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nanoceoliTuri masalebis gamoyenebis SesaZlebloba  

medicinasa da farmaciaSi  

 

vladimer ciciSvili, nanuli dolaberiZe, manana niJaraZe, natalia mirZveli 

 

ganxilulia ceoliTuri masalebis mcire dozebiT da maRali efeqturobiT samkurnal-wamlo 

preparatebis saxiT gamoyenebis SesaZlebloba Terapiasa da qirurgiaSi, stomatologiur 

praqtikaSi, onkologiuri warmonaqmnebis aRmosaCenad samkurnalod da sxva.  

 

nanoceoliTuri masalebis gamoyeneba medicinasa da farmaciaSi erT-erTi ganviTarebadi 

mimarTulebaa. dReisaTvis nanoobieqtebad iTvleba is masalebi, romelTa nawilakis zoma 

100nm-ze naklebia. Aam masalebis misaRebad  farTod gamoiyeneba bunebrivi ceoliTebi.  

ceoliTi warmoadgens ganviTarebuli zedapiris mqone makromolekulur sistemas, 

romlis reaqciisunarianobac ganpirobebulia mikroforebis molekulur-sacruli efeqtiT, 

difuziuri da sorbciuli procesebiT, rogorc zedapirze ise mikroforebsa da arxebSi, 

aseve molekulur-sacrul efeqtTan Serwymuli, aluminsilikaturi karkasis uaryofiTi 

muxtis makompensirebeli da sxvadasxva bunebis kationebs Soris ionmimocvliTi reaqciebiT;  

ceoliTis arsebul da garemodan miRebul aqtiur centrebze mimdinare katalizuri 

procesebiT da makromolekulebisa da zemolekuluri struqturebis mezoforebis zedapirze 

Sekavebis unariT [1,2].  

ceoliTebis popularoba zemoTaRniSnuli  unikaluri fizikur-qimiuri TvisebebiT 

aixsneba. farToa problemaTa speqtri, romelTa gadaWra SesaZlebelia ceoliTebis 

saSualebiT dawyebuli mTvareze xelovnuri niadagis SetaniT, damTavrebuli axali 

samedicino preparatebis warmoebiT. amitom cnobilma amerikelma mecnierma f.mamptonma 

ceoliTebs  “jadosnuri qvebi” da 21-e saukunis civilizaciis produqtebi  uwoda [3,4]. 

ceoliTs, unikaluri seleqtiuri ionmimocvlis Tvisebis gamo, Seswevs unari miawodos 

organizms makro-, mikro- da ultramikro elementebi, Tu organizmi maT naklebobas ganicdis 

da gamoyos isini organizmidan siWarbis SemTxvevaSi. mniSvnelovania agreTve ceoliTis 

katalizuri Tvisebac, rac xels uwyobs organizmSi yvela bioqimiuri procesis 

normalizebas.  

dResdReobiT ceoliTi ara marto Zlieri adsorbenti, ionmimomcvleli da 

katalizatoria, aramed erT-erTi efeqturi antioqsidanticaa. Catarebuli uamravi kvlevis 

safuZvelze, mecnierebma daadgines, rom wvrildispersuli ceoliTi warmoadgens 

bioregulators, romelic organizmSi garedan moxvedrili Tavisufal radikalebs Soris 

urTierTqmedebas awesrigebs; asustebs adamianis imunuri sistemis damangreveli gareSe mikro 

da makro elementebis uaryofiT zemoqmedebas. 

mniSvnelovania wvrildispersuli modificirebuli ceoliTuri masalebis, rogorc 

kontrastuli nivTierebebis gamoyeneba iseT mgrZnobiare meTodebSi, rogoric magnituri 

rezonansi da kompiuteruli tomografiaa. Aam dros SesaZlebelia organoebisa da qsovilebis 

cvlilebebis danaxva, avadmyofobis diagnozis dasma da adreul stadiaze avadmyofobis 

identificireba. bunebrivi ceoliTebis wvrildispersuli modificirebuli formebis 

gamoyeneba imitomac aris aqtualuri, rom isini warmoadgenen xelmisawvdom masalebs didi 

ionmimocvlisa da adsorbciuli tevadobiT; aseve maTi gamoyeneba gamarTlebulia, rogorc  

ekonomikuri ise ekologiuri TvalsazrisiTac. 

samedicino TvalsazrisiT, did interess warmoadgens ceoliTebis moxmarebaa cocxali 

organizmebidan mZime liTonebis (As, Pb, Sn, Cu, Cd, Zn, Ba da sxva) da organuli toqsinebis 
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gamosayvanad, risTvisac aseve SesaZlebelia bunebrivi ceoliTebis safuZvelze mikronizebuli 

adsorbent-ionmimomcvlelebis saxis qarTuli preparatebis Seqmna da gamoyeneba.  

sayuradReboa, ceoliTebis gamoyenebis SesaZlebloba travmatologiaSi, artaSanebis 

dasamzadeblad. travmuli dazianebebisas artaSan-fiqsatorad gamoyenebuli TabaSiri sakmaod 

mZime masalas warmoadgens; ceoliTisa da TabaSiris narevisagan damzadebuli artaSani, 

savaraudod, ufro msubuqi, mtkice da foriani iqneba.  

ceoliTebis gamoyeneba, samkurnalo preparatebis saxiT, dafuZnebulia maT sorbciul 

Tvisebebze. adsorbireben ra makro da mikroelementebs da mcire zomis molekulebs CH4, 

NH3, H2S da sxv., isini ar Sedian pirdapir urTierTqmedebaSi da ar gamoyofen organizmidan 

iseT sasargeblo nivTierebebs, rogoricaa vitaminebi, aminomJavebi, poliujeri cximovani 

mJavebi. amasTan  sxva sorbentebisgan gansxvavebiT, romelTa moxmareba 2-kviraze met xans ar 

SeiZleba ceoliTebis, rogorc samkurnalo preparatebis gamoyeneba droSi, SeuzRudavia.  

medicinaSi ceoliTebis gamoyenebas dasabami misca mecxoveleobaSi sakvebi ceoliTuri 

danamatiT miRebulma dadebiTma Sedegebma, rac dResac efeqturad xorcieldeba msoflios 

mraval qveyanaSi. 

mniSvnelovania bunebrivi ceoliTebis, rogorc sorbentebis, gamoyeneba eqsperimentul 

da klinikur nefrologiaSi Tirkmlebis mwvavae ukmarisobis dros, dializis procesisas. am 

dros adgili aqvs sadializo xsnarebis gajerebas SardovanaTi, romelic dializatSi 

sisxlidan xvdeba. TirkmlebSi aminomJavebis dezaminirebis reaqciis Sedegad moxvedrili 

Sardovana mcired toqsikuria, Tumca misi toqsikuroba izrdeba masze kaliumis ionebis 

dagrovebis xarjze. novosibirskelma mecnierebma Seiswavles bunebrivi ceoliTebis gavlena 

Tirkmlis mwvave ukmarisobiT daavadebul virTxebis sisxlis homeostatikur maCveneblebsa  

da Tirkmlebis funqciaze. Eqsperimentis mixedviT cxovelebs sakveb danamatad aZlevdnen 95% 

fazuri Semcvlelobis adgilobriv klinoptilolits, fxvnilis saxiT (nawilakis zoma 0-1 

mm), masis 5%-ze gadaangariSebiT [5]. sisxlis plazmis monacemebis mixedviT im 

virTxebisaTvis, romlebic 3-dRian ceoliTur dietaze iyvnen, SeiniSneboda kreatininis, 

kaliumis da Sardovanas koncentraciis sagrZnobi Semcireba im cxovelebTan SedarebiT, 

romlebic standartul kvebis racionze imyofebodnen. Aaseve, ceoliTurma dietam xeli 

Seuwyo Tirkmlebis funqciis normalizebas, rac xsnaris fardobiTi reabsorbciis donisa da 

filtraciis siCqaris gazrdaSi gamoixata. kvlevis Sedegebma daadastura literaturaSi 

gamoTqmuli mosazrebebi bunebrivi ceoliTebis sorbciuli da proteqtoruli Tvisebebis 

gamovlenis Sesaxeb, kuW-nawlavis traqtSi moxvedrisas. kreatininisa da Sardovanas 

koncentraciebis Semcireba, aseve natriumisa da kaliumis ionebis gamoyofa imiT aixsneba, 

rom es nivTierebebi adsorbirdebian ra ceoliTiT, gamoiyofian kuJ-nawlavis traqtiT. aqedan 

gamomdinare mecnierebma daadgines, rom ceoliTuri dieta xels uwyobs sisxlis plazmis 

ion-osmotikuri maCveneblebis normalizebas da Tirkmlebis funqciis gaumjobesebas. dializi 

xangrZlivi da mZime procesia, amitom interesmoklebuli ar iqneba saqarTvelos bunebrivi 

ceoliTebis safuZvelze momzaddes wvrildispersuli preparatebi enterosorbentebis saxiT, 

romlebic sisxlSi, rogorc Sardovanas ise kreatininis koncentracias Seamcirebs. maTi 

gamoyeneba dializis procesis mimdinareobisas, rogorc ekonomiuri ise ekologiuri 

TvalsazrisiT, mizanSewonili iqneba.  

nanoceoliTuri masalebi samkurnalwamlo preparatebis mcire dozebiT maRali 

efeqturobiT moxmarebis SesaZleblobasac iZleva. samedicino praqtikaSi didi gamoyeneba aqvs 

fenomenaluri baqteriociduli da antivirusuli aqtivobis mqone vercxlisSemcvel 

wvrildispersul ceoliTur masalebs. antimikrobuli vercxliSemcveli kompoziciebis Seqmna 
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dReisaTvis aqtualuria vercxlis xarjis minimalizaciisa da kompozitebis gaiafebis mizniT, 

vercxlis kationebi inergeba ganviTarebuli gare zedapiris mqone bunebriv ceoliTebze 

(klinoptiloliti, filipsiti) ionmimocvlis Cvens mier SemuSavebuli xerxiT. 

vercxlisSemcveli nanoceoliTuri masalebi warmatebiT gamoiyeneba  stomatologiaSi, 

qirurgiaSi, Wrilobebis efeqturi SexorcebisaTvis [6,7]. aRniSnuli masalebisa da 

baqteriofagebis kombinirebuli gamoyenebis SesaZlebloba mniSvnelovania baqteriologiasa da 

virusologiaSi arsebuli mravali problemis gadasawyvetad. antibiotikebisagan gansxvavebiT, 

nanonawilakebis moqmedeba SerCeviTia isini mxolod virusebze moqmedeben ujredis 

dauzianeblad [7].  

dReisaTvis aseve mniSvnelovania samkurnalo preparatis saxiT ceoliTebis gamoyeneba 

avTvisebiani simsivneebis winaaRmdeg samkurnalod. Ppirvelad xorvatiaSi, zagrebis 

universitetis profesoris, krezimir paveliCis xelmZRvanelobiT, Seiqmna preparati megamini 

[8]. is axali antioqsidantia, mniSvnelovnad ufro maRali potencialiT, vidre aqamde 

arsebuli oqsidantebi, igi organizmis endogenuri antioqsidanturi sistemis 

mastimulirebelia. Mmegamini warmoadgens pirdapiri moqmedebis oqsidoreduqtiul preparats, 

romlis 1g Seicavs 750mg tribomeqanikuri meTodiT gaaqtivebul (polarizebul) bunebriv 

ceoliTs-klinoptilolits, 70mg kalciums da 35mg magniums; moqmedebs uSualod ujredovan 

membranaze, rogorc eleqtronebis aqtiuri donori. megaminis miReba  onkologiuri 

daavadebebis mqone avadmyofebSi amcirebs analgitikuri da narkotikuli preparatebis 

moxmarebas, nawilobriv an srulad aSrobs muclis RruSi dagrovil siTxes, zrdis rkinis 

Semcvelobasa da eriTrocitebis ricxvs sisxlSi, aumjobesebs pacientis mdgomareobas 

qimiuri Terapiis adreul sawyisze. Uufro msubuqad mimdinareobs am dros damatebiTi 

efeqtebi: gulis revis SegrZnebis, Rebinebis, madis dakargvis, sigamxdris, Tmebis cvenis da 

sxva saxiT. mecnierulma gamokvlevebma aCvena, rom mikronizebuli ceoliTebis gamoyenebam 

sxvadasxva tipis simsivneebiT daavadebuli cxovelebis mkurnalobaSi gamoiwvia maTi 

janmrTelobis gaumjobeseba, sicocxlis gaxangrZliveba da zog SemTxvevaSi simsivnis 

Semcireba. amavdroulad mkurnalobas ar axlavs uaryofiTi toqsikologiuri Sedegebi. aqedan 

gamomdinare SeiZleba iTqvas, rom ceoliTebi mniSvnelovan rols asruleben imunuri sistemis 

modulaciaSi.  

saqarTvelo mdidaria bunebrivi ceoliTebiT, romelTa sabadoebi zedmiwevniT 

safuZvlianad aris Seswavlili qarTveli geologebis mier; maTi aRnagoba, Tvisebebi, sinTezi 

da gamoyenebis perspeqtivebi qarTveli  mecnier-qimikosebis mier. mravali wlis ganmavlobaSi 

dagrovili codna da gamocdileba ki gvaZlevs qarTuli samedicino preparatebis Seqmnis 

SesaZleblobas. 

Cvens mier SemuSavebulia  wvrildispersuli ceoliTebis miRebis qimiuri xerxebi, rac 

efeqturi, maRali sisufTavis nanoceoliTuri masalebis Seqmnis saSualebas iZleva. 

saqarTvelos adgilmdebareobis  filipsitSemcveli qanis (guriis regioni, SuxuTis ubani) 

safuZvelze miRebulia axali masala, romlis identuroba hibriduli, filipsit-

klinoptilolitis tipis ceoliTTan dadgenilia rentgenul-difraqtometruli analizis 

SedegebiT. Ddadgenilia aseve miRebuli  nimuSis qimiuri Sedgeniloba, daxasiaTebulia 

forovani struqtura da gare zedapiri [9]. aseve Cvens mier, saqarTvelos adgilmdebareobis 

analcimSemcveli qanis (quTaisis regioni, gelaTis ubani)  gadakristalebis gziT, 

hidroTermul pirobebSi, miRebulia foJazitis tihis wvrildispersuli ceoliTi didi 

sorbciuli da ionmimocvlis tevadobiT [10]. 
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Aaqedan gamomdinare Cvens mier bunebrivi ceoliTebis safuZvelze sinTezirebuli, 

maRaldispersuli da minarevebisagan sufTa ceoliTuri masalebi qarTuli samedicino 

preparatebis Seqmnis da medicinasa da farmaciaSi gamoyenebis perspeqtivas saxavs. 
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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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wylis STanTqmisunarianobis kvleva  

saqarTvelos zogierT bunebriv ceoliTze 

 

vladimer ciciSvili, nanuli dolaberiZe, natalia mirZveli, manana niJaraZe 

 
 

ganxilulia saqarTvelos bunebrivi ceoliTebis-klinoptilolitis, filipsitisa da analcimis 

dehidratacia-adsorbciis sakiTxebi, maTi SemdgomSi praqtikuli gamoyenebis TvalsazrisiT. 

 

bunebrivi ceoliTebi, gamorCeuli unikaluri fizikur-qimiuri TvisebebiT warmoadgenen 

perspeqtul masalebs. gansakuTrebiT sayuradReboa maTi moxmareba ekonomikuri TvalsazrisiT; 

aseve martivia da ar moiTxovs specialur rTul operaciebs maTi modificireba da 

mineraluri gamdidreba. 

saqarTveloSi, ceoliTizirebuli qanebidan gansakuTrebiT  gavrcelebulia maRali 

ceoliTSemcvelobiT gamorCeuli klinotilolit-, filipsit- da analcimSemcveli qanebi [1]. 

ceoliTis kristalebis unikaluri unari Seqcevadad dakargos (desorbcia) da STanTqos 

(adsorbcia) sxvadasxva nivTiereba, airad da Txevad mdgomareobaSi, apirobebs am mineralebis 

praqtikul gamoyenebas. TiTqmis yvela ceoliTisaTvis damaxasiaTebelia wylis molekulebis 

STanTqmis unari. ceoliTebis adsorbciuli moculobis Sevsebis maRali xarisxi SeimCneva 

wylis orTqlis Zlier dabal wnevebzec, rac ceoliTebs sxva mineralebisagan, magaliTad 

montmorilonitisagan, ganasxvavebs [2]. 

ceoliTSemcvel qanebze sakmaod xangrZlivi adsorbciuli procesis Seswavlisas 

seriuli gazomvebis Catareba, gansakuTrebiT zusti meTodebis gamoyenebiT, zogjer 

marTebulic ar aris. am TvalsazrisiT sruliad gamarTlebulia sorbentis adsorbciuli 

maxasiaTeblebi ganisazRvros statikuri, eqsikatoruli meTodiT. meTodi saSualebas iZleva 

rTuli mowyobilobis gareSe gamoavlinos ceoliTuri mikroforebis mniSvnelovani tevadoba 

da sruli forianoba. amavdroulad miRebuli monacemebis safuZvelze ganisazRvros 

sxvadasxva struqturuli tipis ceoliTze wylis orTqlis adsorbciis specifika da 

Taviseburebebi. Aam mimarTulebiT sainteresoa dagrovdes informacia, rac mniSvnelovania am 

foriani sxeulebis dasaxasiaTeblad da adsorbentebis saxiT gamosayeneblad. 

ceoliTebis wylis orTqlis mimarT STanTqmiTunarianobis Sesaswavlad da miRebuli 

Sedegebis SemdgomSi praqtikuli miznebisTvis gamosayeneblad Catarebuli iyo Semdegi saxis 

eqsperimenti. SerCeuli iqna saqarTveloSi  farTod gavrcelebuli sami saxis 

ceoliTSemcveli qani: klinoptilolitSemcveli qani kaspis raionis rkonis ubnidan – CtR, 
filipsitSemcveli qani guriis regionis sofel SuxuTidan – PSH da analcimSemcveli qani 

quTaisis regionis gelaTis ubnidan – AG. nimuSebi Seiswavleboda dawvrilmanebis sxvadasxva 

xarisxiT (1-4mm). aRniSnuli ceoliTebis fizikur-qimiuri maxasiaTeblebi motanilia cxrilSi 

1. 

 

cxrili 1. bunebrivi ceoliTebis zogierTi fizikur-qimiuri maxasiaTebeli 

ceoli-

Ti 
qimiuri Semadgenloba 

xv.wona

, 

g/sm3 

Kkinet. 
Ddiametri 

Å 

Tavisufali 

Mmoculoba, 

sm3/sm3 

CtR (Na2,7 K2,1 Ca4,1 Mg0,7)(Al6,4 Si29,4 O72) ·12,8 H2O 2,16 3,5 0,34 

PSH (Na0,90 K4,50 Ca0,84 Mg0,64)(Al8,30 Si22,88 O64) ·9,42 H2O 2,15 2,6 0,31 

AG (Na2,69 K0,38 Ca0,16 Mg0,10)(Al3,84 Si8,24 O24) ·3,92 H2O 2,24 2,6 0,18 

 
SeniSvna: bunebrivi analcimis qimiuri Semadgenloba  gadaangariSebulia 1/4¼ elementarul 

ujredze. 
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sorbentis adsorbciuli maxasiaTeblebi ganisazRvreba statikuri da dinamikuri 

meTodebiT [3]. statikuri meTodebidan Cvens mier SerCeuli iyo eqsikatoruli meTodi. 

meTodi saSualebas iZleva mokle droSi rTuli mowyobilobis gareSe gamoavlinos 

ceoliTebi, mikroforebis mniSvnelovani  tevadobiT da jamuri forianobiT. wylis 

adsorbciis sidide misi orTqlis   P/ps-0,40 fardobiT wnevaze  maxasiaTebelia adsorbentis 

mikroforovani struqturis, P/ps=1 fardobiT wnevaze ki ceoliTis jamuri forianobis. 

eqsperimenti 2 stadiisagan Sedgeba - dehidratacia da adsorbcia. wylis orTqlis 

adsorbciis gazomvis win  dehidratacia gulisxmobs ceoliTuri nimuSebis gamowvas mufelis 

RumelSi 250ºC–ze mudmiv wonamde miyvanamde. Ggamomwvari nimuSebi Tavsdeba biuqsebSi da 

yovndeba eqsikatorSi saboloo gajerebamde. wylis orTqlis wneva eqsikatoris moculobaSi 

(20ºC–ze) ganisazRvreba gogirdmJavas xsnaris koncentraciiT.   

wylis polaruli molekulebi Sedian ra ceoliTis mikroforebSi sorbirdebian ion-

dipoluri urTierTqmedebiT kationur adsorbciul centrebze [4], amgvarad sakvlevi 

nimuSebi erTmaneTisgan gansxvavdebian, rogorc  mikroforebis moculobiT da zomebiT, aseve 

kationebis ricxviT, romlebic misaRwevia adsorbatis molekulebTan urTierTqmedebisaTvis 

[5].  

 

cxrili 2. wylis orTqlis adsorbcia ceoliTebze.  

ceoliTi 

adsorbciuli 

moculobis 

Sevsebis dro 

P/ps = 0,40 P/ps = 1 

DT a, 

mmol/g 
v, 

sm3/g 

v, 

sm3/sm3 
a, 

mmol/g 
v, 

sm3/g 

v, 

sm3/sm3 

CtR(fxvnili) 144 5,00 0,090 0,194 10,9 0,20 0,424 
17,0 

CtR(marcvlebi) 160 4,80 0,086 0,186 9,0 0,162 0,350 

PSH(fxvnili) 90 7,25 0,130 0,280 12,8 0,230 0,495 
15.8 

PSH(marcvlebi) 130 7,05 0,125 0,273 11,22 0,202 0,434 

AG(fxvnili) 150 2,28 0,041 0,090 8,2 0,148 0,323 
18,5 

AG(marcvlebi) 170 2,10 0,038 0,082 7,5 0,135 0,294 

 
cxrilSi 2. motanilia dehidratirebuli sakvlevi nimuSebis adsorbciuli tevadobebi 

ceoliTis simkvrivisagan damokidebulebiT (DT – T-atomebis raodenoba erT kubur nanometrSi 

[6]. miRebuli Sedegebi miuTiTebs mniSvnelovan korelaciaze adsorbciul tevadobasa da 

Sesabamisi kristaluri struqturis Tavisufal moculobas Soris. amave cxrilidan Cans, 

rom wylis molekulebis difuzia adsorbentis meti dawvrilmanebisas mimdinareobs ufro 

warmatebiT da foriani struqtura ufro misaRwevi xdeba maTTvis.  

kvlevis Sedegad aRmoCnda, rom wylis orTqliT adsorbciuli moculobis Sevsebis 

maRali xarisxiT gamoirCeva filipsitis tipis ceoliTi, amave ceoliTze SeimCneva 

adsorbciuli wonasworobis ufro  swrafad miRweva; es imiT aixsneba, rom filipsiti 

xasiaTdeba mowesrigebuli samganzomilebiani arxebiT da kargad ganviTarebuli foriani 

sistemiT [7]. 

analcimis struqturaSi Sigakristaluri erTganzomilebiani arxebi mouwesrigebeli da 

SezRudulia, rac Sesabamisad aferxebs wylis molekulebis STanTqmiTunarianobas. 

klinoptilolitisTvis adsorbciuli moculobis Sevseba ufro xangrZlivia da wylis 

orTqlis adsorbciisunarianoba ufro dabali FfilipsitTan SedarebiT, rac misi 

MmaRalsiliciumSemcvelobiTaa Ggamowveuli. Catarebulia gravimetriuli analizi   

 

cxrili 3. ceoliTebis gravimetriuli analizi. 

ceoliTi 
wonis cvlileba, % 

regeneracia 
Ddehidratacia rehidratacia 

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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cxrilidan 3 Cans, rom ceoliTebis Termuli damuSavebis dros gamoyofili wylis 

Semcvelobis, adsorbciiT aRdgena, yvela sakvlevi nimuSisTvisaa SesaZlebeli.Ddehidratacia 

bunebriv filipsitze praqtikulad Seqcevadi procesia. adsorbciuli moculobis aRdgenis 

mxriv SezRudva ceoliTebis individualuri struqturiT, qimiuri SedgenilobiT da aseve 

dehidrataciisa da adsorbciis Catarebis pirobebiTaa ganpirobebuli. 

 A wylis orTqlis STanTqmiTunarianoba ganxiluli ceoliTebisTvis  SeiZleba Semdegi 

rigis mixedviT warmovadginoT: 

filipsitSemcveli qani> klinoptilolitSemcveli qani> analcimSemcveli qani.  

amgvarad Catarebuli kvlevis Sedegebi SeiZleba iyos safuZveli, struqturulad 

gansxvavebul ceoliTebze, wylis orTqlis adsorbciis Taviseburebebis gaTvaliswinebiT, am 

iafi adsorbentebis praqtikuli gamoyenebis pirobebis gansazRvris. 
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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.  

 

ИССЛЕДОВАНИЕ ПОГЛОТИТЕЛЬНОЙ СПОСОБНОСТИ ПАРОВ ВОДЫ НЕКОТОРЫХ 

ПРИРОДНЫХ ЦЕОЛИТОВ ГРУЗИИ 

 

В.Г.Цицишвили, Н.М.Долаберидзе, Н.А.Мирдзвели, М.О.Нижарадзе 

РЕЗЮМЕ 

Рассмотрены вопросы дегидратации-адсорбции природных цеолитов Грузии – клиноптилолита, 

филлипсита и анальцима с точки зрения их практического примения в дальнейшем. 
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bunebrivi analcimisa da filipsitis biologiuri aqtivobis 

ionmimocvliTi buneba 

 
vladimer ciciSvili, nanuli dolaberiZe, manana niJaraZe, natalia mirZveli, naTia xazaraZe* 

*akaki wereTlis quTaisis saxelmwifo universiteti 

 
Seswavlilia saqarTvelos bunebrivi ceoliTebis-filipsitisa da analcimis, ionmimocvlis 

meqanizmiT ganpirobebuli, aqtivoba rig biologiur procesebSi; rac am ceoliTebis da maTi 

modifikaciebis soflis meurneobaSi, medicinasa da sxva dargebSi gamoyenebis SesaZleblobas 

iZleva. 

 

bolo wlebSi dagrovili masala naTlad metyvelebs bunebrivi filipsitis, analcimis 

da maTi modifikaciebis biologiur aqtivobaze mcenareTa aRmocenebis ganviTarebisa da 

produqtiulobis zrdis procesSi.  

filipsiti vulkanur-danaleqi warmoSobis ceoliTia, romelic gamoyenebisaTvis saWiro 

raodenobiT aRmoCenilia, rogorc msoflios sxvadasxva qveyanaSi ise saqarTvelos 

teritoriaze [1]. 

bunebrivi ceoliTebis ionmimocvliTi Tvisebebis Seswavlas mudam didi yuradReba 

eqceoda da eqceva dResac. cnobilia, rom filipsiti warmoadgens ionmimomcvlels, romelic 

xasiaTdeba mkveTri seleqtiurobiT tute da tutemiwaTa, feradi liTonebis da  amoniumis 

kationis mimarT [2,3]. radgan bunebrivi ceoliTebis hidratirebul formebze airebis 

adsorbcia ar mimdinareobs es saSualebas gvaZlevs vivaraudoT ceoliTebis biologiuri 

aqtivobis ionmimocvliTi meqanizmis Sesaxeb. 

saqarTveloSi gavrcelebulia filipsitis diagenetikuri tipi. igi dakavSirebulia 

zRvis vulkanogenur-danaleq warmonaqmnebTan (axalcixe, guria). Mmineralebidan filipsitTan 

asocirdeba Tixa mineralebi, piroqxeni, mindvris Spati, qarsi da sxva ceoliTebic 

(klinoptiloliti, heilanditi) [1,4]. 

qanebSi filipsitis maRali Semcveloba (60-90%), Sigakristaluri struqturis Ria 

buneba, qimiuri SemadgenlobaSi iseTi mkvebavi elementis Warbi raodenobiT arseboba, 

rogoric kaliumia; aseve arxebis samganzomilebiani sistema xels uwyobs, mcenaris zrda-

ganviTarebisaTvis, rizosferoSi gansazRvruli wylis reJimis Seqmnas da ganapirobebs 

filipsitis soflis meurneobaSi gamoyenebas, rogorc  mcenarisaTvis saWiro sxva mkvebavi 

elementebiT gamdidrebuli saxiT ise damuSavebis gareSec. 

filipsiti xasiaTdeba maRali ionmimocvliTi tevadobiT, bunebrivi filipsitebisaTvis 

sruli ionmimocvliTi tevadoba 1,5-2-jer metia vidre klinoptilolitisa da mordenitis 

da aRemateba 3 meqv/g [5,15]. 

filipsitze ionmimocvliTi reaqciebis maRali siCqare umetesad ganisazRvreba 

kristalur struqturaSi Sesasvleli fanjrebisa da Rruebis zomebiT, da samganzomilebiani  

arxebis sistemiT. ionmimocvlis kinetikis Taviseburi maxasiaTeblebi ganapirobebs masze 

mimdinare, rogorc procesis maRal siCqares, ise Seqcevadobas, rac arsebiTad gansxvavdeba 

Tixa mineralebze mimdinare ionmimocvlisagan. es rogorc wesi ganmsazRvrelia niadagis 

mimocvlis tevadobisa.  

sxva ceoliTebisagan gansxvavebiT filipsitis ionmimocvlis gansakuTrebuli 

mniSvnelovani Tavisebureba mkveTri seleqtiuroba msxvili kationebis mimarT, romlebic 

mineraluri sasuqebis ZiriTadi  moqmedi nivTierebebia. filipsitis kristaluri struqturis 

Taviseburi agebuleba ganapirobebs Sigakristaluri aris Ria bunebas am kationebis 

TandaTanobiT CanacvlebisaTvis, SemdgomSi niadagSi TandaTanobiT gadasvlas, aferxebs ra maT 

gamotanas gruntisa da wvimis wylebiT. Aaqedan gamomdinare zrdis sasuqis moqmedebis 

xangrZlivobas. 

maRali mimocvlis tevadoba, seleqtiuroba kaliumisa da amoniumis mimarT, aseve 

mimocvlis reaqciebis maRali siCqareebi saSualebas iZleva filipsiti ganvixiloT  rogorc 
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niadagis kationuri Semadgeneli. amasTanave sasurvelia saWiroebis SemTxvevaSi, filipsitis 

winaswar, ionmimocvliT, mcenarisaTvis saWiro mkvebavi elementebiT, gajereba. 

eqsperimentis gziT Cvens mier dadgenilia filipsitSemcveli qanis (guriis regioni, 

SuxuTis ubani) biologiuri aqtivoba, romelic gamoixata baRCeuli kulturebis kitrisa da 

patisonis [6,7], wiwmatis [8],  biometruli maxasiaTeblebis gaumjobesebasa da mosavlianobis 

zrdaSi, romelic TanxvedraSia aseve ispanaxis moyvanisas niadagSi filipsitSemcveli qanis  

SetaniT miRebul SedegebTan [9]. 

avtorebis mier [10], aseve naCvenebia filipsitSemcveli qanis dabalmosavlian niadagze 

SetaniT mineraluri sasuqis gamoyenebis gareSe nivris kulturis mosavlianobis zrdis 

Sesaxeb, rac aseve filipsitis struqturuli da sxva TaviseburebebiTaa axsnili. 

