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SUMMARY

ON ONE METHOD FOR DETERMINATION OF THE NUMBER OF POINTSIN THE
POLYGONDOMAIN WITH INTEGER COORDINATES

Maspindzelashvili B.1.

Georgian Technical University

The article deals with the method of determination of the number of points in the polygon domain with integer
coordinates when the polygon sides are located on straight linesand their v1ortexes are presented by intersection
points of straight lines.

Keywords: convex polygon, coordinate plane, segment, straight line, coordinate, point.
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SUMMARY

LABVIEW COMPUTER TECHNOLOGIES FOR EFFECTIVE IMAGE CODING (COMPRESSION)
Chkheidze 1.M., Abzianidze N.E., Murjikneli G.G. and Gochoshvili T.G.

Georgian Technical University

The article discusses the expedience of using computer technologies for effective image coding. It shows how
simple and clear it is to compress images in LabVIEW software environment using Fast Fourier Transformation.
By the graphs, it is possible to evaluate theoretically the maximum value of the compression coefficient that
corresponds to a certain permissible mean square error and subjective assessment of the quality of the obtained
image.

Keywords: computer technologies, image coding, compression, fast Fourier transformation, LabVIEW.
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SUMMARY

DEPLOYABLE METHOD OF DETERMINATION OF THE RESONANCE FREQUENCY OF AN
OSCILLATORY SYSTEM AND ITS SPECIFIC FEATURES

Epitashvili 1.Z.

Georgian Technical University

The article deals with the deployable method of determination of the resonance frequency of an oscillating
system. Two variations of the method are considered: a) determination of the dependence of the transmission
coefficient modulus on the frequency by points with subsequent interpolation of the amplitude-frequency
response (AFR) of the oscillating system; b) obtaining of the panoramic image of the amplitude-frequency
response by using an oscillator and an indicator device. The first variation has a number of drawbacks, while
the second one is free of them. The second variation is characterized by good properties, though it also has its
negative points, which is expressed in the decrease in accuracy under the effect of various factors.

Keywords: oscillating system, resonance frequency, deployable method.
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SUMMARY

EXPERIMENTAL STUDY ON THE STRESS-STRAIN STATE OF A SOLID REINFORCED
CONCRETE SLAB WITH ORTHOGONAL RIBS AND DOUBLE-SIDED VOIDS

Zambakhidze L.I. and Ninidze T.D.

Georgian Technical University

An experimental study of the stress-strain of a solid reinforced concrete slab with orthogonal ribs and double-
sided voids was carried out. It was revealed that the floors of this kind are characterized by a small amount of
concrete in comparison with traditional ones. Hence the weight of the building is reduced, which results in
saving concrete and fittings.

Keywords: reinforced concrete, floor, solid structure, voided slab, structural floor chart, orthogonal ribs, stress-
strain state.
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SUMMARY

ON THE PROBLEM OF TRADITIONAL AND SEMIOTIC ORNAMENTS

IN THE 20™ CENTURY ARCHITECTURE

Chubinidze T.G.

Georgian Technical University

The article discusses the return of the ornament in architecture,after the minimalist era of early modernism,
follows its transformation, the use of semiotic tools of expressionto replace the traditional applied décor with the
notion of the entire building as an ornament, and provides both historical and recent examples of building
structures becoming the ornamental compositions.

Keywords: architecture, semiotic ornament, ornamental composition.
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BOJIHOBBIE 3YBUATBIE ITEPEJAYH
Kaxnanu M.P.

HNu:xenepHas akaaemus I'pysun

B  OonpmMHCTBE  MalIMH-aBTOMATOB,  TEXHOJIOTMYECKHMX  MAIIMH, aBTOMAaTUYECKU
JEHCTBYIOLINX CUCTEM, TPAHCIIOPTHBIX MALIMH U Ip. U IepeAayy epeaaToyHOro OTHOILEHHUS MOTYT
OBITH UCTIONB30BaHbI BOJHOBEIE MEPeadl ¢ HEKPYTIILIMU 3y0UaThIMHU KOJIECaMH.

Paccmotpum cxemy BomHOBoro 3yOuatoro auddepenumana (puc. 1). Koadduuument
nedopmupoBanns nentpoua 1, 2, nmpumem K =4, momyunm 4eTsIpexBoNHOBYIO mepeaady. Ilocie
3TOTrO0 ¢ BeaywuM BasioM I-I coenuunMm koneca 1, 2 ¢ HEKPYTABIMU IUIMHIPUIECKUMH Kojecamu 11,
12, a Boguo 4 coenuanM ¢ BasioM [-I kpyrasiMu mumuHApudeckuMu komecamu 13, 14 (puc. 1).

Bany [-I cooOmum BpamaTtenbHOe IBUKEHHIE C TIOCTOSIHHOW YTI0BO# ckopocThio. OT Bana [-1
yepe3 koneca 13, 14 Boamny 4 mnepenaeTcs BpallaTebHOE [BM)KEHHE C IOCTOSHHOM YITIOBOM
CKOpOCTBhIO, a KosiecaMm 1,2 yepes koneca 11, 12 — ¢ nmepemenHoil yrinoBoi ckopocTbio. CymmapHoe
IBIDKEHHE cHUMaeTcd ¢ Baja 10 rubkoro xoieca 3.

4

_"3‘.1
9 I
\wa\‘{' FIT o 10
BN

Puc. 1. Boanosoii nupdepennuan

Cornacuo ¢opmyse Buitnca, nepegatounoe oTHoIeHHe auddepeHimana
4 _P3 =,
Us, = ) 1)
O, =Py

a (YHKIIMS [TOJIOKEHHUS BEJIOMOTO Bajia

¢ =Uyd +(1-Uy)d, . @)
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(DYHKIII/ISI IOJIOKCHUS JKECTKOTro KoJieca 1 OornpeaeIsa€TCsa 3aBUCUMOCTBIO

o, =@, =T (oo =—f(o)e, (3)
a GyHKIHS MTOJIOKEHUs Boaia 4 —
@y = Py = —Up314P13 = —Uy349, - (4)

Torma mist GyHKIMM TONOXKEHUS W MEPedaTOYHOro OoTHomeHus auddepeHnnara moxyInm
BBIPAKCHHUS:

r—r r
@3 = uuls.14(0| — f(p)o; (5)
f f
r—r .,
U; = 1—3[]13.14 - f (@), (6)
I I

rne f(p,), f'(@,)— bynkunn nonoxenus Koneca 12 u nepenaTounoro oTHoueHus kouec 11, 12; 1

— paanyc-BEKTOp KoJeca 1; '3 —pauyc IeIUTeIbHON OKPYKHOCTH KoJeca 3.
IIpu Bpamenun Bana I-I ¢ moctosiHHOI ckopocThio Basl 10 coBepUIaeT ClEAYIOUINE IBUKEHUS:

mpr [(,—0,)/6] Uy, > (r/r;)f (@) —Bpamaeres ¢ mepemenmoii  cKOPOCTBIO B HANpABIEHHH
spauenns Bana I-I; mpu [(f, —1,)/r |Uys,, < (1, /1, )f'(@,) — Bpamaercs ¢ nepemennoii ckopocThIO
IPOTHB HalpaBleHUs BpaleHust Bana [-I; mpu [(t‘l -r)/ rg]ulm = (rl / r3)f '(p,) mmeer BbICTON;

mpr [(r, —1,)/r,]Uys0s > (rl / rz)f '(p,) —coBepimaeT KadaTeqbHOEC JBIDKCHHE C IEPEMCHHON

CKOpPOCTRIO,  TpH [(rl - )/ I‘3] XUyz14 2 (rl/rS)f (@) n [(rl - )/r3]u13.14 = (rl/r3)f (o) -
COBEpIIIACT KauaTelIbHOE BHKCHHE C IEPEMEHHOM CKOPOCTHIO C OCTAHOBKAMHU.

[lpn wW3HOCE MOBEPXHOCTEH KAYCHUsI HEKPYINIBIX POJMKOB M T'HMOKHX KOJIEC IKECTKUE
reHepaTopbl BOJH HE CMOTYT 00€CIEeYHTh HOPMAJIbHOE 3alleTUICHHE 3yObeB TMOKHUX M )KECTKHUX KOJIeC
Ha MOJIHYI0 PabouyI0 BBICOTY, YTO OTPHUIATEIILHO MOBJIHSET HA pab0TOCTIOCOOHOCTH Tiepenay. [Toaromy
BO3HHKACT HEOOXOJAMMOCTh HCIOJB30BAaHMSI TMOKHX T€HepaTopoB BOJH. [Ipu HCMONB30BaHHU THOKUX
reHepaTopoB BOJH OTNAJAeT HEOOXOAMMOCTh HCIIOJIb30BaHMsS JOMOJHUTEIBHBIX HEKPYTJIBbIX
HCHTPAJIBHBIX CATEJUTUTHBIX KOJEC M POJHMKOB, YTO HAMHOI'O YIPOIIAET KOHCTPYKIIMH BOJHOBBIX
nepenad. Kpome 3Toro, npu W3HOCE MOBEPXHOCTEH KaueHHUs KPYIIIbIX POJHMKOB, LIAPUKOB U T'MOKHX
KoJIeC THOKHME TeHepaTopbl BOJIH aBTOMATHUECKU OOecrieyar 3aleryieHHe 3yObeB TMOKHX U JKECTKHX
KOJIEC Ha TOJIHYIO0 PabovyI0 BHICOTY 3yObEB.

PaccMOTpUM HEKOTOpBIC BBIICTIPUBECHHBIE CXEMbl BOJIHOBBIX Mepefad ¢ THOKHUMH
reHepaTopamMu BOJIH.
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Puc. 2. OnHocTtyneHuyarasi nepegaya

BosHoBast 3yOuarasi mepenava (puc. 2) COCTOMT H3: JKECTKOTO HEKPYIJIOrO IIMIMHAPHYECKOTO
koneca 1 ¢ 3yObsIMU BHYTPEHHETO 3alleIUICHUS, 3aKPEIJICHHOTO HEMOABIDKHO;, THOKOTO Koyieca 3 ¢
3yObsIMU BHEIIIHETO 3alCTUICHUS W BOJIWIA 2, B IMIMHAPUICCKUX OTBEPCTHUSAX KOTOpOro (puc. 3), C
BO3MOXHOCTBIO OCEBOTO NIEPEMEIICHNSI, BCTABJICHBI IIHIHMHJPHL 4, 5, B KOTOPBIX Pa3MEICHbI PYKUHBI
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6. Ha HemomBmXHBIX ocWKax 7 OWIMHAPOB 4, C BO3MOXXHOCTBIO BpAaIIaTENLHOIO JBH)KEHHS,
YCTaHOBJICHBI MIAPUKOMOJIIUIHUKY WK mapuku 8 (puc. 3, B) (B cinydae ncmonb30BaHus IIAPUKOB
OTCYTCTBYET HEOOXOIMMOCTh MCIOJB30BaHMS OCHKOB 7). B munmmuapax 4 3aBHHYEHBI BHHTH 9 C
BO3MOKHOCTBIO TIEPEMEIICHUSI B TMPOJONBHBIX MPU3MAaTHUECKHX TMaszax Boxwna. C  1menbio
pEryIMpOBaHUs CUIIBI CXKATHS MIPY>KKUH 6 B BOAWIIEC 3aBUHUEHBI BUHTHI 10.
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Puc. 3. 'uOxuii renepaTop BOJH

[Ipu BpameHun BoaWIa PONMKH (IIAPUKHM) OOKATHIBAIOTCA IO BHYTPEHHEN NOBEPXHOCTH
ruOKoro koseca. [To Mepe yBenuueHHsI — yMEHBIIEHUSI PAJNYC — BEKTOPOB JKECTKOTO KoJieca, TIPYKUHBL,
pacTsruBas — cKuMas 1eOpPMHUPYIOT THOKOE KOJIeco M 00ECIIeUnBaIOT 3alellIeHue 3yObeB THOKOro u
JKECTKOTO KoJjiec. [Ipu epeHOCHOM JIBMKEHUH BOAMIA JieopMaliisl THOKOTO KoJieca MepeMeIacTcs B
kauecTBe Oerymieii BoHbL. [lepenaTodHoe OTHOIIEHHE OMpeieseTcs Mo popmyrie

PR
I3 I3

OnHocTryneHuaTass OBYXBOJHOBas TopuoBas 3yOuaras mnepenada (puc. 4) cocTouT wu3:
HETIO/IBIKHO 3aKPEIUIEHHOT'O JKECTKOr0 KOHWYECKOro Kosieca 1 ¢ HapyKHbIMH 3yObsIMH, Y KOTOPOTO
YroJl AETUTEIBHOTO KOHYCa MepeMEHHBIH; THOKOro Kojieca 2, H3rOTOBJICHHOTO B BUAE TOHKOCTEHHOTO
IUIOCKOTO 3y0UaToro Kojeca ¢ TOPLOBBIMU 3y61>511vg/1, ¥ BoamiIa 3 ¢ rMOKMMU reHepaTopamMH BOJTH.

2 ! 3

11 1

Puc. 4. Oqnocrynenyaras Topuesas nepeaava
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B npouecce paboTel, coBepiias BpalaTelibHOE ABMKEHUE C TIOCTOSHHON CKOPOCTBIO, BOJUIIO
3, mapuku 8 (puc. 3, bB) oOkarbiBaroTCs MO HApYKHOW TOBEPXHOCTH TMOKoro koieca. [lo mepe
YMEHBIICHUS-YBEIMUEHHUS YIa AEIUTENBHOIO KOHyca Kojieca 1 mpyXuHBI 6, CKUMas-pacTsAruBast
BBI3BIBAIOT JeOopMUpOBaHIE THOKOro Koileca W 3aleruieHne 3yoneB konec 2, 1. Ilpum mepeHOCHOM
IBIDKEHMHM BOAWIA JeopManusi TMOKOro Kojieca IMepeMelaeTcs B KadecTBe Oerymield BOJIHBI
IlepenaTounoe oTHOIIEHHE ONpeensieTcs: GopPMyYIOi

ui, = 1 —=- 2
1- Uz, n-r

JByxBonHOBass 3yOuaTas mepeaada (pUC. 5) COCTOMT U3: HEMOJBIKHO 3aKPEIIEHHOTO
ru0Okoro koneca 1 ¢ 3yObsSMU BHYTPEHHETO 3alleTICHHS; )KECTKOT0 HEKPYTJIOro Kojeca 2 ¢ 3yObsIMu
BHEILIHETO 3alleIUICHUs] U BoAwia 3 ¢ ruOKuMH reHeparopamu BojiH. IIpuHium paGoTel mepenauu
aHAJIOTHUeH MpUHOUIY paboThl BONHOBOM mepenaun (puc. 2). IlepemarouHoe oOTHOIIEHHUE

r—r
onpenensercs mo Gopmyine Uy = ———2,
rZ
a
'.._ 1
3 "‘\__‘\ — 7
11 F
I — o
T 1

Puc. 5. OnHocryneHuaras nepegaya

Hcnonb3oBaHre THOKUX TEHEPATOPOB BOJH YMPOIIAET KOHCTPYKIMIO BOJHOBOW Iepeaadn, B
TOKE BpEeMsI OCYLIECTBIISCTCS 3alleIUIeHHEe MEXIYy KOJieC IMepeladd IO IMOJHOW pabodeld BhICOTE
3yObeB, UTO YBEIUYMBAET pabOTOCIIOCOOHOCTH MEepeayn.

JINTEPATYPA
1. Bapcumamswmau P.111., Bapcumamsunu 3.P. BomHoBeie nepenaun. [latent. ['py3us, GE 4531B. B.1. 2008,
Ne 21.

SUMMARY

WAVE GEARWHEELS

Kakhiani M.R.

Georgian Engineering Academy

The article deals with a new design of a wave-toothed differential with a four-way gear using non-circular
wheels. The equations for calculations of the functions of the differential position and ratio are given. The
movements of the driven differential shaft with obtained different movements of the driven link are analyzed.
There is presented the construction solution of wave gear using flexible generators due to which the wave gear
design becomes simpler and the technical conditions of engaging of the teeth of flexible and rigid wheels.
Keywords: wave gear, wave-toothed differential, flexible wave generators, gears with non-circular wheels.
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SUMMARY

THE IMACT OF MAIN PIPELINE ENERGY TRANSIT ON GEORGIAN ECONOMY ACCORDING
TO THE KEYNESIAN MULTICRITERIA

Tsiskaridze D.G. and Gegeshidze E.B.

