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2 Clarivate
Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
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.

Kasakcman Pecriybnukacel ¥nmmbik fbiribiM akademusicbl "KP YFA Xabapnapbel. Xumusi XoHe
mexHorsioeusi cepusicbl” fbifibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacbli Emerging
Sources Citation Index-me uHOekcmeryeze KabbindaHraHblH xabapnalidbl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicsbl XypHandbl o0aH api the Science Citation Index Expanded, the Social
Sciences Citation Index xeoHe the Arts & Humanities Citation Index-ke Kabbiiday maceneciH
kapacmbipyda. Webof Science 3epmmeywinep, asmoprap, 6acnawsifiap MeH MeKemMesiepae KOHMeHm
mepeHDiei MeH canacbiH ycbiHaobl. KP YFA Xabapnapbl. XuMusi XoHe mexHosnoausi cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmabiK YWIiH eH 63eKmi xoHe 6edendi XuMusinbiK FbliibiMOap
bolibIHWa KoHmeHmke adasndbifbiMbi30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «13eecmus HAH PK. Cepusi xumuu u mexHonoaul» 6bin
npuHam dns uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
CodepxxaHue 8 amom UHOeKkcuposaHuu Haxodumcs 8 cmaduu paccmompeHuss KomnaHuel Clarivate
Analytics 0ns OdanbHeliweeo rpuHamusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4ecmeso u
enybuHy koHmeHma 0ris uccriedogamersiel, agmopos, usdamerel u y4pexoeHul. BkrroyeHue Mzeecmus
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly MpuUeepKeHHoCcmb K Hauboree
aKkmyarbHOMY U 8/1UsiMesIbHOMY KOHMeHmMy o XuMu4ecKuM Haykam 051 Hawezo coobuecmea.



bac penakTtoph

X.F.1., mpod., KP ¥FA akamemuri
M.K. KypbIHOB

Pemaxmusga anxkacs:

ArabexoB B.E. npod., akagemuk (beiopyc)
BaemoB A.b. nipod., akagemuk (Kazakcran)
BypkiTroaes M.M. ipod., akanemuk (Kazakcran)
Bouaxkos C.B. npod., akagemuk (YkpanHa)
BoporsinueB M.A. mipod., akanemuk (Peceit)
I'azanmeB A.M. mpoc., akanemuk (Kazakcran)
xkycundexoB Y.2K. mpod., kopp.-mymeci (Kazakcran)
KapmaramberoBa A.K. mpod. (Kazakcran), 6ac pea. opsiHOacapsl
Kopobekona I11.7K. npod., akagemux (KpipreicTan)
Hrxynosa HI.C. npod. (KazakcTan)

ManTamsid A.A. ipod., akageMuk (ApMeHus)
Hpammes K.J. mpod., akanemuk (Kazakcran)
PaxumoB K./I. mpod., akamemuk (Kazakcran)
Pyaux B. mpod., akanemuk (MosnoBa)

Crpeasnnos E. npod. (benopyc)

TeasTaeB Bb.b. npod., akagemuk (Kazakcran)
Toaepam U. npod., akagemux (Mommgosa)

Tyaeyo B.U. npod., akagemuk (Kazakcran)
®azpioB C.J. pod., akanemuk (Kazakcran)
®ap3aaueB B. mpod., akagemuk (O3ipOaibkan)
Xamukos JI.X. mpod., akagemuk (ToxkikcTan)
Hlaiixyraunos E.M. nipod., akagemuk (Kazakcran)

«KP ¥T'A Xab6apaapbl. XuMHS K9HEe TEXHOJIOTHS CEPUACHD).

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Menmikrenymi: «Kazakcran PecryOnukachbiHBIH #YJTTBHIK FBUIBIM aKaJIeMHUsCHD PecryOnuKanblK KOFaMAbBIK
Oipuectiri (AMaTHI K. ).

Kazakcran PecrryOmmkachiHBIH AKIapar >KoHE KOFaMABIK JaMy MHHHCTPIIriHIH Akmapatr xomuteTiaae 29.07.2020 x.
oepinrer Ne KZ66VPY 00025419 mep3iMaik 6achuTbIM TipKeyiHe KOWBLTY Typallbl KyolliK.

TaKpIPBITTHIK OAFBITBL: XUMUS HCIHE HCAHA MAMEPUATOAD MEXHOTOUACHL CANACBIHOARbL OACHIM EbLIbIMU 3epmmeynepoi
HCapusnay.

Mep3imuiniri: XKbuibiHa 6 per.
Tupaxsr: 300 nanHa.

Penakuusueig Mmekemxkaiiel: 050010, AnMartsl K., IlleBuenko keri., 28; 219, 220 Geir.; Ten.: 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© Kazakcran PecrryOnukachHbIH ¥ ATTHIK FRUIBIM akanemusichl, 2020

Penaxuusuabiy Mekerxaibl: 050100, Anmatel K., KoHaeB k-ci, 142, «J/I. B. CokoNbCKHI aThIHAAFbl OTBIH, KaTaau3
JKOHE AIIeKTpoxuMust HHCTUTYTE AK, ka6. 310, tem. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz

Tunorpadustabie Mekerkaisl: «NurNaz GRACE», AnMarts! K., Peicky10B ker., 103.




