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RMG - for Sustainable Development

Rich Metals Group’s (RMG) companies - RMG Copper, RMG Gold, and RMG Auramine, as well
as Caucasian Mining Group - have been involved in mining activities in the Bolnisi, Dmanisi and
Tetritskaro regions of Georgia since 2012. Being one of the largest mining enterprises in Geor-
gia and the South Caucasus region, RMG specializes in the surface and underground extraction
and processing of copper, gold and polymetal-containing ores. The processed materials are later
transformed into polymetallic concentrate and gold dore alloy. Since 2012, RMG’s management
has consistently demonstrated a commitment to long-term success over short-term gains, a princi-
ple evident in their daily operations. Company’s business relies on the Sustainable Development
principles, which entails the rational extraction of the natural resources, as well as the sustainable
development of the region where the company operates. By its Corporate Social Responsibility
programs, the company has built the long-term relationships with the local community, and helps
them solve their challenges and problems in their everyday life and to enhance their quality of life.
Company’s employees play an essential role in the process of attaining the objectives. The com-
pany centers its personnel policy on the principles of respect and fairness, ensuring career growth
opportunities for each employee, consistent with their own potential and passion. RMG’s mission
is to support country’s economic sustainability, and aims at operating with high social responsibil-
ity, uniting the care for the environment, individuals and communities, and the national economic
development. In 2022, RMG joined the United Nations Global Compact Georgia Network and
publicly confirmed its will and commitment to run its operations in line with the Ten Principles
of the UN Global Compact and the UN Sustainable Development Goals. The role of the em-
ployees, partners and stakeholder engagement was significant during this decision, as they shared
responsibilities together with RMG and joined the company in its sustainability journey.

RMG prioritizes the following Sustainable Development Goals (SDGs):

SDG #3 - GOOD HEALTH AND WELL-BEING —raising awareness about the healthy lifestyle
in the country and especially in the region, and supporting entry-level people in sports, as well as
professional sportsmen.

SDG #4 - QUALITY EDUCATION - supporting successful students across Georgia, organizing
non-formal and extracurricular education projects, and providing scholarships for high-perform-
ing students.

SDG #5 - GENDER EQUALITY - ensuring women engagement during the decision-making
process, encouraging women working in the mining industry through different events (initiatives).

SDGs #6 / #13 / #15 relate to the Environmental topics, namely - CLEAN WATER AND SANI-
TATION, CLIMATE ACTION and LIFE ON LAND, which include, but is not limited to:

v" Reusing of water, generated from mineral extraction and production processes in a closed
technological cycle;

Monitoring of the surface and groundwaters;
Supporting the community access to clean water;

Supporting the dialogue about the climate change within the heavy industry sector;

D N N NN

Gradual implementation of renewable energy sources;
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v" Supporting the forest restoration-cultivation works;
v Mitigating actions for reducing the environmental impact, especially on flora and fauna;

v" Reducing environmental harm through compensative activities, and/or reimbursing the le-
gally defined compensation fees if the first is impossible.

SDG #8 - DECENT WORK AND ECONOMIC GROWTH - prioritizing the safe working en-
vironment, offering decent working conditions and protecting workers’ health and life. Together
with this, supporting local small enterpreneurs who are not directly linked to the business, to help
their economic strengthening.

SDG #9 - INDUSTRY, INNOVATION AND INFRASTRUCTURE - Implementing innovations
in the mining industry, updating production technologies and equipment. Additionally, company’s
commitment also includes executing different infrastructural projects in the operating region.

SDG #11 - SUSTAINABLE CITIES AND COMMUNITIES - protecting the sites of cultural
heritage, supporting their rehabilitation and post-processes.

SDG #12 - RESPONSIBLE CONSUMPTION AND PRODUCTION — minimizing negative
impact on environment by adopting the new technologies, such are installing the collector-tools to
reduce dust emissions, responsible waste management, and reusing in the practice.

SDG #17 - PARTNERSHIPS FOR THE GOALS - establishing open and transparent communi-
cation with interested stakeholders, including local community, media and the non-governmental
organizations with being present on effective communication platforms and channels.

By adhering to the international principles of sustainable business-doing, RMG has reaffirmed the
absolute necessity of conscientious resource extraction, minimizing environmental impact, and
prioritizing community welfare, and has committed to make the Corporate Sustainability as the
cornerstone of the company. To address new challenges, company has implemented and published
its new Corporate Sustainability Document at the beginning of 2024; the document is based on
corporate values and principles and outline 9 priority areas, goals set, and necessary activities and
action plans for achieving these objectives.
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WINE BOLNISI ASSOCIATION

RMG continues to support the Wine Bolnisi Association, for the fifth consecutive year. Since the
official start of cooperation between RMG, the winemakers’ association, and Bolnisi Municipality,
the company actively supported the development of Bolnisi winemaking, economic empowerment
of small entrepreneurs, and preservation of cultural traditions.

Wine Bolnisi Association is a union of small entrepreneurs, who manage their family wine cellars.
Established in 2018, the association aims to develop Bolnisi winemaking by introducing and sell-
ing their PDO (Protected Designation of Origin) wines in Georgia and abroad.

RMG promotes Bolnisi wines and plays a big role in strengthening economic activities: the com-
pany helps winegrowers and winemakers from Bolnisi in the processes of soil research and wine
laboratory tests, ensures their participation in local and international wine events, provides profes-
sional training opportunities, runs media and marketing support for the association, and more. In
2023, along with the other planned activities, two major projects were successfully carried out: the
company hosted the Bolnisi PDO Wine Festival and opened the Georgian-German Wine House in
Bolnisi.
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GEORGIAN-GERMAN WINE HOUSE

The Georgian-Gelrman Wine House was solemnly opened in June 17", At the Bolnisi PDO Wine
Festival and represents one of the company’s long-term corporate responsibility projects.

The house built in the Swabian-Georgia style dates back to 1915. It belonged to Immanuel Walker
— one of the founders of Bolnisi’s 20"-century winemakers’ association, called Union. To contin-
ue the long-standing connection between Bolnisi’s German history and wine, RMG purchased a
house located in Bolnisi’s old German district in 2021 and led the restoration-rehabilitation project
with expert support of the Union of German Cultural Heritage Preservation in the South Caucasus.

The house is multi-functional — wine-lovers are welcomed with local wines and snacks, and are
guided to her the story of the house; The space also allows hosting a variety of exhibitions, recep-
tions, and small conferences.

Currently, the Georgian-German wine house serves 56 Bolnisi wines from 21 wineries available
for tasting and purchase
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FENCING

As the general sponsor of Georgian fencer Sandro Bazadze, the company proudly celebrates his
remarkable achievements on the international stage. According to the latest ranking by the Interna-
tional Fencing Federation (FIE), Sandro Bazadze holds the status of the World’s #1 Sword Fencer,
after his 2023 Tunis Grand Prix award. In 2023 Sandro Bazadze participated in 9 international
tournaments and returned with medals from all of them. Among them:

e World Cup - Madrid, Spain

e European Championship - Plovdiv, Bulgaria

e European Games - Krakow, Poland

e World Cup - Budapest, Hungary

e World Cup — Padova, Italy

“When you become a sportsman, you must be ready for ev-
erything - you will lose many times, your victory might be taken
away, you may even forget your goal, but you must come back,

and win!”

Sandro Bazadze
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RUGBY

Since 2019 RMG has been the General Sponsor for the rugby club Kochebi. Bolnisi’s club competes
among the prestigious Big Ten and consistently maintains its position within the top five clubs. Kochebi
concluded the 2022-2023 season in an impressive 4th place, achieving 32 scores. In 2023, RMG con-
tinued its steadfast support for the broadcasting of the Georgian National Rugby Union Team’s Official
Matches on Imedi TV.
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SCHOLARSHIP PROGRAM

The Scholarship Program is one of RMG’s student projects, aiming at attracting motivated young
people in the mining and geological field. Students of Georgian Technical University (GTU), coming
from 5 different faculties of Mining and Geology, Energetics, Chemical Technologies and Metallurgy,
Transport Systems and Mechanical Engineering, Informatics, and Management Systems are invited to
participate in the scholarship competition. In 2023, 25 GTU students received a one-year scholarship
from the company.

“I won a scholarship and it gives me more motivation to grow in my profession. You will
rarely meet women in this field, and I want all girls who are considering enrolling in the mining
and geological faculty and have not made the decision yet, to boldly go for it”

Ana Katamidze, RMG's Scholarship holder
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DIDGORELI

In 2023, the history competition Didgoreli was held in Bolnisi, Tetritskaro, Marneuli, and Gardabani
municipalities. Didgoreli is a history competition for high-school students. The project started 5 years
ago and since then, the company grants a 6-month scholarship to the winners. The project initially began
in Kvemo Kartli municipalities and has since expanded, uniting approximately 2000 students from 244
schools across Georgia. This year, the awarding ceremony of two seasons of Didgoreli was symbolically
held at the Georgian-German Wine House.

-3 “In 2019, we initiated the first and one of the very important projects in the Georgian edu- lp
cational circle, called Didgoreli. This project aims at promoting history and Georgian literature
among high school students. Annually, Didgoreli scale is expanding thanks not only to our and
students’ efforts but also to the involvement of their parents, teachers, and the project sponsors.

We are looking forward to bringing together youth from across the entire country through this

h project” ]

Levan Zhvania, Project Author
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CULTURE SUPPORT
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PITARETI - SPECIAL COLLECTION

With the initiative of the Movement for Cultural Heritage and the support of RMG, the special collection
Pitareti was published. The first volume of Pitareti covers the cultural aspects and history of the 13th-cen-
tury monastery complex in Tetritskaro, and the second part is devoted to the 17th-century gospel of the
monastery. The original of the gospel is kept in the National Center of Manuscripts, while the miniatures
are also presented in the two-volume set. The two-volume set Pitareti is available to the public in the
National Parliament Library of Georgia, museums, and Pitareti’s Virgin Mary monastery.
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KHULUTI CASTLE REHABILITATION

In 2023, the works of the Khuluti Castle restoration-conservation project were successfully completed.
The Khuluti Castle project is one out of many that the company implements within the cultural heritage
support program. The rehabilitation works of the Khuluti fortress started in 2021 and were executed with
RMG?s full financial support. The works and the progress of the process were monitored by the project

initiator organization Movement for Cultural Heritage.
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SPEND YOUR SUMMER IN GEORGIA

To support the work-life balance and promote the country’s domestic tourism, RMG runs the Spend Your
Summer in Georgia project since 2019 and sponsors a vacation for the employees at the seaside resort
of Ureki. Until now, more than 2300 people (employees and their family members) have benefited from
this project. To encourage acceptance and an inclusive environment, our colleagues with large families
and families with members of special needs participate in the project every year. In 2023, from June to

August, 52 families spent their summer holidays in Ureki.
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MINER’S DAY

December 17, is traditionally celebrated in the company. In 2023, the company celebrated the professional

day on a large scale and awarded the Miners of the Year in Tbilisi Philharmonic Concert Hall.

MIKHEIL CHOKHONELIDZE — CHIEF GEOLOGIST OF THE CAUCASUS MINING GROUP
MARINE SANIKIDZE — MINERALOGY GROUP MANAGER

ANZOR KIPAROIDZE — EXCAVATOR OPERATOR

NANA SABIASHVILI — DISPATCH DEPARTMENT MANAGER

GIVI AVKOPASHVILI — MINING TRUCK DRIVER

ILIA KURDADZE — MATERIAL PLANNING AND MONITORING SPECIALIST

ZHAMBYL TAZHIGULOV — MINE FASTENER OF RMG AURAMINE

YV VY VY VYV

These individuals have been faithfully serving the Georgian mining business for 40-50 years, and we are
honoured that we have the opportunity to express our gratitude to them in this way.

The awarding ceremony was followed by Nikoloz Rachveli’s famous project called Cinema Music Master-

pieces, conducted together with the Georgian National Symphony Orchestra and invited soloists
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SPORTS CIRCLES

RMG remains committed to promoting healthy lifestyle among children and adolescents, by supporting
various sports circles in the region. Hundreds of young people in Bolnisi and Dmanisi engage in dif-
ferent sports activities, corresponding to their interests, such as freestyle wrestling, football, rugby, arm

wrestling, mixed martial arts, and chess.
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ART CIRCLES

Along with supporting professional artists, RMG supports the involvement of local youth — children
and adolescents in extracurricular activities. The company annually sponsors regional dance ensembles,
music, and drawing circles, providing opportunities for more than 700 young people to study for free

annually.

