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H.Y.Honuxaweunu. 11o100p COBPEMEHHBIX TEXHOJOTHH MOJTYYCHHS TOILJINBA
u3 Ouomaccsl ¢ yuetom peanuit ['py3sun*

A.B./lonuoze, H.U.Mukaoze, H.A.Kaemapaoze, H.Y.Honukaweunu, JI.A./[onuo3ze,

K.T.Kopo3axusa. OcHOBHbIC UCTOYHUKHU 3arpsisHEHHs aTMOC(Epbl Meramojuca u
pa3paboTKa PEeKOMEH JALHIl [T €r0 CHIDKECHUS *

H.U.Mukaose, JI.0.Camxapadse, H.I' Kanabezaweunu, I'.U.banaposicumeunu,
. K.Hocenuanu, H.Y.Honuxaweunu, A.B./[onuoze. KomiaeKkcHbIE METOIBI
OYUCTKU IMOYBLI 1 BOABI, 3arpA3HCHHBIX TAXKCEIIBIMU Me’l’a.]'[.]'[aMHﬂ<

HU.U.Muxkaoze, JI.0.Camxapaoze, H.I.Kanaoezawmeunu, /I.K.Hocenuanu, I.H.Banaposcu-
wieunu, A.B./[onuoze. GuropeMenuaivis Mo4Bbl M BOJBI, 3aTrPSI3HEHHBIX TSDKEITBIMU
MeTautamMm*

XUMHUYECKASA TEXHOJIOTUSA

E.B.Illanakuoze, @ M.P.Haoupaweunu, B.H.Maiicypaoze, H.B.I'edicaoze, E.Xyuya,
T.Ilempuawgunu. VI3ydennue BO3MOXHOCTH IIOJyYEHHsI HOBOTO BHJIA BSIKYILUX —
T'eOMoIMMEPOB HA OCHOBE OTBAJILHOTO IIUIAKA M BYJKAHHUYECKOH TOPHOM MmopopI ™

H.H.Iyapcabuweunu, 3.H.Iozanuwmeunu, I.A./rcanapuoze. Koppo3moHHAs CTOMKOCTDH
a30TcoJIeprKallel XpoMO-MapraHIeBOH cTamu ™

T.A.Yaxynawmeunu, T.B.Pokea, 3.1ll.Bayaoze, M.T./Jaoynawmeunu, K.M.Kebaoze, III. M.Maxamad3e,
H.U.Bymauaweunu. KOPPO3UOHHBIE MHCIIBITAHUS COBPEMEHHBIX KOHCTPYKLIMOHHBIX
MaTEpHAJIOB B MOJKHCICHHOM pacTBOpe Cyjb(ara MapraHua u pa3paboTka, H3TOTOBICHHE U
UCIIBITAaHUE KPYITHOJIA00PaTOPHOro 3JIEKTpONIu3epa Uil MONTYyYeHUs] JUOKCHIA MapraHia u
BOJIOpOJa Ha UX Oaze*

Pyc.I'.Tucaypu, H.I'./lekuwmeunu, X A.bapoakaoze, B.3.Tpanauoze, Il /[xcanapudse,
E.Ilxaxaa, T.Mapcacuweunu. 1lpuponnsie U BTOpUYHBIE pecypchl ['py3uun Ha
cIry0y TEXHUYIeCKOro porpecca*

JI.B.bazamypusa, b.X.Ilypuyenaoze, H.B.bapnosea, @M.H.Ceanuoze, M.K.I'éenecuanu.
OCHOBHBIE  aCIleKTHl KOMILUIEKCHOW T1epepabOTKH TMUPHUTHBIX H  OKCHIHBIX
MapraHieBbIX KOHIICHTPATOB

HUCTOPUA XUMUN
K.P.Kepecenuoze, Ill.A.Camconusn, /I.C.Tyzymu, P.B.Hazynasa. CoxpaHHECHBIE CBEACHUS O
XAMHYECKUX coequHeHusX B “Kunre Meguuuuckoin”*

KOH®EPEHIIUA B YPEKH
NHOOPMALMUA IJISA ABTOPOB

* Pestome
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AHAJIMTUYECKAS XUMUSA

KAYECTBEHHASI WIEHTUOUKAIIUA POCPOJIUNNI0B METOJIOM
TOHKOCJOMHOMU XPOMATOI'PA®UU

M.I'.Cupanze, U.I".bepazenumusunu, H.C.Henapunse, B.B. TpaymamBsuinu, O.111. [Inoruaze*
I py3unckuti mexHuueckuil yHusepcumem
Tocyoapcmeennas Mopckas Axademus 2. Bamymu™

B pa3paboTaHHOW METOMUKE KAYEeCTBCHHOW HACHTHU(PHKAIMUA (OCHOIUIHUI0B HAHOOJICe YHUBEPCATHHBIM
nposiBuTenaeM (HochOTUIMUIOB SBISACTCA CIUPTOBONH pacTBOp (POCHOPHOMOITHOACHOBONH KHCIOTHI, T.K.,
SIBIISICH  HECTIEM(UUECKUM pearcHTOM, OH II03BOJIAET OOHApYKUTh BCe WX THIBL. Kpome Toro, 3ToT
MIPOSIBUTEIh OOCCIEYUBACT BBICOKYIO KOHTPACTHOCTh IATCH W (DOHA IUTACTHHKU, YTO HEMAJOBAKHO IS
JanbHee 00pabOTKH IUTACTHH B KOJUYCCTBCHHOM aHAIH3E.

docdopcoaeprkalie BEIISCTBA SBJISAIOTCA IICHHOW TPYIIIOW BEIIECTB BXOMAIIMX B XUMHYECKUH
COCTaB MaclM4HBIX ceMsiH. Bee dochopconepkamnime BemecTBa MaclIMYHBIX CEMSIH MOAPA3ZCISIFOTCS Ha
COEIMHEHUS JIUIHUTHOTO M HeJTUITHAHOTO Xapakrepa [2, 3].

TUNUYHBIME pearcHTaMu, HCIONb3yeMbIMU JUis OOHapyxeHus (ochonunumo (DPJI) meromom
TOHKOCIIOMHOW xpomatorpadun, sBistorcs (ochoprHomonubaeHoBas kucinora (OMK), HuHrHApHH,
ponamuH XK u pearent [parenmopda. Bee nerexktupyromyie pacTBOpbl TOTOBSATCS HEMOCPEICTBEHHO TIEpe]
yroTpebaeHneM.

OMK sBnsiercs HecnenM(pUUeCKUM mposBuTeneM. [Jis aHanm3a UCHONb3yeTcs 5%-HbIid pacTBOP
®MK B atanone. Cyxyto xpomarorpammy obpabateiBarotT pactBopoM @MK u nomemaror vHa 10-15 muH B
HarpeTsiid TepmocrtaT. Ha sxento-3eneHom ¢oHe nposistorces TemHo-cuHue nstHa OJI (puc. 1).

2 .

4 §
Puc. 1. O6napyxenue pochonumumon Puc. 2. O6HapyxeHue Puc. 3. IIposieienue
¢ nomompio  PMK XOJIMHCOJEPKALIUX aMUHOCOJepKaIuX pochomunuaoB
¢dochommunuaos c pacTBOPOM HHHTHIpUHA
HCTIONB30BaHUEM PEaKTHBA
Hparernopda

Pomamuna 6XK Taxxke sBisercs Hecnenn(DUYECKUM MpPOSIBUTENEM. XpoMaTorpamMmy o0pabaThIBaoT
0,0012%-HbIM BOJHBIM PACTBOPOM peareHTa ¥ BO BIAXKHOM COCTOSIHMM IpocMmatpuBaioT B YD ceere (366
HM). Ha mnactune ormevaror dayopectupyromue matHa Goconunumos: Kucible Gpocdonmmnuab uMeroT
PO30BYIO WJIM OPAHIKEBYIO OKPAaCKy, a HelTpasbHble (pochonuasl — roayoyro win guoeroByro. Pearent
Hparengopda wucmons3yercs s oOHapyxkeHus ¢ochaTuauIxonuHa | 130G ochaTHIHIXOIHHA.
[IpuroroBnenne pacTBOpoB: pacTBOp A cocTOMT U3 1,7 T OCHOBHOIO HHUTpaTa BHUCMYTa, KOTOPBIi
pactBopsitoT B 100 mi 20%-Hoit ykcycHoU kucioTsl. PactBop B: 40 r fionucroro xamus pactsopsitor 100
MJI TUCTHIMPOBAHHOW BoAbl. sl mpuroToBieHMsI peakThBa cMemuBaroT 20 M pactBopa A ¢ 5 ma
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pactBopa B u mobasstor 70 MII AUCTHIUTMPOBAHHON BoIbl. Ha XpomarorpaMme opaHKeBOTr'o 1[BETa BHTHBI
30HBI XOIMHCO/IEPKAIIMX JIUITUIOB, OKpAIIIEHHbIE B KPacHbIH LIBET (puc. 2).

Hunruapun wucnone3yercs ans oOHapyxkeHus: (ocOIHMIHUIOB, HMEIONIMX B CBOEM COCTaBe
amuHorpynny  (pochartuauncepun  u  docharumuidTaHonamMud). s 3Toro  XpomaTorpammy
obpabateiBatoT  1%-HBIM  pacTBOpPOM  HHUHTHAPHHA B  areroHe. DHOIETOBO-pO30BBIE  IATHA
¢docharuaminceprta U GpochaTHAUIITAHOIAMUHA TPOSBIIAIOTCS 0e3 HarpeBaHus (puc. 3).

Hambonee yHHBepcanbHbIM mposiBUTENeM  (HochOMUIHIOB  SBISETCS  CIIMPTOBOM  PacTBOP
¢$hochopHOMOTHOICHOBOM KUCIIOTHI, T.K., SBISISICH HECHEHM(PUUECKUM pPEareHTOM, OH II03BOJISCT
OOHApPYXXUTh BCE MX THIIBL. KpoMme TOro, 3ToT mposiBUTENb 00€CIeUunBaeT BRICOKYIO KOHTPACTHOCTD IISATEH H
(hoHa MJIACTUHKH, YTO HEMAJIOBAXKHO JUIS ajbHElIIelH 00pab0TKH IJIACTHH B KOJIMYSCTBEHHOM aHAJIM3E.

THUIOBBIMH TTACTHHAMH IS aHamu3a (GochomumummIoB, peKoMeHIyeMbIMU B [1], SIBIISIOTCS MIaCTHHBI
Mapku “COPB®UIT”; anroenT: xiaopodopMm — MeTaHoi—Boaa (65 : 25: 4); 00beM HaHOCUMOM MPoOsI 10 MK
(pacTBOpeHHOH B XJ0podopMe 10 KoHIeHTpauuu 1%). IIpoObl HAHOCIT HA PACCTOSAHUU HE MeHee 15 MM
Ipyr oT Apyra. B Ta0nuile npuBeacHBI Auana3oHbl yaepxkusanus ®JI B BEIOpaHHBIX YCIOBHSIX.

Crnenyer NOMHHTD, YTO BEIHYMHA Ry IOCTATOUHO JTaOWUJIbHA, OHA MOXKET MEHSATHCS B 3aBUCHMOCTH OT
TEMIIEPAaTyphl, BIAXKHOCTH, THIMA KaMephl, Ka4yecTBAa IUIACTHHBI, HO OTHOCHTEIBHBIA MOPSIOK
AIIOUPOBAHHS, TIOCIIEIOBATEILHOCTh COXPAHSETCSI.

Hapamemput yoepircuseanus pocghonrunudos 6 munoswix yciosuax TCX

I'pynna dochoannugon Beanuuna Ry
JIuzodocdaTunnrxonuHel 0,06-0,07
DochaTUAITHHOZUTOIBI 0,15-0,16
DochaTHAITXOTUHBI 0,20-0,22
®ocaruanicepuHbl 0,30-0,33
dochaTuarIITAHOIAMHIHBI 0,38-0,42
dochaTraMIrIUIIEpUHBI 0,54-0,57
dochaTuaHbIC KUCITOTHI 0,82-0,84
HetitpanpHbie aummsl 0,94-0,96

R0B3I00B3 IS — REFERENCES - JIMTEPATYPA
JlaGopatopusiii npakTukyMm 1o xumuu xupoB / H.C.ApyrionsiH, E.I1.Kopuena, E.B.Maprosurtok u ap. — CII6.:
T'MOP/, 2004. c. 264.
H.C.Apytionsin, E.I1.Kopuena. ®@ocdomunuapl pacturenbHbIX Macen. M.: Arpompommsnar, 1986. c. 255.
B.®.CenemeneB, O.b.PynakoB, B.M.bomoroB u nap. DHU3HKO-XMMHUYECKHE OCHOBBI (DPaKIMOHUPOBAHUS
(dochomunuIoB CeMSH IOJCOTHEYHHUKA. XPaHEHHE U IepepadoTka cenbXo3chipbs. 2000, Nel2, ¢. 66-70.
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®J%0339

BbBME030©JdO0L  boMolbmd®mogo 0 bEH0x035300L  Fgdmdsgzgde 990003580 BMLBME030IBL  Y3z9woby
6039MLOEMMs©  93WgbL  BMLBRMEOIMWodEIBOL  Tgo35L  L3oGMEH0BO  blbsMO, 3065006 00  [omIMoyIbL
3M5L39(3080396 H9o29bBL s 03EY3d BMLRME030EIOOL Y39ed GHO30L 35003 bol FYbodErgdMBLL. FMEs 5T,
Qb ©35396H0 MHBOMB3gYMBL 5ggdols o BoMRoGHOL BMBOL Fomow JMBLEHMLEHMWIMBIL, Moz bsGoLlbmMdMOZ0
3650Bol O™ Lv3dsm 3608369Mm3z5600 BoMHR0EHIBOL BmBE3bM ©s3Mdsz7d0LsmM30U.

QUALITATIVE IDENTIFICATION OF PHOSPHOLIPIDS BY THE METHOD OF THIN-LAYER
CHROMATOGRAPHY
M.Siradze, I.Berdzenishvili, N.Neparidze, V.Tvaliashvili, O.Diogidze*
Georgian Technical University
*Batumi State Maritime Academy
SUMMARY

Alcohol solution of phosphomolybdic acid is the most universal developer of phospholipids according to developed
technique of qualitative identification of phospholipids, since this solution as a non-specific reagent makes possible
the detection of all their types. Besides, this developer provides high contrast of spots and plate background that is
very important for further treatment of plates during quantitative analysis.
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(NaOH) 3533980930

3obs b0, 3sbmBs® Bogmgsbo
3333500l 3563900b@5330000 53583 gHMd EHZ560Ysz0gd0b Jbgero (CENN)

J050b0b 53530 Pgtrg0¢rol bsbgermdol bobgerdfoe «boggtbodgdo

337 3o39dmmos  IY3e3g  BoBeol  godgdmBo  bsgBomdol BB Memomsbmodmbsob(V)  3mb(30b@Gatgdnm
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s Lolggmsgoo.

1)'36301}00)301}, F)mamﬁe 360(-](%(*)&)63601} 3(4)0)—3(4)0)0 %’oﬁ)amaoggaaﬁg\gohom;}oh, Qoaobohoomabac\noo
-2].566301) ]5.56015?)360 —3—;@55 +5—3Q3 [1]. 6"353660300, 15"3(4)301) (-3 ‘2]‘566301‘ bstrolbom) 6.38607325015
30Q36.> '831506;:)363;:)0.5 15'36301} (1ILV) 603607360;306 9, 3060j0m, 14)0)6(*)(4)(3 ggoﬂa663(ﬂs, 0153 oQggag&ﬂs
3(4)0)—3(4)0) '8'3.5;:)3;3‘3(4) 36(*);3‘3{](551) 3@3336@"360 15"35)8‘5 %’oﬁamoanﬁh, 9. 0. 15'3]680—306@030 5030)03636015
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ﬁ)oe 0doo .501‘)1)536.5, 6md 6(*)60;355 og:raaomja 6‘553‘51’35:’01"51’ 0%6;336& dolo o@magﬁo 60;30'3150 (0,091-
QQG 0,143 58—3;33) ©5 oaogggﬁ)mﬂg@og F’)Sgggbo o(B)mBB-z]gV\nols Hoadéoﬁoéaéag)o aémo BUQQJQ'U&O
63.53;:)3{]@60050060 '863. 4™39e0039 535l 8033&3&60) &563 ag)aj@)émsabols da3"806015 3315'315(@36&150)&6 ©
‘3'30601)'363;"\')01) OMSO%oGooh 363(4)60015 '838(305)36&1}0)05 (5,99 33') [3’63'609] o(j\ngaoﬁoh o@mﬁ"{‘]o. ‘5533
.>Q15.>60'86030.>, 6md 3;:)3335(55"360 og:raao&ﬂ) %3;303060 rogoﬁrg]g\f\noo mdlmggol) ml‘)ag@o cBDSOm, ﬁ)maamoo
sl oozl Fgdmgmdo  ©37sba30Lsash.  dsa@ed  gedmbsgsemo  sdyz  sGbagdmol  (36mdoemo  dgomeols
6.53008363600). ] aolﬂ’)a (551'](55015 %’8‘5;\'\“15156‘5600) 308mjaaQabm, ijOQOB cgaﬁo
(6090;:)(*)&4)03—30(36(*){]150;3015) 6001‘)1}63&5 © '8{]5‘\’36‘553 voﬁamodGS{]bo og:)ﬂao&)(fbo. 30, h%‘mﬁ)ggg Sdomass
6.5530(4)00636'3;:)0 dobo adgamFmQ 6o3mbo@g(g)o QQBQBUGUQO m301536o F)mamﬁ)(} &ad9 o15333 3&53‘5
6.563300'80.

4m39e0039 %Oamaméoﬁowoh 600)3&;*\009’053600) 80)(333"39:) Boa'g]'aom'ao 8335 '8333(3.5;330) 'Ba&{}ahﬁ'o[}mo
33351) 803(4) oggﬁ){] '833'3'8¢336'3Qm 380)(');300) [4,5] 1;050)3‘1’)0(4)36"3;:)0 5o(f§t4)0'33015
(fba(fbﬁ)omoc')QSmmamSo(fboh(V) semdoboo .}oggﬁ)mdoao'aﬁm smeeaqgbols 'aalmdg:)gbg:)mbo.

3(4)0)01) 31‘)(4)03, (fba(fbﬁomomol;mmamﬁo@(v)—omﬁoh 8&56&)30 'Bahodgvgabgvgmboho 95, 83(*)(4)31) 3]5(4)03,
3;@{)336@"360 og:raao&)h ogaggaa&) "3&5601} 600)30;*\0015%’053600) amgag\gmgom, 6md 8030Q36Q0m 15'36&515
3.)(4)(5030 5030)08(4)8601) Lsboo moGol‘)aoQ @m@mbohoi

3Na3SbSs + 5Al + 20H,0 — 3Sbi + 4NaHS + 8H,ST + 5Na[AI(OH)s] (1)

.55‘3 0(*)5'3(4)0 Lsboo:
3SbS;” + 5Al+20H,0 —> 3Sbl +4HS™ + 8H,ST + 5[AI(OH)4]™

QOBOB‘UQO 80%601) aOhOQVOBOQ amﬁ)aoaoﬁ){] 6030)08686860 DBOQOO) 3(*)6.560;:)0 héadomaa(fbﬁmom,
b (308 (o63350mgm  [goemblbs®Bo mmsbols $933gGsdyn@sby. s@dmbbos, G™3 sermdobol gl (36
35330 m3360, 356 300 HaL.a.”, TY6-09-3742-74) 336l bgermemo dsbs boB®omdols
(fba(fbﬁ)omoc')QSmoamSo(fboh(V) deoaS@ﬁoﬁa&ﬂQ blbotdo  bsdmgommer  smoEagbl  Ly@dsl, Aoy
30 e @sesy 9906036gds—semmdnbol dgsto st LFMsgse 0g3e@gds Ly@dol Bsgo sglizom. ©s sdoo
dns3¢egds dmgmo  gebgze—smmaqbomo M9sd(308,—semdobo dmemosbse  33Mas3L @98300L Mbs0SbMsTs dsls

(OQGO'BS‘UQO .)%’l)d()’l) 6056@60 Qaﬁ)(")’l} aaag:)aaaoﬁ)gbom, 15014)80('180(") 3.51501} (6883860(5"3601) 098300)
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Emorsdeg, b eondols @aéﬁomomoﬁmoamﬁo@)oh(\/) 0BG 305%&33&"30\*)0 Lhbserols &)30)83536007 s
8.8.)—asa39bss  obbdc0z0  3BmndBol  (Sb) 398 legmosbmds—smdcmbbros  [otrndsdgdgmo.  0md(3s,
‘SGQO OQOGOBS(‘Q’[}, (4)(*)8 680(’18001} aOaQOGOéambOhéh QOQOB’[}BO&)O’[} pH O&)’l}abome 3(306;3360, (4)(')6(')(4)(3 Dl}
(1) 69530006 hsbl. @I Fga39650Bmbadabs Letrgsdom dsbolbmgol Lsfgolo ség (PH=10), 39651 369001
88068 ‘3;:)‘3(38600) 303&(5536Q0m 10 N 8%’3038 60(%6)01) ]5’[)6061). QO 6(")(30 068 HOBOQNQO szlz‘aQa
(OSQOJO@N&)O_‘SGOB{]&’[&)Q‘S&)O dOQOQQO) N (24)0%‘8(") 8;:)8886(5‘360 1)‘3(4)801) '8030 %BBBOQ’O’[} 1).)"50(7)
668(')8(')%01} 06(586150‘360 680(’1806, (4)(*)83;*\')08 mOBQOmOS Owadabé 8(‘368(;:70’[} %’l}d{]ﬁ)%a. 0801)
3060@8@‘360Q Qoovam 60%01} 608(")8(")%08, (4)(*)83;*\')08 B{]Qaabé gsbmbéQOhé QO BNBOF)QVSOL"\"bOQOhOaOG.
Gmd  g3sdmgtogbon  amaodefgemdseols  Fs®dmdbs s Fgbsdedole  asdmygmass,  Lago®ms

batrgsdom dsbol @sgsedsBmm 3F3s37 bsdo oligmo Gsmegbmbom, md Ggsdisos Fs@odsdrmml beamo
h‘aQ%OQ{]bOl) voﬁamda&)m:

NaOH+NaHS — Na,S+H,0 2)

2NaOH+H.S —Na,S+2H,0 3)

gbswos, Bl gsdsggnmo bsfomo sabstiggds 33(-]1)030;36(*)(-]1}(*)0@'3305.)@01}(IH) dobsmgdse [6]:
5Na[Al(OH):] + 10NaOH —> 5Nas[AI(OH)s]  (4)

B9dmdmBsbogmo (1-4) (fbmg‘f\nmbaboh 'Baxoaa&)m BOBOQS&D bseommdols éaéﬁo—momol;moamGo(fboh(V)
5(*)6&30;3(4).5(501).5 s bsBMondol BBl Fysmblbsedo sendabols asblbols Babmg"gmm @mc\nmboh:

3Na;SbSs - 9HL,0 + SAI + 30 NaOH — 3Sb{ + 12NasS + 5Nas[AI(OH)e] + 27H,0  (5)

.55‘3 0(*)5'3(4)0 %mﬁaom:
3SbS;” - 9H,0 + 5A1+300H — 3Sbd + 128* + 5[AI(OH)s]* + 27H.0
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HYDROCHEMICAL REDUCTION OF SODIUM TETRATHYOANTIMONATE (V)
BY ALUMINUM IN ALKALINE MEDIUM (NaOH)
Kakha Rukhaia, Manuchar Chikovani
Caucasus Environmental NGO Network
Kutaisi A. Tsereteli State University

SUMMARY
A new method of obtaining elemental antimony has been developed by reacting concentrated aqueous
solution of sodium tetrathyoantimonate (V) and aluminum in caustic soda media. It was shown that as a
result of hydro-chemical conversion elemental antimony of significant yield and relatively high purity
could be obtained.

IT'MIPOXUMHUYECKOE BOCCTAHOBJIEHUE TETPATUOAHTOMOHATA (V) HATPUSA
AJJIOMHUHHMEM B IHIEJIOYHOM (NaOH) CPEJIE
Kaxa Pyxas, Many4ap YnkoBanu
Kaskasckas Cemv HIIO no 3awume Oxpyorcaroweri Cpedvr (CENN)
Kymauccxuii I'ocyoapcmeennwiii Yuusepcumem um. A. Llepemenu

PE3IOME
Pa3paboran HOBBIH METOJ] TIOJIYUEHHS SJIEMEHTHON CYpPbMBI IIyTEM B3aUMOJICHCTBHSI KOHIICHTPUPOBAHHOTO
BOJHOI'0 pacTBOpa TETPATHOAHTUMOHATA HATPHUS M AIOMUHMS B cpene eaxoro Hartpa. IlokaszaHo, 4ro B
pe3ynbTaTe THIPOXHMHYECKOrO MpeoOpa3oBaHus HAONIOMAeTCs 3HAYUTENBHBIH BBIXOJA DIIEMEHTHOM
CYpPBMBI TIOBOJIBHO BBICOKOM YHCTOTHI.
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THE STUDY OF CHEMICAL TRANSFORMATION OF POTASSIUM
PSEUDOHYDROACETATE

A.D.Chubinidze, N.O.Endeladze, N.L.Bregadze
Akaki Tsereteli Kutaisi State University

SUMMARY
Thermal transformations of potassium pseudohydroacetate of KH,(CH3COO); have been studied for
temperatures 30 — 195°C under heating velocity of 5-12°C/min. It is established that decomposition of
compound is endothermal two-stage reaction — at the first stage a molecule of acetic moves away from
initial substance and monosulphate is obtained. Based on thermogravimetric investigations and using

methods of formal kinetics, corresponding parameters are calculated.

U3YUEHUE HEKOTOPBIX TEPMUUYECKHUX ITPEBPAIIIEHUI
HCEBAOI'NAPOALIETATA KAJIUS

A.J1.Yyoununze, H.O.Eunenanze, H.JI.bperanze
Kymauccxuii I'ocyoapcmeennwiii Yuusepcumem um. A. Llepemenu

PE3IOME
Wzyuensl Tepmuyeckue mnpeBpamieHus mncepaoruapoanerata kamua KH>(CHsCOO)s B wuHTepBane
temmnepatyp 30-115°C mpu ckopocTu Harpesa 5-12 rpag/MuH. Y CTaHOBIIEHO, UTO PA3NIOKEHHsS COCTHHEHHS
MpoTeKaeT B JBE CTYIEHH C OTIICIUICHHEM YKCYCHOW KHCJIOTBI M 00pa3oBaHHMeM MoOHOcoibBaTta. [lo
JTAHHBIM TEPMOTPABUMETPUUYECKOTO MCCIEIOBAHUS U C UCTIONIL30BAHHEM METOJIOB ()OPMAaTbHOW KUHETHKH,

paccunuTaHbl COOTBETCTBYIOIINE TTapaMeTphI.
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PHYSICAL CHEMISTRY

SYNTHESIS OF LTA ZEOLITE MATERIALS

V.Tsitsishvili, N.Dolaberidze, M.Alelishvili, M.Nijaradze, N.Mirdzveli
Petre Melikishvili Institute of Physical and Organic Chemistry
of Ivane Javakhishvili Thilisi State University, 0186, 31 Politkovskaia str., Thilisi, Georgia

The synthesis of LTA zeolite materials by hydrothermal transformation of natural Georgian clinoptilolite-
heulandite treated by HCl water solution and suspended in NaOH solution was investigated. Products were
characterized by SEM-EDS, XRD, and FTIR analyses. Investigartion demonstrated that synthesis of zeolite
materials with high aluminum content is possible in two steps: hydrothermal crystallization of natural zeolite
firstly to the sodalite structure with Si/Al=1, followed by re-crystallization of sodalite in the NaA zeolite;
morphology of crystallites generally depends on conditions of crystallization.

Introduction

Synthetic zeolite A or Linde Type A (UPAC chemical formula [Nai, (H20)27|8 [Allzsi1204g]g-LTA [1])
firstly prepared in 1956, for a number of years is used as a builder in detergent powders and tablets for
water softening by exchanging the Ca*" ions for Na" ions. According to the last version the HERA Zeolite
A risk assessment [2], “the use of zeolite A in detergent products does not pose a risk to the environment”.
The investigations into the ecological and toxicological behavior of zeolite A were conducted with the
cubic microcrystals having an optimized particle shape (rounded corners and edges) and an average particle
diameter of 3.5 um; trace impurities consist of Fe;O3 and amorphous alumosilicates.

The annual consumption of zeolites in the European detergent market is relatively constant at a level
of 650,000 tons; synthetic zeolites are manufactured from SiO,- and Al,Os-containing substances, NaOH is
used as a source of exchanging ions. Developed before the year 2004 methods of the zeolite A preparation
are listed in [1], but the publication of the new methods appear annually, so as to develop a simple and
relatively cheap means of obtaining zeolite A remains valid today.

Experimental
Preparation of synthetic zeolite material was carried out using Georgian natural clinoptilolite-

heulandite-containing rock from the Rkoni plot of Tedzami deposit [3] having chemical composition
(Naz3K.15Cao.75sMgo 25| Me]o.s5)(Al7.0S1203072)22.5H,0 (Me = Cu, Zn, Ba, Sc according to EDS data),
characterized by X-ray diffraction pattern, IR spectrum, water adsorption capacity and thermal analysis
data, and belonging to the Na,K,Ca,Mg-form of the HEU (UPAC chemical formula |Cas (H20)24|
[AlgSi23072]) type natural zeolites.

Processing of raw in target material includes following steps:

Treatment of raw material & preparation of suspension. Clinoptilolite-heulandite-containing rock
powder was treated at room temperature by 20% HCI water solution under stirring, washed by water before
the complete disappearance of CI” ions, and dried in owen at 100-105°C; water suspension of treated
material was prepared with the solid to liquid ratio of 1 : 3.

Gel formation. Prepared suspension was treated at room temperature by 10% NaOH water solution,
solid to liquid ratio of 1 : 6, gel homogenization takes 30 minutes, details are given in [4]. General
characteristics of target zeolitic material are in strong dependence on the chemical composition
(kNa>O:mSi0,:Al03:nH,0) of gel prepared for aging and crystallization: the SiO,/Al,O3 ratio determines
the type of microporous structure to be produced, and application of sodium hydroxide gives possibility to
prepare nearly monocationic sodium forms; water content generally is rather high to ensure suitable
physical properties (viscousity, etc.) for crystallization process, but water molecules are compulsory units
to built zeolite structure and play a significant role.

Gel aging. Generally the process of gel aging at room temperature and without application of seed
crystals takes several days, details are described in [5].

Crystallization. Crystallization of aged gel was carried out in the Teflon flasks at different
temperatures up to 110°C, duration of the process — up to 90 hours; at the first stage the sodalite (SOD)
structure is produced, and after its re-crystallization the target structure is obtained: HEU — SOD — LTA.
Both temperature and duration affect to crystalline sizes — low temperature prolonged synthesis gives high
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quality large crystals, high temperature fast crystallization is a way to produce “nano-zeolites” and their
fibrous aggregates.

Separation and cleaning. Separation of produced crystalline material was carried out by filtration of
mother solution, solid material was cleaned by water until pH 8.0-8.5, and dried at 90-100°C.

Chemical composition of prepared samples (Table 1) was determined by elemental analyses carried
out using a Spectromom 381L plasma spectrometer and a Perkin-Elmer 300 atomic absorption
spectrometer, as well as by energy dispersive X-ray (EDS) analysis. X-ray powder diffraction patterns were
obtained from a DRON-4 diffractometer, employing the Cu-K, line and scanning at 1° per minute, FTIR
spectra in the wavenumber range 4000-400 cm™' were recorded on the Perkin-Elmer FTIR spectrometer
(version 10.4.2) using the KBr pellet technique for sample preparation, SEM images were obtained by
using Jeol JISM6510LV scanning electron microscope (parameters are given on figures) equipped with
Oxford Instruments X-Max 20 analyzer for EDS. Water adsorption capacity was measured under static
conditions (p/ps=0.40, 20°C).

Table 1. Chemical composition of prepared materials compared with UPAC chemical formula

Sample Chemical composition UPAC chemical formula
Synthetic sodalite (Na4.5K0,6Ca0,25Mg0,1)(A15,85i6,4024)'5.92H20 |NagC12| [Alﬁsiﬁ 024]-SOD
Synthetic NaA (Nalo,2K0,4caO,1Mg0,3)(A11 1,4Si12,()048)'24.3H20 |Na12 (H20)27|8 [Allzsi1204g]g-LTA

Results & discussion

Chemical composition of prepared materials is in a good accordance with corresponding chemical
formula with the exception of small “lack” of the Al atoms in the frame; prepared materials are nearly pure
Na-forms, in several EDS spectra traces of Cu and Zn have been observed, Ba and Sc are removed in full.

X-Ray Diffraction. XRD patterns of LTA samples have been compared (fig. 1, table 1) with
calculated ones taken from the IZA database of zeolite structures [6].
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Fig. 1. LTA XRD patterns
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Table 2. LTA calculated XRD pattern (peaks over 0.09Ima) compared with experimental

hl Calculated Experimental

20, degree d, A I, Yolmax | 20, degree I, Y%olmax
200 7.178 12.3050 100.00 7.2 100
220 10.158 8.7009 51.31 10.1 78
222 12.449 7.1043 31.82 12.4 44
420 16.093 5.5030 20.30 16.2 42
600 10.62 21.1 18
442 21.648 4.1017 22.78 21.8 93
622 23.965 3.7101 44.34 24.0 1.56
640 26.089 3.4128 10.11 26.0 42
642 27.092 3.2886 41.01 26.9 1.50
820 19.92
a4 29.915 2.9844 19.70 29.9 1.93
840 32.315 2.7515 9.34 32.9 45
664 34.149 2.6234 27.06 34.2 1.20

Experimental XRD pattern has the same peculiarities mentioned in [7,8]: high intensity peaks at 2@ =
7° and 10°, as well as at 2@ = 24, 27, 30, and 34°. With the molar ratio Si/Al nearly equal to one, kaolin is
considered as an ideal raw material for preparing NaA zeolite [9 and references therein], but LTA materials
prepared from natural kaoline contain quartz (strong peak at 20 = 26.63°) and the SOD type zeolite
(characteristic peaks at 20 = 14.14° (0.53), 24.62° (1.00), 31.96° (0.98), and 35.1° (0.78)) as impurities, not
observed in XRD patterns of samples obtained by re-crystallization of SOD produced from HEU. No
improvement in crystallinity like noted in [9] for high-silica zeolite A sample treated for five minutes with
12.5% NaOH solution at room temperature has been observed.

Developed zeolitic crystal microporous structure in synthesized samples has been confirmed also by
comparatively high averaged value of (7.60 mmole/g) of water adsorption capacity under static conditions
at the “plateau” pressure.

FTIR. Assignment of the main bands in mid infrared was made according to [10] distinguishing
external and internal asymmetrical (Vasym) and symmetrical (vsym) stretch vibrations of the TOs tetrahedra (T
= Si or Al), results are given in the table 3 .

Table 3. Peak positions in infrared spectra of LTA and their assignment

Measured peak position in cm™ Assignment

3467 Broad Asymmetric stretching of OH group
1510 - 1260 Peaks & Shoulders Bending vibration of bridging -OH-O—

1190 Shoulder Internal Vasym

1008 Broad External Vasym

750 Shoulder External vsym

704 Shoulder Internal v

663 o

552 Double ring vibration

465 T-O bend vibration

SEM images show crystalline morphology of obtained samples, for the sodium form NaA (figure 2)
they testify the possibility of obtaining both micrometric (average diameter 2 pm) and nanoscale
crystallites depending on the crystallization rate and other parameters; selection of conditions makes
possible to prepare samples from fairly narrow distribution of the crystallite sizes.
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20kV  WD16mm  SS60 x5,500  2um — SEI_ 20kV___ WD15mm__SS535 X55,000  0.2jm  —

Fig. 2. NaA micro (left) and nano (right) crystals

The proposed method is based on the use of natural silica-alumina raw materials and inexpensive
reagents (HCI, NaOH), it is characterized by the relative rapidity and low energy expenditures.
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LTA @030l ggmmomv®o dsbsgrgdols lobogbo

3.3030930¢0, b.c0Msd9MH0dg, 9.5¢0g0d30¢0, 3.605565dg, 6.00MAZ39wo
03569 x535b0830000b Lobgermdol 0docrobiol bobyemdfioger «1bog9GLodgdol
390369 89¢rogodz0e00l 30B03H0 s MEZsbryero Jodool oblBodidHo
bsgs@m39¢00, 08ognobo 0186, 5.302¢0333L3500b 4. 31

®JIb0930

d9Lfogeomos LTA $Hodol 390womvy®o dolisqergdol Lobmgbol 3MmEqlgdo LodsHmggwml 3496gdMH0z30
390obo@-3e00bm3EGHowmeo@ol  30OHMmmMIMHIMWo  oMmEoddbol gbom, dobo Fobslffs®o Tgs3mo
©53mM053900L5 @ GBI bubsMTo Lbdgbo®mgdol 890wqy. F0wgdMEO 3OHMOIIGHIO0 IbLILOSMIOMW0S
3sL35606MH9dgo  ggdBHembowo  FozMMLZMm300L, MbEYPBMWo  OBOJEHMIGGHOOOLs s BYMHOY-
0bgMsfomgwo  L3gdEHMmbzm3ool  dgmmdoom. bshgzgbgdos, GmI  sermdobol  owowo 0339w MdOL
GIMLONNOO FoLaEgdOL LIV LBsFoOms x9® ST/AI=1 3gmby Lem@swodol owgds, MHMAgEol
3990™3 bs 2ows3MoLEIEIL JoHBbMdM030 3MMIEOL F0wgd0m; JMHOLEIOEHIOOL FMOHBMEMYOS
5 B™Igd0 0MHOM S J9BOLIBOZMGIS JMOLEIODOE00L 30MHMDdJO0.

