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SUMMARY

THE VISUAL EFFECTS OF WEB-DESIGN

Namchevadze Ts.V. and Abuladze T.E.

Kutaisi Tsereteli State University

The article discusses the visual effects of web design, which are used in the creation of modern sites. These are:
1) large-size typography; 2) abstract compositions; 3) visible borders; 4) asymmetry; 5) minimalism; 6) horizontal
scrolling; and 7) hand-made pictures. The article mentions that web design tendencies are constantly changing. The
formation of new tendencies stipulates the conditions, that in order to create profitable projects, web designers must
always deepen their creativity.

Keywords: web design, typography, Asymmetrical, minimalism, scrolling.


https://qodeinteractive.com/magazine/large-typography-web-design/
https://www.shutterstock.com/blog/abstract-art-in-website-designs
https://qodeinteractive.com/magazine/web-design-grid-lines/
https://www.elegantthemes.com/blog/design/making-the-most-of-symmetrical-and-asymmetrical-balance-in-your-web-design
https://www.elegantthemes.com/blog/design/making-the-most-of-symmetrical-and-asymmetrical-balance-in-your-web-design
https://www.nngroup.com/articles/characteristics-minimalism/#:~:text=A%20minimalist%20web%2Ddesign%20strategy,does%20not%20support%20user%20tasks
https://www.nngroup.com/articles/characteristics-minimalism/#:~:text=A%20minimalist%20web%2Ddesign%20strategy,does%20not%20support%20user%20tasks
https://www.nngroup.com/articles/characteristics-minimalism/#:~:text=A%20minimalist%20web%2Ddesign%20strategy,does%20not%20support%20user%20tasks
https://blog.hubspot.com/website/horizontal-scrolling
https://www.creativebloq.com/features/web-design-trends-2022-so-far

10 BSISENEIRON bSO6IN6AH() LOSERI6N, GEORGIAN ENGINEERING NEWS, Ne2, 2023

33836535056 33B(M6340 VISRFIRVIZORMBSHBI 353RIGOL BdIBM@IS0
hoJmgsbo 5.8., bgdog@ody b.3., (3065dg b.m.

Lodotmnggameml &9dbos9600 96ogg@Lodagdo

gbsgogmo

Lodgbo dsbisgngdol Fyomdgofggomds 30M©s306 ©s353doMgdymos  BMM0osbmbols
dobolioomgdmagdmsb (@os, obydyao, Log@mm) ©s dolo bmdgdols dobgwgom aobsfogng-
dobmob. o3 bogargdos dobogsdo gm@gbol dmEyemds s Go3 YgO® [gMommos gl gm-
0960 (bogegdos gm@ol ©osdgBMo), bbgs 0mobsds® 300Mdgddo, dom 9u®d™M IgBo do@M-
Loobmasiom  mgolgdgbom  bolosmwgds gl dsbsgns. ds@mnenss, odobomgols Gmd Fyoends
359mbml 3009 osdg@Mol BmMgddo (Jspomoms, bobmdg@@mols wmbgby), «bws Jmgomm
3530 gbom dgBo [bgge, Mmdganoi 360dgbgermgbo smgds@gds 0d [bggol, dmdganoi Lo-
d0Oms 9ROm o BmAgddo Fymols Fog@@sioolomgol (©osdgB®om sbgymo dogdm-
d93®0). gl {bggs dgodengds bygaosi o@ ogml bsgds@olio gog@@sizoobomngols s 35dob ol
bpgds  [yoeggmbo@o, 20603399800  Momgbmbdol  Bm®gdol  sOLgdbmdols ML go.
dobogols dgofggoemds dgodagds dggogsbmm dgofggeemdols 3mgnoiogbdomn Ky, 1d/(4.

400050 bsfogo

Iobsgnsls 107 18-by dgpo dog@mxgmdgdon ofgl Ky =1.5 107 13§, 35306 Gmas
dobsgns JogBmegm@gdoon 2..10 10° 13, goblbgogogds 4.5 mob@ogom s ofgl Ky =5.7 1074
Ld/(3. dobsgns sbgmo dog@mRm@gdomn FoaE@siEool aoMgdyg gdagol Fymol 2.3 3o
s dg@ ©obggoll ws dgodargds dogszymgbmo Fyoedgnmfggerel (So@@mobmasizoyg@ls).
5300350, BMAOMZSbo Joboggdol dJo®mbsobmasiom mgoligdgdo, GmMdgaelbsi doggymgby-
b5 dobg@ogy®o bsdgbo dosbsgnols 9dgBglmds (6g@™bo, ©U®sdo), 30MEs306 >GOl ©s3og-
‘Jodgogeo Be@osbmdols dobsloosmgdmgdbmsb, bogm gm@gdol bmdgdols (wosdg@®o) s
Log®hmm gm@osbmdols Ggynmomgds Joe@mbsobmesiom dobsgols gddbols Sodmdss.

(399963 gd056  dgBmbls s ysddo  LEGYJBH YOS  Ygogodwgds  ©olidg@loymo
Robol bofoas3gool  dgdogdom, dsmo do@sAsE00l  EAML  m@o  LEHOYIG YO Yo
‘dgdoea gbgrmdom: dgs®o Fobs s QmOgdo. Fm@gdbo s Lbgs s@sboddow®mgg s@ols
(39996Hgd0560 dgHmbol bH@YIHgHoL ©BIHYd0 ©> PbLbEgHgh dob el ggewm-
b5l bdodow d930 (39996090056 d9HMbL oJgl LogBmm gmegdbol gohmo ©s opogg doh-
39690900, dog@od doenosb goblibgoggdosh @gbysd@o®mdol s [yseygmbsmdols doh-
396900 gdom. gl solobgds 6gB™mbdo gm@mgdols asbsfoamgdom, bmdgdom, gm@Iom ©s
9O Isbgmmsb  3ogdodgdoom.

odgodo@ (3999630560 dgBmbo s@ols doMomswo Lsddgbgdenm dobsgns. 3mblE® Y-
3oy 69B™bl dgodangds 3Jmbrgl domsmo Fyseggmbomds. sd0@md dognosh dbodg-
bganmgobos dggogobmm oli goJBmdgdo, GmMIagboi aogergbsl obgbgb @Gmam® 3 39-
39630l Jgob obg 69BHmbol Logdmm  [yoeygmbsmdsby, 3dodgger  @oado  gm@gdols
bolosmbg s bmdgdby (b, 1).

gbdoano 1. 39896@0L Jgol gm@gdol janslbogogsos bmdgdol dobgrpgom
R gdol Howoybo, 349

10 I 1 0,1 I 0,01 I 0,001
do 30 3o3og oo o3 ™m3o30amo®o
dbbgoaro gmd@gdo Lodygogmm gm@gdo dogOmam@gdo
NOTCRG AR N Y]
3o30eo@ o dogAHmBm gdo o ‘3%"@3%"52 dogtmgm®gdo

dbbgoao 3O30@ @900
R0A b0 dogOmam®gdo

O30 @ Y00
R0 b0

dogOmgadoms®gdo | ygmy®o gm@gdo

3MbdOYJsogmo gm@gdo 390l gm@gdo

0,1 333-bg bogargdo Gowoylbol Bm@gddo dgbsdengdgeos godoo@yao jmbogb-
Loos. sbgmo gmagdo 15..16 53Inbgygage (bggzoby 3@s]@oggmse ggmbswos {ymo-



LSISANEIRN bS06IN6() LOSLELI60), GEORGIAN ENGINEERING NEWS, N22 2023 11

Lomgol, so@ol gogews dobdo Fomdmowygbls dmengsney® (3byoglby@) bogopl. sbigm
Rm@96do [goml oJgb sdo@emgdyao (L5..16-x96) Lodesbdg, bodig®ogyg, sdomegdyeno
bgesdodgmo sk0dgmmds, 5@ 0gobgds 40.. 50°C 3gd3gGe@dn@oby.

0,1 333-g IgHo Gopoygbols BmEgdo, 5by JogOMBMG o0 MgMGoyms© §yse dgwm-
Fggowos. m3dize gggmms dog@mam@o o6 dgodengds hogmgosmmm swgogms dgm§ggemse
Vgsmolbomgol.  @oby@yads  dog@yeds gm@gdds dgodamgds  20b5300mMdml  dg@mbols
Log@omm [gomdgm§ggomds, @oash olobo ao®dgdm@m@Bydygeos 39996@0l Jgol dgd33-
00390900 go@bom. dg@mbols gbs@olbem bgosdomols (bogomgdo, bobgmgdo) s@OLgdmdbols
‘dgdmbgggodoi obiggg @ dgodangds godbxgemo dob [gomdgem§ggommdsby.

b9300 333e0 9350l sbMom, Ibbgogro ©gxng]Hgoo bogmgd aogmgbols Sbrgbgb
b9B™bol 9o g3o0mdoby, 35T0b Amaloi d9B™mboli BHgbasd@ommds yob3o®mmdgdaaos
(39996@0L Jgob LEOYIBHYOsTo sOlgdymo ggOmgdygeo godo@s@yeo dogMmBm® dbom
(0,1..1 333), @mIgeroi byl 3Fymdl Fymol dgFmgsl dobognsTdo godoms@ygao dogng-
b0l gogangbom. sbg dogomomse, 1 339 @soygbol godogs@dols gggmobyg, Gmdmol Jgo-
gdl oz Jswoemo sEbmASbE00l  gbs®o, [ys@mob dodsdmgdom, @gbol dgfmgols
oMb dgodagds dmpomegl 2.3 5@3d-bg dowomo [bggs. sLgm godogsdmgddo so@ols
©0bgds @0l dansb@olgd®o.

oMbgdmdl (399963 go0sbo dgBmbols Bm@mgsbo LEOYJBH YO0l IBsgseo ggmdgH-
G090 P o, OMIG@msysh mommgymo oMbl Tggemgdygmmo  3o30gs@ Yo
R0A90L @yfmdsl s aoM3399e 9Fg39HMosl. 5obmsb doGomswo asblbgsggds dgd-
92 300nbgsdos, dgg@Omgdymmos My oMo 253k Bm@gdo. gOm dgdmnbgggsdo go®oy-
©Md9b, M3 Fo3MM3o30@sMgdo o303 doMgdygmos gHMIsbgmnmsb Jo MM go3oms®goom,
39090 ,a0dkm@o® Jog@mgsdoms®gdo 9FyzgHos s o3l hobydo asbd@mgdgdo o ;-
Omgo30@s®gdols Lobom. bgdolidog® dgdmbgggodo ,,a03kmeo™ gm@gdol 33900l be-
dgdol d9d300M9dsl s domo Jansgeobmdol s Loa®dol sdoergds 5@l gAMSEIH MO
3bo, OMIganlsi  doggego®m dgHmbol (ys@ygmbomdols sdomagdslinsb.

bgdoldog®o dg@Hmbols bodggol gggemoby Ibodgbganmgsbo  dohggbgdgeros  dolo
Tyoe39996@ 0L (§/3) Ko@omdbs. {/(3-0b bowowg goblobwg@sglh dg@mbol gm@dmgsbo
LAOYJBga0ol bobosnl, @GmIgaoi mogol dbdog gosdfyggd Gmal msdsdmdl dobo
bA®9Jda®olbs s Fyoegmboomdols gm®do®gdsdo.

bmyogmo 39360900 SbOom sOLYIMdL (/3 ssdo@@Bm bgws, s@edgr  Jggos
39030390 brgsdoE, Amdmol s@dgbdyamgdbol @AM b9 ™Mbds dgodggds ©s oGymls
ol mgoligdgdo, GMmIagdoz  2oblbobmg®sggb dob bobdgogamdsls s dgnmfggomdsls.

3599@Lols dmbozgdgdom 042-bg bogengdo (/3 o L. d@9gboyggdols  0,35-bg bog-
mgdo /g 0ol dopds@siool dglodanm  dsflodsay@o  badobbo gmggemngol bsj-
a9d0s gOMbY. 5dobmsb, doMs@oiool badolbols s (/3 dgdEocmgds gobosdo®mdgdls bo-
0930 sgoahs{ymdsmdols 3b0dgbganmgsb goyomgligdsl, @sbsi doggsgs®m dg@mbols
93950393 33M03905bmsb, Igogasm dobo Fog@E@s3zool Pbo®ol sdomagdsbmsb, owash
93056079 33003905 o0 gdom dg@oe ©330090L dgBmboli Tysygmbsmdsl, gowmy
dobo 39ddz0L Loddgzo3gl. ¥/ dogrosb @odsano db0dgbgermdols @™l (§/(3<0,3), d5&%-
ol Lod@goaol gargdol s mzgomEagbEOgJaool sadsmmds, 3bodgbgamgsbo  j@ols-
Bomobszog®o s(bggol godm, FomdmJdboar Lol gdgddo, GmIgaoi bobosmwgds dgd-
33903900l 3060mbgd0ls dognosh oo dgbeywggdom.

