbIH Ka3ipri 3aMaHIaFbl KaFalbl )KOHE CYTEKTi amy
QITICTEPI vttt ettt ettt ettt ettt ettt sa ettt st et et st bt s e bt b et eh et s e b et eh et h e e e e et ekt ea e e et h et h e et b e e bt et s bbb st ettt eh e a ettt 107
Baxapuna H.A., [Jonenxanynor O., XKymaoyanaes /. 4., Axypnexosa A.K., Jocymabaesa JI.C. Al, AlZr xone Ti-meH
nuutapupiienred Na- sxone Ca-hopMalibl MOHTMOPHIUTIOHUTKE eHri3iired Pt- skone Pd-kaTannzatoprnapsiHaars! Tikenen
aiiianFad OCH3UHHIH JKCHUT PPAKIIUSACHIHBIH H30MEPHBALIMACHL. ......vevverrerrerrersersersessesseeseeseensesensensessessensessessessenes
Hoacipos P.H. DIIP crieKTpOCKONHMsI KOMETiMeH Kacliii MaHbIHAAFbl MyHaillapiarsl BaHaAWIIl aHBIKTAY

baiiscymanosa T.C., Tyneamaposa C.A., Xanthopoulou G., )Kexcenbaesa 3.T., Kaymenosa I'.H., Epxubaesa M.K.,

Kymabex M., Kacvimxan K. MeTaHHBIH oJleUHIACPTE ACHIH KATATUTUKAIBIK KOHBEPCHSCHL. ... ...veuvenrereereenreereeseeneeneeneensensensennes 132
Kanumyxawesa A.[., Kanumanosa [.IK., Umanxyrosa 3.4. ®opmaTuBTi 6aranay-xuMus cabakTapbH/a OKBITY
HPOLECIHIH QXKBIPAMAC OOITITI......euteuietenieitrtiatetert et etestete st et tet et et ses et et ettt ebe st ea s ettt esesaes bt st eb e et et eb e e st et et ebe s esteseneeaeseneaseseetentenens 139

Macenosa A.T., Kanvik6epouee M.K., Cacc A.C., Kensun H.P., Kanaméaes E.T., [[vicanxosé B.I1. ben3un ¢pakuusiia-
PBIHIAFBI XOIII HiCTI KOMIPCYTEKTEP/Ii KOFAPhI KbICHIM/IA OTHIPFBI3BUIFBIH KaTATH3ATOPIIAP bl KOJIIAHY apKbUIbI
CYTERTCHIIIPY - - veneetereeneeseneeseseeneaseneaseaseseaseneesenseneaseneeseaseseaseneasenees e sene et e ees e seneeheneeseaseseesenseseeses e seneesenseseesenteb e e eneesentebenseseateneeneneenin 146

—— 154 ——



ISSN 2224-5286 Cepus xumuu u mexnonoeuu. Ne 5. 2018

COJEPKAHUE
Kaumypeesa I'.O., Defrancesco E., Anubexog P.C., Ypazbaesa K.A., E¢pumosa U.E. HoBble TeHIECHINHN B WACHTH()UKAIIN
TPAaJULUOHHON MUIMIEBOA IPOLYKIUHI KAZAXCTAHA .....oouviiiiiiiiiiiiiiiiiiicciiectetee sttt s s s 6
Tykmun B.T., Tenuzoaesa A.C., Hypeaaues H.H., Illanosanoea JI.5., Ackesuy B.J. UccnenoBanye THIPOOIUCTKY H
THAPOM30MEpU3ALNY NPSIMOTOHHOM OeH3MHOBOM (pakiun Ha MoaudunupoBanHbix Ni(Co)-Mo- Al,Os- kaTanuzaTopax ........ 13

Axmemanumosa A.M., Hsacenxo C.A., Mapuenxo A.B., Huimypamosa M.IO., [lonesuax 3., Jlloosuuyk A., Jloceea U.B.
Hccnenosanue xumuueckoro cocraBa 7THYMUS EREMITA KLOK. u THYMUS RASITATUS KLOK. Kaparanauackoro

PETHIOHA ..ottt sttt ettt eh ettt et bt eb e bt e bt e st eatea s et et e se e bt s bt ebeeheeb e e st eaeemtem e e aa e bt eb e eb e bt es e a e ea et et e e b e b e bt eh e e bt eb e et et et e bt ebeebeebeenean 20
Dasvinos C /1., Hypkernos O.A., Kypunos M.JK., Apunosa A.E., Tykmapose A.P., Hcaesa A.JK., Lllauxosa b.K.