“Since 2014, RMG has been a sponsor of the choreographic ensemble Martve. Over this
time, the ensemble has obtained numerous awards, thanks to the company’s support. RMG’s
sponsorship ensures that all children have the opportunity to study Georgian folk dances for

free in the studio, and so far, many children have become members of this extended family”

Mari Tatishvili, Choreographer
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DIVERSITY AND INCLUSION

Diversity, openness, and empathy are fundamental to our personal lives and organizational culture. We
firmly believe that acceptance and an inclusive mindset have a positive impact on our environment, the
people around us, and society as a whole. Encouraging an inclusive culture is part of ethics and therefore,
very important in moral and responsibility aspects. We believe that with proper efforts, we all can con-
tribute to equality, justice, and the improvement of the hard-social situation as much as possible. In this
direction, we cooperated with the social enterprise Babale, the organization First Step and the association
SOS Children’s Village in 2023.The Babale team employs people with special needs. These people made
about 500 unique gifts for our employees with their own hands. The revenues were directed to create de-
velopmental programs for children and adolescents with Down syndrome, while the heartfelt gifts were
handed to our colleagues on International Women’s Day, March 8th. The First Step project was about
creating a children’s sports and cooking circle and, in this way, implementing non-formal education
activities for children with special needs. Within the framework of the SOS Children’s Village project,
the beneficiary children of the day center in Zugdidi were able to improve their educational knowledge
and skills. The daycare center provides vulnerable children aged 6-18 living in poverty with access to
the essential needs and knowledge to ensure that children are prevented from being separated from their
families on the grounds of poverty and child protection.
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PARTNERSHIP FORUM

RMG participated in the Partnership Fair, an event initiated by the UN Global Compact Network Geor-
gia. Partnership Fair is organized in terms of USAID/Georgia’s Civil Society Engagement Program. The
event aims at introducing civil society organizations to the private sector. Like in the previous year’s
Partnership Fair event, RMG supported 2 civic projects, granting organizations Union FREYA and Tech-

Gogo the donations to carry out their good projects regarding Women Empowerment.
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LEVAN JAPARIDZE

SERVICEABILITY LIMIT STATES OF UNDERGROUND STRUCTURES
Abstract of the monograph published by Springer Nature Switzerland AG

The main topic of this book is the calculation of underground structures at the limit states
of serviceability. It considers the main schemes typical for underground structures for various
purposes, gives the corresponding mathematical models describing the main geo-mechanical and
technological factors in the construction and operation of extended excavations.
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NADIRADZE VAZHA

MORPHOSTRUCTURAL ANALYSIS OF THE RELIEF OF GEORGIA

ANNOTATION. As a result of the morphostructural analysis of the relief of Georgia, a
scheme of tectonic faults has been compiled, the validity of which has been reinforced by the study
of space materials. The faults represent straight-line structures and create an orthogonal-diagonal
system grid. The scheme explains the morphology of many geological structures and geological
outcrops, as well as the peculiarities of the location of mineral deposits.

KEYWORDS: fault; structure; fold; morphology; relief; block; deposit.
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NADIRADZE VAZHA

ADJARA-GURIA GEOLOGICAL STRUCTURE WITH INTERPRETING
OF HIGH-SPACE MATERIALS

ANNOTATION. The geological structure of the Adjara-Guria region is defined by the
fault zones of the orthgonal-diagonal system, which are the constituent parts (segments) of the
transregional lineaments, and are well interpreted on high-space images.The block structure of the
regionis determined by fault zones. Nine tectonic blocks of different configurations and geological
structures are separated. There are deciphered 11 and 12 km wide tectonic zones with meridian
direction, compiled,replaced by a large number of faults and related dykes. The gold occurences-
in the region are associated with meridian structures, that’s why the identified tectonic zones are
promising spaces for gold.

KEYWORDS: fault; structure; lineament; zone; block; tectonic; gold occurrence.
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GAGNIDZE MIRIAN

ABOUT THE MEIVERUD ORE FIELD

ANNOTATION. Among the rocks of the Meiverud ore field (Iran), the oldest are the
Upper Cretaceous terrigenous-carbonate flyschoids. Skarns are formed in the contact between
the Oligocene intrusive complex and the flysch. Mineralization of the ore field is spatially and
genetically related to the intrusive complex and the formations of its porphyry phases. The ores
belong to the gold-quartz-small-sulfide mineral type, which are represented by quartz-ore veins
and stockworks. Nugget gold visible with the naked eye is also observed in the ore field along with
finely dispersed gold. The functioning of the hydrothermal solution proceeded in one stage, which
was prolonged in time. The information may be of practical value in studying the geology and
exploration of this type of deposit.

KEYWORDS: ore field; intrusive; granodiorite porphyry; skarn; gold; quartz; stockwork.
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MINDIASHVILI GIORGI, YOBIDZE GIORGI, LIPARTIA TORNIKE, JAPARIDZE
NINO, BENASHVILI KETI, BLUASHVILI ILIA, KVIRKVELIA MATE,
MEKOKISHVILI DAVIT, BLUASHVILI DAVIT

IDENTIFICATION OF THE DATA OBTAINED BY THE REMOTE
SENSING METHOD WITHIN THE BEKTAKARI- BNELIKHEVI
ORE KNOT

ANNOTATION. Data obtained by the Remote Sensing method is widely used in many
filed of Geology, including in the case of mineral resources research. Our research is dedicated
to the study of Bektakari-Bnelikhevi deposits and their surrounding areas, which is expressed in
the determination of lithological characteristics in the study area, the detection of mineral indices
and indicators, the study of structural features, the determination of hydrothermally altered areas
and the detection of metallic mineralized areas within them. The ratio composites of the FCC and
CRC algorithms were used to create the lithological maps. PCA technique of principal component
analysis was also used. We obtained the altered zones by the method of the ratio of spectral indices.
In the research, we also used the controlled SAM and SID methods of spectral designations, as
well as the limited energy minimization CEM technology. The obtained data, the main purpose of
processing of which was the detection of hydrothermally altered areas, are integrated with struc-
tural units. The research was carried out using Google Earth Engine, QGIS, image visualization
environment software packages and Python programming language.

KEYWORDS: remote sensing; spectral indices; mineral resources; structural features;
spectral mapping and spectral divergence.
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NOZADZE GIORGI, DZIGVASHVILI DAVIT, LELUASHVILI LEVAN,
MAISURADZE RUSUDAN, KOBIDZE TAMAR

MOBILE SELF-PROPELLED ROPEWAY OF SMALL LOAD CAPACITY

ANNOTATION. In the LEPL G. Tsulukidze Mining Institute, a mobile ropeway for small
loads was developed and built, which can be used to transport loads weighing up to 100 kg on
terrain with different slopes and difficulties. The ropeway is distinguished by its small mass, com-
pactness, ease of handling and mobility. It can be disassembled and quickly set up in a new loca-
tion.

KEYWORDS: ropeway; self-propelled; truck; light-duty.
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NOZADZE GIORGI, DZIGVASHVILI DAVIT

STATIC CALCULATION OF ROPE BY SEQUENTIAL VARIATION OF
INITTIAL DATA TAKING INTO ACCOUNT ELASTIC ELONGATION

ANNOTATION. The article discusses the task of implementing a discrete method for calcu-
lating the static equilibrium of suspended ropes in the modern programming language MS Visual
Basic. A discrete general rope loading scheme for a rope suspended in a gravity field is proposed.
Unlike analytical methods, it is possible to realize any number and direction load vector acting on
the rope.The assignment and solution of the task can be given on the basis of the initial data given
in the form of the length of the installation rope or the maximum tension of the rope.

KEYWORDS: discrete; rope; tension; loads.

76 LJIOIT JIRb6ISN, Nil(47), 2024



15580)(M 8335603 - MINING MECHANICS

https://doi.org/10.36073/1512-407X/2024-77-83
BmMoby Imemobo, Hg35b dmermobo
393609900 babMbbg s 9909a900L MYoE0BsEooL mbY

36mH530s. bs3H@Fdo Ampgd-yemos mgbdmo 36390960l bsbeybols s0dMmsggdols
dotGomso  8s839698¢m9d0l: 930l RsFAMGoL, bszmbdsgde  bgsdohgdol  bsgd-
b3errpsdsgoem 3565993G980bl, s006Gs30b bsdbsbemol 3500l s 5.8. 3Gmgddhotgbol,
36UAdGgsommo btremgmnol s [scdmgdols (009690¢nmdol) 36:m8¢rgdgdo, (Gead-
oS3 ©33539829cm05 bbgsslbbzs Jogybol 8Msgsero Lsd®mgddm, ©s8s0bsgdgero
@5 M396H5mB0o H3sbobsgogdo. 5935950 sOUYdrIa dmbsgglors sbsgroboom, [gzol
R59H6H0b (Fsg0dwd e*=40) 35bFHOL Fmobmzb0¢v98s s dgbeeemgdol dobsdergdenm-
35 X960 300093 36 sdmffrytrryems, ooy #AgdIL, BB 35379290900 bsbrybol 3930309690
Fs@s¢m0s s 595056 Bgmemmg oo 3068980l 086k ihsdoarey®mos. s@bodbryerosb
35000065649, 303367930 UAsbsOGHXImo 35(s99HMg00l dobgzom ©sdbswgdoyemo
35329990-50063530L 3509969800, BYMEIZorIHO 3060B980U5356 0305,
ds@s¢emo [(930L BsgdGob (e) Gomgdol dgbsdergbemmbsb.

Us33560m  bohygndo: Ggeagemmgonyho  306m8980; [ggol  RsgdmBo;  bsbeybols
380653960; bsbebols deagmgzeere®-99956032900 0gmGos; (g303096(90; 6o9bgbols
39%3806096090; B39HRgerol HGogbz0; 35379790 J39bbs; M350 UHoserol @G3s¢mo;
905398000 L0800l G35¢m0; 33290560 [930l BsgdmGo; s39borko bsbrbols
309%303096¢0.

9396D960: LLO3 aMoMe {meErm30dol LM BLEHOEGHMEOL LYddMMS
©5399d53900L5 5 LETMM g9mEqgb030L dMEMSEMOOOL »RMMULO,
535Q. ©MJBHmGM0 6. dmFmG0oIz0Eo.

69008090 LsFMTomb LOHYEGBIBMZ60 FGuBMEgds S0LObYds bobwbols 3Brm3glesb
053930060930 dm3wgbgdol JobbmdMm0g As9mygbgdsBg; dogooms d9gdsbozsdo
- bobmbol 5896539030 LooE ©9933909w0s BYJLoMds, bobbol doews »Mbs ogmls
35Jb0doE MO0, Lomsbosm Fotogoom [1, 2, 3]; sdymen 394560BIgddo 30 dobodsery®o.
GH®00MmmuorI® 3936096090580 dmdMTozg 3OMBILMOO @. 35MIMbMZo >0boTdbszw.,
,0obmbo  dbgdol LomEs®o Imgwgbss“-m @s 5©0bodbols sbsblbgws ez
B30bm30Ls3 3bMdOE Fogooml 0339w090s. LogMMITMOOLM OB 3950 -0l
6905JH™O ©MIGHMMo Lsgmdmbol sBOHom 3o bsbmbols dgabfogargwo dg3bogegds -
A®00mb03s (BHO0dMEMy0s) bgarmzbgdols o sHOMZbgd0oL Lobgmdss; d93bogMgdols
@5 H9dbogol  Lbgoslbgs bggmml L3ggoswol@ms dmdbowro  3mM3gesEoolsdo
06@9wadBHMOo 8oaMmdos. gl Mm39M530900L  b5E0BOl  godmygbgdols bgurmgbgdss,
00 930630300 36033690MdOL 53MF69d0L oHY393)0LIMZ0; 45dMY9badeo
3996039600  Imgmdomdgdol  BoodgEmmdsbg,  gJudEmo@eEosls @S  (3399DY.
50935605 99:36096M900L5 S 39dbMmEMy0gd0L 259MHM0s67ds, G9dymdo fobligarobs s

LI3OINT JImbISN, Nell47), 2024 77



LOHMYMR0Eo Jo(g39d0LsMZ0L, Y30 IOIO0S.

d9mob doge FoMdmqbowo wo@gMo@Mob [4, 5] Imbs3gdgdom, goblagzmomg_
0 09590930 babybolols (bobmbols fyz0wols gmMBob gocgdg Bgod0cmgdosb F3Mo@gdo)
39093560 bsbbo ool Jobogsbdo, Bgodo®mgdo 930wgd0sb, — MMEIO06
9600 39Ol d0FsMHD o950 gdoLL 360369 m3gbs B0sbgd0sb (gl Bggbmgzgol
3019m9d905), DX GM 53 INZgbsLs , LB bobbL™“ (5855050 30 339H0osL) M gd9b,
099935 JoLO oM9ASB bbb 9bbOZH sOBYGdOMS 56 Fg0dEgds. wobeglids 33¢9300ds
<B3969L, ™I 353mdTo bobmbo 96 HoMTMoAgbL 3606303 sboen 3OHMEILL; 0yo
900MB0ogds 02039 BMPs©  396MEBMB0gMHYdOL, MLz SGHIMLBIMWME  30OHMDYdTO.
396JdM, 3539999930 bobmbolomgols LMoo JoBsbdghmbogros bobwybols dmeng3merme-
39496039960 mgmeos  (396m30L  FgBHo  LoobBHgMgbms s  (339005893583060909E0S
dM9399H0 MJMO0; ob. bob. 1). 0M93s 39329330 bobmbol se3gBordo dyqbgwro
39B0W900m  FoPoer0s, 30O 359M0L 496MgdmTo, Fglodsdolo, oo bEs oymls
5039H0M0 babybol 3953030960 ([4 ] bsb. 2-80). gbE0ob M350 LGOS0 30,
9L 35063 Imbgds, 33009 s F0dMeEn Bodmdsbgdol mds6dos, Jolo MomMJdol sHosbgdols
- 3399000 569389.

