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Kypuan oObenuuser aBTopoB Ha Tepputopuu ctpan CHI' m momoraer oOMEHHBATHCS
NepeoBbIMUA Hay4HO-00pa30BaTEIbHBIMU CCIIEA0BAHUSIMHU.

Conepxut HayyHble paOOThl OTEUECTBEHHBIX M 3apYOEKHBIX aBTOPOB IO SKOHOMHYECKHM,
TEXHUUYECKUM, PUI0oco)CKUM, IOPUANUECKUM U JPYTUM HayKaM.

Muccust HaydHO-00pa3oBaTebHOro 1eKkTpoHHOro )ypHana «KObPASOBAHUE U HAYKA
B XXI BEKE» coctouT B mogjaepke MHTEpeca 4yuTareieil K OpUTrMHAJIbHBIM HCCIEIOBAaHUAM U
WHHOBAIIMOHHBIM TIOJXOJaM B Pa3IMYHBIX TEMATUYECKUX HAIMPABICHUSIX, KOTOPBIE CIIOCOOCTBYIOT
PacCIpOCTPAHECHUIO JYUIIeH OTEYECTBEHHOM U 3apyOC)KHON MPAKTUKH B MHTEPHET MPOCTPAHCTBE.

IleneBass aymuTopusi KypHaja OXBAaTbIBaeT pPaOOTHHKOB cdepbl HAyKH W 0Opa3OBaHHS
(memaroru, y4uTensl, YUCHbIE, MPENoJaBaTeiy, HaydyHbIEe COTPYIHUKHU, OaKalaBpbl, MarUCTPAHTHI,
aCIUPaHTHI.

Marepuansl MyOMUKYIOTCS B aBTOPCKOM peJakiMHu. 3a COOJIIOJEHHE 3aKOHOB 00
MHTEJUIEKTyaIbHOH COOCTBEHHOCTH U 3a COZlepKaHHe paboT OTBETCTBEHHOCTh HECYT aBTOPHI PadoT.
MHeHue peJakiuyu MOKeT He COBIaJaTh C MHEHHEM aBTOPOB HAay4yHBIX padoT. [Ipu ucnonpzoBaHuM

1 3aMMCTBOBAHHNHU MAaTCpUaioB CChLIIKA HA U3JaHHC 00s13aTebHA.

© 000 «MOA ITPOPECCUOHAJIbHAA KAPLEPA »

© KoJtekTuB aBTOpPOB



COJIEPKAHHUE

Ha3zpanune nayunoii ctateu, @O aBTOpOB

Howmep
CTPAHUIIBI

[[TamyxammenoBa A3ryns, PemxenoB MyxammeTHyp
OCOBEHHOCTU ©®YHKIITMOHNPOBAHUSA MAJIOI'O
BMU3HECA B YCJIOBUAX PBIHOYHOW S5KOHOMUKU

16

HyprieBa Annarosen, PossieBa lllemmar
OCOBEHHOCTHU BBIPAIIIMBAHUWA NMHXUPA

20

bepnunazaposa ['ynmmxeman, KakaeBa Alinap, Ceittuesa ['ynmxan
OCOBEHHOCTHU BBIPAIIIUBAHU A ALLIUM

23

Asqaraliyev Muhammadyisuf Muhammadsodiq o‘g‘li
TRAVELLING. TRANSPORTATION

26

Vahhobova Shaxnozaxon Vohidjon qizi
AXBOROT XAVFIZLIGI TUSHUNCHASI. AXBOROT
XAVFSZILIGINING JAMIYATDAGI ROLI

31

Vahhobova Shaxnozaxon Vohidjon qizi
KOMPYUTER VIRUSLARI. ANTIVIRUSLAR.ANTIVIRUSLAR
BILAN ISHLASH

36

Yegendurdiyev Yazgeldi
DEVELOPING ADVANCED LISTENING SKILLS IN MODERN
COMMUNICATION: COGNITIVE FRAMEWORKS AND
PRACTICAL METHODOLOGIES

41

Merjen Jumakulyyeva, Mukam Ekayev, Ayjemal Berdiyeva,
Gulnaza Matkarimova
TECHNOLOGY OF SOAP PRODUCTION
FROM VEGETABLE OIL WASTE