Georgian Technical University

University of Georgia

The article deals with the macroeconomic impact of energy transitt in Georgia. The effect of the total demand
growth on economic processes is determined by using a multiplier. The basic formula of the multiplier was
derived. Multiplier mutations with various macroeconomic variations are presented, in total 4 multipliers are
given. Structural analysis of gross domestic product expenditures presented by the National Statistics Office of
Georgia was carried out. Based on it, the variables included in the multiplier for Georgian economy were
identified. Finally, the impact of the income from energy transit via pipelines on Georgian economy in 2012-
2016 is assessed by using multipliers.

Keywords: energy transit, Keynesian multiplier, macroeconomic impact.
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SUMMARY

AUTOMATED CONTROL COMPLEX FOR INDUSTRIAL MINING TRANSPORT

Makhashvili K.A., Goderdzishvili G.1., lashvili N.G., Dolidze A.V. and Khartishvili M.P.

Georgian Technical University

Besides traditional transport (automobile and railroad), at mine industry other kinds of transport such as aerial
tramways, hydraulic and pneumatic pipelines as well as conveyor transport are employed. The article deals with
the development of a complex of tasks for automated control of industrial transport of various kinds for mining
plants. Primary attention is given to the specificity of accomplishment of the tasks of account and analysis, and
calculation of work schedules of specific transport.

Keywords: industrial transport, mining industry, automated control system.
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HCCJEJOBAHUE CTPYKTYPHBIX IPEBPAIIIEHU B HEKOTOPBIX
YTJIEPOJHBIX MATEPUAJIAX ITPU BBICOKUX TEMIIEPATYPAX

Jlonanze H.T., LHepoaze ML.IL., 'adynus B.M., [Ixananze T.b., ApamumBuian 3.A.
I'py3uHckuii TeXHMYeCKN YHMBEPCUTET

3aBUCUMOCTH TIpoOIlecca CHHTE3a aMa3oB OT MPHUPOJBI MCXOAHOTO YIIIEPOJHOIO BELIECTBA
NoCBsIIeH psag padot [1-3]. YcTaHoBIEHO, YTO IPU CHHTE3€ ajiMasa B 00JIACTH €ro TePMOANHAMHYEC-
KOIl YCTOMYMBOCTM M3 Pa3HBIX YIVIEPOACOIEPXKALIMX HCXOMHBIX MaTepHaliOB BBIXOA ajIMa30B
KoJIebJeTcsl BecbMa CYIIECTBEHHO, & MHOT 1A MpeBpalleHe BOoOIIe He TPUCXOAMNT.

BrisiBieHo, u4ro nmie  yrierpaduTOBBIE MaTepHaibl € XOpomo c(opMUpOBaHHOU
KPUCTAIUTMYECKOH CTPYKTYPOH, T.€ C BBICOKOW CTENEHBIO TpadUTallié  Yoo2, JIETKO TpaHCHOPMH-
pyloTca B aiMa3 M XapaKTepU3yloTCid BBICOKOM CTemeHblo mpeBpamieHus o. Ilokazatenem
COBEpUICHCTBA KPUCTAJUINYECKOW CTPYKTYpHl YIJIEPOJIHBIX MaTepHalloB, KaK H3BECTHO, MPHUHATO
CUMTATh UX CTEINCHb IpaUTaLNH, BBIPAKCHHYIO KaK

3,44 —-d,,,

D)
3,44 — 3,354

Vo002 =

rae dooz — MEXKIUTOCKOCTHOE PAcCTOSHUE YIIIePOAHOro Marepuaia mo Hampasienuio (002); 3,354 —
MEXIUTOCKOCTHOE PACCTOSHHE B COBEPIIEHHOM NpHUpomHOM Tpadwute; 3,344 — MEKIDIOCKOCTHOE
paccTosiHUE B COBEPIICHHOM NPUPOIHOM Tpadurte [4].

Eme ogHuM BaXHBIM CTPYKTYPHBIM IIapaMETPOM IPU XAPAKTEPUCTUKE YTIEPOAHBIX U
yTIerpaUTOBBIX MaTepPHATIOB SBISTIOTCS CIISAYIONINE BeMUYNHBI — La nuameTp u TommuHa (BBICOTA)
Lc kpucramios (makeToB) rpadura.

Pa3mepsl rekcaroHanbHbIX CI0€B onpezessitores mo gpopmyne Censkopa-llepepa

kA

Y @

Baoib ocu (Lc) m ocu (La); L - pasmep kpucramimra, A; A- quuHa BoiHbl, paBHas 1,54 A;
0 - yron orpaxenus; [ - MOAylIMpHHA JTMHUK B PaJMaHax, olpeaeseMas 10 CEPEIMHE MaKCUMyMa

MHTEHCUBHOCTH; Lc - m3mepsiercs mo nomymupune jguHud ( 002); La - mo monymupuHe HUTEH
(100 ) wim (110), kK - dakrop dopmer. Tlpu onpenenennu Lc k= 0,9, mpu ompenenenun La
k=1,84.

Haubonee pasynopsnou€Hneie Gopmbl yriepojia ¢ Hanboliee HU3KUMHU 3HAYCHUSMH Yooz,
(caxxu, KOKCHI U T.II.) BOOOIIE HE CIIOCOOHBI MPEBPAIIAThCA B aMa3, HECMOTPS Ha WX TOBBIIIEHHYIO
AKTHBHOCTb IO CPABHEHHUIO C XOPOIIO CTPYKTYPUPOBaHHBIMU Tpaduramu [5-8].

Jnst mosydeHus: JTOTIONHUTENBHBIX CBEACHUI HEOOXOAMMBIX Ul MOHUMAHHUs MeXaHH3Ma
anMazoo0pa3oBaHusl, HAMU ObLIa MOCTaBJIeHa 3ajada U3yYuTh CTPYKTYPHBIC H ()a30Bble U3MECHEHUS B
KOHKPETHOM YTJIEPOAHOM M YIJIerpaUTOBOM MaTepHaje MOCPEICTBOM pAa3IUYHBIX PEXHMOB
TepMo0oOpaboTku. Tem caMmbIM, HCIOJB3YSl OJHO U TOXKE YIIIEPOAHOE CHIPhE OJHON MPHUPOIBI, MOXKHO
OBIJIO OYYHTH YTIIEPOIHBIE MATEPUANIBI C PA3TMYHON KPUCTAJUINIECKON CTPYKTYPOH.

B nanpHelieM BbISBIEHHE OIMpPEIEICHHBIX 3aKOHOMEPHOCTEH MO MOBEACHUIO PA3IUYHBIX I10
CTPYKType M CTENEeHU T'paUTalM YIIEPOAHBIX MATEPUANOB B YCIOBHUIX KAaTAUTUYECKOTO CHHTE3a
aJMa30B MaayT LEHHYI0 HH(POPMAIHIO JJs JTy4IIero MOHWMaHUs MEXaHH3Ma aliMa3000pa30BaHMs B
ycnoBusix Beicokux nasiennit (P) u remmeparyp (T).

B kauectBe umccnemyenoro BemiecTBa ObUT BBIOpAaH YIJIEpOOHBIA MaTepual, SBISIOLIHIACS
HPOJIYKTOM OTXOJIa Ipolecca OKUCIuTeNbHOro nmuposusa Metana (YIIM). YIIM otHocutes K Kiaccy
CaX M TMpeacTaBisieT co0O¥M BBICOKOTUCIIEPCHOE KpHUcTautorpadudecku (peHTreHo) amopdHoe
BEIIECTBO C TypOOCTPATHOM CTPYKTYPOH.
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YkazaHHBI yTiepoaHbIi MaTepHa MoIBEeprajcs TEpPMUIECKOM 00paboTKe MPH TeMIepaTypax
1120, 1470,1870 u 2470 K B Teuenne 60 MuH B Bakyyme. TepMHUYECKOW 00pabOTKE B BaKyyme
MOJIBEprajics Takxke yrierpadputoBslii Marepuan Mapku ['M3 npu Tex xe Temreparypax B TeueHue 15
MuH W 60 MuH. JlaHHBIE TPUMECHOTO COCTaBa TEPMOOOPAOOTAaHHBIX YIJIEPOAHBIX MAaTEPHAJIOB
MOKAa3bIBAIOT, YTO TEPMHUUECKasi 00paboTKa MaTepHaIoB He OKa3bIBAET CYIIECTBEHHOTO BIUSHUS HA HX
xuMudIeckuid coctaB. OOmmiee comepikaHne MeTaUITMUSCKUX IMPHMECEH 0 W Iocie TepMooOpadoTke
ocraeTcs Ha OJHOM ypoBHe W cocTaBisier He Oonmee 0,5 mac%. HesnauwrtenbHble W3MEHEHUS
konuentpaiuu Al, B, Si, Cu, Ca, Fe mnpu BbicokoTemmieparypHoii obOpabdorke (T>1870 K) mns
rpaputa I'M3, a Tawke YIIM-1870 u VIIM-2470, mo Bceil BEpOSITHOCTH, HE MOTYT OKa3aTh
3aMETHOTO BIHSHHS Ha MPOIECC KPUCTAJUTM3ANNN alMas3a U3 yKa3aHHBIX MaTepuasioB. Ha ocHoBaHuHM
NPOBEICHHBIX AJIEKTPOHHOTrpaUUSCKUX HMCCIeI0BaHuid yriepoanoro Marepuana YIIM (X 200000)
YCTAHOBJICHO, 4YTO MO MeEpe BO3pacTaHUsl TeMIeparypbl OOpaOOTKH HaOIIONaeTcs YBEIUYCHUE
cpenHeapru(hMETHIECKOTO pa3Mepa dNeMEeHTapHBIX JacTull (3epeH) oT 35-40 HM (1m0 006paboTKu) 1o
55-60 um mpu Temmeparype ob6padotkm 2470 K. dopma dHacTul] HE TpeTeprieBacT 3aMETHBIX
W3MEHEHUI M 0CTACTCs XapaKTEPHOM JJIsl CAXKUCTBIX 00pa3oBaHuil (chepounaibHas).

Ha pucyHke mpencTaBieHbl pe3ylbTaThl PEHTTCHOCTPYKTYPHOTO aHallM3a YKa3aHHBIX
MaTepuanoB. B mpomecce TepMuyeckod 00pabOTKM MO Mepe TOBBIINICHHS TEMIEpPaTyphl
COBEPIICHCTBYETCSl  KPUCTAIUIMYECKAs] CTPYKTypa yriepoaHoro Mmarepuana YIIM: ymeHblnaercs
MEKCIOCBOE pAacCTOSHUE, PacTeT pa3Mep IaKeTOB YIJIEPOAHBIX CJOEB, MPOTEKAaeT B3auMHas
opHeHTaIus ciaoeB. Tak, MEXIUIOCKOCTHOE paccTostaie 00 Tt TaHHBIX 00pa3IOB YMEHBIIAETCS OT
3,715 no 3,405 A, a TonmmHa nakeToB yBenunuupaercs ot 20-25 mo 100-110 A.
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H3MeHeHHe MEKIMIOCKOCTHOrO paccrosinusi Jooz (a) u pa3mepos kpucrawioB Lc (0)
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Ha pentrenorpammax orcytcTBytoT otpaxenus tuma (101), (102) u (112), koTopble sSBISIOTCS
MIPU3HAKOM TPEXMEPHOM YyMOpsIOueHHOCTH MaTepuana. Bruiote no temmeparyp 2470K VIIM
ocraercs TypOOCTpaTHBIM, OJHAKO, 332 CYET YNOPSAOYEHHs YBEJIMYMIMCH PAa3MEPBl €ro CIOEBBIX
00pa3oBaHHil, CBHICTEIBCTBOM YET0 SIBIISICTCS YMEHBIICHNE MOTYIIMPUHbI TuHUI oTpaxenus (002) u
(110). TToka3atenb crerneHu rpaguTaidl Y oo2 , BEIYUCICHHBIN 10 hopmyste (1), y 3THX MarepuaaioB
yBemmmumiics ot 0 mo 0,45.

Hawubosee cyiiecTBeHHbIC N3MEHEHHUSI MEKIUIOCKOCTHOTO paccTosiHus (002 HaOIomaroTCs B
temneparypHoM uHTepBasie 1470-1870 K. Ilpu nanenedimem yBenndenuu T oOpabotku go 2470 K
3HaueHUe pacctossHuK d00; ocTaeTcsl MPAKTUYECKH Ha OJJHOM YpoBHE H coctaBiser 3,405 A. B atom
JKe TeMIIepaTypHOM HHTepBalie HaOtoAaeTcss HanboJee 3aMETHOE YBEIMYCHUE TOJIIMHBI MaKeTOB
(kpuctaiuioB) Lc. TommmHa yriuepomHBIX cIOeB B TemrmeparypHoM wuHTepBane 1870-2470 K
yBenmuuuBaercss B 2-2,5 paza or 4-5 M go 10-11 HM, dTo sBISETCS XapakTepHBIM IS
MPEIKPUCTAIUTM3ANMOHHOTO TIEpHO/ia rpauTalliy YIIIEPOIHBIX MATEPUAIOB.

bruto ycranoeneHo, uto B orTiamuue oT YIIM TepMooOpabOTKa HE OKa3bIBAET 3aMETHOTO
BIUSHUS Ha CTPYKTYypy yriaerpaduroBoro marepuama ['M3 OCY. Kak wu3BecTHO, YIIepomHBIH
Matepuan I'M3 mpencraBnser co00i HCKYCCTBEHHBIN rpaduT co creneHbio rpaduramuu yoo= 0,7
TepmooOpaboTKa yKa3aHHOTO MaTepuaa IpU BPEMEHHU BbIIEPXKH 15 MUH. HE OKa3bIBAaeT BIMSHUS Ha
MEXIUIOCKOCTHOE paccTostHue Oooz @ Tarke Ha pasMepbl KpHCTALIOB LC, KOTOpble ocTaroTcs
NPaKTU4YeCKH Heu3MeHHbIMH. He mpotekaer nanpHeimas rpaduTanuss W COBEPILIEHCTBOBAHUE
CTPYKTYpBI MaTepuaa U Ipu OoJiee JITUTENBHBIX BhIIEpKkax npu temmeparypax 1120-1870 K. Ipu
YBEJIMYCHUH TemIepaTrypbl oOpabotku ¢ 1870 mo 2470 K HaOmromaercss HEKOTOpas TEHACHIUS
BO3PACTaHUA Pa3MepoB KpucTautuToB 1Mo Hanpasienuio (002) ¢ 13 um 10 16 HM, Mpu 5TOM BeTUYHHA
doo2 ocTaercst MpaKTHYECKH HEM3MEHHOM (PHUCYHOK a u 0).
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SUMMARY

INVESTIGATION OF STRUCTURAL TRANSFORMATIONS IN SOME CARBON MATERIALS AT
HIGH TEMPERATURES

Loladze N.T., Tserodze M.P., Gabunia V.M., Pkhaladze T.B. and Avalishvili Z.A.

Georgian Technical University

Changes in the structure of carbon materials - carbon black and graphite of the GMZ grade after heat treatment
over the temperature range 1120-2200K were studied. The changes in the doo2 degree of graphitization of vyoo2
and the sizes of the crystallites La and Lcwere determined as a function of the processing temperature of the
materials under study.

Keywords: carbon materials, structural transformation, graphitization, high temperature.
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SUMMARY

ASSESSMENT OF THE RESOURCES OF THE VASHLOVANI-QUIBISI SITE

OF THE BORJOMI MINERAL WATER DEPOSIT

Koroshinadze T.O.

Georgian Technical University

The study of the unique Borjomi mineral water started in the 30-ies of the XIX century. During the past period,
the popularity of the Borjomi mineral water has been growing day after day and nowadays it is presented in more
than 40 countries worldwide.The Borjomi mineral water deposit includes three independent sites. Those are:
Likani, Central and Vashlovani-Quibisi. The study of the deposit regime confirms that these sites are
independent from each other.The paper describes the history of the discovery of the Borjomi mineral water in
the Vashlovani-Quibisi site and its subsequent development. The basic stages of studying the useful resources of
the site, the current state and growth potential are characterized.

Keywords: mineral water, deposit, resources, assessment.
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d0do@mgdsdo. s@bodgboll modlbos ol BodBoE, GmI o3 Godol bopoglog®gengdbyg oo
S dsmeMbdom dgodangds dmbgegl dogbg bogmog@mgdgdo, 0]geeb aodmdwobsdyg, GmI hggbls
J399565T0 5@ 5@OLgdmdL  Lobogsmem bo®hgbgdols bopsglboy@gangdo. ygmggaroggl odols
30093 93s®gos ol AmI, LoJo@mgganmTo, aoblsggmdgdomn 3o @gaombgddo, swyoemd-
©030 0gomddo@mggemdols [o@mdmdopagbagdo g9 ogdoymxzomgdgh ©s dglsdsdolsw
390 {30056 Loko®m 06396@>OL dmbobegmdsl, @o3 sbggg bOwol LEoJoy®o bogog-
Log®gergdol s@lgdmdsls dmiEgdyen GgMo@m®ogdby.