V3 goodoggeo  360dgbganmds  sdmgowgdgeos  dg@mbol  dgoggboenmdsby,
BOO05bMdss s Tyoenygmbos@mdsby o s@ol 0,27..042-0 o gddo.

bma0gOmo d33e0 93500 bgBmbols Tysmagmbsmdbols dglifogerolisl dgoggbognmdbols
9O0-g6m dohggbgdems doohbggl oo (39996F0L bodxl, s@odge (39996@0L 3mdols dmzy-
@00 3mbi3gbBMoEosl  dgH™mbdo  dobsloomgdgenl, @mdgeroi dgoEeglh  dggomwgdsls
d933309e0bs s dgdglgdl dm@ol, ox0dlodgdl s dolo Is@gdom  [yomeggmbomdols
bOESL. bmgogdhmols Hg3mdgbosioom Fysmmeygmbs® bgBmbgddo Lododms asfggol gmg-
303096¢0L 3obds (1.2..14-3g). bmao go doohbgal, ™I Jodm@gdbogn® bdgBmbgddo
Fyomgmbo@mdols do@gdolomgol bokodms (39996301 badxol aob®es 50..100 ga/a3-0m.

d99gLgdol oM igergdols hofgmaool Lodig®ogol do@gdom dgodangds Qo A®siools
309803096¢0L  Igdzo®gds dmgmo  Gopom. 5do@mI  Lokodms  2s3mgoggbmm  m3Fods-
@O0 @Mobymmdg@oymo dgdopagbermdbols dgdgligdo, Gmdgeoi Jmygigdl bomggols



12 bS53SENEIRON bS06IN6A() LOSERI6N, GEORGIAN ENGINEERING NEWS, N2, 2023

dobodogny®  Logo®Mogagl. 3@s]@ogodo gl doow{ggs gOsJ3ombodgdymo Fg@omo ©s
dbbgoeno  dgdglgdols ooy mbo®gdom. Jgods, Gmym@a [gbo @g3m39bwody-
d9ao0s (Y3960 MobyamdgB®ool, s@o9dgdgl 38% Lois@dogmom. dbbgoao dgdglgdols
Lbogo®ogang o6  9bos oyml 43.45%-bg d9do, dbbgoeno dgdglgools Lolbbml bows
sdomangdls LodygMoggl s 8d30Mgdl bodggol Fyomdmmbmgbomgdsl. dgdgligdo ybgs
094l bygoms, Goasb dolbo wokudyosbgdol 2-x 9@ dgdiEodgds dgBmbols dgm§ggomdsls
3.4-x90 5330090L, 5do@md doJlbods@u@o obsdggdo podygdyosbgds Tgoeagbl: @wm®-
©ols o bdgdolbomgols 0,52%, Jgodolomgols 1%.

‘d9dgLgdol 0969053  olggg obgbl aogergbsl dg@mbol g ggomdatby, aoblsb-
©30o3L Mo (3999630l Jgolbs ©s dgdgligdol 3mb@o]Bol bmbol Lodgg®oggl. ggenggol gog-
3900l mobobdo, d9Bmbols 3330030 LEHOYJA YOOl Jobowgdo  gggesby  bganlsy@genos
Vgdoan dgdglgdoe g3o030L Jgods, do®33e0g60l dmIdagoegdygeo bgosdo@om. gl sobl-
bgds (39996@0L Jgob gmb@odBom wm@®ols s@sbfm® bgosdo®msb, @sowasb begdby dowmg-
90 b9 mbo bolosmpgds wowo [yom gyl ggsemdon. dbgdydo dg@dmbo gm@mgsb dgad-
3Lgdby aodmodhggs dgomgdom bogengdo Fyoedgmfggomdom, @Mowash ddGsmo go@m-
3560 dgdglgdo ofmgl Fyoel (39996@-J3030L wywsdowsb, 5330090L (39996@0L Jgol §/@,
Jdbol odieg oxlgl Ibydydo gdzbgdols bgsdo®by, aodmcoibsgh dg@Bmbol badggols
‘Jobopob LgodgbBo3osl o bgml 9Fymdl 3330030 Logmb@oddm bmbol gm@do®mgdsls.

99333090l bodolbo aobolobmg®mgds dobo dobg@ompoy®o dgdswy gbgrmdom
©s oxdgol Lo{dobom. 3330030 6g@BMboll slsdbowgdgamo (39dgb@o so@hggs dobods-
@0 [yomdmmnbmgbol, Lodgomm ©oxdgol Lofdobwom. wogagol Lofdobwol asb@@s
bgenl  g{gmol do@s@oiool bodolbol sdomengdsl s (39996@G0L  Jgol (g®oeam-

Amgobo  LEHOYJH YO0l DgJdbsl, dog@sd sdogdmymsw 0fgg3b  dgdgg@mgaol  Fyon-
dombmgbomgdols ©s Jg3agdol ©gnmGIsio0l gob@sl. sdo@md 3000 1%y wogdsol

bggomomo bgosdo®ol (3999630l aodmygbgds agodamggl wowgdom 9x39JdL, Igedogo (/3
Lowool s badggol 3eroliGogogsEools @@™L.
30ORA@sbe399964by s mobsdofmgeb (399963 9oty odbowgdymo  dg@mbols

Vyom g ggomds 305Bogamom gombso®os. JoEMMmymdyo s 3esliogoo®gdygmo
(399963900 533009896 bgBmboli bodggol Fyogdmmbmgbogngdsl s sdo@angdgb dg@mbols

103 3360390, M3G0dsgr @0 A>MPYbmdol JoMsgE03Y@ sbsdsBosbo  3yEmasby®o (39-

3963900  3g5degg9b  bogangdo  Ygmfgge  d9@mbgdl.  FomdmJdboano g garolidlysglio
doAMmbogogs@gdo sdsamgdgb (39996@0L Jgol Fyomdgogymdsl s 53330039096 dgBmbL.

39B™bols dopogno [yomdgymfggommdbs s 20doaMgds SO g Sbszdo 9b@yb-
39e04mxzogos  [yomdgnm(ggomo goga®@mmgdowo 39996Gom (Fy3), mobodofmgsobo ao-
ROMMYOo0 (39996G00 (My(3), AOBIMNMGdoE0 3MOEESbE(39d96G0m (33(3), ©oTdsdsgo
(39996300 (0@3)- gl (39996@gd0  godmM0ygbgds  Gydobygdol, dogngdol bogg®gdols dog-
OMobmEs300Ls s mgagolbomgol, dbo®gdols s3mbaglgdow ©s bibg.

Qo AM0Agdoo  BMA05bMdol  Fo@dmJdboby wowo  aogengbs ozl bg@mbols
30d0gMgb0l 300Mdgdl. bgBMbols 25dmIMMds, shanswayseodgdymmo dg@mbols Lf®sgo0
2obMgos, aom@mgmols {ob ©ogmgbgdols dgdmgengds, sds@engdl dgBmbols Igw§g-
3oMdsl. gggmoby 989dBgM0s Fymosbo godop@gds ob mdydo godepa@gds Fyowdo.
Tyewosbo gOmmgosbo aodsa®gdol dgdwgy dgBmbol dgmfggomds Jxodwgds 100-x 9@
d900o0, 3oy d5gHye-dd@og 30Mmmdgddo s 5..10-x90 dg@o, gowmg Jog@e-Ggbosb
3000398do. gom@mgans 93gmgl dgdmbgggedo gbOYbzgeymnl olbgmogg Fyom dgyw-
V9350051, Omame 3 dog0yga-Ggbosbo aodog@gds.

I, dowsao Yo dgnm{ggomdols dgBmbols dolomgdo syzoggdgemos  ™3-
Bodosgoy@o §/3, sbggg (3999600L s dgdglgool msbsgs®omds. dg@Bmbgdol  Fysendgom-
F9350md0l dognosh db0dgbganmgsbo Lodygoangdss (/3 dgdodgds yom3g9mee dbodgbganm-
o530y, dopa@od  dgHmbols  bodggzols  sgoehsfymdomdols  dgbodhybgds  sOMYgdl  od
dgomeol 2odmygbgosl. badgzol 3eslBogyn®mds 0b®Mwgds s®s Fymol Gomegbmdols do@g-
500, 5®539© I3 sliB0B030MGos©0 s JoEMMBMSoboM o bogmog®gbdols dsdmygbgdoom.

0d dgdmbggzgddo, GmEs dgBmbols bodggzol g gbognmbdols m3@Godobszos gg@
335de g3l Lokodm gogal, godmoygbgds Bgdbmemmyoyn®o dgmmegdo, GmIgaoi bodge-
g gdol I 3399l ods@gdom Aogodxmdglmm dg@mbol dgygboamds, sbggg aowsgVy-
300mm Labydggeo dgogaol Jo{ggol 3OMdagds, bbgowalbgs 0sbsdo@ols yodmygbgdom.



LSISANEIRN bLS06IN6() L0OSLLI6(), GEORGIAN ENGINEERING NEWS, N2, 2023 13

©5b5d5@ 9oL, OMAmgdo sdomagdgh (39996G0560 d9@Hmbols  Tysemeggmbo@mdsls,
9Vmegoom 39909 33M0g909e0.  Dgd33003965L  g839JB0 dgodergds dJmag3gl  ©@obods@ds,
Omdgaroi bbgoolbgs aogmgbols obgbl (39396@0L Jgol LE®YIH POl gm@dodgdsby
> boloomwgds 25dmygbgdol Lbgowalbgs dybgdom ws Fgdbmmmaoom.

dongenr @0y 332093900 B gdbmamaoy@-39dsd 33003909800 ©obsds@ols Labom go-
dmo®hgge: s@om®asbymo doGogdo @3obol s gogrz0gdol Jarm@owgdo, (gdool-
39@Loygao o>JBoyco dJobg@om o ©sbsdsGo sg@mbogo s dogdmgogdofs, daslGogo-
350M™Mgd0 @obymlymambs@gdo ©s Lymambsxy@gbgdo, JoOMRMdobsGm@gdo, Lbgs-
olbgs (3bodmgobo dgoggdo s gmoglogogmby®o Lombggdo, mobols bylsgbbos, bem-
309000 @sG9Jlo s do@ygdol gdyabos, Fyomblbswo 3meodg@ygemo golgdbo  gdmd-
Lowo®gdaamo gmoen gbaanozmeno s 3maosdobo.

dogbgoogoe  odobs, yggms domomgdym  obsdo@Bl  o®  dgodangds  ©obsdwgo-
e gdom gyfmommn dgdsdzgmoggdgeo.

bogxg® s@obodbgds olgmo JesbRogoEoMgdoo ©sbsds@ol  dgdsd gdoggdgeno
9989JB0, OmamGoEss @obymbygmambs@goo s y3g@3asl@ogogzs@mdgdo. gl soblibgds
o3 @obsds@Bgdols Pbo@om ssdomerml sbans(s®dmJdbogmo (3999630l Jgol wolidg@mboy-
eds. 09d3s 39300 53GMM0 3EsbE0B030M oS0 sbsds@ol dgdsd jgdoggdgero ImJdg-
ool dobgboe slobgangdl oo  ¢bo@l, pooydxmdglbml  dgBmbol bodggol  sepoen-
ho{gmdopmds, gobosdeml dgd 3603900l 309830309600 ©o YbOYbggayml dgEmbols be-
0930L  dg@omds, [yom39396@0l godmdols dgd3odgdols wOML. hggymmgddog bydgm-
3enaliBogogeodmeo (3999bGol dsbol  1%), sdoagdls dgBmbols Lodig@oggl 25..30%-00;,
FTyemol 930000l badxbg, Goi3 bOwol [ysameggmbomdols do@gols 2..3-x9@.

bemyogOmo Imbszgdgdom, dgHmbol Fyseygmbsmdols sdsagdols Lodgogmgdols
obiggg odanggs 30MMBMOYmo  sbsds@ols  godmygbgds, Gmdgemoi 83300 L [youn-
JnobnJdsl s Ggbol godoas®ygan dgfmgsb.

5Jgob  odmdpobs®yg, JoEOMPMIYmo s Jod@slGH0RoE0Mgdso  ©sbsds@gdols
3odmygbgds  dgodangds  d0gog9mgbmo  dgmmegdl, @mIganoi  Lodygoagdsls  agodenrggls
»330d0bo300 209 390mn bgBmboli Lofyol dgoggbogrmdsls s bodggol mgoligdgdl.