6sb. 1. §i930L doengdol MYomoBszool g30vMs

659630l 53¢MMms Fgbgregdom, bsbbols 3MmEglols 3o0HMdgdol JgMBgz00m
5 99940600m; LoEOE30MM0 FMMBM360Gd9d0L LHim®o Jom3zswobfjobgdom; s3gbomemo
bobbols  3m98o3096@oL  (ob. f-S; aMoxozo bsb. 2 [6, 7, 8]), LfmGo dstromngoom;
AG0dMMA00LS 5 LMD ©Wsd399YdMYOMEo F93bogMgdgdol Fowgzgdol LHmeo
3990g9690007; M9b65990MH ™39 3MBLEHMII30ME0 FoLogdol JoBBLHG Sz FgMbgzom

5 babbol Fyz0ol Lsmsbsm 3mbLEHMWYJ30Io

83MmoN
baba6N

—
m

INLAMRN6IANSIAN
——
33BIMN3D

[

23400
263

33433220 a

FIBIM3D

&

M

<~ 308AM3L JLNBISMED

o >
BM3AFVAFIRNL 3I6BMAINIBITN ANBL3IN So

bIbT6NL SMIBNBNIGSN /
.

6sb. 2. £-S; 300300090990l 3M5BOI0

78 LJ3OIM1 JIREISN, N:il(47), 2024



3905%9393H0M, MEOLMOMWIQ SOLBOWWEIOS BHM0dMWMA00L 9OHN-9OHO doMo-
0500 53m35653, bobbols dserolis s 3m9n03096GOL MYYMWOMmYds; SFSLME ghms,
099 339 H9d9E 3396090l IM3030 0™ S IZ30MIPVOMHIOINL, 5930w JICMBOLSL
6530905000090 Mmom Fg333om: 3oy. 13Mb3909MM b gdL, dob Loymgbgdl,
M0l 3gBHOE™3oM3oLL, Lofgobo oFodMmdols 8qdddbger dz06 Loxswsddég
dmfigmdomdgdL s 5.9.; 35806 - 3065056 930l docrgdol F o {930l god@memol et
LoFomdm LBoEO0IIg MJRYWoM9gds (Abmwmo B3z9bL Jgdmbgzg35d0) bmGEOYEYds
5039DowmEmo bobmbol p 3m9803096E0Ls s BHgdbmemyommo 3GMmEglol (babwmbols
93LEGHM30OMP06530399600, B3O s JIOIWOo Mg:0d900lL) JsOMN30m, — 90Jdbgds
90563 gdMOH™MdsDYg, Bo3ol dsbdoglbs s bbgs 3M35¢ 7od@mOmby 300306~
3OHM3MO30)WOO  ©EIMZ0YOMO Forog3mbmdozmMo BBy, o3 960d3bgm3zs6
dmggdolmsbss ©5393006090)0; Jom MIGAHIL, GMI O YMHIEEIOSL 3YPNIMOm,
bobmbol 5dd653900L 999060 sb MYIYg 49630569dOL 3MBLEHOWMJ30ME0, byogEMO™M
5 MYMAH0Mo Imbszgdgdom (oMmdmagbow Losbwgqdl, dgdopamado 3003030
365¢r0Boby s LOWMWYMBOL ABYooL dogdoom [1 - 8]. 39035009 ds F5019TsE03MLIS
9B goErg®ds bobbol 58353900l Losbys®m0dmE HoMmdmoyobs Bsmyds@o3Mo
9b65¢r0bo: [1] Loog 98dMo30L 930l dows F sdm309dmwos 9308 god@mmby et
@ JEobB@3gMoL Lofiyol S, ©sF0INWMdsBY. 30mzo¢obfjobgdm o 930l dogrols
239BOOL 65309050 9839dEHMM 56 g™ I3 MdJdIOL BLbol; Asblsborgqws
5 ©d1336900L5M30L A5dM3094gbgo 3B Lobsbosmm Tsbogns, bmwm F9dyma,
Pommzgoa0bg0m B39l dogMo Losbarggdo s {930l doeol FsBMEOL m3E0dsemMo
3b9gd0:

1) bsbxybol 59dMs30L Logzmb@od®m F3MoBgdo 353wyw9dol 99ddbood LoFoMm s
905000 bobrbol, - h5F0gdol 3m95303095EHO0L B0Mqds s G9bs®Rxbads;

2) 36mbgbols 3m98oE0gbEGHOL 306039350y ©oY39bs - F3MOBH0IE 33D
09(3030963900m 5)m300 LoMbOL dmerg3MEgdol ghHmo dgmegHg s M9E303096EH0L
(B396L  3mbLEGHMMJg0sdo TFbmmE bsbgzMgEol) 39oegd by oxsbgdsms MoEbzgdols
05658350 MBYS, HMIgEoE 3mddggdl F3MoGHOL go0dz0smgdol bodmobbby;

3) bm3ghxgmools S; Gogbgol MgaMwomgds, (bmMEogwrgds dbmeme Bzgbo
3MbLEHOWJ300L  bobmbol  58dM30L  Logmb@oddm  F3o@gdo ([3] ob. UL.0. 676506).
39930l 3sbolzMMo MYMEO0s 30 IO bobmbsdg M Gg0dl 0mM35wolHobgdl:
3000MHM©06530379OL ©s Bzt (B39l dgdmbgagsdo, Lsdogg G970l LsFoMmMadol
d9L50530L5 395G ME0MHGOM). F)HIM30L MYMOO5d0 JOMOMSE LOsbYIMOTM 35601539GHML
30 §96305096L BmBgmHBgeol ob%mysadmo Goisbgo S, HMBgeos 056500390y
05bEGH0 bobbol dserols JgxsMEgdom Mbgen d98Bgo 03B dmddgo 5930L dogsliorsb
[1,2,3].

,u(UzO),OSU(,uzO) =0
pL pL

boog M - (30fmgdmo Bombol) Lodwsb@gs; U - (dofimogdmemo ombol -
fgoeobs) 3360396 530 yMBgdom ofimazol LoBdstgs [2, 3].

15365 BH™ BY30M9xdDY bobbols 3rmEqLOL Low®mdolgwwo Jglfogzaol ds6gdg
39degd9e0s 3sMEH039L0 99456032900 Fmfymdomdgools 3298smdol 3gdbmermyor®o
36 3960L30sbEM390000 5O M3 30. BB309M-b53HIBMZ560 GHZ30OHMYOOL3MOMMOE G I
LGB EM LTSI gd0L, 9bEGHMEMO 300639096900, §3mbmdo Mo 35839693 9d0 30

LI3OIN JIA6ISN, Nel(47), 2024 79



96003690356 foms ©sdm 300939905 (Loms3M, F1segEMO s 32IEOL) S3d6s39d0L
093000 ®30L9098%B9, om0 53953930l LHMO MOYONMBIBY, 93EMAsEH0DOEO0L bamolbby
Qo 5.0.

@9mbsM gogrgMol dJobgwzom 53dM53900L 930l doegdo HBMIOYOLIOS
@bGHOL Lsfigol (Sy) ©5303mdsly ©5 EME OO 53dM53900LsL §g30L (e¥%y . =40)
RodBHMODBY, bagrm §7owgm®o 53d6M30L5L bo3MBEIIEGH™M BYs30MHOL BIOOMDMD
BoF0gdol p 3m9803096@DY. B3gbo s M350 dgEbogM-033eg3smms dobgzom
BoF0gdol 5@39Bomcmo 3m95303096¢0 bobmbols Bgsdomgdom dgddboer F3GoEgdo
Bo3MA3MBoEom  FdboErgdols s Bo3mbGoddHm  30MMdgdoL  (FdMso, br3zmmwo,
9sbBHM30MOM©065303960, 35399380) Fomzsobfjobgdom opzergds p = 0,1<1,5 [1,
4, 5]. 300035¢0L{0bYdM Mo 35391 MEGO 5dIM639d0L B39bgMeEro 33093900l 9YAIOL
LoMM0gbBHO3E0M B3F0IdOL pH 3098030I0EL 300gd gOMO - 9OMBIbY3MOL BHML o
wabGHMM0 306390960l 539653900l 30GMsBHGLO LosbasM0dM bdgdgdolsmzol sbMowo
1-0b Loboo 35960 35399390 5ddM63930LsMZ0L 930L (e'*) FodEHmMOl MgmMEorE
36003690md90L, (GMIgerms 360936903900l odMGsGHMOOMo  dgdm{idgdolsl,
IONOME0560 3539)3-5dd6M53900L5m30L, 9dmbgqz0oL 3mmboo 180°-270° slydzgds©
05690b3935005; bemgwm 360°-530°-0030L, odMOsEHMO0WOo b3HYbYdoL gmbermdols
5 MLIbLEOMIOL 45dm 396 IM{IYds); s0Lb0dBsZ05 oL BoJBHOE, OMI 353 ME™O
53d653900  bolosmgds  Logmmaho  {iggol  gogd@m®oo  (B3zgbo  GH9e®dobos), b
5330600 JBHML LoyMIh aMOYME5F Ol IOl gbEol dobodsw o Bsmwbzols
obMobL d93bsePMbgd9g0 ©F0TMEMBOLLL A9630MGOE0 19308 dogns 0sbyse0TGds
(@obo  Mm33H0TomEmo 3603369 ™ds  3MmOHODMbGHIMMO ©S 30MgO  IBOOWO
©5650050930L5030L 0565M0TYdS 565 ¥ EIL S;=pRB) MOIMom

S

T U | S B Y
=le ——|) e
pRB [ e“alg.:

Losg k 960 3539999460 939Dmbol 6magMo; p - 3934930L 3608369 ™ds ©36|LI%
B - Lozmbggogdm gb@olb Logsbg, 9; R - 3539999 oMol ®somlo, 9; o - memby
96@oL d9dmbgzgz0l 3Mmbg a@./Ms.; b+d - 353293 J39DMbol doxo. LoJosGmNzgwmls
&99503960 Mb039MOLOEIEHOL LEdMM FYIbMEMY0gdOL Y3sMIESTIBEHOU, LEEEMIBLEMEOE M
0564960l 53dGg 33960900, 35379MFdo bobumbols 3309308 WSdMMSGHMM0sd0 dg0ddbs,
53D, TIMBEY©s s FodmoEss bb3s s Bbgs 3mbLEGHMm00L 353mmdmemo
509653900, BESE03500 @S 065303580 330930l B3gE0sE BE96wYdBY. Tggagd0
399939969005 @O 93GHMOMS J0ge  FoMdmagbowos 0bEgmbgd Logmagdo s
Logom3germl 0blEGOGHGHIO0L 8096 dmfymdow 3mbx39M96(3098DY. 3569w MEmS©
908@0bs61gmdl  3MBLEMWJ30mwo s bygu3WSGIGOM 356589GGMYOOL LEIMYmRs,
53d630L  mommgmeo  993sagbgero  gangdgbBgdols s 3396d9d30Lsmz0l
L59JB3EMSBHOE0M  BYIbMWMAONmO  3OMEILOL  dom3zowoljobgdom @y  Fsomm3zoL
d9L5d5dobo Bo3zMI3MBoOM Bsboergdols FgMHBg30m. MEOWMIWSE GO0 O,
MM 3OMB0056 BHMILIDY BHZ0M9O0L FHEIBLIMMEH0MGdS GMNYIM06 bd3mb3909OM
65y BY. 96 BH30600B5350L  A9IGHZ0MMZ0L o9y BHOOBL3MOEGH0MGdS, -
©A300M30050 ool 31969390g; Mg MOOMBlgwymal 3mb3g09mOL sMLg3gds

80 LJIOIT JIRb6ISN, Nil(47), 2024



Bogotols  Ho@mdmgdbolls s dolo  gofidgbol  LyFoMMGdOL  W0330OEOL. Y39
B90mm»ddMEol LOWYMGBOWo ABbMOE09Wgds LoFoMHmgdlL: Fomowo 150dgEMMdOL
39mbglHeyma30w0 3MBLEHMY300L353471MFME, - 1505 ST 58IMS390L; o0
5099853900l LHMO GogomMmdsl, M3 Mbs obbM®mE09WwIL 53EHMIdGH0BIE00L Forowo
bs®olbobs @s BoodgMdOL MBEOHMB3gEYMR0m; sboo FoLoEgdoms WS Ggdbmermaoom
394960 - 330609 BIOMOOMO HogMdgergdols s H0Fsb33ws© IGZ0MMZ9dDY OO
L5039 MMdOL IJmbg 1b53mb3909MM W9bEJOL. Fomo Ldmsgdoom Jgbodwrgdgeo 0469ds
93069 500ML0sd  IMOMHoMgddo TFOHMIOLYIBIM0sBO  13Mmb3909MM  YIMOL  Bslids;
d9Lsd5TobO LogMEgbo IMFYMBIOW MDY WgbEOL 35M0g O IGZOMMVI FEHMIdDY;
53d6530L MM E s O503 Lo3MbGIBH™ F3M0EHYJddo 353mwdol dgddboms s dobo
0937900609000 Bs3MbEsdBHM BY30M9d0L 53gHBoOL 0ligmo MYYIOMGds, HMIYEO3
BMHMb39gmxnl 39GHMM®Z-9m303L30L 59m3560L LsdoMOL3ZoMmM LKMIML, 5649 BMOL3MdS
56 3060099950009 05094356905 6935000 LEOSEOO.

