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Yergaliyevna

"Development of biostimulants based on
cornplexes of succinic acid derivatives with
sil'rer ions"

inur.Kanatovna

"Deep eutectic solvents as novel inhibitors
of asphalte:ne deposition"

yspaeva Salimat
ukenkvzv

a New Generation of Ene,rgy Accumulating Substancestt, submi for tlhe degree of



of Philosophy (PhD) in EP 8D07107 - "chemical Engineerin
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resins, sulfur-contairring compounds, as well as organometallic
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ionls associated with their high energy and resource consumption, comp

cient environmental safely. Irr this context, the development of technol

lating materials, such ars activated aluminum alloys, opens up new

ve solutions. These materials are able to simultaneously act as reactton
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a high degree of sulfur arrd metal recovery with minimal impact on
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um. These features slignilhcantly oomplicate the processes of its ex

leading to a deoreasie in economic efficiency and an increase in

environment. The presence of sulfir in the raw material contributes

sulfide and other toxio compounds;that increase SO, emissions into t
ful effect on the ecoJlogir:al system. High metal content leads to det

sion of equipment. which in,oreases production costs;. Existi

technologies will conl.ribuLte to re,Cucing the carbon footprint and

ons in the field of sustainable development. The development o,f envir

ving technologies for processing heavy hydrocarbon raw materi
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of Transition to a (ireen Economy. Thus, this work has a high leve

ific, technical, and socio-economiic aspects, offering a solutlion to an

on of a competitive anri environmerntally friendly rtechnology For

the modern requirements of thr: industry.
Connection of the sulbject of th€, dissertation with the dl
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results of the dissertati,cn rvork were published in 7 publications, o
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of the insky Peninsula, create signifi,cant diffi culties during transportati
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significantly complicate the trransportation process, increase ene

operating costs. Therefore, improving the low-temperature pro

istics. An increase in the share of lisht Aktobe oils in the mi.rture can

ty and improve fluidity,'whioh will fucilitate transportation. At the

and fluidity, as well as preventir:Lg the formation of asphiiltene-res
are oritical to enswing the effrcient operation ofthe oil transporrtation i
of reducing the cost oflransporting highly paraffinic oils include regul

il rnixture produced at lVest Kazakhstan fields. The formation of a mi
c,omponents allows )rou to improve its rheological properties

ponent composition of oil changes, iracluding the concentrations of
which leads to a restructuring of the structure of the oil disElrsed
ion structure make oil more susceptible to thermal and depressor treat
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Connection of the subject of the dissertation with the directions
, urhich are formed b'y thLe Higher Scientific and Technilcal Com
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targeted funding of ttre N{inistry of Science and Higher Eiducation

for 2024-2026 8R24992868 "Development of innovat.ive
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Analysis of the level of implementartion of the results of the disserta
ts obtained in the course o,f the dissertation research have been publi

s. lmong them are two articles published in international journals with a

icle with a percentile of ?'6 included in the Scopus database.
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that i lular absorption of' cornplexes based on suc;cinic acid and its
to the participation of olher ligands, in combination with silver i

reveal that trace elements in zr combination of organic ligands, i.e. ars part of
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ucr:inic acid is a ligand that has a chemical structuLre with two carboxy

coordination points to produce complex compoundrs. In the literature, it

ily absorbed by plants. Another pressing problem of today's reality is
iurl resistance to antibi,otics due to their widespread use, which in

ion of antibiotic-resistant bactleria. This problem can be solved by using

complexes with ec,obioligands of antibacterial and biofungicidal
be used as environmentally and lciologically effective products

Law
Natir

tungi and pesticides that adverrsely afflect living organisms and the envi

in addition to the adverse impact on a living organism and the environoted
pestic contribute to an increase in the cost of the final product. T'herefore,

nnethods to increase yields and reduce the cost of harvesting is a priori
Connection of the sub'ject of the dissertation with the diirections
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ln process of oil productionL an<l transportation have a negative impact on
alea. ne of the most challenging problerns is the prec:ipitation of asphal
comp organic compounds with hiigh molecular weight, rich in heteroatoms
consi ing of polar molecules. In the oil sysrlem, they are in an unstable colloi
infl of physicochemical pareuneters (for example, a decrease in

evaporation of light fractions or a rohange in the nature of solvents)
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are li systems consisting oI'two or more components (a donor arrd a hy bond acceptor)

which hydrogen bonds are formed, as a result of which they trave a lo melting point, high
principtres of "green

- pharmaceuLticals,

systems basred on
ethylene glycol are

with the traditional

Vi ty, thermal stability and environmenta,l friendliness.'Ihey comply witht
chemi " and are used as nonL-toxic, biod,egradable solvents in various fie

, electrochemistry ard erxtraction technologies. In this dissertatio
choli :gl.ycerol chloride, cholirne:ethylene glycol, betaine:glycerol arrd betai
I gated, and their inhibitory properties' against asphaltenes are <;ompared

inhibi of asphaltene precipitation, dodec;ylbenzenesulfonic acid. lihis is aimed at the

devel of "green" technolrrgies and environmentally friendly chemical p and carr make

asl ficant scientific contribullion to oil production and transportation. Thus, relevance of the

di ion lies in the need to search for and study environmentally fri,endly and effective alternative

solve systems that can solve the problem of asphaltene deposits formation ing oil production.
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