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9306mdoggco alig gimmmaon®o mgsembsbOobomss.

badgeagobm  mgeelsb@olon, ©oe abBg@gll Gocdmawagbl (3gmmomngdols dmbdstigdss  (3er3bomo
6336053980056 3d0dy monmbgdol (AS, Pb, Sn, Cu, Cd, Zn, Ba s bb3s) s mezsbgmo Bmdlobgdols

7



33500 89R0JNI30R0L B0D03IA0 RS M@MdS6IR0 J0FN0L 06LBGHOBIBOL FBH(I3Id0 2013

393mbsygebae, Mobogolsig sbgzg Bgbadmgdgmos dmbadtogo (39memomgdols bagymdzgemby dozBmbobgdmma
30lmA3963)-0mb3ndma33emgmagdols Labols Jscrorgmo 361935658900l 3gddbs s asdmygbgds.

bagn®amgdms,  3gmmomgdol  asdmygbgdol  Igbsdmgdmmds  BGsgdsBmmmgosdo,  s€EsBsbgdols
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FEASIBILITY OF APPLICATION OF NANO-ZEOLITE MATERIALS
IN MEDICINE AND PHARMACY

Vladimer Tsitsishvili, Nanuli Dolaberidze, Manana Nijaradze, Nato Mirdzveli
SUMMARY
The paper considers the fesibility of application of zeolite materials at low doses and high efficacy as

medicinal preparations in therapy and surgery, stomatology practice, for exposure and treatment of
tumour formations and in other fields.
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33930 Bgegase  s@dmbbes, Hmd Fymol mdmdmon  sEln®dzomgmo  dmgmemmdol  Fq3badols
dmsmo  bastolboo  asdmodBgzs  goadlodol  Bodol  (3gmmomo,  sdszg  (3gmemooby  9g0dRbgge
selm®dogmo  Fmbsbfm®mdol  mam byoegee  domfgze; gb o0doo  s0blbgds, ®md  gogodlogo
bslbosoegds  dmfglitoggdmmo 390330 23630056198 mmo
Loliggdoo [7].

3bsem3030L b mddg@sdo Bogs@olBemamo 9Mmasbbmdomgdosbo s@bgdo deryfglcoggdgmo s

badgs6bmdagmgdosbo  s@bgdom s Bme0sbo

Fgboaonmos, Gy Igbsdsdolse s390bodl Fymolb dmegzmmadols BomsboJdoormbsernsbmdsls.
3obm3Bomemmogolngol selm®dionmo dngmmdol Bg3bgds gudim babgtdmogos s Fymol

oOndmol  sebo@d00lnbsc0sbmds  uee  ©sdsmo gomadbodmsb  dgostigdom, Gz dalo
dsmaenbomo(30m39d339mmdomss  asdmfggmmo. BsBe®gdnmos a®sz0dgd@omo sbamobo
gbGoma 3. (390m00g80ls a@sz03g¢G0mmo bsgmabo.
{Jmbols (33em0emads, %
921696
S 93006883305 693006885309 dBJPIN°G0°
CtR 12,28 11,05 90,00
PSH 14,44 14,30 99,03
AG 10,52 9,04 86.02
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3bAomoEsb 3 Rsbl, 6ma Gommongdals  mg@dnmo  ©sdndsggdol O™l gsdmygmgoma  Fymols
399339005,  sELmAd(30000  dSmEAI6s, yggms bsgamagzo 60dndolmgolss Bglsdmgdgmo. ©gdoe@sdszos

dbgdé0g  gomodlbo@ by 3Msddognmee  Fgdpazeco  3Om@glos. sEbm@dzommo  dmmerambols  seeagbols

dbcog Fgboaegs (gmemomngdals  obrogomsmn®o  bgonddgeon, Jodogo Fgeagbormdon s slggy
©g30MsB)s(300Ls s dElmMd00l RsBedadols 3oMmdgdomss asb3otimdgdamma.

Fgemols oG dmols dnsbm Jdombstr0sbmds asbboemamo  (3gmmomngdobogols  dgadegds dgdegan
030l dobgegom §s63mgeeaobmm:
gomadbod dgd;33gemo  Jobo> 3mabm3gommemod dgd;3zgmo  Jebo> sbsgn (30339933900 Jubo.
33335030 Bohodgdamo  g3magol  Bgegagbo  dgodemgds  ogol  bsggdgamo,  LOgdd ot
396Lb3s390m  (39mmomgdby, Fymol Ao dmol selm@doals msgolgda@gdgdals asmgsemalifobgdom, o3
05530 5bm®d96@ 900l 3GsdBozmmo gsdmygbadols 306mdgdol asblsbrmgmol.
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INVESTIGATION OF WATER VAPOR ABSORPTION CAPACITY OVER SOME NATURAL
ZEOLITES OF GEORGIA
Vladimer Tsitsishvili, Nanuli Dolaberidze, Nato Mirdzveli, Manana Nijaradze

SUMMARY
Dehydration-adsorption issues of natural zeolites of Georgia —clinoptilolite, phillipsite and analcime have
been considered with the view of their further practical application.

UCCJIEJJOBAHUE MOTIJIOTUTEJBHOM CIOCOBHOCTH MMAPOB BO/JIbI HEKOTOPBIX
MNPUPOJHBIX HEOJUTOB I'PY3UN

B.I".Iunumewm, H.M.lonabepunze, H.A.Mupazsenu, M.O.Huxapanze
PE3IOME
PaccMmoTpeHs! BOIIPOCH! JAETHUPATAIMH-aCOPOITHN TIPUPOIHBIX IICOTUTOB | 'py3un — KIMHONTHIIONHNTA,
(dbummncuTa 1 aHAJIBITIMAa C TOYKH 3PEHUS UX MPAKTHIECKOTO MIPUMEHUS B TATbHEHIIIEM.
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30396 (303083000, 6367emo EMEsdg@0dy, 336565 Bogetrsdg, BoBomos do®d3gmo, Bsmoas babstsdg®
*"d"do facgoemols Jagmsobols bsbgendfoger  m9baggmboidgdo

FgbFsgmomoas  bsdedrmggmml  3769dM030  (39meomgdol-gamodloBols  ©s  sbsgnz0dal,  0mbdodm(zgmmols
394s60Bdom  g3630Omdgdnmo, sdBogmds Moy dommmaon®  3Gm3glgddo; G 83 (3gmmomgdol ©s  dsmo
3c0093035(30900L  bmggemol  dg@bgmdedo, dgeo3obsls s Tbgs ©sagd8o  asdmygbgdols  Bgbadmadmmdsls
0dg93s.

dorgme FemgdBo  sgtimgomo  dsbams bsomse 3B g3gmgdls dmbgdtogo  gomodlo@ol, sbsem(z0dols
s dsmo  dmEogn (30900l domemmzaon®  sJdogmdsty  I3gbstigms  smdm(3g6gd0l  asbzomstigbols s
3emEnddogemdols Boweol 3Gm3gldo.

goeodlbodo e 3sbnm-sbsgmgdo Fs3ndmdals (39mmomos, Gedgmog 3sdmygbgdolsmzol Lsgote
GamEgbmdom  smdmBgbomos,  Gemamé  dbmgmoml  Lbgsesbbgs  J399s6090  oby  Lagedmggeomls
Boodmcasty [1].

316586030 (39meomgdol  0mbdodmzzmomo  mz0ligdgdol  Bglfegemsl  dmosd oo gnGeemads
9dames ©8 gd393> ©egbsi. (3bmdamos, GBI gogadbogo FeMdmswagbl 0mbdodmdzgmgel, Gmdgmo(s

bslbosoegds 3339060 Lgmgddon@mdon By s Gudgdafems, gghseo monmbgdols s  sdmbordols
39B80mbols  3odstrn  [2,3].  Gepgsb  dmbgdtoge  (39mmomgdol  doGsdodgdnm  gmemdgdby  somgdals

sElmMd30s 36 dodeabstigmdl gl LaBeemgdsl  g39dmasl  gogstsmoma  (3gmmomgdols  domgrmgomo
3J&0gmdals 0mbdadm(zgmomo dg4s60Bdol Fglebyd.

baJotrmggmmBo  ge3di39eadmmos  goamadbodol  osgabgdogmnco  Fodo. o0go  ©s383B065dmmas
bzol 37 396036 7@-sbsemgd §s63c6543653msb (sbaem(30bg, ame0s).  obgBsrmgdowsh Bomoadbodmsb
sbmgotegds  mabs  dobghsmgdo,  3odmgbgbo, dobeg@ol  B3sBo, Jedlo s Tbgs  (3gmmomgdog
(JQOGO')S@OQO)QO@O, 330@05;30(550) [1,4].

33536'80 gomodbodol  dsmsemo '338(333@(*)60 (60-90%), Fogsgtobemgdo  bgemddmneol  wos
dbgds,  Jodogeo  Ygdeeggbrmdsdo  olgmo  d33gdego  gemgdgbBol  FsMdo  Memegbmbon s lgdmds,
Gmgmtoi  gemondas; sbagg s6bgdol Lsdgsbbmdogmadosbo  Lob@Bgds byl qfygmdl, Igbstiols bows-
33630086980 bsmzol,  Aobmlgg®mdo  gsblebmgtrmmo  gmols  @gg0dol  FqJdbsls s 3sbsdoGmdadl
gomodbodol  bomgmol dgn@bgmdsdo  asdmygabgdsl, Gmames  I3gbstolsmgol Lagodem Tbgs 33390530
99396890000 gsdmapegdnmo Lsboo olg sdndsggdol astrgdys.

gomodbogo bsbosmpgds dsmsgmo  0mbdodmzgemomo  Bg3semdon, dmbgdcogo  gommadbogndolsmzgols
L& 0mbdodmzzmono  Bogsemds 1,5-2-%q6 3908 306y geobmdgommmo@ols s dmdegbodols
s smqdsgynds 3 83[]3/3 [5,15].

gomodbod by 0mbdodmggmomo  Ggsdiogdol  dsmoeemo  LoRdsty  mdgdgle  gsbolsbrma@gds
3600bBema® Lgenddgasdo Fglslgmagmo gebx@gdols s @Ogdol Bmdgdom, s bsdgzsbBemdamgdosbo
sbadols  Lob@Bgdoo.  0mbdodmzgemols  3obgdogol  mszolgdm®o  dsbslbosmgdmgdo  asbs306mdgdls  dsbby
d0dobsty, Hmame 3Omiglols dsmsen LoBds®gl, olg Bgdig3eemdsl, G sOlgdomse  3s6bbgsgwads
mobs  dobg@smgdbg  30dwabstrg  0mbdodmsgmmalisgsh. gl Gmgmei Fabo  3ebdbsbrggmos  boswsgols
d0dm(33emols Bg3semdols.

Lbgs (9meomgdalisasb 3361B3539800 gomodlogols 0mb3dodm(33emols 33615 3o gdmemo
36033b69mmgsbo  msgaligdndgds  dzzgm@0  Lgmgddonmds  dbbgomo  gsBombgdals  dodstio, Gedemgdocy
dobgMeem®o Lslimdgdol dodomswo  dmddgeo Bogzmog@gdgdos. gomadbodol 3@obgemamo b onddmeol
0330l9dM0  sagdmmgds  asbs30cmdgdls  Bogss@obBem o o0l mos  37bgdsl 83 gsombgdols
03b6©s0sbmbdom Rsbs(33mgdobsmgal, gdwamddo bosesado msbpsmsbmdom  gsesligrmsl, sgg@bgdl Gs dso
333m@B)sbsl  a@mbBols ©s (3000l Fymgdom.  sdgosb  3sdmBpobsdry  bEwals  Lslmdol  demddgegdols
bsba@demogmdsl.

dsmaemo  dodmggemols  Bgzeemds,  bgmaddonemds  gemondols s 8dmboygdol  dodstre,  sbgay
d0dm(33emols Gg8d30900L dsmaemo LoRJsrggdo LsBmsemgdsls 0dmgzs gogmadlogo gsbzobommm  Gmame
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60300320l 380Mb G0 Fqdsanbaemo. 3dsbmsbsrq  Lslme 08 Lakocmadol 810006272530, x0modbo@ols
©R330b  gohomby 0952300902 39 LobgO3e J 0906393 Bowodbod
Fobsliom, 0mbdodm(zgmom, I(396s0lemgols bagodm 33398830 gemadgbgdom, asxgdads.

96396039680 3o A3zgbl dogd @sEagbomos  gomadboddgdiggmo  Jebols (gmeools  Ggaombo,
Fnbamols mdsbo) dommmaon®o sgdozmds, GmIgmai 3sdmobs@ds dsmbgmmo gnem@yn®gdol ogEobs ©s
3ogolembols [6,7], Gofdsdob [8], domdgdermmo dsbsliosmgdmgdol asmdxmdgligdsls ©s dmbsgmosbmdols
Besdo, GmIgmo msbbzgemsdos slggg oldsbsbol dmygsbolsl boswsgdo  gogmaldbod dgd;zzgemo  Jobols
Fq¢9600 domgdme Bqegagdmsb [9].

333 mGgd0l dogé [10], sbgzg 6sR3969808 goemadlod dqdzgmo  Js60ls ©sdsemdmbagemash Boswsa by
FgBsbon  dobgsgrgio  Lsbmdol  asdmyggbgdol  as69dy  bogMol  gumdn@ol  dmbsgmosbmdol  bewols
Fgbabgd, G sbggg gomadbodol bEOnenmo s bbgs msgolgdndgdgdomss sblboemo.

R3gbL doger RsBetgdamo ogm 33mgze sbagr30ddgd339mo Jsbols sdmbogdosbo ggm®dol asdmygabgdols
Fgbsobgd bossado, GmIgmoi o asdmodhgzs ds@smo bsgmgogdadom, ool Gbo  gsgobggdo, bbdo
Badg Og8dpoom. Lsdndsm  omgsmobfobgdes  godeobs ©s 3sBolmbol  gnm@aeol dmbsgmasbmdsby
316966030 6303080l $3mBoydosbo gm@dols asgemgbol Bgbffsgmsl [11].

9Jb39¢03963 0 asdmygbgdgmo  ogm  sbagm30ddgdzggmo  Jsbo  @slsgmge  LsJedmggmameasb
(Jnosolol  Ggaombo,agemsmols  mdsbo) . sbse(3080ls  Js6Bo  (39meomols  Fqd339emmds  70-80%-0s,
©sbs@Bgbo  3m33mbabBado  dmbBdmGogambodo,  gemsoBo, dobrgol  d3sEo, Jmmeodo, JoBomba®
3905003 96em13530 361935000690k baBerodo. sy0bes, Aed 33cmbogdoo 239%96g-07mo
¢6¢Q808838(333@0 doﬁols '33({3)05015‘515 600;303'30 3o(3)015m5015 300]5&3(}\*)0060060 33@)&0\) aoo%oﬁggo, 30;35)3
dobgtsemndo Lol dadoo  ©sd78sggdnm  bospsgby. slggg smobadbs, o0gogzy 306md3880, dsJlodsemdo
dmbagemol smgdols O™, ghmo 330600 Fgdmgemgdemo [12].