gb®ogro 1
5y
@gbAYOO
3™b639096M9d0L
| @) :
099 . /‘ S Y) 3
T
0 1 2 3 4 5
o/ @s |180°/3,14 270°/4,71 420°/7,326 480°/8,373 | 530°/9,245

M Lo
0,2 0,628 0,942 1,4652 1,1,6746 1,849
0,3 0,942 1,413 2,1978 2,5119 2,7735
0,4 1,256 1,884 2,9304 3,3492 3,698
0,5 1,57 2,355 3,663 4,1865 4,225
0,6 1,884 2,826 4,3956 5,0238 5,547
0,7 2,198 3,297 5,1282 5,8611 6,4715
0,8 2,512 3,768 5,8608 6,6984 7,396
0,9 2,826 4,239 6,3954 7,5357 8,3205
1,0 3,14 4,17 7,236 8,373 9,245

H $930L Bs5JEGH™MO C
0,2 1,87 2,558 4,309 5,309 6,317
0,3 2,558 4,09 8,945 12,234 15,88
0,4 3,498 6,542 18,568 28,19 39,91
0,5 4,784 10,463 38,549 64,957 100,32
0,6 6,542 16,733 80,0,13 149,67 252,16
0,7 8,947 26,76 166,094 344,88 633,81
0,8 12,235 42,798 344,78 794,7 1593,09
0,9 16,733 68,447 587,505 1831,16 4004,25
1,0 22,88 109,47 1485,7 4219,4 10064,7

LIFOIT JIR6IFN, Nell(47), 2024 81



35329999-5896530L 459Mmygbgd0L sboo GHMOdMEMYO0MEMO S139dBHQ00 Bodwogdsl
003y 893ddbson  dobodogrmmo  Lsfyobo  ©sFodmwmdol s 0530  GH30000dbo©o
wab@BHgdom  s0FMd30wo  3mbB3g0gMgdo,  MMIWOL  AIMOL  F93)9wd)I (3390 MdS
096@MO0  IPomdMmgdmdol  bgMowo  HoMdmgdol  3mb39096M9dMb  FgsMgdom
39309000 6530900 04690s. 50b0dbI0sb 25dmdobstg 3oty 0dbgds GHz0MHmOol
G®5BL3MOEG0MGdOL ($H3T-0L) VOMYPdIMGds, Mo3 8mMy3z39dl 363369cM356 93mbmdome
9839JOL-

336900

1. 93¢™bmBomE 35329996 d9Js60Bagd0sb0 (530) 39349m3-58dM530L BHgdbozmeo
9563969000 gd0l  FgMBg39-399699000985 s dmds  3MMmgdEol  Tgagbs  bgdoldogMo
L59JL3EMIBSE30M  39dbozmemo 8539690 gd0Ls @S MY MYOMHO 306HMBJOOLIMIZOU,
d9LEOMEEYdS 990aMd0 300609J300L s FOMHMYOOL 4509T9; 3065006 5830l Fwydomdol
6951090 ©S HYMEMYOMMHO 30MHMBYO0, IYIATOZ5 96 TJo(33gds.

2. 05b6599006Mmzg (03069 LoIEszmOLYE o  AMIYGEEYIM0SB0  BIEEZM03)
wabGHMMo 306390960900l 5303900 FMFomdIb WgMmbst o gMol Imbs3999d0L
dobgzom, 3608369wm3b500 oo Lsfigolo sF0MEPMdOL, s3dMszBY gEsLiBHMIgeols
30BOOowo  d90mbgg30L  xsdMmO  JMMboby s TgLsdsdolo®, gEEsliGMIgHDy -
15306390960 ™ b B9 0O B0TBE3HO WIEHZOOMZOL botrxBY; s 3OS 503gHBOYMO
bobbols 3095303096E0L (0b. bsb. 1 s 2) s Bolo GHgdbmermyomMo 3Gmglol M9s50d900L
(903bFHM30OMPO0b5F03MMOL, BO3MMEOL s IO bobrmbol) dmbszargmdoms s
Lo 30O M LOEWOHIOL MYAMEOMGOOL bobrxby.

@OoBJMSEGHOS

1. Monoxunn H.11I. Pa3paGoTka Bakyym-0apabaHa c aBTOHOMHBIMHU BaKyyMHBIMU MEXaHU3MaMH,
ISl IPUBOJIOB PYIHUYHBIX JIGHTOUHBIX KOHBEHPOB. J{MC. HA COMCK.yY. CTeIl. KaH. TeX. HayK.
Towumucu, 1980. 177 c.

2. Monoguau H.II. (54) IlpuBoxnoii G6apaban nentouHoro konseiiepa. ABT. Cua. CCCP
No543574 bron. nzobperenuu Ne 3. 25.01.77.

3. Mycxemumunu B.JI., Kyrarenansze A.A., Monoaunu H.I1I. [IpuBoj 1eHTOYHOTO KOHBElepa.
ABT. CBun. CCCP Ne676 506. bron. uzobperennu No28, 1979.

4. Myp . Tpenne u cma3zka snactomepoB. CIIA, 1972, nep. ¢ anra. kaua. xuMm. Hayk. [.1.
bpoackoro, Xumust, Mocksa, 1977. c. 264

5. Myp. [. OcHoBsl u npuMmeneHust TpuboHukH. [lep. ¢ anri. kana. ¢pus. Hayk. C. A. Xapiamosa.
“MUP”, Mocksa, 1978. 488 c.

6. 3.09Lbgeodz0wo, 6. dmem©obo, b. dmemEobo. 35399999-53d653900L Lozmb@Eod@m
B95300900L 3:mbLEHOMJ30900. Lodmm Fm@bsero Ne 1(12), mdowolo, 2004. §3. 21-23.

7. Bb. 8mm@obo, . dmwmobo. 306OHMm©0bsdozmm 950830 dmdmTs3g 353490-
ME0L gbEMsb Lo3MbESIEBH™M FIM0EHGOT0 LoMbol FMHOL LOLJoU 49BLIBOZMOLIMZOL.
Lodom gmEboero, Ne 2(15), mdowobo, 2005. 93. 60-62.

8. 6. dmmobo, ®. dmemEobo, 353999-53060530L  L3MBGHIIAH™  FZM0EJD
399bdmg00lL 394560B3sdg Lombol MFyz9@) 65390 FoIEODBYdOL 33eg3s. o™
J296b5¢00 Ne 1-2 (18-19), mdoerobo, 2007. 93. 31-36.

82 LJAOINT JIMbISN, N:1(47), 2024



MOLODINI NORING, MOLODINI REVAZ

SCIENTISTS ABOUT FRICTION AND THE LEVEL OF
INPLEMENTATION OF THE RESULTS

ANNOTATION. The article presents the main indicators of friction drives of belt convey-
ors: traction coefficient, operating parameters of contact surfaces, drive service life, etc. Troubles
of design, improvement of manufacturing and production, which are objective with by many de-
sign, production and operating companies in many countries. According to the currently available
data analysis, the need to increase the thraction factor (maximum = 40) and performance capabil-
ities have not yet been exhausted, especially since the friction coefficient in vacuum is high and at
the same time stable to rheological conditions; Based on this, the possibility of obtaining a high
thraction factor (e'*) using a vacuum drive independent of rheological conditions is being inves-
tigated.

KEYWORDS: rheological conditions; traction coefficient; friction transmissions; molec-
ular mechanical theory of friction; recipient; Knudsen coefficient; Zommerfeld number; vacuum
subzone; elastic sliding arc; relative rest arc; own traction factor; adhesive friction coefficient.
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20 36/fo 30b3956GH®oGHT0 (Foabo@n® 3Om©d@do) M30bol 990;339wmds 6ol 13.8 %,

gb®ogo 2
353600 Bg3sGmdEHMGMOL dMMBms Mogbzol 3609369emdol oYIHs

BEBDS 3OmEmddol | Fe,0,-ob 5dm3M9x9,
4 60330, 36mIEob 359mbsgsemo, X (gagﬁmm% c%
©sLIbYEDS % 09339 M09,
o6/ 8%
dsgbod o 43.8 13.8 59.2
1 20 50535360@ M0 56.2 7.4 40.8
bafigobo 100 10.2 100
dsabo@ Mo 39.5 14.7 57
2 40 3653526060 60.5 7.25 43
Lsfigobo 100 10.2 100
dogbo@meo 32.1 13.6 42.8
3 60 565095360@ M0 67.9 8.45 56.2
basfigobo 100 10.1 100
dsabo@mo 30.3 12.2 36.3
4 80 50595360@ M0 69.7 9.3 63.7
bsfigolo 100 10.18 100

gbMogro 3
3536030 BM3gdzool 355 dghomo m3gMsgogdols s3wgbs 3mb63gbEMmadGol bamolibby

SR RO | e
e | oromons | e [eodoaocrmps €%
B %

dogbo@dmemo 39.5 14.7 57

1 3 365352b0@ Mo 60.5 7.25 43
basfigolo 100 10.2 100

dogbo@meo 37.1 16.2 58.8

2 4 36505360360 62.9 6.7 41.2
Lsfgolo 100 10.22 100

dsabo@ Mo 33.8 16.5 54,6

3 5 36535260@mM0 66.2 7 45,4
basfigobo 100 10.2 100

dogbo@meo 31.3 16.7 51,4

4 6 36535260 mMo 67.8 7.3 48,6
bsfigolo 100 10.18 100
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bowem 3Obos Gogbgzol 0By 40 ¥G/fn-0g SHEmL oL Bgdbozm@o
935396¢¢)0L IDHBM3b65Lmsb. Lg3sGmoBHMOMOL MOl 3GWbms Goibgzol 360d3bgemdols
39BM s 60 d6/fior s 80/06/fod 0393l 399J0T0 (565853603 3HM©IET0) Lodobby
9d0b9gM5eqd0lL 396350, Jglodsdols dMbms MoiEbzol 360d36qwMds© s0gdmEo 0dbs
40 36/foo.

3bO0wo  3-0l bsbo  MMbx MO A5fidgbEOL  FggAs©  F00WIdS
3M6396GHMsG0, 30608 mdlool 99933390 mdm 16.2 %. 255(dgbomo Mm39MHo30900L
509bMdOL BeMs 58 35B396989l 5TxMmdYLGL, Toa®osd Boabo@meo 3Mm©YdEHol
3990U535¢0  03¢gdL. 580GMA 25sfdgbomMo M3gMHH30JdOL MOMEIbMdS 6 Mbros
509953H90MmL 4-U. LEdMEMM 45EOMJOOL F9JEJd0 IMEFME0s 3BT 4.

gbMogo 4
9949960L LsdsEML Es3MboE 0560 300980l 58coEMmgdol 399agdo
# 3O 1IdEoL sliobgmmgds 36Om1gEob Fe,0,-0b 50m36M9xo,
390mUbisgsemo, (LsgPoe) %
y % 09933960 ™ds,
B %
036 6 26.9 16.2 52.4
1 |J308s BRo0HBo 72.5 10.2 89.1
56505806030 45.6 6.7 36.7
2 lao00bsgbo 27.5 3.3 10.9
3 [bshgobo 100 8.3 100

B6sb. 1. 8dgMob Lsdaml 9580EMIIOL Lotg3mIgbrsgom biggds
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L3360

d903960m0 0dbs 890960l LodsE™L gersm3mbodol d99339wo by gmeols
39900000 M900L BH9gdbmemyor®o bdgds (Bsb.1), MMIgEoE 99005670l Mm3gMo30gdL:
by gmeol sdbbgmggs -0,63 99-9, ©IH0bEIYM309-YEsT530, J30360
360MJGHOL FOMds s 39aboBMmo Bg3sM5305, ©bgdo 3mbi3gbEGHMsGHoL dsabodmeo
360MMJAHOL mObX MO 20sfdgbsl Boggdow (303080, Mol Jgogyo©sa 1
A™bs 9500b0b Foomgds ssbErmgdom 270 33 3mb39bGH®sG0 M3060L mdlool
39933390 ™dom 16%.

@OoBIMSGHOS
1. Andronov S.A. Glauconite — the mineral of the future. Proc. of the first International Conf.

The Importance of Industrial Minerals in the World Economy: Deposits, Technology, Eco-
nomic Assessment. M. GEOS, 2006. 79-83 p.