Jeomopgdols s Lyamas@gdols 353330039090 do@oagdols @obsds@gdo, mydis
bgeols 9Fgmdgb dgBmbols Fysgggmboomdols 3b0dgbganmgeb sdomagdsols, dog@sd sdo-
09696 dol bobdgogymosl, aoblsggm@gdom gl gbgds s@Bodgdbye JmblE®yJiEosl. sligm
565353 g0l dogggmgbgds: Jenm@mgsbo @gobs FeCls (39996@0L dobol 0,5..2%), (s330-
Mg0L  Jyomasdmymaisl, gom@mmolsl  ©s  mobsdofmgeb  (39996@0bsmgols  g59]@0
045093905),  gomogdol  Jeom@owo CaCly  (0,5.2%), bs@®oydol  Lbygengs®o  NaSOs
(0,5.2%) o osaogdobols bygenggs@do Al(SOs): (1 %-9pg), bs@@ogdol mbggswo  dobs
(3..5%). Ca(NO3)2 sbsds@o (39996@0L dsbols 0,5..1%, 2.3-x96 sdo@emgdl bo@dsgy@o
303950 gdol dgBmbols Fyoegmbomdsl s 5@ 03935 Gm@owol gom@mbosl. Fyseygm-
bomdols sdo@angds yggeodg dg@oe dgydanos FeCls o NaxSOs ©obsdo@gdl. s3sbmob
Vyomggmbo@mds 0b®©gds W2-0ob W8-3pg, aomdmmnJamomo dg@mbobsmgols s W12-dwg,
bo@do@ @ Bgbosbo godspa®gdol dg@mbolomgol, Gm@Es badggol gmbybol xwgbs 18 3.
Al(SO4)3-0L  3e0olB0Rg03oAMOMSb  gOmow  4odmygbgded Lasdygsmgds dJmagas doaggom
W8..W10 {yoenyggmbs@mdols dg@mbo, dbmamo 0d dgdmbgggsdo, GmEs dg@mbols body-
3oL 3mbylol xw©gbs s@oli s@oydg@gl 12 3.

(320900 230h39bgoL, MM yzgeoby 989JAYO0 @obsds@o, OMIganoi bsdwgoensw
5d33M0390L dgBmbols LEHOYJH YOSl s byganl 5@ 9Fymdl (39996G0L Jgob o6 >@Is@y@ols
3OMbosl, Fo®dmoeagbl aomyggne oJ@oy@® d0bg@ogy® s 3menodg@gen obsds@dl.

>JBog®o dobg@ogry@o sbsdo@Bgdo, @M gdoiz mogosbmo dgdswy gbenmdsdo dgo-
(35396 >JBo@  gogdofs 3md3mbgb@l, 5dog96 Go mogolbygse Ca(OH)2 (39996@ 0L  JgoTo,
‘Jg9d@000  53FoEmb  5@So@FH™M  dobo gAMb gymds, SMdgE  PImbomdsi. gl
©05353d0Mgd oo dobmob, @md (39996G0l 53 obsISAMSb  gOmoE  aodog@gdols ML
Fomdmodbgds joe309dol @sdsene3gdosbo Jo®mbogmogs®gdo, GMmdgmmmsi oJgm 9RO
dowoo  ©oldg@lboygmmds, gowdg dswomadosbgdl s  sdol  dgegasm  dggdaosm
(399963 0L Jgob  3o30mRM@0sbmds  goesnygabml  Fysmegmboo dogdmam®gddo. dop@sd
sbas{s®dngdbgdols dmOgmammaos, [o@dmjdogro oligmo yggamsbyg IgHow 989JH 30
565353900l Meboli{®gdom, @mymaoEss gogdofs s sg@mboao s dglodsdobse dsmo



14 bS3SANEIRON bS06IN6AH() LOSERI6N, GEORGIAN ENGINEERING NEWS, Ne2, 2023

gl g3o0mds 360dgbgermgeb Foemow aobolobwg@gds aodsg@gdol 30Mmdgdomn ob bodg-
30L (g (3999630l godmdom. sdo@md dmEgdygmo Gmam®oi 3od@3oEgool olbyg 2od3-
3M03960L  ©obodo@ol 989]HROMmdol sdo@agdols 5930 gdgeo 30MMmdss domo 3ansli@o-
RQ0(300905© ©b5I5FAMSb gBNEAM Yo A53mYygbgds.

odggoMo, Jobgdomy@o obsds@o  dgodengds 0gml  dodygMoggdgero  dbmeomo
3M33e09Jlgdo obsds@ol dgdowy gbenmdsdo.

sdgodo os@ligdmdl I@sgogmo 3md3egdly@o ©obsds@o, @mIgmms sdmygbgdsls
>J3b dgdgao dobobo: 3meoxybjzombommds dGsgsmdb@dogo g89JBob dow(gss 9894
GO 2ode0g®gds ©obodoBol 2odmygbgdom ob @obsdsBol bodxol dgdiodgds LogBmm
989JO 9ol gbs@hybgdom, mgy ol godmgoygbgdm Lbgs w@obsds@msb g@msw.

dg0mool, dg@oombol @s bBoAm@ol 3oghyzol bogydgganbyg dJowgdymo @o-
Badbol 1,5.2% (3d@oeo Isbo), 3999630 olowsb, 3obs306mdgdl dg@mbols Fyoenygm-
bomdols db0dgbgenmgeb  sdo@engdol. mydEs dmenodg@ymo  gdgebogdols asdmygbgds
©5353d0@gdagmos  2oM3399e  Bgdbmmmaoy®  Lodbgewggdmsb LAodoenobsizoslmsb,
30doaMgbol o ggosbmasb.

39B™bol [go@eggmbo@mdbols sdomagdsls dgmmeol dg@hggol @Ml syEowgdy-
oo 2530mg5eol{obmon  dgBmbols aodgomgds, UL3gEosgydo @mboldogdgdbol bodx by.
O25bgo Jo3eolB0xBo30MgdgEo s SAIMMYSb Yo obsds@gdol godmygbgdsls dog-
gogo®m 1 93 b9B™bol wo®gdaagdols 10..30%-0m godgo@gdsbmsb, bmenem 3maodg@yeo,
3oL Jgengdgemo bygldgbbos ob dgbsbgmo doOmobmeszos 3.4%-0m sdomagdl Loddg-

bgd@m-bodmb@ogm Lodydomgdol @oMgdymgdsl s gmggemgol 390 (yz9HL ©obdyan
sdm@i3obsl (3be. 2).

3bGogo 2. 3gdmbol Fysmugmbsomdol sdsp@gdol doGomswpo bsBgsemgdgdo

boBomgde Fyoeeggmboomdols sdo@engdols bodolbo @3-
©gbxg®, (Bog@msizool  jmgxnoiEogbdom)
G560 JoAOMPMIYHo s Jod@sl- > 10
BOOHE0MdgE0 ©obodsdgdo
SOom@aobyymo obsds@gdo 5 ... 1000
3oL Jgem gdgemo bogmog@mgds 5b mg®dms- 10 500
0olB0399H0 3meodgo
dgH™bol aogmgbms L3giosgy@o bog- 50 1000
009959500
590 mbols bgosdomols JoOmymdobsios 2 .10
d9®™bol wors®gs >33 FomdmaJdbgano 10 100
‘dgoagbogmdon
dgH™bol dmenodg@mom asg@gbms, dolo 50 1000
‘dgdamdo 3menodg@obszoom

9bs  5@0b0dbml, @M Lokodm Fysemagmbsmdoli dg@mbol dolowgdse  dognosh

oo {gaomo ofl, dmymag bsfyolbo dolbogngdols, olg Bgdbmamaool yggas beodds@oy-
@0 Jmnbmgbgdols ayedmeaoby IgbGgegdsl. bobsbby dmygobogmos o3 go@m@gdols

300105035305, MM gdoz gogengbol sbgbgb (3999b@0560 dgBHMbols Fyoeneygmbo@mdsby.
ao®s 0dols, MM (39996@ 0L Jgol oJgl Fyarols gogmbgol (og@@siool) gbosdo,
Omdgaoiz  Gobegds  Fysaagmbsmdbol  Lowowon  (Fysaggmbsmdbol  do@gzom), dolbs
sbggg dggdenos mgombgdydsm dgofmgml Fysao §bgzol godgdy, gosdomodyaro dgfm-
g0 abom, Fymom @sliggergdol dgdmbgggsdo. gl 3@m@Egbo gogomgdom 0b@gbloy®-
©gds 0y [yoo dgooll gm@gddo do®mb@os@ogydo [bggom, dspsmmomsw, {ysendo
hodo®gol dgdmbgggsdo. Fys@dmsbmJdol Lowowyg gobobsbrgmgds DIN 52617 LEsbos®-
Bom. godogs@yao dgfmgol 0bBgbloy@mds 0bmdgds AodoMB0ggdygmo Bo@IYeEo.
h_0,150036'

r
Loo h — ofgg0L Lodowengs, & 1 — godoms@ols Gooylo, 3; € — slggargdol Lslob-

©gem Jgoby.



LSISANEIRN bLS06IN6() L0OSLLI6(), GEORGIAN ENGINEERING NEWS, N2, 2023 15

09BH™boL Fyowygmbomds

399330900L Lobgmds

©0b3gOLO MBS

Lafgolo 990336090
0obogrgdo 0069650060 ©obsdoEol
LobgMBS s MOMPIEMDS

39933090l Momgbmds

3M56mIgEH@omwo
990500396 ™ds

095cdmobmgds

3993L9d0

D9s306MH0L GnMHI> S
bm®3e056mds

539%0s 399963 0bL JzoLado

095399963 0L BoMEOMdS

0905833603909 0
9tgd9009d0L Lobgmds

b99mddggdol Mm ©os
06@gbLbomEOMdS

59D gooL | | 30680670 09@™bob batgzol Hgmerm-
39dbmmaos 309960 FoboliosmYdE GO0

39033600390

239093l $9939M5GHWMs
396056mds

390536900L MM

3oJ@™Agdols gersbogogsEos, GmImgdos aogergbsl sbpgbgb (39996@0sbo dg@mbols
Fygomygmbopmdaby

do@mgomyco slbogobsmgol (6 < 90) godomodmyeo dgfmgols Lodswang ¢m-
®950L Gopoglols 93930M3m@AE0gmos s ©sbiggmgdols Lowowols (cosd) 30MES30G3GM-
3m@Gogmo. Gmas 6 = 90 FPyaol godomo@ygmo dgfmgs o@ bpgds (cosf =0) gmey-
3ol Jo@mamdobsizool @aml (6 > 90), godomomymo (bggs gfobssmdwgagds Fyaols
dgo(93oL gmmgddo.

Mgo @ 300md98do bodgbo dobogols godogno@gddo Fyamol mgombgdy@ds oFg-
359 (Tyerol oFgg> Loddodols dogools Lofobssmdwgame) dgodangds dos{oml 1,5 dg@@L
> dgAL. 5do@Gmd dgbmdols Lodod3ggels s ggoeol 3mb@GodBol bmbsdo hggyangd@og
3omgomolifobgdymos  sbogomB®szoygmo go®wols dmfymds, {odzggmo do@dmobm-
5300l Lobom. dobogrols godoms@ygano  FyoedmsbmJdol @gamgmodgdobsmgols dody-



16 bSISENEIRON bS06IN6A() LOSERI6N, GEORGIAN ENGINEERING NEWS, Ne2, 2023

daemos Jobo Jo@mamdobsigos. g.o. dsbsgmol dgoagbogmdsdo byosdo®yga oj@oy®o
bogmog®gdols (bob) Tgygobs, doOMRMIymo  g89JBon Lom@ddoMgdymo  godoms@dymo
RmAg50L bgsdomby, GmIganoi brgds Jodmgmdygmo (Fgomygzemgds). Fymol dgw-
Vggo obgm gm@gdbdo, @mdgmbsig oJgl Jop@megmdygmo dops bgosdodo, aodbgegdiy-
@05, 09dae omesl 5GoMgdl Jogdl o [ymol m@mJml. asbbmysmmgds, Lodgbo
dolbogngdol dJo@mamdobsizool dglobgd, dgdwgaos.

d0MMRMdYE b J0EAOHMBMI0boM oY@ FeMMgeb Jobomsl Fymol godogody-
o0 dgfmge 305]B0g9me o6 5]JglL. sdo@md domo aogwgbmes oliggengdolsl ob [yom-
0ob  @oEbsbl dgbgdoll WML bobosmegds ¥dbodgbgerm  Lowowom s doGomswsw
3obolobrgmgds  (yoa@o dgmeggo  bodygdol boFogols bmdgdom. odogg ©OML  o@m-
Rmdge doboesl Fyoa@o hodod@golsl gl aoomgdom dg@o Fyomdmsbods, @owasb
©0535Fgd0m0 2oMgasbo s(bggs [yoel ko@bboli woyliggergdgen gm@gddo, 5dgzgol @
o 3gmaxg 35g@L. hodo®golols dJo@OMPMdobszos MBS dg@ow ob bsgmgdoe 533009l
TyodmoboJdols Lobhdodgh. 09dzs Fyodo dogrosh @obsbls ymaubol dgdmbgggsdo
300AMRM0boO oo dobogrsiz bpgds olgmo, OMyMME sSO30EAOMRM0boM dyeo.

do®mmxzmdobo@gdygmo  Logs®ol dbodgbgenmgsbo  aodm@dbgyammo  mgolgdss ol
0md  gFobsodwgagds G gm@gdol bgosdo@ol ©sbggmgdol s @gbol  3mblE®Y]-
30530 g g3ol, 9bs@hybgdl (ymol m@mndaols dmegigmgdl 9bsdl woyybpodwgls
do®mbsobmasizom dosbogol Bmemgsb LEHOYJHYOSTo ©s sdygodsw 9bdybggmymal
3MIBAAHL Logbmg@gdgan dgbmdsdo, ozomgdl @s do59M0l ko®dFgbosbmdsls.