CUHTE3 HEOJIUTHBIX MATEPUAJIOB TUIIA LTA

B.I".Hunumewm, H.M.lonabepunze, M.B. Anenumsuiu, M.O.Huwxkapanze, H. A.Mupazsenu
Hucmumym puzuyeckoii u opeanuveckoti xumuu um. I1L.1 Menuxuweunu ToOunuccko2o 20cyoapcmeenno2o
yrusepcumema um. 1. /icasaxuweunu, 0186, yn. A.Ilonumkoscxoii 31, Tounucu, I py3us

PE3IOME

UccnenoBan cuHTe3 LEOMUTHBIX MaTepuanoB Tumna LTA myreM ruaporepMalbHOTO TpEBpalleHHs
TPY3HHCKOT'O0  TMPHPOJHOTO  KIMHONTHIONUT-TeiIananTa, 0OpabOTAaHHOTO CONSTHOH  KHUCIOTOM |
CYCIIEHIMPOBAHHOTO B MIeTOYHOM pactBope. [lomydeHHble NPOAYKTHI OXapaKTepHU30BaHBI METOJAMHU
CKaHHPYIOIIEH DIIEKTPOHHOH MHKpPOCKOIHHU, peHTreHoBckod auddpakromerpun u  Dypoe-MK-
CHEeKTpalIbHOr0 aHanu3a. [lokasaHo, 4To /Ui MPUTOTOBJIEHHUS IIEONUTOB THIIA A CO CPABHUTENIBHO BHICOKHM
COJZICp’)KaHUEM AIIIOMHUHHUS CIiepBa TpeOyeTcs TONMydeHHE COAaIMTOBOH CTPYKTYyphl ¢ Si/Al=1, xoropas
3aTeM IEPEeKPUCTAIM3YEeTCsl B LIENCBOH MPOAYKT; MOPQOJIOrHs U pa3Mepbl KPHCTAJUINTOB B OCHOBHOM
OIIPEEIAI0TCS YCIOBUSIMU KPUCTAJLI3aL Y.
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OU3BNYECKASA XUMUA

HOBBIE MEXAHUWU3MbI IEPEHOCA ITPOTOHA B HEKOTOPbBIX XUMUWYECKHUX U
BUOXUMHUYECKHUX PEAKIIUAX
(IlepcnekTUBBI heMTOXUMUU)
Jlxx Kepecenumse, M.Kpapans', I Muxy4anze
Tounucckuii 2ocyoapcmeennwiil ynugepcumem umenu U. /casaxuwisunu
" Cyxymckuii 2ocyoapcmeennbwlil ynugepcumen

OmnucaHbl HOBBIE MoAeC/In TIMEpE€HOCa MNPOTOHA B HEKOTPBIX XUMHUYCCKUX U OHMOXUMHUYECKUX pCaKkiusiXx. Ha
OCHOBAHHUN KBAHTOBO-XHUMYCCKHUX paC‘IéTOB OHEPIrCTUYCCKUX, CTPYKTYPHBIX M JJICKTPOHHBIX XapaKTCPUCTHK
MCTOAOM TCOpUU (l)yHKHI/IOHaJ'Ia IIJNIOTHOCTH (T@H) NpEeAJIOKCHbI HUKINYCCKU-TUMEPHBIC, IMUKINYCCKU-
NIEHTAMCPHBIC U CTEKUHI'OBBIC MCXaHU3MBI IIEPEHOCA MPOTOHA B UCCIIEAYEMbBIX MOJICKYJIAPHBIX CUCTEMAX,

[lepeHoc mpoTOHA SABJSICTCS OJHOM M3 BAXXKHEHIIMX CTAAMH XMMHUYCCKUX M OMOXUMHUYCCKUX PCAKIUH.
B gwactHOCTH, TayTOMEpHBIEC TIPEBPAICHNS OPTaHUICCKUX COCAMHEHUM, MyTalmoHHbIe Tporeccsl B JJHK,
a TaKke 00pa3oBaHHME TMENTUIHOW CBS3HM YIPABIAIOTCS MEPEHOCOM IMPOTOHOB MEXIY pearupyroliMH
coequHeHUsAMHU. KonmmdecTBeHHOE OIMMCAaHUE ATHX IPOIECCOB 3aBUCUT OT yCTAHOBJIEHUS MEXaHH3MOB
MepeHoca MPOTOHA, YTO YacTO CBI3aHO C CTPYKTYPHBIMU TPYAHOCTAMH, MIPEOIOJIEHHE KOTOPHIX BOZMOXKHO
TaKUMHU COBPEMEHHBIMH (PU3MUYECKHUMH METOJaMH, KaK MOJICKYJISIpHAs CIIEKTPOMETPHS, MOJEKYJspHas
MeXaHHKa, KBaHTOBasi XUMHSA U (PEeMTOXUMUS. DTO MOCIEAHAs, 32 CO3laHie KOTopoi Axmen 3eBaiiin ObLT
ynocroeH HobGeneBckoit mpemun 1999 roma, sBiseTcss yHUKadbHBIM METOJIOM DPETHOCEIEKTHBHOTO
BO3OYXKICHUSI CIOKHBIX OpPraHMYECKUX MOJEKYJ, C LENbI0 OCYIICCTBICHUS IICIEHANPABICHHOTO
OpraHMYecKoro cuHTe3a. /i HarJIsJHOCTH MOXKHO MpHBecTH pabory 3eBaiina, koropas kacaercs 1H-7H
MepeHOoCy MPOTOHA B AUMepe 7-a3amHona [ 1], a Takke 0030pHYIO CTaThiO pyCCKHX aBTOPoB [2]. M3BecTHO,
gto nepuon konedanust N-H rpymimst

T~u = Me = 3000 um/3-10° m/cex =3-10°m/3-10°m/cex=10"*cex=10"10""cex=10¢cex
(1pemTo=10"),

rae 3000 HM ecTh JUTHHA BOJIBHBI MTOJIOCHI MOTJIOIEHNS B HHPPAKPACHOM CHEKTPE BAIEHTHOTO KOJICOaHHUS
N-H rpynms! (BomrOBOe uncio = 3300 cm™'). CnenosarensHo, N-H rpynma oqHo KonebaHue coBepIIaeT 3a
10 ¢emrocekyHa. 3eBaiily ynaioch 3Ty (DaHTACTHUECKH MAaNyl BEIMYMHY IPOMEKYTKH BpPEMEHH
H3MEpUTH dKcIiepuMeHTaNbHO [2]. OH ncnonb30Bal mpoiecc Bo30yxaeHus 1 3ouaupoBanus N-H rpynmsl.
KBaHTBI, WacToTa KOTOPBIX pAaBHSETCS YACTOTEe BaJeHTHOro konebanuss N-H rpymnmbl BBI3BIBAIOT €&
BO30YXKJEHHE, B pe3ylibTare 4ero B MH(PAKpaCHOM CHEKTpE MOSIBIISETCS COOTBETCTBYIOIIAS TONOCA
nornomterus (3300 cm™). 3a sTor mpomexyTku BpeMensl N-H rpynmna Bo3Bparmaercss Ha SHEPreTHIeCKOM
YPOBHE OCHOBHOT'O COCTOSIHUSI W Iporiecc moBTopsieTcsi. CMBICTb 30HIMPOBAHUS COCTOMT B TOM, YTO JO
BO3BpAIICHUS MOJICKYJISIPHOW CHCTEMBI Ha YPOBHE OCHOBHOT'O COCTOSIHUS Ha He€ MaJaroT KBaHThI, KOTOpPhIC
OT TMPEAUIYIONIETO OTCTAIOT Ha TOJIOBHHY a3kl MX KoJeOaHWsS W BBI3BIBAIOT 30HAWpPOBaHUE (Pa3phiB)
XHUMUYECKOW CBSI3bI, HE AaBasi BO3BPAIIATHCS B OCHOBHOM COCTOSHHH.

/AZ—I--ZC \

Paznenenue oqHOro KBaHTa Ha BO30YKJAIOLIME U 30HIUPYIOINE COCTaBIISAIOIINE 3eBailily yaanoch ¢
WCITIOJIb30BAHUEM SIBIICHUH MHTEP(EpEHIIMH U KOTePEHTHOCTH TOTJIOMIEHHOTo U3ny4eHus [2]. OTKpbiTHE
3eBailioM (h)eMTOCEKYHIHBIC  IPOIECCHI CTAJO HA4aJoOM HOBOTO HAINPABJIEHHS €CTECTBEHHOM HAayKH -
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(deMTOXUMHH. PermoceneKTHBHBIM BO30YXKJICHHEM W 30HAMPOBAHHEM (EMTOCEKYHIHBIMH KBaHTaMH
MOJKHO IIeJICHAIPABJICHHO PEaii30BaTh MPAKTHUYCCKU JHO00H XUMHYCCKUN M OMOXMMHUYECKUN CHHTE3. B
YacTHOCTH, B aumepe aszauHfgona 1H-7H wmexMonekynspHbIi TepeHoC NpPOTOHA OCYIIECTBISAETCS
(heMTOCeKYHTHBIM 30HJMpOBaHUEM. B paHHBIX paboTax coolIanaoch, YTO MEPEHOC MPOTOHA B MpoIlecce
KETO-€HOJIFHOTO TayTOMEPHOTO TIPEBpAIlEHUS] MOXET OCYHIECTBIATHCS IO BHYTPUMOJIEKYISIPHOMY
MexaHusmy [3,4]. Ha mpumepe anerodeHoHa U THApa3oHa MeToIaMH MH(PAKPACHOH CIIEKTPOMETPUH H
KBaHTOBOM XHMHHM HamM# OBUIO TOKa3aHO BO3MOXKHOCTH I€pEHOCA IPOTOHA IO MEKMOJIEKYISIPHOMY
MeXaHu3My [5,6]. DTOT MeXaHU3M pearn3yercsl TaKXkKe B IpoIlecce MepeHoca MPOTOHA B 2-TIMPHUIOHE, C
oOpa3oBaHHEeM eHONBHOI (opmbl [7,8]. Boree Mo3qHO HUKINYECKU - JUMEPHBIA MEXaHHU3M ObLT IPUMEHEH
g 1H-7H nepenoca mpotoHa B 7-azamHpoine [9] m nupumuanHoBbIX mpou3Boanbix [10]. Ilpupoanbim
MPUMEPOM  LUKINYECKU-AUMEPHOIO0  MeXaHW3Ma fABIAETCA TIEPEeHOC IMap MPOTOHOB  MEXKIY
KOMITJIEMEHTapHBIMH HYKICOTHIHbIMI ocHOoBanusiMH B JIHK. B ciydae oOMeHa mpoToHaMH MEXIy
IUTO3UHOM (3) ¥ ryaHHHOM (4) MOTyT 00pa3oBaTbcsi UX UMUHHBIE (5) U eHONbHBIE (6) TaK Ha3bIBACMUE
penKue TayToMepbl. DTOT MPOIECC MOXKET BBI3BATh TaK HA3bIBAEMYIO TOUEUHYIO MYTAIlMIO WU BBINAJCHNE
OHOTO0 MOHOHYKJIeoTHAHOro 3BeHa. CoriacHo JIEBAMHY dYacTOTy MyTallMM JOMKHO ONPENemsThCs
MPOM3BEICHUEM KOHIGHTpPAaUK penkux TayTroMepHbix ¢opm [11]. OaHako ycTaHOBJIEHWE TaKUX
KOHIICHTPAIIMH CBS3aHO C OOJNBINUBH SKCIEPUMECHTAILHUMU TPYTHOCTSAMH. B CBSI3W C 3THM B MECTO
KOHIIEHTpAIMi pelKux TayTOMEPOB HaMHU IMPEUIOKEHO KOHCTAaHTHI JakTaMm-1akTumuoro Kr(LL) u amun-
umuHHOro Kr(Al) paBHOBecus [12], tne Kr BblpakeHa B Buje (QyHKIHMU MOPSIKOB Pa3phIBAIONMIMXCS U
00pa30BaBIINXCS CBSI3EH, YIaCTBYIOIINX B MPOIIECCE IEPEHOca MPOTOHOB.

v, =K, (LL)K, (Al)
_ P (DPy Q) Feo D Py (2) = Peo (2) By (D]

i PCN (l)PCN (2)[PNH (l)POH (2) - PNH (2)POH (1)]

Ilepenoc mpoToHAa MeXAy OBYMS aMHHOKHCIOTAMH WIrpaeT pelalollyl0 pojb B IpoIecce
00pa3oBaHUsl TENTHUAHOW CBs3U. KBaHTOBO-XMMHUYECKHM METOJOM TEOPUH (PYHKIMOHANA TUIOTHOCTH
(T®IT) [13] Hamu OuITO OMUCAHO MHAYKIIMOHHOE U CTEPUYECKOE BIMSHUE R-rpymiiel Ha mporiecc nepenoca
npoTroHa. B "acTHOCTH, TIOKa3aHO, YTO CKIIOHHOCTh K 0Opa30BaHUIO MENTHIHOW CBS3H YBEIHYMUBACTCS B
pe3ynabTaTe yMeHblneHus nopsaka u yBenndenus Hel CO u NH cBsseil (Pco u Pnu; Rco 1 Rin), a
TakKe yMeHbIIeHns dHeprun aktuparmu (AE") [14] .

2
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N3BecTHO, B 4-TUpHUI0HE UMEET MECTO MEPEHOC MPOTOHA B Mapa-TMoJI0KeHHE, OJJHAKO MEXaHU3M dTOTO
mpoiecca He ObUT ycTraHOBJIeH. Hamm ObUla MOCTpOEHA OXHOCTaJWMWHAs CTeKuHroBas moxpeiab 1H-4H
TepeHoca nporoHa B 4-nupuaone [15].

_H
@)
N
X3 =
| +
— NN
N
_0
H

JU11 KONMWYECTBEHHOTO OIMHMCAHMS 3TOr0 IMpolecca C MOMOIIbI0 KBAHTOBO-XMMHUYECKOTO METOAa TEOpUHU
¢yukuuonana mmornoctd (T®II) smeprum axtuBarmu (AE), smeprus peaximu (AE) um ayTomepHOi
KOHCTaHThl paBHOBecHs (Kr) Obuia paccuuTaHa. Pe3yiabTaThl pacyeToB IOKa3aid, 4YTO 3HAYCHHS
JHEPreTUYECKUX M KMHETUYECKHX XapaKTePUCTUK, C TOUKHU 3PEHUS XUMHUYECKUX PEAKLIUH, U3MEHseTcS B
pa3yMHBIX TIpeienax, YTO T03BOJISET CIeNaTh BHIBOJ B TIOJb3y KOMIIETEHTHOCTH IIPEAJIaraeMoro
crekuHroporo mexanm3ma 1H -4H mnepeHoca mnporoHa B TNPOM3BOAHBIX MHPHAWHA. OTO HOBBIIA
OJHOCTYTIEHYAThIi CHHXPOHHBIN 1 yHUKaIbHBIH Mexanu3M 1 H-4H nepenoca nporoHa.

—N N-- Nao N—
H Y H L H,
Col | - N r N
] 3\ : \1 3 \
| 1 ' l
H H — ! A
. H / = H H :

H

1H-3H nepeHoc mpoToHa B MMHJIa30JI¢ YaCTO BCTPEUACTCSA KaK B XUMHUYECKUX, TaK M OMOXUMHUYCCKUX
peaknusax. bpum mpeniokeHbl BHYTPH- M MEKMOJEKYISIpHbIE MEXaHU3MbI ATHX mpoiieccoB [12]. Msl
mpeuiaraeM — IUKIMYecKHU-TIeHTaMepHuil MexanusMm Juia 1H-3H mepemaun mpoToHOB B MPOM3BOTHBIX
umuasona [16]. Dueprus axtusauuu (AE") u sneprus peaxiuu (AE) nepenoca mpoToHa, a Takke HOpsaKH
cBsizer (Pnu) 1 (Px ... v) ObITH BBIUKCHEeHBI MeTosioM Teoprun ¢yHkuui miotHoctd (DFT). ITokazano, uro
MEpEeHOC MPOTOHA YHEpreTHUecku Ooliee BHITOJHO B HUTPOMMHJA301a. DTO MOKHO OOBSICHHTH BBICOKHM
AJIEKTPOHOAKIICTITOPHBIM CBOWCTBOM HHUTPOTPYIBI, KoTopas pacisonser N-H cBsizp u crocoOcTByer
IIepEeHOCy MPOTOHA K COCETHOMY aToMy a30Ta uyepe3 BOAOPOAHYIO cBs3b. 3HaueHuss AE” u AE ¢ Toukn
3peHHs] XMMHYECKHUX IpeBpalleHHil H3MEHSIOTCS B JOBOJBHO pAa3yMHBIX IIpelenax, 4TO TOBOPHUT O
KOMIIETEHIIUN TpeJiaraeMoro UWKIWYECKH - TIeHTaMepHOW MOJenH. OJTO HOBBIH HEHOHHBIE W
OJIMTOMEpHBIE TUKINYecKass Mozens, rae 1 H-3H nepenoc mpotoHa ocyIecTBisieTca B OIHY CTaIHHIO.

[epeHoc POTOHOB B MPEIUIOKEHHBIX MOJICISX, aHAJOTMYHO 7-a3aMH]I0a, MOTYT OBITh pealn30BaHbI
WH(ppaKpacHbIM 00JTydeHHeM (HEMTOCEKYHIHOW YaCTOTHI.
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NEW MECHANISMS OF A PROTON TRANSFER
IN SOME CHEMICAL AND BIOCHEMICAL REACTIONS
Jumber Kereselidze, Marine Kvaraia*, Giorgi Mikuchadze
Ivane Javakhishvili Tbhilisi State University
*Suchumi State University

SUMMARY
The new model of proton transfer in some chemical and biochemical reactions was described. On the basis
of quantum-chemical calculations of energetic, structural and electronic characteristics cyclic-dimeric,
cyclic-pentameric and stacking mechanisms of proton transfer in studied molecular systems have been
sugested.
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H3yueHo paBHOBeCHE HOHHOrO oOMeHa B meonure NaA kartrona Na™ ma katwons! Lif, K, Ca™ u K™ ma Ca'™,
OMpeneNIeHbl KOA((GHUIMEHTH MPONOPIIMOHATBHOCTUA. VICMONb3yd WX B OMHOKPATHOM pEXHME, IOJIYYCHBI
00pas3Ibl YaCTHYHO 3aMEIICHHBIX HOHOOOMEHHBIX (POpPM B KPaTHOM OTHOIICHUU K KaTHOHAM, MPHUITUCAHHBIM K
palioHy TIPOXOMHBIX OKOH. PEHTICHOCTPYKTYPHBIM  METOIOM  ONPEHCICHBl  HapaMeTphl  PEIICTOK
TepMOrpaGuIECKHUM METOJOM — TEPMHUYUCCKAs CTOHKOCTh. Y CTAHOBJICHO, YTO KaJIHMid MPAKTHYCCKH HE BIMSCT Ha
napameTp pemreTku (yBenumuuBaeT Ha 0.1%) u yBenuuuBaet Ha 155 K Temneparypy Hauyana 3K30TepMUYIECKOTO
muka. MeTofoM IIyma, HCIOb3ys OJIHOATOMHBIC HWHEPTHBIC Ta3bl, B JIMHAMHYECKOM PEKUME OIMPEICICHBI
pasMepsl POXOAHBIX OKOH. 3aMena Na' Ha Li* ymensinaer pasmep npoxomguoro okaa ot 0,464 am no 0,400 mm;
Na' ma K' 10 0,304 um; Na' ma 25% Ca™ no 0,544 um. IIpu 3TOM AUCKPETHOCTH 3aMEHBI HOHOOOMEHHBIX
KaTHOHOB HET, BCC OHM DJHEPIeTUYCCKHU OJWHAKOBBI. BOJBIIMHCTBO XapaKTEPUCTHK HOHOOOMEHHBIX (opM
IeojuTa A He YKJIaabIBaeTCs B IPUHATYIO MOJCIB SJIEMEHTApHOM sueiiku. [1oBHIMMOMY, HMOHOOOMEHHBIH
KaTHOH SIBJIIETCS COCTaBHOM 4YacThIO AJFOMHHHCBOKHCIOPOJHOTO TeTpasapa W (OPMHPYET OCHOBHYIO
CTPYKTYPHYIO CIMHUIY, W3 KOTOPOH CTPOMTCS KPHUCTAJUIMYECKas CTPYKTypa CHHTCTHYCCKOIO IICOJIHTA.
YTouHEHHE MecTa pacCIONOKEHHs HOHOOOMEHHOI'O0 KAaTHOHA OYeHb Ba)XHO TMIPH pPa3pabOTKe pPas3HBIX
KaTaJUTUYCCKUX CHCTEM, YTO MO3BOJHT PACHPEACITUTh KATATUTHYCCKH aKTUBHBIA METaJUTMYCCKUI SJIEMEHT 110
00beMy U TIOBEPXHOCTH IO MOJICKYJIBI OKCHIAa HIH JaXe HOHA. V3ydeHa afcopOLUs WHEPTHBIX Ta30B U
MOKa3aHO, YTO MPH MPUOIMKEHHM KUHETHYECKOTO pa3Mepa MOJICKYJ IO pa3Mepa MPOXOJHOI'O OKHA PE3KO
BO3pacTacT EMKOCTh U IMOHMKACTCSA CKOPOCTh 3aIOJHEHUS aIcopOImonHoro oobema. [IpoBeaeHo ompeneieHue
KMHETHYECKOr'0 JHaMeTpa HENIaponoJo0HBIX Ta30B B 3aBUCUMOCTH OT TEMIEPAaTyphl W CpPaBHCHHE HX C
KHHETHYCCKUMH JUAMETPaMHU, MOJIYUYEHHBIMH U3 BS3KOCTH WK Kodddunrenta muddysuu. [lokazaHo, 4To OHH
3HAUUTENBHO OTIUYAIOTCS: JIJs MeraHa mpumepHo Ha 0,05 vwm, stana Ha 0,15 HM, »THneHa Ha 0,13 HM U
aneruieHa Ha 0,14 Hm.

B 1925 rony Beiirenem u Illtaiinrodpom ObUIO OOHApY)KEHO, YTO MHUHEpas IA0a3UT CHOCOOEH
MOTJIONIATh BEIIECTBAa TOJBKO MalbIX pa3MepoB. B mpupome MuHepaibl ceMeicTBa IICOTHTOBBIX
BCTPEUYAIOTCS PEIKO K TOMY € B CMECH C JPyrMMH MHHepajdamu. [lo3ToMy aaHHOE cOOOIIeHHE He
BBI3BAIO JIOJDKHOTO BHUMAaHM. bappep mpenmnonoxui, 4To aacopOeHTHI [EOTUTOBOTO THUIA MOTYT HAWTH
IMIHPOKOE MPHUMEHEHUE B MPOMBINIICHHOCTH TOT/a, Korja OyneT pa3paboTaH METOA WX HCKYCTBEHHOTO
noiy4deHus [1]. B maTuaecaTsix rogax MOSBUIICS PsiJi COOOLICHWH O CHHTE3€ W CBOWCTBaX HOBOTO BHA
a7IcOpOEHTOB — KPUCTAJUIMYECKUX aTFOMOCHIMKATOB, BIIOCIE/ICTBHA HA3BaHBIX MOJICKYJSPHBIMH CHTAMHU.
Beimyck  mpoMbIlUIeHHOW TapTHH cuHTeTHYeckuX meonutoB ¢upmor Jlmnnme (CIIA) m mareHTHOE
ONMMCAHUE TEXHOJIOTMH WX MONydeHUs TosBUWiIock B 1959 romy [2]. Ilpumepno B TOXkEe Bpems H.E.
Heiimapkom B UDX AH YCCP 06buto omyOaukoBaHO COOOIEHHE O O0Jiee MPOCTOM METOJE CHHTE3a
neonutoB [3]. [Tocne aToro B Hay4yHOH OOIIECTBEHHOCTH Pa3pa3wiiCsi HACTOSIIHKA IICOTUTOBBIA OyM H TIpH
oraenein XH AH CCCP Obuta opranusoBaHa KoopauHupyromas KOMHCCHs IO IieonutaM [4] 1mof
pykoBoactBom akaa. M.M. Jlyomnuna. B mae 1961 roma OBLIO CO3BaHO WIMPOKOE COBEIIAHUE
MpeACTaBUTENCH TeX OpraHu3alliii, KOTOpble 3aHHMAIWCh CHHTE30M, H3YyYCHHEM CTPOCHHUS W
a7ICOPOIIMOHHBIX  CBOMCTB IlconuTOB. Ilociae BceCTOpOHHEro OOCYXKACHHS ObUla  MpemioKeHa
MPOCTPAHCTBEHHAS MOJEIb DJJEMEHTAPHON SUEHKM KyOmdueckod (OPMBI KPHCTAIUIOB CHHTETHYECKHX
neomutoB THHa A u X [4]. MCXOmAHBIM 3JIEMEHTOM [UIsI MOCTPOCHHSI TaKOW CIIOKHOH CTPYKTYPBI
BBICTYHAIOT  alltfoMUHUEBOKUCIOpoaHble (AlOs) u  kpemHueBokuciopoanbie (SiOs)  Terpaempsl.
MuHHMaNEHOE YUCIIO TeTpaeapoB (TpH) o0pa3yeT KOJBIO, a 3aTeM BOCEMb TaKUX KOJIel O0bEeTUHSICTCS B
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00BEMHYIO CTPYKTYpPY Maporoo0Hoi GopMbl — KyOoOKTaenp, BHYTPH KOTOPOTrO UMEETCs Iapoo0pazHoe
npoctpancTBo auamerpoM 0,66 HM u oovemom 0,15 M3 . KyOookraenp BBICTYHaeT Kak OCHOBHAs
CTPYKTYpHAs €IMHHUIIA MHOTUX THIIOB CHHTETHUYECKUX IEONUTOB. Tak Kak allOMHHUN TPEXBaJICHTHBIN, TO
ero TeTpaeip HMeEeT HEKOMIICHCHPOBAHHYIO OTPUIATEIbHYIO BAJCHTHOCTh. JlIs1 ee KOMIIEHCAI[UH
ABTOMATHYECKH HCIION3YETCSI MOH HATPHUsS, KOTOPBIA IMPHCYTCTBYET B PEAKIIMOHHOM pacTBOPE MpH
CHHTE3€ 1[€0JIUTOB.

Kybookraenpbl 0O0bEIUHSAIOTCS B TPOCTPAHCTBEHHYIO CTPYKTYpPY, THI KOTOpOW 3aBUCHT OT
cooTHomIeHust B HUX MoHOB Al u Si''. Dnementapnas sueiika mpocTeifliero cTpykTypHOro Tuma A
COCTOMT W3 omHOro KkyoOookTaempa 12NajpAlinSissOos, (akTHUeCKn 5TO 8 BOCBMYIIEK OKTaempa,
pacIoNOXKEHHBIX B BepIIMHAX Kyba, 00beAMHEHHBIX KHCIOPOAHBIMH MOCTHKamHu. [Ipu aTom oOpasyercs
MPOCTPAHCTBO, Ha3bIBAEMOE OOJIBIION IMOIOCThIO, KOTOPOE COCAMHSETCS C TAKMMH JK€ MPOCTPAHCTBAMH
CMEXHBIX JJIEMEHTAPHBIX siUeeK yepe3 6 MPOXOJHBIX OKOH pa3zmepoM 0,42 um. Iuamerp GonbInol mojaocTH
paBeH 1,14 uM, a 06beMm 0,77 uM’. B nanHO#T Mozenu mons! Na* pacrosararonmecs B 00JacTH MPOXOTHBIX
OKOH, SIBJISIFOTCS ITOJIBM)KHBIMUA M MOTYT OBITh 3aMEHEHBI IPYTUMH OTHO- ¥ JBYXBaJICHTHBIMU KaTHOHAMH.
Pa3mep oOMEeHHOTO KaTHOHA ONpeeNsieT pa3Mep MPOXOJHOro OKHA. TaKuX KATHOHOB B OKHE YETBIPE.

[epBBIe DKCIIEPUMEHTHI TI0 TOMYyYEHHIO OOpa3IloB ICONUTa TUHA A Pa3HBIX MOHOOOMEHHBIX (OpM
[IOKa3aJIM HE COOTBETCTBUE JAHHBIX JKCIIEPUMEHTA IPEIaracMoil MOJENIN 3JIEMEHTAPHOM s4elku. Tak,
mpu 3aMmeHe moHa Hatpus ¢ auamerpom 0,1012 uM Ha won kamus muamerpom 0,1341 HM, pasmep
npoxoaHoro okHa ymensbinaercs ¢ 0,420 am mo 0,305 um. Bmecte ¢ Tem, ipu 3aMeHe HOHA HATPHs Ha MOH
Ut ¢ pasmepoM 0,757 HM IPOXOJHOE OKHO JOJDKHO ObLIO Obl YBEIHMYUTHCS, & OHO YMEHBIIHIOCH JI0
0,400HM.

[Ipu ncnonb30BaHUM LEOJUTOB JUTS pa3feieHUs] MHOTOKOMIIOHEHTHBIX CHCTEM, JUIS OCYIIKH, OYHCTKH
W JIp. JOCTAaTOYHO 3HATh pa3Mep MPOXOMHOro okHa. Ho st co3maHusi HOBBIX 00pasIoB IICOJHTOB C
HYXXHBIMH CBOWCTBAMH U, B OCOOCHHOCTH, KOTJIa IICOJUTHI MCIIONB3YIOTCS B PAa3MYHBIX MpOIlEccax Kak
KaTaJn3aTOPhl WA HOCUTENU B KaTATUTUYSCKUX CHCTEMAaX, MECTOIOJIOKEHNE HOHOOOMEHHOI0 KATHOHA B
3JIEMEHTAapHOI s4eiike, a 0COOEHHO B KyOOKkTaeape, uMmeeT ocoboe 3HadeHue. KyOokraenp sBisercs
OCHOBHOH CTPYKTYPHOH €IMHMIEN B LIEONIMTAX APYTMX TUIIOB, Takux Kak X, Y, L u ap.

[IpoBeneno wccnenoBaHue, C 1ENbIO BBISICHEHHS COOTBETCTBUSI CBOWCTB IPHHATOW MOJIEIH
JJIEMEHTapHOU sueiiku neonurta THna A. CHavyana HEoOXOAMMO OBUIO BBISICHUTH HAJIM4YHME CTAOMIILHOTO
paBHOBECHUS MEXAY HOHOOOMEHHBIMM KATHOHAMHU B IICOJUTE W pPaBHOBECHOM pactBope [S5]. Brwuio
3aMEUEHO, YTO TAKOE PABHOBECHE CYIIIECTBYET, HO Ha HEro BIHsIET psill pakTopoB, Takux kak pH pactBopa,
o0Imas KOHIEHTpanus pacTBopa, TemmnepaTypa. Ilpu 3amene Na® ma Li" B meomure NaA nHaGmogaercs
HEKOTOPBII ONTUMAJIBHBIN PEXUM.

KomuvecTBeHHOE paBHOBECHE MEXJIYy COCTaBOM paBHOBECHOTO pacTBopa W HOHOOOMEHHBIMHU
KaTHOHAMH B IICOJIUTE IMO3BOJISICT MOMYYHTh 00pas3lbl C 3apaHee 3aJaHHON CTENEeHbI0 MOHHOIO OOMEHa.
Takum o0pazoM OBUTH MOMYYEHBI 00pa3lbl YACTHYHO 3aMEHICHHBIX HOHOOOMEHHBIX (OPM B KpPAaTHOM
OTHOIICHUM K KaTHOHaM, HMMEIOIIMMCS B paioOHE IMPOXOJHOI0 OKHA B COOTBETCTBHH C TMPHHITOH
MIPOCTPAHCTBEHHOM MOJENBI0 DJIEMEHTApPHON SYEWKU. PEHTIEeHOCTPYKTYPHBIM aHalIHU3 IOJIY4YEHHBIX
HOHOOOMEHHBIX (hopM TeonnTa THMA A TMOKa3ad, YTO OHH MMEIOT KyOmueckyto (opmy sieMeHTapHOH
sYelKy ¢ mapaMerpamu pemerku 1,2278 + - 0,0008 am (pedbpo ky6a). [Ipu 3ameHe noHa HATPHSI HA JTUTHI
¢ pazmepom roHa Ha 20 % MeHbIle, YeM Y HaTpHsl, TapaMeTp peleTKH yMeHbIIaeTcs npumMepHo Ha 2,1%.
Torma xak 3aMeHa MOHa HATpPHS Ha KaliMid, Y KOTOPOro pasMep MoHa Ha 32% Oolbliie, 4eM y HATpus,
rmapaMeTp pemeTku yBenumumBaercs Bcero Ha 0,1%. 3ameHa HaTpusi Ha KalblUid HE MEHSET MapaMeTp
pEIIEeTKH, HO IIPY 3aMEHe KaJlus Ha KaJIbLUH - HaOoaercs Hekoropoe ero ysenuuenue (0,5%).

TepMmorpaduueckuil aHanM3 TOJYYEHHBIX MOHOOOMEHHBIX (OPM IICOJIMTOB THIA A BBIIBHI P
ocobennocreil. Lleomut NaA nmeer ogun sx3oTepmudeckuid dddext ¢ Haganom npu 1073 K. [Ipu 3amene
HATpUS Ha JIUTHH, TOSABISIFOTCS TpU dK30TepMuueckux d¢dekra. [lpum yBenndyeHuu creneHn oOMeHa
nepBhIi 3K30TepMuUeckuid d3Qdekt yBennunpaercs ot 1077 K u 1153 K, Bropoii - ymenbmaercs g0 1040
K, a Tperuii mpakTuuecku He MeHseTcsa. [Ipu 3aMeHe MOHA HATPUS HA WOH Kaylksi OOHApYKEH OJMH
3K30TepMUUecKuil 3¢ dekT, kKoTopbiii yBenmuumupaercsa oT 1073 K no 1173 K. [Ipu 3aMeHe ke HaTpus Ha
KaJblMi TOSBISIETCS dHAOTepMUYecknit addekt npu Temmeparype 893 K, koTopwlii ¢ yBennueHuem
CTereHu 3aMmerneHus: ymenbinaercs m1o 823 K. Kpome Toro HabiromaroTcs ABa OJIM3KO PACIIONOKEHHBIX
9K30TepMUYECKUX A deKTa.

Ha monmydeHHBIX TO pa3pabOTaHHOW METOIMKE YaCTHYHO W IIOJHOCTBIO 3aMelleHHBIX (opmax
LEOJUTa TUMa A OmpeaeseHbl pa3Mephl MPOXOJHBIX OKOH B KMHETHYECKOM pexxuMme puc.l. [6]. Anamus
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JAHHBIX HWCCIIEIOBAHUI TIOKa3aj, 4TO 3aBHCHMOCTH CBOHCTB 00pa3loB IICOJUTOB B 3aBUCHMOCTH OT
MPHUPOABI U pazMepa MOHOOOMEHHOTO KaTHOHA pa3HOHANpaBieHa W HE BCErja COrjiacyercsi ¢ MPUHITOH
MOJIETIbIO AJIEMEHTapHOW stueliku 1meonuta Tuna A. Ecim poib MOHOOOMEHHOTrO KaTHOHA COCTOHMT B
KOMIIEHCAllUH OTPULIATENIFHONW BaJIEHTHOCTH KHCJIOpOJa B alIOMUHUEBOKHUCIOPOAHBIX TeTpaenpax, Toraa
HaOmomaemple (AKThl yKa3bIBAIOT HA HETOYHOCTH TNpUHATOH Mojenn. OdeHb IOKa3aTenbHOe
HECOOTBETCTBHE — 3TO pa3Mep IpoxoaHoro okHa (puc.l). Tak mis NaA — 0,464 um, LiA — 0,400 am, KA —
0,304 um.

Kpome Toro, eMkocTh 110 Bojie 1ieoauTa truma NaA, ooxatoro npu 2; 4 u 8 teicsuax MlIla B mpecce mist
CHMHTEe3a ayMas3oB, yMeHbImaercs Ha 10-20%, HE W3MEHHMB XapakTepa H30TEPMBI (HM30TEPMBI IO BOJE
omnpezeneHbl B nadopatopun akagaemuka HAH Tpysun T.I.Anaponukamsunn MHcTHTyTa QU3nyYecKoi
oprannueckoii xumun uM. [LI .Memukumsumu r. Towmcn — MDOX HAH ['pysum). Torma kak
MHOTOBAJICHTHBIN KaTHOH MPH KOMHATHOM TEMIIepaType MOXET Pa3pyIIUTh KPHUCTAIITHYECKYIO PEelIeTKY
LEOTTUTA.

CrnenoBaTebHO, TaK Ha3bIBA€MbIi MOHOOOMCHHBI KAaTHOH HE MOXET OBITh B POJM OKOHEYHOIO
3JIeMEeHTa B 3BEHE aFOMUHHEBOKHCIOPOIHOTO TeTpaeapa 1 pa3Mellaercs B pailoHe MPOXOJHOT0 OKHA U
Onmyknaer BHyTpH Oonbmioi monoctH. Ecin NMpHHATH, YTO OCHOBHBIM CTPOHTEIBHBIM 3JIEMEHTOM
cuHTeTH4eckux neonutoB tuma A, X, Y, L u Apyrux mnogoOGHBIX THIIOB BBICTYINAeT KyOOOKTaerp,
MOCTPOEHBIH W3 KPEMHHEBOKHCIOPOAHBIX M alIOMHHUEBOKHCIOPOIHBIX TETPAaeqpoB, TOIJa MECTO
HOHOOOMEHHOTO KaTHOHA YeTKO OMNpEACIICHHOS W HAaXOJHMTCS B CTPYKTYpE aIOMHUHHEBOKHCIOPOIHOTO
Terpaenpa Ha TMAPUTETHBIX YCIOBUSAX B BHJE JBOMHOTO OKCHAOB IOJOOHO IIBOWHBIM collsiM. Takoe
COCTOSIHME, TaK Ha3bIBAEMOr0 aJTIOMHHHUEBOKHCIOPOIHOTO TETpaeapa B 3aBHCHMOCTH OT pa3Mmepa H
MPHUPOABI HOHOOOMEHHOTO KaTHOHA, MeHsieT GopMy KyOOoKTaenpa, cnocod U MecTo UX OOBEIWHEHUS B
KPUCTaJUIMYECKYIO PELIETKY AIEMEHTAPHON STYEHKH.

W3Menenus pa3mepa MpoXoAHOTO OKHA B 3aBUCHMOCTH OT CTEIEHH 3aMEHbl HOHOOOMEHHOI'0 KaTHOHA
HATpHUS HA KAaTHOH JHTHUS, dPQeKkTa KpaTHOCTH He oOHapyKeHO. Bce KaTHOHBI B DJIEMEHTapHOM sUelke
SHEPreTUYECKH PABHOIIEHHBI, HIET CTATHCTUYECKOE 3aMEIIeHHE B COOTBETCTBHH C 3aKOHOM pPaBHOBECHSI.
Ha puc.l »Ta 3aBUCHMOCTH TpecTaBIIsICTCS KPHUBOM, Clerka BBITHYTOH —S-mogoOHoi  (opmbl,
MPHOIMKAIOIEHCS K TPSIMOH.

Jis moATBEpXKACHUS TaKOro BbIBOJa, B jaboparopuu akaa. T.I'.Auaponukamsumn MPOX HAH
I'py3un ObLTH MOMYYEHBI YACTHYHO 3aMeElICHHbIE HOHOOOMEHHBIE QOpMBI HeonuTa NaA MHOTOKpPaTHOW
00paboTKOl 00Opasiia CHHTeTHYECKOro Ieoiauta NaA pactBopom xmopuaoB K, Li u Ag. Jlng HUX ObLIM
orpezieNieHbl pa3Mepbl IPOXOAHBIX OKOH (Tadi. 1, puc.1).