EbMOSAMM0Ye  300mdgbdo, Losbogobm  bodydgdbdo, msbsdgodmgg dgmmwg-
dols (ISO dgmmegdo) ©s Hgdbogol godmygbgdom hggbl dogd goblsbog@gemos ols
0535606d7M 9090 0byMgeogbGgdo, @mImgdomsiz o3 Godol bopoglboyg@gmgdols «deys-
g bgaogangboli dgogasw gomgdml g3mbobEgdgdo b'do@oe dobdydegds. dgbsdsdolow
Losbogmobm 60399930 2oblobmg@amos  bmyogdmo doGomowo ombo (HCOs, SO4%),
domggbn@o gegdgbBgdol bmgoghmo gm@ds (NOz, NOs, NH4*, PO,*), 3d0odg eommbgdo
(Cu, Zn, Pb, Cd, As, Hg). 3s@smgenyg@oe, 02039 bosbsgrobem 60dydgddo, dozdmdom-
090  osbogroboll  300m398To,  bogogloygdgagdol  dodwgdsdyg  GgdoGm@ogdols
Lobo@o@ymo  Jpgmdsdgmool  dgxolgdol  mgombsb@olbom, aoblsbmgdygmos oligmo
5JBoy®o d5JBHgM0goo AMAMMgdoEss - AMESEYH0 o ogm@dgdo, Rgzomgao LEOgS-
BM3m3gdo, gdgmobos gmeoo (E-coli). Lsggeng 300mdgddo (om0 go bogoglog®gano obg-
dmEs  Aobasagdamo  dobo®ol  30@sl), aosls@obo  3@ESGYmo  s3s@sGol  IgT-
39md0m, asbmdogn obs Fymol gobogyd-Jodogd dshggbgdengdo (PH, @g9d3g@s@gdes,
90 9JBOmysdBoMMmds, [yoedo aoblbogmo  gobgdowo, doMogosbmds). obg @md, hggbo
330930l mdogdBgdo  (LHoJoy®o bopaoglbog®gangdols dodwgds®g  GgModm@ogdo) dgb-
Jogemogn 0dbs 3md3amgJbgdo — @mam® 3 dopdmJodoyg®o, oy gobogy®-Jodogdo ©s
dog®Omdomamayoy@o mgslbsb@olom [1-5].

doMomseo bsFogo

d0dEgdodg BgHodMO0gool ©sd0bdy@mgdol 3MmEgldo bopgogboy®gangbol Gmenols
s 360dgbgarmdols LYmeoe  dglogslbgdbmow, dg@dbggeo ogm  Lsgganggo ™dogd@gdo
3obgmol, dows  Jodmeols, Lodibg-xogobgmol, dabgms-dmosbgmols Ggaombgddo, M-
agddoi gmbol  @mao  dgoldyengl s  @mdangdoi  YgooMgoymos  ©sbs®hgbo
boggerggo (g@Boagdol dgogagdmsb.  ho@omgdyamo  33an 93950l dg@do  Lobyb@mdols
05330l mgoglsob@obom, Jopgdyen dmbsozgdgdo, slggg dgo®gdygmmos aoblsbmg®ey-
@0 3033mbgbGgbol begdygmom ©solsdggd 3mbi3gbd®s3ogdl (bwy) s dom Lom@ogb-
Bo30M ©olsdggd 3mbi3gbG®so30gdlsi (Lwy).

3obgmols Ggaombdo Losbosgrobm bodydgdo smgdye odbs, Lime. bygdosbdo, bme.
bgdm dsws@mTo o J. mgansgdo. Jowgdymo dgogagdo Fo@dmeagbogros 3b@. 1-do o
3009503909 1-3.
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bobyxol sS@gds

3boomo 1. gsbgmol Gga0mbol bmyogdmo bogsglsg@gmol dodrgdsdg GgmoGmadool bospsyol
bobygddo 8d0dy mommbgdols dgd;3gge@dgdo

396J®0 Lobyol Ne 0>O0D0 Pb Cd Zn Cu Hg
3030m@0, §0bo 526 2226 | N.D. | 170,00 | 120,30 | N.D.
b"‘l’f’mg" ?‘;‘860’ bog. 527 3565 | N.D. | 35938 | 38435 | N.D.

T ‘Udb° @0 : 25-28.02.2017
ORDOQOE (20MbO, 528 2534 | N.D. | 23341 | 32447 | N.D.

bmg. "03800 doodm
0 JEP 5340 529 52.86 N.D. 327,69 70,47 N.D.
by 32 2

by 220 132
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L. 67860560 b. bgder Jomodem mgesgo  gmbo (amddm@o)

3059030 1. gobgmols Ggaombol bEoJog®o bogogbsg@gmol  bmyogdo 6ody3do
(booesy0) Bggoob Bgd(3ggem™ogdo

a
40!]-_6/66
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200 o~ Pt
250 ~ ~N.

= e = .
'\\. A5 Zn (%Qd)

200
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0 T T T 1
L. 69360560 L. Dgdm Jspsdm mgmsgo  gmbo (303dmdo)

26055030 2. 35bgmol Ggaombol LEoJoy@o bogsglsg@gmol bosesgyol bdmyogdom
60993T0 mgomool Vg833980®dgd0

3/ 3
12
450
400 *_
350
300 \\\\
250 .
200 o SN “4Cu

S~ Pcou (B
150 = N = 1' (bey)

100
50
0 T 1 T 1

L. 69g3®0560 L. Dgdm Ispsdm  mgmsgo  Bmbo (@ddm@o)

3®5g030 3. 3obgmol dgaombol LHoJoy®o bogoglog@gmol bospspaol bmyogdm
60393T0 L3oangbdol Fgd;33g9e0™dgd0
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OO 3b®.1- Jmbo(39990005b s 2Mox. 1-3-sb hobl s®3gOm bodyddo oG
>@dmhbs olgmo 3obEgmmygbymo 3md3mbgbdgdo Gmam@gdoiss Cd ws HY. @oi dgg-
bgds Cu, Zn o Pb-U, domds 3mb3gbd®si0gdds  6039d9dT0, doMoms@o®, do@ssds®ds
bEgO o ©slodggd 3mbigb@®ozogdl. dspsmomsw bmy. byz@osbdo L3ogngbdols s
09000l 3b39bBM (309035 bm@MIsB0g9dls ao@ssds®mdgl momJdol 3-x 9@, beenm @ygools
d99(3390mds> mgeosgols b0dyddo s@dmhbs 1,7 bes-l Gmao. 9bos s@obodbml obog,
Omd  gggms  30dpgdsdy  Bgmodm@oopsb  swgdyge  b0odydgddo  ddodg  @ommbgdols
‘4993390 bgd0 5@gds@gds  gmbydo [9OEomgdowsb swgdye bodydgools dgdg9em-
dgol, o 0dsl 30560dbgdl, @m3 LEoJogdo bogoglsydgagdo owgdgbh dmbsfoemgmdsls
> obpgbgb aoMgg9um  bgaogagbsl  dodgdodg  GHg®o@Gm@ogbdols ©5406dy@gdols
30m39bgdby.

‘Jos  Jotmedo Lobxgdo o@gdbyga odbs Igb@sbdo 3. Jubol 0ol dwgdsmyg
LEodog@o bogogbog@ganol d0dpgdodg @gmodm®osby. boswsgols bodydgddo bmgogdmo
ddodg aommbols Jgd(339ermdgdo Imizgdygmos 3b@. 2-Fo, boeen 3be. 3-4-do 3o .
JLbol do@mJodoyg®o s dogBmdommmayoy®o sbognobols dgogagdo.

3bOomo 2. Yops Jodmmol Ggaombol boyoglsgdgmols d0dwgdsdg GgMoGmaool
6ooogol Lobyxdo 3dodg mommbgdol Ygd3ggermdgdo

396JB0 | Lobxols Ne 050000 Pb Cd Zn Cu Hg
dgbosbo | 511 17.05.2017 137,66 | N.D. | 375,88 | 256.31 | N.D.
by 32 2

Lo 3 220 132

3bGogo 3. 3. Jubol JoBoudo s dogdmdomemyondo sbsgobol Jgwgagdo
Bogoglsgdgemols Losbgnmggl (3nbésbo)

Ne 0ba M ge0gb@o 9Omggeo | dJowgdygemo dgogagdo bog 3°9mygbgogeo dgmmwgdo
1 s>dmbogdo daN/@o 0,685 0,39 ISO 7150-1:2010
2 bo@®®o@gdo daN/go 0,015 1,0
3 bo@®®s@gdo daN/go 0,177 10,0
4 R0Lgs@gdo dp/ o 0,035 35
5 by e3o@dgodo do/ @0 9,199 500 1SO 10304-1:2007
6 Jermdopgdo dp/ o 1,107 350
7 6®mdo dp/ o 0,108 0,2
8 RAHMAO0 dp/ o 0,003
9 E-coli 1 @n-do 450 5000
10 dgg?;f;‘?%%o 1 ¢»-Go 1300 399505670 Qo @@ o300
11 3930
b(?)zg;(?)ﬁ?mda% Hemdo 0

Amame 3 3b®. 2-0l Jnbogdgdosb hobl, boswspol bodyddo Fyzool d9d339-
mds 5ol 4 by, mygmools 3 by, boem L3oggbdol jo 2 by gmggerogg gl doy-
000 gdl  0dol, A3 JmEgdgmo  bogoglog®genols dodgdodyg  HgOoGM@0s  ©odobdy-
Mgdgaos 3dodg @ommbgdom (gowdoydo s g9@beolifysao bodydgddo jgansg o@
‘dg0b0dbgds) s Ygbododobow o3 dgdmbgggzedoi domo  3mbgbH®oE0gdo  swgds@gods
Rmby®o bodydgdol Jgd(39emdgdl.

d. Jubol Fyeols  bodydgdo smgdye ofbs Mm@ bogoglog@gmmsb sbanml,
sbggg dolgeb 500 dg@@ols 3mdm@gdomn (Bmbo). Jowgdygemo Dgogagdo  dmEgdgemos
gb®. 34-do. @mym®OiE Jmbosgdgdowsh hobl, dbmeme  gomo  3md3mbgbdo  (NH4')
>mdmhbs bm@doBogbyg doens bopoglogdgaol 30dgds®g B9gOM0EBM@00©sb  smgdeyyan
6039 ddo (2 by), o3 J0sb0dbgdl bogoglsy@geols d0dg gogergbols dwobs®ols Fyaols
bo@olbby. dog@mdomemyoyg@o sbogrobols dobgogom o dgagodmos gmdgom, GmI  de.
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JUobTo  Imzgdyga  HIO0FAMA0sDY XJOXIOMd0m 5  5@0bodbgds  SbFOLSboF MO0
doamdomgmds.

3boogo 4. 3. Jubol Jodoyko s ogmmdommmaoynto Sbogmobol gogagdo
653083b5g@ gemosb 500 3-3o (Igbmsbo)

Ne | 0baydgoogb®o 9Omggeo | dowgdyeo dgogagdo | by 35dmy9b69d9emo dgmmwgdo

1 >dmboydo daN/gn 0,352 0,39 1SO 7150-1:2010

2 bo@®®o@gdo g N/ g0 0,061 1,0

3 bo@d®o@gdo N/ o 3,781 10,0

4 R0Lgs@gd0 do/ o 0,436 3,5

5 beygene3o@dgodo da/@o 17,044 500 ISO 10304-1:2007

6 Jenm@owgdo do/ o 7,316 350

7 6®mdo do/ o 0,081 0,2

8 BAMO0 da/eo 0,103

9 E-coli 9Omgy@o/en o0 >@dmhbos 5000

10 (?)(Y)(?)OQ‘(S&)O € aQman 1Y) € o am 1Y)
JOE0ROGIgb0 9OM g0/ oo 600 39930560 Gogn@@s300

11 BIgOL Y0 AG O a0/ o 5
bG350 9OM g0/ oo o6 S@dmhbos

Losbognobm bodydgdo smgdygar odbs obggg Lodibg-xogobgmdo, bme. sb3obdsTo
(bogogboy@gerols dodwgds®yg BgPoBma0s) ©s sbhogiobgdo (dp. gmEbmgol Jodwgdsdyg
BIO0GHM@0s). Jomgdbyao Vggagdo Jm3gdygeos aMoi0390bg 4-6.

od dgdmbgggedo mgogbomnaog  hobl, @™MI @mam@3 ob3obdol slggg  obogo-
3oboli  boswogol  bodydgddo osgoJbods  Gygool dowsgro  3mb3gbH®sEngdo @S
‘dgbododobo domo gdggemdgdo  YHm@egds 3 ©s 5 bg-b. slggg ybws omdgols
ooz, ®md Gygool gl 3mbEgbH®si30gdo m@ogg dgdmbgggsdo dgBos Bmbydo FgdEo-
gdols 30mbi3gb@@oz0gdmsb dgsmgdom (a®oeg. 4-6).

3

180 /3

160

140 N
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100 v “4+Pb

80 < Pb (bpy)
60

40
20

0 T T 1
sb3obds shogngoby gmbo (5L306ds)

3®og030 4. Lodibg-xogeobgmol @gaombols LoJoydo bogagbag@geols
boosgol bmyog@o 6039330 Bggool Tgd(339m™dgd0
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3/ 30
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250 .—____.\

200 —9
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100
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0 T T 1
sb306ds sbosgmzobg  gmbo (5306ds)

“Zn
in (bry)

30598030 5. Lodbg-xogobgmols Ggaombol bEoJoy®o bogsglsg@gmols
6ooEoaol bmaogdm 603980 mgmools Vgd3ggmmdgdo

92/38
180
160 t——_\_’\
140
120 +cu
100 \.‘ (de)

Cu
80
60
40
20
0 T T
5b306ds sbsgnzobg  gmbo (SL306ds)

30598040 6. Lod3bg-xogobgmols Ggaombol LGoJoy@o bsgoglsydgeols
6oss5g0l bmyog@o 6039330 Ph-ol Fgdiggmmds

dgbgomo-mosbgmols Ggaombdo  ho@Go®gdyeo sbognobgdols dgwgagdo [o@dmwag-
bognos gbGoangddo 5-8.

>bobodbsgos, MM mosbgmdo yobeoggdgamo LFodogmdo bogogbsy®garols dodwg-
5509 BAgN0BAMA0S 5606dYMgoyYeo s@dmhbs  Omam® G BAYyzoom, sliggg L3ogrgbdom ©s
0YN00MS3, om0 3mb3gbRMo(30900 s@gds@gds oMo Jo@BAM b -90l, s@sdgn Bmby®
dohggbgdagdloE. m9dEe basbsgobm 60dydgddo o@ s@dmhbes >G5 gowdoygdo s >
390G3berolbl{gomo (gbe. 5).

3gbGogmo 5. Mmosbgmol GgoHodm@osby dwgdsdyg bsogoglog@gemol 0dwgdsdy
B300@™G00l boswsyol Lobyxdo 8dodg gommbgdols Igd(339mmdgd0

Lobxol s@gdols s@aoeo Lobyxol  smgdols @™ Cu | Zn 8|6|;de’) I Cd | Hg
005bgmo (bogogliog®gero) 151 398 78 2,0 -
005bgmo (xmbo) 134 242 53| <20 -
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@53 dggbgds d. 0m@l, Mm@ gbgoogm oLy bogogloy@geols aogmgbs oG
500b0dbgds. Omam® 3 do@amJodoydo, sliggg dogMmdomemaoyg®o sbogrobo a30hg9690L,
M3 JoGomswo Iohggbgdemgdo bea®ddol Go@aagddos. gobogy®d-Jodoydo dohggbgdengdols
dobggom go dgagodeos gmdgom, m3 dpobs®gdo Ms0dg 3b0gbgermgsb ©sdobdydgdsls
ob hog@gdls dmzgdym 3g@omedo sEaomo 5@ djmbos (@M. 6-8).