30639 390mligbamdols  3Msddogsdo  gedmsgmanmo  ogm  sbsem(300373(339emo  Jsbol  gsgemabs
3080l dmbsgmosbmdaby.  9Jl3gM0dgbd ol Bgrogagdds  g30Rggbs, GAmd  sbs(303d9d;339m0  Jebols  BgBebs
bossg o sEgdomse  dmJdgegdl ool BOs-3sb30m8M908By s SAmEYJdonmmdstyg, dabg@srrne
Lol dorsh Fnmatigdom; Gz 0dmgzs adol Lednemgdsl, Gmd dobgdsermmdo Lslmdgdol bsgemse §36am
Q9Mdgeme  dggabgmdsado  asdmgoggbmm  dmbgdMogo  sbams0do s dogommo  gimemaon®se  dolsmgdo
3eeendgos [13].

(30;303150@015 UGodoQﬂﬁ)o m301§325¢ Qa.}oggﬁméoﬁ)a&ﬂm cBmF)aonao .5858(*)15(336(*);3&6 'amoﬁmdmls
am3060(gsmdseo,  sdosgo  ©s  Lbgs  3OmE7ddgdo  asbmdtog  dpgmdstgmdsdo  [14], 8306098l
I93bmggmgmdols 539c3dqddo dalo, G@ymE EqbsEMEBEL  3sdmygbgdols Fgbsdmgdemmdsl. sdmbordals
do@omﬁothao ©O0E0 h%’t{mc&}oh 6‘)8(" 3o cBOQ:OSB()(S)OB

a3dmgabgds Bgbadmgdgmas, GmgmEyy 33mbomdol s ombolspdo oo 0mbdodm(zzmols Bagsemdols
3Jmbg  0mbdodmd(33emgmols,  gga@dg@rmmo  dgnEbgmdols  Rsdeobsty  Fymagdols  gele(fdgbose  sdmbogdols
do@omﬁoh&oﬁ.

gomadlogol 353cmgabgds Bqbadegdgmas 030 900 30-d0cErmg oo 36 9dqdols
303l y3gdee. LFMsggs  gomadbodolbs dbbgomo  3o@ombgdols d0dscim,  domgomgogdo  dsbsrgdowsb
(Lolbemols  3gmsbds, Botrn)  Igomgdols  3eb(396¢@0cmgdols  LeBmemadsl  odmgzs. ogogg  LFGsggs
3151‘)30;::0 da@omGa&oh, &9, ({3)'2](55380%’.50)0 ©d %86.5;30 Qommf;aboh dodséron 3061}075Q36m3h
gomodbodol  ©sdeg  030LgdsL,emdgmoi  gsdmobsdgds  Bmdlogndo  monmbgdols  gsdmygsboor  39-
6oFemazol  BMsddowsb. gomadbodol  dmemagsmeg®-boemmo  mgobgds  go  godmagds  gsdmygbgdmemo
04651 Lolbmol asbsfdgbose Fmdlogn®o 6o3mog@gdadoliash. sd33s6s@ RsBe®ndmmo 33mgzs 1hggbadl
gomodbodol  3603369mmasb s dBogmdsl Moy domemgod  3Gm3gbgddo,  Gmdgmoz dolo
0mbdodm(33momo s sbm®dionmo m30lgdgdomss 3s630GHmdgdmmo.
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ION-EXCHANGE CHARACTER OF BIOLOGICAL ACTIVITY OF PHILLIPSITE AND
ANALCIME
Vladimer Tsitsishvili, Nanuli Dolaberidze, Manana Nijaradze, Natalia Mirdzveli, Natia Khazaradze*
*Akaki Tsereteli Kutaisi State University
SUMMARY
Activity conditioned by ion-exchange mechanism of natural zeolites of Georgia —phillipsite and analcime
has been studied in a series of biological processes, which enables us to use these zeolites and their
modifications in agriculture, medicine and other fields.

HMOHOOBMEHHASI IIPUPOJIA BUOJOT MUECKONH AKTUBHOCTHU ®UJLJIUIICUTA U
AHAJIBIIUMA
B.I'.Iuuumewiu, H.M.lonabepunze, M.O.Humwxkapanze, H.A.Mupazsenu, H.T.Xa3apanze*
* Kymauccxuu I'ocyoapcmeennwiti Yuueepcumem um. A.L{epemenu
PE3IOME

N3ydena akTHBHOCTb, OOYCJIOBJIEHHAass MOHOOOMEHHBIM MEXaHH3MOM, IPUPOAHBIX IIE€OJIUTOB | py3un —
(WIIMIICUTA U aHAJIBLIUMA B PAJe OMOJOTHYECKHUX MPOLIECCOB; YTO AA€T BO3MOKHOCTH MIPUMEHEHS STHX
[IEOJIUTOB U MX MOJU(UKAIINI B CETLCKOM XO3SIIICTBE, MEUITNHE U APYTUX OTPACIIAX.
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Fgmmedols dgmmeon domgdnmos amgodedgdiggmo  gmobmdBommmogol sbsmo Bodol dsbsms. dopgdmmo
3sLamols bergddncs s sebmdgonmo mzolgdgdo Fgbfsgmoamos Ggbdagbmragtsddmdgdernmo sbamobals
s Fymol  mOodmols  sebm®digool  Igmmeon.  gmgodmedgd;zgme  gmobmddommmogol  asdmggbgdom
dmdbopEs  dgBmbols 60dn3dgdo s asbolsbmz®s dsmo Ipadsmds ™ol bemgmb Lbgsesbbgs  gmmdg®gdals

30ds6m. g3dm3e0l Bgrgagdols dobgegzom gmaotegmmong@o dsbsms  Fgledmgdgmas gsdmggbgdmmo odbgl,
GOame( (3999689008 ©6sdsE0, BB MEMBonmo s domzoEnGo 0z30bgdol 13386086 nmgdals dgBmbgdols

dobsegdsc.

sboggmos  bapgmdgdol  dgBmbol  0sBozgdo  9dudermedeool  3GemiglBo  gsbo(zeast  gobozmeo,
Jodondo s dommmaon®o  BsBmegdals  bgdmJdggdsls, s 0393k s @sbosbgdsls s Bgdgmdo
9JB3e B s0obsmzals  asm35030b9dsl. dgBmbols 0ss39d0l  @sbasbgdol dobgbos gmBImbos, G@Igemacy
dobgb-I9gamdtog 393306 3os  (3bmggmms  Lagmdgdol  g3b0mbotigdslimsb.  dgBmbols  0sde3by
gobognco 6990499009801 Fqe9350 {3 Jdboen 30 3603Bs¢198 30 bogds sbmggmos
b039m3gngzgmmdals  Ladmmme  3Gmenddgdol  (Bstwo, asbsgsema), bspgbobggdisom  LsBmsmgdgdols,
do30mmGas60bdgdol  Bgmfgzs s Fgdwamd  ge3d(3gmgds  (3e3omsdgdols  ©s  gmegdols  d9839md0m)
393 mbol  Lom®dgdo, sz offgggl  dobo  ggbJombsrgdo s OB gmo  dsbslosmgdmgdols
30egdsls [1-3]. s@b086memoEsh 3s3m3rabstrg, bssddgbgdme 3mblEGndsonmo 9emgdgbdgdal, 39Mdme
03900, ©3B0sbgds-asm35630Ladaliash o338, dgBmbols  LegdbdeomsBeom  dsbabosmgdemadols
3570xmgbgds s gsdmygbgdol  BabgMdmogmdol  gabtws  sddmsemdo  g3mbmdogno  360d3bgmmmdols
30 gdass.

bBodosdo gobbommmos (39996@ 0l gmaotedgd;zzgmo  (3gmmong@o  ©sbsdsBol dgdndsggdobs s
dolo gedmygbgdom olgmo dgBmbgdals  domgdol Ygledmrgdemmds, Gmdgmmsi gsshboso domzoeyo s
b0 MG Baeo 030lgdg00. 83 m30Lgdgdols  g3ebgdols  Loggmdggm by  bsBgabgdos  gdmdeggdmmo
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boJotroggemm  dropstos dbgddngo  (3gmmomgdom,  Gemdgmns  3sdmygbgds 05653906m39
Lsd396gdenem dsbsemgdols  Fotdmgdsdo dgBee 3G9L3gdBommos [4]. 376gdc0g0 (39mmomgdo 3Ol senE®
3o@sgomgdam  seomdmbomosedgol Fomdmsgqbg. dsmo 3Golgemamo dgbgmols bgenddaes dgoisegl
Bog3e609mg3938L, Gemdgmoi ©8393900mo  3dzm msgolnnmee  dmd@smdols 3Jmby  0ombgdls s Fymols
dorgmg3megdl. Lobogbado  (39mmomgdobsgst  gsblbgsggéom dmbaddng (3gmmomgdls gsshbose  IgmEswo
BmE056mds 864 Igbergmdgdo, Gmdgmms bmdgdo 10 656m3gHOl  smgdsBgds [S].

(99960l amaomEdgd3gmo  (3gmmono  sbsdsBol  dolsmadsm  asdmyabgdmmo  ogm  37bgd®og0
GaOmomo  —  3mobmdBomamoBo  (bsstrmzgmm, sb306dols  sEgordEgds®gmds). (3gmeomm@o  gsbols
399(339emmds  3emabmdBoemmmo@ols 6039d80  Igeggmdls  55-65 %  Bmoemgedo.  Bglfegzmomo
3eobm3@ommmogol  Jodommo gogqboenmds (mJlowgdols beboo) Bgdwgans:

0,06K20'0,3ON320°O,1 1CuO'O,12Mg0'0,18F6203'0,03Ti02 o 0.02P205 hd A1203 o 4,59 SiOz o 1,18H20
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GoOmonn® sGbgddo  amgodebsgPmgdon  as®3397mo  3mbozogdol 393988 dommomygdls
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LG sgmomos  3maot8gd;339m0  (39meomols 3sdmygbgdoo dmdbsgdme  3gBmbgddo  Le gmgsbo
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030l 386ds3emmbsdo, (29:&2)0(: 39939680l 30639030, Bg@hgnmo Legml  3am@negdol  gsbmgs,
ol 'aaaggaaoe MONMY N 1506?(,&(4)0'30 gao@)abo 5 3Q ﬁoSUd-debob BLbsto (KNOa-Za, KH,PO,4 -1 3
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b 3mb@3)Ommm 60dndgdo opgdmes 3gBM0ls xs35830 sliggmadmem gomB@ol Jemsmebg, ®ol I9dmagass
x33580  60dndgd0m  0sgbegdmes  qdbogsdm@gddo, ob@gdmes  ag@dgdmmse  ©s  gfmo  ozgols
33635303580 06 370s(300bmzol  gmabogdmes  mg@3mbBed do (29+2)°C 3993963870l 30635630.
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393m(30l EsLETmadols Fqdeaa BoBedes 60d78gdals sbaemobo-smgsmog@gds K9 asbsmadols 4399
Bgm08650989m0  mzsmom, Fgdegy Imgtmbimdals J398. mommgmmo 60dyndo Im{dmgdmes dpgMsmdsty
beagmgdols d0dstrion, dsmo  gabzomsdgdols  0b@g6logmdol  dabgmgoom. boggmgao 60373980l beagmgdols
dodstron dpadsemdols gaeligdols Fgmgaqdo dmzgdgmos (3bGomgddo 1 ws 2.

abeamo 1. dbadtr0go  gemabmdBommmogol dqd;339mo dgmbols 60d789d0ls draGsmds mdols
begeagdols dodscron

dals bmgmgdols 60343530l daGoemdol Fgasligds mdol 30l bmgmgdols dadstro
3ot bmgmgdol dodstron, dogMamdols abslosogds
dagmo aob@ 9.049-91-0b 3obgozom
Aspergillus flavus 4 36333 M300
Aspergillus fumigatus 4 56150035000
Aspergillus niger 4 5633 M50
Penicillium natatut 3 )
Alternaria alterna 4 56150035000
Cladosporium 5 )

LI 2. 30306000 dEogo(30M9dMm0  gmobmdomemoBols 393390 dgBmbols bodydgdols
33 M3mds mdols e gmgdols 30dscro

dal bmgmgdol 60373930l draGopmdol Bgaasligds mdals dal bmgmgdols dodsGron
P ) begmgdol dodséron, degMsemdols esbsbosmgds
dsgmo aob@ 9.049-91-0b dobgozom

Aspergillus flavus 1 3350
Aspergillus fumigatus 1 )
Aspergillus niger 1 )
Penicillium natatut 1 3350
Alternaria alterna 1 3a o0
Cladosporium 1 330

doegdmmo  Bgegaqdals  dobgregom  dbgddogo  (39mmomgdols  gmaoteon  dmeogoadgdols  Igogase
dooegds (398963900l s6BozmOmbommo s domoen®o  mzolgdol  ©s6sdBBO - amgomEsgmmon®o
dsbsgms, G@Igemary glsdemgdgmos 4s3myggbadmeo 0dbgl, b3g30s60867madals dgBmbgdols dolsmagds.
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SULFUR-CONTAINING ZEOLITE SUPPLEMENTS
FOR ANTI-CORROSIVE AND BIOCIDAL CONCRETES

Giorgi Tsintskaladze, Omar Lomtadze, Manana Burdjanadze, Tamar Sharashenidze, Vakhtang Gabunia,
Nunu Shalvashvili

SUMMARY
By using the method of fusing a new sulfur - zeolite material was obtained. Structure and adsorption
properties of the material were studied by X-ray diffractometer and of studying the adsorption properties
of water vapor. Concrete samples were prepared by using sulfur - zeolite material and their resistance to
different cultures of molds fungi was determined. Based on these results, developed sulfur - zeolite
material can be used as additives for the cement to produce biocidal and anticorrosive concretes special
purpose.