2. Rudmin M.A. On the possibility of using glauconite from the rocks of the Bakchar deposit
in agriculture. Bulletin of Tomsk Polytechnic University. Georesources engineering. 2016.
Vol. 327. No. 11. 6-16 p.

SHEKILADZE ASMAT, KAVTELASHVILI OTAR, BAGNASHVILI MAMUKA,
SAMKHARADZE IRMA, MAISURADZE NINO, SHUBITIDZE TENGIZ,
CHQAREULI GELA

RESEARCH ON ENRICHMENT OF THE GLAUCONITE SANDS OF THE
SHKMERI DEPOSIT

ABSTRACT. The article presents the results of studying the enrichment of glauconite
sands of the Shkmeri deposit, taking into account the material composition and textural-structural
features of the sample, the enrichment technology provides for washing/deslimation of the initial
sample and magnetic separation of the sandy fraction. The developed enrichment technological
scheme makes it possible to obtain 270 kg of concentrate with iron oxide content of 16% from 1
ton of ore.

KEYWORDS: enrichment; concentrate; magnetic separation.
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396069 baBsGHM0360, bglsb 39309, 696 BggMoesdy, 935¢gM0bg M3egds

U5gd5Mm39@bS s YEbrrgools 39969808 BmaogHmo Lodswmls
3963 Mbo@gdol 99005M9d0m0 BHgdbmermyom®mo 9gxslgds

3bmBsgos.  BsAsMIOrIemos  bsgsozgamembs s bsbmasmgs®gomol  J3996980L
bmgogmoro bsdsoemgdol 89690603980l Hgdbercmmgorytro dsbsbiosogdengdol Ggzsligds.
6583969805 bsgstozg¢meals 8gbdmbod«ytro 0obgdol 306ksBglmds dotocms@o 3obogwy6-
Jodon®mo  9sB39698¢r9d0L  dobgzom.  wbmgool  ggg9b9dol  896(dmbodgdosb
bs939009b02 50@3mBbos #9bgH9gool bod«do. dglifisgemogemos 8969mbodgdol slbm®dzool
29650 Ggoogengb gobggeol (MB) dodsto. ©s3gboeros, (8 09HIriemo ©s0w)0s3905
500°C 9903965y 29s Y9 0fi393b MB-U dods603 8965609980 sobm®d3oriemo sgogmdol
d90p009850.

bs3356dm bodgggdo: 896 mbodrGHo omobs; dmbBimGoermbodo; 3oxomx390s-
©@M3s;  fY3em3056039405;  3eaemmo@BHmds;  3gbBmbodBHo  Gogbzo;  sbmGHBGos;
99go0¢ergbol zolggho.

69396%96¢)0: Lvy-b 3939 Igerododzool LsbgEmdol g3oBo3MEMmO s
65690 Jodool 0blEoGEHOL 30B03M-JodoMo 3O MEgLYdol 33erg30l
WHOMOSBHMMO0L godg9, Jodoolb dg3bogmgdsms MmIG™MEO m. 3MmMIsbos

0963 ™boGmo mmobgdol 499mygbgdol LrgMHmgdo IMS35¢RYIOMZ605 S 985595
AbmREomdo Inmbmgbowgds Fs0owbsmolbm3zsb d9bEHMbo@gdbg s 33oM©gds, o3
3963000093905 om0 1393083039900 BOBOIMM-J0doIMHO MZ0LYOJIOM.

33930l doBsbo  oym  B9BEH™bOEHJIOL  BHgdbmemyon®s 9603369 mgzs60
BMQ090000 BoH039M-J080MH0 1301930l PoblsDLIMS s TgzsLYds.

330930l M009dBL  HoMdmoagbs  LodoOm3zgwml  396@M™bo@meMo  mobgdols
L0 MYO0 (3560Ld90, (30bOLMBIBO, MBMMYI0, F0500)MY), bmem TgboIMYGOES©
3990myg9bqdmwo odbs d9bEM™boGMMo mobgdo MEbmgmol J39ybgdosb (0byrolosb,
09920L5300050, 053Mmb00sD, 3YMYN06, MBYMIPNOB), g3y — g@sMmbo
- Logo0dg 096@MboEWMmo mobol LEGHbIOEHMo bodmdo K 11 [1]. s©0bodbmwo
0963 ™b0 @900 §oMdmygboros Ca-dmb@Immowmbodom; dobstmgzqgdool Laboo dgoio396
90b69M5¢qdl: Ca-Na-00636m0L 353U, JoOLU, 33563, 390E0ALs  A-30M0LEGHMBIWOGRL.

153300930 096 Mb0EGOOLMZ0L AS6OLEBOZMS oligmo FsB3969deqd0, BIMYMOOES
90bgMoe  BmbBHImMowmbo@ol  90339eMds,  FOR0ORZIOIPMOS,  3MMOEVIOMDS,
09bGHMboGMmo  ®ogbgo, godmsbmdds, Moz  HomImoygbl  Lsxgdzgwls  dsmo
A9dbmmaom®mo  99nslgdols.  BobBoMM-Jodomemo  d5B3969dqdoL  goblsbrztmols
39092900 §o6OHdMm©ygbowos sbMHowdo 1; Mbs 500b0dbml, M dmbEHImMowmbodol
dsb®o fool, 3mEwMmoEO™MdOL s §Yse8msbmddol Tgnsligds Bo@oM®s Logswody
0963 ™boGMMO Mobgdol 3eslogn35300L Msbsbds [2].
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396 ™boEgdolb gobogme-Jodommo sB39690egdo

gb®ogro 1

9mb@EdmcMo- 09oBoo-
096G™MboGOL | wmbo@ol | aox0MX39- | 3MEM0©Y)- | d9bGH™bo- | boddol
60dmdo s dsbyEo 05 MY, OHMdo, GMOo | 3m9BOEO-
Ne 9399965 Howo, Lo? % 6ogbgo, % | 9630,
% K

1 |g356obggoo 1 — 72,0 10,0 28,0 30,0 2,3
LogdoGnggeom

2 | 3sbobdgoo 2 - 69,0 13,0 33,0 33,5 2,72
bogomzgerm

3 | gobobmdsbo - 64,0 14,0 97,0 98,0 5,4
LogdoMmnggeom

4 | 0Bmbpagoo - 78,0 17,0 85,0 - 6,05
bogomzgerm

5 | 3osomers Ne 2 — 16,0 6,0 13,0 13,0 1,2
LogoOmzgerm

6 | 0obawolo 20,0 5,5 47,3 - 2,3

7 | 03mbE0s300 35,0 2,5 10,0 - -

8 | 053mboo 32,0 25 11,0 - -

9 | 396900 97,0 2,13 13,0 - 1,2

10 | 9bg®goo 83,0 18,5 60,0 74,75 5,45

50939605, LoJomM3gml d9bBHMb0EHJOL dmGol IMBEHIMOOWwMbo@ol  owogn
3993390 mdsls 59509369096 mBMgmol (78,0 %) s 3560bdgool 1 «dbol (72,0 %)
6033900, Lsdmom 8993390MdL — 3560LJgol 2 mdbol (69,0 %) s EGobolvydbols
(64,0 %) 60043900, bmwm F0s00OHOL  d9BEGHMboGHOL dbgoglo mobolmgols dolo
96003690035 159390 bMMT>BY B0, V)3bMgmOl §39469d0L 096G MbOEOL TmEOl
dmbEImMHomboE ol Y39 sy dowswo 99339 mds sboliosmgdl dvgargstmgmol (97,0 %)
5 bym9mob (83,0 %) 60dd9ol, sbsMFY6gdT0 Ol IBWOS.

3wL0%3035300L [2] 0BsbTo, (30boldboly s MBMEMYgmoL 896F™boEgd0
505105369096 505 3 MO0EOHMBSL (GgLsdsdobs 97,0 % s 85,0 %), Mbamgmols s
0bgamoliols 6039dqdL 9930 Lodw)OEPM 3MWMOEWYOMDS, IBIORIBL 30 — dswo.
d9LHogowo yzgws 396@GHM™boE0sb MmBMemYgmol, 30bolvydbols s MbatMgmol
60999990l 5930 L8 M Yo dmsbmdds (6,05; 5,4 s 5,45); sbsGBRYBo BodmIgdobomgols
ol adso0s (2,3 = 2,72) 5 153390 BmGmTsDY3 d5w0. 30bolwydBoL dgbEH™Mbod by
90090w0s ¥96FGHM™boG Mo MoEbzol doeosh dspowo dsB396909wo (98,0 %), Mg
65h3969000 L. 1; SB39 Fowsero 360Td3z69wMdS 593L MBAMmMOL d96EMboGL (74,75 %).
3OX0OX3905MO0L 3309350 9B396s, MmA gzgms  Igufogaroo  d9bEGHM™bodo
0690603 9YMT>MGMO5T0 595053690l 2o 0K 3OOl B FoB39BxdgdL, bmerm
36033690 256Lb35309d5 603 Fgd0 MBI s MbYMYNOI. FoxoMX 3900l
BM056MBOL Q9N MdJLgdoL JoBbom, BMmYoghmo bodmdo IMPOROEOMIOMO 0ym
B39bL J09gM 509 59600 JodoMO 9599630l M3EH0TsMO 3MIdObsE00m [3, 4],
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650953 39L5d9BGE0 GBS T QX 0N 3905 MIOL 535 ) 0T bsMOLLOM oBOM .. b
500603bml, MM Jodowmemo ©95396@900L dglfogzeowo 3mad0bsE30g006 obolmdboLs
> 39560bggol 1 »dbol 60dFgdolmzol Yy39esBy 989J&IM0 50dmBbos Na,CO, + CaO
3M3d0b53095, HMIgds3 259M0(300 F50 Zox 0K 3JOOL ©bsMH0BMBOL QoBM©S ~6,5-%96);
03039 989dH0 J00gdIos FbmermE Na,CO,-ob 3s8mygbgdom, bonwem Na,CO, + MgO-b
300030653000 05X MDGLS R 0MRZJOOMBS 5 - X JM. Y395 58 3m3d0bs300L dmddggds
50dmPbs 653w gds® 9B9IIGHMO0 Mbamgmol Bodmdobmgzol, GMIOolL goxoMx3900L
656056Mds 250BMS AbMEME ~ 2-3-x96M. LYOINDBY 2 FoMdMm©ygboos 3obolvdbols
096G ™b0EOL 2ox0MX39d5MIOL (33000905 ©95396E 900l 303d0bs3000m:

bim®. 1. gowobo®o gobobmdbols b@. 2. goboldbol dgbGMbo@ol

Bodzgols BbmBogyzyho Gogbgol  gxx0MX3IBIEABS JoBorto Gysagbgdol

396Ul B3Msz5¢00 33306530900L 8mgdggdol 8gegas:1 — bsfigobo
60d80; 2 — ©s3MBsggdymo Na,CO, + CaO;
3 - @©s823s398ryo Na,CO, + MgO;
4 - 582185398790 Na,CO,

dm399me 65d6MIdo Jgxsbs ¥96FGHM™boGHMMO  Mobgdols SELMGODBE00L MbsMo
9900w 9gbols 30bBgMol (MB) 803s6m; MB-I sLmGdE00L 358396900l 2sbloBw3Ms
Bo@oMs 39Mm3sbero dgommozol dobggzom [5].

Hobobfom 3oboLabLgms t=105-110 °C-by 458cmdIM5E0 663993930l SELEOBdFOEO
5d3H03mds MB-I 308560; 00900 990093900 Ho®dmagbowos sbMowdo 2, H®Awols
9mbs399900L dobgz000 MB-I s@@limMd300l Lo 0(33Wgds BsMOOM D36 YdTo: A
=107,61- 492,57 9/7; MB-b s@bm&d300L Loool dobggom (A = 344,51 - 492,57 dp/p)
Logom39eml 396@M™bo@Hgo0 (FosmmEmol 396EMbo@ol dbgoglo mobol yoMs) 3936Mo©
50935390056 MzbMOO Lodsmgdol dgbEBHMboE IOl (A = 107,61-226,81 0p/y), Hrdgeoms
dm6H0b Lo39mgbim F5B3969d9wl 53505369l MbaMgmol bodmdo (A = 311,31 dy/y).
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gb®ogo 2

096 b0 gdol ;gMHIMEo s3v)8s3900l 353¢96s 8500 SELMEMdEFOrM

5J3H03mdBYg Fgmogb 3oLEgHOl Jodsto

5bm®d30s MB - 0,5 % -60 | 00gMBMLESdOEY)-
Ne d96&™bo@ ol LbobgbBg, bbb GdoL
bobxo s g3ggsbs % MB-b bséxo A, 39530609630,
V, 8 %/d K
1 396090 1 13,901 31 360,05
(t=105-110 °C) 0.31
- « - (t=500 °C) 1,109 11 111,23
3 3560lggo0 2 16,057 35 416,95
-+ - « - (t=500 °C) 1,605 17 172,77
30obobydsbo 16,763 41 492,57
- « - (t=500 °C) 1,755 25 254,47
OX FYTORY Terl0) 10,016 31 344,51
(t=105-110 °C) 0.72
- « - (=500 °C) 3,149 24 247,80
Jos0s N2 7,249 16 172,50
10 | - «-(t=500°C) 2,481 10 102,54
11 o0bgyarobo 7,411 21 226,81
(t=105-110 °C) 0.72
12 - « - (t=500 °C) 1,716 16 162,79
13 0993mbE5300 7,075 10 107,61
(t=105-110 °C) 0.47
14 | - «-(t=500°C) 1,575 5 50,80 ’
15 053mbos 8,651 12 131,36
(t=105-110 °C) 0,48
16 | - «-(t=500°C) 3,861 6 62,41
17 OMERSMHINO 8,378 12 130,97
(t=105-110 °C) 0.65
18 | - «-(t=500°C) 5,424 8 84,59 ’
19 Mba®gmo 10,058 28 311,31
(t=105-110 °C) 0,72
20 | -«-(t=500°C) 1,451 22 223,24
21 9Gswmbo 5,22 20 211,01
(t=105-110 °C) 0.54
22 - « - (t=500 °C) 3,00 11 113,40
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9dmb5399900L dobggz00 MB-U 5UMMd300L LOWOY 033eYdS BoONM BPZMOTO:
A =107,61- 492,57 8p/3; MB-UL 5lm®d300L boool dobgz00 (A =344,51 - 492,57 9p/p)
LogdoMmM39eml 896@™boEH00 (F05009MOL 396EMboEHOL goglio Mobol JoMs) 3936Me©
50995390056 M3bMmM©o Bodsmgdol d9bGHMboEJOL (A = 107,61-226,81 3n/y), H™IGEms
FmO0L Lory39mgbm 35B3969d9WL 535053690l MbaMgmol bodmdo (A = 311,31 dy/y).

