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ceoliTuri mineralebi aRmoCenili iyo ZiriTadad bazaltebSi, andezitebsa da 

sxva vulkanuri warmoSobis qanebSi, romlebSic isini warmoqmnian msxvil, kargad Cam-

oyalibebul kristalebs. bunebrivi ceoliTebis samrewvelo sabadoebi aris: aSS-Si, 

iaponiaSi, ruseTSi, bulgareTSi, italiaSi, ungreTSi, axal zelandiaSi da sxv. saqa-

rTveloSi moipoveba am Zvirfasi nedleulis farTo asortimenti: klinoptiloliTi, 

heilanditi, mordeniti, analcimi, lomantiti, filifsiti.

ceoliTebis unikaluri kaTionmimocvliTi da absorbciuli Tvisebebis aRmoCenam, 

romelic Serwymulia molekulur-sacrul efeqtTan, Tavidanve gamoiwvia  mecnierTa 

didi daintereseba. aqedan gamomdinare, maT iyeneben  mrewvelobaSi, soflis meur-

neobaSi, ekologiaSi da sxva. bunebrivi ceoliTis – klinoptiloliTis maRali meqa-

nikuri simtkice, qimiuri mdgradoba, forianoba, STanTqmisa da ionmimocvlis unari 

ganapirobebs mis gamoyenebas:

ceoliTi – mduRare qva

ceoliTiceoliTi
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airadi da Txevadi sistemebis gasaSrobad da gasasufTaveblad, avtomobilebis 

da sawarmoTa gamonabolqvi airebis gasawmendad mJava komponentebisagan (CO2, 
SO2) da sxva;

Camdinare wylebis gasawmendad, sasmeli wylis gasasufTaveblad;

 soflis meurneobaSi mosavlianobis, bioqimiuri maCveneblebis gasazrdelad. ni-

adagis struqturis gasaumjobeseblad, amoniumisa  da sxva romelime ionebis 

STanTqmisaTvis, sxvadasxva tipis liTonebis SesaboWad TavianTi forebis meSveo-

biT da sxva; 

nebism ier kristalur poziciaSi, maqsimaluri datvirTviT  erTi ionis Secvlas 

meoreTi, rac mas aniWebs maRali xarisxis sorbciul Tvisebebs.

is inarCunebs tens niadagSi, icavs mcenareebis fesvebs sxvadasxva daavadebebisa-

gan. bunebrivi ceoliTebi warmoadgenen tetraedruli struqturuli karkasis mqone 

alumosilikatebs, romelTa Rruebi dakavebulia kaTionebiT da wylis molekule-

biT. rogorc kaTionebis, ise wylis molekulebis SedarebiT Tavisufali moZraobis 

SesaZlebloba ganapirobebs kaTionur mimocvlas da xSir SemTxvevaSi Seqcevad dehi-

dratacias.

bunebrivi ceoliTis – klinoptiloliTis produqcia, romelsac uSvebs sawarmoo 

gaerTianeba „samTo qimiis“ warmoeba „saqceoliTi“, gaTvaliswinebulia saxalxo meur-

neobis sxvadasxva dargSi gamosayeneblad. es qarTuli ceoliTSemcveli tufi Seicavs 

klinoptiloliTis daaxloebiT 60-80%, rac warmoadgens sakmaod maRal maCvenebels.

ceoliTebis zogadi qimiuri formula Semdegi saxisaa: Mx/n [Alx SiyO2 (x + y)p. H2O], 
sadac M – erTvalentiani an orvalentiani kaTionebia. bunebriv ceoliTebSi, Cveu-

lebriv, aris natriumi, kaliumi, magniumi, iSviaTad liTiumi, bariumi da stronciumi; 

n – kaTionis muxtia. ceoliTebi, Tixebisagan gansxvavebiT, ion-mimocvlis procesSi 

ar ijirjveba da ar ikumSeba. 

rac Seexeba mis qimiur Semadgenlobas is Semdegnairad gamoiyureba –SiO2  59.70-62.58 
%;  AI2O3  12.17-13.00%  Fe2O3  1.15-2.60%;  FeO  0.35-0.42%;  CaO 3.02-6.20%;  MgO  1.01-1.50%;  
Na2O  1.80-5.40%;  K2O  1.02-1.80%. 

unda aRiniSnos is, rom bunebrivi ceoliTebis sabadoebis aRmoCenis samuSaoebi qa-

rTvelma geologebma daiwyes me-20 saukunis 30-40-ian wlebSi akademikos a. TvalWrel-

iZis xelmZRvanelobiT da gaagrZeles profesorma  e. gvaxariam, akademikosebma g. 