©>b3gbs

dologmols  mgoligdgdol  3m33engdldo, @mIganoi  osboboosmgdl  dol  ImJdgogdsls
Tyeools dododm, syioegdgeros hog@mmm (yodgogamds, g.0. 9bsdo dgobs@hybml mgo-
Lgdgdo (yaols boby®darogo bgdmdgogdol dgegase. gm®mgsbo bodgbo dsbsgmols Fyoem-
3909305, dom dm@ol 39996@0L boggydgge by Wodbowgdymol, sdmowgdygaos (39d96-
Bob Jgol dgdoygbgero bofoemgdol Fyse@o blbowmdsby, o6 dommsb Jodoy® g@mogH-
0Jdgegdoby ob dobdo goblboan do@oengdbyg o Folgds Gmyma3 39996G0L  Jgob
3OOMbos. J0EAMBMEYEo  bgEs30MY-5JBoY®ao bogmogdgdols (bsb) Dgygsbs obgangdls

o3 30m3gbl. 5335050, gl aoggds d0EMMABMYEMbs Aoblibgoggdyeos Fys@eggmbam-
dobs o Fyomdgogamdolbspsb, do@mumdobszos bsdgh dobsgsl @ bpol os@3 Fyoe-

9gobopl s 5@ Fyodggal. dop®ed dodmamdoboios hggymgd®og sdomaagdls bo-
‘dgbo  dobognol Fyomyggmbomdsls s Fyomdgogymdsl, 0dwgbse, G®mI 3mblEOYJE00l
Fyamologob sdemol woigol gl dgmmpo 0dgbls 3Gs]Gogyen 360dgbgarmdsls.

ROBIGOIGHIDS

Lo hoJmgsbo. Lsdgbo dobsgngdo. -mdoanolo, Ggdbogy®o gbogg@bodg@o, 2019, 232 43.

2. go. ganodosdgoeno, ©. aucdygbody, o. hoJmgsbo. dgdmbmdzmebgmds. -mdogolio, Ggdbogy®o
460390 Lo@gdo, 2021, 272 a3.

3. Kamckos I1., Ko3znor B.B. I'uapousossinuonnsie MaTepuainsl. —Mocksa, ACB, 2014, 240 c.

4. Bapabanmukos I'. CrpourtensHbie MaTepuaisl. -Mocksa, KnoPyc, 2021, 443 c.

SUMMARY

FACTORS AFFECTING WATER PERMEABILITY IN CEMENT-BASED CONCRETES

Chigovani A.B., Nebieridze N.V. and Tsinadze Z.0.

Georgian Technical University

Moisture in contact with the material and penetrating into it can adversely affect the operational properties of the
material (strength, thermal insulation, frost resistance) or cause corrosion, and sometimes even its disintegration.
Concrete is a capillary-porous mass. Concrete pores can be appertained to all volumes that are not filled with
solid matter. In structural, dense aggregate concrete, the pores of the cement stone are the main ones. Pores
determine the penetration of concrete, and the study of the influence of various factors on it is an actual issue.
The introduction of hydrophobic surface-active substance (SAS) slows down the concrete corrosion process.
Hydrophobization usually increases the waterproofing and water resistance of the building material, so much so
that the method presented in the paper for protecting the construction from water disintegration acquires
practical importance.

Keywords: concrete, pores, permeability, filtration, filtration coefficient, structure, defects, capillary water-
cement ratio.
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AR R

SUMMARY

ESTIMATION OF THE RADIATION GAMMA BACKGROUND

Gamishidze Z.M., Nagervadze N.M. and Gamishidze G.Z.

Batumi Shota Rustaveli State Universiry

Georgian Technical University

Radiation is ionizing emitting that causes irreparable damage to the surrounding environment and living
organisms. Interaction of ionizing radiation with matter causes ionization of atoms and molecules. lonizing
radiation includes gamma-, alpha-beta-, and neutron radiation. Radiation exists literally everywhere in the
human environment - in water, food, and air. Its level varies in different environments. But the biggest danger is
that radiation affects the body indiscriminately - a person does not have sensory organs that can perceive even a
significant dose of radiation. Every day people receive a minimal dose of radiation without realizing that
radiation has a devastating effect on their health and the health of future generations. From the point of view of
radiation assessment, it is appropriate to measure gamma radiation, because it has a high penetration capacity in
contrast to other types of radiation. The aim of the paper is to show what radiation is, what properties it has, how
it can be measured, and analyze the radiation gamma background around us.

Keywords: radiation background, gamma radiation, dosimeter, average dose, effective dose.
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SUMMARY

ENERGY EFFICIENCY- THE NEW REALITY OF ENERGY

Jishkariani M.N. and Jishkariani T.S.

Georgian Technical University

Georgia, as a signatory country of the United Nations Framework Convention on Climate Change (UNFCCC-
Paris, 2015), undertook to reduce the emission of carbon dioxide (CO2) into the atmosphere by 20-25% by 2030
based on the implementation of energy-saving measures. In order to achieve this goal, it is necessary to minimize
the share of organic heating consumed in the energy, industrial, household, construction, and transport sectors, to
introduce innovative high-efficiency technologies, to implement energy-efficient measures in practice, to
effectively use local heating and energy resources, renewable energy sources and alternative heating, and to
carry out scientific research and Immediate start of trial and construction works.

Keywords: Energy Efficiency, Carbon Dioxide Emission, Carbon Emission Factor, Thermal Indicators of Fuel.
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SUMMARY

METROLOGICAL STAND FOR TESTING A HOUSEHOLD GAS LEAK DETECTOR

Epitashvili 1.Z., Makhashvili K.A. and lashvili N.G.

Georgian Technical University

Engineering Academy of Georgia

Gas alarms and detectors are designed to detect leaks and identify household gas in residential buildings and
buildings. Gas detectors must comply with current standards and regulations, which must be confirmed by a
certificate. A gas detector certificate of conformity is issued after testing, calibration, and verification of the
devices.

Keywords: Detector testing. Metrological stand. Domestic gas. Verification method. Certificate of conformity.
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SUMMARY

ABOUT THE INTERNATIONAL CERTIFICATION OF THE HOUSEHOLD GAS LEAK
DETECTION DEVICE

Makhashvili K.A., Epitashvili 1.Z. and lashvili N.G.

Georgian Technical University

Engineering Academy of Georgia

Certification is the logical conclusion of the process of creating a new measuring and control device.
Certification of the device confirms its compliance with current technical regulations and standards. The gas
detector, designed and manufactured by us, mainly complies with the requirements of European standards
EN 50194 and EN 50291.

Keywords: domestic gas, gas detector, certification, device testing, metrological stand.
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SUMMARY

DECENTRALIZED WATER SYSTEMS FOR SUSTAINABLE AND RELIABLE WATER SUPPLY
Chitiashvili G.B. and Tsinadze Z.0O.

Georgian Technical University

The water supply sector is under enormous pressure due to the increasing demand for water, caused by
population growth and changing lifestyles, as well as the need for rational use of freshwater resources to protect
them. Deterioration of water supply infrastructure makes it even more difficult to meet water needs. The
combination of source and water supply issues contributed to the consideration of sustainable and reliable
alternatives for future water supply management. On-site wastewater reuse is one such alternative that is
growing in popularity due to its several sustainable advantages, such as affordability, energy savings, reduced
freshwater demand, and less wastewater runoff. While researchers have explored various water treatment
technologies that ensure the economic viability of water supplies, our article examines the study of increased
water supply reliability when traditional water supplies are supplemented with on-site wastewater reuse. A
powerful computational model is developed to quantify the reliability of traditional wastewater and local
wastewater reuse systems in a given study area. Results showed that with local wastewater reuse systems, supply
reliability increased by (17%,). A one-way sensitivity analysis based on the results showed that the observed
reliability improvement is sensitive to system age, pipeline internal wall thickness, treatment efficiency, and
allowable use of reclaimed water. Additional research is needed to examine the significance of this increase in
reliability, considering the life-cycle cost and energy impact of the on-site wastewater reuse alternative.
Keywords: reliability, water reuse systems, decentralized infrastructure systems.
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SUMMARY

THE USE OF HEAT-TREATED TKIBULI COAL IN THE CHARGE OF SILICOMANGANESE
INSTEAD OF COKE

Kevxisvili G.Sh., Juluxidze A.G., Chumbadze M.T. and Sigua L.R.

F. Tavadze Institute of Metallurgy and Materials Science

This article considers the possibility of replacing coke, in the smelting of silicomanganese, with Tkibuli coal.
The study of the metallurgical properties of Tkibuli coal showed that this replacement is technologically and
economically feasible.

Keywords: silicomanganese, Tkibuli coal, coke, reaction zone, electrical resistance.
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SUMMARY

PROCESSING OF OPEN-HEARTH SLAG

Juluxidze A.G., Chumbadze M.T., Loria J.B. and Abesadze R.K.

F. Tavadze Institute of Metallurgy and Materials Science

The possibility of processing Rustavi open-hearth slag is considered in this paper. As a result of the melting
using briquettes, an alloy was obtained, which (that) can be used as scrap in the production of any steel grade.
The resulting slag, with a low content of iron oxide, can be used in the production of cement.

Keywords: open-hearth slag, wastes, iron oxide, briquettes
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SUMMARY

HISTORY AND MODERN STATE OF STUDYING THE CHEMICAL COMPOSITION OF BORJOMI
MINERAL WATER

Shavgulidze N.A.

Georgian Technical University

The article discusses the history of studying the chemical composition of Borjomi mineral water since the
Thirties of the nineteenth century. The structure of the chemical content of the Borjomi mineral water deposit
during the entire past period has been confirmed.

Keywords: Borjomi mineral water deposit, exploitation resources of mineral water, chemical composition, total
mineralization.
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2. Chuanxin Zong, Xiaoquan Yang,Derong Chen, Yuan Chen, Haoli Zhou, Wangin Jin, Rational tuning of the
viscosity of membrane solution for the preparation of sub-micron thic kPDMS composite membrane for
pervaporation of ethanol-water solution ,Separation and Purification
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SUMMARY

STUDY OF THE DEPENDENCE OF THE CHARACTERISTICS OF MEMBRANES OF DIFFERENT
THICKNESSES ON THE PERFORMANCE OF BAROMEMBRANE PROCESSES

Bibileishvili G.V., Gogesashvili N.N., Javashvili Z.D. and Kakabadze E.G.

Engineering Institute of Membrane Technology of Georgian Technical University

In the paper, the performance of polyether sulfone membranes of different thicknesses obtained by the phase
inversion method at different temperatures of the coagulation bath is studied. The results of the study showed us
that the 10% composition of the polymer in dimethylacetamide is the optimal recipe for obtaining membranes
(P8) with the most appropriate structure and characteristics for baromembrane processes.

Keywords: membrane, polysulfone, phase inversion, productivity, membrane thickness.



LSISANEIRLN bS06IN6(Y) LOSLELI60, GEORGIAN ENGINEERING NEWS, Ne2 2023 49

43605@030 VIROL KdFIFo330L 35@(MBIdAES6IR0 3@(MBILAGOL 33 I30L
5™M303&M0 153000 SRKBORMIGO30 RS LOIANSTMIGOLC) IRIMBS>AHIMSOL
965R0%0

4060 g0dgomo @.3. Mdb3bs>Tgogmo @.s, 354565d9 g, Xogd>dgogo b.go.