'maBHBIH pemakToOp

I.X.H., ipod., akagemuk HAH PK
M.K. KypuHos

Pe)laKI_II/IOHHaH KOJTIECrusi:

Ara6exoB B.E. npod., akagemuk (benapycs)
BaemoB A.b. nipod., akagemuk (Kazaxcran)
Bypxur6aes M.M. npod., akagemuk (Kazaxcran)
Bouaxkos C.B. npod., akagemuk (YkpanHa)
Boporsinue M.A. mipod., akanemuk (Poccust)
I'azanmeB A.M. pod., akanemuk (Kazaxcran)
JkycunoexoB Y. K. mpod., @wi.-kopp. (Kazaxcran)
KapmaramberoBa A.K. npod. (Kazaxcran), 3am. 1. pen.
Kopobekona I11.7K. npod., akagemux (Keipreizcran)
Hrxynosa HI.C. npod. (Kazaxcran)

ManTamsia A.A. pod., akageMux (ApMeHus)
Hpammes K. . mpod., akanemuk (Kazaxcran)
PaxumoB K.JI. mpod., akamemuk (Kazaxcran)
Pyaux B. mpod., akanemuk (MonnoBa)

Crpeasnos E. npod. (benapycs)

TeastaeB b.b. mpod., akagemuk (Kazaxcran)
Tonepam U. npod., akagemux (Mommgosa)
Tyaeyos B.U. npoo., akagemux (Kazaxcran)
®Da3pioB C.J. mpod., akanemuk (Kazaxcran)
®ap3aaueB B. mpod., akagemuk (A3epoOaiimKan)
Xamaukos JI.X. npod., akagemuk (TamKxukucTan)
HlaiixyraunoB E.M. npod., akagemuk (Kazaxcran)

«HM3BecTusi HAH PK. Cepusi XuMHu# ¥ TeXHOJIOTHii».

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

CoOctBennuk: PecnyOnukanckoe oOmectBeHHoe oObenuHeHne «HarmonanbHas axanemusi Hayk PecryOnmkun
Kazaxcran» (r. AnMarsr).

CBumeTeNnbCTBO O TIOCTAHOBKE HA Y4YeT NEPHOAWYECKOro medaTHoro wu3zanus B Komwurere wnHboOpManmm
MunncrepcTBa nHboOpManmud u oOIMecTBeHHOTO pa3BuTHi PecmyOmuku Kazaxcram Ne KZ66VPY00025419,
BeiganHoe 29.07.2020 r.

Temarnaeckas HaIIpaBJICHHOCTB: ny6fzul<az4uﬂ NpuoOpuUmemHnblx HayuHvlx UCCTIeO008AHULL 8 0OIACMU XUMUU U MEXHOL02ULL
HOBbIX Mamepuailos.

IlepronnunocTh: 6 pa3 B rof.
Tupax: 300 5x3eMIUISIpOB.

Anpec pepaxiun: 050010, r. Anmatsr, yi. [lleBuenko, 28; kom. 219, 220; ten. 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© HanmonanbsHas akagemus Hayk Pecryonmkn Kasaxcran, 2020

Anpec penakmun: 050100, r. Anmatsl, yin. Kynaesa, 142, AO «/HCTUTYT TOIUIMBA, KaTajw3a M 3JIEKTPOXHMHU
um. J1.B. Cokonbckoroy, kab. 310, Ten. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz

Anpec tunorpaduu: «NurNaz GRACE», r. Anmarsl, yi. Peickyiosa, 103.

— 4 —



Editor in chief

doctor of chemistry, professor, academician of NAS RK
M.Zh. Zhurinov

Editorial board:

Agabekov V.Ye. prof., academician (Belarus)
Bayeshov A.B. prof., academician (Kazakhstan)
Burkitbayev M.M. prof., academician (Kazakhstan)
Volkov S.V. prof., academician (Ukraine)
Vorotyntsev ML.A. prof., academician (Russia)
Gazaliyev A.M. prof., academician (Kazakhstan)
Dzhusipbekov U.Zh. prof., corr. member (Kazakhstan)
Zharmagambetova A.K. prof. (Kazakhstan), deputy editor in chief
Zhorobekova Sh.Zh. prof., academician (Kyrgyzstan)
Itkulova Sh.S. prof. (Kazakhstan)

Mantashyan A.A. prof., academician (Armenia)
Praliyev K.D. prof., academician (Kazakhstan)
Rakhimov K.D. prof., academician (Kazakhstan)
Rudik V. prof., academician (Moldova)

Streltsov Ye. prof. (Belarus)

Teltaev B.B. prof., akademik (Kazahstan)

Toderash 1. prof., academician (Moldova)

Tuleuov B.I. prof., akademik (Kazahstan)

Fazylov S.D. prof., akademik (Kazahstan)

Farzaliyev V. prof., academician (Azerbaijan)
Khalikov D.Kh. prof., academician (Tadjikistan)
Shaihutdinov E.M. prof., akademik (Kazahstan)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of chemistry and technology.
ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodical printed publication in the Committee of information of the Ministry of
Information and Social Development of the Republic of Kazakhstan No. KZ66VPY 00025419, issued 29.07.2020.

Thematic scope: publication of priority research in the field of chemistry and technology of new materials

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Editorial address: JSC «D.V. Sokolsky institute of fuel, catalysis and electrochemistry», 142, Kunayev str., of. 310,
Almaty, 050100, tel. 291-62-80, fax 291-57-22, e-mail: orgcat@nursat.kz

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.




Technology of new materials

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY
ISSN 2224-5286 https://doi.org/10.32014/2020.2518-1491.96
Volume 6, Number 444 (2020), 38 — 46

UDC 691.16
CSCSTI 67.15.49

K.A. Bisenov, P.A. Tanzharikov , U.Zh. Sarabekova

Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan.
E-mail: bisenov_ka@mail.ru, pan_19600214@mail.ru, ulbolsyn.sar@mail.ru

THE INFLUENCE OF ASPHALT RESIN PARAFFIN
OIL RESIDUE ON ASPHALT CONCRETE TECHNOLOGY

Abstract. Based on scientific research and experimental tests, it has been proved that solid waste from oil fields
in the Kyzylorda region based on asphalt resin paraffin sediment (ARPS) is close and binding in its chemical
composition to the main component of the asphalt-concrete mixture of the road surface. And the most effective
method of disposal and neutralization of oil waste was chosen.