Karammsupyemoe koMIiekcaMu Mayuia JUAAKIONPHCOSIUHEHAE THAPA3OHOB K QYIIIEPEHY Cpp -venvervirreerearieieienienienieniesiesieneeeens 26
Onumax E.B., Jlesoanckuii A.D., I'onyoes B.I"., Kopeanbaes B.H., Capcenbexynut /. IlepcieKTUBHBIC HAIIPABICHHS

CHIDKEHHUS YACIBHBIX SHEPTO3ATPAT HPH U3MEITBUEHH ........ootemeevenreniatenteritentesentestnsesessensesensesessentesensenestentesesesessentesesaenessesessennes 32
Kancamem MIK., Taxcubaesa C.M., Ypaxaes @.X., Vpanberxos b.M., Bypkumbaes M.M., bauunosa H.B. Tlonyuenne

T CTAOMITHBAIIMIST HAHOCEPDBI ... vnvseteneteneneseneneasenenssenenerenenenenessessesssessessessessessessessessessessassasssessessessessessessessessessesseeseess &1
baiicanos C.0O., Tonokonnuxoea B.B., Hapuxbaesa I 1., Kopcykosa U.A., ’Kyuxoe B./. TepmoauHamuyeckas OLEHKa

BBIIJIABKM MapraHeBbIX U XPOMUCTBIX (PEPPOCILIABOB HA OCHOBE AHAIN3A X AUATPAMM COCTOSHHUM. c...vnvevevenenrereveneeerenranrenene 47
Kynexees JK.A., Hypmaesa I' K., Mycmagun E.C., Auvinabaes A.A., Mycmagun T.E., Bopceinbaes A.C., Kapuxecog I'.A.

B03MOXHOCTH HCHONB30BAHUS XEPACPOB MPH JINKBUAANU PA3ITHBOB HEMTH HA MOPE .....cnvevinrnevenreriieieeuiateneseeeeeueeeseseennnaennene 58
Tykmun B.T., Hypeanues H.H., Tenuszoaesa A.C., Illanosanosa JI.5., Komawxo JI.B. TunpoobiaropaxuBaHue

Pa3IHYHBIX OEH3MHOBBIX (pakiuii HAMOAN(HUIPOBAHHBIX aTIOMOKOOATIBTMOIUOIEHOBBIX KATATU3ATOPAX ..vevveverenererveneanens 67
Kanowiberxosa A.K., Amaneazueeéa A.T., Xaimenosa 3.b., Ymbemosa A.K. PazpaboTka TEXHOJIOTUH KOMILJICKCHOTO

BBIJICNICHHS OMOJIOTMYECKUX aKTHBHBIX BEIICCTB U3 pacTeHuit poaa Haplophyllum A. JUSS ....c.covevverierieriinieeceeieieeeeeeee 74

Onumax E.B., Jlesoanckuii A.3., Boanenko A.A., )Kymaoynnaes /[. K. Metonpl npoBeneHNs (IIOTALIMOHHBIX TPOLIECCOB ..... 82
Yupxyn [. U., Jlesoanckuii A. 3., Bonnenxo A.A., Capcenbexynvi /]. ccnenoBanue AMHAMUAKY YacTHUI] B yIapHO-

LEHTPOOCHKHBIX MEITBHIIIAX ... vettnetenenttentntteneteitastesensestestestesseestestestensensensenseeseeseeseestententensebe b enbenbesheebeesteseentensensenbenaeasens 92
baiimyxawesa I' K., Kanayosa A.C., Kycnanosa b.K., Hacupog P.H. AHHNOH-paguKal TPpUPEHWI-QOCHUHA.........cvevne... 102
baewosa A.K., Monatiean C., Baewos A.5. CoBpeMEHHOE COCTOSTHHE BOJIOPOIHOM YHEPTeTHKU U COCOOBI ITOJIyYeHHS

BOJIOPOIA. .. enetenteateetete et eteeutestesseasessessesaesaeeseeu e euteat e st e st e s e b e b e b e bt e bt e bt e bt e ae e as st e a e sa b b e eh b bt e Rt e s oot s e R e et e b e b shesheebesueeut et e et ennens 107

