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IosppaBnenue Pexropa BakuHckoro rocyziapcTBeHHOro yHuBepcuTeTa!

Msnoroysaxaemsiii ['uBu BacuibeBud, S IpHUCOeSUHAIOCH KO BCeM IIO3[PAaBICHUAM M TEILIBIM
CJIOBaM, CKasaHHBIM cerojHsa B Bamr azpec. [IpumuTe Hammydymue u camble MCKPEHHHE IIOXKEIaHHUA IO
crydalo Bamero 3mameHaTenpHOTo ioOmles. Bam JKM3HEHHEBIH IyTh — APKHH IpUMep CIIy>XKeHHSI
6saropofHOMY Zesly, HayKe U 00pa3soBaHUIO. Brrcokuil mpodeccroHanin3M, KOMIETEHTHOCTD, TITyOOKHe
3HAHUA U IPUHIUIIHAILHOCTD 3aBOeBaau BaM perryTanuio BeIJAIONETrocs y4eHOTO C MUPOBBIM HMeHeM.

Mer sHaem Bac Kak aBTOPHTETHOTO Y4YEHOTO, TPYZABI KOTOPOTO BBI3BIBAIOT OOJIBIION HHTEpec y
IIMPOKOTO Kpyra CIEIUaIuCTOB B XMMWH, MEIUINHE W B Pa3sIHMYHBIX OTPAC/IAX CEIbCKOTO XO3AMCTBa.
AXTHBHOe y4acTHe B OOIeCTBeHHOH JKM3HM TaK)Ke CHHUCKAJIO BaMm 3aciyXeHHEIH aBTOPHUTET U BceoOuiee
yBaKeHMe 3a IpefienaMH peciry6iuku. Bricouaiimmii mpodeccHoHAIM3M, TpPyZonoOue, T'yMaHH3M,
OT3BIBYMBOCTh M JOOPOXEIAaTeJbHOCTh K OKPY>KAIOUIMM JIOAAM — BOT HEMHOTHe U3 TeX JOCTOMHCTB,
KOTOpBIe YAUBUTeIbHBIM 00pa3oM COeIMHUINCH B Bac BoenuHo.

Hckpenne paz, uyTo 3Haio Bac 1MYHO M BHICOKO IIeHIO Hallle MHOTOJIETHee ILJIOZOTBOPHOE
coTpyzHHUYecTBO. C TOPJOCTBIO XOTeI ObI OTMETHUTH Bamre coTpyaHIYecTBo Ha mpoTsxeHuu okoo 40 et
C OCHOBaTejleM IIKOJIBI KPHCTAIIOXUMHHU B A3epbaii/pkaHe — BHUIHBIM y4eHbIM Xyzo MamezmoBbIm.
VimenHO 5TH COBMeCTHBIE MCCIeIOBAaHUA TIOIOXKHUIA Ha4alo TeIIBIM IapTHEPCKUM OTHOIIEHUAM MEXIY
T'PY3MHCKHMU U a3epOaii/pKaHCKIMU XUMHKaMU, KOTOPBIe yCIIeITHO IIPOJOJDKAIOTCA W CEeTOHS.

B macrosmee Bpems azepOaii/pKaHCKHe M TPYySHHCKHE XMMMKHU IIPOBOJAT COBMECTHBIE HaydHEIe
HCCIIeIOBAaHUA, ONIIOHUPYIOT KAaHJUJATCTKHE M JOKTOPCKHE JHMCCePTAllMU B PasHBIX 00JIACTAX HAyKH,
Y4acTBYIOT B KOH(pepeHIINAX, TPOBOAMMEIX KaK B AsepOaiifxane, Tak u B I'pysun. B xauecTse ogHOro 13
MHOTOYMCJIEHHBIX IIPUMEPOB XO4y IIPUBECTH JHMIIb HEeJABHIOK 3alIUTy KaHIUJATCKOM guccepTaluu
acripaHToM Barmeii 1abopaTopuy, BEIIIOJHEHHOMN 110/, MOMM PyKOBOJICTBOM U PYKOBOZCTBOM IIpodeccopa
Maiin I'mBueBnsl. CumTaio, 9YTO pacIipeHVe HAyYHBIX CBA3€H MeXTy HAIIUMU YIEHBIMU, JALyT HOBBIH
HMMITYJIBC JaJdbHeHIIeMy Pa3BUTHIO By CTOPOHHHMX OTHOUIEHUM].

Asepbaiimxan u ['pysuio CBA3BIBAIOT JaBHHE MCTOPHYECKHe, I0OpPOCOCeICKHe OTHOUIeHHUS,
OCHOBaHHbBI€ Ha B3aMMHOM YBa)XKGHHMM M MHOTOCTOPOHHMX CBfA3AX — SKOHOMMYECKHUX, KYJbTYPHBIX U
Hay4YHO-00pa3soBaTeJpHBIX. Bama gedTeqpHOCTs Ha Oaro pasBUTHA U YKpPeIUIGHHMA HapTHEPCKHUX
OTHOIIEHUH, PerHOHAJIBHON MHTErpallMy, PaclIMpeHHs Hay4YHO-00pa3oBaTeJbHBIX CBA3eil BakmHCKOro
rOCyZapCTBeHHOTO YHHMBEPCHUTETa C HayYHO-HCCJIe0BaTeIbCKUM yuepexxgeHueM I'pysun cocobcTByeT

emé 6OJIBI.HEMY YKpeEILJIEHUIO ,HO6POCOC€,HCKI/IX CBs3ei MeXAYy HallMMW CTpaHAMH.
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COORDINATION COMPOUNDS OF MANGANEZE (Il) CHLORIDE WIRH DMSO
AND DMF: SYNTHESIS, STRUCTURE, PROPERTIES

N. Gegeshidze!?, N. Bolgvadze!, A. Mamulashvili!, M. Tsintsadze!?, G. tsintsadze'*

1. Georgian Technical University
2. R. Agladze Institute of Inorganic Chemistry and Electrochemistry

The energy, geometric and structural characteristics of dimethyl sulfoxide and N, N-dimethylformamide
are determined by the quantum-chemical method AM1. According to the electronic structure, the effect of the
solvent on its ability to complex with metals has been established.

New coordination compounds were obtained. Certain physicochemical properties have been deter-
mined.

The subject of our study is the synthesis of complex compounds of manganese chloride with dimethyl-
sulfoxide (DMSO) and N, N-dimethylformamide (DMF).

Manganese is important for healthy plant growth, like all trace elements. It plays a significant role in the
process of photosynthesis.

Dimethylsulfoxide (DMSO) and dimethylformamide (DMF) are important polar aprotic solvents that
dissolve both polar and nonpolar compounds and are mixed in a wide range of organic solvents as well as
water. They have a relatively high melting point.

As for the ability to dissolve many salts, DMSO and (DMF) are ligands in coordination chemistry.

DMSO and DMF have attained great interest in recent years. The DMSO and DMF are the ambidentate
ligands with two donor atoms, which may coordinate through either O and N or S atom or both.
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Figure. 1. The molecules of DMSO and DMF
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The energy, geometric, and structural features of DMSO and DMF are calculated by the quantum-chem-
ical method of AM1.

Manganese (11) chloride compounds with DMSO and DMF were obtained. Manganese chloride (11) was
used as the basic salts. The synthesis was carried out in hot solutions.

0.01 mol of manganese (1) sulfate or chloride was dissolved in about 5 ml of ethanol in a beaker. A
small excess of DMSO or DMF was added dropwise in a ratio of 1: 6 (Salt: DMSO or DMF). The mixture was
heated to boiling for about 10-15 minutes. The mixture was stirred for a while and allowed to cool with frequent
stirring to complete the reaction.The precipitate was formed a few day, the solid product formed was filtered
off and washed with water and dried over calcium chloride.

New coordination compounds were obtained in the solid state. Their composition is determined using
elemental analysis, and individuality is determined by determining the melting point. Certain physicochemical
properties have been determined, namely: solubility in various inorganic and organic solvents. Synthesized
compounds are studied using the method of absorption infrared spectroscopy [1, 2].

The infrared spectra for the present compounds taken in the range 400-4000 cm™. As analysis of the
spectrums shows, the vibration frequencies of N,N-dimethylformamide are observed in the spectrum of syn-
thesized complexes. The vibrational frequency of the N,N-dimethylformamide v(CO) molecule is found in the
region 1619.99 - 1635.7 cm 1, and the molecular spectrum of the uncoordinated N,N-dimethylformamide
molecule in v(CO) is 1661.28 cm, i.e. is reduced to ~25 cm L. This indicates that in the synthesized complexes
the coordination of the N,N-dimethylformamide molecule is carried out by the oxygen atom.

The rule of coordination of DMSO and DMF with a metal is established. In synthesized complexes,

DMSO and DMF molecules are coordinated with the metal through an oxygen atom [3 —5].

MnCl> - 6DMF

% Trasmitance

Figure 2. Representative IR Spectrum of complex, MnCl,-6DMF
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KOOPIUHALIMOHHBIE COEIUHEHHUS XJTOPUJA U CYJIL®ATA MAPTAHIIA
(11) C AMCO U JM®: CUHTE3, CTPOEHME, CBOIICTBA

H. Feremnaze’?, H. Boakxsanze!, A. Mamyaamsuiu®, M. Hunnagze'?, I'. Huanagze®?

1. I'py3uHCKU TeXHHYECKUIl YHHBEPCUTET

2. UHCTUTYT HeOPraHMYeCKOoil XUMHUH U YIeKTPpoXumMuu um. P. Araangze
Pe3rome

[omyaMmupuyecKkuM KBaHTOBO-XMMHYECKUM MeToZoM AM1 Hu3y4yeHbl SHEpreTHYeCcKue, TeOMeTpH-
YeCKHE U CTPYKTYpHBIE XapaKTEPUCTHKH MOJIEKYN AuMeTHicynbdokcuna u [N, N-mumerwidpopmamMusa.
YcTaHOBIEHO BIMSHHUE PACTBOPUTENS HA UX CIIOCOOHOCTB K KOMILIEKCOO0Pa30BaHHs C METalJIaMHU.

CuHTE3UpOBaHHBIE HOBBIE KOOPAWHAIIMOHHBIE COSIMHEHHs Xjopuaa u cynbgara mapranma (I1) ¢

DMSO u JIMF. Onpenenensl MX HEKOTOpbIe (PU3NKO-XUMUYECKUE CBOMCTBA.
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239690@®5¢q00bs, M3 odm{3gmeos dobo bafowmdMmogo blbsmdom fysedo s, Ggledsdols, 53
13965L369ob FysedsMo dsB39690ol gobMom. LmMmgo sdomss gobdocmmdgdmwo Bgzgbl
9096 d3OMLoGOL godmygbgds 3033mbgBEOL Lobom MMM E Mobyddo, olig 390 omyddo.

3900  BoGpomgdmwo  0dbs  Lbbgoolibgs  msbo@sM@mdol  dgmbg  sermdmbiowozs@gdls
(39™0mgd0, ™obgdo) ©s dGrMLoGOL boMmgzgdby (1:1, 1:3, 3:1), dGrmLoGobs s mobgdol
3300500 565835MmEMIOL ©sRIbol JobBbom (Molsg oo d603369wMds 5J3l 93mbmado-
WO@IOL  MZoelsBOOLbom). Bggbl dogh  TgMBgmEo  0dbs  sELMMmBIBEHIO0  SErdmboEro3s-
G0:00mboGo = 3:1, OHMIgedsi dobstg 35BOgmys Cu (2+) s Fe (Fer?, Fed)-Logob gofidobs
D03 L3390 3mbEabE®Ms3058Y (0b. 3bGMOO).

MM 3 50360869m, B39bL dogM dqlfogerowo odbs 8zgbstgmeo batBgbgdoom dg. 3oBMgmwm-
@5l fyamob 25(d9bs 8d0dg 99@owgdologsb. Bgdmon Bsdmmazwowo d3gbstgmewo bsMHBgbgdosb
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3905609000 3560 9900930 563969L: Imbob Jgdds, LodobOL GHoMMb 3eds, BoF30L {oMRgdTs S
35B0olL gigdds, HMIgwms dmbs3gdgdo dmEgdwwos bMowdo. s0bodbmwo bs@hgbgdosb 3o
9439059 35050 SBMMIZ00L badolbo Cu-ob s Fe-ob 0mbgdol 80dsmo 50dmsBbs dmbols Jo@du
- 60,0 s 73,3%, dglodsdolsc.

3bMdOW0s, GMI Bmyogdmo xodol dmbol Jgdo 9033l o339 Mom©Ybmds Fobobb.
153505 M, QoLHIgbE bLBsGTo sOBGOEPO 9ol 0Mmbgdo 90sb Mgsd30sdo Gobobdgdizge
6030009693906 s §o®gdb0osb Fommsb Mblbo 3mI3gdume bsgMmgdL. FglodegdgEros,
LHmMg gl s®ol geo-ghmo doBgbo dmbol JgMdol 99 gd0m F50so SELMMBEOOL BIMOLS
bbgo sbm®MdYHEGHIOMb TgsMgdom [11].

5060350, 9. 35HDOIOWWIL fgewol ddodg IgEowgdol (L3owgbdo, ©306s5) 0mbydolsysb
29039600l 36OHm39Ld0 49mdodome 35609gM9dTo godmlioggbgders M193mgbs30s Gg0dwgds gogfomls
5QR0MdM030 0MbgdM030 MObYdOL, 1939 (39ME0MYOOL S BOMLOGOL dBIBY TDBsYOM
sLMOBYHBHIOL BoMM™dOM 1:3 s I39bsMgme BsMBgbgdl, MrmmMoass dxbol Jomdo, Lodobool
GYOML gwo ©s B0F30L F0MBgd0, HMIWIdbBY3 SLMOdE00L bosGolbo Ldowgbdol s M30boL
300o6m 0 d9o96L: 60; 56; 48 o 73,2; 59,8 5 64%-U gLsdsToL.
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Purification of waters polluted with heavy metals

by plant residues and local alumosilicates

D. Ioseliani, G. Balarjishvili, L. Samkharadze, N. Kalabegashvili, I. Mikadze

Iv. Javakhishvili Tbilisi State University
P. Melikishvili Institute of Physical and Organic Chemistry

Summary

The dependence of adsorption degree of adsorbents prepared on the basis of local alumosilicates
(clinoptilolite, mordenite) and clays (gumbrine, askanclay), mineral brucite and plant residues (oak bark,
pine cones, corn cobs, grape stalks and sunflower pellets) with the aim of purification of Kazretula River
purification from heavy metals (copper and iron) is considered in the work.

The researches showed that the brucite mixture with both clays and zeolites (in ratio of 1:3) has
purified Kazretula River waters from heavy metals up to the maximum allowable concentration. Among
plant residues good results were shown by corn cobs, pine cones and especially — by the oak bark.

It is shown that in order to purify the river waters polluted with heavy metals a brucite mixtures
with local clays and zeolites in ratio of 1:3 and plant residues: oak bark, corn cobs and pine cones can be

used as adsorbents in the geochemical barriers.
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RSOl Foegdols 3MmOmMBooLsEdo doE™mgz0mgdols 1gMIM®Obsdozm®o dgusligds
5 oemlia0g60 LobBgdgdoL bsgdudeys@sEgom MLMELOL 3sBMES

0. 396M3d960dz0e0, 3. 35935d0dy, 6. 0md0dY,

LodoMmM39wmb G9gdbozm®mo Mmbogadlo@gdo

69bodg: LESEGH0530 Pobbomaros J3994bols Joebogbo LoliEgdgdol dob30maMgdol Mby s
L5939 ML 3HIMOEMM05DY 350535000 MO0 o0LEHMIMHO ol gbo. L BI3MO 5OSMYOL,
60 Jowbsgbgdol Logdudys@oEom MILMOLOL FoBOPS SMOL gOHM-gOMO FobsdoMHMds JsL300L
Bo3Md0Ly s oBob Ho®mBsBHgdmwo dofimgdols MBEr0Mm d>BIODY LodosMMZIWML Qo3w0m.
6596HmIdo Lomsbsm Yo gds goIMds BMEsEOL dogdol 30OHMBooLsdo doMY30wgdoL
090306500396 Fgx3sL90sL, 96seoBL s Fowlisogbo GHGMBLEMOEOL MLOFOHPbM, Lsodgm
536d30MmboMgdol  MBOHMB3gwymxzgol  Lszombgdl. ©0bodbre  3MMdWGToms 25l FMIWS
0909995390900 39b5390MH™M39 9B9JAHMO0 83930 IBIRIMGOO  omMbOL  dMmTobsbMmgdols
»Direct” ¢9dbmermgoolsmzol.

1353396dm LoGYzgdo: Jowbogbo LobEgdgdo, BmErsol dowwgdo, 3nOHMBos, MYOIMEObs-
9037960 99x85190s, MgLMOLO, 93530 WBsGIMYOO.

353M3M0MdOL 256300050900l ImEgdMw 9@3BY, AbmBwom g3mbmdozol msbsdgMmgy
LEAHOMIGHO5T0 GHOBLEMOEOL s 9ogMRIGHO3NWOo MHYLIMLYGdIOL FBsME MMl dm3gzs ob, ™I
dobogbo GHMBL3MOE0, BMYMOE dme Bs6dowby 9690l 9390l 439WwsDY 9BIJGHWIMO
L0530 gds, 93MmbMB03MMHO MZ5WLsBOOLOm 08Ybs© Ao0BIMEs, MMT 39a9w0l OS9G IMO
9030l Jglsds80LsE M30L906M0350 b3S IEYMTMYMDSTO 25530 - §90dobs  3mEwoE03MeO
3600369 mds.

59605, 9JOHMNMIW030 FoLIGHVMMO  MYRoMbMEo  LoEG®MIBL3MMEGHM s 9bgMygE03 w0
36099$H900: 65300mdBY60 dJM-d0EOLO-XJ03s60 s LodbMHgo 35335L0MEMO FSBLOYBO (dogm-
030olo-9gOBOWdo) (bob. 1), MmIgdlsg B3960 J3gygsbs  ¢3965L36900 Fargdol dsbdowby
59BHoMMOs©  sbmM309tgdL,  LEMBIY0o 3603369 mdolss  LodeOmzgurmbo;mgol,  bmerm
Bo@®obL3MOEM 0bRMILGMIBHOOL godxmdgligds SYE0WgdIWO BoJBHME0s J3qybol 93mbmdo-
39960 ©5 LMESYMOO 25630maMgdolbmzol [1-5].
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Russia

Grozy

Turkey

R

A Iran
rs R SRR v K

Iraq S

Bob.1. Boglisgbgdols dsGHaGEo

MmO 0MOJgool 305D0gbGTs MgxX I3 3903 9MEMMIBTS 4bsbos, ,25B0ol LodbMgmols
3M60MOM0" dseosb 3608369cm3s60 3OHMgdEHos 565 TBMWM© sHYMBs0KBOLS s MMBgmo-
Longol, 5539 dmgEro Mgaombobmgol [3].

0B906H030 45BOL AoLOJoRO FogoLEBGIMMO oY, HMAMEME MO LoobgobMH M-
3996037960 Bs2gdmds 3093290036905 3@ gb30vIM 1A S Fobld3MMMYd0m Lo3slvbolidygderm
®309dBH900L  393HJRMM0L.  LdE®golmE  oBLOIh  LobBHYIGPbY  BMIbEIMO 53500900
3353 9GP ©mos  doger  Abmgwomdo @5 15305M©  EOEOs  dobogbo  LolEgdgdol
3H0569800 259M{j39v0 FoBHYMH0SWIMHO O 93MEMROMO Bosbo [2, 6-8].

500@™3 doeBg 994G mEm0s 9bgcMMobBMILEBHMMIGHIMOL B B3MbIE0MmbotMgds-
Lonob 5393300900 LogO®mMbygdol mv) Tgbsderm MOLZYdOL Fgxzoligds s, Lssg gl dgbo-
dg0g0s, 50Mmoxbzmsl 6 8060099959y 99930606 Jobogbol oymegdom SMIYOE
01690603 5 LMEFO0SEME J5M9IMDY MOL3I-BoJBHMOYOOL DYz gbom Yodmf3zgMeo bbgsalibgs
MoMYMBoN0 99093900, MsLo3E §0bsdwgdsmg bsdmmdo gbdsw@gds.

dolsgbo GEMBL3MEEOL 0bBMILEHMMIEGHMMLMD 353800900 LsgMmMbygdol sbsgobo
5B39690L, ™I 3EY69d900 JoMHOMOI® v)3530060©0S BMESEOL F0gdOL 3NOMDOSL, (33XS©O
960l 35055030560 9edBHOMYssd3900 ByBGdOL dfigmdsls s 93G5, ool Jologmsls
5 Jol boGmobbl. go69dml dmddggdol dgwgyo dofjolidgzgds boggdmdgdol 3mbuEMmmdiogddo
@0omMmbo 09¢gds, BMErsol J0o 2oboEoL 3NOHMBOLL, JoElisgbo LobEgds 3o — G393 [2, 6-
10].
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306O0mDool 3OMmELo BMErsEol JoEol HBYs30M0Esb 0ffygds s 9909y LowMdgdo
3M39Y0s. 53 OML oMbl 96900 Lobg 0;33wgds: dol Bys3oMby Bbgds LowMmggdo,
H0Igd03 30OMDBOOL 3MMYIEJOI0MS 50Mm3LYdEo (bsb. 2).

- 4

]

_->. 53

Bob. 2. gmsol dogol 3nMmbommwo HM3g3s

53000379M-JodomEmo  3OmEgLgdol SO, MMIIdLsE oo JodoMMo IMOHMHBoOL EOML
2396030, M0 @omMbOL o635 — Wommboll MIMswme FggMmgds s3MLOIEO AoMgIml
099509690 3033mbgb3H6, Mo BJgdo@mEs 2odmbsbwmaros d9-3 bob.-by:
mgbom®mo sgli3o
-~ 2

r* | i Meld
h‘lﬂ' P & . 02- D--i- D__
~ -i_

("3

e A 2e
- - -_f. < —

Bob. 3. @ommbol gsbazol 3GmEglo

»@0MMb0-256090m“  LobEgdsdo d0dobstg  JodomMo  MYOHPOogHmNJdggdol  mMIMIMOO-
6590360 565e0Bol doMHoms 53mE3BL AG Bg5d300l 0BMOIOWW-0DMMIMHTME0 3mEYb30swol
(330900l 39BLOBEZMS [11-13] Fo0rTmoygbl. gb 356513690 30, B39 gd&Mm03, Hgs0BYdMOs
33-B9. sbg MM, MgMHIMPOHs303MMO BsoDOL F909E9®© WPIPOE0s, MM ¥ omMMbo s dolo
mgboo bBms B03m0xMYd9gd0s, 35806

AG; =-RT(In 1 In i),
Po, Po,

Lo & 5060b £16039MbaerMo 84908035, T— Ggd3g@od®s, Py gobads@ob fmbolfmemrmeo §6g3ss
Bob$gdsdo, boem p, — 79630s00b bafigolo {i6g3s s0Ma@ gabsdo.
90090 5EmOOomMAL  dgBHo© ©oEo  3603369wmds  gboFqds, MoAD  0BMBIGY-

0bMmgMHINo 3mEH9630swol LoEools s 60dbol gsblsBZMmOm Fglodwgdgwos 0BMIEGI
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300009030 80d0bsMg Wommbols 75630 Mgodiool dglodergdemdols s b3MbEI6MOHMdOL
3600bmbomgds. 00 9gdmbggzsdo, o) P, > Py, 35806 AG; <0 b 36m3gb0 09Mdmobsdogrmse

89Lod@rgdYE0s. ©796330L 3MMEgLO BgdEgdIos, MY Py > Py, GoEdb 23 O™ AG; >0.
fabolfimemdol 306mdgddo p, =P, s AG; =0.

UEAHBPIOGHM 30009080  3MOMDOMo  3OMEILOL  J0dEObIMYIMBOL  TLOdEGOEIMDS
2960LsBW3M9ds 9090 MYHIMPOHSF03M0 9BsBIMEOMIOL Qodmygbgdom [11-13]:

AG°=-RTInK,

56 dgodegds 9nobgl M95dg0sdo dmbsfoeng bogmogmgdsms LEBIOEH™MEo dmemMo
960530900L5 s gbBHM™M30900L 35dmygbgdom.

50LB0TBS305, MM 09MBMPODTOZMMO 5B5POBOL 15d9Egd00 YODEGds FBMEME WomMb-
3mbLEBO¥I30900L 3MOMBoMEo 3OME3gLoL F0dE0bsMYMdOL TGusdwgdEIMds, JMOMDBOOL M17sEYH
LoBJo0gBg 30 030 8Mbo3gdgdl 56 0derg3s. Bsdslosdg, JodoMEmO 3OHMBOOL J5dMIMS3JOIEO dognsd
(30639 30HgH0) WomMbol M9MHIME0H65d03MMO MSTOYMIOMBS. 3NOMDBOMO 3MMEgloL J9IR:

WomMbO + o6gdmb d5569530 3m33MbgbE0 = Mgodzool 3Om©I@o,

@womMbo 05300535 POWOEOL MROM YOI FEAMTsMYMdSTo. 53 EOML  MdOJJGHOL
0903065303900 3mGH9b305wo J30690s.

dolbogbo LoLiGgdgdol d@Ymbgdsms sb5e0Bds sB396s, MM yz9wsBHy bBoMo IB0sbYds
33bgds 0obgobdols RG] 3993390 ™Md0L RME5YO0L 2590yg9bgdolsls
(0972CA7I1CA7I1CY) [6, 14].

50396005 IMEoEIbol LoodgEMMBdIBS s MYLMOLDY JOMOMSO MOL3Z-BodGHmMoL dmd-
0900900l 350935GH03M0  IMEYo, MMIGoiE Sboboglh ool  3gEWOL oMb YWgdSL  Toy.,
X18H12T o 12XIM@ gmool 890;mbgg3080, @ 33—-bg GgLadsdolo gosbas®odgdeg sGol
Bofoedmgdo T-bo s ™ol Jobgwgom:

IgAS =4,54—7,2-10°T * +0,385Igt,
lgAS =4,46—6,0-10°T " +0,41gt.

5J T — 8ol 3900l s0LMEEMOO 3939M5EHIMs, K; t —250m3000L M, bo; AS — 390-
@0l 2ombggds gHmo dbMHosb, 3d.

sbg OMI, 65300MBOLS s J9BOL FoOLEBHMIWIHO FJoELOEYbgdOL BHMIBBOEGO, LoodgEMMdOU,
930MA07)M0 MLOROMBMYOOLS S 93mbMT03MM0 9539dGHWIOMIOL Lszombgdo Fo@mdmBobwgds fobs

3obBYg 5 393HO® 99H YO E0s.
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50560865305, OGMI BMsEOL FoEgdol 3MOMBOOLHYE bsbyMdwogzo ws3goL sL3gdEHdo
369430 9mH0 d0bsbJMHol ©IbsBRIMGdIOL A5TMYgbgds 99339 ALmGBom LEBIME0s olgm §sdyz9b
939469080, HMAMOHO355 539, 053Mb0s, Log®MIbagmo, d9Jlo3s, MbaMgm0, MM, 4gMdsb0s, s3LEHM0S
s bbg. [2, 6,7, 10].

930bsbgMm9d Mo dowgdol Bosdomm [oMmdmgdol s dmbdsMgdol doMbgo35©, YM39ge-
05 AMBomdo sboero 459mf393900 BBGds, MMIgems old3dogmBowgds© BoFoMms
sboero  domoo  0639aM0Mgdmdol 130909008 IJmbg ©BsBIMYdOL dgddbs b sGOULYdME
3996mm093d0 0bmz5309MH0 Joymdgdol dg@sbs.

B3960 8903535905 — b0 53MmbJ309MH0 9HPIMH0560 IBIBIMYd0 Jogdol dmdobsbdemgdols
56539060 ™39 93bMm3oM dMdaqd0sb0 ,Direct” 39dbmemaoolsmgzol (gbMowo 1). Jsmo bosbeng

Q53190005 Lobgwdfonm 3s¢9gbGoo [15].

3b®oo 1. 533530 BRMIBOL Jodowy®o Bgagbogrmds (3sb. %) [15]

09009960¢0Mds asLs. %

Y (SiOx+ TiO2+ Zr0Oy) 40,5-52,6
Y (Al;03+ B203) 10,7-20,3
> (ZnO + Na,SiF) 12,8-17,9
Y (Nax0 + K20) 19,4-20,8
> (Co205+ CuO) 1,1-18

doM0MOO 5J396GH0 3gNYdS MMAmE3 ,Direct” &gdbmemyools, slg3g F90Mmms35HgdYo
593530 AL gdoL 306390 96Gb0BMISDY. WwomMmboli BgsdomBy dobsbd@mols d@ggdols s
d9L50580L5 29dMf30L (30309d0L ASTMOMOEb30L bobxbg  BmEsEOlL FJowgdol dmdobsbdmgdols
13O0 GHM 3H9dbmema0s doenbg dmdbowro s 93mbmBoMH0s. s3M0YS®, LDirect” 3goMm©O 439w sy
LHMSR0 S 05530 Bss F0BBOL dolsrm{gzs.

©3LOLOML ©3d96m, OHMT FJEYAJO0 VOMYIMEO S L50TYEMS: PIBIBIMYOOL DBgs3oMols
HseOLLO s LgJL3WOESGOM 356539GHMYdO — 3MOMDBos- (ISO 2743, ISO 2745) ;wg®Im- (DIN 51167),
33905~ (DIN 51152) @5 @oMGHYdedgogamds (GOST 3-17-48-98) 09gliodsdgds  LogMmsdmMolem
LBBPIOFGHIOL s MBOMB39YMRL Jowlsgbo LoliEYIgool Logdldwrs@ozom Gglm®lol 40-45
o809 2obMoL.

@OGHIMSGHMMS:
1. https://sputniknews.com/world/201808251067469454-azerbaijan-germany-energy-security/  Merkel:

Azerbaijan is Important in Diversifying Europe’s Energy Security. 25.08.2018.

45


https://sputniknews.com/world/201808251067469454-azerbaijan-germany-energy-security/

N

10.

11.

12.
13.

14.

15.

3- 350350009, 0. d9MAxb0d30¢0, 9. 399350dg. PoBLaIbo LoLEBHYIGO0, MOL3gdOL Tgzslgds S
15039 MMBOL YHBOHMDZgYMRs, MOOEEOLO: gdbozmemo Mboggdlodg@o, 2014. — 160 g3.

http://www.energy.gov.ge/projects/pdf/pages/Energodaijesti%200302201409022014%20459%20geo.pd
f 969620050%9gLE0, LogoOMZ9gE ML gbgMAgEHOZOL LsdobobBHMmm, 2014, Ne4. — 3. 17-21.
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Thermodynamic assessment of the tendency of steel pipes to corrosion and increasing

operational resource of pipeline systems

|. Berdzenishvili, K. Kamkamidze, N. lobidze

Resume

The article presents an overview of the level of development of pipeline systems in our country and two
major pipelines passing the territory of Georgia. Today, many recognize that increasing operational resource
of pipelines is one of the prerequisites to successful delivery of Caspian oil and gas to the world market via

Georgia. The present work focuses on the thermodynamic assessment, analysis of the tendency of steel pipes

to corrosion and issues of ensuring safe and reliable operation of pipeline transport. To solve these problems
for direct-to-metal application upgraded cost-effective protective coatings have been developed.

Key words: pipeline systems, steel pipes, corrosion, thermodynamic assessment, resource, protective

coatings.

0179000U, 35¢00809930Ls s 3gMEbEPOLfYse(II)-0l GHgEMI00MaMUgbadgdols(V)
0000¢96005806M0 3mMMHE06s30Mmo bsgMmgdols Lobmgbo s gs9m33¢g3s

0. ©0EJd5M0dgY, m. fogfogz5dg?, 6. dtgasdg!

1. * 53530 96900l Lsbgerdfogm MbogzgblioGgdo
2. L5go®m39mml 3gdbozmeo Mboggdliodgdo

Bsd®Mddo  IgLfogeroos  d%-dgBowms  blbso  BoMowgdols s gmowgbosdobols
MO0009MHN 9900l 3O:MYIGH9dbY, 06030 M BEYMBsMYMdST0 Fom0 Fodmymaol ocgdy,
B5B®0MIoL BgEHBsmomsmgbs@ol MMHm0gMmddggds B3oME-Fyswblibstgddo. bsB3zgbgdos, GMI
695d300L 99009250 d000qds [M(En)2]3(AsSs)2 99009960c0md0b bgars@w®o 3003¢gdlbgdo. bobomgbo-
699990 300006006530 b59gMHN™MS F9029600Mds s 5bsYMBDs, FoMS JergdgbE o SBseroBobs,
50396005 33930l B0DBOIMG-JodomEmo FgomEadoom: off L3gdEHOmLzM3oom, M9bEHRIDMBIbYY-
M0 ©5 ©IAOZIOMFMIBOTLO 39333939000

39M53535¢  FYBHIW DS BYEHMN0MIMUYbsBHIO0(V), BmymOE 3mI3egdufo@dmdddbgwgdo,

65300905 56H0L Fgbfageroeo. 35gMdgEgdm o 33935l MOTHLIBTYI339o 3MMEMEObsE30wo
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Bogmgool LxzgOmdo [1-4] s 30035¢0L{obYdM, HMI gmowgbosdobo (En=H:N-CH>-CH2>-NH>)
§o00my9bL 9M0-ghm by 39maglim d0I6EBEHO oysbEL, JoBbs sgoLsbgm Joygzgwm di° -
9B 39BH©9000MMLYbsEJOOL(V) 3mmMH0bs30wo boghmgdo. 2sdmbisgswr bogmogMgdgds
93009 d'°-dg@segdms yserdo blbso sM0wgd0, §00wgbosdobols 50%-0sb0 yseblbs®o s
Bo@®M0mdols B9@Ememoms®ligbs@o - NasAsSs - 8H20, Gmdgulisg 309091e0mdom mebsbda 89990
99x9390w0 Mgod00Ls [5].

3NaaS + AsaSs + 2S5+ 16H20 — 2NasAsSs - 8H20

d1%-993omms BH9G®om0MaMLgbs@gdol(V) 3mmMHobsgorwmo bsg®mgdo §mowgbosdobmsb
003000900 d0dMmE3w0l Mgod3000 - Bs@®0MToL BHIGMM0MaMLgbsEHOL(V) dmddggdoo 50%-0s6
000096 05d0boLs s d1°-39@9wms FoM0gdOL YYHN0YMJI)IO0L 3GIMEMJEHJI, 53 396~
3695 06030 Me® IYMToMIMdST0 godmygmaol As0M9gdg. s0bodbmwo bg@bom sgzsLoboy-
Do 3033e9dlOO BogMHMYd0, HMIGEms Fo0dmddbss s00fgMgds G909y 0s630dwgzM e Mgsd-
30sms dobgzom (Lggdsl):

5) MXo+nC2HsN2— [ M(C2HsN2)a | X2
d) 3[M(C2HsN2)a]X2+2Na3AsSs-8H20—[M(C2HsN2)a]3(AsSs)2d + 6NaX + 16 H20

56 995999390
3MX2+ 3nC2HsN2 + 2NasAsSs -8H20 —> [M(C2HsN2)a]3(AsS+)2d + 6NaX + 16 H20

Lo M =Zn, Cd, Hg(Il), X = CH3CO00~, NO3 1/2S0Z~, boagwoem n=2.
Ud9ds 1. LobmyBoMYdMWo 3mI3gdlgdo Bb3sILbZs Tg9gOH0W™MdOL H3M0w IMOLE GO

659090005, 0llobo 56 0bLBYB0L (goerdo, L3oMEHT0 s BBIS MMYBVIE Yodblbgergddo.

3gbMoo 1. Lobmgbocgdmer 3¢33egdibsgPmms gergdgbdm®o sbsgroBol dgwgagdo

Jw9gdgbdyydo sboswodbo 290mbog
Ne [ STOION TGN B9gO0 ds8mmgwowos/bsdmgbos, % @056mdo,
M As N S %

1 | [Zn(C2HsN2)2]3(AsS4)2 YOO 20,29/20,37 | 15,61/15,53 | 17,48/17,39 | 26,64/26,72 84,8

2 | [CA(C2HaN2)2]a(AsSa)2 | ygoorgero | 30,49/30,55 | 13,61/13,54 | 15,24/15,18 | 23,23/23,33 94,9

3 | [Hy(CHeN2)2]3(AsSa)2 | Bogo 44,65/4458 | 10,84/11,91 | 12,14/12,07 | 18,49/1857 | 965
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LObMIHBOMYPIMWO 3MMOOBsEG0ME0 BygMIGdO, FoMS JegIgbEH Mo bseoBoLY (3b6.1),
8930L23w g0 off L3 EHOMLZM300m, GIBEFIBMMBOT0 F9TM3IZLI3OOMS 5 PIOTMM3089¢)-
@00 565¢0B0om. bogBmms off L3gdEMgdoL FgiHogersd 23063965 (Lwy®.1), Hmd -NH:2 x50l dosb-
09dob D900 LogaMIbMBEISE sMOL obs330gdO 5653MOPObOMYdIN 0YbEMb Fgratg-
00m. MHMYMOE 3bMdowos [6], M930LvBIWO GO0 gbEOsT0BOLIMZOL OBbILOSMdY0s FSb-
0gdob bmergdo 1595 s 351010 Mds6T0, odob MMELLE Bs3ze3 3MMMOObsE0E bsgMgdd0 53
X350 8005604dob Bmergdo dgdsegmdl dglsdsdola 1620 s 3530 b 135630, M3 STsbolins-
090905 Me NH2 330l 35c09bGmeo Gbg3980Lbsm30L [7]. 9bos 900603bml, Mmd d°-8g@swoms

G9IOO300050l965¢gdOL(V) §00eq6005806996 300m6©0bs3E0E 659HMgdT0 AsSE ™ 560mbols Jmsb-
0gdob BmEgdo 96 033WYds s 390 Mobb3zxMsdos bsBMowdol GH9@®Mom0MmsMmligbs@ol d;ob-
0g0L BmEmsb [8], LysE GHIGHM0MIOL 9bsE-0mbo 5835M@ godmbodo sbombols dymdsmg-
005800. 9L BoJGO 005D 393HY39w90L, B0d B396L doge LobMgHBOMYdIME 3MOPObsEOMW bogBmgd-
Bog AsS3™ 56 80bsfoqmdl E™BMOWE-59393GMO@ 38580 s 8535L5©sa], 0dYmEgds SBombol
90 M3s6gmdsdo.