The ARPS formed from the use of oil at the Kumkol field was studied, which includes asphaltenes 3 ... 8%;
resins-13 ... 20%; fats-34...65%; mechanical impurities-20...49%; water-1...5%.

In this article, it is proposed to develop an asphalt-concrete technology based on asphalt-resinous paraffin
deposits. The issue of increasing the reserves of raw materials for the production of durable asphalt concrete and
reducing the amount of oil-containing waste in the fields due to the sale of solid oil-containing waste will be
considered. Based on the study, the composition of asphalt-resinous paraffin deposits was analyzed by IR
spectroscopy. The infrared (IR) absorption spectrum was captured in the IR-Fourier spectrometer IR Prestige-21.

The absorption spectra of asphalt-tar-paraffin deposits recorded by the IR spectrometer show the structure of
hydrocarbons in the methyl (2954-2852 cm-1), methylene (1463-1377 cm-1), and methine (721 cm-1) groups. The
analysis shows that the composition of solid oil waste generated at the fields consists mainly of paraffin
hydrocarbons.

The results of the study showed the suitability of asphalt-resinous paraffin deposits for use as organic binders to
dense asphalt concrete of type" B " grade III for IV-V road climatic zones recommended for applying top layers of
coating on roads of technical category 1Y.

Replacing scarce commercial bitumen with oil waste will significantly reduce the cost of commercial products,
as well as simplify the process of preparing the mixture and prevent environmental pollution with harmful substances
released from oil.

Key words: oil waste, organic binders, paraffin wax, spectroscopic method, absorption spectrum, paraffinic
hydrocarbon, heat resistance, softening temperature.

Introduction. Currently, the topical issue of interest to scientists in the field of construction is the
decontamination of waste oil and its use in the production of construction materials as a source of
renewable raw materials.

The analysis of the literature has shown that one of the most widely used areas of oil waste is road
construction. Oil sludge is used as an additive or as an additive in oil-soil, cement-soil, asphalt-concrete,
aerated-concrete, sludge-concrete compositions, which improves the quality of concrete mixes by
reducing strength, frost resistance, water resistance, water absorption, swelling and shrinkage.

Parallel use of waste oil in road construction is an expansion of the raw material base of soils,
reduction of energy and labor costs, reduction of the road surface cost and simplification of the
technological process [1].
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Many scientists of the country have done a lot to improve the environmental situation and reduce their
negative impact on the environment by using solid oil waste as a raw material. In particular: Academician
K.A. Bisenov [2], professors P.A. Tanzharikov [3], A.A. Shomantaev, S.S. Uderbaev [4],
R.A. Narmanova [5] and others. Their work is especially valuable not only in the Kyzylorda region, but in
the whole territory of Kazakhstan in the development of oil production and industrial waste as a source of
renewable raw materials and the production of efficient building materials. It has been proved that the
fields of high paraffin oil in Kyzylorda oblast can be used in road construction on the basis of scientific
research and experimental tests [6].

The study selected the most efficient type of waste oil for disposal and neutralization. It was found
that such wastes include asphalt-resin paraffin sediments. They are formed during the evaporation of pipes
using special equipment for cleaning, dewaxing of process equipment (oil storage tanks, bullets, sewage
wells) [7].

At present, the issue of disposal of asphalt-resin paraffin sediments and oil wastes remains
unresolved. Therefore, one of the study tasks was to solve these problems, and it caused a special
scientific research. The research program is based on the directions of this type waste utilization in the
world professional practice and the effective implementation of promising technical solutions. The APRS
from the Kumkol field was studied, which includes asphaltenes of 3 ... 8%; resins - 13 ... 20%; oil - 34 ...
65%; mechanical additives - 20 ... 49%; water - 1 ... 5%.

Asphalt-resin paraffin sediments are close to bitumen, have a high deformation, soften when heated
and completely dissolve in terms of composition and properties. These properties determine the areas of
agricultural products use and the possibility of their use as a binder in the production of building materials
[6-7]. The use of waste oil as a raw material is widely used in three industries. These are road
construction, construction materials and fuel and energy. Table 1 show that the most profitable industry is
the production of construction materials.

Table 1 - Efficient use areas of waste oil as a raw material resource

Areas of L o The amount .
L Direction of application of waste, Source of waste Technical result of use
application o
mass%
Asphalt concrete 5-10 Paraffin sediment Expansion of raw material
construction
Aerated concrete 1-2 Oil sludge Increasing mechanical
Road .
construction stiffess
Sludge concrete 80-90 Oil drilling sludge Increase resistance to water
and liquids
Fuel oil floor 90-95 Techno genic oil sludge -
Due to the soft roofing 30-40 Oil sludge Reduce mixing time and
water-proofing material temperature
Roofing and water- 30-50 Waste from spilled oil Reduction of bitumen
proofing mastic consumption
Construction Waterproofing 100 ARPS (asphalt resin No preparation required
materials mixture paraffin sediment)
As a lightening additive 20-50 Oil sludge Reduction of material density
Expanded clay 5-15 Oil sludge Reducing the bulk density of
the material and reducing
fuel consumption

Materials and methods. The analysis of the asphalt-resin paraffin sediments (ARPS) formation was
carried out, the composition and properties of paraffin and resin-asphaltenes were studied in order to
discover the meaning of the research topic. Heavy metals in asphalt-resin paraffin sediments were
determined by X-ray fluorescence spectroscopy, and their composition was chromatographically analyzed
by chromate-mass spectrometer.