0900093 9G93bg  dgbfagerowo  0gbs  godmlisggergzo  d9bEHM™boGEgdol  500°C
A993965¢ M5By 053998539008  Bgdmddggds MB-U 90356 oo  SLMODF0ME
59BH03mdsbY. 33eg30L 99939d0 (0b. 3bMHowro 2) Jommomgdl 0dsbg, GMI 0gHIwo
0509953995 0f}393L yz9es 60dmdol MB-U dodsMm SELMOdE300L BLoool F9d30MOL
~1,5-2,5-%96; 5obmMd300L Loool dobgwgom (A=111,23-254,473/7) LodsGO39w ML
09MIMEO© 5319353900 d9bGH™Mb0GHJd0 333 XMBb0sE Mzbmgmols d96EHMbOEJOL
(A =50,80-162,79 9g/p; mbaMgomols bodxdol A = 223,24 dp/p).

900900 dmbs39d900L  LyEdzgDBY  ASTMOMZOEs  MYHTMLESOOEIMBMIOL
309303096¢0 (0b. 3bGowo 2): 439esbg dopswo 860d3bgwmds K = 0,72, Gmdgwos
509953905 BB 603maLsg 30, 100G 0dbs MBMEOYJPOL, 0byerolobs s
630 900b 60389dBg; dmeEsMgmol bodmdol K-l 603369 mds 350D m©bog odswos
- K = 0,65, beoerm y39wsbg odseno 8609369cmds K = 0,31 593b 3560ldgol 1 «9dbol
6093L; sbs@Bgbo Fglfogerowo Bodwdgdols K-l 608369wmds 8gtygmdl bwgmgddo: K
=0,41-0,59.

50605, dglfHogwowo B9bGHMboEJOol  BoDo3MEM-JodoMEo 3565393 JOOL
9953589050 983965 LoJo®M39wml ¥96@MboGHMMO MObgdol »30MoEJuMds; vbrmgmol
939946900 396 M™b0oH900sb Lsm3909LM 5©0dMBbES MbaMgmols bodmdo.

@OoBJMSEGHGS

1. Tlacmopt cranmapTHOTo 0Opa3ia yreepxkaennoro tuna ['CO 8694-2005 K11.

2. TOCT 28177 - 89 I'nmunsl popmMoBOUHBIE OEHTOHUTOBBIE. O0IIME TEXHUYECKHE YCIOBHs. M311-
BO cTaHJapToB, Mockaa, 1989. 30 c.

3. XauarypsH K.K., I'erus H.A., Onykumze I'.ILl., Ykneba E.H. MccnenoBanue HEKOTOPBIX
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1-2, 1. 41, Tounucu, 2015. ¢.154-159.
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2018. c. 2-6.
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KHACHATURIAN KARINE, GEGIA NESTAN, SHEKRILADZE NUNU,
UKLEBA EKATERINE

COMPARATIVE TECHNOLOGICAL ASSESSMENT BENTONITES
IN SPECIFIC DEPOSITS GEORGIA AND FOREIGN COUNTRIES

ANNOTATION. An assessment of the technological characteristics of bentonites from
some deposits in Georgia and foreign countries was carried out. The superiority of Georgian ben-
tonite clays in terms of basic physical and chemical indicators is shown; of the bentonites from
foreign countries, the sample from Hungary turned out to be the best. The adsorption capacity of
bentonites in relation to methylene blue (MB) has been studied. It has been established that heat
treatment at a temperature of 500 °C leads to a decrease in the adsorption activity of bentonites
towards MB.

KEYWORDS: bentonite clay; montmorillonite; swelling; water absorption; colloidality;
bentonite number; adsorption; methylene blue
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0BJ03dId0L B&IJ6MKR(MO0Id0 - EXPLOSION TECHNOLOGIES

https://doi.org/10.36073/1512-407X/2024-96-104

39650 6500M5330e0, 6obm sdgL5dg, 6obm WMMTsmMo

8909490500 6030009658930l JodoGHO 565¢0BOL JoMOMSEO 890MmEIDdO S
35000 360093690 mds

56mH3305. 3g09985006030009698980b3608369¢0 85 FgrRsligdgemos sGsFbergmme
@ddo, 56599 9d300m8056 39Gomdog - bsdom dMgh39emsdo, 0bRBHSLAGXIGIHOl

0eaffgadols oGl ©s 5.0. 39099050 6030009698900b 3GsgHogwemo 3sdmygbgds, Gs00
JoGort0 sbsemobol s7930e98ermBsl Bsgdl: sberslbobogbo®gdrcmo Bgodgdso,
36 bbzs Bodob b0gmoghHgdol sagdricmgdol swagbs, dgdergdgemos sbsemobol gs@gdy.
08039 090demgds 00435l 35s3sbyemo  RIMJ9ds0 6030009%98900b 33¢n930bs s
900 bsgool Jgbsbgdsg. bmgss, s65arobo, Jodool 960-gtmo 23bodzbgenmzsbglio
bzg6ms, Gmdgrob sGgsero, bdotks beoemgds Jodool bsdm3k90lb s oligor byghHmgddo
30P9g3l, GmzmBGogss Gobgtksermyos, RsHAsE0s, 3M08obsemolBOs, Usdbgotmm Usddy.
#1306599bs Go8mboarg000 bsbosool bdsdosdo gsbbogrryemos Jodorto sbsgrobols
3600369¢vmds Rg»J98s0 6030009698980056 F0dsGYdsdo, ImBHsbogros sbsgrobol
09000980l de3¢m9 @sbsbosdgds, sbsero 89om@gdols Jggdbol 39klb3ggdH03980.

bs3356dm  bodyzgéo: Bgomdadso bo3009Mm98980; JodorGo sbsgmobo; PNA
65960980; CT b59650980; Lobogbo; L399®Bb305; JHMBSHMPHSR0s.

©9396%96¢0: LLO3 MM Fryam30dol bLadmm 0bLEHOGEHOU, 3tEP0dgevEo
30330mB0Ggd0l @ B0 qgbmemyomMo Fslioegdols WsdMEMSEHMMOO0L

b9wddm3zs69e0, 03500 39360960 0s6538O M0, bs. 3306035d9.
d9Log5¢00

056589000Mm39 bmxzwom dbgwo §omdmboygbos ggmdgdso bogmoghgdgdols
(136) 96909. 59 Fom9baMgBH03M JodowE bsgemgdl sboliosmgdm gduzwbomemo
030L905 - 589mggds: b BHER0, ,,OMTo 3mb396GHOOMGOME0” 9bgM0ss, MHMIgELs3
9m850md0b JgLEIMeEgds JgmdE0os.

06-90%g, MmamO3  B39Mwgdcmo3  Jodome  bogzmogMgdgdby, 00969060300,
30390905 Jodool 356mbgdo, spMgmzg 3slox03sE0s. dgLlodsdobs, EbmdoEos:
3m0boGmMmommds@wo (Poly Nitro Aromatic, s6v9 PNA) 16-900, bo@®s90b9d0,
3BMmG35535L guBHIMYO0 s 5.9. Bb6-900L MIMZEGBMdS JodoEMmO LobmgHBom 0fsMTmgds.

9390m» dmEoboEros mmbo Mdewoghglio g36-0l gm®Imws [1, 2]:

NO2 O:N OZN\N N #NO,
O:N. NO,
0N NO: N=CH;~N ON
CH2 (l;HQ 04 :;
-CH,-N -
0N NOz  onNNTCH NO,  ON 0 o LNO
2N—N - 2
NO: CL-20, 5629 3pJbsBoRyBe-
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Dmoo, h3z9bo LodmPomlb doBsbos: sMLYdIMwo 73b-9dol Lobmgbo, dsmo
Jo80v)m0 IMOB0 35305 M3019d9gd0L oI M0ggdOL F0DBbOM, 05530 S 93 MYOYFMSE
MBsBOHNBM B36-900L sHoro bodwmdgdol dgJdbes.

mMomg (ool §ob, B3z9b 893dgamom 3036006055356 (TNP) Lobomgbols gbom-
96Mm0 36Mmdowwo 3900030l [3] gogdxmdglgds [4]. JoLAsD s GHOMEHOEoLoysb (TNT)
B39bL dogH LobmgboMgdwos 9.§. CT boghmgdo (Charge Transfer Compounds, 56 CT
Compounds), GM3gdLsz sBgmggool Ls3dsm© dwogmo Mbsmo s0dmsBbrsm, bIoMs
"BOH@ 390, 30006 Lsfigol Bb-gdb.

LogdoMmmM39w ™0 5MLYIX0 HYo09d06 A98MmI0bseY, Moglio 3609369wmmds
533V 3500530 B6-980L MBHOMOBIGOOLS S BYE03E0MIdOL Fg0MEYdol Imdogdsb.
L5300 MMToPO® 99BN, M3YD 50B0TbMo Bogm0gMgdgdo FoMgdmLamzol
93030796 LsROHMbIL HoMmTMoygbl. Lsdor0gMm, MEGOWoDs30s - LLdMYHzgwm 536~
9050 35000 0933030900l 39ML3gdGH039L 2o5BgBL. 35ogolwo GHOMmEGHowol (u-TNT),
30360635535b5 (u-TNP) o Ubgo 536-900Logob 95390mJg00L «bs®ols ddmbyg bsfo®dgdols
LobmMgHBOL 3OM(39Ld0 30 - J0FoIMHO 5b5EPOBOL BIOMIS 530 YGOIINO0S.

Jodow®o 565¢00Bol doMOMIEO FgomEgdo

365¢00BM0 J0d0s M oMM F0ToMrIYgdsls IMO(353L. LsbsEroBMm bogmoy-
6900L 3093 gddo 39390 9egdgbEgdol, 0mbgdol, sGmIms X 3B9doL 899339-
@™m0l RI6s MZ0LGBOMO 365¢EOBOL sTM35655. M3MPIBMBOMO 565¢OBOL dobsbo
30, 3M33mbgbEgdol %-mo 8993390 Md0L  gobloBwgemss. MMIgmodg 30md3MbgbEob
509bMdOL goblsbe3z®sd@y, LyFoMms bodmddo dolo sOBYdIMOdOL sEYDs. sd0EHMT,
30L90000 565¢r0B0o ymzgermzol {ob MUHMmgIL Homgbmdoml [5, 6].

0y bs33egz0 bodMdo 0bEogzonsmd 603m0gMgdsl  Homdmoyabl, dobo
9Bs0bo 3939 wo  3mI3Mbg6EHIOOL  2oblsbMzMedg ©s0Yz969ds. 603M0YMYPdIMS
Botggls Mo F99bgds, o, 890degds MM 2oMgdmgdsly dogdEgl Ymeoe@gds: 1. bstgzdo
5oL 3m3gMiE0MEs© LBobEgMglm bogmogMgds s oMy Momgbmdols dobstggo.
65 9m0dgdbml  s65¢r0BoL Fgm©gdo, GMIgdoE 90 5030xMIdol 0EYbEHMBSL
Q59LEHMMJOL. 3oL 8999y, w96S IM0dgdbML AoLBMO3900L Tglisdsdolo Igmm@Oo3s.
2. x6OHm OH0YEos 93bmdo 603009MHgdgd0l Botg3zol 33erg3s. g LoLGHYIIME SBsgrOBL
dmombmgL, HMaMOE JoM3H030, 1939 0bLEHMMTI6EHIO FgoMEIOOL 35dMmYygbgdom.