CEPOCOJEPKAIIUE HEOJUTHBIE JOBABKH JUISA NIOJYUYEHUA
AHTHUKOPPO3UMHBIX U BUOIUIHBIX BETOHOB

I".IL.0uankanamze, O.I'.Jlomtanze, M.H.bypmkananze, T.B.[llapamennnze, B.M.['abynus,
H.N.1IanBamBuin

PE3IOME

MeToioM CIUIaBJIEHUS TOJNYYeH HOBBIM Cepo-IeONUTHBI MaTepuan. CTpykTypa U ajcopOIHMOHHBIC
CBOWCTBAa TOJYYEHHOrO MaTepuaia ObUla H3ydeHa PEeHTreHO-Au(GPaKTOMETPUYECKUM METOJOM U
HCCIIEIOBAaHNEM a/ICOPOLIMOHHBIX CBOMCTB 110 MapaM Boabl. [IpuMeHeHneM cepo-1Ie0IMTHOTO MaTeprana
MIPUTOTOBJICHBI 00pa3lbl OETOHA W OMpe/ieieHa UX CTOMKOCTh K Pa3HBIM KYJIbTypaM IUIECHEBBIX TPHOOB.
Ha ocHoBe moONMy4eHHBIX pe3yJbTaTOB, pa3padOTaHHBIA CEpPO-ICOJIMTHOTO MaTephal MOXKHO
HCTIOJB30BaTh KaK 100aBKHY LIEMEHTa AJISl TIOTyYeHHsI aHTHKOPPO3UHWHBIX U aHTHOAKTEPULIUIHBIX OETOHOB
CHEIUAIBHOIO HAa3HAYECHHUS.
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STRUCTURAL CHANGES OF SCOLESITE AND POSSIBILITY OF ITS APPLICATION

Giorgi Tsintskaladze, Nana Osipova, Tamar Kvernadze, Manana Burdjanadze, Tinatin Sharashenidze,
Nino Burkiashvili

SUMMARY
Structural changes of fiber zeolite — scolesite (Georgian origin) after its modification by acid has been

studied. On the bases of these changes, application of the above zeolite as a fitting micro-additive in
building materials has been shown.
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s@slsln®ggmo  a3g@@omo  dmgemgbgdo (G0 G30bols  0mbgdols  sgemzgds-3gdmliopg®embo,
IBsdmen@o  36m3glgdol  Bgugdbgds  mGas6063do),  sdsl msb gl dGsgsmo  edgsbels
B}96J(30mb0ogdols dcmdems, Lsdmmmme 3o dsomemmgos.

onembog@sdonl  3Gmdmgdgdol  d33emazeto  dqsbogMgdo  dMegememasbo  ©s33063980L  Bgrgasce
d0300696 9060 3369rmzseb  sligabsdwg — mbse MEAaboBIdo  doBmgmgdgbBgdo  TgBsboro  mbrs
06l Fbmemme  domeoasbEgdosh  gmm®Eabsionmse 99393806098 mmoa,  Bgmsim@o  Lsboo  [5], G
3353060363l Ladgn@bsenm  LaBmemgds@o  mommbols  msgolngsmo  0mbgdols 36 ligdmdsl  (ommbols
0mbgdo  bgmed  6sgemgddo  Bopsygmddmglin®,  s@sGgsd00lnbscost  3mBoz0gdty  0dgmezgdash,
bsbosmEgdosh e Jlon®mdon, dsmsmo domBgmfzeemdon, 3sGase s0030l98086 MO0l d0ge).
3bo ool gomgamolfobgdon  3Gmdmgdol  gosgsdo  msgolo  fgmomo  Fgpdmoas  Fgo@ebels
sbgebggmol G3060l Fgd(339mds dmEoggogs30sd — G30bs — gEdBmbs sligebagemds, Gmdmol domgds
o6 983l gmmolbdmdls:

L sbgsbg39mols dmeogogsBem®al, F&— goaddmbs 3mddmagdlol Lobmgbo.
2. Fe — goqddmbs  3m33mgdboon  sbzsbagmol  dmwogozodgdol atom Fe — gémdeobs -
sligsbagmol domgds.

330930l ™09 Bg@hgmemo, ™E3sbobdal dgBedmemobddo sJBogdee dmbsfoemg bsg@mo — D
(3(4)‘3(]@)0')%& pH = 9,00 — 11,0 ©5 35°C 306(')2536'30 6)506015 8060@0)&6 (FeCI2-4H20) %’oﬁ)ﬁmja&ﬂs
sbombndo  dmbgdol, Gyomdo godge  bBlbse  3md3emgdll, @mdmol  gemgdgbdm®o  Igoagboramds
(o®dmpggboemas 3bA. 1 Lsboo.

Gbﬁo;:)o 1. 63060 — %6'3,:](?_3)00%015 dma.BQ»adlmls 3@3336@)360 '83;38360Qm6o, %
333agJlo C H 0] Fe Na H,0O
Fe-g@946mbs 2456 | 340 | 32,76 | 1892 | 724 | 1320

b99080b0do e 306085380 Jomgdmen  Bgmsdme 3033y dldo  mzolgdomo  Ggsdz0gd0m
063596 0sbo  @3060l  0mbgdol  geGs  s@dmBgbomos  LedzsmabBosbo  ombadog, dsmo  MsbsgeEMds
Fgbsdedolboe Igemagbl Fe(ll)/Fe(lll) = 74,32/25,68%161. Ju3g@0dgbBol 3g-2 ge3by bmézogmogds
Lobogbodgdnmo  bgmsdym®o  bsghmon —  Fe-gorgddmbon  slizsbgqmols  dmwogoo-mgds. 83 abom
doegdae  dmogogsasl  Legstsmome  9dbgds  m@dsgo  Lsdgn@bsgem  Jdgregdals  vbsta.  3mddemadlo
3030830300500 s sGsBmJbon@o  Lsboo  Bgegligdls  dogBmgmgdgbdol  wgnoedls  memysbobddo,
borgwe  Ls@haem-36mmmbgsd) -mtse  3sdmygbgdmmo  sbgsbggmo  asdmeobagl o6 306037383y sny3e6Ts
s@3bsl-n@39em, asligGsrm®o Labol g3g®eom dmgmgbadl. Fe-g@mddmbe—slzsbagmo (Fe-sb3s6a9m0)
domgdmmos Fe-gemddmbs — 3m33mgflol s sbzebagemol 20% - 3sb@ol ob@Bgblon®o Bgbgemgols
30639880 (pH= 3.5-5.0).
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3m33mgdlol  selm®diool  gobogn®  bsbosobg, s sbgmeegds  beggmgzo  6odydgdols

0mbdodm(33eromo, off-b3gOmlzm3nmo s mgMdma®sgmmo 3330l Bgegagdomss.

G363 5bmaMsxg0mmagamgzqols  dgogaqdols  dobgogom  sbgebggmol  Bgwsdomols, Fe—%ﬁ)‘aj@m%ob
333mgdlon  dmpoggoio@adols gbom  domadmemo  Lsgzmgzo  60dn3dgdol  ggbgdl  Fm@ol  Logendo

oagchgbooG Na (do01=12.50 — 12.9 A) 803m63Q0m0 domomﬁa&o. 608'3'336015 GoVOQodabo Qomd@)oagﬁ)‘ago,
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3930 Jogds  L3odggmo  xanngdol  sdsbsbosmgdgmo  Bosbmgdol  bmmgdo, s dabyBsmols
Bys306006 dcr0930 3530l ©gbm®ds00l 35h39698900. 3smlisbodbsgos 33690339, 6end
dmeoggo3060900ls  Fgogase  sbgsbagmo  33eme3  0650RMbgdl  0mbodm(33emols  dspsem  mbsdl  (89.0
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3793190030l 306039880 (PH=2,00) Gs68mdbsb B363m 3y ©sdmols 3g@omeol, bl LEenddneol
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gaéamjaﬁols ©s g\)ﬁm'ao aoﬁaédoeaboh UGQF)O. Fe-%ﬁﬂj@)m%o alsdo[;aagmh B@)(ﬁ"ad@ﬂéalﬁ 6068@)6063&5
Logmb@omme  sbzsbagmols 60373msb  Fgesdgdon (120bo; 3,435), domsgdregds Igoscgdoon  LfGsgsm
24\vm), ornd3e Bolmom;gabo 3000@3?}000 5¢dg“\0360 Lod@d) go(z0m (1,53s). 9539d& 60 BOESQQG(?)OB
©330 30@gdmegds d3@0ls ©sdsdmmmdsty asbmdomoas 20°C, pH=2,0, d360L Lohdseol a@mswagbBol 1,5 —
13106‘8'1 033550960, Jggagdo FoMdmegqboemoas (3b6. 2 ©s bsb. 1 Lsboo.

G‘bﬁ)nmo 2. 3l 3obagemols (15.5(3(*)6(5514)079\*)(*)) ©s Fe-gﬁgd@m%o 3 3obg gemals 5% 15'315335%036015
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Kt — (?)05150)@)6(*)30015 dmaogoeo"]ﬁ(%o
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Pk1 — 306mdoomo h@)o@)odﬂﬁm Qaﬁogmbob ‘BQ&)(‘)O, 35
Pk2 — 3060000 ©0b6sdo3nmo ©gbsmdols bmgstn, 3s
Pki/ nl—héo@)od';j@o 3@&1&@0‘36(")6‘3, 102%’8'1

bsggegge 60dydo M KT Mo Nmin Px1 Pk PkiM1
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§o63mJdbol  B9d306988d0, Igdmaememdobols 6s3mgdmdsdo s dsm Tgegase  Lbgsmslbzs  wssgemgdqsols
d0dstr00  Boatsmdols sdzgomgdsdo.  gmggmogzg gl of3a3b  bemggmol  ©s3gdals dsmsem  dsB396gdgemls
(15-20 %) s oe dsBg@osernd bstrsels.
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20% -oo 33sgmgomegds. s mmEgdol 0bEgblon@o 33900l 306mgdBo o gmFgdol mEabaBId0
©3060L  HomEgbmds s sgdsgigds 5033-L. gl sGsbszdsdolio Hgbgdzo LFGsgse obstggds ©s offggds
630b0ls  ©gnoied0, FomsGegds  Lolbebs jrmmmds, ggdbrgds  BOs-gsbz0mMgds, BdoMos (3995~
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6 30bsgg030@ M0 Fe-gomddmbol  bgmso  gsdmozses
a0&9d%g; dmbobyzomo gJl39e0396@8)0 d0dwabstrgmds  sbammagdols 3®obzadom 10 amdbg, (3bmzgmgdo
Eagmgoro ogm o6 byogem xangee. bygogmo xameol amgadols mas60bddo Lomibmols 83—2, 4,
9Jb39603968)0l
F98amd g3ty (3bmggmgdol Lolbrdo gebolsbmgms G306ol, gomcmodgdol, 3gdmaemdabols s

39dsmgoidol Fgd;339emmds.  33emagzol gregagdo Fedmeggboemas (sbGoen 3-3o. Fgrgagdols dobgogom
0.53y Ubpgos Ggobols Bgd;zggmo 103 36935680l (bmggmol 133 dsbsby  gewssbysmndgdom)

369300l b3 3m@bscm sbmsdmdogn

3369039 33—15 s 16 ©mggddo  JgBebor ogm 0.1 deo Fe—%égj@)m%oh 3033 dbo.

353myggbgdols  Fgdmbggazsdo amdaddo  gsdmoadaibs G 3obsgnoadol  gedmgmobgds, sdskmsb  Lolbedo
3g0dRbgzs Gmgmey 3gdmammdobols BEws, sbggy gMomdmoBgdols s IgdsBmgdadol Bgd33gmmdals

ds8)g0.

borogmo 3. dndndfemzsco amdgdol Lolbemol 33em930L Fgqaqdo

aoﬁagl;gbgmgbo (4)'5050, 353, % 35)00)60')(30(5_3)860, 3380’)6;:(:(*)6060, éaam@)omdﬁ)oéo,
dmb / 3w a, % %

Fe-gGagdmbob 59.36 21 51 171

"88(?_3)&;.38;38

absboresb 24 169.0 36 6.2 19.4

bssmals ‘39dwgg

Botboboresh 48 941 3.89 8.2 243

bssmals ‘39dwgg

sdMogee,  dmbobygomo (30900 Fgregagdol  bsggymdzgembg,  Rggbb  dogd  Lobmgbotgdmmo,

Bohoomol‘)@mgg «)‘8809’\"368@0 8056)(’)8;2’8836@)01} - (4)(506015 Q.} 60(");:’(")60‘86)0& 05(3)0'360 QOBGSQOB'

g ddmbol 993390 3m33emgdlon  dmogoodgdamo  sbigsbagmols  doAmaom®o  dmeogo s30gd0,
Lomsbom  33mgzadols RsBedgdol dgoaase, Bglsdmgdgmoas  asdmggbgdnm  0dbgl  mommbmg®sdorymo
dobbom, 3065953030800 3sdm{3gnmo ©sszsgdgdol sdm@bsenme.
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PREPARATION OF HYDROPHILIC-HYDROPHOBIC MODIFICATION OF ASKAN CLAY
AND ITS PROPERTIES

Tsiala Gabelia, Leila Japaridze, Eter Salukvadze
SUMMARY

Hydrophilic-hydrophobid modification of Askan clay surface has been carried out in purpose to prepare
iron-containing complex with Fe-fructose for application in metallo-therapy. A quality-quantitative
research of complex adsorption — desorption is done to determine modification character. It is shown that
Fe-fructose — askangel suspensions satisfy demands of medical remedies according to rheological
properties and structure — formation.

MOJYYEHUE U CBOMCTBA THAPOPUIBHO-TUIPOPOBHBIX MOJIUPUKAIINI
ACKAH-TJIMHBI

L.C.I'abemus, JI.K. Ixanapunze, O.111.CanmykBaaze
PE3IOME

[Iyrem MoanuuupoBaHUsl MOBEPXHOCTH acKaHIeds KoMmIulekcoM Fe-pykrosa momyuyen mpemapart,
MPUMEHUMBIN C LENbI0 MOMONHEeHUsT Aeduiura xene3a B KMBOM OpraHu3Me. l3ydeHunem mporeccoB
aJicopOoLMu — ecopOIMKM KOMIUIEKCa MOKa3aHo, YTO aJcopOuust uMmeerT Qu3nyeckuii xapakrep. Ha
OCHOBE aHaIW3a CTPYKTYPHO- MEXaHHYECKUX IAHHBIX MOXKHO 3aKJIIOYHUTh, YTO CyCleH3MH Fe-ppykTo3a
— acKaHrelsl COOTBETCTBYIOT TPEOOBAaHHSM, KOTOpBIE HPEABABISIOTCA K MOJOOHBIM MEIUIMHCKUM
rpernapaTam.
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3030(MINIFI6BH IS0 FIFG3IN0 BMBM@HIFIRSBGM@OL 33RI3d

0093396597, b.gmGgmmasbo, d.amasmasdy, bgdm@edy, a.d9@qmnGo

9303060 qlsgdnbe, 0350, dssmo GamEbmdMogo s bsdalibmdmogo dshzgbgdemals dgmby
Lolbomgmm-badgm@bge  36menddgdel  Facdmgds eeqgobsngol  gom-900 B gemn®  3Omdmgdsls
Fotdmapanbl. o3 bsgombol  asesfyzgdeBo  360336gmmgsbo  Ammo  gbodgds  dozOmamadgb@gdol ..
BoBmGganmsdmegdol  894d6sl s 3sdmygbgdsl.  dgbogdms  doge  “Logmizbeol  gemgdgb@gdse”
Fo@gdamo monmbgdols  domemmaon®o  Ameo d;39b569ms 3390980 roeglo  ©s  dMsgemdbmogas.
Lobmggenm—lsdgn@bge  gamdamol Lebgmdols s boswsgols mz0lgdals asmzgsmolfobgdom (8gdswgqbrrmds,
bgOaddmes, PH)  googemolobgdon 3008379398  BddH™OL  Fedmomagbl  goBm®gammsBmedo
3gds350  do30mgmgdbdndols 030bmdM030 8 MIMEIBMIM0Z0 MbsBIAEMs. 33skmsb  Lapsgmls smst
gaéamoggag[ﬂs 3056(\03@3836@)360% ngmo(?)'gﬁ)o (Bmﬁ)aols 6"80')8868601’ 00 "3306)0@)815(')60
o(‘mbag@o@)‘aﬁ)m‘ﬁ 'aagoﬁ)gbom. Bohmggm—hoagﬂﬁﬁam d‘ggﬁ\o@)‘gﬁ)aboh d&jbé”@o %oémﬁgagmoémﬁaboh
293mygbgds  beogmols dgm@bgmdols 3GmendBgoel g6@)sdgmmdol bewol 360336gmmzsbo Ggbg@gas. [1-
6].