Lago@mggmml Ggdboga@o 960390Lodg@ol dgdd@sbymo &gbmmmaogdol Loobgobee
0bLGod o

bo'd@mmddo gobbogoyero gdd@sbgdols s doMMIgIdGsbymo 3Gmi3glgools jgeng-
3oL bmgog@mo  Lsgombo Jggbgds blbosdgdol ao{dgbosl, aozMos@mgdsl, ¢g@sJiEom-
bo®gdol, LEgHogobsEosl s 3mbi3gbG®omgdsl Yan@@osgom@@sioymo dgmmwols yo-
dmyggbgdom. sbggg d9bgdMogo (ymol ©@odydoggools  dgddb@sbyao obos@as@mgdol  ©o
Logog@E@sEom 3memodgdgemo d936Msbgdols dgddbols s aodmygbgdols 3@mEglgdl.

h3gb dogd oIy doggdbygmos  dybgd®ogo  Fymol 03(dgbo s  dgddb@sbymo
Roa@®s300l dmfFymdogrmdbgdo, Tymol wsdydoggdols dgmmwo, godmambgds gbgds d4y-
bgd®og Fyodo s@OLgdymmo dobs®gggdbol dmEzomgdsl g E®ogom @A®sEoymmo 39dd@s-
bgdols godmygbgbom. ge@@sBomE@sEoYEo 30m3glo os®ol Fymol 2s§d9bwol yg9-

obg 989JH YO0 s g3mbmdoydo Lsdgom gds.
J3gdmm  dmyggobognos 3gddb@sbgdols dgddbols ©o do®mIgddb@msbyemo 3Hm3glgdols

3350930L  bmgog@mo Igmmeo, Geym®i hggb dog® sdydoggdygemo slggg Log@msdm-
Aobm 353 9bGgddo dmgdygmo. s@bodbymmo godmaeoggdols sbognobo  bganl 3Fymdls
05b5dgMmgg Bodol dgdd®sbgdol JgJdbols s do®mIgddb@msbymmo yogmaol 3Gmgligdols
3350930l m3@odobsosb.

Internal pressure type ultrafiltration membrane separation water purification system and
method — godmambgds [1]  obognogl  dos  {bgg0l Bodol yao@@osgomB@saoyemo dgad-
d@sbol  FPyanol 20dFdgbe LobEgdsl s dgomel, Gmdgmoi dmoisgl boagds® sgbl,
‘Jos [bggol Godol geE@sgomE@scogeo 39dd@sbol gom@dsiools dgdsbobdl, m@
slyggmeggool dgdobobadl, yoygom@E@sgo ymol ogbl o 3mb@dmanol 3gdobobals;

©5606d9Mgoygo Yo BOsBow FA@sioygmo dgddbasbol Aydg blbo®on  yofdgbwo-
Lol [2,4] dgbodangdgemos  geo@@ogo@m@B@bg ©odhgbogo m@ysbymo bogmogdgdgdols
sdm@gds, o3 59dxmdglgdl dgdd@msbols Fo®dowmdsl, [bygol, 9b@ybggerymeals d9ds-
@560l g0dFdgbwo LobEgdol LEsdom @ dgdomdsb.

aodmambgds [3] — Remineralization of desalinated and of fresh water by dosing of a
calcium carbonate solution in soft water — gbgds {yarol ©sdydoggool 3OmEgLL ©s od
30m3gLdo 3o 30930l goMbmboBoli 2sdmygbgdsl. gg9@dme, Fymol Ggdobg@smobsiools
30m3gll, @mdgaroi dmoisgl  Fymobs ©s  gom@ogdol  jo@dmbs@ol  Fyomblbo@ols
dofmegdols g@s3gol.

350 9b®godo [5,6] aobboanyanos ds@ogosbo [ymgdosb, Lsldgmo Fyeols bo@ol-
boll dJmbg @ 3bod0 Fyamoli Fo@mdmgdols dgmmeol ybOybggaygmes g @@ogoe@@e-
3090 d9dd@sbyao LoliGgdom.

Method for treatment of water containing humus matter for the production of drinking water
with enhanced coagulation stage using inorganics polymers of AL and activated SIO, [7] —
3odmambgds  gbgds d9bgddogo Fymowsb 3¥dylol bogmogdgdols dmEoagdols dgmmels
Lalidgano Fyemol ba@obbol LEsbps®@ol doboswgdo, GmIga o gmsggesiools g@o3-
by godmoygbgds Al-ol sOsmAsbymo 3m@0dgmgdo s as5dBoy®gogmo SiO2 jmb@d@m-
oM goo PH ©0535bmbTo. o3 Igmmwon Fysado 39dylols dgdggermdol dgdiEodmgdols
doJLodogry@o  9839Jdo doow§ggs Jodogo@gdols dobodsgnyg@o dmbdo®gdom ©s Lalidgen
FTyoedo bo@bgbo sgondobols gz009@gloo wodseno dgdig9e0mdom.

Tyeools @gbyy@dligdo sy@Eogmgdganos 353MmoM0mdol gobgoms@gdolingol, asbls ym-
@960m Lolidgemo Fyaoli glogg@mnbmgds, @mIganoE 300300 3og3d0®dos sesdosbgdols
Lomabgbmsb, xsbdOmgmmdsbmsb. d9bgddogo Fyemol §sdFdgbpo dgddb@sbyemo gogm-
B®o300l JmFgmdogmdgdo, Fymol ©sdydoggdol, d9bgdocdog Fyoedo dgfmbogoo bofo-



50 bLSISBDIIR I LSO6IN6H(M L0OSLLI60), GEORGIAN ENGINEERING NEWS, N2, 2023

53900ls s JobsMgggdol dmizogmgdols dgmmegdo YerG@sgomG@sEogEo dgdd®sbgdols
35909496600 0539 doggdyemos 353 gb@gddo [8.9].

Sd@0oe, (omdmwygboa 357963 godo dodmbogaaos dgdd@sbymo obo@ystg-
b0l 99ddbols o Fyeol ygan@@sxgomB@scoygmo 30miglgdol 33eggol msbsdgo®mgyg
359X mbgbgoymo dgmmegdo dssgo bo@olbol Lobdgamo Fyeol  dolbowgdsw.

L0BIHOBD TGS

1. Internal pressure type ultrafiltration membrane separation water purification system and method

CN115417516A /2022.

2. Akind of chemical cleaning method of ultrafiltration membrane CN107398185B/2019.

3. Remineralization of desalinated and of fresh water by dosing of a calcium carbonate solution in soft water

CN103827044B/2017.

4. Method for cleaning ultrafiltration membrane CN102397752B/2013.

5. Method for producing freshwater JP2008100220A/2008.

6. Water treatment system for producing drinking water and its operation method JP2007181822A /2007.

7. Method for treatment of water containing humus matter for the production of drinking water with enhanced

coagulation stage using inorganics polymers of AL and activated SIO2 EA005501B1/ 2000.

8. &. dodoangodgogo. Fymoli 3933@sbgemo Logom@@szom InFymdommds; 35&9b@0, aodmymbgds
2379/1998.

9. 3- dodogngodgogro.  Igdo@sbymo  Logom@A®sgom  Jnfymdommds; 35 gb@o, godmambgds
1784/1997.

SUMMARY

ANALYSIS OF LOCAL AND INTERNATIONAL SITUATIONS OF SOME RESEARCH ISSUES OF
NATURAL FRESHWATER ULTRAFILTRATION PROCESSES

Bibileishvili G.V., Tananashvili L.A., Kakabadze E.G. and Javashvili Z.D.

Engineering Institute of Membrane Technologies of GeorgianTechnical University

The local and international patent works discussed in the paper reflect the current situation of the field specifics
of natural water treatment in the world and determine the appropriate priorities for the ongoing scientific
research in the institute, as well as the creation of a patent search field.

Keywords: patent, natural water, water treatment, membrane, ultrafiltration.
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SUMMARY

THE ORETICAL AND EXPERIMENTAL STUDY OF WATER FLOW FOR DIFFERENT
GEOMETRIES OF THE PRESSURE CHAMBER

Bibileishvili G.V., Kuparadze L.P., Butchuzi T.G. and Javashvili Z.D.

Engineering Institute of Membrane Technologies of Georgian Technical University

In this paper, research has been carried out to determine the parameters of the turbulent regime of the pressure
chamber in baromembrane units. Experimental research carried out under turbulent conditions has shown that
the geometry of the pressure chamber does not significantly affect the specific capacity of the apparatus.
Keywords: pressure chamber, Reynolds number, turbulent regime.
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SUMMARY

STUDY OF ISSUES OF STRUCTURAL ORGANIZATION OF POLYMER IN

ACCEPTABLE COMPOSITIONS OF MICROFILTRATION MEMBRANES

Bibileishvili G.V., Gogesashvili N.N. and Gogiberidze 1.B.

Engineering Institute of Membrane Technology of Georgian Technical University

In the paper, the issues of structural organization of polymer compositions of acceptable different compositions
of the membrane PES/DMAc/CaCl,, PES/DMACc/CaCl,/PEG, PES/IDMACc/CaCl,/PVP are studied using solution
viscosity, turbidity, sizes of nanoparticles present in it and optical microscopy. The influence of the particle sizes
in the compositions and the parameters of the casting solution on the characteristics of the obtained membrane
samples is determined.

Keywords: membrane, polymer solution, microfiltration, viscosity, turbidity.
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SUMMARY

INVESTIGATION OF FLOW HYDRODYNAMICS IN MICROFILTRATION PROCESSES TO
STUDY THE OPTIMAL GEOMETRIC CONFIGURATION OF THE PRESSURE CELL OF
MEMBRANE SYSTEMS

Bibileishvili G.V., Kezherashvili M.G., Kuparadze L.P. and Javashvili Z.D.

Engineering Institute of Membrane Technology of Georgian Technical University

The article discusses the results of theoretical and experimental studies of dead-end and tangential
baromembrane processes, which are related to the study of the optimal geometry of the pressure chamber of
membrane systems in microfiltration processes. The geometry of the developed pressure chamber provides the
flow with the parameters of the turbulent regime and, accordingly, the efficiency and stability of operating
parameters of the microfiltration process.

Keywords: solutions, microfiltration, membrane, turbulent regime.
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SUMMARY

STUDY OF THE INFLUENCE OF THE CONFORMATIONAL STATE OF THE POLYMER AND
ORGANIC ADDITIVES IN THE COMPOSITION OF THE TURBIDITY OF THE SOLUTION.
Bibileishvili G.V., Ebanoidze L.O., Gogesashvili N.N., Kezherashvili M. G. and Gogiberidze 1.B.
Engineering Institute of Membrane Technology of Georgian Technical University

The paper presents a study of the process of polymer dissolution in polymer compositions for the purpose of
studying turbidity indicators (Turb 555 IR) for solutions of different chemical compositions. The dependence of
particle sizes and turbidity of polymer compositions is discussed. As a result of the research, it was determined
that the molecular weight of organic additives affects the physicochemical parameters of the polymer
composition, which determines the course of the phase inversion process and the variation of the specific
performance of the obtained membrane.

Keywords: Polymer composition, particle size, molecular weight, specific capacity
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SUMMARY

ON THE DEPENDENCE OF THE CONFORMATIONAL STATE OF THE POLYMER ON THE SIZE
OF THE PARTICLES IN ITS COMPOSITION

Bibileishvili G.V., Ebanoidze L.O. and Ekvtimishvili G.D.

Engineering Institute of Membrane Technologies of Georgian Technical University

This paper presents an analytical study of polymer compositions on a Zetasizer Nano Zen 3690 nanoparticle
measuring analyzer by dynamic light scattering method. The dependence of the conformational state of the
polymer molecule on the particle size in compositions of different chemical compositions is discussed. It was
found that varying the particle sizes in the compositions causes conformational changes, which affects the
physicochemical parameters of the polymer composition and specific capacities of the resulting membrane.
Keywords: Polymer composition, particle size, molecular weight, specific capacity.
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SUMMARY

STUDY OF THE QUALITY OF ELECTRICAL CONDUCTIVITY OF DEIONIZED WATER
OBTAINED FROM NATURAL WATER

Bibileishvili G.V., Butkhuzi T.G., Mamulashvili M.A. and Javashvili Z.D.

Engineering Institute of Membrane Technologies of Technical University of Georgia

The paper discusses the demineralization process of natural water. A three-step baromembrane method using
ultrafiltration and reverse osmosis was processed to obtain deionized water. The reverse osmosis filtration method
was implemented in two stages. As a result of filtration, high-quality sterile, demineralized water was obtained, the
electrical conductivity of which corresponds to the international standard 1SO 3696 and is 5x10* cm/m.

Keywords: water, electrical conductivity, deionization, reverse osmosis, distillation.
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SUMMARY

STUDY OF THE GEOMETRY AND HYDRODYNAMIC PARAMETERS OF THE PRESSURE
CHAMBER OF DOMESTIC SPIRAL-TYPE MEMBRANE DEVICE FOR

ULTRAFILTRATION OF WATER

Kuparadze L.P., Gogesashvili N.N., Ebanoidze L.O. and Javashvili Z.D.