Kak crenyer us puc.l xapakrep 3aBUCHMOCTH pa3Mepa IPOXOJHOr0 OKHA OT CTENeHH 3amerneHns Na*
na Li" B neomure NaA mnpejacraBieH INPakTUYECKH MPSAMOM, KOTOpas pacrojiokeHa CHMOATHO K
3aBHCHUMOCTH JUISI 00pa3loB MOJIYUYEHHBIX KPaTHBIM 3aMelieHreM. [lomydeHHble JaHHBbIC MOATBEPKIAIOT
HAJ@KHOCTh CIIOCO0a PaBHOBECHOT'O MONYYEHHUS YACTHYHO 3aMEIICHHBIX OOpa3loB IeoNiuTa TUma A W,
€CII OCHOBHBIM 3BEHOM B Jpyrux Tumax meonutoB (X, Y, L) sBusercs KyOOOKTaeap, TO U HUX TOXKE.
JuHamMuueckuii METoJ| LIyMOB IS ONpEAETIeHHs pa3Mepa MPOXOJHOrO0 OKHA, B KOTOPOM HCIOJB3YIOTCS
MPEUMYIIECTBEHHO OJHOATOMHbBIC WHEPTHBIE Ta3bl (Ne, Ar U Jip.) WM Jpyrue Mapornonao0HOro CTpOSHHS
monekynbl (CHa, CF4) siBsieTcss Hafie)kKHBIM U YI00HBIM.

HNoHOOOMEHHBI KaTHOH SIBIISETCS HEOTHEMJIEMOW YacThbi0 OCHOBHOIO CTPYKTYPHOIO OJiOKa,
(kyOoOKTaenpa) M3 KOTOPOTO TOCTPOCHBI DIIEMEHTAPHBIE KPUCTAJUIMYECKHE PEIICTKH CHHTETHYECKUX
[EOIUTOB YKa3aHHBIX CTPYKTYPHBIX THIIOB. CBSI3b MX B TaKOM OJIOKe ciabee OCTaIbHBIX HOHOB H IO3TOMY
OHU CTIOCOOHBI K 3aMeHe. CHrila Tako CBSI3M 3aBHCUT OT pa3Mepa U MPUPOJIbl KaTHOHA. Takyro CHITy MOXKHA
Ha3BaTh TEPMUHOM «CpPOJCTBO», KOTOpBIM YacTo mpumeHsercs. KommuecTBEeHHOM OIIEHKOW TaKoro
cpojicTBa SIBISETCS KO3(D(PHUIIMEHT paBHOBECHS B CHCTEME MOHHOro oOMeHa. Yem MeHbIne ko3 duneHT
paBHOBECHSI, TEM MEHBIIIEC MPOUCXOJUT U3MECHEHHIH B KOHCTPYKIIMH KyOOOKTaeapa U OOJNbIIe BEPOSTHOCTD
COXpaHEHHS KPUCTAIUIMYECKOH CTPYKTYphI IeonuTa. [loaTomMy IenecooOpa3HO B OTAEIBHBIX CITydasx
IPOBOJIMTH MOSTANHBIA HOHOOOMEHHBIN Tporecc. JlomycTum, B Hadane noH Na™ mensiercs na K', a 3arem
2K" mensiercs Ha Ca'™ ¥ Tak janee 10 MOJNTydeHHs TPeOYEMOro MOHO3aMENIEHHOro 00pasia, Ha KaxIoi
CTaJMH BBIJCPKUBAsI ONTUMAIIbHBIE YCIOBHsL. Takoi crocod MOHHOTO 0OMEHA IMO3BOJMT TOIy4YaTh IETyIo
MaIUTPy 00pa3IloB IIEONUTOB TUA A C IIMPOKUM HaOOPOM IO pa3MepaM MPOXOAHBIX OKOH.
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Tadauna 1. Temnepatypsl Hadana copounu (T,K) u oTBevaromnue uM pazmepbl KHHETHYECKUX UAMETPOB
(da, HM) IPOXOJIHBIX OKOH 00Pa3IIOB I[COJIMTOR.

Ar Kr ,
[eomut T 4 T 4 d?
NaA 102 0,46 177 0,459 | 0,460

0,12Li0,88NaA 113 0,450 | 193 0,451 | 0,450
0,30Li0,70NaA 116 0,448 | 198 0,445 | 0,447
0,42Li0,58NaA 136 0,431 | 226 0,429 | 0,430
0,66Li0,34NaA 169 0,410 | 283 0,413 | 0,411
0,82Li0,18NaA 179 0,400 | 335 0,398 | 0,400
0,89Li0,1 INaA 192 0,395 |339 0,396 | 0,395

0,15K0,85NaA 295 0,364 0,364
0,45Ag0,55NaA 177 0,460 | 0,460
0,85Ag0,15NaA 175 0,461 | 0,461
f |

0.55 3

z

]

4
0.50

/

0.45 —

/

1
0.40 %}

5
6
% 1‘\\‘\\
N
0.30 >
0 0.25 0.50 0.75 1.00
M4/(M1+Mz)

Puc.1. 3aBHCHMMOCTE pa3Mepa IPOXOJHOIO OKHA OT CTENEHH 3aMelleHns MoHa Na' Ha Ipyrue KaTHOHBI:
1 — nuTHit; 2 —Kanuii; 3 — Kanablvii; 4 — KaJIui Ha KaJIbIUi; 5 — HATpUi Ha JIUTHI; 6 — Kalui; 7 — cepedpo.
O - 00pa3ibl, IOAYYCHHBIC KPATHBIM CIIOCOOOM 3aMeIeHuUs, A - 00pa3iibl, OJIy4eHHbIE MHOTOKPATHOM
00pabOoTKOH I1e0NHTa PACTBOPOM KaTHOHA

Jnst  ompenencHUsT MHHHMAQJIBHOTO KHHETHYECKOTO pa3Mepa MOJEKYN, OTIMYAroIIerocss OT
MIapOBUAHOW (POPMBI, MOTYYEHHBIH HAOOp IICOMUTOB C PAa3IUYHBIM Pa3MEPOMIIPOXOJHBIX OKOH MOXKET
cIyxuTh 1madmoHoM. Ha oOpa3max ¢ W3BECTHBIMU pa3MepaMy T0p, MCHONB3Ys UX B KauecTBE MIa0JIOHA
OTpEETsTA TEeMIIEpaTypbl Hauyala COpOLMM pPa3HBIX Ta30B W Uil 3TOW TEMIIEPATYPhl TOACUUTHIBAIH
CpelHU KMHETHYECKUH TraMerp MOJEeKYNbl 1o ¢GopMyliaM, TOIXydeHHbIM U3 kKoddduumenta nuddysun
WM BsI3KocTH ( TaOI. 2).
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ﬂaHHBIe T86JII/IIH)I IIOKa3bIBAIOT, YTO IJId HC IHapOHOIIO6HBIX MOJICKYJI pa3Hulia MEX1y MUHHUMAJIbHBIM
W CPEJHUM KHHETHYECKUM Pa3MepOM 3aBUCHUT OT CTPOSHHS MOJIeKyl. Tak i a30Ta OHa OYeHb Malia, JUIs
kuciopoaa ona pasua 0, 015 am, merana — 0,05, stana — 0,15, stunena — 0,13, anermnena — 0,14 Hm.

AncopOuust — siBIeHHE MHOTO(AKTOPHOE, CYIIECTBYET MHOKECTBO TEOPETHUSCKUX M aHAJMTUYECKHX
crocoboB e€ onucanus. Hawmmydmiedt u HanOonee yaoOHOH Ui TEXHOJOTMYECKMX PacueToB OKasajach
Teopusi 00beMHOro 3amoiiHeHus Mukpormop Ilomsuu. Ha e€ ocmoBe M.M./IyOMHMHBIM U
JI.B.PanyiikeBuueM pa3pabOTaHO TEPMUYECKOE YpaBHEHHE aacopOlMH JUisi aacopOCHTOB IEPBOTO
CTPYKTYPHOI'O THIIA, TPUMEHUMOE K OINMCAHUIO aJCOPOIIMHM Ha CHHTETHYCCKUX IeonuTax [4]. OCHOBHBIMU
ko duimeHTaMu SIBISIOTCS: TPEACIbHBIM 00BeM ajcopOumonHoro mpocrpancTBa (Wo), KOHCTaHTa,
XapakTepu3yloliass TOpHCTYI0 cucreMy azacopboenta (B) u  xoddpdunment addunnoctn (B),
XapaKkTepu3yIOIMi mogodue ajgcopbara K ajacopOaTy IMPUHATOrO 3a cTaHmapt. J[ist momoOHBIX BEIIECTB
(yrieromopoioB, CIMPTOB) OH paBeH P/Py (oTHOIIEHHE Mapaxopos).

Tab6auuna 2. TemnepaTtypsl Hauana cop6Oiuu (T, K) razos o0pas3iiaMu eoaIuToB ¢ KaauOpOBaHHBIMU
okHaMH (da, HM) ¥ OTBEYAIOIIKNE UM pa3Mepbl MOJieKyJI (dx, HM), onpeneneHHbie U3 KodhGUIMeHTa
BS3KOCTU WK Au(dy3un

IeonnT d, Na 0 CH;4 C,Hg C,H, C,H, CF4 | CH3F | C:HoF>

T dx T di i I di T dx T di il dix T T i i

NaA-265 0,464 | 9,7 | 0,465 115 | 0,507 343 197

0,25Li0,75NaA | 0,453 | 108 | 0,452 131 | 0,498 269

0,75K0,50NaA | 0,436 | 133 | 0.431 | 101 | 0,451 | 147 | 0,483 | 195 | 0,587 | 179 | 0,559 273

0,75L10,25NaA | 0,411 | 153 | 0,418 | 113 | 0.438 | 173 | 0,463 | 209 | 0,576 | 203 | 0,540

LiA 0,400 | 177 | 0,406 | 141 | 0,415 | 197 | 0,450 | 217 | 0,570 | 211 | 0,535

0,25K0,75NaA | 0,360 | 309 | 0,373 312 | 0,410 | 278 238 | 0,519 | 220 | 0,513 223

0,50K0,50NaA | 0,340 336 318 | 0,486 | 313 | 0,475 315

0,25Ca0,75NaA | 0,544 226

0,25Ca0,75KA | 0,348

0,50Ca0,50KA | 0,500 323

NaA 0,460 | 103 | 0,458 118 | 0,513

0,12Li0,88NaA | 0,450 | 111 | 0,449 136 | 0,488

0,30Li0,70NaA | 0,447 | 115 | 0,445 141 | 0,488

0,421L10,58NaA | 0,430 | 143 | 0,424 | 97 | 0,457 | 146 | 0,484 195

0,66Li0,34NaA | 0,411 | 163 | 0,413 | 108 | 0,444 194

0,82Li0,18NaA | 0,400 | 185 | 0,403 193

0,89Li0,11NaA | 0,395 | 187 | 0,402 | 145 | 0,412

0,15K0,85NaA | 0,364 302 | 0,412

0,45A¢0,55NaA | 0,460 123 | 0,507

0,85A¢0,15NaA | 0,461 | 187 121 | 0,505

AJIcOOIMSI MHEPTHBIX ra30B. AJICOPOIMOHHYIO CIIOCOOHOCTh HOHOOOMEHHBIX (POpM IICOTUTOB THIIA
A OIleHMBANM TIO BEIMYMHE ajCcOpOIMM HeoHa M aproHa npu 195 K B Hem/r (3 m306ap aacopOrmm).
Onnako, dTa TemrepaTypa JUlsi HHEPTHBIX Ta30B HE SIBJISETCS MOKA3aTeNbHOW, TaK Kak MpU TeMIlepaType
Hwke 170 K HaumHaeTcst pe3koe yBelqnueHHEe acopOIMu 0COOCHHO TOr/a, KOTrla KHHETHYECKHI JIUaMeTp
npHOJIMKAaeTCs K KUHETUYECKOMY JTHaMeTpy NPOXOJHOro OKHAa. B paiioHe STHX Temreparyp u300aphl
MOCTPOCHBI B KOOpJAWHATAX JMHEHHOH (OPMBI MMEIOT H3JIOM, TOBHAMMOMY, MPOHCXOAUT H3MCHEHHE
criocoba yraKOBKH OJTHOATOMHBIX MOJIEKYJI B 00beMe aJicCOPOIIMOHHOM MONIOCTH.

[Ipu ompeneneHny CKOPOCTH 3aroiiHEHUs aacopOiuoHHOro mpocrpancrtea meonuta 0,50LiNaA c
pasmepom mpoxomHoro okHa 0,436 HM KpUIITOHOM, B auama3oHe Temmepatyp 273-248 K sueprus
akTuBaiuu paBHa 25,3 k/[k/Monb. a B paiione 248-233 K — 32,2 k/[x/monb. [Ipu agcopOumu KceHOHA Ha
obpasiie 0,50CaKA ¢ pazmepom npoxoaHoro okHa 0,500 HM B nuana3one temmnepatyp 293-273 K sneprus
aKTHBAIWU paBHa 67,5 kJ[/MOIb.

AzlcopOuusi yrieBoOpPOAHBIX ra3oB. CHHTETHYECKHE IICONUTHI TUMA A MPEACTABIAIOT TPYIITY
MOJSIPHBIX  aJICOPOEHTOB €O crienuduyeckoil mopucToil cucteMoil. OHM K HEKOTOPBIM OpPTaHUYECKHM
COEIMHEHUSIM OYAYT MPOSBISTH MOJEKYISPHO-CUTOBOH 3(h(eKT M HEKOTOPOI TONISIPHYIO COCTABSIOIIYIO
B3aMMOJICUCTBHUSI C TIOBEPXHOCTHIO OOJIBIIMX TIONOCTEH, ecinu €€ MOXHO Ha3BaTh IOBEPXHOCTHIO.
KonmuvecTBeHHYI0 OLIGHKY BBINIE YKa3aHHBIX (JAKTOPOB Ha aJCOPOIMIO IMPOBOJMIN IO OCHOBHBIM
KOHCTaHTaM TePMUYECKOro ypaBHeHHs aacopOuun [lyoununa u PamymkeBnya. B kadecTBe ajcopOeHTOB
B35IThl HIOHOOOMEHHBIC (DOPMBI IICOIUTOB THIIAa A ¢ pazMepoM mpoxoaHoro okaa ot 0,400 uM 10 0,544 HM,
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ajzicopbaTaMu - MpoCTEiIMe yriieBOAOPOAHbIE ra3bl ¢ KpaTHBIMU C — C CBS3SIMH: 3TaH, STHJICH, alleTHIICH U
¢dTopucTblii BUHHMIMICH. M30TepMBI ompenensuim  XpoMaTorpaduyueckd, a u300apbl 10 BEIHMYUHE
ajcopOIMM TpU  pa3HBIX TeMIlepaTypax M TIOCTOSHHOM JaBjicHUM. [lomydeHHbIe JaHHbIC OBLIH
MpeICTaBICHBI TpagUecki B KOOPAUHATAX TEPMUUECKOT0 ypaBHeHus agcopormn (Wo, B, B).

OKCIepUMEHTAIIbHBIE TOYKH YIOBIETBOPUTENBHO YKIAABIBAIOTCSA Ha mpsMmyro. M3 rpaduka
OIpeIeNsTi OCHOBHBIC KOHCTaHTHI (Wo, B, ) mpuHsB 3a ctangapT STaH (Tabdmn. 3).

Kak cnenyer u3 tabn.3, npu koaddunuente appruHHOCTH paBHOMY €AMHUIIE, U dTaHA CTPYKTypHAs
koHcTaHTta (B) onuHakoBa st Bcex 00pasoB IEONUTOB, HO TpENeNbHBIH aJcOpOIHOHHBIN 00BeM
MEHSIETCSl TPONOPIUOHATIBHO YBEIHMUCHHIO pa3Mepa MPOXOJHOro OKHA. MIMes BeIMYMHY CTPYKTYPHOM
KOHCTaHTHI (B) BO3MOXKHO ONpeAeiuTh Ui JPYrux ajcopOaToB 3HAYEHUS MPEACIBHBIX aJcOPOIMOHHBIX
00beMOB U KOX(PPHUIIMEHTHI apPUHHOCTH, 3HAYEHHS KOTOPBIX NpeacTaBiieHbl B Tabin.3. Kak cienyer u3
TaOJUIIBI YETKOM 3aBUCHMOCTH BEIHYWHBI aJICOPOIMH OT pa3Mepa MPOXOJHOI0 OKHA HE HaOIroaercs.
CrnenoBaTenbHO pa3Mep MPOXOAHOTO OKHA HE ONpEeNsieT BEIHYMHY aJICOPOIHHU, TTOBUIUMOMY, HMEIOTCS
Kakue To Jpyrue (akTopbl, KOTOpbIE POPMUPYIOT SHEPTETHUECKOE TIOJIE B IOPUCTON CTPYKTYpE IE0NIUTa U
BIIMSIFOT HA YITAKOBKY aJCOPOUPOBHBIX MOJIEKYIL.

Tadauna 3. Koncranter Wy, B, B, monydennslie u3 nzorepm u nu3obap ajacopounu

Ancopbat Ortan OtuineH Anetunexn DTOPUCTHIN BUHWIUICH

B=P/P, 1,000 0,902 0,806 0,979

Heomut Wom'/r | B,rpag? | Woem’r | B Woem®r | B Woem’/r | B

LiA 0,134 3,11 0,115 1,00 0,021 - 0,018 1,26

NaA 0,274 3,11 0,270 1,26 0,152 1,58 0,054 1,50

0,75CaKA 0,244 3,11 0,103 1,60 0,061 2,38 0,078 0,90

0,75CaNaA 0,262 3,11 0,302 1,21 0,071 2,28 0,138 1,22

CaA 0,300 3,11 0,316 1,30 0,142 1,58 0,286 2,48
BbIBOIBI

1. Ecnmu npussTh, 4To (HOpMHpPOBaHHE KPHUCTAUTMYECKOH CTPYKTYPBl CHHTETHYECKUX IICOJHTOB
Ha4YMHAeTCsl ¢ 00pa3oBaHMs ATFOMUHHUEBOKHCIOPOAHBIX W KPEMHHEBOKHCIOPOAHBIX TETPACAPOB TO, TaK
Ha3bIBaeMbIl, MOHOOOMEHHBI KAaTHOH, BXOJUT B COCTaB AIOMHHHEBOKHCIIOPOTHOIO TeTpaeqpa Ha
MAPUTETHBIX YCIOBUSX B BUJIE IBOWHTO OKCHJIA.

2. B 3aBHUCHMOCTH OT MOHOOOMEHHOI'O KaTHOHA, (opMa MPOXOAHOTO OKHA MOXKET MEHSATHCS OT
KPYTJI0M 10 3JIIMITHYECKOM.

3. AncoOuuoHHAsE €MKOCTh CHHTETHYECKOTrO IEONIUTAa M CENEeKTHBHOCTH PE3KO BO3PACTAlOT, KOIa
MUHUMAaJIbHBIH KAUHETHYECKUH pa3Mep MOJEKYIbI MPHOIMKACTCS K pa3Mepy MPOXOAHOTO OKHA, HO TIPH
3TOM PE3KO MEHSETCSI CKOPOCTh 3aIOJIHEHUS aJIcCOPOILIMOHHOT0 00beMa.

4. Hcnone3ysl mocieqoBaTelbHO MHOTOIIAHOBBIA HOHHBIM OOMEH MEKAY Ppa3HbIMH KaTHOHaMH
MOXHO TIONYYHUTh HaOOp aJICcOpOEHTOB, Y KOTOPBIX MOHOTOHHO MCHSIETCS pa3Mep IPOXOAHOTO OKHA.
Hcnonk3yss ux B KadecTBe IIAOJOHOB BO3MOKHO ONPEACIUTh MHHUMAIIbHBIE KHHETHUYECKHUE pPa3Mephl
BEIIIECTB, KOTOPhIE MOTYT OBITh pa3/ieiieHbl B TapoBoii (ase.
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OBTAINING ION EXCHANGE FORMS OF SYNTHETIC ZEOLITE TYPE A, STRUCTURE
AND ADSORPTION CAPABILITIES

L.N.Kvitkovski, L.A.Katrenko, T.N.Kordzakhia*, V.G.Tsitsishvili*, N.A.Kakhidze**
Lviv Polytechnic National University, 12 Stepan Bandera st., 79013, Lviv, Ukraine, E-mail:
kwitkowskyj@gmail.com; lubowkatrenkoma@gmail.com
* [ Javakhishvili Tbilisi State University, Petre Melikishvili Institute of Physical and Organic
Chemistry,31 Politkovskaya str., 0186, Tbilisi, Georgia, E-mail: tkordzaxia@rambler.ru;
v.tsitsishvili@gmail.com
**Akaki Tsereteli State University, 59 Tamar Mefe st., 4600, Kutaisi, Georgia, E-mail:
nino.kakhidze@gmail.com

SUMMARY

The equilibrium of ion exchange of Na” by Li’, K, Ca™ and K by Ca™ on the zeolite NaA have been
studied and the proportionality coefficients are determined. When using them in a single operation, we
have obtained the examples of partially substituted ion exchange forms in relation to cations that are in the
walk-through window area. Lattice parameters have been determined using the X-ray diffraction method.
The thermographic method has been used to determine thermal resistance. We have found that potassium
does not affect the lattice parameter (increase of 0.1%) and increases the onset temperature of exothermic
peak to 155 K. Using the method of probe, we have dynamically determined by the size of walk-through
windows using monatomic inert gases. Replacing Na“ by Li" has reduced the size of the passage window
from 0.464 nm to 0.400 nm; Na" by K" up to 0,304 nm; Na" by 25% Ca"" to 0.544 nm. In addition, there is
no discreteness by replacing ion exchangeable cations; they are all comparable when it comes to energy.
Most of the characteristics of ion-exchanged forms of zeolite A does not fit into the accepted model of the
unit cell. Apparently, the cation ion exchange is an integral part of aluminium-oxygen tetraedr and forms
the basic structural unit that is used to construct synthetic zeolite crystal system. Refinement of the location
of the ion exchange cation is important in the development of different catalyst systems, which will allow
to distribute catalytically active metal element within the size and surface to oxide molecule or even ion.
By studying the adsorption of inert gases it has been shown that when the kinetic molecular size
approaches the size of the window passage capacity dramatically increases and the rate of filling of the
adsorption capacity decreases. The kinetic diameter not like a ball of gases has been studied in relation to
the temperature and compared with the kinetic diameters obtained from viscosity or the diffusion
coefficient. It has been shown that they differ considerably: for methane approximately by 0.05 nm, ethane
by to 0.15 nm, ethylene by 0.13 nm and acetylene by 0.14 nm.
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OU3BNYECKASA XUMUA

POCT OKAJIMHBI 1O KYBUYECKOMY KHHETUYECKOMY 3AKOHY,
COIIPOBOXIAIOIINUCA YMEHBUHIEHUEM PEAKITMOHHOU ITOBEPXHOCTHU

Owmap TkewmenamBuny, Upaknuit Haxyupumsuiu, 'eopruit Kaxunamsuiu

Hucmumym xubepnemuxu um.B. Yasuanuosze I py3unckozo mexnuueckoeo yHugepcumema,
I'pysus, 0186, Tounucu, yr.C.Oyau, 5

Poct oxanuHbl Ha TOBEPXHOCTM MeETaula WIM CIUIaBa, COIPOBOXKAAIOLIUNCS
YMEHBIIEHUEM PEAaKLHOHHON IMOBEPXHOCTH, HCCIENOBAHO JUIsl MPOLECCOB C MapaboInyecKuM
MEXaHU3MOM OKaimHooOpaszoBanus [1-3]. Ilpu oxcuaupoBaHuu, XJIOPUPOBAHUHU H T.II. METAJlIa
WIM CIUIaBa HEPEAKO peanusyercss W Kyouueckuit mexanusm [4, 5]. Ilpu takom MexaHusme
yBeIMYEHUEe Macchl obpasua jgaercs ~TpocThiM” KybuueckuM 3akoHom m3 =k t, rne m -
yKa3aHHOE yBEJIMUYEHHE Ha EIWHUILYy TOBEPXHOCTH, k. - KOHCTaHTa CKOPOCTH Iporecca, t -
Bpems. B ciiyuae compoBOXKIEHHUSI 3TOro Mpolecca BTOPUYHBIM IPOLIECCOM YMEHBIICHHS
pEaKuMOHHONM TIOBEPXHOCTH, IO AHAJIOIMM C KOHIenuued OBaHca s MapaboIMuecKOro
MeXaHu3Ma OKaJIuHOOOpa3oBaHus [ 1] MOXKXHO HamMCaTh:

dam k¢ —km

E=_e > (1)

3m?2

rae Kk - KoopQHUIHEeHT yMEHBIICHUS PEaKIIMOHHOM moBepxHOCTH. Pemennem yp.(1) ¢ HagampHBIM
ycinoBueM t =0, m = 0 gBiseTCA HESIBHOE BBIPAKECHUE

_ 6 ¢ km _ 3mekm 2
t= (e 1)+ (m k). )

@OyHKIHS 3TOTO BBIPAXKEHUS NIPU 3aJIJaHHBIX BEJTMUMHAX MAapaMeTpoB K. U Kk OJHO3HAYHA;
MpU 3TOM CKOPOCTh YBEIMYCHHS MacChl B Hadajle KoopauHat OeckoHeuHa (cm. yp.(1).
I'padmuecku - kacaTenbHas K KpUBOM YBEJIMUYEHUSI MacChl B yKa3aHHOM TOuke OyleT coBMajaTh €
ocbl0 opauHar). BceneacTtBue Bcero 3Toro HcCmosib3oBaHHe yp.(2) A OomMcaHUs KOHKPETHBIX
SKCIEPUMEHTAJIbHBIX JAaHHBIX MOXKET MPHUBECTH K 0oJjiee WM MEHEEe YIOBIETBOPUTEIHLHOMY
COOTBETCTBUIO. /[l yCTpaHEHHS BO3MOXKHOTO HECOOTBETCTBUSL OKCIIEPUMEHTAIBHBIX U
pacueTHBIX JAHHBIX CJIEIYEeT BBECTH JOIMOJHUTEIbHBIA MapaMerp Inpolecca — NPSIMOJIMHEHHYIO

am
KOHCTaHTy k, = E[tzo,mzo(*) M0 aHAJIOTHH C TPOIECCOM MapabOIMIECKOTO POCTa OKAIUHBI C

OJIHOBPEMEHHM YMEHbIIEHHEM peakunoHHOW mnosepxHoctu [3]. Ilpu TakoM moaxonae BMecCTO
yp-(1) 6yaem umersn:
am kc/3 -
am . _Eeld __ pokm, 3)
dt  m2+kc/3ky
Pemenuem yp.(3) ¢ HauanbHbIM yenoBueM t =0, m = 0 sBusercs

_ 6 km _ 3mekm _2 1 o okm _
t=(e 1)+ (m k) G 1. o

Bunno, uro mpu k, — oo yp.(3) u (4) nepexonat coorBercTBeHHO B yp.(1) m (2). Ha
PHUCYHKE TIpe/ICTaBICHBI rpaduKH, MOCTPOCHHBIE TI0 yp.(4) Ui pa3HbIX 3HAYCHHI apameTpa k. .
Wx pa3Has KpyTHW3Ha JaeT BO3MOKHOCTb ONTHUMAJIbHO MPHUOJU3UTH pacueTHbIE JaHHbBIE K
KOHKPETHOM SKCIIEPUMEHTAIbHON KMHETUYECKOM 3aBUCUMOCTH YBEITMUEHUS MacChl 00pasia.
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B nHacrosmiee Bpems uccienyercs BO3MOXKHOCTh IPUMEHEHHSI PACCMOTPEHHBIX YpaBHEHUM
uig  onucaHus — (QOpMalbHOM — KUHETUKM  HEKOTOPBIX  TE€TEPOreHHBIX  MPOIIECCOB,
COIMPOBOXKIAIOIINXCSI YMEHBIUICHUEM PEaKLIHOHHON MOBEPXHOCTH.

10
t/1000

Puc.1 Iloctpoennsie no yp.(4) kuneTnueckue kpupbie npu k, = 1 (1); 1071 (2); 107%(3); 1073
(4) m 107%(5). Kpusas, noctpoennas 1o yp.(2) (k,, = o) B UCIOIb3yeMOM MaciuTabe
NpakTU4YecKu coBmaaer ¢ kpusoit 1. (k = k. = 1.)

IHoocmpounoe npumeuanue:. (*)Ina BBeACHHS OJTOM KOHCTAHTBI BMECTO “TIPOCTOTO”

m3  m
KyOM1eCKOro 3aKOHa HCTIONb30BAHO ypaBHeHne ~—+-— =1t.
c T
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GROWTH OF SCALE TO THE CUBIC KINETIC LAW ACCOMPANIED BY
REDUCTION OF REACTION SURFACE

Omar Tkeshelashvili, Irakli Nakhutsrishvili, Giorgi Kakhniashvili
V.Chavchanidze Institute of Cybernetics of Georgian Technical University,
5 S.Euli str., Tbilisi, 0186, Georgia

SUMMARY
Being derived the formal kinetic equations of the growth of scale — according to the cubic law,

which accompanied by reduction of reaction surface. Being considered the analogy with equations
of the growth of scale to the parabolic law.
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OU3BNYECKASA XUMUA

OCOBEHHOCTHU KATAJIMTUYECKOI'O OKUCJIEHUSA
MOHOOKCHUJA YIVIEPOJA

I'.H.Kaxaunamsuny, P.I". Txunanenn, N.I'.Haxynpumsumm
Hnuemumym kubepnemuxu um. B.Yasuanuose I py3unckoco mexuuuecko2o ynusepcumema,
I'pyzua, 0186, Tounucu, yr.C.Oyau, 5.

OKuCIIEeHNI0 MOHOOKCHJIA yIiIepoJa Ha OKCHIHBIX KaTaM3aTopax IMOCBSIICHO OOJIBIIOE
KOJIM4ecTBO pabot. JlernpoBaHuWe 3TUX KaTalM3aTOPOB OJaropoJHBIMH METAJUIAMHU ILIATHHOBON
rpynnsl (Ru, Pd, Pt) cymecTBeHHO yBenuuMBaeT MX AKTHUBHOCTh B IPOLIECCE YKA3aHHOTO
okucnenus [1-5]. Orot addekr oOycmoBnen aktuBanuerr CO WM W3MEHEHHUEM COCTOSHUS
KHACIOpOJa Ha TIOBEPXHOCTH Kartaim3atopa. Hacrosimass paGoTa TOCBSIIEHA BBISIBICHUIO
KHHETHYECKUX 3aKOHOMepHOcTel okucinerns CO mpu UCTIONb30BaHUH B KAYECTBE KaTaIH3aTOPOB
nayutagueBoit uepuu (Pd/c) u oxcuna ammomunus ¢ gnob6asnenuem 0.1 u 0.04 macc.% mnammagus
(0.1Pd/A1203 u 0.04Pd/AI1203). Ucxoansie naBnenust CO u O2 cocraBisuiu P(CO)=0.13-1.33 u
P(02)=2.67-16.00 kIla. Peakuuro nzyqanu B o6mactu remneparyp 70-210°C.

Oxcupa aTIOMUHHSI TIPH PAacCMaTPUBHBAEMBIX TEMIIEpaTypax He o00JaJaeT 3aMEeTHOU
KaTAJIMTUYECKOM aKTUBHOCTHIO B peakiuu okucieHuss CO [6]. OmHako, HaHECEHHE axe
HEOOJIBIIOTO KOJIMYECTBAa MAIIaMusl Ha MAHHBIA OKCHI pPE3KO MEHSET ero KaTaIUTHYEeCKHE
cBoiictBa. [lomydeHHBIN KaTaau3aTop MOKa3all BHICOKYIO aKTUBHOCTb B peakiuu okucienus CO
yxe npu 70°C.

Ha pwuc.l mpencraBneHsl KHHETHYEeCKHe 3aBUCHUMOCTH  okucienus CO  mpu
P(02)/P(CO)=6.7. A Ha puc.2 mnoka3aHO H3MEHEHHE CKOPOCTH IIpoliecca B appEeHUYCOBCKHUX
KoopanHaTax (MO AITUM 3aBHCHMOCTSM OIPEICISUTNCh 3HAYEHUS COOTBETCTBYIOIIUX JHEPTUil
aKkTuBaluu). Pe3ynabTaThl KMHETHYECKMX H3MepeHHil coOpanbl B Tabmuue 1. DTu paHHbIE
MOKa3bIBAIOT, YTO JOOABIIEHWE TNAUTagus MJaeT CYyHNIECTBEHHBI HEAJIUTHBHBIA A(PQPEeKT
YBEIMYCHUS] aKTHBHOCTH OKCHIHOTO KaTaIu3aTropa.

Pco, Klla

f,MUH

0 5 10 15

Puc.1. Kunernka oxucnenus CO npu P(O2)/P(CO)=6.7: 1 - 0.1Pd/A1203, 150°C, 2 -
0.04Pd/A1203, 150°C, 3 - Pd/c, 110°C.
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Puc.2. Temneparypusie 3aBucumoctu ckopoctu okucienus CO: 1 - 0.1Pd/A1203, 2 -
0.04Pd/A1203, 3 - Pd/c.
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Tabnuna 1. Kunernueckue xapakrepuctuku peakiuu okuciaenus CO npu 100°C,
P(02)/P(CO)=6.7 u P(CO)=0.4 klla.

O6pa3ernt yAeIbHAs CKOPOCTH SHEPTHs MOPSTIOK
ITIOBEPXHOCTH peakuuu aKTHBAalLUU B peaxuu (n)
(Pd), m?271 V), o6nactu 70-185°C, 1o 1o
MOJIEKYI k/[x/Mou1b CO 02
-em™ 2t
0.1Pd/Al 30 1.0-101* 29.2 0.2 0
203 5
0.04Pd/A 140 2.8-101 29.6 0.2 0.8
1203
Pd/c 3.3 1.0-1012 40.0 1 -

Beuto Takke WcciuenoBaHO BIMSHUE OTHOUICHWS IABIICHHH KHCIOPOJa W MOHOOKCH[IA
yriepoja Ha akTUBHOCTh Kartanuszatopa. s 0.04Pd/A1203 mpu nocrossHHON Temmeparype
(150°C) otnomenne P(O2)/P(CO) mensnu B npenenax 6.7-40.0. DkciepuMeHTHl TIOKa3ald, YTO
IpU yKa3aHHOM OTHOLIEHUM B mpenenax 6.7-20 cKopoCTh peakuu HE 3aBUCUT OT JIaBJICHUS
kucnopoaa. Ilpu P(O2)/P(CO)=20-40 u P(CO)=const ckopoCTb peakMH yBEIUUUBAICA CKAUKOM
Oosiee yeM Ha mopsAnok (tabm.2). Ilpu mepexone u3 obnacTu “HU3KON’ B 00JacCTh “BBHICOKON”
AKTUBHOCTH CYIIECTBEHHO W3MEHSUICS TOPSIOK peakuud (n) Kak IO KHUCIOPOIy, Tak H IO
MOHOOKCUY yriaepoaa. Tak, g uccienyemoro odpasua 3HaueHue n no O2 magano ot 0.8 k
HyneBoMy; a o CO OHO YBEIMUYMBAJIOCH OT IPUMEPHO HYJIEBOTO JI0 IEPBOTO.
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Tabmuma 2. AxktuBHOCTh Katanuzaropa 0.04Pd/AI203 B peaknuu oxucnenuss CO

pu 150°C.
CKOPOCTh
nasnenue | npasnenue | P(O2)/P(CO), | nopsiok peakuuu peakuuu (V) ,
CO, klla 02, klla OTH. €]I. (n) mo CO Mounekyirem ™3¢t
IIOCJIC CKavyKa JI0 CKayka | IIOCJIE CKayKa
0.4 2.67 6.7 1 1.4-10%7 5-1018
0.4 8 20 1 4.6:1017 5.6:1018

HpCI[CTaBJ'IeHHBIe PE3YJIbTAThBl ITOKA3bIBAIOT, YTO }1063BJ'ICHI/I$I najragnusa K OKCHIHBIM
KaTaJn3aropaM JaeT CYIIECTBEHHOC YBEIUYECHHUE KATATUTHUYCCKOW aAKTUBHOCTH M MEHSET
MCXaHU3M PCAKIMU OKHCJIICHHUA CO B 3aBHCHMOCTH OT COOTHOIIIEHUS napuruaJIbHBIX ]IaBJ'ICHI/Iﬁ
MOHOOKCH/IA YIJIEpOia U KHCIOPOIa.
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THE PECULIARITICS OF OXIDATION OF CARBON MONOXIDE
Giorgi Kakhniashvili, Rafiel Tkhinvaleli, Irakli Nakhutsrishvili
V.Chavchanidze Institute of Cybernetics of Georgian Technical University,
5 S.Euli str., Tbilisi, 0186, Georgia

SUMMARY
Was investigated the palladium influence of above of the alumina catalytic properties in the
process of the oxidation of carbon monoxide. The show that the small addition (0.04-0.1 mass.%)
of the Pd alloying is colling of A1203 catalytic activity the important grow.
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OUBNYECKAS XUMUA
TOHKOCJOMUHASA )KUJIKOCTHASI XPOMATOI'PA®UA ®OCPOJIUITUIOB

M.I'.Cupanze, U.I".bepazenumusunu, H.C.Henapunze, B.B. Tpaymamsunu, O.111. [Inoruaze*
I'py3unckuii mexnuveckuii ynueepcumem
Tocyoapcmeennas Mopckas Axademus 2. Bamymu™

B merone TCX dochomunumoB ycTaHOBICHO, YTO MHOTHE BEIICCTBA HE OOHAPY)KMBAIOTCS B BHIUMOM
o0macTd, M JII WX ONPEACICHHS HEBHUIUMBIC 30HBI MPOSBISIOT ONpPBICKMBaHWEM InTacTHHBI TCX
CHCIHMATIbHBIME peareHTaMu. JIis OOHapyKeHHs ILITeH MOXKHO WCIIONB30BaTh Y@ wW3IIydeHHE WM
TEPMHUUECKYIO JECTPYKIMIO BemlecTB. KonnuecTBeHHbIN aHali3 OCYLIECTBIISIOT MO0 HEMTOCPEACTBEHHO Ha
Xpomatorpamme (Ha cioe copOeHTa), JIMOO 30HY BEIIeCTBA M3BJIEKAIOT M3 TOHKOTO CJIOS TUIACTHHBI, 3aTeM
MEPEBOMAT B PACTBOp WM JAPYryio (GopMy mpoObl, yIOOHYIO A aHAIW3a TEM WM HWHBIM METOIOM.
[Ipeamourenue oraaercs aHaNU3y in situ, T.e. HENOCPEICTBEHHO Ha IUIACTHHE. BH3yanbHO OlCHMBaeTCS
pasMep maTHa (IUTOIIANb) WM MPOBOJUTCS HWHCTPYMEHTAIBHOE HM3MEPCHHE WHTCHCHBHOCTH ITOTJIOIICHUS
9JIEKTPOMArHUTHOTO M3JIYYCHUS NMPH CKAaHUPOBAHUU XpOMATOrpaduuecKoi IUIACTHHKH JICHCHUTOMETpOM. B
pe3yapTaTe  PETUCTPUPYETCA  XpoMmaTorpamMma, Kotopas  uMmeer  (GOpMy, aAHAJIOTHUHYIO  JUIS
HMHCTPYMEHTAJIBHBIX BUIOB KUIKOCTHON XpoMaTorpadhum.

dochomunuapl  SIBISIOTCS  BaXXHEHIIMMHU  QOCHOpPCOIEpKAMMMHA ~ COCAMHEHUSIMH  JTHITUIHOTO
XapakTepa, BXOJSIIUME B COCTAB PACTHTENBHBIX TKaHel. [ onpenenenus GoconunuaoB B HACTOAIIEE
BpeMsl NPUMEHSIOT XHMHYECKHE M KOIOPHUMETPUYECKHE METOJbl, TOHKOCIOWHYIO XpomaTtorpaduto,
anekrpodopes u T.4. [1-5].

