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Acid tars: environmental problem or secondary resources?

Aleksandr P. Khaustov®=, Margarita M. Redina

RUDN University, Moscow, Russian Federation
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Abstract. The study analyzes the most important areas of processing acid tars, a specific
type of non-permanent composition waste, the main source of which are the processes of oil
refining and storage. Among the complex of substances included in the composition of acid tars
are very aggressive components of high hazard classes, which creates risks of secondary
pollution of natural environments when the storage tank is overflowing or loses its integrity.
Despite more than 100 years of development history, sufficiently effective technologies for
their processing have not been proposed to date. For Russia, the problem is very relevant:
several storage facilities for this type of waste are included in the register of objects of
accumulated environmental damage and are subject to prompt environmental rehabilitation. As
a solution to the problem, it is proposed to apply an approach consistent with the principles of
green economy: neutralization of acid tars using waste from other industries, such as the food
industry or agriculture. The result of neutralization is a decrease in the degree of hazard of
waste for the environment, “mutual neutralization” of waste of various origins and the prospect
of obtaining material suitable for economic use. In addition to the actual technological solution
for waste neutralization, it is proposed to systematize information on existing technologies in
this area — to create an information and reference system. Which will allow organizing
information on developments and will facilitate the selection of optimal solutions for each
storage facility, taking into account the individual characteristics of the stored waste and the
availability of technological solutions from the standpoint of the best available technologies
(economic, environmental, technological availability and efficiency).
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Kucnbie ryapoHbl: aKonornyeckasa npoonema
UAN BTOPUYHOE Cbipbe?
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Poccuiickuil ynusepcumem opyscowv Hapooos, e. Mocksa, Poccuiickas @edepayus
Pdkhaustov_ap@pfur.ru

AHHOTanms. IIpoaHamu3UpOBaHbl BaXKHEHIIINE HANpPaBICHUS NMEpPepadOTKH KUCIBIX Ty-
JPOHOB — CIEMU(PUIECKOTO BUAA OTXOJOB HEMOCTOSHHOIO COCTaBa, MIABHBIM HMCTOYHUKOM
KOTOPOTO SIBJISIFOTCS IIPOLIECCHI epepaboTKU U XpaHeHus: HeTu. Cpenu KoMIUIeKca BEeIecTs,
BXOJSLIMX B COCTaB KUCJIBIX I'YIPOHOB, — BECbMa arpeCCUBHbIE KOMIIOHEHTHI BBICOKMX KJlac-
COB OIIaCHOCTH, YTO CO3/1a€T PUCKU BTOPUYHBIX 3arpsA3HEHUIN IPUPOAHBIX Cpel IpU MEPEero-
HCHWHU HAKOIHUTENS WIN yTpaTe UM neinocTHocT. HecmoTps Ha 6onee uem 100-1eTHIOI0 HCTO-
pHuio pa3pabOTOK, MO HACTOAIIETO BPEMEHH HE MPEATIOKEHO JOCTATOYHO 3S((HEKTUBHBIX
TexHoNorui ux nepepadorku. Jna Poccun npobiema BecbMa aKkTyanbHa: HECKOIBKO HAKOIMH-
TeJei ATOro BuAa OTXOJ0B BKIIIOUEHBI B peeCTp 00bEKTOB HAKOIUIEHHOTO 3KOJIOTHYECKOr0 Bpe-
Jla U TIOJJISKAT CKOpEHINel SKOJIorHuecKor peabuiuTanui. B kadecTBe pemeHus mpooieMbl
MIPEUIOKEHO IPUMEHUTH MOAXOA, COOTBETCTBYIOLINM MPUHIUIIAM 3€JI€HON 3KOHOMMKH: HEH-
TpaJIu3aluy KUCJIBIX TYAPOHOB C IIPUMCHCHUEM OTXOIO0B APYTHUX OTpaCJ’ICﬁ, HalmpuMep Mmumic-
BOM MPOMBIIIJIEHHOCTH WJIM CEJIbCKOTO X03sicTBa. Pe3ynbraT HeHTpaau3aluu — CHUKEHHE
CTEIMEHU OMACHOCTU OTXOJIOB JJISl OKPY>KAIOIIEel cpebl, «B3auMHasl HEUTpaau3aLus» OTXOA0B
Pa3IMYHOIrO MMPOUCXOXKIEHUS U MEPCIEeKTUBA MOJYUYeHHU MaTepuaa, IPUroJHOr0 i XO3si-
CTBEHHOT'O MCIOJIb30BaHUs. JlONOIHUTENBHO K COOCTBEHHO TEXHOJOTHUYECKOMY PELIEHHIO I10
HeUTpaau3aluyd OTXOIOB IpENsIaraeTcsl CUCTEMaTH3alusl CBEJEHUH O CyILECTBYIOLIMX TeX-
HOJIOTUAX MO JaHHOMY HaIpaBJICHUIO — CO3JaHHEC HH(bOpMaHHOHHO—CHpaBO‘IHOﬁ CHCTEMBI,
KOTOpasi TIO3BOJIUT YMOPSAJOYUTH CBEICHUS O pa3padoTKax M OyJeT CrocOOCTBOBATh BHIOODPY
ONITHUMAJIbHBIX PELICHUI IS KaXKA0T0 HAKOMUTENS C y4eTOM UHIUBH/YalbHBIX 0COOCHHOCTEN
XPaHUMBIX OTXOJOB U JOCTYIMHOCTH TEXHOJIOTMYECKHUX PEelIeHUH ¢ MO3MLMH HaWITydIIuX A0-
CTYIIHBIX TEXHOJIOTHH (9KOHOMHYECKAs, YKOIOTUICCKAsI, TEXHOIOTHYECKAst JOCTYITHOCTh H 3(h-
(heKTUBHOCTB).