Cvens mier Catarebuli iyo kvleva analcimSemcveli qanis amoniumiani formis gamoyenebis 

Sesaxeb niadagSi, romelic ar gamoirCeva maRali nayofierebiT, aris ruxi yavisferi, susti 

tute reaqciiT. samuSao iTvaliswinebda kitrisa da patisonis kulturis mosavlianobaze 

bunebrivi analcimis amoniumiani formis gavlenis Seswavlas [11]. 

eqsperimentSi gamoyenebuli iyo analcimSemcveli qani dasavleT saqarTvelodan 

(quTaisis regioni,gelaTis ubani) . analcimis qanSi ceoliTis Semcveloba 70-80%-ia, 

danarCeni komponentebi montmoriloniti, kalciti, mindvris Spati, qloriti, kationur 

SemadgenlobaSi prevalirebs natriumi. Ddadginda, rom amoniumiT gajere-buli 

analcimSemcveli qanis Setanisas niadagSi patisonis mosavlianoba metad gaizarda, vidre 

mineraluri sasuqebiT damuSavebul niadagze. aseve aRiniSna, igive pirobebSi, maqsimaluri 

mosavlis aRebis dro, erTi kviriT Semoklebuli [12]. 

pirvelad mebostneobis praqtikaSi gamokvleuli iyo analcimSemcveli qanis gavlena 

kitris mosavlianobaze. eqsperimentis Sedegebma gvaCvena, rom anacimSemcveli qanis Setana 

niadagSi dadebiTad moqmedebs kitris zrda-ganviTarebaze da produqtiulobaze, mineralur 

sasuqTan SedarebiT; rac iZleva imis saSualebas, rom mineraluri sasuqebis nacvlad wvril 

fermerul meurneobaSi gamoviyenoT bunebrivi analcimi da miviRoT ekologiurad misaRebi 

produqcia [13]. 

filipsitis unikaluri Tviseba dehidratirebul formaSi atmosferodan STanTqos 

gogirdwyalbadi, amiaki da sxva produqtebi gazobriv mdgomareobaSi [14], apirobebs 

mecxoveleobis fermebSi misi, rogorc dezadorantis gamoyenebis SesaZleblobas. amoniumis 

kationisadmi didi swrafvis gamo ki filipsitis 

gamoyeneba SesaZlebelia, rogorc amoniumis kationisadmi didi ionmimocvlis tevadobis 

mqone ionmimomcvlelis, fermeruli meurneobis Camdinare wylebis gasawmendad amoniumis 

kationisgan. 

filipsitis gamoyeneba SesaZlebelia rigi mediko-biologiuri problemebis 

gadasawyvetad. swrafva filipsitisa msxvili kationebis mimarT,  biologiuri masalebidan 

(sisxlis plazma, Sardi) metalebis koncentrirebis saSualebas iZleva. igive swrafva 

msxvili kationebis, tute, tutemiwaTa da feradi liTonebis mimarT gansazRvravs 

filipsitis damcav Tvisebas,romelic gamoixateba toqsikuri liTonebis gamoyvaniT kuW-

nawlavis traqtidan.Ffilipsitis molekulur-sacruli Tviseba ki SeiZleba gamoyenebuli 

iqnas sisxlis gasawmendad toqsikuri nivTierebebisgan.  amgvarad Catarebuli kvleva uCvenebs 

filipsitis mniSvnelovan aqtivobas rig biologiur procesebSi, romelic misi 

ionmimocvliTi da adsorbciuli TvisebebiTaa ganpirobebuli. 
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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.  

 

ИОНООБМЕННАЯ ПРИРОДА БИОЛОГИЧЕСКОЙ АКТИВНОСТИ ФИЛЛИПСИТА И 

АНАЛЬЦИМА 

В.Г.Цицишвили, Н.М.Долаберидзе, М.О.Нижарадзе, Н.А.Мирдзвели, Н.Т.Хазарадзе* 

* Кутаисский Государственный Университет им. А.Церетели 

РЕЗЮМЕ 

Изучена активность, обусловленная  ионообменным механизмом,  природных цеолитов Грузии –

филлипсита и анальцима  в ряде биологических процессов; что дает возможность применеия этих  

цеолитов и их модификаций в сельском хозяйстве, медицине и других отраслях.  
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axali antikoroziuli da biociduri gogirdSemcveli  

ceoliTuri danamatebi 

 
giorgi winwkalaZe, omar lomTaZe, manana burjanaZe,  

Tamar SaraSeniZe, vaxtang gabunia, nunu SalvaSvili 

 
SelRobis meTodiT miRebulia gogirdSemcveli klinoptilolitis axali tipis masala. miRebuli 

masalis struqtura da adsobciuli Tvisebebi Seswavlilia rentgenodifraqtometruli analizisa 

da wylis orTqlis adsorbciis meTodiT. gogirdSemcveli klinoptilolitis gamoyenebiT 

momzadda betonis nimuSebi da ganisazRvra maTi mdgradoba obis sokos sxvadasxva kulturebis 

mimarT. gamocdis Sedegebis mixedviT gogirdceoliTuri masala  SesaZlebelia gamoyenebuli iqnes, 

rogorc cementebis danamati, antikoroziuli da biociduri Tvisebis specdaniSnulebis betonebis 

misaRebad. 

 

 

cxovelTa sadgomebis betonis iatakebi eqspluataciis procesSi ganicdian fizikuri, 

qimiuri da biologiuri faqtorebis zemoqmedebas, rac iwvevs maT dazianebas da Semdgomi 

eqspluataciisaTvis gauvargisebas. betonis iatakebis dazianebis mizezia korozia, romelic 

mizez-Sedegobriv kavSirSia cxovelTa sadgomebis funqcionirebasTan. betonis iatakze 

fizikuri zemoqmedebis Sedegad warmoqmnil mikrobzarebSi xdeba cxovelTa 

cxovelmyofelobis saboloo produqtebis (Sardi, ganavali), sadezinfeqcio saSualebebis, 

mikroorganizmebis SeRweva da Semdgom gavrceleba (kapilarebisa da forebis meSveobiT) 

betonis siRrmeSi, rac iwvevs misi funqcionaluri da struqturuli maxasiaTeblebis 

cvlilebas [1-3]. aRniSnulidan gamomdinare, saamSeneblo konstruqciuli elementebis, kerZod 

iatakebis, dazianeba-gauvargisebisgan dacva, betonis saeqspluatacio maxasiaTeblebis 

gaumjobeseba da gamoyenebis xangrZlivobis gazrda aqtualuri ekonomikuri mniSvnelobis 

problemaa.    

statiaSi ganxilulia cementis  gogirdSemcveli ceoliTuri danamatis SemuSavebisa da 

misi gamoyenebiT iseTi betonebis  miRebis SesaZlebloba, romelTac gaaCniaT biociduri  da 

antikoroziuli  Tvisebebi. Mam Tvisebebis Sefasebis safuZvelze naCvenebia SemuSavebuli 

danamatis gamoyenebis efeqturoba  cxoveleobis  sadgomebis betonis  iatakebis 

mosapirkeTeblad. 

saqarTvelo mdidaria  bunebrivi ceoliTebiT, romelTa gamoyeneba  Tanamedrove 

samSeneblo masalebis  warmoebaSi metad prespeqtiulia [4]. bunebrivi ceoliTebi kristalur 

hidratirebul alumosilikatebs warmoadgenen. maTi kristaluri meseris struqtura Seicavs  

sicarielebebs, romelic dakavebuli aqvT Tavisuflad moZraobis mqone  ionebsa da wylis 

molekulebs. sinTezuri ceoliTebisagan gansxvavebiT bunebriv ceoliTebs gaaCniaT meoradi 

forianoba anu mezoforebi, romelTa zomebi 10 nanometrs  aRemateba [5].  

cementis gogirdSemcveli ceoliTuri danamatis misaRebad gamoyenebuli iyo bunebrivi 

ceoliTi – klinoptiloliti (saqarTvelo, aspinZis adgilmdebareoba). ceoliTuri fazis 

Semcveloba klinoptilolitis  nimuSSi meryeobs 55-65 % SualedSi. Seswavlili 

klinoptilolitis  qimiuri Sedgeniloba (oqsidebis saxiT) Semdegia: 

 

0,06K2O•0,30Na2O•O,11CuO•O,12MgO•O,18Fe2O3•0,03TiO2 • 0.02P2O5 • Al2O3 • 4,59 SiO2 • 1,18H2O 
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adre Catarebul samuSaoebSi  naCvenebi iyo, rom Termulad nanodoneze damuSavebuli 

klinoptilolitis cementis SedgenilobaSi SeyvaniT umjobesdeba misi fizikur-qimiuri 

Tvisebebi [6]. amasTanave, imisaTvis rom Semcirdes betonis korozia da daCqardes misi 

SekavSirebis dro, saWiroa ceoliTis SemadgenlobaSi garkveuli raodenobis  SO3-is 

arseboba. bunebriv ceoliTebSi SO3–is Semcveloba mcirea an saerTod ar aris. BbetonisTvis 

antikoroziuli Tvisebebis misaniWeblad saWiroa SO3-is  raodenobis  bunebrivTan SedarebiT  

3-4-jer gazrda [7]. 

rig samuSaoebSi naCveneba, rom SeiZleba SeirCes iseTi bunebrivi ceoliTebi, romlebic 

amcireben maTTan SexebaSi myofi  mikroorganizmebis  raodenobasa da sicocxlis unarianobas 

[8]. AaRniSnulidan gamomdinare, Tu moxdeba aseTi ceoliTebis  gogirdiT an gogirdSemcveli 

naerTebiT (romlebic gamoirCevian baqteriociduli TvisebebiT)  gajereba, SesaZlebelia 

cementis iseTi mikrodanamatebis miReba, romlebic betonebs mianiWeben rogorc  

antikoroziul,  aseve biocidur Tvisebebs. 

ceoliTis gogirdiT  gasamdidreblad gamoyenebuli iyo  SelRobis meTodi [9]. 

Kklinoptilolitis da gogirdis SelRoba xdeboda 150oC temperaturaze, 12 saaTis 

ganmavlobaSi. gaciebuli SenalRobi dispergirebiT daiyvaneboda saWiro zomis fraqciamde. 

miRebuli masala warmoadgenda  erTgavarovan, mdgrad,  ruxi feris masas. miRebuli masalis 

struqtura Seswavlili  iyo  rentgenodifraqtometruli  analizis meTodiT. 

gogirdis  amorfuli masis  Seyvanam  ceoliTis  struqturaSi  misi garkveuli 

deformacia gamoiwvia, razec miuTiTebs  difraqtogramaSi ceoliTis  struqturis  

aRmniSvneli pikebis  intensivobebis  cvlileba (nax. 1-2). 

savaraudod aRniSnuli movlena SelRobis procesSi  ceoliTuri arxebidan  wylis 

desorbciisa da kaTionebis migraciis Sedegad  maT adgilas  gogirdis naerTebis CanacvlebiT 

aris gamowveuli. Tumca, klinoptilolitis  ZiriTadi struqtura mTlianad aris 

SenarCunebuli,  razedac klinoptilolitis gogirdiT damuSavebuli nimuSis difraqtograma  

miuTiTebs. 

 

 

 
 

nax. 1. klinoptilolitis  sawyisi formis rentgenodifraqtograma 
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nax. 2. gogirdSemcveli klinoptilolitis  rentgenodifraqtograma 

 

ceoliTur arxebSi  gogirdnaerTebiT  garkveuli poziciebis  dakavebaze miuTiTebs  

am masalis  wylis orTqlis mimarT adsorbciuli Tvisebebis Seswavlac. Seswavla 

mimdinareobda  P/PS = 0,4 pirobebSi,  25oC temperaturaze 110-120 sT-is ganmavlobaSi.  

klinoptilolitis  sawyisi formis SemTxvevaSi adsorbcia  Seadgenda 3.35  mmol/g, xolo 

gogirdiT modificirebuli klinoptilolitis nimuSebisTvis  es sidide Sesabamisad mcirdeba  

2.36 - 2.63 mmol/g-mde. 

Seswavlilia gogirdSemcveli ceoliTis gamoyenebiT momzadebul betonebSi sokovani 

mikrofloris gazrdisa da gamravlebisTvis xelSemwyobi garemos ganviTarebis  Sewyvetis 

SesaZlebloba. gogirdSemcveli ceoliTiT Sevsebuli  betonebis fungiciduri Tvisebebis 

Sefaseba xdeboda maTi obis sokoebis (Аspergillus flavus, Аspergillus fumigatus, Аspergillus niger, 

Penicillium natatut, Alternaria alterna da Cladosporium) mimarT mdgradobis mixedviT. 

gogirdSemcveli ceoliTiT Sevsebuli  betonebis fungiciduri Tvisebebi Seswavlil iqna 

МУ 2.1674-97 meTodikis mixedviT. Sevsebuli betonebis fungicidobis xarisxis gansazRvra 

moxda  gost 9.049-91 (meTodi № 3) mixedviT. 

kvlevebis Casatareblad momzadda 1 х 1 х 6 sm zomis nimuSebi sawyisi da gogirdiT 

modificirebuli ceoloTis Semcveli betonis xsnaridan. nimuSebis dainficireba xdeboda 

mikroskopuli obis sokoebidan (Аspergillus flavus, Аspergillus fumigatus, Аspergillus niger, 

Penicillium natatut, Alternaria alterna da Cladosporium) momzadebuli suspenziebiT. aseTi 

suspenziebis misaRebad sinjarebSi, standartul agarizebul tkbilze (5ml), xdeba erTi 

Tvis ganmavlobaSi, (29±2)0С temperaturis pirobebSi, SerCeuli sokos kulturebis gazrda, 

ris Semdegac TiToeul sinjaraSi emateba 5 ml Capek-doksis xsnari (КNO3 - 2 g, КН2РO4 - 1 g, 

МgSO4 - 0,5 g, КСl - 0,5 g, FеSO4
.7Н2O - 0,01 g, Saqari - 15 g, gamoxdili wyali -  1 

litramde). TiToeuli sokos kulturis suspenziiT inficirdeboda sami nimuSi.  

nimuSebis inficireba xdeboda maTi mTliani CaZirviT sokos kulturis suspenziaSi 2 

wuTis ganmavlobaSi, ris Semdeg dainficirebuli nimuSebi Tavsdeboda boqsSi, 25±100С 

temperaturisa da 70-80% fardobiTi tenianobis pirobebSi, gaSrobamde. Ddainficirebuli da 

sakontrolo nimuSebi ideboda petris jamebSi dasvelebul filtris qaRaldze, ris Semdegac 

jamebi nimuSebiT Tavsdeboda eqsikatorebSi, ixureboda germetulad da erTi Tvis 

ganmavlobaSi inkubaciisTvis yovndeboda TermostatSi (29±2)0С temperaturis pirobebSi. 

nimuSebis gamocdis procesSi, yovel meSvide dRes xdeboda eqsikatorebis Tavsaxuris moxda 

3 wuTiT nimuSebamde haeris miwodebisTvis. 
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gamocdis dasrulebis Semdeg Catarda nimuSebis analizi-daTvaliereba jer ganaTebis qveS 

SeuiaraRebeli TvaliT, Semdeg mokroskopis qveS. TiToeuli nimuSi mowmdeboda mdgradobaze 

sokoebis mimarT, maTi ganviTarebis intensivobis mixedviT.  sakvlevi nimuSebis sokoebis 

mimarT mdgradobis Sefasebis Sedegebi mocemulia cxrilebSi 1 da 2. 

 

cxrili 1. bunebrivi klinoptilolitis Semcveli betonis nimuSebis mdgradoba obis 

sokoebis mimarT 

 

obis sokoebis 

kulturebi 

nimuSebis mdgradobis Sefaseba obis 

sokoebis mimarT, 

bali 

obis sokoebis mimarT 

mdgradobis daxasiaTeba 

gost 9.049-91-is mixedviT 

Аspergillus flavus 4 aramdgradi 

Аspergillus fumigatus 4 aramdgradi 

Аspergillus niger 4 aramdgradi 

Penicillium natatut 3 aramdgradi 

Alternaria alterna 4 aramdgradi 

Cladosporium 5 aramdgradi 

 
 
cxrili 2. gogirdiT modificirebuli klinoptilolitis Semcveli betonis nimuSebis 

mdgradoba obis sokoebis mimarT 

 

obis sokoebis 

kulturebi 

nimuSebis mdgradobis Sefaseba obis 

sokoebis mimarT, 

bali 

obis sokoebis mimarT 

mdgradobis daxasiaTeba 

gost 9.049-91-is mixedviT 

Аspergillus flavus 1 mdgradi 

Аspergillus fumigatus 1 mdgradi 

Аspergillus niger 1 mdgradi 

Penicillium natatut 1 mdgradi 

Alternaria alterna 1 mdgradi 

Cladosporium 1 mdgradi 

 
 

miRebuli Sedegebis mixedviT bunebrivi ceoliTebis gogirdiT modificirebis Sedegad 

miiReba cementebis antikoroziuli da biociduri Tvisebis danamanti - gogirdceoliTuri 

masala, romelic SesaZlebelia gamoyenebuli iqnes, specdaniSnulebis betonebis misaRebad. 
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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.  

 

СЕРОСОДЕРЖАЩИЕ  ЦЕОЛИТНЫЕ  ДОБАВКИ ДЛЯ ПОЛУЧЕНИЯ 

АНТИКОРРОЗИЙНЫХ И БИОЦИДНЫХ БЕТОНОВ 

 

Г.П.Цинцкаладзе, О.Г.Ломтадзе, М.Н.Бурджанадзе, Т.В.Шарашенидзе, В.М.Габуния, 

Н.И.Шалвашвили 

 

РЕЗЮМЕ 

Методом сплавления получен новый серо-цеолитный материал. Структура  и адсорбционные 

свойства полученного материала была изучена рентгено-диффрактометрическим методом и 

исследованием  адсорбционных свойств по парам воды. Применением серо-цеолитного материала 

приготовлены образцы бетона и определена их стойкость к разным культурам плесневых грибов. 

На основе полученных результатов, разработанный серо-цеолитного материал можно 

использовать как добавки цемента для получения антикоррозийных и антибактерицидных бетонов 

специального назначения.   
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skolecitis struqturuli cvlilebebi qimiuri da Termuli damuSavebis 

Semdeg da misi gamoyenebis perspeqtiva 

 
giorgi winwkalaZe, nana osipova, Tamar kvernaZe, manana burjanaZe,  

Tamar SaraSeniZe, nino burkiaSvili 

 

 
Seswavlilia saqarTvelos adgilmdebareobis (kursebi) bunebrivi boWkovani ceoliTis – 

skolecitis  struqturuli cvlilebebi, mJaviT modificirebis Sedegad. Aam cvlilebebis 

safuZvelze naCvenebia misi gamoyenebis SesaZlebloba saamSeneblo masalebSi maarmirebel 

mikrodanamatad. 

 

 

 

bunebrivi ceoliTebi kristaluri, hidratirebuli aluminsilikatebia, 

romelTa meseris kristaluri struqtura Seicavs sicarieleebs, romlebic 

dakavebulia Tavisuflad moZraobis unaris mqone ionebiTa da wylis 

molekulebiT [1]. 

yvela ceoliTi samganzomilebian aluminsilikats warmoadgens. rig 

ceoliTebSi, garkveuli kristalografiuli mimarTulebiT, kavSiris simkvrive 

araerTgvarovania; aqedan gamomdinare zogierTma aseTma mineralma miiRo 

fenovanis an boWkovanis dasaxeleba SeiZleba iTqvas, rom arc erT ceoliTs ar 

aqvs fenovani (organzomilebiani) an boWkovani (erTganzomilebiani) struqtura; 

es terminebi gamoiyeneba mxolod imisaTvis, rom vaCvenoT kristalis habitusi an 

SekavSireba.  

boWkovani ceoliTebis kristalebis morfologia aixsneba imiT, rom maTi 

karkasis struqtura warmoqmnilia grZeli, erTmaneTTan dakavSirebuli 

tetraedrebis rgolebiT. aseTi tipis ceoliTebi donald brekis klasifikaciiT 

me-5 jgufSi arian ganTavsebuli. Aam jgufis ceoliTebis TiToeuli rgoli 

Sedgeba erTmaneTTan dakavSirebuli 5 tetraedrisagan Semdgari struqturuli 

erTeulisagan. Aam jgufis ceoliTebs arxis zomebi mcire aqvT da TiTqmis 

mTlianadaa dakavebuli kaTionebiT, amitom isini ar gamoirCevian adsorbciis an 

molekulur-sacruli maRali TvisebebiT [2]. bunebrivi ceoliTebi xSir 

SemTxvevaSi SeiZleba gmoyenebul iqnen sxvadasxva teqnologiur procesebSi, 

rogorc danamatebi. Cvens mier ganxorcielda mcdeloba dagvedgina bunebrivi 

ceoliTis – skolecitis  gamoyenebis SesaZlebloba saamSeneblo masalebSi. 

kvlevis Sedegebma aCvena, rom cementis danamatebis nawilakebis zomebi 

pirdapir kavSirSia miRebuli substanciis difuziur TvisebebTan. rac ufro 
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didia danamatis molekulis zomebi, miT ufro izrdeba siblante da ar icvleba 

difuziis siCqare. Mmcire zomis molekulebis mqone danamatebi aneleben ionur 

difuzias [3]. 

rogorc cnobilia, ceoliTebi gamoirCevian maRali adsorbciuli 

TvisebebiT, amitom aseTi danamatis Setana cementis SedgenilobaSi 

arasasurvelia betonis warmoebisas zrdis wylis xarjis raodenobas,; amis gamo 

bunebrivi ceoliTebis pirdapiri gamoyeneba cementis mikrodanamatebad, 

SemdgomSi garkveul sirTuleebTan aris dakavSirebuli, amitom saWiroa iseTi 

tipis ceoliTuri nano an mikrodanamatebis Seqmna da SerCeva, sadac 

Semcirebuli iqneba wylis xarji [4]. 

boWkovani ceoliTebma, TavianTi  specifikuri struqturis gamo, betonis 

gamyarebis procesSi SesaZlebelia maarmirebeli funqcia Seasrulon, ris 

Sedegadac amaRldeba betonis seismedeguri Tvisebebi. Yyovelive es, am tipis 

ceoliTebis kvlevisadmi zrdis gansakuTrebul interess.  

kvlevis obieqtad SerCeuli iyo e.w. boWkovani struqturis mqone 

saqarTvelos adgilmdebareobis (kursebi, quTaisis regioni) vulkanuri 

warmoSobis ceoliTi – skoleciti. sakvlevi nimuSis qimiuri Sedgeniloba 

mocemulia Jangeulebis saxiT: 

 

                        0.02K2O  . 0.05Na2O  .  0.07CaO . Al2O3  
.  SiO2  .  0.7H2O 

  

ceoliTis struqturis Seswavla xdeboda qimiuri da Termuli damuSavebis 

Semdeg, i.w. speqtroskopiis da Termuli analizis meTodebiT. 

skoleciti muSavdeboda sxvadasxva koncentraciis marilmJaviT, misi 

speqtrebidan sCans (nax 1), rom marilmJaviT damuSavebam mis struqturaSi 

mniSvnelovani cvlilebebi gamoiwvia. tetraedrebsSorisi rxevis zolebis 

intensivobebis TandaTanobiT Semcireba da Semdeg gaqroba ar xdeba, ise 

rogorc es ceoliTebis umravlesobisTvisaa damaxasiaTebeli, aramed 

mimdinareobs axali zolebis warmoqmniT da xdeba speqtris suraTis mTlianad 

Secvla  - tetraedrebsSorisi, rogorc deformaciuli ( 487, 517, 545, 585, 605, 635, 

685, 780sm-1). 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 24 

nax.1 bunebrivi skolecitis (saqarTvelo, kursebi)  iw –speqtrebi 
aluminsilikatis karkasis rxevis ubanSi. 1 - sawyisi;  2 - 1N; 3 - 3N HCl -iT  

damuSavebuli 
 

               N 

rxevebis sixSireebisa da intensivobebis cvlilebiT (525, 545, 580, 600, 645, 

675, 750sm-1 da 1100, 1180sm-1-ze). karkasis rxevis ubanSi, boWkovan ceoliTebs, sxva 

ceoliTebisgan gansxvavebiT, ufro natifi struqtura aqvT, radgan aseTi tipis 

ceoliTebSi kationebsa da wylis molekulebs Soris Zlieri 

urTierTmizidulobaa. mJaviT damuSavebuli skolecitis i.w. speqtris aseTi 

mkveTri cvlilebac swored ceoliTis dekaTionirebis Sedegia. radgan 

skoleciti ZiriTadaT kalci-umis kationebis Semcvelia, am kationebis 

Semcirebam gamoiwvia kalciumisa da natriumis kationebis daaxloebiTi gaTa-

nabreba; ris Sedegadac moxda Sesasvleli fanjrebisaTvis damaxasiaTeb-eli 

rxevis zolebis cvlileba da i.w. speqtrebSi mezoliTis (skolecitis 

izostruqtura) kristaluri meserisaTvis damaxasiaTebeli axali zolebis 

warmoqmna [5].  

 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 25 

 

skolecitis struqturis Termuli analizis meTodiT Seswav-lam gviCvena 

(nax 2), rom sxvadasxva koncentraciis marilmJav-as xsnariT damuSavebuli 

skolecitis Termogramebi gansxvave-bulia bunebrivi skolecitis 

Termogramebisagan.

 

nax. 2  bunebrivi da modificirebuli skolecitis (saqarTve-lo, kursebi) DTA  
mrudebi: 1 - sawyisi forma; damuSavebuli:  2-0.25N HCl; 3-1.0N  HCl; 4 -3.0N HCl; 

(gaxurebis siCqare – 100 C/wT). 
 

 

rogorc me-2 naxazidan Cans marilmJavas 0.25N xsnariT damuSavebuli 

nimuSebis DTA mrudze aRiniSneba bunebrivi skolecitisaTvis damaxasiaTebeli 

yvela efeqti da damatebiT ori endoefeqti – 280 da 7500C temperaturaze; 2800C –
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ze aRric-xuli efeqti Zalian mcire intensivobisaa, aseve Semcirebulia 4500C-ze 

aRricxuli efeqtis intensivoba; xolo 4100C-ze aRricxuli efeqti 

modificirebuli formis SemTxvevaSi buneb-riv nimuSTan SedarebiT maRali 

intensivobisaa. 

marilmJavas 1.0 da 3.0N –is xsnariT damusavebuli nimuSebis Termogramebi 

identuria da mkveTrad gansxvavdeba bunebrivi nimuSis Termogramisagan; am 

nimuSebis DTA mrudze SenarCune-bulia bunebrivi nimuSis mxolod 3800C –ze 

aRricxuli efeqti da misi intensivoba Semcirebulia; aseve aRiricxeba dabal 

temperaturuli endoefeqtebi (40–200)0C-ze, rac makroforebis warmoqmnaze 

miuTiTebs; aRniSnul temperaturul intervalSi ikargeba daaxloebiT 4.5% 

wyali [6]. GamisTan, marilmJavas ganzavebuli xsnariT (0.25) damuSavebis Sedegad 

warmoiqmneba gardamavali forebi, rac dasturdeba Sesabamisi mcire 

intensivobis endoefeqtiT daaxloebiT 2800C –ze. koncentrire-buli xsnarebiT 

warmoqmnili gardamavali forebis zomebi izrdeba, razec metyvelebs aRniSnuli 

endoefeqtis gadanacvl-eba ufro dabali temperaturisken daaxloebiT 2200C –ze. 

kvlevis Sedegebidan gamomdinare, Termuli analizis Sedegebi srul 

TanxvedraSia i.w. speqtroskopiuli kvlevis SedegebTan. aRmoCnda, rom am tipis 

ceoliTebis struqtura gansakuTrebu-lad mgrZnobiarea masSi mimdinare 

cvlilebebis mimarT; SesaZlebeli xdeba maTi aRricxva. aRniSnuli SeiZleba 

moxdes ara marto pirveladi an meoradi struqturuli erTeulebis 

cvlilebebiT, aramed kationis radiusis an misi poziciis umniSvnelo SecvliT. 

struqturuli cvlilebebi SesaZlebelia moxdes dehidrataciis SemTxvevaSic. 

amgvarad, boWkovani ceoliTebis gamoyeneba, maTi gansakuTrebu-li 

struqturuli Tvisebebis gamo, SesaZlebelia saamSeneblo masalebSi, 

maarmirebel mikrodanamatebad. amasTan, erTi ceoliTis struqturis umniSvnelo 

cvlilebiT SeiZleba miviRoT erTmaneTisgan sruliad gansxvavebuli agebulebis 

mqone ceoliTi, romelic SeiZleba iyos aucilebeli masala dasaxuli 

problemis gadasaWrelad. 
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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.  

 

 

 

 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 28 

 
askan-Tixis hidrofilur-hidrofoburi modifikaciebis miReba da kvleva 

 
ciala gabelia, leila jafariZe, eTer saluqvaZe, 

 nana osipova, Tamar kvernaZe 

 
cocxal orgnizmSi rkinis deficitis Sevsebis mizniT modificirebulia askangelis zedapiri Fe-
fruqtoza-askangelis kompleqsiT. struqturul-meqanikuri Tvisebebis Seswavlis Sedegad 

naCvenebia, rom suspenzia Fe-fruqtoza-askangeli akmayofilebs moTxovnebs, romelic waeyeneba 

samedicino preparatebs. 