3

36 34 32 30 16 12 10 8 6 4
X 100V, !

L300 1. off L3gdBHOMYMsTgdO: ) [HY(en)2]s(AsS4)2, 8) [Cd(en)2]s(AsSs)2

LobMGHBOMYPIM BoghHOMs 0bEOZ0YSEXMBLL 5ELEHMMGOL M9BEHRIEMTsBMGO godm3zwg-
30L 9900939003 (b©.2). MMAMEE ImboemEbyeo ogm Jowgdmeds bosgmmgdds 4o8mageobgls bo3ds-

™ 2956b35390W0 OGFOMIJ30WO LYYMHS00, MOE S50LILS MYbEHRIEMWO 5M933w0LsS s 0bE9bLO-
3000L 496500 gd5Dg. s65bTo Jobgg30L Jersliogozszools [9-10], dowgdwo 659MHgd0 3056~

00 BEGHOYJGHMOOL Bobgz0m, 3093003690056 L RMISMOEYOOL J39XJMIRL.
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3b®owo 2 . M963a36MmEBsBMMo B5emobol 8gwgagdo

[Zn(en)2]3(AsSa)2 [Hg(en)2]s(AsSa4)2 [Cd(en);]s(AsSa)2
/1o d o/n /1o d o/n /1o d o/n
3 11,2 3 8,84 5 8,29
3 8,84 3 8,04 4 7,69
3 8,26 3 7,694 7 7,08
5 5,66 3 6,66 7 6,22
4 5,33 5 4,27 4 5,40
6 5,16 4 4,163 3 4,00
4 4,98 5 3,748 4 3,75
4 4,86 6 3,36 4 3,70
5 4,52 10 3,302 4 3,63
10 3,84 3 3,028 3 3,36
5 2,72 4 2,931 2 3,24
3 3,63 3 2,95 5 2,84
3 3,56 5 2,56 4 2,462
5 3,43 6 2,46 5 2,84
3 3,33 4 2,37 4 2,462
2 2,125 3 2,34 3 2,227

d930L593egm 9939 LOBMGHBOMYPdIME 3MMMEOBsEFOME Boghmms MYMHTMO (3935 SHBLIOY-

Bobsl (bv)6.2).

230

360

200

400

600

'C

800

L. 2. LobcYBOMmIdME BogMI0s 1gMHMYM303MsaGdO: 3)[ZN(eN)2]3(ASSs)2, 3) [HY(eN)2]3(ASS4)2
15330930 60939l 35H09MHgdOM 359M0L 5GHIMLBgM™do 1000°C-8g 10%Fm-8o LoBJstr00.
29630bocmm [Zn(en)2]s(AsSas)2-0b gM3mEobo, Boddol sdws 0fjygds osbool gmowgbos-
90bols 3mfyzg@om. 70-250°C 3933965GOme 0b@gem3zsdo 500b0dbgds 9000 oo 9bwmgngddo,
9990092 bgds ©gm0mboMgds s dmermlb sModbsbol dm30¢gds LB OHO ML Lsboo.
[Zn(en)2]s(AsS4)2-0b  0gMIMEo

9ol Lssedsmm  Uggds  dgodargds  890gabsoMo

§om8m3z500306mm (bdgds 2).

70-2500C
—6en

250—430°C 430-870°C

— Zn3(AsSs)s ———— —>Zn3As:S5(3ZnS- As:S2) —-3ZnS
-38 —As3S>

[Zn(en)z]g(AsS4)2
lggds 2.
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5Bomy0m®o bdgdoom d0dobsdgmdls [Cd(en)z]s(AsSas)z2-0b 09@3ero sderol 3Om3gLo. Mo3
999bgds [Hg(en)2]3AsS4-0l 09963900 0590l Lry®omb, ol sGLgdoms goblibzsggdwmos. 3oH3gwo-
39 bLESO05BY, WOBOL IMEOEdOL F90YY, MIMTMEO IOl 3OMEglo 98mMbzg3s 39HEbEOL-
09cob(II) BHg@Mom0ms®mlgbo@ol(V) 09mameoBl. 390Mdme, 230-330°C 0b@ge3zscdo dsls I306MHYdS
6,0%-0m, 653 899L5059905 2 IMO JMROMEOL FM30¢gdsL (MgMOomeo 6,3%). 330-440°C 30 dsbo
0390l 38,0%-00, o3 d9glsdsdgds 2 dmero 39M3bErolHywol dmEogdsl (mgm®oreo 38,4%).
440°C-%9 B9300 bgds 603930l LOHYEPO TS - SMOMJEYdS YM3gEA35M0 BodMOL ocgdy. Mge-
30 3ol dqds 99odegds FoMdmgzs0bmo d9daabso®ma (bdgds3):

— 0 _ 0 _ 0
[Hg(en)2Js(AsSs) == — Hgs(AsSi)2 == —HgsAs:Ss % N
>4400C
— HgAs2S6 THaS—AnS = LENWO WS SMOMIWDS
bdgBs 3.

5960250, Bo@9M90MEds 3300939005 930P3969L, Brd d10 -3g@ow ™ g0 gb0sdobmGmo 3ma-
3¢9Jbgdol BoB&®0MTol GHYBHOM0MIOLYBsEHOL goblibotoom ©sdmdsgzgdolisls Joowmgds BogMHmgdo
Boangdols Loboom, HmIgarms DM oo BmMINeos: [M(en)2]3(AsSs)2, Losi M=Zn, Cd s6 Hg(II). cosag-
Boaos, O™ 835 odsbELY s 3MI3WJuHoMIMIJabgEl  FmMol bmMEogwgds sd0bmyamzoL
sBMEHOL 5GHMIol 99939MdOm, bmwm FHgEHMsm0mMms®mlgbsd-0mbo 0dymagds 3md3wgduol 4o6g Lgg-
6Hmdo.
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SYNTHESIS AND STUDY OF ETHYLENEDIAMINE COORDINATION COMPOUNDS OF
TETRATHIOARSENATES(V) OF ZINC, CADMIUM AND MERCURY((I1)

I. Didbaridze'”, T. Tsivtsivadze?, N. Bregadze!

1. *Akaki Tsereteli State University

2. Georgian Technical University

(SUMMARY)

Ethylenediamine complexes of Zn, Cd and Hg(II) tetrathioarsenate(V) with the general formula
[M(C2HsN2)2]3(AsSs)2 have been synthesized. The composition and structure of the synthesized complexes
have been determined by chemical and X-ray-phase analyses and IR spectroscopy. It was shown that the
bond between the ligand and the complex-forming agent obtained through the nitrogen atoms and

tetrotriarsenate-ion is in the outer sphere of the complex.

05658900HM39 39MHomEo LobEGgdol s gegdgb@ms m30lgdgdol 3gHomvyenmdols
LFo3¢905 30MEHWSIM0 390MPO

3. 393M05330¢0, ©. LembEE5830e0, 8. ;Mmg3zBody

LsgoGoggemls ¢gdbozmmo mboggdliodgdo
99dBHOMbeo Lsgegdol Ggdbmmmmyogdol 396¢®o Jodosdo

B0 dg: LodMJom gbgds 3oMEGHSWMMO Lffagzwgdol 36odEH03Mwo dgomm©OL godmygbgdol
95399GHIOMdL BEBHIHEHIOOLOMZOU. FobboEIMWOs BMYsEO Jodool JMC-gMH MO 153356dM Lszombol
- Jo80M 9e09896G ™S 39M0MmMEo LoLEYds S JEgdgbE s M30LGdJIOL 39HOMPYIPMBS (SGHMIMS
Q5 0MmbmMd M50MLYd0, JEgdBHOMMSOYMBOMMDS, 0MboDO300L 9bgMR0, BB IMHO M301939d0 S
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bbg.) - LHogargds 300HEF o IgomEom. BEHwIbEHIOL Lodwysegds 9dwgzsm d306M) MMIo
239936Mb MgmMome sboesls, 2osMBomb 30mbzgd0, MHMIgEwms LT sEgdom bs Fgolimryermb
5350905 - 99536mb 3gMmoMPo LoLBYds S FMIBPObME M300d9Rslgds. 30OEGHSEIMHO Bfjog-
@00l 59 dgomEOL  godmoygbgds gLlodergdgeros Bmaso Jodool Lfogergdol Lbgsalbgs bagg-
bOby.

300@M@O0 13w gds Mo 9Ju3gM0896EMEo s 36MogdE03w9o bsdMFomgdols Bo@oMgdol
960-900 39000, OOl L8 gdoms3 BEGLIBAL T9mdE0s b30MbOL LEGMSzO Qobbowngs,
dolio bgoslibgs 3mmbom FoedmBgbs, gdudg@odgb@ol Bo@o®mgds, dmbozgdoms 9ammaqds, 3OHMdEY-
3ol 255FM5, M3009RBBGOOL QoBLEBOZGS.

2010-2018 §i¢903d0 Logo®m39wml 3996037960 MbogzgdLo@gEol Jodommo Ggdbmemaools s
39O MM00L 53537903 9G DY 80d0bsMYMBL FMTomds 30O EYISIMO BodFomgdol T9Jdbsby.

B396 30Bbs o30Lsbgm Lffogzeqdols 30MEMsWMEO dg0MmEOL  godmygbgdom gobgobowma
Dmas0 Jodool ghm-ghmo 360d369wm3zs60 Lozombo: Msbsdgdmgg 39MHomoeo bobEgds s
0999635 130190900l 3gHOMPIMDS.

bsdM o 9gds Lbsdo Boffoeolisgsb: mgm®omwo bsfowo, 36MsgEHozmwo Lsdmdsm ©s
Q©535(9ds.

09gmOo bsffondo BEGMIbEHO 30MH39w M0Rdo gEbmds Jodom® gargdgb@ms Msbsdgmmag
339390000560 LoLEBJIOL  LEAGWIBHMOL, SGHMINOHO  MOBOGSWIOOl  Tg3bgdol  Msb0T-
©93OMBIL, 9ergdgbBHos JEIIHOMbNW oOINwIdL ©s s, p-d- - gegdghBhgdol gobarsyg-
0L 39M0MmME LolEgdsdo. 3g9HoMmEYIo LolEgdol bbgzsslbgs 3500563 gOL: BgBOWwgdo s Mo~
393900 39600 LobiGgdsdo, 39Mm0MEIo BoLEJs XyMIBIIOL 3esllogolsEools @S Fsmo
Lobgfmgdol, domygbmMo gaegdnb@gdol d99339wMmdol, dsME03 60300gMYdIMS 53MIRSEMIO
9 M356MgMdOL, MH3OMIGH0MOMdOL, 50dmBgbols s bg. dobggom.

e | 105026 ITAXRSMY KAOMEIET0 WILSIR

Se [TV [ CrMn| Fe |[Co | NI |Cu|Zn
Se | Y | Zr [NbMo|Te |Ru|Rh | Pd |Ae ([Cd
B | L | HE | Ta | W [Re |Os| Ir | Pt |Au|Hg
Ra|ly | R Db Sg |[Bh| s [Me|Ds [Re [Cn

AEIEHEAE

Bab. 1. Jodowr® gergdgb@oms 3gMommneo Lol gds xam5gdol dobgzom
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Bsb. 2. s-, p-, d-, f - 9E9396¢gd0 3gHoMmEEo LoliBgdsdo
09O boffondo gobobowgds, s3Mmgm3g 9egdgbGms 13093930l 39MHO0MPMEMdS, 39O~
dnE 5GMINOHO s 0MmbMOHO M50MLGd0, JE9JEHOMNSMYMBOMNMDS, 0MmboDsEooL gbgMA0s, gargd-
GMMbobsdo LHOsx3s, 39@owIM0 m30L9d9d0L (33K0wgds s bbg.

>hmdymo Gapogbo

1RAO6OROInGoand

0mb0by00b gbgg0s

Y

\p Pu Am Cm Bk

Cf Es Fm

Md No

Bsb.3. gamgdgbEos m30lgd9gdolL 3¢ 3gMomevye Lol gdsdo

690603590 ,,305JG0390 BodMTom” LEHMIBAL Lsdogds 9dwg3s 3993bML 30mb39dL,

MHmdgms Jobgz00m Mbs TgiM)emall O35¢gds.

I - s=iPhoe (K 58° 5p° gapiéobmo gobigmon
" - gemgdf e [Kr] 4d° 557 gagdesémbgmo gobdpmon

) -amme s, Gmisgdog d- dpgeebiby 3 pafseobion

I - saioo Xel 58" 65 graplbotigree goedgmon
N - asitoo [Xel 5d" 65 gempdabebysge gobdgmon

) 4

- gezglgbiye, Gedgendog 41 Jggeebyby 2 gyl Gobos

' - agighiye, Godgmlog 5f- J3geebyly 10 gemgjeGebos

B5b. 4. ©333¢1900L Lol UsFoMmm Jombzgdols bafiogro

54

EEEEENC




5350900 bsffoewdo dmEgdmaeos 39M0m©eo LobEgdol 353930, GOl J39300 2obmag-
19dYE0s Bb3gsILbZs 60369d0. MomMgmeE B0dsbby FomliBg MmOl O FJMOM 35TMBBOYdS J0mbgs,
6Hmdol Jobg300 b0odbeo Mbs dmmogliogl 39H0MmYIEo LobiEgdol dglsdsdol ymegsdo.

e s .
« ® = g -
I VIIL

n=1 [@]u. I10s IVs Ve vmmJE
n=2 |3 VIIIs [ @] i
n=3 * IIIs IVs V3 VIa VI VI VIV I [1a *
n=4 |#%& Q
n=5 [ & RS @ [m
n=6 & ‘ ‘ \
n=7 [

23052° 9=F 05 Gmdamgdiog P- Jageebyl) 2 gy Gebos

( @ O H 4 H X
O e e @ K 3

o1
-

®
=

Bsb.5.  6086gdob Bsbds 3gMommnye bolgdsdo Jombggdol dobgzom

535090580 MOMMIM 3000b35Dg 39399 LHmO 3sbmbbg BEBHMIBGHO 00IdL 1 JMEsb.
bY@ 3OM3YOs 70 Jryewo.

3069560 Bogwrgdol s GHMooE0vwo Bsgergdol 3900mgdol 99sMgdolsl s5mdmB-
6y, H©™3 58 dgmmol 353mygbgdom, Mol d30Mg Imbs3zgmdo LEMgbEYdds 99dangl Lozdsm
In3MMd0m0 009dob ©sd)353905 O MZ300039BRoLYdS. 5F9Z3OMYWSE FoObIM©S LEMIBEGHS
33035309, 5JGH0IOMdS s IMLHOGdOL MbY.
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THE STUDY OF MODERN PERIODIC TABLE AND
PERIODICITY OF THE PROPERTIES OF ELEMENTS
BY VIRTUAL METHOD

Zh. Petriashvili, D. Songulashvili, M. Tevzadze

Georgian Technical University

Electronic Learning Technology Center in Chemistry

SUMMARY

The article illustrates the effect of virtual practic works for learning students. It has considered
modern periodic table and periodicity of the chemical elements such as radius of atoms and ions, electro-
negativity, ionization energy, metallic properties and so on. There are different questions in the work and
according to these questions student is able to complete the empty periodic table of elements and get
scores. The results of the study according on virtual works have a very good practical significance; they

can be successfully used in many areas of General chemistry.
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THE STUDY OF THE CHEMICAL KINETICS BY VIRTUAL METHOD
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Electronic Learning Technology Center in Chemistry

SUMMARY

The article illustrates the effect of virtual laboratory works for students. It has considered theoretical
material about rate of the chemical reactions and how to measure these in different situation. Student
will be able to understand what effects different factors have on reaction rates such as concentration of
reactants, particle size, temperature, pressure and catalyst. Students are able to conduct different types of
experiments and finally answer on multiple-choice questions and get corresponding scores. The results of

the study according on virtual works have a very good practical significance.
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Synthesis coordination compound of nickel

T. Giorgadze!, N. Tabuashvili!, M. Kereselidze?, L. Schirtladze?

1. Georgian Technichal University

2. R. Agladze Institute of Inorganic Chemistry and Electrochemistry,

(SUMMARY)

Synthesized by nickel molecular coordinate compound ratio 1: 1: 2 (nickel (II) chloride: benzalde-
hydebenzoylhydrazone:2-amino-4-methylpidine).

The mixed coordinate compound obtained was powdered. Determination of individuality has
been determined by the melting temperature and solubility in water and in various organic solvents: ac-

etone, acetylitrium, diametalpharmamide, diemethyluloxide, etc.

Cunres CMEMaHHOJMTAHAHOT0O KOOPAWHAITMOHHOIO0 COeANHEHA HUKEIA

T. I'mopraggze!, H. TaGyamsunn!, M. Kepecenupaze?, JI. Cxuprnazaze?, M. Abecaznze!

1. I'py3auHCKMI1 TEXHWYECKMI YHUBEPCUTET

2. iHCTHTYT HeOpraHMIecKoi XMMUH U sfeKTpoxuMurP.A.Araz3e,

pesiome

CHHTe3MpOBaHO COOTHOIIEHHEM MOJIEKYJIIPHBIX KOOPAMHATOPOB HuKess 1: 1: 2 (x10pus HUKens
(II): Gensanpmerny, GEH30MITHAPA3OH: 2-aMUHO-4-MeTHIITHANH).
[TonyyeHHOe CMeLIaHHOE KOOPZUHATHOE COefWHEHMe GbLIO mopourkoobpasusiM. Omnpenesenre

WH-JUBHUAYAJIBHOCTH OIIpEJeIAI0Ch TeMnepaTypofI IIJIaBJI€eHUA W PaCTBOPMMOCTBIO B BOZE U B

63



PA3IMYHBIX OPTaHUYECKHX pPACTBOPHUTEIAX: alleTOHE, alleTHUINTPHUE, ,ZII/IaMETaJ'I(bapMaMI/I/Ie, AUDTUIIL -

CUJIUJIIOKCUIE U T. 1.

CHUHTE3 1 HEKOTOPBIE CBOMICTBA KOOPJIUHALIMOHHBIX
COEJIVMHEHWIT ®OPMHUATA M ALIETATA MEJH (11) C 2-AMHHO-5-
METUJIMAPUIUHOM

Hunnanze M. I'., Yantypus M. M., I'ya6anu /1. B, Hunnanze I'.B

I'py3uHckuii TeXHMYeCKNi YHMBEPCUTET
CyxyMcKHil ropcyiapcTBeHHbIN YHUBEPCUTET

AnHoTanus: Pa3zpaboTansl METOIBI CHHTE3a KOOPAMHAIMOHHBIX COCAMHEHWH (olMuaTa W arerara
memu (1) ¢ 2-amuno-5-Metunmupuuaom (L') - Cu(HCOO),-2L' , Cu(CH3sCOO),-L'-3H,0. Onpenenensr ux
COCTaB, CTPOEHHE W OXapaKTEPH30BaHBI WX CBOWCTBA. YCTAaHOBIEH CIOCOO KOOPAMHUPOBAHUS MOJEKYI
METWJIAMUHOTIMPUINHOB U allUAO0INTaH/IOB B TOMYYSHHBIX COeANHEHNAX. Ha ocHOBaHWMH paHee MpOBeIeHHBIX
KBaHTOBO-XMMHMYECKUX Pacue€ToB M IMOJYYEeHHBIX 3KCIIepHMEHTA/JbHBIX [JaHHBIX [OKa3aHO, 4YTO B
MO/IaBJISIIOIEM OOJIBIIMHCTBE CJAy4aeB KOOPAWHALUS OPraHWYEeCKHUX JIMTaHJ0B C LeHTPaJbHbIMU
aToMaMH OCYIIEeCTBJS-eTCS 3a CYeT aToMa a30Ta TreTepolUK/aa. BeisscHeHa poJib MOJIOXKEHHUS
askuabHOro 3amec-tutenss CH3 Ha koMmmsiekcoob6pa3oBaHue. Pe3yibTaTbl  HCCIeL0BaHUA
KOMILJIEKCOB MeJd MCIO0Jb30BaHbl B JIabOpaTOPHOUM MpaKTHUKe JJisi NPOTHO3UPOBAHUSI CUHTe3a
KOOPJVHALMOHHBIX COEJUHEHWU C pOJCTBEHHBIMM IO CBOEW MNpUpPOJe OpraHUYECKUMH
JIMTAaHJAaMHU. YKa3aHHble KOMIJIEKChI SIBJASIIOTCA YAOOHBIMM MOJEJNsIMU [iJIsi UHTEepHpeTanuu
CTPYKTYPHO-XUMUYECKUX 3PPEKTOB B 06JIaCTU KOOPJAUHAIMOHHOW XUMUM.

KuaroueBsble ci10Ba: 2-aMHHO-5-METHITHPUANH, KOOPIUHAIIMOHHBIE COSTUHEHUS, CHHTE3, METO b

Beenenue:

W3 aneMeHTOB NepHoAuecKoil CHCTEMBI B )KMBBIX OpraHu3Max oOHapyxeHo He meHee 80 [1]. Muorue
W3 HUX OTHOCATCS K METa/llaM M BCTPEYAIOTCS B KHMBBIX KJIETKaX B BHJE Pa3HOOOPA3HBIX KOMILIEKCHBIX
coepMHeHNH. Bennka poyib MU B OpraHu3Me 4ellOBEKa: OHa BXOJHT B COCTaB HEKOTOPHIX (DEPMEHTOB U
Y4acTByeT BO MHOTHX (PU3HUOJIOTHYECKHUX IPOLECcax, OKa3bIBasl BIMSHUE HA OOMEH BEIIECTB W MPOIECCHI
pocta. Mens B mporieccax OKHCICHHS OOeCIeuMBacT Hac DHEPrueid, aHTHOKCHIIAHTHOHM 3aIluTOH, YeM
MPOJUIEBAET HaM JKU3Hb, y4acCTBYeT B OOpa30BaHWM COEAMHUTENFHON TKAaHU — 3JACTHHA, KOJUIareHa u
KOXXHOTO NMUTMEHTa MeJaHWHA. B MuHepase Hy)XIaroTcs CTPaJarollue MIIEeMUYeCKOrW OOJIE3HBIO cepala U
nepeHecve nHpapKT MUOKapaa, akTHBHO MTOMOTaeT KPOBETBOPEHHIO C kene3oM. B mape ¢ Butammaom C

MCJIb IOBBIIIACT COMPOTUBIIACMOCTD OpraHu3Ma I/IH(i)eK]_II/ISIM.
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Menerepanus ciocoOCTBYET BOJHOMY U MHHEPAIILHOMY OOMEHY, YIIYYIIIAeT COH, YCIIOKAaUBACT HEPBHIL.
HaponHple meiuTeN CYUTAIOT, YTO ANIUIMKAIUA W3 METHBIX TUIACTHH CHIKAIOT TEMIepaTypy, CHUMAIOT
BOCIIAIMTENILHBIC TIPOIIECCH B OPTaHU3ME, JIeUaT THHEKOJIOrHIeCKHUe 3a00IeBaHus, aKTHBU3UPYIOT ICHCTBHE
WHCYJIMHA B KPOBH, PAacCachiBalOT JOOPOKAYECTBEHHBIC OIYXOIH, JCHCTBYIOT KPOBOOCTaHABJIMBAIOIIE,
VIIyUYIIAOT MOCTHH(APKTHOE COCTOSHUE, TIOMOTAIOT YCTPAHUTH TPBIKY, YMEHBINAIOT BPEeAHbIH d3PPEKT OT
paananuu npu obmydeHnn. Menb, TOZOOHO 30JI0TY U cepedpy, oOnanaeT OaKTEPUIIMAHBIMI CBOHCTBAMH, a
MOTOMY €€ WCIONB3YIOT KaK AHTUCENTHK H JJISl CTEPWIM3AIMH BOJbI, KOTOPYIO TIOJE3HO MPHUMEHSThH JIIs
JIeUYEHHSI BOCTIAUTENHLHBIX TIPOIIECCOB CITU3UCTON 000IOUYKH MOJIOCTH PTA U TJIa3.

B odunmansHON MeaMIIMHE UCIONB3YyeTCsl MEb B JICKAPCTBEHHBIX TpernaparaX. PactBop cynbdara
mean (1) CuSO, - 5H,0 — Cupri sulfas, mpuMmeHsOT TpH JIeYeHHS TPaxXOMBI, 0KOrax KOxKH (ochopoM,
KOHBIOHKTUBUTAX, KaK aHTHCENTHYCCKOE W BSOKYIEE CPEJCTBO B BHJE TIA3HBIX Kamellb W TIJIA3HBIX
KapaHjameid. MHKpPOIJIEMEHT Melb COJCPKUTCS B JKUBOTHBIX, MOpE TMPOAYKTaX, B HEKOTOPBIX
JICKApCTBEHHBIX TPaBaX, TAKUX KaK MOJIbIHb, THICSYCTUCTHHK, 3BepO0OH, AyIunma.

[Tpu BHyTpeHHEM ynoTpeOlieHuH 0e3 COOIOCHUS TO3UPOBKH BO3MOXKHO OTPABIICHHUE COJIIMU MEJIH,
YTO MOXKET TPUBECTH K AHEMHH, MOPAKCHUIO TEUCHH, pa3BUTHIO Oosie3Hn Bunbcona. IlepemosmpoBka
BBI3BIBACT PBOTY, MIPH BCACBIBAHUU MEIIU MOXET HACTYIHThL o0llee OTpaBlicHHEe (XapaKTEePHBI MOHOC, PBOTA,
CYJOpOTH, YAYIIbE, OCNAONCHHE JbIXaHHEe W CEPACYHON NEATETHHOCTH, JaXKE KOMATO3HOE COCTOSHHE).
IIpaBna, oTpaBieHUe BO3HUKAET PEAKO Onarofapsi TOHKAUM MEXaHM3MaM BCACBHIBAHHS W BBIBEACHUS MEJH.

Hcrounuxk: https://medn.ru/statyi/Med.html

B anTHuHOM MHUpe DCKyJanbl APEBHOCTH MHUKPOJIECMEHT MEIU HCIIOJIb30BaIH B JICYeOHOM MPaKTUKE.
JlpeBHerpeveckuii Bpad, MmMo3T ¥ (uiaocod DMMIEIOKI s YIyYIICHUS CaMOUYYBCTBHS HOCUJ MEJHBIC
CaHJaJINH, BEIUKUI APUCTOTENb Ha3bIBAI MEb MPEKPACHBIM CPEJICTBOM OT OTEYHOCTH, CHHSAKOB, YIITHOOB H
BO BpeMs CHa JIepKall B pyKe MeIHbIN mapuk. O0paraics Kk MeaeTepanuu [ anex, a 3HaMEHUTHIN ABUIIEHHA
MIOCJI€ OTIEPATUBHOTO yAaJICHUSI THOWHBIX MUHAIMH COBETOBAJ MOJIOCKATH MOJIOCTh PTa XOJIOAHOW BOJION, B
KOTOPOI#1 100aBIIeH yKcyc, a Mocje 3TOro MPUKIIaIbIBaTh K paHe MeIHbIN Kynopoc. CoTiacHo MpeICTaBICHUSM
BOCTOYHON MEJMIIMHBI OOJICBBIC TOYKH HMMEIOT MOHMIKEHHBIH AJICKTPUYCCKHN MMOTCHIMAT M IPOMYCKAIOT
HaIpaBJI€HUE TOKa OJHOTrO0 3HaKa. [103ToMy TOK Meu caM BRIOUpAET HYKHYIO HE3JOPOBYIO TOUKY.

MHOKECTBO NATOJIOTHYECKUX HAPYIICHUH, CBA3aHHBIX C HEIOCTATOYHOCTHIO B KJIIETKE XKelle3a, MeIH,
[IMHKa, Maprafia, MoiaubeHa, KodalbTa, HUKENs, KLU, MarHus M JIp., UMEIOT OOJIbIIOe 3HAYCHHE IS
OroxuMuu, (hapMaKOJIOTHH U MHIIEBIX aCTIEKTOB KOOPIWHAIIMOHHOM XuMIK. Hanbomnee HarisiiHOE U IIUPOKO
pacnpoCTpaHEeHHOE WCIOJIb30BaHUE KOMIUIEKCOOOPA3yIONIUX areHTOB B MEIUIMHE —  BBIBEIICHUE
HEXeJaTelbHbIX HOHOB METAJUIOB W3 OpraHu3Ma. Takue JHWraHibl, Kak STWICHAUAMUHTETPAyKCyCcHas
KHCIIOTa, TEHUIMIUIAMHH M T.II., WCIIOJB3YIOTCS ISl JIeueHUs 3a00JieBaHUil, CBA3aHHBIX C W30BITOYHBIM
CoJIepyKaHUEeM KeJe3a UM MEJIH, a TAKXKE TP 00PHOE ¢ TOKCUYHBIM BIIMSIHUEM ITPOHUKIIINX B OPTaHH3M HOHOB

METAJIJIOB.
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3HAYUTENEHO CTUMYJIMPOBAIN pPa3BUTHE HEOPraHWYECKOH OMOXMMHH OTKPBITHS, CBS3aHHBIE C
MIPUMEHEHNEM HOHOB METAJIOB, a TAK)KE KOMITJIEKCOB METAJUIOB JIJIsl BOCCTAHOBIJICHHUS BOCTIPUATHS BKYCa WIIH
JUTsl paccachlBaHUS OIyXOJeH.

AMUHOTIMPUINHBI ~ ABISIOTCS ~ COCTaBHOM  YacThi0  OONBIIMHCTBA  alKaJIOWAOB, BHUTAMHHOB.
JIEKapCTBEHHBIX TMpemnapaToB. KoopauHANMOHHBIE COEIWHEHHS C aMUHONHAPHIWHAMH KaTaTH3UPYIOT
MIPOIIECCHI OKUCIICHUS Pa3IMYHBIX OPTAaHUIECKUX COeTMHEHNH (AMIHOKHUCIIOT, apOMAaTHIECKIX aMUHOB U JIP.).

CornacHO aBTOpaM B 3THJIAIETATHBIX PACTBOPAxX OBUIH MOIY4EeHBI KOoMIUTeKCchl Opomuaa mean (1) ¢ 2-
AMHHOTIMPHIMHOM H 2-aMHHO-6-MeTrimupuarHoM. CocTaB 000MX KOMILIEKCOB OTBEYaeT olmiel (hopmyre
CuBr-L (L-obmee o6o3Hauenue mwuranmoB). Ilo0 MHEHHMIO aBTOPOB, M TOTO, 9YTOOBI IOCTHYb
TeTpadapudeckoil koopauHanun Cu(l) KpucTamibl MOTyYeHHBIX KOMILJIEKCOB OJKHBI TIPENCTAaBISATh COOOM
TeTpamMepsl. B cTaThe, KOHKpETHO HE MPHUBEICHO OTHECEHHME KoJeOaTEeNbHBIX MOJOC IS YKa3aHHBIX
KOMILJICKCOB, HO YTBEpIKIAETCs, YTO KOOPAMHALUS OCYIISCTBIIAETCS 4epe3 a3oT rpynnsl NH», a momocs
MUPUAUNHOBOI'O KOJIbIIa HE HMCIHBITBIBAIOT CYHICCTBCHHBIX H3MEHEHHUH I10 CpaBHCHUIO CO CBO6OI[HI)IMI/I
AMUHOTIUPUINHAMY, T.€. a30T T€TEPOIIMKIIA HE 3aIeCTBOBAH B KOOpIUHALUU [6,7].

B MOJICKYJIaX aMUHOIMMPUIWHOB HMECTCA JABa IOTCHUUAJIBHO-AOHOPHBIX aroOMa: aTOMbI a30Ta
MUPUAMHOBOTO KOJIBLIA K AMHHOTPYIIEL. BecbMa BayKHBIM (DakTOPOM MPH KOMITIIEKCOOOPa30BaHUM SIBIISIETCS
crepuueckuii 3(Q(eKT, MPOSBISEMbI METWIBHOW TPYIIOW, MOJIOKEHHE KOTOPOH B KOJNBLE OKa3bIBaeT
CYIIECTBEHHOE BJIMSHUE HA COCTAB KOMILIEKCA.

Pa3zpaboTransl METOBI CHHTE3a KOOPAWHAIIMOHHBIX coequHeHnid Gopmmuata u amerata menu (II) 5
METHIITAPHTAHOM.

OnpenereHsl UX COCTaB, CTPOCHHWE M OXapaKTEPU30BAaHBI WX CBOWCTBA. YCTAHOBJIEH CIIOCOO
KOOPJMHUPOBAHHUS MOJIEKYJ METUJIAMHUHOIUPUINHOB M AI[UIO0JINTAaH/IOB B MOJNyYEHHBIX COoenuHeHMsX. Ha
OCHOBaHHWH paHee MPOBEIACHHBIX KBAaHTOBO-XMMHUYECKHX PACUETOB U TOJYYCHHBIX HKCIEPUMEHTAIBHBIX
JAHHBIX TI0KA3aHO, YTO B TOJABIISIFOIIEM OOJBIIMHCTBE CIy4YaeB KOOPAMHAIWS OPTaHUYECKUX JIUTAH/IOB C
LEHTPaJIbHBIMU aTOMaMH OCYIIIECTBISIETCS 32 CUET aTOMa a30Ta reTepoIVKIiIa. BEIsICHEHa pojib MOJOKEHUS
ankwmibHOTO 3amectutenss CHz Ha kommuiekcooOpaszoBanue [14,15].

IIpakTHYeckasi HEHHOCTH. Pe3ynbTaThl ncciieI0BaHNS KOMILIEKCOB MEU MOTYT OBITh HCIIOJIB30BaHbBI
B 1a00paTOPHOM IPAKTUKE /IS IPOTHO3UPOBAHUS CHHTE3a KOOPIUHAITMOHHBIX COCTMHEHUN C POJICTBEHHBIMU
10 CBOEH IpUupoaAcC OPraHN4€CKUMHU JIMTaHJaMH. Yka3anHble KOMIUIEKCHI SIBIISTFOTCS y,Z[OGHBIMI/I MOJCIIIMU AJIA
WHTEPIIPETAIUH [EJIOTO Psia CTPYKTYPHO-XUMHUUECKUX 3P PEKTOB B 001aCTH KOOPIUHAIIMOHHON XUMHUH.

O6BbeKTbl U MeTO/Jbl UCCIeJO0BaHUN. B kauecTBe HCXOAHMIO BellecTBa HUCMOJIb30BaIUCh
auetat Meau (1) (kBamuduKaUU «IUCTBIA AJI1 aHAJIU33», «YUCTBIN», KOTOpPble HPeBapPUTENbHO
OYMIAJIUCh TMepesi MCNOJb30BaHUEM IO CHelUalbHOM MeTOAuKe, MepeKpucTanusanueit). B
KayeCcTBE OPraHUYECKHUX JIMFAHJ0B MCIO0JIb30BaJd  2-aMHUHO-4-MeTUJINUPUJUH, 2-aMHUHO-5-
METUINUPHUANH U 2-aMUHO-6-MeTHUANUPUUH. KOMIIeKCHbIe COeJUHEHHs] JBYXBaJIEHTHOI0 MeJU

C METUJIIPOU3BOJHBIMH 2-aMI/IHOHI/IpI/IﬂI/IHa noJsydaJiuCb B pe3yJibTaTe BSHHMOAEﬁCTBHH aleTaTra
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Meau (II) w sauraHzoB B BOJHOM cCpefie IpU KOMHAaTHOW TeMIlepaType U IPU MOJSPHOM
COOTHOIIEHWH MCXOAHBIX KOMIOHeHTOB 12. YacTp KOMILJIEKCOB BbINaZaja Ccpasy e IpHU
C/IMBaHUM MCXOJHBIX pACTBOPOB, Jpyras e 4YacTb Bblje/sJach I0CJe HeNpoAOoKUTEe/Nb-HOU
KpUCTA//IM3aLlMM B BaKyyM-3KCHKaTope. BpinaBmive ocajkd KOMILIEKCOB OTZAEJSAJIUCh OT
MaTOYHHUKAa OQUIbTPOBaHUMEM, NPOMbIBAJWCh Ha QUJIbTPe HEeOOJbIIMMU HNOPLUMAMU BOABI U
CyLIMJINCh B BaKyyM-sKcukaTope Haz Cabgop.

[ mpoBepKM pacTBOPUMOCTH MCHOJIb30BaJM BOAY, 3TAHOJI, aleToH, AuokcaH, [JMCO
(mumeTtua-cynbdokcun), JMPA (qumerundopMamMuz). ITAaHOJN U allETOH Iepef; YIOoTpebse-HUEM
ounmaniu.. JM®PA u JMCO Mapku «4» BBICYIIMBAIMA HaJ| MPOKaJEHHbIM IOTAIlEM B TeudyeHUEe
HECKOJIbKMX CYTOK W IeperoHsIu IMoJ BaKyyMoM, cobupass ¢pakuuu COOTBeTCTBeHHO mnpu 150-
1519C u 140-1419C. CocTaB mNo/ly4eHHBIX KOMILJIEKCOB YCTaHABJIMBaJM 3J€MEHTHbIM aHaJUu30M.
®U3MKO-XUMHUYECKHe CBOMCTBA M CTpPOEHHE NOJYYeHHBbIX KOMILJIEKCOB H3yuyeHbl MeTOJaMU
pentrerHorpaduu, UK cnekTpoB norsomeHusi, TepMorpadru, npoBeJieHbl KBaHTOBO-XUMHUYeCKHeE
pacdeTbl JurasjioB [ 16,17].