KiroueBble ciioBa: KuCIbIe TYAPOHBI, HCI‘/JITpaJ'H/BaI_II/If{, TCXHOJOT'HUA, OTXOAbI, 3CJICHAasA
OKOHOMMHKaA

BaaronapHocTu u puHaHCMpoBaHUe. MaTepual MOArOTOBJICH NPH (PMHAHCUPOBAHHUH 32
cuet cpenctB Temsl HUP 202700-0-000.

Bkuaan aBropoB. Xaycmos A.11. — KOHIENTyau3aIusi, METOJI0JI0THsI, POBEJCHUE UCCIIe-
noBanusi. Peourna M.M. — nipoBeJicHHE UCCIICIOBAHUS, aIMUHIUCTPUPOBAHNE JTaHHBIX. Bee aB-
TOPBI O3HAKOMJIEHBI C OKOHYATENIbHOM BEpPCHUE CTaThi U OJ00pWIIH ee.

Hcropus crarbu: nocrynuia B penakuuio 01.08.2025; nopaboTtana nocie perieH3upopa-
Hust 12.08.2025; npunsta k myonukamuu 02.09.2025.
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3asiByieHre 0 KOH(INKTE HHTEPeCcOB. ABTOPHI 3asBIISIOT 00 OTCYTCTBUHU KOH(IUKTA UH-
TEpPECOB.

Jast untupoBanus: Xaycmog A.I11., Peouna M.M. Kucibie TyApOHBI: SKOJIOTHYeCcKast Ipo-
OreMa i BropudHOe chiphe? // BectHrnk Poccuiickoro yauBepcurera apyx0s1 Hapomos. Ce-
pusi: Dxosorus U 0e30MacHOCTh ku3HeAesTenpbHocTH. 2025, T. 33. Ne 4. C. 461-466. http://
doi.org/10.22363/2313-2310-2025-33-4-461-466

Introduction

Acid tar is one of the most common types of petroleum waste. In their chemical
composition — a wide range of chemical compounds, including substances of high
hazard classes. It is the complexity of these wastes that becomes the most difficult
obstacle to their recycling.

According to modern estimates, today the enterprises of Russia and CIS have
accumulated more than one and a half million tons of acid tars. Most of these wastes
are identified in the Nizhny Novgorod and Yaroslavl regions, Bashkortostan and
several other regions where work with hydrocarbon raw materials is actively car-
ried out. Some of the acid tars storage facilities, which have been used for many
decades, are classified as objects of accumulated environmental damage: four such
facilities are included in the state register (GRONVOS — State Register of Objects
of Accumulated Damege to the Environment), although there are actually much
more.