 

Tanamedrove qimiuri teqnologiis ganviTareba, navTobproduqtebis gadamuSaveba, 

samedicino preparatebisa da kvebis produqtebis warmoeba, teqnologiuri da gamdinare 

wylebis gawmenda warmoudgenelia sxvadasxva saxis adsorbentebis (gaaqtivebuli naxSiri, 

silikagelebi, sinTezuri da bunebrivi ceolitebi da sxv.) gamoyenebis gareSe [1-3]. 

mkvlevarTa da teqnologTa sul ufro mzard interess iwvevs bunebrivi mineraluri 

sorbentebi (siiafisa da didi maragebis gamo) – montmorilonituri Sedgenilobis 

bentonituri Tixebi, diatomitebi, klinoptilolitur-mordenituli ceolitebi da a.S. 

saqarTveloSi bunebrivi sorbentebis gamoyenebas 30-ian wlebSi saTave daudo aleqsandre 

TvalWreliZem, romelmac ucxouri ,,maTeTrebeli Tixebis” nacvlad navTobproduqtebis 

gawmendisaTvis gamoiyena adgilobrivi bentonituri Tixa-gumbrini. sxvadasxva 

adgilmdebareobis bentonitebis sorbciuli Tvisebebis kvleva gagrZelda kavkasiis bunebrivi 

resursebis institutSi a. TvalWreliZis mowafeebis da mimdevrebis g. maCablis, g. 

merabiSvilis, o. mdivniSvilis da sxv. mier. aRsaniSnavia iovel quTaTelaZis farmakoqimiis 

institutSi Catarebuli kvlevebi samkurnalo malamoebis dasamzadeblad askanas 

adgilmdebareobis (ozurgeTis r-ni) bentonitis bentonitis askan-Tixis fraqciis ,,askan-

kolas” gamoyenebis Sesaxeb. 

rogorc praqtikam cxadyo, mineraluri sorbentebis bunebrivi saxiT gamoyeneba 

yovelTvis ar iZleva saTanado efeqts. es ganapirobebs maTi fizikur-qimiuri Tvisebebis 

(dispersuloba, sorbciul-katalizuri Tvisebebi, ionmimocvliTi unari) regulirebis da am 

gziT axali, mizanmimarTuli Tvisebebis mqone modifikaciebis miRebis mizanSewonilobas. 

petre meliqiSvilis fizikuri da organuli qimiis institutSi wlebis ganmavlobaSi 

mimdinareobs kvlevebi askan-Tixis hidro da organofiluri modifikaciebis miRebis da 

gamoyenebis mizniT saburRi suspenziebis komponentebad, saRebavebis, laqebis, konsistenciuri 

sacxebis, plastmasis, polimerebis warmoebaSi Semavseblad, adsorbentad da prolongatorad 

samedicino sferoSi da a.S. winamdebare naSromSi warmodgenilia aRniSnuli kvlevebis 

Sedegebis mokle mimoxilviTi analizi. 

askan-Tixis organofilizaciis procesebis kvlevis da maT safuZvelze 

arawyalsuspenziebis miRebis Sedegebis Seswavlis Sedegad naCvenebia, rom askan-Tixa 

organofilizirdeba navTobproduqtebiT da maTi gadamuSavebis narCenebiT (navTobis zeTovani 

fraqciebi, biTumebi, gamoyenebuli, sautili-zacio samanqano zeTebi da a.S.). askan-Tixis 

organofiluri modifikaciebi xasiaTdebian maRali hidrofoburi TvisebebiT, 

TermomdgradobiT tuteebisa da mJavebis mimarT. Seswavlili navTobproduqtebi askan-Tixis 

mimarT organofiluri unaris mixedviT Semdegi rigis mixedviT lagdebian: biTumebi ≥ 

solaris zeTi ≥ saTiTistre zeTi ≥ samanqano zeTi ≥ transformatoris zeTi. suspenziebi, 
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romlebic organofiluri askan-Tixis safuZvelze miiReba, maRali tiqsotropuli TvisebebiT 

(siblante, denadoba, mdgradoba) xasiaTdebian. 

interess iwvevs axali saxeobis kompoziciuri naxSirbadovani masalebi, karbonizirebuli 

dispersiuli mineralebi, romlebic SeiZleba warmatebiT iqnan gamoyenebuli iaf da efeqtur 

Semavseblad polimeruli masalebis, rezinis warmoebaSi, adsorbentebad, wylis gasawmendad 

da sxv. karbonizirebuli modifikaciebi miRebulia norios adgilmdebareobis zeTovani 

fraqciiT (300-600°С) askan-Tixis Termodestruqciis gziT. Sefardeba Tixa-modifikatori = 

3/1, temperatura 250°С. karbonizirebis SedarebiT dabal temperaturaze mimdinareobas 

savaraudod ganapirobebs alumosilikatis katalizuri Tvisebebi. karbonizirebuli askan-Tixa 

warmatebiT iyo gamocdili Semavseblad rezinis nakeTobaTa  da samSeneblo hermetuli 

masalebis warmoebaSi ekologiurad saSiSi murisa da ZviradRirebuli aerosilis nacvlad. 

glukoziT karbonizirebuli askan-Tixis, rogorc sorbentis gamocdis Sedegad (gasul 

wlebSi)  a.wulukiZis urologiis erovnul centrSi miRebulia dadebiTi Sedegebi – 

sorbentze kargad adsorbirdeba kreatinini da K–ionebi, romelTa Semcveloba ascitur 

siTxeSi mcirdeba 2-jer. 

askan-Tixis maRali ionmimocvliTi, adsorbciuli da prolongatoruli Tvisebebi 

safuZvlad daedo hidrofiluri modifikaciebis miRebas, romleb-ic efeqturi aRmoCndnen 

mZime socialuri pirobebis, garemosa da sakvebis dabinZurebis, organizmSi mikroelementebis 

naklebobiT ganpirobebuli daavadebebis profilaqtikisa da mkurnalobis TvalsazrisiT. am 

mizniT SemuSavebulia askan-Tixis uxeSdispersuli minarevebisagan (sila, kvarci, TabaSiri da 

sxv.) gawmendis da am gziT maRaldispersuli fraqciis – askan-gelis miRebis meTodi 

(nawilakebis zoma 103nm). askangels prolongirebis unarTan erTad axasiaTebs samkurnalo 

Tixebis farmakologiuri moTxovne-bisadmi Sesabamisoba (gajirjvebis unari, aratoqsiuroba 

da a.S.). ionmimocvliTi reaqciebis safuZvelze Sesabamisi marilebiT (Na3PO4, MgSO4) 

damuSavebis gziT miRebulia askangelis Na- da Mg-modifikaciebi, romelTa sxvadasxva 

samkurnalo dawesebulebebSi (sax. samedicino instituti, infeqciuri daavadebebis klinika da 

sxv.). gamocdebis safuZvel-ze dadasturebulia aRniSnuli modifikaciebis efeqturoba kuW-

naWlavis traqtis daavadebebis (kolitis qronikuli formebi, dizenteria, gastriti, 

yabzoba) samkurnalod. askangelis zemoTaRniSnuli samkurnalo Tvisebebi daedo safuZvlad 

kvlevas, romelic miznad isaxavs rkinadeficituri anemiis profilaqtikisa da 

mkurnalobisaTvis gamiznuli naerTebis miRebas. rkinadeficituri anemia mikroelementebis 

naklebobiT ganpirobebul daavadebebs Soris yvelaze metadaa gavrcelebuli (rkinis 

deficits organizmSi ganicdis Cveni planetis 1/5, ~1 miliardi adamiani) [4]. 

sasicocxlod aucilebeli mikroelementis – rkinis nakleboba mniSvnelovnad azaralebs 

agrarul seqtorsac, rkinadeficituri anemiiT avaddeba yvela saxis pirutyvi da frinveli. 

gansakuTrebiT sagrZnob ekonomikur zarals ganicdis meRoreoba. statistikuri monacemebis 

mixedviT anemiiT avaddeba axladSobili goWebis 90%. aqedan 20-30% pirveli 8-15 dRis 

Semdeg iRupeba, xolo gadarCenili suladobis dRiuri namati mkveTrad mcirdeba zrda-

ganviTarebaSi CamorCenis gamo.  

rkinadeficituri anemiis samkurnalod tradiciulad gamoyenebulia araorganuli 

marilebi (sulfatebi, qloridebi), an aRniSnuli marilebis narevebi bionaerTebTan 

(vitaminebi, qarvis, askorbinis mJavebi da a.S.). araorganuli marilebis dabali 

bioSeRwevadobis da toqsiurobis gamo ujredSi samkurnalo efeqtis paralelurad viTardeba 
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arasasurveli gverdiTi movlenebi (Warbi rkinis ionebis dagroveba-hemosiderozi, 

metaboluri procesebis Seferxeba organizmSi), amas Tan sdevs mravali organos 

funqcionirebis moSla, sabolood ki paTologia.  

liTonTerapiis problemebis mkvlevari mecnierebi mravalwliani dakvirvebis Sedegad 

mividnen erTmniSvnelovan daskvnamde – cocxal organizmSi mikroelementebi Setanili unda 

iqnas mxolod bioligandebTan koordinaciulad SekavSirebuli, xelaturi saxiT [5], rac 

gamoricxavs samkurnalo saSualebaSi liTonis Tavisufali ionebis arsebobas (liTonis 

ionebi xelatur naerTebSi Sidakompleqsur, arareaqciisunarian poziciebze imyofebian, 

xasiaTdebian aratoqsiurobiT, maRali bioSeRwevadobiT, kargad aiTvisebian organizmis mier). 

aRniSnulis gaTvaliswinebiT problemis gadaWraSi Tavisi wvlili SeuZlia Seitanos 

askangelis rkinis Semcvelma modifikaciam – rkina – fruqtoza askangelma, romlis miReba 

or etaps gulisxmobs: 

 

1. askangelis modifikatoris, Fe – fruqtoza kompleqsis sinTezi. 

2. Fe – fruqtoza kompleqsiT askangelis modificirebis gziT Fe – fruqtoza – 

askangelis miReba.  

 

kvlevis obieqtad SerCeuli, organizmis metabolizmSi aqtiurad monawile naerTi – D 

fruqtoza pH = 9,00 – 11,0 da 35°С pirobebSi rkinis marilTan (FeCl2
.4H2O) warmoqmnis 

anionuri bunebis, wyalSi kargad xsnad kompleqss, romlis elementuri Sedgeniloba 

warmodgenilia cxr. 1 saxiT. 

 

cxrili 1. rkina – fruqtozis kompleqsis elementuri Sedgeniloba, % 

kompleqsi 
Fe-fruqtoza 

C H O Fe Na H2O 

24,56 3,40 32,76 18,92 7,24 13,20 
 
zemoTaRniSnul  pirobebSi  miRebul  xelatur  kompleqsSi TvisebiTi reaqciebiT 

orvalentiani rkinis ionebis garda aRmoCenilia samvalentiani ionebic, maTi Tanafardoba 

Sesabamisad Seadgens Fe(II)/Fe(III) = 74,32/25,68%161. eqsperimentis me-2 etapze xorcieldeba 

sinTezirebuli xelaturi naerTiT – Fe-fruqtoziT askangelis modifici-reba. am gziT 

miRebul modifikacias savaraudod eqneba ormagi samkurnalo qmedebis unari. kompleqsi 

adviladaTvisebadi da aratoqsiuri saxiT Seavsebs mikroelementis deficits organizmSi, 

xolo sarCul-prolongat-orad gamoyenebuli askangeli gamoricxavs an minimumamde daiyvans 

arasas-urvel, gastraluri saxis gverdiT movlenebs. Fe-fruqtoza–askangeli (Fe-askangeli) 

miRebulia Fe-fruqtoza – kompleqsis da askangelis 20% - pastis intensiuri Sezelvis 

pirobebSi (pH= 3.5-5.0).  

sayuradReboa, rom askangelis zedapiridan Fe-fruqtozis kompleqsis desorbcia 

TandaTanobiT mimdinareobs (prolongatoruli efeqti) srul desorbciamde. es miuTiTebs 

kompleqsis adsorbciis fizikur xasiaTze, rac dasturdeba sakvlevi nimuSebis 

ionmimocvliTi, iw-speqtroskopuli da Termografuli kvlevis SedegebiTac. 

rentgenografiulikvlevebis Sedegebis mixedviT askangelis zedapiris, Fe-fruqtozis 

kompleqsiT modificirebis gziT miRebuli sakvlevi nimuSebis fenebs Soris sivrceSi 

imyofebian Na (d001=12.50 – 12.9 Ǻ) mimocvliTi kaTionebi. nimuSebis nawilakebi dioqtaedruli, 
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montmorilonituri (d0.60=1.497 Ǻ) formiT xasiaTdebian. nimuSebSi SeimCneva ganbnevis fonis 

gafarToeba, rac rkinis gazrdili Semcvelobis maCvenebelia. 

Termografiuli kvlevis Sedegebis mixedviT, Fe-fruqtoza askangelis nimuSebSi 

SenarCunebulia montmorilonitisaTvis damaxasiaTebeli samive endoefeqti, maT garda 

Termogramebze fiqsirdeba intensiuri endoefeqti, rac ukavSirdeba askangelis zedapirze 

adsorbirebuli kompleqsis ligandis – fruqtozis TermoJangviT reaqcias. Fe-fruqtozis 

kompleqsis miRebisas naCvenebi iyo, rom rkinasTan kompleqswarmoqmnaSi monawileobas iReben, 

rogorc karbonilis –C=O, aseve spirtuli jgufebic – C – O [6].  Fe-fruqtoza askangelis 

zedapiridan Fe-fruqtozis kompleqsis desorbciis Sedegad miRebuli nimuSebis iw – 

speqtrSi qreba spirtuli jgufebis damaxasiaTebeli STanTqmis zolebi, rac mineralis 

zedapiridan modifikatoris desorbciis maCvenebelia. aRsaniSnavia agreTve, rom 

modificirebis Sedegad askangeli kvlav inarCunebs ionmimocvlis maRal unars (89.0 

mg.eqv/100g Tixaze). Aadsorbciuli aqtivobis mixedviT anionebi Semdegi rigis mixedviT 

lagdeba:  PO4
3-  >  SO4

2-  >  Cl-. 

samedicino daniSnulebis naerTebs waeyeneba moTxovna – adamianis kuWis wvenis 

mJavurobis pirobebSi (pH≈2,00) warmoqmnan xanmokle daSlis periodis, susti struqturis 

mqone sistemebi. aRniSnuli moTxovnebisadmi Fe-fruqtoza – askangelis Sesabamisobis 

dadgenisaTvis Seswavlilia Fe-fruqtoza – askangelis 5% wyalsuspenziis struqturis 

warmoqmnis da droSi ganmtkicebis unari. Fe-fruqtoza askangelis struqturis ganmtkiceba 

sakontrolo askangelis nimuSTan SedarebiT (120sT; 3,4pa), mTavrdeba SedarebiT swrafad 

(24sT), Tumca xasiaTdeba gacilebiT naklebi simtkiciT (1,5pa). efeqturi siblantis 

damokidebuleba Zvris daZabulobaze gazomilia 20°С, pH=2,0, Zvris siCqaris gradientis 1,5 – 

1310wm-1 diapazonSi. Sedegebi warmodgenilia cxr. 2 da nax. 1 saxiT.  

 

cxrili 2.  askangelis (sakontrolo) da Fe-fruqtoza askangelis 5% suspenziebis 

reologiuri Tvisebebi (pH =2): 
 

M – modifikatoris raodenoba, mg/g Tixaze 

KT – tiqsotropiis koeficienti   

η0 – sawyisi plastikuri siblante, pa.wm  

ηmin – umciresi plastikuri siblante, pa.wm 

PK1 – pirobiTi statikuri denadobis zRvari, pa 

PK2 – pirobiTi dinamikuri denadobis zRvari, pa 

PK1/ η1 – statikuri plastiuroba, 102wm-1 

 
sakvlevi nimuSi 

 
M K T η0 ηmin PK1 PK2 PK1/η1

 

askangeli 

(sakontrolo)  
 2.80 1690.0 3.40 2.40 2.76 15.0 

Fe-fruqtoza 

askangeli 

100 
200 
400 

0.71 
0.38 
0.13 
 

70.00 
160.03 
200.10 

0.93 
1.41 
2.05 

1.02 
2.00 
2.80 

2.80 
3.75 
4.50 

1.45 
1.25 
1.40 
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nax. 1. Fe-fruqtoza – askangelis 5% suspenziis efeqturi siblantis damokidebuleba 

Zvris daZabulobaze Fe-fruqtoza – askangelis sxvadasxva Semcvelobis pirobebSi: 1-100mg/g 

Tixaze; 2-200mg/g Tixaze; 3-400mg/g Tixaze  

 

 

rogorc naxazidan Cans, struqturis rRvevas Tavidan aqvs safexurebrivi xasiaTi, Semdeg 

ki siblante mkveTrad ecema struqturis srul rRvevamde. 

 amgvarad Fe-fruqtoza – askangelis wyalsuspenziebi xasiaTdebian susti, 

adviladrRvevadi struqturebiT da pasuxoben samkurnalo saSualebebisadmi wayenebul 

moTxovnebs. 

rogorc SesavalSi aRiniSna, rkinadeficituri anemia farTodaa gavrcelebuli sasoflo-

sameurneo cxovelebSi da frinvelebSi., rac saWiroebs aRniSnuli daavadebis samkurnalo 

saSualebebis gamoyenebas mis winaaRmdeg. rkinadeficituri mdgomareoba gansakuTrebiT iCens 

Tavs axladdabadebul pirutyvSi, umeteswilad Semodgoma-zamTaris da gazafxulis periodSi. 

am dros gansakuTrebiTaa SesamCnevi cxovelebis organizmSi sisxlwarmomqmneli organoebis 

funqcionirebis Seferxeba-moSliT gamowveuli anemiuri daavadebebis gamwvaveba. Ddaavadebebi 

gansakuTrebuli simwvaviT vlindeba axladSobil goWebSi da gamoixateba eriTrocitebis 

warmoqmnis SemcirebaSi, hemoglobinis naklebobaSi da maT Sedegad sxvadasxva daavadebebis 

mimarT mdgradobis daqveiTebaSi. Yyovelive es iwvevs cxovelis dacemis maRal maCvenebels 

(15-20 %) da did materialur zarals. 

sasicocxlod aucilebeli mokroelementis – rkinis nakleboba axladSobil goWebSi 

dakavSirebulia zrdis siCqaresa da dedis rZiT miRebuli rZis raodenobas Soris arsebuli 

gansxvavebiT. zrdis maRali intensivobis gamo axladSobil goWebs esaWiroeba dRe-RameSi 7-

10 mg rkina, Tumca dedis rZis saSualebiT maT miewodebaT mxolod 1 mg. ZuZumwovari 

goWebis maRali moTxovnileba rkinaze (~27 mg 1kg masis namatze) dedis rZiT mxolod 15-
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20% -iT kmayofildeba. Ddeda Rorebis intensiuri kvebis pirobebSic ki goWebis organizmSi 

rkinis raodenoba ar aRemateba 50mg-s. es arasakmarisi rezervi swrafad ixarjeba da iwyeba 

rkinis deficiti, viTardeba sisxlnakluloba, ferxdeba zrda-ganviTareba, xSiria dacema-

sikvdilianoba. 

rkinadeficituri anemiis samkurnalo Fe-fruqtozis xelati gamoicada axladSobil 

goWebze; mosinjviTi eqsperimenti mimdinareobda analogebis principiT 10 goWze, cxovelebi 

dayofili iyo or sacdel jgufad. sacdeli jgufis goWebis organizmSi sicocxlis me-2, 4, 

agreTve me-15 da 16 dReebSi Setanil iyo 0.1 ml Fe-fruqtozis kompleqsi. Eeqsperimentis 

Semdgom etapze cxovelebis sisxlSi ganisazRvra rkinis, eriTrocitebis, hemoglobinis da 

hematokritis Semcveloba. Kkvlevis Sedegebi warmodgenilia cxril 3-Si. Sedegebis mixedviT 

0.5mg sufTa rkinis Semcveli 1.0ml preparatis (cxovelis 1kg masaze gadaangariSebiT) 

gamoyenebis SemTxvevaSi goWebSi gamoiricxa rkinadeficitis gamovlineba, amasTan sisxlSi 

SeimCneva rogorc hemoglobinis zrda, aseve eriTrocitebisa da hematokritis Semcvelobis 

mateba. 

 

cxrili 3. ZuZumwovari goWebis sisxlis kvlevis Sedegebi 

maCveneblebi 
rkina, mkg, % 

eriTrocitebi, 

mln / ml 

Hhemoglobini, 

g, % 

Hhemotokriti, 

% 

Fe-fruqtozis   

Setanamde 
59.36 2.1 5.1 17.1 

Setanidan 24 

saaTis Semdeg 
169.0 3.6 6.2 19.4 

Setanidan 48 

saaTis Semdeg 
94.1 3.89 8.2 24.3 

 

amrigad, mosinjviTi cdebis Sedegebis safuZvelze, Cvens mier sinTezirebuli, 

sasicocxlod aucilebeli mikroelementis  - rkinis da biologiurad aqtiuri ligandis-

fruqtozis Semcveli kompleqsiT modificirebuli askangelis hidrofiluri modifikaciebi, 

saTanado kvlevebis Catarebis Sedegad, SesaZlebelia  gamoyenebul iqnes liTonTerapiuli 

mizniT, rkinadeficitiT gamowveuli daavadebebis samkurnalod. 
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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.  

 

 
ПОЛУЧЕНИЕ И СВОЙСТВА ГИДРОФИЛЬНО-ГИДРОФОБНЫХ МОДИФИКАЦИЙ  

АСКАН-ГЛИНЫ 

 

Ц.С.Габелия, Л.К.Джапаридзе, Э.Ш.Салуквадзе 

 

РЕЗЮМЕ 

 

Путем модифицирования поверхности аскангеля комплексом  Fe-фруктоза получен препарат, 

применимый с целью пополнения дефицита железа в живом организме. Изучением процессов 

адсорбции – десорбции  комплекса показано, что адсорбция  имеет  физический  характер.  На 

основе  анализа  структурно- механических  данных можно заключить, что суспензии Fe-фруктоза 

– аскангеля соответствуют требованиям, которые предъявляются к подобным медицинским 

препаратам. 
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mikroelementebis Semcveli fotoregulatoris kvleva 

 
i.beSkenaZe, n.JorJoliani, m.gogalaZe, s.urotaZe, g.beReluri 

 
ekologiurad usafrTxo, iafi, maRali raodenobrivi da xarisxobrivi maCveneblis mqone 

sasoflo-sameurneo produqtebis warmoeba  dReisaTvis erT-erT aqtualur problemas 

warmoadgens. am sakiTxis gadawyvetaSi mniSvnelovani roli eniWeba mikroelementebis e.w. 

fitoregulatorebis Seqmnas da gamoyenebas. mecnierTa mier “sicocxlis elementebad” 

wodebuli  liTonebis biologiuri roli  mcenareTa kvebaSi udidesi da mravalmxrivia. 

sasoflo_sameurneo kulturis saxeobis da niadagis Tvisebis gaTvaliswinebiT (Semadgenloba, 

struqtura, pH) gaTvaliswinebiT gadamwyvet faqtors warmoadgens fitoregulatorSi 

Semavali mikroelementebis Tvisobrivi da raodenobrivi Tanafardoba. amasTan sadavos aRar 

warmoadgens mikroelementebis xelaturi formis gamoyenebis didi upiratesoba 

araxelaturTan SedarebiT. sasoflo_sameurneo kulturebis kvebaSi fitoregulatorebis 

gamoyeneba soflis meurneobis produqtebis rentabelobis zrdis mniSvnelovani rezervia. [1-

6]. 

agraruli qimiis problemaTa laboratoriaSi grZeldeba kvlevebi xelatur formaSi 

mikroelementebis Semcveli fitoregulatorebis sinTezis da gamoyenebis mimarTulebiT [7-11]. 

am mizniT sinTezirebulia Semdegi tipis xelaturi naerTebi: M1∙EDTA∙nH2O, M2∙EDTA∙nH2O, 

sadac M=Mg,Mn,Zn,Fe,Co,Cu. EDTA_eTilendiamintetraZmarmJava, n=2-4. Catarebulia 

sinTezirebuli naerTebis kvlevebi rigi fizikur-qimiuri meTodebiT (lRobis temperatura, 

xsnadoba, iw.speqtroskopia, rentgenografia) [12-13]. 

naerTebis Termuli mdgradobis da Termolizis procesis Sesaswavlad Catarda 

Termografiuli gamokvleva f. paulik, i. paulik, l. erdeis tipis derivatografze, haeris 

Tanaobisas. naerTebi Seswavlili iqna Semdeg pirobebSi: TG=200, T=5000C, DTA=DTG=1/5,.  

nimuSis gaxurebis siCqare 10grad/wT-Si.  

 

cxrili 1. eTilendiamintetraZmarmJavas Semcveli naerTebis derivatogramebis analizis 

Sedegebi 

 

# 
 

naerTebi 
T0C 
 
 

Mmasis  danakargi 
% 

Mmowyvetili 
produqtis 
molekula 

 

daSlis myari 
produqti 

praqtikuli Teoriuli 

1 Mg∙EDTA∙2H2O 
170 
380 

10,45 
88,04 

10,27 
88,58 

2H2O 
EDTA 

Mg∙EDTA 

MgO 

2 Mn∙EDTA∙2H2O 
155 
360 

9,24 
80,21 

9,45 
79,97 

2H2O 
EDTA 

Mn∙EDTA 

Mn3O4 

3 Zn∙EDTA∙2H2O 
160 
280 
420 

8,94 
45,87 
79,72 

9,21 
46,29 
79,29 

2H2O 
0,5EDTA 

0,5EDTA 

Zn∙EDTA 

Zn(EDTA)0,5 

ZnO 

4 Mg2∙EDTA∙3H2O 

110 
150 
390 

4,20 
13,15 
79,74 

4,61 
13,83 
80,01 

H2O 
2H2O 
EDTA 

Mg2∙EDTA∙2H2O 

Mg2∙EDTA 

MgO 

5 Mn2∙EDTA∙4H2O 

130 
170 
330 
380 

7,24 
15,74 
46,70 
66,38 

7,66 
15,33 
46,19 
66,85 

2H2O 

2H2O 

0,5EDTA 

0,5EDTA 

Mn2∙EDTA∙2H2O 

Mn2∙EDTA 

Mn2∙(EDTA)0,5 

Mn2O3 

6 Zn2∙EDTA∙4H2O 
125 
165 
430 

7,14 
14,25 
68,02 

7,33 
14,67 
67,27 

2H2O 
2H2O 
EDTA 

Zn2∙EDTA∙2H2O 

Zn2∙EDTA 

ZnO 
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Y 

yvela Termograma xasiaTdeba ramdenime endo- da egzoefeqtebiT, aseve DTG mrudze 

Sesabamisi efeqtebiT. Mg∙EDTA∙2H2O-s Termogramebis analizi gviCvenebs, rom pirvel 

endoefeqts (1700C) Seesabameba 2H2O moli wylis mowyveta (masis danakargi: praqtikuli 

10,45%, Teoriuli 10,27%). temperaturis Semdgom zrdas 200-3500C temperaturul 

zRvrebSi endoefeqtebs ar Seesabameba masis danakargi, rac Cveni azriT dakavSirebulia 

naerTis izomerizaciasTan; xolo 360-3800C temperaturul zRvrebSi Zlier egzoefeqts 

Seesabameba eTilendiamintetraZmarmJavas anionis daJangva da Termolizis saboloo produqtia 

MgO. 

naerTebis  Mn∙EDTA∙2H2O da Zn∙EDTA∙2H2O Termuli daSla mimdinareobs analog-iuri 

xasiaTiT (cxrili1). endoefeqtebs 155-1600C temperaturul intervalSi Seesa-bamebaT wylis 

molekulebis mowyveta, xolo Semdgom Zlier egzoefeqtebze 360-4200C temperaturul 

zRvrebSi eTilendiamintetraZmarmJavas anionis daJangva da Termolizis saboloo 

produqtebia liTonTa oqsidebi  Mn3O4   da ZnO Sesabamisad. 

naerTis Mg2∙EDTA∙3H2O derivatogramis analizis Sedegad SegviZlia vimsjeloT naerTis 

Termuli daSlis xasiaTze. kerZod, I endoefeqts 1100C-ze Seesabameba 1 moli wylis 

mowyveta (masis danakargi: praqtikuli 4,20%, Teoriuli 4,61%); momde-vno  Zlier 

endoefeqts 1500C-ze Seesabameba ori moli wylis TandaTanobiTi daJ-angva  (masis danakargi: 

praqtikuli 13,15%, Teoriuli 13,83%); temperaturis Semdg-omi zrdisas 3900C-ze Zlier 

egzoefeqts Seesabameba eTilendiamintetraZmarmJavas anionis daJangva da Termolizis 

saboloo produqtia liTonis oqsidi MgO.   

analogiuri xasiaTiT mimdinareobs naerTebis Mn2∙EDTA∙4H2O da Zn2∙EDTA∙4H2O 

Termiuli daSla (cxrili1). endoefeqtebs 130-1250C temperaturul zRvrebSi  SeesabamebaT 

wylis or-ori molekulis mowyveta, xolo Semdgom endoefeqtebze temperaturul 

intervalSi 170-1650C darCenili wylis molekulebis daJangva.  Zlier egzoefeqtebze 

temperaturis Semdgomi zrdisas (380 da 4300C Sesabamisad) adgili aqvs 

eTilendiamintetraZmarmJavas anionis daJangvas da Termolizis saboloo produqtebia 

liTonTa oqsidebi  Mn2O3  da ZnO. 

sinTezirebuli naerTebis fiziologiuri aqtivobis Seswavlis mizniT maT safuZvelze 

momzadda fitoregulatori, romlis optimaluri koncentraciis dadgenis mizniT Catarda 

laboratoriuli testireba xorblis kulturaze (eqsperimentis xangrZlivoba iyo ori Tve); 

amisaTvis momzadda fitoregulatoris 2.5; 5 da 7%-iani muSa xsnarebi, romliTac winaswar 

damuSavda 100-100 cali xorblis marcvali da CaiTesa eqvs savegetacio WurWelSi, aseve 

CaiTesa 100cali xorblis marcvali meSvide WurWelSi muSa xsnariT damuSavebis gareSe 

(sakontrolo). Yyvela variant Tavdapirvelad irwyveboda wyliT, oTaxis temperature 

meryeobda 8-140C zRvrebSi.  daaxloebiT 18-20 dRis Semdeg xorbalma daiwyo aRmoceneba; 

dakvirveba mimdinareobda aRmocenebuli Reroebis sixSireze da saSualo simaRleze.  

bartyobis fazes bolos sacdel jgufebze Sesxurda fitoregulatoris momzadebuli muSa 

xsnarebi. eqvsive sacdel-savegetacio WurWelSi saSualod 2-3-jer meti iyo Reroebis 

raodenoba sakontrolosTan SedarebiT. aseve gamoikveTa upiratesoba Reroebis simaRleSic. 

orive maCvenebliT gansxvaveba sacdel da sakontrolos Soris SesamCnevi gaxda sacdel 

jgufze muSa xsnaris Sesxurebis Semdeg. dakvirvebis mTeli periodis ganmavlobaSi sacdel 

variantebSi aRmocenebuli xorblis Reroebi gacilebiT ufro jansaRi da mwvane iyo 
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sakontrolosTan SedarebiT. yvela maCvenebliT ki gamoikvveTa upiratesoba im sacdel 

variantSi, sadac damuSaveba moxda 5%_iani muSa xsnariT, ris safuZvelzec vadgenT muSa 

xsnaris optimalur koncentracias. Catarebuli laboratoriuli testirebis Sedegebidan 

gamomdinare mizanSewonilad miviCnieT kvlevebis gagrZeleba savele pirobebSi. am mizniT 

SeirCa saSemodgomo xorblis ori jiSi “bezostaia_1” da “koperi”.  momzadda 

fitoregulatoris 5%_iani muSa xsnari. samuSao Sesrulda zonisaTvis miRebuli 

agrowesebis Sesabamisad. muSa xsnari xorbals Sesxurda bartyobis fazes bolos. saangariSo 

wlebSi xorblis kulturaze daavadebebidan dominirebda helminTosporozi, mura da Reros 

Janga, xolo mavneblebidan _ Wia wurbela. amitom mTeli savegetacio periodis ganmavlobaSi 

dakvirvebebi warmoebda xorblis am mavnebel_daavadebebis gavrceleba_ganviTarebaze 

dinamikaSi. kvlevis Sedegebi motanilia cxrilSi 2. 

 

 

cxrili 2. mavnebel-daavadebaTa ganviTareba saSemodgomo xorbalze fitoregulatoris 

gamoyenebisas 

 

# 

 
 
 

variantebi 

helminTosporozi mura Janga Reros Janga Wia wurbela 

 
g
av
r
c
el

eb
, 

%
 

g
an
vi
T
ar

eb
is

 
in
t
en
s
iv
o
b
a,
 

%
 

Gg
av
r
c
el

eb
a,
 

%
 

g
an
vi
T
ar

eb
a,
 

%
 

Ga
vr

c
el

eb
a,
 

%
 

Gg
an
vi
T
ar

eb
a,
 

%
 

Ga
vr

c
el

eb
a,
%
 

g
an
vi
T
ar

eb
a,
 %

 

1 
bezostaia-1 

(sakontrolo) 
100 9,5 24 8,2 18,0 8,2 10 1,4 

2 
 

bezostaia-1 
(sacdeli) 

55 4,6 16 6,6 9,8 5,6 5,0 0,6 

3 
koperi 

(sakontrolo) 
100 23,2 34 9,7 22 7,4 10,4 4,0 

4 
koperi 

(sacdeli) 
60 16,0 22 7,5 12 4,8 7,8 2,4 

 
 

mosavali aRebuli iyo marcvlis sruli simwifis fazaSi. variantebis mixedviT aRiricxa  

marcvlis mosavlianoba; biometriuli gamokvlevebidan laboratoriulad Seswavlili iyo 

1m2_ze, nayofieri TavTavebis raodenoba, TavTavis sigrZe, TavTavSi marcvlebis raodenoba, 

1000 marcvlis masa. ganisazRvra marcvlis qimiur_xarisxobrivi maCveneblebidan sveli 

webogvaras Semcveloba, marcvlis da sveli webogvaras mindvruli da biologiuri 

mosavlianobebi.  monacemebi motanili cxrilSi 3. 

   cxrili 3-is monacemebi gviCvenebs, rom nayofieri TavTavebis raodenoba I da II 

variantebSi (sakontrolo bezostaia-1 da sacdeli) Tanabaria, aRniSnuli maCvenebeli koper – 

sakontroloSi yvelaze dabalia, xolo koper – sacdelSi _mniSvnelovnad aRemateba yvela 

danarCen variants.  
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cxrili 3. biomtriuli maCveneblebis, marcvlis mosavlianobis, sveli webogvaras 

Semcvelobis da mosavlianobis Sedegebi 

 

 
  

eqsperimentis monacemebis safuZvelze SeiZleba davaskvnaT, rom fitoregulatoris 

moqmedebam dadebiTi Sedegebi gviCvena, rogorc biometrul maCveneblebSi, aseve marcvlis 

mosavlianobaSi da qimiur – xarisxobriv monacemebSic. igive SeiZleba iTqvas mavnebel-

daavadebaTa gavrceleba-ganviTarebis SezRudvis mxrivac. Ffitoregulatoris moqmedebam 

dadebiTi gavlena moaxdina saSemodgomo xorblis zrda-ganviTarebaze, rac sabolood aisaxa 

mosavlianobasa da xarisxze. sami wlis ganmavlobaSi xorblis kulturaze savele pirobebSi 

Catarebuli eqsperimentis safuZvelze vaskvniT, rom msgavsi tipis naerTebis sinTezi da maT 

safuZvelze fitoregulatorebis momzadeba sainteresoa rogorc mecnieruli, ise 

praqtikuli TvalsazrisiT. amasTan mizanSewonilad migvaCnia aRniSnuli Ffitoregulatoris 

gamocda sxva sasoflo-sameurneo kulturebzec.  
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ИССЛЕДОВАНИЕ СОДЕРЖАЩИХ МИКРОЭЛЕМЕНТЫ ФИТОРЕГУЛЯТОРОВ 

 

И.А. Бешкенадзе, Н.Б. Жоржолиани, М.А. Гогаладзе, С.Л. Уротадзе, Г.Т. Бегелури 

 

РЕЗЮМЕ 

 

Проведено термографическое исследование синтезированных соединений следующего типа: 

M1∙EDTA∙nH2O и M2∙EDTA∙nH2O, где M=Mg, Mn, Zn, Fe, Co, Cu. EDTA _ анион  

этилендиаминтетрауксусной кислоты, n=2_4. Установлен характер их термического разложения. 