1. 353030, LobxsOYEo, ,,89M50” GHglGHIdo

L1. ssgngdols Ggomo. $6-9d0L  ©sdsbolosmgdIwo  JOM-gOHmMo  M30L9dss
53962050 25:3b9e9gd0LOL 301G 55¢gds. 58 ML F90b0Tbgds OWO MoM©I-
B30 LoMdMLS s 50MYOOL 9dMYMTs bdM3560 9339dBHJO0M. Bgb3o: L30GMEJMMOL SEBg
53599096 LobX ML @S sog3LgdIb ToBTo L3393 60300gMHGdSL. Tgobodbgds soegds,
GIgebsg 096 sbasgl 3o swom, bs3gMf3agdom, 93390060 dodobom b L3H39b600.
BoIMM30o 356Mgabmwo 6036930 §36-90L sbolinsmgdo.

1.2. §3900M3560 83960500 ©:95930900L 3900™MO0. 656930l EGH030L 136-93do 9O m-9Mmo
3905002969005 59Mmb0dols 350x0s. 58MmboToby s BoF®E-0mbgdols FobLyBOZMOL
90Bbom, 603009MHYdIL 588539996 godmbowo fywom, BowEH®Ms396 s 5BoM9d9b
3900099 0309000 M9593090L:

v Lo3ggeg3 bbbBsdL «ds@gdab 9.§. ,,69LergMol G95dGH0g0L” §39mb. BoGobxolgg®-
4530L1396M0 b5¢rgdol o618 gdbs bbo®To sdmborydol NH, s690mdsBg dorgmomgdl.

v’ 3063963069099 4ma0M3759350 05960 sdobols 1%-0560 blbsGob 1 fzgmol
1533093 600MdBg T53HJIOLOL MO FIRIMOEMIOL gobgbs BomOmMydL
Bo@®5¢)-00b900L NO, 56:59dMdsByY.
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2. 9¢999635bsemobo (§i35)

69690 60300993900 s Fom JMMOL §b-9d03, JOMHOMOPI, F9yg00sb C,
H, N, O 9e9896¢3900b53956. 5bsemobol gem-9momo 30050360 3900005 60300g6H9d0l
39bLsBOZOMWo mbs3ol ©sfh3s. 30 3BMmMdBHgdol (CO,, H,O, NO,) ,,0s3g60olL”
3bgbgb Fobsbfo® sfmbogro Fglsdsdolo M959EH039000m. M) A5TMOYMBS M930L¥IBICO
3BMAG0, Ao IMEMWMOSL HBMds396. IMEg399sdo 5obgdsol 9993390 MdsL bbgsmdom
50969b. 59 8b5399900056 Jo0Mgds 9e939bEH S 3OM396¢)E0 993391 Mds, LH0WIbSE
5G™INE 999(3390M5Dg 2oLZ0LIM30L BoFoMms MHOEbmMdM030 dMbs(39d900L Jogma3s
d9L53530b0o 5GHMA9OOL FsligdBg. 9999, b MbS(399900 0gmRs BEFOMYLDY. FoQIT0MS,
3004350, 356MH@M3565L 5bseoBolsls Fowgdos 30MmE9bE WMo dmbszgdgdo: C - 19.93; H
- 6.62; N - 46.70; O - 26.75. gbgbo 0gmgxs s@mdnem ds1gdbBg s J000gds, Tgbodsdols
1,66; 3,33; 6,62; 1,66. 439 domasbol d30609LBg aogmaols 9999y doowgds 1; 2; 3,98;
1. 580@™a3, dgLsdsdoLO FGMEOIs 0dbgds C H,N,O,. G5 ogdds vbws, 0039 360m396¢3900

4772710

996905 6900L30gH XIOSE FOOINWLL, Bdgdoms, C,HN,O, 6 C,H,,N.O, bsdgowo
RMEOIMNEOL  EoLsAIbs©, 3M0ML3M30MEo, JOMEombzMm3omwo  dgmMmEgdom b
b3 BHOMIYGAH00m  FoBLEBOZM396  603W0xM9dgdOL Mg IE  AsbdL. 0o
33000935 50dMPRBYds Mr=60. gl 6030gM9dS 30 5MOL FoOM396s [7].

300J35m, 9565¢0Bol Jg9gao 3030090 SLgMO dOGHM-BMOIMws - C,HO. Mo
60300969055 9?7 59 Fgodwgds FbmeEMmE MO0 BEAMVIGHMOMWO MOl sTmYgzsbs.
9GO0 BoB®omdom gd3bo  igodso@mdosb dbmerm@ gMmo Bsobsigzargds,
G53 G0vmomgdl, ®mI  Fgsmdsol ghmo sGHmdo  dmerglmemsdo  gsblibgsggdme
90 Md59gMmd5d0s bymo ©sBsMBYbOLSYB. 5649, LosbsgroBm bogmogMgds B gm®mImesls
399L50509ds:

T !
H—Cli—O—(.l‘.-—H A H—Cl‘,—(.l‘,—O—H (B)
H H H H
CH3;—0O —CHs CH;—CH;— O —H

2CHsO + 2ZNa  —» 2C2HsONa + He f

3. L39JBHOMLIM305

3.1. 0bg®msfomgmo - IR-b3gd@®Mgdo. 0bxGmsHomgwo bboggdol bogzmogmgdsdo
239G 9Mgd0LsL, 459mbboggdols 9bgemyool bofowro dmsobmgdqds. Imerg39esdo sGLYdYIEO
Jodor®mo 33900L 9.§. 35a9bEGHMOLs s IBMMBS30E MbY39dbY obobxgds I35
396L5BO3MME0 9bgMA0s [8]. 530E M5, MMI yn39geo Jodow®o 335 balinsmgds Ibmerm©
396L5B3OME0 5600l Brmrom. 0bg®msfomgar 13gdEMTo Fmnsbomddol Jobodmdgdols
90q05M9gMdol dobgzom, 990dwgds DML ©935R0bM™M, HMIgEo JodoMo 3dgd0
339930 153393 6030009M9d530. MY, BIBMEWYdOL GBgbows3zgE0wgbmemo L3oMEHgdom
50 3000Mgd0LsL B39bL doge LobmgHBoMgde 0dbs 60-Bg dgBo sew3zowxgbmeo [9-
11]. d399m0o dm@sboos, 3-539603MHM306-2-me0-1-00 B9bmobs @y sBoBmeol
5030000930l M95930s, 91939, L30OEHOLS s TgLsdsdobo  se3oxgbmegdols IR-
1399H900. om0 FgEIMYOS, SWI0E0MYOOL M175d309d0L 9BMTseE J0dEobsMMdsbY
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dommomgol:  sMMAsGH e d30OM3do  Boobozargds 90O 539BH0WIbGmo  L3oMEHOL
005339630, 505990 JoLO 30MEHOMYOIO 5M0s30s [11]:

OR

+  HOCH-C=C<O)y —» RO~ O)-CH, - CH,-C0 <O

R=H
R =H gg9bmmo R CH (?t))
R =CHj; s60%mero 3 (0)

100

80
60
40—
20

T
3600 3400 3200 3000 2800 2600 2400 2200 2000 1700 1500 1300 1100 7 600 500

100

80

60
40

20

80
60

40

20

3(‘I300 34I100 32'00 30I00 28I00 26;00 24;00 22I00 2600 17I00 15I00 13IOO 11'00 9I00 7(I)0 6:)0 5(;0
B6sb. 1. 3-8960e36HM306-2-men-1-0ls ©s a s b sgr30mEgbemergdol IR-13gdGHMgdo

39bLb35390000 7960390 EMEMmO L30MEOLYRD, a s b bogmogmgdgdol  IR-
1399dBH®9dd0 6 235d3L FMobmddol Bmgdo, HMIWgdoE FggLodsdgds bsddogo dIoL
30gbBHe  Obggzgdl (y C=C, 2240 LO'), LsTogogdm, hbEYds Bmgdo 1679 LI,
HMIgd03 JoMOMBOWOL X aBoLm30LLS sdsbILosMGdgwo (y C = O). gb 3Gowlsbo
9099093l 035BY, MMI Mgog300L J0dE0bsMgMdOLIL bEgds 53930 gbmGmo L3oMEHOL
993290l (33000905 (30QMSGHSE05). 3OS 53oby, L3oMEHWWwo 3oOMmJLowols
905bmddol gommm bmero 3200-3400 LA' b-659O®To, GMMOE IO ML O,
LogMHOME JMHgds, beagnm a-b59Mmdo L3oMOEHWWOL bokzws BgbmEwGo JoOmJlowo
Bb6gds dobodwdom 3400 LA, HMAEOL 0bEHYELOZMdSE B9dgoMmgdmwos (y OH).

3.2. NMR-U39d@®900. 5e3005396mgd0ol 92939cgdsBg bo385m© ©odaxgm9dgwn

LIFOIT TIR6ISN, Nel(47), 2024 99



06g3m®3s305L6  0deg3s  dOOMZ-05360FH MO0 OHIHBMBBLOL, 96 NMR-139dGHM9do0.
3025005, b-se300R9bmeols Ggdmbggzsdo, L3gdG®do 9odRbgzs Mo LodgE Mmoo
G®03wgBHo  130b-30bWEo  WOMOgHMNJIgEgool dMdogzom 6.60, GOz GoELsbo©
53bG©gdL -CH,-CH,-CO- g365339630L  s®bgdmdsl 8cmeg3w9ensdo. goMs sdob,
0.00 - 6.00 0s35BMbJo (3.60) d90dhbg3s LObAWgEHO, MMIgEroi 3 bsgMmdo T9gdogow
39000mdBoEol ¥ ai3L J9glodsdgds:

100

80

60

40

20—

10 9 8 7 6 5 4 3 2 1 0
6sb. 2. b sew3omagbmemols NMR-U3gd@®o

50600g0©, IR- ©@s NMR-U39d@®mgool b8 gdom, dglsdwrgdgwos 1533w930
6030009690900L Y320 59O GOsDY ©T53T5YMR0WGOI0 06RMO 5305 0gbsls

dogdvyero [12].
4. §OH™05EBHMY©5x305

4.1. obgmxgbmgsbo, TLC-JOMIsGMmyM8305. mEsbmwo 3m33mbgb@Egdol 33¢ng-
30L5m30L 59M0Yygbgd9b TLC-JMOMAsEHMaMog300L Igmml: g36-0 30609 Gomgbmdsl
blb0sb 539GH™b0 O H0EBID JOMBsBHMYMITR0ME BOMOTBOEGESDY. TG IMJIWS©, 039
505696 36Mmd0wo 36-900L (BHOMEGHOEOU, BgEMowob, G§gbol, 39Jumygbol, md@magbol,
Bo@mMmawo3gMobol, 6oE®MmMAW03mE0l) 539@™b-blbscgdL.

JO@5GMM5q0U ,,45850536905” begds KMnO -0l blbstoo 56 om@ol mGomgeroo.
73bmdo  36-0b ©gBIIBH0MIDds bEgds dobo R-obs ©s F9xgcowwmdol, - bodmdol
9mb5(399900056 9600l ybom.

4.2. 9505¢09893GHMM0 Lombm®o - HPLC-goOmds¢my®ogos. HPLC - ghom-ghomo
439Dy 965990MM3g dgmEos  MmOYbMwo  bsgMHmgdol, dsm  dmMol  536-9d0l
30L900000 5 M3MEIbMB0MO 565E0BOLIMZ0L. Tglsdsdolo - HPLC J®mds@maMogo
6033900 blibsgdol 5bseroBolomzolb 25dm0ygbgds. 6b.3-B9 dmEsbowros dolio Bmyso
bdgds[13]:
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Liquid
Sample

Column

\(Stationary Phase) Detector
\ I = >

—\—l—.—hr— L‘T
Solvent ®

Delivery Pump

——

Convert the amount of sach
‘ companent into an electrical signal

Mobile Phase

Separate mixture
component

6sb. 3. HPLC J6m3s¢myogol bemyso bggds

3odblbgero, 5699 dMIMmSz0 BB, OMIgwoi bodxmddo 3mI3mbYBEJOOL sbsEo-
90O 259Mm0yYyghgds, L3gE0smo  GHIdMmmo Jogfmgds SELMOBdEGOME 139G

(1996530 B35D5) 5 399009y, ©IGHIIGH™OL. 600l 2563390 MoMmEY6Mds Tgol bggEdo
5 bgds 3sB8o sMLGOIMo B03mm0gMG09d0L oYM, M3 IAIJBH™O0 BoJLOMYDdS.

530 Y395 603009M900L 00096EGH0T03060935 bYds MoMm©IbMdOL IYRIBILID 9O .
50Ls603b5300, OHMA M5 8g@0d J0DBOMEIMdS Fodblbgwls s 3m33MbBYBEHL GOl Jom
99305 58 13965136900l 2500500 gds 139gEHTo godblbgwmsb ghmo. 3m33mbybE ol
39005500905 bgg@do Jom 6530930, M53E 3gE0S oo JOHOWLI MBS SOLMODIDEHM6.