ZoweniZem da n. sxirtlaZem. kliniptiloliT-heilanditis Semcveli tufebi aRmoCe-

nilia Zegvi-TeZamis raionSi, mordenitis Semcveli – bolnisSi, analcimis – quTaisis 

maxloblad, filifsitis – guriasa da samxreT saqarTveloSi, xolo lomontitis Sem-

cveli qanebi – Tbilisis maxloblad. ceoliTebis kvlevisa da gamoyenebis sferoSi 

intensiuri samuSaoebi mimdinareobs amJamadac.

saqarTveloSi mdebare TeZamis sabados ceoliTi erT-erTi saukeTesoa msoflio-

Si. is gamoirCeva mineral klinoptiloliTis maRali SemcvelobiT, romelic aRwevs 

80%-s. TeZamis sabados ceoliTebs iyeneben azotis sasuqis mwarmoebeli qarxnebi 
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Camdinare wylebis fenolisagan gasawmendad da amoniumis gvarjilaSi danamatad. 

ceoliTs moixmars sasmeli wylis mravali sadguri, is didi raodenobiT igzavnebo-

da iaponiaSi qaRaldis sawarmoeblad, libiaSi, egviptesa da sxva qveynebSi niadagis 

struqturis gasaumjobeseblad da masSi tenis SesanarCuneblad. yvela cnobili ad-

sorbentidan ceoliTebi yvelaze metad hidrofiluria, anu, pirvel rigSi, seleq-

turad STanTqaven (adsorbireben) wylis orTqls. yuradsaRebia is faqti, rom Cer-

nobilis avariis Semdeg radioaqtiurad dabinZurebuli zonis gasawmendad saqarT-

velodan  gaigzavna 100000 tonaze meti ceoliTi. TeZamis sabados klinopTiloliTs 

radioaqtiuri elementebis Cs-isa da Sr-is STanTqmis yvela sxva cnobil ceoliTebze 

ufro maRali unari aRmoaCnda. 

sxva mraval gamosayenebel TvisebebTan erTad es nedleuli msoflios sxvadasx-

va qveynebSi xSirad gamoiyeneba niadagis xarisxis gasaumjobeseblad, radganac is  

STanTqavs amoniumis ionebs, inarCunebs tens, warmoadgens mikroelementebis wyaros 

da rac mTavaria STanTqavs zogierT toksikur liTons (Pb, Cu, Zn da sxva). misi sorb-

ciuli da kaTion-mimocvliTi Tvisebebis mqone unaridan gamomdinare, mas zogjer 

iyeneben Camdinare wylebis gasawmendaTac ki. klinoptiloliTs xSirad iyeneben 

mecxoveleobisa da mefrinveleobis fermebSi damaxasiaTebeli arasasiamovno sunis 

gasaqrobad, aseve is gamoiyeneba parfiumeriaSic – spobs oflis suns. 

yovelive zemoT Tqmulidan gamomdinare, saqarTvelos bunebis mkvlevarTa kavSi-

ri “orqisis” muSa jgufis mier, miRebul iqna gadawyvetileba, rom proeqtis – “dava-

saufTavoT saqarTvelo” – farglebSi gangvexorcielebina kvleva, romelic gulisx-

mobs, saqarTveloSi arsebuli romelime stiqiuri nagavsayrelis bioremedeacias is-

eTi iafi  nedleulis  gamoyenebiT, rogoricaa qarTuli klenoptiloliTi. amisaTvis, 

saWiro iyo kvlevisaTvis SegverCia iseTi stiqiuri nagavsayreli, romelic gamor-

Ceuli iqneboda antisanitaruli mdgomareobiT da mZafri suniT, niadagSi romelime 

toksikuri mZime liTonis maRali SemcvelobiT da Sesabamisad teritoriulad ganla-

gebuli dasaxlebul mosaxleobasTan axlos.