336560 Jodools  3GHMdmgdsms  @sdmGsBm@osdo  aGdgmegds  33mgagdo  bgmedin®  gm@dsdo
3036099396980l 8933390 BoB MG NEsB™Egeal Lobogbol ©s gs3mygbgdols dodstrormemadoo [7-11].
sd doBbom 1}060)8%0636‘3@()& '8380\)360 @)03015 bggmo(f_i)‘aéo 5&3(‘)m8€501 Ml‘EDTA'nHzo, Mz'EDTA'HHzO,
Bagoss M=Mg,Mn,Zn,Fe,Co,Cu. EDTA—gnoem 6005306898 ®sdds0dgs3s,  N=2-4.  Bsgsdgdmmos
Lobogbodgdnmo bsghmgdols 339360 Gogo gobogzn®-Jodomeo dgomegdon  (@mdals  $9d3g@sdnes,
blbsmds, off b3gdBOmlm3ns, Gg6@a96matsgos) [12-13].

bsgPmgdols  0g@dnmo  doaMemdal s ogAdmmobol  3emiglols  glslfsgmaer  RsBedws
09MIma@sgonmo  3sdm3zemgzs ¢ dsmemog, 0. 3smemog, . 90l Fodol ©gMogzsBmgmegty, Jsgol
0365mdoLsls. 5&35)0)3250 'HUBVQSQOQO odﬁo '833;333 30(4)01636"301 TGZZOO, TZSOOOC, DTAZDTG=1/5,.
603780l gob®gdol Lohdstrg 103680/ or-Bo.

3b®ogoo 1. 9009605306898 M3ddsdgegsls F9d(339emo bsgPmgdols gMazeBmamsdgdols sbagmobols

Borgagdo
TG Lol sbsgsdyo dmFyz9H0m0
Ne 6 % 3o gdeol ©sImols 8ys@o
20y 9m S 36mEddo
365JH0ggmo gAY RIFIR ot
. _ 170 10,45 10,27 2H.0 Mg-EDTA
1| MgEDTA2H.0 380 88,04 88,58 EDTA MgO
155 9,24 9,45 2H.0 Mn-EDTA
2 | MnEDTA2H.0 360 80,21 79,97 EDTA MnsOx
160 8,94 921 2H.0 Zn-EDTA
3 Zn-EDTA-2H.0 280 45,87 46,29 0,5EDTA Zn(EDTA)os
420 79,72 79,29 0,5EDTA ZnO
110 420 4,61 H20 Mgz-EDTA-2H,0
4 Mgz-EDTA-3H.0 150 13,15 13,83 2H.0 Mg2EDTA
390 79,74 80,01 EDTA MgO
130 7,24 7,66 2H20 Mn2EDTA-2H,0
170 1574 1533 2H20 MnzEDTA
> | Mn2zEDTA-4H:0 330 46,70 46,19 0,5EDTA Mn2(EDTA)os
380 66,38 66,85 0,5EDTA Mn203
125 7,14 733 2H:0 Zn2>EDTA-2H20
6 Zn>EDTA-4H20 165 14,25 14,67 2H.0 Zn>EDTA
430 68,02 67,27 EDTA ZnO
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HUCCIEJOBAHUE COAEPXKXAIIUX MUKPOIJIEMEHTbI ®PUTOPEI'YJIATOPOB
N.A. bemikenanze, H.b. XKopxxonmnanu, M.A. T'orananze, C.JI. Yporanze, ['.T. berenypu
PE3IOME

[IpoBeneHo TepMorpaduyeckoe HCCIIEAOBAaHUE CHHTE3MPOBAHHBIX COEAMHEHMH CIEIyIOLIEero THIIA:
Mi-EDTA'nH,O u MzEDTA'nH;O, rme M=Mg, Mn, Zn, Fe, Co, Cu. EDTA — auwon
STUIICHIUAMUHTETPAYKCYCHOM KUCIOThI, N=2—4. Y CTaHOBJIEH XapaKTep UX TEPMUYECKOTIO Pa3IOXKeHH .
Bo Bcex ciydadx KOHEUHBIM IIPOZYKTOM TepMOJM3a SfABJIAETCI OKCHA MeTauia. Ila ocHoBe
CHUHTE3UPOBAHHBIX COCIMHEHHH COCTaBICH (QUTOPErYyJsTOp, 5%-blii pabounii pacTBOP KOTOPOro ObLI
WCIBITAaH Ha 3€pHax MNIIeHUIB! copToB “besocras-1“ m  “Komep* B moneBbix ycnoBusx. Ha ocHoBe
MPOBEIEHHOTO IIOJIEBOTO HKCIEPUMEHTa BBICKa3aHO COOOpaXEHHWE O IeecO00pa3HOCTH HCIBITAHUS
¢duToperynaToppa Ha APYrUxX CENbCKOXO3SIMCTBEHHBIX KYJIbTypax.
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PREPARATION OF PIRORACEMIC ACID ETHYL ESTER 6-BENZODIOXYLHYDRAZONE
Irma Jinikashvili, Ketevan Sarajishvili, Manana Burjanadze, Vladimer Tsitsishvili

SUMMARY

Piroracemic acid ethyl ester 6-benzodioxylhydrazone has been synthesized by the classical
method of Fisher, as well as by Japp-Klingeman’s modification.
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ENVIRONMENTALLY LOW RISK DRUGS AGAINST PESTS AND DISEASE PEACHES
Omar Lomtadze, Ludmila Tskhvedadze*, David Kakashvili*, Nino Lomtadze
*Institute of Horticulture, Viticulture and Oenology of Georgian Agrarian University
SUMMARY

Were studied the effectiveness of new, environmentally low-risk, preparations (insecticide-
acaricide“Antipest” and fungicide “Phosphate drug”) against of pests and disease of peaches. Under
laboratory conditions been installed the optimal concentration of working solutions acaricide - "Antipest"
and fungicide -"Phosphate drug", which were used against of pests and disease of peach planting on the
experimental plot. According to the results of field testing, efficiency a "Antipest" and "Phosphate drug",
is at the level of approved of foreign of acaricidal and fungicidal drugs. Based on analysis, the content of
the residual amount of cypermethrin and zinc in fruit of peach, treated with the "Antipest™ and "phosphate
drug", is absolutely safe.

3KOJOTMYECKHU MAJIOOITACHBIE ITIPEITAPATHI ITPOTUB BPEJIUTEJIEN 1
3ABOJIEBAHUI IEPCUKOB
O.I' Jlomranze, JL.IL.LxBeganze*, JI.M.Kakamsunu*, H.O.JlomTan3ze
*[ py3uncKull azpapHulil yHugepcumen, UHCMUmym cad0800Cmed, 6UHO2padapCcmea U 6UH0Oe sl
PE3IOME

Nzyuensl 3 ekTHBOCTS HOBBIX, IKOJOTHYECKH MAIIOOTACHBIX, MpEnapaToB (MHCEKTO-aKapHIUaa —
«AnTunect» u ¢yarunuga «PochaTHbIN Npenapar») NPOTUB BpenuTeNe U 3a001eBaHui epcukoB. B
a00paTOPHBIX YCIOBUSAX OBUIM YCTAHOBJIEHBI ONTHMAJbHBIE KOHIIGHTpAlWKd pabodYnx pacTBOPOB
WHCEKTO-akapuiuaa «AHturnect» nu  Qynrummna «DocdarHelii penapaT», KOTOpble OBUIH MPUMEHEHBI
MPOTUB BpeauTeneld W 3a00JieBaHUI NEPCHKOBBIX HACaXKACHUI ombITHOro ydvactka. [lo pesymbraram
MOJIEBBIX HCIBITAaHUU, 3PPEKTUBHOCTL «AHTHIECTa» U «DochaTHOrO mHpenapapaTa» HaXOOUTCS Ha
YPOBHE amnpoOMpPOBAaHHBIX 3apyOEKHBIX HMHCEKTO-aKapUUHUIHBIX W (QYHTHMUMAHBIX mpemnaparoB. Ilo
pe3ynbTaTaM aHaln3a, COAEpKaHWe OCTAaTOYHOTO KOJWYECTBAa IMIIEPMETPHHA W [HWHKAa B IUIONAX
MEePCUKOB, 00padoTaHHBIX «AHTUIHCTOM» M «®DocdaTHBIM mpemnapapaTom», HEe NPEBHIIIAET HOPMBI U
npemnapaTsl a0COMIOTHO OE30MACHBI.
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POSSIBILITY OF X-RAY DIFFRACTOMETER APPLICATION AS FLUORESCENT
SPECTROMETER

Vakhtang Gabunia, Teimuraz Kordzakhia, Luba Eprikashvili, Marine Zautashvili, Nino Pirtskhalava,
Maia Dzagania

SUMMARY

On the basis of X-ray diffractometer DRON-2 was done assembling fluorescent spectrometer. To assess
the limit values of individual detection elements fluorescence analysis was done salt solutions Cr, Fe, Br,
Ba, Ag and Pb various concentrations. Confirmed the suitability of such spectrometer to detect elements
with atomic mass Z> 20 in both solid and liquid samples.

K BO3MOXHOCTH UCHOJIB30BAHUA PEHTTEHOBCKOI'O JU®PPAKTOMETPA B
KAYECTBE ®JIOOPECHEHTHOI'O CIIEKTPOMETPA

B.M.I'abynus, T.H.Kopazaxus, JI.I".Onpukamsunu, M.I'.3aytamsunm, H.B.ITupiixanasa, M. A.J[3aranus

PE3IOME

Ha ©0a3e pentrenoBckoro auddpaxkromerpa JpoH-2 ObLI OCYIIECTBIEH MOHTaX (IIFOOPECIICHTHOTO
cnekrpoMerpa. C Tenpl0 ONEHKH NpPEACTbHBIX 3HAUEHHH OOHAPYKEHUS OTACIBHBIX 3JEMEHTOB
OCYIIECTBIEH (IIFOOPECIIEHTHBIN aHanu3 pactBopoB cosieit Cr, Fe, Br, Ba, Ag u Pb pasmuunbix
KoHIleHTpanuid. [loaTBepikeHa NPUTOJHOCTh TAKOTO CIEKTPOMETpa JUIs OOHAPYXEHHS DJIEMEHTOB C
aTOMHOM Maccoi Z>20 kak B TBEPJBIX, TaK U B )KUAKUX 00pasiax.
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ABOUT OPPORTUNITIES OF PROVIDING HUMAN HEALTH

Avtandil Dolidze, Irma Mikadze, Liparit Dolidze, Nino Kavtaradze,
Maia Stepanishvili, Nana Tserodze

SUMMARY

Camellina sativa is on the leading place in oil crops world production. Its oil is used in food, medicine
and perfume, is rich with E, A, D, K vitamins, contains 3 carotene , is a source of magnesium and
contains a powerful antioxidant complex. Oil of camellina sativa is perspective for processing into the
biofuel, because it contains long-chain fatty acids. The working group works in several directions:
ensuring the rational multifunctional usage of camellina sativa and extraction of biologically active
compounds. By fractional chemical-physical analysis of obtained compounds the perspective structures
will be determined.

NPEJOCTABJIEHUE BO3MOKHOCTEMN JJIA 3J0POBbBA YEJIOBEKA
A.B.JJomunze, U.N.Muxkanze, JI.A.lomnze, H.A.Kastapanze, M.A.Crenanumsuim, H.IT.Iepomnze
PE3IOME

Bopnsnoii snen - peokuk (Camelina Sativa) 3aHMMaeT Beqyllee MECTO B MHUPOBOM IIPOM3BOJICTBO W3
MAacCIJITHHBIX KyJbTyp. Ero macno mcnomnb3yercs B muine, B MeIULMHE U B map(roMepuu, Tak Kak 3TO
pacrenue 6orato E, A, D, K Buramunamu, B-KapoTHHOM, SIBIISIETCS MCTOYHHKOM MArHUSl U COJNCPIKUT
MOIIHBII aHTHOKCUIAHTHBIN KOMIUIEKC. BoasiHOE TBHSHOE MACIIO TaKKe MEPCIEKTUBHO MO OTHOLIEHHUIO K
00paboTKe B OMOTOIUINBA, TAK KAK OHO COAEPKUT UIMHHBIE KUPHBIE KUCIOTHL. Pabouas rpynma padortaer
M0 HECKOJNILKUM HampaBlIeHUsIM, B TOM YHCJIE [0 PAlUOHAILHOMY MHOTOQYHKIHOHAIBHOMY
WCTIOJNIB30BAaHUIO Maclia PBDKHMKA, 10 BBIJCICHUIO OHOJIOTUYECKH aKTUBHBIX BEIIECTB, M TOCIHE
npoBeneHNs PU3NKO-XUMUYECKUX aHAJTM30B OYAYT BbIJIEJICHBI IEPCIIEKTUBHBIE CTPYKTYPBI.
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PEI'EHEPALIUA U UCIIOJIB3OBAHUE OTPABOTAHHBIX HE®TAHBIX MACEJI

H.T.Xenypuanu, 3.@.Monoaunamsuinu, M.H.Uxaunze, K.I'.T'onepazumBuny, T.H.IllaTakuimsunu

Hedrsanpie wmacma HaxoAsST IMHPOKOE U pa3HOOOpa3HOE MPHMEHEHHE TMPH AKCIUTyaTalud
cOBpeOMEHHOM TeXHUKH. Kakplii o1 yBenMInBatoTCsl 00bEeMBI TOTPEOICHUS CMa304HBIX MaTepHAaJIOB U,
KaK CIeACTBHE, 00beMbl oTpaboTaHHBIX Maced. OrpaboTaHHble HE(PTENPOAYKTHl TOKCHYHBI, HNMEIOT
HEBBICOKYIO cTereHb Ounopasnmaraemoct (10-30%) w SBISIOTCS OMAcCHBIMH OTXOJAaMH, KOTOPBIC
noJyIexatr 00s3aTeIbHOMY COOpY M YTHIM3alMU, a B OTAEIBHBIX CIIydasiX — YHUUTOXEHHUI0. 26-77% Bcex
O0TpabOTaHHBIX Macell HeJerajJbHO cOpachlBaeTCsl Ha MOYBY M B BOJOCMBI, OOJIBIIECTBO HCHOJB3YIOTCS
KakK TOIIJIMBO MM cCxurarorcsa. Ha COBPEMCHHOM OJTall€ pPAa3BHUTUA HNPOMBINUICHHOCTU BaXHbBIM M
aKTyaJIbHBIM SIBIIIETCS BOBJICUEHHE B TPOM3BOJICTBO BTOPHUYHOTO CHIPHS, a MMEHHO: OTpPabOTaHHBIX
Macel, KOTOpble MPEICTAaBISIOT cOOOH CHIPbEBYIO 0a3y JUIA TOJMYYEeHHs IEHHBIX HEPTEIPOTYyKTOB MpHU
HajyIexKaied nepepadorke. Haunbosiee 3(ppeKTUBHBIM CIHOCOOOM YTHIIM3AIMH SBISETCS pereHepaus
O0TpabOTaHHBIX Macell, C IIeJbI0 MOJHOTO BOCCTAHOBJIICHHUS MX IMEPBOHAYANIbHBIX CBOMCTB. He MeHee
BOXHBIM  SBIISETCS  BOBJICUYCHHE HOBBIX  MAaTepHAIIOB  JUIA  PEIICHUS  DKOJIOTHYECKHX U
pecypcocoeperaronux mpoodiem.