B merone TCX nenoapwxkHas (aza ToHkuM cioeM (100 — 300 MKM) HaHOCHTCSA Ha CTEKISHHYIO,
METaJUTMYECKYI0 MM TUIACTMACCOBYIO TUIACTHHKH. B KauecTBe copOeHTa wyalie BCEro HCIONB3YIOT
CIJIMKArelb, OKCHJl aJIOMHUHHS, KHU3eNblryp, nonuamuabl. Ha muaumio crapta (1,5 — 2 cm or Kkpas
IJTACTUHKH) OYEHb MaJIbIM IIATHOM HAHOCSTCS aHAJM3UpyeMasi CMECh U CTaHJapTHBIE BemiecTBa. [l aToro
WCIOJIB3YIOT KaNMIISPhl, MUKPOIMIIETKH WJIM MUKPOILIMPHIIBL. 3aTeM IJIACTHMHKY B FepMETHYHON Kamepe
MOTPY>KAal0T B PACTBOPHUTEITb, KOTOPBIH BBIMOIHIET PONIbh HOABMXKHOM (ha3bl. [lox meficTBreM KamuUISIPHBIX
CHJI PacTBOPUTENb JBHIKETCS BJAONbL CIIOS cOpOeHTa 10 (UHUIIA M C Pa3HOH CKOPOCTHIO MEPEHOCHT
KOMITIOHEHTBI CMECH, YTO MPUBOIUT K UX Pa3AEIeHUIO.

[Mpunin pasaenceHus: TakoW ke, Kak B APYTHX BUIAX XpoMaTorpaduu, — HEOJWHAKOBOE CPEICTBO
pas3zienseMblX OPraHHMYECKHX BEIISCTB K MOABYIKHOW XKHUJIKOW (ase M cTannoHapHOMY copOeHty. [locne
JNOCTHIKEHHUSI DIIFOGHTOM JIMHUM (UHUIIA [UIACTHHKY BBICYIIMBAIOT M MPOBOAAT WACHTU(DUKAIUIO
KOMITOHEHTOB. Pa3jieiieHHbIe KOMIIOHEHTHI Ha TUIACTUHKE MJIH MOJIOCKEe OyMaru o0pas3yroT OTeNbHbIC 30HBI
(marHa). MHOTHE BelecTBa HE OOHAPYKUBAIOTCS B BUIMMOM 00JacTH, U JUISI UX OMpEeIeHUs] HEBUMMBIC
30HBI MPOSIBIISIOT OnpbickuBaHueM Turactuabl TCX crenuanbHeIME peareHTaMu [6]. s oOHapykeHwHst
MSITEH MOYKHO UCTOB30BaTh Y D HU3yueHUEe Uil TEPMUUECKYIO JECTPYKIIMIO BEUIECTB.

Jnst monmyveHus: MHPOPMAIMK O KaUYeCTBEHHOM U KOJMYECTBEHHOM COCTaBE aHANM3UPYyEeMON cMecu
MOXHO HCIIOJIb30BaTh Pa3lIMUHBIC METOIbl JIETEKTUPOBAHHMS — KaK XHMHYECKHE, TaK U (PU3HUYECKHe.
BbimenuB  BemecTBO M3 COpOMpYOLIEro CIOS TUTACTHHKH TEM MM HMHBIM CIIOCOOOM, €ro MOXKHO
MoIBepruyTh wuiaeHTH(uKanuun Meromamu HWK-, SIMP- umm macc-criekromerpuu. I[lmactunkun TCX
BBITTOJTHSIOT POJIb HOCHTES, C KOTOPOr0 XUMHUECKas TN u3nueckas HHPOPMAIUs MOXKET ObITh CUATaHA
B JM1000M MecTe M B noOoe ynobHoe Bpems. OTcroa ClielyeT, YTO CEeJIeKTHBHOCTh (M30MpaTEIbHOCTH)
Merona TCX ckianpIBaeTcsi U3 CEICKTHBHOCTH TPOIlecca pa3ieieH s U CleM(pUIHOCTH JCTEKTUPOBaHUS,
B3SATBIX BMeCTe. DTO MperMyIiecTBO npucyiie Toabko TCX.

Baxxnoii xapakTepHCTHUKOIl CTeleHu paszeneHus ornpenensieMbix coenuHennii B TCX saBnsercs
BEIIMYMHBI Ry = X/y—OTHOIIEHHE PACCTOSHUS OT IICHTpa IIsATHA HA IJIACTHHKE N0 JHMHHH cTapTa (X) K
paccrosiHuio (y), MPOUJICHHOMY pPacTBOpUTENEM OT JIMHWK cTapTa 1o ¢uHHMma. BemuunHa R, sBisercs
XapaKTEePUCTUKONW MPHUPOABI OMNPEAENIeMOro COCIUHEHHS W 3aBHCUT OT COpOEHTa M PacTBOPUTEINS,
HCIIONIB3YEeMBIX JUIS pasaeneHus (puc. 1).
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Jnst HaJIe)KHOCTH WICHTH(HKAIMY BEIIECTB TPU ONpPEJeNeHHN Ry 4acTo HCIONB3YIOT “‘CBUAETENH .
Jnst 5TOro Ha TUTACTHHKE BMECTE C pas3feisieMO CMEChIO BEIISCTB XpoMaTOrpaupyloT CTaHIapTHBIC
BeriecTBa ( “‘CBHAETENN, METYUKH).

[IpaBuibHBI BBIOOp copOeHTa W TMOIBWXKHOW (a3el omperenser 3(pQeKTHBHOCTL (TIONHOTY)
pasnenenus. Ilogbop Xpomarorpaduueckoil CHCTEMBI OOYCIOBIMBACTCS IPHUPOIHON aHaIH3UPYyEMOit
cmecd. Hampumep, HachIIIEHHBIE YTIEBOAOPOALI COPOUPYIOTCS B OYEHb MAJOH CTEEHW U IOITOMY
JBIDKYTCSL B copOeHTe ¢ Oosiee BHICOKOH CKOpOCThIO. HeHachIleHHbIE YIIIeBOAOPOIbl COPOUPHIOTCS TEM
CHJIbHEE, YeM OOJIbIIe B HUX COICPIKMTCS IBOMHBIX CBsA3ed. [l MX paszieicHHs CIIeAyeT UCIOIb30BaTh
Hanbosee akTUBHBIC COPOSHTHI X MaIOMOJSPHBIC PACTBOPUTEIH.

Jnst opraHMYecKUX BEIIECTB, COJAEPXKAIIUX pa3Hble (HYHKIMOHANBHBIC TPYMIBI, aJCcOpOIMOHHOE
CPEJICTBO TOBBINIACTCS B CIICAYIOIIEM Pajy: ajlKaHbl, aIKeHbI, apeHbl, MPOCThIe dIPUPHI, CIOKHBIE dUPEI,
KETOHBI, abJICTH]IbI, CITUPTHI, aMUBI, THOJIbI, KAPOOHOBBIC KUCIOTHI, MOTHU(PYHKIIMOHAIBHBIE COCTMHEHMSI.
3TO MPUBOAUT K TOMY, YTO Ha CJIOSX CHUJIMKATrelNs WM OKHCH aJIOMHHUS MPU MPUMEHEHWH B Ka4ecTBE
pacTBopuTeNs, HarmpuMep, OSH30Illa, MPOCThIC MU CIOXKHBIE 3(PUPHI PACIIONATAIOTCS B BEPXHEH YacTH
XpOMaTOrPaMMBbl, KETOHBI M QJIbJECTHIBl — MPUMEPHO B CEpPElUHE, CIIUPTHI — OJIMDKE K JIMHUU CTapTa, a
KHACIOTHI ocTatoTcss Ha crapre. OTiWuMst OT yKa3aHHOTO MOPSAKA MOTYT OBITh CBS3aHBI C CHIIBHOM
pa3HUIIEH B MOJIEKYJIAPHON Macce WK B CTPYKTYpE YIJIEPOAHOIO CKEJIeTa.

Takum 06pa3om, UaeHTU(HUKAIUIO BeecTB (KAa4eCTBEHHBINM aHAIM3) TIPOBOJIST B MEPBYIO O4Epeb 110
pPaBEHCTBY 3HauUeHHI Ry aHaTM3WPYEMOro BellecTBa M cTaHiaprta (“‘cBHaeTeNs’), a TakXkKe MO IBETHOMH
peaknuu, npucynied HCKOMOMY KOMITOHEHTY.

Ecmn Ha xpomaTtorpamMme o0pa3yloTCsl OKpamleHHbIE 30HBI, TO STO 3HAYUTENBHO YIPOIIAET ee
0o0paborky. HeBupnMmbie XpoMarorpaMMmbl TPSBISIIOT  (HAXONAT 30HBI  Pa3JIelICHHBIX  BEIIECTB)
XUMHYECKUMHU U (U3NIECKUMHU criocobamu. [Tpu XuMU4eCcKkoM croco0e IIEHKY ONPBICKMBAIOT PACTBOPOM
WIH JepXaT B Tapax B3aMMOJICHCTBYIOIIEr0O ¢ KOMIIOHEHTaMH aHAIM3UPYEeMOW CMecH pearcHTa. JTH
pEaKTHUBBI PA3NENsIOT Ha JBa THUMa: l) peakTWBBI OOIIEr0 Ha3HAYEHHS, MO3BOIISIONIME OOHAPYXKUTh
OONBIIOE YHCIO COCJMHECHUH pa3IMYHBIX KaccoB, 2) crenu(HuUYHbIC pPEaKTHBBI, ITO3BOJSIONIAE
O0OHapYXHUTh COSTUHEHHUS ONPEIETICHHOT0 KiTacca WM C ONpelelIcHHON (PYHKIIMOHABHOMN IPYIIITON.

K pearentam o0mero Ha3Ha4eHHS OTHOCATCS KOHIIGHTPHUPOBAHHAS CEpHAas KHUCIIOTa, PACTBOP
OuxpoMaTa Kajusg B KOHIIGHTPUPOBAHHOW CEpPHOM KHcioTe, 1%-HBIi CIHUPTOBBIA pacTBOpP HOJA,
dochopHOMONHOIEHOBAs KHUCTOTa, polamuH. [IpuMephl crenudUUHBIX pearcHTOB-POsIBUTENEH IS
O0HapyKEeHUS pa3IMYHBIX KJIACCOB OPTaHMYECKUX COCTUHEHUH MPUBEACHBI B [6].

[Ipu dusrdeckoM crocode MpOsABICHMS 30H IUIACTUHKY 00my4aroT Y@ mydamu. CopOEHT OOBIYHO
COZICPKUT  (PIIyOpECIIEHTHBIE WHAWKATOPHI (CHJIMKATBhl [HMHKA, CyAbQHUIbI IIMHKA WJIX KaJMHS,
BOJIb()paMaThl MIETOYHO3EMENTBHBIX METAJUIOB), M TUIACTHHA MPH OOJYYEHWU CBETHTCS OJEIHO-TOITYObIM
WM 3€JICHOBATBHIM CBETOM. [LIIaCTUHBI ¢ (IIyOpECIIEHTHBIMM HHAMKaTOpaMu (JomuHopopamu) A = 254 u
365 HM BBINYCKAIOT MHOTME (GupMbl. ECiM Ha IJIACTUHKE €CTh BEIECTBAa, CIOCOOHBIC MHoriyomars Y d
M3JIydeHHe (apoMaTHuecKue W copaepxarniue compspkeHHbie. C=C CBs3M BEMIECTBa), TO TMPOUCXOIUT
WHTHOHMpOBaHKe QuyopeceHu. [loaToMy Ha spkoM (OHE TUIACTHHOK TMOSBISIOTCS TEMHBIE 30HBI,
COOTBETCTBYIOIINE ONPEACTIEMOMY COETNHEHHIO.

KonmuvecTBeHHBIN aHaIM3 OCYHIECTBISIFOT JIMOO HEMOCPEINCTBEHHO Ha XpomaTorpamMe (Ha cioe
copOeHTa), THOO0 30HY BEIIECTBA M3BIICKAIOT M3 TOHKOTO CJIOS TUIACTHHBI, 3aTE€M TIEPEBOISAT B PACTBOP HIIH
Ipyryto hopmy mpoObl, yIOOHYIO TSl aHAIK3a TEM WM UHBIM MeToioM. [Ipearnodrenne oTaaeTcst aHanmuzy
in situ, T.e. HEMOCPEJCTBEHHO Ha IJIACTHHE. Bu3yanbHO OllEHWBAaeTCS pa3Mep MATHAa (IUIOMANb) WIIH
MPOBOAMUTCS UHCTPYMEHTAILHOE U3MEPEHNE NHTECHCUBHOCTH TOTJIONICHHUS JIEKTPOMArHUTHOTO U3TY4CHHS
MpH CKaHUPOBAaHHU XPOMAaTOrpaduvecKkoll TUIACTUHKH JIEHCUTOMETPOM. B pesymbrare perucrpupyercs
XpoMaTorpamMma, Koropas umeeT (HOpMy, AHAIOTHYHYIO JUISi WHCTPYMEHTANBHBIX BHUJIOB YKHJKOCTHOM
Xpomartorpagumu.

MHorue (UpPMBI BBITyCKalOT OOOPYAOBAaHHE JUIS ONTHYECKOrO CKAaHUPOBAHUS TOHKOCIOHHBIX
xpomatorpamM. Hampumep ¢upma “Opton” BBITyCKaeT YHUBEPCAIBbHYIO CKAaHUPYIONIYIO YCTaHOBKY, Ha
KOTOpOi MOXHO paboTaTh B TMPOXOJISIIEM, OTPAXKEHHOM CBETe, M3MEpATh (DIyopecleHIHIo, TalieHue
¢dayopecuennun. Bcee omepanuu aBTomatu3upoBaHbl. dupma “Shimadzu” BbIyCKaeT CKaHHUPYIOILIHE
YCTpOWCTBA C IBYXBOJIHOBBIM CKaHHpoBaHHeM B nHTepBaie 200-800 HM, ¢ UCTIOTB30BaHUEM OJHOIY4EBOM
CHUCTEMbl C TICPEMEHHONH M ITOCTOSHHON JJIMHOH BOJHBI, JABYXJIYYEBOW CHCTeMbl U (IyopuUMeETpa.
JIByxiydeBas CHUCTEMa TIO3BOJSIET  KOJNUYECTBEHHO  ONPENCNIATh  KAKOW-IMOO  KOMIIOHEHT B
XpoMaTorpaguueckoM IsITHE, B KOTOPOM MPHUCYTCTBYET ellle 0OAHOo BeniecTBO. Oupma “Camag’ BbITyCKaeT
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CKaHephl, TIO3BOJSIIOIINE HM3MEPATh TMOTJIONIeHHE, (IIyOpECICHINI0, TameHue (IyopecleHMN B
pasmuunbix Bapuantax TCX. [Ipubops! s konudectBeHHONH TCX BhITycKaroT Taxke GupMsb “JleHxpom”
n “Copbronumep”. Hanpumep, suaeonencuromerp CopOdui, BBIMTYyCKAaeMbI TOCIENHEH (QUPMOii,
MpeaHa3HAaYeHHbIN A7 pacyera rmapameTrpoB U KoiaudecTBeHHOH oueHkd B TCX, oTimyaercs mpocTOTOM
KOHCTPYKIIHH, YMEPEHHOH IEHOHM, JOCTaTOYHO BBICOKOW TOYHOCTBIO Pe3yibTaToB (morpemuocts 3—10%) u
OPUEHTUPOBAH Ha MaJIOOIOKETHYIO JJa00paTOPHIO.

R, fpkocmb
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Puc. 1. Onpenenenue Ry Ha Puc. 2. Pesynprar 00paboTku Tpeka
TOHKOCJIOMHON XpOMAaTOrpaMMe: TOHKOCJIOMHOM XPOMAaTOrpaMMBI:
1 — nmuHMs crapra; 2 — MATHO; 3 — GPOHT  CriTaKeHHas mo 9 ToukaM XpomaTtorpadu-
pacTBOpUTENS yeckass QyHKuus ¢ 5 mmkamu: Rpi = 0,04;

Rr2=10,32; Rr3=10,61; Rra =0,77; Rrs = 0,89.

Ha pucynke 2 mnpuBeneH mnpumep MpeoOpa3oBaHUs OTCKAHUPOBAHHOIO HM300paKEHUsS IATCH
TOHKOCIIOWHOW XpOMAaTorpaMMBbl B XpoMaTorpaduieckyto GyHKIUIO ¢ MUKamu. JJeHcuTomerp He TpeOyeT
M3MeHeHus cyniecTBytommx Meroank TCX v MOXKeT paccUUTHIBATh JIIO0YI0 XpoMaTorpaduio, BUANMYIO B
JTHEBHOM WM YJIbTPaMOJICTOBOM CBETE€ C JUIMHAMU BOJMH 365 u 254 HM. B ero cocraB BXomiaT
OCBETHTENIbHAs Kamepa (IHEBHOW CBET, YNbTpa(HONETOBBIN), CrieKTp u3nydeHus 254 u 365 HM, IBeTHAs
BHJICOKaMepa, OJIOK BBOJAa BUACOM300paXKEHHUs, KOMITLIOTEp W MpOrpaMMa IIEHKH W pacydera mapaMeTpoB
xpomarorpaduu, paboTarolnas B oneparuonHoi cucremMe Windows. BugeocucTeMbl B 3HaUUTEIBHON Mepe
BBITECHUIIM OOBIYHYIO (hoTOrpaduio Kak CPENCTBO PErUCTPAlUH U ApXUBUPOBAHUS PA3IIMUHBIX OOBEKTOB, B
toMm uucine u TCX. Mcnonp3oBaHuE KOMIBIOTEPHBIX TEXHOJMOTHN MO3BOJMIIO OCYIIECTBISATH HE TOJBKO
COXpaHEHHE 3aMCaHHbIX N300paKEeHH, HO U BBIITOJHEHHE PAcUeTOB XpoMaTorpaMMbl Ha 6aze nmudpoBoro
BHJICOM300pakeH sI XpoMaTtorpaMmbl. OTIHYUTENEHBIMU YepTaMH JICHCUTOMETPUU C HCIOJIb30BaHUEM
BUJICOTEXHOJIOTHIA SIBJISIFOTCS: BBICOKAsl CKOPOCTh PAacyeTOB, HHU3KAs CTOMMOCTh PACXOJHBIX MaTEpHAIOB,
COXpaHEHHE XPOMATOIPaMMBbl B 3JCKTPOHHOM BHJIE, YTO MO3BOJIIET €€ KOMUPOBATh U MCIONB30BATh JUIS
pacdeToB B JI000O€ BpeMs, Ha JFOOOM KOMIIbIOTEpE, CHAOKEHHOM COOTBETCTBYHOIIEH mporpammoit. s
Henel KOJWYECTBEHHOTO aHalli3a TOHKOCIOWHBIX IISATEH MPUTOMHO JaXe THIIOBOE MPOrpaMMHOE
obecrieueHre 1Mo 00pabOTKe H300pakKeHUH, IONYYEHHBIX C TMOMOIIBI CTAHIAPTHOIO IUIAHIIIETHOrO
CKaHepa.
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139309 MEO M998 JO0M. Wodgdol sdmLsBgbo Fgodergds Mo 2sdmbboggdol 6 Bogmogmgdsms
09030 ILEHMJ300L  498myYgbhgds.  HomEgbmdMog  sBoeroBL  sbmMEogwgdgd b MBmowme
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THIN-LAYER LIQUID CHROMATOGRAPHY OF PHOSPHOLIPIDS
M.Siradze, [.Berdzenishvili, N.Neparidze, V.Tvaliashvili, O.Diogidze*
Georgian Technical University
*Batumi State Maritime Academy

SUMMARY

It is established by the phospholipids TLC method that many substances are not discoverable in the visible
area and for their detection invisible zones are developed via TLC plates spraying by special reagents. For
spot identification is possible to use UV radiation or thermal destruction of substances. Qualitative analysis
is carried out either directly on chromatogram (at sorbent layer), or substance zone is extracted from thin
layer of the plate, afterwards takes place their transfer to solution or other form of sample, which is
convenient for analysis by one or another method. Advantage is given to in-situ analysis, i.e. directly at the
plate. Spot size (area) is assessed visually or takes place instrumental measurement of intensity of
electromagnetic absorption during scanning of chromatographic plate using densitometer. As a result is
registered a chromatogram, which has a form similar to instrumental types of liquid chromatography.
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V Jod0w6Ho d33900L X gMomdgd0s.

F0OIIMMHOQ J35H0-60-05BM0ELE 9bb-U M5 259hb0s, MOMBE OsMbswMMo 9EgdgbGHgdo GHmeoo
dme93979000L (35603999 LEA®MIGHMOME BMOadgbETdo dgdsgeco Jododo gagdgb@adol s@mdm®mo bmdmagdol
X500LS, 9MOOsMBIMMO gegdgbBgdo - 33sms X JMMJO0s 00 LEHMJEHWOME BMRd6EIOL FmEob.
9023505 96-05BHMOES 03905 95 MZ300 IMg3w9eol, sM539@ oo bBHMWIEHOMEo JnEIwol bsgdzgwby,
9l dopamds 8603d369mzbo  STFoMEGH03g0L  2odMM3gdL @S Lsdegdsl  0dergzs  dmgero  dgombgl
3MB3M9@M@o 53m3sbol JodoMo Fobssmlol asm3zsolfiobgdom (Mg dsmgds@oldw® Jodosdo bmgs@mtwmo
J0M059).

LHMOI© 960 s J35H0-968 FoBHM0Eg00L ©YEJMT0BBEHIOOL 360369 MBIIOL 5MIMBOMO WM HOMIGOO
1g(As63) o 1g(Adses) HoMImoaqbgb GHm3memyowm® 0bwgdugdl.

6596300 [9] Im393weos %9330l BOEOL d90ga0 3Mmi3qLo:

ROH+CHs.(2)
Losg:R=CHs, C:Hs, CsHy.
5 LoBgsMol 39303900 QoD s MHY350 FoBsdo (25°C-DbY) Igkess @S 1gkes. OGO 0 Imyzs60¢0 Tglsdsdolo
L30MEHIOOLMNZOL 1g(Adses) 8603369¢MddO, 1gkyss o 1gkon:
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3b0wo. Ig (Adses), 1gkass, Igkos. (2) 30migLobsmgzols

36mEglo Ig(Ads6s) Igkyss. Igko.
CHs. + CHsOH 1,90 1,70 2,34
CHs. + C:HsOH 2,18 2,14 2,77
CHs. + GH-0H 2,35 2,65 3,53

3330993900 359MmYygbgdom 53g0ME0s MO JMMIEISE0MMO 39BEMEgds

Igkesw. = 2,11X1g(Adse)- 2,31 (3)
Igkob. =2,64lg(Ads62)-2,68  (4)

0©0dmBbo, MM 3mOgwoool ' 3mgn03E0gbE0, Fglodsdolsw, Gmeros: 0,986; 0,984. sby, GMI,xsx39L

3003909999000 [5], 3MMHYEo(30900 T530594MBOWGDIEI0S.
9023505 29bbomo doamdol g5dmygbgds dgladegdqwros MHmamMmE 3sbw®, 0lgzg Mbazs BsBsdo
30300bsMg 3O:m39LgdOL 3069303M0 B3GE30BOIOL sbserobOLIMZOL.
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MATHEMATICAL-CHEMICAL INVESTIGATION OF THE RATE CONSTANTS OF THE
CHEMICAL REACTIONS IN GASEOUS AND LIQUID PHASES
Mikheil Gverdtsiteli
Ivane Javakhishvili Tbilisi State University

SUMMARY
Mathematical-chemical investigation of the rate constants of the chemical reactions in gaseous and liquid
phases was carried out. Two correlation equations were constructed. The correlations are satisfactory.

MATEMATHUKO-XUMHNYECKOE UCJIEJOBAHUE KOHCTAHT CKOPOCTEM
XUMHUYECKHUX PEAKIIMM B TA3OBOM U B ) KUJIKOH ®A3E
M.N.I'Bepauurenu
Tounucckuii 2ocyoapcmeennwiii ynugepcumem um HMe./ocasaxuwmsunu

PE3IOME
[IpoBeaeHO MaTeMaTHKO-XUMHUYECKOE HCCIIEOBAHNE KOHCTAHT CKOPOCTeH XHMHUYECKHX pEakIuu B
razoBod W kumakod  ¢asze. [locTpoeHBl JBa  KOppENTAalMOHHBIX  ypaBHeHHs. Koppemanuu
YIOBJIETBOPUTEIbHBI.
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CHEMISTRY OF COORDINATIONAL COMPOUNDS

OBTAINING AND CHARACTERIZASION
OF NOVEL ANTIBACTERIAL HYBRID COATINGS

N.Lekishvili**, Kh.Barbakadze*"**, M.Tatarishvili*, N.Hnatchuk**,
Ikang Chen**, W.Brostow**

*Iv. Javakhishvili Thbilisi State University:
¢ Institute of Inorganic-Organic Hybrid Compounds and Nontraditional Materials;
Faculty of Exact and Natural Sciences;
bRafiel Agladze Institute of Inorganic Chemistry and Electrochemistry;
**Laboratory of Advanced Polymers & Optimized Materials (LAPOM), Department of Materials
Science and Engineering and Department of Physics, University of North Texas, USA

The novel inorganic-organic antimicrobial hybrid coatings for protection of cultural heritage and museum exhibits
based on bioactive heterometal coordination compounds of biogenic elements and ligands containing metallocene and
carbocyclic asymmetric fragment simultaneously have been created. As a matrices have been chosen various hetero-
and carbochain polymers - polyurethane, polyepoxy and fluorine containing copolymers. The industrial functional
silicon-organic oligomers have been selected as modifiers of the obtained composites.

By TGA and DTA analyses the main thermo-physical and operational characteristics of the obtained materials have
been studied. By using of differential scanning calorimetric (DSC) method have been established that glass transitions
temperatures for all tested coatings are above 45-50°C. It has been shown that the modification of polymeric matrices
with silicon-organic oligomers causes decrease of glass transition temperatures to some extent. Some operational
characteristics (isothermal aging on air, photochemical stability, water absorption ability) of elaborated hybrid
coatings have been studied.

Keywords: antimicrobial, matrix, hybrid, coating, thermo-physical properties, use.

Experimental
Thermogravimetric analysis (TGA) was carried out by using of MOM apparatus, Q1500D, Budapest. 100
mg of each dried sample was heated over the temperature range from +30 to +700°C at the heating rate of
10°C/min. For Differential scanning calorimetric measurements were used DSC 200 apparatus from
Netzsch, Selb, Germany. Samples of about 10 mg were enclosed in aluminum DSC capsules. All tests
were conducted under dry nitrogen in the temperature range from -100°C up to +300°C at a heating rate of
5°C/min.

Introduction

The aggressive microorganisms and viruses have adverse effects on the environment and human
together with three global dangers for humanity: an energy crisis, food crisis and ecological disasters [1].
The growing population of various aggressive microorganisms stimulates a series of biocorrosive processes
that affects many fields of industries and techniques. At present the intensive development of technique and
industry makes actual the creation of multifunctional composite materials with antimicrobial properties by
various purposes. Hybrid inorganic-organic materials comprises bioactive compounds and polymeric
matrices as main components and will play a major role in the development of advanced functional mate-
rials that synergistically combine and enhance their best properties [2]. The potential application fields of
such hybrids can include speciality coatings, membranes, sensors, drug delivery systems, biomaterials,
catalysts etc.

General Results

In order to create novel inorganic-organic hybrids with specific combinations of properties, stable
towards biocorrosion we proposed in perspective the elaboration of non-traditional materials by combining
different molecular building blocks in various ratios by controlling their mutual arrangement. As a
bioactive components were used heterometal coordination compounds of some biogenic elements and
ligands containing bis(n’-cyclopentadienyl)iron (ferrocene) and polyfunctional asymmetric fragment
simultaneously’ (Fig. 1); These compounds with high probability must display completely new potential of
action, typical for combined structures, the ability of suppressing of action of various aggressive micro-
organisms in condition of long-term consumption.
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Figure 1. The general structure of bioactive heterometal coordination compounds

The use of silicon-organic oligomers with side functional groups as modifiers, characterized with a
good compatibility to various hetero- and carbochain matrices (polyurethane, polyepoxy, fluorine
containing copolymers etc.). That allows us to develop principally new generation of multifunctional
antimicrobial coatings with good thermal stability, hydrophobicity and mechanical properties and gives
new opportunities for expansion of their application areas. The optimal ratio of polymers, modifiers and
bioactive components were determined.

The work temperature interval of the obtained composites was established by investigation of thermo-
physical properties. TGA results of PU matrices and hybrids based on them show that up to 200°C they are
quite stable and weight loss not exceeds 5-6 wt%. Intensive destruction of all samples takes place above
300-350°C where their total weight loss consists more than 45 wt%; the fluorine-containing composites are
more termostable than composites based on epoxy or polyurethane matrices, - their weight loss starts above
230-240°C, intensive destruction process - above 370-400°C with total weight loss of 30-35% (Fig. 2).
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Figure 2. Curves of TGA of the created coatings based on bioactive compound III (Fig. 1): neat (I) and
modified (II) PU-matrix; Polyepoxy matrix (III) and fluorine-containing copolymer matrix (IV)

Differential scanning calorimetric (DSC) method were used to locate the phase and glass transitions.

The analyses of DSC curves (Fig. 3) show that endothermic picks correspond to the glass transition
temperatures of the tested samples (T,). All obtained coatings have glass transition regions above +50°C.
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Figure 3. Typical DSC curves of the created coatings based on: I. Fluorine containing copolymer matrix
based on FixMA; II. Polyepoxy (ED-20) matrix

The modification of chosen matrices with silicon-organic oligomers causes shift of the peak position of
the glass transition to the lower temperatures compared to non-modified polymer matrices. Developed
composites are amorphous substances at room temperature (which is the working temperature for using of
the antibacterial coatings).This is very important because crystallization can worsen their optical properties.

Isothermal aging on 40°C in air, photo stability and water absorption ability of elaborated hybrid
coatings have been studied. In these conditions the mentioned above properties did not worse.
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The studies of main operational characteristics show that the obtained hybrid coatings:

e are characterized by a good adhesion on surfaces of various synthetic and natural materials;

e do not violate wholeness of samples during hardening and exploiting of the coating composites;

e almost do not change the color during their long-time aging (40°C in the air);

e do not produce harmful gases during exploitation, are relatively cheap and available.

By preliminary investigation it was established, that the obtained antimicrobial inorganic-organic
hybrid materials may be used for effective protection of cultural heritage and museum exhibits from the
action of various aggressive microorganisms. At the same time it will also provide improving of
ecologically and epidemiologically dangerous situation in the environment provoked by the growth and
settling of detrimental microorganisms on surfaces of various materials.

Conclusions

Based on various bioactive compounds, containing bis(n’-cyclopentadienyl)iron (ferrocene), polyfunc-
tional organic fragment and some of transition metals simultaneously and various non-modified or
modified polymeric matrices (PU, Polyepoxy, fluorine-containing copolymer) with silicon-organic oligo-
mers the photo-, thermal aging and moisture resistant antimicrobial inorganic-organic hybrid
multifunctional materials, stable towards the action of various aggressive microorganisms have been
created.

The main thermophysical and operational properties of the obtained composites have been studied by
TGA and DSC analyses methods.

It has been shown that the proper combination of the structure, bioactivity, ratio of basic components of
antimicrobial composites and materials could improve their mechanical, thermal and operational properties.
The potential application spheres of obtained bioactive coatings have been established.

Acknowledgment: authors would like to thank the Shota Rustaveli National Science Foundation
(RNSF) of Georgia for financial support one of us (Dr. Kh. Barbakadze).
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dsbsersody 36096930 s g fbrrermgools s goBogol  ©g3seBsdgbiho, sTF
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00m969MH0  gagdgBgdols o 3OMBOME03WM0  SLOIIGHOIO  BMoadabBobs s BgMmEgbol
JOOEOMMEO© 8993390 0ob©gdol  domodBHoMMo 395G gHmBgGHowMo  3mMmMEobsgowo
BogMmgdol d5Bsby 9gddboen 0dbs sbogro  9GMMMABM-mEMYbMmo  95E0T03OMdMWwO  30dM0EMEO
5933930 LoxyMgdo  IMWEHMOWWo  9993300MIMd0Ls s  LadMBgmdm  gdudmboBadol  sla3e35.
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300930mJboo,  BOMOHIGEE39W0  MObs3ME0dgMgd0.  IMPOROZOGHMEMPIS©  @odmygbgdee  0dbs
LodM9P39w™  3bd3099MH0  3EOMMASBMBOWMJLsbgdo. Mys s Ms FgmmEgdom Yglfogwow  odbs
doadmo  dsboeErgdoll  doM0MOEO  MIMIMB0DBOZNMHO  M30L40gd0.  ORIMBEOME-ToboboMgdgwo
39Mm®0dgEHmooL  (©03) ©sbdsMgdom  ©oJooE 0dbs, HMI  FHgbBHoMmGPMwo LoxkgHgdol gsd0bgdol
G993900HMMs  50gB5HPS  45-50°C-L. BsRggbgdo 0dbs, M Lowogomdm®ysbmwo  Mm@oyMdgHgdom
30odghmo  o@GMmoEgdol  ImEOR0IsE0s  39M339Mwo  boolbbom  59306MgdL 45906900l
39939605GH1ML, Foaoed smIxmdgugdl Jood GEELEOMEOMBLL. 5bLsBOZOWW 0dbs Fowgdmwo borMgdol
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39998909305 s §ys¢rdmsbmddol Mbs®o).

MOJIYYEHHUE U CBOMCTBA HOBBIX THBPUIHBIX
AHTUMHUKPOBHBIX 3AIIUTHBIX NOKPHITUI
H.I" Jlekumsunu**, X.A.bapoakamze**** M.Tarapumsuin*, H.'matayx**, Mkaur Uen**,
B.Bpocroy**
*Tounucckuit I'ocyoapcmeennvlit Ynusepcumem um. HMes. [ocasaxuweunu:
* Daxyibmem MoOYHbIX U eCMEeCMBEEHHBIX HAYK, UHCIMUMYN OP2AHO-HEOP2AHUYECKUX 2UOPUOHBIX COOUHEHUL U
HempaouyuoOHHbIX MAMePUaLos, Oenapmamennm XUmuu,
® Uucmumym neopzanuueckoti xumuu u Inexmpoxumuu um. Paguen Aznaose;
** Jlabopamopust asanzapOHbIX NOAUMEPOS U ONMUMUZUPOBaHHbIX mamepuanos (LAPOM), Omoen mamepuanosedenus
u undcunepuu u omoen gusuku, Yuusepcumema Ceseproeo Texaca, CIIIA

PE3IOME

Ha ocHOBe OMONOrHYECKH aKTUBHBIX TETEPOMETANNYCCKAX KOOPAWHAIMOHHBIX COCAMHEHHH, OMOTeHHBIX
AJIEMEHTOB M JIMTAHJOB, COJIEPXKAIIUX METaJUIONEH W KapOOLMKIMYECKUH acCHUMETpHUYecKHid (hparMeHT,
OBUTH CO3J]aHBI HOBBIC OPraHO-HEOPTaHWYECKUE TMPOTHBOMUKPOOHBIC THOPHIHBIC TIOKPBITHS JUIS 3alUThI
KyJBTYPHBIX HACIEACTBBIH M My3eHHBIX HKCIOHATOB. B KadecTBe MaTpuilbl ObUTM BBHIOPAHBI pa3MYHBIC
rerepo- U KapOOolenHble TOIMMEpPHI - TIONWYPETaH, TOMUAIIOKCH M (TOpCOAepKalIie COmonuMepsl. B
KayecTBE  MOAW(UKATOPOB  TOJYYCHHBIX  KOMIIO3UTOB  OBUIM  NPUMEHEHBI  MPOMBIIUICHHEIE
(yHKIIMOHAIBHBIC KpeMHUopranudeckue oauromepsl. Meromamu TI'A u JITA ObuiM M3ydeHBI OCHOBHBIC
Tertou3nYeckre CBOMCTBA MONyYeHHBIX MatepuanoB. C nmomombio auddepeHnuanrsHol CKaHUPYIOIICH
kanmopumerpuit (JICK) ObLJIO yCTaHOBIGHO, YTO TEMIICPATyphl CTCKJIOBAHUS MJI BCEX TECTUPYEMBIX
nokpeiTHil Bhime 45-50°C. BpUio moka3aHo, YTO MOMUQUKAIMS TOJUMEPHBIX MAaTPHUI] KpPEMHHU-
OpraHMYECKUMHU OJINTOMEPAMH MPUBOAMT K CHHYKECHUIO TEMIIEpATyphl CTEKIOBAHUSA 1O HEKOTOPOH
CTENEHW, HO YJIy4ylIaloT UX 3JIACTHYECKHE CBOMCTBA. DBBUIM ONpenelneHbl HEKOTOPBIE CYIIECTBEHHBIC
IKCIUTyaTallMOHHBIE XapaKTePUCTUKHU TOJIYYEHHBIX MOKPHITHI (M30TepMUecKOoe CTapeHHE Ha BO3IyXeE,
CBETOCTOMWKOCTH M BOAOMOIJIOIIEHHE).
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OAPMAKOXUMUA

Crartbs nocssiena oounjero akaaemuka J.I1. Kemepreauase

N30DJIABOHONIbI 3 HEKOTOPBIX PACTEHUI
CEMEMCTBA Fabaceae ®JIOPBI I'PY3UH
K.I'.IManamsmmm, H.III.Kasrapanze, M.I".Cytuamsuim, M.Jl. Ananus

Huemumym papmaroxumuu um. U.I'. Kymamenaoze Tounucckozo 20cyoapcmeeHno20 MeOuyuHcKo20
VHUeepcumema
01596 ya. I1. Capaodacuwmeunu 36, Tounucu, I py3us

Cpenu pacTHTENBHBIX BTOPUYHBIX METa00IUTOB 0CO00E MECTO 3aHMUMAIOT (DITABOHOM/IBI, B TOM YHCIIC
M30(IIaBOHOU/IBI.