MeToAbl HMCC/AeA0BAaHMS KOMIUIEKCHBIX COeJUHEHHUM

JJIeMeHTHBIN aHa/Iu3

Jus ycraHoB/ieHUs GPYTTO-POpPMYyJibl CHHTE3UPOBAaHHbIE COELMHEHUS] aHAJIM3UpPOBaAJMd Ha
coZilepKaHre MeTalJIOB TPUJIOHOMETPHUYEeCKMM METOJOM, Ha YIJepoJ, U BOJLOpPOJ — MeTOJOM
MHKpOaHa/K3a, Ha a30T — no MetoAy /Jlioma.

HUH}pakpacHble CHEeKTpbI NOTIJI0LIEHMS

UK crekTpbl MOIJIOLEHUS CHHTE30POBAaHHbBIX KOMIIJIEKCOB M UCXOJHbBIX JIMTAHZOB B 06J1aCTU
400-4000 cm’! sanucbiBany Ha crnekTpodoToMerpax ©-20 u ‘d3gmeae M-80. Ilpumensanacoh
MeTOJMKa pacTUpaHUs MOJMKPUCTAJIMYECKUX O00OpasnoB C  Ba3eJUHOBBIM MacjoM U
TabsietupoBaHue ¢ KB® [3,10].

MeToa, peHTreHorpadpuu

PeHTreHorpaMmbl mnopouika (gJudpakTorpamMmbl) nojaydaad Ha audpakto-metpe [JPOH-3M
(b7 o-ussydeHue); pexuM paboThl: HanmpskeHue 25 V, cuna Toka 153 .

TepMorpaBuMeTpH4YeCKUil aHaJIU3

TepmorpaBurpaMMbl M TepMOrpaMMbl UCCJeAyeMblX COeJUHEeHUH 3aluCblBaJWCb Ha

JepuBatorpade cuctembl [laynuk, [laynuk, Ipaen

Ol

N

HsC
2

opmo-amuno-5-wemurnupuour OASMII
KoopaunauuonHoe coeaunenne ¢popmuara meau (II) ¢ 2-amuHo-5-mernanupuaunom (L')
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Cu(HCOO),-2L". 1,14r (0,005 moins) popmuara Meau (II) Cu(HCOO),-4H,0 pacteopuan B 100 Ma
Bozel. K monydyennomy pactsopy npumuan 100 Mt BogaOro pactsopa, copepsxamiero 1,08r (0,01 mons) L. B
0CaJIOK BBITIJAET BEIIECTBO roiry0oro meera, kotopoe pactBopsiercs B MDA, JIMCO, HO He pacTBOpsieTCS
B BOJIE, 9TAHOIIE, TUOKCAHE, alleTOHE.

KoopaunanyonHoe coeauHeHue anerata meau (I) ¢ 2-aMMHO-5-MeTWINUPUAUHOM
(H
Pe3y/ibTaThl 3/1EMEHTHOr0 aHa/IM3a KOOPAUHALMIOHHHBIX COeAUHEHNUHY OPMHUATHOIO U
aneraTHOro komiuiekca meau (II) c 2-amuHo-5-MeTnsinmupuauHoMm (L)

Me C H N
Coeqnnenue M _ _ _ _
BBIYMCJ | HaiigeH BBIY. HaI. BBIY. HaMI. BBIY. Haii
€HO. 0. L.
3435 18.49 18.34 34.93 35.11 5.82 6.05 8.15 7.9
Cu(CH3COO0),-L"3 3
H-.0
Cu(HCOO0);-2 L' 369.5 17.19 17.85 45.47 45,18 4.87 4.19 15.16 15.
28

Cu(CH3COO),-L'-3H,0. 1Ir (0,005 mons) comu anerar meau (II) Cu(CH3;COO),-H,O pactBopunu B
100 mn Bogsr. K monmyduerHomy pactBopy mpmmman 100 mi BogHOTO pacTtBopa, cogepxkamero 1,08r (0,01
Monb) 2-amuHO-5-metmnmupuaunom (L'). Bemamaer romyGoit  ocamok. IlodaydeHHOe —cOeIMHEHHE

pactBopsiercs B IM®DA, IMCO, HO He pacTBOpsiETCS B BOAE, 3TAHOJIE, AUOKCAHE, allETOHE

Pe3yibTaThl CTPOEHMUA KOOPAUHAIMOHHHBIX COeIUHEHUN (POPMUATHOIO H ALETATHOI0 KOMILIEKCA
meau (11) ¢ 2-amuno-5-mernanupuaunom (L)

1 | Cu(CHsCOO),-L-3H.0 + MOHO/IEHTATHBIH, _ 6
OUIEHTATHO-MOCTHKOBEI

2 | Cu(HCOO0),-2L' _ MOHOIEHTATHBIH, + 5
OUIEHTATHO-MOCTHKOBEI

Boanosble yncaa (uanason, cm?) makcumymos noJioc norsomenusi B UK cnexrpax L'u
(opMuaTHBIX M aneTATHBIX KoMILJIeKkcoB Meau (1) Ha ux ocHoBe (1I- MIMPOKasA M0JI0Ca; N-TIeperud;
Hau0oJiee HHTEHCUBHbBIE M0JIOCHI NOAYEPKHYThI)

LI

415, 450, 460, 495, 595, 665, 690, 705, 750m, 770, 835, 855; 880, 910, 935, 1005, 1035, 1060, 1090,
1155, 1175, 1215, 1235, 1280, 1300, 1335, 1365m, 1395m, 1408, 1435m, 1485, 1520, 1590, 1630, 1655,
2875, 2900m, 2945, 2975, 3190, 3320, 3480

Cu(HC00),-2L"

410, 455, 490m, 510, 620, 715, 760, 770, 785, 800, 940, 1025, 1050, 1120m, 1150, 1225, 1290, 1330m,
1350n, 1380m, 1410, 450m, 1470, 1505m, 1520, 1590.1670. 3212m. 3356uL.

Cu (AC)2-L"3H,0 - Cu(CH3COO),-L'-3H,0

410m. 440m, 460m, 480m, 520m, 616, 680, 724, 820m, 900m, 930m, 1024, 1070, 1100, 1160, 11951, 1210m,
1280n, 1310m, 1345m, 1376, 1420m, 1460, 1510m, 1310m, 1520, 1592m, 1632, 1668, 2740, 3220, 3340,
3440
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Cu(HCOO),-L'". KonebarenbHble CIEKTPH HEKOOPIMHUPOBAHHOTO L' mokaszanu Hanmume Tpex monoc B
o6mactu 3190, 3320 u 3480 cM™, XapakTepHBIX I CAMMETPUYHBIX ¥ aHTHCHMMETPHYHBIX KoneOanuii NHo-
rpynnel 1 28(NH2). B cmekTpe KoMILIekca HaOMIOAAIOTCSA JBE INMHPOKHE HMHTEHCHBHBIC ITOJIOCHI C
MakcuMyMaMu nipu 3212 u 3356 cml. Takoil caBur, mo-BUAMMOMY, OOYCIIOBIEH BO3HMKHOBEHHEM CBS3H
METaUI-a30T aMUHOTpynnsl. MHTeHcuBHAs monoca mpu 1590 cm™ B KOMIUIEKCE MPAKTUYECKH OCTAETCS
HEM3MEHHOI 110 CPABHEHHIO C MOJIOCOH HEKOOPAMHUPOBAHHOTO L', 4T0 00yCiIaBiMBaeT HEM3BMEHHOCTD Viobua,
T.€. OTCYTCTBHE KOODAMHAIIMM METAJUI-a30T TeTCPOLMKIA. YBEIWYeHWE WHTEHCHBHOCTU 3TOW MOJIOCH B
KOMIUIEKCE CKOpEe BCero 00YCIIOBIICHO MEPEKPBIBAHUEM IOJIOC Viomua U Vas(COQO). [lonocer B o6mactu 1000-
1100 cm?, a umenno 1025 u 1050 cm™? y KoMIIekca 1o cpaBHEHHEM ¢ T10JI0caMu cBoOogHOoro uranaa (1035,
1060 m 1090 cM?) caBuraroTCs B HM3KOYAaCTOTHYIO OOJACTb, YTO TAKKE JOMONHUTEIHLHO IOATBEPKIAET
OTCYTCTBHE KOOPJUHALMH MEXIY LICHTPAIbHBIM aTOMOM U a30TaM IeTEPOLHKIIA .

JlBe uHTeHCHBHBIE TOJOCHI npu 1470 m 1410 cM? 06yCIOBIEHBI Pa3HOXapPAKTEPHBIM THIIOM
koopauHanuu rpynn COO u oTHeCeHH K Vas(COO) .

Cu(CH;COO),-L"3H,0. [lannbie UK cHEKTpanbHOro MCCIEIOBAHHMS HEKOOPIMHHPOBAHHOTO 2-
aMMHO-5-MeTunnmupuarHa L' nokasanu Hammaue Tpex nonoc B oomactu 3190, 3320 u 3480 cm™, xapakTepHbIX
JUISL BAJICHTHBIX CHMMETPUYHBIX U aHTUCUMMETpUUHBIX Koniebannit NHo-rpynmbt u 26(NH>) .

B criextpe kommiekca nosockl npu 3220, 3340 u 3440 cm, KoTopbie 00YCIOBIEHBI TAKKE HATUYUEM
Vs(NH2), vas(NH2), 26(NH2) u v(OH) mosnekys Boasl. Kak BUaHO, CyIIECTBEHHBIX CIBUTOB MOJIOC KOMILIEKCA
[0 CPaBHEHHWIO CO CBOOOAHBIM JIMTAaHAOM HE HAOJIOAAETCSI U MOXKHO CUUTATh, YTO CBS3b METAI-a30T
aAMHUHOTPYIIIIbI HE peaTu3yeTcsl.

[upoxkast 1 MHTEHCHBHAS Mojioca npu 15921 npennonaraeT HATMYUE Viomma, ¥ Vas(CH3COO), Torna
KaK B CBOOOTHOM JINTaH/Ie HaOJIFO1aeTCsl MHTEHCHBHAS TToyioca ipu 1590 cm. Iosmoce! 1652 u 1666 cm™, no-
BHIMMOMY, OOYCIIOBJIEHBI HATMIUEM Viomua, O(NH2) 1 6(H20).

B xommiekce B obmactu 1000-1100 cm™ psijg monoc cMemEHB B BBICOKOYACTOTHYKO 00JIACTh 110
CPaBHEHHMIO C HEKOOPIMHUPOBAHHBIM L!, uTO npeinosnaraeT BOSHUKHOBEHHE CBS3M METAILI-A30T F€TEPOLIUKIIA.
[Monocel mpu 1460 m 1376 cm™, nposBisoME BHICOKYI0 MHTEHCUBHOCTH, OOYCIIOBIEHBI XapaKTEPHBIM
Coco0OM KOOpAMHAIIMY alleTaT-uoHa K HEHTPATLHOMY a30TY, YTO BbI3BIBAET PACIICIUICHHE Vs.

I

B MUK cnekrtpe kommiekca ¢opMuaTHoro kKommaekca hyg( b ) aToM meau (II)

KOOPJMHUPYETCA C OPTaHUYECKUM JIMTAHJOM 2-aMHMHO-5-MeTuanupuauHoM ( ) yepes aTom asora
aMuHOrpynmnel. PasHocTh 4YactoT B kommiekce Meau (II) cocraBasger 120 u 180 cml, wyto
XapaKTepu3yeT pasHOQYHKIMOHAJIbHBIA THI KOOPAWHALMUA (GOPMUATHBIX IPyNN € LEHTPaJTbHBIM
MOHOM, 2 UMEHHO, MOHOJIEHTaTHOM U OUJeHTaTHO-MOCTHUKOBOH.

B koopmunamuonnbix coeaunennsx Meau (1) Cu(HCOO)-L' m Cu(CHsCOO).-L'-3H,0 'y
LEHTPaJILHOTO aTOMa ITPOSIBIISIETCS. KOOPAUHAIIMOHHOE YK CII0, PABHOE IIECTH. DTO 00YCIOBIEHO NPOSBICHUEM

s¢dexra SAna-Temnepa mis d° — KoHPUrypalyy IPH OKTa3APUIECKOM OKPYKEHUH, IPUBOSAIIEM K Hanboee

TEPMOJAMHAMUYECKH YCTOMUMBOMY cocTosiHUIO.[17, 18]
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SYNTHESIS AND SOME PROPERTIES OF COORDINATE COMPOUNDS OF PHOR-
MIATE AND ACETATE COPPER (1) WITH 2-AMINO-5-METHYL PYRIDINE

M. Tsintsadze, M. Chanturia, D. Gulbani

Technical University,
Sokhumi State University

RESUME

With application of water solutions of initial connections phormiate and atsetete coordination com-
pounds of copper(ll) with 2-amino-5-methylpyridine are synthesized. Methods for the synthesis of coordina-
tion compounds of phormiate and acetate copper(ll) with 5-methylpyridine have been developed.
Cu(CH5C00), - L' - 3H,0.Cu(CH3C00), - L! - 3H,0. Their composition, structure and their properties are de-
termined. A method for coordinating the molecules of methylaminopyridines and acidoligands in the com-
pounds obtained is established.

In the IR spectrum of the complex of the phormiate complex Cu(HCOO), - L', the copper (II) atom is
coordinated with the organic ligand 2-amino-5-methylpyridine (L') through the nitrogen atom of the amino
group. The frequency difference in the copper (1) complex is 120 and 180 sm™?, which characterizes the
multifunctional type of coordination of formate groups with a central ion, namely, the monodentate and biden-
tate-bridged

In coordination compounds of copper (1) Cu(HCOO0), - L' and Cu(CH3C00), - L' - 3H,0, a coordina-
tion number equal to six appears in the central atom. This is due to the manifestation of the Jana-Teller effect
for the d° configuration in the octahedral environment, leading to the most thermodynamically stable state.

The results of the study of copper complexes can be used in laboratory practice to predict the synthesis
of coordination compounds with related organic ligands by their nature. These complexes are convenient mod-

els for interpreting a whole series of structural and chemical effects in the field of coordination chemistry.
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2. 6.03sdolb 5506690 Jodool s gegdEmmgodool obbEoGHWEO

QM3 3600005, 3000MSBMBYIO0 S 30OIBMbMS 3Esliol bygMgdO JoGRyo 3m3egJufotr-
0007369 gd0 56M06. 5do@™a, LoobEGHgMglms Fosmo 3093 JMo HoMmImIsqbgrol - s3g9@™bol
0b™b03mEH06Mm0w30MH>BMBOL Jqlifogers 53 M350 LsBOHOLOM. 53 JoBbom Bogs@ Mg 50bodbreo
3000M5bBMbol Img3wols 3356¢)6-Jodommo 33wg3s 65Hg3Megd30MH0mwo AM1 dgomm©om ©s
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OMAMO3 3bO0E9d0L 3mbszgdgdosb Rbl, Imeg3mwrol Fo®dmddbol LoMdML WsMHymBoMO
3600369mdg00 543l (AH) o @0dblbgengddo s06Mo damds®mgmdoliomsb dgostgdoo d9603d369-
3650 d30MEYds. 5§96 498mIobsmy, 300MIBMbOL IMeg3Eol BEYMOEMds bbloolibgs
203bLbgol  353egbom 0BOYds S0Me©  FEYMISMGMILMD  TgoMgdom. g3y d90dhbgzs
03O0 dmdgbBol () 33wowgds  Lbgoolbgs  asdblbgwdo @y dolbo  dsglodsgrmEo
96038369 mds 2353 §gowdo s odgmowlvyrgmdlodo, Mog dgodagds 50blbsl odmew®o
0bwd30mm0 95839dGH0L Hoedmgdboon.

bbgoalibgs g08blbgargdo 30MmsBMboL Imerg3mesdo 039396 5EHMIgdbg ImbEOL Loowol
DML, 39MIM, 390BdMBOEIOL X AMBOL sbads0L O(9), 300MHsHBOPIO KXABOL sSBMEOL N(8),
3BM3900b0L sBmEHOL N(10) s 53M9m39 3060060l doMM30L sHDMmEH0L N(1) 5@™dgdby.

3bMoo 1. 5393 Mbol 0BMb03mE06mo30E®M5BMbOL dmemgzmeol s®dmgdbols lomdm (AH),
©03menyMo 3,mdgbEo (1), 53¢™m3gdbg IMbE0 (), JergdBH®®bIdOL 2obsffoegds s@EHMIM® s- s p-
MM30E3dBY BMy0gHo gsdblibgemgddo, sdblibgerols ogmgd@®ozwmo 3gmfiggowmds (€).

AH, 999 BOHMbdOL gsbsfoegds
N 358:))1)23@ 3%/0m | n, D | s¢mdo q OQ(;;boa DO DY
s 330039
) 25 2P, 2P, 2P,
1 2 3 4 5 6 7 8 9 10 11

N(1) -0.122 5.122 1.716 1.073 1.239 1.094
C(2) -0.073 4.073 1.246 0.908 0.978 0.941
C(3) -0.133 4.133 1.229 1.012 0.908 0.983
C(4) -0.089 4.089 1.204 0.935 0.937 1.013
C(5) -0.161 4.161 1.227 0.928 0.992 1.013
C(6) -0.074 4.074 1.246 1.005 0.880 0.944
1 5060 129.26 4.23 C(7) 0.365 3.635 1.204 0.833 0.804 0.794
N(8) -0.321 5.321 1.475 1.339 1.139 1.367
0(9) -0.290 6.290 1.915 1.247 1.781 1.346
N(10) -0.007 5.007 1.732 1.182 0.923 1.170
C(11) -0.122 4.122 1.245 0.974 0.963 0.940

(

(

c(12) | -0.164 | 4.164 1216 | 1.001 | 0.917 | 1.029
C(13) | -0.215 | 4.215 1.221 0.972 1.036 | 0.985

N(1) -0.236 5.236 1.709 1.095 1.276 1.156

C(2) -0.062 4.062 1.251 0.896 0.996 0.919

C(3) -0.143 4.143 1.232 1.025 0.903 0.982

C(4) -0.091 | 4.091 1.201 0.941 0.924 1.025

C5) | -0151 | 4151 1233 | 0922 | 1.009 | o0.987

H,0,

2 Fyowo, 40.00 | 7.66 C6) | -0.061 | 4.061 1251 | 1.020 | 0872 | 0.918
78.5

c(7) 0.423 | 3577 1202 | 0.776 | o0.805 | 0.793

N(8) -0.284 5.284 1.472 1.442 1.144 1.225

0(9) -0.495 6.495 1.914 1.420 1.791 1.369

N(10) -0.151 5.151 1.730 1.203 0.979 1.239

C(11) -0.026 4.026 1.252 0.923 0.954 0.897
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AH,

03JBO®BIdL p3bsfowrgds

856:})20@ 3X/0m | n, D | 5¢mdo q 3;))2;36 MOd0F59dbY
@0 25 2P, 2P, 2P,
2 3 4 5 6 7 8 9 10 11
C(12) | -0.202 | 4.202 1222 | 1013 | 0917 | 1.050
C(13) | -0.249 | 4.249 1.225 | 1.025 | 1047 | 0953
N(1) | -0.235 | 5.235 1.709 | 10905 | 1.276 | 1.155
c2) | -0063| 4.063 1.251 | 0.896 | 0.996 | 0.920
C3) | -0143 | 4.143 1.232 | 1.025 | 0903 | 0.983
C(4) | -0.001| 4.001 1201 | 0941 | 0924 | 1.025
CHESO, C5) | -0151 | 4.151 1.233 | 0922 | 1.009 | 0.987
©00900 C6) | -0.062| 4.062 1251 | 1.019 | 0872 | 0.919
@B | 4195 | 750 | o7 | 0423 | 3577 | 1203 | 0777 | o804 | 0704

mdbogo(

©0Lm), N@EB) | -0.285 | 5.285 1474 | 1439 | 1143 | 1.229
49.0 0(9) | -0.490 | 6.490 1914 | 1415 | 1.794 | 1.367
N(10) | -0.149 | 5.149 1.730 | 1201 | 0979 | 1.238
C(11) | -0.028 | 4.028 1.252 | 0926 | 0953 | 0.897
C(12) | -0.201 | 4.201 1.222 | 1010 | 0920 | 1.050
C(13) | -0.250 | 4.250 1.225 1.021 1.049 0.955
N(1) | -0231| s5.231 1709 | 1.095 | 1275 | 1.152
c(2) | -0.064 | 4.064 1.251 | 0.896 | 0.996 | 0.921
c(3) -0.139 | 4.139 1.232 1.025 0.903 0.978
C(4) | -0.090 | 4.090 1201 | 0939 | 0925 | 1.025
C5) | -0151| 4.151 1.233 | 0923 | 1.009 | 0.987
CH3OH, C6) | -0.062| 4.062 1.251 | 1.019 | 0872 | 0.919
83:’;22@ 4343 | 741 | < | 0424 | 3576 | 1201 | 0.803 | 0.804 | 0.767
o N@©) | -0.289 | 5.289 1470 | 1341 | 1123 | 1.356
0(9) | -0484 | 6.484 1914 | 1325 | 1.826 | 1.420
N(10) | -0.141 | s5.141 1731 | 1234 | 0949 | 1.228
C(11) | -0.035 | 4.035 1.251 | 0.942 | 0.941 | 0.901
C(12) | -0.200 | 4.200 1.222 | 1.010 | 0919 | 1.048
C(13) | -0.250 | 4.250 1225 | 0978 | 1.059 | 0.987
N(1) | -0.229 | 5.229 1709 | 1.094 | 1275 | 1.151
c2) | -0.06a | 4.064 1.251 | 0.896 | 0995 | 0.921
CB3) | -0138| 4138 1.233 | 1.024 | 0903 | 0.977
C;HsOH, C(4) | -0.000 | 4.090 1.202 | 0938 | 0925 | 1.025
32”5’;?’ 4842 | 734 | <) | -01s1| 4151 | 1233 | 0923 | 1.008 | 0.987
o C6) | -0.063 | 4.063 1.251 | 1.019 | 0.873 | 0.920
&7) | 0421 | 3579 1.202 | 0811 | 0807 | 0.759
N@Eg) | -0.289 | 5.289 1470 | 1325 | 1.105 | 1.390
0(9) | -0.480 | 6.480 1914 | 1304 | 1.835 | 1.428
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AH,

03JBO®BIdL p3bsfowrgds

3306UB0e 3X/0m | n, D | 5¢mdo q 9200 MOd0F59dbY
ol 0 33030 25 2P, 2P, 2P,
2 3 4 5 6 7 8 9 10 11
N(10) | -0.139 | 5.139 1727 | 1244 | 0936 | 1.232
C(11) | -0.034 | 4.034 1.250 | 0.945 | 0933 | 0.906
C(12) | -0.200 | 4.200 1.222 | 1010 | 0921 | 1.049
C(13) | -0.242 | 4.242 1.224 | 0972 | 1.052 | 0.994
N(1) | -0.228 | 5.228 1709 | 1.004 | 1274 | 1.151
c2) | -0063| 4.063 1.251 | 0.897 | 0995 | 0.921
C3) | -0.140 | 4.140 1.232 | 1.024 | 0903 | 0.980
C(4) | -0.091| 4.091 1201 | 0940 | 0925 | 1.025
C5) | -0152 | 4.152 1.233 | 0923 | 1.008 | 0.989
(CH3),CO, c6) | -0062| 4062 1.251 | 1.019 | 0.873 | 0.920
°032%“7’6°' 4657 | 732 | <) | 0421 | 3.579 1202 | 0790 | o0.806 | 0.782
. N@E) | -0.290 | 5.290 1472 | 1.408 | 1.123 | 1.288
009) | -0478| 6.478 1914 | 1366 | 1.809 | 1.390
N(10) | -0.137 | 5.137 1.730 | 1.215 | 0958 | 1.234
C(11) | -0.036 | 4.036 1.251 | 0934 | 0952 | 0.898
C(12) | -0.199 | 4.199 1.222 1.013 0.915 1.049
C(13) | -0.246 | 4.246 1.225 1.008 1.049 0.964
N(1) | -0.199 | 5.199 1711 | 1089 | 1264 | 1.135
c(2) | -0.065| 4.065 1.250 | 0.900 | 0.991 | 0.925
C3) | -0137| 4137 1.232 | 1.022 | 0905 | 0.979
C(4) | -0.089 | 4.089 1.202 | 0937 | 0929 | 1.020
C5) | -0.156 | 4.156 1.231 | 0925 | 1.003 | 0.997
CHCls, C(6) | -0.066 | 4.066 1.249 | 1.015 | 0.875 | 0.927
Joooog 230 | 624 | <0 | 0408 | 3502 | 1202 | 0810 | 0803 | 0777
m®do, 4.7
N@E) | -0.302 | 5.302 1471 | 1350 | 1129 | 1.352
009) | -0417 | 6.417 1914 | 1304 | 1.809 | 1.391
N(10) | -0.094 | 5.004 1727 | 1213 | 0942 | 1.212
C(11) | -0.066 | 4.066 1.249 | 0957 | 0947 | 0.913
C(12) | -0.190 | 4.190 1221 | 1.005 | 0921 | 1.044
C(13) | -0231 | 4231 1.222 | 0985 | 1.042 | 0.982
N(1) | -0.160 | 5.160 1713 | 1081 | 1.252 | 1.114
c(2) | -0.069 | 4.069 1.248 | 0.904 | 0.984 | 0.933
CeH1z, C3) | -0135| 4135 1.230 | 1017 | o906 | 0.981
33511’;50’ 10469 | 508 | €4 | 0089 | 4.089 1203 | 0936 | 0934 | 1.016
' C5) | -0161 | 4.161 1.229 | 0927 | 0998 | 1.007
c6) | -0.070 | 4.070 1.247 | 1010 | 0877 | 0.936
C&7) | 0386 | 3.614 1.203 | 0823 | 0804 | 0.784
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AH, o 08 999 BMMBgBd0L gobsfowgds

N 85621)20@ 3X/0m | n, D | 5¢mdo q & MOd0F59dbY
s 331039
Qo 2S 2Py 2Py 2P,
1 2 3 4 5 6 7 8 9 10 11

N(8) -0.313 5.313 1.473 1.344 1.139 1.366

0(9) -0.347 6.347 1914 1.270 1.796 1.368

N(10) -0.047 5.047 1.727 1.199 0.930 1.191

C(11) | -0.097 | 4.097 1246 | 0967 | 0954 | 0.929

C(12) | -0.178 4.178 1.219 1.002 0.919 1.037

C(13) | -0.219 | 4.219 1221 | 0981 | 1.031 | o0.987

3b®oob dmbs3999d30L sBserobols dobgzom (gbM.1) O(9), N(1), N(8) s N(10) sEHmdgdby 2s
™mOd0GoL gargdBHOmmbgdom olobgds 36ModEH03Mes© 9 0(33Wgds, bmem p-mMmd0EHSWgdol
Q5LObEGds MOoMJToL yzges 4odbLbgerdo 033wgds Mogdo px < pz < pr O(9), N(1), s N(8) s@mdg-
dobmgol. N(10) 5&HMIoLmZoL 30 - px < py < pz. 09939, N(8) o N(10) s&™IgdoLgegdGHembme
10033003990l Mol 3603369 Mmzsbo  2oblbgeggdss. gl Jommomgdl 03 GodBHby, GmI  p-
mOB0GO900L gargdGHEmMmbEo olobergds Bbgoolbgoaz5Mo 033wYds.

393bLbgargdo 039396 9530939 39MBMBOEEOL X530l dBJOL Mool 3300w gdsl (Py) s dolo
90b0dseMo 9608369¢mds doomfigzs fysewdo (Pco = 1.651). M3 dggbgds ddol Log®dgls, 50650
000 M356MgMmd0EL  25dbLbgEdo  AoalgEolsll 0BOMmYds s BoduodoerMo I60d36gEMdSL 53
39800bg935903 50F93b Fysedo (Reo = 1.2514). Grogsh 330l Gogol d9d30Mgds ©s dolo LogMdol
230D 0(393L ©95J300LBIM0BMBOL BEOIL, 5F0E™A 9godegds 3533650, M 35MHdMbOEIOL
XANBO Fo050 0959d300Lw9656MH056Mmd0m bolioscgds.

HMAMO3 98390 3bEgdol sbserobo 330639690L, 3000MSHBONIMO K AMBOL Fyswdswols
50 dgLodergdgos Bol0sMYIMEIL Fooe0 F553056MdOM, IZMH MO0’ S 56 339MIX 30MHM-
090do dgdemb 595630506 3OMINGH0MYds. F9gRo bgds dobo Bsbszawrgds 3083¢gdufoc-
9049690 dg@owoo.

0] 9935%999000 H9momddmwl, 99a30d0s 253539Mm M0 ©sL336s: 1. 30MsBMbol
993l 99mdeos  3033egdlHocmdmadabgemsb  3mmMmoboMgds  393gHmE03wol  sBm@ol
5@™I0m; 2. 3000M5BMboL dmeg3Mesl dgdw;os bmmfg3mosbo dgdswmogargdols Foedmddbs
39G5w-333gguFoMdMIJIBY b 30MsDBMbOL 39@MbMMO (5) b gbmEwMo (B) BmGIom. 53

139655369 do {goedool Bsbs33wgds brgds dg@swom - 3083w gdufo®dma]dbgwwoom
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3bOowo 2. 5393 ™mbol 0BMbo3mE0bmogm3o™sbmbols dmemgzmeols 3dols LogMdggdol (Ri) ©s d3ol
603900l (Pi)) 360093690mda Bmyoghod gsdblibgegddo

399bbbgaro
R
>o
PlZ
R23
>o
P23
R34
>o
P34
Ras
>o
Pas
R56
>o
P56
R16
>o
P16
Ra7
>o
Ps7
R7g
>o
P78

134 | 14 | 140 ] 13 | 139 14 | 139 | 14 | 140 | 13 | 134 | 14 | 149 ]| 09 | 140 ] 1.0

! 2060 7 33 7 79 9 04 8 00 7 82 7 33 5 15 9 07
5 H20, 134 | 14 | 140 | 13| 139 | 14 | 139 | 14 | 140 ]| 23 | 234 | 14 | 149 ]| 09 | 138 | 11
figs@o 7 20| s 85 9 o | s | o1 8 84 | 7 22 2 25 7 35

C2HeSO, 1.34 1.4 | 1.40 13 1.39 1.4 | 1.39 1.4 | 1.40 13 1.34 1.4 | 149 | 09 1.38 1.1

©3be 7 2o 8 1ss| 9 ool 8 Jor] 8 |sa] 7 | 23] 2 ]25] 8 | 30
CHsOH,
il s | 134 | 14 [ 240 | 13 | 140 | 13 | 139 | 14 | 140 | 23 [ 134 | 14 ] 149 [ 09 | 138 | 11
J N <1 s 19| 8 | 87| o || 8 o] o 83 6 |l 1 2| 9|2
o| cron, [ 13af 14| 140 | 13 | 240 | 23 239 | 14| 140 | 13234 24 | 249 ] 09| 139 12
gobooo | 7 | 20 7 |87 ] o | 96| 8 oo | o |s3| 7 |2a] 2 |30] 1 |2
o| @nco, | 13a | 14 [ 140 23 [ 139 | 14 ] 139 | 13 | 140 | 23 [ 234 | 14 ] 149 [ 09 | 130 | 11

539¢™bo 7 22 8 84 9 01 9 99 8 85 7 22 2 26 0 20

CHCls,
’ 1.34 14 1.40 13 1.39 1.4 1.39 13 1.40 13 1.34 1.4 1.49 0.9 1.39 1.0

&
7| deotog | 75 x| 8 | 83| 9 o1 | 9 99 | s g5 | 7 5 | 3 u | 7 |

™I
3 CeH1z, 1.34 1.4 1.40 1.3 1.39 1.4 1.39 13 1.40 13 1.34 1.4 1.49 0.9 1.40 1.0
39dusbo 7 30 8 80 9 03 9 99 8 84 7 29 4 19 4 36

3HMOEOo 2. 2586dgw9gds

goﬁbbﬁg@o R79 P79 Rs,10 Pg 10 Rio0,11 P1o,11 Ri1,12 Pi1,12 Ri1,13 P11,13
[0] (o] 0] (o] (o]
A A A A A

1 S06H0 1.238 1.832 1.333 1.036 1.311 1.825 1.498 0.977 1.496 0.976
H.0,

2 1.256 1.651 1.342 1.008 1.312 1.809 1.499 0.979 1.494 0.982
fgowro
C2H6SO

3 e 1.255 1.656 1.343 1.009 1.312 1.809 1.499 0.979 1.495 0.982
©dbm
CH3OH,

4 1.255 1.660 1.342 1.010 1.312 1.810 1.498 0.979 1.494 0.982
dgmsbmeo
C2HsOH,

5 1.254 1.663 1.341 1.011 1.309 1.813 1.501 0.977 1.494 0.981
9msbmo
CH3)2CO

6 (CHs).CO, 1254 | 1667 | 1342 | 1011 | 1312 | 1811 | 1499 | 0979 | 1495 | 0.982
5390 ™bo
CHCls,

7 1.248 1.723 1.337 1.020 1.310 1.820 1.502 0.976 1.494 0.979
JwmOhmgm®d
CeH

8 o 1242 | 1785 | 1334 | 1029 | 1309 | 1826 | 1502 | 0975 | 1495 | 0977
39dusbo
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3bMoo 3. 5393 Mbol 0BMb03MEBH0bMOE30MsBMbols Fmerg3meols Logsgb@m mmbggdols
36083690md9d0 brmgogho 3sdblibgergddo

5dblbgemo

ot H,0, | CHeSO, | CH3OH, C:HsOH, | (CH;)CO, CHCls, CeHaz,

000 Pgomo | ©dbm | dgomsbmmo | gomsbmemo | sgg@dmbo | Jemmtmgm®do | 3gdusbo
2"&' 123.56 | 123.18 | 123.18 123.14 123.19 123.18 123.28 123.42
3
22'C3' 118.17 | 117.94 | 117.94 118.07 118.03 117.99 118.09 118.13
4
?'C“' 119.15 | 119.71 | 119.69 119.52 119.54 119.62 119.42 119.27
5
EZ'NI' 117.37 | 118.06 | 118.06 118.03 118.02 118.03 117.79 117.60
6
23'0" 118.83 | 119.63 | 119.53 118.92 118.85 119.51 118.94 118.92
.
E“'G' 11413 | 115.42 | 115.43 115.61 115.68 115.32 115.07 114.54
8
g"G' 121.87 | 121.10 | 121.07 121.19 120.96 121.22 121.36 121.64
9
;7"\'8' 122,53 | 122.36 | 122.22 122.53 121.80 122.40 122.30 122.35
10
mg-c 121.49 | 121.69 | 121.53 121.35 122.83 121.62 122.71 122.80
10-L11
E‘O'C 118.73 | 118.57 | 118.58 118.64 118.29 118.58 118.13 118.08
11-C12
E'O'C 126.95 | 127.37 | 127.08 126.76 128.77 127.30 129.15 129.30
11-L13
E"Cz' 115.82 | 116.43 | 116.36 116.43 116.33 116.38 116.32 116.00
14
32'C3' 121.07 | 120.55 | 120.57 120.58 120.81 120.60 120.78 120.97
15
E“'CS' 121.68 | 121.84 | 121.83 122.02 122.16 121.78 121.94 121.77
16
E"C” 115.79 | 116,54 | 11651 | 116,51 116.54 116.50 116.07 116.03
17
ETNS' 116.85 | 117.18 | 117.19 117.37 117.54 117.15 116.94 116.79
18
E”'H 112.93 | 113.39 | 113.34 113.37 113.69 113.30 113.19 113.10
12-119
Ci-
Cio- 108.87 | 108.80 | 109.01 108.95 108.35 108.86 108.72 108.77
H2o
E”'H 108.88 | 108.54 | 108.45 108.38 108.66 108.53 108.80 108.85
12-121
E“'H 110.49 | 110.13 | 110.44 110.40 108.58 110.13 109.04 109.15
13-M22
E“'H 110.76 | 109.62 | 109.76 | 110.51 109.41 109.60 109.13 109.10
13-123
E”'H 110.83 | 112.28 | 111.74 110.93 114.60 112.21 114.30 114.35
13-F24
039G MGS:

1. Dewfr ML.LS,, Zoebich E.G., Rcoly E.F., Stewart I. AM1: A new purpose quantum mechanical mjle-
kular model. A.Amer. Chem. Soc. P. 3902-3909.
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3. M.T. Hunnazgze, [I. M. Jlogvowswiu, M. M. Mamuceumsuinu, Y. O. I'Benecuanwu, JI. M. Cxuptanaznze,
M. M. AGamuzze - BiauaHme pacTBOopuTens Ha KOMIUIEKCOOOPAsyIOUWYIO CIIOCOOHOCTB
dapMaleBTHUeCKUX TIpenapaToB ¢ Mertaisamu. 1l 2,6—pustuin-2,4,6,8—-rerpaazabunmno(3,3,0]-

oxtauzaunou-3,7(2,6- JETABO/, — L. Xumuueckwuii xypHai ['pysuu. T.13, Nel. 2013. ¢.12-20.

I/ICCJIEI.[OBaHHe CTPYKTYPHIL K KOMIUIEKCOO6P&BYIOI[[eﬁ CITOCOOHOCTH MOJIEKYJIBI

H30HUKOTHHOMWITHIDA30HA alI€TOHA B PA3/INYIHBIX PACTBOPHUTEJIAX

H. Ilpaurumswiu, H. Kumacorusa, M. Mamucenmswiu, M. Humnazze, I'. Huanazze, [, Jlogomsumiu

FPYBI/IHCKI/Iﬁ TeXHUYECKU YHHBEPCHUTET

P. Arnapze MHCTHTYT HEOpraHMYECKO# XMMHUH U 5JI€KTPOXHMMUK

Pesome
HOJIY3MHI/IPI/I"IECKI/IM KBAHTOBO-XMMHWNYECKHNM METOJ0M AMl 6BI.T[I/I BBIYMCJIEHBI 3HepI'ETI/I"IECKI/Ie,
9JIEKTPOHHBIE W CTPYKTYPHBIE XapaKTEPUCTHKU AAHHON MOJIEKYJIBI KaK B ra30BOM COCTOSHHM, TaK U B

PA3JIUMYIHBIX PACTBOPUTEIIAX, KOTOPbhI€ B CBOIO OY€peab, XdpATE€PU3YIOTCA  PA3/IHMYHBIMH 3HAYECHUAMH

IU3IeKTPUIECKUX ITPOHUIIAeMOCTeH.