3bGogo 6. dp.om@ol Fgmol Jodoygdo s Bogdmdommmyon@o Sbsgobols Jgogagdo
bogoglsg®gmols Loskamggls

Ne | 0baydgoogb®o 9omggeo | domgdygmo dgogagdo | by 3°dmy9bgogemo dgmmwgdo
1 >dmboydo 9N/ go 0,345 0,39 ISO 7150-1:2010
2 bo®®o@gdo daN/go 0,022 1,0
3 bo@®®o@gdo dgN/ o 0,147 10,0
4 30lgo@ gdo dg/ o 0,172 3,5
5 Lganago® gdo dg/ o 22,18 500 1SO 10304-1:2007
6 Jermdoegdo dg/ o 2,28 350
7 6Gmdo dg/ o 0,099 02
8 RAMO0 dg/ o 0,088
9 E-coli aOggeeol 1120 5000
g-do
10 BMEE G0 9Om g0/ 1200 39950560 o @@ s300
3ME0g8m®Igo0 go-do
11 BRI YO0 9Om g0/ 250
LB 93 ™3 3goo go-do
GbGogmo 7. Bp.om@dol  Fygeol  JoBogdo ©s  8og@mdommeyon@o  sbsgmobol  Bgmgagdo

65gogboygdgmorst 300 3-0b dmIm@gdom

Ne 0ba M ge0gb@o 9OO g0 domgdymo dgegagoo | bogy 3°9mygbgogeo dgmmwgdo
1 >dmboydo daN/@o 0,310 0,39 ISO 7150-1:2010
2 bo@®®o@gdo daN/go 0,012 1,0
3 bo@d®o@gdo daN/go 0,107 10,0
4 30lgo@gdo da/ o 0,139 3,5
5 by e3o@dgodo da/ g0 20,28 500 1SO 10304-1:2007
6 Jermdopgdo da/ o 2,23 350
7 oG ™0 da/ g0 0,102 0,2
8 RAHMAO0 da/ o 0,094
9 E-coli aO0ggeeo/ 950 5000
go-do
10 BMEE YOO 9O m g0/ @o- 39930560 o @B@sz0
1000
3ME0x8m®I oo ‘do
11 B YOO 900900/ 200
UHO93(H0303900 @-do
3bGogo 8. dp.om@ol gobogy®-Jodog@o 35hggbgdmgdo
b0dydol smgdols 950 9JBO M dGOMds, | Jo@omosbmds, (Fgoedo goblbogno o
g PH S/ Y 1obadow0), B2/ tC
020000 puS/cm 0 Jobaoo0), I/
0056gm0
(bopogbogdamo | ¢ 5 213 0,015 8.0 38
d. omols
dobgomdansw)
005bgmo (gmbo
300 3gB@ols 8,18 211 0,015 8,1 32
dmdmcgdom)
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Loggang bodydomgdo ho@odgdyen odbs sbggg Jggdem JodmaPo, Lowsi yy®owe-
mgds  ghgts ombgymobs (Jogodol (3963®0) @ 2oMEsdbol  bogogloy®gangdby.

domgdamo dgrgagéo [oddmoagboaos a®sgogzgdby 7-10.

da /20
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d36bgmemo d36bgmemo
(65g93L3gergam0) (3mbo)

26598040 7. 3@bgymol LEoJoydo bogogbsg@gmol bosesgol 60dydTo Liogbdol Bgd3ggemmds
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20598040 8. 8506970l LEoJodo bsgoglsydgmol boswsgol 60898To mymools Vgd(33gemds
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u Pb
¥ Pb, b3

30598030 9. 3s@bgamol LEoJondo bsasglsgdgmol bospsaol 60393To Gygoolb V(339 eds

/ 03733
60 -

50 -
40 -
®Pb
30 -
I'Pb,—‘tr(p3
20 -
10 -
0 T T I/

22603060 (B2g33bagBgero)  336G©d360 (xgmbo)

20538030 10. 350565630  bEoJog®o bogsglogdgmol boswsyol 6039330  Gygoob Fgd3g3gmmas

domgdygaro Jmbozgdgdols dobgogom Jo®bgyeols 60dydgddo bs-gob gowssdo®mds
bsdogg (Pb, Cu, Zn) eoommbols 3mbi3gb@®Ma0gods. Losbsgrobm b60dydgddo o@ s@dmhbos
obgmo 3obiEgmmygbymo gangdgb@gdo, Gmam@gdoiss ggoEbaolifysemo ©s jsdoydo.

G553 dggbgds  2oMEadobl, bogogloy@gemol dodwgds®yg Gg@o@m@os  s@dmhbos
©560bd9@ goygao Ibmame Fggoom (5e.10).

sligghs

Smb060°860300, M3 Logsdmgganm@o o3 Hodol 3gargggoo 3oMggas ho@ods.
doegdygamo dgogygool sbogobol Loggydgganby dgggodemos gmdgem, @md LEodogdo
bogoglog@gamgdo  ©odobdyg®gdols  dbcog  obpgbgb  d60dgbganmgeb  pogemgbols  dom
d0dgdodg BgHodmMM0gddby. 3gHdme, dodpgdsdg BgHodm®ogdols boswsgol 6odydgdo
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©05606d7A 9oy smdmhbws oligmo 3obEgMmagbymo 3md3mbgbBom, @mammoiEss Gygoo,
obggg bdod  dgdmbgggsdo, Losbogrobm  bodydgddo  godmogggms  Ldogngbdols  ©o
0gomools  doswoegmo g9 mdgdo.  bmgog@mo  sbsgobols dgwgads  ohggbs, @md
LbEoJoy@ds bopgoglog®gends dgodergds 05806d9@mL dobodyg s dgddbols o6 339900
SbBobsbo@dodyyamo  Lodyszos (mg30 ol 3gds@gmdl  dpobs@ols  3o@sl).  3g@dm,
Vgomdo  Dbmaxg® obdpgds 5dmboygdol ombol  3mbi3gbd®sogdo s sbggg obgmo
d5JB9M0gdol Vgd(339e0mdgd0 Mmammgdozes - E-coli s ggzomyu@o LEM9uEMm3m3gdo.
ymggeogg gl @sbsggodggaros  9d9Jgds  @gaombols Imbsbargmdol  xsbdOmgmmdsls,
30b50©ob  3M33mbgb@gdo  GMIgmoi  2odmogmBosh goMgdmdo  bogoglog@gemols  s@ly-
dmdol dgdmbgggsdo,  bobosmwgbosh  Lsjdome dowsgro 3obzg®mygbyeo mgoligdgdom.

bBs@os Ggbagangdamos dmms Gybmsggarol gohegbaao bsdyzbogie gmbool doye
@sg0b5bbgd o bsgGsbBer 3GegJB0b (8GsbBo Ne217578)  gogaryd do.
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SUMMARY

ASSESSMENT OF THE IMPACT OF SPONTANEOUS LANDFILLS ON THE ECOSYSTEM ON THE
TERITORY OF EASTERN GEORGIA

Buachidze N.S., Chikviladze Kh.N., Gurguliani I.N., Shubladze E.Sh. and Kuchava G.P.

Institute of Hydrometeorology at the Georgian Technical University

The role of spontaneous landfills located in Eastern Georgia in the processes of pollution of adjacent territories
was studied. Chemical, microbiological and physical-chemical analyses of soil and watersamples were carried
out and main pollutants were revealed. The impact of spontaneous landfills on the ecosystem was assessed.
Keywords: spontaneous landfill, ecosystem, environmental pollution.
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SUMMARY

THE METHOD AND TECHNOLOGY OF CLEANING THE WATER SURFACE FROM OIL
POLLUTANTS

Razmadze M.T., Kiknadze G.G., Imnadze P.M., Getsadze T.S., Kvirikashvili Ts.l.,

Rostomashvili Z.1. and Ambardanishvili O.P.

Andronikashvili Institute of Physics, Iv. Javakhishvili Thilisi State University

World oil consumption increases. Qil is transported between continents by maritime transport. According to
statistical data, oceans and seas are polluted by 3 million tons of oil spilled per year, which represents the biggest
ecological catastrophe. The work offers the methods and technology for rapid localization of such disasters,
recycling of the waste and application of recycled products in everyday life.
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SUMMARY

ANTIBACTERIAL NANOSILVER-CONTAINING COMPOSITES BASED ON THE
BIODEGRADABLE MIXTURE OF POLYESTER AMIDE AND POLY-N-VINYL PYRROLIDONE
Tskhadadze Sh.A., Kupatadze N.O., Tugushi D.S. and Katsarava R.D.

Georgian Technical University

Institute of Chemistry and Molecular Engineering, Georgian Agrarian University

It was found that it is best to use the mixtures CsPsAg> and CsPsAg1 containing low concentrations of silver
nitrate for production of stable nanosuspensions containing AgNPs of a desirable size by the method of
photochemical reduction in the presence of poly-N-vinyl-pyrrolidone and amino acid-based polyester amide as
stabilizing agents. At the same time, in this case, we have a considerable economy of silver nitrate. The mixtures
CsPsA; and CsPsAgs containing high concentrations of silver nitrates turned out to be less effective. They
produced unstable suspensions containing AgNPs of larger sizes.

Keywords: nanosilver, photochemical reduction, daylight, ethanol solution, biodegradable polyeter amide, poly-
N-vinyl pyrrolidone, antibacterial nanocomposite.
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SUMMARY

POLYCONDENSATION OF AMIDE MONOMERS WITH ALDEHYDE:

SYNTHESIS OF WATER-INSOLUBLE NITROGEN FERTILIZERS

Gugava E.D., Gelashvili N.S., Maisuradze N.A., Papava G.Sh., Gavashelidze E.Sh.,

Liparteliani R.G. and Khotenashvili N.Z.

Petre Melikishvili Institute of Physical and Organic Chemistry of

lvane Javakhishvili Thilisi State University

Polymerized carbamide is produced by polycondensation of carbamide with aldehyde. With a change in the
molar ratio of initial monomers, there form polymers having different, both linear and spatial structure. To obtain
linear polymers, targeted synthesis of polymers was carried out. In the obtained polymers, peptide bonds were
retained. It was revealed that, in the case of a linear structure, microorganisms easily penetrate into the molecule,
which facilitates biodegradation of polymers.

Keywords: polymerization, carbamide, ecology, biodegradation, polycondensation.
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SUMMARY

INVESTIGATION OF THE DYNAMICS OF WATER ABSORPTION BY WHEAT

GRAIN IN THE PROCESS OF SOAKING

Khutsidze Ts.Z., Pruidze E.G., Khvadagiani Kh.B. and Kutateladze A.D.

Akaki Tsereteli State University, Kutaisi

In recent years, with the aim of increasing the biological value of bread, special attention is paid to the
production of bread from whole grains, as well as from bioactive grains. In the process of bioactivation of the
wheat, special attention is paid to the soaking and germination of the grain. The intensity of water absorption by
grain depending on the duration of soaking was studied. The studies showed that intense water absorption in the
grain occurs at the beginning of soaking, then the process proceeds with less intensity. In addition, an excessive
increase in the amount of water for soaking promotes even more activation of already activated hydrolytic
enzymes. Therefore, the soaking of wheat grain is recommended under the following conditions: hydromodule 1:
2 for 5-6 hours at 40°C.

Keywords: wheat grain, soaking, water absorption.
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SUMMARY

THE IMPACT OF PHYTOHORMONES AND PYRROLE-CONTAINING TETRACYCLIC COMPOUNDS

ON POTATO AND BEETROOT GROWTH AND DEVELOPMENT
Tserodze Kh.O., Kukhaleishvili M.1., Maisuradze M.G. and Bulauri E.V.
Biotechnology Center, Georgian Technical University

The expected biological activity of 12 pyrrole-containing tetracyclic compounds we synthesized was assessed. These
compounds were used in agriculture for growing potato and beetroot crops. The impact of these compounds and the
plant growth regulator — indolyl acid (group of auxins) on the agricultural cultures - potato and beetroot during the

period of vegetation is conserved.

Keywords: phytohormones, pyrrole-containing tetracyclic compounds, plant growth regulator, biological activity,

agriculture.
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SUMMARY

BIOLOGICAL PECULIARITIES OF ORIGANUM VULGARE

Kacharava T.0., Lobjanidze M.B. and Tkebuchava Z.R.

Georgian Technical University

Samtskhe-Javakheti State University

The experiments performed showed that wild plant species growing in the highlands of Rachacontain more
vitamin C, which is due to by the effect of ecosystem conditions parameters (the sum of active temperatures, the
amount of sediments, soil fertility, etc.). Hence, while cultivating the plantations of Origanumvulgare L in
farming conditions, the following factors should be taken into account: environment-soil-plant-fertilization,
biological peculiarities of the plant, optimal technologies of reproduction should be selected for the relevant
region, etc. In case of proper management of the processes, ecologically pure raw product with high productivity
and standard content of pharmacologically active substances is obtained and the genetic resource of this unique
plant is maintained.

Keywords: Origanumvulgare L., ecosystem conditions, genetic resource, pharmacologically active substances.
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SUMMARY
ANALYSIS OF IMPORTEDSACCHAROMYCETES
Shildelashvili I.1., Matiashvili Sh.l. and Buishvili G.T.

Jacob Gogebashvili State University, Telavi

Currently yeasts are not produced in Georgia. They are mainly imported in a pressed and loose form, labeled
Saccharomycescerevisiae, which is the general name of wine yeasts, without mentioning of the species on the
label. An experiment was performed to find out if there are thermophilic yeasts in the baked bread available on
our market. Thermophilic yeast facilitates the penetration of microflora in the human body and damages it. Local
natural Saccharomyces were studied with the aim to use them in wine-makilng, bread baking etc.

Keywords: Saccharomyces, thermohillic yeast, wine-making, bread baking.
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DYNAMICS OF CHANGESIN THE COMPOSITION OF MINERAL
SUBSTANCES IN THE MUST AND WINE

Gamtkitsulashvili Gia V., Gamtkitsulashvili Gela V., Khositashvili M.L. and Mikiashvili M.A.
Jakob Gogebashvili Telavi State University

Abstract. Recently, the gvevri wine-making method has attracted great attention both of Georgian consumers
and foreign specialists. The article discusses the dynamics of changes in the composition of mineral substances
in the mustand wine in vessels made from different materials. The comparative analysis of mineral substances
showed that the changes in the composition of mineral substances in both vessels were caused by minerals
contained in the vessel, the activity of constituent elements and by their circulation in wine.In both cases, the
quantitative changes in mentioned elements, the reduction of mentioned mineral elementswas due to their
absorption by the solid portion of thepulp, precipitation and crystallization of potassium, sodium and calcium
tartarates.

Keywords: wine-making, gvevri, mineral substances, dynamics of changes.

In Georgia, making wine in qgvevri (a pitcher) has a centuries-old history. In 2013, the
traditional Georgian traditional qvevri wine-making method was recognized by UNESCO as part of
intangible Cultural Heritage of the Humanity. Qvevri is scientifically little studied. It is well known
for wine producers and specialiststhat, during the process of wine-making in qgvevri, in the
pulpoxidation-reduction reactions proceed well and, in most cases, we get stable wine of high quality.

In the process of changes in the substances in the must and wine, along with organic
substances, inorganic ones participate. A moderate concentration of mineral substances of grape is one
of essential conditions for obtaining the conditioned and high-quality products.In the must and wine
with moderate concentration of mineral elements, there occur all chemical and physical processes,
which facilitate fermentation, maturation of wine, and formation of aroma and bouquet components
[1-3].

Till the bunch of grapes is attached to the vine, its mechanical parts with theirphysical and
chemicalcompositionform a single organized system and produce normal changes in the substances.
After squashing, the links among the mechanical parts are broken and the mineral substances partially
transfer from the mechanical parts into the juice.The mineral substances are distributed in the
mechanical parts of grape as follows: the seedis rich in potassium salts (65%), followed by the
skin(48%) and the stem (36%). The seed is rich in calcium salts and their concentration reaches 6% in
the must. The content of phosphorus is highest in the seed and the lowest in the stem.

When the norms of minerals in wine are violated, the quality of the product deteriorates,
which could be due to migration of mineral elements and related issues [4,5].

A moderate concentration of metals in the mustimproves the taste qualities of ayog wine
material. After fermentation of the must, part ofthe mineral elements remainsin grape skins and seeds,
the rest deposit in the process of fermentation. The fresh must contains from 3 to 5 g/l mineral
substances. During alcoholic fermentation, this amount decreases due to the transfer of organic
mineral substances into metal and organic mineral deposit.

The Kakhetian and European production processes of making wine from white grapes are
completely different. In Kakhetian technology, the alcoholic fermentation proceeds in the must with
solid parts of the bunch and ageing of wine occurs on the pulp for 5-6 months, whereas, in the
European technology, the must is immediately separated from the pulp and processed for removing the
excess of extracted substances. The quantitative changes in mineral substances in the wines produced
by these technologies are absolutely different. The migration of mineral substances from solid parts of
the bunch into the fepulprmentedmust and then intowhen making wine by theKakhetian technology is
a long process. These processes take place in gvevriandthe wineis aged on the pulp for 5-6 months.
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During this period, mineral substances are extracted from the pulp into the wine material, and the
mineral substances react with organic acids with precipitation of the corresponding salts [5,6].

The exceptional qualities of the Kakhetian wine are based on the complex of redox and
biochemical reactions taking place in gvevriat every stage of aging of wine, in which the vessel made
of clay called qvevri participate. Currently it is a question what quantity of mineral substances
transfers from the vessel itself into the wine [2-4].