[lpu wm3ydennum pacreHuit Quopsl ['py3um Ha cojepkaHue W30(IABOHOUIOB IEPCIEKTHBHBIMU
OKa3alliCh MpeJCcTaBUTeNH poloB Trifolium, Pueraria, Ononis u Astragalus cemelictBa Fabaceae. Muorue
BUJBI W3 OTHX POJIOB H3JlaBHA NPHUMEHSIOTCS B HapoaHoiW meauuumHe [1]. Tak, Hanmpumep, KieBepsl
WCTIONIB3YIOTCS KaK OTXapKUBAIOIINE, OONEYTONSIONINE, MPOTHBOBOCIIAIHTENFHBIE CPEICTBA, OYHCTUTEIH
KpOBH, TIPH 9K3eMax, [ICOpPHa3e U IPYTUX XpOHHUYECKUX 3a0oeBaHuil B HapoaHoU Menuinae Kuras, Azuu,
EBpomer 1 CHIA. KieBepbl kak 60raThlii HCTOYHUK H30(IIaBOHOUIOB MTPHUBJICKIIN BHUMaHHE COBPEMEHHBIX
VUEHBIX; B HACTOSIIEE BpeMsS MOATBEPKICHO WX OCTPOTCHHAs AaKTHBHOCTh W HA3HAYAIOTCA IIPU
MeHOIIay3aX, He OKa3bIBas MPU ITOM TOKCHYECKOro aencTBus [2-4].

Bunel pona Pueraria, noMmuMmo ¢aBoHONOB [5], comepkat n30(hIaBOHOBBIC TIMKO3UIBI IyepapuH H
JauJ3UH, TPHCYTCTBHEM KOTOPHIX, II0 BCEH BEPOSTHOCTH, OOYCIIOBJIEHBI KapAWOBACKYJSpHASI,
nepeOpoBacKysipHas U MPOTUBOAMAOETHYECKAsT aKTHBHOCTH. [IpUMeEHsIeTcsl TakkKe MPH OCTEONopo3e H
MMapKUHCOHU3MeE [6-8].

[lupokuii CHEKTp aKTHBHBIX KOMIIOHEHTOB poja Ononis 00YCIOBIMBAaCT MHOroo0Opasue
¢dapmakonornyeckoii aktuBHOCTH. OJHAKO, B psJie Cydasx BeAylash poOib, OYCBUIHO, MPHHAIIEKHUT
KOMIUIEKCY (DEHONBHBIX COCIMHEHMM. B TpaauiMOHHOW IpEeBHEEBPOICHCKOW MeauIMHe BHIbI Ononis
MPUMEHSUTUCh KaK JUYPEeTHYecKoe W KaMHEepacTBOpsIOllee cpelcTBa. B Hacrosiiee BpeMs B MEAUIUHE
KOpHH cTallbHUKa — Ononis arvensis UCIONb3YIOTCS B Ka4eCTBE MPOTUBOrEMOPPOUIAIbHOTO cpeacTa [9,
10].

Ha ocHOBe OONIMPHBIX HCCIICAOBAaHUNA XMMHUYECKOI'O COCTaBa W BBICOKOW (DHM3MOIOTHYCCKOM
AKTUBHOCTH, OTJACIBHBIC BHJBI acTparalioB craid O(QQUIMHATBHBIM CHIPBEM B MENAX TONYyYCHHS
JIEKapCTBEHHBIX IPENapaToB, MCIOIB3YEMbBIX MpPU JICYCHHH Pa3UYHBIX 3a0osieBaHmil. Tak, Hampumep,
otBap Astragalus dasyanthus Pall. ycnienHo NPUMEHSIETCS NMPU CEPACYHO-COCYAUCTBIX 3a00JICBAHUSX,
WHAUBUAYaIbHBI (IIABOHOWIHBIA TPUO3HMI — POOWHUH, ToONydaeMblii w3 Astragalus falcatus Lam.,
SBIISIETCSl CyOCTaHIMeH aHTHypeMudecKoro npenapara «DaapoHuH»; OHONOTHYECKH aKTHBHBIC THILEBHIE
nobaBku u3 Astragalus membranaceus Bunge. u A. mongholicus Bunge. WCHONB3YIOTCA Kak
MMMYHOMOJYJISTOPBI, CTUMYJIUPYIOIIHE JEHKO- 1 3puTporod3 [11].

B cratee mpuBOIATCS pe3yNbTaThl XMMHUYECKOTO W (PapMaKOIIOTHYECKOTO HCIBITAHUS HEKOTOPBIX
npeacraButenei poaos Trifolium, Pueraria, Ononis u Astragalus.

['1y0oKkOMy XMMHUYECKOMY M3YyUYCHHIO OBLTH MOATBEPTHYTHI Caeayroimue BUasl: Trifolium hybridum L.,
T. pratense L., T. diffusum Ehrh., T. repens L., T. canescens Willd., Pueraria hirsuta Matsum., Ononis
arvensis L., Astragalus microcephalus Willd.

OKCTPaKIUIO PACTUTEILHOIO MaTepHalia TPOBOAWIH KJIACCHYECKUM METONOM. M3 O4HIIeHHOro
XJI0po(OPMOM OT JIMNIOQUITBHBIX BEIIECTB BOIHO-CIIUPTOBBIX IKCTPAKTOB CHIPhS, HAM YAaJOCh Pa3lIelUuTh
ruapooOHbIe M TUAPO(PHIBHBIC BEIIECTBA METOJOM  KHIKOCTh-KHIKOCTHON »KcTpakimuu. Ilocie
CTYHICHUSI OTIENbHBIX (PAKIWH, OCTATOK BHICYIIMBAIU W IONYYadl CYMMBI (DEHOIBHBIX COCTUHEHHI.
Bhinenenrie MHIMBUAYaTbHBIX KOMIIOHEHTOB OCYIIECTBIISUIM KOJIOHOYHBIM XpoMaTorpapupoBaHUEM Ha
copOenTe monmmamuaa, cedanexca LH-20 u cunmkarens [11].

B pesymbrate w3 8 pacrteHuid ObUIM W30MMPOBaHBI 45 COSMUHEHWH W3 TPYNIBl H30(IIABOHOB,
(1aBoHOB, (PIIABOHOJIOB, MHOT'OATOMHBIX TPUTEPIICHOBBIX CHHPTOB M aMHHOKHCIOT. W3 Hux 21
COEIMHEHHE OKa3aJoch H30(JIaBOHAMH: IMPOM3BOJHBIE OHOXaHWHA-A, (OPMOHOHETHMHA, IaWJ3CiHHA |
Kanuko3uHa (Tadm. 1); B TIIMKO3KUJaX KOTOPBIX YIIIEBOIHAS YacTh MpecTaBieHa D-TiIoKo30H.
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Ta6auua 1. Beinenennsie nzoduaBoHouab! U3 pona Trifolium L., Pueraria L., Ononis L. u Astragalus L.

N BrigeneHHble CTpyKTYypHBIE () OPMYJIbI T. m., PacrurebHBIA HCTOYHHUK
130 1aBOHOHIbI BbII€JIEHHBIX H30()J1aBOHOH/I0B °C
W30¢naBoHOBBIC arJTHKOHBI
1 BuoxanuH-A HO 0o 214-215 Trifolium hybridum L.
O | Trifolium pratense L.
Trifolium diffusum Ehrh.
YOG
OCH;
Ci6H120s
2 | DopMOHOHETHH HO 0 Trifolium hybridum L.
O | 255-257 Trifolium pratense L.
Trifolium canescens Willd.
5 O Trifolium repens L.
OCH3 [13]
Ci6H1204
HO 0
3 Hannzenn O | Trifolium repens L. [13]
320-322 Pueraria hirsuta Matsum.
o [5,13]
C1sHi1cOs o Ononis arvensis L. [14]
HO! 0
4 Kamko3nn OH 230-232 Astragalus microcephalus
Willd. [12]
e
OCHj
Ci6H120s
W3o¢h1aBoHOBBIE TJIMKO3HUIBI
Trifolium hybridum L.
5 | buoxauuu-A-7-O- o Trifolium pratense L.
B-D-rmtokonupa- 208-209 Trifolium diffusum Ehrh.
HO3HU] Trifolium canescens Willd.
Trifolium repens L.
[13]
6 OnonnH Ononis arvensis L. [14]
210-212 Trifolium hybridum L.
Trifolium pratense L.
[13]
7 Hannzun Pueraria hirsuta Matsum.
216-218 [5, 13]

C11H2009

Ononis arvensis L. [14]
Trifolium hybridum L. [13]
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Pe3ynbraThl XUMHUYECKOr0 MCCIEA0BAaHUS BhIIIE IEPEUNCIEHHBIX BUIOB B OUEePEIHON pa3 IOKa3bIBAET
TCHETHYECKOE POJACTBO OTACIBHBIX pOJOB ceM. Fabaceae, mposBisitolnieecss B OWOCHHTE3HPOBAHUH
pOoACTBEHHBIX U30(daaBoHONAOB [15, 16].

KauecTBeHHYI0 HIIEHTH(UKAIMIO BBIJICICHHBIX BEIICCTB MPOBOAWIH HCIONB3YS CICU(PUIECKHE
[BETHBIC PEAaKIHU TpeLIOKEeHHbIe JIs W30(IaBoHOB [17], XMMHUYECKHM TpeBpalieHueM (Tpumep
XMMHYECKOT0 MPEBPAICHUS OHOHHUHA, BblIeIeHHOr0 u3 Trifolium hybridum L. npuBeneH Ha pucyHke 1); a
TakKe JaHHBIMM CHekTpadbHoro anammza (MK-, V@-, AMP 'H u "“C chmekTpockomuu u mx
KOpPPEALUOHHBIE METO/IbI, MACC-CITEKTPOCKOIIHS).

HO (0] OH

5% H,S0, o 0
—_— > HO OH
®depmeHT OH
it
OCHj

OCH3

(CH;C0),0 CH,N,
H3COCO.
\‘i'g\‘\ L

HO OH OCH, OCHs
.
+
c HoC JCHC
VI

VIII

VI

Puc. 1 Xumudeckoe mpeBpaiieHne OHOHHHA
I —ononwun; 11 — popmononerus; 111 — rimrokonupanosa; IV — MoHoaneraT popMOHOHETHHA; V — TUMETHIIOBBIH AhHp
¢opmononeruna; VI - 2,4-murunpokcu-4'-merokcunezokcu-oenzoun; VII — pezopuun; VIII — xmopanruapun n-
METOKCU(EHUITYKCYCHOH KUCIIOTHI.

B tabinuiie 2 npuBeACHbI TaHHBIC '"H u C IMP ononuna.

Tak kak TpoaHANM3WPOBAHHBIC PACTEHUS OKA3allUCh HOCUTENSMH (PH3MOJOTHMYECKH aKTUBHBIX
H30(pJIaBOHOB B TOCTEAYONIEM ObUIM IPOBENEHBI OMoNornyeckne U (apMakoIOrHYecKue HCIBITaHUS
CYMMapHBIX CyOCTaHIIHA, collepKamux N30(IaBOHOUIEI.

CymMma (peHONMBHBIX COSIMHEHHM M3 KIIeBepa IBEACKOro - Trifolium hybridum L. B cocTaB KOTOPOro
BXOJAT OMOXaHWH-A, OnoxanuH-A-7-O-B-D-rnrokonupaHo3u/], MOMmyTHHH, (GOPMOHOHETHH, KBEPIETHH H
W30KBEPIUTPUH 0OJIAZIa€T TOHAJAOTPONMHCTUMMYIUPYIOMMM 3G (EKTOM, OKa3blBaeT BJIHSHUE Ha
MEPEIHIO0 00 TUodr3a U 00YCIOBINBAET M30BITOYHOE BhIJCICHHE TOHAAOTPOIMHOB, O ACHCTBHEM
KOTOPBIX TPOUCXOJUT YCHIIGHHE JCTPOreHHOH (YHKIWU SHUYHUKOB MW, KaK CIICICTBHE, Pa3BHBACTCS
MPOJIOHTHpOBaHHAA Teuka [13].

OKCTpakT JHUCThEB Iyepapuu - Pueraria hirsuta obnajaer CyIIECTBEHHBIM THUII0a30TEMUYECKHM
JeCTBHEM, MPOSBIISIONIEECs] B TIOHMKECHUN COJICPKAHHUS MOYEBHHBI, OCTATOYHOTO a30Ta U KpeaTHHUHA B
KPOBH KaK y HWHTAKTHBIX, TaK W Y JKHBOTHBIX C XPOHHYECKOW ITOYEYHOH HEJOCTaTOYHOCTHIO,
CoIpaBOXKAAOIIeHcs rurepazoremucii [18]. PacTeHme mpemiokeHO Kak JOMONHHUTEIBLHOE CHIPhE IS
nmoJTy4eHus cyocraHIuu npemnapata «DaapoHun» [5].
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Taéauna 2. Janssie 'H u *C IMP (400 MHz, CD30D, & m.z1., ] / I'l1) OHOHMHA H €ro arIMKoHa

MDopMOHOHETHH OHOHMH
ATOMBI on dc on oc

2 8.006, s 150.81 8.15,s 153.8
3 - 124.87 - 124.8
4 - 177.60 - 176.8
5 8.08,d (J 8.7) 128.10 8.13,d (J 8.8) 127.2
6 7.42,dd (J 8.7;2.3) 116.01 7.16,d (J 2.3) 115.9
7 - 163.71 - 162.58
8 6.92,d(J2.3) 102.92 7.43,d(J2.4) 103.9
9 - 159.0 - 158.45
10 - 117.73 - 119.80
1’ - 125.16 - 125.10
2.6 7.55,d (J 8.9) 129.0 7.45,d(J 8.9) 130.77
3.5 6.96,d (J 8.9) 114.45 6.82,d(J 8.9) 113.90
4’ - 160.27 - 160.10
4'-OCHj3; 3.82,s 55.61 3.82,s 55.62
1 - 5.6,d(J 7.6) 101.86
2" - 3.54, m 73.87
3" - 3.52, m 77.48
4" - 3.49, m 70.48
5" - 3.56, m 78.34

6" A - 3.35,dd (J 12.0; 8.0)
6B - 3.43,dd (J 12.0,2.2) 61.93

Ounniennas (¢pakmnusi GEeHOTBHBIX COSNUHEHUH U3 CTabHUKA - Ononis arvensis, B SKCIICPAMEHTE in
vivo o0llafiaeT BBIPAKEHHBIM JTUypeTHYeCKHM JericTBHeM. CyMMa OKCTPaKTHBHBIX BEUIECTB KOpHEH
CTaJbHHKA IIOJIEBOrO, B COCTaB KOTOPOro BXOIAT (HDOPMOHOHETHH, NaWJ3eHH, Nai/I3WH, OHOHHH |
MHOTOaTOMHBIH CITUPT Ol-OHOI[EPUH, PEKOMEHAYETCS JIsl CO3/IaHus JieueOHOT 0 TpernapaTa B BIJIE KarcyJl.

Beinenennpie (U3NONOTUYECKH aKTUBHBIC BEIECTBA M CyMMAapHbIE CyOCTaHIIMM OOYCIIOBIMBAIOT
1IEJIECO00Pa3HOCTh JaJIbHEHIIIEro MOMCKa U BBISABJICHMS HOBBIX BHJIOB pacTeHUH B ceMmeiictBe Fabaceae
COZIepIKAINX M30(IJIABOHOUIBI M PYTHE KIACChl (hIIaBOHOHIOB.
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J-8sms830m0, 6.Jsg0ms¢8dg, 3.lmmosdzommo, d.oemsbos

ol bU 0. jgmomggwdn L go(‘;&) 3 jm?oo L ob Ixé()é 290
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diffusum Ehrh., T. repens L., T. canescens Willd., Pueraria hirsuta Matsum., Ononis arvensis L.,
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Pueraria hirsuta Matsum.-ols %mmggbohaos 30Q36'3Q) gdh(ibﬁ)od@h 6.5.53500 .303(*).)%00(55330"3(4)0
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ISOFLAVONOIDS OF SOME PLANTS OF FAMILY FABACEAE
FROM GEORGIAN FLORA

Ketevan Shalashvli, Nana Kavtaradze, Marina Sutiashvili, Meri Alania
Thilisi State Medical University, 1. Kutateladze Institute of Pharmacochemistry
36, P. Sarajishvili st. 0159, Thilisi, Georgia

SUMMARY

The chemical components of some widespread in Georgia species - Trifolium hybridum L., T.
pratense L., T. diffusum Ehrh., T. repens L., T. canescens Willd., Pueraria hirsuta Matsum., Ononis
arvensis L., Astragalus microcephalus Willd. were studied. Forty five compounds belonging to the groups
of isoflavonoids, flavons, flavonols, amino acids, were isolated and identified. Among them 21 substances
proved to be isoflavons. They were presented as aglycons as well as glycosides: biochanin-A,
formononetin, daidzein, calycosin, biochanin-7-O-B-D-glucopyranoside, ononin, daidzin.

The structures of compounds were established on the basis of their physical-chemical properties, by
chemical tranformation and by spectral analysis: IR, UV, 'H and *C NMR, two-dimensional correlation
spectroscopy, mass-spectroscopy.

All the investigated plants synthesize isoflavonoids. This fact another times proves the genetical
kinship of various genes of the family Fabaceae.

The biological activity of pharmacological preparations obtained from some species were studied.

The fraction of phenolic compounds from Trifolium hybridum L., containing biochanin-A,
formononetin, biochanin-7-O-p-D-glucopyranoside, populnin, quercetin and isoquercitrin showed
gonadotropin stimulating activity.

The extract from the leaves of Pueraria hirsuta Matsum. has hypoazotemic effect; the level of
creatinine, urine and residual nitrogen reduces in blood of intact animals and in animals with acute renal
failure.

The purified fraction from Ononis arvensis L. containing the sum of phenolic compounds showed
diuretic effect in vivo experiment.

Isolated physiologically active compounds and determined diverse biological effects encourage to
study deeper abovementioned plants, also to detect the new prospective species inside of the family
Fabaceae.

172



bodd®0)3IRNML 3IG60IATS)S IAMB6IN0 535RIBNOL 39G6J, Jodool Lgeros 2016 @. 42 N 2

OAPMAKOXUMUA

®JIABOHOJIbI HAI3EMHBIX YACTEW ONONISARVENSIS L.,
IPON3PACTAIOIIEN B IT'PY3UH
M.B.Cuunnara, M.I' Cytuamsuinu, M. J[. Amanus

Huemumym papmaroxumuu um. U.I'. Kymamenaoze Tounucckozo 20¢cyoapcmeeHH020 MeOUYUHCK020
VHUeepcumema
01596 ya. I1. Capaodacuwmeunu 36, Tounucu, I py3zus

C npuMEHEHHEM COBPEMEHHBIX METOJOB MCCIEJOBAHUS PACTUTEIBHOTO CHIPbS M3 HAA3EMHBIX 4YacTel
Ononisarvensis L. n3onupoBaHbl (peHONbHbIE COCAMHEHUS: KBEPLETHH, KeMII(epO,IHIIEpUH MUPHUIETHH MU
xJioporeHoBasi kuciora. CTpyKTypa BBIIENICHHBIX COSJMHEHUI YCTAaHOBIIEHA Ha OCHOBAHWH M3Y4eHHUS (PU3HKO-
XUMHYECKHX CBOWCTB, IIPOJYKTOB XMMUYECKOr0 IpeBpamienus 1 aannpix UK, Y@, 'H IMP cniekrpockonuu.

Pon OnonisL.(cem.Leguminosae), ABISETCS HCTOYHUKOM PA3JIMYHBIX OHOJIOTHYECKA aKTHBHBIX
BEIIECTB - (DEHONBHBIX, TEPICHOBBIX W CTCPOUIHBIX COCIUHEHHH, YIJICBOAOB, I[UKIMTOJIOB,
MITEPOKAPIIaHOB, M30()JIaBOHOB M (IaBOHONOB [1]. MBI paHee cooOWmIaNM O Pe3yiIbTaTax H3yuCHHS
n30(pIaBOHOB Ha/I3eMHbIX dacteld OnonisarvensisL., gnopel I'py3un [2]. TIpogomkuB n3ydeHne Ipyrux
KOMIIOHEHTOB HAJ3¢MHOMN YacTH M3 3TUJIAIICTATHOI'O M3BJICUCHHUS BOJHO-CIHMPTOBOIO 3KCTPAKTABBIICITHIN
coenuHeHus 1-5.

CTpyKTypy H30JUPOBAaHHBIX COCAMHECHUN YCTAaHOBHIIM 10 (DU3MKO-XMMHUYECKMMH KOHCTaHTaAMH U
JanaeiMu MK, YO, '"H aMP cnekrpockornuu.CoequueHus 1-4 Har0T MOJOKUTEIBHYIO ITHAHUIUHOBYIO
peakiuio noBryant [3].CiienoBaTelibHO, OHM aTHECEHBI K TPYIIE ()JIABOHOJIOB.

BemecTtBo 1 mpencraBiser coOOi KeNThle HMrobYaThIC KPHCTAJUIbI, PACTBOPUMBIC B 3TaHOJE,
areTone; HepacTBopuMsie -B Boje. T.mn.274-276°C (70° cnupr); coctaB CisH10Os; Y D-criextp, EtOH, Amax,
aM: 250 m, 270, 360; UK cnektp, KBr, vma,cm™: 3410, 3300 (-OH), 1640 (C=0), 1560, 1585
(C=C)apomaTuueckoe kombio. 'H IMP (CCly)m.x.: 8.00Q2H, d,J = 8T, 2', 6'), 6.95 (2H, d, J = 8T'., 3',
5", 6.50 (1H, d, J =2T'n, 8), 6.25 (1H, d, J = 2I'ny, 6). [IpoayKTHI METOYHOTO PACIICIUICHUS aHAIOTUYHBI C
TakoBbiMH Kemiipepona. [lo manneiM MK, Y®, [IMP cnekTpockonuu BeIIeCTB | OTOXIECTBICH C
kemripeposom[4-6].

BemnrecTBo 2: JKenThie UTOJbYAThIC KPUCTALIBI, PACTBOPUMBIC B STAHOJE, alleTOHE; HEPACTBOPUMBIC
B Bozte. T.m1.303-306°C (70° crupr); cocraB CisHioO7; Y®-cnexrp, EtOH, Amay, HM: 310, 255, 385; UK
crektp, KB, Via,cM™': 3385, 3350 (-OH), 1663,1612 (C=0), 1570, 1565 (C=C) apomaTidecKoe KObIIO.
'H IMP (CsDsN), M.1.:7.66 (2H, d,J = 2I'ng, 2'), 7.55 (1H, d,J = 2I'n,6'), 6.89 (1H, d,J= 8.4I'1,5"), 6.40 (1H,
dJ= 2I'n,8), 6.18 (1H, d, J= 2I'u, 6).lllenouHoe pacuieieHUe NPUBOAUT K (QIIOPOTNIIONMHY U
MPOTOKATEX0BOM KucioTe.Ha OoCHOBaHMHM aHajM3a MOJYYCHHBIX JaHHBIX BEIIECTBO 2 OXapaKTePH30BAHO
Kak 5,7,3'4'-rerparuapokcudaaBoOHONNIN KBepleTuH|[4,5,7].

BemecTBo 3: OyieHO-KENTOrO IBETa MIOJbYAThIC KPUCTAJLIBI, PACTBOPUMBIC B ATAHOJIE, allCTOHE;
mioxo - B Boge. T.mm.231-233°C; cocraB CaiHz0011; Y®-ciiexrp, EtOH, Amax, HM: 259, 298 ., 360; UK
crektp, KBr, Vimax, cM™': 3400-3250 (-OH), 1620, 1615 (C=0), 1520, 1470 (C=C) apomMaTH4yecKOe KOJbIIO.
'H SIMP (CsDsN), m.x.: 7.85 (2H, d, J=2T'ny, 2',6"), 7.40, 6.90 (2H, d, J=2.5Tu, 3', 5'), 6.45 (1H, d, J= 2I'ny,
8), 6.12 (1H, d, J=2I'my, 6), 5.74 (1H, m, J=7T'11, 1"").BemecTBO 3 KUCIOTHBIM THAPOIU30M PACIICTUISIETCS,
o0pasyeT ariaukoH (Beixoq 62%) MACHTUYHBINA KBEpLETUHY. B yriieBomHOM YacTH INIMKO3uJa HakjaeHa D-
rajakro3a. CpaBHEHHEM BeEIIECTBA 3 C JIOCTOBEPHBIM 00Pa3I[OM TMIICPHHA JIEMPECCHH T.IUL HE JIaeT W Ha
0/x mposiBisieTcs Ha ypoBHe rumepuHa [8].Mcxoms W3 MOMy4YeHHBIX pe3yNbTaToB (uaBoHOWA 3
OXapaKTepr30BaH Kak KBeplernH-3-0-f-D-ranakronupanosun wim rumeput [7-9].

BemectBo 4: OneqHO-KENTOr0 I[BETAa HWIOJbYATHIC KPHCTA/UIBI, PACTBOPHUMBIC B 3TaHOJE,
IMMETHICYI(OKCH e, MPAKTUYSCKH HEpacTBOpUM B xiopodopMme u 3dupax, mioxo - B Boje. T.mr.349-
352°C; coctaB Ci5H10Os; YD-criektp, EtOH, Amax, HM: 257, 365; VIK criekTp, Ba3ennH, Vina, cM : 3500-3100
(-OH), 1660, 1615 (C=0), 1610, 1520 (C=C) apomatuyeckoe konbio. 'H AMP (CD;OD), m.x.: 7.30 (2H,
s, 2',6"), 6.36, (1H, d, J= 1.81'n, 8), 6.14 (1H, d, J= 1.8'm, 6). B cucreme pactBopuTeneii IposBIseTCS Ha
ypoBHE noctoBepHoro mmpuiietuHa [10]. Ha ocHoBanmM aHamm3a MOMYyYEHHBIX MAaHHBIX BeMIecTBO 4
OXapakTepu30BHO Kak 3,5,7,3".4',5'-rekcaruapokcu-¢haBoHon wim Mupuierus [1,10].
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BemecTBo 5: OccIBETHBIE KPHCTALIBI, PACTBOPUMBIC B JTaHONE, MeETaHOJe, JTHIaleTare,
HepacTBOpuM B xjopodopme u 6enszone. Ha xpomatorpamme npu oomydennn Y @ mygamu giyopecuupyer
roinyobiM 11BeToM; ¢ 1% pactBopom FeCls, okpainmmBaercsi B CHHE-3€JICHHBIH IIBET W IMPOSABISCTCS Ha
YPOBHE ayTeHTUYHOTO 00pa3ia XJIoporeHoBoit kucnorsl. T.1m1.202-205°C; cocra Ci6H1709; Y®-criextp,
EtOH, Amax, HM: 245, 298mn., 325. BemectBo 5 uupeHtuunupoBano kak 3-O-xoddenn-xuHHAS HIH
xJioporeHoBas kuciora[11].

Bce BemectBa wu3  Ononisarvensis L. mnpouspacratomero B ['py3un, BbIOeNeHB |
UACHTH()HUIINPOBAHEI BIIEPBEIC.
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FLAVONOLS FROM OVERGROUND PARTS OF ONONIS ARVENSIS L. WIDESPREAD IN GEORGIA
M.Sichinava, M.Sutiashvili, M. Alania
Thilisi State Medical University, 1. Kutateladze Institute of Pharmacochemistry
36, P. Sarajishvili st. 0159, Tbilisi, Georgia
SUMMARY
Study of flavonoid compounds of overground parts of Ononis asvensis (Leguminosae) was carried out. Four
individual flavonols — kaempferol, quercetin, hyperin, miricetin and 1 phenolcarbonic acid — chlorogenic acid were
isolated and identified. The structures of isolated substances were established by their physical and chemical
properties, by chemical transformation and by IR, UV, 'H NMR spectral data. The abovementioned compounds were

isoladed and characterized for the first time from Ononis arvensisL. widespread in Georgian flora.

174



bodd®0)3IRNML 3IG60IATS)S IAMB6IN0 535RIBNOL 39G6J, Jodool Lgeros 2016 @. 42 N 2
e —————————  —— —————— ———————————

OAPMAKOXUMUA

CYXME 3YBHBIE 3JIMKCHUPBI

M.A T'abenas, T.I'.Iunamnanze, M.b.Kaxerenuaze*, I1.A SIBuu*
I py3unckuti mexnudeckuil yHusepcumem
*Unemumym papmaxoxumuu um. A.I. Kymamenaoze Tounuccko2o 20cy0apcmeento2o mMeouyuncKo2o
VHUBEpCcumema

PaccMoTpeH BOMpOC CO3J[aHHs PEHEeNnTYphl CYXOro 3yOHOro oanukcupa. Hapsay ¢ TpaaulMOHHBIMH
KOMITOHEHTAMH OBbUTH HCITOJIb30BAHbI BEIECTBA, MTO3BOJISIOIINE HE TOJBKO BCKPBIBATH T'HOMHBIM abcClecc B
POTOBO MOJOCTH, HO M CIOCOOCTBOBATH 3aKMUBICHHIO, YMEHBIICHHIO OOJEBOr0 CHHIPOMA U YyBCTBa
nuckoMdopTa.

Cpenu Hambornee pacnpoCTpaHEHHBIX 3a00NieBaHHMI YeJIOBEKa 4YacTo BCTpedaroTcs 3a0oJeBaHus
OpraHOB TIOJIOCTH PTa, OT COCTOSHHS KOTOPBIX 3aBHCHUT 3/I0pOBbe Bcero opranm3ma. OIHOW W3 MPUYNH
TaKWX 3a00JIEBaHU SBISIETCS HECOOIIOICHIE MTPABUI THTHCHBI.

JI71st TUTHEHHYECKOT0 YX0/1a U TPOo(UIaKTHKY 3a00JIEBAHUIA MTOJIOCTH PTa HAPSAY C 3yOHBIMU MacTaMH
W TIOPOIIKAMU HCIONB3YIOTCS M 3yOHBIE DIUKCHPBL. B oTimuue OT 3yOHBIX MacT, 3yOHBIC AJIUKCUPHI HE
cojiepkaT abpa3MBHBIX W MOIUPYIOMINX BEIMIECTB U (PAKTUYECKH SIBIISIOTCS JIOMONHUTENBHBIM CPEICTBOM
rurvensl. [IpuMeHeHHe 3yOHBIX AJIMKCHPOB HE TOJBKO CIOCOOCTBYET COOJIOICHHMIO IPaBHJ T'MIHCHBI
MOJIOCTH PTa, HO M JaéT BO3MOXHOCTh  HM3MEHEHHS BHJAa  (IOPBl POTOBOW TMOJOCTH, YAAJISS
0aKkTepuaNbHYIO, BBI3BIBAIOIILYIO PA3IMYHBIC BOCIATUTENBHBIC TIPOIECChl. DIUKCHPBI MOKHO MOJIPA3/ICIHTh
HA TUTHEHHYECKHE, JIeueOHO-POQUIAKTHUECKHEe W JIe4cOHbIE B 3aBUCHMOCTH OT THIIA J00aBOK,
BBEJICHHBIX B UX COCTaB.

I'urueHnydeckre SIHUKCHUPHl MpEAHA3HAYEHBl Uil JIONMOJHHUTEILHOIO OYMINCHUS U YCTPaHCHHS
HEMPHUATHOTO 3araxa |30 PTa ¢ TOMOIIBIO CIIEHANBHBIX KOMIIOHEHTOB.

JleyeOHO- mpodumakTU4ecKre 3yOHbBIE DIIMKCUPHI, Omaromaps 0co00 TOA0OpaHHOMY COCTaBY, Kak
MUHEPaIBHBIX, TAK H PACTUTEIBHBIX KOMIIOHEHTOB, CITIOCOOCTBYIOT MPEBEHIINH Psijia 3a00JIeBaHII OPraHOB
MOJIOCTH PTa.

Oco0yro TpyIIy COCTaBISIOT JIe4eOHbBIE ITUKCHUPBI, IHCTBHE KOTOPHIX HAMpPABICHO HA KOHKPETHBIC
3a00JieBaHUs TOJOCTH pTa, 3y00B M necéH. K HuM orHocsaTcs, Hampumep, - «Sensitivew,"Lacalut2y,
Listerin. OxgHako 3(h(eKTUBHOCTD MX JCHCTBUS HAMPSIMYIO 3aBHCUT OT JUTUTEIBHOCTH IIPUMEHEHHUS.

Bormee mepcrniekTUBHBI, Ha Hall B3TJsAN, 3yOHBIE AIMKCHUPBL, CIIOCOOHBIC MPEAOTBPATHTD HIIH
JTUKBUAMPOBATH 3a00JIEBaHIE BCETO 38 HECKONBKO Mosiockanuii. ClielyeT OTMETUTb, YTO B TEUCHHE MHOTHUX
JIET TIPY HAJIMYWH BOCTIAJMTENFHBIX MTPOIIECCOB B POTOBOH MOJIOCTH ISl IOJIOCKAHUN UCIIONB3YIOT PACcTBOP
cmecu comun u numeBoil coapl NaCl + NaHCOs.Omnpenenennas BenuuumHa mokaszarens pH
CHOCO0CTBYETOOIEe OBICTPOMY BCKPBITHIO U PACCACHIBAHMIO THOMHBIX MPOLIECCOB.

B mocnennee BpeMsi IOJJOOHBIE DIIMKCUPHI MOSIBIIIUCH HA PHIHKE B BUJE CYXHX IOPOIIKOB, KOTOPHIC
HEOOXOJMMO Pa3BOJUTH BOJOH HEMOCPEJNCTBEHHO Iepel]l MPUMEHEHHEM H3-32 BO3MOXKHOTO THAPOIH3a
BXOmAIUX B uX cocTtaB coieii[1 ]. Tlo 3Toi mpuumue, HampuMmep, UCIOIB30BAHKME HOMa W €ro cojeil B
OTHOCHTEIBHO HH3KOH KOHIIEHTpPAIlMM B PAcTBOpax 3YOHBIX JJIMKCHPOB, HECMOTPS Ha BO3MOXKHBIH
BBICOKHI TepaneBTHUECKHi 3PQeKT, MPaKTHIECKH HEMpPUEMIIMMO. TO e caMoe OTHOCHTCS W K IEeIoMy
psany npyrux conedi. Cyxuie SJIMKCHUPBI M BBICOKOKOHIICHTPHPOBAHHBIE PACTBOPHI OTIEIBHBIX COJCH
HEOOXOJJMMO Pa3BOJAUTH OIPEAEICHBIM KOIUYECTBOM BOJBI TEpE YIOTpeOJIeHHEM, WHA4Ye OHU TEpSIOT
CBOM JieueOHbIC CBOMCTBa. PacTBOp HaOMpalOT B POT, JACPIKAT TaM HE MeHee 45 CeKyH]I, a IOTOM YAAJISIOT.
Tak moBTopsiercsi HecCKONbKO pa3. [locie 3TOro Henmp3s €cTh W MUTHh B TEUEHHE IMOTydaca, HEOOXOIUMO,
9TOOBI OCTATKU TIOJIOCKAHUSI OCTABAIKCH BO PTY KaK MOXKHO JIOJibIle. Takue MOpONIKH-OIONacCKHBATENH
WCTIONB3YIOTCS TpU  00OCTpEHWHM THOWHBIX 3aboneBaHuii (abcreccoB) W HE PEKOMEHIOBAHBI JUIS
©KEHEBHOTO MPOMUITAKTUIESCKOTO yrioTpeOneHus [2].

DaxTHYECKH, pa3BEeAEHHBIN CYXOil AMHUKCHUP ABISAETCA TUIIEPTOHUYECKHUM pacTBOpoM. CyllecTBEHHBIM
HEJIOCTATKOM CPENICTB 3TOTO BHJA SIBISICTCSI HEMPHUATHBIA BKYC pacTBOpa IPH MCIOIb30BAaHUHU, HAINYNE B
WX COCTaBE JIMIIb JBYX OCHOBHBIX KOMITOHEHTOB, YTO TO3BOJISICT MPOSIBISATHCS JIUIIB dPPEKTY  yaaleHHs
THOS M 3cKynarta. [locne X mpuMeHeHHs YacTo OOMbHOM HCIBITHIBAET COCTOSIHUE TUCKOMQopTa - 00Ib U
pasapaxkenue[3]. Ha nHam B3risn, Oojiee 1menecoo0pa3HO BBOAMTH B COCTAB CYXHX 3yOHBIX JIUKCHPOB U
Jpyrue KOMITOHEHTHI, CIOCOOCTBYIOIIMECHMKEHHIO OOJIM M Hadaly paHo3axupieHus. HeoOxomnmo
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MOJABUTH JICHCTBUE OMNPEACICHOr0 BUJa MHKPOOHOH (IIOpBI TOJNIOCTH PTa, BO3HUKAIOIICHB Cllydae
THOMHBIX TporeccoB [4]. DToMy crnocoOCTBYeT BBEIEHHE B COCTaB PEIENTYPhl CYXUX DIHKCHPOB-
oToJacKUBaTelNel HoaconepKammx COeIMHEHUH U PYTUX KOMIIOHEHTOB, 00JIaAaloNINX aHTHCETITHIECKON
W aHTUMHUKPOOHOW aKTHBHOCTHIO.Heo0X0oMMMOoCTh yaep kuBaHusl Mo100HOTO MOJOCKaHHS Ha MIOBEPXHOCTH
3y00B M CIM3UCTOH OOOJIOYKM pTa B TEUCHUH OIPEIACNEHHOTO BPEMEHH MOJpa3yMeBaeT OCTaTOYHO
BBICOKYIO BEJIMYMHY TOBEPXHOCTHOI'O HATSKEHHSA, JUHAMUYECKOH U OTHOCHUTENIBHON BSA3KOCTH
BBIIIEYIIOMSIHYTOT'0 pacTBopa [5].