A special group of oil wastes is asphalt-resin paraffin sediments, which are considered as the main
object of study.

Asphalt-resin paraffin sediments (ARPSs) are formed during the injection of oil through pipelines, as
a result of underground and overhaul of wells, cleaning of process equipment, evaporation of pump-
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compressor pipes using special dewaxing equipment. Asphalt-resin paraffin sediments are often dark-
purple or dark-thick ointment-like masses with high viscosity.

Oil and gas fields as Kumkol, Aryskum, Kyzylkiya and Maibulak, located in the South Turgai
depression, were selected as research objects. The oil from the above fields is a type of oil with high
paraffin and complex parameters. Based on the characteristics of degassed oil, it was found that the
freezing point and the high content of high molecular weight paraffin. The excitation range of these
parameters is very large for the objects in the field and it will be very difficult to explain. It was not
possible to relate these parameters to the location of the pipe in the hypsometric condition in the selected
study material.

The average content of asphalt-resin paraffin sediments in oil recovery systems with wells is paraffin
- 12-86%, resin - 0.8-20%, asphalten - 0.3-45%, oils 6.5-50% and inorganic impurities - 0 -37%. Typical
composition and physical and chemical properties of asphalt-resin paraffin oil residues from various fields
are shown in Table 2.

Table 2 - Composition and physical and chemical properties of asphalt-resin paraffin sediments in oils from various fields

Indicators ARPS - -
Kumkol | Aryskum | Kyzylkiya | Maibulak
Group hydrocarbon content, mass%
Hydrocarbons
-paraffin-naphthenic (P) 48,60 62,06 43,46 41,80
-aromatic-monocyclic 12,38 10,07 16,03 12,40
-aromatic bicyclic 11,07 10,37 10,04 6,70
- aromatic polycyclic 9,60 7,46 15,86 14,30
Compound of hydrocarbons (M) 81,65 89,96 85,39 75,20
Resin (R) 14,65 8,96 7,74 19,20
Asphalteners (A) 3,70 1,04 6,87 5,60
The ratio of structural elements
P/ (R + A)ratio 2,6 6,2 3,0 1,7
A /(A +R)ratio 0,20 0,10 0,47 0,23
A /(M + R) ratio 0,04 0,01 0,07 0,06
Composition of mechanical impurities, mass% 10,99 1,07 3,26 0,42
Physical and mechanical properties
Melting point, °C 72,0 66,5 56,5 -
Density 20°C, g / cm® 2,29 1,03 1,05 0,946

The composition and structure of oil from the Kumkol field were analyzed by IR (Infrared)
spectroscopy. The absorption spectrum for the infrared (IR) region was recorded on an IR Prestige-21 IR
Fourier spectrometer (Shimadzu, Japan) [8].

The composition of asphalt-resin paraffin sediments is determined by the IR spectrum, and the spectra
of raw materials from relatively different deposits based on the analysis are shown in figure 1-3.
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Figure 1 — Infrared spectrum of asphalt-resin paraffin deposits at the Kumbkol field
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Figure 2 Infrared spectrum of asphalt-resin paraffin deposits at the Aryskum field
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Figure 3 Infrared spectrum of asphalt-resin paraffin deposits at the Maibulak field

Absorption spectra of asphalt-resin-paraffin sediments recorded in the IR spectrum show the structure
of hydrocarbons in the methyl (2954-2852 cm'), methylene (1463-1377 cm'), and methyl (721 cm')
groups. The analysis shows that the composition of solid oil residues formed in the fields consists mainly
of paraffinic hydrocarbons.

Results and discussion. The purpose of obtaining products in accordance with the standards of
physical and mechanical nature, predetermined in the implementation of the ARPS based on the analysis
of works on this topic in the literature and summarizing the results of research in this area. Comprehensive
experimental and theoretical research to find a technology for the use of asphalt-paraffin resin sediments
allows to consider this waste as a source of raw materials for road construction [6, 7]. The study revealed
the need to add active substances such as lime and cement to improve the properties of oil waste used in
road construction (viscosity of asphalt-resin paraffin sediments and the strength of oily soils). The mineral
mixture heated to 140-160 ° C is mixed with asphalt-resin paraffin sediment melted at a temperature of
80-95 ° C, obtained in 10-15% by weight of the mineral component. The addition of agricultural products
to the mineral mix in the ratio of 10-15% by weight is sufficient to obtain a quality asphalt concrete mix. It
is not enough to get the ARPS below the specified weight ratio, and adding more than the specified limit
will lead to a decrease in the quality of the mixture. In addition, the use of ARPS to replace commercial
bitumen will significantly reduce the cost of asphalt concrete and improve the environment. The obtained
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asphalt concrete admixtures were tested by physical and mechanical methods in accordance with ST RK
1225-2003 and ST RK 1218-2003. The results are given in Table 3.

Table 3 - Physical and mechanical properties of asphalt concrete based on asphalt-resin paraffin sediments

5 5 B
. . Compressive strength, megaPascal = k) ‘5
[\ < = =
Weight ratio,% (MPa) g % z %
2 2| £ | % | @
E | i =2 & E g
5 Mineral . S 5] 5 RZ]
%A | dmixture Bitumen £ S 2 3 z
ARPS BND Ry Rso Ry R, 2 < = =
(gravel + 4 50 5 B
sand) 60/90 5 2 =
| = 3
1 92,0 8,0 - 2,1 1,0 12,7 2,1 0,59 1,2 2,24 0,71
2 90 10,0 - 2,5 1,1 12,5 2,4 0,65 1,5 2,25 0,72
3 88 12,0 - 2,5 1,2 12,1 2,76 0,66 2,4 2,26 0,74
4 86 14 - 2,58 1,2 12,3 2,6 0,66 3,5 2,27 0,73
5 84 16 - 2,63 1,4 12,6 2.5 0,61 3,5 2,25 0,71
6 90 - 10 2,5 1,6 12,8 2,77 0,6 3,8 2,28 0,76
According to the requirements of ST RK Not Not
1225-2003, E:st less more nz)\]ronia Not less 1.5 to nz)\]ronia ni)\lr(r)rtla
For type B, brand III, IV-V road-climatic than than . than 0.6 4.0 . .
ones than 11 13.0 lized lized lized
z 20 . .