Quantum-chemical investigation of the complexcreating ability of acetone’s isonico-

tinoylhydrazone in various soluents.

N. Prangishvili, N. Kilasonia, M. Mamiseishvili, M. Tsintsadze, G. Tsintsadze, D. Lochoshvili

Georgian Technical University

R. Agladze Institute of Inorganic Chemistry and Electrochemistry

Resume
Energetic, geometric and structural characteristics of acetone’s isonikotinoilhydrazone are deter-
mined by quantum chemical method AM1. According to electronic structure, solvent effect on its complex

formation ability with metals is established.
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Found. A. GUlngenstendt, a Georgian mineral water researcher
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St. Thilisi Public School Ne159

Summary

The main purpose of the article is the following. First of all, I integrated the chemistry and the subject,
so | tried to make the students more interesting to both science, where the requirements of both subjects are
prescribed and protected. | tried to give more information to the students about the work and the work of the
researcher. The article focuses on the study of Georgian mineral waters research. From the chemical point of
view, Gluglenstrand was one of the first to divide Georgia's mineral waters and left the first chemical analysis
of Thilisi mineral water, at which time the chemical research was quite significant and plentiful. Since this was
the first time a study of the water bath of Thilisi bath.

bmgbm®o semdsliols 6493emg9300L Bmyoghmo sL3gdéo Me-C LobEgdsdo

3. Po®mdg, b. 535¢00330¢00, b. EMENsdY

Lagomggmmls ¢gdbozn®o mbogg®lod@gdo

Mgbomdg: LsdMdomTo gobbomwos Me-C Lolgdsdo domswo Bg30Ls s FH9a3gMeE«Hol

30000900 5edslgdol buyzangsool dglbsderm dgdsboBdo. godmmddeos BmlsbEMgds Rsbsliob-
%1



§o63mgdbol ,,3mmo©Ho 39JsboBIom” I000bsMgMBOL Momdsbyg. G90mms35Hgdgo doamadols
5LOLOdM MO  TJufogEroos  Lsfgolo  bsbAoMBdIEMZsb0  ToLoErgdol  3MOLEIWgdoL (L)
2930965 59 BobToMdoEIOOL 5¢EBold RoMoLOgIbgEs BoFoMm Bz (6935D. Homzgdols
5 993960896390l FggRo© F0LYdIME0s, MHMI bHToMBSMZD Fsboergddo 3GMOLEIWOEJOOL
Lodomol Le (hf) BOEILmIb gems 3060905 sedsligdol 6493agsgoobsmzol LsFomm {Bgzol
3600369mds3 Me-C Lobi¢gdsdo. s0bodbmamo goMgdmgds 0sbbggMsdos 5¢rdsbifjs®dmddbols ,,3m-
MO NJMOHO0SLMSH.

©©9dY, 5¢dsbgdol Lobmgbo Tomswo (B33900Ls s 3Hgd3gMsdmgdol 30MMdIddo Me-C
LoLEGQFsdo FoMTMoYIbL Y39eoBY 4930(39egdIE S FMMbM3Bs IgoMmEL byemgbm®mo serdsly-
00l {oMdmgdsdo. dombgszs® 306390 bgarmzbmMo sedsligdol Jomgdol MmEmMmEEssm Herosbo
obEMMO00LS, 300 Cyrg—> Cowd. 90MJI6OL 9Jo60BTo x9MH 300093 AbxgerMdOLS s 330930l
L5605 S gLsdsdoLOE 0bSMPMBIOL 59E)oEPMDSL.

Pom0moygboer Lsdmdsmdo, 33eg3990 J0ToMMNIO 0gMm 35390 GH032IM0 LobmgHBOL JoMmM-
09930 5¢dsLoMIMgdbols IgdoboBdols mgmMool Ggdymdo LOHIeymgols3gb.

5¢0dsLol B3e95300L 3MEMOEYOHO MINOHO00EID FodmIE0bsdy, sedsliol ol 3M0EH03ME0
Bobolobgdo, Bmdgerms dglHg3zom BEOOL »bsM0o, Ho®BMm0ddbgd0sb 458bse wommbdo yowslmwo
3058030l 3O0LEIWOEHIOOL TYsH-BSBMMO Q50JIbOLLL. FYsORBIBMOO FoMJIboL  dgdsbob-
3900 309H75350, 5¢Bolol BoBsLELYdO Mbs 0y3696 0ligmgdOo, HMI 0BMHLIdMPHIL BobToMdsols
5G™dgd0L 56 3e00lBgMgdol F0gMmgdom S 56 MBS BYdIMIL BsbsLobgdol oligg aoblbs dg@swdo
96 boeremmddo [1, 2, 3].

0530L0 35050 0BMEHMM3M0d0IL 458mTE0bsMY, 3MIBOEOL 3MHOLEIWOEGHIOOL Hmbolfm-
o 3OS FoMdmogbl 9d3uHobbogs 360Hsol, HMIgerog dgodwgds s3MMJlmdomgdmo ogmls
R ©500bobs s h Lods®Eol OL3ME. AMSBOGHOL S1gmO 3MOLESXOGOL SETolE Bsbslobo
390©5ddbolsl, 5@MIgOL FmEOoL 3s6dowro LsdsBM HBYII30MDBY 365dBH0INWI® N330S, Fglsds-
oL, 56 033905 b5fos30lL MoEomlog. LogMdbmdmow 033wYgds OL3OL LoTswEg S MG M-
905  ha, ™3035 3M9B0EHOL 3MHOLEIWOEHOL L0TsEIGIMID 35380609 0S MbIFIMPMOOM

Va
h, =h, = (1)
s

Bd@d3 V, @5 V; — 0@8sbobs o 3MogoGob sSGH™INO0 JmErermdgdos dgbsdsdobs [4, 5].

000965, M599bssE, sdsLol FoMdmgdbowo Bsbslisbo 56 Fgodergds ogml  3G0EH03Mw
DBy 930609, 3900300 BIHJ0MBoEOL  FYEOET0 45X IOGOME0 blbsMr0B 3mImygbrMo
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6395300LSL EOLZOL BMEMTAOL Bsbslisbols 3M0EH03MWo HBMTgd0. Bsboslobols Fo@dm]dbols dwxdomds
Boofg6mqds

2
n== h, Ap+2mR%c + 27Rh o (2)
Vv

a

boog Ap — sedsbols s 3Mmox30EGHOL Jodom® 3m@gb3oswgdl  dmMob bbgomds, o —
5@dslol Bgs30mMmo  9bgcyos,  (bsgmeolbdgzos dolo  0BMGHOM3MEMds).  306MBOLLL
ou/oR=0

Ro—— 0 (3)
2(1-R,/h,)

Loog Ry, =—(20h, I Au)  Lggomeo, 3600303290 BBsbobol Goomlo. 0dobsmgol, GmI

Re>0, 9993300090900, Ro/ha<l. 35806, 193390005 306HMdS:

\Y
W=fm=% (4)

396LsBW3MH3L 03 MOBOGHOL 3OOLEAEHIWOGHIOOL HBMIgdL, OMIwgdog Fo0dmgdbosd sendsliols
360303 BBsLobgdL.

900900 obEHMEgdoL LM IOOLsMZ0L B39bL BogH BoBoM®s 9JudgMH0dgbEgdol bg®mos
- 5ol LobmyBo bmM30gEEIdMPS IgMBOL 30HMEODB0 oMY BobToMd>YMITROEMZsb0
3oL5EroLOsb [4, 5]. 65bAoMBdSEOL Boffoes39d0l BmIgdo dgoygbs 40 -60 3. dsboews 993999-
05M90M 85053 9d3gMGMOI ©3T53905L M0TB0ESE00L JoBbom. ForMgdMmo dslsgrols -
30553033560 300LEHIW0EHGO0L Lobdg L. 0bsBO3MIOdM©s M9BEFIOEM-LEHOIEGHMOMWwOo sbseobom,
bsbol (002), Bobgza®mlogsbom. g@Eowmbs asdmoygbgdmes 869gdm030  IMbMIOMOL-EHow Mo
30553030.

BoBoM9d0s 5¢dsliol LobmgHBo bobHIoMBsEMZBO sborgdols gosdmygbgdom Jgbsbmdols
0065mBOLSL L Lo 0oL bbgs@slbgs 3603369wmdgdolsmgol  P=4,0 10°3s, 5,010%3s, 7,710%3s o
9939653 65Dg, OHMIgo3 G99Lsd539dM© JMSBOE-5¢doloL Frmbsliffmmmdols Ity (BgzsL P=
4,0 10°3s. 256L5BOZOM0s SeEobol  s®LYdMBS LObMYBOL  3HmEMd@do. bob.1. dmyzsboeos
99b3960396@gd0l S FoM3gdOL F9gOIAJO0, JOMZLOO BMOIMWOmM (4). 35003 gdOLIL Fodmyq-
6900 0gm o 3083b69emds - o =1 %/0% 35X JMIOOL LoEOOL I6OFZ69EMBS FOMZLWOWOS BMO-

dmwom
P

A,u:—j(va —V,)dp (5)

Pe

Lo@O3  Pe — PbsLFMOME0o §6935, P — §6935 LobMgBOLLL.
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Bob. 1. 5¢dsLfo®dMgabolsmzols LsFomm §bgzol sdm3owgdmemagds Lsfigolo
BsbBoMdomz560 Bslivemols 3MOLESEOEIdOL Loligyby.

5e0dsLobd O 3MOROEOL 3999335MdOL 3MbLEBEJOO 50gdMw0s 65OM0ELH [5].

BMOHIN0Eb (4) 3odmdobsdy, 990dwgds il33bol 4sdm@ebs, Lobmgbol ibgzol asHe-
QOm, 5¢ndslo LObMGHBOMPYds MBROM J306Mg LoLJob FMSROEHOL 3MOLEIWOLEHJO0EB. Homs 303
960bI LGOS 5¢dslol bm3EgoE00l 30EMOEIO0 MJMEO0S.

@Oo@ MG MGs:

1. J.B.®emocees, b.B.[epsarun. "KonnongHsie aciekTsl B Teopuu Hykleanuu anmasa’ Kosmompmsrit
KypHai, T.41, Ne4, 1979, ctp.750-755 .

2. [1.B.®emocees. 'omorennass HykIeanus ajaMmasa MpU BBICOKMX gaBmeHusax. Pusmueckas xummus,
1.15, BRII.3, 1981, cTp.756-757.

3. .B.B.Yepuuxos,3.E.Cionses,]O.11.Mepexxxko I'eteporeHHas Hykleanmus ajgMasa Ha I'padUTOBOU
vacrune. Pusnueckas xumus, T.LV], Bem.3, 1982, c1p.784-787.

4. N,T. Loladze, V.P. Polyakov, D.F. Fedoseev. Dependence of the diamond formation process on the
size of crystallites of the starting carbonaceous material. Kolloidn. Zhurnal, v. XLIX, iss. 2, 1987,
352-353.

5. b.gocmesdg, 8.90mdg. s5¢0dsliol LobmgHBob FoBolME-JodorMo s13gd@EHgdo Me-C Lol gdsdo.
»®996031600 mboggdlo@g@do®, 2017, 2183.

6. J1.0.BepewaruH, E.H.AKoBneB.,/1.M.by4Hes,b.K.[lbimoB. Tennodunsmka BbICOKMX TemnepaTtyp. T.15, Ne2,

1977, c.316-317.

94



Some aspects of artificial diamond nucleation in the Me-C system

M. P. Tserodze, Nikoloz T. Loladze and Zurab A. Avalishvili.

Georgian Technical University

Resume

The paper considers the mechanism of diamond nucleation in the Me-C system under conditions of
high pressures and temperatures. The opinion was expressed about the process of nucleation by the “col-
loidal mechanism”. To confirm the proposed opinion influence of carbon materials crystallite high Lcon
equilibrium pressure essential for diamond formation process using those carbon materials has been stud-
ied. Theoretical as well as experimental date reveals that increase of crystallites high L. (hg) in carbon
materials causes the decrease of pressure, necessary for running of the nucleation process in Me-C system.

Obtained data is in good agreement with the “colloidal Theory” of diamond formation.

363H03OMEMbemmer Naxogin (s Tinidazole 3609356539006 b3oggbdols s mwmools
30339gLFom0mgabols MBsmol go8m3zEgas

o. fogfogsdgl, b. Bogmyodg!, b. 3Mgasdg?, 0. 0BSMOIY?, 3. 3gEM0sd30¢ol, 6.
3wosdzogro!

1. L5go®mzgmml 3gdbozmeo Mboggdliodgdo
2. 53530 96900l Lsbgemdfiogm Mmbogg®liodgdo

Ubgoslbgs Jodom®mo xawnol (8-mduogobmerobol, 4-580bmdobmeobol, 5-bo@mmewmowy-
Mol Homdmgdmmgdo s bbg.) Lsdzm@Mbowwm 9539dGHOMdoL sGLYdMdOL ovbgsgzs, Lowyo-
L 3OMEGHMBMo 06639930900L 3600603580 30M3gWbIGOLbMZs60 36093690Mds 593l 5-bo@Mmmo-
005bmol [1] Hodmgdme 30M93s0Mo@golb Naxogin s Tinidazole, G®mIwgdog bobosmyd0sb
0309653099000 dmgdggdol BoMmm b39gJGHM00 65 FbMmEIME 539005HBY, WsBdXOMBDY, BHEO-
J8mbosHby, 505090, 50939 5659OMdMwo Fghgmro 06139J30900L (Bsfarsgmdo 0bxgdiowm®-
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0635P0mm0  ©5535093900L, FowGH3900Ls s G300l BLEILOL, JBOMIIMEOGHOL X YMBIOOL)
d9dmbggzs80 [2-4].

Naxogin s Tinidazole 80&®™bo@sBMol Abgsgbo LEMWYJGHMGMGO0m 53wgbgb gMHmE030mE
33960m IM3wghgdl. 0 do 36MH9356M5EJO0LsM30L 163305 239000 FM3wgbgdo: Ms30L
3303000, 35000l 535035, 9B MEmO g9gdm 306030, 3MF-b5(og0l STOEIMdS, SEgMRO0MEO
0954(30000. OO EMDBYdOLLL Tgbsderms BgzMMEMPOMMO QoMM YGdGOOL 2ob30mMaMgds [2].
50b0dbmwo  36935M53H00 9HYbb, 93MIM3g MOR60BAOL  LYblOdOWO DOl S 3MIMEMEO
Lolidgergdol dodstom [4]. oysbEOmO 5dBH0MMHMBOL dodm Too wbsMo 99300 dmobobmb 3d-
3939w gdmab  3mmMHobo®mqds (39MHA6EMo LobGgdol dozMMmgmgdgb@gdol 893530069ds), M3
393gbsls 5bgbl MmMs60Bol 0gm0gMYdYdOLS S, S3MYmM3Y BoMEH030 3500MmA9699M0 SBsgMMdYdOL
IXOIQ?MS 33wsbg.

5056096, 50Lsb0dbsg0s, MM 3d-09EHogdol ombms 3MMMEObs300L botxbg Fgodwgds
239909609l 58 IgEowms 196330 BHMJLOZMOMDS.

960 dbMH03, bgds dmEgdnwo 36093505300l 3OMGHMDBMMWO s bGH0dIIGHIMOWWwo
39BH0MOMOOL 25de0gMgds, bmem dgmdg dbMog - dsmo FBOHOEB 439MHOMO 9BIJHJOOL dodmg-
wqbo.

3600369c0m356 06EHgOLL oMo qbab Bodumxobmsb s #H0bosBMEME otMsdogz5¢0
3d-09@35¢gdol  333gdbrMo BogHmgdol Lobmgbo s Forgds, Mol  dobsbos sebodbmw
603009693505 B0HB03MM-JodoMmO > 99E03M-BOMEMYOMHO M30LgdOOL FodM3393900 ©d
LodMEMM ¥5ddo 3GrmEgLOL d9JsboBOL sblbs, MoE LdwYsEgdSL Fmy3390L s35AO0bM™ Lobomgbo-
6907 3033gduibogmmms  LEAHOMIGHIMJOLS s Fo0  9gBHOWOMIGOL TMOOL  3MEGES30MEmO
©59Mm30090gds, 53Mg039 39B3LsBM3MM™ JoLIdWwo 361935653 JO00 MJM3300L EOML [o®dm-
dmdog Fgbodem QoMM IGdsms 3OMBOWSEH030L IgnMmEYdo, o3 bgwl  FgmHgmdl sbowo
159399MbsEM BTGBl F90+9ds39doL S 2odM3egBL MZ0LYdMS FBIME 9dEHOOHMOL, gMbhg30-
005l s 8993060909 BMJLoZMOMBLSES.

58 80Bbom obbMM 309w s 9HM- s MOLIBILYMO60 LobmgBo 3d-T9@Eswgdols bdowrgbdols
Q5 MO0l ,00039699M0% 3083¢gJubsgMMNYdOLS Bodumxobol s EHobosBMEOl bsd3mEOBswom
36193565390056. Bo@M930 LobmgbmEo Lsdwdsmgdol 99gas© 800gdME0s B3owgbdols s
0mools 10 sbsewo d0m3md3gdlbsg@mo. ©oygbowos dsmo 06030 Mswmds (9egdgb@os
965w 0HMMH0o FgMmEId0m), sYIBOWos BMYPOIOHPO BOBOIWM-JodoMo M30Lgds (BIMO, Lod-
336039, ©bmdoL 3H9d3gMoGMEs, MIMIMWOo JEAMIMDS, 3OMEILMS 56335-50yqbol Mgsdi09d0
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5 b3.). 3039w @gds bsddsmgdo LobmgBoMdWWo 3083w gduibsgMHmgdol 360603 JsdMEEY-

doLsm30U.

MM MO0 5390 ol gobdsgzemdsdo gofigmeo Bsdgbogdm-33wgz30m0 bogddosbmdom,

»093)9mM 3133 9gdbsgMHmgd0 Bmyog@o Lodlogbol Lsfobsswdwgym 36M935M5EJdME®, dowfgmwo

00053500 51336900 5GOL 9d9AO:

1.

10.

11.

39¢owms 0mbgdo 360d369wwmz96 MMl SbMMEgdh LogmEbewolvbs@osbmdol dMmisg-
193d0, 0LObO 50939 JI9OM Yoz gbsl sbYbgb Mb3IMPH535@YdsMs B0EObIGIYGMDST0;
396(3960™29690L5 s LodLogbgms Lsfobssmdgym 3619356M5BHIOL 30:MMHEOBOMYdOL MbBsGO
59300 0bgdsb;

Jodow®o 35639690900 9693000 mgddggdsl sbgbgb 535 09 00 MOYSEMBY;
3oLOM35eolHobgdgos MEYBOBIo 561535639MMAI6YMOEL  (Fogooms, bo@EMmsdgdol
60GH®0GJddo 250sgdbol 3F30M030 ©s F9damad boGHOMBMbBsgHMgdT0) 3563IOMY BME
5030009693505 dB0MmBobmgbol Fglisdergdermds;

39GSmS 0mbgdoLy o WORBMS LEMIEHIMHgdIOL Tgbodsdolbmdsls 450s3HY39EH0 d60d3-
B9 mds 5Jal in vivo 3m33egdlgdol Homdmgdbsdo;

00056900l 30mb3MM9b(30580 3956390 MYgbM0 603m0gMYddOL B35l AgE O™ OMb-
900L5mM30L in vivo 80394535600 30dm 3300 3MHM(39gd0L -ML3930L5396 s Lodlog-bgms
3969650089 MmE60Hdd0;

3960535350 gBowms 0mbgd0, MHMIWgdog Imbsfowmgmdgb 39mAgbEms sgd@orMo 396¢-
6900L fodmgdbsdo, suM¥Egd9gb 0530l B30l MMY60DBAT0 - 5sbg3s -sAgboMO Mgsd-
30900 35&50bdo;

0960930l MIMS3glMdLL, MHMIWgd0E 23H3W0IYdS 3MEbIE MEMYBOBAYdT0 FosBbosm
M33H032IM0 5dBH03mds: 439wy 39690603 580635535 593L L-3mbgogmeszos;
3033w9dumEo BsgMmgdo, MMIwgdog Homdmgdbowos Mm3GH03MMmO© 5d@0Mm0 Wwosbgdol
©5b3oM9gd0m, 5MOL LOIYEGHMOWO;

80D0376-J0domo ™3090900m 256vMRg39w0 MO s 03539 60300gMHYdOL M3ZHO3MOO
36303900 9339006M0© 256b3530gds 9OHMT6900BsRs0 M30L0 FoBOoMMYoGo dmddy-
©90007;

LoM3MWoBobol JoMEbb03ddOMBs30 BMMTS Bmyogdmo GHodol bodlogbol ™MgMs300lsl
593005, bmwm ds6x 3603000196530 50559EH0ME0;
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12.

13.

14.

15.

16.

17.

18.

19.

20.

d0MEWMyomo  dmgddggdol LEYMHYmb3g30n03MM0 FoBgbo dmdsmgmdl 0dsdo, GmA
3OEbIWO MmOHR60HTYPB0 15350 SOOL 53930 M3GH03NOMIP IGO0 - S10dgBHHOWWwo
9oboE0Ib;

5056056, 3m@Eboe MMA60BIGOL bSO 5300 39T0Z5 SfoMTIMMB SLOTgEMOO Tsbo-
900 - 3505966 MIEH03MMO© 5559dBH0IM0 5030gMGdS M3E0IMEMSE ogB0IMHT0;
LodLo3boL VX MYE0L QodmYgmBoo D-geE 5306305939, 51939 30OMMO 9350V YO™E9dOL
Lolberol 3¢nsBdsdo d9aRbg0s 501583901 gdMH030 LG MgMmdodorMo Moz30LgdwEmgdsbo.
3033w 9JbmE0 BsgM0gdoL bGgMgmgodow®mo Ms30l9dwMYd60 360369w™M3bs obolsBE3-
905 (396G MHO 30339 dLHoMBMIJIbg0 SEHMIOL LozMmMOPObszom Mogbgzom;
LodLogbMMo WxMgol dogaboom pH-ob 603369 Mds sd0s, 300MY Tglsdsdols bmEds-
6 MX OG0, 9. 0. 530308900560 MR OIOL Jos 567 T55329M0 dBIBdOLLY;

LoALO3bM YR MYIOL JOMY309ds 59300 JodMoE00LS PH-0L oo 3603369 MdOLL3Ib.
5J9096  99md0bomg, LoALOZEMEMO MRMIOL Fo3MEIgdol 3b0d3bgEMds 39380~
690005 dobs IMAbMBYEMdSBg pH-0b dodoMm;

LodLO3gbMM MXMYIIOTo F933K00s J0dmME3wol 3OHM(3gLYdOL J0dEOBIMYMdS, dscdo 890-
3060 ME0 75633000 3OHMEgLYdOL 0bGHIBLOZMBY;

LodLO36MO 3OM(3gLO FITMOMBYdS 5bsYMMBMWO 0N ODOL MBGM 0bEIBLOMEO Mgsd-
30900, 9.0. 5620500 dMbsHowrgmdol 450909 Ay3MBOL STTO;

53030190006 MR MYdT0 (30gdoLs s b3 gobdzo3900L  IBJIMGdMo Lobmgbols
Rmbbg) 96033690 m3bs 9983007005 030IdoL  (3bodmzsbo 8:53700L) FotrBmdgdbs.
LodLO36MO YYXMHJOIOOL BB3OILLZS MMYPIBMOTO MBEPIMBMdOM JMYds BMLGBMEO30-
©9%0L B3g308032IOMBY, 9. 0. M3650MHEIdS 85000 FIOAJIOMVS.

59 3M9G95GHJOL 359Bb0sm 9B6BH03OMEBHMBMMEO s 3BEGH0dsBHIM0Mwo dmgdnggdol oM™
139JGHGo.

@oR9MsGGs:
1. §ogfogzsdg 0., Boamaodg b., 3ar0sdz30o 6., bogrsdg 6., lvyarsdzgerody g. 39GOmbosbmEols
LEAHOMIGHMOM 053090 MIOIMS J5TMIZG39®S 5-3MMM0bsE3O0ME b3ogbdol 30md3engdl-

095 30MgdBH0MOHMOOL 3MbEIBE0s. FMbMaMox0s. MdowLO, 2013, 72 3.

Mamxosckuit M. /I. JlekapcTkenHsie cpeacrsa. — 15-e uzg. — M., OOO ,Uspatenscrso Hosas Boxna®,

2005, c. 907-909.

3uranmmua H.X.,®Pysaitnos 10. M. DbbeKTUBHOCTS U IIepEHOCHMOCTh TUHUZA30Ja MIPU JIEUeHUH

nam6rmo3a. Meg. Ilapasuromn. — 1991, Ne3, ¢.58.
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§000M0 5 BOMMMAO0UIMO $97bmeMmy0s

©O05DM/BHM05sDMEdgdzggmo 39¢gMmE03wmeo LolGgdgdo odgbbmBMmsbols
BBy

3. 350L¥YMsdy, . BOE535600TZ300

Lsgo®omzgmmmls ¢gdbozmeo mbogg@lodgdo
0801960 5 30MEMY0M0 Ggdbememaogdols gdsdEHEdgbdo

AbemiEom BsdgEOE0bM 365dEH03s 5LEHNIMYOL, OMT J03MMMMY60BTYd0 s 30MMLgdOo by
MRO® Bobogsmm begds 5sd0sboLMZ0L. Y39ws 06x39d30M0 s53509d0L, Tomo MHoisbzo 3o 1000
509353905, Lafobssmdgym 35g30bol d9ddbs 89dwgdgwr0s. BmYogHom Fo0sbL 39MH0MPMEO b
003030  3bgBHoMIo 393039 gds O Y MdOm Bowombo 5530560l ILBYdM3BYdS
3bll0smgBL. L 06839d309M0 3OM(39LgdOL 458mA[330 3500MPIEMO s 30OHMBOM I 3500MYq6H
303600mmOy560Ddgd0L 83Hodgdol MHoMToBoe Momgbmdsls sHsLosMYOL MMM 39bgBH03M0,
sbg3g9 89dgbowo MxBoLEIBEMBds S80EMB F03MMIYOOL Lofobsswdgam 369356M93Hd0 39MMOEYY-
WO 0330905, B0 B3 MMbIM 361935653 gdoL J0Bs6B0TsMINMEO 3MBLEBMMOMYds 6 9. §.
62-0bs0bo (drug—design) 99090000 sboasbM©s d936096M9dss. domgdodool Fo0ds@gdgdds
d9L5dEgdg0  QobOS MYMI30vo HgImddggdol FoMds@gdmwo bsdoBbggdol  mgmEmomwo
obolHomBgBY3gargds s dbg3g Hodscrms Jodom®mo LGB OIOOL IMPOBOISE0s - OO
30190900l Jmbg 6596000930l J0gds. PESY-OB506T0 A58MmYgbgdI0 oMo (36905 - gl GO
Lod0Bby o Fodoeo. LETOBOY - F53MIMIMEY3MMOO BOMEMROMOO BEHOVIBHOMSs, BMIgGEo3
53538009005 356033999 BY6J305LMB, HMIOL EMM3935 935TYMBMOSL 0f393V. Y39W sy
b0 LsF0BOYJO0 MY393GHMOMId0 s BJOTGHZHYO0S. 9950 - IOMOMSIE HOSWTMEYINWIOO
JodoMo boghmgdos, Gmdgwoi LB3)E0R0ZNMI© MIMON0IOMJIGIdL Lsdobbglmsb. ™ LsdoBby
69393GMM05, §595¢00 dolo osbo 0dbgds. MmEaLsg LsdoBbY bsdmazbos, ofjygds 3393900,
OHmIwol 99905 Jodon®mo Bogmmgdol - Fo9wgdol 3m@GHgbEowm®mo 3OHMmEMEGH039d0L - FEMsg35em-
MoEbmgzsbo 653500m©gd0 LEGHMWJGHMMId0, MMIgEms dmMol Fbmermo MdMEYbodgl dgwyderos
2909l ,LodMEMM* 30MmEYdE0. Jod0HO MZoWLEBMHOLO® 439w LgsMsYEM BogMmol (,Jodo-

Wmo bLogmEg" ) #9dm33wgzs 99MIEgdgE0s, SF0EMI W0RsBYIOL LogsMIMOM MOMEIbMBsBY
99



0mg09qdL 9903900, GMIgdoi 860d3bgermgbs 99306MgdL ,Jodome Logmagl®. 39Mdm,
§odoems Abgogligdol oMmds (drug-likeness), Gmdgarog 890degds gsdmolabmb ,ar0306l30L Fobom*,
ol 0565533 65900 §oderols ,,algo3L0“ MM 0gmlb MBS 93059ymB0EgdEgL d989Y 30MMm-
09dL:

® 56 Mbs 3JMmbgL igoedsIMHO dTOL BbMO 5EHMI-EMbMOBY d9E)0;

® In93MEOHO LS 96 MBS 5©0gToEgdMm©L 500;

® (03MFBOMOHMBS 26 3Jmbgl brym By bogargdo;

® 56 Mbs 3Jmbgl x5ddo 10 By 9B sSDMEHOLS S FBABOL SEHMTO.

09 L5IOBBOLOMZOL (36MdOEI0S dBIdMH0Z0 53MbOLEJdO, Lom3gmGLiM ZBOS Fom0 SbSEIMA9OOL
dogds, HmIgdoa 39690MH03 3OME™MGH0390L 50935GJ0s LsFoMMm M30LgdJIO0M. M) SBgMO bogHmgdo
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SN AN

NH; NH, NH N
L =00~
NH, ﬁ H' ® H/
15905 5. 396BMGHM05BMEgd0L Jowgdols Mgsgsools 9dsboBdo

50b0dbo Mgod300L 259mygbgdoom Bz96L dogH LobmgboMgde 0465 396Bm[ blgmMmdgbb-
0805BM900.

1H-benzothieno[3,2- g benzotriazole

bdg0s 6. 396%m[ HlaMOMIZBEDMEHG0sBME9d0
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396BmBMHMBY6ED0I0EsBMEgdol  [FoMdmgdmwgdo 30OHMdOMs© TJodwgds MmO XYMIBIQ
©534mm: omdmgdegdo, H™Igdoa J000gds 0dIEBMABMMB0L 396B0T0IBMEOL (30300l
3933600L OML bb3o@alibgs do303w06M909e0 5396(3)9d0L 25dmygbgdolisl s Ho®mdmgdrmgdo, G-
9003 3000905 BYEBMABMOMBIEDO0T0EIBMEGdIBY Bgdmddggdol G99AS.

3030l 99336000 gobliozmm©gdom ImlobgMbgdgwos 896%080sHBMEgdol Jowgds Bsdbs:33-
9000 39-2 dEAMTsMgMdd0. 3030l d93300L EMML Homdmgdegdol dolowgdso B39bL doge
d96mBgme 0465 2,3-00058060m0896BMmRmEmsbo, Hraam s 3693505 OHIS Y39eobg bgandobsfiz-
©Md0. 535LMb 9HMo© 2530035¢olobgm ol 4oMgdmgds, MMA B39bL sdMMIEGHMM0s0 IYMHM-
30000 259M(300¢900L Aom35¢olobgdom, FgBMoEo3wMo 3mbogbloMgdmwo Lbol?gdgdosb
9439wsBg 993 d0MEMA0O 59BH0IOMdL 9350536900 J6 BHM0E03 MM 659MM™MB babmdM0350
569@0m9d7o 39(HOME03wIdo.

2-0900fo0dM9deols dogdols dobbom 3:bgbom 2,3-005306m©0d96Bme3m@Msbols 303-
@0H53E0sL dFo6MT5o35L dgd3gmdom. B396L d0ge d0MYdME S WIBSLOLMYOIWM 0dbs 2-Bgoogn-3H-
096bm[b]gzmmOm[3,2-f1396%0dosbmero (21).

N2 CH.COOH N
3
. \>—CH3
HCI NH
0 NH, )

7 21

1gg9s 7. 2-8g000e-3H-396Bm[b]lxzm®m[3,2-f1396B0d0sBememols (21) Bomgds.

B396L odM®o@HMM0sdo JglMegdmero sEMobogwr Bod®mddo, 658396900 ogm 1-5d0bm-2-
5306M530000896BMmM0MB96oL 303Dl BoobEHYMgbm Mgod0s F0obF39edss35L056 MGOOHIM-
F056339008:1535 9079M0L 3565m30LOL. 35306, MMELsE 0sdoboL F0563F39wT55358m0b 303w 0bs30-
obsL MMM F056F39wdz535 gIgMOL 356989 Fbmerm Bsbo3ergdgaro (30300 fo®dmoddbgdms, 53
3900b3935d0 61959309, 8034530000 2-53930-HoMmdMmgdeols  [omdmddbsdwy.

50b0dbao 0gm ol go®mgdmagds, ™A d96Bodosbmeol Moydo 2-539E0wHoMdmgdwyargdols
900900lL po3bo FgOMEO 5458 WO BHIMSGIMSA0 sOfgMOWo 96 0gm. 2-53930wd9bb0d0E-
bl 2-(1-3000OMJL0gm0e)d96D000IBMEol 96 JOMIoL  sb3oMoEom 96 Fsbsbmdol
™mO3569000 559630l 9999 ©9dMEMdEbIb. 5939 d00MgdmEs BYEBOToEIBME-2-lryergm-
0553500 LY BMX ZMR0L 539EGHOWOL Mo035¢00 Bsbo33c0gd0l 9gyo.

B396m30L 8603369 ™3z560 0ym 50b0dbMEo MgoJ300L Bo@o®mgds 2-5d0bm-3-5d0bmozoem-
©0096%Bm[b]x31MHs60LsmM30L, Goms IzMHINbgdEoysgom, MmI Loddy g3dmbos 356mbBMI0geY-
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05Lb @ 96 259Bs3EOLM6. Bgod300L Bo@sMgdol dgwgyo® 6536M™A [111] sefigmow 306mdgddo
39bbO FoMIMm0gIbgdmMms 2-5:39¢0e-3H-d96%m[blgwmem[3,2-f]d96%0d0sBmero.

N2 CH,COOH
\>—COCH
CH(OC Hs)s 3
(@] NHCOCH

1sg99s 8. 2-539¢0-3H-0896%m[blgm™m[3,2-f]d96%B0doEsBmEols (22) Fomgds

3moxgmlnm®dzogsl 499mygbgdom 1,2-05306m©odgbbmBM©msbol (303e0Bs300 MmMmem-
Jwm®d396bDmzo35bm6  (85-87%)  450mbogEr0sbmdom  dog0mgm  2-(m-Jarmdggbo)-  3H-
096Dm[b]xzmOH™[3,2-f1096Bodosbmwo  (24), Lsgrogowdgegzslosb - 2-(m-mdbo-ggbow)-  3H-
096D [b]gzmMH™[3,2-f1396B0dosbmo (25) 50bodbwyero bsgMmmgdols Jomgdols bdgds 99dgyo bsboom

o OO

Cl 23

NH OCOOH N
: el
o 0 \

NH OH

2 cl
7 COOH 24
B ——

392300005 fo0dmz00a0bmm:

1gg0s 9. 2-g3960em-(23), 2-(m-JewmOzggbo)-(24), 2-(m-mJioggboe)- 3H-
396%Bm[blgm®m[3,2-f]d96%080sBmero (25) domgds

3mbmgm®doMTx535L0096 2,3-0005306Mm©OdYBMRYOH60L (7) M9goa0Mmgd00m Foerdmogdbgds 2-
Jrm®mdgmo-3H-096%m[b]gmemm([3,2-f1396-bodosbmeo  (26), GOmIgog  mszol  dbGOg
Lo0bBHIOILM 659OPL FoMIMoyqbl gdamdo FoMEsgdbgdolbsmzol [113-117].  2,3-0530bm-
0d9BMRMEOBOL A03zmol B5535L06 MgodEool 99gas Boowgds 2-3oGmmdlodgmogn-3H-

C,H,0,Cl N
D—-cH i
2
N
o]
NH H
o NF,

7 C3H603

N

2
N
H

(0]

096Dm[b]gzmMH™[3,2-f1396B0dosbmEwo(27).
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Ugg0s 10. 2-gemm®dgomom- (26), 2-30MHMJLodgmogr-3H-396Bm[b]gwim[3,2-
f1396%0800sBmeo (27) Bogmgds
51939 39bMM309eGOO0” JEMO30EMOGH0MYOME0 05F0BOL gobgewgdsly FoerMm365Lmb

H
N
o
NH,C(ONH , \]é
NH

NH, HCl o
28
o NH, HCI
NH , C(S)NH,,

H
N
7a \fs
NH
O

29

5 00Mm35MHEOMZ5BLm6

Isgg0s 11. 396%m[b]gyMm-[3,2-f]-376%00005sBmeErmbols (28) s d96%m[b]gm®m-[3,2-f]-
000d96%0d0gsbrmmbols (29) doemgds

31939 29635bmOEogwgm HomBMmgdMmgdol Jowgds (303Wgd0EL. 30MH39w JEAMIMYMOdST0
3300 Bsdbs33eg0egdol d9g43960L yz9wsBg Mgt dmlsbgMbgdgwo dgommos d96b0dos-
Dmgdol 5e30w0Mgds BB 396M9dmdo. 3H-096%m-[b]gmmm[3,2-f]-396%0dosbmemol sezowo-
6900L5mM30L oo 30MYdg 5396GO® FodmYgbgdmwo 93dmbos 0MmEOsBo gmowgbo. Mgsdiools
990990 80-85% @50mLsgemom 8000gds  3-900w-096Bm-[b]gmemm([3,2-f]-896%0d0sbmeo  30.
900900 BogMHMOL FGOMO0m JMYPOMEME  Jorgde 0dbs 3-900-396%m-[b]lgmGm[3,2-f]-
000396030 sBMEmbo (31). ©95J300L 35BMJOOM IMHR35¢0MS (393D 3mdsTo 1 bds-
00U 3963s3emd580  260-270°C 398396M5@ M5B9, b5¢crmmdl 3blbooom 10%-056 35¢0ol GEob
blbs®do s 3e099530000 om0 T3535L TEHJO0M. 2503 056Mds 90%.