Hcxons w3 BEILIENPUBEICHHOT0, OblIa pa3padOTaHa pelenTypa COCTaBa, TaK HA3bIBAEMOTO CYXOT0
ANIUKCUPA-OTIOIACKUBATES, COACPIKAIIas CIICMYIOIINE KOMITOHEHTBI  (T/11):

1. NaClI 22,5
2. KCl 4,5
3. NaHCOs3 27,0
4. bopHas k-Ta 1,0
5. Bypa 2,4
6. Tpunon b 1,0
7. NaKMI] 1,0
8. KJ 3,0
9. Cyxo# 9KCTpaKT ajod 1,1

[pucyrctBue NaCl o0ycioBieHO TeM, YTO BOIHBIA pacTBOpP XJIOpHUIa HATpUsi B MOJOOHOH
KOHIIEHTpau 00pa3yeT THIePTOHUYCCKUH pPacTBOp, BIMSIONMA HAa OCMOTHYECKOE JaBlICHHUE W
CHOCOOCTBYIOIIMH OTAeneHut0 THos. Hapsay c BeimeckasanbiM,KCl HOpMaIM3yeT KHCIOTHO-IIECIOUHOM
OanmaHc, aKTHBH3HPYET psj IMTOIUIa3MATHYECKHX (DEPMEHTOB, PEryJHpPyeT OCMOTHYECKOE JaBJICHHUE
BHYTPH KIIETOK, CHHTe3 Oellka, TpaHCIIOPTHPOBKY aMHHOKHCIIOT, MPOBEICHHE HEPBHBIX HMITYIbCOB.
XIJIopu1 KaJusl SBISIETCSI OCHOBHBIM BHYTPUKJIETOYHBIM HOHOM, B TO BPEMsI KaK XJIOPH] HATPUS — TJIaBHBIM
BHEKJIETOYHBIM. B3amMopelicTBue 3THX JBYX HOHOB WIpaeT Ba)KHYIO pOJb B MOIICPKAHUM H30TOHUH
KIIETOK [6].

Hatpust ruapokap6onat (NaHCO3) siBisiercss aHTUCENITUKOM M MPOTHBOTPHOKOBBIM COCAMHEHHUEM, a
TaKKe crnocoOcTByeT AoBencHHO pH pacTtBopa mo xermaemoil BenmuumHbl bopnas kucimora (H3BOs) —
AQHTHCETITUYECKOE CPEACTBO, obnanaromee o00e33apakvBAONIUM M aHTH(QYHTUIMIHBIM JICHCTBUEM,
BOCCTaHaBJIMBACeT €CTECTBEHHBIH OanaHc OaKTepHil U HOpMaJIU3yeT MUKPO(IOPY B POTOBOI monocTH [7].

Bypa (Na,Bs07) - ¢ naBHuX BpeMEH ynorpeOisercs B MEAMIIMHE MPH Pa3JIMYHBIX BOCHATMTEIBHBIX
mporeccax KOXH W CIM3HCTONM OOONOYKH, TaKk Kak oOiajgaerT CTATHBAIOIIMMH, aHTHCENTHYECKUMH
CBOMCTBaMH, 3aJiepKMBasi HEKPO3 TKaHEH; a TakxkKe SBISETCS SMYJIbraTOpoM W KOHcepBaHTOM. Momua
kanust (KJ) BBI3bIBaCT peakTHBHYIO TUTIEPMHIO CIIU3HCTON 000JIOUYKH, YCHIIHBAET (PYHKIIHIO MEPIATEIBHOTO
SMUTENHUS, TEM CaMbIM CIHOCOOCTBYS BCKPBITHIO THOWHOTO od4ara, HO, Hapsay C OTHM, SBISETCS
AQHTHCETITUIECKUM, aHTHOAKTepUaIbHBIM, AHTU(QYHTHIUIHBIM CpencTBOM. Ero mnpucyrcTBue KpaiiHe
Ba)KHO JTs Havajla Mpolecca yCIOKOCHUS PeaKIUK BCKPBITOro adbcieccal8].

Tpunon Bb(CioHi1sN2Na,Og) siBisiercss KOHCEPBAaHTOM, aHTHOKCHJIAHTOM, TIOBBIIIAET CTaOMILHOCTD
cucreMbl. SBisisick xematopom (00pasyst HETOKCHYHBIE KOMIUIEKCHI C WOHAMH METaJuIOB, JIETKO
BBIBOJIMMbBIC M3 OpraHM3Ma) MPeOoTBpallaeT pa3pylieHHE aKTHBHBIX BEIISCTB 3TUMH HOHaMH. Y Oupaer
OTJIOXKEHHS coJiel Ha moBepXHOCTH 3y00B. CIIocOOCTBYET OUMIIEHHIO OT 3yOHOro KaMHsi[9].

HarpupaeBast coib kapOokcuMeTmineniono3sl (NaKMILI) ucronb3yercs B KayecTBE 3aryCTHTENS,
tactudukaropa, pecopOeHTa, TllaBHAas OCOOCHHOCTh KOTOPOTO 3aKiovaercs B (GopMmupoBaHuu Oomee
BS3KOI'0, pacTBopa. OTO CBOMCTBO CHOCOOCTBYET YBEIWYECHHUIO JUIUTETBHOCTH MPHUCYTCTBHUS W ITydIIEH
00BOJIAKMBAEMOCTH AJIMKCHPOM-OIIOJIAaCKMBATEIEM POTOBO# monoct [10].

Cyxol 3KCTpaKT 3703 — KOMOMHHPOBAaHHBIM Mpenapar pacTHTENLHOIO MPOUCXOXKICHHS, OKa3bIBacT
3aHTUCENTHYECKOE, OOIIETOHM3UPYIOIlee JeHCTBHE, YIydllaeT KICTOYHBIH MeTabonmu3M, Tpopuky u
pereHepanyio TKaHCH, MOBBIIIACT YCTOHYMBOCTH CIAM3UCTBHIX O0OJIOUEK K JCHCTBHUIO IOBPSKIAIOIINX
areHTOB. AHTPaXWHOH SMOJIMH,CO/IEPKAIIUICS B HEM, IPUBOAUT K WHAKTHBAIUK BUpYcoB Herpessimplex
MepBOro U BTOporo THIOB, Varicella roster u np. [lonucaxapupl, coaepikaniuecst B SKCTPAKTE B COUCTAHUH
C MHKPO3JIEMEHTaMHU 00J1a/Ial0T HUMMYHOMOYJIUPYIOIMIMMHU CBOWCTBAMH, YTO CIIOCOOCTBYET YIYYIICHHUIO
XapakTepa paHEeBOW MOBEPXHOCTH C YaCTHYHBIM YMEHBIICHHUEM OIIyHIeHUs aAuckoMdopra u 00ieBoro
cunapoma [11].
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[Ipu pacTBOpeHNH CyXOro JIMKCHpa-OMOIacKUBATeNs, MOMy4YeHHOro coriaacHo pernentype, B 100 mn
JMCTIIUIMPOBAHHONH  BOABI ~ o0pasyercss  KOPUYHEBO-KENTHIH  PacTBOp,  T'OPHKOBATO-COJIEHOTO
BKyCa,00JIaJIAfONIMIA JOCTATOYHO BBICOKUM THIIEpTOHHYeCKUM dddexTom. [ npumaHus JTydmmx
BKYCOBBIX KauecTB B COCTaB CyXOro anmukcupa noodasieno 0,01t BaHmmm.

Jnst BeIOOpa pacTBOpa € ONTHUMAalbHBIM 3HaueHHeM pH ObUIO OMpoOOBaHO IISATH BAapHAHTOB
pelenTyphbl CyXoro dIIMKCHpa ¢ Pa3InvYHON KOHIEeHTpanuer HaTpus ruapokapooHata (NaHCOs). 3amepsr
npou3BoAWInCh Ha mnpubope Mmapku «pH-100 Ananutuka». IlomydeHble pe3yiabTaTHITPUBEICHBI Ha

pucynke 1.

8 8.05 8.1 8.15 8.2 8.25
pH

Puc.1. 3aBucumocts pH pacTtBopa oT KoHIIEHTpauu HaTpus runpokapoonara (NaHCO;) B perenitype
CYXOro 3yOHOT0 AJIMKCHUDA.

DU3NKO-XMMHYECKHE CBOWCTBA Pa3pabOTaHOi PeleNnTyphl 3yOHOTO OMOIACKUBATENS TPEICTABICHBI B
Tabnuuel.

Ta6smmua 1. PacuerHble BeTMUMHBI pa3pabOTaHON pelenTyphl CyXoro 3yOHOro MoiIacKuBaTess

KonuenTparus Konuerpais

HCTIONb3YEMbIX UCTIONIb30BaHHBIX OTtHOCHUTENbHAS Bennunna
HaunmeHnoBanue KOMIIOHEHTOB B KOMIIOHCHTOB B CPaBHHTEIbHAA OCMOTHYECKOT O

r/100m1 ipu BEJIMYMHA
omonera | w100s e | oo | e
TUIIEPTOHUYECKOTO THIIEPTOHUYECTH
pacTBopax pacTBopa
NaCl 0,91 2,25 2,7 2,96
KCl 1,16 0,45 0,34 0,37
NaHCO3 1,31 2,70 1,57 1,72
H3BO; 1,63 0,10 0,04 0,04
Na,B407 3,15 0,24 0,03 0,03
KJ 2,59 0,30 0,05 0,06
CioH14N2NayOs 8,86 0,10 0,001 0,001
(Tpunosn b)
E€P=5,181

Kak BusHO U3 BbIIEyKa3aHHON TaOJHIIbI, THIIEPTOHUYECKUH d(PEKT co3aercs 3a cueT MPUMEH CHUS
xnopucroro Hatpus (NaCl), xmopucroro kanust (KCl) u 6uxapbonata natpus (NaHCO3). [Ipumenenue
oopHoit kuciorel (H3BO3), Oyper (NaxB4O»), tionuna xanus (KJ) u tpuiona b (CioHi4N2Na,Os) B Mabix
KOHIICHTPAIMSIX CIIOCOOCTBYET YBEIUYCHUIO aHTUCETITHUECKUX M aHTHOAKTEPUATBHBIX CBOWCTB pacTBopa,
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CYIIECTBEHHO HE BJIMSISL HA THIIEPTOHMYECKHH 3P ekT.CyMMapHOe OCMOTHYECKOE JaBIICHHE MOMyYEHHOT'0
pacTBopa Ccyxoro 3yOHOro 3jukcupa paBHo 5,181 wmlla, 4ro yka3piBaeT Ha BBICOKYIO 3(P(PEKTHBHOCTH
JTAHHOTO pacTBOpa B MPOLIECCE BCKPHITHS THOWHUKA U YAaJleHHs THoA [5].

Cyns 1o TUTepaTypHBIM JTaHHBIM, UCIIONb30BaHKE B 0A00HBIX KoHIeHTpalusax NaCl, NaHCO; u KCl
CIIOCOOCTBYET CO3JIaHUIO MOBEPXHOCTHOTO HATSHKEHHS B pasMmepe mopsaka 70 mun/cMm. duHammuueckas
BSI3KOCTh 3a cuer ucnoib3oBaHus NaCl u NaHCOs cocrapnser 0,4 — 0,5 cll3 maxke mpu TemmepaType
pactBopa 40 — 50°C. OtHocuTenbHast BS3KOCTh HaxoautTcsi B mpenenax 0,99 — 1,02° BY (rpamychr
ycloBHOM Bsi3kocTH)[12]. Ot maHHbIe, ¢ yderoMm noOapiieHuss NaKMI] ,naroT ocHOBaHHME T'OBOPHUTH O
JIOCTaTOYHO XOpOIlleM oOBallakuBaromieM 3¢ dekre NOTEeHIMANBHOTO MpenapaTa Mpyu ero UCIONb30BaHUH B
BHUJIC PacTBOPA.
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DRY ELIXIR FOR TOOTH
M.A.Gabelaia, T.G.Tsintsadze, M.B.Kahetelidze*, P.A.Yavich*
Georgian Technical University
*[ Kutateladze Institute of Pharmacochemistry of Tbhilisi State Medical University
SUMMARY
This article considers development of improved receipt of dry elixir for tooth. Together with traditional
components substances are used that allow not only toopen festering abscess in the mouth, but also
successively, to the extent possible, to heal and relieve pain and sense of discomfort.
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USE OF OZONE FOR STORAGE OF PERISHABLE FRUIT AND VEGETABLE PRODUCTS AND CITRUSES
R.Tushurashvili, Ts.Basiladze, G.Shanidze, M.Mamardashvili, N.Kvirkvelia, G.Khidesheli, V.Matsaberidze
Ivane Javakhishvili Thilisi State University, Rafiel Agladze Institute of Inorganic Chemistry and Electrochemistry
SUMMARY

Influence of a stream of ozone-air mix on tangerines for the purpose of increase in term of their storage is studied. In
comparison with other known methods ozone doesn’t influence change of food qualities of products at storage. It is
established that daily processing of tangerines a stream of ozone-air mix it is possible to achieve increase in period of
storage about three months.

NPUMEHEHHME O30HA 1151 XPAHEHHUSI CKOPOIIOPTSIIIEMCSI IJ1I0JOOBOLIIHOM
NPOAYKIHUU U HUTPYCOB
PI .Tymypawmsunu, IIM.bacunanze, I'.B.1lanunze, M.M.Mamapnamsunn, HM.Ksupksenus, I'.M.Xunemenu,
B.I"Maua6epuze
Tounucckuii I'ocyoapcmeennwiii Yuueepcumem um. He Jcasaxuweunu, MHcmumym HeopeaHuyeckou Xumuu u
anexmpoxumuu um.P.Aenaoze
PE3IOME

W3yueHO BIMsIHME MOTOKAa O30HHO-BO3AYIIHOW CMECH Ha MaHJApWHBI C LIENbI0 YBEIWYEHUS CpoKa MX xpaHeHus. [lo
CPaBHEHMIO C JPYTMMH HM3BECTHBIMH METO/IaMH, O30H HE BIIMSIET HAa W3MEHEHHS IMHUIIEBBIX KA4eCTB MPOAYKTOB NPU HX
XpaHEHUH. Y CTaHOBJICHHO, YTO €XKEAHEBHOW 00paOOTKOW MaHIApWHOB MOTOKOM O30HHO-BO3AYIIHOW CMECHIO, MOXKHO
JIOOMTBCS YBEIMYCHUS CPOKA UX XPAHEHHS JI0 TPEX MECSIIEB.
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A NEW PHOSPHATEFUNGICIDE AGAINST LEAF CURL OF PEACH
Ludmila Tskhvedadze*, Avtandil Dolidze, Omar Lomtadze, David Kakashvili*, Nunu Shalvashvili
Petre Melikishvili Institute of Physical and Organic Chemistry of Tbilisi State University
*Institute of Horticulture, Viticulture and Oenology of Georgian Agrarian University
SUMMARY
Were obtained soluble forms of zinc hydro and dihydrophosphate, on based which cooked product with fungicidal
properties. After processing with received drug peach trees who are infected with leaf curl, is significantly reduced
(compared to control trees) development and spread of the disease. In the future, with the preparations on the basis of
a soluble metal phosphates optionally substituted with more environmentally hazardous fungicide the copper sulfate

HOBBIA ®OCPATHBIA ®YHIALHU/ ITPOTUB KYPYABOCTH JIMCTHEB IIEPCUKA
JLIT.IxBemam3e*, A.B.Homunze, O.I'.Jlomranze, JI.M.Kakamsunu*, H.W.11lanBamsunm
Tounucckui I'ocyoapcmeennwiil ynusepcumem um. M. [oicasaxuwseunu, Uncmumym Gusuueckoll u opeaHudecKo
xumuu um. I1. Meruxuweunu
* PY3UHCKULL A2papHblll YHUGEPCUMEN, UHCIMUMYM ca00800CEd, UHOSPA0APCMEa U GUHOOEUs
PE3IOME
[Tony4eHsl pacTBOpUMEBIC (OPMBI THAPO U TUTHAPO(OCHATOB IUHKA, HA OCHOBE KOTOPBIX pa3pabOTaH Mpenapar ¢
GbyHrUOUAHBIME  cBOMCTBaMbl. OOpaboTka pa3pabOTaHHBIM IIPEMAPaTOM IEPCHKOBBIX JCPEBHEB, 3apPaXKCHHBIX
KYPYaBOCTBIO JIUCTHEB, 3HAYUTEIHLHO YMEHBIIAeT (IO CPaBHEHUIO C KOHTPOJNBHBIMH  JICPEBBSIMHU) Pa3BUTHE U
pacnpocTpaHeHre3aboIeBanusA. B manpHeieM (yHTUIMAHBIME MperapaTaMbl HA OCHOBE PacTBOPUMBIX (ochaToB
METaJIJIOB BO3MO)KHO 3aMEIICHUE SKOJIOTHUECKU 00Jiee ONaCHOr0 (DyHTHUITHIa METHOIO KyImopoca.

183



bodd®0)3IRNML 3IG60IATS)S IAMB6IN0 535RIBNOL 39G6J, Jodool Lgeros 2016 @. 42 N 2

53050 Jodos

19MIOHye 39MHbymdgddo 605@ogoL BaygmBogMadols s850ergdols oBbom
93396530900l 39941953905 F0bgMsE@mO s MMABMOo Lslvydgdols m3GH0TsmMo
Be®3gd0Ls s BMMTJIOL gsdmygbgdom

6.31@5wsdg, B.00dgwdy, .3MmamE0d30o

8502900l 30 Hbosggcrol bobgerdfogm #960396HLodIAOL 536GsMHXIem0 s G90865bemo
A9J6¢rm30900b bs8gsbogtrer 33¢m93000 0bbBOGIBO

533MM900L 3096 Bo@ogdMwo spMmdodon®o 33e93900L Lbogmdzguw®y Mgyombdo sGLgdwe 300 ggGIgeL
30935 930965305 B0bgMsHO s MEYBMWo Lolvydgdol ™m3GH0TowMEmO BMMIGPOLy s bmMIGOOL
259mygg6gd0L MsmdsBY. MMb 30M3gMoE0gdo (bryswydsbo, bas, Fo@bso, Fsbom®s) Bo@sMgdweros 2000-0g
Q3Lobggdol  sboeobo.  Bo0BP0IB  A98mBobaty mmbogg  3MmM3gMeGHoz30L  oGHMNMLYdOL  J39d
5OLYdMO  booOYIdO 89395 @S BolOMOE BMOMBMZL IMI0M0sH6gdN, B0oEIRIOO FoboEOE LaghHomm
5BME0L 653098 mdsL, Lsdroeme 3198v910sb0s, b BMLBMOOM s 35¢owdom »YoOHMB3gWYMmBoWOs.

Lododmem 993b0gMgdol dog §obs smo ool 2o6353wmdsTo Bo@e®mgdvmo RsMmm doldEsdom
Lodg360gMHm 3309300 bodMFomgdol 89 IPIBoWo 0465 0GHOMLMZIBMS d50qddo BosoyoL
Bogmazz309M900L 5350930l 53MHM  FH9dbmemyngdo, GMIGEms Fom35¢obfobgdom bgdms boswsol
©53m053900L  JobgMoEMMmo s MmMYBMo Loldgdol AsBmyqbgdol Mm3IEH0TowrMmo GMMTGIoLs s
B39l 200bgoM0dgds, dgbotgms Lbgoslbgs x0dqdol, sbogols o Imbogerosbmdol dobgzom,
dbogEol  GomEabmdols s bomolbmdmogo 05839693 gdol  dsmzowolfjobgdoom [1,2]. dowbgwogs
50b0dbyeols  d39ggobsdo  800@0baty  3Mwo@03e s LMEosWwM-93mbmdo®mds (330 gdgdTs,
dotgmao@ 99339s 5O ©593300Mgdo  LolE)Igdo, M53 9MEOWIdIE0 Fobos 0GHMWLYdOL
Jo60mgdols s 390 8s3900L  3gdbmemaogdol  goobggs s 390ME0bsgyMmo (330w gdgdol
396bmOE0gegds/3/ 8 doBbom, Bzgbl ToghH  Fargdol dsbdowbg dobbmMEogmgdeds Lsdgsbogem
331930035 Lodw)domgdds 90330943965 00 133059, MHMI oGNS FosLobgos (30EHMMLMZBMS
o60mgds Hgoobo3gool mGmyebobozommo s gowsddsz9d0L  Fgdbmemmaogdo [3,4] Jmdmergomol (L.
by30560 100 g396HIgM0), bgergsbsrm@ols (Bolisrs - 50, boews - 50, Fobowo - 100) dmddg Lobmognm
LodgObgm  30M39MHoGH039000 MYIBMG O RIMAGOHE FgMbgmdgddo. fobs Fargdol fob bgzgbl doge
B05sg0l  bogmazzogMgdol  oygbols s M93mIgbs30gdol 899853930l  FoBbom  Bo@oMgdmeo
33193900l LoggdzgeBg dqbffogeoo odbs ogqadowo MMboldogdsms 4o@IMGOIOL  MmMAB0BsEool
9539JGHMOMDdS s gbaderm 3mBoGoMo 99900 [4].

d93b0ghms xama30l 8ogH s0gdwo 0gdbs bosogol 650dxdgdo olsbgwrgdmen 3mm39Med039dd0
39O 6533000909 (e 300 89HTGH0) s ool Lomsbsm gsdm3zgerggzgdo: pH- fgoedo o
KCI-8o, 89500303090 Rmbgm®o ©s Jowowdo mbosbol dgommeoom [2], Lwmer 2000 sbabgergdols
965¢0D0. 965¢0GH03MM0 Boloergdo sh3gbgdlL, MMd gMIYMHmS BsMMMYDI0 SMLGdWWO 30GMMLMZsbms
050900l 605ogdOL sgMmJodom®o dsB39698gdo 396 53859Mma30egdl IMmbM3bgdlL [4] (gbMHowo 1).

60393900 s0gdmwos 0-40 LA LoEMIGHY, LgMYMEWDBY 95396909905  FOGHOLYOOL LEOYERLMZgbO
0500, BMbBME0BO s 35¢0MTosbo Lslivydado, dgo@sbgds boowogol gowadsM3z0L Hob ymzgwfieroms,
sBMm@GH0bo Lobwydqgdo 89o@sbgds BrmMdol 40% sy FoBoRbMWbY yzo30emdol sHYgdol §ob, bmerm
60%g58mbsb3zol 99009y,  ©IRBIIOEOIO0  GHowrsbo o IRJ30wo 30600 LEWwo bmMdoom  sMY
2083 BY 25005030 §ob 4 Fgwofodo gMmbgw [3].

3HM00@sb bsmrs hsbl, GMI momgdol yzgars 3mm3geo@ogol ggmdghmms 653390mq0bg s0gdmen
605059900L 608d90d0: bosoygdo 955395(3,5-4,7), ImombMm3aL dMm30Mm0s6gdL. Loghmm sHBME0m boswsao
©360d05 (0,2-1.3), bogBom 3199mbo Lodrsembg 8g@0s, bmwm Mo dggbgds gbomzolgdger BMLBMMLS s
3909l Boogo ©3059MB0WGINME0s s 58 9gBI3BY BMLRMM0sBO s JoEowdosbo balimdgdol Tg@Esebols
36 Lo FoMmgdl.

184



bodd®0)3IRNML 3IG60IATS)S IAMB6IN0 535RIBNOL 39G6J, Jodool Lgeros 2016 @. 42 N 2

e EEEEEEEEE——————————— — ——— — —— — — — ——————————— —— — — ——— — — — —
3b®0oeo 1. bLEbMGBEM-L5gMOHBIM 30M3gMEH039d0L Lbo3MMMYPDST0 MLGdMO 50RO sMMmJodowdo
3563969000 s 60939bo30gd0

56mgodom®mo 35839690 gd0 6930960530900
dgloom- 30" QI3
AqLs- 05OG0-
Loge- 2 bog®- | 30Lgdy | s8mbo bO00 o- 930 | 0
Uk 5Ho- | om 30" oo @0 mdols 30 mdol | vy | dgo bo-
N | @oggdo 60 8g5- | sbm- U(()fl?Qf(:) 309 3owo- | 3356M- bﬁi?f_ ds60- | Go o 30(_)
3056m3s | Fo, 8 &):')B dmbo wmdo, X0 ‘30 o0 wo | Gow | 3060 Q\;gb
% | g oo | % | ayony | ayds | T | a0 | sbo | e/ | ©
e 3d /3 | ¢/
| | dmbogeo 44 0,2 50 3,7 55 240 166 30 | 15 | 30
L. bmgdsbo 56
o | Dowsshoglo |5 13 55 6,0 44 200 160 | 93 | 20 | 10 | 20
sborm®o G-
3. | Fo6bsero 4,7 0.2 60 3,5 43 240 100 9oL 18 10 30
4 | boewo 45 0.2 61 4,5 48 240 100 25 15 30

506083699006 godmBobstyg, Bz96L doge Bo@smadyeo satmmdodom®mo 3393900l Logrdzgwby,
930mbd0 s®Lgden 300 5396-gOBY dg@L dogEs M93MmIgbEs30s, FobYMHIWMMO s MMY6XEo Loliwydgdol
™33H00o¢mH0 GnOIGOoLs ©d BraMmIgdol 4s9myqbgdol Msmdsbyg. 953 Mo 2014 Howb Lemgerol
d9mOBgmdol  bsdobolBMmd dgdmo@sbs 10000 EGHmbs®y 99BHO ©IBIIEOMOO Bowsbo Bossyol MOl
Mgodzoolb  pH-ob  golobgo@®momgdms@.  s0b0dbmmo  mboldogdgdol  ggao  Log®Mdbmds
230999x ML  BIMTIOHPOOL  Bowgdol  ImMLOgEr0sbMds s Bogmngdol  bomoLbmdMogo  Toh3zgbgdengdo.
qgMIgMgdl  2omBbom  LmGgowo, boo@ogol  sammdodow®mo 33193900l gobbmMEogergdols s
93099605309080L obgoww®mo s Lbgssbbgs dom Lolvmdgdolb 4s9mygbgdols MsMmdsbY .MoE LEHMOIDdS
36535¢0 ggMdgMol I00sMmN30m 0bLEHOGHMEOL dglsdsdol bEHMwdEwMgdobodo [4].

KROB3IA0BDIHS — IUTEPATYPA — REFERENCES
Bbsodg ¢. L¥OGHMM303wI0 3MEGHOJO0 - doolo, 1996, 33.531.

2. @b0osbo m.3. 85633908300 ¢. b. 6050l JoB0MO sbsOBO - MBOWOLO: ,gobsmEgds, 1975, ag. 287,828,
316.

3. ®os396000830¢0 8. 5F5Mm0b fomgedoffs Boswaagdo s 8500 LofaMdmm s8mygbgds, dsowmdo, 1987.
4. 9nms Obomsggeol babgedfoxm MmboggmliGg@ol sa®msnmo s 89366 Ggdbmemyool  bsdgsbogdm
0bLGoGMGOL IOmIgdo. 2016, a3.3-4.

DEVELOPMENT OF RECOMMENDATIONS FOR OPTIMAL NORMS AND FORMS OF MINERAL AND
ORGANIC FERTILIRERS TO IMPROVE SOIL FERTILITY ON FARMS
N. Kutaladze, Z.Mikeladze, T.Gogolishvili
Shota Rustaveli Batumi State University
SUMMARY
Recommendations for optimal norms and forms of mineral and organic fertilirers have been given to 300 farmers in
the region to improve soil fertility. In four cooperatives (Khutsubani, Khala, Tcharnali, Masauri) it was held up to
2000 different of analyses, according to which the ground under the citrus crops is acidic and require liming; soils
lack total nitrogen, have an average content of humus, the amount of potassium and phosphorus is normal.

PA3PABOTKA PEKOMEHJIALIAI ONTUMAJIBHBIX HOPM U ®OPM MUHEPAJIbHBIX U
OPIAHUYECKHMX YJIOPEHHMI B IIEJISIX ITOBBIIIEHU S IJIOJIOPOIUSA NOUYBbI ®PEPMEPCKHX
XO0341CTB
H.Kyrananze, 3.Mukenanze, T.I'oronummBuiu
Bbamymckuit 'ocyoapcmeennvuii ynusepcumem um. Llloma Pycmaeenu
PE3IOME
Ha ocHOBaHMU MPOBENCHHBIX arpOXUMHUYECKUX HUCCICIOBAHUN TpeMcTaM (epMepaM B PETHOHE JaHbI PEKOMCHIAINN
ONTUMAJBHBIX ()OPM M HOPM MHHEPAJIbHBIX U OpPraHHMYECKUX ynoOpeHuit. B derhipéx koomepatuBax (XyiryoaHu,
Xaua, Yapnamu, Macaypa) nposeneHo 10 2000 pa3muuHBIX aHAJIW30B, COIJIACHO KOTOPBHIM IOYBA IO IIUTPYCOBBIMU
KYJIbTypaMH KHUCIIass W TpeOyeT HW3BECTKOBAHHS, IMOYBBI HCIBITBIBAIOT HEJOCTATOK OOIIEro a3oTa, COACp)KaHHE

rymyca cpenHee, a Gpochop u Kamuid B 1oCTaTKe.
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EFFECT OF METAL Hg ON ENVIRONMENT AND LIVING ORGANISMS
[.Bazgadze, M.Gugeshidze, J.Gugeshidze, I.Geleishvili
Georgian Technical University
SUMMARY
The article refers to the role of the element Hg and lead in tises of living organisms and toxic effect on
them.

BO3JEVCTBUE METAJJIMYECKOM PTYTH
HA OKPYXAIOIIYIO CPEJLY U ) KUBBIE OPT AHU3MBbI
W.I1.bazramze, M.K.I'yremmmze, JI.E.I'yremunze, U.T.I enenmBunm
I pysunckuti mexnuueckuti yHugepcumem
PE3IOME
PaccMoTpeHa poJib pTyTH B TKaHSIX )KMBBIX OPTaHU3MOB U €€ TOKCUYECKOE BO3/ICHCTBUE HA HUX.
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SELECTION OF MODERN TECHNOLOGIES OF OBTAINING FUEL FROM BIOMASS
CONSIDERING REALITIES OF GEORGIA

A.Dolidze, 1. Mikadze, T.Uchaneishvili, N.Kavtaradze, L.Dolidze, N.Nonikashvili
Petre Melikishvili Institue of Physical and Organic Chemistry
at Iv. Javakhishvili Tbilisi State University

SUMMARY

Continuous increase of a share of biofuel is a priority of the European Union and other developed
countries. Unlike biofuel of the first generation derived from food plants, beginning of production of the
second generation biofuels from certain weed species using uncultivated, less fertile soils is suggested.
The main shortcoming of biofuels is its instability (up to 3 months) though in case of application of
methods of pyrolysis, stability of the biodiesel doesn't concede to characteristics of the fuel diesel. For
a fast pyrolysis preliminary crushing (<1 mm) of the biomass is necessary, liquid product is obtained in
a high yield, the temperature control is also important (500 ° C in the vapor phase). Staying of
biomass in a steam phase shouldn't exceed 1 sec. and further fast cooling is necessary.

MOJBOP COBPEMEHHBIX TEXHOJIOT M MOJYYEHUS TOILVIMBA
N3 BUIOMACCHI C YYETOM PEAJIUM T'PY3UH

A.B.Jomumze, .. Mukamze, T.I'.Yuyanenmsumu, H.A.Kasrapanze, JI.A.[lomunze, H.Y.Hornkansuau
Unemumym gpusuneckou u opeanuveckou xumuu um. I1.1. Menuxuweuu
Tounucckozo 2ocyoapcmeentoco yuusepcumema um. HMes. [ocasaxuweunu

PE3IOME

[MocTosHHOE TOBBINICHUE JONH OHOTOIUIMBA SIBJISIETCS MPHOPUTETOM EBpoCOr03a M JPYruX pPa3BHTHIX
cTpad. B oTauume OT OWOTOIUIMBA IEPBOrO TIOKOJEHMsS, IOIY4aeMOrO W3 IMHIIEBBIX paCTEHUiA,
MpeaIaraercss HavyaTh IPOM3BOACTBO OHOTOPIOYEr0 BTOPOTO IIOKOJCHHS W3 OMNPEAETEHHBIX BHJIOB
COPHAKOB C HCIIOJIB30BAHUEM HCOCBOCHHLBIX, MCHEC ILJIOJOPOAHBLIX IIOYB. OCHOBHLIM HEIOCTATKOM
OMOTOITNBA SBISIETCSI €0 HEYCTOWYMBOCTH (10 3 MecsIeB), XOTS B cllydae MPUMEHEHUS MUPOJIM3HOTO
METO/la YCTOWYMBOCTH IOJYYEHHOTO OHOAM3ENs HE YCTyMaer I0  XapaKTepHCTHKaM HeQTAHOMY
JM3ENbHOMY TOIUIMBY. JIJisi OBICTPOro MHUPOJU3a HEOOXOAUMO TPEIBAPHTEILHOC U3METbUCHHUE OMOMACCHI
(<1 MM) ¥ )KUIKUH TPOAYKT MONYYAIOT C BRICOKUM BBIXOJIOM, TaK)K€ BaXKHO KOHTPOJIMPOBATH TEMIIEpaTypy
(500°C B mapoBoii (aze). IIpeObiBaHMe OMOMacchl B HMapoBoi (a3e HE IOMKHO MPEBBIIATH 1 CeK H
HE00XOAMMO TOCNIEAYOIIee OBICTPOS OXJIAKICHHUE.
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THE MAIN SOURCES OF ATMOSPHERIC POLLUTION OF THE MEGAPOLIS AND
DEVELOPMENT OF RECOMMENDATIONS FOR ITS REDUCING

A.Dolidze, 1. Mikadze, N.Kavtaradze, N.Nonikashvili, L.Dolidze, K.Kordzakhia
Petre Melikishvili Institue of Physical and Organic Chemistry
at Iv. Javakhishvili Tbilisi State University

SUMMARY

Pollution of the atmosphere negatively influences the soil and live organisms. Rapid and wide
development of industry and transport caused an increase in the volume and toxicity of the emissions into
the atmosphere, therefore the natural scattering is unable to provide an acceptable level of concentration.
The most intensive pollution of the atmosphere is in megalopolises and in big cities. In air pollution the
share of transport facilities as usual is  40-55%, and in some cases, pollution caused by means of
transport exceeds 90%. According to data of Statistical Agency of Georgia, In Tbilisi the share of
automobile exhausts in the general pollution of the atmosphere is 94%. Necessary recommendations for
reduction of harmful emissions of city transport are elaborated.

OCHOBHBIE HCTOYHUKHU 3ATPSISHEHUSA ATMOC®EPBI MET'AITIOJINCA
N PABPABOTKA PEKOMEH/JIALIUU /UISA EI'O CHUKEHUA

A.B.Jomumnze, U.N.Muxkanze, H.A.KaBrapanze, H.Y. .Honukamsumu, JI.A.Jlomunze, K. T.Kopazaxus
Unemumym gpusuneckou u opeanuveckou xumuu um. 111 Menukuweunu
Tounucckozo 2ocyoapcmeentoco ynusepcumema um. HMes. [casaxuweunu

PE3IOME

3arps3Henue aTMocdepbl OTPUIATENBHO BIUSET HA MOYBY M KHBBIE OPraHM3MBL bbhICTpoe W MIMpPOKOe
pa3BUTHE MPOMBINUIEHHOCTH W TPAaHCIOPTa BBI3BAJIO yBEIHYCHHE 00beMa U TOKCHYHOCTH BBIOPOCOB B
atMocepy, TMOITOMY MPHPOJHOE paccesHHe HE B COCTOSHUM OOCCICYHTh TPUEMIIEMBIH YpOBEHb
KOHIIeHTpamu. Hanbosiee HHTEHCUBHO 3arpsi3HeHNE aTMoc(ephl B Meraroyimcax u B OONbIIMX Topojax. B
3arps3HeHrE aTMOoc(epsl 10 TPAHCIOPTHBIX CPEACTB Kak mpaBuio coctarisier 40-55%, a B HEKOTOPBIX
CIIyJasX 3arpsi3HCHHE BBI3BaHHOE aBTOTpaHcmopToM TmpeBbimiaeT 90%. [lo maHHBIM CTaTHCTHYECKOTO
areHtctBa ['py3um moisi aBTOMOOWJIBHBIX BBIXJIONOB B TOWIHCH, B OOIIEM 3arps3HEHHH aTMOC(ephl
coctapnsier 94%. Pa3paboranbl HEOOXOOMMBIC PEKOMEHAALMU Uil YMEHBIICHHS BpPEIHBIX BBEIOPOCOB
TOPOJICKOTO TPaHCIOpTA.
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dgdeemgdol  dgogmco  gsdm@ndge  gmaomemgsbo  dgegom.  Bgdeny brgds  gsdmemgdss,  Rom@@sos
bbgaslbzs dozdmdnmo 30miglgdo [9] beg Bgdmbzg3s80 Fymols Gg3mmBozs00bsmgal 0ggbgdgb osemgdzsl,
0mbdodm(33esl s 7 gmbdembl. ©omgdzel 0ggbgdgd Fymowsb 3dody  dgBeemgdol  dmzoemgdobsmgals  bBlbswo
bsgdmols  blbse  gm@IsBo  gesyzsbabsmzgal, Fgdwamd  dodEobstgmdl  goeBdsigas. gl 3GmigLgdo
beod309emegds  Jodon®o  sdmgdegadon  (3megmesb@gdom). doMomsmsr @segd3s brgds bsB@ondol Budols
©s 3060l ©sdsgdom. gl Igomeo s G0l LEmmgmgomo, GsEgsh o brgds do®m ool dmgasbo
der30egds.  saammdtogo  3ocmdgdol  dobgogom  sdmgdsggdse  aedmoggbgds  dMegseo  Lbgs  bogmog@gds(s.
939 396dm  dgdmbggzedo wbes dgo@Bgl Fgbsdedolo sdemgdego. Jodon®o smgdzol dgmemeo  Fgestgdom
0sgg0s s dgodemgds  gabbmeomgmegl pH-ol  dsdogo  Gnggmotigdon. opdges 93 3GmigLol el
Fo6dmoddbgds oo GemEgbmdon  Fmsdo, Aol gBomobsiaobsmgol  bsgodms  @sds@gdomo  Badxo.
0mbyo  dodm(3zmol O™ Bsdwobsty Fymadoesb ©sdsdobdnMgdgmo  dgBemol ombo ogzgmgds  sbammyon@®
sdqbdgem  0mbby, Omdgmoig dodsg®gdgmos dmdGsm Iy bafomsgby. dbgsglo bsfommszgdos  dmbgddoge
3MOY360  (39momgdo b MM gmo Lobmybydo goligdo.