Во всех случаях конечным продуктом термолиза является оксид металла. На основе 

синтезированных соединений составлен фиторегулятор, 5%-ый рабочий раствор которого был 

испытан на зернах пшеницы сортов “Безостая-1“ и  “Копер“ в полевых условиях. На основе 

проведенного полевого эксперимента высказано соображение о целесообразности испытания 

фиторегуляторра на других сельскохозяйственных культурах. 
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piroyurZnis mJavis eTilis eTeris 6-benzdioqsilhidrazonis miReba 

i.jiniyaSvili, q.sarajiSvili, m.burjanaZe, v.ciciSvili. 

piroyurZnis mJavis eTilis eTeris 6-benzdioqsilhidrazoni dasinTezebul iqna,rogorc fiSeris 

klasikuri meTodis mixedviT, ise am meTodis jep-klingemanis modifikaciiT.  

 
nitro-1,3-benzdioqsani gamoyenebul iqna sawyis produqtad Semdgomi gardaqmnisaTvis 

 

O

O

O

O

NO2

NO2 NH2

OH

HCHO

HCl

1. Zn/HCl
2. SnCl2/HCl

 
                         2                                  3 
  

O

O

O

O

O

O

NaNO2/HCl SnCl/HCl

N2Cl NH - NH2

C
H

3 C
O

C
O

O
C

2 H
5

NH - N = C
CH3

COOC2H5  
                                                  4 

zemoTmoyvanili sqemis realizaciis procesSi yuradReba iqna gamaxvilebuli calkeuli 

stadiebis optimizaciaze. angariSgasawevi iyo is, rom 1,3-dioqsanis birTvis gansxvavebiT 1,4-

dioqsanis birTvisagan sakmaod labiluria da metnaklebi siadviliT SeiZleba 

gaixsnas(gaixliCos) tutis cxeli xsnariT an ganzavebuli mineraluri mJavebis xsnarebiT 

moqmedebisas oTaxis temperaturazec ki. miuxedavaT imisa, rom 1,3-benzdioqsani ufro 

mdgradia vidre 1,3-dioqsani cikluri acetaluri birTvis gaxsnis SesaZleblobas 
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Seunelebeli yuradReba eqceoda Sualeduri produqtebis sinTezis da gasufTavebis 

procesSi. eleqtronoaqceptoruli Camnacvlebeli (mag. NO2, COOH da a.S) me-6 an me-8 

mdgomareobaSi xels uwyobs heterocikluri birTvis gaxsnas, vinaidan 1,3-benzdioqsanis me-9 

naxSirbadis atomi sakmaod kaTionuri xdeba[1-4], eleqtronuldonoruli Camnacvleblebi 

(NH2, OH, -NH-NH2) igive poziciebSi sawinaaRmdego efeqts iwveven da amaRleben birTvis 

mdgomareobas nukleofiluri xasiaTis reaqciebSi. reaqciis Catarebis pirobebis da 

Sualeduri produqtebis gamoyofisa Tu gasufTavebis xerxebis varirebiT, mniSvnelovnad iqna 

gazrdili gamosavlebi calkeul stadiebze. [5-6]. 

 piroyurZnis mJavis eTilis eTeris 6-benzdioqsilhidrazoni Cvens mier dasinTezebul 

iqna, rogorc indolebis sinTezis fiSeris klasikuri meTodis mixedviT, ise am meTodis jep-

kligemanis modifikaciiT. Txelfenovani qromatografiiT, firfitaze dadgenil iqna, rom 

hidrazoni warmoadgens sin- da anti- izomeris narevs. 

  

 eqsperimentuli nawili 

nivTierebebis infrawiTeli speqtrebi gadaRebulia speqtrometrze Thermo Nicolet 

AVATOR 370 FT-IR, bmr(1H) speqtrebi Vatian Merkury-VX. reaqciis produqtebis gasufTaveba 

da dayofa xorcieldeboda Txelfenovani qromatografiis meTodiT “Silufol UV-254” –is 

firfitebze da sveturi qromatografiiT silikagelze. 

6-nitri1,3-benzdioqsani(2) 

samyela kolbaSi, romelsac morgebuli aqvs meqanikuri sarevela, Termometri da sawveTi 

Zabri 45ml konc. H2SO4-is da 15ml wylis narevs 150C-ze energiuli morevis pirobebSi 

erTjeradad umateben 20g(0,14ml) p-nitrofenolis xsnars 25ml 40%-ian formaldehidSi. 

oriode wuTSi temperatura TviTneburad adis 800-mde da sareaqcio narevi moyviTalo 

moTeTro pastad iqceva. am temperaturaze morevas agrZeleben kidev 15wuTs da Semdeg 

reaqciis produqti gadaaqvT 500ml. civ wyalSi. warmoqmnil 6-nitro-1,3 dioqsanis naleqs 

filtraven da recxen Tanmimdevrulad cxeli wyliT, Zlier ganzavebuli(1:10) amiakiT da 

kvlav cxeli wyliT. naleqs aSroben da iReben 18,9gr( 77%) nedl produqts. mas 

akristaleben eTilis spirtidan. t duR.= 1500. HH-bmr(CCl4): 4.97(2H, OCH2); 5,33(2H, c, 

OCH2O); 6,97 (1H,g,9,7,H-5,C6H3); 8,01-8,06 (2H,m, H-2,4, C6H3). 

6-amino-1,3-benzdioqsani(3). 

kolbaSi, romelsac morgebuli aqvs meqanikuri sarevela, Termometri da sawveTi Zabri. 

6,0(0,032mol) wvrilad gafxvierebul 6-nitro-1,3-benzdioqsans (2) umateben 12g TuTiis 

granulebs da 75ml eTanols. kolbis SigTavss ganuwyveteli morevis pirobebSi SeaTboben 

wylis abazanaze 700-mde da wvetwveTobiT umateben 25ml konc HCL-s. aRdgena siTbos 

energiuli gamoyofiT mimdinareobs da amis gamo marilmJavis mimatebas ise aregulireben, rom 

eTanolis danakargs adgili ar hqondes. 6-nitro-1,3-benzdioqsani nelnela ixsneba da xsnari 

muqdeba. aRdgena erT saaTSi mTavrdeba. iReben 1,35gr( 45%) produqts. mas akristaleben 

heqsanidan. t duR.= 60-620. iw-speqtri(vazelini)  sm-1: 3300 sm-1; HH-bmr(CCl4): 6,66-6,70( 

d,1H, ArH); 6,46-6,54(dd,1H,ArH); 6,25-6,26(d, 1H, ArH), 5,15(s, 2H,OCH2O);  4,79(s,2H, ArCH2OR). 

3.   piroyurZnis mJavis eTilis eTeris 6-benzdioqsilhidrazoni(4). 

 aminis hidroqloridis xsnars(3) umateben 40ml 18%-ian marilmJavas. acieben 00 C-mde 

da sawveTi Zabridan wveTobiT asxaven 3.0g NaNO2-is xsnars 30 ml wyalSi. nitratis xsnars 

umateben iseTi siCqariT, rom sareaqcio narevis temperaturam +30 C-s ar gadaaWarbos. Amis 
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Semdeg morevas agrZeleben kidev 30 wuTs. warmoqmnil diazoniumis marilis xsnars acieben -

100 C-mde  da erTjeradad umateben 6,8g (0,047mol) 2-meTilacetoZmarmJavis eTilis eTeris 

xsnars 25 ml propanol-2-Si. sareaqcio narevis pH natriumis acetatiT mihyavT 6-mde da 

kolbas ayovneben 00C-mde  3 saaTs. gamoyofil zeTisebur produqts awboben qloroformiT, 

gamxsnels acileben rotoramaorTqlebelSi. miiReba 2,9g (24% sawyis p-nitrofenolze 

gadaangariSebiT) teqnikuri hidrazoni(4).  t duR.= 80-820. iw-speqtri(vazelini)  sm-1: 

3250(NH), 1680 (C=O), 1630 (C=N). H-bmr(CCl4): 6,61(dd, 1-H), 6,79(d, 2-H), 6,77(d, 5-H), 4,26(c, 

OCH2CH2O), 11,94(NH), 4,26-1,35(COOCH2CH3). 
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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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ekologiurad naklebad saxifaTo preparatebi atmis mavnebel daavadebaTa 

sawinaaRmdegod 

 

omar lomTaZe, ludmila cxvedaZe*, daviT kakaSvili* nino lomTaZe 

 
*saqarTvelos  agraruli universitetis mebaReobis, mevenaxeobis da meRvineobis instituti 

 
saqarTvelos saeqsporto mniSvnelobis xexilovan kulturebs Soris atams erT-erTi 

wamyvani adgili uWiravs. Ukanasknel wlebSiSeiniSneba qarTveli fermerebis mzardi interesi 

atmis, gansakuTrebiT kriala kaniani atmis – neqtarinisaxali baRebis gaSenebisadmi, rac 

gemovnuri Rirebulebis garda maRali marketinguli potencialiTac aixsneba. imisaTvis, rom 

aRdges qarTuli xilis prestiJi da Sesabamisad xilis movla-patronoba gaxdes 

Semosavliani, aucilebelia xilis mosavlis xarisxobrivi maCveneblebis gaumjobeseba 

Tanamedrove ekologiuri moTxovnebis gaTvaliswinebiT.  

atmis mosavlis xarisxobrivi maCveneblebis gaumjobeseba da warmoebuli produqciis 

usafrTxoebis amaRleba, Tanamedrove ekologiuri moTxovnebis gaTvaliswinebiT, uaRresad 

mniSvnelovani problemaa. aRniSnuli sakiTxis gadawyvetisaTvis saWiroa xexilis mavnebel-

daavadebebisgan dacvis ekologiurad usafrTxo sistemis SemuSaveba. aRniSnuli sistemis 

praqtikuli uzrunvelyofis aucilebeli pirobaa mcenareebis dacvaSi sinTezuri qimiuri 

saSualebebis maqsimalurad Semcireba da xexilis mavnebl-daavadebTan brZolis  usafrTxo 

inseqto-akariciduli  da fungiciduri Tvisebebis  preparatebis damzadeba bunebrivi 

nedleulis (ZiriTadad mcenareuli anarCenebis) gamoyenebiT. 

gamkacrebuli ekologiuri moTxovnebis gaTvaliswinebiT petre meliqiSvilisfizikuri 

da organuli qimiis institutSi SemuSavda mcenareTa mavneblebis sawinaaRmdego, mcire 

ekologiuri datvirTvis, inseqto-akariciduli preparati,pirobiT saxelwodebiT 

“antipesti”da sokovani daavadebebis sawinaaRmdego “fosfaturipraparati”. 

“antipesti” mzaddeba mcenareuli anarCenebidan (fiWvis fisidan) miRebuli bunebrivi 

naerTis, terpentinebis zeTis gamoyenebiT, romlissinTezuri piretroidTankompoziciis 

SemTxvevaSi adgili aqvs sinergizms (terpentinebi gansazRvraven sinTezuri piretroidis 

gaZlierebul moqmedebas).am SemTxvevaSi terpentinebis zeTis Semcveli kompoziciuri 

preparatidan momzadebul samuSao xsnarebSi ZiriTadi moqmedi nivTierebis – piretroidis 

dabali koncentracia, sakmarisia mavneblis ganviTarebis ciklis xangrZlivobis mTeli 

periodisTvis. vazis mavneblebis (ablabudiani tkipa, fqvilisebri da imeruli baliSa 

crufarianebi) winaaRmdeg“antipesti”-s da importuli piretroiduli preparat “arivo”-s, 

SedarebiTi saveleGgamocdis Sedegebis mixedviT, miuxedavad “antipestSi” piretroidis 

(cipermetrinis), 30-40%-iT naklebi Semcvelobisa, vidre “arivo”-Si, maTi efeqturoba 

TiTqmis erT donezea [1,2]. 

“fosfaturipraparati” mzaddeba TuTiis hidro- da dihidro fosfatebis safuZvelze. 

ramdenadac orTofosformJavas  wyalSi xsnadi marili - natriumis hidrofosfati (Na2HPO4) 

warmatebiT gamoiyeneba (rogorc fungicide) xil-kenkrovani mcenareebis sokovani daavadebis - 

Wraqis winaaRmdeg, mosalodneli iyo maRali fungiciduri aqtivobis liTonis (Zn, Cu, Mn da 
sxva) fosfatebis fungiciduri Tvisebebis mniSvnelovnad gazarda. am SemTxvevaSi 

mniSvnelovania aRniSnuli marilebis wyalSi xsnadi formebis miReba. zestafonis raionis 

sof. vaWevis eqsperimentalur bazaze, kraxunas nakveTSi, romelic cnobili iyo nacrisferi 

da Savi sidamplis kerad, vazebis“fosfaturipraparati”-s 1%-ani xsnariT samjeradad 

Catarebuli wamlobis Semdeg sidampleebis gavrceleba ar dafiqsirda [3]. 

Binseqto-akariciduli preparati “antipesti”-s efeqturoba gamoicada saqarTveloSi 

farTod gavrcelebuli mavneblis bugrebis winaaRmdeg, romlebic Ddid zians ayeneben atmis 

kulturas. bugrebi (Mysodes persicae, Hyalopterus pruni) saxldebian atmis foTlis qveda 

mxareze, foTlis yunwze,mwvane ylortebze da siTxis wuwniT azianeben maT.masobrivi 
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gavrcelebisas da dazianebisDSedegad foTlebi xuWuWdeba, ganicdian deformacias da 

naadrevad  cviva. Yweliwadis ganmavlobaSi mavnebeli iZleva 10-12 Taobas.  bugrebi 

gamoyofen Txier, motkbo eqskrementebs, riTac ifareba foTlebi, nayofi da totebi. 

dazianebis adgilze saxldeba siSavis gamomwvevi soko kapnodiumi, ris gamoc mcirdeba atmis 

kulturis xarisxobrivi maCveneblebi[1]. 
gamocda Catarda, rogorc laboratoriul, ise savele pirobebSi goris raionis, sof. 

skraSi sacdel nakveTze. Llaboratoriul pirobebSi preparat “antipesti”-s 

efeqturobaicdeboda dazianebul atmis ylortebze arsebuli atmis mwvane bugrebis 

sikvdilianobis procentis dadgeniTmaTi sxvadasxva koncentraciis samuSao xsnariT 

damuSavebis Semdeg. bugrebis sikvdilianobis procentis dadgena xdeboda formuliT: 

 
sadac, a – damuSavebis Sedegad daxocili bugrebis raodenobaa; 

b – damuSavebis Semdeg cocxlad darCenili bugrebis raodenoba. 

aRricxvebis Sedegebi motanilia cxril 1-Si. 

 

cxrili 1. laboratoriul pirobebSi atmis mwvane bugris winaaRmdeg preparat “antipesti”-s  

sxvadasxva koncentraciis samuSaoxsnarisgamocdis Sedegebi 

 

“antipasti”-ssamuSao xsnarebSi 

cipermetrinis Semcveloba, 

% 

erTfoTolzebugrebissaSualoraod

enoba 

Bbugrebis 

sikvdilianoba 

% -Si 

 
 

cocxali 

 

mkvdari 

 

sul 

0.0006 40 59 99 59.5 
0.0012 25 53 78 67.9 
0.0025 8 56 64 87.5 
0.005 3 94 97 96.9 
0,01 0 88 88 100 

*kontroli: Seusxurebeli atmis 

ylortebi   
   1-2 

*სakontrolod aRebuli iyo Seusxurebeli atmis ylortebi, romelzec mwvane budrebis 
bunebrivi sikvdilianoba 1-2 %-is tolia. 

 
“fosfaturi praparati” gamoicada farTod gavrcelebuli atmis daavadebis 

moniliozis winaaRmdeg. moniliozis ganviTarebisTvis damaxasiaTebelia atmis nayofis 

simwifesTan erTad maTi lpoba. daavadebis – Monilia fructigena-s spora nayofSi xvdeba 

ZiriTadaT nayofWamiiT dazianebuli adgilidan, amdenad daavadebiT gamowveuli sidamplis 

gavrceleba pirdapir damokidebulebaSia mavneblis gavrcelebasTan. daavadebis dros SeimCneva 

nayofis sirbilis gamuqeba, xolo ramdenime dRis Semdeg iwyeba sokos  konidialuri 

nayofianobis ganviTareba, jer yviTeli, Semdeg moyavisfro meWeWebis saxiT, romelic 

koncentriulad an mTlianad Afaravs daavadebul adgils. TiTo meWeWi Sedgeba stromis  

hifebisagan da mis wverze Zewkvebad aris ganviTarebuli limonisebri konidiebi. konidiebis 

saSualebiT daavadeba vrceldeba zafxulis ganmavlobaSi. Gdaavadebis gamomwvevi soko 

izamTrebs niadagze dacvenil an xeze darCenil mumificirebul nayofSi. 

gamocda Catarda, rogorc laboratoriul, ise savele pirobebSi goris raionis, sof. 

skraSi sacdel nakveTze. Llaboratoriul pirobebSi Monilia fructigena-s sporebis 

sawinaaRmdegod, “mSrali wveTis” meTodiT,gamoicada “fosfaturipraparati”-s sxvadasxva 

koncentraciis samuSao xsnarebi. etalonad aRebuli iyo 1%-aniEbordouli siTxe, xolo 

sakontrolod sufTa wyali. gaRivebulisporebis aRricxvas vatarebdiT 24 saaTis Semdeg. 

Sedegebi mocemulia cxrilSi 2. 

. 
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cxrili 2. Ffosfaturi preparatis sxvadasxva koncentraciis moqmedeba Monilia 

fructigena-s sporebis gaRivebaze “amSrali wveTis” meTodiT 

Ppreparatis 

dasaxeleba 

Pmomqmedi 

nivTierebis 

koncentracia % 

aRricxuli 

sporebis 

raodenoba 

24sT-Si gaRive- 

buli sporebis 

raodenoba 

gaRivebuli 

sporebi 

% 

 

TuTiis dihidro-

fosfati 

 

0.25 30 14 46.6 

0.5 30 8 26.6 

0.75 30 2 3.3 

1.0 30 0 0 

Bbordouli siTxe 1.0 30 0 0 

kontroli wyali 30 30 100 

 

laboratoriul pirobebSi dadgenili efeqturi, ”antipesti”-s 0,01%-anida 

“fosfaturipraparati”-s 1.0%-ani koncentraciis, samuSao xsnarebi gamoyenebuli iqna savele 

gamocdebSi bugrebis damoniliozis winaaRmdeg atmis jiSebze:  “krimCaki ”- (TeTri saxravi), 

„elberta“ – (yviTeli sapobi), „startred goldi“ – (neqtarini). etalonad aRebuli 

gvqonda warmoebaSi gamoyenebuli germanuli firma „baieri“-s warmoebis inseqticiduri 

preparati -  konfidori,Sveicariuli firma  “sengenta”-s warmoebis inseqticiduri 

preparati -  aqtara, ...........................firma “..............”-s warmoebis fungiciduri preparati 

............sakontrolod miRebuli iyo Seusxurebeli atmis xeebi. Cvens mier SemuSavebuli 

”antipesti” da “fosfaturi praparati” efeqturobiT ar Camouvardeba importul 

preparatebs. 

sursaTis uvneblobis Tanamedrove moTxovnebis gaTvaliswinebiT mniSvnelovania atmis 

nayofSi pesticidebis da TuTiis narCeni raodenobis Semcveloba. sakontrolo nakveTidan 

analizisaTvis SeirCa sami romlebic “antipestiT“ da “fosfaturi praparatiT” 

damuSavebuli atmis jiSebis - „krimCaki“, „elberta“ da „start red goldi“ nayofis 

SerCeul nimuSebSi ganisazRvra preparatebis ZiriTadi momqmedi nivTierebebis - 

cipermetrinis da TuTiis narCeni raodenobebi.   

sxvadasxva jiSis atmis saanalizo nimuSebSi cipermetrinis raodenobrivi Semcveloba 

ganisazRvra Varian-is firmis, CP-3800 modelis, gazur qromatografze, eleqtronuli 

CaWeris dedeqtoriT (ECO). gamoyenebuli iyo sveti CP Sil 19 CB zomiT 25 m × 0.25 mm.  
TuTiis narCeni raodenoba ganisazRvra saanalizo atmis jiSebis 100 ml dablenderebuli 

masis mufelis RumelSi mSrali danacrebis Sedegad miRebul nimuSebSi, firma “Perkin Elmer”-
is, Analyst 400 modelis, atomur-absorbciul speqtrometrze. talRis sigrZe 213,86 nm, 

Sesabamisi standartuli xsnarebis momzadebisa da sakalibro mrudis agebis Semdeg. 

gamoyenebuli meTodi: EC # 2676/90. 
Catarebuli analizis Sedegebi atmis jiSebSi cipermetrinis daTuTiis Semcvelobis 

mixedviT motanilia cxril 3-Si.  

 

cxrili 3. sxvadasxva jiSis atmis nayofSi cipermetrinis da TuTiis narCeni raodenobis 

Semcveloba 

№  

atmis jiSi 

cipermetrinis Semcveloba 

mg/kg 

TuTiis narCeni raodenobis 

Semcveloba, mg/kg 

1 krimCaki 0,006 0.451 
2 elberta (yviTelisapobi) 0,019 0.497 

3 start red goldi (neqtarini) 0,012 0.468 
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Tu mxedvelobaSi miviRebT imas, rom sursaTis usafrTxoebis saeTaSoriso organizaciis 

(EU MRLs) moTxovniT atmebSi da neqtarinebSi cipermetrinis dasaSvebi normaa 2,0 mg/kg, 

xolo TuTiis Semcvelobis zRvruli normaa 10 mg/l, atmis nimuSebis analizis miRebuli 

Sedegebidan gamomdinare preparat “antipasti”-s da “fosfaturipraparati”-s gamoyeneba atmis 

mavnebel-daavadebisagan dasacavad, absoluturad usafrTxoa adamianisa da garemosaTvis. 
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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.  

 

ЭКОЛОГИЧЕСКИ МАЛООПАСНЫЕ ПРЕПАРАТЫ ПРОТИВ ВРЕДИТЕЛЕЙ И 

ЗАБОЛЕВАНИЙ ПЕРСИКОВ 

О.Г.Ломтадзе, Л.П.Цхведадзе*, Д.М.Какашвили*, Н.О.Ломтадзе 

*Грузинский аграрный университет, институт садоводства, виноградарства и виноделия 

РЕЗЮМЕ 

Изучены эффективость новых, экологически малоопасных, препаратов (инсекто-акарицида – 

«Антипест» и  фунгицида «Фосфатный препарат») против вредителей и заболеваний персиков. В 

лабораторных условиях были установлены оптимальные концентрации рабочих растворов 

инсекто-акарицида «Антипест» и  фунгицида «Фосфатный препарат», которые были применены 

против вредителей и заболеваний персиковых насаждений опытного участка. По результатам 

полевых испытании, эффективность «Антипеста» и «Фосфатного препарарата» находится на 

уровне апробированных зарубежных инсекто-акарицидных и фунгицидных препаратов. По 

результатам анализа, содержание остаточного количества циперметрина и цинка в плодах 

персиков, обработанных «Антипнстом» и «Фосфатным препараратом», не превышает нормы и 

препараты абсолютно безопасны. 
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rentgenuli difraqtometris gamoyenebis SesaZlebloba fluorescentuli 

speqtrometris saxiT 

 

vaxtang gabunia, Teimuraz korZaxia, luba eprikaSvili, marine zautaSvili, nino fircxalava, 

maia Zagania 

 
rentgenuli difraqtometris Дрон-2 bazaze ganxorcielda fluorescentuli speqtometris 

montaJi. calkeuli elementis aRmoCenis zRvris mniSvnelobebis Sefasebis mizniT Catarda qromis, 

rkinis, bromis, bariumis, vercxlisa da tyviis sxvadasxva masuri koncentraciis wyalxsnarebis 

fluorescentuli analizi. dadasturebulia aseTi speqtrometris vargisianoba myar da Txevad 

nimuSebSi Z>20 atomuri masis mqone elementebis aRmosaCenad. 

 
gasuli saukunis 60-iani wlebidan rentgenospeqtraluri  fluorescentuli 

analizi (rsfa) farTod gamoiyeneba sakvlevi obieqtebis qimiuri (elementuri) 

Semadgenlobis dasadgenad. rsfa-s Teoriuli safuZvlebi da meTodebi 

dawvrilebiTaa ganxiluli SromebSi [1-6] da krebulebTa seriebSi [7].  es meTodi 

saSualebas iZleva xarisxobrivad da raodenobrivad ganisazRvros TiTqmis 

yvela elementis (beriliumidan uranamde) Semcveloba myar an Txevad nimuSebSi. 

Tanamedrove xelsawyoebSi elementebis aRmoCenis qveda zRvari (saSualod) 

xSirad 10-3 – 10-4%-s aRwevs. rsfa sxva analitikuri meTodebisgan gamoirCeva 

universalobiT (erTdroulad SesaZlebelia ramdenime elementis gansazRvra), 

eqspresulobiT (rogorc wesi, analizisaTvis ramdenime wuTidan erT saaTamde 

droa sakmarisi), saimedoobiT, sakmaod maRali sizustiTa da sxva 

upiratesobebiT.  

   meTodi dafuZnebulia sakmarisad xisti (maRali energiis) rentgenis 

pirveladi gamosxivebis zemoqmedebis Sedegad nimuSSi aRZruli meoradi 

fluorescentuli gamosxivebis maxasiaTebeli (xazovani) speqtris analizze. 

meoradi fluorescentuli gamosxivebis speqtraluri Semadgenloba adekvaturad 

asaxavs saanalizo nimuSis elementur Sedgenilobas: speqtrSi maxasiaTebeli 

xazebis arseboba xarisxobrivad miuTiTebs nimuSis elementur Sedgenilobaze, 

xolo maTi intensivobebis gazomva iZleva ama Tu im elementis koncentraciis 

Sefasebis saSualebas. 

   rsfa-s praqtikaSi savsebiT sakmarisia elementebis K da L seriebis 

analizi. msubuqi da Sua elementebis (Z≤54) analizisTvis ufro xelsayrelia K 

seriis, xolo mZime elementebisTvis (Z≥54) - L seriis analizi. 

   dReisaTvis sazRvargareT iwarmoeba sxvadasxva tipisa da daniSnulebis 

rsf-analizatorebi, romelTa minimaluri fasi 50,000 aSS dolars Seadgens. 

metnaklebad maRali maxasiaTeblebis mqone analizatorebis fasi ki xSirad 
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500,000 aSS dolars aWarbebs, rac metismetad didi fufunebaa qarTveli 

mecnierebisaTvis. Mmeore mxriv, sakmaod maRali maxasiaTeblebis miRwevaa 

SesaZlebeli saqarTvelos samecniero dawesebulebebSi jer kidev SemorCenili 

sabWoTa warmoebis rentgenodifraqtometrebis (magaliTad, УРС-60, ДРОН-1,0,  

ДРОН-1,5,  ДРОН-2,0, ДРОН-3М,  ДРОН-4 da sxva) gamoyenebiTac maTi mcireodeni 

gadakeTebis Semdeg. kerZod, Tu am difraqtometrebs gadavawyobT optikur 

sqemaze (suraTi 1a), romliTac xdeba pirveladi sxivis brtyeli kristaliT 

monoqromatizacia da adgilebs SevucvliT monoqromatorsa da sakvlev nimuSs 

miviRebT soleris speqtrometrs arc Tu ise urigo maxasiaTeblebiT =0.5÷3Å 

talRis sigrZis diapazonSi. rentgenis speqtris es ubani moicavs yvela im 

elementis K an L seriebis speqtrs, romelTa atomuri nomeri aRemateba 20-s 

(kalciumze mZime elementebi). ufro msubuqi elementebis gamosxiveba 

intensiurad STainTqmeba haersa da deteqtoris fanjrebSi da Sesabamisad ver 

fiqsirdeba. es meTodi sakmaod mosaxerxebelia myari nimuSebis saanalizod  da 

xSiradac gamoiyeneboda sakvlev nimuSebSi Z>20 atomuri nomris mqone  

elementebis Semcvelobis  dasadgenad. am meTodiT, ra Tqma unda, SesaZlebelia 

Txevadi nimuSebis analizic Sesabamisi kiuvetis   gamoyenebiT,  Tumca 

ramdenadme dabali efeqturobiT, radgan am SemTxvevaSi  Tavs iCens damatebiTi 

xelis SemSleli faqtorebic. kerZod, kiuvetis kedlis saxiT damatebiTi 

mSTanTqmeli fenis arseboba, rac gansakuTrebiT aqtualuria SedarebiT 

grZeltalRovani (=2÷3Å) meoradi fluorescentuli gamosxivebis analizis 

pirobebSi (mag. qromisa da ufro msubuqi elementebis K speqtris  an  50-dan 60-

mde atomuri nomris mqone elementebis L speqtris analizisas). meore mxriv 

Txevadi nimuSebi, rogorc wesi, ZiriTadad msubuqi elemetebisagan Sedgeba 

(wyali an organuli nivTierebebi gamxsnelis saxiT, nitrat-ionebi da sxva) da 

Sesabamisad  xasiaTdeba dabali STanTqmis koeficientebiT. Tu mZime elementebis 

koncentracia dabalia (<1%), mkveTrad izrdeba saanalizo aris (fokusis) sigane, 

rac iwvevs pikebis gaganierebas simaRlis Semcirebis xarjze da Sesabamisad 

xelsawyos  garCevisunarianobis Semcirebas. aranakleb problematuria meoradi 

fluorescenciis wyaros warmosaxviTi (fokusis) centris mdebareobis 

damokidebuleba nimuSis STanTqmis koeficientze. dabali  STanTqmis 

koeficientis mqone nimuSebis SemTxvevaSi fokusis centris mdebareoba 

metismetad Zlieradaa damokidebuli STanTqmis koeficientze, ris gamoc 

praqtikulad SeuZlebeli xdeba goniometris defokusirebis Sefaseba da misi 

kargad iustireba.  
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suraTi 1. 1 – rentgenis milaki; 2 – deteqtori; 3 – monoqromatori; 4 – kiuveta an 

myari nimuSi; 5 – goniometris wrexazi; 6 – goniometris RerZi. 
 
am winaaRmdegobebis Tavidan acileba SesaZlebelia, Tu gamosxivebis 

pirveladi wyaro (rentgenis milaki) moTavsdeba (suraTi 1.b) ise, rom pirveladi 

sxivi paraleluri iyos goniometris RerZisa. am SemTxvevaSi meoradi 

fluorescenciis wyaros fokusis mdebareoba da sigane ar iqneba damokidebuli 

nimuSis STanTqmis koeficientze. fokusis mdebareoba calsaxad ganisazRvreba 

milakis mdebareobiT, xolo sigane goniometris RreCoebis siganiT. am optikur 

sqemas aqvs kidev erTi upiratesoba: deteqtorSi ufro naklebi intensivobiT 

xvdeba difragirebuli pirveladi gamosxiveba, radgan igi urTierTmarTobul 

sibrtyeebSi ganicdis  ormag polarizacias.   

zemoT moyvanili mosazrebebis da garemoebebis  safuZvelze speqtrometris 

montaJi ganxorcielda suraTi 1b-ze gamosaxuli optikuri sqemis mixedviT 

difraqtometr ДРОН-2-is bazaze. kiuveta damzadda organuli minisagan, kiuvetis 

fanjris sisqe Seadgenda - 50 mkm. SesaZlebelia ufro Txeli da rentgenis 

sxivebisTvis ufro gamWoli masalis (polieTileni, polipropileni da sxva) 

gamoyenebac, magram aseTi masala praqtikulad Zalian mouxerxebeli da 

arasaimedoa. zogadad analizis Sedegebi mniSvnelovanwiladaa damokidebuli e.w. 

dacemisa () da gamosvlis () kuTxeebze, romlebic gansazRvraven kiuvetis 

fanjris daxris kuTxes. pirveladi sxivis difraqciis minimizaciis mizniT unda 

Sesruldes piroba + =90o. am kuTxeebis urTierTTanafardobis optimaluri 

mniSvneloba damokidebulia pirveladi gamosxivebis wyarosa da nimuSis 

Semadgenlobaze (STanTqmis koeficientebze) da cxadia gansxvavdeba yvela 

konkretul SemTxvevaSi.  xSir SemTxvevaSi  =72o da =18o. mocemul 

samuSaoSimaTi mniSvnelobebi SeirCa milakis gamosxivebis maqsimalurad 

gamoyenebis kriteriumiT. milakis fokusis zomis, milakis mdebareobis, 

RreCoebis simaRlis gaTvaliswinebiT goniometris sibrtyis mimarT kiuvetis 
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fanjris daxris kuTxis optimalurma mniSvnelobam Seadgina 30 gradusi. 