B Teuenue CpOKa HCIIOJIB30BaHUA MOTOPHBIX W HWHAYCTPHAJIBHBIX MACC]I B HHUX HAYUHAIOT
HaKaIUIMBaThCsl MPOAYKTHI OKHUCIICHUS, 3arPSA3HEHUS U Ap. IPUMECH, KOTOPBIE PE3KO CHIKAIOT KAaueCTBO
Macen. Macna ¢ 3arpsS3HSIONIMA TPUMECSIMHE JTOJDKHBI OBITh 3aMEeHEHBI CBeXXUMH. OTpaboTaHHBIE Macla
COOMPAIOT U TIOJBEPTAOT PETEHEPAIINH C IEThI0 COXPAHEHHSI CHIPhS - 3TO YKOHOMHUYECKH BBITOIHO. [1]

B 3aBucHMOCTH OT mpoliecca pereHepamuu nojydaroT 2-3 (pakiuu 0a30BbIX Maces, U3 KOTOPBIX
KOMIIAYHIUPOBAHUEM U BBCACHHUCM IIPHUCAAOK MOI'YT OBITH IIPUTOTOBJICHBI TOBAPHBIC MacCjia (MOTOprIe,
TPaHCMHUCCUOHHBIE, TuApaBimueckue), a Takke COXX w mmactuusele cmasku. CpemHHl BBIXOI
PETeHEepPUPOBAHHOTO Maciia M3 OTpa0OTaHHOTO, cojAepKaliero okoiio 2-4 % TBepABIX 3arps3HSIIOININX
npumeceit, Boxy u 10 10 % TtomnuBa, coctaBnsger 70-85 % B 3aBHCHUMOCTH OT MPUMEHIEMOT0O Crocoba
pereHeparuu.

Jnsi BOCCTaHOBJIEHHsI OTPAaOOTaHHBIX Maced MPUMEHSIOTCS Pa3HOOOpa3HbIe TEXHOJIOTHUECKHUE
oreparyii, OCHOBaHHbIE Ha (U3NYECKUX, (PUINKO-XUMHUYECKHX H XUMHUYECKuX mporeccax. OHu
3aKJIFOYAIOTCS B 00pabOTKe Maces C LEeNbl0 yAajeHHus M3 HHUX MPOJIYKTOB CTapeHHs W 3arps3HeHus. B
KayecTBE TEXHOJOTMYECKHX MPOIECCOB OOBIYHO COOJIOfaeTcs cleayromas MOoCiea0BaTeIbHOCTD
METOJIOB: MEXaHWYECKUW (IUIsl yHajJeHHsT M3 Macjia CBOOOJHOH BOJBI M TBEPIBIX 3arps3HCHUI);
Teropu3nyeckuil (BbIMapuBaHUE, BaKyyMHasi TIEperoHka) Hu (U3UKO-XMMHUYECKUH (Koarysmus,
aacopouus). K dusznyeckum MeTomaM OYMCTKH OTPaOOTaHHBIX Macesl OTHOCATCS Pa3jIn4HbIe Macco- U
TEILUIO0OOMEHHBIE IMPpoOUECChbl, KOTOPBLIC NMPHUMCHAIOTCA JId yAaJICHUA M3 Macjla IMPOAYKTOB OKHCIICHUSA
YIJIEBOJIOPOJIOB, BOJBI M JISTKOKHITAIIUX (PAKIHIA.

OtcrauBanue sBJsieTcs HauOoJiee MPOCTHIM METOJOM, OCHOBAaHHBIM Ha MPOILECCE €CTECTBEHHOTO
OCaXKJICHUS MEXaHWYECKUX YaCTHIl M BOJBI NOA JCHCTBHEM IPaBUTALIMOHHBIX CWII. B 3aBucumoctu oT
CTCIICHU 3arpsA3HC€HUA TOIUIMBA WJIM Macjla M BpPEMCHH, OTBCIACHHOIO Ha OYUCTKY, OTCTaMBaHHUC
MIPUMECHACTCA KaK CaMOCTOSITEIbHBIIN METOA HUIIN HpeHBapHTeHLHBIﬁ, Hpe)IIHeCTBYIOHII/Ifl (i)I/IHBTpaHI/II/I U
HEeHTPOOeKHOH  ouncTKke.  OCHOBHBIM  HEIOCTaTKOM  3TOrO  METoAa  fABJseTcs  Oosiblias
MPOIOJDKUTENIEHOCTh TpOLEcca OCEAaHUsl YacTHL 0 IOJIHOW OYHMCTKH, YAaJeHHE TOJNBKO Hanbonee
KpyHIHBIX 9acTull pazmepoM 50-100 mxm.
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OubTpanys — 3TO MPOIECC YIAICHUS YaCTUI] MEXaHUYSCKUX MPUMECEH U CMOJMCTHIX COCIUHCHUN
IMyTeM IMPOITyCKaHWs Macja dYepe3 ceTdaTble WM TOPHCTBle Imeperopoaku (uimsTpoB. B KadectBe
(bMIBTPAIIIOHHBIX MAaTEPUANOB HCIIOIB3YIOTCS METAUNIMYECKHE U IIaCTMACCOBBIE CETKH, BOMIIOK, TKaHH,
OyMara, KOMIIO3HIIMOHHBIC MaTepHUasbl U KEpaMUKa.

LentpobexHast O4YMCTKA, OCYIIECTBIsieMas C MOMOILIbI0 UEeHTpudyr, sBusercs Haubomee
3(h(HeKTUBHBIM M BBICOKOMPOW3BOAUTEIHHBIM METOJOM YIAICHUS MEXaHMYECKUX TNPUMECEe W BOIBL.
OTOT METOJ OCHOBAaH Ha pa3leieHHH DPA3INYHBIX (DPaKIUil HEOMHOPOMHBIX CMECeH IoNI AeHCTBHEM
HEeHTPOoOeKHOW cuiibl. [lpuMeHeHHe UEHTpU(Yr OOCSCIEUMBACT OYHMCTKY Macel OT MEXaHHYECKUX
npumeceit 10 0,005% mo wmacce, uto coorBercTByeT 13 kiaccy uucrtotsl mo ['OCT 17216, u
o6e3poxxuBanue 10 0,6% mo Macce.

[[Inpokoe nmpuMeHeHne HAILIH (U3UKO-XUMHUYIECKHE METOABI pereHeparui Macen. K HuM oTHOCATCS
KOaryJsious, aacopOLusi M CEIeKTUBHOE pAacTBOPEHHE COACPXKAIIUXCS B Macjie 3arps3HEHHM.
Pa3HOBHIHOCTBIO a1COPOIMOHHON OYHCTKH SIBIISIETCS HOHHO-OOMEHHAs OUUCTKA.

PanmonansHOE WCMONB30BaHUE OTPaOOTAaHHBIX HEPTENPOMYKTOB, BOBIEYEHHWE WX B KadecTBe
BTOPUYHOTO CHIPHSI MO3BONISIET HE TOJBKO PACHIMPUTH TOIUIMBHO JHEPreTUYECKHE PEecypchl, HO H
MPEeJOTBPAaTUTh 3arps3HeHUE OKpykaromed cpensl. OgHUM W3 Hambolee peanbHBIX HCTOYHHUKOB IIO-
MOJTHEHUSI MACJSIHBIX PECypCOB SBISIETCS pereHepanusi oTpadoTaHHbix Mmacell. CojepikaHhe LEeHHBIX
YTIIEBOJIOPO/IOB B OTPa0OTaHHBIX MaciaX, Jake B MOTOPHBIX, BBICOKA, W TIPH PEreHEpalld BBIXOJ
0a3oBbIx Macen coctaiseT 70-85% (macc.) Ha 00€3BOKEHHOE Macio [2].

VYkazanHas mpo0iieMa 0coOyr0 aKTyalbHOCTh MPUOOpPENa B MOCICIHEH MEPHOI, O YeM CBUACTECIb-
CTBYIOT MHOTOYHCIICHHBIC ITyOJIMKAIIMK B HAYYHBIX KypHAJIaX U 3aPETUCTPUPOBAHHBIC TTATCHTHI.

B nmawHOW cTaTbe TPHBOASTCA Pe3yNbTAThl HCCIENOBAHHM, MPOBEACHHBIX C YYETOM BBIIIEYKa-
3aHHOTO ¥ MEXaHWYECKMX BO3MOXKHOCTEH (YHKIIMOHUPYIOMHUX B ['py3un MHOTOYHCIEHHBIX
aBTONPOQUIAKTOPHUH .

HentpanusupoBanubiii cOop oTpaboraHHbIX HePTIHBIX Macen (OM) U X yTunHu3anus B CTpaHe He
ocymiectBisieTcs. Vicxomast U3 cka3aHHOTO, MPOOBI JUTS UCCIIEIOBAaHNN OBUTH B3SITHI 13 Xpanwiuim OM Tpex
apronpodunakropuii r. Tommmcu. [IpuBeneHnsie B Tabn.1 mokazaTenu MAlOT OCHOBAHHWE CYHUTATh, YTO
uccieayeMbie mpoosl OM MpeCTaBIsSIFOT B OCHOBHOM cMech MOTOpHBIX Macei (MMO) ( TOCT 21046).

OObeuHEHHYIO cpenHol npody  OM 3ajnuBaii B JIEIMTEIBHYIO BOPOHKY, J00aBIISIIH
neamynbratop aucoisBad 4411 (0.03 1/kr), HarpeBanmu B BojsHOU OanHe mo 70°C w mepuogudecKd
BeTpsixuBand B Tedenne 3 4. [locme orcrauBanusi( (~5-6 4) comeprkaliyto Boay U nuiaM otaesua 1 OM
¢unbpTpoBaM Ha BOpOHKE bBroxHepa uepe3 IBOWMHOHN ciol (GuibTpoBaibHONW Oymaru. ToOIUIMBHBIC
¢pakuun (H.K.-200°C u 200-350°C) u cmenpl BOIBI OTAETSUIM aTMOC(EpHOH, a 3aTeM BaKyyMHOH
neperonkoii. KoHTakTHyro 0ouucTKy noiydennoro mnpoaykra (350-500°C) ocymectssnu nipu 80°C u
WHTCHCUBHOM TIEPEMCIIMBAHMKA B TEYCHHWE 2 U, HWCIONB3ys B KadecTBe ajncopOenta (5-10%)
akTuBHUpOBaHHYO Tpu 150°C oTOenuBamINy0 TIWHY-TYMOpPHH, ChipbeBas 0a3a koTopod B ['py3uu
3HaguTenbHa. COpOEHT OTAETSUIA OT OYHMINEHHOTO Macia QUIbTpanreil B BaKyyMe.  XapaKTepUCTHKA
OYMIIICHHOTO TaKKM 00pa30M Maclia puBezeHa B Tabmuie 1 .

[Mony4yeHHOE TaKUM CHOCOOOM PEreHEPUPOBAHHOE MACIIO IO OCHOBHBIM (U3HUKO-XUMHUYECKUM
CBOWCTBaM COOTBETCTBYET IapameTpaM TOBapHBIX MOTOPHBIX Macels (Tabil.) ¥ MOKHO HCIIOJb30BaTh B
KadecTBe 0a30BOT0 WM CMEIIMBATh CO CBEKMMH MacjlaMH M AONOJBHUTEIHHO BBOAWTH HEOOXOIMMBIE
MPUCAIKHL.