3akapuna H.A., [{onenxanynot O,, Kymaoyanaes J].A., Axypnexosa A.K., [ocymabaesa JI.C. VI3omepusanus JIerkoi
(pakimu nmpssMoronHoro 6exsuHa Ha Pt- u Pd-karanm3aropax,HaHeceHHBIX Ha muutapupoBanHbliiAl, AlZr u Ti

MOHTMOPUIITOHUT B Na= FL CA-(IOPMAX.....cteteuiitinieteitetietetettetet et ettt teseebes e st eteseebe e e s e etes e be e et e s ene et emeesensent et eneeseaaeseabe e eseaseneaseneaean 117
Hacupoe P.H. Onpeznesnenue BaHaIusl B HEPTAX NPUKACIUHCKOTO peruoHa MeToaoM DIIP-clieKTpoCKOnu . .........c...e....... 125
baiisrcymanosa T.C., Tyneamaposa C.A., Xanthopoulou G., ’Kexcenbaesa 3.T., Kaymenosa I'.H., Epxubaesa M K.,

Kymabex M., Kacoimxan K. KaTanuTiHaecKast KOHBEPCUS METAHA B OJIEMIHDL.......c..ccueeutemeeruenuensenresteeseeeessesensensessessessessessesseeneens 132
Kanumyxawesa A./[]., Karnumanosa [].JK., Hmanxynosa 3.A. @opMaTuBHOE OLICHUBAHKE - HEOThEMIIEMasl 9acTh IpoIecca

OOYUCHUS HA YPOKAX XHMHEH. .....c.veeveereereensensensenseeseeseestensensensensensessessessessesseessensensensensensensesseeseententensensessensensessessessesneessensensensessensens 139
Macenosa A.T., Kanvikbepoues M.K., Cacc A.C., Kenzun H.P., Kanaméaes E.T., [{vicanxog B.I1. T'unpupoanue

apOMAaTHYECKHX YIJICBOJOPOIOB B OCH3MHOBBIX (PAKIUIX HA HAHECCHHBIX KATAIH3aTOPaX MO/ AABICHUCM. ......c.eeveererereerenenss 146

— 155=——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

CONTENTS

Kantureeva G.O., Defrancesco E., Alibekov R.S., Urazbayeva K.A., Efimova I.E. New trends in the identification

of the traditionalfood productsof KazakhStan ..............coccriiiiiiiiiiiiiic sttt ettt 6
Tuktin B.T., Tenizbaeva A.S., Nurgaliyev N.N., Shapovalova L.B., Yaskevich V.1. Study of hydro purification
and hydroizomerization straight-run gasoline fraction over modified Ni(Co)-Mo- Al,O3- catalysts .........ccccovverrerecreneecnienenn 13

Akhmetalimova A.M., Ivasenko S.A., Marchenko A.B., Ishmuratova M.Yu., Poleszak E., Ludwiczuk A., Loseva I.V. The
study of the chemical composition of THYMUS EREMITA KLOK. and THYMUS RASITATUS KLOK. from the Karaganda

TEEIOTL ..vntenteettete et ettt et e e st e be st e ste e bt ebtesten e et e b e eb e e bt e bt eb e eb e eatem s emteee e beeheeh e bt eh e en e en e et et e eh e b e bt e bt e a e eh s e n b en b e et et et e eheebeeb e ent e st et enbebenbebenaes 20
Fazylov S.D., Nurkenov O.A., Zhurinov M.Zh., Arinova A.E., Tuktarov A.R., Issayeva A.Zh., Shaihova B.K. Catalyzed

by palladium complexes the cycloaddition of hydrazones to fullerenecgy (in English).........ccceeveieieiiniinininieieieieeee e 26
Apimakh Ye.V., Leudanski A.E., Golubev V.G., Korganbayev B.N., Sarsenbekuly D. Promising directions of reducing

specific energy costs in grinding (in ENGLISN)........ccoviiiiiiiiiieiceeee ettt ettt sttt sb et eaeenas 32
Kapsamet M.Zh., Tazhibayeva S.M., Urakaev F.Kh., Uralbekov B.M., Burkitbayev M.M., Bachilova N.V. Obtaining

and stabilization Of NANOSULTUL .......c.ccoiriiiiiiinieiciirec ettt ettt ettt et b et a ettt be e nnne 41
Baisanov S.0., Tolokonnikova V.V., Narikbayeva G.1., Korsukova I.Ya, Zhuchkov V.I. Thermodynamic assessment

of smelting of manganese and chromium ferroalloys based on the analysis of their state diagrams ...........coccocevcererereciesienenenne 47
Kulekeyev Zh.A, Nurtayeva G.K., Mustafin E.S., Ainabayev A.A., Mustafin T.E., Borsynbayev A.S., Zharikessov G.A.