Sesabamisad =60o da =30o.  

   speqtrometris gamoyenebiT calkeuli elementis aRmoCenis zRvris 

mniSvnelobebis Sefasebis mizniT Catarda qromis, rkinis, bromis, bariumis, 

vercxlisa da tyviis  0.1%, 0.02% da 0.01% masuri koncentraciis wyalxsnarebis 

fluorescentuli analizi. satesto nivTierebebis saxiT gamoyenebul iqna 

Semdegi marilebi: K2Cr2O7, KBrO3, AgNO3, BaCl2, Pb(CH3COO)2*3H2O, rkinis trilon b 

marili. pirveladi gamosxivebis wyarod gamoyenebul iqna rentgenis milakebi 

spilenZisa da molibdenis anodebiT (0.8БСВ11-Cu  da 1.2БСВ22-Mo). orive tipis 

milakisTvis Zabva Seadgenda 40 kilovolts, xolo deni – 16 miliampers. 

meoradi fluorescentuli gamosxivebis speqtris monoqromatorad gamoyenebuli 

iqna (002) sibrtyeze gamoWrili grafitis kristali (d=3.358Å). cxrilSi 1 

mocemulia speqtrometris gamoyenebiT calkeuli elementebis aRmoCenis zRvris 

mniSvnelobebi. 

 
cxrili 1. calkeuli elementebis aRmoCenis zRvris mniSvnelobebi 

saanalizo elementi wyalSi gaxsnili nivTiereba 
aRmoCenis zRvari (mas. %) 

milakis tipi 
0.8БСВ11-Cu 1.2БСВ22-Mo 

Cr K2Cr2O7 0.01 0.03 

Fe rkinis trilon b marili 0.005 0.02 

Br KBrO3 0.01 0.005 

Ag AgNO3 0.05 - 

Ba BaCl2 0.1 1.0 

Pb Pb(CH3COO)2*3H2O 0.02 0.01 
  
suraTebze 2 moyvanilia wyalxsnarebis fluorescentuli speqtrebi.  maTi 

Sedareba igive pirobebSi miRebuli myari nimuSebis speqtrebTan (suraTebi 3) 

E(miRebuli Sedegebi) cxadyofs, rom  Txevad nimuSebSi elementebis aRmoCenis 

zRvris miRebuli mniSvnelobebi ganpirobebulia ara fluorescenciis dabali 

intensivobiT an deteqtoris dabali mgrZnobiarobiT, aramed fonis sakmaod 

maRali mniSvnelobiT.  fonis ZiriTadi wyaroa nimuSSi difragirebuli milakis 

damuxruWebis (TeTri) speqtri, nawilobriv komptonis gabnevac.  

rentgenis gamosxivebis speqtri, romelic miiReba rentgenis milakidan, 

Sereulia (suraTi 4): igi Sedgeba diskretuli (anodis masalis maxasiaTebeli, 

xazovani) da uwyveti (TeTri, damuxruWebis) speqtrebisagan. nimuSSi milakis 

anodis diskretuli speqtris difraqcia umetes SemTxvevaSi ar amcirebs 

speqtrometris mgrZnobiarobasa da elementebis aRmoCenis zRvars da ar 

warmoadgens xelSemSlel faqtors fluorescentuli analizisTvis (garda im 
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SemTxvebisa, roca nimuSi Seicavs igive elements, riTac damzadebulia milakis 

anodi, an roca saanalizo elementis talRis  

 

 

 
 

suraTi 2. 0.02% Br-is wyalxsnaris fluorescentuli speqtri. 
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suraTi 3. myari nimuSis (rkina-fuZe 18% Cr, 9% Ni) fluorescentuli speqtri. 
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suraTi 4. speqtraluri mrudebi: a – uwyveti speqtri; b – uwyveti speqtris 

fonze maxasiaTebeli speqtri (Mo – anodi). 
 
sigrZe Zalian axlosaa anodis masalis talRis sigrZis jerad 

mniSvnelobasTan anu roca el≈n*an).   ufro metic, erTi da igive tipis 

nimuSebis seriis kvlevisas milakis anodis diskretuli speqtris difraqcia 

SeiZleba efeqturad iqnas gamoyenebuli raodenobrivi analizisTvis (standart-

fonis meTodi). roca nimuSis fluorescentul speqtrSi arasasurvelia milakis 

anodis maxasiaTebeli xazebis arseboba (dafiqsireba), maTi mocileba xSirad 

advilad xerxdeba diskriminatoris fanjris SerCeviT an filtrebis 

gamoyenebiT.  

diskretulisgan gansxvavebiT pirveladi gamosxivebis uwyveti (TeTri) 

speqtraluri nawilis difraqcia nimuSSi uaryofiTad moqmedebs  speqtrometris 

mgrZnobiarobasa da elementebis aRmoCenis zRvarze, radgan fonis saxiT emateba 

nimuSis meoradi, fluorescentuli gamosxivebis speqtrs.   myari kristaluri 

nimuSebis kvlevisas es problema naklebad aqtualuria, radgan kristalur 

nimuSSi difraqcia xdeba mxolod diskretuli mimarTulebebiT, bregis pirobis 

(n=2dsin) dacviT, rac pirveladi gamosxivebis uwyveti da diskretuli speqtris 

mxolod mcire nawilisTvis sruldeba. amas garda nimuSi “deiustirebulia” 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 54 

pirveladi gamosxivebis difraqciisTvis – dacemis da gamosvlis kuTxeebi 

mniSvnelovnad gansxvavdeba erTmaneTisgan (#).EiSviaTi gamonaklisis garda 

(roca nimuSi ZiriTadad Zalian msubuqi elementebisagan Sedgeba) SedarebiT 

sustia gabnevac komptonis efeqtis safuZvelze.   

   Txevadi nimuSebis SemTxvevaSi pirveladi gamosxivebis speqtris yvela 

ubnisTvis SesaZlebelia Sesruldes bregis piroba, ramac siTxeSi msubuqi 

elementebis maRali Semcvelobisas komptonis efeqtiT gabneul gamosxivebasTan 

erTad SeiZleba mniSvnelovnad gazardos fonis intensivoba. am fonis Semcireba 

zogjer SesaZlebelia filtrebisa da diskriminatoris fanjris SerCeviT, 

Tumca dabali efeqturobiT. 

   uwyveti speqtris fonis radikalurad Semcireba SesaZlebelia pirveladi 

gamosxivebis monoqromatizaciiT. Tumca es ver moxdeba maxasiaTebeli speqtris 

intensivobis mniSvnelovani Semcirebis gareSe, rac Sesabamisad gazrdis 

analizis xangrZlivobas. garda amisa, SeizRudeba (analizis) speqtrometris 

universaloba (erTi analizis pirobebSi milakis Seucvlelad yvela elementis 

dafiqsirebis SesaZlebloba): uwyveti pirveladi speqtris maqsimalur energias 

gansazRvravs  mxolod milakis Zabva, rac, Tu Zabva sakmarisad maRalia, 

saSualebas iZleva, erTi milakis gamoyenebiT  dafiqsirdes yvela elementi 

Tundac metnaklebi efeqturobiT. monoqromaturiT ki SesaZlebelia mxolod 

ufro dabali energiis kvantebis aRgzneba. amasTan, Tu pirveladi gamosxivebis 

energia bevrad metia saanalizo elementis aRgznebis energiaze, meoradi 

fluorescentuli gamosxivebis intensivoba Zalian dabalia. magaliTad, 

monoqromatuli spilenZis Cuk (=1.54178Å) gamosxivebiT SesaZlebelia mxolod 

Z<28 atomuri nomris mqone elementebis K speqtrisa da Z<65 atomuri nomris 

mqone elementebis L speqtris aRgzneba (deteqtori daafiqsirebs Z=20÷28 

elementebis K da Z=55÷64 elementebis L speqtrs). monoqromatuli Mok 

(=0.7107Å) an Agk (=0.5608Å) gamosxivebebis gamoyeneba uzrunvelyofs yvela 

elementis K an L seriis aRgznebas, magram maTi efeqturoba im elementebis 

saanalizod, romelTac grZeltalRovan ubanSi (Å) aqvT K an L speqtri, 

Zalian dabalia.  

   suraTi 1b.-s mixedviT optikuri sqemis SerCevisas mTavar kriteriumad 

miCneuli iyo universaloba. sxva maxasiaTeblebis gaumjobesebis survilis 

SemTxvevaSi SesaZlebelia detalebis Secvla an sxva kvanZebis damatebac,  

magaliTad: 
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• grafitis monoqromatoris nacvlad SeiZleba gamoyenebul iqnas kvarci an 

liTiumis fToridi - gaizrdeba garCevisunarianoba, gansakuTrebiT 

mokletalRovan ubanSi, Tumca SeiZleba Semcirdes mgrZnobiaroba;   

• pirveladi sxivis monoqromatizacia – gadaiWreba fonTan dakavSirebuli 

problemebi, magram gaizrdeba analizis dro da Secirdeba fiqsirebadi 

elementebis raodenoba;  

• brtyeli monokristalis Secvla gaRunuli monokristaliT – speqtris 

sasurvel viwro ubanze mkveTrad (≈5÷50-jer) gaizrdeba speqtrometris 

mgrZnobiaroba, magram garTuldeba speqtrometris iustireba da 

mravalkomponentiani nimuSebisTvis SeizRudeba raodenobrivi analizis 

saimedoba.   

   amrigad, aRwerili konstruqciis speqtrometri SesaZloa farTod iyos 

gamoyenebuli Txevad da myar nimuSebSi Z>20 atomuri nomris mqone elementebis 

10-2 –dan 100%-mde Semcvelobis dasadgenad. 
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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. 
 
 
 
 

К ВОЗМОЖНОСТИ  ИСПОЛЬЗОВАНИЯ РЕНТГЕНОВСКОГО ДИФФРАКТОМЕТРА В 

КАЧЕСТВЕ ФЛЮОРЕСЦЕНТНОГО СПЕКТРОМЕТРА 

 

В.М.Габуния, Т.Н.Кордзахия, Л.Г.Эприкашвили, М.Г.Зауташвили, Н.В.Пирцхалава, М.А.Дзагания 

 

 

Р Е З Ю М Е 

 

На базе рентгеновского диффрактометра Дрон-2 был осуществлён монтаж флюоресцентного 

спектpометра. С целью оценки предельных значений обнаружения отдельных элементов 

осуществлён флюоресцентный анализ растворов солей Cr, Fe, Br, Ba, Ag и Pb различных 

концентраций. Подтвержена пригодность такого спектpометра для обнаружения элементов с 

атомной массой Z>20 как в твёрдых, так и в жидких образцах. 
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adamianis janmrTelobis uzrunvelyofis  

SesaZleblobebis Sesaxeb 
 

avTandil doliZe, irma miqaZe, liparit doliZe, nino qavTaraZe,  

maia stefaniSvili, nana weroZe 

 
wiwmata seli (Camelina Sativa) zeToveni kulturebis msoflio warmoebaSi erTerT wamyvan 

adgilzea. misi zeTi gamoiyeneba kvebaSi, medicinasa da parfiumeriaSi, radgan igi mdidaria E, 

A, D, K vitaminebiT,  b-karotiniT, warmoadgens magniumis wyaros da Seicavs mZlavr 

antioqsidantur kompleqs. wiwmata selis zeTi aseve perspeqtiulia biosawvavad 

gadasamuSaveblad, vinaidan igi Seicavs grZeljaWviani cximis mJavebs. samuSao jgufi muSaobs 

ramodenime mimarTulebiT, raTa SesaZlebeli gaxdes wiwmata selis racionaluri 

mravalfunqciuri gamoyeneba, misgan biologiurad aqtiuri nivTierebebis gamoyofa, romelTa 

fraqciuri fizikur-qimiuri analizis Sedegad gamoiyos perspeqtiuli struqturebi. 

 

sadReisod adamianis janmrTelobis uzrunvelsayofad wina planze gamovida 

optimaluri kvebis koncefcia, rac gulisxmobs cximis produqtebis optimalur Semcvelobas 

janmrTeli adamianis organizmSi.  adamianis janmrTelobis mimarT muqarebi sul ufro 

metad izrdeba da aucilebeli xdeba gamoinaxos erTerTi ZiriTadi faqtoris, usafrTxo 

sakvebis axali wyaroebi da gadamuSavebis axali teqnologiebi. 

uZvelesi droidan samxreT-aRmosavleT evropaSi da wina aziaSi gavrcelebuli iyo 

zeTis miReba sarevela mcenaridan Camelina Sativa (wiwmata seli, dabali seli, рыжик). es 

mcenare xasiaTdeba maRali potencialuri mosavliT, Srobadi zeTis da cilebis maRali 

SemcvelobiT da rac mTavaria, upretenzioa niadagisa da sakvebi nivTierebebis mimarT. Tu 

teqnikuri zeTovani kultura moiTxovs 5-6 weliwads niadagis nayofierebis aRdgenisaTvis, 

am SemTxvevaSi SesaZlebelia Zalze zomieri raodenobiT damatebiTi sakvebi nivTierebebis 

gamoyenebiT mosavlis miReba yovel me-2 weliwads.  

wiwmata seli farTod iyo gavrcelebuli nakleb nayofier da mTagorian adgilebSic, 

faqtiurad warmoadgenda gazafxulze erTerT ZiriTad sakvebs momTabare mecxoveleobisaTvis. 

adamianisaTvis saWiro sakvebi zeTi amJamad TiTqmis mTlianad miiReba mzesumzirisagan. 

gansakuTrebiT sainteresoa wiwmata selis zeTis gamoyeneba diabeturi kvebisaTvis, masaJebisa 

da samkurnalo kosmetikisaTvis, vinaidan igi mniSvnelovnad amcirebs qolesterinis dones 

sisxlSi, aqvs maRali antioqsidanturi Tvisebebi, astimulirebs organizmis imunur sistemas, 

zog SemTxvevaSi xdeba avTisebiani warmonaqmnebis Semcireba. wiwmata selis zeTi Seicavs E, 

A, D, K vitaminebs,  b-karotins, warmoadgens magniumis wyaros da Seicavs mZlavr 

antioqsidantur kompleqs.  aqedan gamomdinare, umjobesi iqneba wiwmata selis zeTis 

miRebisa da gamoyenebis organizacia, rac xels Seuwyobs adamianis janmrTel kvebas [1,2].  

wiwmata selis zeTis mineraluri Semadgenlobis Taviseburebas warmoadgens masSi 

magniumis mniSvnelovani raodenobis arseboba. adamianis organizmSi magniumis saWiro 

raodenoba warmoadgens saimedo profilaqtikur saSualebas aTerosklerozis sawinaaRmdegod, 

aseve Saqriani diabetis,  Sard-kenWovani, prostatis, kuWveSa jiryvalis daavadebebis 

SemTxvevebSi. amasTan erTad, xdeba osteoporozis ganviTarebis Seferxeba, romelic 

damaxasiaTebelia xanSi Sesuli adamianebisaTvis. es zeTi mdidaria fosfolipidebiT, 
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qlorofiliT, fitosterolebiT. TiToeuli maTgani dadebiT rols asrulebs adamianis 

organoebis funqciebis gaumjobesebaSi.  

gansakuTrebiT sainteresoa wiwmata selis zeTis gamoyeneba kosmetologiasa da 

dermatologiaSi, rac xels uwyobs misi gamoyenebis axali alternativebis SemuSavebas. es 

zeTi warmoadgens efeqtur saSualebas kanis kompleqsuri mkurnalobisaTvis, vinaidan aqvs 

antialergiuli, anTebis sawinaaRmdego, Wrilobis Semaxorcebeli da baqteriociduli 

Tvisebebi. aRniSnuli zeTi da misi komponentebi swrafad aRweven kanSi da aqtiurad 

aumjobeseben mis mdgomareobas, kani xdeba gacilebiT drekadi da elastiuri [3].  

wiwmata selis zeTi aqtiurad gamoiyeneba rogorc mkvebavi da damatenianebeli 

komponenti sxvadasxva kremebis da tuCis balzamebis dasamzadeblad, masaJis kremebSi, aseve 

sxvadasxva kosmetikur saSualebebSi. am zeTis kosmetikuri gamoyeneba, aseve parfiumeruli 

saSualebebis misaRebad xels uwyobs miRebuli zeTis kompleqsur aTvisebas da iZleva 

saSualebas miviRoT Tanamedrove kosmetikuri saSualebebis mTeli speqtri. 

Zalze didi mniSvneloba aqvs biomasidan zeTis gamoRebis moculobis gazrdas, 

vinaidan Cveulebrivi dawnexviT SesaZlebelia mxolod 40-45 %-is gamoyofa. samuSao jgufSi 

dagegmilia wiwmata selis biomasis Txevadi nawilis gamosavlis gazrda sxvadasxva 

meTodebiT, maT Soris pirolizis nairsaxeobebis gamoyenebiT. unda aRiniSnos, rom 

mcenareuli narCeni masa gamoiyeneba mecxoveleobisa da mefrinveleobis kombsakvebSi, aseve 

briketebis danamatebad. 

amJamad, msoflioSi sul ufro meti yuradReba eTmoba wiwmata selis biomasis 

gamoyenebas biosawvavis komponentebis misaRebad, vinaidan maRali mosavlisa da naklebi 

pretenziulobis gamo, SesaZlebelia amaRldes aseTi komponentebis warmoebis rentabeluroba, 

vinaidan sadReisod miRweuli done ekonomikurad araxelsayrelia. sadReisod msoflioSi 

muSaobs 2-3 patara qarxana, romelic gamoimuSavebs wiwmata selis zeTs sxvadasxva 

teqnologiiT da mravali mecnieris yuradReba mipyrobilia mcenareuli biomasidan Txevadi 

nawilis gamoyofis gazrdisaken. bolo xanebSi evrokavSiris davalebis Sesabamisad, didi 

britaneTis da sxva qveynis 20-mde universiteti muSaobs wiwmata selidan zeTis gamosavlis 

gazrdaze swrafi pirolizis (Fast Pyrolysis) meTodiT, romelic laboratoriul praqtikaSi 

iZleva SesaZleblobas miviRoT Txevadi masa 75 %-iani gamosavliT, Tumca bolo 2-3 wlis 

samecniero statiebis ganxilvis Sedegad SeiZleba iTqvas, rom es meTodi jer mzad ar aris 

komercializaciisaTvis. Cven samuSao jfgufs gaaCnia didi gamocdileba naxSirwyalbadebis 

pirolizis dargSi da saTanado dafinansebis SemTxvevaSi SesaZlebeli iqneboda 

laboratoriuli danadgarisa da axali midgomebis gamocda pozitiuri Sedegebis misaRebad 

[4,5]. 

unda aRiniSnos, rom Cveulebriv sawvavze biokomponentis Sereva 20%-mde xels 

uwyobs garemoSi toqsikuri gamofrqvevebis mkveTr Semcirebas da amdenad, wiwmata selis 

zeTis gamoyenebis sawvavebis damzadeba msoflio praqtikis erTerTi mniSvnelovani 

mimarTulebaa. igi ukve gamoiyeneba samxedro aviaciaSi, aseve eqsperimentalur saaviacio 

gadazidvebSi [6]. 

amdenad, dagegmil samuSaoebs didi mniSvneloba aqvs adamianis janmrTelobisa da garemos 

gasaumjobeseblad da mTlianobaSi aqvs rogorc Teoriuli, aseve mniSvnelovani praqtikuli 

Rirebuleba. 
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ABOUT OPPORTUNITIES OF PROVIDING HUMAN HEALTH  

 

Avtandil Dolidze, Irma Mikadze,  Liparit Dolidze, Nino Kavtaradze,  

Maia Stepanishvili, Nana Tserodze 

 

S U M M A R Y 

 

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 β 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. 

 

ПРЕДОСТАВЛЕНИЕ ВОЗМОЖНОСТЕЙ ДЛЯ ЗДОРОВЬЯ ЧЕЛОВЕКА 

 

А.В.Долидзе, И.И.Микадзе, Л.А.Долидзе, Н.А.Кавтарадзе, М.А.Степанишвили, Н.П.Церодзе 

 

РЕЗЮМЕ 

 

Водяной лен - рыжик (Сamelina Sativa) занимает ведущее место в мировом производство из 

маслянных культур. Его масло используется в пище, в медицине и в парфюмерии, так как это 

растение богато Е, А, D, К витаминами, β-каротином, является источником магния и содержит 

мощный антиоксидантный комплекс. Водяное льняное масло также перспективно по отношению к 

обработке в биотоплива, так как оно содержит длинные жирные кислоты. Рабочая группа работает 

по нескольким направлениям, в том числе по рациональному многофункциональному 

использованию масла рыжика, по выделению биологически активных веществ, и после 

проведения физико-химических анализов будут выделены перспективные структуры. 
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http://pubs.acs.org/doi/abs/10.1021/jf304532u?prevSearch=camelina%2Bsativa&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jf304532u?prevSearch=camelina%2Bsativa&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/ef300927q?prevSearch=camelina%2Bsativa&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/ef300927q?prevSearch=camelina%2Bsativa&searchHistoryKey=
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РЕГЕНЕРАЦИЯ И ИСПОЛЬЗОВАНИЕ ОТРАБОТАННЫХ НЕФТЯНЫХ МАСЕЛ 

 

Н.Т.Хецуриани, З.Ф.Молодинашвили, М.Н.Чхаидзе, К.Г.Годердзишвили, Т.Н.Шатакишвили 

 

 

Нефтяные масла находят широкое и разнообразное применение при эксплуатации 

совре6менной техники. Каждый год увеличиваются объемы потребления смазочных материалов и, 

как следствие, объемы отработанных масел. Отработанные нефтепродукты токсичны, имеют 

невысокую степень биоразлагаемости (10-30%) и являются опасными отходами, которые 

подлежат обязательному сбору и утилизации, а в отдельных случаях – уничтожению. 26-77% всех 

отработанных масел нелегально сбрасывается на почву и в водоемы; большество используются 

как  топливо или сжигаются. На современном этапе развития промышленности важным и 

актуальным является вовлечение в производство вторичного сырья, а именно: отработанных 

масел, которые представляют собой сырьевую базу для получения ценных нефтепродуктов при 

надлежащей переработке. Наиболее эффективным способом утилизации является регенерация 

отработанных масел, с целью полного восстановления их первоначальных свойств. Не менее 

важным является вовлечение новых материалов для решения экологических и 

ресурсосберегающих проблем. 

В течение срока использования моторных и индустриальных масел в них начинают 

накапливаться продукты окисления, загрязнения и др. примеси, которые резко снижают качество 

масел. Масла с загрязняющими примесями должны быть заменены свежими. Отработанные масла 

собирают и подвергают регенерации с целью сохранения сырья - это экономически выгодно. [1] 

В зависимости от процесса регенерации получают 2-3 фракции базовых масел, из которых 

компаундированием и введением присадок могут быть приготовлены товарные масла (моторные, 

трансмиссионные, гидравлические), а также СОЖ и пластичные смазки. Средний выход 

регенерированного масла из отработанного, содержащего около 2-4 % твердых загрязняющих 

примесей, воду и до 10 % топлива, составляет 70-85 % в зависимости от применяемого способа 

регенерации. 

Для восстановления отработанных масел применяются разнообразные технологические 

операции, основанные на физических, физико-химических и химических процессах. Они 

заключаются в обработке масел с целью удаления из них продуктов старения и загрязнения. В 

качестве технологических процессов обычно соблюдается следующая последовательность 

методов: механический (для удаления из масла свободной воды и твердых загрязнений); 

теплофизический (выпаривание, вакуумная перегонка) и физико-химический (коагуляция, 

адсорбция). К физическим методам очистки отработанных масел относятся различные массо- и 

теплообменные процессы, которые применяются для удаления из масла продуктов окисления 

углеводородов, воды и легкокипящих фракций.  

Отстаивание является наиболее простым методом, основанным на процессе естественного 

осаждения механических частиц и воды под действием гравитационных сил. В зависимости от 

степени загрязнения топлива или масла и времени, отведенного на очистку, отстаивание 

применяется как самостоятельный метод или предварительный, предшествующий фильтрации или 

центробежной очистке. Основным недостатком этого метода является большая 

продолжительность процесса оседания частиц до полной очистки, удаление только наиболее 

крупных частиц размером 50-100 мкм.  
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Фильтрация – это процесс удаления частиц механических примесей и смолистых соединений 

путем пропускания масла через сетчатые или пористые перегородки фильтров. В качестве 

фильтрационных материалов используются металлические и пластмассовые сетки, войлок, ткани, 

бумага, композиционные материалы и керамика.  

Центробежная очистка, осуществляемая с помощью центрифуг, является наиболее 

эффективным и высокопроизводительным методом удаления механических примесей и воды. 

Этот метод основан на разделении различных фракций неоднородных смесей под действием 

центробежной силы. Применение центрифуг обеспечивает очистку масел от механических 

примесей до 0,005% по массе, что соответствует 13 классу чистоты по ГОСТ 17216, и 

обезвоживание до 0,6% по массе.  

Широкое применение нашли физико-химические методы регенерации масел. К ним относятся 

коагуляция, адсорбция и селективное растворение содержащихся в масле загрязнений. 

Разновидностью адсорбционной очистки является ионно-обменная очистка.  

Рациональное использование отработанных нефтепродуктов, вовлечение их в качестве 

вторичного сырья позволяет не только расширить топливно энергетические ресурсы, но и 

предотвратить загрязнение окружающей среды. Одним из наиболее реальных источников по-

полнения масляных ресурсов является регенерация отработанных масел. Содержание ценных 

углеводородов в отработанных маслах, даже в моторных, высока, и при регенерации выход 

базовых масел составляет 70-85% (масс.) на обезвоженное масло [2]. 

   Указанная проблема особую актуальность приобрела в последней период, о чем свидетель-

ствуют многочисленные публикации в научных журналах и зарегистрированные патенты. 

   В данной статье приводятся результаты исследований, проведенных с учетом вышеука-

занного и механических возможностей функционирующих в Грузии многочисленных 

автопрофилакторий .  

   Централизированный сбор отработанных нефтяных масел (ОМ) и их утилизация в стране не 

осуществляется. Исходя из сказанного, пробы для исследований были взяты из хранилищ ОМ трех 

автопрофилакторий г. Тбилиси. Приведенные в табл.1 показатели дают основание считать, что 

исследуемые пробы ОМ представляют в основном смесь моторных масел (ММО) ( ГОСТ 21046). 

   Объединенную среднюю пробу  ОМ заливали в делительную воронку, добавляли  

деэмульгатор дисольван 4411 (0.03 г/кг), нагревали в водяной бане до 70°С и периодически 

встряхивали в течение 3 ч. После отстаивания( (~5-6 ч) содержащую воду и шлам отделяли и  ОМ 

фильтровали на воронке Бюхнера через двойной слой фильтровальной бумаги. Топливные 

фракции (н.к.-200°С и 200-350°С) и следы воды отделяли атмосферной, а затем вакуумной  

перегонкой. Контактную очистку полученного продукта (350-5000С) осуществляли при 800С  и 

интенсивном перемешивании в течение 2 ч, используя в качестве адсорбента (5-10%)  

активированную при 150°С отбеливающую глину-гумбрин, сырьевая база которой в Грузии 

значительна. Сорбент отделяли от очищенного масла фильтрацией в вакууме.    Характеристика 

очищенного таким  образом масла приведена в таблице 1 .  

Полученное таким способом регенерированное масло по основным физико-химическим  

свойствам соответствует параметрам товарных моторных масел (табл.) и можно использовать в 

качестве базового или смешивать со свежими маслами и допольнительно вводить необходимые 

присадки. 

 Предложена схема регенерации отработанных нефтяных масел, включающая npeдварительное 

отстаивания сырья, фильтрование, атмосферную и вакуумную перегонку, контактную активированным 

гумбрином (5-10%масс.) и отделение адсорбента в вакууме. Рекомендованы основные  направления 

использования образующих в процессе целевого и побочных продуктов. 
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Таблица 1. Характеристика отработанных и регерированных масел 

 

№  

П о к а з а т е л и  
Отработанное моторное масло метод 

испьггания до переработки после 

переработки 

1 Плотность при  200C,  кг/м3 895 885 ASTM D 

4052 

2 Кинематическая вязкость  при 100°С, мм2/с 3,8 8+0,5 GOST 33-

2000 

3 Температура вспышки (в открытом тигле), °С 175 200 GOST 

26378.4 

4 Массовая доля, %  

 механических примесей,  0,8 - ASTM D473 

Воды 1,3 - GOST 2477 

5 Содержание фракций выкипающих до 340 0С, % 7,8 0,3 GOST  2177 

6 Температура застывания фракций выкипающих > 

340 °С 

-11 -20 GOST 20287 

 
 

 На рисунке приведена блок-схема процесса регенерации отработанных масел. 

                                                                                                                       

ом отстаивание фильтрование атмосферн.
перегонка

вода шлам шлам вода топливные
фракции

вакуум.
перегонка

контакт-очистка,
фильтрование

газоилевой масляной
фракции

регенирован
ное масло

отработанный
сорбентфракции

 
 

Блок-схема процесса регенерации отработанных масел 

 

Известна возможность использования регенерированных масел в производстве нефте-

масляных  препаратов используемых протии вредителей фруктовых и цитрусовых растений. Для 

этих целей используют дефицитные маловязкие масла И-8А и И-12А. Предварительные 

испытания препаратов, изготовленных, с использованием регенерированных масел прошли 

предварительные испытания в СССР и Канаде[4.5]. Учитывая большую потребность в указанных 

препаратах в республике, считаем целесообразным наладить производство регенерированных 

масел с целью использования их в указанном направлении.  

   Топливная фракция (200-350°С), полученная при атмосферно-вакуумной перегонке ОМ, 

характеризуется близкими к дизельным топливам свойствами. С учетом указанного, считаем 

целесообразным использовать ее в качестве добавки (5% масс.) к дизельному топливу, 

используемому в подвижном горном оборудовании [6-7]. 
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   Отработанную отбеливающую глину (до 60 кг/т сырья), согласно литературным 

данным, можно применить в основном в цементной промышленности. 

     Современный рынок отопительного оборудования предлагает достаточно обширный 

ассортимент самой разнообразной продукции многочисленных производителей. Приняв решение 

об организации автономного отопления; поняв необходимость разумного сокращения затрат на 

отоплении, повысив рентабельность и сократив убыточность; осознав неизбежность коренной 

реконструкции имеющейся котельной с изношенным или морально устаревшим оборудованием, 

люди сталкиваются с проблемой выбора оборудования. 

      Первостепенный вопрос при создании автономного источника теплоснабжения – выбор 

топлива. В наибольшей степени на выбор влияют доступность и цена. Наибольшее 

распространение в современных условиях получили газ, дизельное топливо и электричество. К 

менее распространенным можно отнести твердое топливо и топочный мазут. 

      Наряду со сложной ситуацией, связанной с централизованным теплоснабжением и высокой 

стоимостью энергоресурсов, совершенно не учитывается в качестве топлива энергетически 

ценный и доступный ресурс, такой, как отработанное масло!  А ведь при качественном сжигании 

одного литра отработанного масла выделяется порядка 11 кВт/час тепловой энергии (аналогично 

дизельному топливу)! Если говорить об использовании отопительного оборудования на 

отработанном масле, то к преимуществам следует отнести следующие важные факторы: Решение 

проблемы утилизации отработанных масел (для предприятий, где это масло скапливается). 

Экономическая выгода более очевидна при использовании “своего” отработанного масла, 

стоимость которого равна нулю. Это касается автосервисов, речных портов, производств, 

аэропортов, железной дороги, складов, цехов. В общем, тех мест, где скапливается отработка. А 

также тех предприятий, которые самостоятельно могут обеспечить себя топливом. А в том случае, 

если своего отработанного масла недостаточно для отопления помещения - его всегда можно 

купить по очень выгодным ценам. [3]. Для использования отработанного масла как котельного 

топлива, нами был  изучен,  образец отработанного масла из казрети, показатели  которого 

приведены в таблице 2.  

 

Таблица 2. Характеристика обработанных нефтяных масел 

 

№ П о к а з а т е л и   метод испытания 

1 Плотность при  200C, кг/м3 890,1 ASTM D4052 

2 Плотность при  150C, кг/м3 894,0 ASTM D4052 

3 Удельный вес по API 26,77 GOST P51069 

4 Кинематическая вязкость при 400C, сСт 70,0 ASTM D445 

5 Зольность, % 1,36 GOST 1461 

6 Кислотность KOH мг/100 мл топлива 3,5 GOST 5985 

7 содержание механических примесей, в  % 6,5 ASTM D473 

8 содержание механических примесей после 

фильтрации, % 
4,18 ASTM D473 

9 содержание воды, в % - GOST 2477 

 

 

Как видно из таблицы, содержание механических примесей в масле очень высоко (6,5 %), 

также, как и зольность (1,36%). После фильтрации, содержащие механических примесей 

уменьшается до 4,18 %. По межгосударственному стандарту ГОСТ 21046 содержание 
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механических примесей в отработанных маслах не должно превышать 1%-а , поэтому 

целесообразна фильтрация обработанного масла в 5 микроновых   фильтрах. 
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namuSevari navTobuli zeTebis regeneracia da gamoyeneba 

 

n.xecuriani, z.molodinaSvili, m.CxaiZe, q.goderZiSvili, T.SatakiSvili 

 

reziume 

 

mowodebulia namuSevari zeTebis regeneraciis sqema, romelic moicavs nedleulisagan 

wylis da Slamis winaswar mocilebas dawvdomiT, filtracias, atmosferul da 

vakuumgamoxdas, kontaqtur gawmendas gaaqtivebuli gumbriniT (5-10% mas.), 

produqtis da adsorbentis vakuum dayofas. rekomendebulia procesSi warmoqmnili 

produqtebis gamoyenebis gzebi. 