[pemioxkeHa cxeMa pereHepamyi OTPaOOTAaHHBIX HE(TAHBIX Macel, BKIFOYANOMIAs NPEIBapUTEIbHOS
OTCTamBaHMS CHIPHS, (UIBTPOBAHUE, ATMOCHEPHYIO M BaKyyMHYIO IIEPETOHKY, KOHTaKTHYIO AKTHBHPOBAHHBIM
rymopuaoM (5-10%mMacc.) W otrnmeneHue ancopOeHTa B Bakyyme. PeKOMEHIOBaHBI OCHOBHBIE — HaIpaBIICHUS
WICTIONB30BAHMST 00PA3YIOIINX B TPOIIECCE 1IETIEBOTO M TTOOOYHBIX TIPOTYKTOB.
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Ta6muua 1. Xapakrepuctiika 0TpabOTaHHBIX M PETEPUPOBAHHBIX MACET

No OtpaboTaHHOE MOTOPHOE MACIIo METOJT
[MokaszaTtenu JI0 TiepepaboTKH TocJie WCTIBITAHUS
riepepabOTKI
1 | Inotaocts mpu 20°C,  kr/m® 895 885 ASTM D
4052
2 | Kunematndeckas Bsiskocts 1ipu 100°C, Mmm%c 38 8+05 GOST 33-
2000
3 | Temnepatypa BCIBILIKH (B OTKPBITOM THIIIE), °C 175 200 GOST
263784
4 | Maccosas foi, %o
MEXaHWIECKUX MPHIMECeH, 0,8 - ASTM D473
Bonpt 1,3 - GOST 2477
5 | Conepxanue dpaxumii Beikunaroumx 1o 340 °C, % 738 03 GOST 2177
6 | Temmeparypa 3acTpIBaHIS (HPAKII BEIKUITAFOIIIX > -11 -20 GOST 20287
340 °C
Ha pucyHke npuBe/ieHa OJ0k-cxema Imporiecca pereHepatyy 0TpaboTaHHBIX Macell.
g | OTCTAUBAHVE | wy |y ipTpOBAHHE aTMocoepH.
OM ¢ P P> eperonxa [
BoZa orjiaMm mam BoZa TOIIHBHBIE
@parmun
L BaKyyM. » KOHTAaKT—OUNCTKA,
IIeperounka buIpTPOBaHHE >
ra30HJIeBOM MAacJITHOH pereHHpOB4H 0TPaboTaHHBIH
dpakmram @pParRODHH Hoe MAacJIo copbeHT

baok-cxema npounecca pereuepanun OTpa6OTaHHLIX Maceln

H3BecTHAa BO3MOXKHOCTH HCIIOJIb30BaHMS PEreHCPUPOBAHHBIX MaCClI B MPOU3BOACTBC HC(I)TC-

MAacCIISIHBIX TPenapaToB MCIOJIB3YyEMbIX IPOTUU BpeauTeneld PpyKTOBBIX M IUTPYCOBBIX pacTeHuil. s

3THUX LEJCeH HCIOJB3YIOT aeduiuTHbie ManoBs3kue Macia KM-8A u U-12A. IlpenBaputenbHbie

UCIIbITAHUA IIpE€NapaToB, H3rOTOBJICHHBLIX, C MCIIOJIb30BAHUEM PETCHECPHUPOBAHHBIX Macell MpOIIn

npenBapurenbHbie ucnbitanus B CCCP u Kanane[4.5]. YuuTsiBas G0NbIIyI0 MOTPEOHOCTh B YKa3aHHBIX

npenaparax B peCHY6HI/IK€, CyuTacMm I.[eJ'IeCOO6p8,3HBIM HaJIaAUTh MNPOU3BOACTBO PEICHCPUPOBAHHBIX

Macell € UEJIbI0 UCIIOJIB30BaHUA X B YKa3aHHOM HallpaBJICHHUU.

TorumeHas ¢paknus (200-350°C), nonydeHHas Tpu aTMOCepHO-BakyyMHOW meperonke OM,

XapPaKTCpU3yCTCA OIM3KUMH K JAW3CIbHBIM TOILJIMBAM cpoiictBamu. C YUC€TOM YKAa3aHHOI'0, CHUTACM

1enecoo0pa3HpIM  MCIOIK30BaTh €€ B KadecTBe no0aBku (5% Macc.) K AM3EIBHOMY TOILIHBY,

MCIIOJIb3yEeMOMY B MOJIBHYKHOM TOPHOM 000py10Banu [6-7].
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OTtpaboTaHHyo oTGenuBatowyto rmuHy (4o 60 Kr/T Cbipbsi), COrnacHO NUTepaTypHbIM
AaHHbIM, MOXXHO NMPUMEHUTL B OCHOBHOM B LIEMEHTHOW MPOMbILLIITEHHOCTH.

CoBpeMEHHBIH PBIHOK OTONMTEJIBHOIO O0OpYIOBaHUS IpeylaraeT IOCTATOYHO OOLIMPHBIN
ACCOPTUMEHT caMoll Pa3HO0Opa3HON MPOJAYKLUMH MHOTOYHCICHHBIX Mpou3Boautenei. [IpuHsB pemenue
00 opraHuzali aBTOHOMHOTO OTOIUICHHS;, MOHSB HEOOXOAWMOCTh Pa3yMHOTO COKpAIICHHUs 3aTpaT Ha
OTOIJICHUH, NOBBICHB PEHTA0EIbHOCTh M COKPATHB YOBITOYHOCTH; OCO3HAaB HEU30E€KHOCTh KOPEHHOM
PEKOHCTPYKIIMU MMEOLIEHCs KOTEIbHON C M3HOIIEHHBIM MM MOPAJIbHO YCTapeBIIUM OOOPYAOBaHUEM,
JIIOAM CTAJKUBAIOTCS C MPo0IeMoii BEIOOpa 000pya0BaHHUS.

[lepBocTeneHHpIli BOMPOC MPW CO3JAaHUM aBTOHOMHOTO MCTOYHHMKA TEIUIOCHAOXKEHHS — BBIOOD
ToruiBa. B HamOonbpmied cTemeHW Ha BBHIOOP BIHMSIIOT JOCTYIMHOCTh M IieHa. HawmOombriee
pacnpocTpaHEHHUE B COBPEMEHHBIX YCIOBHSX IMOJNYYWIN a3, AU3EIbHOE TOIUIMBO U 3JeKTpuuecTBo. K
MeHee PacHpOCTPaHEHHBIM MOXHO OTHECTH TBEP0E TOIIMBO M TOMOYHBIN Ma3yT.

Hapsiny co ciiosxHO# cuTyanued, CBsI3aHHOM C IIEHTPATU30BAaHHBIM TEIJIOCHA0KEHUEM U BBICOKOH
CTOMMOCTBIO 3HEPropecypcoB, COBEPLICHHO HE YYMTHIBACTCS B KaueCTBE TOIUIMBA SHEPreTUUYECKU
LIEHHBIA W JOCTYITHBIA Pecypc, TakoH, Kak oTpaboTaHHOE Maciio! A Benb IpU Ka4eCTBEHHOM CXKUTaHHUU
OJTHOTO JIUTpa OTpabOTaHHOTO Maciia BeLAeNseTcs mopsaka 11 kBT/uac TemnoBoi sHEpruu (aHAJIOTHYHO
nu3enbHOMY TOIUMBY)! Eciu roBopuTh 00 WCHOJIB30BAaHMM OTOMMTEIBHOTO O00OpYAOBaHUS Ha
0TpabOTaHHOM Macje, TO K IPEUMYILECTBaM CJIeIyeT OTHECTH cieayolie BaxkHble (hakropsl: Pemenue
MpoOJIeMbl  YTHIIM3AalMA OTPaOOTaHHBIX Macen (A TPEeNNpHsTANA, Te 3TO MAacllo CKaIUTUBaeTCs).
OKOHOMHUECKasl BbITOa Oojiee OYEBHIHA MPH HCIOJIB30BAHUH ‘CBOET0” OTPa0OTaHHOTO Macia,
CTOMMOCTh KOTOPOI'O paBHAa HYJIO. OTO KacaeTcsi aBTOCEPBHUCOB, PEYHBIX IOPTOB, IPOU3BOJICTB,
a’pOTIOPTOB, JKEJIE3HOW JOPOTH, CKIAI0B, IIeX0B. B o0meM, TeX MecT, Te CKarTuBaeTcsl 0TpadoTKa. A
TaKXXe TeX NPEANPHUATHIL, KOTOPbIE CAMOCTOSATEILHO MOTYT 00ecIeuuTh ceOs TOIUIMBOM. A B TOM cllydae,
€CITi CBOET0 OTPa0OTaHHOTO Maciia HEJIOCTATOYHO JJIS OTOIUICHWS TOMEIIEHHS - €ro BCerjia MOXHO
KYIIUTH 10 OYeHBb BBITOAHBIM mieHam. [3]. i mcmonb3oBaHmsi oTpabOTaHHOTO Maciia KaK KOTEIEHOTO
TOIUIMBA, HaMU ObUI U3y4eH, oOpasen OTpadOTaHHOrO Macja M3 Ka3peTd, IOKa3aTeld KOTOPOro
MpUBEACHHI B TaOnuue 2.

Ta6auna 2. XapakreprucTrka 00paOOTaHHBIX HEPTSIHBIX Macell

Ne [MokaszaTenwu METOJI UCITEITAHHS

1 | [InotHOCTH TIpH 200C, xr/m® 890,1 ASTM D4052

2 | Hnorrocts mpu  15°C, xr/m® 894,0 ASTM D4052

3 | YaensHslii Bec mo API 26,77 GOST P51069

4 | KunemaTtnueckasi BI3KOCTh IIPH 400C, cCr 70,0 ASTM D445

5 | 3oapHOCTE, % 1,36 GOST 1461

6 | Kucmornocts KOH mr/100 mui Toruinsa 3,5 GOST 5985

7 | comepKaHUE MEXaHUYECKUX NpuMecei, B % 6,5 ASTM D473

8 | comepkaHMe  MEXaHHMYECKHX  IPUMECEH  mocie 4,18 ASTM D473
dbunsTpamnmm, %

9 | conepxanue BombI, B % - GOST 2477

Kak BuaHO M3 TaOaMIBI, COACpKaHME MEXaHHYECKMX NPUMECEH B Maciie O4YeHb BBICOKO (6,5 %),
Takke, Kak u 30dbHOCTH (1,36%). Ilocine dumpTpammm, comepikamupe MEXaHHUECKHX TMpUMecen
ymenbmaercss g0 4,18 %. Ilo wmexrocynapctBeHHoMmy cra”gapty ['OCT 21046 copepxanue
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MEXaHMYECKUX TMpUMeceld B OTpabOTaHHBIX Macjiax HE JIOJDKHO TMpeBblmath 1%-a , Mmo3Tomy
renecoodpa3Ha GuIbTpaIys 00paboTaHHOTO Maciia B 5 MUKPOHOBBIX  (DHITBTpaX.
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REGENERATION AND USAGE OF PROCESSED CRUDE OILS

N.Khetsuriani, Z.Molodinashvili, M.Chkhaidze, K.Goderdzishvili , T.Shatakishvili
SUMMARY

Presented regeneration scheme of worked out oil describes the prior skimming/separation of
water and sludge from crude material, also filtration, atmospheric and vacuum evaporation and
contact cleaning by activated gumbrine (5-10%), product and adsorbent vacuum detachment
process. The methods for the usage of manufactured products during the process duration
recommended in this scheme.
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INVESTIGATION OF SHIRAKI FAMILY CRUDE OILS AND BITUMEN

Esma Usharauli, Zurab Gongliashvili, Elza Topuria, Irine Mchedlishvili, Natela Khetsuriani
SUMMARY

Chemical composition of Shiraku family crude oils (Patara Shiraki, Mirzaani, Taribani) and calcified bed
bitumen had been investigated. Crude oils of Patara Shiraki and Mirzaani in contrast to Taribani oil are
characterized by similar chemical composition. Calcified bed bitumen has a high content of oxygen and
resinous asphaltenic compounds that may be the result of several factors of rock wheathering.

UCCJIEJJOBAHUE HE®TEN U BUTYMOB PSIJIA IIIUPAKH
3.A.Ymapaynu, 3.I'oarmuamswmm, 3.H. Tonypus, U.Jx.Muexmumsunu, H.T. Xetrypuanu
PE3IOME
Uzyuen xumuueckuii cocrtaB Hedrelt psaga [lupaku (ITatapa [lupaku, Mupzaanu, Tapudbann) n Outyma
0OBI3BECTBIICHHOUW TIOpPObl. B oTimume ot Tapmbanckoit Hedtn, HedTu [latapa [llupakun n Mupsaanu
XapaKTepU3yIOTCd CXOKUM XHMHUYECKHM COCTaBOM. BHTyM OOBI3BECTBICHHOM MOPOABI OTIMYAETCS

BBICOKMM COZIEPKaHHEM KHCJIOPOAa U CMOJIKMCTO-ac(hanbTEHOBBIX COEIMHEHUI, YTO MOXET OBITh
pe3yabTaToM psaa (aKTOPOB BHIBETPUBAHUS.
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PROSPECTS FOR OBTAINING OF COMBUSTIBLE BRIQUETTES FROM SECONDARY ENERGY -
BEARING MATERIALS OF GEORGIA
E.Topuria, Z.Gongliachvili, E.Usharauli, K.Goderdzishvili, I.Mchedlishvili, M.Chkhaidze, Z.Molodinashvili,

N.Khetsuriani
SUMMARY

The article discusses the reasons for deficiency of thermal energy in Georgia and possible ways of its elimination.

Preference is given to the production of fuel briquettes through the use of secondary energy resources. The data

about sources and stocks of this raw material suitable for the production are given.

HNEPCHEKTHUBBI NOJYYEHUSA 'OPIOYUX BPUKETOB U3 BTOPUYHOI'O DHEPTETUYECKOI'O
CBIPbA I'PY3UN
9.H.Tonypus, 3.I'onrmuamsuny, 3. Ymapaynu, K.I'.T'onepasumsuny, W.Jx.Muennumsunu, M.H.Uxaunze,
3.®.Monoaunamsuiy, H.T. Xeuypuanu
PE3IOME
B cratpe mpencraBieHbl NPHYMHBI JIeUIUTA TEIUIOBOM »HEpruM B I'py3unm M CHOCOOBI WX YCTpaHEHHS.
[Ipenmourenne mnpuaeTcs  MPOM3BOJACTBY T'OPIOYMX OpHKETOB HAa OCHOBE  HCIIOJIB30BAaHHS BTOPUYHOTO
SHEPreTUYEcKOro chipbsi. IlpuBeneHsl paHHbIE 00 MCTOYHHMKAX M 3almacaXx HPUrOJHOTO Uil  YKa3aHHOTO
MIPOU3BOJICTBA CHIPHSI.
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POSSIBILITY OF OBTAINING OIL PRODUCTS FROM BILGE WATER
Guram Khitiry, Tinatin Gabunia, Madona Tsurtsumia, Zurab Amiridze
SUMMARY

Investigation of oil-containing bilge water in order to dehydrate and remove debris showed the possibility
of obtaining of some naval and heating masouts.

BO3MOXHOCTHU NOJYUYEHUS HE®TEINPOAYKTOB U3 JIbAJBHBIX BOJ{
I'ypam Xutupu, Tunatun ['abynus, Manona Lypirymus, 3ypad AmMupuaze
PE3IOME
UccnenoBanue HedTecoaepk amux JbsUIbHBIX BOJ MO WX O0OE3BOXKMBAHUIO U yNAJECHUIO

MEXaHUYCCKUX HpHMeCCﬁ MMOKa3aJIO0 BO3MOXKHOCTDb IMOJYUCHUA HECCKOJIBKUX MApOK (I)J'IOTCKOFO n
TOIMOYHOI'0 Ma3yTOB.
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LOW ACIDITY CATIONITES ON THE BASIS OF ZEOLITE

M.Gurgenishvili, I. Chitrekashvili, G.Papava, Sh.Papava, V.Sherozia, R.Tsiskarishvili,
N.Khotenashvili, Z. Tabukashvili

Abstract:  Organomineral ionites have been synthesized, in which natural mineral sorbent is chemically
bound to organic part of a molecule, containing ionogen groups. Hydrogen forms of natural zeolite -
clinoptilolite and bromoacetic acid were used to resolve this problem. Static exchange capacity of a cationite
with carboxyl ionogen groups increases from 0,1 - 0,9 (for chemically unmodified zeolite) to 5-6 mr.equiv./g.