The results of the study showed that asphalt-paraffin resin residues can be used as organic binders for
type III “B” type dense asphalt concrete for road climatic zones IV-V, which is recommended for use in
the construction of the upper layers of pavement on roads of technical category IV.

Asphalt concrete mix obtained by mixing the mineral component with asphalt-resin paraffin deposits
is not inferior to the mixture obtained when using commercial bitumen in terms of technical
characteristics. At the same time, the replacement of scarce commercial bitumen with petroleum waste as
ARPS, which significantly reduces the cost of commercial products, as well as simplifies the process of
preparation of the mixture and prevents pollution of the environment with harmful substances released
from oil [9-12].

During the study, the physical and mechanical properties were qualitative, the composition of the
resulting mixture was as follows: gravel - 40 ... 50%, sand - 15 ... 20%, limestone - 10 ... 15%, ARPS - 20
... 25 %. These give new properties to the waterproof mixture.

Strengthening of oil paraffin soil by mixing with gravel showed that it increases the physical and
mechanical properties of asphalt concrete mix and accelerates the formation of the mineral surface of the
road.

It was observed that the strength of asphalt-concrete mixtures made from oil wastes of oil companies
with the addition of active substances (lime and cement) increases to 11%. They are temporary covering
of highways; when lying frost-resistant layers in the construction of hard pavements; used in the
construction of the lower layers of cement and asphalt pavements.

If the residue consists mainly of pure paraffin sediment, it is very effective to use it instead of
bitumen. Its quality is not inferior to bitumen, but it is 10-15 times cheaper [13-15].

It is proposed to use asphalt-resin paraffin sediments as a building material for the asphalt-concrete
mixture to be laid on the road surface. Practical tests were carried out at the Asphalt Concrete Plant of
Kyran LLP, and on the basis of the proposed technology in Kyzylorda, 100 m long and 5 c¢m thick asphalt
concrete pavement was laid.

The results of laboratory tests of strength and stability of asphalt concrete based on asphalt-resin
paraffin sediments are given. Their resistances to moisture and frost, rheological properties, samples were
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made in the laboratory in special samples in order to test the physical and mechanical properties of asphalt
concrete on the basis of asphalt-resin paraffin sediments.

Analysis of the diagram of the composition “mineral powder + amount of ARPS + mineral aggregate”
in the system “Mineral aggregate + gravel + sand” led to the following conclusions: mineral aggregate is
80% of the total weight of asphalt concrete components, mineral powder 9.4-10.2% and production in the
share of 8.6-10.2% of ARPS leads to high strength [16-21].

Conclusions. The new scientifically based results of research for the development of asphalt concrete
mixes, which provide an important environmental solution and expand the stock of road construction
materials, and developments in the use of asphalt-resin paraffin sediments, are analyzed in this paper.

The main scientific and practical results are:

1. The analysis of the areas of use of oil wastes as a source of renewable raw materials showed that oil
wastes, such as oil sludge and oil soils, are used mainly.

2. In the Laboratory of Methods of Physical and Chemical Analysis of Engineering Profile at Korkyt
Ata Kyzylorda University, functional groups of asphalt-resin paraffin oil residues were determined by IR
spectrometer method. Heavy metals in ARPS were analyzed by X-ray fluorescence spectroscopy.
Chromatographic analysis of oil and asphalt-resin paraffin sediments was performed on Agilent 7890N /
5975 chromate-mass spectrometer.

3. The results of laboratory tests of strength and stability of asphalt concrete on the basis of asphalt-
resin paraffin sediments have shown the physical and mechanical properties of asphalt concrete based on
ARPS, its resistance to moisture and frost, rheological properties meet current standards.

4. Asphalt-concrete based on asphalt-resin paraffin sediments was introduced into production
according to the results of research and experimental tests. This is confirmed by the act of commissioning
at the asphalt plant of LLP “Kyran” in Kyzylorda region. The economic efficiency of the developed
technology, based on the calculations, the environmental and economic efficiency of the production of
asphalt concrete amounted to 1.3 million tenge per 1 km of road surface. In addition, it was recommended
for use in the educational process for engineering and environmental specialties and approved by the Act
of introduction into the educational process.

K.A. Bucenos, I1.A. Tan:xkapuxos, ¥Y.2K. CapadexoBa
KopxkpiT Ata athinnarsl Kei3puiopaa yausepeureti, Kpizbiiopaa, Kasakcran

ACOAJNBTTHI AWBIPJIBI HAPA®UHII MYHAM KAJJIBIT BIHBIH,
ACOAJIBTTHI BETOH TEXHOJIOI'MSICBIHA 9CEPI

AnHoTanus. Kbl caifbIH aBTOKOIIIK aFBIMBIHBIH aPTYBI aBTOKOJIKTIH TyTacTal KOJI jKaObIHBIHA KYII TYCipei.
JKon >xaOBIHBIHBIH TOMEHT1 KabaTTaphlHA KaparaHIa OeTki acanbTThl OCTOH KadaTTapbIHBIH JKaFAalbl HaIap.
ActanpTTel 6eTOH KaOBIHBIHBIH EpPEKIICIIri KYKTeMe OCEepiHIH YaKbITKa, KelleMi MEH TeMIepaTypachblHa >KOHE
Te3iMALTITiHE Toyenai Oombim kenemi. Kimmar skarmaiibl KeJiK JKYKTeMeCIMEH KOCBUIBIT ac(albTTHl OCTOH
KaOBIHBIHBIH TO3IMALIITIHE KaTThIpaK acep ereni. JKaObHABI OacTamnKel MaiiianaHyIslH ©3iHAe-aK ChI3aTTap Haiga
60BN, TUTACTHKANBIK Oy3bUTBICTApAsl Oakputayra Oomansl. XKaObIHIapaslH Mep3iMiHeH OypbhIH OYIiHYiHIH HeTi3ri
cebebiHe KoJaHbUIaTEIH ONTYMHBIH Y3aKKa IIBIIAMIBUIBIFEI MEH MaliaaHy KacHeTTepi sKaTabl.