 

 

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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Siraqis wyebis navTobebisa da bitumebis kvleva 

 

esma uSarauli, zurab gongliaSvili, elza Tofuria, irine mWedliSvili,  

naTela xecuriani 
 

Seswavlilia Siraqis wyebis navTobebisa (mcire Siraqi, mirzaani, taribani) da Cakiruli qanis 

bitumis qimiuri Semadgenloba. gansxvavebiT taribanis navTobisgan, mcire Siraqisa da mirzaanis 

navTobebi msgavsi qimiuri SemadgenlobiT xasiaTdebian. Cakiruli qanis bitumi aRniSnuli 

navTobebisagan gansxvavdeba Jangbadisa da fisovan-asfaltenuri naerTebis maRali SemcvelobiT, rac 

gamofitvis sxvadasxva faqtorebis zegavlenis Sedegad unda CaiTvalos. 

 

Siraqis wyebis navTobebisa da bitumebis geoqimiur kvlevas didi mniSvneloba aqvs am 

teritoriaze ganlagebuli sxvadasxva sabadoebis navTobebisa da bitumebis qimiuri 

Sedgenilobis dadgenisa da maT Soris genetikuri kavSiris Seswavlis TvalTaxedviT. 

winamdebare Sroma miznad isaxavs Siraqis wyebis sxvadasxva sabadosa da gansxvavebuli 

horizontebis navTobSemcveli fenebis navTobebis qimiuri Sedgenilobis Seswavlas. amasTan, 

amave wyebis Cakiruli bitumuri qanebis kvleviT SesaZlebeli iqneba gavarkvioT, ra 

zegavlenas axdens gamofitvis sxvadasxva faqtorebi navTobis organul nawilze qanebis 

zedapiruli ganlagebis bunebriv pirobebSi.  

kvlevis obieqtad aRebuli iyo Siraqis wyebis mcire Siraqisa da mirzaanis sabados 

navTobebi sxvadasxva horizontebidan da taribanis navTobi. 

navTobebis SeswavlisTvis gamoyenebuli iyo s.Pp.Uuspenskis Semdegi meTodi [1]: sakvlevi 

nimuSi ixsneboda acetonSi, warmoiqmneboda ori fena. zeda fenaSi grovdeboda acetonSi 

sxnadi naerTebi – naxSirwyalbadebi, mJave fisebi da, SesaZloa, asfaltenebis mcire 

raodenoba. qveda fenaSi rCeboda acetonSi uxsnadi naerTebi – asfaltenebi, fisebi da 

MmaRalmolekuluri naxSirwyalbadebis raRac nawili.  

zeda fenidan acetonis mocilebisa da mudmiv wonamde dayvanis Semdeg narevi ixsneboda 

petroleinis eTerSi asfaltenebis gamoleqvis mizniT. xsnarSi rCeboda naxSirwyalbadebi da 

fisebi. vaxdendiT adsorbciul dayofas. eluireba svetidan xdeboda petroleinis eTeriT. 

gamoiyofoda naxSirwyalbadebi. fisebis gamotana adsorbentidan xdeboda benzoliT 

soqsletis aparatSi. amrigad, zeda fenidan miiReboda naxSirwalbadebi da silikageluri 

fisebi.  

qveda fena muSavdeboda petroleinis eTeriT, miiReboda narCenis fisebi da asfaltenebi. 

aRniSnuli naerTebis gamosavlebi moyvanilia cxrilSi 1.  
 

cxrili 1. Siraqis wyebis navTobebis qimiuri Semadgenloba, % 

 

 

 

Produqti 

patara Siraqi mirzaani  

 

 

taribani 

horizonti 15 hori- 

zonti 

18 

hori- 

zonti 

11 

hori-

zonti 12 

hori-

zonti 16 

siRrme, m siRrme, m 

630 800 850 970 850 1050 

zeTebi 40.30 42.73 45.11 65.12 65.47 65.96 71.72 

silikageluri 

fisebi 

2.65 5.83 2.74 2.94 5.89 4.163 1.93 

narCenis fisebi 45.97 41.59 43.17 28.03 26.98 28.29 21.88 

Asfaltenebi 11.085 9.85 8.98 3.961 1.66 1.59 4.47 

Jami 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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cxrilSi moyvanili monacemebidan naTlad Cans, rom yvela Seswavlili navTobi xasiaTdeba 

naxSirwyalbadebis maRali da silikageluri fisebis dabali SemcvelobiT. amasTan narCenebis 

neitraluri fisebis Semcveloba gacilebiT maRalia silikagelur fisebTan SedarebiT, rac 

Siraqis navTobebis daJangulobis dabali xarisxis maCvenebelia.  

mirzaanis da mcire Siraqis navTobebSi naxSirwyalbadebis da fisovan-asfaltenuri 

naerTebis Semcvelobis Sedareba gviCvenebs, rom mirzaanis navTobebSi naxSirwyalbadebis 

Semcveloba ufro maRalia vidre patara Siraqis navTobebSi, xolo fisovan-asfaltenuri 

naerTebis saSualo Semcveloba mcire Siraqis navTobebSi ufro maRalia vidre mirzaanis 

navTobebSi. am Sedegebidan gamomdinare SegviZlia davaskvnaT, rom moxda Siraqis navTobebis 

daJangva JangbadSemcveli wylebiT, ramac gamoiwvia naxSirwyalbadebis garkveuli nawilis 

fisovan-asfaltenur naerTebad gardaqmna.  

cxrilis monacemebidan ikveTeba agreTve, rom taribanis navTobi mcire Siraqisa da 

mirzaanis navTobebisgan gansxvavdeba naxSirwyalbadebis SedarebiT maRali da fisovan-

asfaltenuri naerTebis dabali SemcvelobiT, Tumca es navTobic Siraqis wyebis qveda 

nawilSia ganTavsebuli. taribanis navTobis Sewavlam aCvena, rom is, gansxvavebiT 

zemoaRniSnulTagan, ufro msubuqia da xasiaTdeba parafinuli naerTebis maRali SemcvelobiT, 

rac mis gayinvis temperaturaSic vlindeba (+100C). 

 

cxrili 2. Siraqis wyebis navTobebidan gamoyofili naxSirwyalbadovani nawilis Sedgeniloba, 

% 

 

 

 

nimuSi 

si
R
r
me
, 
m 

 

 

C 

 

 

H 

 

 

S 

 

 

0+N 

 

 

C:H 

Ricxvi  

 

d4
20 

 

 

 mJ
av
ia
no
bi
s
 

ga
sa
pv
ni
s
 

eT
er

is
 

io
d
is
 

patara Siraqi  

horizonti 15 
630 

800 

87.62 

87.40 

12.04 

12.32 

0.33 

0.27 

0.01 

0.01 

7.27 

7.09 

0.61 

0.18 

2.28 

1.09 

1.67 

0.91 

5.84 

3.90 

- 

- 

horizonti 18 850 87.44 12.31 0.17 0.08 7.1 0.13 0.86 0.73 4.54 - 

mirzaani  

horizonti 11 970 86.96 12.77 0.19 0.08 6.81 0.07 0.73 0.66 3.17 0.899 

horizonti 12 850 87.96 12.05 0.19 0.00 7.30 0.28 0.87 0.59 2.92 0.9257 

horizonti 16 1050 87.21 12.75 0.28 0.00 6.85 0.16 0.97 0.81 3.53 0.9116 

taribani - 86.97 13.02 0.09 0.00 6.68 0.31 1.53 1.22 1.70 - 

 

elementuri analizis meTodis gamoyenebiT navTobebidan gamoyofili 

naxSirwyalbadebisaTvis, silikageluri fisebisaTvis, narCenis fisebisa da asfaltenebisaTvis 

isazRvreboda naxSirbadis, wyalbadis, gogirdis, azotisa da Jangbadis raodenoba. agreTve 

mJavuri, Sesapnvis, eTeris da iodis ricxvebi [2, 3]. kvlevis Sedegebi moyvanilia cxrilebSi 

(2, 3, 4 da 5). 

sakvlevi navTobebis naxSirwyalbadovani nawilis analizis Sedegebi (cxrili 2) 

gviCvenebs, rom naxSirbadis da wyalbadis raodenoba sakmaod maRalia, maTi Tanafardoba 

(C:H) daaxloebiT 7-is tolia, Tumca mirzaanis navTobis naxSirwyalbadebisaTvis es ricxvi 

ufro dablac iwevs (6,68). taribanis navTobSi wyalbadis Semcveloba ufro maRalia, C:H 

Tanafardoba ki 7-ze dabali. gogirdis Semcveloba sacdel nimuSebSi Zalian mcirea, Jangbadi 

ki warmodgenilia mxolod mcire Siraqis navTobis naxSiwyalbadebSi, isic Zalian mcire 

raodenobiT. 

amrigad, Siraqis wyebis navTobebis Seswavlam aCvena, rom elementuri analizis Sedegebis 

mixedviT, miuxedavad imisa, rom sakvlevi navTobebi sxvadasxva sabadoebidan da gansxvavebuli 
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horizontebidan iyo aRebuli, naxSirwyalbadebis SemadgenlobiT axlos dganan erTmaneTTan. 

gamonakliss taribanis navTobi warmoadgens, romelSic wyalbadis Semcveloba 13%-ze 

maRalia, xolo naxSirbadis – 87%-ze naklebi, gansxvavebiT mcire Siraqis da mirzaanis 

navTobebisagan. 

mcire Siraqisa da mirzaanis navTobebis msgavsebaze miuTiTebs agreTve silikageluri 

fisebis, narCenis fisebis da asfaltenebis elementuri analizis monacemebi, romlebic 

warmodgenilia cxrilebSi (3, 4 da 5). 

 

cxrili 3. Siraqis wyebis navTobebidan gamoyofili silikageluri fisebis Semadgenloba (%)  

 

 

 

nimuSi 

si
R
r
me
, 
m 

 

 

C 

 

 

H 

 

 

S 

 

 

0+N 

 

 

C:H 

ricxvi 

mJ
av
ia
no
bi

s ga
sa
pv
ni
s
 

eT
er
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d
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Patara 

Siraqi 

 

horizonti 15 630 

800 

85.72 

87.69 

9.66 

9.51 

0.73 

0.73 

3.89 

2.07 

8.87 

9.22 

- 

13.38 

- 

- 

- 

- 

- 

32.91 

horizonti 18 850 85.66 9.34 0.29 4.71 9.17 11.91 91.37 79.46 24.34 

mirzaani  

horizonti 11 970 85.81 9.58 0.29 4.32 8.95 - - - 37.15 

horizonti 

12 

850 85.49 9.82 0.89 3.80 8.70 - 69.82 - 31.08 

horizonti 

16 

1050 86.62 9.48 0.59 3.31 9.13 10.08 16.48 6.40 46.09 

taribani - 82.96 9.45 1.03 6.56 8.77 16.34 22.87 6.53 33.97 

 

cxrilSi 3 warmodgenili sakvlevi navTobebis silikageluri fisebis elementuri 

analizis Sedegebi gviCvenebs, rom isini, rogorc naxSirbadisa da wyalbadis, ise gogirdisa 

da Jangbadis raodenobis mixedviT erTmaneTis msgavsni arian. gansxvavebulia isev taribanis 

navTobi, romelSic naxSirbadis Semcveloba gacilebiT dabalia – 82,96% gansxvavebiT mcire 

Siraqisa da mirzaanis navTobebisgan 86–87,69%.  

acetoniT damuSavebis Semdeg narCenidan gamoyofili fisebis maxasiaTeblebi moyvanilia 

cxrilSi 4. elementuri analizis Sedegebis mixedviT sakvlevi nimuSebi fisebis garda unda 

Seicavdes maRalmolekulur naxSirwyalbadebsac, rac gamomdinareobs naxSirbadisa da 

wyalbadis gazrdili Semcvelobidan da C:H Tanafardobis maCveneblidan, erTi mxriv, da 

mJavuri, Sesapvnis da eTerebis SedarebiT dabali ricxvebidan, meore mxriv. 

narCenis asfaltenebis fizikur-qimiuri maxasiaTeblebi moyvanilia cxrilSi 5. es 

monacemebi kargad Tanxvdeba navTobis asfaltenebisaTvis damaxasiaTebel literaturul 

monacemebs – naxSirbadis Semcveloba 87,64–89,71%, wyalbadis 7,99–8,59%, C:H Tanafardoba 

10,33–11,8. gogirdisa da Jangbadis Semcveloba dabalia. aRsaniSnavia saerTod, rom cxrilis 

monacemebi sxvadasxva navTobebisaTvis mcire intervalSi meryeobs, rac Siraqis wyebis mcire 

Siraqisa da mirzaanis sabadoebisa da maTi sxvadasxva horizontebis navTobebis genetikur 

kavSirze miuTiTebs. 
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cxrili 4. Siraqis wyebis navTobebis acetonSi uxsnadi narCenebidan gamoyofili fisebis 

Semadgenloba (%) 
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Patara Siraqi  

horizonti 15 630 

800 

87.28 

87.39 

11.87 

11.23 

0.43 

0.33 

0.42 

1.05 

7.35 

7.78 

0.28 

0.22 

1.30 

3.70 

1.02 

3.48 

9.04 

10.47 

horizonti 18 850 87.39 12.16 0.38 0.07 7.18 0.24 6.04 5.80 9.95 

Mirzaani  

horizonti 11 970 87.37 12.10 0.37 0.16 7.22 0.27 1.32 1.05 11.63 

horizonti 12 850 87.40 11.77 0.40 0.43 7.40 0.57 1.41 0.84 9.66 

horizonti 16 1050 87.22 12.63 0.43 0 6.90 0.19 5.22 5.03 9.58 

Taribani - 86.81 12.63 0.26 0.30 6.87 0.27 1.35 1.08 6.22 

 

cxrili 5. Siraqis wyebis navTobebis acetonSi uxsnadi narCenebidan gamoyofili 

asfaltenebis Semadgenloba (%) 
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Patara 

Siraqi 

 

horizonti 15 

 

630 

800 

88.62 

88.53 

8.12 

7.99 

1.17 

0.57 

2.09 

2.91 

10.90 

11.08 

1.15 

1.69 

7.93 

6.34 

6.78 

4.65 

24.79 

23.92 

horizonti 18 850 87.91 8.22 0.75 3.12 10.70 3.77 8.60 4.83 29.56 

mirzaani  

horizonti 11 970 89.71 8.59 0.50 1.20 10.44 1.36 9.06 7.70 24.58 

horizonti 

12 

850 87.64 8.48 1.10 2.78 10.33 3.87 - - 33.80 

horizonti 

16 

1050 87.92 8.26 0.83 2.99 10.65 2.95 - - 24.02 

taribani - 87.85 8.29 0.59 3.27 10.59 2.67 - - 28.16 

 

amrigad, sakvlevi navTobebis naxSirwyalbadovani nawilis, fisebisa da asfaltenebis 

qimiuri Semadgenlobis erTgvaroba (taribanis gamoklebiT), agreTve gogirdisa da Jangbadis 

mcire Semcveloba, uflebas gvaZlevs erT jgufSi movaqcioT mcire Siraqisa da mirzaanis 

navTobebi da davaskvnaT, rom maT dedanivTierebebis erTi wyaro da gardaqmnis msgavsi 

pirobebi hqondaT. 

Tanamedrove navTobebSi, kerZod ki Siraqis wyebis navTobebSi JangviTi procesebis 

mimdinareobis Sesaxeb swori warmodgenis SemuSavebisaTvis saWiro gaxda gagverkvia, Tu ra 

gavlenas axdenda gamofitvis sxvadasxva faqtorebi organuli nivTierebebis Tvisebebis 
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cvlilebaze navTobis zedapiruli ganlagebis pirobebSi. am mizniT Seswavlili iyo Siraqis 

wyebis navTobis sabados samxreT nawilis Cakiruli qani. 

Cakiruli qanis kvlevisaTvis nimuSi winaswar qucmacdeboda da misgan organuli nawilis 

eqstragireba xdeboda benzoliT, soqsletis aparatSi. benzolis gamxsnelad arCeva 

ganapiroba im garemoebam, rom is mTlianad xsnis navTobs karbenebis da karboidebis garda. 

amdenad qanebidan gamoyofili organuli eqstraqti ZiriTadad navTobis analogiuria. 

gamxsnelis mocilebisa da nimuSis mudmiv wonamde dayvanis Semdeg tardeboda miRebuli 

produqtis elementuri analizi – isazRvreboda naxSirbadis, wyalbadis da S+O+N 

Semcveloba da mJavuri, eTerebis da iodis ricxvebi. 

Cakiruli qanidan gamoyofili bitumis analizis Sedegebi moyvanilia cxrilSi 6. 

SedarebisaTvis amave cxrilSi warmodgenilia mcire Siraqis navTobebis fraqciebis saSualo 

Semadgenloba. 

 

cxrili 6. Siraqis wyebis mcire Siraqis, mirzaanis navTobebis da Cakiruli qanis bitumis 

Semadgenloba (%) 

 

nimuSi C H S+O+N C:H 

Mcire Siraqis navTobi 87.47 11.58 0.95 7.5 

Mirzaani 87.08 12.40 0.52 7.0 

Cakiruli qanis bitumi 85.76 10.39 3.85 8.2 

 

Cakiruli qanis bitumisa da mcire Siraqis navTobebis analizis Sedegebis Sedareba 

gviCvenebs, rom Cakiruli qanis bitumis qimiurma Semadgenlobam Zlieri cvlilebebi ganicada. 

gansakuTrebiT Rrmad ganviTarda sakvlev qanSi JangviTi procesebi. Siraqis wyebis 

navTobebTan SedarebiT SesamCnevad gaizarda Jangbadis Semcveloba da C:H Tanafardoba, 

Sesabamisad Semcirda naxSirbadis da wyalbadis Semcveloba. 

Siraqis wyebis Cakiruli qanis bitumis kvlevis Sedegebma naTlad aCvena zedapiruli 

gamofitvis gavlena organuli naerTebis qimiuri Semadgenlobis cvlilebebze. aqedan 

gamomdinare cxadi gaxda isic, rom didi sifrTxiliT unda movekidoT bunebrivi 

gamosavlebidan aRebuli nimuSebis kvlevis Sedegebs da naadrevi geoqimiuri daskvnebi ar 

unda gamovitanoT. 

amrigad Siraqis wyebis navTobebisa da bitumebis qimiuri Semadgenlobis kvlevis Sedegebi 

saSualebas gvaZlevs davaskvnaT: 

 

• Siraqis wyebis navTobebi da bitumebi gogirdis mcire SemcvelobiT xasiaTdebian. 

• gansxvavebiT taribanis navTobisagan, mcire Siraqisa da mirzaanis yvela sabadosa da 

horizontis navTobebi qimiuri SemadgenlobiT erTmaneTis msgavsni arian, rac uflebas 

gvaZlevs  davaskvnaT, rom maT dedanivTierebebis erTi wyaro da gardaqmnis msgavsi 

pirobebi hqondaT. 

 

Siraqis wyebis Cakiruli qanis bitumi mcire Siraqisa da mirzaanis navTobebis mZime 

fraqciebisagan gansxvavdeba Jangbadisa da fisovan-asfaltenuri naerTebis maRali 

SemcvelobiT, rac gamofitvis sxvadasxva faqtorebis zegavlenis Sedegad unda CaiTvalos.  
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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. 

 

 

ИССЛЕДОВАНИЕ НЕФТЕЙ И БИТУМОВ РЯДА ШИРАКИ 

 

Э.А.Ушараули, З.Гонглиашвили, Э.Н.Топурия, И.Дж.Мчедлишвили, Н.Т.Хецуриани 

 

РЕЗЮМЕ 

 

Изучен химический состав нефтей ряда Шираки (Патара Шираки, Мирзаани, Тарибани) и битума 

обызвествленной породы. В отличие от тарибанской нефти, нефти Патара Шираки и Мирзаани 

характеризуются схожим химическим составом. Битум обызвествленной породы отличается 

высоким содержанием кислорода и смолисто-асфальтеновых соединений, что может быть 

результатом ряда факторов выветривания. 
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saqarTvelos meoradi energetikuli nedleulidan wvadi briketebis miRebis 

perspeqtivebi 

 

e.Tofuria, e.uSarauli, z.gongliaSvili, q.goderZiSvili, i.mWedliSvili, m.CxaiZe, 

z.molodinaSvili, n.xecuriani 
 

statiaSi warmodgenilia saqarTveloSi Aarsebuli Tburi energiis deficitis mizezebi da maTi 

daZlevis saSualebebi. maT Soris upiratesoba eniWeba  meoradi energetikuli nedleulidan 

sawvavi briketebis warmoebas. moyvanilia monacemebi aRniSnuli warmoebisaTvis gamosayenebeli 

nedleulis wyaroebisa da maTi maragebis Sesaxeb. 

 

msoflioSi dReisaTvis qveynebis yvela saxelmwifoebrivi segmentis (socialur-

ekonomiuri, ekologiuri da politikuri) ganviTarebis safuZvels warmoadgens am qveynebis 

energetikuli uzrunvelyofis done.  

saqarTvelo xasiaTdeba bunebrivi energioresursebis (navTobi, gazi, naxSiri, torfi, xe-

tye) SezRuduli raodenobiT. amas emateba msoflio energetikuli Ukrizisis Sedegebi, rac 

iwvevs Cvens qveyanaSi Tburi energiis did deficits. amave dros teqnikis ganviTarebis 

paralelurad izrdeba energomatareblebis moxmarebis done, ris gamoc iqmneba disbalansi 

mopovebasa da moxmarebas Soris. aseTi disbalansis aRmosafxvrelad saqarTvelos ekonomikis 

ganviTarebis yovel etapze esaWiroeboda sxvadasxva qveynebidan Txevadi da airadi 

energomatareblebis importis ganxorcieleba, rac Zviri ujdeboda saxelmwifosac da 

mosaxleobasac.  energetikisa da bunebrivi resursebis saministros monacemebiT 1995 wels 

saqarTvelom moixmara 1,2 mlrd kuburi metri bunebrivi airi da 1 mln 755 aTasi t 

navTobproduqti. maSin, rodesac amave nedleulis mopoveba iyo 91 300 tona nedli navTobisa 

da 1 200 000 m3 airi. am energomqatareblebze uzrunvelyofis donem Seadgina 8,5% da 

daaxloebiT 1%, Sesabamisad[1-4]. bunebrivia, dRis wesrigSi dgeba energiis alternatiuli 

nedleulis moZiebis aucilebloba. msoflio praqtikaSi aseT alternativas warmoadgens: 

hidroresursebi; bunebrivi, anu ganaxlebadi energiis wyaroebi (mzis, qaris da Termuli 

wylebis energiebi); sawvavi briketebi meoradi nedleulis xarjze. 

gaangariSebulia, rom saqarTveloSi hidroeleqtrosadgurebis mier gamomuSavebuli 

eleqtroenergiis raodenoba teqnikuri potencialis daaxloebiT 8-9%-s Seadgens. dasavleT 

evropis qveynebSi hidroresursebis aTvisebis potenciali safrangeTSi, germaniaSi da 

italiaSi 95%-ia, ruseTSi – 23,4%. rac Seexeba energiis ganaxlebad wyaroebs, mzis, qaris 

da Termaluri wylebis msoflio potencialis aTvisebis maCveneblebi globaluri warmoebis 

procentebSi ase gamoyureba: aSS – 23.2%, germania – 11,1%, CineTi – 9,1, espaneTi – 6,5, 

indoeTi – 4,7, italia – 4, brazilia – 3,8, iaponia 3,8, danarCeni msoflio 33%.  

saqarTveloSi mzis da qaris energia faqtiurad gamouyenebelia, Tumca helioteqnikuri 

potenciali saqarTvelos akademiis sawarmoo Zalebisa da bunebrivi resursebis komisiis 

monacemebiT 31 mlrd t pirobiTi sawvavis eqvivalenturia weliwadSi, qaris Teoriuli 

energetikuli potenciali ki teritoriebze, sadac qaris saSualo siCqare aRemateba 4 m/wm-s 

4,5 mlrd kvt/sT-is eqvivalenturia weliwadSi. gamoyenebas eqvemdebareba mxolod Termuli 

wylebi, romelTa temperaturaa 50-110°С. maTi jamuri wliuri maragi Seadgens 220-250 mln 

kubur metrs weliwadSi. magaliTad, 1990 wlis monacemebiT gamoyenebuli iyo am maragis 

48%, romlis saerTo Tburi energiis mxolod 35%-ia aTvisebuli. rogorc vxedavT, 

saqarTvelo dRemde ar aris CarTuli energiis ganaxlebadi wyaroebis aTvisebis msoflio 

procesSi da arc briketuli sawvavis warmoeba aris ganviTarebuli [3-5]. 

Tumca ganaxlebadi wyaroebis globaluri aTviseba momavlis perspeqtivaa. dReisaTvis 

yvelaze xelmisawvdom da racionalur alternatiul sawvavad aRiarebulia briketuli 

sawvavi. 

  briketuli sawvavi aris garkveuli kompoziciis mqone sxvadasxva zomis da formis 

myari wvadi sxeulebi, romlis SemadgenlobaSi SeiZleba moiazros mZime mrewvelobis, 
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qimiuri, navTobqimiuri warmoebis, navTobgadamamuSavebeli, qvanaxSiris mompovebeli 

mrewvelobis, sayofacxovrebo, sameurneo, soflis meurneobis, xe-tyis da biomasalis, 

qalaqis, (saburavebi, plastmasebi, qaRaldebi, tara), da a.S. uamravi naxSirbadSemcveli 

mciredlikviduri narCeni anu meoradi energetikuli nedleuli. am sawvavs ewodeba  “Raribi 

sawvavi”, radganac is xasiaTdeba SedarebiT dabali TbounarianobiT energetikul sawvavTan 

SedarebiT, Tumca es Tbounarianoba savsebiT sakmarisia im moTxovnilebebis 

dasakmayofileblad, romlebsac uyeneben briketul sawvavs. mas iyeneben sayofacxovrebo 

RumelebSi (Ria da daxuruli), buxrebSi, mcire saqvabeebSi, mcire warmoebebSi, mcire 

energetikaSi, sxvadasxva Senobebis avtonomiuri gaTbobis mizniT da sxva. [6,7]. 

briketuli sawvavis misaRebad winaswar mzaddeba kompoziacia: wvadi wvrilmarcvlovani 

masalis, Semkvreli (macementebeli) nivTierebis, wvis aqtivatorebis da sxvadasxva 

specifikuri danamatebis erTgvarovani narevi, romelic Semdgom garkveuli teqnologiis 

gamoyenebiT ipreseba da miiReba myari wvadi briketebi. kompoziciis yvela Semadgeneli masala 

akeTilSobilebs mis ZiriTad komponents, wvad narCens, romelsac briketi yvelaze didi 

raodenobiT Seicavs. gamoyenebis sferos Sesabamisad igi xasiaTdeba winaswar gansazRvruli 

TvisebebiT (tenianoba, nacrianoba, gamonabolqvi airebi, Tbounarianoba, mdgradoba). briketis 

unikaloba mdgomareobs imaSi, rom igi TbounarianobiT ar CamorCeba ZiriTad masalas aris 

ufro kompaqturi, moxerxebuli Senaxvisa da gadazidvisTvis, da amave dros iafi 

maRalefeqturi ekologiuri sawvavi. 

dReisaTvis briketebis warmoeba meoradi energetikuli nedleulis safuZvelze 

warmoadgens maRalrentabelur da efeqtur saSualebas. igi farTod aris gavrcelebuli 

mTels msoflioSi. am procesSi CarTulia evropis TiTqmis yvela qveyana, aSS, iaponia, 

avstralia, ruseTi.  

yevelaze did gamoyenebas briketuli sawvavis dasamzadeblad poulobs qvanaxSiris 

mtveri, Slamebi, natexebi, romelic dagrovilia qvanaxSiris mompovebeli warmoebis 

adgilebSi nayargrovebis saxiT da warmoadgens narCenebs anu meorad energetikul nedleuls. 

aseve farTod aris gavrcelebuli xis masalis narCenebisagan damzadebuli briketebi da 

patara zomis peletebi, romelTa warmoebac dRiTi dRe izrdeba evropasa da amerikaSi.    

saqarTvelos SemTxvevaSi, Tu gaviTvaliswinebT tyeebis savalalo mdgomareobas da 

agreTve imas, rom gaTbobis periodi 4-6 Tvemde grZeldeba regionebis mixedviT, da amave 

dros mciredlikviduri wvadi narCenebiT gadatvirTulia garemo, gasagebia, ra mniSvnelobac 

SeiZleba hqondes briketuli sawvavis gamoyenebas Tburi energiis misaRebad.  

Cvens mier ganxiluli da Seswavlilia ZiriTadi wvadi nedleulis adgilmdebareoba da 

maragebis savaraudo resursebi. naxSirebis maragi ganawilebulia rogorc ramodenime did 

samrewvelo sabadoSi, aseve mcired gamokvleul 200-mde Seuswavleli sabados budobebsa da 

gamovlinebebSi. XIX saukunis 50-iani wlebidan daiwyo naxSirebis gamokvleva da 

eqspluataciac. es exeba ZiriTadad tyibuli-Saoris, tyvarCelis da maRanis, bzifis, gelaTis 

da vale-axalcixis sabadoebis kvlevas [8-10].  cxrilSi 1 mocemulia saqarTvelos naxSirebis 

maragebis saxelmwifo balansi.  

 

cxrili 1. saqarTvelos naxSiris maragebis saxelmwifo balansi 

Sabado maragebi, mln. t. 1998 w. tipi 

bzifi 0.8 qvanaxSiri 

tyvarCeli 21.305 qvanaxSiri 

maRani 1.0 qvanaxSiri 

gelaTi 5.0 qvanaxSiri 

tyibuli – Saori 331.479 qvanaxSiri 

samxreT – kaxeTi 0.3 mura naxSiri 

vale – axalcixe 75.736 mura naxSiri 

sul 435.62  
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sabadoebis aTvisebis maCvenebeli 2012 wlis mopovebidan gamomdinare Seadgenda 0,1%. 

dReisaTvis mopoveba mimdinareobs mxolod tyibuli-Saoris sabadoebze. yvela didi sabado 

Seswavlilia detalurad mravali mecnieris mier. 1952 wlidan daiwyo Saoris moednis 

gegmazomieri Seswavla. kavkasiis mineraluri nedleulis institutis, saqnaxSiris da sxva 

samecniero-kvleviTi da saZiebo samuSaoebis safuZvelze Seswavlilia saqarTvelos 

qvanaxSiris sabadoebi, kerZod tyibuli-Saoris sabados naxSiris fenebi liTilogiurad,  

petrografiulad, maTi organuli da mineraluri Semcveloba, markebis gradaciisa da 

naxSirebis calkeuli tipebis qimiur-teqnologiuri Tvisebebi. aRniSnuli sabados naxSiriani 

wyeba asakobrivad dakavSirebulia baTuri asakis qanebTan. es naxSirebi Sedgeba miwiszeda 

umaRlesi mcenareebis narCenebisagan da ganekuTvnebian humolitebis jgufs. 

naxSirianoba samrewvelo mniSvnelobiT dakavSirebulia qvanaxSiriani qanebis dastasTan, 

romelic aerTianebs qvanaxSiris fenebs: liptobiolitian naxSirebs, naxSirian da naxSirian-

Tixian fiqlebs, argilitebs da qviSaqvebs. tyibuli-Saoris qvanaxSirebi miekuTvnebian Г da Д  

markebs. qimiuri SedgenilobiT, garda energetikuli da sakoqso nedleulisa, isini Seicaven 

didi raodenobiT mineralebs: silikatebis, sulfidebis, sulfatebis, karbonatebis, rkinis 

Jangis, kaJis saxiT. naxSirebis mineralizaciis xarisxi ganapirobebs maT nacrianobas. nacari 

rTuli Sedgenolobisaa da Seicavs sxvadasxva genezisis mqone mineraluri qanebis hidro-

Jangebs. tyibuli-Saoris qvanaxSiris sabados naxSirebi petrografiulad miekuTvne-bian 

humusur-klarenul, diurenul, qsilovitrenul da liptobioliTur-fisovan mqrqal klasebs. 

maTi qimiur-teqnikuri maxasiaTeblebi mocemulia cxrilSi 2.  