Key words: lonite, ionogen group, zeolite, clinoptillolite, cationite, polymerization
INTRODUCTION

Organic monomers with double links, containing ionogen groups were used to synthesize ionites.
lonites were polymerized, as a result of which organic ionites were obtained with ionogen groups in
elementary rings of polymers characterized by spatial structure.

At the application of inorganic natural sorbents, for example zeolites in ionite synthesis, zeolite is
presented just as a matrix, playing a role of a skeleton of synthetic organic ionite [1 - 3].

It was considered interesting to synthesize organomineral ionites, in which natural mineral sorbent
would be chemically bound to organic part of a molecule, containing ionogen groups.

In the work [2] zeolite was modified through its treatment in acetoacetic acid. In that method of
ionite synthesis, ionogen groups were not introduced into zeolite skeleton, capable to participate in ion
exchange process. As a result of such treatment zeolite exchange capacity fell from 0,9 to 0,3 mg-
equiv/g.

The present work pursued to synthesize ionites in which organic molecule, containing ionogen
groups, would be chemically bound to zeolite skeleton.

lonogen group of such ionites is capable to contribute to efficient exchange in water solutions and
they might be used for treatment of drainage waters, and technical solutions as well as for purification of

medicinal preparations from various admixes.

Experimental part

Materials. For the resolution of this problem the authors of the present work used natural zeolite —
clinoptilolite of the following composition, expressed in oxides:

(Na;K2)0-Al,03-10 SiO,-8 H,0.

The other component was bromoacetic acid ( BrCH,COOH ), which due to increased activity of
bromine atom easily comes into reaction with hydrogen atom of H-form zeolite.

Zeolite easily absorbs bromoacetic acid, but bromoacetic acid molecules are washed out easily from
zeolite pores too. Preliminary experiments proved that at the treatment by water, bromoacetic acid is

washed out completely.

79



33500 89R0JNI30R0L B0D03IA0 RS M@MdS6IR0 J0FN0L 06LBGHOBIBOL FBH(I3Id0 2013

Technics. Initially zeolite was treated by 5% hydrochloric acid solution. In this way it is transformed
into hydrogen form (H-form zeolite). At this moment cations, mainly K and Na, were substituted by
hydrogen atoms. After thorough washing it was dried to remove water. At the interaction of bromoacetic
acid and H-form zeolite, in organic solvent, at the temperature 60 — 80°C, we obtained ionite with

carboxyl ionogen groups. Schematically the reaction can be presented as follows:

Z-Na(K) +HCI—> Z-H + Na(K)ClI
Z-H + BrCH,COOH — Z - CH;COOH + HBr

IR-spectral studies of ionites showed absorption bands in the area 1090 — 1050 cm?, inherent to
Si—O-C chemical bond, referring to the fact that the remainder of acetic acid is chemically bound to
zeolite skeleton. Reiterated washing by water showed that nature and intensity of absorption bands
doesn’t change, which refers to the presence of Si—-O-C chemical bond.

Cationite on the basis of modified natural zeolite — clinoptilolite and bromoacetic acid was obtained
as follows: natural zeolite—clinoptilolite was crushed into particles of 1-2 mm, than 0,5 N hydrochloric
acid solution was added to it and the mix was heated for 4-5 hours. Then it was decanted many times till it
showed negative reaction to chlorine atom, and finally, it was dried at 120°C.

H-form zeolite thus obtained and bromoacetic acid were placed in thick-wall ampoule. Distilled
water of the volume equal to that of zeolite was added and was placed in metallic capsule. Ampoule was
welded, placed in metallic capsule and heated over silicone bath. Temperature was increased gradually up
to 60-65°C. Reaction duration was 6-8 hr. Then the ampoule was opened and its contents was shifted to a
beaker and filtered. Remainder on a filter was washed initially by warm distilled water and then was
diluted in hydrochloric acid solution and again by distilled water till neutral reaction of rinsing waters and

negative reaction to bromine. The obtained cationite was dried on air and then in drying cabinet at 80°C.

RESULTS AND DISCUSSIONS

At the synthesis of ionites we studied impact of various factors on the process of reaction and on
static exchange capacity of the obtained cationite, considering conditions of condensation reaction of
bromoacetic acid with H-form clinoptilolite. Effect of quantity (mass.%) of bromoacetic acid,
temperature and reaction duration on the reaction progress, was studied.

Experiments showed that at the increase of bromoacetic acid quantity from 0,2 to 7 mas./h., static
exchange capacity of the zeolite was increased. Results of experiments are given in figures 1- 3. The data
given in figures show that optimal ratio of zeolite and bromoacetic acid is 7:1. Further increase of
bromoacetci acid composition doesn’t lead to any significant increase in static exchange capacity of a
cationite, which is limited by composition of cationes in clinoptilolite.

Study of temperature effect showed that optimal is temperature 60 — 65°C. Decrease of increase of

reaction temperature leads to reduction of exchange capacity.
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Reaction time also affects a process of interaction of bromoacetic acid and H-form zeolite. Optimal
is reaction duration 8 h. Further increase of reaction time doesn’t exert any significant influence on cation
exchange capacity.

Thus, study of the influence of various factors on the process of interaction, showed that to reach
maximum index of static exchange capacity of a cationite, optimal conditions for the reaction process are:
zeolite and bromoacetic acid ratio (mas.h) - 7: 1, correspondingly; reaction temperature 60-65 °C, and
reaction duration 8 hours.

Static exchange capacity of low-acidity cationite with carboxylic ionogen groups at the treatment
in 0,1 N NaOH water solution increase from 0,1-0,9 (for chemically unmodified zeolite) to 5-6 mg-
equiv/g.

As is seen from the obtained results, chemical modification of clinoptilolite by means of
introduction of ionogen carboxyl groups into the skeleton, enables us to increase significantly their
exchange capacity. Carboxyl groups are easily dissociated, which contributes to improvement of kinetics

of exchange with various ions.
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Figure 1. Dependence of static exchange capacity (SEC) of cationite based on chemically modified
clinoptilolite on the conditions of synthesis
m-Bromoacetic acid quantity, A - Reaction temperature, x- Reaction time
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CONCLUSIONS
Synthesis of organomineral zeolite on the basis of natural sorbent — clinoptilolite type zeolite, in
which sorbent is chemically bound to organic part of a molecule, containing ionogen groups — was
performed. .Chemical modification of clinoptilolite, by means of introduction of ionogen carboxyl groups
into its skeleton , enables us to increase static exchange capacity of ionite with carboxyl ionogene groups
from 0,1 — 0,9 (for chemically unmodified zeolite) to 5-6 mg-equiv/g.
Low-acidity cationite with carboxyl ionogen groups in zeolite skeleton was synthesized on the basis

of modified H-form clinoptilolite and bromoacetic acid.
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HYBRID IONITES ON THE BASIS OF ZEOLITE

I.Chitrekashvili, M.Gurgenishvili, G.Papava, V.Sherozia,
K.Papava, N.Khotenashvili, Z.Tabukashvili

Abstract: Low acidity cationite with carboxyl ionogen groups in zeolite skeleton was synthesized on the basis
of modified clinoptilolite (H-form) and chloropropionic acid. At the interaction of silanole groups with
chloropropionic acid the chemical bonds are created between them. The obtained cationite is stable to acids
and alkali; it possesses high mechanical strength and increased exchange capacity.

Key words: hybrid, cationite, zeolite, ionogen group, clinoptilolite, carboxyl group

INTRODUCTION

It is known that ionites based on natural inorganic sorbents are obtained through their impregnation
by monomers containing ionogen groups, by their further polymerization [1]. Skeleton of inorganic
sorbents, in this case plays a role of a matrix of organic ionite.

There are ionites, and namely anionites, in which zeolite replaces skeleton of synthesized polymer
[2,3].

Imperfection of organic ionites with organic carcass (with polymer skeleton) is complexity of
technology of their synthesis and high price. Process of obtaining of ionite skeleton, which is an organic
polymer, is connected with multi-stage organic synthesis of both original monomers and polymers on
their base.

Skeleton of mineral rock (natural) contributes to the increase of thermal resistance of ionites. Such
ionites are able to function at increased temperatures, which is most important at their exploitation in
extreme conditions.

In special literature we find description of cationite with inorganic skeleton. Widening of assortment
of such type ionites is a rather urgent task. Widening of number of possible monomers, able to fulfill the
same functions, will increase the possibilities and spheres of their application in the form of ion-
exchangers.

It was interesting to synthesize cationite with inorganic skeleton, on the base of natural mineral
material. Synthesis of this type ion-exchangers is interesting since a ready skeleton enables us to use all

active centers of organic polymer, without their spending for creation of ionite skeleton

EXPERIMENTAL PART
Materials.
In the synthesis of cationites with inorganic skeleton, one of the original components chosen by us

was natural zeolite, clinoptilolite Clinoptilolite, as all other zeolites, is characterized by molecular-screen
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properties. Size of entry apertures of this zeolite is accessible to molecules with critical diameter 0,35 nm
[4]. According to other data diameter of efficient apertures of this zeolite is 0,44 nm [4].

Significant sorption parameter of zeolite is quantity of water, present in intra-crystalline cavities,
which to a significant extent depends on the zeolite form. There are many scientific works dealing with
the study of physical-chemical characteristics of clinoptilolite-containing tuffs of various deposits. It was
revealed that all of them are complex by their structure and the main difference is in their purity, that is, in

the presence of incidental rocks, as well as in cation composition.

Figure 1. Clinoptilolite skeleton structure

Idealized composition of elementary cell: Nas[(AlO2)s(Si02)30] 24H20;

Typical oxide formula: (Naz,K2)O Al,0310Si028H0;

Limits of composition alteration: Si/Al=4.25-5.25, Na, K » Ca, Mg;

Density: 2.16g/cm?; volume of elementary cell: 2100A3, free volume: 0.34cm®/cm?,

Channel system, bi-dimensional, 8- and 10 number rings: 0,40x0,55; 0,44x0,72 nm.

Skeleton density — 1.71g/cm?;

Below, in Table 1-2 the physical-chemical and structural characteristics and the data of elementary

composition of clinoptilolite are offered.
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Table 1

Physical, chemical, and structural characteristics of clinoptilolite

Typical composition of elementary cell

NasAlsSiz07, -24H,0

Crystalline structure monocline
Volume of elementary cell, nm? 210
Free volume, cm®/cm? 0.34

Aperture size, nm

0.40x0.55 in 8-memb.
0.44x0.72 in 10memb. rings

Skeleton density, g/cm?®

1.71

KOE, m.equiv/g

2.16

Chemical composition of cIinoptiIolite-contain-il;%brlgcis of Dzegvi origine, Khekordzula section.
Clinoptilolite original sample %
SiO; 50.91
Al2O3 15.42
TiO, 0.78
Fe203 7.50
FeO 0.72
MnO 0.09
MgO 3.32
CaOo 1.90
Na,O 5.20
K20 2.80
P2Os 0.30
SOs -
H.O 6.10

4.72
2 99.5
Si/Al=2,89

The data of chemical analysis show that a clinopyilolite specimen (sect. Khekordzula) is mainly of

Na-form.

Other components are chloropropionic acid (CICH.CH>COOH ), which reacts with silanol groups of

clinoptilolite.
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Technics.

Cathionites on the basis of modified natural zeolite - clinoptilolite and chloropropionic acid has been
obtained as follows: natural zeolite - clinoptilolite, was crushed to the particle size 1-2 mm., 0,5 N
hydrochloride solution was added to it and the mix was heated for 4-5 hours. Then it was decanted,
washed iteratively till negative reaction to chlorine ion and then is was dried at 120°C.

Hydrogen form clinoptilolite has also been obtained according to other method. Zeolite granules,
prepared in advance (0,5-1,0 mm), crushed manually, were treated in 0,1n NH4CI solution, then were
washed in distilled H»O and dried in a thermostat at 150-200°C.

IR-spectral studies of modified samples prove the preservation of crystalline skeleton of
clinoptilolite after cathion modification. Additional insertion of ammonium ions (NH4*) to the zeolite
contribute to decrease of the dimensions of “entry apertures” of clinoptilolite. At heating of ammonium
form clinoptilolite up to 150°C and higher, it is transformed into hydrogen form and dimensions of entry
apertures of zeolites are increased.

The obtained hydrogen form zeolite and chloropropionic acid were placed in thick-walled ampoule.
Distilled water was added to the mix, in quantity equal to that of zeolite. Ampoule was welded and placed
in metallic capsule and was heated over silicone bath. Then temperature was increased gradually up to
150°C. Reaction duration was 8-10 hours. Then the ampoule was opened and its content was shifted to a
beaker and filtered. The remainder on the filter was washed initially by warm distilled water, and then by
diluted hydrochloric acid solution, and again by distilled water, up to neutral reaction to rinsing waters
and negative reaction to chlorine. The obtained cationite was dried initially on air, and then in drying
cabinet, at 80°C.

Schematically the reaction can be presented as follows:

Z-Na(K) +HCl - Z-H + Na(K)CI
Z-H + CICH,CH,COOH — Z- CH,CH,COOH + HCI

lonite IR-spectral studies showed absorption bands in the area 1090 — 1050 cm™, inherent to  Si—
O-C chemical bond, referring to the fact that the remainder of propionic acid molecule is chemically
linked with zeolite skeleton. Reiterated washing by water showed that nature and intensity of absorption

bands doesn’t change, which refers to presence of Si—O-C chemical bond.

RESULTS AND DISCUSSIONS
At the treatment of modified clinopyilolite by acid, we are able to remove Na and K from its

skeleton, which form water soluble chlorides and at washing of the created hydrogen form clinoptilolite,
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Na and K are removed, as a result of which silane groups are formed. At the interaction of these groups

with chloropropionic acid chemical bonds are formed between them, according to the following scheme:

-Si—-OH + CICH,CH,COOH — -Si-0-CH;CH2- COOH + HCI

Cationite obtained at the interaction with chloropropionic acid and H-form zeolite, is characterized
by the following properties: grain size 1-2 mm, apparent density 0,6 — 0,8 g/ml, static exchange capacity
to 0,1 N NaOH solution 5-6 mg-equiv/g.

If we compare exchange capacity of the obtained cationite with that of the natural zeolite/original,
we’ll see that its exchange capacity 0,2 - 0,3 increases 4 — 5 times. Alongside with it, introduction of
easily dispersible ionogen carboxyl groups into zeolite skeleton, contributes to improvement of kinetics of
exchange of a series of ions. Cationite is stable to acids and alkali, and is characterized by high
mechanical strength.

Thermal stability of a cation was evaluated at its heating for 24 hrs, at various temperatures.
Investigations showed that at the increase of temperature from 60 to 200°C exchange capacity of a
cationite decreases from 5 to 2 mg-equiv.\g.