Engineering Institute of Membrane Technology of Georgian Technical University

The article discusses the results of theoretical and experimental studies of the geometry of a high-pressure cell
and hydrodynamic parameters of domestic spiral-type membrane equipment for the ultrafiltration of water. To
select the optimal conditions for mass transfer, the granulometric composition of natural water samples, and
qualitative and quantitative analyses are carried out. For ultrafiltration, membranes with a pore size of 0.05
microns-0.1 microns were processed and created, a laboratory cell of a working unit with different geometries
was created, manufactured, and tested, and a range of changes in the parameters of the hydrodynamic regime
was determined.

Keywords: ultrafiltration, hydrodynamic regime, membrane, high-pressure cell.
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SUMMARY

BACTERIOLOGICAL RESEARCH OF NATURAL WATER AND WINE MATERIALS USING
MICRO- AND ULTRAFILTRATION PROCESSES

Bibileishvili G.V., Mamulashvili M.A., Butchuzi T.G. and Kakabadze E.G.

Engineering Institute of Membrane Technologies of GeorgianTechnical University

The paper provides a microbiological analysis of wine and water produced in small enterprises, family cellars,
and chateaux. The study was conducted to detect microorganisms after applying a microfiltration process to the
test samples. It was established that the microfiltration process allows obtaining high-quality and sterile wine,
which meets the requirements defined by international standards.

Keywords: water, wine, filtration, microorganisms, analysis.
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SUMMARY

DETERMINATION OF TURBIDITY INDEX OF WINE AND FRUIT JUICES BEFORE FILTRATION
AND AFTER MICROFILTRATION

Bibileishvili G.V., Butchuzi T.G., Mamulashvili M.A. and Kakabadze E.G.

Engineering Institute of Membrane Technologies of Georgian Technical University

The results of the influence of baromembrane processes on the turbidity characteristics of fruit juices and wine
are studied in the paper. The turbidity values of the initial samples of wine and fruit juices dominate in the range
of 6-15 NTU. The turbidity values of wine and fruit juices processed using baromembrane processes are reduced
to 0.32 NTU per formazin unit. The degree of astringency of wine and fruit juices was characterized by crystal
clarity, which can additionally be evaluated as transparent, bright, shiny, and sparkling.

Keywords: Wine material, fruit juices, turbidity, baromembrane process.




LSFSANEIRN bLS06IN6() L0OSLLI60, GEORGIAN ENGINEERING NEWS, N2, 2023 75

P-T 3090133330 R0O0MM6-3R35LO BdbdNTMAOL SR3IBOIG0 ORI IV o3RS
Me - C 503330 3(M33MB0CBNIG 3dSLSRIT0

bgggeodg >.0.

Lodotmnggaeml &9dbos9600 96ogg@Lodagdo
»OEd5lgdols s 3M33mboiEog@o dsboagdol™ bobfsgmm-bsdg3bogom 396¢@o

S dobgmddmbodo dgygds @ommbydo do@®oiolopsb (dgdsgegdod@gdgano) s
S doliyg@o oM 3ge0gdologsh. ds@@oiol doMomso @obodbyagdos sendsbyy®o do@(33-
950l (3O0obEsEgdol) odg@s. sendobodg@ols Loddgo3g 3obobabrgmgds  ds@@oiol
doboanol gobogy®-3gdbogg®o mgolgdgdomn s ,o@dslo-do@@oiEs™ Lobsbogmm bgoes-
300bg  Jodoygdo  gOmogdmdgogdom.  dgdsgzeogdo@gdmols  sendslig@o  do@3gengdols
303500,  >3gboyg@mdol  Jnbodo@gdmse  godmoygbgds  ULbgowslbgs  Fgdboga®o  go-
©5{93909%0. 3g0dmne, s3gboyg@se  oJBoydo @ommby®o  dosG@oigool  godmygbgos.
>Olgdgemo  dOmIgbol Jodmboangs s sSbogmobo 83 Logombgdby solidydgdl, @md
439e0obg 933039 498900 gdlL sadolimsb [o@dmJdbosh po@@sdsgsmo gangdgb@gdo, gob-
Lo 30@gd0m 35Md0Fs®dmdJdbgaro mommbgdo. dJogbgosge s@OLgdymo Godmm Imsey-
ool gJl3gMm0dgbGomydmo Isbogobls, xg® Jowgg oG oMol dmarmdwyg dglfsgenowo
> oy9bo@o  seErdol-gommbo  Gobomdm@ols Lobwgo®by M@0 gd o oG-
dogoemo bmbol LEA®YJH g0 ge-gsby®o dpymdsmgmdols 3obmbbmdogmgdgdo domoen@gd-
39053 9O gm0 bgdmJdgogdols @™l [1-7].

Sedoly®  3@ol@Gomgdls s  gommby®do  IsF@oiol  gmddmboiosl  dm@ols
doogmo  {g9d3g®s@g®gdols 3oMmmdgddo dodobsdyg 3GmEgLgool dgJobobdol ws  jobg-
Bogol @®ds IgLFogansls bgenl 9danol ol Jgmemmemaoygdo ©s Ggdbogy®o Lodbg-
9960, @MIgo3 SOLIEMIL sedsbyg®o gAolEsmgdols dzodg bmdgdol godm. ogbgos-
go sdobs, sdgboydo dogngdols gods Jo@psdodmo Jggnsbgoobs s@Lgomdl Gogo 0M0do
dgomegdols, @mdgeboi  0d@ggosh  Lodgomgdsl  @ommby®do  dosG@oiEol  sandsliols
d0dom  503gboy@mdoll goo@gdomo  s@sMoMEYbmdMogo  dggsligdbolsmgol. sbgm  dg-
0ol 35bg39mgbgds TRS dgmmwo — asbogo Bgbgol dogns, GmIganoE GoGmm ysdmo-
49690> 390539 dobogngdols dglfogaolol. oliggg, sedoliy®@ 3@olEomgdls ©s gommby®
do@@o@sl dm@ol  s@lgdgmo  gOmogemJdgegdols  bobosmol  sebs(gdo  9dgdagb
‘dgd:mbgggedo aodmoygbgds gegddOmbymo s m3Gogy®o dogdmbgmdos [8].

Lodydomlb Jobobos s@Lgdymo dgmmwemamaogdols yodmygbgdomn Me — C Loli@g-
dodo P = T 300mdgddo sandsligmdsmboizoyg®o dobsgngdols hodmysamodgdols 3@m39Ldo
d0dobs®yg doGoms Goboms do@ol gOHmogdOmJdgegdols bsbosmol sbogrobo s oI
Sbogroboli boggydgge by godyggumo 3obmbbmdog®gdgdols godmgangbs.

TRS @glpo — aobogo Bgbgol dogrols goblsbrg@oli @gbdo godmomgagds:

oy =3PoL/(2bh*) (1
ooz, L h 0o b s@ol 603y9dol Log@ddg, Lolidg s Logebg, bomenm Po — dmwegdyeo

dogms.
3M33mboioyg®o dobogools Fgbol Loddgozg aobolabrgdgds Gmym®3: [8]

G, =0y (1‘@1)+be ¢, (2

o3, Ob, Obo @ Obf 50l 3md3mbo@Gol, ds@@oEobs s s@oMgdyeo God@ols Ggbols
03B 3039900 dgbsdsdolow, bowm @1 s@ols Bod®ol dmEgEmMmdomno GO J3os.
sedoliyg@o LgydgbBgool dodo@mgbom sbogmgoy@o aob@magds hoofgdgdes:

Opb ~Obro (I'Sd )+K6bbd Ss (K>0) (3)



16 bSISBNEIRON bS06IN6H() LOSERI60, GEORGIAN ENGINEERING NEWS, Ne2, 2023

bo@o(3, Obbo, Obbd, Obb >0l TRS-Lo do@@oiol, s@dsbobs s LgadgbBol dglodsdolsg,
bogoem S¢ s@ol sendsligdol Lodgg@mogg Ro®mdo.

TRS Fgbpol os@bo dpymds®gmdls 0dsdo, @md TRS-ol 36093bgemdgdls dm@ols
bbgomdgdo LgadgbBgol dm@ol serdoligdom s godsbm bdoMs godmoygbgds, @md
dggnobogl gogdo@ol Lod@go3g sedsbls o ds@@oEsl dm@ol. sdmbogsa §9@F oo
doowgds ol aoMgdmgds, M3 goendobm  Lgadgbdgool (byxgms Ugydgb@gdol) gobogo
33900L LodB 3039900 ymggermgol dgGos sgrdsbosbo bgadgbBgdol 0dsgg dohggbgoemgdby.
sedolilbs s Jo@B@oiol dm@ol gogdo@ol Lod@goEol dgoos®gdom sdsgro dbodgbgene-
bg60L 253m (Jgs®gdom @ommbo-@ommbo 353300 gomsb gos®gdom)  GoiE Jo@sos
LgadgbBdo  sendoligdols  3mb3gbB®oEos, dom  bogangdos  sedsligmddmbo@ols TRS-ols
d60dgbgenmdgdo.

sedoliy@o  bgadgb@gdol TRS dgmmwomn aobogo 339m0lL Bgbgobyg 2oblobrgds
boOog@mEgdmes  aodmaeol  hos@omgdom  LodfgaGommgsb ®e9bgobyg  9bogg@logny®
90 9J0mdgdobogy® aodpegx dobdobobg (P-5) aodg og@ygmo 3mb@d@maom.

Lod@ ool begs®dl Mybgoby gomgmoom asdmbsbyagdom:

o....=3Fl/2bh? 4)

@by

LowosG, on Lodd ool begsos as®oopstodn mabgsby, 6032, F — wmo@gommgs, Gmdg-
o bogo®ms @gbgolmgols s gobmdogro bodydols G@gggol dmdgb@do, b. | — dsbdogno
30 0b® o Loygdgbgdols mg@mdgdls dm@ols, 33; b — bodydols Loasbyg, 33; h — 6odydols
Lodogmeng, aobmdoano dgogdygmo s@Ggodmgols ds@omgery®o Jodo@myagdom, dd.

h3gbli dgdmbgggsdo, oedslgdol ImEyemdomo  dgdggemds  8%-os, sdo@mad
Sedoligdol Lodygogm babmgsbo Lodggmogg dgowygbls 0.008 = 0.43, bogom  Lodygoam
b0dggM039 BoGOmdo dgoagbls 70.082 = 0.186.

>0 dolgmd3mboioy®d Lol gdgddo Lbgoslbgs @omnmby® Jo@®oEsbmseb sandslig-
b0l sdgboy@mdols Igbsbfogmom 2sdmygbgdyeo ogm sendolimddmbo@ols TRS dgmm-
oo 3bogo  3gmol Hgbgol dgmmwo s doggogmo Jowgdgaro Habgool gargdH@m-
byyan-m3@ogy@o dogOmbim3ygao dgmmeo.

5bodbyao  Igmmegdol  2s3mygbgdom  goggerggom  bobdo@dswols  dods@m

33390000  25bLbgsggdgmo  Jodoyg@o of@ogmdols dJmbg gangdgb@gdol dgdiggewo  @oo-
0mby®o do@®oizol IJmbg sendsliy® Lgadgb@gdl.

by@. 1. >adslizmddmbo@To godmygbgdygemo ACIL25 3s@gols ©s 400/315 ok (33000556901l
bgeomgbygdo Sadsbigdols g@mol@smgdo

omemby® do@@oEor (993330 9ee) aodmygbgdymo ogm dgdwgao dgdowagbenm-
b0l dgbosbmdgdo:



LSISANIIRN bS06IN6() LOSELI6N, GEORGIAN ENGINEERING NEWS, Ne2, 2023 77

e Ygdzz0gmmo M-1, dgdopagbermds Cu—80%, Sn— 20%.
e Jgdz309@0 MGN, dgdowagbermds Fe—47%, Cu— 32%, Sn— 8%, Ni— 13%.
60d9dgddo godmygbgdymo ogm dssgno ba®olbbols sendsliy@o Imbem@olFsagdo
dodgom AC 125, g@sjios 400/315.

gb®omo 1. 3sbogo 33gmol Ggbgol dsgmol 360Tgbgarmdgdo

bgadgbdol 030 TRS, onp/d3s Lod@gozob
Jgdo@agbgmds 6099T0 1 | 603990 2 | 6odydo 3 | 1sD. 360Fg. | ©obogotpo,%
o li92d9b@0 560 610 590 587
Cu-Sn send.a oM 9dyg 20
o li92d9b@0 392 427 413 410
S doliom
o9 d9b@o 1000 1120 997 1039
Fe—Cu—Sn—Ni send.ao®gdy 21,5
olgydgb@do 880 950 850 893,3
S doliom

TRS godm@obsmgol  gsgbmdwom  60dydgdl  bmdoon 4033X8IIX6dd.  bodydgdo
(3bggdmes 3bgeo ws{bgbgol dgmmwom P = 40066/82' T = 750 — 820 °C, =120¥3. go304-
Lo@gdwomn Loddgocol db0dgbgermdgdls gobogo gggmols Ggbgobg (0wybgobyg). dgdpamd 3o
dogOmbgmdygeo dgmmeon bpgomes Ggbogol bgwsdo@ol sbognobo. b@.1-do dmyge-
bogmos Igb{ogamoao sandsliosbo s gogdslbm ULgydgb@gool dgdswagbanmdgdo s TRS
(322900b Bg0gp950.