900900 bsgMomol (31) gowdool bgssbaom ©ogsby300 Jowgdmer odbs 3-gmown-2-
b 3md535-096BMm-[blgm®Om[3,2-f]-096B0d0sBMo (32), HMmIgeros bvyergmyxami3ol bbgsslb-
35 693 gma0mm©Ho 5396330000 Bsbos33wgdol  Los30wol  Asdm  bgwloy®ger  Fmoege
36OmOIAL  HomBMmoqbl 396B0dosbmmol ®ogado domwmyomMo  sJ@oMo  bsgmongdols
JoL©gd5. ©95J305L 35@9MIOPOm BB 509do. bsEM0wdol &w@Eob 20%-056 blbsédo g3blbowom
Boghon 31-U, 530900l 306Md9dT0 {j3900-(39Mdom 39995GJOOm 25%-056 igodools BgzxobL
olg, O3 Ggd3gemoGnes o6 SHgmwoym 40 °C-Bg Bg300m @O 4 Lssmol gobdogermdsdo dwdozo
96930l 306HMdJddo s 3BH™3JPEOm Yo ©sdg. dgme) YL B3l 893505539000
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0560m0d5539L 39d39M000. 45dmgmzo bsergdl 330eEHMZ3EOm, 3Mg3bogom ©s 35IMOMIVOm,
2499053 056Mds 70-80%
396M05936900L Lggds 9890 Lobom Ggodergds Ho®mdmzoyobmm

N C.H.I \
\> 2y \> S
[ KOH
0 N o) \
30 C.H
oM
18
N
H,0,
w s
0 N\
C
31 32 oM

Ugdg0s 12. 3-gooe-d96%m-[b]g3m®m[3,2-f]-396%000@sBrerols (30)
3-9000¢-396%m-[blaz®m[3,2-fl-000mdgbbodosbmembols (31), 3-goron-2-
berggmdygsgs-096Dm-[blgm®mm[3,2-f]-396%080sBmeols (32) dowgds

096BMxzMOMBIEB0T0EsBMEMBEYBOL H0QTO b0, BOMEIMA0IMS® LsobEIMLM Fo0dmgdy-
@900l 800900l JoBbom 353909000 Fsbobols MgogEos.

B396 9939390090 Bsbobols M95gd30s Bsa39@9M9gd0bs d96Bm[b]gm®m-[3,2-f]-396%B0dosbmenm-
Boll 090w s80bmM9b, FOHBME060E s 3039M5B0bMb VMNP0 M JIgId0m. 306390 93mb3y-
3530 25303909 ©09J005d0boL Fyseblbs®l i3900-3900Mmd0m MTs3gd9gb yobr)enmgsh ddsedsgegsl,
40%-056 gmOI>obl s 896D0F0IBMEWMBL. Lotrgodiom dobol 16M9396 0,5 Lor-ob 4sbdsgwMdsdo
30°C $993965GH«65%g, 19539096 Hgol, 5&EH0569396 10%-0560 bo@®omdol Gwm@ob dgdzgmdoom.
399mygmao Boargdl Bow@™396, M9gEboggb fywom s s3OMdI6. Fgwgys ©Wdwmdgb 3-(N,N-
Q09O 530bMgmMOw)--096Dm[b]RwWeMm-[3,2-f]-096D000@IBMEMBL,  458Mmbogwr0sbmds 82-85%.
3bowmaon®  306MHMdgddo  d6BM[b]RMOH™-[3,2-f]-896%000@IBMW™Mb0IE  INORMWObMB o
30396500bmsb MMH»0g6HJd90g00L F9gas dowgde 0dbs 3-(N-8mOxmmobm)- 896%m[b]rwy-
6 [3,2-f]-896%000@sbmembo  85%-0560 259mbogw0sbmMmdom s 3-(N-3039M5D0b6M)-096%m[b]o3wy-
6-[3,2-f]-396%080sbmembo  87%-0560 godmbog-wosbmdom. Mgodiool bdgds 99gao Loboo
d90dgds foMdmz0a0bmon:
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e P

—

NH N—
O O

28
33, 34, 35

33. R=CH,N(CH,CH,),

)

34 R=CH,-N 0

35 R=CH,-N NH

(JC

bgg9s 13. 3-(N,N-©0gmosdobmdgmom)- (33), 3-(N-0mmHgmemobm)-(34),
3-(N-303g65D06)-396%m[b]|x3wy@Hem-[3,2-f]-396%00005Bm@mbols (35) domgds.

GM05DME 9933900 659600930L  (36MBOO BoMEMAO0MMO 5JEH0IOMIYOI0D 458m0bsMY,
Lo0bEYMgbm d03086090 §o®BMGdgdoL EslObMYHBYdS — 500 899AMI0 BOMEPMYOYIOO SJG0v)-
M™d9d0L dgLfogarol dobboom.

§om0mgdmagdol Jobomgds© 9ds3 MmM0 doAMI00 30bgEddm3zsbgargm: Fo®dmgdmwgdols do-
0905 BHM05BMOoL (30300l 933008 OML s [omIMgdMgdol Jowgds GHMm0sBMEdqd339w0
39390m30306O0 LobEgdosb.

30639 d9dmbgzg3sdo LimMgo 59 gBom 0gdbs Jowgdmwo s0bodbmao LobEgdgdol s3g@ow-
0o69mgdmgdo. Lofyol bogMHmgds godmygbgdme ogm 1-50060m—2-580bMmo30w©0d96bm-momay-
60(23!"), 2-50060—3-530bms30w©0dgbbmmomaggbo (311), 1-530bm—2-5d0bMs(30¢00d76BM-g3mEsbo
(111), 2-50060m~3-5806M5300©0d96BMmBMMHbo (51), HMIwgdbyg 31%—-0sb0 doMowdgsgols (HCI)-
obs s bsEMmomdolb bo@®mo@ol (NaNO2) 8mddggdol d9gas doomgds  3-539@0w-096-
bm[ b|3me™[3,2—-e]-096BMmGHMosbmwo  (42);  3-539GH0wdgbbm| blgm®m[2,3-1-096BmGMosbmeo
(44); 3-53930wd96%DM[ bloomngb-[3,2—-e]-096BmEHM05BMmeo (43); 3-539@0wd96%m[ bloomeqb-[2,3—-
11-396%mGHM0sBMmo (45);

LobmgHBo 0dE0bIMYMdPS F99ga0 LJgdol dobgz00:

NH,
NH HCl 31% —
\%O NaNo, CHy
_—
CHa 30 min
O
36,37
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NH
2 HCl 31%
NH 30 min
o f~o CH3

HsC
38,39

1g99s 14. 0BMIgHYEO 3539E0-06BM[b]GMBHM/M0MR6396BMEG0sBMEgdol Lobogbo

900900 39¢9HME03M0 LobEGgdolL GG 99930 JOWIboMPOME MBMMOogHNJd]-
900l 99009390 M0mMJdol MM bmdMH030 A5dMb3Er056Md0m Jorgdne 0dbs se3owoMgdwo
096Bm[b]BMOHMdGEDMEO0sDMEgdO s dEBM[b]MoMEBg6 d9bBMEGM0sBMEgdo

NaOH 50%

Qo

40

CH3

N NaOH 50% \
c H,l \
40 °C

41

Lgg9s 15. 5¢3000MPdMEo dg6BM[blgrGOm/momBgb@®mosbmEgdol Lobomgbo

396%m[b]gm®Om/momggb@®mosbmmgdo 906 dsbobol Mg5d30s80. LObMYBME MGYBr
Jodosdo gommm g59mygbgdsli 33mMemdl MHmameE dsbobol Mgsd3os, 1939 dsbobol gwdggdo
9900030  goMm5gdbgdolomzol  Lofyobo bogHmgdol, Tsod FmEMOL dOMEMPOMMS©  SJG0MEO
6596100930L  80gdoLsmM30l, MM do. $8069H0 3MI3MBYEEHOL Lsbom gsdmygbgdmwo g3dmbs
©090053060890000, BmOHFME0bo s 3039H5B060. M95J305 353909800 0°C 37339M5¢ MY
40% 3m®3ocobdo yobarmgsbo dds®mdgo30L sMgdo. Mgog300l 89wgas© dowgdwe odbs 1 - (N, N-
QO09MO0530bmIgmon) - 396%m [b] BwGM [3, 2 - g] d96DMEGHO0sBMwo (50), 3-(N,N-ogomowsdo-
6m8gmow)-096%Bm[b]lgmemm [2, 3 - f] 396DmEGH®0osBmo (51). 1 - (N-0mORMmEobmdgmow)- 896%m[b]
aO®(3, 2 - g] 396BMmEGHM0sBMmo (52), 3 - (N-GmOHBMwobmdgmom) - 396Bm[b] Bwem [2, 3 - f]
096D EH®05bME0 (53), 1 - (N-30396M5H0bmdgmom)-396%m[b] wem [3, 2 - g] 396%Bm@GHE®osBmwo (54),
3 - (N-303965D0bmdgmo) - 396Bm[b]gwm®m([2, 3 - f] 396BmEH®0sBMmo (55).
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Py

Z—

H
o N"\\{ HCHO 40% o —N
N CH,COOH N \,|\‘
/ —_— /
0°C
30740 min
42,43, 44
HCHO 40% N
N_ X
N CH,COOH \;\,
A
O == O
H " . R
fo) 30740 min o
45, 46. 47
33. R=CH,N(CH,CH,),
34 R=CH,-N o
35 R=CH,-N NH

3s6obols Mgoggools dg6Bm[blgwm®em/comigb@®osbmemgdols Gogdo

90005603590 LOBbMHHYdIM0s gd3Lo sbowo 39@EHgMmE03w MmO 3mbabloMYdMEo LolEg-
35, 50-Bg 9930 Fomdmgdmo, 9999995390990 00gd0L 360H935M5GHMOI0 F9gMEYd0. F0©0YOEO
65960980 ©EbBLOsMYGOIMo 0465 off s H d3O-L39dBHOMUZM300L @ Aol B3gdEHMAEGOOL 89339-
™00

©3LObMYBYOMEO BogMmgdO IN VItro sgd@ommMmdOL dgLoliffoges® 493 w3GM5060L 39@gMOo-
BoOmo 890003060L 0BLEHOGMBHL WS JE0535L Lob. B5gBHIOOMBsRO0L, F03MMBOMMYO0Ls >
306BmEmaool 0bLEGHOGHMEL. dglHogws bmM309w©Yds BOMEIMAONIO Ms3-msbymaomo E.coli,
Salmonella spp ©> 3658-sgd0mo  Staphylococcus aureus, Enterococcuss 9gbodsdobo dogd@EHgom-

33993900 dmgwby.

Diazol / Triazolecht heterocyclic systems on dibenzopuran base
M. Maisuradze, G. Phalavandishvili

Georgian Technical University
Chemical and Biological Technology Department

Resume

In total, six new heterocyclic condensing systems are synthesized, more than 50 derivatives have
been developed, making preparatory methods. The derivative compounds were characterized by ICD and

1NB-spectroscopy and spectrometry.
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The synthesized compounds were given to the Institute of Veterinary Medicine of Ukraine and
Eliava's home to study in vitro activity. Institute of Bacteriophage, Microbiology and Virology. Study is
carried out in biological gram-negative E.coli, Salmonella spp and Gram-positive Staphylococcus aureus,

an enterococcuss appropriate bacteriophage model.

3®MoL G-60L Lemg. Foboliol MsbETsBEBY 49900 GOMEO Ys30x8gM0 boswsygdols
9399 3m933emgdlv@o Fobgagm™mo Lslivydgdol Bgysgegbs Fysenblibsqo
Q5 805b0gddgeo 590530l s BoGMms@mmo sBmEol Eobsdozsbg dom@gdbmenmaomo
035¢B5BOOLO

B. sUsd30¢0, 9. BYEOoS

Lsgs®omggammls $gdbozm®o «boggdlodgdo

69B0ndg: IgLHogzrowos Mol M-bol wsbdsxn@bg Igerml 4s30Ln9M0 BosIKYODY (Lmg.
dobolo) LsMfysg0 s MOHYs30 BMbgdOLIMZ0L BoGHOMBMLIOLs @S GHYM39BHOL IBIJBHIOMDS,
60GH®sGHwo SBMEOU, i4oeblbowo s 0sbmJdwo 530530l 0bsd03s BossRol 5373w s30MO
3396590 LodobOL 39 EHWOOLIMZ0L OER0DbEs: MM 300Fd0BOMYOMO LolmJgdol Bmbby 9bodgz-
Bwm3bs 9gGH0Mm©Yds boGM0gz035300L5 s 5dMbog035:300L 3MMEgLO FIBLSIMMEMGd0m 1Y39H
33LMEMBIBE0 3H9M539G0L 39dmygbgdom, M3 30639e5 069MHAJdS LogdoMmzgwml Lobsdwzowgdo s
0bm35309600.

b5Y™M39wM9MmE 3bMdOWOos, MM J0bgM o0 LELWJgdo YIOM BYRI3eBl SBEYBL boo-
50L 3MWM0IHO LoLEHIIOL BoH03MM, BoH03IMJ0TOME O BOMWMYOME M30LYdYdDY. 53 FbGMIO]
96033690 ™35605 306390 dobodwdol gargdgb@gdo, HmIgulisl 309329m36905 sBMEH0, Bmligmeo,
350009990. IbMw™m© dsmo byedgfiymdom dmdEobsmgmdl Hmwo 3MMmEgLo, MMymMog Mol bBg-
dnm 5060360 6oGHMHOFB035(305 O 58MbOG03S300

360005, HMA sHBMG0 493w gbsls sbbl I39bsgms  beMoL 3HmEgbby, 0o 30wm3zs60
BogMmgdol gomm s dg@o Lsbogmabarm gagdgb@os. sBm@GHo ggmdodon®mo mzswbsBMolom,
939690900 5OLGdMo 5d0bMTg939d0L, (30€gO0L, JEMOMBOEIOL, SEIOIXMOEIOOL T9(33CIEO

99050099690 bsfowos. sBmEG0 5GHIMLBIOML ol gegdgbGos, o3 MBMzMYLI© Yool
996M™M396 560930 MM3gds, Losi dobo 99339wMds 75%-000gs. Booaado sHBMEOL oyM™3z9d0L
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doM0m50 Yot 5GINLGBYOMS. JF0HoL BI30MHOL M93BY YM39gw 39dEoM BsGMdbY 70-80
A™bs9g sDBME00.

605050l MMsbMe 603m0gMgdsdo 893535c0 SHBMEOL 5305380 2oLl $dMb0GOIoE0S
90™@9ds. 5305300 BoEMEST©Y 596935 - BoBHM0g035309, bmwm Bo@®mo@ o sBMEOL smwYT-
Bob - 9boEM08035305. Boooado gsbfyzgd oy Jobobs®gmdls MHMamME MmMsbrwmo bogmo-
96900L 80bgMH50B305 - Bo@Mmo@gd59Y, 0Y3g 3v9 3OMEILOE - FobgMs MmO sHBMEOL Fgbsgh-
0900 9396560830l 8930909 MEYIEME 9659619000 50RJd0b.

BbBMOO 5de0gMH9gdL d396sMHOL WIMHML s Bglgms LoLEYISL, SBJoMgdL Bogmaol sa[oggdL,
59x™d9LgdL ol batolbl, 53E0gcMYdL d39b5MOL §35¢35 s Yobzogsddergmdol, 3536909 -o535-
©905ms §0b550dIAMO0L MBIOL. BMLBMEOO MFMsm© dMmbsfioergmdl I39bsM0l yz9ws Labiogm-
3bwm 360Hm39Ld0. OEOs Jobo OHMEo 603MW0YMHYOIM (33¢530. F3gbsMOLsMZ0L BMLBMEOL doMo-
0500 {1456 MmOHMMBMBRMMI535885600¢gd0s. BMbBMOOL d39bsdg dobo gobgzomsMgdol yzgws
335B5d0 04gbgdl.

3501990 8603369 m356 Gl sLBvEgdl bobdo®mfigwrgdol Fomdmddbsdo oo 4obsdocmmdgdl
93065609005 T IEYMIEQMOIL 99350090900LT0, bgels »figmdl BMEHMLOBMGBOL FosgEomeg-
0L, 5309 xdL 3035d0bgdoL LObmMgBL, 50IYdL boymado JodMol T9d(339eMdL, BOHOL dmlog-
@056Md.

Bosogdo 3oeowdol Bo3zergdmds bdoMow 8396s0990BY3 300bgds; Bmmerol bsdotMgdo
b3dg0s, 993H9L 990H393500 BMMEYOO IMYZ0MOEM-Yo30LRMI® 0x8gMYds. gl 60dbgdo X9 J39s
BOnEgdbg 3000b©Yds 5 MbIMBMd0m bgs 05MMLOL BMMWGdIDBY 0bs33gAL. sSDBMEHOL
Bo39G0wo (3030000 bgds LoamEbEolsmM3z0l 530w dgE0 SBMEGOL bogMmgdols HGgdermbas
mM560D3d0. [iM9060Hb3500 go53HY393 ML d5dBHYMH0JO0 SLEYGIL. sSDMEHOL 3030 MOl 2B
OOl BodMOEgdoMo3 BEYJds SBMEOL F9MEILOIbZs ®98Ybody BMMTsdo, Mo  FMOIGOOMSE3
sDBMAL 3mEbowo MmEYB0BIGO0 099bgd9b. 35960 SBMEHOL Y39 B O FoMogl FoMdmoy9bl (78%).
3DBMG0 30w gdIW0s 30EbIOLMZ0L, MY 0bBMMTs30IMo Brmey32Igdol, bd-U s M63-I
090950099bcmdsdo 36033693560 5000 MF0Mm3L. sDMEH0 Fgol 30egdol d9ds-g49bermdsdo,
9339656099030, SBME0 LB5FOMOMS BMEHMBOBMIHBOL QoBLILMOEF0YW YIS O BOHPO-BoM30l SBMEHOL
53045305 5MOL 3MIMEILO, MOl POMBSE SBMGHO S0MOL BMMOT0EID N2 25sol b3sslibgs
3mO30d0 545009, BoGMGHIOLS s sHBMEHOL oMmJlodo, boGMmaqbols godLsgos »dg@glbo
bmM(30900905 d5gdGHM0900L oge. dogdBHgM0gdL 59300 96B0d0, HrMIgEos 53md0BoMYIL N2-l H2 0056
O™d §o0dmgdbol 5doszo NHsz. Bmyo sbgomo dsd@ghos seLgdmdl 93065099008 139liggddo. sbgo
939656990L dogd@gM0gd0 535601539096 5905300, beagrm Lsbs33ePMm© 00dYE 35MHIMI0MsEHYOL. [1]

117



SBm@0 3bmggargddo 9396569900 b 33900L 3B bggds. sdmbordo NHaboswspado bgwgds
0543900l S L3OOl IHTMYOOm. 53 3OMEILL 5dMbO0GOIs30s Gim®gds. vy NHa — ol omby
050505, BoEBM0R035305 Mbs dmbEgl. boGM0R035305 JhMm©Yds 3MM3ILL, MMl OMLYE
500530 o 5dmbowmdo 0dwgd0sb Bo@®moE s s d9009y Bo@®moEgds® 0lYz d5gBHIMOgdOL JogM.
000L 259m ™3 NO2 s NO3 950gmz30ms© 56056 ©dMbEHMEgdo, 56O MMmYd0sh 30w
505001 s {30005 s MOFyz0L EOHML 0M93bYd06 B0sIR0WB. boEHMEJdOL OO MoMm©IbMds
Lolidger Fysewdo Ls8odos, oblogmm®mgdom B53d3900LsM30L s 0f393L  TgNgdmYE™Mdobyosl.
(Bo@®s@Ho dmbgargdgar LobEgdsdo owsod393s Bo@®moEe®, boGMmom@o M:95d30sdo 3939 obadswob
35350909 GOWSLMB, MmJL039TMYEMINbMSL s FotrdmJdbols 399w mdobl, GMdgwos H56gd5L
3906  5GHMJOL, M) 3939 ™dOboL OO MoMmIbMds 5©0IMBBEYds Lolbdo, 30@9MEYdS
39620500L  65300Mds.) 6oGHMIEJOOL OO MOMmIbmds igoardo byl »fymdl  gowdlzgds
9396569900l 20BMEIL, Goi Pgowdzgds 3bmzMgdagdolimzol dglsdwrms Lsdodo s@dmhbogl,
65090 9396909900 08 756doL 094gbgdl, Goi oo LFOMPYdsM, 500 MOMEYBMBOL AsBMOOL
990mbgz935d0 30 5OH™MTJ396 3MmEbow MERH60DBAJOL K sbgdo©L. (Lobmdol F9dsygbermdsdo sBmEGHO
QQO© M5 6Md0m F90U.) LHES FIDABIWO 56 SMLYIMBL, d3JGEBM0S BOBHMOIGL 45099393V N2 -s¢0,
653 090 (30300l 15300056 FYgdSL gobadoMMdYOL. 58 3OMEILL IboGHMOTO3Is(30s 3300.

530530 756930l 3OMEgLO SBMEHTo35L F0owgdsdEY; F0dE0bIMYMOL Bossddo 2oblsgmmeMy-
00 05dBHYM0gd0L BgImddggdol d9wgae©; ©oEIlo 360d3z6gwmds 593l domEgdbmemyomo
Jmoboom. [2]

B39b0 30Bsbos, dgz0Lfogargm o 50b0dbmEo Bosaggdol Jodowm@mo dsBz9690wqd0, oliobo
(0.20 1b9. 20-40 L3) LoMTY VMBS sDMEHOL J0TsMM, MOL LRwYdzgE B3 59 F0TMIGO0 dOM-
39960 ma0m®m0 36H:MEgL0 B0 bsMolbom sMmoL HoMmdmygbowo. 3ol iYgbgdsdy 99300v-
353900 LAOEOMbsEMEO (30L Bggds:

30L 4m39e0 35005630 9005 4 2ob3gMmM9gd0LoYsb. Ibsymaol oMo 50 3% 50gdww0s
605052900l 3053560, LHTSM > BMOSGHMOOO Loby)o.

(3> N°1)

L. Lo3mBbEHOM™ (Ofg>30)

2. Bo@®mxzmbzs 90 (mbo) - «mefigsgo

3. A9653930 30 Loefgog0

4. Bo@Mmambzs 90+@g6msg3930 30 mMfysgo
(65 N2)

1. Lo3mbEHOMem (Lo®fiys30)

118



2. Bo@®mmgzmbzs 90 (mbo) — Ladfiysgo

3. A9653930 30 Loefgog0

4. Bo@®mmxzmlbzs 90+@H96Me3930 30 MOfys3o

Bo@®mmxzmbgs §o6dmoddbgds 89990 dom0ogdobogsb (¢gdbmemaom®mo yboom) KNOs, NH4CI,
NM:HPs, 5490096 sDm@Eo Ne-12-17% dgog P20s — 8.17% 8¢9, K20-11-17%-0¢09. 653 999b905 3965393,
6Iols 93306090 Gmemdss [2] [C-CH2 — CH — Ciwo) NH2 — CH - COO)]. LatgaobGessom
BGdom (9365065) B- 001040. o600 499m0949bgds 538, 39 s69do, bmerm bodo®mzgermdo 6
3M0L 359033090, 030 HoMIMoYIbL 30 0dghl, HmIgeoa 99ygds dmbmdgmolsysb, sdbowy-
005 ©656MBIbM 39dbrmaemaoom s 56 0f)393L oMMl odOBINEMGdSL.

Bggbo  Fobsbos  I3gbsol 393939300l  3gMomdo,

00m@gdbmemyools  sbdgdEob

035¢LsBMOLom J9a39LFog3es boBMmIEGMo sSDBMEHOL, {igoeblbso s Jmsbmddwmwo 30530l

©0b58039:
1) 393935300L 5§ygdol OML (doMGHYMdOL 396H0M©O)
2) DM 496300050900l LYol
3) LodobOU 39dbo3mMmo Lodfogol segdol 99dwgy

303306060900 Lolvydgdol EMBYO0 A96yM0TgdMw0s Llvdgddo. NPK bogsbo Ls33900
9093963900l 9993390Md0L JobgO30m S JoY35600s 1-35 GoMMMOOLIMZOL LEoEombogrmmo
300Ul dobg3z0m 1 35605630 508% Emeros.

gb®owo 1. NOs-ols 899339¢0mds 6050050l 53m8w9wogom® 396580 (0-20 L) dy/32

Ne Lodo®onzggarml ¢9dbozmdo 3963906905 Lodwom
<60396L0GIGHO I 11 III IV

1 | bygmb@GHemmerm 5.75 6.01 4.15 3.99 4.97

2 | gmbo méfgsg30 12.35 13.31 10.05 9.18 12.15

3 | 39693930 MOfys30 20.07 19.2 13.7 12.9 16.46
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533" 3. 25-35.
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BiusHve KOMILIEKCHBIX MUHEPAIBHBIX yA00peHuii Ha manamadT ['opuiickoro paiioHa,
cena [Muaapcy 114 KOpUIHEBOH MOYBHI HAa AUHAMHUKY BOZOPACTBOPHMOTO U IIOT/Ial[aeéMOTO

dMHAaKa 1 HUTPATHOTO a30Ta C OMOTEXHOJIOTMYECKOM TOYKHU 3peHnda

AcamBwiu H., lanemus T,

Texmuaecckuit yausepcurer I'pysuum

Pesrome
Ha manpmadre lopuiickoro paiiona (cemo Ilwnaucu), Aa1 opauraeMbIX M He OpallaeMbIX 30H,
n3ydeHa 3GeKTHBHOCTP HUTPOPOCKA M TepaBeTa, AUHAMHKA HHUTPATHOTO a30Ta, BOZOPAaCTBOPHMOTO

IIOT/IaId€MOI'0 dMHdKad B dKYMYJIIIIMOHHBIX CJIOAX ITOYBBI AJIA KYJbTYPBI KYKYPY3bl 1 YCTAHOBJIEHO: 9ITO

121



Ha (oOHe KOMOMHUPOBAHHBIX yJOOpPEHHUIl OJHA3HAYHO aKTUBU3UPYETCA IPOIecC HUTPODUKAUU U
aMOHU(UKAIUYU ,0CO0eHHO IIPU IPUMEHEHUU TepaBeTa, KOTOPHIIl BIIepBble TeCTHUpyeTcsa B ['pysuum u

IIpencTaBIgeT NHOBAIIUIO.

The Influence of Complex Mineral Fertilizers Under the Brown Soils of Gori Region Village
Shindisi Landscape on the Dynamic of Hydrophilic and Absorbing Ammonia and Nitrogen from

Biotechnological point

N. Asashvili, G. Danelia

Resume

The efficiency of Terawet and Nitrophoska on the irrigated and non-irrigated zones of the brown
soil landscape of Gori region (village Shindisi) was studied. Also the dynamics of nitrogen, hydrophilic
ammonia and absorbed ammonia in accumulated layers of soil for the corn culture were studied and was
revealed that the combined fertilizers nitripikation and ammonification process is significantly activated
by super absorbent Terawet on the bases of combined fertilizers. The test is being done for the first time

in Georgia and the fact is innovative.
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b5 5006036, MMA Bsbsbmdo K sbIOMYEmMdol d60d3bgrm3z56 MOLIL FoMdmoygbl,
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333960 50M58589b60w@sb: 24 + 2 Mm; 38,5 +1,5Si0,;2,2+1 H,0.
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MANGANESE-CONTAINING INDUSTRIAL DUST UTILIZATION FOR OBTAINING
TECHNOGENIC MATERIALS

N. Gabriadze, T. Cheishvili

Georgian Technical University

ABSTRACT

The results of obtaining and study of those mixtures are represented in the work that make it possible
the return of ecologically harmful manganese-containing dust originated in the process of silicomanganese
production. Mechanically durable briquettes were obtained through pressurization (7-8 mass% of fluid
glass is used as a binding agent) of mixtures composed on the basis of dust and coke breeze caught in the
air cleaner of Chiatura finely grained ore and containing 25-30 mass % of metallic manganese. They are
characterized by high thermal stability (up to 800°C) that predetermines their use under industrial condi-
tions.

KEY WORDS: manganese, waste, health, ecology, dust, ore, briquetting, binding agent, thermal sta-

bility.
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Ceramic composite for manufacturing of armored elements

Z. Kowsiridze*, N. Nizharadze, G. Tabatadze, M. Mshvildadze, Z. Mestvirishvili, V. Kinkladze

*Georgian Technical University

Abstract

Introduction: In conditions of fast technological advance, a necessity of manufacturing of materials,
which will be able to work in conditions of high temperatures, while retaining performance properties is
increasingly urgent. In that respect using of refractory carbides, borides and nitrides is very promising.

The mentioned ceramic materials have high refractory properties, corrosion resistance, low density
and sufficiently high mechanical properties. Ceramic materials are fragile by their nature, but at high
speed of loading, for example, in a case of explosive shock, when a speed exceeds the speed of dislocation
migration, the plastic properties of metals do not play any role and metals are as fragile as ceramic. In this
concrete aspect a ceramic is significantly stronger than a metal.

The important properties which determine use of ceramic as a protective material are its high hard-
ness, elasticity modulus, melting temperature, 2-3 times less density as compared with metal armor.

Goal of work: obtaining of ceramic composites with high hardness, high impact strength and low

density for application in armored elements.
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The novelty is a composition of the composite on the basis of B«C-SiC-BN-Al:Os, in which the best
properties of the components are manifested synergistically.

Method: the composites are obtained by the method of hot pressing at the conditions of temperature
1600-1800 °C and pressure 30 MPa.

Result: new ceramic composites of several compositions are obtained by a new pressing method;
they have high hardness (20-35 GPa), sufficiently high bending strength for this group of materials (230-
395 Mpa) and high impact strength (10-24 kJ/m?).

Conclusion: the obtained materials by their physical and mechanical properties meet the criteria for
materials used in armor, as compared with armor steel the parameter is 2-7 times higher, and compared
with aluminum oxide —in 1.3 - 2.3 times higher.

As to armor material of boron carbide, by this criterium the researched composites are left behind
in 1.5 - 2.6 times. On the other hand, boron ceramic is sintered at the temperature 2100- 2200 °C, and the
composite, chosen by us, - at 1750 - 1800 °C.

The obtained result has been determined by selection of a composition, by dispersion of aluminum

oxide and boron carbide (D50-500 nm); correct management of the process of sintering by hot pressing.
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Bread from a mixture of wheat and rye flour, enriched with natural supplement
R. Khutsishvili, Thilisi, A. Mateshvili
Georgian Technical University
Abstract

The aim of the study is to use in the daily diet as a biologically active additive of grape seed oil as a

product of high nutritional value, with a wide therapeutic spectrum, rich in micro- and macroelements,
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astringents, flavonoids, phytosterols, phytoncides, enzymes, chlorophyll, amino acids and phenols steroids,
vitamins (E, C), fatty acids. An effective dosage of the additive was conducted, a new technological
formulation was developed, and a study was conducted using physicochemical methods.

The object of the study used bread enriched with grape seed oil, obtained from a mixture of second grade

wheat flour and rye flour with different percentages. As a result of research, the resulting bread from a
mixture of wheat and rye flour was enriched with grape oil with the corresponding components, as
evidenced by the organoleptic characteristics and the results of physicochemical (UV and IR spectroscopy)

studies of bread crumb.
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Evaluation of sodium carbonates, strontium, barium, boric acid and silicium dioxide using
IR spectroscopy
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Summary
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The paper presents an evaluation of sodium carbonates, strontium, barium, boric acid and silicium
dioxide using IR spectroscopy, showing their correspondence and difference with the presented data in
the information channels.
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Production of high quality manganese concentrate from technical solutions

of manganese sulphate

I. Geleishvili

Summary

The possibility of cleaning from impurities of a technical solution of manganese sulphate obtained
as a result of a joint autoclave oxidative leaching of pyrite concentrate from the Madneulsky technogenic
deposit and oxide ore from the Chiatura deposit is investigated. It was established that the powder honey
concentrate (Cu-87%) and the conditioned manganese sulphate solution were obtained by cementation
and hydrolytic purification. Further processing of the solution in the ammonia medium ensures the pro-

duction of high-quality manganese concentrate (Mn-73.8%) and chemical fertilizer - ammonium sulfate.

HonyquHe BBICOKOKQYE€CTBEHHOT'O MapraHIl€BOr0 KOHII€HTPAaTa N3 TEXHUYIECKIX PaCTBOPOB

cyabdara MapraHua

. Teneimusman

Pestome

I/ICC]IEI[OBaHa BO3MOXHOCTh OYHMCTKH OT HPHMeCEfI TEXHUYIECKOTO paCTBOpPa chIL(baTa MapraHia,
IIOJIy9Y€HHOI'O B Pe€3yJIbTaTe€ COBMECTHOI'O dBTOKJ/JIABHOI'O OKMC/IMTEJIBHOT'O BBIIIEJIdYHBAHMA ITHUPUTHOI'O
KOHI€HTpAaTa Ma,II;He}UIBCKOI‘O TEXHOTE€HHOT'O MECTOPOXKIOEHUI 1 OKUCHOM PyAnlL 1;{I/IaTprKOI‘O MEeCTOPOXK-
AeHnA. YCTaHOBJIeHO, YTO METOAaMM IeMEeHTAllH N FH,II;pO]IH‘-IeCKOﬁ OYMCTKH IIOJYyY€HBl KOHIEHTPAT

nopoikoBoit Mens! (Cu-87%) 1 KOHIUITMOHHBIH pacTBOp cysibdaTa Maprauia. JlanpHefinas nepepaborka
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pacTBOpa B aMMHUAYHOM! cpene, obecIyrBaeT IIoay4YeHne BBICOKOKAaYE€CTBEHHOI'O MapraHIeBOTO

xoHuenrpara (Mn-73,8%) u xumMu4ecKkoro ynoopeHus — cyabdara aMMOHUS.
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IR spectroscopic study of pseudo volcanic therapeutic mud of Takhti-tefa

Devdariani N., Kobauri S., Jincharadze D., Bokuchava N.

Georgian Technical University

Resume

IR spectroscopic study of pseudo volcanic therapeutic mud of Takhti-tefa (Dedopliskzaro) showed that it
contains both organic and inorganic compounds. As a result, the following conclusions can be summarized: In
the natural condition (dry) pseudo volcanic Takhti-tefa mud are observed as organic as well as inorganic com-
pounds;

Among organic compounds are presumably observed alcohols (primary, secondary and tertiary), ArOH,

ROOH s RCO,H (monomer) and carbohydrates;

Among inorganic substances are clearly observed absorptions of adsorption water and also water-con-
taining silicates incoming in the clay group: kaolinite and montmorillonite, which individual identification

could not be achieved.
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3993390 05dBHIMOEOPICNO (39MONOO LMEMBIHEHIOOL 2odmygbgdolsdo g3memyow®mo, Lobo-
GYOwo s Bs9goE0bMm IBOBMWgdom, GOl F9B30OMBIdMWOs (39MEOOl LMEOBdEFOY-

©9G™JL03530IM0 S WOMMBOL 56E0dJEHJM0MEo M30l9d9d0L Fgmfiydwewo dmddggdoo.
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XX 59360l @obsfyolosb mqdg Bo@otmgdmemds 3393900 583965, ®mad Ag, Zn, Cu s
Lbgo 29609353500 wommbgdol 3s¢ombgdols d99339w0, 396936030 s LObMIBOO (3gMmEomgdo
039696 96&0dsgdEIMHoME s 96E0T03OMdM 5dEH0Z3MBDIL BoMMNM 0s3sHMbI0o [1-6].

©90LYM30L, dodEHIM0E0IE0 LMEMBdIDEHIOOL d0Mgdol JobBbom, godmygbgdmwros dz0Ms-
0069091000 LobmMY B (39MWOMYOO S ¥96906030 3e0bM3EHOWMMOE0. 3BMdOWOs, MHMI Jeo-
Bm3@owmeodo, HmymO3 19wgdEoO™Md0m 0bg SELMMBE00LBIM0SBMdOm B3MsE PsTMERYDdS
53003LoAL [7]. 5§96 2odmIobatyg Jommgdmms 30358605, dod@gMHoE0IEo LMMdYBEHJdOL
doLOEgds© MBOM 9539JGIM0 8MBxdMH030 39MEP0mIMHO LmMmBIBEOL T9MBg3s, 30MY 5dsdwy 0ym
399:g43b9d00; gb JOONBIgLYmEL 8IbIdMOz0 bl LsBdzgwbY 3OMEMbYOMIBYLO
9990900l Lgms d5dEHIM0E0Io LMGMBdYEEJdOL T9ddbsl, Bowswo LMEMmDEFOYO FH9J39EMI0M
9630803630 M30B90930m, M3 ZOTIMMNEIGOME0S, OMYMOG 93mbMToMMO 0l 93MWMYOMEGO
035 LsbOHOLOm.

130o3LoGo Bswgdo FoMImIMdOL  gOHM-9HMO Fo3MEILIIMO  (39MOM0S, OHMYMO3
©9530fobg oby ™3956990Ls s BPZgddo, Fo®dmJdbowo oMo fyswblbsmgdbg GHw@Eob dmd-
9909000.