Thermal stability of an ionite was determined in dynamic conditions of heating. It appeared that
thermal stability remains at the level of results obtained at the terms of their testing in static conditions.

Thus cationite obtained on the basis of modified natural zeolite — clinoptilolite (H-form) is
characterized by high thermal stability and mechanical strength, high static exchange capacity and thus
can be used at high temperatures.

CONCLUSIONS

Low acidity cationite with carboxyl ionogen groups was obtained on the basis of modified clino-
ptilolite (H-form) and chloropropionic acid.

Spectroscopic studies proved that in IR-spectra of a cathionite there is an absorption band in the
region of 1090-1050 cm 2, that is characteristic to Si—-O—C bond, that refers to the creation of ether bond.

Static exchange capacity with respect to 0,1 N NaOH, compared with that of natural clinoptilolite
increase from 0,2-0,3 to 5-6 mg-equiv/g. Simultaneously, introduction of easily dissociable ionogen
groups into zeolite composition, contributes to improvement of kinetics of exchange capacity of a series
of other ions.

The obtained cationite is stable to the impact of acids and alkali, possesses high mechanical strength

and increased thermal stability.
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ELABORATION OF TECHNOLOGY FOR COMPOSITES CONTAINING SYNTHETIC
FERTILIZERS OF PROLONGED ACTION AND NITROGEN-FIXING MICROORGANIGMS
TO INCREASE PRODUCTIVITY OF CEREAL CROPS

G.Papava, E.Gugava, N.Maisuradze, N.Dokhturishvili, N.Gelashvili, E.Gavashelidze, M.Gurgenishvili,
I.Chitrekashvili, R.Liparteliani

SUMMARY
Technology was developed for obtaining ecologically pure composites containing nitrogenous
fertilizers of prolonged action and nitrogen-fixing microorganisms to increase productivity of cereal

crops. At the application of this composite nitrogenous fertilizer hectare norm decreases by 40-55%,
while productivity increases by 15-30%, compared to those of the control.
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0 3500337353900l Jocimdgdo 3emaligognco dsbamol mzgaligdgdo
Ne 399393 e, sym3bgds, b3gecomo bagedomo s gdomo | dOmggzo dsdgs
oC Foo §69g5, 33 Bodemsbhg, g%/ bg0bg, 33

1 160 4 40 6,1 60,0

2 170 6 60 6,2 75,0

3 180 8 80 8,0 70,0

4 190 10 100 5,5 67,7

5 170 8 100 3.5 70,0

6 160 10 80 6,1 56,5

7 190 4 60 7,7 88,8

8 180 6 40 6,1 90,8

9 180 10 60 7,1 90,1

10 190 8 40 3,0 80,6

11 160 6 100 2,5 60,0

12 170 4 80 3,3 70,5

13 190 6 80 5,5 60,5

14 180 4 100 5,8 74,5

15 170 10 40 7,1 75,8

16 160 8 60 7,8 90,5

BoJdoegmo  sbsmobo  dpamdstgmdl  gzgms  mbybg  (3emggmmo  geddmeol  dshzgbgdmols
Fgx9398880, A3 LaBnamgdsl a30dmasl  gsdmgegmabmm  gs63bsbmztgmo goddmeo ©s m3Bodsemydo

gboogo 4.
B Jdmegdo bagedomo seBydomo 3603930 dsd3s
Bodemsbdyg, dx/az ogbgebg, 33s
63;308‘3"&)33601} @33335)&@'35)&,
oc 160 | 225 267,0
170 20,3 291,3
180 27,0 325,4
190 21,7 297,6
©sgm3badols &,
fo 4 23,1 293,8
6 20,3 286,3
8 22,3 311,1
10 25,8 290,1
bggedomo (bg3s
35037333900 @A™,
ass 40 22,3 307,2
60 28,8 3444
80 23,1 257,5
100 17,3 272,2

Gmgmtyy  boomol  dmbs3gdndoest  Rbl, s gdon  LodmsbBgbg sOlgdom  gegmgbsl  sbogbls
2508373539001 Ol bzgoGomo 6935  MBGem dsmsemo 3shzgbgdmgdom bslosowgds 60 33s BzgeGomo
69301 306039880 gawsdndsggdom domgdmmo bodxdo.
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3emaligogndo  dsbsmal  mgobgdgdby gogmgbsls obrgbl s3égmgg  goesdndaggdals  §gd3g@sdyne.
domsgo  EsOBgdomo  LodmsbBoom  bsbosmwegds 1800C-(b3 300839 3sg9dnmo 603730, ogo  bsbosmegds
3693y bgety  domamo  3OEgg30  dsdz0m.  gesdydsggdobsl @AM bsgmgd  asgmgbsl  sbrgbl.
dsrmsemas 10 Gomoo  ©3gmzb90lsls dsbodsgrm®o  dgmgao ogm  dogdmemo, dsgsd  3@B)0dserm@s©
Mbs Rsomgsmels 4 Fmomo, 30650056 AP0 skgmo oo 3sblbgzsggds sOlgdomse 6 87k mdgligdls
3emsligogneo dsbamol mzolgdgol.

3d0g50, Bsotgdnmo  9Jl3g0dgbdol  Bgrgase  sggbomos  gsesdndaggdals  BaddgGedncs -
180°C, b3gedomo 6935 -6033s, ©sgm3zbgdol e -40 o, 65350030l 133 Loldgby.
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DETERMINATION OF OPTIMAL CONDITIONS FOR PROCESSING OF
THERMOREACTIVE CONTAINING POLYMER COMPOSITIONS BY FACTORIAL
EXPERIMENT

Nora Dokhturishvili, Nunu Maisuradze, Nasi Gelashvili, Eteri Gavashelidze, Vitali Sherozia, Givi
Papava, Riva Liparteliani

SUMMARY
Optimal values of the main technological parameters are determined by factorial experiment. Resol type
thermoreactive oligomer (as a matrix) and popmodified diatomite (as a filler) are used in the polymer

composition. Optimal conditions of processing are determined: temperature — 180°C, specific pressure —
60mPa, retention time — 40 sec. per 1mm thickness of the the product.
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336 edonsdy, 3030 Rodsgsdg, bybry sgmgsdgzamo

FgbFegmomos  LsdedrggmmBo  ae3digmgdnmo  3sdsbogmo  B303980l  Labgmdgdo, seggbogmos  dsmo
393639900l s6gsmo s (3bmggmdgmazgmmds  agma@sgon®  3modsgn®o  bmbgdol dobgrgom. (3bmggmas
3sBogmmo  $303900L  M3slbdolsogsb (3bmzggmms ©sbs(3ege 3edmoes sEgamméago FsGdmgdols sbsmo
a9b3bgMdmaggdmmo 8 360300m0 dmJdgeagdol 3Gg3sMsBo  “aomdgBtnbo”. bshzgbgdos, GmA a0 060 -1
398myqbgd0m  (3bm3z9mgdol  gdEm3sesbo@gdolash (338 asfgnmo sbsbstxgdo momddol 2-x96 6szemgdos
30061 033mAF Mo s3M0300Mmo 30935658980l 333mgg6gdals gdmbzgzsedo.

Gbmggmos  3sébodynmo 303900l Fobssmdregy  3m33mgdlindo  3Gmagamsddoznco  @mboldagdgdols
35806908 393 9M0bsGrmem  3MsJBo3s80  ghmgPmo  doGomseo  dodsmmagdss. gl 3s@sbodgdo  sG0sb

Lolbogme  bedgn@bgm  bmggmos  dogmo  Gogo  obgggogdo s abgsbogdo  @sgssmgdgdgdols
33d3@gmgdols 3esdBsbadn, Gomsy o 93mbmdog® Betsmls sggbgdl  g3bmggmgmdols sdrls. gats
sbadoymols  dmeme  3g@omEbo  gedmogggms  B3adgdol  asblegmmegdamo  Gmmo  sesdosbgddo
bbgoalibgs 3sommmaon®o 3Gmialgdol  asbzomséigdols ggmboo, Gs3 gowgy utm  BOol dsmwsdo
393609608 s 3GsJBogmbms gydemgdst [1,2].

B3039%0L  (3bmggmagdols  dodsrmsgMgliogmmdsbsgomo 83l dsdob,  AmEgbsi  0dbgds  dsmo
bm39mdgmngmmdolsmgol Bamlsg@gmo dotmdgdo: dgbsdsdolio $g60s6mds, $9d39M98MMs, GEmEs ©s
Bb&). odaggol; 638003;305&5)3 1}1‘)3&;331}1‘)3& dgﬂ\ooao@ﬂﬁ—aamaﬁm(goggo %mﬁab'ao (8)(503360 oj@)(raég?)o 56056
Fomofewals gsblsbmgtgm 3gMomeda.
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J39460L Lbgs@slbzs gnobol (Jscroemoa, 3sbgmo, 0dg@gmo, Lsdgatgeme), 35630 s d0m0sb Ggaombgddo.
bgen Bogotrs 4467 bygmo dbbgomo s Fz60mo GJmbsbo Lsdmbeol gmobogno  asdmggemgas (dso
dme0l dbgoemo G Jmlsbo Logmbgmo - 1926, bgsto ©s obs - 2506, dspemo - 35). Bga@mgormo
0dbs 3s@rsbo@ynmo go3gd0l 4115 obpogondo (dso FmEol 0ddsge - 2966, 6odgs- 659, Fndéo -
490), Gemameg bmggmoas 6ol begsmzggmosh, sbgzg 3oermdyzol 24 Lsamdowsb, dso dodwgdsty
(55360(?50)6360;335 ©5 Bodm36360Q05.

0303900l Lsbgmdgdol amagbols dobboo dmEgmmmaon@o asdmzgmgzgdo brgdmes gemnbemls ©s
bob3zs8) 3060l (3bGamgdols  dobgogom, MBC-9  dozmmligm3ol  asdmyggbgdom.  asdmgemgbommos s
FLfogmomas 6 azstol 10 Labgmdol  3séeboggdo: Haem. detritum; Haemsulcata, Haempunctata;
Haemotophila; Rh bazssa; I ricinus, P.marginatus; P.pictus.

83330939835 330h3960, O3 Ixodidae-b mxsbol 3ssbogmmo $303g00 36Lsgnmdgdon GsGome
360l 3830390 o J3ggbols dogem Moz Ba@odme0gdby, OmameE ©demmddo sbgzg dmobffobs s
d00sb BerbgdBo. LFmAdabrg@osh, xeabstinsh, dcmé33056 dpgmmgdby, dwabsroldoMsl ©s Bygdobogast
s30m9dbg.  m303580L  gs3d3gmgds  Lebgmdgdol  dobgrogom  Lbgswslbbgss. @sbsgmam  Lsdstrmggememdo
‘acgﬁ)m 83@)&;3 6336@3@363@00 B.calcaratus; H. anatolicum; oQavﬂm;}Q’gm hadaﬁm(}a@mao H. punetaza.
Rh.sanguineus; bmeoe doosh bmb9380 D. pictus; 1. ricinus; Rh bursa.

Bootrgdmmo  Lsdogde  badyydscmgdon  smgobrs,  Gmd 3s¢bogynmo  Bgo3g900  msgl  glbdosh
Lobmggenm-bsdgn@bam  (3beggemgdls, Gmigs 3sgol §933gGedn®s oozl 11-12, bomeme bospsgols 9
3t bl o8 dohgabgdgmgdty  eghbmdom  Bglisdmgdgmoas  Lsbmagemm-lsdgn@bgm  (3bemggmadby
336560 gd0ls 0s308LBI0L 3OMaberbatigds s (3bemggmms ©sdzsgo ©mbolidogdgdol wsagadzs [3].

3sésbogymemo 8303730 s gsblsggMgdon  LsdstmzgmmBo  as3(39mgdme  oflmwowegl  (Ixodidae)
oxsbol 303580l Lafobssmdmgam  @mbolidogdgdols  gs@e®qds  Igdee  sBomdos, Gsdgbsosi  dsmo
Gomo  3gdmb3mGogombamo  ©sgssmgdgdol  as3é(39mgdsdo  360T36gmmmgabos.  sEsbodmmo B 303930k
053Lbdolagsb  @slsegee  Bedegds  Lsbmgemm-bsdgn@bgm s  Bobsgdo  3bmggemgdols  Lbgmemols
©sd1 353905 B39300em Mo 335003000 361938G8B9d00. sbgmo 305386889000 @3 Bsggdgem
Gbo3gmgddo  ssgemgdol  semdsomds  40-50%-0s,  ssgs@gdmemo  (3bemggmgdols  smymsbgdgmo
9306500009810 d3nEbsemdols BB eadermmdols 853mb3g3580 Loggmammoasbmds 80-90%-o0s.
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DISSEMINATION OF PARASITIC MITES IN GEORGIA AND THE FIGHT AGAINST THEM
WITH THE DRUG "GIOMETRIN"

Omar Lomtadze, Givi Chimakadze, Nunu Shalvashvili
SUMMARY

Species of parasitic mites spread in Georgia have been studied. Been installed areas of their distribution
and viability by geographic and climatic zones.Field tests were conducted domestic preparation, with
prolonged acaricidal action, "Giometrin™ to protect animals from attacking parasitic mites.Was shown that
the cost of protective measures which been performed using "Giomtrin" almost two times lower than the
costs using imported acaricidal drugs.

PACITPOCTPAHEHUE MMAPA3ZUTAPHBIX KJIEIIEA B TPY3UU U BOPBBA C
HUMU C IPUMEHEHUEM NTPENNAPATA «T'HOMETPHUH»

O.I'.Jlomranze, I'.A.Uumaxkanze, H.1.IlansamBuim
PE3IOME

N3ydeHbl BuIBl MapasuTApHBIX KIEHIEHW, pPACIPOCTPAHEHHBIXB ['py3un. VYcCTaHOBIEH apeal WuX
pacnpoCcTpaHeHUs] U KU3HENESATENBHOCTh 10 reorpado-KiInmMaTndeckuM 30HaMm. [IpoBeZieHbI TOJEBbIe
WCIIBITAHUSI OTEUECTBEHHOTO Ipenapara «[ MOMTpHUH» C MPOJOHTHPOBAHHBIM aKapHIMIHBIM CBOHCTBOM
JUIS 3aIMTHI KUBOTHBIX OT HamaJeHWs MapasuTapHbIX kienied. [lokasaHo, 4TO 3aTpaTsl Ha 3aIUTHEIC
MEpOIPUSTHS, TPOBEJCHHbIE C TPUMEHEHUEM «I MOMTpHUH»-a, TOYTH B JIBa pa3a MEHBIIIE, YeM 3aTpaThl B
cly4ae MpUMEHEHUS] UMITIOPTHBIX aKapUIIUAHBIX IPETapaToB.
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