9390b8mbo 39336 gmo  3Gm(3gbos, AMIgmo dnddgeadl  Gmam®  dmmginern@o  goem@do.  ogdss,
33539  ©Omb, smbodbsgzgh sbgmo  3933¢sbgdals  Lodgzodgl s mgommb  3Gmglols  RsBemgdol  dsgmsg

moMgdnegdsls.

ddodg IgBemgdalsgsb bossgobs ©s Fymol aslgnmeggdobsmgol Lsbmasmgdmogse e dobsmgdos s
$930396gdmmos  domegdgeoaszool  dgomeo  [10]. 53 Bgdmbzggsdo  8sgbg  bogmog@ndgdols  dm(zomgdols s
6708 Osmabaoolsmgol  3sdmoggbgds  dommmzon®o  sagbgdo  (33gbsdggdo,  bmgmgdo,  dsdggtogdo).
©3306d9Mgdme  bossgby  I(396s6gms  besd  (BoBmgdgeosos)  Bgodmgds  Bgsd30mls 3dady  dgdemgdoo
©8606d7M90s.  BoBmEgdgeos300l  30GeBgbmdss dgos@gdon  ©sdsmo ggslo, dsg™sd 360dzbgmamgsbo  bsgmos
330bmG(309emadols bsbaMdmogo MM, Mbes s@abodbmb, GMd bmgxag® @smgbomo dgbsMgqdals dogd  bogds
RoobBedomobsios  (bogmog®gdgdo  gomsmols  Bszmgd  3mddsy  gmEdsdo).  d3gbsty  gglggloo  Brmoagl
bsboggeoem bogmoghgdgdol dmddsmdsl, Fosbmgdsgl b sebmdacgdl 5glggdby [11]. 33gbstol Bewsby 38dody
d9emgdol  ©oeds  3mb39bBMe30sd Fgadmgds  Medgmagomse  0dmddgemb.  godm®gdgeoszool  g3oMsBglmdss
93006m3ommds s gbogdn®mds, ogdie  bogemmzgsbgdss  d3965M0L  ©sdmorgdnemgds  3s19dm  JoMmdgdby,
939656930 EsaMMzamo bogmogMgdgdol asdmmsgolnnmadol s Esa®mzgadol Molzo. omdEs, $3sbmsb gomswe,
Lsboggsom  bogmogdgdgdo  Bgadmgds  sgdmzegl  bggddo,  Gmdgebsy  s@sdasbo  aggbgdl  dgdobsmgols,
aobomdemdse.  blbswo  ©sdsdobdn®gdemgdol  asdmgmaol  gedem  Fgodmgds  bosbo  dosmagl  astgdels  [14].
RBoBMOY9005(308 YBROM  93mbmdondos s 33l bsgmgdo agadeomo dmgmabgdo, oty Bobogy® ©s JodoymE
dgoemeEgdl. 3 Igomeds doowe dsmsemo Fgaslinds Gmamm bedgsbog®m, sbggy 3Msddognm §FHggddo. ogdess,
335Lmsb  gemse, sOLgdmdl 3OMdmadgdas, gsblegnmegdoom gsbbm®z0gmgdols bsba®dmogo 3gMomeols gsdm.

LsgOmsdmeolo  ©mbybg 3dody dgdsmgdon  ©sdabdy@gdgmo  seaomgdol  gslingmsggds  S@om®adgdmemmo
363dgdss s d0dobsgmdl 0b@gblon®o 33emg39d0 sbsmma abmgsia®o Bgdbmmmgongdols dgdndsggdolsmgols,
Goms  333m0bsbml  sEgammdog  306mdgdby  dmeagdnmo  3mddmgdbgo,  bamdobsfgemdo  momgdnmgdols,
23009630 gbisgtoben  dmwgmo.  bsdsdmggmedo  3dody  dg@emgdoo  Leddgggmm  ©sdobdymgdol 2
®d09dBos:  st0dbsbol  (gMsgo, (3968) s Loggbdol  (Bsebymemo). Bggbo  sBM0m, sG0Tbsbol  Lsdore
a8s3oE@gdamo  6s6hgbgdol (80000 Fmbsdwy) gsewsdndaggdolsmgols smomgdgmos  bmgemom  3Gsddozs80
693039bgdmmo in situ godbsools dgmmeol  asdmygbgds, Fgdmomo bsdhgbgdol JoEmabmeotgdne  3dody
39Bb0logsb  sdboegdnen  Lsds@bdo  asbmsglgds,  beamm  B3ogmghdol  gersdydeggdom  ©sd0bdy@gdmmo
Fymgdol s  boswsggdol  gobolimagmseggdmse  s@aommdogo  bgomanmolbsgsh ©sdbswgdnmo  gamdodoyeo
dst096900L  a0dmygbads,  sbiggy in situ gobsgool s goBmegdgmosiool  gegdgbdadol  ©sds@gdom.
30d000bscgmdl  gJL3gMm0dgbBgdo  Ggeemm®  Logegen  bodyndgdby, Gsms  Fgdndegegl 83 3dody  dgdeeegdom
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COMPLEX METHODS OF SOIL AND WATER PURIFICATION, CONTAMINATED WITH HEAVY
METALS
[.Mikadze, L.Samkharadze, N.Kalabegashvili, G.Balarjishvili, D.loseliani, N.Nonikashvili, A.Dolidze
Iv. Javakhishvili Thilisi State University
Petre Melikishvili Institute of Physical and Inorganic Chemistry
SUMMARY

In residues available in the deposits are basically represented arsenic, cadmium, copper, chromium, zinc, lead, quick
silver etc. They remain for a long time in ecological systems and are characterized by accumulation properties.
Among heavy metals purification methods are basically used reliable and proven methods: physical removal of
contaminated soil, in situ binding and phytoremediation. Under Georgian conditions, proceeding from purification
cost and time, is effective in situ fixation, during which are used local natural raw materials and preparations made on
its basis.

KOMIIVIEKCHBIE METO/1bI OUUCTKHU ITOYBbI 1 BOABIL, 3AI'PSISHEHHBIX TSKEJBIMUA
METAJJIAMHA
N.N.Muxkanze, JI.O.Camxapanze, H.I'. Kana6eramsunu, I'.U.banapmxumeuny, J.K.Mocenuanu,
H.VY .Honukamsunu, A.B.[lonmunze
Tounucckutl 2ocyoapcmeensili ynusepcumem um. HUe. [ocasaxuweunu,
Hucmumym ¢usuueckoii u opeanuueckou xumuu um. Illempe Menuxuweunu
PE3IOME
B oTxomax, HaXOmAIIMXCS B PYIHUKAX, B OCHOBHOM IPEICTABJICHBI MBIIIBAK, KaIMHHA, MEIb, XPOM, I[HHK, CBHHEII,
pTyTh ¥ ap. OHM Ha JOJTOE BPEMs OCTAIOTCA B DKOCHCTEMax M O0JIaJar0T CBOWCTBOM HaKOIUICHWS. M3 MeTonoB
OYHUCTKH TSDKEIBIX META/UIOB B OCHOBHOM HCIIOJIB3YIOTCS HAJCKHO HCIBITAHHBIC METOIBI: (DU3MYCCKOE yIallcHHE
3arpsi3HEHHOM TOYBBI, CBA3BIBAHWE Ha MecTe W (puropeMenuaius. B ycmoBusx ['py3uu, UCXOAs U3 CTOMMOCTH U
BPEMCHH OYHUCTKH, 3G deKTHa (PHUKcaIs Ha MECTE, BO BPeMs KOTOPOH HCIOIB3YETCS MECTHOE MPHPOIHOE CHIPhE U
MperapaThl, IPUTOTOBJICHHBIC HA €r0 OCHOBE.
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3 3(56 9 ﬂggm jn ggngm L 290 %o o)gﬁn @3 mﬁa sb M0 jm?nn L ob 1}(50(5 290

3dodg  dgBemadom  ©sd0bdnMgdmmo  bosesgol s Fymob  askmnmszgdolmgol  Lsbmgsmmgddogse
M536m  dobsmgdo s A93m3gbegdnmos  dom@gdgmosiool  dgmmpo, Gegs  3s3by  bogmog@gdgdols
doomgds s bgod@smobaios brgds dommmaong®o sa96dgd00. emgobsmgol dgbfFsgmoemas 400-
By dgBo dgbsdy, dsdBgogéo s bemgmgdo, GmIgmosi Bgmdmose  dom®gdgeosizool  3Gemalido
3cbsFoemgmdols domagds. 303@bstrgmdl  33mg3qdo Ggemm@  Lsiogm 60d3m3gdbg, Gems dmdogdmmo
odGQB '3(36)(*) 3(33{](55'3(4)0 60(*);:)(*)60'314)0 0635(5360.

3dodg  dgBemgdols dm3mgzgdsd s IMg3gmmdols 36300809853  asdmofzos  Boswsgol s Fgmols
©8606d7G90s  3dody  dgBsmadom. Lsgombol  sJ@gemn@mdoest  3sdmdmabstg, dbmgmomdo bmem mgem
B mmemdl  33mgzndo, Gsms F0dndscb ©s ©sb3ggmb dgomegdo ©s  Bgdbmemmgogdo  boswsgol s
Fymol gslimgmsggdobsmzgals [1].

9303969 memas 3d0dy gBemgdols 6s6hbgdaliash golimnmsggdol 3 dgmmeo: gdligegs30s, swaomby
bodomobsos @ godm®gdgooszos. 3 dgmmegdoesb  g3gmsl  gsshbos  Mmameyy  segdomo, obyg
msdrgmzomo dbsegado, ormdzs babmgsemgd@ogse Mudm dobsmgdo s g3mIgbegdnmos domegdgaszools
dgommwo, Gegs 33369 bogmog@gdadols dmzomads s bgoB@smobszos brgds dommmaon®o  s3gb@gé0m
(3396969900, dsdB9c0gd0, Lmzmgdo). Godm®gdgeosiools 360630308 I39bs®rggdom as®gdmby Lbgsslbzs
dgnmon  bgdmJdgogds [2].

©8606d7G9d e bosesg by d3bstrgms bEsd Fgodemads Bgsze3mls 86 F9sd306els 3dody IgBergdom
©8606d7690s. 94U 3935308036 s Lgedommobaizoskosh Fgostgdom dobo  g30@sBglimdss  sdsemo  ggslo,
bogemos — bsba®dmogo O™ [3] gl dgommo g3mbmdon®o s dobsmgdos Lsbmasemgdolsmgols, 6s3emagdo
Bosbo  sggds as®9dml.  go@mbsdomobszoologols gsdmygbgdme 3306561990l brs  3Jmbegem 33301030
3gbgms  Loliggds, Boswsamsb @s Lsggmyg 306Hmdg0msb  ssdBsool bsto, Fggdmmm bfMsgo bows s
a93653emds,  3Jmbege oo Logmzbmol  bsba®dmogmds [4]. ©93gm0s300l 38339 gd e geGdss
%oémadh@tﬁodeoo. 8(386‘5‘4’01’ mﬁ)ao&)cﬁa'ao ]5;33&5 @mjbod‘gﬁo 6030)03(4)363601) Qoaﬁ)m&)bo, 3%’3‘563
339656990 336199mEsb asdmasdzm 3dody dgBeemado s 3MBmocgdsls sbrEabls ms3086m Jlmgommgdda. Indmgy
83 9(396561990L  sa1m390696, (39396 @8 sbEgbgb FaORml gBomobs30sl. GoBmegdgoosos dsl F9dmgy
aobeos 9539d& 60 ©s 9306m30A s dcdz980560 35§ d9b0ls dg0eme0, QX8 3smdmahobyls
303965 3987esBmd0  39bseggdo 867y olgmo (39669900, Gmdmgdoz g0l Jlmgzomgddo 10-x96 MuGem
380 BomEgbmdols 3dodg dgBemgdl 83398, 3006 B3gnmad®ogo d3gbs®ggdo [S] goBmEgdgaszosls
3365 O93mmBozeosks Pfmegdgh. 88 ggbmdgbols dommmaon®o  360336gmmds  demmdeg 36 sG0ls
8dblbogmo.  godmmads  30z3s@smEmm, O3  Beodbogg®o  gmgdgbdgdol  dsemsemo  Bgd(339mmeds  o3e3l
3390969l 353690 930Ls3s6 ©s obobo M dpadsmgdo brgdosh sszsEgdgdols dodstro.

3039618 33 mEsBmto d39bstgadols  asdmygbgds bossgols ©3 Fymols 61999005(300bmg0ls
Fg8mmnsgsbgdmemo ogm aslimemo Lamgnbol 80-0s6 (egddo. ormdzs 3G8dE0ge80 dsmo 3sdmygbgds 3B
dma 30869800 s0fygls [6].

83 d396s69980L  domBsls ogm  F306g @3 86 ogm  Fgdndsggdmmo  dsmo  dowgdals  Bgdberammgos.
dmygz0l gom-gomo Lsbgmds, ober®o domazo 98398 N0 smdmbbos  Byz00l, ogmool ©s boggmoblogols.
By3os  3omzeqes  Lodobedo s  ggmm®  83dOmBosTo.  3dody  dgdeemadols  3(3gbstigdo  dmbzgomsls
SbBodnmogdgb  bgms@géo [7], dsg: gm0 b0sd0bE B MsddsMdgsgs, Mmdgmoi boswsgdo  dgBsemadmsb
o613 Jd6ol dpgcsm, 333083 blbse 3md3mgdlbsg@mgdl. bmao d(3gbsc0ls 53gbzgdl, dsa: mmdomb, sbgsy
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bb3s 60536056901, Bgmdmos  M3060L  6s3m9dmdol EOML  gsbemb  Bossgol  dgeg0sbmds,  Gols
B9z 8smo bsgPmgdo gosrol Blibse dpgmdscgmdsdo [8].

Begogdo d396569bg dmzgdnmos (36mbgd0, H@Igmasg sz bst0 dmsbrobmb 3dody  IgBeemgdols
0P MIMEIbMd0m 839dnmomgds ©s dglsdsdolse asdmggbgdgmo 0d6sb smeagbom bsdxndsmaddo [9].

R0 JbBOsJool  gmmegdol Bgbmaozols gOm-ghmo  doomswo  dobgbos  3039Ms 3Mdnmsdmmo
3(335&(4)33601) '831).)6;:)(*) 6o3m83636o 5336015 xoggao. m'aaoo brassicaceae-l 36.53.5;:)0 1}.51‘)3(*)6.5, ﬁ)maagwoe
3dodg  dgBeemadols  303gMsgndnmedmEo  d3bscggdos,  momzosboegdol oo  Fgd339mmdol  asdm
dommadgemos  3oérByzgdolbogol. gl 8330698l 33980l %3380 dso Fglbsdmer  Bembgzgsl.
3033606333Qo(f§m60 803&5633&015 amdoabols doBbon  Rsedes 9JL3gM0dagbdo  gzsgommmzgsbo  gmmdymEols
33965699 - 3gdmbos,  bgmmzbn@se  ©sdabdn@ndmem (Cu, Zn ©5 Ni) bossa by 21—QQ0.>50
9Jb396099683)0L O™ 5—3)@3(4) 399306000 Cu ©5 Ni-ols 399(33900mds,  boeme  Zn dotge  odbs
39930690 0m0 [10].

.3066)00\)'3;:)0 SEM300 'aglmdg)abagmo hobﬁdmg:)m 60360)3601} BOoBomols (éﬁoSoéﬁ)mémQﬂon),
GogMsBgool s 3gbBoowgdol dmoemads [11].

3bMogo L. $y300L ©sgemz9ds Lbgsslbgs d(396060L glizgd8o
Bygos Bgbagddo

bagme LsbgemGeowgds bsdg;360960m @sbsbgemads (mg/g DW-SE)
Indian mustard Brassica juncea (L.) Czern 136+6
Sunflower Melianthus annuus L. 14045
wild cabbage Brassica oleracea L. 134+15
Tobacco Nicotiana tabacum L. 132+6
Spinach Spinacia oleracea L. 95425

Monocotyledonous Crops

9O0mgdbosbo  gmmdnGgdo
Rye Secale cereal L. 10448
Sorghum Sorghum bicolor (L.) Moench 88+7
Corn Zea mays L. 75+13

Cool Season Grasses
(3030 Lgbmbols dsmmsbgdo
colonial bent grass Agrostis tenius Sibth 169+11
Kentucky bluegrass Poa pratensis L. 165+16
creeping bent grass Agrostis palustris Muds 146+3
weeping love grass Eraqgrostis curvila (Schrad.) Nees 142+12
perennial rye grass Lolium perenne L. 13443
hard fescue Festuca ovina L. var 12547
duriuscula (L.) Koch

sheep fescue Festula ovina L. 111+11
rough bluegrass Poa trivialis L. 100+7
creeping red fescue Festuca rubra L. 86+4
tall fescue Festuca arundinacea Scheb 85+3
orchardgrass Dactylis glomerata L. 60=£15

odogmo bybmbol dsmsbgdo
centipede grass Eromochloa ophiuroides (Murno) Mack 124+13
buffalo grass Buchloe dactyloides (Nutt.) Engelm 11843
switch grass Panicum virgatum L. 116+5
coastal panic grass Panicum amarum P.G. Palmer 10949
Bermudgrass Cynodon dactylon (L.) Pers. 90+7
Japanese Jawngrass Zoysia Japonica Steud. 56+2
filter paper control 2+0

3939080 By300l saGM390s 3Bl 3 mol d9dwgy (exposure to 300 mgo + Pb/L £SE)
3d0dy  dqgBemgdoliasb  asfdgbeol  jogz gPmo  dgomeos  MobmgomB@sos  (3glggdowst  brgds
Fymol @s Jodommo gmgdgb@gdols Bgfmgs, Gmdmagda bsbogmbmeme sqiomadgmos d396s60logol) [8].
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Bl bOEosb  [ysmBo 96 JoOM3mbogols  dgmmon  (3396sGrgms  gebes  Bgmmzbn®  astgdmdo,
Mbospsame — Fgsemdo asblboemo  dstromagdols Lob@gdsdmmee dofmegdom). Bgdmgy 330696 aswss3m
©8006d7Ggd e FysemBo. 39369 Bogmog®gds  sElmMdoMmmgds  @qliggdby 96 dmsobogdgds  ggliggéoom.
sdobogols Iglbsgg@alio smdmBbes 3bglimdbodols bmgoghmo Lsbgmds, GmImgdbs bowosh  L3giose®
god®sgone  bolgndsdo. olobo (ymosb sBomgmse Bmsbogdsggb 38369 bogmogdadgdls. Rg@bmdoemdo,
v A9JBmOmsb  sbemml,  3oBeds  Fysemlissgdo 6.)'8336'3;:) dbgbndbocsls (550336'30 dmbes oo
GsmEgbmdoon 35369 6030090589801 EsgMImzgs.  asblsbmzdmmos  400-By dgBo  Lebgmdols  d3gbsey,
G@3gmms 3430 3mBgb(30smo, M3 dmsbeobmb Fymol glim@ligdol Ggdgmoscos.

eeqobsmgol  Fqlfegmomo s assbsmobgdmmos  dMsgemo  Bodol  dombe®dgbdo, dso  Bmeols
3sd&gtogdo  (bacillus, pseudomonas, streptomyces), Ubmgemgdo (aspergillus, rhizopus cs penicillium),
Foogmo, Fsdems @s 33867 39360 ©s oz (gsemd3nbstiggdo, gz0dcmgdo [12].

RoBMAY39005(308 RO 93mbmdon@os s 843l bsgmagdo azgtomo dmzemgbado, oMy Bobogn®
(<O doao'aﬁ) 330)(');33615. 63;:)3336& 03335.), 6 d brassicajuncea, salsola kali, pI‘OSOpiS-.§0Qt4)m3m5<)d
339656990 Igpdmmose oo GsmEgbmdon Bmdbogn@o bogmog@gdgdol Fmsbmdds. gl x%08580 sl
bodogmerdyy 33030080
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PHYTOREMEDIATION OF SOIL AND WATER
CONTAMINATED WITH HEAVY METALS

[.Mikadze, L.Samkharadze, N.Kalabegashvili, D.loseliani, G.Balarjishvili, A.Dolidze
Iv. Javakhishvili Thilisi State University
Petre Melikishvili Institute of Physical and Inorganic Chemistry

SUMMARY

Bioremediation method is more acceptable in the social context and is recommended for purification of soil
and water contaminated with heavy metals, when a removal and neutralization of harmful substances is
implemented by biological agents. Today there are studied more than 400 plants, bacteria and fungi, which
can take part in bioremediation process. Studies are conducted on real pilot specimen in order to find out
more efficient biological agents.

OUTOPEMEJIUALIUA ITOYBbI U BO/bI,
3ATPA3ZHEHHBIX TAXKEJBIMA METAJIVIAMUA

N.N.Muxkanze, J1.O.Camxapanze, H.I'.Kanatderameunu, JI.K.Mocenuanu, I'.1.banappxuiipum,
A.B.[Jonmumze
Tounucckuii 2ocyoapcmeennulii yrusepcumem um. Hs. [casaxuueunu,
Unemumym gpusuneckou u opeanuueckou xumuu um. Illempe Menuxuweunu

PE3IOME

Meron Ouopemeauanuu 0ojiee MpUeMyIeM B OOIIIECTBEHHOM IUIaHE M PEKOMEHI0BAH JUISl OYMCTKH IOYBBI U
BOJIbI, 3arpsi3HEHHBIX TSDKEIBIMH METaJUIaMM, KOTAa YAAJCHHE W HEHTpaau3aiis BPEIHBIX BEIICCTB
OCyIIECTBISICTCS OMOJOrMYecKUMHU areHTamMu. Ha cerogHsamuuil neHs usydeHo Oonee 400 pacreHwid,
OakTepuii W TPUOKOB, KOTOpbIE MOTYT TIPUHSATH YYacTHE B TIIpoliecce OuopeMmenuanuu. Bemyrces
WCCIIEIOBaHNSI Ha PEANbHBIX OMBITHBIX 00pa3iax, 4roObl HaiiTh Oonee APQPeKTHBHBIE OUOIOTHYECKUE
areHTHI.
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STUDY OF POSSIBILITY OF RECEPTION OF THE NEW TIPES BINDING MATERIALS -
GEOPOLYMERS ON THE BASIS OF THE DUMP SLAG AND VOLCANIC ROCK
E.Shapakidze, M.Nadirashvili, V.Maisuradze, [.Gejadze, E.Xuchua, T.Petriashvili
Ivane Javakhishvili Thilisi State University
Caucasian Alexander Tvalchrelidze Institite of Mineral Resources
SUMMARY
Advantages of production of binders without clinker with ecological and economic point of view are observed.
The purpose of the given work is studying of possibility of receiving the new types of binders - geopolymers on
the basis of dump slag and volcanic rock - trachyte, for what mechanical and thermal activation of the used raw
materials was carried out. Thermal transformations of a dump slag and trachyte, and also mineralogenesis

processes are studied at heat. The geopolymeric binders at various modes are in vitro received.

N3YYEHHUE BO3MOXHOCTHU ITOJYYEHUSA HOBOI'O BUJIA BAXKYIUX - TEOINIOJIUMEPOB
HA OCHOBE OTBAJIbHOI'O IIIJTAKA Y BYJIKAHUYECKOM I'OPHOM IMTOPO/IbI
E.B.llanakunze, M.P.Hagupamsunu, B.H.Maiicypanze, 1.B.I'emxanse, E. Xyuya, T.Ilerpuamsuiu
Tounuccxuii I'ocyoapcmeennvlil Yuueepcumem um. Means Jocasaxuweunu
Kaexasckuit Unemumym Munepanvroeo Coipbs um. Anexcanopa Teanupenuose
PE3IOME
PaccMoTpeHBl perMyIecTBa MPOM3BOACTBA OE3KIMHKEPHBIX BSDKYIIUX € SKOJOTMYECKOW M 3KOHOMHUYECKON
TOUKH 3peHus. Llenpro 7aHHOi paboThI ABISIETCS M3y4YeHHe BOSMOKHOCTH TOTYYCHHSI HOBBIX BUAOB BSKYIIMX
— I'eONOJINMEPOB Ha OCHOBE OTBAJBHOI'O JIOMEHHOIO IIIJIaKa M BYJKAHHYECKOH TOpHOM MOpOIBI — TpaxuTa, s
Yero MPOBOAMIIACH MEXAaHWYECKass M TepMHUYECKas AaKTHUBAIMS HCIIOIh30BAHHBIX CHIPHEBBIX MAaTEpPHAJIOB.
W3yyeHsl TepMuyecKue IpeBpaIleH s OTBAIBHOTO [INIAKa U TPAaXUTa, a TakKe MPOIEeCCHl MUHEPAT000pa3oBaHuUs
mpu HarpeBe. B 1mabopaTOpHBIX YCIOBHSAX IOJNyYEHBI T'€OMOJIMMEPHBIC BSDKYIIME MPU PAa3IHUHBIX PEKHUMAX

TBEpIICHUSL.
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CORROSION RESISTANCE OF NITROGEN-CONTAINING CHROMIUM-MANGANESE
STEEL
N.Luarsabishvili, E.Gozalishvili, G.Djaparidze
LEPL - Ferdinand Tavadze Institute of Metallurgy and Material Science

SUMMARY
The multiple alloyed nitrogen- containing Cr-Mn steel was obtained under heightened pressure of nitrogen by
means of electroslag remelting. The microstructures the basic and new nitrogen- containing steels have been
studied. The new steel in 3% NaCl aqueous solution belongs to corrosion resistant steels. According to an
electrochemical method of predicting the propensity to local types of corrosion, nitrogen- containing steel is
corrosion-resistant, which was confirmed by long term gravimetric atmospheric corrosion tests.

KOPPO3UOHHASI CTOMKOCTH A3BOTCOJAEPKAIIEN XPOMO-MAPIAHIIEBOM CTAJIA
H.H.Jlyapcabumsunu, 2.U.I'o3anmumsuny, [.A. Dxanapuaze
FOJIIT - Hucmumym memaniypeuu u mamepuanogedenus um. Pepounanoa Tasadse
PE3IOME

[Tonyuyena crnokHoJerupoBaHHas azorocoaepxkamias Cr-Mn cTanp  3NEKTPONLIAKOBOM MEperyiaBKOd Mo
MOBBIIICHHBIM JIaBJICHHEM a30Ta. M3y4eHbl MUKPOCTPYKTYPHI OCHOBHOM M HOBOM a30TCOAEPIKAIIUX CTajeH.
HoBas crans B BogHOoM pactBope 3%-ro NaCl mpuHaUIe)KUT K KOPPO3HOHHOCTOWKMM cTaisM. CoriacHo
QJICKTPOXUMUYCCKOMY MCETOAY IMPOrHO3MPOBAHUSA CKIIOHHOCTH CTaJld K JIOKaJIbHBIM BHUJaM KOpPpPO3WHU,
a30TOCOJepIKaIllas CTallb  SIBISICTCS  KOPPO3MOHHOCTOMKOM, YTO MOATBEPIKIACHO  OJITOBPEMEHHBIMHU
I'PaBUMETPUYECKIMH aTMOC(HEPHBIMU KOPPO3HOHHBIMH HUCTIBITAHUSIMU.
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CORROSION TESTS OF MODERN CONSTRUCTION MATERIALS IN ACIDATED
SOLUTION OF MANGANESE SULFATE AND ELABORATION, PREPARATION AND
TESTING OF LARGE-SCALE ELECTROLYSER FOR GETTING THE MANGANESE DIOXIDE
AND HYDROGEN ON THEIR BASIS

T.A.Chakhunashvili, T.V.Rokva, Z.Sh.Vatsadze, M.T.Dadunashvili, Zh.M.Kebadze,
Sh.M.Makhatadze, N.I.Butliashvili
Iv. Javakhishvili Thilisi State University
R. Agladze Institute of Inorganic Chemistry and Electrochemistry

SUMMARY
Corrosion properties of modern construction materials (titan and other alloys, carbonaceous and polymer
materials) are studied in acidated solutions of manganese sulfate and in their steam-gas mixtures during
electrolysis at high temperature (95°C). Taking into account obtained results are elaborated basic
assemblies of electrolysis bath for getting the manganese dioxide and hydrogen. Key engineering
parameters of electrolysis are established.

KOPPO3UOHHBIE UICITBITAHUSI COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MATEPHAJIOB B MOJKUCJIEHHOM PACTBOPE CYJb®ATA MAPTAHIIA U
PA3PABOTKA, H3TOTOBJIEHUE M UCTIBITAHUE KPYITHOJIABOPATOPHOI'O
SJIEKTPOJIU3EPA JJIS1 MOJTYYEHUSI JUOKCUJIA MAPTAHLIA
U BOJIOPOJIA HA X BA3E

T.A.Yaxynamsuiu, T.B.Poksa, 3.111.Bantamgze, M. T. Hanynamsrmm, K.M.Kebanze, I11.M.MaxaTtanze,
H.1.bytnuamBunu
Tounucckuii 2ocyoapcmeennulii yrusepcumem um. U. [rcasaxumsunu
Hncmumym neopeanuueckol xumuu u snekmpoxumuu um. P. Aenaosze

PE3IOME
B nozpkucnenHsIx pacTBopax cyib¢aTa Maprasiia ¥ B UX Hapora3oBoil CMeCH B IPOLECcCe IEKTPOIN3a MPU
BbICOKOI TemmepaType (95°C) wu3ydeHbl KOPpPO3HOHHBIE CBOWCTBA COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepuaioB (TUTAHOBBIE M JpPYyrue CIJIABbI, YIVIEPOAMCThIE W TOIMMepHBbIe MarepHanbl). C yderom
MOJTYYEHHBIX PE3YIbTATOB Pa3paboTaHbl OCHOBHBIC Y3JIbI AJIEKTPOIU3HON BaHHBI JIIsI TOMYYCHUS JIMOKCHIA
Maprasua 4 BOJ0posa. Y CTaHOBJIEHbI OCHOBHBIE TEXHOJIOTHUECKHE [TapaMeTphl IIpolecca 3JeKTPOoIn3a.
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CHEMICAL TECHNOLOGY

GEORGIAN NATURAL AND SECONDARY RESOURCES
IN SERVICE OF TECHNICAL PROGRESS

Rus.Gigauri**®*, N.Lekishvili*®, Kh.Barbakadze*®, V. Trapaidze*, Sh.Japaridze*®, E.Tskhakaia*?,
T.Marsagishvili**

*Ivane Javakhishvili Thilisi State University, 1 llia Chavchavadze Ave., 0179 Tbilisi, Georgia:
“Rafiel Agladze Institute of Inorganic Chemistry and Electrochemistry
Faculty of Exact and Natural Sciences:
bInstitute of Inorganic-Organic Hybrid Compounds and Non-traditional Materials
Department of Chemistry,
“Department of Geography

The Laboratory technologies of the obtaining of manganese and arsenic from natural and secondary resources of
Georgian region have been elaborated. The compounds and materials with specific properties based on arsenic
were created. The method of isolation of H>S from Black sea underwater layeres has been elaborated. The
advanced hydrogen fuel element has been manufactured.

Georgia is rich in significant mineral resources — barite, petroleum, natural gas, manganese, arsenic,
copper, gold, mercury, medicinal mineral waters, Black Sea reserves of hydrogen sulfide etc.

In spite of this fact, on the modern stage of society development, under conditions of ever-growing
deficit of main strategic mineral and organic raw materials (metals, coal, natural gas, petroleum) on our
planet, increasingly actual becomes searching for ways of targeted use of secondary resources [1] and
accumulated wastes and creation the base of cheap raw materials resources. These are not only additional
technical-economical reserve for any inter-country but encourage solving a number of ecological problems
too.

There are appropriated two tendencies of our researches:

» Use of natural resources and secondary raw materials in order to obtain various compounds and
materials with specific properties;
» Development of advanced and economically feasible technologies based on these resources.
In this paper is considered:

e [solation of strategic metals - manganese and arsenic from natural resources and secondary raw materials;
obtaining compounds with specific properties based on arsenic and their use for preparation of ecologically
safe hybrid materials [2];

e [solation of hydrogen sulfide from Black Sea underwater lyers (depth) and creation advanced products
and materials based on it.

A great importance in the investigation of the geochemical regularity of element migration in the Earth
crust, reservoirs and soil is given to the transformation by microorganisms of manganese and ferrous
alloys/compounds. In this respect, special role is played by heterotrophs being revealed by their rapid
development on different substrates and ability to change pH and Eh of the environment, produce organic
acids, ammonia etc.

The objective of our study (Dr. Rus. Gigauri) was the Chiatura manganese deposit of Georgia and its
tailings. At present 47 % of the Chiatura deposit is represented by poor ores of different type, its tailings
being in the form of slime or dust [1].

The application of the avialable recovering technology, consisting in the treatment of ores and tailings
with the concentrated sulfuric acid, is connected with great difficulties:

1. The employed concentrated sulfuric acid is rather costly and it is can not but tell on the final product’s
cost; 2. In terms of ecology, the presence of both liquid and solid production waste (tailings) is completely
inadmissible. Such outdated technology is the main reason that the plants production waste accounts for
thousand of tones.

The advantage of the elaborated method is that the production is waste-free, enviromentally sound and
the final product’s cost is low.
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For the purpose of reducing the length of the process of manganese recovery from poor ores and
tailings and making it low-cost the strain thiobacillus ferrooxidans and pyrite concentrate (Fe*" - 57.2 %, S
— 46.2 %) were used as the energy source/nutrient medium. The process is combined — thiobacillus
ferrooxidans oxidizes pyrite producing FeSO4 + H>SOs4 (pH - 2.5). Concurrently, a bacterial metabolite —
oxalic acid is being produced. The obtained products are considered to be strong reductants of manganese
dioxide and solvents of manganese sulfate carbonate.

The study of process surrounding effects demonstrated that the process efficiently proceeded in vats
under conditions of good airflow supply; the ore thickness — 0.15 mm; pH — 2.5; m/t = 1:5; culture titer —
10*-10° ¢/ml. The Fe*" oxidation process is especially active under aeration conditions (Fig. 1).
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Figure 1. Growth dynamics of thiobacillus ferrooxidans and Fe* oxidation intensity (25-35°C)
1 — strains; 2 — Fe?" oxidation; 3 — without aeration; 4 — with aeration

One of the principal factors of bacterial growth and its acidity function intensification is the bacterial
resistance to the sulfuric acid and heavy metal concentration in the solution.

It was established that the strain 348, 341 - thiobacillus ferrooxidans is easily adapted to 20-25 g/l
H,SO4 in the solution, while in the course of study of their physiological properties they were found to
excrete oxalic acid in the solution (this was established chemically as well), which is of much importance
for manganese (IV) recovery.

To ensure maximum proximity to the industrial process, tests were carried out in the Zestafoni plant
shop. 50 kg slime and 20 kg pyrite were used. The slime content of Mn was 13.5 %, of which 7.5 % were
MnQO,, 4.7 % - MnCO3; and 0.07 % - P. The slime and pyrite mixture was added with the iron-free nutrient
medium 9K and the T. ferrooxidans strain 348, at a growing rate. Under conditions of a 3-day continuous
agitation, the solution composition was as follows: 12.2 g/l — Mn; 168 g/1 (NH4)2SO4. The tests
demonstrated that the solutions could be used to recover metallic manganese with 99.83 % purity and 14 %
yield. All the above were proved by a spectral analysis method.

Thus, method of bacterial leaching from poor balanced ores, tailings and slimes were developed that
makes it possible to recover the manganese raw material at the expense of internal resources of the
production.

Layered character is the main peculiarity for Black sea. In particular, the surficial layer with 120-160 m
thickness is less salty and accordingly is rather light comparatively to water mass that is situated under it.
This difference is so sharp that water interchange between these layers almost not occurs. The huge
accumulative reserves of hydrogen sulfide in the depth of Black sea are conditioned by this fact (in seabed
11-14 ml/1) [3].
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Table. Manganese leaching process from manganese ores using of thiobacillus ferrooxidans strain

Mn Mn content in Mn content in Recovered
Ore . contelolt solution, g/l solid, g/ Mn, %
Types in starting Test | speci T . ]
ore pecimen est | specimen | test specimen
Carbonate ore 14.75 12.3 3.4 2.45 11.3 83.6 23.3
Carbonate tailings 11.8 9.9 2.9 1.9 8.9 83.9 24.6
Slime 13.62 11.8 3.6 1.8 10.1 86.6 26.2

The interesting results are obtained (Prof. T. Marsagishvili, PhD E. Tskhakaia) [3] in terms of use of
hydrogen sulfide for creation of alternative fuel element. This gives additional incentive not only to rapid
upsurge of economy for country but besides is created the new, ecologically pure source of energy which
will take the place of petroleum fuel on the traditional market.

Consequently of appropriate calculations and researches was established that it is possible annually
obtain supposedly 100 billion kilowatt/hour electric energy and 70 ton pure sulfur by means of
reprocessing of hydrogen sulfide. The significant fact is that hydrogen sulfide can be used as fuel-energetic
purposes, in petrochemical syntheses and in production of mineral fertilizers.

The laboratory models of fuel element based on mentioned above raw materials was created (Prof. T.
Marsagishvili, PhD E. Tskhakaia) [3]. Experimentally were chosen cheap electrode material, stable toward
H,S and its oxidation (wt. %): Fe — 70; Cr — 17.55; Ni—9.5; Mn — 1.61; Ti— 0.41 and with a little quantity
-V, Nb, Mo, Cu). Besides electrode function, this material carries out catalyst role too. The each current
process on specific electrode of fuel element was studied in condition of supply of H,S solution in various
speed and concentration (300 ml/hrs or 500 ml/hrs). The density of current (I, mA/cm?®) and capacity (P, ml
watt) required for process, quantities of energy and voltage by visible area of given electrode was
calculated during the experiment. Figure 2 gives diagram of dependence of arising voltage on density of
current.
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P 30
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Figure 2. Dependence of arising voltage (on model of fuel element) on density of current electrode:
metallic multicomponent electrode-catalyst; conc. (H2S): 1 - 50 mg/L; 2 -150 mg/L; 3 — 220 mg/L;
speed of solution supply: 300 ml/hrs

Anionic membrane (Ralex—-AM-PP) with period of use - 320 hours was chosen. Formation of
electromotive force in catalytic oxidation (with oxygen) of hydrogen sulfide and their further use in the
form of hydrogen for production of non-carbon energy by using of above mentioned electrode and
membrane were established. This possibly will solve the greatest ecological problem of megalopolis and
first of all in terms of air pool contamination.

Interesting researches were carried out (Prof. N. Lekishvili, PhD Kh. Barbakadze) for protection of
human, environment and rich cultural inheritance existing in region (museum exhibits, archaeological
patterns etc.) [4]. The category of hybrid compounds with specific properties containing in molecule metal-
complexes and spatial polycyclic asymmetric fragments or arsenic obtained by transformation of industrial
waste were obtained. They must show the completely new potential of action with high probability
characterized for combined structures, the stable ability to suppress action of various aggressive
microorganisms. The laboratory technologies for obtaining sub-micro and nano-particles of antimony and
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non-volatile, stable and low toxic coordination compounds suitable as bioactive components of
antimicrobial composites are under processing.

The real perspective has the use of arsenic-organic hybrid compounds because of accessibility of
corresponding initial compounds obtained by transformation of accumulated industrial waste in region.
One of the versions of such transformation is given on Scheme 1.