Using herders for 0il Spill TESPONSE 1N thE SCA ....cververtiriieiieiieieieee sttt ettt ettt ettt et et e st e sbesaeeseeneeseestebessessensesseeneenean 58
Tuktin B.T., Nurgaliev N.N., Tenizbaeva A.S., Shapovalova L.B., Komashko L.V. Hydrotreating of various petrol

fractions over modified alumocobaltmolydbdenic CatalySts ............ccoiiririiriiieierieeeteeete ettt e s e s sae e seesseeseeneas 67
Kaldybekova A.Zh., Amangazyeva A.T., Halmenova Z.B., Umbetova A.K. Development of technology for the complex

isolation of biological active substances from plants of the genus Haplophyllum A. Juss . RS /)
Apimakh Ye.V., Leudanski A.E., Volnenko A.A., Zhumadullaev D.K. Methods of carrymg out ﬂotatlon processes ............... 82
Chyrkun D.1, Levdanskiy A.E., Volnenko A.A., Sarsenbekuly D. Study of the particle dynamics in impact-centrifugal mills

(I ENZLISI) ettt bbbt bt bt e he e bt e st e st e h et e e he bt bt bt e aeea b et e b e b e b e bt ekt e bt eh b e st e st et e benbenaenbeebeeneas 92
Baymukasheva G.K., Kalauova A.S., Kuspanova B., Nasirov R.N. Triphenylphosphine anion radical...........cccoccceeceneenene. 102
Bayeshova A.K., Molaigan S., Bayeshov A.B. Hydrogen energetics current state and hydrogen production methods......... 107

Zakarina N.A., Dolelkhanuly O., Jumadullaev D.A., Akurpekova A.K., Djumabaeva L.S. Isomerization of light fraction
of straight-run gasoline on Pt-and Pd-catalysts supported on pillared by Al, AlZr and Ti montmorillonite in Na-and Ca-forms..117

Nasirov R.N. Determination of vanadium in the precaspian region’s oil by the EPR-spectroscopy method......................... 125
Baizhumanova T.S., Tungatarova S.A., Xanthopoulou G., Zheksenbaeva Z.T., Kaumenova G.N., Erkibaeva M.K.,

Zhumabek M., Kassymkan K. Catalytic conversion of methane into 0lefins...........ocvevieiiiiiiiiiniiiniiieeeeeeeeee e 132
Kalimukasheva A.D., Kalimanova D.Z., Imankulova Z.A. Formattive evaluation is an uninterruptable part of the

training process 0N 1ESSONS OF CHEIMISIIY ... ..c.cciiiiieieteie ettt ettt ettt et e e et e e teste e st et e bebe b e bt eneeseeneensansensensassensenes 139
Massenova A.T., Kalykberdiyev M.K., Sass A.S.,.Kenzin N.R, Kanatbayev E.T., Tsygankov V.P. Hydrogenation of

aromatic hydrocarbons in gasoline fractions over supported catalysts UNder PreSSULE.........ceeiririeierieirerierierienieseseseeneeeeens 146

—— 156 ——



ISSN 2224-5286 Cepus xumuu u mexnonoeuu. Ne 5. 2018

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

— 157T——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

[TpaBuna opopmiIeHHs CTaTbU AJIS Ty OJTUKAILIIH
B JKypHaJji€ CMOTPETh Ha CailTe:

www:nauka-nanrk.kz

http://www.chemistry-technology.kz/index.php/ru/

ISSN 2518-1491 (Online), ISSN 2224-5286 (Print)

Penaxroper: M. C. Axmemosa, T. A. Anenoues, Aneros /1.C.
Bepcrka Ha kommbroTepe A.M. Kynveunbaesoii

IToxmucano B meyats 11.10.2018.
dopmat 60x881/8. bymara odcernas. [leuats — puszorpad.
9,8 m.a1. Tupax 300. 3aka3 5.

Hayuonanvnas akademus nayk PK
050010, Armamur, ya. Lllesyenxo, 28, m. 272-13-18, 272-13-19