The objective of our research was to study the dynamics ofchanges in the composition of
mineral elements in young and 5-months-old wine from the must in gvevri and neutral vessels. From
the literature it is known that, of mineral substances, potassium, magnesium, calcium and sodium are
present in wine in the greatest quantities. It is also well known that, besides silicon, exactly these
elements are present in the Georgian soil in nature and burnt materials of gvevri [6,7].

The object of the study was a 250-literqvevri made from the material found in the clay
minefield in the village of Satsableti, ZestafoniRegion, Western Georgia, and a neutral vessel of the
same capacity. Both of them were placed in ground under the same conditions at the "Twins Wine
House in Napareuli”, the village of Napareuli, TelaviRegion.In September 2017, the pressed Rkatsiteli
grapes gathered in the Napareulimicrozone was placed in both vessels at the same time. The alcoholic
fermentation took place with the pulp. The following samples for analyzing were taken: the initial
must, young wine after alcoholic fermentation and 4-months-old wine.

The content of the following mineral substances was determined in the samples (qvevriand the
neutral vessel): potassium K, magnesium Mg, calcium Ca and sodium Na.The quantitative changes in
mineral elements (mg/l) in the must, and in young and 4-months-old wine made on the pulp are given
in the Table below.

Quantitative changesin mineral elements (mg / ) in the fermentedmust, and in young and 4-months= old
wine made on the pulp in different vessels

Qvevri
. . Four-months-old wine,
Mineral element Fermented must Yoangwine g/
! K 1285 750 540
2 Mg 47 40.3 45.8
3 Ca 85.5 52 47.2
4
Na 10.55 411 3.52
Neutral Vessel
1 K 1285 940 820
2 Mg 47 40 52
3 Ca 85.5 62.8 60
4 Na 10.55 9.12 5.12

As is seen from the table, after the completion of alcoholic fermentation, the quantity of four
elements in the new wine ingvevridecreased.As compared with the must, after alcoholic fermentation
in qvevri, the quantity of potassium decreased by 535 mg/l, magnesium - by- 6.7 mg/l, calcium- by
33.5 mg/l and sodium — by 6, 28 mg/l. As compared with the must, after 4 months inthe wine in
gvevri, the quantity of potassium reducedby 7.45 mg/I, calcium —by 38.3 mg/l, and sodium - by 7.03
mg/Il, while the quantity of magnesium slightly increased - by 1.2mg/I.

The content of mineral elements decreased in the neutral vessel too. As compared to the must, the
quantity of potassium reduced by 345 mg/l, magnesium = by 7 mg/Il, calcium - by 22.7 mg/l, andsodium -
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by 1.43 mg/l. In the 4-months-old wine, the quantity of potassium reduced by 465 mg/l, calcium — by 25,5
mg/l, sodium — by 5.422 mg/l, while the quantity of magnesium increased by 5.1 mg/I.

As the comparative analysis of mineral substances showed the change in the mineral
substances in both vessels was caused by the minerals contained in the vessel itself, the activity of
constituent elements and by their circulation in wine.
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PE3IOME

JIMHAMMUWKA U3MEHEHUM B COCTABE MUHEPAJIbHBIX BEIIIECTB B CYCJIE 1 BUHE
I'amrkunynamsuan 'na.B., FamTkunyaamsuiu Ieaa B., Xocuramsuiaun M.JL., Muknamsuiau M.A.
TesaBckuii rocyjapcTBeHHbIH yHHBepcuTeT MM. SIko0a ["'ore6amBuiiu

B mocnenHee BpeMs METON NPUTOTOBJICHUS BHHA B KBCBPUBBI3BIBACT OOJBIIOW HHTEPECKAK y TPY3HHCKHUX
MoTpeOHuTeNeH, TaK M Y MHOCTPAHHBIX CHEIHAINCTOB. B cTaThe aHAMM3MpyeTcs TMHAMUKAa U3MCHEHUH B COCTaBe
MHUHEpabHBIX BEIISCTB B CYCIIC W BHHE B COCYAAaX, CICIAaHHBIX M3 Pa3HBIX MaTephanoB. CpaBHUTEIHHBIN
aHAIM3 MUHEPAJbHBIX BEIIECTB MOKa3aJ, YTO M3MEHEHHs] B COCTaBE MHHEPAIbHBIX BEIIECTB B 000MX COCYIax
BBI3BaHBI MHHEpAaJIaMH, CONEPKAIIUMUCS B CAMHX COCYAaX, aKTUBHOCTBHIO COCTaBJISIOIIUX MX 3JIEMEHTOB, M UX
MUPKYIIIKCH B BUHE. B 000uX ciydasx KOJIHMYeCTBEHHBIC N3MCHEHUS B MUHEPAIBHBIX 2JIEMEHTaX, YMCHBIIICHHE
WX KOJMYECTBA, BBHI3BAHO WX TIOTJIOMIEHUEM TBEPJAbIMH YacCTIMU ME3TH, OCAKICHUEM, W KpHUCTaJUIM3aIuen
BUHHOKHCIIBIX KaJIHs, HATPUS U KaIBITHSL.

KarueBble c10Ba: BUHOENE, KBEBPH, MUHEPAIEHBIC BEIIECTBA, JHHAMIKA H3MCHEHHH.
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SUMMARY

DYNAMICS OF ACCUMULATION OF PHENOLIC COMPOUNDS IN THE RED

GRAPES INTRODUCED IN GEORGIA

Khositashvili M.L., Khositashvili T.V., Buishvili G.T., Chalatashvili S.E. and Katsitadze M.G.

Jakob Gogebashvili Telavi State University

The article deals with the dynamics of accumulation of phenolic compounds in the red grapes introduced in
Georgia at different stages of its ripening. For research, eight introduced red grape cultivars were taken. Their
technical characteristics (linear and volumetric) were determined by the Prostoserdov’s method. The dynamics
of quantitative changes in in phenolic compounds was determined by the Glories method. The experiment
revealed that the dynamics of growth of the grape berry volume is in direct proportion with the dynamics of
accumulation of phenolic compounds in the berry.

Keywords: red grapes, phenolic compounds, accumulation, technical characteristics.
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PA3BPABOTKA CTPYKTYPHOM CXEMbI MEXAHU3MA JJISI UMUATALIUA
OIBITHOM HOCKHU OBYBH

3akapas M.M., Maraakeaunse T.A.
TI'ocynapcrBennslii yuupepeurer uM. Akakus Heperenu, Kyraucu

IMocTtanoBka 3amaum. OlEHKa OKCIUTyaTallMOHHBIX CBOWCTB OOYBH CHELUAILHOTO
Ha3HaueHHUs U pa3paboTKa OCHOBHBIX HANPaBIICHUH COBEPIICHCTBOBAHMS H3ACIHS OCYIECTBISIETCS
IyTeM €€ WCHBITAHHS B MPOU3BOJCTBEHHBIX WM IOJIEBBIX ycnoBusx.Ilo meronuke, cpok ONBITHOM
HOCKH CHEUUaIbHOW OOYBM COCTaBIsieT 3 Toja, KOJIWYECTBO OMNBITHBIX OOpa3lOB B CpeJHEM Ha
nepbiit rog — 100 map, Ha BTOpoi rox — 1o 500 nmap u Ha Tpetuit — g0 1000 map.Cxema 3KkCHepTU3bI
BKJIIOYa€T MHOTOYMCIIEHHbIE NpOLEAypbl: (OPMHPOBAHHE O3KCIIEPTHOW TIpPyMNIBL; pa3paboTKy
METOAMKH KOHTPOJIL 00YBU AJISl (QUKCHPOBAHMS PE3YNbTAaTOB HCCICAOBAHUS U NPOBEICHUS aHAIN3a;
MOJIrOTOBKY OTIPOCHBIX aHKET; TPSHHHT IMOJIb30BaTeNeH 1 HAOMI0AaTeIeH; ToJIeBbIe TOXObI Ha MECTa,
HaOroneHne u cOop MHPOPMALNK, aHAJIU3 PE3YIHTATOB U ITOJTOTOBKY BBIBOJIOB.

®DaxT, 4TO OpraHM3als U OCYIIECTBICHUE OMBITHON HOCKH 00YBU YPE3BBIYaiHO TPYIAOESMKHIA,
JOJTOCPOYHBIM M JOPOTOCTOSIIUI TpOLEcC C ydacTHeM OONBIIMX TPYNI IOJb30BaTeNe,
CHENIUAINCTOB M BCIIOMOTATEIbHBIX pAOOTHHUKOB.

HyXHO OTMETHTH, 4TO CYIIECTBYIOLIME CTEHABI Ul MCCIECAOBAaHUS MaTepHalioB U JeTajel
00yBHU BBISIBIISIIOT JIMIIb WX OTIENbHBIE CBOWCTBA. [IpoBeneHre SKCnepTH3bl TOTOBOW MPOMYKIIMU Ha
TaKuX ycTpoicTBax He ynaercsi. [103ToMy BO3HHKIA HEOOXOIMMOCTH MPOSKTHPOBAHHS yCTPOMCTBA
JUTS MOJETTMPOBAHUS HOCKH 00yBH B JIAOOPAaTOPHBIX YCIOBHSIX.

[IpoexkTupyemsbrii 0OBEKT HOKEH oOecrednTh: l. HacTpoWKy pabodel cpempl (Kiumara,
TPYHTa), PSKUMOB M TEXHHUYECKHX MapaMeTpoB (CKOPOCTH pabovMX OpraHoB, pazMepa oOyBH U Jp.);
2. SKOHOMHYHOCTb; 3. HaJeKHOCTh M CTOMKOCTDH; 4. Majible TadapuThl; 5. MPOCTOTY OOCTYKHBaHUS,
yHpaBJieHust, COOPKHU 1 pa30opku; 6. 6e30MacHOCTb.

IIpakTHYeckasi HEHHOCTh DPAaOOTHI 3aKIIOYAETCS B 3HAYUTEIHLHOM COKpAIIEHHWH CPOKOB,
TPYZIOEMKOCTH W MaTepUalIbHBIX 3aTpaT OIBITHOW HOCKM OOYBHM; B YIPOILICHWH TIpollecca U
MOBBIIICHUY POU3BOANUTENLHOCTH UCTIBITAHUS OOYBH.

Jns JOCTHXKEHHS IIOCTaBIEHHOM ILIENMM ONUpaeMcs Ha OJIOYHO-MOAYJIBHBIA MPHUHLMII
KOHCTPYHPOBaHUS, KOTOPBIN MPeycCMaTPUBAET JEKOMIIO3UIIUIO TEXHUIECKOTO 00beKTa Ha (PYyHKIINO-
HAJILHO CaMOCTOSATENbHBIE YacTH (Moxmyinu). Vicxons u3 3TOro, B MPOEKTE BBIJAEIEH OJBa OCHOBHBIX
OJIOK-MOJIyJIsl: TIPUBOAHOM MEXaHH3M, HMHUTUPYIOIIMH HOCKYy OOYBM M MOZYNb J1abOpaTOpHOM
JKCIUTyaTallMOHHOM CPEJbl.

B pesynbraTe TEOpeTMHYECKMX W MPAKTHYECKHUX PACCYXACHUN NPHUBOAHBIM MEXaHHU3MOM
yCTpOICTBa BBIOpaH IIIOCKWHA INMAPHUPHBIA YETHIPEX3BEHHBIM MexaHu3M (puc. 1), KOTOpBIi
MpeBpallaeT BpalllaTelbHOE JABIKEHHE KpHUBOIIMMAa | B TepeMEIIeHHE BBIXOJHOTO 3BEHA II0
3aMKHYTOW IIATYHHOUN KpuBoW. Hamr BeIOOp 000CHOBaH TeM, YTO MEXaHU3MXAPAKTEPHU3YETCS MallbiM
KOJINUECTBOM JBHKYIINECS 3BEHBEB, BHICOKUMH CKOPOCTHBIMH XapakTepucTukamu (1o 6000 o6/mMun),
JIOBOJIbHO HU3KHMHU YCKOPEHUSIMHU B KPAWHUX TOJIOKEHUAX U BBICOKOH TOYHOCTHIO.

PaGouum opranom ycTpoicTBa ABISETCS MOJas Koyoaka 7 ¢ 00yBbi0, B3aWMOIEUCTBYIOIIAS C
TPYHTOM 8, a IPUHIMII ACUCTBHUS COCTOUT U3 TpeX (as:

a) [lpuzemnenue; 0) [lepexarsiBanue; B) OTpBIB 00YBHU OT MOYBHI.

Juia mmuTanyy IBWKeHHs (pajaHr maibleB BHYTPU KOJOAKHM 7 CMOHTHPOBAHA IJIaCTHHYATAS
¢urypHas npyxkuHa 12. K ocHOBHO#1 yacTy KOJIOJKH 7 ¢ TIOMOIIBIO TIPYXKHUHBI 12 U IAITHHIPUIECKOTO
IIapHUpa NMpUcoeanHseTcss HocouHasd JacTh 11. IlpyxunHa 12 naBUT Ha HOCOYHYIO YacTh M3BHYTPH,
M3rubaeT KOJOAKY 7 M Ha/IC)KHO ONMHpaET ee Ha TPyHT 8. B cBOIO ouepenp, mmacTuHIATAS TIpY>KuHA 12
YIHpaeTCs Ha PacHOI0KEHHYIO B ISITOYHON YacTH KOJOAKHK 7 MIIUHAPHUYECKyIo mpyxuHy 13. Takum
oOpa3om, ynpyrue 3BeHbs 12 u 13 BHYTpW KOJOAKM 7 0OECHEeUMBAalOT MPHU3EMIICHUE HOCOYHOH M
MSATOYHOM YacTeil 00yBH Ha TPYHT 8 B COOTBETCTBYIOIIMX pabounx ¢azax. Ilnardopma c rpynrom §, ¢
BO3MOKHOCTBIO TOPH3OHTANBHOTO TIEPEMEIIEHHs, paclojio)keHa Ha ocHoBaHnu 9. Omopoit
IaTGOPMEI CITYKUT MITHHApUYEcKast nmpyxkuaa 10.

KpuBommn 1 xectko 3akpemsien Ha BeixogHoMm Bamy O mpuBoza. Ha manbue kpuBommmal
HaJleTa BEPXHsS I'OJIOBKA IIaTyHa 2, KOTOPBII M3rOTOBJIEH B BUAE YIJIOBOrO 3BeHa ¢ pbiyaroMm 5. C
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HWKHEW TOJIOBKOM WIaTyH 2 MIAPHUPHBIM TMaJbIEM CBS3BIBACTCS C KOPOMBICIOM 3, KOTOPBIH
nepemMeniaercs mo ayre ¢ paguycom O1B otHocuTenbHO umuHApUUeckoro mapuaupa Q1. Ha peraare 5
CMOHTHPOBaH JepKaTeib 6, Ha KOTOPOM C IMOMOIIBIO IIMIMHAPUYIECKOrO Majblia 3aKpeIicHa KOJ01Ka
7 ¢ 00yBbIO.

Jis ompeznencHuUs MPeNBapUTEIbHBIX pa3MEpPOB 3BEHHEB NMPUMEHUM TIpadOaHaTUTHICCKUMI
METOJI C YUETOM psijia TpeOOBaHUH, MPEIbSIBISEMBIX K IIAPHUPHOMY YEThIPEX3BEHHHKY:

1. Orpanvyenre Ha ITHHBI 3BeHBEB a, D, C, d. Uro6s B MexaHM3Me HEe OBLIO CIHIIKOM
OOJBIINX U CIIMITKOM MaJICHBKHX 3BCHBEB, BEIOMPAaEM 4 MOJIOKUTEIILHBIX YHCHA M0 YCIOBUIM:

a<b<c<d, SSm,

IpH KOTOPBIX HU OJJHA M3 JUIHH 3BEHBEB HEe OyzeT Oosplire Apyrux Oojee ueM B M pas.
2. VYcrnoBue CyHIECTBOBaHHWsI MexaHW3Ma. MeXaHM3M JIOJDKEH OBITh  KPWUBOIIHITHO-

KOPOMBICIOBBIM, TO €CTh TOJDKHO BBINIOJIHATHCS YCIIOBHE: (a +d ) < (b + C) .

3. lunamu4ecKoe ycioBue. YToJ JaBIeHHsI Ha KOPOMBICJIO CO CTOPOHBI MIATyHA JOJDKEH OBITh
MEHBIIIE JOMYCKAEMOro 3HaueHus: F< [19], rie [8] =45° —60°.

4. YcnoBue 3¢ pekTuBHOCTH pabOThl MEXaHH3Ma, KOTOPOE BhIpaXkaeTcsl uepe3 KodpuuueHt
u3MeHeHus cpeaHeit ckopoctu K, :

0
_ o _180°-a .