 

cxrili 2. tyibul-Saoris qvanaxSirebis qimiur-teqnikuri maxasiaTeblebi 

 

qvanaxSirebi  
xvedriTi  

wona 

kg/sm3 

teqnikuri analizebis 

monacemebi, % 
  Qc  

kkal/

kg 

elementuri analizis 

monacemebi, % 

Wa 

 Ac Vr Sc Cr Г HГ NГ (O+ S+)Г 

klarenuli 1.56 8.4 24.7 42.0 2.5 5941 78.1 5.28 1.8 14.7 

diurenuli 1.64 7.7 30.3 45.9 1.8 5538 74.7 6.68 1.6 17.0 

rTulzoliani 1.55 7.9 23.8 44.1 2.5 6056 77.3 5.95 1.7 14.8 

ksilovitrenulvitre 

nuli 
1.62 7.1 28.1 47.5 2.1 4494 74.6 6.69 1.7 18.8 

liptobioliTuri 1.63 6.7 31.1 52.1 2.7 5179 74.5 6.86 1.8 16.7 

 

tyvarCelis qvanaxSiris sabado mdebareobs oCamCiris raionSi, romelic teqtonikuri da 

eroziuli procesebis Sedegad dayofilia eqvs ubnad mdinare RalizRas orive mxares. 

asakobrivad es sabado ganekuTvneba Sua iuriuli asakis baTur warmonaqmnebs. am sabados 

naxSirebi Sedgebian miwiszeda umaRlesi mcenareebis narCenebisagan da ganekuTvnebian 

humolitebs. lipTobiolituri naxSirebi, romlebic Sedgebian ZiriTadad fisovani 

CanarTebisagan, iSviaTad gvxvdeba. didi raodenobiT arian warmodgenili araorganuli 

CanarTebi, romlebic SeuiaraRebeli TvaliTac Cans. naxSiri mikrostruqturulad humusuria 

da bunebiT klarenuli tipisaa. tyvarCelis naxSiris qimiur-teqnikuri maxasiTeblebia: 

nacrianoba 28-38%, bunebrivi tenianoba 1,7%, gogirdis Semcveloba 1,8%, Tbounarianoba 

7500-dan 8500 kkal/kg Seadgens. isini ganekuTvnebian Г da Ж  markebs.  

axalcixe-vales mura naxSiris sabado mdebareobs axalcixis raionSi. igi geologiurad 

warmoadgens aWara TrialeTis naoWa zonis depresiis nawils da asakobrivad dakavSirebulia 

oligocenur naleqebTan. produqtiul fenTan dakavSirebulia sami naxSiriani Sre: a, b da c. 

petrografiulad axalcixis sabadoSi gamoiyofa sami tipis naxSirebi – mkrTali, 

naxevradelvare, naxevradmqrqali.  axalcixis sabados naxSirebis qimiuri da teqnikuri 

analizis Sedegebi mocemulia cxrilSi 3.  
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cxrili 3. axalcixis sabados naxSirebis maxasiaTeblebi 

qvanaxSirebis qvetipebi 

tipebi 

teqnikuri analizebis 

monacemebi, % Q
c 

 

kk
al

/k

g 

elementuri analizis 

monacemebi, % 

Wa Ac Vr Sc Cr Г HГ (O+ S+N)Г 

klarenuli 12.6 18.2 44.3 2.6 4955 71.8 6.04 22.3 

kutikulianvitrenuli 12.3 17.6 45.8 1.2 4888    

diurenulklaarenuli 11.4 16.0 47.0 0.9 5250 68.6 6.80 24.5 

diurenulklaarenuli 

Tixiani 

12.0 28.4 46.8 2.8 4084 70.6 6.53 22.8 

diurenuli Tixiani 11.3 35.0 50.0 1.7 3635 69.4 6.83 22.8 

 

rac Seexeba xis masalas, saqarTvelos tyis fondis da merqnis maragebi mocemulia 

cxrilSi 4.  

 

cxrili 4. saqarTvelos tyis fondi da merqnis maragi 

merqnis jiSi farTobi aT.ha merqnis maragi, aTasi m3 

soWi 72.5 11967.99 

aRmosavluri naZvi 119.5 34660.85 

kavkasiuri soWi 200.2 112014.03 

muxa 186 17525.42 

aRmosavluri wifeli 1035 236568.84 

wabli 46.6 10529.88 

rcxila 119.5 12930.79 

sxva 226.3 15502.32 

sul 2005.6 451700.12 

 

aSS-s saerTaSoriso ganviTarebis saagentos 2009 wels Catarebuli kvlevebis mixedviT 

saqarTvelos soflad mcxovrebi ojaxebis umetesi nawili gaTbobis da sayofacxovrebo 

mizniT moixmars 10-12 kubur metr merqans, rac 2,5-jer aRemateba standartul normebs [[4-

5]. aqedan gamomdinare, adgili aqvs energiis araefeqtur xarjvas. saqarTveloSi merqnis 

mTliani maragi 451,7 mln kuburi metria. maTgan gadamuSavebisTvis mxolod 38,9% 

xelmisawvdomi. 2012 wlis monacemebiT soflis mosaxleobis SeSiT uzrunveyofisaTvis 

saWiroa 2 mln 250 aTasi m3 saSeSe masala, rac ekologiisTvis katastrofuli Sedegis 

momtania, vinaidan tyeebis 97% didi daqanebis ferdobebzea ganlagebuli da mxolod 3% 

dablobi tyeebia[1-2]. 

briketebis warmoebaSi iyeneben sxvadasxva jiSis xis merqnis narCenebs – naxerxi, 

burbuSela, nafoti, qerqi, romelTa Tbounarianoba damokidebulia merqnis simkvrivesa da 

tenianobaze. cxrilSi 5 mocemulia merqnis sxvadasxva jiSis masalis maxasiaTeblebi.  

 

cxrili 5. sxvadasxva jiSis xis masalis maxasiaTeblebi 
xis jiSi  merqnis absoluturi 

Tbounarianoba, kkal/kg 

merqnis muSa moculobiTi 

Tbounarianoba, kkal/kg 

merqnis simkvrive  

kg/dm3 

muxa 4753 3240 0,690—1,03 

wifeli -„- 3000 0,620—0,820 

fiWvi -„- 2080 0,310—0,760 

naZvi -„- 1800 0,370—0,750 

Wadari -„- 1600 0,390—0,590 

wabli -„- 2600 0.600-0.720 
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sxvadasxva saxis briketebis damzadebisas ZiriTadi komponentis – wvadi masalis 

Semavseblad, cementirebisaTvis iyeneben Tixur qanebs. saqarTvelo gamoirCeva am nedleulis 

mravalferovnebiT, romelTa bazaze awarmoeben cecxlgamZle da mravali sxva saxis 

samSeneblo keramikul agurs. saqarTveloSi moipoveba agreTve bentonituri Tixebi, 

romlebsac gaaCniaT maRali adsorbciis unari da gamoiyeneba qimiur, metalurgiul 

mrewvelobaSi da sxva[1,2,8]. briketuli warmoebisTvis gansakuTrebiT sayuradReboa askanis 

Tixa (ozurgeTis raioni, Sua eocenuri vulkanogenuri qanebi). igi Sedgeba beidelitisa da 

montmorilonitis wvrildispersuli narevisagan da warmoadgens qerqis gamofitvis 

produqts. am sabados damuSaveba daiwyo 1945 wlidan da moipoveba ori saxesxvaobiT^— 

tute askangeli da tutemiwa askan-Tixa. askangeli momwvano ferisaa da gamoiyeneba 

WaburRilebis gamrecxi xsnarebis dasamzadeblad, metalurgiasa da kosmetologiaSi. askanis 

bentonituri Tixebis sabalanso maragi Seadgens 9 mln 348 aTas tonas.  

gumbrinis bentonituri Tixa (wyaltubos raioni) aerTianebs 6 sabados: banoja, 

barbawminda da sxva., romlebic dakavSirebuli arian zeda carculi asakis zRviur naleqebTan 

da warmoadgenen zRvaSi Catanili vulkanuri ferflis gardaqmnis produqts. gumbrinis 

ZiriTadi mineralia montmoriloniti (80%-mde). masSi minarevis saxiT gvxvdeba 

kristobaliti, ceoliTi, glaukoniti da kvarci. gumbrinis sabados damuSaveba mimdinareobs 

1931 wlidan. moipoveba ori saxis Tixa – tute, romelic gamoiyeneba sayalibe masalad da 

tute-miwa, romelic qimiur mrewvelobaSi gamoiyeneba rogorc gamwmendi saSualeba. gumbrinis 

Tixis sabalanso maragi Seadgens 5 mln 154 aTas tonas. 

cecxlauris (qobuleTis) cecxlgamZle Tixa gamoirCeva saukeTeso Semavsebeli, 

SemakavSirebeli TvisebebiT. miekuTvnebian cximovani Tixebis tips kargad gamoxatuli 

plastikurobiT, gamoirCeva siwmindiT. aRniSnuli Tvisebebi mas sainteresos xdis briketebis 

warmoebisaTvis. 

briketul kompoziciebSi Semavseblis funqcias xSirad asruleben bitumebi. saqarTveloSi 

mravladaa bunebrivi bitumebi [11,12]. afxazeTis bitumiani kirqvebi da dolomitebi 

asakobrivad dakavSirebulia gvian iuriul naleqebTan. maTi arsebioba kargad Cans 

vizualuradac, qanebis Seferilobis mixedviT – nacrisferidan Savamde. qanebis bitumuri 

kvlevebi gviCvenebs, rom organuli masa qanSi mcire zomis ZarRvebisa da kavernebis saxiT 

moipoveba. maTi raodenoba qanebSi did diapazonSi meryeobs 0,006%-dan 0,61%-mde. Joekvara-

bzifis monakveTSi qanebSi bitumebis raodenoba 296 aTas tonas Seadgens. biTumian 

mergelebidan eqstragirebuli bitumebis Tbounarianoba icvleba 8732-dan 9548 kkal/kg 

farglebSi. bitumebis Tbounarianoba gaangariSebulia Teoriulad da mendeleevis formuliT. 

Zmuisis ozokeritis gamovlinebebi (tyibulidan 20 km-s daSorebiT) mdebareobs 

vulkanogenuri baiosis gavrcelebis zonaSi. ozokeriti Cawolilia Zmuisis teqtonikuri 

rRvevis 20 metris siganis zolis 1-4 sm napralebSi da ozokeritiani Tixisa da miwis 

nareviT amovsebuli 30 sm sisqis linzebSi. aRniSnuli narevidan gamoxarSviT miRebuli 

ozokeritis raodenoba Seadgens 2%-s simkvriviT 0,931 g/sm3. cerezinebis raodenobiT 87,2%, 

Tbounarianoba 10 400 kkal/kg. ozokeritis gamoyenebis xelisSemSleli faqtoria sabadosTan 

damakavSirebeli gauvali gza. 

natanebis bitumis sabado (ozurgeTis raioni) Sedgeba sami nawilisgan: naruja, sakupria, 

iakobi. igi dakavSirebulia postpliocenur zRviur 15 m naleqebTan, romlebSic 

bituminizirebul qviSebze modis 1,45 m. simkvrive am bitumisa udris 1,021 g/sm3, zeTebis 

raodenoba – 64,8%, fisebi -16,3%, asfaltebi – 18,79%, naxSirwyalbadebis raodenoba 40-

83%. narujadan mopovebulia 1 mln26 aTasi tona bitumi. sakuprie da iakobi dReisaTvis 

Semokonturebuli ar aris, amitom maTi maragebis daTvla SeuZlebelia. 

kidurma-kataris-kiasaman-mirzaanis bitumiani zona (gare kaxeTi, mdinare ioris marjvena 

sanapiro) dakavSirebulia sarmatul naleqebTan, qviSaqvebi gaJRentilia navTobiT 0,5 m-dan 1 

m-mde. bitumebis raodenoba qanze Seadgens 0,9-4,1%, romelTa SemadgenlobaSi fisebi da 

asfaltenebi 2,5-jer aWarbebs naxSirwyalbadebs. Bbitumebis eqstraqtebis Tbounarianoba 

meryeobs 8578-dan 9324 kkal/kg-mde.  
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bunebrivi bitumebis organuli masa iTvleba karg Semavseblad briketirebis procesSi misi 

maRali simkvrivis da kaloriulobis gamo, rac swored fisebisa da asfaltenebis maRali 

SemcvelobiT aixsneba. am mxriv gansakuTrebiT sainteresoa Zmuisis ozokeriti. Tumca maTi 

gamoyenebisaTvis saWiro xdeba qviSaqvebis gamoxda, rac arTulebs teqnologiuri procesis 

warmarTvas. 

saqarTvelo ar aris mdidari sawvavi nedleulis maragebiT, magram gamorCeulia am 

nedleulis mravalferovnebiT, es ki qmnis imis winapirobas, rom sakuTari sawvavi 

nedleulis gegmazomieri gaTvlebiTa da Sesabamisi teqnologiebis gamoyenebiT, SesaZlebelia 

briketuli sawvavis warmoeba meoradi energetikuli nedleulis utilizaciis xarjze, rac 

tradiciuli sawvavis nedleulis dazogvisa da garemoze ekologiuri datvirTvis 

Semsubuqebis SesaZleblobas iZleva.  
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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. 

 

ПЕРСПЕКТИВЫ ПОЛУЧЕНИЯ ГОРЮЧИХ БРИКЕТОВ ИЗ ВТОРИЧНОГО ЭНЕРГЕТИЧЕСКОГО 

СЫРЬЯ ГРУЗИИ 

Э.Н.Топурия, З.Гонглиашвили, Э.Ушараули, К.Г.Годердзишвили,  И.Дж.Мчедлишвили, М.Н.Чхаидзе, 

З.Ф.Молодинашвили, Н.Т.Хецуриани 

РЕЗЮМЕ 

В статье представлены причины дефицита тепловой энергии в Грузии и способы их устранения. 

Предпочтение придается  производству горючих брикетов на основе  использования вторичного 

энергетического сырья. Приведены данные об источниках и запасах пригодного для указанного 

производства сырья. 
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lialuri wylebidan navTobproduqtebis miReba 

 

guram xitiri, TinaTin gabunia, madona wurwumia, zurab amiriZe 

 

 
navTobSemcveli lialuri wylebis gamokvlevam gauwyloebisa da meqanikuri minarevebis mocilebis 

mizniT aCvena ramdenime markis flotis da sawvavi mazuTis miRebis SesaZlebloba. 

 

lialuri wylebi navTobisa da navTobproduqtebis narevia, romelic grovdeba  navTobis 

rezervuarebis, navTobsadenebis,  avtomobilebis da rkinigzis cisternebis, gemebis gawmendis 

Sedegad.  

sacdeli eqsperimentisTvis aviReT lialuri wylebis ramdenime nimuSi, romlebSic 

wylis Semcveloba dinisa da starkis standartuli meTodis mixedviT mdgradi emulsiis 

saxiT Seadgens daaxloebiT 50% [1]. 

cdebisaTvis gamoviyeneT germanuli deemulgatori 4411 markis disolvani sxvadasxva 

gamxsnelebSi, rogoricaa spirti, qsiloli, pirolizuri fisebi, pirobenzoli. optimaluri 

pirobebis SerCeviT miviReT gansxvavebuli Sedegebi, romelTa Soris yvelaze optimaluri 

aRmoCnda 4411 markis disolvani 50%-ian pirolizur fisSi. gauwyloebis optimaluri 

pirobebi aris Semdegi: temperatura 90ºC, deemulgatoris raodenoba 30 g/t, dayovnebis dro 

8 sT, saboloo wylis Semcveloba 0,4% [2].  

nimuSi 1 gauwyloebis Sedegad akmayofilebs standartis moTxovnas flotis mazuTze 

markiT Ф5 gansazRvruli maxasiaTeblebis mixedviT. 

nimuSi 2 akmayofilebs standartis moTxovnas maxasiaTeblebis mixedviT.  

nimuSi 3 akmayofilebs standartis moTxovnas flotis Ф12 markis mazuTze. 

nimuSi 4 akmayofilebs standartis moTxovnas 100 markis sawvav mazuTze. 

nimuSi 5 warmoadgens gudrons Camodinebis drois mixedviT, amitom igi ar akmayofilebs 

standartis moTxovnas arc erT mazuTze. igi SeiZleba gamoyenebuli iyos rogorc gudronis 

erT-erTi komponenti.  

saerTod, lialuri wylebis da meqanikuri minarevebis moSorebas mniSvneloba aqvs ara 

marto navTobproduqtebis miRebis gamo, aramed garemos dabinZurebis Tavidan asaSoreblad, 

agreTve resursebis gamoyenebis TvalsazrisiTac. 

aRsaniSnavia, rom yvela warmoebaSi, romelic iwvevs garemos dabinZurebas unda iyos 

daculi unarCeno warmoebis teqnologiebi. es exeba navTobisa da navTobproduqtebis 

warmoebas, raTa ar moxdes niadagis, wylis, haeris dabinZureba. 

 

nimuSebis fizikur-qimiuri daxasiaTeba 

 

# 

maxasiaTeblebi 

simkvrive, 

g/sm3, 20ºC 
ВУ50, 

C 
ВУ80, 

ºC 
ТfeTqvis, 

ºC 
Тgamyarebis, 

ºC 

meqanikuri 

minarevebi, 

% 

koqsi, 

% 

1 0,949 4,1 – 97 -5 1,3 2,3 
2 0,902 – 3,5 116 -7 1,0 2,8 
3 0,908 6,9 – 112 -10 1,1 3,1 
4 0,909 – 7,5 128 50 1,2 3,5 
5 Gudroni ar Camoedineba – 75 – 15 
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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. 

 

 

ВОЗМОЖНОСТИ ПОЛУЧЕНИЯ НЕФТЕПРОДУКТОВ ИЗ ЛЬЯЛЬНЫХ ВОД 

 

Гурам Хитири, Тинатин Габуния, Мадона Цурцумия, Зураб Амиридзе 

 

РЕЗЮМЕ 

 

Исследование нефтесодержащих льяльных вод по их обезвоживанию и удалению 

механических примесей показало возможность получения нескольких марок флотского и 

топочного мазутов. 
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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 мг.equiv./g. 
 

Key words:  Ionite, ionogen group, zeolite, clinoptillolite,  cationite, polymerization                    

  

INTRODUCTION 

Organic monomers with double links, containing ionogen groups were used to synthesize ionites. 

Ionites 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. 

Ionogen 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:  

(Na2K2)O·Al2O3·10 SiO2·8 H2O. 

The other component was bromoacetic acid ( BrCH2COOH ), 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. 
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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 – 800С, we obtained ionite with 

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

 

Z- Na (K)  + HCI →   Z – H  +  Na ( K ) CI 

Z – H  +   BrCH2COOH  →  Z – CH2COOH  +  HBr 

 

 IR-spectral studies of ionites showed absorption bands in the area   1090 – 1050 сm-1, 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 1200С. 

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 60-650С. 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 800С. 

 

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 – 650С. 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 0С, 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 

■-Bromoacetic acid quantity,  ▲- Reaction temperature,  ×- 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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susti mJava kaTionitebi ceoliTebis safuZvelze 

m.gurgeniSvili, i.CitrekaSvili, g.papava, S.papava, v.Serozia, n.xotenaSvili, z.TabukaSvili 

reziume 

sinTezirebulia organo–mineraluri ionitebi, romlebSic bunebrivi mineraluri sorbenti 

qimiuradaa dakavSirebuli ionogenuri jgufis Semcvel  organul molekulasTan. am 

problemis gadasaWrelad   gamoyenebuli iyo bunebrivi ceoliTis – klinoptilolitis 

wyalbaduri forma da bromZmarmJava. karboqsilis ionogenuri jgufebis Semcveli kaTionitis 

mimocvliTi statikuri tevadoba 0,1 – 0,9 – dan  izrdeba  5 – 6  mg.eqv. /g – mde. 
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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: Na6[(AlO2)6(SiO2)30] 
.24H2O; 

Typical oxide formula: (Na2,K2)O.Al2O3
.10SiO2

.8H2O; 

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

Density: 2.16g/сm3; volume of elementary cell: 2100Å3, free volume: 0.34cm3/cm3; 

Channel system, bi-dimensional, 8- and 10 number rings: 0,40х0,55; 0,44х0,72 nm.  

Skeleton density – 1.71g/сm3; 

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 Na6Al6Si30O72 
.24H2O 

Crystalline structure monocline 

Volume of elementary cell, nm3 2.10 

Free volume, cm3/cm3 0.34 

Aperture size, nm 
0.40х0.55 in 8-memb.  

0.44х0.72 in 10memb. rings 

Skeleton density, g/сm3 1.71 

КОЕ, m.equiv/g 2.16 

 

 

 

Table 2 

Chemical composition of clinoptilolite-containing rocks of Dzegvi origine, Khekordzula section. 

Clinoptilolite original sample % 

SiO2 50.91 

Al2O3 15.42 

TiO2 0.78 

Fe2O3 7.50 

FeO 0.72 

MnO 0.09 

MgO 3.32 

CaO 1.90 

Na2O 5.20 

K2O 2.80 

P2O5 0.30 

SO3  –   

H2O 6.10 

 4.72 

Σ 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 (CICH2CH2COOH ), 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  1200С. 

 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 NH4Cl solution, then were 

washed in distilled  Н2О and dried in a thermostat at 150-200оС. 

IR-spectral studies of modified samples prove the preservation of crystalline skeleton of 

clinoptilolite  after cathion modification. Additional insertion of ammonium ions  (NН4
+)  to the zeolite  

contribute to decrease of the dimensions of “entry apertures” of clinoptilolite. At heating of ammonium 

form clinoptilolite up to 1500С 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  

1500С. 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 800С. 

Schematically the reaction can be presented as follows: 

 

Z- Na (K)  + HCI →  Z – H  +  Na ( K ) CI 

Z – H  +   CICH2CH2COOH →  Z– CH2CH2COOH  +  HCI 

 

Ionite  IR-spectral studies showed absorption bands in the area   1090 – 1050 сm-1, 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  +  CICH2CH2 COOH  →   - Si – 0 – CH2 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  2000С 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 сm -1, 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. 

 

 

 

 

 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 88 

 

 

literatura – REFFERENCES 

 

1. Cationites on the basis of vinyl acetate. Patent of Great Britain. 1456974. 

2. Zeolite based anionite. Auth.Certificate. 710960, publ. in Bull.Inf., 198, № 3, p..90. 

3. G.Sh.Papava, N.Z.Khotenashvili, N.S. Dokhturishvili, N.S.Gelashvili, E.Sh.Gavashelidze. Zeolite 

based anionites. Plast.Masses, Moscow, 1988, № 7,p.51. 

4. F.A.Mumpton. La roca magica:Uses of Natural Zeolites in Agriculture and Industry// 

Proc.Nat.Acad.Sci. USA, v.96,pp.3463-3470,1999. 

 

 

hibriduli ionitebi ceoliTebis safuZvelze 

 

i.CitrekaSvili, m.gurgeniSvili, g.papava, v.Serozia, q.papava, n.xotenaSvili, z.TabukaSvili 

 

reziume 

 

sinTezirebulia karboqsilis ionogenuri jgufebis Semcveli susti mJava kaTioniti 

modificirebuli klinoptilolitisa (H-forma) da qlorpropionis mJavas safuZvelze. 

silanolis jgufebisa da qlorpropionis mJavas urTierTmoqmedebis Sedegad maT Soris 

warmoiqmneba qimiuri bmebi. miRebuli kaTioniti aris medegi mJavebisa da tuteebis mimarT, 

aqvT maRali meqanikuri simtkice da gazrdili mimocvliTi tevadoba. 
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marcvleuli kulturebis mosavlis asamaRleblad prolongirebuli 

sinTezuri sasuqisa da mikroorganizmebis Semcveli biokompozitebis 

teqnologiis SemuSaveba 

 

g.papava, e.gugava, n.maisuraZe, n.doxturiSvili, n.gelaSvili, e.gavaSeliZe, m.gurgeniSvili, 

i.CitrekaSvili, r.liparteliani 

 
reziume: marcvleuli kulturebis mosavlis asamaRleblad SemuSavebulia axali tipis 

ekologiurad sufTa prolongirebuli azotovani  sasuqis  da azotmafiq-sirebeli 

mikroorganizmebis Semcveli biokompoziciebis  miRebis teqnologia. misi gamoyenebiT, 

sakontrolosTan SedarebiT, azotovani sasuqis saheqtaro normebi mcirdeba 40 – 55%–iT, 

xolo mosavlianoba izrdeba 15–30%–iT.  

sakvanZo sityvebi: prolongirebuli, azotmafiqsirebeli, mikroorganizmebi, biokompozicia, 

teqnologia, sasuqi. 

 
Sesavali:   

mosaxleobis uzrunvelyofa ekologiurad sufTaA sasoflo-sameurneo produqtebiT 

kvlav aqtualuri. msoflioSi yovelwliurad niadagSi SeaqvT 200 mln tonaze meti 

azotovani sasuqebi. Aaqedan mxolod 100 mln tonamde  gamoiyeneba mcenaris mier, danarCeni 

ki Cairecxeba da qroldeba, rac iwvevs gremos globalur dabinZurebas: ozonis Sris 

daSlas,  umZimes daavadebebs ( metagemaglobogenia, sisxlis gaTeTreba, avTvisebiani 

simsivneebi). am problemebis gadaWrisaTvis aqtualuria iseTi teqnologiebis SemuSaveba, 

romelic saSualebas mogvcems mkveTrad SevamciroT mineraluri sasuqebis saheqtaro normebi 

da aRvkveToT azotovani sasuqebis Carecxva niadagSi.    

marcvleuli kulturebis mosavlianobis amaRlebisa da dabinZurebisagan garemos 

dasacavad Cvens mier SemuSavebulia azotmafiqsirebeli baqteriebisa da axali tipis 

prolongirebuli  azotovani sasuqebis Semcveli  kompoziciebis miRebis teqnologia. 

masalebi da meTodebi: 

kvlevis obieqts warmoadgens axali tipis, xazovani struqturis mqone prolongirebuli 

moqmedebis azotovani sasuqi, romlis sinTezic xorcieldeboda sawyisi komponentebis – 

karbamidisa da aldehidis safuZvelze ceoliTis forebSi. am mizniT gamoyenebuli iyo 

bunebrivi aramodificirebuli  ceoliTi – klinoptiloliti. 

prolongirebuli azrotovani sasuqebis degradaciis Sesaswavlad  Cvens mier niadagidan 

gamoyofili iyo Tavisuflad mcxovrebi azotfiqsatorebis (gvari – Azotobacter, Clostridium) 
da urobaqteriebis (gvari – Urobacillus), (5), aseve Azospirillum brasiliens-is (samuzeumo 

kultura) sxvadasxva Stamebi. 

mikroorganizmebis niadagidan gamoyofa da identifikacia xdeboda tepperis da 

Silnikovis mixedviT (1).  cdebSi Cvens mier gamoyenebuli iyo agreTve  zviagincevis, 

miSustinis, Stinis da sxv. meTodebi (2,3,4). 

 Sedegebi: 

prolongirebuli tipis sasuqis misaRebad  ganxorcielda ceoliTis meorad forebSi 

karbamidis Canergva da ceoliTSi amoniumis jgufis, kaliumisa da  mikroelementebis 

Canacvleba. es nimuSebi  gamoyenebul iqna prolongirebuli moqmedebis kompleqsuri sasuqis 

misaRebad da niadagSi kalciumis fosfatTan ionmimocvliTi procesebis gansaxorcieleblad, 

rac uzrunvelyofda kalciumis fosfatis (romelsac Cven viyenebdiT fosforis sasuqis 

saxiT) TandaTanobiT gadasvlas  xsnad formaSi. ceoliTis forebSi xazovani struqturis 

mqone azotovani sasuqis warmoqmnis procesis Seswavlis   mizniT gamoyenebuli iyo 

bunebrivi aramodificirebuli ceoliTi –klinoptiloliti. marcvlebis zomis mixedviT  

SerCeuli iyo eqvsi fraqcia, romelTagan SerCeul iqna erTerTi fraqcia, romlis 

marcvlebis zoma Seadgenda 2 mm-s. karbamidis Semcveloba nimuSebSi Seadgenda 5,  10,  15,  

20 da 22%-s.  
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ceoliTis forebSi sasuqis warmoqmnis procesis SeswavlisaTvis SerCeuli iyo nimuSi, 

romelic Seicavda 22% karbamids. 

Dwinaswari cdebiT dadgenili iyo, rom karbamidiT gajerebuli ceoliTis wyliT 

damuSavebisas karbamidi mTlianad gamoirecxeba forebidan. polimeris warmoqmna forebSi 

ganxorcielda Termuli damuSavebiT katalizatorisa da misi gamoyenebis gareSe. meore 

komponentad gamoyenebuli iyo polimerizebuli aldehidi – paraformi. maTi moluri 

Tanafardoba iyo  1 : 1; 1 : 1,2; 1 : 1,5;  1 : 2 da 1 : 3, Sesaabamisad: 

sawyisi komponentebis igive Tanafardobis dros, katalizatoris gamoyenebisas, 

polikondensaciis procesi mimdinareobs energiulad. sawyisi komponentebis Tanafardobisas 

1:1 (1,2)-mde warmoiqmneba xazovani polimerebi. sawyis narevSi aldehiduri komponentis 

moluri wilis gazrdisas, reaqciis pirvel etapze, warmoqmnili oligomerebi ganicdian 

Semdgom gardaqmnas da miiReba struqturirebuli karbamidi. rac ufro maRalia sawyis 

narevSi aldehiduri komponentis Semcveloba, struqturirebis xarisxi miT ufro maRalia. 

Aaldehiduri komponentis dabali Semcvelobisas, warmoqmnili makromolekulebi erTmaneTTan 

dakavSirebuli arian iSviaTi bmebiT da praqtikulad warmoqmnian xazovan makromolekulebs. 

Aaldehidis Semcvelobis gazrdisas, makromolekulebis gakervis xarisxi izrdeba da rodesac 

aldehiduri komponentis moluri wili Seadgens 2–3 mols, warmoiqmneba struqturirebuli 

produqti, romelic wyalSi praqtikulad  aRar ixsneba. niadagSi ureaziuli fermentebis 

moqmedebiT isini TandaTan gadadian mcenarisaTvis SesaTvisebel xsnad formaSi, rac 

ganapirobebs sasuqis prolongirebul moqmedebas. warmoqmnili makromolekulebis didi zomis 

gamo, forebidan  wylis moqmedebiT isini veRar gamoirecxebian forebidan. maTi gamorecxva 

forebidan limitirebulia sareaqcio narevSi aldehiduri komponentis moluri SemcvelobiT, 

rac agreTve mniSvnelovan  faqtors warmoadgens prolongirebis efeqtis misaRwevad.  

polimeris warmoqmnis procesi xorcieldeba 70 –  1350C–mde temperaturaze,   reaqciis 
xangrZlivobaa 0,3 – 1 sT . 

Seswavlilia polimeris warmoqmnis procesi ceoliTis forebSi. imisaTvis, rom 

gaadvildes polimerSi  ureaziuli fermentebis SeRweva, sinTezirebul iqna xazovani 

polimerebi, romlebSidac polimeruli molekulebis gakervis xarisxi aris dabali, an 

makromolekulebi sruliad ar arian gakerili. AmaRali efeqtis miRweva SesaZlebelia 

sawyisi komponentebis garkveuli moluri Tanafardobis dros. 

karbamidis xazovani agebulebis polimeris warmoqmnis procesis Seswavla ganxorcielda 

sawyisi komponentebis _  karbamidisa da aldehiduri komponentis Semdegi moluri 

Tanafardobisas: 1:0,9; 1:1; 1:1,1  da 1:1,2, Sesabamisad. procesis xangrZlivoba 0,5-dan 1 

saaTamde.       reaqciis  temperatura – 60,  70,  80,  90,  100,  135oC. 
polimeris warmoqmna mimdinareobs Semdegi sqemis mixedviT: 

H2N

CO HOH2C NH

CO NH

CH2OHH2N CO

NH2 CO CO NH2

NH

NHH2N

H2N

CH2

CH2O

CH2O+NH2

CO CONHNH CH2 NHCH2OH  
makromolekula SesaZlebelia gamovsaxoT Semdegnairad: 

CO NHNH CH2HOH2C NHCONH2

n  
SesaZlebelia aldehidis urTierTmoqmedeba orive amidis jgufTan 

H2N
CH2O

CO NH2 HOCH2NHCONHCH2OH 
meTilolis jgufebi urTierTmoqmedeben erTmaneTTan 
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...

...

CONHCH2OH

CONHCH2OH

CONHCH2 O CH2NHCO

CH2O
... ...

 
warmoqmnili meTileneTeruli bma araa mtkice da advilad gardaiqmneba: 

CONHCH2NHCO  
aldehidis siWarbis SemTxvevaSi aldehidi SesaZlebelia Sevides reaqciaSi NH   

jgufebTan. 

CO
... ...... NNH CONHCH2NHCH2

CH2O

CH2OH  
meTilolis jgufi SesaZlebelia Sevides reaqciaSi sxva molekulis  

-NH2 an –NH- jgufebTan 

...