13003LoGHOL  5¢Boblowo3sG Mo BsMBM 5390w0s Boybogoligdmemo 3000l dbgoglo 4
(AISI)Os  BYBH®99Mm0Lodb  T9aPM0  MOMDOION3IMHIWIMS© b0 gdMo  SOBYBdOLOYSD.
539620500L 5@MIO00 ©35300MGOME0 sMbYdo Jdb0sh M35(93006 MYMEGdL. X oF30L FmGIol
D0 Ho0Lgdcm0, 3080l AbRS3L sOBGdOL JMMdEOMds  JIbol Bowro3LoEOL BsdysbbBMmIowgd0sb
39603569 Bo®BMUL, 8-(930M0s60 MAMmEqdom d9dmfigMowo s®bgdom. 53 Mymegddo dalobgergero
3obxOoL ©0s39BHM0 2,8-4,8R-05 ©5 gHIPOM 05 0mBI0BMEZEOLIMZ0L. Lbgs 3gmEmomy-
00Ldb AoBlb3s3900m BoW03LoGOL 35M35L0L Y39es BHEMBLBMMTo300LsL H9bYdSOL SEH™Tgdo
999009096 LoblMOLYOMMS® (53 A9BISOMMDGOL ol GESlEBHOYIMOMBIL s BMmboEwMdLL.) Bowrod-
LoEOL 3MOLEIWO MOPMOMIDY 0, IMbMIerobHo LodgEmoom (L. 1),[8].
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9069650 300300l 3MOLEIOHO JodoMo J9Rgb0MdsY:

(| K2 (Ca, Naz ) 2(H20) 12| [Als Sizo 032 [8]

R0w0o3LOGHOL (3900 wOO BobgMowo 25dm3wgbowos s BLdMYH3gwm Lodsmgdl Jabols
LodoM39W ML BHYHOGHMM05DY.

153 ol 0B FgoAgbs LodoMmzgwmlb d+9693M030 Bowro3dlbo@dgdEggwo Jsbgdol (d+y-
6906030 B0w03LoGHIOOL) ILILOIMYdS MobsFYMMZY) B0B0IMEM-JodoHO TJNMEYOOL Fodmyg-
690000 5 39MHBg35 dogdBHIM0E0 M0 LmMdY6EJdOL JoboMIdS.

153393 ™d09dH9ds©  259MYgbgdmeo oym sboerobol g3MgLool RGO ™M dmeE By
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6930060l bemygew dMbmmol dosdmgddo - PSH. 60398930L  @sbsliosmgds Bo@ots {obslfo®
239M93Ebo, MmgOdmbGs@do 100-1050°C- By 45dmddGec 3bgbool Lsbgdwg doygzsbowr bodmdgdby,
~63p.

B3IV LAOYIHUOOL FgbsBabgdEeE odmygbgdrEwo ogm OI6ARIENW-EOBMIH™M-
9GO0 5b5woBol dgmmEo. MgbGygbmwo BH360wOLYIMMHO ORGMIIGHMYMSTJd0 J0w OO
0965 @ogModBHmdg@™mbg DRON-4, Cu-Ka  bsbol go8mygbgdom @s 1°/fo Lobdsom U3sbo6mgdom.
ORMJBHMAM53gd0L  JoMOMOEO  Fobsl0sMYOI0  MHgRWgJugdol  0bEHYBLOZMdYGOOL  Fgsgdsd
5B396s, &3 PSH boliosmgds macmm dmfigltoggdrwo bGmd@meom 300609 PA @ mobemgogds
9GHO@MbNOH 5996MH039w 60dMBL. 535539 SILGMMGOL BMHOg 0bOsFomgwo B3gdGHMmMLZM300lL
89000©o0m B3GIMGOM@O 330935. B39dEHHgd0 ©0535Bmb3o 40000-400 LA ©9a0LEHOOMEIdMES
L39JBHO™IgEHOD Perkin-Elmer FTIR (396bos 10.4.2). 603wdgdol dmbodbowgders@ gsdmygbgdeyero

oy KBr @sdwmg@ocmgdol ¢9db03s.

gb®oo 1. JsHneo goeodlodgdol bsdolbmdmogo 99i3slsgdols 3sBz9bgdmmgdo

EO0NYIO0 BB
Lodom @0%?) < %33(323@(*150, % doboMgz9d0 20b0od3zbs
390sb0@)-

bb%@gotg]— 330wo3LoGo 75 30bm3EH0wm©wo@0,d0bgzmob PA
hobaggbsbo 335¢3)0,JmMo@0

23M00b

6930mbo, 10w03LoG0 90 30600505 obs Jobsmggo PSH
dmbymo

oMo 869860030 Bowo3LoGHIool off b3gd@©gdo bBowmaom@mos RRUFF  8mbsggdms

05D0b 50930 BoBHM0MT0560 s o 309990560 BoOZLOEHIOOL B39]EHMYOOL[9]. Hodm 3z g
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608439080 39ME0MIM0  BsBOL  MIMEIBMIM030 99339 ™Mds o  JOMOMOIEO  F0bsMg39d0
dm@oboos 3bGoerdo 1.

39060 G)-3e0bm3GHowmemo@ol dobstg3zol s®lgdmds 3mbEMmMEgdms XRD 3039300

20 =9,84-9,87° (hkl=0,20 cos 2=22,2-22,7° (hkl=131,400,300,240).

06906030 Boo3L0Egdol JodorIMo 5bse0Bo OLEBOZMGOM®s Perkin-Elmer-ols 9o 30L s@m-
9996-50LMOBF0M  139IHOMBMEGMIYIAHODY S 3WLOZMNO0 TJNMPOM. BoGHIMYIMo OO
9b5¢0Bol 999y F0MqdEo  dmbo399gdol  LoxwdlzgubBy Fedmm3Eowo  9Egdnb@ oMo
x990 335d93L Boeo3LboEgdol Jodo®mo d9agbowMmdol LM LEMImL (3b6. 2)

3bMowo 2. 3MbgdMo30 BowodloGgdol JodoMo d9wagbowmds

(390000 99996350 YR MHIol 9830H0MEo Si/Al
RBOOIMS
(Nay,gs.K1,1.Cao,32.Mdo,16)[Als,12S111,5032].
PA 12,39H,0 28
(K2,03Na1,28Ca0,31Mo,16) [Als 48 Si12,0032
PSH 11,42 H,0 27

MmO 3, 36mdowos [10] SITAI 0565g35G@Md0Ls s 3O0LEHIEOL 8995 gbermdsdo  dymgo
39300b9d0L Mom©gbmdol J0bg300 B0W03LOEHIO0 3-X 3B 04MB0sb. B39bL dogH dglfsgerowo
600928930056 PSH 80939m36905 1-xamx3l, PA -30 Il xamal (gb6.3).

3b®owo 3. 3Mb6gdM030 BoEwo3dLoEgdol BMYOgHmMO Asbslinsmgdgmo

909mI(33wgwo
GIMLOMNO XAIBO Si/Al 35&0mbgdol
05600000936Mds
PSH 1 2,7 K>.Na>Ca>Mg
PA Il 2.8 Na>K>Ca>Mg

900900 dmbs39d900 gmobogds MMM  259M 33193900l F9gEI0L, MMIgdoEs
5Q3LGHM9396, MMI 30580 80330 Bowodboddgds3guo Jobgdo, 39womdols dmdg@gdmero
3993390000 boL0LMYdS; MO POB30MMDYOIE05, 080, BMID MHOOL YOO, HMRMES FIMODS-
390 DMbY 535605 MO0 gmOoL Jgb IO, 35e0mdosbo LgMool Jsbgdols sGBGdMBO bolinsmgds
5 (36505 (39MWOMIOHO J0bYMOGO0ED 5 39¢0T05E BobglibzsmdgdL Mbs Jm3z9wMm©Ym. M3
999b9%s LEABOY LodoMM39E ™Mo sbsen3obols JoEsdMYdTo 50IMBIboE Bowr3loE YOl o0 T9T-
Bomd580 bo@®owdol d99339MdS 5F5MBIOL BsMBIBO 3530MbBYBOL Mom©gbmdsls [11].

obsllosms 36106030 B0WOo3LOGHJOOL BMOMZsbo LAEHOMIGHWOS ©s oMy Bgys30MO.
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06MH6596M-909F-BgwgMobs (39¢) @S BMMYEH-XM0bgM-35¢gbols (dx3) gomgdol gsdmyg-
6900m, 5BDME0L BEHYIZYMEHWIOIX0 5SEBMOB30>-EILMMBEO00L J5BMIZ00 FoLowo FoMdsm-
0oL 3030Mbse0bsGmObg Mikromeritic ASAP 2020 Plus, ®m3derol dobggomsg PSH-ob bsfjowsgzo,
Bmdom ~ 63 bsbosmYVS Lo3domE ©OEO b3gOOOMO Bys3oMHom S=73,58%y ©> FMOGBOL
Bs9Gm dmzrwmdoo Vam®.=0,277768%/y (3060l osdgddo 121 63-5g 6s3angdo) sbsemmaom®o
9539690 qd0m, 930090 BsBmEBRYds sl Bowodbo@o - PA. s80mo3 ©@iLGHMOm®©Yds Fo09wo
0L3gOLOS 0693M030 BoEr03BOEOLS -PSH, ®MAgEo3 gomygbgdmwo 046905 0mbIodm33ol Igs®
3BMM0  FgOMmPOm  35JBHIM030wo  LmMdY6EJOOL  Jobomgds. U939 dobmdowos ywrol
mONJol s>LMOBE05 LAGH03WE 30MMd9dT0. J00gdIEo §9wYR00 FJormomgdl PSH -ob dmfgl-
6039099 BEOWIEHMOIDY s Bo3ToME A96305MGdE BMGOD LOLEHIsDY.

XRD s FTIR-0b 3mbs398900 39000930 2563005609390 3036:0mBMM0560 bGHOMJEv)-
0oL gbobgd sLiEMM©Ids 9939 F9IMGO0M TSP SOMMB300L YYb5M0BMBOM fyarol mOmdwrols
30356mm LGNGO 30OHMdYddo P/Ps=0,4 (i6930L 306H:Mdgddo (,3ws@m”) (3b6.4).

36O 4 . lbgoslibgs 39690M030 Bowodbodol fyuol mmmgamols sbemMmdEos (P/Ps= 0,4 s 20°C

t-%9)
SQLMODE0O
GINCODO 1 ¥/ 3%/L33
PA 0,94 0,201
P (599, 6935005) 0.112 0,241
PSH 0,130 0,280

SEM-2580Uobergds 30090990 ogm dolizsbo®mgdgeo gergd@®mbyemo dozmmbzmaol Jeol
JSM6510LYV 959mygbgdoo.
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93069 (5939-b BMR9dT0) 3OOLEHIWGOIME (1496).23)

168



BEC 20kV WD15mm  SS60

U9®.2 (5 5 3) Boeodbogdol SEM gs8mbsbvuyemgdgdo
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Natural Phillipsite - the Basis for the Creation of Bactericidal Sorbents

IKhutsishvili B., 2Dolaberidze N., *Kutsiava N.

!Pharmaceutical company Rich Pharma Ophtalmology
2petre Melikishvili Institute of Physical and Organic Chemistry of Thilisi State University

3Georgian Technical University

Abstract

The physicochemical properties of phillipsite-containing tuffs of the Guriya region of the Shuhuti-PSH region
and the Javakheti region of the Tsinaubani-RA region were studied using chemical analysis , XRD patterns
and IR spectra , adsorption, scanning electron microscopy; also, the specific surface area of phillipsitis is

measured. Based on the obtained physicochemical characteristics, phillipsite PSH is selected for obtaining

bactericidal sorbents by an ion-exchange mechanism.
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The impact factors, which have influenced of pharmacists’ job gratification and voca-

tional activity

Sulashvili N.!, Beglaryan.?

12 yerevan State Medical University, Department of Pharmacy.

Aim of the research was to study the impact factors, which have influenced of pharmacists’ job gratifi-
cation and vocational activity in Georgia. The study was quantitative investigation by using survey (Question-
naire). Surveys were for pharmacists; 810 pharmacists were interviewed in Georgia. Questions and answers
are given in the tables. On each question are attached diagrams or table. Questionnaire and diagrams are num-
bered. We used methods of systematic, sociological (surveying, questioning), comparative, segmentation,
mathematical-statistical, graphical analysis. The data was processed and analyzed with the SPSS program.
First time the process of professional formation of pharmacists in the scope and context of pharmaceutical
care, including the stages of professional development was studied and scientifically established. First time the
most influenced factors for the pharmacist’s professional formation was identified. Role of pharmacist and the
specific features for the pharmaceutical specialists’ formation at various stages were studied and identified.
On the bases of comprehensive studied was revealed, that pharmacist specialists in contradistinction to other
medical specialists like physicians, dentists etc. do not have continuous education, periodic certification and
licensing. Pharmacists’ profession removed from the regulated and certified health professional members’

team.

Kew words: Pharmacist, job, satisfaction, professional, vocational, gratification, activity.
Introduction

Job satisfaction is generally conceptualized as a person’s attitude toward their job. Although
there are various definitions of job satisfaction, the concept can be simply defined as the degree to
which people like their jobs. There is general agreement that job satisfaction is a multidimensional
construct [1,2]. It is a particularly important concept because of its known relationships to absentee-
ism and turnover, mental and physical wellbeing. Consequently, it would be beneficial to employees
and their employers, if identifying and enhancing certain features of working life associated with high
satisfaction, and conversely, identifying and minimizing features associated with lower satisfaction

or dissatisfaction are emphasized [3,4,5].

171



Pharmacist's job satisfaction is a complex phenomenon, implying a relationship between phar-
macist job satisfaction and motivation [6]. A positive correlation between job satisfaction, productiv-
ity and motivation encourages employee depending on the level of job satisfaction and work in a
certain way. Job satisfaction is described at this point as pleasant or positive emotional state of eval-
uation of their work or work experience. Results of the pharmacist job satisfaction form a perception
content by performing tasks or execution of own important values provided that to extent comparable
to their needs [7,8,9,10]. Pharmacists experience job satisfaction when they fulfill the needs or con-
siderations important in their work. Job satisfaction is an affective and emotional response to the
various aspects of work. Reviews of community pharmacists show that perceived workload and
information technology can have an impact on job satisfaction [11,12,13,14]. Pharmacist’s job satis-
faction or dissatisfaction plays an important role in many aspects of community pharmacy practice.
A poor job satisfaction is directly related to the implementation, especially for professionals like
pharmacists [15,16]. Such performance issues may include filling prescriptions incorrectly, missing
drug interactions and having a poor support for patients, so it is important to understand that a per-
formance pharmacist may cause harm to the patient or even death. Thus, a career satisfaction is a very
important factor to human motivation and performance [17,18,19,20,21].

Goals:

Aim and objects was to study the impact factors, which have influenced of pharmacists’ job gratifi-
cation and vocational activity.

Materials and Methods:

Research objects are materials of sociological research: The study was quantitative investiga-
tion and analysis of the impact factors, which have influenced of pharmacists’ job gratification and voca-
tional activity in Georgia by using survey (Questionnaire). Surveys was for pharmacists; 810 pharma-
cists were interviewed in Georgia. The survey was conducted on 09.09.2016. - 30.04.2017. We used
methods of systematic, sociological (surveying, questioning), comparative, mathematical-statistical,
graphical analysis. The data was processed and analyzed with the SPSS program.

Results and Discussions

On the basis of the performed study results the following have been founded:

Estimate the impact factors, which have influence on your work satisfaction under 5- point scale (sys-
tem) (estimate each factor)

On the question -Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -The content of work (labor)-pharmacists’ 3.3% estimate by 1 point,
pharmacists’ 6.9% estimate by 2 point, pharmacists’ 14.2 % estimate by 3 point, pharmacists’ 34.8 % estimate

by 4 point, pharmacists’ 40.7% estimate by 5 point.
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On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -Position held- pharmacists’ 3.5% estimate by 1 point, pharmacists’
5.1% estimate by 2 point, pharmacists’ 21% estimate by 3point, pharmacists’ 37.2% estimate by 4 point, phar-

macists’ 33.3% estimate by 5 point.

g15_2 Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor) -Position held

40.0 37.2
35.0

33.3

30.0
25.0 21.0
20.0
15.0
10.0 is 51

5.0 :

00 - e

2 3 4 5

Illustration 1. Position of respondents, have influenced on work satisfaction, estimated under 5-
point scale (system)
On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -Correspondence of qualification to work-pharmacists’ 3.2% esti-
mate by 1 point, pharmacists’ 4% estimate by 2 point, pharmacists’ 15.7% estimate by3 point, pharmacists’

34.9% estimate by 4 point, pharmacists’ 42.2% estimate by 5 point.

Table 1. Correspondence of qualification to work of respondents, which have influenced on work

satisfaction, estimated under 5- point scale (system)

Estimate the impact factors,
which have influence on your work

satisfaction under 5- point scale (sys- Frequency Percent Valid Cumulative
tem) (estimate each factor) -Corre- Percent Percent
spondence of qualification to work.
Valid 1 26 3.2 3.2 3.2
2 32 4.0 4.0 7.2
3 127 15.7 15.7 22.8
4 283 34.9 34.9 57.8
5 342 42.2 42.2 100.0
Total 810 100.0 100.0

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -Correspondence of nature of work to my capabilities, aspirations,
and inclinations (affections)-pharmacists’ 2.2% estimate byl point, pharmacists’ 5.1% estimate by 2 point,
pharmacists’ 16.2 % estimate by 3 point, pharmacists’ 34.1% estimate by 4 point, pharmacists’ 42.5 % estimate
by 5 point.
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On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -Existence of perspective for professional promotion(enhance-

ment)-pharmacists’ 5.9% estimate by 1 point, pharmacists’ 8.1% estimate by 2 point, pharmacists’ 16.9%esti-

mate by 3 point, pharmacists’ 32.7% estimate by 4 point, pharmacists’ 36.3% estimate by 5 point.

g15_5 Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor) -Existence
of perspective for professional promotion(enhancement)

40.0 32.7 36.3
30.0
0.0 16.9
2 oom B
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Illustration 2. Existence of perspective for professional promotion (enhancement) of respond-

ents, which have influenced on work satisfaction, estimated under 5- point scale (system).

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-

point scale (system) (estimate each factor) -Existence of perspective for career promotion(enhancement)—phar-

macists’ 7.4 % estimate by point 1, pharmacists, 6.7% estimate by point 2, pharmacists’ 19.4 % estimate by

point 3, pharmacists’ 30.9% estimate by point 4, pharmacists’ 35.7% estimate by point 5.

Table 2. Existence of perspective for career promotion (enhancement) of respondents, which

have influenced on work satisfaction, estimated under 5- point scale (system)

Estimate the impact factors, which have Frequen Perce Vali Cumulati
influence on your work satisfaction under 5- cy nt d Percent ve Percent
point scale (system) (estimate each factor) -Ex-
istence of perspective for career promotion(en-
hancement)
Vali | 1 60 7.4 7.4 7.4
d 2 54 6.7 6.7 141
3 157 19.4 19.4 335
4 250 30.9 30.9 64.3
5 289 35.7 35.7 100.0
Total 810 100.0 100.0

Source — study results

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-

point scale (system) (estimate each factor) -The possibility to enhance (improve) qualifications-pharmacists’

4.6% estimate by 1 point, pharmacists’ 5.2% estimate by 2 point, pharmacists’ 14.3% estimate by 3 point,

pharmacists’ 34.3% estimate by 4 point, pharmacists’ 41.6% estimate by 5 point.
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q15_7 Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor) -The possibility to
enhance (improve) qualifications
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Ilustration 3. The possibility to enhance (improve) qualifications of respondents, which have
influenced on work satisfaction, estimated under 5- point scale (system).

Source — study results.

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -Existence of a high degree of responsibility for the result of work-
pharmacists’ 5.4% estimate by 1 point, pharmacists’ 5.2% estimate by 2 point, pharmacists’ 13.7% estimate
by 3 point, pharmacists’ 32.8% estimate by 4 point, pharmacists’ 42.8% estimate by 5 point.

g15_8 Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor) -Existence of a
high degree of responsibility for the result of work

50.0 4238
40.0 123
30.0
200 13.7
10.0 5.4 5.2 .
0.0 [ ]
1 2 3 4 5

lllustration 4. Existence of a high degree of responsibility for the result of work of respondents,

which have influenced on work satisfaction, estimated under 5- point scale (system).

Source — study results.

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -Regime (schedule) of work-pharmacists’ 5.4% estimate by 1 point,
pharmacists’ 10.1% estimate by 2 point, pharmacists’ 25.1% estimate by 3 point, pharmacists’ 31.5% estimate
by 4 point, pharmacists’ 27.9 % estimate by 5 point.

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-

point scale (system) (estimate each factor) -Labor salary (compensation)- pharmacists’ 11.6% estimate by 1
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point, pharmacists’ 21.6% estimate by 2 point, pharmacists’ 26% estimate by 3 point, pharmacists’ 31% esti-

mate by 4 point, pharmacists’ 9.8% estimate by 5 point.

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-

point scale (system) (estimate each factor) - Existence the system of benefits (incentives) scheme for employ-

ees -pharmacists’ 9.8% estimate by 1 point, pharmacists’ 9.4% estimate by 2 point, pharmacists’ 25.7 % esti-

mate by 3 point, pharmacists’ 29.1% estimate by 4 point, pharmacists’ 26% estimate by 5 point.

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-

point scale (system) (estimate each factor) -Support and assistance of a manager (chief)-pharmacists’ 3.8%

estimate by 1 point, pharmacists’ 5.3% estimate by 2 point, pharmacists’ 13.3% estimate by 3 point, pharma-

cists’ 25.1% estimate by 4 point, pharmacists’ 52.5% estimate by Spoint.

60.0
50.0
40.0
30.0
20.0
10.0

0.0

g15_12 Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor) -Support
and assistance of a manager (chief)

52.5
25.1
133
: = N
—— [
3 4 5

Ilustration 5. Support and assistance of a manager (chief) of respondents, which have influ-

enced on work satisfaction, estimated under 5- point scale (system).

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-

point scale (system) (estimate each factor) -Direct relations with manager (chief)-pharmacists’ 4.2% estimate

on point 1, pharmacists’ 3.7% estimate on point 2, pharmacists’ 10.9 % estimate on point 3, pharmacists’ 26%

estimate on point 4, pharmacists’ 55.2% estimate on point 5.
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g15_13 Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor) -Direct
relations with manager (chief)

60.0 55.2
40.0
26.0
20.0 10.9 .
4.2 3.7
1 2 3 4 5

Illustration 6. Direct relations with manager (chief) of respondents, which have influenced on

work satisfaction, estimated under 5- point scale (system).

On the question-Estimate the impact factors, which have influence on your work satisfaction under 5-
point scale (system) (estimate each factor) -Relations with (to) colleagues-pharmacists’ 1.4% estimate by 1
point, pharmacists’ 2.1% estimate by 2 point, pharmacists’ 6.4% estimate by 3 point, pharmacists 18.6 %

estimate by 4 point, pharmacists’ 71.5% estimate by 5 point.

g15_14 Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor) -Relations with
(to) colleagues

80.0 715
70.0
60.0
50.0
40.0
30.0
18.6
20.0

6.4
0.0 — .

1 2 3 4 5

Illustration 7. Relations with colleagues of respondents, which have influenced on work satisfac-

tion, estimated under 5- point scale (system).

Report on the question - Estimate the impact factors, which have influence on your work satisfaction
under 5- point scale (system) (estimate each factor)
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Q-15. Estimate the impact factors ,which have influence on your work
satisfaction under 5- point scale (system) (estimate each factor)
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Illustration 8. Report of impact factors, which have influenced on respondents work satisfaction,
estimated under 5- point scale (system)

Conclusion:

During the research were found and evaluated the impact factors, which have influenced on pharmacists’
job satisfaction. These factors are: The content of work(labor), position held, correspondence of qualification
to work, correspondence of nature of work to my capabilities, aspirations, and inclinations (affections), exist-
ence of perspective for professional promotion(enhancement), existence of perspective for career promotion,
the possibility to, enhance (improve) qualifications, existence of a high degree of responsibility for the result
of work, regime (schedule) of work, labor salary (compensation), existence the system of benefits (incentives)

scheme for employees, support and assistance of a manager (chief) , direct relations with manager (chief).
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Determine sugars in ripe quince fruits by the method of fericyanide

Targamadze L., Gelovani H., Neparidze M., Metreveli I. M. Jincharadze

Georgian Technical University

Sammeri

The quince is the sole member of the genus Cydonia in the family Rosaceae. There are 1 species in
Georgia - Cydonia oblonda. The ripe fruit of the quince is rich in sugar - glucose, fructose, sucrose. It also

contains apple, wine and lemon acids.
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For the experiment I took the undeveloped ripe fruit of the quince from the village of Zerti in Gori
district and Akhaltsikhe.

Initially we identified the quince quality, for which we have used organoleptic and laboratory me-
thods of research. By the organoleptic method we have determined the taste of the fetus, the smell, the
external view - the shape, the color, the novelty, the maturity of the maturity, the contents and the hips.

The ferrousian method is widely used between different methods of determination of sugar, due to
considerable accuracy and speed, It is based on the ability to regenerate the blood sugar in the alkaline
blood red salt to restore the blood yellow saline.

We used the methylene blue as an indicator.

It is confirmed that the quince is quite a multifunctional plant. It contains many useful substances
which can be used alone and in combination with other substances.

Laboratory research provides the possibility that the individual indices of the fruit are studied more
deeply and accurately. Physical, chemical and physical-chemical methods of studying the fetus are

pronounced and accurate.

Walnut diseases spread in Georgia and fetal research on mycotoxins

Neparidze M, Gelovani N, Gvelesiani I, Targamadze L, Metreveli L.

Georgian Technical University

Summary: We got acquainted with literary data and established varieties spread in walnut, Georgia.
We have collected our expertise materials in Martkopi and Adjara, their pharmaco-botanical character is
in harmony with the literature. In order to determine the suitability of selected raw materials, it is
important to study their diseases and pests at the cellular level.

In the study of organisms, it is important to study the shape and structure of the cell, the ability to
move, the traits of the membrane and the other. Especially important is the chemical composition of the
cell, the methods of multiplication, the type of food, the metabolism, the ability to different chemical
reactions and the synthesis of life in the process of life.

Aflatoxins belong to mold mushrooms, the strongest toxins, they are multiplied in warm and dry
environments. In many countries, the normative situation is protected from defective influences caused

by the absorption of the body.
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Nowadays there are several methods of determining the AFLATAXEX developed by Romer Labs.

The test-collection we have selected is composed of Whirl-Pak® strips, covered with micro
antibodies, analytical buffers, endings and packages

We conducted studies on secondary samples that were divided into two peer parts. We placed the
first part (control sample) in a closed-fitted vessel, we kept weaving for more than a month. The second
part (sampling test) was verified by the standards of the established standards.

Introduction

We got acquainted with the literary data and found the varieties of walnut spread in Georgia.

In Georgia, there is only one type - walnut - Juglansregia L. He is a big tree, Height reaches 40
meters. The walnut is round, or egg-shaped with a diameter of 3,5-5 c¢m, the color is almost black, walnut
on the branches odinichnye, pairs, or 4-5 together. The nut is deeply sunk, thick endocarpium (shell) flat
base, narrowed, pointed tip.

With a pleasant taste, walnut heart contains 55-66% oil. B1, K and P vitamins, A provitamin,
ascorbic and fatty acids, protein substances, amino acids and other biologically active substances.
perikaprium the (naqopsapars - shell) is a large amount of vitamin C (4,5%) and tannins.

The mass after the fat is removed Dear food is for domestic cattle and poultry. Contains 40% protein
substances and 10% fat.

As it is known, the storage capacity of the nutrients stored in the nut should be +15°C -+21°C, It
depends on the packaging, heat especially spoils unpacked walnut. As a result of exposure to light and air,
as well as at high temperatures, the nut gets a bitter taste.

For experiment we have chosen: The ripe fruit of the usual walnut (Juglans regia) We have collected
exploitation materials in the village. Martkopi, Imereti and Adjara, Their pharmaco-botanical character is

in harmony with the literature.

(3
.
[
"
i
-
-
-

W\

\

Figure 1. The fruit of the usual walnut (Juglans regia)
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Technical Specifications of Raw Material: Walnut has a large amount of fruit - walnut kurcana, soft,
green, ripe - brownish. Nocchiani with exoccupium (cut off) and exposed to endocarpium (shell). Seeds
(walnuts) - one of the cuttings, with 2 liters and whitish-yellow skin.

The walnut is superior to the first, second and second quality raw. Each of these features are given

in the table 1.

Table 1. Characteristics of walnut

Characteristics The norm for the breed
Higher First Second
1. External face The whole nut, well-developed, perimart is released
Endocarpium (cyst) color Uniform, light brown, light gray light gray to dark brown
2. Endocarpium (cocoon) quality Endocarpium (cocoon) is thin, easily divided | The nut is permissible,
whose  endocarpium
(cocoon) is  hardly
divided
3. The nut size of the walnut along the 28,0 25,0 20,0
largest transverse diameter, not the least
mm
(Same size) (Same size)
4. The walnut surface Smooth Smooth or slightly | coarse

rough, the folds are
slightly formed on
the surface

5. The walnut heart rate%, not more 50,0 45,0 35,0

6. Wrench of the walnut from the shell | The walnut's heart is easily separated in half, | The walnut heart is

and half hardly  separated -
different parts of the

size - not more than 1/8

parts
7. Color and quality walnut heart The walnut heart is golden - from yellow crust | The walnut heart is
to open brown. open-brown from

brown to brown to the
border of the white and

yellow in color.

8. The taste and smell of walnut heart The typical walnut (no odor and flavor) is characteristic of the smell and
taste
9. The walnut heart rate is not more 10,0 10,0 10,0
than%
No allowed 0,1 0,3
10. The composition of the walnut with | No allowed 1,0 3,0
no walnut (not according to the weight) There are no more than
half of the crown
surface
11. Pests of the pest, undeveloped walnut, 1,0 5,0 10,0

(depending on the weight) No harmful

harmful organism

12. The presence of live pests (insects or unacceptable

their larvae) in the walnut fruit
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Main part

Determination of raw material: In order to determine the suitability of selected raw materials, it is
important to study their diseases and pests at the cellular level.

The cell is the main structural unit of all living organisms (not only microbes but also plant and
animal organisms). All organisms comprised of one cell belonging to single cell organisms. These include:
bacteria, yeasts and actinomycetes. As for mold mushrooms, they are composed of a large number of cells
and represent a multi-cellar.

Microorganisms begin intensive growth (starting with the accumulation of cells), and the colonies
that can be seen by the naked eye as soon as they get into the environment. According to the rules and

types of colonies, it is possible to discuss which groups (leavers, bacteria or mushrooms) belong to.

Figure 2. Basic forms of bacterial cells

The dimensions of microorganisms are also different: among them are giant and dwarf
microorganisms.

In the study of organisms, it is important to study the shape and structure of the cell, the ability to
move, the traits of the membrane and the other. Especially important is the chemical composition of the
cell, the methods of multiplication, the type of food, the metabolism, the ability to different chemical
reactions and the synthesis of life in the process of life.

Unlike fungi and yeast fungi and bacteria, mold Consists of numerous cells and generate long

filament shapes, Which are often seen in the naked eye. Often mushrooms have leg, which penetrates
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deep in the fruits of the crops, and the stem, the same gifted from the surface of the damaged fruit. Spores
develop in the upper part of the gifting and it defines mold color.

As it is known, the storage of the nutrients stored in the walnut (average) from +15 ° C to +21 ° C,
depending on the packaging, feeds are particularly affected by the fruit. As a result of light and air impacts
at high temperatures, the selected walnut gets a bitter taste.

Normal walnut bacteria (Xanthobmonas campestris px juglandis)

One of the most widespread diseases of the normal walnut that affects the upper part of the plant at
various stages of development. Our goal is to review the fruits of the crops, to pay attention to their pests.

In the rainy season this disease is damaged by 90% of the flowers of the crops. Infected young fruits

fall or the quality of the fruit is falling.

Figure 3. The common walnut of the disease
Treatment of conventional walnut bacterials is of great importance to agrotechnic measures, which
involve collecting and burning leaf and damaged rods.
Some of the fruits of the wild and cultivated walnut (Juglans régia) often contain mold mosses.
Which are allocated by phosphorus - poisonous substances that are characterized by strong carcinogenic
properties, are accumulating in the body and are dangerous to life.

The mold can be white, black, blue, green and not safe.

Picture. 4. The walnut strapped walnut
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The most poisonous is the yellow object, because it is aflatoxins to the shelves,

aflatoxins
Aflatoxin was first discovered in peanut flour several decades ago. They do not lose their toxicity
even in case of heat treatment. Aflatoxins quickly damage the liver and in case of poisoning death occurs

within a few days.

Figure 5. The fungi forms of fungi under microscope

Table 2. Physical-chemical characteristics of mycotoxins

Myocotoxins Molecular mass Slow A max, nm * Fluorescent Color,
temperature Nm *
t,°C
Aflatoxin Bl 312 268-269 265, 362 Blue, 425
Aflatoxin G1 328 244-246 - Green, 450
Aflatoxin M1 328 299 265,357 Blue, 425
Toxin T-2 466 150-151 - -
Dietsetox cirppenol 366 162-164 - -
dezoksinivalenol 296 151-153 218 -
Nivalenol 312 222-223 218 -
zearalenon 318 164-165 236,274,316 Greenish-blue
Patulin 153 105-108 276 -
Okhrotoxin A. 403 169 213, 332 Green, 475
Okhrotoxin B 369 221 218,318 Blue

mold fungi can be found in peanuts, fruits, vegetables and grains. There they are found in the period
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of ripening from the soil (cereals often become infected with fungi during the rainy season), if not properly
stored and transported.

The fungus mushrooms generate poisons to capture the area and mop up competitors - healthy
microorganisms. Aflatoxins quickly reach the bottom of the product, They do not have any taste or smell,
but they are strong toxic. Only two micrograms can cause systemic illness - aflatoxins on one kilogram of
weight. Aflatoxins are dangerous for their carcinogenic properties. They can be accumulated in the liver,
provoke liver cancer and mutation in the cells. The immune-depressive effect of the aflatoxins is observed
- the decrease of the general defensive forces of the body.

Microscopic fungi can be seen when they are very few - several dozen columns, only then can they
be viewed.

Toxins produced by microscopic mushrooms are called mycotoxins (Greek mykes-mushroom,
toxikon-poison). aflatoxins, fusariotoxins are dangerous toxins for humans. It is known that the lowest
mushroom Aspergillusflavus emits a very powerful hepatotropic toxin - aplatoxin, It causes severe
common intoxication, experimentally proven that it causes liver tumors in animals.

It is not always possible to take the fungi on the products. In some fruit, it is found in the seedlings.
For example, af latoxin mold can be overlooked in the cores of peanuts, almonds, peaches and apricots

Laboratory work has determined that the concentration of aflatoxins generated by 10-20 component
chunks of molds does not exceed 0.19 mk/kg, Which means that it is not dangerous for a human being,
because a healthy organism has the capacity to deliver this volume of toxins during the day-night.

The scientists are following the types of aflatoxins: B1, B2, G1, G2. Among them are most commonly
found in B1. All of this type of apalatoxin has a number of products and metabolites, such as M1, G2 and
so on. As for their doses, it is estimated that about 0.6 mg of apalatoxin is not a dangerous human organism.
Aflatoxin affects the living organism on the cell level, it suppresses the protein synthesis and damages the
liver. Here is a list of what the damage can bring to the human soul:

> provoke liver cirrhosis,

Has high carcinogenic properties,

Leads to a violation of vitamin D metabolism,

Negative affects the immune system,

hinders the child's growth process,

When you enter the body frequently, you may disrupt the process of mineralization,

Aflatoxin damages or completely destroys the body with high concentration,

V V VYV V¥V V VY V

Lethal effect is rapidly occurring in the body.
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Symptoms of poisoning: apathy, fatigue, loss of appetite, pain in the liver, headache, feeling nausea,
vomiting, bowel functional disorders, problems with coordination, seizures, edema, bruises and soreness.
Biological methods of research: 1) The essence of the research is as follows: one day feeding the walnut

with a well-healed and dried fruit, it increases the degree of change of bile duct with their products containing
aflatoxins.

2) Biosynamics of chicken embryos. In the case of the raw material in this case, the formation of
apalatoxins is first and then it will be placed on the chicken embryo. Observation is due to the death of chicken
embryos.

Chemical Methods of Research Main Stages:

Extraction (methanol and chlorophyll)

Removal of lipids,

Cleanup,

Division,

Quantitative determination.

Methods of resection of the thoracic acid: Aflatoxins belong to mold mushrooms, the strongest toxins,
they are multiplied in warm and dry environments.

In many countries, the normative situation is protected from defective influences caused by the
absorption of the body. For many vegetable raw materials, the maximum permissible limit for these toxins
is determined. There is a separate standard for the BA, B2, G1, G2 and the total contents of B1 and M1 of
individual phosphate.

Nowadays there are several methods of determining the exploitation of the rubber labs developed
by Romer Labs:

AgraStrip®

Test - strips - AgraStrip® is a test tests for determining shelfcline. This is a ready test strip (LFD)
that is used to conduct any analysis. They allow us to carry out the sample of the sample in a wide range
of 3-5 minutes interval. The test-collection we have selected is composed of Whirl-Pak® strips, covered

with micro antibodies, analytical buffers, endings and packages.

O\ -
0 Ve~

Figure 5. Spraying of Aflatoxins with water

193



We conducted studies on secondary samples that were divided into two peer parts. We placed the
first part (control sample) in a closed-fitted vessel, we kept weaving for more than a month. The second

part (sampling test) was verified by the standards of the established standards.

Figure 6. Selection of test-strips and appropriate diligence
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THE RULES OF USING THE QVEVRI VALVE IN
ANCIENT GEORGIA

Tsikarishvili Kh., GuGunishvili D., Tsereteli T., Tsintsadze M.