AV - =
@, 180°+a
e @; W ¢, YIIbl NPSIMOrO U OOPATHOTO XOAd, OL— YrOJN MEXAy HANpaBICHUAMU LIATyHA M

KPHUBOILIUIIA PU KPaHHUX MOJIOKEHUSIX KOPOMBICTA.

5. YcnoBust yHKIMOHMPOBAHMS MEXaHMU3Ma U KOHCTPYKTUBHBIE BOOOPaXKECHUSI.

st oneHKH paboOThl MEXaHU3Ma U ONpPEACTICHUS IIUTEIIEHOCTH PaboYNX M XOJIOCTBIX XOH0B
CTPOMM IIJIaH MOJIOKeHHH (puc. 1) u penBapuTeNbHYI0 UKIorpammy (puc. 2).O0muit Xoa KOIoaKH
1o BepTUKaIu o0o3HaueH yepe3 B, mo ropusoHTanmu — yepe3 A. HavajabHBIM MMOJIOKEHHUEM CUUTAEM

. 0
KpaifHee BepxHee MOJOXKeHHe Kouoaku (yros moBopora kpuBoinuma mpumepro ¢ =330°). Ipu
JabHENNIEM BpAIEHWH KPUBOLIMNA | KOJNOJAKA OIMYCKAETCS BHHU3 110 KPMBOJMHENHOW 3aMKHYTOM

0 .
TPaeKTOpHH ¥ Iepemernaercs HampaBo. Ha ¢ =60 komomka HaxomuTcst B KpailHEM I[IpaBOM

0
TIOJIOKCHNH, TIPOIOIDKACT OIyCKAThCsl BHU3 U Tepemernaercs Haneo. Ha ¢ =120 ona onmpaercs Ha
IpyHT 8 crmepBa ISATOYHOM 4YacThio. B pesynbraTe NMpOMCXOAWT HaBlieHHE uepe3 MpyxuHy 13 Ha

0 .
OCHOBHYIO 4acTh Konoaku. [Ipumepro Ha ¢, =150 konoxa gocturaer KpailHe HHKHETO TOJIOKEHHS

0 .
¥ TIOJIHOCTBIO omupaercs Ha rpyHT. Ha ¢ =180 mnpomcxoant nepekarsiBanne Ha HOCOK, KOTOPBIH

M3rudaercss B MIApHUPE B 30HE CBSA3M HOCOYHOW YacTH C KOJOAKOH. B pesymprare medopmupyercs
IUTACTUHYATas TNpYyKHMHA 12 W NaBUT HA IWIMHAPUYECKYIO NPY)KHHY 13 NATOYHOM 4YacTH KOJOAKH.

Komozka oTpeiBaetcsi oT rpyHTa 8 upumepHo Ha ¢ =195° —210°, mommmmaercs BBepX U

BO3BpaIlacTCad B HAYaJIbHOC IIOJIOKCHUC. B MCPTBBIX TIOJIOKCHUAX MCXAHU3M HAXOAUTCA IIpU
PpacCIiojio’)K€HUKN KPUBOIIHWIIA W HIaTyHa Ha HpHMOﬁ, a KOPOMBICIIO 3 3aHUMaeT KpaﬁHHe TIOJIOKCHUA

0 0

(mpumepro @, =8 u ¢, =195").
PaGouuii X0 ONpeNenM, Kak MepPeMEIIEHHE KOJOJKM OT MOMEHTa CONPMKOCHOBEHHS C
IPYHTOM JI0 MOMEHTA TIOJIHOTO OTPhIBa OT Hero. Paboumnii yroi — yros rmoBopora KpUBOIIKIIA 32 BPEMSI

pabouero xoa paBusercs: @, = @, — @, =90°.

Koadduuument pabodero xoma, 3TO OTHOILICHHE MJIMTENBHOCTH pabodero xoma K oOueit
JUTUTEIIBHOCTH IHKJIA!

B
K, = =0,25
3600
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9

Puc. 1. Cxema MexaHu3Ma Uil HCIILITAHUA 00YBH B JIA00PATOPHBIX YCI0BHUAX
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3 |
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Puc. 2. [IpexBapurtenbHasi MUKJIOrpaMmMa padéoThbl MeXaHU3Ma

3akmouenue. lcxons W3 CIOKHOCTH M TPYJOEMKOCTH METOAMKH WCIHBITaHHUS OOYBH,
NIOCTaBJIeHa 3HAYMTENbHAs Hay4YHO-TEXHHUYECKas MpobiemMa, B paMKax KOTOPOH IJIaHUPYeTCs
CO3JlaHHE YCTpOMCTBa AJISl MMUTALMU ONBITHOH HOCKM OOYBM B J1abopaTopHbIX ycioBusix. C aToit
LETBIO:
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1. TlpennoxkeHa CTPYKTYpHas cxeMa MEXaHW3Ma B BUJE IIAPHUPHOTO YCTHIPEX3BCHHUKA,
KOTOPBIN 00SCIICUNBALT MEePeMEICHIUEe 00YBHOW KOJIOAKY 110 3aMKHYTOH MATYHHOU KPUBOM.

2. CocraBneHbl IDIaH TOJIOKSHHHA W TIPEJABAPHTENBHAS ITUKJIOTpaMMa pabOThl MEXaHHU3Ma,
TIOJITBEPIKIAFOIIHE €0 XKU3HECTTOCOOHOCTD.

3. Ilo 3naveHuto ko3 duimenTa paboyero xo/a BhISIBICHA HEAP(HEKTUBHOCTh MEXaHU3Ma C
TOYKHU 3PCHUS UCMOJIB30BaHMS Pab0Yero BpeMEHH.

4. Jlns obecriedeHus, ¢ OAHOW CTOPOHBI, TPACKTOPHHU TIepeMelleHnus pabodyero oprana u, ¢
JIPYTOi CTOPOHBI, 3PPEKTUBHOCTH pa0OTHI MEXaHU3MAa HEOOXOMMO YTOUHEHUE TMHEHHBIX U YTIIOBBIX
MapaMeTpoB IO BBIOPAHHOMY 3aKOHY IEpPEMEINEHUs padouero opraHa ¢ NPUMEHEHUEM METOJIOB
ONITUMH3ALINH.
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SUMMARY

DEVELOPMENT OF THE BLOCK DIAGRAM OF THE MECHANISM FOR SIMULATION OF
EXPERIMENTAL WEARING SHOES

Zakaraia M.M. and Maglakelidze T.A.

Akaki Tsereteli State University, Kutaisi

The article deals with the development of the block diagram of the device for testing shoes in laboratory. The
proposed design is a crank-and-rocker mechanism providing the movement of the shoe last along a coupler
curve. The mechanism has a simple structure, high accuracy and minimal inertia forces. The preliminary
dimensions of the links were defined; and a plan of positions and a chart of the device were built.

Keywords: experimental wearing shoes, articulated four-bar linkage, coupler curve.
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BJIMAHUE AHTUCEIITUKOB U XJIOPUJIA HATPUS HA MUKPO®JIOPY
KO>XEBEHHOI'O CBbIPbs1

Jlomtagze H.3., Illanam6epuaze M.M., Tareuaze M.U.
TI'ocynapcrBennblii yauBepceurTer uM. Akakus Leperean

Hamma niens - onucats OCHOBHBIE OMOJIOTHYECKUE TPUHIHIBI XPaHEHHST KOKEBEHHOTO CHIPhSI U
WCCIIEIOBATD BIHSIHUE aHTHCENITUKOB HA MUKPO(DIOPY KOKEBEHHOTO CHIPHSI.

J7ist HanpaBIEHHOTO PEryINPOBaHHs OMOXHMMHUYECKUX MPOLECCOB, COBEPIIAIONINXCS B CHIPBE,
MOJIB3YIOTCSl METOJIaMH, B OCHOBE KOTOPBIX JIGKAT CIEAYIOMINE OMOJIOTHYECKHE MPUHLUIBL OHO3,
abno3, anabuno3, eHoaHadKo3.

MeTtonpl XpaHeHUs, OCHOBaHHBIE Ha WpHUHIMIE OWO03a, HAMPABJICHB HA MOJAJEpKAHHUE
JKU3HEHHBIX MPOLIECCOB B MPOAYKTAX U UCIOJIB30BAaHUE UX €CTECTBEHHOTO UIMMYHHTETA.

AOMO3 3akimydaeTcs B CTEpWIH3AIMH CHIPhSI C TIOMOIIBIO BBICOKOW TEMIIEPATYpHI,
AHTUCETITUIECKHX BEIIECTB, IydUCTON JHEPTUH, PHIBTPALAN U T.1.

AHa0bn03 — IPUOCTAHOBIICHHUE KU3HEEATEIHPHOCTH MUKPOOOB, T.€. CO3/IaHHE TaKUX YCIOBHH,
MIPY KOTOPBIX MUKPOOPTAHU3MBI COXPAHSIOTCS KH3HECTIOCOOHBIMH, HO HE )KU3HEACATEIbHBIMH.

llenoanabmo3 — M3MEHEHHE HEXENATeNIbHOTO COCTaBa MUKPOOPTAaHM3MOB IIyTEM WX 3aMEHBI
MOJIC3HBIMA MUKPOOAaMU MM BBEICHUEM OAKTEPHULIMIHBIX U OaKTEPUOCTATHYCCKHUX BEIIECTB.

[Ipu xpaHeHHWH KUBOTHBIX TIPOAYKTOB TPUMEHAIOT MEXaHMYECKHE, XUMHYECKUE U
¢u3nIecKue MEeTOJpl KOHCEPBHUPOBAHHA. TMPU KOHCEPBUPOBAHWU KOXXEBEHHOTO CHIPHS MOJB3YIOTCA
TOJIBKO (PU3UYECKHM W XUMHYECKHM METOJaM{, OCHOBaHHBIMH Ha TIPHHIWIAX aHaOwo3a u abmosa.
Ou3nyecKrii METOJl KOHCEPBUPOBAHUSI OCHOBaH Ha 00€3BOKMBAHMU, JEHCTBUH JIYYUCTON SHEPTHUH,
pPaZAMOaKTUBHOIO H3JIydeHus W ap. [Ipm XuMHYEecKOM METOAe HCIONb3YI0T aHTHUCENTUYECKUE
BEIECTBA: KUCIIOTHI, IICIIOYH, COJIH, AaHTHOMOTHKH [1].

Xmopun Hatpus — NaCl sBuseTcs OCHOBHBIM — BEIIECTBOM, MPUMEHSIEMBIM  JUIs
KOHCEPBHUPOBAHUA KO)KEBEHHOTO ChHIPbS.

B ecTecTBeHHBIX YCIOBHSX Ha 3TOW COJNHM BCTPEYAOTCS MHUKPOOBI M3 TPYIIBI Taio00B:
Achrobacter halophilum, Flavobacterium halophilum, Micrococcus halophilus Bergey, maromiue
onTuMyM pocta nipu 25%-nom coxepxkanun NaCl , Pseudomonas salinaria, narommii ontumym pocta
npu 18-30% comnu, Micr. Curucus LunemepmaHa, pacTyuuii pu coaepxaHuu conu He Hinke 10%.

Jpyryro Tpymmy MHKPOOPTaHU3MOB XJIOPHJA HATPHUS COCTABIISIOT COJIETOJICPAHTHBIE BHJIBI,
KOTOpbIE MOTYT pacTd B cpeaax, comepkamux or 1 mo 20% NaCl; nyure Bcero onm pactyt mpu
conepxxannu 0,5% NaCl. K stoit rpymme otHocstest: subtilis, mesentericus, mycoides, Actinomyces u
HEKOTOPBIE BUIBI KOKKOB.

CanpodurHble a3poOHBIE MUKPOOBI MTaJTbUYUKOBOH (HOPMBI MEHEE YCTOWUYMBEI K BO3JICHCTBHIO
XJopHuaa HaTpus, 4eM KOKKOBble ¢opmbl. Hamboree dacTo BCTpedaroTcs MHTMEHTOOOpas3yrolue
Buabl. CrenieHb MUKPOOHOH 00CEMEHEHHOCTH COJIM 3aBHCUT OT crocoba ee JoObuu. MeHble Bcero
MHUKpPOOOB B COJIHM, MOJY4aeMOW BaKyyMHBIM CIOCOOOM U JOOBIBaEMOM B COJIEBBIX KOIIAX;
Haubopmas 00CEMEHEHHOCTh — y COJIH, TOTYYaeMOil U3 €CTECTBEHHBIX 03ep. i KOHCepBUPOBAHUS
IIKYp HMCIIOJIB3YIOTCS TPH BHJIA COJIM — CaMOCa04yHasi, BbIBapodHas M KameHHas. [lo kauecTBeHHOMY
coctaBy MUKpodopa comu BechMa pazHooOpas3Ha: B 1 T cBexeld conu coaepxkurcs ot 340 mo 130000
MUKPOOHBIX TE.

[Ipn xpaHeHum xJjopuza HATpUs B IITAOENAX MPOUCXOAUT MEJIEHHOE OTMHpaHHE
HECTIOPOBBIX NaJloYeK U KOKKOB. OTHAKO CIIOPOBBIE (POPMBI COXPAHSIOTCS.

B mukpodnope comu comepxarcsi pasMuHbBIE TNPEACTABUTENH CHOPOBOH MHUKPOQIIOPHL,
MHUKPOKOKKH, Pa3sHOOOpasHO OKpalieHHble Oakrtepun w3 pozxa Flavobacterium, mpoxoku, cropst
TUIECHEBBIX TPHOOB.

B xnopuae HaTpHst HAXOATCS B OCHOBHOM rano(uibHbie MUKpoopranusmel: Acliromabacter
halophilum. Tlavo bacterium halophilum, Bact. halobicum. Jns OGospmmHCTBa Tag0(hUIOB
ONITUMANILHBIM COJIEp)KaHUEM coju B pacTBope cumraercs 20-25%. Tamodwiiel obnamaroT pes3ko
BBIPOKEHHON MPOTEOTUTHIECKON CHOCOOHOCTBIO; HEKOTOpBIE BHIBI TMPH HAIHUYUM OEIKOBOTO
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cyoctpara u He MeHee 20% NaCl moryT BeIpabaTuBaTh CEpOBOAOPOI U aMMHAK. MHOTHE Trao(uIbI
BBIpa0aTHIBAIOT TUTMEHT, Hartpumep MicCr. rosues.

B orpaboTannoii comu, KOTOPYIO 9acTO MPUMEHSIOT IS TTOJICOJIKA YacTeH MIKYPHI, CHATHIX C
JIaTl ¥ TOJIOB, TIPH 3aCOJIKE B PACCTHJI, 3HAUUTEIILHO OOJIBIIEE KOJIMYSCTBO MUKPOOOB, YEM B CBEXKEH
comm. Kpome Toro, B Helt comeprkarcs muMda, KpOBb, HABAT U T.J.

B Hacrosmiee BpeMs A BOCCTAHOBIEHHS CONHM TPHUMEHSIOTCS METOIBl pPEereHepaliim.
Muxkpodiiopa moBapeHHON COJIA MPEICTABICHa MUKPOOaMH, Pa3BUBAIONIMMHUCS B COJIEBBIX pacTBOpax
— Ty3JIyKaX, a Tak:Ke MUKPOOaMH, TIOMaAar0IIUMHU B COJIb ITPH €€ JI0OBIYE U TPAHCIIOPTUPOBKE.

[lomamast BMecTe ¢ CONBIO Ha MIKYPHI MIPH KOHCEPBUPOBAHWH, MUKPOOPTAHU3MBI BBI3BIBAIOT
pa3iaruHble TOPOKH [2,3].

OCHOBHOE KOHCEPBUPYIOIICE NEHCTBUE XJIOPHUIA HATPUS MPOSBISACTCS B TOPMOKEHHH POCTa
OONBIIMHCTBA MHUKPOOOB, HAXONANIMXCA B MapHOM MKype. OTO TPOHCXOMUT Omaramaps
00e3BOXHUBAIOMIEMY, TU(DY3HOHHOMY H OCMOTHYECKOMY JIEHCTBHIO HACKHIIIEHHBIX COJIEBBIX PACTBOPOB.
I[HSI YCUIICHUS KOHCCPBUPYIOLICTO ILGI\/'ICTBI/I)I XJI0Opyuaa HaTpuAa UCIIOJIB3YIOT CIICHUAJIbHBIC BEIIECTBA —
AHTHUCENITUKH U JIp.