MyHaiiapl KaiiTa eHJiey 3aybITTaphl LIbIFApaThiH jKOJ OMTYMbI KacueTTepi OolbIHIIA >KaObIH iCKe acaTblH K-
Mar karjaibiHa colikec keameiai. COHbIH cajiapblHAH SHEPIUsSHbI KQKET €THEHTIH 9IicTep MEH TEXHOJIOTUsIap bl
naiijanany HeriziHie acaiabTThl OCTOH >XaOBIHBIHBIH as3Fa, BIFBICYFa, ChI3aTKa TO3IMIUINIH >koHEe OepiKTiriH
apTTBIPYFa OaFBITTANIFAH TYTKBIPIIBI 3aTTap jKacay KaKETTUIIr TybIHIaHIbL.

Frutbimu 3epTreynep MeH ToxipuOenik chiHaK OaphichiHAa KpI3buiopma OONBICHIHAAFEI MYHAll KEH OpBIHIA-
PBIHBIH acQanbTTh-maibipiasl napadua meringici (ALUITII) HerisiHgeri KaTrThl KaJIABIFBI JKOJI )KaOBIHBIHBIH
ac¢anbTTel OETOHABI KOCHACHIHBIH HETi3Ti KypamblHA ©3iHIH XHMHUSUIBIK Kypambl OOWBIHINA YKCACTHIFBI JKOHE
0aiiIaHBICTHIPYIITBI CUITATHI JONENAeH . MyHall KanIbIKTapbIH KoJIeTe achIpy JKOHE 3aJIANICHI3IaHABIPYIBIH €H THIMIL
TYp1 TaHOATIBL.

Backa karTel myHail KamapikrapsiHa kaparanga AT aibipManisiIbiFel — TOMBIPAKIICH apajaciiaFraH XoHe
TEK KaHa JKOFapbl MOJICKYJIAJIbI KATTHI KOMIPCYTETiZIeH TYPAThIH Ta3a OPTaHUKAJIBIK OHIM OOJIBIN KeNEeTiHIIT1.

KyMmken keH OpHbIHIArbl MyHaiawpl naigananynan tysuierin AIUTIII 3eprrenin, kypambiHia acdanbTeH
3...8%; maiibip — 13...20%; mait — 34...65%; mexanukansik Kocra — 20...49%; cy — 1...5% GonaThIHBI aHBIKTAJIIBI.
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KypaMmbr sxoHE KacmerTepi >KarblHaH ac(albTTHI-IIANBIpIsl mapaduH IMeTiHaiiepi OUTYyMFa >KakKbH, Jedop-
MaIsUTaHyBl JKOFaphl, KBI3IABIPFaH/Ia JKYMCApPHII, TOJBIK epin KeTeTiH KacueTi 6ap. Ocel kacuertepi AILITII-HbrH
maiinanaHy OaFbITTapbIH OENTiNel, KON KYPBUIBICHI MaTepHaJapblH aly OapbICHIHIA OalIaHBICTBHIPYIIBI PETiHIE
KOJIIaHY MYMKIHJIITT alKbIH/AJ/IbI.

Makanana achanbTThI-IaibIpiabl napaduH meriHgici Herizingeri acdanbTThl OETOH TEXHOJIOTHSCBHIH Kacay
KOJIIapBl YCBIHBUTAABL. KaTThl MyHall KanpIKTaphlH Nalianany apKblIbl y3aK yaKbITKa IIBIAaMIIbI achaibTThl OETOH
OHJIIPICIHIH IIHKI3aT KOPBIH YJIFANTHIIN, KEH OPbIHAAPBIHAFbl MYHAl KaJlIBIFBIH a3aiTy Maceneci KapacThIpblIabl.

3epTTey JKYMBICTAPBIHBIH HETi3iH/e ac(aibTThl-IaibIpiibl napadun merinaici kypambina UK cnexrpockomnust
oaici apkbuibl Tangay xacanasl. Madpakeisul (MK) obnbics GolibiHIa xyThuty criektpi IR Prestige-21 UK-¢ypbe
cnekrpomerpinze (Shimadzu, Xamonus) Tycipinai.

UK criektpinge Tycipiires acqasT-maiibip-niapaduH MeriHiinepiniy Ky Thuty crieKTpiepi Meti (2954-2852 em™),
mertmnen (1463-1377 cm'), mermmmi (721 cm') Tomrapmarel KemipcyTeK KypbUIBIMBIH KepceTemi. Tammay
JKYMBICTApbIHBIH HOTW)KECIHIE KEH OpBIHAAPBIHAA TY3UIr€H KaTThl MYHall KaJIbIKTapbIHBIH KYpaMbl HETi3iHEH
napaduHAI KOMIpCYyTEeKTEH TYPATHIHBIH KOPCETEIi.