The ecological danger of accumulation of acid tars is related to the possibility
of their penetration into the components of the environment: into the soil by over-
flowing outside the storage or because of the destruction of the storage tanks insu-
lation; in underground water; also, possible evaporation of stored substances.

The composition of acid tars in storage facilities is unstable (can change when
changing weather conditions: storage in the open air) and very different. The stored
material can be divided into layers with high concentrations of certain components.
Thus, gradually precipitate viscous substances, polymerization products of unsatu-
rated coal-hydrogen, aromatic compounds, acid containing compounds (including
sulfuric acid — up to 70%). Detailed analysis of the chemical composition of acid
tars makes it possible to evaluate them as waste of II class of danger, which requires
the organization of their treatment with increased precautions.

Due to the fact that the problems of acid tars have been known for many years,
a wide range of approaches to their management has now been proposed, but each
storage is unique in its own way (formed from waste products of different composition
of petroleum feedstocks; existed in specific local conditions), which ultimately
requires the selection of specialized technologies individually in each case.
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Materials and methods

The study was based on the results of surveys on the state of the environment
in the oil-producing regions of Russia and the world, as well as on patent databases
with information on developments for the disposal of acid tars.

It should be noted that the oldest developments in this field appeared several
decades ago. Thus, one of the first domestic patents [5] was granted in 1925.
Development involves the production of asphalt from acid tar by treating it with
hot air.

In general, proposals for the disposal of acid tar are as follows:

— acid regeneration;

— production of bitumen;

— production of surface active substances;

— neutralization of acid tars by the application of alkaline agents and thus,
stabilization of the mixture.

In total, several dozen technological plants have been developed, some of which
show good efficiency [1-3]. However, universal technologies suitable for processing
any kind of acid tars do not exist due to the great diversity of their composition.

Results

Review of existing methods for the disposal of acid tar waste and detailed
analysis of their composition suggests a method based on the stabilization of acid
tar by mixing them with other high-alkaline wastes: vegetable waste, agro-industrial
waste (such as sugar production waste).

In general, the methods of neutralization and stabilization of acid tars are quite
actively used in foreign practice. In particular, the study [8] considered the possibility
of using to stabilize portland cement and high-carbon fly ash. The resulting product
of acid tar treatment is proposed to be used as controlled low-strength materials for
levelling and filling landfills. In several other studies, the stabilization efficiency of
the composition of wastes treated in this way is high enough to significantly reduce
leaching from cured waste hazardous chemical compounds (such as polyarenes)
[6,7,9].

As already pointed out, each storage of acid tars is unique: it was formed from
specific wastes, it exists under specific local conditions (meteorological, climatic,
engineering and geological). There is therefore an urgent need to identify optimal
technologies for the treatment of such wastes. And the requirements of green
economy principles imply that the result of such works should be either the
production of new materials (suitable for economic use) or the possibility of
eliminating several types of waste when they are mixed. Both conditions can be
met, as the practice discussed above shows. However, the creation of specialized
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information (expert) systems that would include environmental impact catalogues
and registers of optimal (most efficient) technologies for the disposal of acid tars
can be a significant benefit in optimizing work.

Conclusions

Analysis of the problem of accumulation of acidic tars shows that its complexity
of solution is due to complex, heterogeneous and variable composition of this type
of waste.

The individuality of each storage facility requires individual solutions for the
disposal of these wastes or their neutralization in order to avoid contamination of
environmental components (especially soil, groundwater and surface water).

With a large variety of proposed technological solutions and methods for the
disposal of acid tars, some technologies may be insufficiently efficient precisely
due to the underestimation of specific waste. However, with the right choice of
technologies it is possible to obtain valuable products (including VOC, regenerated
acids, bitumen). In this case, the acidic compounds should be considered as
potentially secondary mineral resources, although they are quite problematic
because of their toxic components.

Neutralization technologies have fewer ecological constraints and are green
economy-friendly, ensuring to fix the problems of waste accumulation in several
industries at once by using waste to neutralize acid tars.
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