AHTHCENTHKH, TPUMEHSEMbIC IS KOHCEPBUPOBAHHS KOXXEBEHHOTO CHUPbS, IOJKHBI OBITH
TOKCHUYHBIMH JIJII MHUKPOOPTaHM3MOB M OOCCIeUMBaTh KOHCEPBUPYIOIIMA 3(PQeKT, XopoIiro
pacTBOPATHCST B BOJE M PACTBOpPE XJIOpUAA HATpUs, ObITh OE30MACHBIMU JUIS OOCIY>KHBAIOIIETO
MepcoHalla, He OKa3bIBaTh OTPHUIATENLHOTO NEHCTBHS HAa Ka4yeCTBO IIKYPHI, MPOIECC BBIIEIKH H
Ka4yeCTBO BbIJICJICHHBIX KOXKCBCHHBIX HOJIy(i)a6pI/IKaTOB, HC 3arpA3HATb CTOYHBIC BOJBI.

Ha kokeBaHHBIX MPEANPUATHUAX HAWOOJbBIIEEe PACIPOCTPAHCHUE MOMYUYHIH KPeMHEPTOpUa
Hatpus u HadTamuH [4,5].

AHTHCENITUKH O0NagaroT OaKTepUIUAHBIMY, (QYHTHOIUAHBIME, OaKTepHOCTATHYECKUMH,
(GyHTHOCTATHYECKHMMHU CBOWCTBaMHU. JIJsl DKCIEpUMEHTa HWCIONB30BAIM  KpEeMHE(TOPH[I HATPHS
KOTOPBIY 00JIaJJaeT BCEMHU 3TUMHU CBOWCTBAMHU, U Napaauxjaopoen3oi. McciieoBanuem JI0Ka3aHHO, YTO
KpeMeHeTOpH] HaTpus O0JIaJaeT BBICOKUMH OaKTEPUIIUIAHBIMH CBOWCTBAMH, W HE OKa3bIBaeT
OTPUIATEIBLHOIO JEUCTBUA Ha JepMy. Ty3TyKOBaHME KOKEBEHHOI'O ChIPbSi C OJHOBPEMEHHOU
00paboTkoii kpeMHedhTopuaoM Hatpus (5-10 /1 Ty3iyka) oOecieunBaeT AIUTEILHOS XPAHEHHS IIKYP
0e3 mocnemytomieil moaconkn. Ho 3TOT aHTHCENTHK SAOBHT W IMPH padoTe C HUM HEOOXOIUMO
COOJIFOIaTh MEPHI MPETOCTOPOKHOCTH.

[Mox BiausHUEM MapaauxJOpOCH30a OJHM MHUKPOOBI, Pa3BUBAIOIIUECS B MOKPOCOJICHOM
CBIpbe, TOTHOAIOT, a pa3BUTHE JPYrHX NpuocTaHaBiuBaerca. [lom BozmelicTBreM MmapoB
napaguxiopOeH30/1a, Kak TOKa3ald TPOBEPKH Ha YUCTHIE KYJIbTYpPhl MHKPOOOB U IIJIECEHH,
3aJIePIKUBACTCS MPOHUKHOBEHNUE MUKPOOOB B TKaHb IIKYPhI U 00€CIICUNBACTCS XOPOIlasi COXPAHHOCTh
ee 2eMeHToB. Jloka3aHo, YTO OH 00J1a1aeT BLICOKON OAKTEpHOCTATUIECKOH CIOCOOHOCTEIO.

[lIxypa, mopakeHHass KpPAacHBIMH TSATHAMH, TIOJ[ JIEHCTBHEM I1apOB MapaauxjopOeH301a
obecrBeurBaeTcs U MpHOOpenaeT HOpMaibHbIH BUA. [Ipu XpaHeHUH CBHIPHS, 3aKOHCEPBUPOBAHHOTO C
NPUMEHEHUEM TapauxjIopOeH30I1a, MPOMEKYTKH MEX]y IKypaMH 3aroJHSIOTCS ero mapamu. JTH
mapel — TSDKENblE, MEUIEHHO YIETYYMBAIOTCS W JUTUTENILHOE BpeMs 3a/IePKUBAIOT  POCT
MUKPOOpPraHu3MOB. YacTh aHTHCENITHKA PACTBOPSETCS B XKUPE U MPOHHUKAET B IIIyOb epMbl. [loaToMy
XapaKTEePHBIN 3aax ero CoXpaHsIeTcs JUIUTSIILHOE BpEMSL.

BakTtepnockonnueckoe UCCIICIOBaHUE MHUKPOCPE30B KOXXEBEHHOTO CBIPbS,
3aKOHCEPBUPOBAHHOTO € J00aBlIeHNEM Ha()TAIMHA, CBUACTEILCTBYET O HE3HAYNTEIHLHOM KOJUYECTBE
MHUKPOOOB B TKaHU IIKYPhI U O XOPOIIIeH COXPaHHOCTH €€ SJIEMEHTOB.

Paboma evinonnena npu unancoeoui noooepircxke Hayuonanonozo nayunozo @onoa Ipyzuu
um. llloma Pycmagenu, cpanm FR Ne 217386
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SUMMARY

THE EFFECT OF ANTI-SEPTICS AND SODIUM CHLORIDE ON RAWHIDE MICROFLORA
Lomtadze N.Z., Shalamberidze M.M. and Tatvidze M.I.

Akaki Tsereteli State University, Kutaisi

The article discusses the microbiological bases of conservation and storage of rawhide and the effect of
antiseptics on rawhide microflora. In the experiment, antiseptics — sodium silicofluorideand paradichlor-
obenzenewere used. It was revealed that sodium silicofluoride has high bactericidal properties, does not affect
dermis negatively, provides long-term storage of the rawhide, etc. Paradichlorobenzene hinders the penetration
of microbes into the skin and provides good preservation of its elements; it possesses high bacteriostatic ability.
Keywords: antiseptics, tanning raw materials, microbiology.
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K BOITPOCY NCHTIOJIB3OBAHUSA U PEHUKJIIMPOBAHUA
TEKCTHUJIBHBIX OTXO10B

MocemBuiau T.M., Ilxakas K.P.
I'ocynapcrBennblii yuusepeureT uM. A. Ileperenu, Kyraucu

Baxwneiinieii 3agadeli TpOMBIIUIEHHON 3KOJIOTUH SIBIISIETCSl PEIICHUE MPOOJIeMbl YTHIN3aluU
TBEPIBIX OTXOJI0B, OCOOCHHO OBITOBBIX. DTO MO3BOJHUT HE TOJBKO YMEHBIINTH HArpy3Ky Ha Onocdepy,
HO W TIOMYYHTH JOTOJHHUTENBHBIH HMCTOYHHUK JUISI MPOW3BOJCTBA IMPOXYKIMH (TIpH TepepadoTke
OTXOZIOB) WJIM SHEPTUHU. YTPO3a 3arpsi3HEHHs OKPYXKAIOIIEH cpeasl MOXKET ObITh CHIDKEHa 3a CUeT
MaKCHUMaJIbHOTO UCIIONB30BaHUS B POU3BOACTBEHHOM MPOLIECCE OTXOA0B, (POPMHUPYS HOBBIE TOBAPEI
OBITOBOTO M TEXHHUYECKOTO Ha3HA4YeHHUS. ECTECTBEHHO, TaKOH IMOIXOM JOIDKEH OBITH MOJIOXKEH U B
OCHOBY peIICHHSI MPOOJIEeMBbl IMepepadOTKM TEKCTWIBHBIX OTXOJO0B, KOTOpHIE pa3MelaloTcs Ha
CBaJIKaxX W 3aHUMAIOT MPHONM3UTEIBHO 6% OT 00IIel MacChl OBITOBBIX OTXOOB.

TekcTHIBHBIE OTXOBI MOJPa3ICIIIOTCS Ha:

- OTXOBI TIPOU3BOICTBA B BHJIE BOJIOKOH, MPSDKH, HUTEH, JOCKYTOB M OOPE3KOB TEKCTHIILHBIX
MaTepHasoB;

- OTXOJbI IOTPEOJICHNS B BHI€ OBITOBBIX M3HONICHHBIX TEKCTHIBHBIX M3Aenuid. K aToii rpymnmne
OTHOCSITCSL TaKXe OTXOABl IPOM3BOJICTBEHHO-TEXHWYECKOTO HAa3HAUeHHs, OOpasyrommecs Ha
NPOMBIIUICHHBIX —MPEINpPUSATHAX, Ha TpaHCHoOpTe, B cdepax OOIIECTBEHHOIO MUTaHUS U
3[paBOOXPAHEHUsI, B MEAULIMHCKUX YUPEKACHUIX,Ha TIPEANIPUATUAX OBITOBOrO OOCITY>KUBAaHHS H T.II.
(M3HOLIEHHAs CHENOJEkKIa, IOCTeNbHOe Oelbe, IITOPBI, TapJWHBI, CKaTepTH, W T.O.). OTX0mbI
noTpeOIeHNs MONaJaloT Ha CBAJIKH, YaCTh U3 HAX CO BPEMEHEM pasiiaraeTcsi, OTXObI, POHCXOISIINE
U3 CUHTETUYECKUX BOJIOKOH, HE PasjiararoTCs W SIBIISIIOTCS MCTOYHUKOM 3arpsi3HEHUS] OKpPYKaromieh
cpenpl. BaxHoil 3a1aueii sSBIseTCS UCTIONB30BAHNE TEKCTHIBHBIX OTXOMOB, X MepepadoTKa ¢ IeIbIo
HOJTy4CHHUS] BTOPHIHOTO ChIPhsI [1].

Hwxe npeanokeHbl OCHOBHBIC HANPABJICHUS HMCIOJIb30BAaHUS U TEpepabOTKH TEKCTHIBHBIX
OTXOJIOB:

® I[IOJly4eHHE pEreHEPUPOBAHHBIX BOJOKOH:  IIOJIydEHHE BOCCTAHOBJICHHOW IIEPCTH,
pEreHepUPOBAHHBIX XJIOMKOBBIX, JIEHSIHBIX 1 XUMUYECKHX BOJIOKOH;

e TIPOM3BOCTBO HETKAHBIX MOJOTEH;

e TPOM3BOJCTBO BaThI;

e TIPOU3BOACTBO OOTUPOYHBIX MATEPHUAIIOB;

e TIPOM3BOJCTBO MAKIIH;

e TPOM3BOJCTBO CTPOHUTENHHBIX MAaTEPHAJIOB.

TexkcTuabHBIE OTXOABI O0pa3yITCS Ha NPEANPHATUSX TEKCTWIBHOTO MPOHM3BOACTBA HA
Pa3IMYHBIX TEXHOJOTWYECKHX CTaIusiX. TEeKCTHJIBHBIE OTXOIbl HPOW3BOJCTBA IO BHAAM CHIPbS
MOJPa3 eS0T Ha TPH OCHOBHBIC T'PYIIITHL:

- TEKCTUIILHBIE OTXOJbl M3 HATYPallbHOTO CHIPbS (XJIOMKOBOE BOJOKHO, JHHSHOE BOJIOKHO,
HIEPCTh, HATYPAIBHBIH IIEJIK);

- TEKCTHJIbHBIE OTXOABl M3 XHMMHYECKOTO CBIPbsl (XMMHYECKHE HHUTH, HCKYCCTBEHHBIE H
CHHTETHICCKHE BOJIOKHA);

- TEKCTWIbHBIE OTXOJbl W3 CMEIIAHHOTO CBIPbSl (CMECH Ha OCHOBE HAaTypajbHBIX U
XMMHUUYECKHX BOJIOKOH) [2].

Bce TekcTHIIbHBIE OTXOJIBI MOTYT OBITH pacrlpe/ielieHbl Ha YeThIPe OCHOBHBIC TPYIIIIHI:

1. BoJIOKHHCTBIE OTXOIbI MPOU3BOJACTBA, XAPAKTEPH3YHOIINeECs] BBICOKHMM KadeCTBOM.
Takue 0TX0AbI HEe BBIXOAAT 32 CTEHBI TEX MPEINPUSTHH, II€ OHU 00pa3yroTcs, MoIexar nepepaboTke
B OCHOBHYIO WM JIONOJHHUTEILHYIO TPOIYKIHI0O 0€3 MPHUMEHEHHUsl CIEUaTbHOTO 00O0PYIOBaHHS.
Hanpumep, orxombl oOpasyroliyecs Ha MPEANPUSATUSK XJIOMYATOOYMaKHOW MPOMBIIIJICHHOCTH B
NPSIMIEHOM, TKAIlKOM, OTJCJIOYHOM W BaTHOM MPOM3BOJCTBAX, TAKIKE IPOMBIIUICHHBIE OTXOJBI IO
NPOM3BOACTBY IIEPCTSHOM TMpPsDKM M IIEPCTSHBIX TKAaHEH HCHOJB3YIOT B COOCTBEHHOM
TEXHOJIOTHYECKOM IUKJIE s (POPMUPOBAHUS TIPSDKH OOJBIINX JIMHEHHBIX TUIOTHOCTEHA.

2. TexcTHiIbHBIE OTXObI MPOM3BOACTBA, KOTOPbIe He MOIYT ObITH HepepadoTaHbl Ha
Tex NpeANnpusiTHAX, rAe oHu o0pa3yrorces. OHM TOAJIEKAT OTIIPAaBKe Ha crenuanbHble (padpuku 1o
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nepepaboTKe BTOPUYHOTO CHIPhSi. B TPUKOTaXHOW MPOMBIILICHHOCTH O0pa3yrTCsl OTXOMBI MPH
nepepaboTKe MPsHKU, W3TOTOBJIICHUU TPHUKOTAXKHOTO TMOJIOTHA M W3JCIUN U3 HEro, OOJbIIas 4acTh
KOTOPBIX UCIIOJIb3YETCsl KAK BTOPUYHOE ChIphe. B MIBEHHOM MPOMBIIIITICHHOCTH OTXOJIbI 00pa3yroTcs B
nporiecce MOATOTOBKH MAaTepHaliOB M PACKpaMBaHUs JICTAllCH IBEHHBIX W3CTHN, TPEICTABISIONIHX
c000¥1 BECOBOH JIOCKYT TKaHEW M HCIIOJIb3YEMBIX B KA4eCTBE BTOPUYHOTO CHIPhS IS MPOHM3BOJICTBA
BTOPUYHBIX TEKCTUIBHBIX MATCPHAIIOB.

3. TexkcTH/IBHBIE OTXOAbI MPOM3BOACTBA M TNOTPeGJieHHsI, KOTOpPble He MOTYT ObITh
nepepadorannbl B mpoayknuioo. OHU HCIONB3YIOTCS Yallle BCETO Kak OOTHPOYHBIA MaTepUall WM
MPOCTO BHIOPACHIBAIOTCS HAa CBAJIKH.

4. Hu3kocopTHbIe OTXO/bI MPOU3BOACTBA ( MOAMETh U MyX M3 MBUILHBIX KaMep U T.N).,
KOTOpble TPAKTHYECKH HENPUTOIHBI IJIsi MPOM3BOACTBA TeKCTHWIbHOI mpoaykmuu. K 3Toit
TPyNIE TaKKE OTHECCHBI OTCIY>KUBIIUE CBOW CPOK TIPOMBIIIICHHBIE (WIBTPBI, OYUCTKA U
BOCCTaHOBJICHHE KOTOPBIX OSKOHOMHUECKH HelenecooOpa3Hbl. [Ipy HATMYUM H3MEIbYarOIIEero
000pyJI0BaHKsI OHH MOTYT OBITh HCIOJB30BaHBI JUIS MOJYYCHUS KOMIIO3UIIMOHHBIX MaTepHAJOB,
MPUMEHSEMBIX JUIsI U3TOTOBJICHUS BOJIOKHUCTBIX CTPOMTENBHBIX IUIMT. B HacTosiee BpeMs OTXO/IbI
3TOI TPYIIIBI Yallle BCEro MOJBEPratoTCsl YHUUTOKEHHIO MOCPEJICTBOM CKHTAHUS W BhIOPACHIBAHUS
Ha cBajku [2,4].