3epTrey HOTIDKENEpi acQalbTTHI-IANBIpAsl mapaduH ImeriHaiepiH [V TeXHUKaNbIK CaHATTaFbl JKOJ
KAMBUIFBICHIHBIH JKOFApFbl KaOAThIH Cajly YIIIH KOJJIaHyFa YChIHBUIATHIH [V-V o knumatThiK aitmakrap yiuid [11
Mapkaibl «by» Tunreri THIFBI3 acanbTThl GETOHFA OPraHUKAJIbIK TYTKBIPIAp PeTiHAe NalilaslaHyFa sKapaMAbLIbIFbIH
KOpPCETTI.

MuHepanablK KOMIOHEHTT] ac(albTThI-IIAHBIPIIbI MapadyH MIeriHAIepiMEH apajiacThpy >KOJIBIMEH allbIHFaH
acdanpTThl OETOH apajacnachl TEXHHMKAIBIK CHUIATTaMalapbl OOMBIHIIA Tayapibl OMUTyMIbl TaijanaHy Ke3iHIe
aJNbIHFaH KocmajaH keMm Tycneiai. CoHbIMeH Oipre, Tammbl Tayapibl OuTymabl MyHail Kanasirsl — ALTIII-men
aJIMacThIPy TayapJibl ©HIM KYHBIH €oyip ap3aHiarajbl, COHIal-aK Kocna JaiblHIay YAEpICiH KEeHUIIeTeNll JKoHe
MyHalaH OeJIiHiIl IIBIKKAH 3USHABI 3aTTApMEH KOPIIaFraH OpTaHbl JIACTAY IbIH aJJIbIH alajbl.

Tyiiin ce3nep: MyHall KalAbIKTapbl, OPTaHUKAIBIK OAHIaHBICTBIPFBIIITAD, KATTHI MapaduH, CIIEKTPOCKOIHSIIBIK
dmic, )KYTBLTY JKOJIAFhL, TapapUH/II KOMiIPCYTEK, KBUTyFa TO3IMILTIK, dKyMcapy TEMIIepaTypachl.

K.A. bucenos, I1.A. Tan:kapukos, ¥Y.2K. CapadexoBa
Ke3puopanuckuil yausepcurer umeHn KopksiT Ata, Kei3euiopaa, Kazaxcran

BJIMAHUE ACPAJITBTO-CMOJIMCTO-TAPA®UHUCTBIX HE®TAHBIX OTXO/J10B
HA TEXHOJIOTHUIO AC®AJIBTOBETOHA

ExxeromHoe yBenuueHHE IOTOKa aBTOMOOWJICH 3HAYMTENIFHO YCWJIMBAECT HArpy3Ky Ha ITOKPBITHE aBTOMO-
OMIBHBIX JOPOT, M B IenioM Ha Joporn. COCTOSIHHE HapYXKHBIX CIIOEB ac(albTOOCTOHHOTO MOKPHITHS JOPOT, 10
CpPaBHEHHIO C HIDKHUMH CJI0sSMH, HeOmarompustHoe. OcoOeHHOCThIO ac(aabTOOCTOHHBIX IOKPBITHN SBIISETCS
3aBHCUMOCTH BO3JICHCTBUS OT BPEMEHH Harpys3kH, ee 00beMa, TeMIepaTypsl 1 IPOYHOCTH. KinMaTHyeckue ycioBus
B COYCTAHHWH C TPAHCIIOPTHOI Harpy3Koi OKa3bpIBaroT OO0JbLIOE BO3JEHCTBHE HAa HPOYHOCTH ac(haabTOOETOHHBIX
HOKPBHITHH. YiKe Ha MepBOHAYAIBHOM 3Tale SKCIUTyaTalli MOKPBITUS MOXKHO 3aMETHTh TPEIHMHOOOpa3OBaHUS U
ractnueckue nedopmanmu. K OCHOBHBIM NpPHYMHAM MPEXKIEBPEMEHHOTO IMOBPEXKACHHS IMOKPBITHH OTHOCSTCS
HEOOJIMOBEYHOCTb M HU3KUE SKCIITYTAllTMOHHBIC CBOMCTBA MPUMEHACMBIX 6I/ITyMOB.

JlopoxHble OHTYMBbI, MPOW3BOAMMBIC Ha HedTenepepadaTHIBAIONIMX 3aBOJaX, [0 CBOMM CBOWCTBAM HE
COOTBETCTBYIOT KJIMMAaTHYECKUM YCIIOBHSIM, B KOTOPBIX IKCIUIyaTHPYETCsl JOPO’KHOE MOKpHITHE. B cBsi3u ¢ 3THM
BO3HHMKaeT HEOOXOIMMOCTh pa3pabOTKHM BSDKYIIMX, OpPHUEHTHUPOBAaHHBIX HA IIOBBIIIEHHE MOPO30CTOHKOCTH,
C/IBUTOYCTOMYMBOCTH, TPEIIMHOCTOMKOCTH M TPOYHOCTH ac(aibTOOCTOHHBIX MOKPBITHH, C HCIIOIb30BAaHUEM
METOZIOB U TEXHOJIOT Ui, He TPEOYIOINX SHEPTHH.

Ha ocHOBe Hay4yHBIX HCCIICIOBAaHHMH M OIBITHBIX HCIIBITAHUHA JOKAa3aHO, YTO TBEPABIE OTXOMABI HE(PTSIHBIX
MecTopokaeHnit Kb3puIopauHCKOl 00acTi Ha OCHOBE ac(hanbTo-cMoiucTo-mapaduHOBEIX oTioxeHuit (ACIIO)
ABJIAIOTCA ONM3KUMH U CBS3YIOLIMMH II0 CBOEMY XHMHYECKOMY COCTaBy K OCHOBHOMY KOMIIOHEHTY acajbTo-
OeTOHHOII cMecH JOpPOKHOTO TOKpHITHSA. M Ob1 BeIOpaH Hambonee >(PQPEKTHBHBIM METON YTWIM3ALUU U
00e3BpexuBaHus HeYTAHBIX OTXO/OB.

