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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 ficlds 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 c¢m-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 IY.

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,
acrated-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. Shomantacv, S.S. Uderbacv [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 o o The amount .
. 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 stiffness
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 paraftin 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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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 paraftin sediments

= = =2
. =] ] ]
. . C trength Pascal p= 5 5
Weight ratio % ompressive s( @i) , megaPascal g % . %
p 22l 2| 5| ¢
9 335 g = 8
= 2= = g
g Mineral . 4 @ § = _‘%
7| admixture Bitumen g ° 2 3 5
ARPS BND Ry Rso Ry R, 5 = b= =
y — [
(gravel + 60/90 g 2 5
sand) 5] = <
— = =
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 33 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 35 2,27 0,73
5 84 16 - 2,63 1,4 12,6 2,5 0,61 35 2,25 0,71
6 90 - 10 2,5 1,6 12,8 2,77 0,6 38 2,28 0,76
According to the requirements of ST RK Not Not
1225-2003, E:st less more n})\lr%a Not less 1.5t0 n})\lr%a nZ)\Ir(l)Itla
For type B, brand III, IV-V road-climatic than than X than 0.6 4.0 X X
than lized lized lized
Zones 20 1.1 13.0

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 cm 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.
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AC®OAJIBTTEI HAWLIPJILI IAPA®WH/I MYHAN KAJILIFBIHEIH
AC®AJIBLTTEI BETOH TEXHOJOTHSICEIHA OCEPI

Annotanus, XKeUT CalfbIH ABTOKOTIK AFBIMBIHBIH APTYHI ABTOKOJIIKTIH TYTACTalH 0.1 sKaOBIHBIHA KYII TYCIPE.
Kon kaObIHBIHEIH TOMEHTI KadaTrrapslHa KaparaHaa OeTki ac(ansTTel OcTOH KaOATTaphIHBIH >KaFJalbl HAIIAP.
AchansTTel 0cTOH >KAOBIHBIHBIH CPEKIICIIri >KYKTEME 9CEPIHIH YAaKbITKA, KOJEMi MEH TEMIICPATYpAChIHA KOHE
Te3IMAiTITiHG Toyenmmi Oonbmm kenmemi. Kimmmar skaFmaliel KemiK JKYKTEMECIMCH KOCBUIBIN ac(ambTTel OCTOH
>KaOBIHBIHBIH TO3IMIUIITIHE KATTHIPAK dcep ereli. JKaObHApI OacTankel MaltanaHyablH 631HJe-aK ChI3aTTap manaa
00JbIN, TIACTHKANBIK Oy3bUIbIcTapAbl OakpuIayra Oomanpl. JKaObHIApABIH MEp3iMiHCH OYpHIH OYIIHYIHIH HETi3Ti
ceOeOiHE KOIAHBLIATHIH ONTYMHBIH Y3aKKA IBIIAMIBLTBIFGI MCH MAHJANIAHy KAaCHETTEPI KATa bl

MyHalgp! KalTa 6HACY 3aybITTAphI MIBIFAPATHIH HKOJI OUTYMBI KACHETTEPi OOMBIHINA >ka0bIH iCKE aCaThIH KIIH-
Mar KaraaiibiHa cofikec kemmMelini. COHBIH CalIapbIHAH JHEPTUSHBI KOKET CTHCHTIH 9JiCTEp MEH TEXHOIOTHSIAPABI
maiinanany HeriziHae ac(ambTThl OCTOH >KAOBIHBIHBIH Aas3Fa, BIFBICYFA, CBI3ATKA TO3IMIUIIIH >XOHE OEpIKTITiH
apTTHIPYFa OAFBITTAFAH TYTKBIPJIBI 3aTTAp HKacay KAXKCTTLIIT TyBIHAANIBL.

FruteivMu 3epTTCyICP MCH TOKIPHOCTIK CHIHAK OaphICHHIA KpI3pLIopaa OOMBICEIHAAFEI MYHAH KCH OPBIHIA-
PHHBIH ac(anbTTh-maiteipasl mapagua meriamici (AIITIII) meri3iHaeri KATTBI KANIBIFBL SKOJ >KAOBIHBIHBIH
achanbTTHI OCTOHIBI KOCIACHIHBIH HETi3ri KypaMblHA ©3IHIH XHMIDUIBIK KypamMbl OOHBIHINA YKCACTHIFBI >KOHC
0alinaHBICTHIPYIIIBI CHUIIATHI TONICIACHAL. MyHall KanabIKTaphIH KOJIETE AChIPY JKOHE 3aNAJCHI3AAHABIPY ABIH CH THIMII
TYpi TAaHJAJIBL

Backa katTel MyHaH KamabikrapbiHa Kaparasga AT adsIpMaImbUIbFsl — TONBIPAKICH ApajacIiaraH »KOHE
TEK KaHA JKOFAPBI MOJICKY JIAJTbl KATTHI KOMIPCYTETIICH TYPATHIH Ta3a OPTAHUKAJIBIK 6HIM OOJIBIN KEICTIHIITI.

KyMKen keH OpHBIHAAFBI MyHAWApl HmadpananydaH tysideriHn ALITIIT seprreminm, KypaMbeiHAa acgambTeH
3...8%; maiisrp — 13...20%; mati — 34...65%; mexarukansik Kocma — 20...49%; ¢y — 1...5% O0maThIHbI AHBIKTAJIIBL
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