Georgian Technical University

Summary
The fermentation process is more or less continued until the end of the grape juice final vinification.
This raises certain requirements for the qvevri. From ancient times, winemakers were well aware of these
processes. At each stage of grape juice fermentation, vinification and storage, they have selected the qvevri
valve and the different rules for sealing of it to ensure proper performing of the fermentation processes in

the qvevri and storage of wine.
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Pharmacogonetic and phytotherapy characteristic of the leaf leaf
T. Gigoshvili *, I. Tsomaia, N. Gelovani, A. Chikovani
Georgian Technical University
Summary

Ficus carica is an Asian species of flowering plant in the mulberry family, known as the common
fig. The fruits of Fig, from garden or from forest (wild), mountains or from field are delicios food for every
healthy individual. For individuals with diseas is it also for importance with it reach content.

The Leavs of fig content coumains, wich is mostly presented by psoralen (0,85%-0,91%) and

bergapten (0,29-0,31%). Another substance O-b-D glucoside of coumarin were found. Together with:

flavanoids, tanner sunstances, acids of oxid cinnamon, alkaloids. 96% of seeds oil are triglycerides and
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glycerids, 48% of wich is acid of linolenic. Fruit contents 75% of sugar, C,B,D Vitamins and caretenoids.
Ferments: protease, lipase, diastase and ficin.

The artice observs the description and healing methods of some diseases.
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Cherries and its role in modern phytotherapy

I. Tsomaia *, T. Gigoshvili, T. Tsintsadze, a. Chikovani

Georgian Technical University

Summary

Ripe fruits of sour cherry are belived to have prolific contents: sugar, pectins, organic acids, vita-
mins, mineral substances and microelements. According to the latest research, anthoncyane also were
found in the fruits of sour cherry.

The article observes the laboratory based research over anthocyane in the ripe fruits of sour cherry.
The main topic of our research- anthocyane are seen as main weapon to cure gout, also known as acute

podagra.

I/I3yqe1me COBMECTHUMOCTH JICKAPCTBCHHBIX paCTeHI/lﬁ NP1 UX COBMECTHOM UCITOJIb30BaHUEC

JI.U. Yypanze, M. b. Kaxereaunse, I1. A. SIBuu*

HuctutyT hapmakoxumun um. . Kyrarenaase TOnaucckoro rocyiapcTBeHHOr o

MEIUIIMHCKOIo YHUBEPCUTETA

AoOctpakrT: [IpuBeaens! nannsle 1Mo M3yueHno COBMECTUMOCTH JIEKAPCTBEHHBIX PACTEHUH Pa3HOTo O

KOJINYECTBEHHOMY COJIEp KaHUI0 OMOJIOTHYECKH aKTHBHBIX BEIIECTB, AaHATOMUYECKOMY 1 MOp(dosiornieckomy
crpoenuro. M3ydeHa ux MexaHWdeckas W (apMalleBTHYECKasi COBMECTHMOCTh. [loiydeHHbIE JaHHbIE
MTO3BOJISAIOT CIENATh ONPEEIIEHHBIE BBIBOBI, OTIPEAETUTHh HEOOXOANMBIE YCIOBHS MPH CO3/IaHNE KOHKPETHBIX
[IpenapaTos.

KuroueBble cjioBa: pacTeHUs,, COBMECTUMOCTh, XHMMUYECKHI COCTaB.

OnHuM U3 HanpaBlieHUH pa3BUTHS (HapMaleBTHICCKON OTPACIIU SIBISIETCS YBEITHYCHNE aCCOPTUMEHTA
JIEKAPCTBEHHBIX CPENICTB, K YACIY KOTOPBIX OTHOCUTCS JIEKAPCTBEHHOE PACTUTENBHOE CHIPhE U IpenapaTsl Ha

ero ocHoBe. Pemenne qaHHO 3a1a4l BO3MOXKHO 32 CUET BHEAPEHUS B MEIUIIMHCKYIO MIPAKTHKY PACTEHUH
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HapOJHONW MEIWIIMHBI, HCIOJIH30BAHUS BUJIOB, CUCTEMATHYCCKH ONHM3KUX K O(DHIMHAIBHBIM, HMEIOIIUX
JIOCTAaTOYHYIO CHIPhEBYIO 0a3y; KOMITJICKCHOTO MCTIOIL30BAHUS JICKAPCTBEHHOTO PACTUTEIIBHOTO CHIPhA [1, 2].
IIpenaparsl, M3rOTOBJIEHHBIE Ha OCHOBE PACTUTEIBHOIO CHIPbSl, B HACTOSIIEE BpeMS LIMPOKO
MIPUMEHSIOTCS IS JICUCHUS W TPO(HIAKTHKH MHOTHX 3a0oneBaHuid [1,2]. ExeromHo pacmmpsercs ux
ACCOPTHMEHT M YBEJIMUWBaeTCs KomudecTBO QuronpemnaparoB [3]. [IpemmymiectBa ¢uTonpemnaparToB nepes
CUHTETUYECKUMU JICKAPCTBEHHBIMH CPEICTBAMMU 3aKIIFOUAIOTCS B UX MATKOM JI€UCTBUH U MaJIOW TOKCUYHOCTH.
Hcrounmnkom uronpenapaToB SBISIOTCS JEKaApPCTBEHHBIE PACTEHUS, PECYPCHI KOTOPHIX B ['py3nu JOCTOYHO
BEJIMKH M M3y4YeHBI, HO WCHOJB3YIOTCS B MalloM KojmdecTBe. C IeNTbI0 COBEPIICHCTBOBAHMS KOMIIEKCHON
TEXHOJOTHH TepepabOTKH JIeKapCTBEHHBIX PACTEHWI MPEeNJIOXKEeHBl ONTHMAaJIbHBIE CIIOCOOBI TOXYYCHHS
HOBBIX JICKAPCTBEHHBIX CYOCTaHIMH. BHeApeHWe MaHHBIX TEXHOJIOTH TO3BOJSCT TOJIYy4YaTh BBICOKO-
KaueCTBCHHBIC TMpenapaThl MO MPOCTHIM U DKOHOMUYECKH BBITOJHBIM CXEMaM, KOTOphIe 00ECIeYMBarOT
M3BJICYCHUE BCEH HATHUBHOW CYMMBI COJEpPIKAIUXCSI B pacTeHHEeCOeAMHEHUH. JlaHHbIe CyOCTaHIIMA MMEET
MPEUMYIIECTBA [0 CTETEHH BBHIPAKEHHOCTH (hapMaKoJIOTHYECKONH aKTHBHOCTH U YPOBHIO OMOJJOCTYITHOCTH.

OnHoii 3 GopM MOAOOHOTO HCIONB30BAHUSI PACTHUTEIBHOTO CHIPbS SIBISIOTCS JICKAPCTBEHHBIC
CPEICTBa, B COCTaB KOTOPBIX JIEKAPCTBEHHOE PACTUTEIbHOE ChIPh€ BXOAUT B BUIE TOHKO M3MENBLYEHHOTO
nopormika. Co3laHue TaKUX JICKAPCTBEHHBIX CPEICTB SIBISACTCA OAHUM M3 MEPCHEKTHUBHBIX HAIpaBIICHUN
pa3BUTHs (apMaleBTHUECKOTO TMPOW3BOJCTBA, TaK KaK IO3BOJSIET MaKCHMAIBHO HCIOJIb30BaTh BECh
kommiekc BAB pacteHmii, pannoHanbHO M KOMIUIEKCHO HPUMEHSTH PACTHTENBHBIE pECypChl, H30eras
JOCTATOYHO CJIOXHBIX, TPYAOEMKHX W JOPOTOCTOSIIUX MPOIECCOB MEepPepabOTKU CHIPbS TPHU TOIYUCHHE
meneBoro mpoaykra [3, 4]. OrnamaloT CcTaAuKd OKCTPAKIMH  ONPEIEIIEHHBIMA  PAacTBOPHUTEISIMH,
KOHILICHTPUPOBAHUSI M OUUCTKH SKCTPAKTA, CBA3AHHBIC C OMPEEICHHBIMUA OTEPSIMU OTAEIbHBIX KOMIIOHEH-
TOB, BXOJSIINX B COCTaB pacTeHWi. BakHelmed 3amadell mepepabOTKU JIGKAPCTBEHHOTO PACTUTEIEHOTO
CBIPBSl SIBIIAETCSI COXpaHEHHE BCEro KOMILIEKCAa OMOJIOTHYECKH aKTHBHBIX BeIecTB pacTeHuid. [Ipupomnbie
pactutenbHele BAB  sBisitoTcs nydmiedl  anbTEpPHATUBOM CHUHTETUYECKHUX BELIECTB, ITOCKOJIBKY OHHU
ABOITIOIIMOHHO 0oJiee OJIM3KH OPTaHN3MY YEIIOBEKa, TPAKTHYECKH HE BBI3BIBAIOT MTOOOYHBIX AP (EKTOB U JIETKO
Y4acTBYIOT B OOMEHHBIX Tporieccax. L[eHHOCTh 11eneOHBIX CBOMCTB JIGKAPCTBEHHBIX PACTEHHUI 3aKIII0YaeTCs
B CHHepreTmdeckoM »J¢¢eKkTe OT BO3JCHCTBUS BCET0 KOMIUIEKCA AKTUBHBIX BEIIECTB PACTEHHI.
[onoxxurenbhbIi 3h(HEKT 0T TAKOTO BO3ACHCTBHS HAMHOTO BBIIIE, YeM OT BO3ZCHCTBHUS KaXI0T0 3JICMEHTA B
OTJEINBbHOCTH.

COBMECTHMOCTh JICKAPCTBEHHBIX PACTCHUH TP WX COBMECTHOM UCIIOJIb30BaHWE, KakK IIpH
MIPOM3BOJICTBE HATYpPaIbHBIX JICKAPCTBEHHBIX (POpPM, TaK HETPAAMIIMOHHBIX IIPENapaToB OIPEICIICHHOTO
JIEKAPCTBEHHOI'O HAIPABJICHUS, COJACPXKAIIMX OTACIbHBIE BEIIECTBA C PA3HOM XUMHUYECKOH CTPYKTYpOMH
MOXXHO OTHECTH K OJHOMY M3 MapaMeTpoB, OIpPEACHSIOMUX 3PPEKTHBHOCTh CO3JaHUs MOJOOHOTO
MMOTEHIIMANBHOTO JIEKapCTBEHHOTo cpeAcTBalS]. B pabore MCHoOibp30BaHBI psifi JIEKAPCTBEHHBIX PACTEHHM

M3MeJbYeHHBIE 710 pa3MepoB MeHee 0,2 MM.
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PaccmoTpuM  HEKOTOpBIE W3 BHIOB BO3MOXKHON coBMecTHMOCTH: |.Mexanmdeckas. ODHHUM U3 CaMBIX

WHPOPMATUBHBIX ~ METOJOB  SIBIISIETCA  MCCIEIOBaHHUE CTPYKTYpHO -  MEXaHMYECKHX  CBOWCTB
MOPOLIKOOOPa3HBIX, HM3MEIBUCHHBIX /A0 OMNpPEACICHHOro pa3Mepa, (HMOpOIIKOOOpa3HBIX) pPAaCTEeHHH IO
OTACTBHOCTH, a 3aT€M B CMECSX B OINpEJeNICHHBIX COOTHOLICHUSX. B JaHHOM ciydae clieyeT y4YUThIBaTh
BEJIMYMHBI U YPOBEHb CTaOMIBHOCTH TaKMX BEJTMUMH, KaK CBHITY4ECTbh, YTOJI €CTECBEHHOTO OTKOCA, HACHIITHAS
u o0beMHas Macc.

B T1abn.l. mpuBomsATCS NAaHHBIE MO HWCCIENOBAHUIO CTPYKTYPHO - MEXaHHYECKHMX I1apaMeTpOB
HEKOTOpBIX pacTeHuid. Cy/sl MO TOMyYeHHBIM pe3yibTaTaM BEeJIHMYUHBI HACBITHOW MacChl, 00bEMHON IIOT-
HOCTH M yIJIa €CTECTBEHHOTO OTKOCa BCEX HCIOJIB30BAHHBIX PACTCHUH HAXOIATCSI B OTHOCHUTEIBHO B
OTHOCHUTEJILHO OIMHAKOBBIX Mpeaenax. [Ipudyem, TpyiHO IPOrHO3UPOBATE 3apaHee BETMUMHY CHITyYECTH, T.K.
BEPOSITHO, YTO KPOME aHAaTOMHYECKHX M MOP(OJIOrHIECKUX OCOOCHHOCTEH CTPOEHUS OTACIBbHBIX BHIIOB
CBIPbSl OHAa 3aBUCUT OT psiia APYTHX MapaMeTPOB, B YACTHOCTH OT KO3 HUIMEHTA CKONbXEHUs. TaK,IMcThs
CKYMITUH ¥ MSTBI UMEIOT BEIMYMHY CHITy4€CTH Ha ypoBHE 1,2-1,3 r/cM? CeK., a JUCThbs KPANMBbI U JIUCThS
nofopoxnuka 2,1-2,2; TpaBa Menucchl 1,14 r/cm?., TpaBa ThICSYEIUCTHHKA 1,64 T/CM?, a TpaBbl 4epenbl U
3Bep000s COOTBETCTBEHHO 2,77 1 2,1 T/cM?. DTOT MOMEHT HEOOXOIMMO YUHTHIBATh IIPU CO3AHHE PEATbHBIX
JIEKapCTBEHHBIX CPEICTB.

[Ipu uccnemoBaHue BIMAHUS Pa3IMYHBIX KOMOWHALMN PACTUTENBHOTO CBHIPbS Ha MEXaHHUYECKYIO
COBMECTHMOCTh IIPH COBMECTHOM IIPHCYTCTBHUE, IOJyYEHUE CMECEH PAaCTEHUM OCYILECTBISUIM MCXOAS M3
AHATOMHUYECKOTO CTPOEHUS CBHIPBSl (JIMCTHS, IBETKH, IIOJBI, KOPEHD) U KOMOWHHPOBAIN TaKUM O0pa3oM ,
YTOOBI B CMECH OBUIM OBl PACTEHUS Pa3HBIC IO CTPOCHUIO U MOP(OIOrHYeCKUM mpu3Hakam (tadi. 2). Oto
7aBaJI0  BO3MOYKHOCTb 3a CUET  COCTaBJICHHS pEIeNnTyp cMecell HW3MENIbUEeHHOTO ChIpbi C pa3HbIM
AHATOMHWYECCKHUM CTPOCHUEM )Z[O6I/ITC$I IMPAKTUYCCKU IMMOCTOAHHBIX CTPYKTYPHO - MEXaHUYCCKUX XapPaKTCPUCTUK
BO BCEX KOM6I/IH3HI/IHX. HCCJ’IGILOBEUIOCB BJIMAHUSA pa3JIMIHBIX KOM6I/IH3HI/Iﬁ Ha MEXAaHUYCCKYIO0 COBMECTUMOCTDH
MpU COBMECTHOM TipucyTcTBre. Cy/is IO TIOyYeHHBIM pe3ysibTaTaM, YTO B cOCTaBaxX MOJ00HOW KOMOMHAIINU
B OIpEJICIEHHON Mepe HaloaeTcsi H3MEHEHHE CTPYKTYPHO - MEXaHWYECKUX TOKasaTeleil, YTo BeposSTHO
CBSI3aHO C YaCTHYHOH NOJISIpU3anyeii N3-3a pa3indHbIX TeOMETPUIECKUX POPM U aHATOMUYECKHX ITapaMETPOB
COCTAaBJIAIOUINX IMOPOIIKOB. OIlHaKO, 9T H3MCHCHUA HaXOAATCA B JONYCTUMBIX BCIMYHMHAX U HE MOTYT
nmoMeuiaTtb )Z[&J'II)HGEIIHGMY HCIIOJIb30BAHWIO CBIPbA AJId NPCAIOJI0TaCMbIX HYXKI.

2. dapmaneBTHYECKasd COBMECTMMOCTh. OHa CBf3aHAa C BOSMOXKHOCBIO B3aHMMOJACHCTBHS HE TOJBKO
OMOJIOTUYECKH aKTHBHBIX BELIECTB U3 PAa3HBIX PACTEHUH , HO U M3 OAHOTO PAcTEHMsS NIPU PACTBOPEHHUE €TO B
Boze n10O0 B APYrMX PacTBOPUTENSIX. B CBA3M ¢ 3TUM HEOOXOOMMO 3apaHee PaccMaTpUBaTh XMMUYECKUIH
COCTaB PpACTEHHH M BO3MOXKHOCTb NPOTEKAHUS XMMHUYECKHUX peakuuil Mexnay HuUMH. Hapsay c atum
OIIpeeNICHHOE BIMSHUE MOXKET OKa3bIBaTh BelMUKMHA pH moimydaeMoro 3KCTpakTa M €ro JU3JIeKTpHyecKas
MocTosiHHas. XHMMHYECKHMH COCTaB pAacTeHUH HccieqoBajca MO 5 TOKazaTelnsiM HauOiee BEpOsTHO
OOTIPEICIAIONINM OHOJIOITYECKYI0 aKTHBHOCTh. Cynsi 10 NPHUBOAMMBIM JIaHHBIM, Majl0 BepOsATHa

BO3MOKHOCTb HNPOTCKAHUA XUMUUYCCKUX peaKL[I/Iﬁ (TGM bonee IIpu XpaHCHUC B CyXOM COCTOHHI/IC) MCKOY
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HHUMH. TCOpCTI/ILICCKI/I HEBO3MOKHA U B OHOJIOTHYCCKHX KHUIKOCTAX (J'II/I6O UMMUTHPYIOIIHUX I/IX), HO O3TOT

BOIIPOC B K&XKJJOM KOHKPETHOM ciydae TpeOyeT JOMOTHUTEIHHOTO N3yUEHUSI.

Ta6u.1. CTpyKTypHO - MeXaHUYecKHe CBOIICTBA MOPOUIKOOOPa3HbIX pacTeHU

Ne Ha3zBanue pactenus Chlty4ecTs, Hacpimnas ObbemHas VYron €CTECTBEHHOTO
r/em? cex Macca, IUIOTHOCTB, OTKOCa
r/em® r/cm®
1. DeHxens oAl 1.03 0.43 0.47 30-35
2. JleBsiciit KOPHHU € KOPHEBUIAMU 1.99 0.45 0.52 30-35
3. JlaryaTka KOpHEBHUIIA 1.78 0.55 0.46 30-35
4, Yepena TpaBa 2.77 0.39 0.46 30-35
5. MsiTa nekapcTBEHHasl  JIUCTbA 1.33 0.39 0.48 30-35
6. Kparnusa nmucTbs 2.22 0.41 0.50 30-35
7. CKyMIUsi KOXKCBEHHAS JIUCThS 1.21 0.43 0.55 30-35
8. THICSIUSTUCTHHIK TPaBa 1.64 0.30 0.38 30-35
9. TTotopoXKHUK JTUCTBS 2.15 0.57 0.74 30-35
10 3Bepoboii TpaBa 2.10 0.68 0.90 30-35
11 Pomarrka anreynas LBETKH 1.19 0.28 0.33 30-35
12 Mangeit muct 1.56 0.36 0.47 30-35
13 DBKAJIMIT JUCThs 1.81 0.39 0.45 30-35
14 JlaBpoBHUIIIHS JHCT 1.92 0.47 0.46 30-35
15 Menucca Tpasa 1.14 0.34 0.49 30-35
Ta6u.2. CTPYKTYpHO - MeXaHMYeCKHe CBOICTBA cMeceil MOPOMIKOOOPa3HbIX pacTeHui
Ne | Ha3panue pacTeHus ChltyyecTs, Hacbimnas Oo6bemHast YTroJ1 ecTeCTBEHHOI0 0TKOCA
r/em? cex Macca, IJIOTHOCTb,
r/em® r/em®

1. ®deHxenst  WIONBI, JIaMYaTKa  KOPHH, 2.04 0.40 0.50 30-35

KpanuBa JIUCThS, Maies JIUCThs
2. | denxens IUIOABI, JIANMYaTKa  KOPHH, 2.35 0.42 0.52 30-35

3Bepo0Ol TpaBa, poMallKa anTeyHas

L[BETKU
3. | denxens TUIONBL, JIaT4aTKa  KOPHH, 2.04 0.40 0.50 30-35

TBICSYCNIUCTHUK ~ TpaBa,  MOJOPOXKHHK

JIMCTBS
4. | denxenss TwOmBl, 3BepoOOW  TpaBa, 2.04 0.38 0.50 30-35

poMalliKa anTteyHas LBETKH, MOJOPOXHHK

JIMCTBS
5. | Jlamyatka KOpHHM, (QeHXems  IUIOABL, 241 0.40 0.50 30-35

3Bepo0OH TpaBa, poMallka anTeyHas

LBETKH, ACBACHUIa KOPHU U KOPHEBUILIA
6. | Jlamyatka KopHHW, (QeHXens  IUIOABL, 241 0.40 0.50 30-35

3Bepo0Oi  TpaBa, poMalika anTeyHas

LBETKH, IMMOJAOPOKHUK JIUCTHA

Ta6a.3. Conep:kaHue HEKOTOPBIX OMOJIOTHYeCKH AKTHBHBIX BellleCTB B PACTeHHIA.
Ne | Hazpanme pacrennst | Coxmeprkanne Coneprxanue Conepxanue Coneprkanue (I1aBOHOHIOB, %o
JyOMIBHBIX OpraHUYecKuX oNucaxapuioB, %
BelIecTs, % KHUCIOT, %

1. | JlamyaTtka KOpHM 20.76 3.23 2.23 0.59
2. 3BepoOoii TpaBa 471 1.18 5.16 3.27
3. | Pomauika userkn 6.28 1.86 7.50 2.04
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ITo10poXKHUK JIUCTBS 3.25 1.85 12.88 1.06

Jessicun  KOpHH € 0.67 1.15 2.14 -

KOpHEBULIIAMHA

DeHxes IO IbI 241 1.23 7.60 1.20
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To the problem of compatibility of medicinal plants when they are used to-

gether.

Churadze L.1., Kakhetelidze M.B,. Javich P.A.
TSMU I. Kutateladze institute of pharmacochemistry Thilisi Georgia
SUMMARY

One of the directions of development of the pharmaceutical industry is to increase the range of medi-

cines, such as medicinal herbal raw material and remedies based on it. The solution of this problem is possible

due to the introduction of traditional medicinal plants into the medical practice; the use of species with an

adequate resource base that are systematically close to the official ones, complex use of medicinal plant row

material. Another form of processing plant row material are medicines, which include them in the form of

thinly floured powder. The creation of such medicines is one of the promising direction of the development of

pharmaceutical production, as it allows maximal use of the wide BAS complex of plants, efficiently and com-

prehensively utilization plant resources, avoiding fairly complex, time-consuming and expensive raw material

treatment processes to obtain the target product. Usual technological stages of similar processes disappear. The
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paper presents data on the problem of compatibility of medicinal plants in a thinly powdered state with a size
of less than 0.2 mm. With different quantitative content of biologically active substances, anatomical and
morphological structure. Their mechanical and pharmaceutical compatibility has been studied. The obtained
data allow us to make certain conclusions and determine the necessary conditions for the creation of specific

preparations.

1336250-30¢0b3900L MY393GHMOLS s Fomgdols ¢gdbmenmyools 89333905 3mdolols
Aoob L593MbSEM Bogsbol gsdmygbgdoom

b. 8099¢583000", o. 3063597, 0. Bogs33, 0. 3309509, J. B3303539

Lsgs®momggarmls $gdbozm®o «boggdlodgdo

3960L 45609369900 Lobgd, 5ML3FMOLO JuMYEHOIOMBOLLL, TJodegds 25dMOfg0ML A6gds-
29609md0ol 335¢090500Mds, YI3MIL0S, MZ0MTJRLYOOL 39000 JdS, BLOJMLMEFOSWMMO SI3ESFO-
ol s®m393s [1,2].

056599060M39 3mLIGEHMEMAO00L g6305M9d0L gPM-9Mo 36033690Mm356 T0ToMmEgdls
0o00M5y9bL 3560l (330093900l 3009300l FoMgasbo IgmmEgdol 899353905, GMTgE0E 8mo-
393 30MWMP0IM0, J0d0IMHO, BODBOIMOO BoJBMMGO00 Hgdmddngdol Y39msby 3MmMglven
9900m0L, 350 M0l 30e0byMm 305l [3-9]. MBS 50060d6ML, MM EgoLsmzol AsdmYqby-
0@ 9900090L 2598605 B53MmEM03 1o30L9dEMYd9gd0, B39B)dgd0 s M3MB396909d0. 3OrMBgLOM-
Bogr®o 3139EH030L IM35¢0 LsdMsgds (37 9093l 930IM TN dsm0YMHT0. obobo M3o6rs-
A9LO© godm0ygbgds MMM 395601 3MMBOWSJBHO0ZMNMO s (3530 LBOAOEGDS. 335G I
B0BoMmMYH30ME FgmMmEIdL, HMIAWIILSE 99300 3OMBOEsEH039M0 Inddngds s OHMIIOMNO
98399B0, 3oBbosm M39B3969d5ms BoMINM 139G, MoYD MEMYBOBIBY sbabab 565 FomEHM
5Q0WMdM03, 5589 LoLEGHIING dmgddggdsl, 0bgdEom®o FgmmEgdo-Lsd3ME@mbowm 3693565~
A9o0L 8993565  MIMsm©  ©YMTS0 353806090 M0s  SAJB0m  39H0MEMB,  Flsdem
390939000 - 069g3ool 335¢0b, 39053HMIGd0L sSOLBYIMIOM, SEGMHROMWO M1959d(309000).

9600-9600 439w5Hg InmMbM3bs© 3MHM (39O M0Y0 20960 60dbgdol 3mEg]ioolmzol
06008 5y9bL Bb3gssalbgs Lobols 3o obyo. JumYBH03MMHO 3EsLEGH03MNMO JoMEMYGdOL 5TGMH0IMEO
LoBMA9MId0L (ASAPS) mB0E0swM0 BEsGHOLEG030m, 30obyol, d9dsbozmGol 6 Jodommol,
36MHM(390YIMYO0 03539096 533-00 BoE9090I00 3013930 3IM0 3MIM(39IMGOOL NGO M ELICMdOL
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d9mmbgEL. 8500 FmMobss 5369l 939OBsEMds, OHMIOMSE 9350JOMWDO 9GO 9GS FoBGHM
InDsMEMOOL, 565990 BOHILEOW s153003. IMb399930m, 5369 50060TbYdS F535353900L 3%-bs s
Jowgdob 12%-3do, 25-48 farob sbs3do [5]. 53691 39035996GMBMM0 33MBsMdOLLL dorfigmer odbs
39033910 §oM3s@gd9d0, 0993d Y39ws ©EJoLLM30L 3BbMdoE 5369l Lsd3MEbsem 3601935M5BHL
2309Bb0s  259Mmygbgdomo  J9HB©3900. FsQo0Ms©, 0DBMEBHMYGH0bMmobom, €93mIgboMgdEo
OISO @mbom 0,5-133/39 §mbsbg, mgcs30s 0f393L 00 339MO00 95399GHJO0L Foerdmgabsls
(&9053H™A96Mds, 030©MMO 3300l MM393900, bgowod0, IMTSGHOE0, 1530, LoblMmgdOLS s
3996009%0L 330300, MIoL (33969, Lobbegbs 3b30M06 s bbg.)[7].

30¢00bgg0Ls o BIMHOYOL T9dE0sm 3560l BYI30MOIL 33RO VX MNIOOL M5dEYbodg
360l ImEogds. gl sbgbl 3meoggbols s gEslBobols Asdmd«dsgzgdol, sHowro MxEM9IdOL
»05050900L“ LEB0TMEOMYISL. Foon ImMJIgJIL LRIz “YEI3L 39601 F1T0Z0 Fobobegdols
0bgdM030 36OHM(39L0. 300139E03MOO LTS gdYdOL T9IZ9Md0M Ob BJoMIEYDds. 53555050 BZMSBJOOLS
@5  30e0bgd0l  M9;393GvEMmsdo  Jgol  Lbgoolbgs  s36MsH03900, 08593900, 60309690900,
9003 bgal Mfiymdgb 3560L 33985L5 S T30Sl s 5.9.. B3MHBYO0 F90(39396 L3gE0SE O
30050 Bsffowslzqdl, MMmIwgdoE 03U9ds IMBOEYGOIWO s ITdEYH0s6gdgo 3033Mb9b-
3900m, 053 byl MHgmdL 3mEbowo MxMHgEIdoL GHMO30900L 0300 530S, 4sdmoynbgds
6900LdogeH sbs380 s 3960l bgdoLdogmo GHodol dgdmbggzsdo. s8dgMEesgzo bsfowszgdol Laboom
39900996905 MmO Meebmo, oby Jobymswmo 6030096Hxd9d0, BogsWoMH, 39aDs, 3o70560
0900396569900, Lbgsslbgs 9;39656M9900L §3Mows© ©gMEds3gdMwo bsfowszgdo (3s3aol,
Bmdol, Bgmolbogrols 3790306 bsFMFo, §3Mr0ws ©odwmEdsEgdeo 9396509900 s bbg.), mobol
3L g00, Bgmzbm®o 3mmodgMH Mo dMOHMNIWGdOo, (3300l bsfows3gdo s 5.8. 3oeobygddo
3 x3530000MJL003553900L (AHA)-20003meol, GAol, 6/3ol, yo@dbol, w3060, odmbol, g3sdwob,
96 393930000 Jl0T553900L (BHA)-Boero3gowol 859356 s GHM0gdanm®ddo®mdzogol 3sdmygabgds byl
Mhgmdl 3560l »xMggdol MBO™M  0bGHIBLOMG  Mga9bgEsEosl, §3Mowo  bsmFqdol, 369U,
3030996360 @ogdgdol ImEowgdsl, 95399dEIM0s 53691 s (3b0dosbo 35601 F3MMbIEMBdOLLL. J306-
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Pa3pa60TRa peuenTypsl U TEXHOJOI'MHA MMOJTYICHUSA CKpﬂﬁOB-HHJ’II/IHFOB, coaepikalux

JeyeOHy10 rpsasb o3epa Kymucu

MumenamBuian X. T.*, luauanze T.I', Uukapa ML.JI, 'a6enaa M.A., bBanukanze K.T.

I'py3nHcKuil TEXHUYECKHH YHUBEPCUTET

Pe3iome

C ucrnosb30BaHUEM psiia BEIIESCTB M3 MUHEPAIBbHBIX U PAaCTUTEIBHBIX pecypcoB ['py3uu paspaboTan
COCTaB U pelentypa 4-Xx BapuaHTOB CKPaOOB-TMJIMHIOB. B MX COCTaB BOILIM COCTaBHBIC YaCTH JIOHHOH
neueOHOM rpsi3u o3epa Kymucu (I'py3ust), macia W SKCTPaKThI, COJEpPIKAIIUECHd B PACTCHHSX,
npouspactaomux B ['py3un. Pa3zpaboraHa TEXHONOTHUsS MOAYYCHHS CKPaOOB-MHJIMHIOB IO MPeaiaracMbiM

peLentypam.

Development of recipe and technology of scrub-peelings containing therapeutic mud of

lake Kumisi

Kh.Mishelashvili*, T.Tsintsadze M.Chikava, M.Gabelaia, K.Batsikadze

Georgian Technical University

Summary

With the use of a number of substances of mineral and plant resources of Georgia is developed the

composition and recipe of 4 variants of skrab-peelings. Their composition includes components of bottom
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therapeutic mud of Lake Kumisi (Georgia), oils and extracts from plants growing in Georgia. Is elaborated

the technology of skrab-peelings receiving according the suggested recipes.
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Paspa6GoTka penenTypsl KpeMOB AjI1 KOCMEIeBTIYECKOTO JIEY€HUA PA3IMIHBIX BUOB KOXXH
sunmkuwins C. A, Hunnaaze T. I, Asua I1. A., Mumenamswiu X. T. Illamuamswin H. B.
I'pysunckuit TeXHU9eCKHUH YHHUBEPCHATET
OpHO#1 13 OCHOBHBIX ITPOGJIEM KOCMEIeBTUIECKOTO JIeYeHUs KOXKHU SBJIIETCS TOA00p Kpema COOT-
BETCTBYIOIINI TUITY U CTPYKType Koxku. OGBIIHBIE KOCMETHYECKHe KPEMBI, COTepiKalliie TeKapCTBeHHbIE
BellleCTBA CHHTETUYECKOTO IIPOMCXOXKIEHVs, He BCerfa HMeloT yedeOHbIN addeKT u vame HUrparwoT
MaCKHPYIOILYIO OT/e/IbHbIe HeJOCTATKY KOXKU poib. IloaToMy 1esecoo6pa3HO BBOAUTE B KpeMbl Macja U

OKCTPAKTBhI, IIOTy9d€MbI€ M3 PACTUTEJIPHOTO 1 JXMBOTHOT'O JIEKADCTBEHHOT'O 1 ITHIIEBOTO ChIPhA, O6]Ia,Z[a-
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folye GONBIINM CPOACTBOM C KOXKeil u GoJiee TIyOOKO IMPOHUKAIONIYE B OIpeZie/ieHHbIe ee CJIOH. JTO
crocoGcCTByeT 6oJiee aKTUBHOMY JIeKapCTBeHHOMY 3 deKTy.

Paspaborana penemntypa psza 4-X BHAOB KPeMOB C YeTKOM HAINpPaBI€HHOCTBIO [JII JIe€YEHUS
OIlpeZleJIEHHBIX BHZOB KOXH, COZepXaiue  OHOJOrMYeCKM aKTHBHBIE BEIECTBA DPACTHUTEIBHOTO
IIPOUCXOXKIEHHS TN00 UX aHAJIOTH.

KauecTBO Kpema OIieHIBAIOCH IO CJIEAYIOMUM IIapaMeTpaM- BHEIIHUI BH/, IIBET 3alIaX, CTabMIb-
HOCTb IIPY XpaHeHUe, CTAOUIBHOCTD IIPU IeHTpUu(dyTrupoBaHue U U3MeHeHNe TEMIIEPATYP, KeIaTHHOBBIH

TeCT.

Formulation of creams for cosmeceutical treatment of various types of skin

GvinJiliya S. A, Tsintsadze T. G., Yavich P. A., Mishelashvili Kh. T. Shashiashvili N. V.

Summary

One of the main problems of the cosmeceutical treatment of the skin is the selection of a cream
corresponding to the type and structure of the skin. Ordinary cosmetic creams containing medicinal
substances of synthetic origin do not always have a healing effect and more often play the role of masking
individual skin imperfections. Therefore, it is advisable to introduce into creams oils and extracts obtained
from plant and animal medicinal and food raw materials that have a greater affinity for the skin and
penetrate more deeply into certain layers of it. This contributes to a more active medicinal effect.

A formulation of a number of 4 types of creams with a clear focus for the treatment of certain types
of skin, containing biologically active substances of plant origin or their analogues, has been developed.

The quality of the cream was assessed by the following parameters: appearance, color, smell, storage

stability, stability during centrifugation and temperature changes, gelatin test.
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3. 5065805 §.3., 339OF0NIE0 .3., 9MOLMS30 §.3. 35€0sLGHMAoL GHdoL 93:mLoLEJIOL IbsLOS-
0995, Lodomm3gml d93bogMgdsms ghmgbreo s3509d00L doi3by, Jodoolb bg®mos, 2017, & 43,
N 2, 227-232

4. 5065005 9.3., 339OH0MY0 .3., JOOLM3530 ©.3. 35¢0sLGHMIOL BHOOL fywols g3mjodow®o
33w935 , bOJoOMZ9W ML JodomEo Fm@Mbowo 17,10, 2017 g3. 218 -224

5. Abramia G, Goljjashvili A, Rigvava S, Natidze M, Japarashvili N., Gverdsiteli L., Eristavi D
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Assessment of waters of the lake Paliastomi in accordance with the requirements of EU

Water Framework Directive
Abramia G.V., Gverdtsiteli L.V., Eristavi D.V.
Georgian Technical University
Summary
According to the requirements of the EU Water Framework Directive, the lake Paliastomi quality
assessment is based on the results of water, bottom sedimentation chemical and microbiological analysis.
The solution of environmental goals and tasks require the development of the water resource

management of the Enguri- Rioni river basin lake Paliastomi.

OLIEHKA KAYECTBO BOJbI O3EPO ITAJIMACTOMM B COOTBETCTBUU C
TPEBOBAHUAMMN PAMOYHOM JUPEKTHBEI EBPOITEVICKOI'O COIO3A 11O BOJE

A6pamusi I'.B., I'sepguuresnu JI.B., Dpucrasu /I.B.
I'pysunckuit Texuuveckuii Y HUBepcUTeT
PE3IOME
B coorBercTBUHM ¢ TpeGOBaHMAMH BOAZHOW pamMo4HO#l aupekTuBsl EC omeHka KadyecTBa o3epa
[TanmacToMHu OCHOBaHA Ha Pe3yJIbTAaTaX, XUMUIECKOTO ¥ MUKPOOHOIOTUYECKOTO aHAI3a BOABI U JOHHBIX

OTJIIOXKeHUH. PemeHme mpHpoOsOOXpaHHEIX Ieneii U 3amad TpeOyeT paspabOTKy IUIAHA YIIPaBIeHMA

BOIHBIMU pecypcamu o3epo [Tanmacromu Bxozamero B 6acceiH pek DHrypu- Puonu.
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J- BgLGsambol Ggtm8gbsebmdms JsMbbogsb gsu®dzgmeo 8536y bogmogtgdsoms
23MJodow®o 8gg351gds LybmbMMo (33¢0Egdol dobgz0m

6. 2025M6M0*, em. GOFoMN o, 5. Lv©®dogs2, B. HMdsdoda?
303> Q. 339N Y 'JM003 J

1*bsgotonggemls ¢gdbozm®o mbogg®lio@g@do

2 5gsMmmz9eml 39d603mM0 MboggMlodgEol 3oMmmIgEgmMmEMaool 0bLlEGOGHME0
3BgLBogmbol BgMmBgbsbmdms Jo@babs

690 dg: gobbomwos J. BaliGenmboli oMM bsbmdms Js®Bbob 29530390 sgMm-
bemeol 999509969 35369 B030m09MHGdsMS 3MB396GHME05MS 330 gdgd0 2018 ferol gbmbmeo
(3300¢90900L dobg3000 s om0 93mJodow®o Tgzgsligds

93MEMA07MH0 30MdE9dgd0 bdxEbogMM-39d603MM0 3BrMAMLOL Msbsdgz0 IM3wgbss. ogo
©O9LSE 9GO0, 530GHMI 5©F0bMs KX IBIOMYIMIOL 335 VS MLOROMbM LsbogmEbam
2396M99mb d96560BMb9gds BydolldogMo Lobgwdhoxkmlismgol, dso FmEmOl LodsOmzgEmbmazolss, 306~
390 9L0 53m356099.