B omimumne ot apyrux tBepasix HedTsHbIX 0TX010B, ACIIO siBisieTCsS YNCTHIM OpPraHUYeCKHM MPOJYKTOM, HeE
CMEIIaHHBIM C ITOYBOH U COCTOSAIINM TOJIBKO U3 BBICOKOMOJICKYJISIPHBIX TBEPABIX YITICBOAOPOIAOB.

UccnenoBan ACIIO, obpasyrommuiics OT HCHOJIb30BaHMS He()TH Ha MECTOpOXJIeHWH KyMmkonb, B cocraBe
KoTOporo acanbreHsl 3...8%; cMoubl-13...20%; sxupbi-34...65%; Mmexanndeckux npumeceii-20...49%; Boga-1...5%.

ITo cocraBy u cBoiicTBaM ac(haibTO-CMOJIUCTO-NapaUHNCTbIE OTI0XKEHHS OJIM3KN K OMTYyMy, UMEIOT BBICOKYIO
nedopmanuio, 001agar0T MSATKAMH M IOJHOCTBIO PAacTBOPUMBIMU CBOMCTBaMM IIpH HarpeBe. OTH CBOMCTBa
OIIpe/IeNICHBI B KAYECTBE CBS3YIOLIETO MPH MOTYyYSHHH TOPOKHO-CTPOUTEIBHBIX MaTepPHUaJIOB.
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B nanHO# cTaThe mpeanaraeTcs pa3padoTaTh acharbTOOCTOHHYIO TEXHOJIOTHIO Ha OCHOBE ac(habTO-CMOJIICTO-
napaUHUCTBIX OTIOXKEHHH. ByJeT paccMOTpeH BOIpPOC yBEIMUYEHUs 3aracoB CHIPhS IS TPOM3BOACTBA NTPOYHOTO
ac(aapTOOETOHA M CHIKEHHS KOJIMYECTBA HE(TECOACPIKAIMX OTXOJ0B Ha MECTOPOXKICHUAX 3a CUET pealn3aluu
TBEpIBIX HEPTECONEPIKAIINX OTXOIOB.

Ha ocHoBanuu nccnenoBanus ObUT IPOBEAEH aHAIM3 COCTaBa ac(alibTO-CMOIMCTO-NAPaUHUCTHIX OTIIOKEHHH
metogom HMK-cnekrpockonuu. Crekrp mortomeHust no uHppakpacHoi odigactu (MK) ObUT CHAT B CIIEKTPOMETPE
HK-dypse IR Prestige-21 (Shimadzu, SInonus).

CrexTpbl TOTJIOIIEHHsT acabTO-CMOJIHCTO-TTapaUHUCTBIX OTJIOXKEHUH, 3anucanHele MK-cnekrpomerpe,
MOKa3bIBAIOT CTPYKTYPY YIJIEBOJOPOJIOB B METHJIOBHIX (2954-2852 cm-1), merunenoBbix (1463-1377 cwm-1),
MeTHHOBBIX (721 cM-1) rpynmax. AHajau3 MOKa3bIBaeT, YTO COCTAaB TBEPABIX HEPTAHBIX OTXO/0B, 00PAa3yIOLIMXCS Ha
MECTOPOXKJICHHUSX, COCTOUT B OCHOBHOM U3 Mapa()MHOBBIX YIIIEBOAOPOIOB.

PesynbraThl MccineaoBaHUs OKA3aJM IIPUTOAHOCTD ac(aibTO-CMOIUCTO-NApaUHNUCTBIX OTJIOKEHUH K HCIOJIb-
30BaHMIO B KAYECTBE OPraHMYECKHUX BDKYIINX K INIOTHOMY acdanbToderony tuma «by» mapku 111 mnsg IV-V mopox-
HBIX KIMMaTHYECKUX 30H, PEKOMEHAYEMBIX IJIsl HAHECCHHUsSI BEPXHUX CIOEB HMOKPHITUS Ha goporax [Y TexHnmueckon
KaTEeTOpHH.

AcdanpTobeTOHHAs CMeCh, MOJy4eHHAs IyTeM CMEIIMBaHWS MHUHEPAIbHOTO KOMIIOHEHTa ¢ acdabTo-cMo-
JIHUCTO-NapaMHOBBIMHU OTJIOKEHUSAMH, 10 TEXHUYECKHM XapaKTEPUCTHKAM HE YCTYNaeT CMECH, IOJIyYeHHOH HpH
HCIIOJIb30BaHUHU TOBApHOTO OUTyMa.

B T0 xe Bpems 3aMeHa Je(HLUTHOTO TOBAPHOIO OMTyMa HE(TSHBIMH OTXOJAMH IO3BOJIMT 3HAYUTEIILHO Y/ie-
IIEBUTH TOBAPHYIO MPOAYKIHUIO, a TAKXKE YIPOCTUTEL IIPOLIECC IPUTOTOBIEHUS CMECH U IIPEAOTBPATUTH 3arPsI3HEHUE
OKpY>Karollel cpebl BpeIHBIMH BEIIECTBAMH, BBIICIIIEMBIMU U3 HE(TH.

KiroueBble cjoBa: HeTsSHOI OTXO/, OpraHMYECcKHe BSDKYIIME, TBEPIbIH mapad¥H, METOJ CHEKTPOCKOIHMH,
CHEKTp MOTJIOMIEHHS, TapaUHOBBII yTIIEBOJOPO, TEINIOCTONKOCTD, TEMIIEPATypa pa3MsIrdeHHs.
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