Jowgdymo dggagdol sbognobo bowymeal, Fe — Cu — Sn — Ni dgdsep gbenmdols
1g3d96@gd0l PROM oo sedobpsdg®ol 9bsdbg, Mo aodmobs@gds (30809ddo 30
©s 21,5 % Loddgoaol @obsgs®ao. Loddgzoaol wobsgodmao Fe — Cu —Sn — Ni dgds@pqb-
ool Lgadgb@godo — 149-x9@ Cu — Sn dgdowygbanmdols 3md3mboiogdmsb dgosdg-
dom. @53 IgBYggergdl Iglodsdolo sdgbool dogngdols do@gdoby o @sdsi hggbo
300Mabmbom  asdmbs@ygmgds gbos 0mboml sadslisdgmols dobslboosmgdargdols aoyd-
xm69Lgdsdo. Jggdmm dmygobogos sendslidgdizggero Lgadghdgdol Bgbgdol bgwsdodg-
b0l g gdBOmbyadogdmlzmdogmo ©s330M39d0L s 33mggol dggagdo.

by@. 2-bg dmggdyeros d@obyxsml (Cu — Sn) gdsgogdo®gdgendo  hodibgodo
AC 125 3ot 30l 400/315 333 g@sji3ool sendslig@o 3@obEsw gdo.

b@2. M-1 (Cu80% — Sn 20%) + AC 125 400/315 9383bgotho 6084 3gd0




18 bSISBNEIRON bS06IN6H() LOSERI60, GEORGIAN ENGINEERING NEWS, Ne2, 2023

Fomdmeagboano sadsligdo ©oxgoJbo@gdymos @ommby® as®gdmdo dgiEbmdols
9309y gmggeage®o boenygao ©sbosbgdol gomgdy. sendsligdo g@obEoggdols bgwsdo-
0950 bygomss bgosdo®byg ymggmags®o @ommbydo ggomol gomgdy, Go3 dg@yggegdl
E0nmbydo do@®oizobs o os@dslgdol bylE 9YOHmogdmJdgogdsbyg (sdgbool s®o@lig-
dmdoby). gOolGoggdols o FoB@oEol Lobobwg®m bgosdomgddby (d9wggddo) bmysb
goJLodpgds 3b0Tgbgarmgsbo  Lowowols bod@ogngdo. ymggarogg gL IgByggergdl, @mI
sendoliadg@ols bogngdo dgepgds dbmenme d9dsbogy®o dwggbgeoloysh.

25b6lbgoggdygao Lydomos Fomdmpagboano Fe—Cu—Sn—Ni sendsliol bgosdodby.
S oa-5eoy ‘dg0bodbgds @ommby®o doG@oiol  ggomo. sedolgdls o dos@®oiEol dm-
@0l bo3@sagdo o@ dgobodbgds b ¢93bodgbgerm bmdobss 1 — 5 33d.

by@.3. Fe— Cu—Sn— Ni+ AC 125 400/315 B933bgoto 60dgTgdo

4mg9e0gg ssLAYOgoL 3oM3399o s3gbogdo 9Omog@mJdggdols s@lgdmdsl,
Mo 99kggo aob30Mmmdgdygmos Fe-ols s Ni-ol dgdggemdols dooemo  30b396¢-
Go5300m (60 %), @mdganboz mogol Ib@og bolioosmgdosh Jodgo ©sdsliggergdbanmboms
> 5dgboom sadslol dods@o [9].

doggdgmo  Bgrgagco  boRymygb,  sdmygbgdgmo  33arggol  dgom@mampools
99356 YAMIobY s 235deggl 0bgm@Isiosl sendsl-dg@omol godymey bgosdo®mby
dodobs®yg OM0gOmJdgregdgdol 35bmbbmBogmgdgdol asdmlogemgbo ©s sbggg obogo
3033000950l 3GMabmbodgdols glodengdermdsl.

L0BIASD IS

1. Zhang,C.; Cai,Z.; Wang, R.; Peng,C.; Qiu, K.; Wang, N. Microstructure and thermal properties of
Al/W-coated diamond composites prepared by powder metallurgy. /Mater. Des. 2016, 95, pp. 39-47,
doi:10.1016/j.matdes.2016.01.085.

2. Duan,D.; Xiao,B.; Wang,W.; Zhang,Z.; Wang,B.; Han,P.; Ding,X. Interface characteristics and
performance of pre-brazed diamond grains with Ni—Cr composite alloy. //J. Alloy. Compd. 2015, 644, 626631,
doi:10.1016/j.jallcom.2015.03.269.

3. Ma, B.; Lian, F. Study on the use of CuSnTi brazing alloy for induction brazing of diamond grits
surface-treated by direct current plasma chemical vapor deposition. Int. J. Refract. Met. Hard Mater. 2013, 41,
339-344, doi:10.1016/j.ijrmhm.2013.05.006.

4. Tillmann, W.; Tolan, M.; Lopes-Dias, N.F.; Zimpel, M.; Ferreira, M.; Paulus, M. Influence of chromium as
carbide forming doping element on the diamond retention in diamond tools. In Proceedings of the
International Conference on Stone and Concrete Machining (ICSCM), Bochum, Germany, 2-3 November
2015;V. 3, pp. 21-30, doi:10.13154/icscm. 3.2015.21-30.

5. Cabral, S.C.; De Oliveira, L.J.; Filgueira, M. Influence of a TiC Coating on the Wear Resistance of
Fe-Diamonds Composites. Mater. Sci. Forum2012, 727-728, 275-280,
doi:10.4028/www.scientific.net/MSF.727-728.275.



LSISANEIRLN bLS06IN6H() LOSLELI60, GEORGIAN ENGINEERING NEWS, Ne2 2023 79

6. Liu, X.F.; Li, Y.Z. The microanalysis of the bonding condition between coated diamond and
matrix.Int.J.Refract.Met.Hard Mater. 2003,21,119-123,d0i:10.1016/s0263-4368(02)00103-8.

7. De Oliveira, L..; Cabral, S.C.; Filgueira, M. Study hot pressed Fe-diamond composites
graphitization.Int.J.Refract.Met.HardMater.2012,35,228-234, doi:10.1016/j.ijrmhm.2012.03.015.

8. ZHU Yong-wei, ZHANG Xin-ming, XIE Guang-zhuo, ZHOU Zhuo-ping, Study on interface between
titanium-coated diamond and metal matrices, Trabs.Nonferrous Met. S oc China, oct.2001, Vol.11 #5, 1003-
6326(2001)05-0717-04.

9. Kieback B. and Sauer Ch. Metallic binders for diamond tool production. Workshop on Diamond Tools. Conf.
Paper, Verona, May 2000.

SUMMARY

STUDY OF METAL-DIAMOND INTERPHASE ADHESION FORCES IN COMPOSITE MATERIALS

OF THE ME -C SYSTEM UNDER P — T CONDITIONS

Khvedelidze A.l.

Georgian Technical University

Educational and Scientific Center of "'Diamonds and Composite Materials"

The work is aimed at studying the interaction between metallic and diamond phases under P — T conditions in
the diamond composite system. The strength of the diamond-metal bond was investigated using the shear
strength TRS and optical-microscopic methods. The character of the interaction of diamond crystals from the
Cu-Sn and Fe-Cu-Sn-Ni system alloys was studied at T=700-800 0C and P=350 MPa. It is shown that the
presence of carbon-active metals (Fe, Ni) in the metal matrix leads to the existence of adhesion forces, which
corresponds to the existing theoretical ideas.

Keywords: activation energy, recovery process.
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STUDY OF SORPTION PROPERTIES OF VARIOUS MATERIALS USED TO CLEAN
WATER SURFACES CONTAMINATED WITH OIL AND OIL PRODUCTS

Molodinashvili Z.F., Kopaleishvili M.N., Gabunia T.I., Tchikaidze M.N. and Shatakishvili T.N.

Ivane Javakhishvili Thilisi State University, Petre Melikishvili Institute of Physical and Organic
Chemistry

Abstract: The properties of natural organic, synthetic organic, and inorganic materials used for picking up oil
spillages, such as oil absorption, water uptake, and squeezing degree, were studied. The main methods of water
purification from oil and oil products, the main types of oil sorbents, and their advantages and disadvantages
were considered.

Keywords: sorbents, oil products, purification, oil absorption, water absorption.

Currently, a huge number of industrial enterprises using various petroleum products pour out
tons of untreated or insufficiently treated industrial, surface, and storm wastewater into lakes, rivers,
and seas. Such discharges cause irreparable damage to the environment. Accidental spills of oil and oil
products also pose a great danger. Due to the fact that oil products form a thin film on the water
surface, and in depth they are in an emulsified and dissolved form, this causes great harm to hydro-
and biosphere objects. Therefore, this problem becomes more and more urgent [1- 4].

To date, there are various methods for the elimination of this type of pollution of the
environment: mechanical, biological, and physicochemical. The most important of them is the sorption
purification of water from oil and oil products [5- 7].

Sorbents must have a number of specific characteristics: significant adsorption capacity,
hydrophobicity, chemical and thermal stability, floatability, and the possibility of regeneration. Also
important are indicators such as environmental harmlessness and cost.

The efficiency of oil absorption depends on the chemical affinity of the sorbent material and
the absorbed liquid, and on the structure of the material. Oil absorption occurs as a result of rapid
wetting of the sorbent surface with oil or oil product, then oil or oil product penetrates into the porous
structure of the material filling all voids under the action of certain forces [8-14].

1. Synthetic sorbents

Synthetic sorbents are widely used. They have good absorption capacity, but they are more
expensive and difficult to dispose of due to the high toxicity of combustion products. A feature of
synthetic polymeric materials is the ability to change their porous structure in a very wide range
retaining their chemical structure. By varying the initial components in the synthesis of porous
materials, it is possible to obtain adsorbents with predetermined hydrophobic or hydrophilic properties
[ 15, 16].

2. Biosorbents

The term "biosorbent” refers to sorbents that are immobilized by cultures of microorganisms
ensuring the biological decomposition of oil and oil products. A significant number of biosorbents
have been developed, the distinguishing feature of which is the variety of carriers (sorbents) used and
cultures of microorganisms immobilized on them.

3. Natural materials and sorbents based on them

It should be noted that natural materials have a number of advantages — low cost, availability
of sufficient amounts of raw materials, and low toxicity.

For wastewater polluted with oil and oil products, a number of minerals are used as raw
materials for obtaining sorbents. These are aleurite, apatite, argillite, asbestos, vermiculites,
combustible shale, graphite, kaolin (kaolinite), carbonates, perlite, chain silicates (wollastonite),
layered silicates (clayite), frame silicates (clinoptilolite and mordenite), and also ore mining wastes
[17-19].

4. Sorbents based on wood wastes

Wood wastes are products obtained directly from the wood itself — wastes from the processing
of greenery, and sawdust.
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5. Sorbents based on cellulose-containing materials

A number of oil-capacity sorbents have been created on the basis of technical residues from
the production of cotton wool, low-grade industrial cotton, and waste from textile production.

6. Sorbents based on raw materials of plant and animal origin

Sorbents based on vegetable raw materials: the most promising are organic sorbents obtained
from renewable plant material. They are an organic part of the ecosystem and meet international
environmental requirements to the greatest extent. Examples of such sorbents with high adsorption
properties and hydrophobicity are crop wastes, and sphagnum mosses.

Sorbents based on animal raw materials: as a hydrophobic adsorbent for cleaning warehouses
from oil and oil products during well drilling, as well as for cleaning of oil traps at industrial service
bases, at technological transport departments, and at oil refineries, leather dust and chippings are used.

7. Carbon-bearing sorbents

Depending on the pore size, granulated coals can be successfully used to extract contaminants
with different molecular sizes, coarse impurities, and mixtures of polydisperse composition (domestic
wastewater) from water.

It should be especially noted that when evaluating the effectiveness of various natural
sorbents, it is necessary to take into account not one characteristic, but their complex and the nature of
the material. Despite the fact that there is a huge range of sorbents for the purification of water from
oil and oil products, the limiting factor for their usage is their relatively high cost. The manufacturer
should be also taken into account. As a rule, oil sorbents of foreign production are chosen. In our
country, of course, there are technologies for the production of oil sorbents both from natural raw
materials and synthetic ones. At the same time, the cost of these products is an order of magnitude
lower, and the properties sometimes surpass foreign analogs, but the implementation of domestic
sorbents and the technology for their production is confronted by great difficulties, despite the fact that
there is an acute problem of oil spills.