46

Guljahan Atayeva, Mukam Ekayev, Ayjemal Berdiyeva,
Chinar Nuriyeva
POLYURETHANE-BASED MOISTURE RESISTANT SPRAY

59

Leyla Osmanova, Mukam Ekayev, Ayjemal Berdiyeva,
Gulnaza Matkarimova
SURFACE FUNCTIONALIZATION OF SI02 AND TIO:
NANOPARTICLES FOR SELF-CLEANING AND ANTI-
FOULING SURFACES

66

Ogulsenem Pursahedova, Mukam Ekayev, Ayjemal Berdiyeva,
Gulnaza Matkarimova
PRODUCTION TECHNOLOGY OF SULFUR CONCRETE

74

Mahri Rejepova, Mukam Ekayev, Ayjemal Berdiyeva,
Chinar Nuriyeva
TECHNOLOGY OF BIOPLASTIC PRODUCTION FROM
BANANA PEEL EXTRACT

82

5




®UO asropa(-oB): Ogulsenem Pursahedova, Mukam Ekayev, Ayjemal Berdiyeva,
Gulnaza Matkarimova

OGUZ HAN ENGINEERING AND TECHNOLOGY UNIVERSITY OF
TURKMENISTAN

Haspanme mnyOmukamum: «PRODUCTION TECHNOLOGY OF SULFUR
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Introduction

Sulfur concrete is an advanced construction material produced by replacing
traditional Portland cement with sulfur as the primary binder. This material has gained
considerable attention in civil engineering and industrial construction because of its
high chemical resistance, rapid strength development, low water absorption, and
excellent durability in aggressive environments.

Conventional concrete structures are often affected by acid attack, sulfate
corrosion, freeze-thaw cycles, and moisture penetration. Sulfur concrete provides an
alternative solution for environments where ordinary cement-based concrete
experiences severe degradation. Because sulfur concrete does not require hydration
reactions, it can achieve high mechanical strength within a short period after cooling
and solidification.

Sulfur is an abundant by-product of petroleum refining and natural gas
processing. The use of sulfur in construction materials also contributes to waste
utilization and environmental sustainability. Modern sulfur concrete technology
combines sulfur modification methods with aggregate engineering to produce durable

and economically efficient construction materials.

Composition of Sulfur Concrete

Sulfur concrete mainly consists of:

. Elemental sulfur
. Mineral aggregates
. Fillers
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Modifiers and stabilizers

The binder phase is formed by molten sulfur instead of cement paste.

The percentage composition of sulfur concrete can generally be expressed as:
Mc=Ms+MatMfM c¢=M s+ M a+ M {fMc=Ms+Ma+Mf
Where:

McM_cMc = total mass of concrete
MsM_sMs = sulfur mass

MaM aMa = aggregate mass
MIM_fMf = filler mass

Typically, sulfur content ranges from 10% to 25% of the total mixture mass.

Properties of Sulfur

Sulfur is a nonmetallic chemical element represented by the symbol:

SSS

Sulfur possesses several important properties:

Low thermal conductivity
High chemical resistance
Hydrophobic nature

Fast solidification

Good binding ability in molten state

The melting temperature of sulfur is approximately:

Tm=1150CT_m \approx 115™circ CTm=1150C

At elevated temperatures, sulfur becomes liquid and can coat aggregates

uniformly, forming a dense composite structure after cooling.

Raw Materials Used in Sulfur Concrete Production

1. Sulfur Binder

The sulfur binder is the primary component responsible for particle adhesion.

Pure sulfur may become brittle after solidification; therefore, modified sulfur is often

used to improve flexibility and durability.
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Common sulfur modifiers include:
. Dicyclopentadiene (DCPD)
. Olefin polymers

. Bituminous additives
Modification improves:

. Thermal stability

. Crack resistance

. Mechanical toughness

2. Aggregates
Aggregates form the structural skeleton of sulfur concrete. Commonly used

aggregates include:

. Sand

. Gravel

. Crushed stone
. Silica materials

The aggregate size distribution strongly influences density and mechanical

strength.