Sb OR
% SbCl m High dispersed Particles '
Antimicrobial Coatings
Arsenic Industrial
Waste s

New bioactive compounds and mechanically steady antimicrobial/fungicide coatings (Fig. 3) stable
towards isothermal aging and complex action of moisture, air oxygen, carbon dioxide, UV and visible light
based on them using of local secondary recourses were created. These composites are targeted for long-
term protection of museum exhibits and various natural and synthetic materials from non-controlled
biodegradation [5

Figure 3. Antimicrobial coatings based on
inorganic-organic bioactive compounds obtained by
transformation of the arsenic industrial secondary

resources: [ — lead, II — wood

The developed research tendency was carried on through the following steps:

Design of of inorganic-organic hybrid
compounds with specific properties f—

Elaboration and testing of multifunctiona
composites and materials

Complex Compounds

—(As(OR) RiAs [RyASRIX
R=alkyl, aryl; X=Hal

Scheme 1.

Study of structure and properties of the
obtaining compounds

Establishment of the application
spheres

Creation of commodity forms of the
obtaining composites and materials

Figure 4.

Creation of mentioned above type of coatings will protect human and environment from the action of
aggressive microorganisms, herewith will provide long-term durability of these materials and will reserve
great enough material resources.
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IMPUPOJHBIE U BTOPUYHBIE PECYPCBI I'PY3HUHN HA CJIYXKBY TEXHUYECKOI'O
IMPOI'PECCA
Pyc.I'.Turaypu**®, H.I" Jleknmsuan*", X.A.Bap6axanze*®, B.3. Tpamanmse*’, 111 [xanapumse*?,
E.Ilxakas**, T.MapcarumBum**

*Tounucckutl eoccyoapemeennviil Yuusepcumem um. Us. [ocasaxumsunu
* Uncmumym neopeanuueckoul xumuu u dnekmpoxumuu um. Paguen Aenaose
Dakynomem mMoOUHbIX U eCMECMBEHHBIX HAYK!
Uncmumym opeano-weopeanuueckux 2uGpUOHBIX COeOUHEHUIl 1 HeMPAOUYUOHHBIX MAMEPUAIO8,
Jlenapmamenm xumuu;
“Henapmamenm ['eoepaghuu

PE3IOME
Beutn pa3pabOoraHbl JJaOOpaTOPHBIC TEXHOJOTHMU MOJYYCHHMs] MapraHila M MbIIIbSIKA W3 MPUPOIHBIX HU
BTOPUYHBIX pecypcoB ['py3un. [lomydeHbl coeqUMHEHHUS U MaTEPHAIIbl CO CIICHIM(PUICCKUMHU CBOMCTBAMHU Ha
OCHOBE MBbIIIbsika. Pa3zpaboran crnoco® BBIJEICHUS CEPOBOAOPOAA W3 YEPHOMOPCKUX TOIBOIHBIX
(rny0okux) cioeB. Co3aaH HOBBIH BOJOPOIHBIN TOPIOYNI JIEMEHT.
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XUMHUYECKAS TEXHOJIOT'UA

OCHOBHBIE ACIIEKTHI KOMIIJIEKCHOM NEPEPABOTKM ITUPUTHBIX U
OKCUAHBIX MAPTAHIIEBbIX KOHIHEHTPATOB

JI.B.bararypus, b.X.Ilypuenanze, H.B.bapuosa, M.1.CBanunze, M.K.I' Benecnanu
Tounucckuii I'ocyoapcmeennulil yHusepcumem
Hucmumym neopeanuveckoti xumuu u snexkmpoxumuu um. P.U.Aenaoze

Ilokazana 3(1)(1)6KTI/IBHOCTI> COBMECTHOM nepepa60TKH MMUPUTHOTO U OKCHUAHOI'0 MapraHi€BOro KOHICHTPATOB C
TOYKH 3pCHUA SKOJIOTHH. CyJ'H)(l)I/IZ[HaH cepa, NpUCYTCTBYIOMAad B MINUXTE, YAaCTUIYHO NEPCXOAUT B IIJIaM B BUIC
I)JTeMeHTapHOﬁ CCpPbl, YaCTUYHO — B PpacTBOp B BHUIEC cepHoﬁ KHCJIOTBI W CJICAOBATCIIBHO, HCKIIOYCHO
3arps3HCHUC Opr)KaIOH_[eﬁ CpCanl.

AHanu3upys Te He3Ha4yUTelIbHBbIE IaHHBIE, KOTOpPHIE HMEIOTCS B TEXHMYECKOW JIUTEpaType o
BO3MOXXKHOCTH MPHMEHEHHS NMHPHUTa B 00OTallleHUd MapraHIEBOTO ChIPbs, YUEHbIC TPHUIILIA K BBIBOAY O
1enecoo0pa3HOCTH ornpoOOBaHMWsST ~ MHUPHUTHBIX  KOHIIGHTPATOB B  TIpollecce  COBMECTHOM
THJIPOMETAILTYPIHUYECKOH 1epepaboTKH MapraHIeBOro ChIpbsi UHATYPCKOTO MECTOP 0K ICHHSI.

Hcnonp3oBaHre TNHPUTHOTO KOHIIEHTpPAaTa B TPOIECCe THUAPOMETAILUTYPTHIECKOro 00OrameHus
OEHOT0 MapraHIEeBOTO CHIPhS paclIHpsieT 00JIaCTh MPUMEHEHUS MUPUTA U UMEET OONBIIOE 3HAUCHHUE JUTS
KOMIUIECHOTO OCBOCHUS ITUPUTHBIX KOHIICHTPATOB M o0OramieHus OeaHbIX pya Mapranua [1,2].

CriocoObl  TIepepabOTKHM MapraHIEBBIX Py, 3aKITIOYAIOIINECs B BOCCTAHOBHTEIBHOM OOXKHUTE C
pPa3IMYHBIMM  BOCCTAHOBUTEISIMH M C TOCIHEAYIOUIMM  BBIIIETAYMBAHMEM KHUCIOTaMH  CO3JAI0T
HEOOXOJJMMOCTh TIPOBEJICHHUSI TIPOIIECCca BEICOKOTEMITEPATYPHOTO BOCCTAHOBUTEIBHOTO O0XKHTa.

Hamu npemyiorkeHa TEXHOJIOTHS COBMECTHOM T'MIPOMETAIIyPrUIecKoi rmepepaboTKH MapraHIieBOro
MUPUTHOTO KOHIIEHTpaToB [3,4]. Crioco0 OCyIIecTBIseTCS CIeAYIOMUM 00pa3oM: MUPUTHBIA KOHIIEHTpAT
(comepxammuit B %: Fe - 38,25; S - 41; MgO - 0,96; CaO - 4,81) u mapranIieBsiii KOHIIEHTPAT (COCTaB
OCHOBHBIX KOMIIOHEHTOB B %: Y Mn - 32,5; CaO - 5,75; MgO -1,58; Fe;O3 -1,96) cmemmBanu B
COOTHOIIEHWHU 1:2, cMech W3Menbp4ain B BHOpOMenbHHIIE B TedeHHe 60 MUH, W3MENBYCHHYIO ITUXTY
BhlenaunBam 10%-HbIM PAcTBOPOM CEpHOM KMCIOTHI B TeueHue 3 yacoB mpu 95-100°C. Cremenn
M3BJICUCHUS Maprafiia 1 )eJe3a cocTaBisieT cooTBeTcTBeHHO 99,1 u 83,1 %.

Lenbio manHON pabOTHI ABJSIETCS BBISICHUTE, HE IPOMCXOMUT JIH OMUCCHSI CEPhI B OKPYXKAIOIIEH cperie
B Bujae cepHucroro rasa (SO;). Kak u3BecTHO, OCHOBHBIM KOMIIOHEHTOM IHpHUTAa, TTOMHUMO >Kene3a,
SIBIISIETCS cepa, COIePIKaIIasicsl B CyIb(QHUIHOM BHJIE.

[IpoBenenHbIe HAOMIOIEHHS YKAa3bIBAIOT, YTO ra3oBas (pa3a U3 CyCcrieH3UH HE BBIICISICTCS.

Anamu3 ocamka (Fe - 2,16; Mn - caenpr; ScBo0. - 5,01), MONMy4eHHOro MOCIE CEPHOKHUCIOTHOIO
BBIIIENAYUBAaHUS MOJIOTON CMECH MUPUTHOTO U OKHCJICHHOTO MapraHlleBOrO KOHIIEHTPATOB IOKa3ajl, YTO
KOJIMYECTBO Cepbl B HEM HE3HAYMTEIHHO, OHO HE COOTBETCTBYET KOJIMUYECTBY CyIb(QHUIHON CEPHI.

Yacth cynb(GUAHON cepbl MEPEXOJUT B OCAJOK B BHIE CBOOOTHOH cepbl [4], ocTanmbHasi ke 4acTh
CIIOCOOCTBYET 00pa30BaHUIO CEPHOM KUCIOTH. JTOT BBIBOJI OCHOBAH Ha pacyderax: HeCMOTPsS Ha TO, YTO
cepHasl KHCIIOTa, JIo0aBiisieMas Ha MOJIOTYIO CMeCh, pacxXoiyercss Ha MOJydeHHe cylb(aToB Kemesa,
Maprafia W NpHMeced, ero KOIUYEeCTBO B pacTBOpE HE yMEHBIIAETCs, a HAo0OpOT — pacTeT (cocTaB
pacTBopa TIOCJIE€ CEpPHOKHUCIOTHOTO  BBIIIEAYMBAHUS  COBMECTHO MOJIOTOM CMECH NHPUTHOTO U
OKHMCJICHHOI'0 MapraHIleBOro KoHueHTpatoB B r/1: Fe-1,33; Mn - 4,64; H,SO4 ¢B00.- 29,7).

Ecnu yuuThIBaTh, 4TO OCHOBHBIM OKHMCIHTEIEM IPH BHIIICIAYUBAHUU MOJIOTON CMECH MUPUTHOTO H
OKCHJIHOTO MapraHIeBOTr0 KOHIIGHTPATOB CIykuT Fe''-moH, oOpasyrommiici B pe3yabTare
BHYTPHUPEAKTOPHOI0 OKUCIIEHHUS XKefe3a JUOKCHI0M MapraHia:

Fe?+Mn*" — Fe*'+ Mn*"
BBIILIEH3/I0KEHHYIO CYTh MOKHO BBIPA3HTh YPABHEHHEM PEaKIIUM:

FeS>+7Fex(S04); +8H20—15FeSO4+8 HaSO4
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Takum o0Opa3oM, TNpPUMEHEHHE METOJla MEXaHOXMMHYECKOH O00paOOTKH Jajio  BO3MOYKHOCTH
HCKJIIOYHMTh BpEAHBIC Tra3oBblacicHuS. YacTh CyabGUIAHONH Ccepbl MEPEXOAMT B OCAJOK B BHIC
AJIEMEHTapHOMU Cepbl, a OONbIIas YacTh CyabQHUIHON Cephl CTOCOOCTBYET BO3HMKHOBEHHIO CYIb(aT-HoHa.
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THE MAIN ASPECTS OF COMPLEX PROCESSING
OF PYRITE AND MANGANEZE OXIDE CONCENTRATES

Lamzira Bagaturia, Boris Purtseladze, Nana Barnovi, Makvala Svanidze, Marina Gvelesiani
Rafiel Agladze Institute of Inorganic Chemistry and Electrochemistry
1. Javakhishvili Thilisi State University

SUMMARY
The paper shows the efficiency in the environmental sense, the joint processing of pyrite and manganese
oxide concentrates. Sulfur, containing in the mixture, partially passes into the silt in the form elementary
sulfur, partially - in solution in the form of sulfuric acid, and accordingly, eliminates the pollution of the
atmosphere by sulfur dioxide.
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(56-(5Dob  GHyMdobmermaoom ,,x86s60%) 93gbstigh FoMdmoaabl s ol gMmoYMHmo bogzm0gMgdss,
HMIgelbog  JesboxozoEoom ol 93GMOMO  I3gbstgms  JEall 530003698L. 53 MIbsBoLOsE, Tbmeme
dobo 356339990 45T Mdsg39dol d98gy 000Mgds I3gbstgeo Fomdmdsgermdol Lms (NaCOs) o
365 gdbozmbdo BomMOMGPOMWO ,,35e0d35, 96w JoeroMTol 3oMVdMbBoGO, 9.0. K;CO; (m8bsbol sfizom
doade bogoMl Hywoom 59dsgzgdbab, Mol dg9assg FoMdmddbogn blbs®l gowEH™Mmo3wbgb o
BOWEHMIGOL  5dMMOmMJwol 999y 00gdbgb Lmolb dgs® boergdl). LHmMgo 99 dys  Bogngdls
Mbs  MolbdmdEal  5M-M5Bol  “Loomdwmadsms  fogbol” ghm-gMo  bmlibsdo  Bmbligbgdwyeo
»36560L  d30*  (Lusnan sangi®), ©MmIwolysboz gblbgzegzgdMmwmo  dggbsgmo ,mdbsbo”  bdoMo
dmoblgbgds  Gmames 003909 ¢dbsbo™ [2]. ygmgzgwogzgg sdob  oomgzsolfjobgdom, ®dbsbol  sbaen
230BLsBE3MIdsl d9dgao Lobg 9469ds: ,,m8b6560 Bf3969- Lmeol F9d;339wo Figbstrg.

,»,09GOMBO-boBBmbo...  BoBMmb-azsbxows  (gmbxows), Nitre, Cemurpa“ [3]. ULobsdwgowgdo,
Bo®ermbo ,, foabo  Losdodmado gfimgds  dobg®ogm®o  FoMdmdsgwmdol  dmbgdMog Lol
(NayCO3:10H,0) ,6m3gwoi  9smowmgzsbo  Gdgdo@sh  9m03mggds. o0  bsGMmbl  o6-GoBo  0og30l
60300096M905m5  Lo3erslogozsgom 1dgdsdo dm®53900L J3gxaMRL 53M003690L,306506 0ol s dBMMS30
96035690l 990933w9wo© 259m0ygqbgdosh 3ol sbmdol Loddgdo [2].

003030 - Amilum ftritici, Lobsdgdgero, 3Mobdogro™ [3]. 0530m30L 50  gobdodEHgdol  yoM@s
@adbozmbdo  obLoHZGMWOos  ,,39MHOL  B3MM30E™: ,,003601930 3oLy - Lobodgdgwro 3ol [3].
Lobsd3z0egdo ,,8530MM30% LML 5©0bodbogl s ol BoBMoMdol GHYBHMdMMEL (NaB4O7- 10H,0)
d99L505090s. 02037 bogOL FomdMaabL ,,39MHoL Bdo3Mw303", MMIGELsg 0b@IbLowGms 09gbgdbgb
396O0L  3bmdsdo. Igbmdggdo s8maEbmdol §ob 3mmol Bgsdoml dMEMs3ol blbsMom slgqw)dwbyb,
53 godmEbmdol g0y Bgs30mL dMFHYobzamgdsls 603Fgds [2] sbgmozg 9839dGH0 3Jmbs 3mEob
3bmdsdo  as09myqbgdme  LmEsbog, Mol odmE  9M-MSHBod, OGmamOE gb  Bgdmm 036086900, oL
0Mm®53900L  J3gxaMRdo  8g0Bobs. ym3zgwrogg  sdolL  Aom3ooLobgdom, BdMEM3MD  ©s353d0MgdME
2306056 FHddL sbgmo boby Mbs 3Jmbal: ,,85360M30-80M030, BosGHMOMToL GHYIGHMVMMIGHO, 0536930
3996M0Ls -3OOL dMM930.

1,930 39OHsberolfysero... Hydrargirum Vivum® [3]. 35d@mdM0350 03039 396850@Hgds oGm0l
dmo3gdgmo B39wodM030  3gOEbEolfigewobomgolsg, Gmdgewog 2bg3) ~3OELIX  39OEbEoblgwew™
(,,Hydrargirum Vivum*) s6Gob §o6dmoygbowo: 396sbaolfgsewo - Lobooyo, ,Hydrargirum Vivum* [3].
»QIQIWO  3IOELLOLfgoos0dmbag® @ PO L33gEogobm-  BaMPd3IZGIW
@OGHIMGHMEOsdo  Lo3dom bdoMms a3b3wgds (053, L, bfmMm  JoMsdsobdo (XI L) gl bsgOoo
dmbligbgdwwos gm®dom ,.3903bwobfysewo Imzermmo® b6 ,,390Ebwobfysewo 958330 [6] s ob
OHMamO3 9BYMds h39gdmhozo 699 ,,3mEboo” 3gMEberolfymoligeb gsblbgeggdmwo Mbos ogmb.

3M-MoBo 030l bodMMmddo  0ggbgdl  MmymOmE  Ggmdobl-,,gmiEbowo  39MEbaolfigswo®,  olg
003 39M3bEoLHYol”,  MMIgos  306039w0obogsb  0dom  goblbbgeggds, MM ol IMs3g
damdotmdsdo dm3gsgm dobo Fodmsb, FoM0Wmsb, dFsMmsb 96 bodmsb godbol Gggas [3] sbg
O3 gogbgol  99gpeo©  JopgdEro  3OMEYIGH0  090dwgds sy 4o6305MGHMo:  ,,0053WEo
39603bolfoo-bgoalibgs bogMmgdmsb gHmMmdeogo a5wqligol Lsdmoegdom dgs® dEMIsMgmdsdo
2300005935600 39MEbarolifjgseo®.
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W0 x3o  9f3939-003969  Tod003sb0”  [3] @o  ,,00xsL30  0gMEOHO-mgmMo  Fod0sdsbo  [3].
@adbozmboll Msbobdo  mM0gzg Lobol sxsL30 Momgml Fod0sdsbl (9.0. b3oErIgbdol bryERsEL)Mbos
o600 gb@al. 9M-M3BoL IMbs3gqdgdol  gomzowolifjobgdom 350 oxsbdo M3060L Lbrymags@os (Fe
SO4), bonwm 0gom®mo sxoL30 sermdobol byengsdo (Alx(SO4)3) [2] 9d9sb 290mI0bsty, a9bToMEHgds
sbigmos: ,,00x0L30 0(3569-03060L Lbegsdo, FeSOs“, s ,00%L30 0go®o-serdobol  Lwewgs@o
Al(SO4)5%.

05000 Bogmo - M3bmdos” [3]. 9-MsDol  Msbobds L0000  bogoo* dibgow s TYs®
Bo®abgdl  Gomdmoagbl s 98  @o03F306MH35¢g  bo@gbgdl  bsgmol  Lvbo  sliom.  ™sbsdgM™mag
03309356900l sBMH0m, gl Boghmo Bogmmdom Mbs ogml gogmgbmowo, Gol sdma dso sz0 RgMo
593L. BoBabgdol gobwyMmgdols s BsgmMdOl sJMMEgdol 99gas© obobo mgm® ggMl 0dgbgb [2]. sbg
OHmd gb BogMmo sbg Mbs ogmlb gobdsMGHIPMoO: 05000 bogmo- Bsgmom ogmgbomowo  Lvmar@ol
ENOTeluJoN

L0360 Loogodmado® s8gbxq®mdg o®ol dmblgbgdmmo Ggmdobo 59630, GmIgeog godmagdol
@adbozmbdo o6 dmbgs. 306s50b bsdMMddo 53 GHYMTobol dmbligbogdoo dobo  JoMome  9bsby
24090ygqbgdol  9M0-9Om  sEMgMEn F9dmbggzolmsb 2353l boddg,olb Bzgbo sBMom, FgEHobowo wbo
gmgowoym gdbozmbdo, opsd bsdmmddo gl 960 mGo 9608369cmdom sGOL Im3gdyeo (gMo
d90bgg3580 0l 50bodbsgl sGLLIM3gE Bogdl, OHMIWomsEg 08sMgds TgoMo Lagbol Bbgsdomo,
dgmMg 9gdmbggzsdo 30 dgEHool 756al), 580GMd dob gobdotr@gosl sbg FoMdmgoaqbom: gsba0-0ystro
Lbbgogerol Bga30Mol sMsbolmmzqwo bowgdo, dgéewol mdboo).

,»oooo-Zincum Sulfuricum® [3], argdbogzmbdo dm3gdyemo o6856GHgd0ol msbobdo mvymos 30630l
Lo Bl (ZnSO4) §oMmdmoygbl. Lobsdgzowgdo, ,0Mmool* bobgafimogdoo obso Ebmdowo oym
230390, 30630l 3oMdMBsGHO (ZnCOs3), MMIgelsg bdoMs 0ygbgdbgb 035¢ol  bsd3m@boserm. o-
508 0530l Logwoloxrozsgom bdgdsdo mMmos §3900L xymndo 89oyzsbs. ol sLobgargdl 53 bog®mol
5009600y LobgmdL  (3F3569L, JoMTsben 0bEMEL, 393096 ©s o. T), OMIGEDYD  GMI-9HMO-
30bmo  omomose* L0360 Losdodmadog™ oMol dmblgbgdmeo  [3]. ,,0wmool™  sbergdmmo
23060oMBHgds 0dbgds: ,,00mm00-25¢8q0, ZnCO5™.

5960250, BsGHIMYdMo 333900l Loggdzguby  Fgbodergdgaro  bogds  Lfogbo  Lossgodmals
6939339000  dmbligbgdmero  Logdom  IMo35¢MoEbmgzsbo  JodomMo  bsgdogdol  Fgddotodo
36003690mdol  @oagbs, o3  9M-MoBol  Jodom®  Bsddmdoms  dmbsggdgdol  edmygbgdoom
2306bmEOE30gs.  50dmbbs, GMI  JoMoe 965y maMadboero  ,fogbo  Losgodme®,  Gmymeg
50dMbog®mo  bdgEOE0bM-83sMmT>3EI3AI0  WOFIMIGMMOL  GodomMmo bodwdo, s©0bodbwmen Jodow®
BogMmgdl  Jodore dgoMmEgdmb gMHMOI© FoMmMmE 0ygbgdl ™mog0l M9Eg3Ggodo. gu AoMgdmads 30
Mo3MmE  LoYMMoMadms 9903000l OLEMOOOL  MZolsBGOLOm, 30b50EB oKX IMHIOWS©
230h39690L  50MbogEMo  dgoEgobols s Ggdbmgodom®o  3ModEolzol 9FoMmm  35380ML. sToloob
0535380690000 256339990 LoMRJOWMBdOL  ImGEsbs  dgmdwos  dsbbowrmo  Jodow®o  Bogmmgdols
F900sm0B0 3600369 mdol oY bslog,  30bsosb  Fsmo  Lodergdoo  Ggladwgdgwro  bgds
B5dmM™3ol FHgdu@ol LmGo Hozombgs.

Bo@oMgdmeo  33arg30l  Lowydzge®g  8godangds ol @oliggbog  dodmzo@sbmom, Mmd |, foabo
Loogdodmado™  Jodonmo  Bogmomadol  LobBgdodwmo dmblgbgdom ol dgodegds 00 30639 fystmo
Roomzgoml,  Mmdgedog  Jodool  obGHMMool  JoMmgzgwo  L3gE0swobEgdolmzgol  LoyrMo®d®
3sboegdos 99dmMbgboro dzgudo®meo G9dbmdodow®mo 36odE030sb.
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STORED CHEMICAL COMPOSITIONS IN “THE MEDICAL BOOK”
K.Kereselidze, Sh.Samsonia, D.Tugushi, R.Chagunava

Iv. Javakhishvili Thilisi state University

SUMMARY

The article is devoted to the chemical compounds, which are described in " The Medical Book". This
article aims to the terms used in the book. At the time, when the book was released, some of the substances
could not be identified. This has led to gaps in fact, that there was still not known of the famous chemist
AR-Razi's works, which the author uses extensively in his book. Based on the works of above mentioned
chemist, we have been accurately identified compounds mentioned in the text. Meanwhile, it should also
be noted that at the beginning of XIII century in old Georgian monuments - "Incomparable Karabadini",
"Healing Book-Karabadini" Zaza Panaskerteli-Tsitsishvili and "Yadigar Daudi" David (Dautkhani) are
shown a high level of medical chemistry in Georgia.

COXPAHHEHBIE CBEJIEHUSI O XUMHNYECKHNX COEJJMHEHUSX B “KHUTE
MEJIUIMUHCKOM”

K.P.Kepecenunze, II.A.Camconus, JI.C. Tyrymmu, P.B.YarynaBa
Tounucckuii 2ocyoapcmeennviil ynugepcumem um. Me. [casaxuwsunu

PE3IOME

Craths MOCBAIICHA XUMHYECKUM COCIUHEHHSIM, KOTOphIe onucanbl B "Kuure Megumuuckoil" BMecTe ¢
METOJaMH JICUCHHUS. DTa CTaThsl IMOCBSAIIACTCS YTOYHCHHUIO XWMHUYCCKUX TEPMHHOB, HCIOIB3YEMBIX B
kHure. Ha MOMEHT BBIXOJ]a KHMTH HEKOTOPBIE BEIIECTBA HE MOIIHM OBITh MIACHTU(UIIMPOBAHBI, TaK KaK HE
OBLIH IIMPOKO M3BECTHHI PAaOOTHI M3BECTHOIO XUMHKa AP-Pa3u, KOTOpOro aBTop MIMPOKO MCIIONb3yeT. Ha
OCHOBE PabOT M3BECTHOrO XMMHKA OBUIM JOCTATOYHO YETKO OIPEICICHBI COCAUHEHHS, YIIOMSHYTBIC B
tekcre. Cremyer Takke OTMETHUTh, YTO Ha OCHOBE MCCICAOBAHHUS CTaphIX TPY3MHCKUX MaMATHUKOB —
"HecpaBuennsiii Kapabaauu®“, "Menununckas Kuaura-KapaGamun" 3as3el [lanackeprenu-Llunumeuim u
"SAnurap Hayn" dasun (aynxan) moka3zaH BEICOKHI YpOBEHb MEAMIIMHCKON XxuMuu B Havane XIII Beka.
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2016 §erob 21-23 bgdEgddgodl
9390, bodoMZgEM,
BoBoM90s LogHmsdmMolim
Lodg3b0gMH™ 30b539M9b300
»096589MM3Y 3393900 ©d
3500 20dmy9bgdols
396L39JG03900 Jodosdo, Jodom®
3996mmgosls s dmdoxbogg
5Mqdd0", dodwgbowo
6.5900590L 5Mr0MMHYbM0
Jodoobs s gegdGmmdodool

0bbEHoGHWEHOL 60 ool 0dowgls

306539696300l 3MMAET>do

200035¢0Lobgdmos 999ga0
396560 dmbligbgdgdo:

International Scientific
Conference
“Modern Researches and
Prospects of their Use in
Chemistry, Chemical Engineering
and Related Fields”
Sertember 21-23, 2016, Ureki,
Georgia
The conference is dedicated to the
60" anniversary of R.Agladze
Institute of Inorganic Chemistry
and Electrochemistry

Following plenary lectures are
included in the conference
program:

21-23 cents0ps 2016 rona B
Ypexu, I'py3us, cocroutcs
MEKAyHapOHAS HAYYHAs

koH(pepeHins «CoBpeMEeHHbIE
WCCIIEIOBAHUS U TTEPCIICKTUBBI UX
MPUMEHEHUS B XMMHH,
XUMUYECKOW TEXHOIOTUH H
CMEKHBIX 00J1aCTsIX»,
nmocBsieHHast 60™-1eTHeMy
tobuneto MuctuTyTa
HEOPTaHWYECKON XUMHH U
AJIEKTpOXuMHUH UM. P.Arnanze.

B nporpamme koHpepeHIInH
MPEyCMOTPEHBI CIIEMYIOIINE
TUICHAPHBIC TOKITAIbI:

V. Beschkov, Institute of Chemical Engineering, Bulgarian Academy of Sciences, Bulgaria
BIOWASTE AND HYDROGEN SULFIDE — PERSPECTIVE RENEWABLE FUELS

V. Tsitsishvili, Ivane Javakhishvili Tbilisi State University, Georgia
NEW GENERATION ZEOLITIC ADSORBERS

K. Dossumov, Center of Physical and Chemical Methods of Research and Analysis al-FarabyKazNU,

Kazakhstan

CONVERSION OF METHANE OVER THE OXIDE CATALYSTS
T. Agladze, Georgian Technical University, Georgia
NOVEL TECHNOLOGY PLATFORM FOR SYNTHESIS OF MULTIFUNCTIONAL HYBRID

NANOCOMPOSITES

N. Vaszilcsin, University Politehnica Timisoara, Romania
ENHANCEMENT OF CATHODIC HYDROGEN EVOLUTION REACTION
USING PROTON CARRIERS

G. A. Tsirlina, Moscow State University, Russia
PLATINUM FREE ELECTROCATALYSTS BASED ON MANGANESE OXIDES FOR
ELECTROCHEMICAL DEVICES

S. A. Kirillov, Joint Department of Electrochemical Energy Systems, Ukraine
HIGH-RATE LITHIUM-ION BATTERIES: RECENT ADVANCES

T. Marsagishvili, R. Agladze Institute of Inorganic chemistry and Electrochemistry, Georgia
SOME ASPECTS OF MODELING OF PHOTOCATALYSIS PROCESS
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063M&ASG0S S3&EMAIBNLS0I30L

Jaebsemo  “bagsdmggmmb 936096090808 gPmgbmmo  sgegd00l  3336g.  Jodool  Lgos” 54399690l
bepogdl Jodomedo 3936096980l s B0 Jedomm, obymolin® ©s Gligem  9698%9; dodmbogmggdobs s
0bgm@dszogmo  Balosmol  Bsbsemgdols  Foddmwgabs  Iglbsdmgdgmos  bsdgosdzom  3memggoslmsb
Bgosbbdgdom. gsdmlsdzggbgdgmo dsbsemols dmzrmmds, gm®dsBo ©s dolo Fedmagbols Lbgs 3oMmmdgdo
'830).55]5836‘3;*\00 '35;3& oamh 3.)1)'31‘)01}36863@ 3;303&50)&6, .53(5(*)6363& (fbadl)(fbo '35;3& %’oﬁamoggao&nl;
{]Qiad(fbﬁ)m&ag‘f\n cgmﬁ)ao'ao (Sylfaen s6 LitNusx doﬁ)mgg@o Times New Roman ©5 066517015'360 ©5
ﬁ)'al)'ag:m égdl}@abohom[}oh), Microsoft Word cB.QOl) (*.dOC sb *.dOCX) Lsboo, 5.)]5.)%360 ©s B‘aﬁ)omabo
- '803—0)30)(4)0 aﬁ)ocgod‘amo (*.bmp, >kdlb, *.jpg, *.gif ©5 1)1‘)3.) cgoog:)aboh Lsboo. 1)0330503(4)00 B(fbo(fboaboh
.53(5(')(4)3601) Qohobaoﬁ)abg‘f\nogg F)aggodgooh 803(4) 6‘50’30@01’9’0636?]9'\"0‘5 F)mamﬁ)o h(%OGQéﬁ)(%‘aQO
{]Qiad(fbﬁ)m&ag‘f\no cgmﬁao(fbabo 1}.58033 35&‘1’)3, 01)3 1)153& @35603’360 amahal‘)‘aﬁ)abo. Chemical Abstracts-bs
(066517015-36 36.5%3) s bodsdoggmnl  @g5396s8mem  gn@bsendo (dotﬁm-ag:) s 0obgmoliné® 3536%3)
bBepool  Ggng6m009d0bsmzgol  s3¢me0  gemegdmmos  gs0m3smolifobml  Fobss@bmddogo  G9bdggdals
dc0bs@gds G039 965y

bastrgoszom  gmmgaoslost  Bgomsbbdgdmmo  Lsggsln®o  qbos  ogml  asestogbamo  Lsdsmggemmls
393609090808 gPgb o 83000300l sbas0dby “megﬁ)mo” 356330 Ne GESOLB0121115150495000,
Bs0©9bd0980 35300 oo 203851536.

INFORMATION for AUTHORS

The journal “Proceedings of the Georgian National Academy of Sciences. Chemical series” is
publishing articles in a field of chemical sciences in Georgian, English, and Russian, reviews and
informational/advertizing materials may be submitted after consultations with the Editorial Board. Volume,
format, and other details of contribution are to be discussed with the Executive Secretary; Authors submit
texts (font Times New Roman for English and Russian, Sylfaen for Georgian) of articles in a form of
Microsoft Word files (*.doc or *.docx), figures and pictures — as monochrome or black/white (*.jpg, *.gif,
etc.) files. To help Authors of scientific articles, standard Georgian, English, and Russian formats are
provided as well as other techical service and support. For references of the article in the Chemical
Abstracts (in English) and in the Georgian Abstracts Journal (in Georgian and in English) authors are
obliged to foresight substantial summaries in both languages.

Agreed with the Editorial Board publishing expences are to be paid at the Liberty Bank on the account of
the Georgian National Academy of Sciences No GES0LBO0121115150495000, identification code
203851536.

HUHOOPMALUSA AJISA ABTOPOB

Kypuan "H3Bectust HannonanbHoii Akanemun Hayk I'py3un. Cepusi xumuueckas" myOJIHKyeT cTaTbH
W KpaTkue coOoOIICHUS B 00NAacTH XMMHYECKUX HAyK Ha TPY3MHCKOM, aHTJIMHCKOM M PYCCKOM SI3BIKaX;
0030pHBIE CTaThH M MaTepUaslbl MH(POPMALMOHHOTO XapakTepa MyOIMKYIOTCS MO IMpeIBapPHTEIEHOMY
COTJIACOBAHHIO C peNakMOHHON Kosuterneil. O0beM, popMaT U YCIIOBHS TNPEACTABICHUS MaTepHama JUls
MyOJIMKAIUK CIIEAYET COTNIACOBATh C OTBETCTBEHHBIM CEKpETapeM; aBTOPHI JOJDKHBI MPEACTABUTh TEKCTHI
(pout Times New Roman st pycckoro u anriuiickoro, Sylfaen niau LitNusx 1st rpy3HHCKOTO SI36IKOB)
B BHJIe QaitnoB Microsoft Word (*.doc mnm *.docx), a pucyHKH, 4epTeXd U POTOCHUMKH — B BUJIC YEPHO-
Oenbix rpaduueckux (*.jpg, *.gif u ap.) ¢aiinos. [isa okazaHHsS MMOMOINM aBTOpaM HAy4dHBIX CTaTeH,
penakius nperycMaTpuBacT CTaHJApTHBIC DJIEKTPOHHBIE (JOPMBI Ha BCEX TPEX S3bIKAX, a TaKKe JIPYryro
TeXHUYECKYI0 mojuepkky. s pedepupoanus cratbu B Chemical Abstracts (Ha aHTVIMHACKOM SI3BIKE) U
I'py3unckoM pedepaTHBHOM >KypHalie (Ha aHTJIMICKOM M TPY3MHCKOM S3bIKax) aBTOpaM Cleayer
MPEAYCMOTPETh CoJiep KaTellbHbIC pe3loMe Ha 000MX SI3bIKAX.

OmnnaTa pacxo;oB MO MyOIUKAIMK TPOU3BOUTCS MIEPEUHCICHIEM COTJIACOBAHHON C KOJIErneil CyMMbI Ha
cuér HammonanpHoit Axamemun Hayk [py3um B Oanke «JIubGeptm» Ne GESOLB0121115150495000,
uaeHTuGuKaMoHHbIN Ko 203851536.
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	Georgia is rich in significant mineral resources – barite, petroleum, natural gas, manganese, arsenic, copper, gold, mercury, medicinal mineral waters, Black Sea reserves of hydrogen sulfide etc.
	In spite of this fact, on the modern stage of society development, under conditions of ever-growing deficit of main strategic mineral and organic raw materials (metals, coal, natural gas, petroleum) on our planet, increasingly actual becomes searching for ways of targeted use of secondary resources [1] and accumulated wastes and creation the base of cheap raw materials resources. These are not only additional technical-economical reserve for any inter-country but encourage solving a number of ecological problems too.
	There are appropriated two tendencies of our researches:
	 Use of natural resources and secondary raw materials in order to obtain various compounds and materials with specific properties;
	 Development of advanced and economically feasible technologies based on these resources.
	 Isolation of strategic metals - manganese and arsenic from natural resources and secondary raw materials; obtaining compounds with specific properties based on arsenic and their use for preparation of ecologically safe hybrid materials [2];



	A great importance in the investigation of the geochemical regularity of element migration in the Earth crust, reservoirs and soil is given to the transformation by microorganisms of manganese and ferrous alloys/compounds. In this respect, special role is played by heterotrophs being revealed by their rapid development on different substrates and ability to change pH and Eh of the environment, produce organic acids, ammonia etc.
	The objective of our study (Dr. Rus. Gigauri) was the Chiatura manganese deposit of Georgia and its tailings. At present 47 % of the Chiatura deposit is represented by poor ores of different type, its tailings being in the form of slime or dust [1].
	The application of the avialable recovering technology, consisting in the treatment of ores and tailings with the concentrated sulfuric acid, is connected with great difficulties:
	1. The employed concentrated sulfuric acid is rather costly and it is can not but tell on the final product’s cost; 2. In terms of ecology, the presence of both liquid and solid production waste (tailings) is completely inadmissible. Such outdated technology is the main reason that the plants production waste accounts for thousand of tones.
	The advantage of the elaborated method is that the production is waste-free, enviromentally sound and the final product’s cost is low.
	For the purpose of reducing the length of the process of manganese recovery from poor ores and tailings and making it low-cost the strain thiobacillus ferrooxidans and pyrite concentrate (Fe2+ - 57.2 %, S – 46.2 %) were used as the energy source/nutrient medium. The process is combined – thiobacillus ferrooxidans oxidizes pyrite producing FeSO4 + H2SO4 (pH - 2.5). Concurrently, a bacterial metabolite – oxalic acid is being produced. The obtained products are considered to be strong reductants of manganese dioxide and solvents of manganese sulfate carbonate.
	Figure 1. Growth dynamics of thiobacillus ferrooxidans and Fe2+ oxidation intensity (25-350C)
	 
	 
	The interesting results are obtained (Prof. T. Marsagishvili, PhD E. Tskhakaia) [3] in terms of use of hydrogen sulfide for creation of alternative fuel element. This gives additional incentive not only to rapid upsurge of economy for country but besides is created the new, ecologically pure source of energy which will take the place of petroleum fuel on the traditional market.
	Consequently of appropriate calculations and researches was established that it is possible annually obtain supposedly 100 billion kilowatt/hour electric energy and 70 ton pure sulfur by means of reprocessing of hydrogen sulfide. The significant fact is that hydrogen sulfide can be used as fuel-energetic purposes, in petrochemical syntheses and in production of mineral fertilizers.



	Scheme 1.
	New bioactive compounds and mechanically steady antimicrobial/fungicide coatings (Fig. 3) stable towards isothermal aging and complex action of moisture, air oxygen, carbon dioxide, UV and visible light based on them using of local secondary recourses were created. These composites are targeted for long-term protection of museum exhibits and various natural and synthetic materials from non-controlled biodegradation [5].
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