......

... ......

...
N N

CH2
CH2OH

NH N

...

 
aldehidis didi siWarbis SemTxvevaSi adgili aqvs sivrciTi struqturis warmoqmnas. 

aseT SemTxvevaSi polimeri kargavs xsnadobis unars. 

sawyisi komponentebis meqanikuri narevis Termuli damuSavebis Sedegad warmoiqmneba 

xazovani agebulebis polimeri, romlis degradirebis procesi baqteriebis moqmedebiT 

gaadvilebulia molekulebis xazovani agebulebis gamo. ureaziuli fermentebi advilad 

aRweven makromolekulebs Soris da iwveven maT degradacias. 

SardovanaSi da prolongirebul sasuqSi gansazRvruli iqna azotis Semcveloba. 

ganisazRvra agreTve  niadagSi azotis Semcvelobis cvlilebis dinamika. Pprolongirebuli  

sasuqis SemTxvevaSi azotis gadasvla xsnad formaSi mimdinareobs neli tempiT, rac  

sruliad pasuxobs Cvens mier dasmul  amocanas. kvlevis Semdeg etapze Seswavlil iqna 

xazovani struqturis mqone polimeris (sasuqis)  safuZvelze miRebuli kompoziciebis 

degradacia amiakis gamoyofiT urobaqteriebis mier. am mizniT niadagidan gamoyofili iqna 

urobaqteriebis sxvadasxva Stami.  gamoyenebuli iyo prolongirebuli azotovani sasuqis 

safuZvelze miRebuli kompoziciebi, imis gaTvaliswinebiT, rom urobaqteriebis sakultivacio 

optimaluri sakvebi areebi, romlis drosac mimdinareobs urobaqteriebis intensiuri zrda. 

sakultivacio areSi naxSirbadis da azotis wyaroT damatebul iqna polimeris safuZvelze 

miRebuli kompoziciis sxvadasxva raodenoba , romlis  degradirebac mimdinareobda 

urobaqteriebis mier  sxvadasxva intensiobiT. 

aRsaniSnavia, rom polimerebic axdenen gavlenas mikroorganizmebis  zrda-ganviTarebaze , 

romlis mixedviTac  gamoikveTa SesamCnevi efeqti. es efeqti mniSvnelovnad aZlierbs maTi 

moqmedebis xarisxs. polimerebis degradaciaze da amiakis gamoyofaze cda dayenda 

kristensenis glukozis mimarT modificirebul  areze [3], romelSic SardovanasTan erTad 

Seitaneboda polimeri. 

kultivireba xdeboda 100 ml sakvebi aris Semcveli 1l-ian kolbebSi, sanjRrevelaze, 

28oC-ze, 48sT-is ganmavlobaSi. 

kultivirebis yovel 2 saaTSi kolbebidan viRebdiT 3-3 ml suspenzias  da masSi 

vsazRvravdiT amiaks beliaevis mixedviT [4].  kvlevis Sedegebi mocemulia sur. #1-ze: 
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suraTze mocemuli Sedegebis analizi gviCvenebs, rom  Stamis mier, sakontrolo cdaSi, 

Sardovanis utilizacia klasikuri sqemiT mimdinareobs. kerZod, kultivirebis 4 sT-ze 

amiakis Semcveloba areSi daaxloebiT 0,6 mg/ml-ia da kultivirebis 10 sT-saTvis 0-ze ecema 

daRmavali eqsponentis saxiT. am amiakis wyaro kristensenis areSi arsebuli peptonis fonia. 

swored am peptonis utilizacias iwyebs Stami pirvel rigSi proteolituri fermentebiT, 

romelTa aqtivoba ganpirobebulia imiT, rom sainokulacio masala izrdeboda swored 

peptonis Semcvel glukoza-peptonian areze. kultivirebis 10 sT-sTvis peptonis mTeli 

maragi iwureba, mikroorganizmi iwyebs fermentuli sistemis gadawyobas azotis sxva wyaroze 

- Sardovanaze. ureazis mier Sardovanis degradaciis Sedegad, sakultivacio areSi iwyeba 

amiakis dagroveba, romlis koncentracia kultivirebis 10 sT-dan iwyebs aRmavali 

eqsponentiT matebas. amaze miuTiTebs, kolbidan amomavali amiakis mZafri sunis gaCenac.   

 cdis Sedegebis analizi gviCvenebs, rom polimeridan minarevebis mocileba SesaZlebelia 

garecxviT. amasTan, gairkva, rom formaldehidis garda, is Seicavda wyalSi xsnad azotovani 

bunebis minarevebsac – aldehidebze vercxlis sarkis uaryofiTi reaqciis miuxedavad, 

nesleris reaqtivi stabilurad miuTiTebda supenatantSi azotis Semcveli naerTebis 

arsebobaze. 

Semdgom etapze garecxili  polimeri gaSrobil iqna   mudmiv wonamde miyvaniT 90oC-ze.  

gaSrobis Semdeg, 1 g polimeri resuspendirda 100 ml gamoxdil wyalSi. centrifugirebis 

Semdeg, masSi gaizoma azotis Semcveloba nesleris reaqtiviT. OD Seadgenda 1,2.  
polimeridan azotis gadayvana amiakSi, unda ganxorcieldes ureazis mier. anu 

gogirdmJavas rols, sakultivacio areSi asrulebs mikrobuli fermenti ureaza. 

aRniSnuli mimarTulebiT  Catarda  cda, romlis arsi SemdegSia: azotis wyarod 

gamoyenebul iqna polimeri . cda Catarda sami paraleliT:  

1.kontroli #1 - kristensenis are, polimeriT, inokulirebis gareSe; 

2.kontroli #2 - kristensenis are, SardovaniT, inokulirebuli. 

3. kristensenis are, polimeriT, inokulirebuli. 
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sakvebi aris moculoba 100 ml. sakultivacio kolbis moculiba 1l. kultivireba 28oC-

ze, sanjRrevelaze, 120-140br/wT. kultivirebis xangrZlivoba 172 sT. yovel 24 sT-Si 

kolbebidan viRebdiT 2-2 ml kulturalur siTxes, vacentrifugebdiT, gadagvqonda 

vakutaineris sinjarebSi da vaTavsebdiT sayinuleSi. Semdgom, keldalis modificirebuli 

meTodiT azotis gansazRvris mizniT. cdis Sedegebi mocemulia  sur. № 2-ze. 
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#1 kontroli, mxolod polimeriT, inokulirebis gareSe

#2 kontroli, mxolod SardovaniT, inokulirebiT

#3 cda, mxolod polimeriT, inokulirebiT

 
sur. 2   polimeris degradacia  urobaqteriebis moqmedbiT 

 

sur. № 2-ze motanili Sedegebi gviCvenebs rom polimeri (cda 3) iSleba urobaqteriis 

zemoqmedebiT, Tumca naklebi intensivobiT  cda 1-Tan  SedarebiT. Sedegebidan agreTve 

irkveva,  rom niadagSi sasuqebis daSla da  biodegradacia   mimdinareobs neli tempiT, 

aqedan gamomdinare mcenare mTeli vegetaciis periodSi aris uzrunvelyofili azotiT. 

minimumamde daiyvaneba azotis Carecxva da aqroleba, mcenare maqsimalurad iyenebs  azots. 

Catarebuli iqna mindvruli cdebi cxra variantiani sqemiT, oTxjeradi ganmeorebiT. 

saTesle masalaze daitaneboda azotofiqatorebi. cdebi 

tardeboda saSemodgomo xorblis jiSze (bezostaia-1-ze). Seswavlil iqna mcenaris 

ganviTarebis fazebi: gaRviveba, aRmoceneba, bartyoba, aRereba, daTavTaveba, yvaviloba, simwife. 

yvela fazis ganviTareba mimdinareobda normalurad. Seswavlil variantebze prolongirebul 

sasuqTan erTad Seitaneboda saTesle masalaze dataniT azotobaqteriebi. Mmosavlianobis 

maCveneblebma gviCvena sakontrolosTan (agrowesiT miRebuli), SedarebiT Semcirebulia 

azotis saheqtaro normebi 40-50%-iT, xolo mosavlianoba gazrdilia Sesabamisad 15–30%-iT 

aRniSnuli efeqti miRweulia prolongirebuli sasuqis da azotofiqsatorebis erToblivi 

gamoyenebiT.  aseTi teqnologia  praqtikulad uzrunvelyofs azotiani sasuqebis Carecxvisa 

da aqrolebis mininumamde Semcirebas, xolo mcenare uzrunvelyofilia azotiT mTeli 

vegetaciis periodSi, rac uzrunvelyofs mosavlianobis matebas da garemos dacvas 

dabinZurebisagan. sabolaod es gvaZlevs did ekonomikur da ekologiur efeqts.  
                                          
 
 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 94 

                               daskvna                                                                

SemuSavebulia marcvleuli kulturebis mosavlis asamaRleblad ekologiuri, 

prolongirebuli azotovani sasuqisa da azotmafiqsirebeli mikroorganizmebis Semcveli 

biokompoziciebis miRebis  teqnologia. 

 sinTezirebulia niadagSi neli tempiT degradirebadi prolongirebuli moqmedebis, 

xazovani struqturis mqone azotovani sasuqi: niadagidan gamoyofilia urobaqteriebis 

aqtiuri Stami, romelic Slis prolongirebul azotovan sasuqs amiakis gamoyofiT niadagSi. 

miRebulia struqturirebuli karbamidis da Tavisuflad mcxovrebi azoto mafiqsirebeli 

(maT Soris urobaqteriebi) mikroorganizmebis Semcveli ekologiurad sufTa 

biokompoziciebi, romlebic marcvleuli kulturebis mosavals zrdian 15 -30%-iT da 

azotis saheqtro normebs amcireben 40 - 55%-iT.   
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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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Termoreaqtiuli polimeruli kompoziciebis gadamuSavebis optimaluri 

pirobebis dadgena faqtoruli eqsperimentis gziT 

 

n.maisuraZe, n.doxturiSvili, n.gelaSvili, e.gavaSeliZe, r.liparteliani, v.Serozia, g.papava 

 
faqtoruli eqsperimentis gziT dadgenilia ZiriTadi teqnologiuri parametrebis optimaluri 

mniSvnelobebi. Ppolimerul kompoziciaSi matricad gamoyenebulia benzolis tipis 

Termoreaqtiuli oligomeri, Semavseblad aramodificirebuli diatomiti. dadgenilia gadamuSavebis 

optimaluri pirobebi: temperatura – 1800C, xvedriTi wneva – 60 mpa, dayovnebis dro – 40 wT 

nakeTobis 1 mm sisqeze. 

 

sivrciTi struqturis mqone Tbo- da Termomedeg polimerebs Soris Tavisi praqtikuli 

mniSvnelobiT gansakuTrebuli adgili ukaviaT fenol-formaldehidur polimerebs, romlebsac 

aqvT maRali meqanikuri simtkice, dieleqtrikuli maCveneblebi, qimiuri medegoba da sxv. 

fenol-formaldehiduri polimerebi gamoiyenebian polimeruli kompoziciebis saxiT, 

romelTa SemadgenlobaSi umniSvnelovanes rols asruleben Semavseblebi. 

maRali xarisxiT Sevsebuli Termoreaqtiuli polimerebis misaRebad Cvens mier 

gamoyenebuli iyo rezolis tipis fenol- formaldehiduri oligomerebi, romlebic miRebuli 

iyo fenolisa da aldehidis urTirTmoqmedebiT, xolo Semavseblad –aramodificirebuli 

diatomi. 

Semavseblis Semcveloba kompoziciaSi Seadgenda 30-80mas. %. kompoziciebi gadamuSavebuli 

iyo kompresiuli dawnexviT, gaxurebiT. 

polimeruli kompoziciebis gadamuSavebisas saWiro iyo dagvedgina ZiriTadi 

teqnologiuri parametrebis (temperatura, wneva, dro) optimaluri mniSvnelobebi, raTa 

gadamuSavebis Semdeg maqsimalurad yofiliyo realizebuli plastikuri masalis Tvisebebi, 

kerZod is upiratesobani, romelic gaaCnia diatomitis Semcvel plastikur masalebs (maRali 

Tbo- da Termomedegoba, fizikur-meqanikuri da dieleqtrikuli Tvisebebi). 

polimeruli kompoziciis gadamuSavebisaTvis optimaluri pirobebis dadgena 

SesaZlebelia faqtoruli eqsperimentis gziT, umciresi kvadratebis meTodis gamoyenebiT (1- 

3). ganmsazRvrel parametrebad kompoiis gadamuSavebis dros SerCeuli iyo xvedriTi 

dartymiTi siblante da mrRvevi Zabva Runvisas. 

gadamuSavebis procesze, rogorc cnobilia, gavlenas axdenen Semdegi ZiriTadi 

faqtorebi: dawnexvis temperatura, xvedriTi wneva da xangrZlivoba. aRniSnuli parametrebi 

Cvens mier SerCeuli iyo rogorc damoukidebeli cvladi maCveneblebi. Ooptimizacia 

isazRvreboda sami faqtoris – temperaturis, wnevis da xangrZlivobis mixedviT, romlebic 

gamoiyeneboda oTx doneze: temperatura, 0C-160, 170, 180, 190; wneva, mpa – 40, 60, 80, 100; 

dayovneba wnevis pirobebSi, wT. – 4, 6, 8, 10. Sedegebi mocemulia cxrilSi I. 

yoveli faqtoris varireba xdeboda oTx doneze. sul Catarebulia 16 cda. cdis 

pirobebi mocemulia cxrilSi 2. Sedegebis damuSaveba mdgomareobda miRebuli parametrebis 

SejamebaSi TiToeuli faqtorisaTvis yovel doneze. jamis maqsimaluri mniSvneloba 

saSualebas gvaZlevda gamogvevlina umniSvnelovanesi faqtori. 

cxrilSi 3 mocemulia miRebuli plastikuri masalis fizikur-meqanikuri Tvisebebi. 
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cxrili 1. doneebis varirebis faqtori  

 

№ 

Faqtori                   Doneebi 
   SeniSvna 

       
 

  0 

 

   1 

 

   2 

 

   3 

1      temperatura,0C    160     170   180   190 

varirebis intervali 

  300C,  

Bbiji 100C 

2  Ddro,  wuTi     4    6      8       10 

varirebis intervali 

  6wT. 

Bbiji2wT 

 

3 

 xvedriTi wneva, 
  mpa 

   40    60     80    100    

Varirebis 

intervali  

60mpa, 

Bbiji 20mpa  

 

 

 

      

cxrili 2. eqsperimentis Catarebis kodi  

             

# temperatura, 
O0C  

Ddayovnebis 

dro, wT.  

xvedriTi wneva,     

mpa 

1 0 0 0 

2 1 1 1 

3 2 2 2 

4 3 3 3 

5 1 2 3 

6 0 3 2 

7 3 0 1 

8 2 1 0 

9 2 3 1 

10 3 2 0 

11 0 1 3 

12 1 0 2 

13 3 1 2 

14 2 0 3 

15 1 3 0 

16 0 2 1 
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cxrili 3. gadamuSavebis pirobebis gavlena plastikuri  masalis  Tvisebebebze 

 

cdis 

 № 

        gadamuSavebis pirobebi plastikuri masalis Tvisebebi 

temperatura, 
      0C 

Ddayovneba, 

    wT 

xvedriTi 

wneva, mpa 

xvedriTi dartymiTi 

siblante,  kj/m2 
mrRvevi Zabva 

 Runvaze,   mpa 

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 

 
Ffaqtoruli analizi mdgomareobs yvela doneze calkeuli faqtoris maCveneblis 

SejamebaSi, rac saSualebas gvaZlevs gamovavlinoT ganmsazRvreli faqtori da optimaluri 

done gamokvleuli maCveneblisaTvis. Sedegebi mocemulia cxrilSi 4. 

 

cxrili 4.   

    faqtorebi  xvedriTi dartymiTi 

     siblante, kj/m2 

mrRvevi Zabva 

Runvaze, mpa 

 gadamuSavebis temperatura, 

          0C                  160 

                                           170 

                                           180 

                                           190 

 

22,5 

20,3 

27,0 

21,7 

 

267,0 

291,3 

325,4 

297,6 

Ddayovnebis dro,  

          wT  4 

              6 

              8 

              10 

 

23,1 

20,3 

22,3 

25,8 

 

293,8 

286,3 

311,1 

290,1 

 xvedriTi wneva 

 gadamuSavebis dros, 

             mpa   40 

                                      60 

                                      80 

                                    100        

 

 

22,3 

28,8 

23,1 

17,3 

 

 

307,2 

344,4 

257,5 

272,2 

 

 

rogorc cxrilis monacemebidan Cans, dartymiT siblanteze arsebiT gavlenas axdens 

gadamuSavebis dros xvedriTi wneva. Uufro maRali maCveneblebiT xasiaTdeba 60 mpa xvedriTi 

wnevis pirobebSi gadamuSavebiT miRebuli nimuSi. 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 98 

plastikuri masalis Tvisebebze gavlenas axdens agreTve gadamuSavebis temperatura. 

maRali dartymiTi siblantiT xasiaTdeba 1800C-ze gadamuSavebuli nimuSi. igi xasiaTdeba 

agreTve Runvaze maRali mrRvevi ZabviT. gadamuSavebisas dro nakleb gavlenas axdens. 

marTalia 10 wuTiT dayovnebisas maqsimaluri Sedegi iyo miRebuli, magram optimalurad 

unda CaiTvalos 4 wuTi, vinaidan droSi aseTi didi gansxvaveba arsebiTad ar aumjobesebs 

plastikuri masalis Tvisebebs. 

 amrigad, Catarebuli eqsperimentis Sedegad dadgenilia gadamuSavebis temperatura -

1800C, xvedriTi wneva -60mpa, dayovnebis dro -40 wT, nakeTobis 1mm sisqeze. 
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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 – 1800C, specific pressure – 

60mPa, retention time – 40 sec. per 1mm thickness of  the the product. 
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saqarTvelos maRalmTian regionSi cxovelTa parazituli tkipebis 

gavrceleba da maTTan brZola preparat “geometrini”-s gamoyenebiT 

 

omar lomTaZe, givi CimakaZe, nunu SalvaSvili 

 
Seswavlilia saqarveloSi gavrcelebuli parazituli tkipebis saxeobebi, dadgenilia maTi 

gavrcelebis areali da cxovelmyofeloba geografiur klimaturi zonebis mixedviT. cxovelTa 

parazituli tkipebis Tavdasxmisagan cxovelTa dasacavad gamoicada adgilobrivi warmoebis axali 

gaxangrZlivebuli akariciduli moqmedebis preparati “giometrini”. naCvenebia, romM„giometrini“-s 

gamoyenebiT cxovelebis eqtoparazitebisgan dacvaze gaweuli danaxarjebi TiTqmis 2-jer naklebia 

vidre importuli akriciduli preparatebis gamoyenebis SemTxvevaSi. 

 

cxovelTa parazituli tkipebis winaaRmdeg kompleqsuri profilaqtikuri RonisZiebebis 

gatareba veterinarul praqtikaSi erTerTi ZiriTadi mimarTulebaa. Ees parazitebi arian 

sasoflo sameurneo cxovelTa mTeli rigi infeqciuri da invaziuri davaadebebebis 

aRmZvrelebis gadamtanebi, riTac did ekonomiur zarals ayenebs  mecxoveleobis dargs. garda 

aRniSnulisa bolo periodSi gamoikveTa tkipebis gansakuTrebuli roli adamianebSi 

sxvadasxva paTologiuri procesebis ganviTarebis kuTxiT, rac kidev ufro zrdis maTdami 

mecnierTa da praqtikosTa yuradRebas [1,2]. 

tkipebis cxovelebis mimarTagresiulobasadgili aqvs maSin, rodesac iqmneba maTi 

cxovelmyofelobisaTvis xelsayreli pirobebi: Sesabamisi tenianoba, temperetura, flora da 

sxva. aqedan gamomdinare sxvadasxva klimatur-geografiuli zonebSi tkipebi aqtiurebi arian 

weliwadis gansazRvrul periodSi. 

saqarTveloSi tkipebis gavrcelebis arealis Sesaswavlad savele kvleviTi samuSaoebi 

qveynis sxvadasxva kuTxis (qarTli, kaxeTi, imereTi, samegrelo), barSi da mTian regionebSi. 

sul Catarda 4467 suli msxvili da wvrili rqosani saqonlis klinikuri  gamokvleva (maT 

Soris msxvili rqosani saqoneli - 1926, cxvari da Txa - 2506, ZaRli - 35). Segrovili 

iqna parazituli tkipebis 4115 individumi (maT Soris imbago - 2966, nimfa- 659, Wupri - 

490), rogorc cxovelTa kanis safarvelidan, aseve pirutyvis 24 sadgomidan, maT mimdebare 

teritorebidan da saZovrebidan. 

Tkipebis saxeobebis dadgenis mizniT morfologiuri gamokvlevebi xdeboda galuzosa da 

zaxvatkinis cxrilebis mixedviT, MBC-9 mikroskopis gamoyenebiT. gamovlenilia da 

Seswavlilia 6 gvaris 10 saxeobis parazitebi: Haem. detritum; Haemsulcata; Haempunctata; 

Haemotophila; Rh bazssa; I ricinus, P.marginatus; P.pictus. 

Gamokvlevebma gviCvena, rom Ixodidae-s ojaxis parazituli tkipebi gansakuTrebiT farTod 

aris gavrcelebuli qveynis mTel rig teritoriebze, rogorc dablobSi aseve mTiswina da 

mTian zonebSi. swormindvrian, jagnarian, borcvian mdeloebze, mdinarispiras da tyemindvrian 

adgilebze. Tkipebis gavrceleba saxeobebis mixedviT sxvadasxvaa. dasavleT saqarTveloSi 

ufro metad gavrcelebulia B.calcaratus; H. anatolicum; aRmosavleT saqarTveloSi H. punetaza. 

Rh.sanguineus;  xolo mTian zonebSi D. pictus; I. ricinus; Rh bursa. 

Catarebuli saZiebo samuSaoebiT dadginda, rom  parazituli tkipebi Tavs esxmian 

sasoflo-sameurneo cxovelebs, roca haeris temperatura aRwevs 11-12, xolo niadagisa  9 

graduss. Aam maCvenebelebze dayrdnobiT SesaZlebelia sasoflo-sameurneo cxovelebze 

parazitebis Tavdasxmis prognozireba da cxovelTa damcavi RonisZiebebis dagegmva [3]. 

parazituli tkipebis da gansakurebiT saqarTveloSi gavrcelebul iqsodides (Ixodidae) 
ojaxis tkipebis sawinaaRmdego RonisZiebebis gatareba metad aqtiuria, ramdenadac maTi 

roli hemosporidiozuli davaadebebis gavrcelebaSi mniSvnelovania. Parazituli tkipebis 

Tavdasxmisagan dasacavad tardeba sasoflo-sameurneo da Sinauri cxovelebis sxeulis 

damuSaveba specialuri akariciduli preparatebiT.  aseTi preparatebiT daumuSavebel 

cxovelebSi daavadebis albaToba 40-50%-ia, daavadebuli cxovelebis dauyovnebeli 

ZviradRirebuli mkurnalobis Cautareblobis SemTxvevaSi sikvdilianoba 80-90%-ia. 



petre meliqiSvilis fizikuri da organuli qimiis institutis Sromebi                                 2013 

 

 100 

saqarTvelos veterinarul bazarze warmodgenili importuli preparatebis siZviris gamo 

mcire fermerebisTvis Znelad xelmisawvdomia, parazituli tkipebis sawinaaRmdego 

preparatebiT cxovelTa dacviTi RonisZiebebi an saerTod ar tardeba, an tardeba 

nawilobriv. Sedegad xSiria sxvadasxva infeqciuri da invaziuri daavadebis gavrceleba da 

saqonlis dacema. aRniSnulidan gamomdinare, aqtualuri iyo adgilobrivi warmoebis 

efeqturi akariciduli preparatis SemuSaveba, romlis gamoyenebis SemTxvevaSi mecxoveleobiT 

dakavebul fermerebs parazituli tkipebis Tavdasxmisagan saqonlis dacva ufro iafi 

daujdebodaT.  

Importul preparatebze ufro iafi adgilobrivi analogebis damzadeba SeuZlebelia, 

vinaidan saqarTveloSi ar iwarmoeba aseTi preparatebis momzadebisTvis saWiro arc erTi 

Semadgeneli komponenti. amitomac, miRebuli iyo gadawyvetileba gvemuSava iseTi preparatis 

SemuSavebaze, romelsac eqneboda importul preparatebis akaricidul aqtovobaze (12-15 dRe) 

ufro xangrZlivi moqmedebis periodi [4].  

Akariciduli moqmedebis gaxangrZliveba emulsiur koncentratebis formis arsebul 

preparatebSi SesaZlebelia zeTis wilis gazrdiT (ramdenadac zeTovani akariciduli 

preparatebi ufro xangrZlivi akariciduli moqmedebisaa) magram am SemTxvevaSi SeiniSneba 

emulsiis koncentratis stabilurobis Semcireba da xangrZlivi Senaxvis pirobebSi fazaTa 

gayofa. fazaTa gayofisTavidan acilebisTvis aucilebelia didi raodenobiT ZviradRirebuli 

zedapirulad aqtiur nivTierebebis gamoyeneba, rac ar aris sasurveli,  vinaidan SesamCnevad 

izrdeba produqciis TviTRirebuleba. garda amisa emulsiis koncentratSi zedapirulad 

aqtiur nivTierebebis Warbma raodenobam SeiZleba ganapirobos rogorc cxovelis, ise 

adamianis kanis gaRizianeba.  

emulsiuri koncentratebis formis preparatebSi zeTovani fazis gazrdis mizniT 

Catarebuli kvlevebiT dadginda, rom wyalzeTis sistemaSi ori, hidrofiluri da 

organofiluri, zedapirulad aqtiuri nivTierebis gamoyenebis SemTxvevaSi, SesaZlebelia 

zeTis fazis maRali 75-80%-is Semcvelobis, maRali mdgradobis  emulsiis koncentratis 

miReba, romlis Semadgeneli komponentebis sferosmagvari agregatebi koloiduri zomisaa (ar 

aRemateba 0.1 mkm-s). es miuTiTebs mikroemulsiuri sistemis warmoqmnaze, romelic 

Cveulebrivi emulsiebisgan gansxvavebiT Termodinamikurad stabiluria, fazaTa Soris 

zedapiruli daWimulobis minimalur mniSvnelobamde Semcirdebis gamo [5]. 

mikroemulsiis sinTezur piretroidebTan kombinaciis Sedegad miRebuli preparatis 

wyalSi gaxsniT (1 : 100 TanafardobiT) warmoiqmneba rZismagvari samuSao siTxe, romelis 

akariciduli aqtivobis periodi 22-25 dRea. samuSao siTxeSi zeTis maRali Semcveloba 

ganapirobebs preparatis damuSavebul zedapirebze saimedo fiqsacias da damcavi akariciduli 

Tvisebebis didi xniT SenarCunebas wyalTan kontaqtis SemTxvevaSic. aseTi mikroemulsiis 

Semcveli gaxangrZivebuli moqmedebis preparatze miRebulia saqarTvelos patenti 

gamogonebaze GEP20115346 B. 
SemuSavebul preparatze, pirobiTi saxelwodebiT “giometrini”, saqarTvelos 

janmrTelobis saministros  g. naTiZis saxelobis  higienisa da samedicino ekologiis 

samecniero  kvleviTi insitutSi Catarebuli kvlevebis safuZvelze, gacemulia higienuri  

da tosikologiuri  daskvna, mis usafrTxoebaze adamianisa da cxovelisaTvis  da gamoyenebis 

SesaZleblobaze cxovelebis parazituli tkipebisagan dasacavad. aRniSnuli daskvnis miRebis 

Semdeg daiwyo preparatisgamocda  savele pirobebSi.preparat “giometriniT” damuSavebul 

iqna sasofli-sameurneo cxovelebi kaxeTis, saamegrelos, imereTis,Sida qarTlis da qvemo 

qarTlis dablob da maRalmTian regionebSi. 

preparat “giometrini”-s farTomasStabiani savele gamocdebis uzunvelyofisTvis 

damzadda Cvens mierve SemuSavebuli konstruqciis danadgari, romelze moRebuli  

preparatis sacdeli sawarmoo partia dafasovda 100ml zomis flakonebSi 

ramdenadac preparati  “giometrini” saqarTvelos veterinaruli bazrisTvisaris 

inovacia,miRebuli iyo gadawyvetileba mecxoveleobiT dakavebul  fermerebsa da soflis 

mosaxleobasTan Catarebuliyo gacnobiTi xasiaTis  samuSaoebi. isini ecnobodnen 
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“giometrini”-s gamoyenebis upiratesobas ucxour analogebTan SedarebiT. savele gamocdebis 

periodSi mTlianobaSipreparatiTdamuSavebuliiyo585 suli mxvili  rqosani saqoneli, 

rogorc  mewveli,aseve  mozardi  pirutyvi da xbo.  damuSavebul pirutyvze  mimdinareobda  

mudmivi  monitoring 30 dRis  ganmavlobaSi.  Sedegi iyo damakmayofilebeli  ukuCvenebas 

adgili ar qonia.pirutyvis mudmivi monitoringisa da kontrolis pirobebSi, fermerebma 

Tavad dainaxes „giometrini“-s upiratesoba im importul prepatarebTan SedarebiT, rasac 

isini iyenebdnen.   

Catarebuli savele gamocdebis Sedegebis mixedviT“giometrinis” gamoyenebiT 

mniSvnelovnad mcirdeba pirutyvis damuSavebis jeradoba da sezonos ganmavlobaSi tkipebis 

Tavdasxmisagan garantirebulad dacavisaTvis sakmarisa saqonlis ”giometriniT” mxolod 8-9-

jeradi damuSaveba, ris Sedegadac 40%-iT mcirdeba gamosayenebeli preparatis raodenobis. 

Tu mxdvelobaSi miviRebT emulsiuri preparatis 10-15%-iT nakleb Rirebulebas importul 

preparatebTan SedarebiT. mTlianobaSi,„giometrini“-s gamoyenebiT cxovelebis 

eqtoparazitebisgan dacvaze gaweuli danaxarjebi Semcirdeba  TiTqmis 2-jer rasac 

adastuurebs cxril 1-Si motanili monacemebi. 

 

cxrili 1. “giometrini”-s efeqturobaimportulakricidulpreparatTanSedarebiT 

preparati 

akariciduli 

aqtivoba, 

dRe 

damuSavebis 

jeradoba 

sezonze 

preparatis 

xarji 1 

sul 

saqonelze, 

ml 

gaxarjuli 

preparatis 

Rirebuleba, 

lari 

piretreidi 12-15 15 30 1,5 

giometrini 22-25 8-9 17 0,76 

 
aRsaniSnavia, rom „giometrini“ srulad akmayofilebs veterinaruli preparatebisadmi 

wayenebul Tanamedrove  moTxovnebs: aris 1. gamosayeneblad martivi da advilad 

mosaxmarebeli; 2 cxovelebsa da adamianebis jamrTelobisaTvis usafrTxo; 3. Aara aqvs 

kumulaciuri Tvisebebi; 4. MaxasiaTebs moqmedebis farTo speqtri da gaxangZlivebuli 

akariciduli moqmedebis efeqti; 6. Senaxvis pirobebSi ar xdeba fizikur-qimiuri 

maxasiaTeblebis cvlileba; 7 vargisiadamzadebidan 3 wlis ganmavlobaSi. 

zemoTaRniSnulidan gamomdinare preparat”giometrini”-s farTomasStabiani gamoyeneba 

mniSvnelovnad Seuwyobs xels saqarTveloSi pirutyvis movla patronobis gaumjobesebas da 

mecxoveleobis produqciis warmoebis gazrdas.  
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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. 

 

 

РАСПРОСТРАНЕНИЕ ПАРАЗИТАРНЫХ КЛЕЩЕЙ В ГРУЗИИ И БОРЬБА С 

НИМИ C ПРИМЕНЕНИEМ ПРЕПАРАТА «ГИОМЕТРИН» 

 

О.Г.Ломтадзе, Г.А.Чимакадзе, Н.И.Шалвашвили 
 

РЕЗЮМЕ 

 

Изучены виды паразитарных клещей, распространенныхв Грузии. Установлен ареал их 

распространения и жизнедеятельность по географо-климатическим зонам. Проведены полевые 

испытания отечественного препарата «Гиомтрин» с пролонгированным акарицидным свойством 

для защиты животных от нападения паразитарных клещей. Показано, что затраты на защитные 

мероприятия, проведенные с применением «Гиомтрин»-а, почти в два раза меньше, чем затраты в 

случае применения импортных акарицидных препаратов. 

 

 

 

 

 