3. Mineral Fillers

Fillers improve particle packing and reduce void formation. Examples include:

. Fly ash
. Silica flour
. Limestone powder

Fine fillers increase compactness and decrease permeability.

Production Technology
Heating Process
The first stage of sulfur concrete production involves melting sulfur at controlled

temperatures. Sulfur is heated between:
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1200C<T<1500C120"circ C\leq T \leq 150™circ C120oC<T<1500C

This temperature range ensures complete melting without excessive thermal
decomposition.

Overheating sulfur can produce toxic gases such as sulfur dioxide:

S+02—S02S + O_2 \rightarrow SO_2S5+02—S02

Therefore, industrial production requires proper ventilation and temperature

control systems.

Mixing Stage
After melting, sulfur is mixed with preheated aggregates and fillers. Preheating
prevents rapid sulfur solidification during mixing.

The mixing process must ensure:

. Uniform sulfur distribution
. Proper aggregate coating
. Minimal air voids

Mechanical mixers are commonly used to achieve homogeneous compositions.

Casting and Compaction

The molten sulfur concrete mixture is poured into molds and compacted using:
. Vibratory compaction

. Mechanical pressing

Compaction improves density and mechanical strength by reducing internal

porosity.

Cooling and Solidification

Unlike cement concrete, sulfur concrete hardens through cooling rather than
hydration reactions.

The cooling process can be represented by heat transfer equations:

Q=mcATQ = mc\Delta TQ=mcAT

Where:
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. QQQ = heat energy

. mmm = mass

. ccc = specific heat capacity

. AT\Delta TAT = temperature difference

As the material cools, sulfur crystallizes and binds the aggregate particles

together.

Mechanical Properties

Sulfur concrete exhibits several excellent mechanical properties:
. High compressive strength

. Rapid strength development

. Low permeability

. Good abrasion resistance

The compressive strength may exceed:

oc>60 MPa\sigma ¢ > 60\ MPacc>60 MPa

depending on mixture composition and processing conditions.

Additionally, sulfur concrete demonstrates excellent resistance against:

. Acids

. Salts

. Moisture

. Industrial chemicals

Advantages of Sulfur Concrete
Rapid Strength Gain
Sulfur concrete reaches operational strength within hours after cooling, unlike

traditional concrete that requires curing for several days.

Chemical Resistance
The hydrophobic nature of sulfur significantly improves resistance to:

. Acid attack
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Sulfate corrosion

Marine environments

Low Water Absorption

The dense sulfur matrix minimizes water penetration and freeze-thaw damage.

Recyclability

Sulfur concrete can be reheated and remolded, making it recyclable and

environmentally beneficial.

Industrial Applications

Sulfur concrete is widely used in:

Chemical plants
Sewer systems
Industrial floors
Marine structures

Radiation shielding systems

Its high corrosion resistance makes it especially valuable in aggressive industrial

environments.

Challenges and Limitations

Despite its advantages, sulfur concrete has several limitations:

Brittleness at low temperatures
Thermal expansion issues
Fire sensitivity

Toxic gas release during overheating

Researchers are currently developing modified sulfur systems with improved

flexibility and thermal stability.
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Environmental Importance

The use of sulfur waste from petroleum refining contributes to sustainable
industrial development. Large quantities of sulfur produced in oil and gas industries
can be transformed into useful construction materials instead of being stored as
industrial waste.

This supports:

. Waste reduction

. Resource recycling

. Sustainable construction technologies
Conclusion

Production technology of sulfur concrete represents an important advancement
in modern construction materials engineering. By replacing traditional cement binders
with sulfur, engineers can produce highly durable, chemically resistant, and rapidly
hardening concrete systems.

The manufacturing process involves sulfur melting, aggregate mixing,
compaction, and controlled cooling. Sulfur concrete offers superior performance in
aggressive chemical and marine environments where conventional concrete may fail.

Future developments are expected to focus on improving thermal stability,
flexibility, and environmental safety while expanding industrial applications. As
sustainable construction technologies continue to evolve, sulfur concrete may become
an increasingly important alternative material in modern infrastructure and industrial
engineering.
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