Materials used to collect oil and oil products from the surface of water bodies are commonly
called oil sorbents, as well as oil collectors and oil absorbers. To determine the quality of oil sorbents,
three main indicators are used: oil absorption, water absorption, floatability. The effectiveness of
sorbents for collecting oil is evaluated primarily by the value of oil capacity. High water absorption
can be eliminated for almost all materials by additional hydrophobization [20].

At present, a wide range of sorbents for water purification from organic pollutants is known in
the world and a variety of raw materials are used for the production of oil sorbents [21-26].

As an object to be studied, we have chosen natural, synthetic, and inorganic sorbent materials.
As an oil product, the motor oil was chosen. Qil capacity and water capacity were measured, which are
of great importance when choosing a sorbent. Water capacity is characteristic of the material to absorb
and retain water in its pores. To measure the water capacity, sorbents with a mass of m = 4 g were put
into a glass of water. After 10 min, the sorbents were removed and their mass was measured again.
Water capacity was calculated using the formula B = (m;-m2)100/m, where m; is the mass of dry
sorbent, m;, is the mass of sorbent saturated with water. According to the data obtained, water
absorption was calculated, the results are shown in the following table.

Oil capacity is the ability of a material to absorb and retain oil and oil products in its pores.
This is also an important criterion when choosing one or another sorbent because its effectiveness
depends on it for the most part. For the experiment, the density of engine oil was previously measured
(p=0.9 g/cm?). In order to measure the oil capacity of the selected materials experimentally, the motor
oil was poured into a measuring cup, its volume was measured (50 ml), and the mass of dry sorbents
used was measured. The sorbents were placed in measuring cups containing the oil product. After 20
minutes, they were removed and the mass of the sorbent saturated with the oil product was measured
again. The oil capacity M was calculated using the formula M = (m1-m;)100/m, where m; is the mass
of the dry sorbent, m; is the mass of the sorbent saturated with oil. According to the data obtained, oil
absorption was calculated, the results are shown in the following table.
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Material Oil absorption, g/g | Water absorption, Oil wringing, %
9/g
Natural organic materials
Wheat straw (chopped) 4 4.5 35
Buckwheat husk 3-3.7 2.1 45
Sawdust 1.8 4.5 10-25
Waste of cotton production 8.1 0.25 66
Wool 8-10 5 89
Macroporous technical carbon 4-45 0-15 10-85
Synthetic organic materials
Polystyrene foam: fiber 5 6-11 85-92
Polypropylene: fiber 15-40 1-8 40 -85
Carbamide-formaldehyde resin: 40 0.1 65
powder
Phenolphormaldehyde resin: powder 4.5 15 0.2
Foam-rubber laminated 145-35 1.5-26 75-90
Sintepon 46 40 - 50 95
Lavsan: fiber 4.7-14 3-14 60 — 85
Inorganic materials
Glass fiber 5.5 2.1 65
Praphite, modified 40 - 60 0.5-10 10-65
Perlite 8- 17 0.5 15
Diatomite 20-35 40 60
Zeolite 10-30 25 10-50
Basalt fiber, modified 37 0.5 27

During the experiment with water, the following features of the action of sorbents were
revealed: various materials quickly became saturated with water, but retained it poorly. Others were
slowly saturated with water and at the seventh minute began to crumble into small particles so it was
not possible to measure their water capacity. Some materials slowly absorbed water, but retained it
well, while others quickly absorbed water and, under its weight, partially sank to the bottom of the
glass.

As it was noted above, motor oil was used for the experiment. After placing some materials in
engine oil, they quickly began to absorb oil products. Most of the oil products were consumed. They
had a high oil capacity. Some of them slowly absorbed oil and absorbed a small amount of oil
products. Few units of sorption did not show abilities, while others quickly absorbed oil. The mass of
absorbed oil was more than 2 times higher than the initial mass of dry sorbent.
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SUMMARY

THE ORETICAL AND EXPERIMENTAL STUDY OF THE GEOMETRY AND PARAMETERS OF
THE HYDRODYNAMIC REGIME OF THE PRESSURE CHAMBER OF A FLAT-PARALLEL TYPE
MEMBRANE DEVICE FOR MICROFILTRATION OF WINE AND ULTRAFILTRATION OF
WATER

Bibileishvili G.V., Kezeherashvili M.G. and Mamulashvili M.A

Engineering Institute of Membrane Technology of Georgian Technical University

The article discusses the results of theoretical and experimental studies of the geometry of the high-pressure
chamber and the parameters of the hydrodynamic regime of laboratory equipment with a wide-parallel
membrane for processing wine by microfiltration and ultrafiltration of water. To select optimal conditions for
mass transfer, granulometric composition, Z-potential, organoleptic, microbiological, and physico-chemical
parameters of wine and natural water samples are analyzed. For ultrafiltration of natural water and
microfiltration of wine, membranes with a pore size of 0.1 microns and 0.45 microns were processed and
created; laboratory cells with various working nodes were prepared and tested, the range of changes in operating
parameters on laboratory equipment was determined.

Keywords: microfiltration, ultrafiltration, polymer membrane, membrane unit.
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SUMMARY

FEATURES OF NUTRITION UNDER STRESS

Tavdidishvili D.R., Apkhadze K.R. and Lomiashvili K.S.

Akaki Tsereteli State University

The article considers the essence and types of stress, its impact on human health, and the importance of nutrition
in overcoming the consequences of stress. The "antistress" properties of nutrients are discussed. Recipes and
technologies for meat products have been developed that reduce the negative effects of stress. Their functional
and technological properties and microbiological safety indicators have been studied.

Keywords: stress, antistress nutrition, meat products, microbiological indicators
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SUMMARY

PRODUCTION OF GLUTEN-FREE BREAD USING SOURDOUGH, OBTAINED FROM

NATURAL RAW MATERIALS

Parjanadze T.M.

Georgian Technical University

A recipe was developed and yeast obtained from a combination of potatoes and hops was made from natural raw
materials according to this recipe. Titrate acidity and the influence of yeast on the dough obtained from
buckwheat flour were studied. Gluten-free bread was made in laboratory conditions and its organoleptic
indicators were studied. The yeast obtained as a result of the research can be used in the production of bread,
because hop yeast can be stored for 2 weeks, prepared in 2 days, and can increase the volume of the dough well.
The bread obtained using potato and hop yeast met the organoleptic requirements of gluten-free bread: color,
smell, taste, and consistency.

Keywords: buckwheat, gluten-free Bread, yeast, potato, hop.
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SUMMARY
TAKING NATURAL JUICE OF HAWTHORN
Shildelashvili I.1., Gagolishvili M.Sh. and Biushvili G.T.

lakob Gogebashvili Telavi State University

Natural juice was obtained from the hawthorn in home conditions. The chemical composition of the produced
juice was determined. Based on the research data it was concluded that the hawthorn natural juice is
distinguished with the content of a sufficient amount of dry matter, common sugars, pectin substance, and
vitamins. It is a high-calorie product, ecologically clean and safe which can be used for feeding a large mass of
the population.

Keywords: pasteurization, hawthorn, dry matter, ash.
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BURDOCK OIL HAIR MASK

Kebadze N.M., Kapanadze M.B., loladze T.O. and Narimanishvili G.Z.
Georgian Technical University

Abstract: A hair care product based on natural blue clay is obtained, the composition of which is enriched with
burdock plant extract and other additional substances.
Key words: natural clay, burdock oil, shampoo, plant extract.

1. Introduction

Ancient cosmetics are related to the knowledge of plant properties, the experience of using
various products of plant and animal origin, and minerals, which is sometimes perceived as only a
desire to preserve beauty and has a healing effect, which is confirmed by the practice of ethnoscience.

Hair is a reflection of a woman's beauty. From ancient times to the present, women have tried
their best to keep their hair in good condition, for which the Romans used a decoction of walnut shells,
the Chinese used a mask of honey and flour, and the French used nettle decoction, etc.

Nature has provided us with a lot of plants and substances that are perfect for hair care. Plants
have been used in medicine since time immemorial. The plant has a leading and important role both in
folk and traditional medicine. Clays are also a popular remedy that has been used in folk medicine for
centuries.

Clay is a fine-grain mountain rock. It is rich in important mineral salts and trace elements such
as Ca, Mg, Fe, Cu Co, Mn, K, U, phosphates, and silicates.

Mineral substances regulate the absorption of fats, proteins, and carbohydrates by the skin.
Clay is characterized by antibacterial activity, unlike chemical antiseptics, which kill not only
microbes but also healthy cells. Clay only repels germs and toxins and creates body immunity to fight
new infections. Clay has the ability to adsorb and remove negative and harmful fluids (pus) from the
body.

In addition to healing action, clays enriched with herbal extracts are actively used as
therapeutic and prophylactic cosmetics.

1. Experimental part:

A hair care product, namely a mask, made on the base of blue clay enriched with burdock oil
extract and peach oil, is produced by us.

Hair care is necessary at any time of the year. Due to the cold weather and lack of sunlight and
vitamins in winter, the hair becomes dull, ends split and starts to fall out. In summer, the hot sun dries
out the hair, making it dry and brittle.

In addition, the relevance of this topic was brought forward by the coronavirus pandemic,
especially post-pandemic problems. A lot of people have complained about hair loss, so we thought
that preparations made from natural raw materials would be relevant.

Blue clay was used as a base for the mask, whose rich composition and healing properties
have been known and studied since ancient times. Burdock (lat. Acticum lappa) roots were chosen as a
research plant.

Table 1. Content of biologically active substances in Burdock dry root

Biologically active substances

Content % -in dry raw materials

Phenolic compounds

8,43 £ 0,02

Saponins 2,36 + 0,12
Polysaccharides 39,70+ 1,70
Vitamin C, mg % 21,30+ 1,31
Carotenoids, mg,% 6,16 + 0,44
Lipids 1,15+0,21
Essential oils 0,16+ 0,14
Amino acids 8,87 £0,40
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Fig.1. FTIR spectrum of Burdock root

Peach oil (lat. Prunus Persica) is a light yellow natural vegetable oil obtained by cold pressing
and filtering the seeds of the peach tree. It is often used as a lipid-filling cosmetic ingredient in
shampoos and shower gels. Peach oil is rich in vitamins and trace elements. It effectively nourishes
and moisturizes hair. Its regular use leads to the improvement of blood microcirculation and deep
nutrition of hair follicles. Hair becomes more elastic, softer and smoother, and less electrolytic; hair
volume and shine are also increased.

Peach oil contains vitamin A (retinol), vitamin C, iron, phosphorus, potassium, calcium, and
omega acids.

Vitamin A (retinol) - stimulates hair growth; It is also responsible for its density and elasticity;
Vitamin C - an antioxidant that protects hair from the aggressive influence of the environment;
Iron - is an indispensable component for blood circulation;

Phosphorus - strengthens hair and is necessary to regulate calcium levels;

Potassium - is responsible for retaining water inside the hair and prevents its thinning;

Calcium - participates in the formation of healthy and strong hair;

Omega acids - palmitic, oleic, and linoleic, which have anti-inflammatory and protective effects.

Description of the technological process

Pre-prepared burdock oil is added to the blue clay powder. Burdock dry root and peach oil in a
ratio of 1:2 were taken to prepare burdock oil. The dried roots were preliminarily ground in a coffee
grinder, and placed in a glass vessel, into which heated peach oil was added; the lid was closed tightly
and left in a dark place for 21 days. We used to shake it every day. Then the product was filtered and
used to make an anti-hair loss mask; 100 ml of burdock oil was added to the 10 g. blue clay, stirred
with a wooden spoon until it was completely dissolved. Finally, we added vitamin E (as a powerful
antioxidant) and tea tree essential oil as a bactericidal, anti-fungal agent to the obtained clay mass.

Conclusion:
A hair mask made of Burdock oil protects hair from dryness, brittleness, and splitting the hair
ends. The product cleans clogged pores and normalizes sebaceous glands.
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SUMMARY

CURATIVE-PROPHYLACTIC TOOTHPASTE BASED ON NATURAL RAW MATERIALS
Devdariani N.G. and Antadze G.S

Receipts of curative and prophylactic toothpaste with maximum use of natural raw materials, such as green tea
and green clay of Georgia used as an abrasive, structure-forming, and also as foaming agents are developed;
while using clay foaming functions carry out fluoride-ions. Besides the named components, curative and
prophylactic properties are given by extracts of tea. Rheological data of pastes is detined, and also are conducted
sanitary-and-hygienic tests.

Keywords: curative, prophylactic, abrasive, clay, rheological, sanitary, hygienic.