CylecTByeT JOCTATOYHO BHUJOB MPOIYKIUM, ITOJYy4aeMOW WX TEKCTHIBHBIX OTXOJOB
MPOU3BOACTBA U IOTPEOJICHUS, — A3TO YTCIUIUTENIM PAa3JIMYHOIO HA3HAYCHMsI, KaHAThl, LIHYPBHI,
INAraThl, MEIIOYHbIC TKAHU W Ipyrue usnenus. [IponyKius, n3rotaBiMBacMas U3 OTXOJ0B JILHSHON
MPOMBIIIICHHOCTH, MOXET OBITh MPEACTABICHA XOJICTONPOININBHBIMHA HETKAHBIMU M UTJIONPOOUBHBIMU
HETKaHbIMU MaTepuagamu. OTXOJbI MICIKOBOH MPOMBIIUICHHOCTH HCIOJIB3YIOT JJIs MPOU3BOJCTBA
HETKaHbIX MaTepuajioB. [lomydaemple W3 OTXOJOB HETKAHBIC MAaTEepUANbl HCIOIB3YIOT B INBEHHOMN
MPOMBIIIICHHOCTH B KAUeCTBE YTEIUIAIONICT0 MaTepHana — BaTHHA; B OOYBHOW MPOMBINIICHHOCTH —
MPOKJIAJIOK TIPH MTPOU3BOACTBE 00YBH M BepXa Ui JOMAIIHeH 00yBH; B MEOCIBHOM MPOMBIILICHHOCTH
— HACTWJIOYHOI'O0 MaTepualia NpPHU MPOU3BOJACTBE MATKOW MeOENIU; B CTPOUTEIHLCTBE — HAIOJbHOM
BBIKJIQJIKH, IPOKJIAIOYHBIX U U30JIAIUOHHBIX MATEPUAIIOB M TIPU BBIMOJIHEHUH JPYTUX CTPOUTEIBHBIX
pabor.

JIto6ast TeXHONOTUs NepepabOTKH TEKCTHUIIBHBIX OTXOJ0B BKJIHOYAET MOJArOTOBKY BTOPHUYHOTO
TEKCTHJILHOTO CBIPbS, COCTAB OMEpanuii KOTOPOW 3aBUCHT OT MCTOYHHUKA MOCTYIUICHHS ChIPhS U €ro
JanpHelero ucrnonb3oBanus. ChIphe MOCTYMAIONICe OT HACENCHHS MPOXOMUT JIE3UH(EKIIHIO,
o0OecnbIIMBAHUE, COPTUPOBKY, CTHPKY WM XHMYHCTKY, pe3Ky U pa3BosiokHeHue. Crupka
3arpsi3HEHHOTO BTOPUYHOTO TEKCTHJIBHOTO ChIPbSl HUCTONB3yeTCs s yaajdeHus rps3u. OmHako ¢
MOMOIIBI0 CTUPKH OOBIYHO HE YJANSIOTCS MOJHOCTBIO TaKUE 3arpsA3HUTENH, KaK Macio, Kpacka,
OpraHMYECKUE BEIIECTBA, HEPACTBOPUMBIC B Boje. [103TOMY TEXHOJIOTHMUSCKUH MPOILECC MOArOTOBKH
TEKCTUJIBHBIX MAaTEPHAJIOB K Pa3BOJIOKHEHHUIO JIOJKEH 0053aTeIbHO BKIIOYATh XMMUYECKYIO UHCTKY
[3].

XuUMHUYecKasl YUCTKA CHJIBHO 3arps3HEHHBIX M 3aCaJCHHBIX TEKCTHIIbHBIX MaTepHaliOB
MPOBOJIUTCS OPTaHMYECKUMH  PACTBOPHUTEIAMU. [IpeaBapuTENIbHO OTXOAbl 00padaThIBAIOT B
BBICOKOKOHIICHTPUPOBAHHOM pacTBOpPE IIEJIOYM, a 3aTeM I0clieé OTKHMa — OpPraHHMYECKUM
pactBoputeneMm. [lns ymanmeHWs Maclia C TEKCTHJIBHBIX OTXOJOB HCIIOJNB3YIOT 3MYJIBCHIO
HepXJIOpITUIIcHa (MIIM TPUXJIOPATHIIEHA) B Boje, HarpeTyio 10 40-50°C. OuumieHHble TEKCTUIBLHEBIE
OTXOJIBI JaJiee MepepadaThIBalOT HA CIIEIUATBHBIX TeKCTHIBHBIX JTHHHUSIX C MPUMECHEHHUEM B KayeCTBE
OCHOBHBIX OIEPalui pe3KH, 3aMaCINBaHHS U PA3BOJOKHECHUSI.

Pe3ky mpoBoaST OOBIYHO C MNPUMEHEHHWEM THIBOTHHHBIX MM 00Jiee COBPEMEHHBIX
POTAIMOHHBIX Pe3aJIbHBIX MAIIUH ISl TOJyYEHHUS BOJIOKOH ONTUMAJIbHOM JTMHBI,

3amacnuBaHUE TEKCTWIIBHBIX OTXOJOB MPOBOJUTCS C UENBID OOJErdeHusl BaKHEHIIeH wu
3aKJIFOUYUTENIBHOM Olepaliid — pa3BOJIOKHEHHUS. B 3aBHCHMMOCTH OT COCTaBa M BHJA OTXOJOB
MPUMEHSIOT Pa3IUIHBIE 3aMaclIUBaTEIN, KOJWYECTBO KOTOPHIX MOXeT gocturath 10% ot macchl
0oTX0J10B. TeKCTHIILHBIE OTXO/bI U3 CHHTETUYECKUX MATEPUAIIOB MOTYT TIOCTYIATh Ha PAa3BOJIOKHEHUE
0e3 3aMaciHMBaHHs, HO YBIQXXHEHHBIMU. B KadecTBe 3amacimBaTteseil HCIOJB3YIOT MOBEPXHOCTHO-
aKTHBHBIC BEIIECTBA, HAIPUMEP, OKCHUITHIUPOBAHHBIC CHHTETHYECKHE KHCIOTHI (JaypHHOBAs,
CTCapUHOBAsI, OJICMHOBAS), HEKOTOPBIC OKCUATHIIMPOBAHHBIC KUPHBIE CIUPTHI, CYIIbH0IOUPHI BRICIITHX
JKUPHBIX CITUPTOB U HEHACHIICHHBIX KUCIOT. [I[puMeHeHne MUHEPaIbHBIX MAacen JUIsS 3aMaclIiBaHUs
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BOJIOKHA HEXEJATeIbHO, TaK KaK OHU COJICpXkKAT HEOMBUISICMbBIE KOMIIOHEHTHI, KOTOPhIC OTPHUIIATEIIEHO
BJIMSIOT Ha MPOIIECC MOCICIYIONICH OTACIKH TEKCTHILHBIX U3aeui [2,4].

Bonpiryfo 49acTh TEKCTHIIBHBIX OTXOAOB IIPOM3BOJICTBA M IMOTPEOJEHUS HCIOIB3YIOT B
KadecTBe BTOPHYHOTO CHIPHS MPH MPOU3BOJICTBE HETKAHBIX MAaTEPHAIOB. Te€XHOIOTHIECKUA TMPOIIECC
MPOU3BOACTBA HETKAHBIX MATEPHAJIOB COCTOUT W3 YETBIPEX JTAloB: TOJTOTOBKA BOJIOKHA
(pa3BOIOKHEHHE, OYHCTKA, CMCEIIMBaHWE), (HOPMHUPOBAHHWE BOJOKHHUCTOTO  XOJICTa, 3aKpeIUIcHUE
BOJIOKOH B XOJICTE, 00pa0O0TKa MOTydeHHOT0 MaTepralia i ero oTnaenka [5].

Oco0oe 3HaueHHWE UWMEET pPErCHEPUPOBAHUEC BOJOKOH M HMX HWCIHOJb30BaHHE IS
(hOpMUPOBaHUST TEKCTHIILHBIX MAaTepUANOB. VX HCHONB3yHOT Kak B «4UCTOM» BHJIE, T. €. 0e3
no0aBIeHNsT TIEPBUYHOTO BOJOKHHCTOTO CHIPBS, TaK M B CMECH C TOCIETHUM. |pamuiiuoHHAs
TEXHOJIOTHS TIONy4eHHUs PETeHEPHPOBAHHBIX BOJOKOH BKJIIOYAET CIEAYIONINE omeparuu: Pesky
TEKCTUJIBHBIX OTXOJIOB Ha 00pe3ku jummHON oT 30 mo 90M; DOMynbcUpOBaHWE M AHTUCTATHYCCKAS
obpabotka; PasBonokHenue, decanue; [IpeccoBaHue, ynmakoBKa, MapKHpOBKa. Pe3ka TEKCTHMIIBHBIX
OTXOJIOB OCYIIIECTBIISICTCS] HA PE3ABHBIX MAlTMHAX Pa3IHYHOTO THMA (POTAIMOHHBIX, THIIHOTHHHBIX).
Pa3BoJIOKHEHHNE TEKCTHJIIBHBIX OTXOJIOB OCYIIECTBIIACTCS HAa UIUMAJIBHBIX, KOHICPBAIbHBIX WM
YeCaJIbHBIX MalllMHaX. Pa3BOJOKHEHHME 3aMacieHHBIX OTXOJOB OCYIISCTBIIACTCS Ha IIUMATbHBIX
MalllMHaX, TJIe W TMPOUCXOAUT TpPEBpallleHHE OTXOAOB BO BTOPHUYHOE BOJOKHO, KOTOPOE 3aTeM
WCTIONB3yeTCSd TpU BBIPAOOTKE BCEBO3MOXKHBIX TEKCTHIIBHBIX MATEPHANIOB: TKaHEH, TPUKOTaXa,
KOBPOBBIX IOKPBITHM, HETKAHBIX MaTepHalioB W Jp. B mocieqHue roibsl CO37aHbI IUIMATBHBIC
MAIIIMHEI, TTO3BOJISIONINE MTONyIUTh 0OJiee BBICOKYIO CTETICHbh Pa3BOJIOKHEHHSI OTXOJIOB M YMEHBIITUTh
MOBPEXICHNE 00pa3yIOIIIXCS BOJIOKOH.

[lepCreKTUBHBIMH ~ TEXHOJIOTUSAMHU  PA3BOJIOKHEHHSI TCKCTHIBHBIX OTXOJIOB  SIBJISTIOTCS
MpOIIeCChl, OCHOBAaHHBIC HAa WCIIOJIB30BAHWHU YIIBTPa3ByKa, BOASHOTO Mapa M CXaToro BO3AYyXa,
KOTOpBIE CYIIECTBEHHO OOJIETYalOT W YCKOPSIOT OTIENIEHWE BOJNOKOH Apyr oT apyra. [lpm stom
Pa3BOJIOKHEHUE OTXOJI0B MPOMCXOIUT B MAIAIMINX YCIOBHAX: HE pa3pylIaeTcs CTPYKTypa BOJIOKHA H
HE CHIDKACTCSI €r0 IPOYHOCTD.

IlepepaboTka OTXOHOB TEKCTHIBHBIX MAaTEPHAJIOB W3 CHHTETUYECKHUX BOJIOKOH HWMEET
MPUHIMITHAIIEHOE OTJIMYME OT OINMCAaHHOW BhIIEe TeXHONOTWH. C IENbI0 pereHepanuyd  BOJIOKOH
MPOUCXOTAUT U3MEJILYCHHUE OTXOA0B M UX I0J[a4a IIHEKOM Ha CIICIUANIbHBIA IKCTPYIEeP-TPaHyJIsaTop,
Il OHU PAacCIUIABJSIFOTCS M OYHINAIOTCS OT BCIIOMOTAaTEIbHBIX BEIIECTB, COJACPIKAIIMXCA B
TEKCTUIBHOM Matepualie. brarogaps cnenuanbHONH KOHCTPYKIIMU KCTPYyIepa B HETO OJTHOBPEMEHHO C
OTXOJIaMH TIOJIACTCS MIEPBUYHBIN MOJTMMEPHBIA MaTeprall, KOTOPbIM CMEIIMBACTCS C PACILIaBICHHBIMU
Y OYMILNEHHBIMU OTXOJ[AMH, YTO ITO3BOJISECT TOBBICUTH CBOMCTBA M3rOTABIMBACMBIX IPaHYJI.

JpyruM HeTpaguIlOHHBIM CITIOCOOOM TepepabOTKU OTXOJ0B TEKCTUJIHHBIX MAaTEpPHaJiOB H3
CUHTETHYECKUX BOJIOKOH SBIIETCS SKCTPArupoBaHUE CEJICKTHBHBIMU PACTBOPHUTEISIMH MOIUMEPHOM
YacTH OTXOJIOB, Oyiarojiaps KOTOPOMY MOXHO TOJIy4aTh OUYHMIICHHBIM OT BCEX MPUMECEH IMOJIUMED.
TeXHOIOTHYECKNII TPOIIeCC pereHepalil CHHTETHYECKOTO TOJMMepa W3 TEKCTHIIBHBIX OTXOJIOB
COCTOUT W3 CIEAYIONUX CTaAWii: W3MeINbYCHHE OTXOJIOB; PACTBOPEHHUE CHHTETUYECKHX BOJIOKOH;
¢bunpTparys pacTBopa OT HEPACTBOPUMBIX NMPUMECEH; BhICAJKa MOJUMEpA W3 PAaCTBOPHUTENS; CYIIKa
MOJIUMEPA; TPaHyJISLHS OJIUMEDA.

KpymHomacmtabHble penieHuss TpoOiieMbl yke paspadarbiBatoTcs B DUHISHIUU: TKaHb
JIy4llle OpPUTMHAIa MOXET OBbITh IOJydeHa C HCIOJb30BAaHHUEM PACTBOPUTEIICH JUIsl Pa3pyIICHUsS
W3HONIEHHBIX W JaXKe CHJIBHO 3arpsA3HEHHBIX TKaHei.[6]. VTT paspabarbiBaeT METOMBI ISt
BOCCTAHOBJICHHSI M3HOIIIEHHOTO BOJIOKHA JIO COBEPIICHHO HOBOTO COCTOSHMS. B Hacrosiee Bpems
paboTaroT HaJL METOAAMH pa3AelieHUs MOJICKYJ IEJUTFOJIO3bI, COIEPIKAIIMXCS B TEKCTHIILHBIX OTXOaX,
TaKHUX KaK XJIOIOK, C UCIOJIb30BaHUEM 3((HEKTUBHBIX U SKOJIOTMYSCKH YHCTBIX pacTBoputeiei. Jaxe
MOJIEKYJIBI CTapOr0 W HM3HOIIEHHOTO BOJIOKHA TPHUTOJHBI JJIsi MOBTOPHOTO HCHONB30BaHUsA. VTT
pa3pabaThiBaeT METO/Bl YTHIN3allMK, 00€CIIBEUMBAHMSI, OTOCINBAHUS M PACTBOPEHUS TEKCTHIIBHBIX
n3aenuid. TeKCTHIIb OJar0T B IPOLIECC KaK HEMOBPEKIACHHBIMH, TaK U CBOOOIHBIMUA OTXOJAaMH. 3aTeM
[BET yJAISIOT ¥ PACTBOPHUMOCTD IIEJUTIONO3EI yBeluunBaeTcs. [lociie HaHeceHUs] pacTBOpUTENCH U
yIaJeHusl B pacTBOPE HM3BJICUEHHYIO IEIUIION03Y 3aTeM ICHTPU(PYTHPYIOT B BOJIOKHO. OcTaBmIuiics
BOJIOKHUCTBI MaTepuan OObIYHO MPEICTABISET COOOM CIOXKHBIN MOTUIPUP, KOTOPBIA MOXET OBITH
pacmiiaBJieH U UCIONIb30BaH IIPY MOJYyYEHHH BOJIOKOH U KOMIIO3HUTOB.

Takum 00pa3oM, COBpEeMEHHAs IPOMBITINICHHOCTh paciojaraeT pa3TuIHbIMHA TEXHOJIOTUIMU U
o0opymoBaHUeM TS TTepepabOTKU TEKCTHIBHBIX O0TX0M0B. OKOHYATEIHHOE PEUICHHE O BEIOOPE TOTO
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WIH WHOTO crocoba TmiepepabOTKH MOXET OBbITh MNPHUHITO TOCIAEe TIPOBEACHUS TEXHUKO-
SKOHOMUYECKOTO aHaN3a, MO3BOJISIONIETO YYECTh BCE PacXoibl, B TOM 4YHCIE TPAaHCIOPTHHIE (Ha
JIOCTaBKY OTXOJOB) M DHEPreTHYecKre (Ha MpOBEACHHE IMPOIecca), a TaKKe HAIW4YHe yCTONYHBOTO
CIpoca Ha IPOAYKIIHIO U3 MepepadaThiBaéMbIX OTXOJIOB.
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SUMMARY

ON THE ISSUE OF USING AND RECYCLING OF TEXTILE WASTE

Moseshvili T.M. and Tskhakaia K.R.

Akaki Tsereteli State University, Kutaisi

The major challenge of industrial ecology is to address the problem of solid waste utilization, especially of
household refuse. The threat of environmental pollution can be reduced by maximizing the use of waste in
manufacturing operations and roducing new products for domestic and technical purposes. The paper discusses
the issues of utilization and recycling of textile waste, and proposes their classification according to the
following characteristics: fiber composition, origin, recycling methods of processing and the sphere of secondary
use. Also, the paper describes the latest trends and achievements in the field of fiber regeneration, the dissolution
of synthetic refuse and the formation of high-quality polymers.

Keywords: textile waste, recycling, utilization.
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