L5doM39w Mo 5GIMBRIOME0 35900l IO0BIMMIdOL JOMOMSO [YoMHMmgdos: 53EME™IBL-
3mOG0, 9696093030 BydG™memo, LsdMghzgem Md0YJHYd0 s LMol dgEMbgmdol atygdo.
LodM9H39M BMb0IL 93MWMYOMMOE JMM-gOHD O MYR0Mbl 09329336905 BILEBIBMBOL G-
0060, LOWHE PO F53YdS FobYsbMTol 3b(396GHOBEO.

dbmgwomdo §o03mgdme 39gHmdgbsbmdms dmMol dsbysbrdosbo 89650bmdgdol Momg-
Bds 40-45%-1 995099bL. 565618056 BgOHMTG6obMdGIL sHomBmgdl: Bobgomo, LsdbMgom s836M03s,
05360, LEGFMIBYJNO, ¥3650bs, 533, 639905, 06EMYMO, dMVDBOEI0S, Judsbgmo, LsdbMgom 3mEgs,
399039, 93LEO 0.

B9LEHIBMbOL BgMHMIGbsbMdMS JoMbsbsdo (Bgd) 5955950 50bMBY6 LoeroMTsbYs6xAbs (120
oL . §9wofodo) s LEFMOEMBILIOMBIOL FIMMAsBABMAL (11 smsbio &. Fgwofsdo).
BoLEGOIRMOOL BgMMEY6EBMBMS JoObobs 8gdsMYMBL Joesd BgliBsnmbdo, Lods@Mbbml JmBs Ne 9-do.

2017-2018 §ergddo B396L doge dgbfiagerowo 0dbs BgbGexmbols 3gHmdgbsbmdms JoMbbols

3946mmyorMo 30HmEqLo, sg39 398Mm33wo 0gbs 5EHMLGBIOHO 359600l Tsd06AMEMmdgEO
596HMmbMEgdol Homdmgdbolb {gsermgdo s mM300 59MHMBMEOol 99dsagbguo 3033mbgbEgdo.
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G9dbmmyom®mo  3GmiEgbol  dgbfegerol 99090  ©s0bs, MM 5gHMbBMEgdol
§o03mddbol §gsmmgdos: bgwgmeol dmdbsgdol Mdsbo, Fobol 4sdm©bmdol Mwdgargdo,

Lo0obsE HoMmBmoddbgds s9MMBMmEo, HMIgwoi 99ygds 890Ya0 ©s35006dMMHgdgo bogomo-
9690930b6: mA0MHEOL OMJLOWO, SHBMEOL OMJLoO, bSHA0MBIOL MJLoO S 3EZgMO.

3M30M0L 0MJLoo (SO2) sGOL YBIOM s 833900600 bLYIBOL S0GMO. I306Mg 3MBEIBEGHMSEOOLSL
(20-30 9/33%) 0fi393L 90530560l 30MHOL VMHMTo MBLHLOSAMZBM 290MU, 500D0sBYIBL Lalibordo
239005 O M350l MO390 QoMLL. LB Bz Fgoygbl 3-6 dp/33-b. SO2-0l Bgdmddggdols
00050 Y39obg IgMdbmdosmgs §ofizmzsbo o FmmErmgzsbo bggdo, 306506 0go 3MM3©IdS
BN EgoLy s (ofizgodo. 3s9Mdo 0.23-0.24 3p/3% 36396@G 53005l bgds Bodz0l Aobdmds 2-3 {erols
29685300530 BmGHMLobmgBobs s {ofizgdol Lwbodaol ©sM®39g30L 89gys©. sbsEmyom®o
(33%090900 5006086935 BMMEM356 bggddo 0.5-1.0 9p/8% 36(396GHEs300LL.

sBmEHOL @omduoo (NO2) Mx39mHM s MLbm 50605, 500B0BYIOL 5ET05BOL Lolbog mEys-
Bgdl, 49bLs3MmEMd00 1d0dos 08 Joesdqddo Loog 93BHMI6J969g00b QsdMbogMd3g3 Bobdom-
0950050906 MBM0gH»IMJIggdolsls Fo0dmddbosd Bm@EHmdodon® Ldmal. dmfodergs ofygds
dbdydo bggwom, GMIgwoi dwwoggds 3mb63g6GMmoE00ol dmds@gdolsl. NO2 ofgg3l 306mwg-
006905, 1530l 3H3030Wl. 359630 10-20 /3 3mb6396GMsE300LSL Fgoa®dbgds Lmbo, beowrm 3 dy/d3
363963 5300LsL 30 3069gds. NO2 1M »09MHJdggdL IH35¢0 FoLoErslmsb s sM3g3L ob.

BobdoMdsol mdboo (CO) s®ol Lobberols dbsdo. Bgdmddggdl bgMzme s ywen-
LoLbdoMM3ms LobEGHYsDY, 0393V ™30l 3HI030Wl, MO3dMHLLZY3L, 30MHMYd0bYdL, dmmiszgb-
ML, bmm3zsl, 30196Bbzsl s Logzowls. CO-b Fowsro 3mb39bEHMIG00LOL 5@0s6OL Loggom-
J9d80 0BMHEYds 3MEBSE0S O M938MMLb393s, sd0@Md CO-b 3mbi396¢MoE0s 359080 »bs 890~
30Mm©IL 1.5-x96.

333960 go3agbsl sbgbl Lolbod MmEYbMgdBY. Bgws Lolimbogd 3bgddo owgdgds 10 93/0-
9009 BMIoL baofoars3gdol 80-90% s Fbmenme 10%-0g 1-2 93/3 Dmdol bsfowrszgdo, gow@zgdol
50390 y® Boffoedo 0ggdgds 1-2 83/8-89 BmIol bsfoerszgdol 70-90% s wgdm diocg bofo-
@53900.

B39bL BogM 259m33gme 0dbs 2018 fiewols bybmbmMo 33w0wgdgdol dobgzom sBmEol
©0mgbooL, AMPOMEOL EoMmJloOL, BsbdoMdsol mJuools s B3Ol 3mbi3IbGHMsEG0sMS
(33%090900, OHMIGELms 36093690 mdgd0 Im3gdMeE0s 30639 3bGOEdo.

3M30MOoL omJloolL 3mb3agbE®Ms30900L JodlodsermMo 3603369 Mds BodloMmEgds B~
gbyby, dsmEGHob mgz9do (0.0589 dp/3%), begrm dobodsgrm@mo 3603369wmds 3o dsoliol mz39do dgsco-
396U 0.0475 9/33-1 (Bobsbo 1).
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3bMoo 1. 590mBmeols 9995099690 35369 6030009MddOL 3mbE3gbEHMG0sms 3608369 mdgd0

(2018 figevo)

®399%0 S02 (33/8%) NO2 (83/3%) CO (3y/3%) | 3339t (B/3°)
05635600 0.0500 0.0604 0.8900 0.4000
98963500 0.0550 0.0608 0.7300 0.3500
3oOE0 0.0589 0.0605 0.6077 0.3700
536000 0.0517 0.0604 0.8051 0.3500
dsolio 0.0475 0.0613 0.8903 0.3000
03b6olo 0.0524 0.0607 0.8980 0.3700
030bo 0.0491 0.0615 0.7384 0.3780
5330LEH™ 0.0488 0.0608 0.7304 0.3720
LodBgddgeo 0.0545 0.0610 0.6709 0.3660

2018 ol bgbmbyemo 33wowgdol obg3zom 939090 0dbs S9MMBMEOl 99dsgbgwro
3033mb9bEH 900l 3mb3g6E®s30ms (335¢gd5MBOL sALEHZYIO OYMHTJO0 (Bobsbo 1-4).

SO2

0.0600
0.0580
0.0560
0.0540
0.0520
0.0500
0.0480
0.0460
0.0440
0.0420
0.0400
o £ & < & & S 0
e :

BsbsBo 1. gmaoMol omdlool 3mbEgb@Mmsgool (335egdsmds 2018 fiemol g bmbm®o
33oegdol dJobgzoom

3Bm@GHol omgdubool doduodswrmo 3603369 ™ds 500bodbgds 4oBIRbMby dsolols mzqgdo
(0.0613 8p/3%) s 51939 Bogbmwolb 3gM0mEdo 03wolol mzgdo (0.0615 8y/3%), beagrm dolio dobods-
960 8609369 mds - 4obogbrabg s3Howol mzgdo (0.0604 dp/d%) (bsbsbo 2).

NO2

0.0620
0.0615
0.0610
0.0605
0.0600
0.0595
0.0590
0.0585
0.0580

6555%0 2. 5500l omgloEol 3mBEIBEMIEO0L (335¢dMdS 2018 fiemols by BmbMGo 33eoEgdols
dobgz0m
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cOoO

0.9500
0.9000
0.8500
0.8000
0.7500
0. 7000
0.6500
0.6000
0.5500
0.5000

BobaBo 3. 6sbdoMmdsol Mmool 3MbEg6EMsE00L (335¢gdsmds 2018 ferols g bmbaymo
330gdol dobgz00

BobdoMd5000l MmJlLool 3MBEIBEHME0S Y39esBg om0 BITMMTo 063Gl mz9do (0.8900
3y/8%), 8900099 9306905 Jobo 360d3bgeMds Q5BIRLMYDbY s 093l Jobodsy® 3603369 MdIL
3omEoL m39do (0.6077 9/3%), bmrm olgg 0bBMEYds dobo 3mbi39bGHME0s FoboRbebg dsolols
03900 5 35gdlodsene 3603369wMdL 50)g3L Boxbwedo 0gboliol mzgdo (0.8980 d/3%) (bsbsbo 3).

33360L Fodbodoeemo 3mbEgbGHMms30s BodloMmgds BsdmEOl Lgbmbby 06300l m39d0
(0.4000 89/3%), y39wsHBg BO 3mb396EME0 30 500b0dbYds Yobogbmw by, Jsolol ;mgzgdo (0.3000
3y/3%), bmem 89005690000 0DMH©Yds Bogbmando, 0gboliol mz9gdo (0.3700 dp/0%) s 8989 0399030
3603369 m© 033w9ds (bobsbo 4).

AGEH3Z3)H0

0.4500
0.4000

s -
0.3500
0.3000
0.2500
0.2000

e o & < & & &5 NES I

5 5 = o = 33 = S T
& =S = o= o o5 =55
ol 3 D
e ~D

Babsbo 4. 93M0L 3mbEgbEHME00L (335¢gdsMds 2018 femols Lgbmbm®o 33Eomgdols dobgwzom

5060250, J. BgbAIBRMbOL RIOMIYBsEDMBMS JsMbbosb F9xMI39mwo sgMHmBMEOl g3md-
909960 330930l 9900939 0B, M3 893509090 3m83MmbgbEJdOL 3mbiE9gbEGHMSE0gd0 LyBm-
B0 330093900l dobg300 56 50gdsEgds D3OI ©ILYIZ)d 3MbEIBE®I3090L. sdoEmd
396M99mbEOE30000 MZ5¢BsDBOHOLOM o0 56 F95d30 360369 M3560 (33€0Ed9d0 5GIMBGYHMEO
35960b ©sd0b6d©M9dsdo.
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ODKOXMMHUYeCKas OlleHKa BPeJHBIX BEleCTB, BhIAEIIEMBIX Ha (peppocIiuraBHOM 3aBoze 3ecTadoHU

ITyTEM CE€30HHBIX H3MEHEHUMI

H. T'uraypwu 1 *, JI. I'Beppuurenu 1, A. Cypmasa 2, 3.Po6axuzze 3

1 * I'py3uHCKMi TEXHUIECKHHA YHUBEPCUTET

I/IHCTI/ITYT THAPOMETEOPOIOTHH I‘PYBI/IHCKOI'O TEXHUYECKOro YHHUBEpCHTETA

3 3aBoz, deppociuraBos 3ecrapoHu

Pesrome

PaCCMOTpI/IBaIOTCH HN3ME€HEHHS KOHLEHTpAIIMK BpPEAHBIX BEIMECTB d4€po30JIi HMCXOAAINX |3

¢depocrmanHoro 3aBozja TI. 3ecradoHM IO U3MEHEHWU Ce30HHBIX Konebauwmit 2018 roma um wmx

SKOXMMMNYECKaA OIl€HKAa.
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Eco-chemical assessment of harmful substances released at the Zestafoni ferroalloy plant

through seasonal changes

N. Gigauri 1 * L. Gverdstsiteli 1, A. Surmava 2, Z. Robakidze 3

1 * Georgian Technical University
Institute of Hydrometeorology of the Georgian Technical University

3 Zestafoni Ferroalloy Plant

Summary

Changes of concentrations of harmful substances of aerosol released from the Zestafoni ferroalloy

factory according to seasonal changes in 2018 and their ecochemical assessment are discussed.

0mbgdM030 MrlyMLYdOL 93MmeEMY0M-93mbmInzMo dgxsligdols mgmMommo
s139dGHgodo

- 03900¢08300", 8. s6mymsdg, b. Bbvydosbodzomo

* Lage®mggemb ¢9d603MHo wbogg®dlodg®o,

69Bodg: 496bow Moy Msbsdg®™mzy 30MHMdBT0 g3MEMAOME ©s 93bM3ozMH Lobidg-
990L dmMHob MON0IMH 3533000l 860369 Mds. 59 J0TsMmIEgdom dBgdMH030 MglyMLigdols 93m-
60803160 99535900l 3GIMdYd0 Fom0 9BIJBH060 s MBEoMbs MmO g5dmygbgdol m3zselsb-
6HoLoo.

3m(39990005 db3dMH030 MHglwYligdol OMYdEgd0mO FgxsLYdOL LobEHIIol sb0dbMWgds s
59m356900. godmygmazomos MHgbIOLbms F9z3s8900L Labggdo.

d9535b900L  300GHYM0MTGO0ID FodMmIE0bsMy FoMdmygbowros s ILILOSMYOME0S GOg-
LOLYOIOL 93mbMB03MmO FgRsLYdoL MIM©IB0dY JoMOMOEO FoEyMds. bobysldmeos Bszombms
BodmbomMz5e0, MHMIGEms gowshY39@e 9gbodergdgeros 3000mgdMee 3MbEIBE0sms 35dmygbgdols
d9dobgggsdo.
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LoBMASMIOOL 3963050930l Msbs8gM™MZY 9BHO3DY 2obLs3MMMYd0m 03B M3z5605 0
d9b90019gd0lL Bodmyser0dgds, Mol J30s 93Mmema0v® s 93mbmdozme LolEgdgdl dmMolb dFoMmm
MOH00YHM5390M0 BOOOM 2529000. §39960L 930b6MT03MMO gob30mMMYds s 8bgdMOZ0 AoMGIM
Q5339 - 9U 9GOl MMO MONO0YOH35300MGOMEO S MMN0GNHTIZLGdO 58M3565. g3MEPMYO©-
9306m303MM0 36MHMdEYTsBH03d 39bLBPZMI3L sMvTbMEM® Yzgars Lobol s Mol Bodgr©bgm
15J3056MdOL B6J30MmbOMGOOL 9B9JEHOBMBL, 9M6TgE PMOMMYME0 5QST0bOL SOBYdMIOL
39000 M30L 3MH0B(303 30MHMBYOL.

d9L50530L0 LodgEbogMMm F0TsMMMEGdId0, MHMIGdoE FgoLHegwosh LmEoswmm-93mbmdo-
3996 Bo30mbgdl LEBMYSMYOSLS s 36gdM0Z FoMYIML MMOYHNJIIPIOIOLIL  ZEPMBSW ),
9300656 O WMIsME EMbybg, gOm-ghmo Ibod3zbgwm3s69L0 33930000 3BIMDdEYTs, gy
5oL 396906030 MHgbIOLYdIOL 930bMB03MMO Fga3sligdol bo3zombgdo dosmo 9x9gdE0sbo s Gogom-
BocrMo 359mygbgdols m35wlsB®olom (M9glMLYdOL MomIbmMdM030 s bamolbmdMogo d9bwvy-
Q©IMOOL om35¢obfiobgdom).

36900 HE30L s dBYIMOZ0 MYLMEMLGOOL Fodmyqbgdol gordx mdYLYdOL 9HM-9M0d J0ToM-
009909050 oMo gbl d969dM030 MLwOLYdOL 93mbMI03Em0 FgxroLgdol FoBLIBEIMS. doMgdma-
(33900 31693030 oMgdm MHEOHWE39WYMAL 55F0sboLIZ0L s930gdge Lsd dbodzbgwrmzsbgl
a3bJgosL:

- MBOHMB3gymRs ¥39690M030 MHYLMOLYdOM;

- BB 96900l s sd06AMEOYOOL SBOBOWS305;

- 9053056930l BOHMb3gymRs 396906030 FMALsbMgd0m, HMIMgdo 8F0EOHM® M6
053530060900 31693030 26M9dML bo®OlbMD.

§om3mgdol 0bF9bLoME BOEILMB JOMIEO MbEIMB  2odMBmsgzbs ¥bgdmOz0 M9-
LOLYOOL T9BOMOMEXMBS, HTGLOE 0056 SHEOZL oMM BEYMTMGMIOL 83390000 QovsMgligds,
65953 LoBMYsMgds do0ygzsbs 00 9abgdsdyg, MM s30gdgos 396gdMm030 MglyGOLYdOL
3990g9gbgdolols 25sTbEIWMBOL HY30WGIMdS s 0TOL 202905, MHMI M]G0, Fsbsfo-
gd0lL 3600b303bg sx8IbgdME0 T>OMIYE MBS, 396 MBOHMB39WYMRBL oo MOEF0MBIEME godm-
g49b90sl. 36906030 MHgLIMLYOIOL 5655Y339GHE FgROLYISL F03Ys35Mm 93mbmBo3oL g3mEMm-
230D(30000 S IEYMI MYLMOLEOITBMY3 I 396300050935BY goaligerom Fglsdwrm 93m-6mdozm®
98399G9d0L 999(3060930L5396.

0b906MH030 MYLOLYBOL FgRsLYds - MO EOLEO3H0BIMSTMMOLO, IMRMSTMMOLO STM(35-
655, HmIgog 9M0-gMHmo 306039050 bgds LodsHmMm 93mbmdogol 306HMdYdTo. doMHOMHSO
36OHMdgds 58 Logombdo [omBdmoddbgds MHgMLgdol 93mbmdozmMo dguslgdol s Mglrel-
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9cmbds9d0l 30:m39Lgd0L LogMm™ JoPIOWWo FJOMEMEMPO0L S GgLsdsToLO BOTIONEYOMOZ0
B®H35EGH0)e-0900MmwMH0 d5HBOL sOILOVIECYMFGOEGOOM

5056056 5353806090000 5356 5TME3IBIL HoMBMoIbL 3bgdmO30 MLWEOLYdOL 93Mbm-
3039960 (006939 gd0mo) gg3sLgdol Loghomm 3mbi39xnEool G9dwdsggds, MHMIgEroE LBodwowgdsls
9m23399005 365350 R39MM3560 396930L [o®dmaJabgo 30m33mby6E OOl Tgz3sLgdoL gHosbo dobs-
L05gOWYdOL LOLEYIOL BsFMYse0dYIBOL, MoE 0d69dMES M3BH0ToW M0 93mbmdozol 0bEHgmgligdols
5 069050 LMIRGIMBOL MEHIMBOL 3MBOE00WIB.

0bgdM030  MHgLYMLGdIOL  VOMYOMEGdoMO  Fgxsligdol  LobGHgds  LsFNsgdsls  0derg3s
290050939300 0gbsls Bogeo Moo bsgzombms 3md3egduo bodgObgm 3603369 MdOL sdm3s6gdOLY:
939460l 9HM36mwo LEdEOoP®mOL sMHgMol s FoMdmgdol dgdsboBdol 894dbs,  0b3zqLEHOMGdOL
360b303900L 99999953905 dmBgdoL 9JL3EMoGS300L bLBgMmdo, 8bgdMm030 MYLKYOLYDdOL ToMoagdols
o630l dg00Mm©Yd0L IBIMY3s s MYLMOLESTHBMY3IEMOOL 3OMBEGIOL 2ooFMs,  GHIMOGM-
60900 O IBLYIMEO 25630M56MgdOL MBEOWB3gYMRs, 396906030 MHguIMLYGdIOL 45dMmYgbgdsby
239005L5bsYdOL 9MMN0560 LobEYGIoL F93mTog9ds s Lbgs.

031905, OMI 3698603 MYLOLIAL 5J300 08 EMBOL OMYOMEGds BMYMMO FOMTs3 SHOL
QbIOXR MO 50530560l oge 3500 ©FMT53905Dg s F9d9b00s LoAMIBASMGIWM GSLYMEGds, 1Y
0oLobo 259m0Yygbgds LoBMPsMIIMH030 FoMdmMgdol gob3z0mascmgdolm3zolL. dbgdmoz0 MHglyMLgdols
930b6mdo3zmMo dgnobgds - gl MO FMOEO (0MYOE0) FodmboEgds  dmbgdol Lozgmol
99MBgMdM030  BoLYMWMOOL,  OMIGELSE3 0093056  8bgdmO30  MYLMOLYdO b  Boo
LoBMYIMIOM030  LoMRIOEMBS, 2obmToo [oMdmgdol s Imbocmgdol gbom. d469dM030
69LMOLYdOL §30b6MT03MEMO FgBoLYIOL sSOLOL oALBEDBLZOYIWL HoMmBMOYIBL M5 FoLo BoBO, 55TJ©
016936030 MYLOLOL 45dmyqbgdom JoEgdeo 93mbmdozmemo 9x39J@o.

0bgdM030 MHgLbIMLGdOL Fgg3oligds 2o9mAEObsMGMAIL Fgxsligdols Bmys® BGowmlimzom®o
000aMd900@s6 s Fgpq0s MLMEOLYOOLEMZ0L  TsbollosMYdJWo  M30LYdYdOL  FaEIMYO0m
3LgMEMdOL, 08 3M0EJMH0Y)F9d0, HMAYOLSE Fo9MmFMHOL 5E5F0BMS LEBMYIMYDs. 506
dmbm3zbogdol Jobgzom BoLYMMds Jgodergds 0gmb oMo IM0, bLMEOSWME-3MEOE0-
39960, 9809AHO0ZIOO0 S 5.9. 53oLMD H353d0MGdOM Fodmyma3qb:

- 930bm303mM0 G98sL9ds - dmbxdMH030 MYLMELGOOL LEMRIOL0BMBOL 2oBLEBOIMS, HMYMOE3
d9¢9b0wo oo LsHBMYsEMdoL Fmmbmgzbomdol by 3dsgmzowgdws [o®dmgdol 6
9mbds900l gBom s 259mbobo 93mbmdozwme dsB39690gddo;

- 93Mbm3ozol Ao6Mgdg FgxzoLgds - MHILYIOLOL 93MEPMPO0UYIMO, LMW MO, JumgE03MMo,
390GHMOMo @ b3y 53plgMermdgdol  4oblobde3z®ms, MMIWgdoE, MMAmOE fgbo o Mol

248



390mbsGmwo  93mbmdozm® 9s839690eqdd0, (oacsd Tglsdagdger0s 30MMBO0MH® JodMmom3semls
B9 2odMBobwegdsdo, HMYMEE Msbbo, HMIoLmMZoLyE I SMHOL S F9d0s Q9I0bsML
LoBMYMYdsd MHgLIOLOL 53 Lobgmdol G9bseBMBgdOLIZ0L).

39535L900L 3003H9M0999806 9dMmIE0bsMg Fgodegds 4sdmoygml d969d3M030 MYlELYdOL
395351900L M5dmE9bodg dJoHomMsEo JoEYMIos:

1. bsx30000 ToEymds, Mol Jdobgzomsz MILOLYdOL  [gosOmgdol  BobgmEmds
23960LsBW3MGds  K5FMOO IBIBIORJO0 Fom TIM3M3905DY, 5030LgdLE O FodMYqbgdsby. 53
d0amdol doM0ms© 653l oMo qbl sMomsbbgg®s WoMmgdEgdol (M30MPOMYdVIECgdOL)
5 dobo LHAMIBT>MHGOM VOMHYOMEYOOU. U A90GIMGdS OBLIMIKRJOOL Jobg300 doEAMIsl Jdbols
2459019496909l Mo30Mbse MO BbgdsPLIMYGdMBOL biE0TMEX0MHIdOLMZO0L.

2. 993036030 (BB mGH@M®0) doymds. s doymdol dobgzom  g3mbmdozm@o
395350905 (00MJIM9dS) 5936 FbMEME 03 dBYIMOZ MHLOLYOL, dMIgE M@ dmsodzom Tgdmlisgseo.
9306m303mM0 J9x351905 gobolsBMzM9ds BIsEO Fodmbobmgdoom (R0MYdIGd0m) 30MZGISO
36 1Yd300L, J0rgdwol 39693m030 MHgLMELOL JJuEMIGSE00m, 69 Lbgsmdom Fowgdwme
9995350l s F080bsMY botxgdl FMMOL. Mo300MbsEOO 396935 LMRIOLMBOL 3MBO3006
9039999 doaMdsl 5J3l Moo b53wm35698900. 30639000 3OMOYYJ300L  VOMYOMEYdOL
296LsBO3Ms  Tgodwrgds 396  TmbgdbEgl  y3zgws  3bgdMo30  BLYOLOLMZOL.  FoRIOMS,
933900 B5300md0l, 85sbols, Bsbdo®mol bgow gl sdzm  LEOMEosE  FIbLEBLIMEO
Lobiogdmberm  ©oMmgdmgds. 53539 @OML  Fymolbash dowgdo  30M39WsEo  3MMEYJEHOL
d9dmbogeol ool  godmygmags  GoMdmoygbl o339 Lodbgergl. 8909y,  MYLmGLOL
399my9gbgdom  doegdmwo  Jgdmbogso Jgodergds 0gmb, OmameE 30MHEs30M0 ol  0M0do.
d99mbogeol Lobgmdols 53 3565536900 BMOTOL 5Y3ZGHMO® TgBOLYdS oDy MIIYEOS.
05250mMOE, 0MBxdMH030  Md0YIBHJOoL  4sdmYgbgds 093095300  JoBbgdobmzol,  Hgwol
009JAHJOol, MMymOE LOGMBL3MOGHM L3S gdol ©s 5.8. FgIMIM030(MgBMWEsGHOO)
900Md5 56O 00035¢0L0b7dL EMHMOL BodGHMMU. Fogo0ms, 398MmMYnbgdgwos SHW by MH™To
Q5 530@ ™3, 59 3900MEOL M35¢LSBOHOLOM, 5M5 5J3L 93bMT03ZMMO FgRsligds, Toasd gl MgLwEOLO
390dgds dmmbmgboo s ©IRO0EOGHM0E 30 bl Fmdogzsedo  sbowo Fgdbmermyogdol,
0o6M8mq00L g9630m50900l dobg3z0m, sbowo GHgMHo@MmMm0gdoL 030900l 3MMEgldo s 5.9. by
9900930036030 803> Mgsc0BsE0sL 96 sbYBL 3mFGHbE0MEMmo glisdwgdemdgdol (9909aq00L),
653 999309dg0s 849169350LIMRIOXMIOL 39ML39EBH0I0 OYIRTIMIGIOL M.

3. bsHR3000-MHYlOLYEo doEymds. 58 doEMIol EOML dY6I’MGOZ0 MHYLYOLOL VOMHYdYY-
@900l A5BLEBEOZOHOLIL bgds 2ogMm0sbgds sbIBIMINJOOL Bl 530L9dsBY s Fgdmbogerols dolio

249



2990g9b9gd0oLol. ImEgdvero doymadsl (3mbEgEEosL) 593l ol PoMLgds, Mmd 3969dM030 MgLwOLOL
LM E0SEE-930mbMT03MEmO gx5L9ds, J0MgdEro 53 LMo gdom 0dbgds MBROM ToMsEro 30MY
§0bs 99900b393903d0, Mo bGH0ML 5deg3L Mo30MmbIEIE BBJOS0-LoMIYJIMOSL. d3s dobm3ol
©535b51050gdY 05 306MH39E0 MO FoEYMIoL B3 m3z569d9d0.

4. M96GH Mo doEymds. ©sx8d6g0ME0s ©IBsEJdI0MO  93mbmBozmo 989gdEOL (oxg-
963050 M96EHOL) 459m3gbsBY, HMIgerog Fo®dmodzgds dm393wr0 MglwyEOLOL dsdmygbgdols
3905609000 MoMgl 69w msb. MH9bEHMwo doymdolmzol 30M39w ®ogdo d60d3bgwmzsbos
M9LMOLOL  WOdoEHOMGOOL O MBS MOMIOL BoJE0. LEgMNME, §3MbMT0ZMMO MYbES dwEolb-
3Bl gL (96 LosMIYBLO™M oILELEL), HMIYEOE J9IBPOO 0gd69gds 08 396906030 MglyELYdOL
3990996930l O™, OHMIGEMS MomEIbMds (F5639d0) FgbLMMEs. MIbGHMwo Foymds
2396U53MMM0000 BIMMNMO FodM0Yghgds bosool MYLmGLYdOL T9gRslYdOLOL.3MOBE03MYMo FmO-
dmas 6050l goliol (P) o8 9gdmbggzsdo (omdmoyqbl P=R/r, Losz R Heromdo Hgb@ol
LOOYY, T - 3195303096¢0 (9ONDBY b3 gdo s FJobo LYY bAOMSE 39380600 LOdB-
30, Lobiglbbe 36:MEg6¢096).

09mM05d0 godmo®mBgzs 01939 O0RIMIBE0sCMMO M96ES Jogdwo dmBldMHOgz0 MYLE-
19gdol ba®olbgdl Mol Lbgzomdol botx by, ©139009L0 baGolbol MHgbr®lo (bogmaog®o boswsyo,
bse0lb0sbo Bsgmmdo, Fomowo 899339wmdol obol Jobgdo s Bb3s) Bodrsagdsls sdwggl bbgs
0565056 30601700 (3500MIOOL 335W0GB03430Y, SV FMNMZ0WGdS S GJIbrmemyos) d0wgdwo 0gdbsl
395309000 39009L0 93026M303MM0 890093900 MBOM VM0d dMBIOMH0Z MYlIOLYdME GgEsMgdo.

5. 3503GHOMo FoEymds. 3bgdMo30 MYLELYdOL dm3gdwo FoEymds B5BOMPIYdS
MH9LMOLOL  3m63MgGMEo Lobgmdol 0bgMmMT>300L GOMNMBEOMdIYY, Foo TmEmOol olgomo Tobs-
LOsMYOGIO, IMYMMO(359, JOLO MOMEIBMBS (FoMOY0), boerOlLMBM0Z30 T9R)bOMdS, BEGGMWYJEH MG,
5303 YOMYMds S IMS35¢0 Lbgs 563969090 (0600035¢™M0). 39bgdm030 MHglmElgdo,
QOYMBOWO 35QVGHOM X 3YBJOSQ, FoZIW0MO©, b0sIRo dmYz5600s B3¢gdTo (Fogowoms,
1-osb6 100-0¢0y).

3903LGHMMo  JgomEo, 360obzoddo, WBOHMBlgwyngl d69dM030 MHYLEOLYdIOL MTBOM
9GO Fgxsgdols 4o85M3H0390E bobxmdMm03 s MgbGE 39mMmEYdmsb dgsmdom s
990d9ds 259myg9690wo 0gmb M0mMmge Fo0mMsQbmMb gHmdromdsdo.

6. LEdSBMM JoEYMTd. B5BMOL 60369 M350 M30LYdSL FoMTMoYqbL Bolio Fglodergdenmds
MBOHM639wyml Bb3osLb3s MglryMligdl ImEmOL Lovm390gbmL godmyqbgds, 3500 IROEFOGHYIOMBdOL
d9Lsbgd Golgero Loboggdol d9dz9mdom. LsdsBOM TgRolgds BogzmMdOL, Fobol, Gyob s Lbgs
016936030 MHgLYIOLYdOL S 53 Fgx8sLYdJOOL (330 Gd9d0 LT I>EgdL 0935 Fo00 9BYIEIMS©

250



2990g9gbgdol M9yME0MmadOL. Jopa™ed 4oMmgdml IRMOIE0s, dBgdM0Z30 MLWEOLYOOL Fodmeg3s,
239M99ml 5ObMOTMHO O0BIMMYGS 59330390l LodsBOM FgdsboBToL FgMygmdsL.

7. 33w53(o03mgdomo 8oamds. gl doMmds FomBmoygbl FgsMgdom sHol, Mo@ysbss
53938009005 93MEPMP0IMH0 dYMIMIMIOL 458doBMOLMB s d9690M030 MHglyMLgdols
3300030903900l 5930093 MdILML. JoEAMIOL sGLBO BEYMIMYMBIL 8999Ad0, 2obsbEgds0
3653565bqd50 dbxdM030 MLOLYGOOL GOPMIOMDdS J5M3Z39ML BHIMOGMM0sDY s A5MYIMl
9MBsMgmds  Josbermgd o 3069303  (obLsbW3MHM) ©MbgdY, gobobowgds, HmyMO3
23960339990 LEIbIME0, LEfYolo MBOL, 35806 256M339Mw BHYMOEHMMOsBY 5dmMmYyqbgds HMIgE0dg
01690Mm030  MYLMOLOL  MeEolbIMdL ol 5Bl Lofigolo  Momgbmdom s badolbom
303965000 (2565b¢gd500) HYLOLYIOLEMZOL, brem 5M59565begdIdOLIMZ0L - 3T39bLOEO,
939999 5P0DHY 396900030 oMMl bo®olbol, d0Mgdmwo BEBIOEH0m, 2omsMglgdols
396M939.  93mbmdozmemo  Fgxsligds  (0MdMEgds)  dbgdmoz0  MlyOLOL, 3 Tgdmbggzsdo
23960LsBW3MGds, HMAMOEF IBIBLIMKRIOOL GODMIWOMDS, MHMIWIOOEF SMEOLYOIE0, Jbbowrmen
A9O0GHMM05Dg MHLIOLYdOL 33eo3FoMTMYdOL 96 IB35MYOL 3mA3gbLoE0sBY.

65 500b0dbML, MM Bs8MmmM3w oo doymdgdo 56 FomBmoygbab ,LMBmgdL®, obobo d9g36™
53900 250050339079005b.

dBgdM030  MHgLIMLYdOL  93mbMT03MmO  Jggsligdol doAMIgdol FgBgzs  3Mb3MYE™ME
M9LOLYdDY, FGOMPOMEMY0gOoL LoRwA3wgd0, Y39ws Bgdmm sbodbol Fsmzswolobgdom
390d9ds godmygbgdmeo 0gbsl 99990 Bs3ombgdol gowolsfyzgdow:

- 016906030 MHYLMMLYdOL OMGOIEGOOL QBLIBLIMY;

- 396906030 OHgbrOLYOOL gJu3EMsBEsE00L (BrMbTsMYOOL) MG 356539GMYOOL Tge-
B939;

- 3690603-M9LOLIE 333egdldo 0639LEGH0E0gdOL 93MmbMB03MMO 9B3gJBH0BMBOL Foblsb-
@3M;

- 396906030 MHgLIOLGOOL 5M153T3WGJBMOO O HMMHF0MDIWIMHO 45FMYgbgdOLLL FotrdmJa-
B0 BoMrowol 3obLEBEOIMY;

- 96HM36wwo LodOEEOOL bEGMIEIMHSTo 39690M030 MYLMLYdOL ool dgasligdols sobgs;

0B906H030 MaLELGOOL AMbIsMGOIOLIL JoEILEIbOYdOL s sJLBEOBIIOL oYIDs;

0996906030 BgLIOLYdOL godmYgbgdol 3OMPBMHBOMYdS s IRIATZ;

06906030 MYLMOLYOOL MO30MbIEIME 450MYgbgdslmsb 353d0MYdMO BbZs 5FM(356900L
003{jy300>-

251



0@ MG MGS:

1. 9.039000d300, 6. Bbd0s608300, 8.56MEsdg. 39690smLMygdmdOL 93mbmdozgs ©s
30MMabmBoMYds. ,3H9gb03Mmo Mbogzgmliodg@o®, mdowolo, 2017. 90 43.

2. 6. Bbd0sb0odz0wo, g. 3Fgeodzowo, 4. ©gdgEHMadg. 93MEMA0s s 35MgIml ©s;33s. "Gadbo-
39960 16039MLoGHYE0”, MdOEoLo, 2008, 85 43.

3. A.E.BopoGses, B.B./Ipsuenko, O.B. Bunsunnckas, A.B. Kopuaruua. OcHOBBI IpHpOZOII0IB30BaHNUA.
Pocros-Ha-gony, «®enukc», 2007,ctp. 543;

4. DxoHomuka npupopononszoBarui.llon pemakuueii K.B.Ilanenosa. M:, M3garenscTBo MockoBckoro

yausepcureta. 2008; crp. 900

Theoretical aspects of ecological-economic assessment of natural resources

G.Mchedlishvili, Sh.Andguladze, N.Chkhubianisvili

Summary
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discussed. The problems of economic assessment of natural resources in this direction from the standpoint of
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Numerical simulation of the distribution of arsenic in the lower part of the river bed
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SUMMARY
It is consideved to bo the numerical model of ansenic extract from industrial wartes in the sediment

of the river Lukhuni.

YucreHHOE MOZIeIMPOBAHKE PACITPOCTPaHEHHS MBIIIBAKA B HIDKHEH YaCTH PyC/ia peKu
Jlyxyan

A. Cypmaga*, JI. I'sepauurenu, H. Barpatuonu
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