JOMA5GHMPM553060930L 9909900, 303990l Lobom, BRbJds JOMISEHMAMST>DY.
030 §oM3Moagbls MmMQ6BMT0qd0sh gMoxz03l, MHMIGBY3 39ME035wO0 WgMdo
399mbobogl 3033mbgbEJd0L 3MmbEgbE®MOE0gdL, brerm 3mMOBMbEIWMEmO - sbseroBol
OH@L. 205303%9 3039008 Lodowerobs (h) s BoMMMdOL (A) dobggzom, dgodwgds
Abxgemds 60dmddo 3m33mbyBEBHIOOL M30Lgd0MO S MomEgbmdomo F9d339EmdOL
dgLobgd (bob.4):

>

Detector signal intensity

time

63b. 4. a > b 303900 JOMI>EMaMsdsTy

9600-96Hm  b¥IYEbogAM 3B 3s30sd0  [14]  sfigMowos  BHOMGHOEOLS S
399bm960L MomEabmdomo 4obLyBO3MOL dgmmeoo HPLC dgomm@oom.
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39bB53M MG 06EgMGLL 0f393L 539MH030L SMT00L Fg0sMMGOOL 3309305
396300560900l LEOEEMBOL  B39g305OO 3Mdo3sgos ARLCD-SP-80007 6Hmdgwos
HPLC 9900m@0m @®m@EHogol Jodor® sboserobl gbgds[15].

106y BMHo 3nd3MbgbEHOL BsHMNZs $BsemoBIo

DM, MEbmdo 6030gMgdol sbseroBdo Lobmgbol 3GMm3gbdol BsGIm3s
9OM-90m0 36Mmd0o s 53539 OML, 9RIIGHIOO0 FJOMPOS. b, FIbLsIMMMGdIOM
399905 M(36mdo 60309gMgd0L IMeg39Wsdo BY6J30MboMEmO XT3l SOBGOIMDOL
QLG MMOL. Fogo0mo®, 30OMJLool xamx30l (-OH) 899339mds 5Q30M5©
390dw9ds ©9R0bIL OTJPOELMERIEH00 FJDOE0MHJdOL JHom. 50930 gdoLs
@ 393™bgdol  Mom©abmdMog0  5b5Er0BolsM3z0L  094gbgdgh ol M9od30gdL
300OMJLOdobMb. 98 b0gm0gMgd9dTdo SOLYdMWOo 39MdMbool xamzo  >C=0
Bsbligbgd ©95396@ 96 Fo®dmddbol sermdlodgdls s 39&™Juodgdl, MMAgEms S©dmBg-
65 Bo3dom Fo6r@GH030s...

boym39wmom@©  3bmdowos 3030063553586 s 3o ™MoEYdoL  MHPOgOHJIY-
900l 695430990, 59 35651369 Ms sBsEOBOl BoBbo.

39055810 BHOME0WOLS s BB3S 390935000 PNA b596M:09d0L sbsenobolsmgzol
Bo0bBHYMYLM© 0398605 53  3MIM3gbdo  Lb3sILLIS  vggdgdol CT  BogHmgdols
LObMYBOL M95d30900L Bo®MZs. bobLYBYdO Bo®NMEMds Fgodergds FoMdmzsy0bmm
3990090 ,d0b0-3Gm9gdEobL™ Laboo:

351 BM 96350005190 PNA Bsg6® 00930, Hmam®d39bo, 3560339990 Mom©qbmdols
906569390l 890(39396. Bomqsb, CT bsgMHmgdool LobmgBol ©OML, 3Mb3M9gEHMEs,
u-TNP-056 69530580, 9e09dEHOmbmombm®vyer 30m33mbgbdow 399mygbadremo 0dbgds
5Q30WHEIIOMOEO BMbo (t = +32°C), G0Igerog ©9og30s80 F>HBO HoMEIHMBOM
096905 99yg560¢ro:

O:2N NO2

+ 3 @ BE— u-TNP e Furan + 2 @T

NO» xmMmH560, Furan

35o0bvyero, u-TNP

095J300L  dmml, BgdgBHo FYOBOL  SMOMJwgdol F9dgy, FoMgdIEo
046905 CT Bog®oo, MHmIgedoi dogo u-TNP 99353006090mw0 0d69ds 53m6obmsb,

1:1 36m3mMOE3oom. sbg dogdmer CT bsg®omdo gs06g9mwo 0dbgds 60dmddo sGLgdMwo
d0boMm9303.  M3965U369w0l  dmioegds  dglodegdgero  0dbgds  AOTIMIMOLEIGd0Om,
3900530M0LGHOWdOm, 56 bbgs dgommoom.

39M5 580Ls, FgbodEgdgw0s 9E9dBHOMbMEMbmGOM 3m33mbybEsw MHMIgw0dy
d0b9gM5mE®0 MO0, Foqo0mo©, 5dMmbodol boB®mo@ol 4sdmygbads, s1939 FoMdo
50m9bmdom:
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OH

O:z2IN NOz2
+ NH:NOs —_— u-TNP e« NH:NOs

NO2
u-TNP

095d300L 8999, boGMo@Ol BgdgBo ®om@gbmdol dmEowgdom, §yswdo
239bLbOL gHom, 30300090 Bgdmm 2sbbogrmeols szl d9wga.

50ob 990009,  M9Mm©IbMdMH030  2odmm3wgdo, Mmdwgdoz PNA  bsgbHool
360Hm39b@GWw 999339 mdsls dma339aL, 9300 0469ds.

50600950, UBEGH05d0 s0figM0w0s Jodo®mo bs5¢P0Bol OHMYMOE JoMOMIO -
0bLEGHOMIIB B0, 53Mgm39 B EH030, LObX OO, ,,3905EO” FJPMPYdO. FMIMIOS
3obbowo, LobmgBMOO 3m33MbIBEHOL dMbsfowgmdol d60d369mds, GMIgos,
oLEGHMM0SQ, 565¢P0BOl gHo-9gmH o 36MdOE S 989GV FgoMmEUL FoMMmowy9bL.
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NADIRASHVILI MERAB, ABESADZE NINO, GUDUSHAURI NINO

BASIC METHODS OF CHEMICAL ANALYSIS OF EXPLOSIVES AND
THEIR SIGNIFICANCE

ANNOTATION. The importance of explosives is invaluable not only in war, but also in
peacetime - in the mining industry, during the arrangement of infrastructure, etc. Practical use of
explosives raises the need for their chemical analysis: Determining the structure of a newly syn-
thesized explosive, or other type of substance, is impossible without analysis. The same can be
said about the research and utilization of expired explosives. In general, analysis is one of the most
important areas of chemistry, the scope of which often goes beyond the boundaries of chemistry
and reaches such areas as mineralogy, pharmacy, criminalistics, military affairs. The article of a
predominantly review nature discusses the importance of chemical analysis in relation to explo-
sive substances, provides a brief characterization of analysis methods, prospects for creating new
methods.

KEYWORDS: explosives; chemical analysis; PNA compounds; CT compounds; synthe-
sis; spectroscopy; chromatography.
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IASHVILI TAMAR, BEINASHVILI GIORGI

RESEARCH OF THE POSSIBILITY OF MAKING A WATER-RESISTANT
EXPLOSIVE MIXTURE BASED ON AMMONIUM NITRATE

ANNOTATION. The creation of a safe technology for the production and use of industrial
explosives is relevant both from a scientific and practical point of view. In order to meet these
requirements, it is necessary to carry out studies for the correct and qualified selection of compo-
nents of new explosives. The main purpose of the research was to test the explosive ability of the
mixture of ammonium nitrate, gunpowder and paraffin.

KEYWORDS: ammonium nitrate; gunpowder; paraffin; explosive; waterproof mixture.
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PIRTSKHALAVA TEIMURAZ

SMOKE PROTECTION FOR UNDERGROUND CAR PARKS IN FIRE

ANNOTATION. The work examines current issues of fire, sanitary, hygienic and environ-
mental safety of ventilation of underground parking lots. It has been established that, according to
European standards, smoke removal systems with jet fans act much more efficiently than air ducts,
quickly displacing smoke and exhaust gases towards the air intake grilles, from where and they
come out. The design and parameters of the ventilation system are selected based on its ability to
quickly and safely ensure the evacuation of people through smoke-free exits, as well as provide air
parameters in the parking lot that meet the requirements of the design and installation of a ventila-
tion unit in accordance with industry regulations of Georgia.

KEYWORDS: underground car parks; design; ventilation; fire; smoke removal; European
standards; regulatory documents of Georgia.
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LELUASHVILI LEVAN, PIRTSKHALAVA TEIMURAZ, STERIAKOVA SVETLANA,
LELUASHVILI GIORGI

SCHEME OF EFFECTIVE CATHODIC PROTECTION DEVICE AGAINST
ELECTROCHEMICAL CORROSION OF UNDERGROUND METAL
STRUCTURES

ANNOTATION. The article examines material losses from corrosion of underground met-
al structures and environmental damage in the event of their accidental damage. The basic patterns
of the course of corrosion processes and the principles on which methods of protecting metal
structures from them are based are described. The results of some studies conducted by employ-
ees of the G. Tsulukidze Mining Institute, which relate to the development of cathodic protection
devices against corrosion of underground metal structures in accordance with industrial standards
of Georgia.

KEYWORDS: underground structures; metal constructions; design; electrochemical cor-
rosion; accident; reliability; cathodic protection; regulatory documents of Georgia.
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MAISURADZE NATELA, KHITARISHVILI VALERI, MAISURADZE DAVIT

NITROGEN USE IN OIL AND GAS OPERATIONS

ANNOTATION. The article discusses several options for nitrogen application in the oil

and gas industry. Nitrogen gas is useful in maintaining formation pressure in oil fields, expelling

gas from the gas cap, stimulating steeply inclined formations, cyclic exploitation of gas conden-
sate deposits, Completion of wells, Cleaning of wells with Coiled Tubing, Circulatimg low pres-
sure reservoir wells with foam.Described experience of local oil and gas companies in Georgia

utilizing nitrogen pumping in welltesting and stimulation.

KEYWORDS: nitrogen; well; oil; gas; coiled tubing; oil recovery; exploitation; pumping.
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BEZHANISHVILI ALEKSANDRE , KATAMIDZE ANA, SEREBRIAKOV MIKHEIL

SURVEY AND ANALYSIS OF NATIONAL LEGISLATIVE
DOCUMENTS ON LABOUR LAW AND LABOUR SAFETY

ANNOTATION. National legislative acts - Georgian Laws, Georgian Government resolu-
tions, as well as Orders of Ministry of Internally displaced persons from occupied territories, La-
bour, Health and Social Affairs of Georgia concerning labour law and labour safety are considered.
On the basis of survey and analysis of these legislative acts the authors of this article express their
view, namely, it's necessary: enlarge sphere of supervision over the objects with heightened tech-
nical danger; for every danger object elaborate standard in Georgian; on the basis of accumulated
experience revise the periodicity of inspection of some objects; for some important enterprises of
Georgia (mines, caves, metro, hydroelectric power stations) create mine — rescue service within
the limits of state institution. Owing to these measures the level of technical safety will increase
and the number of accidents will decrease.

KEYWORDS: Georgian law; technical regulations; standard; inspect; government resolu-
tion; employer; employee; labour law; labour safety; labour inspection.
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BALIASHVILI GIORGI, SARJVELADZE NEBULI, TKEMALADZE LASHA

ABOUT WATER-REDUCING AND SET CONTROLLING
CHEMICAL ADMIXTURES IN CONCRETE

ANNOTATION. The article states that in order to prolong the safe service life of concrete
under the influence of various artificial and natural factors, an appropriate chemical admixtures is
used. Using water-reducing and bonding control chemical admixtures mainly reduces the friction-
al force between the cement particles. This simplifies the transportation of the concrete mixture, its
placement in the construction formwork, and its reinforcement. It is possible to control the setting
time of concrete according to climatic conditions. Laboratory and field tests are required to select
this supplement. It is necessary to carry out proper scientific-research work on the establishment
and application of the mechanism of influence of the water-reducing and bonding control chemical
additive on the properties of concrete.

KEYWORDS: concrete; mixture; research; chemical; admixture.
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LELUASHVILI LEVAN., PIRTSKHALAVA TEIMURAZ, STERIAKOVA SVETLANA,
LELUASHVILI GIORGI

SOIL ELECTROCHEMICAL CORROSION IN A MOST, LESS ACIDIC,
NEUTRAL AND ALKALINE ENVIROMENT

ANNOTATION. The article analyzes the anodic, transient and cathodic processes of a
galvanic cell. Electrochemical corrosion caused by soil in a moist, less acidic, neutral and alkaline
environment is discussed. The scheme of corrosion of underground pipelines under various con-
ditions of soil aeration is given. The cases of corrosion process control for various soil corrosion
conditions are considered: soil corrosion with prevailing cathodic control; corrosion in loose, dry
soils (anodic control); corrosion over long stretches (prevailing ohmic control).

KEYWORDS: corrosion; underground pipelines; anodic process; intermediate process;
cathodic process; electrochemical soil corrosion.
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