aseT adgilad ki SeirCa q. marneulSi yazbegis quCisa da qobuleTis quCis gada-

kveTaze mdebare stiqiuri nagavsayreli, romelic mdebareobs mdinare algeTis piras 

da, aseve, mosaxleobasTan sakmaod axlos. unda aRiniSnos, rom stiqiuri nagavsayre-

lis mimdebare teritoriaze igrZnoboda mZafri arasasiamovno suni, romelic sakma-

od awuxebda da diskomforts uqmnida iq mcxovreb mosaxleobas (ixileT sur. 1). 
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sur. 1. q. marneulSi yazbegis quCisa da qobuleTis quCis sur. 1. q. marneulSi yazbegis quCisa da qobuleTis quCis 

gadakveTaze mdebare stiqiuri nagavsayreligadakveTaze mdebare stiqiuri nagavsayreli

mocemuli nagavsayrelis mimdebare teritoriidan aRebuli niadagis saanalizo 

nimuSebi (romelic aRebuli iqna a. w. agvistos TveSi) aRmoCnda dabinZurebuli is-

eTi mZime liToniT, rogoricaa TuTia. aseve, mikrobiologiuri analizis Sedegebma  

migvaniSnes  mimdebare teritoriis sakmaod mZime antisanitarul mdgomareobaze  (ixi-

leT cxrili 1-2). 

cxrili 1.  
 

marneulSi (yazbegis quCa) ganlagebuli stiqiuri nagavsayrelis  mimdebare 

teritoriidan aRebuli niadagis nimuSSi zogierTi  mZime liTonis 

Semcveloba (20.07.2018)

№ dasaxelebadasaxeleba erTeulierTeuli
gazomvis gazomvis 

SedegebiSedegebi

zdk (mg/kg),zdk (mg/kg),

sdk (mg/kg)sdk (mg/kg)

gamoyenebuli gamoyenebuli 

meTodimeTodi

1 kadmiumi

mg/kg

1.26 2.0

ISO 11885:2007

2 tyvia 8.28 32

3 TuTia 303.46 220

4 spilenZi 54.97 132

5
vercxliwyali -- --
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cxrili 2.  

marneulis  nagavsayrelis (yazbegis quCa) mimdebare teritoriidan 

aRebuli niadagis nimuSebSi mikrobiologiuri analizis Sedegebi

nimuSis nimuSis 

dasaxelebadasaxeleba

totaluri totaluri 

koliformebi, koliformebi, 

kwe/gkwe/g

E-coll,  kwe/gkwe/g
enterokoki,  enterokoki,  

kwe/gkwe/g
gamocdis meTodigamocdis meTodi

marneuli, 

yazbegis q.

nagavsayrelis 

mimdebare 

teritoria

530 130 920

Методическое 
указание по санитарно 
-  микробиологическим 
исследованиям в почве 
(Утв МИНЗДРАВ-ом 
19.02.1981 N 2293-81)

rogorc vxedavT, stiqiuri nagavsayrelis mimdebare teritoriidan aRebul ni-

muSebSi qimiurma analizma aCvena, rom zdk-ze gadaWarbebuli koncentracia aRmoCnda 

TuTiis SemTxvevaSi (303.45 mg/kg), rac mianiSnebs imas, rom mocemul situaciaSi  am 

teritoriis mosufTavebis Semdgom SesaZlebeli iqneba, rom moxdes nagavsayrelis 

niadagis damuSaveba klinoptololiTiT (misi xarsxis gaumjobesebis TvalsazrisiT) 

da Sesabamisad moxdes SedarebiTi analizis Catareba.

SedarebiTi analizi

SedarebiTi analizis Casatareblad ganxorcielda Semdegi qmedebebi:  

1)  SerCeuli stiqiuri nagavsayrelis mosufTaveba narCenebisagan;

2)  mosufTavebis Semdgom nagavsayrelis teritoriis sxvadasxva wertilidan niada-

gis saanalizo nimuSebis aReba, masSi qimiuri da mikrobiologiuri analizis Cat-

arebis TvalsazrisiT;

3) narCenebisagan dasufTavebuli nagavsayrelis teritoriis damuSaveba (klino-

liptoliTis niadagis zeda fenebSi Sereva) Cvens mier SerCeuli sakvlevi  sor-

bentiT;

4)  garkveuli drois periodis Semdgom (3 Tve, 6 Tve) kvlav saanalizo nimuSebis 

aReba teritoriis igive wertilebidan qimiuri da mikrobiologiuri analizebis 

Casatareblad

5)  SedarebiTi analizis Catareba da Sesabamisad miRebuli Sedegebis Sefaseba (anu 

stiqiuri nagavsayrelis teritoriaze arsebuli  niadagis xarisxis cvlilebis 

dadgena);
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6)  mcenareebis SerCeva (klimaturi maxasiaTeblebis gaTvaliwinebiT)  da  dargva da-

muSavebul teritoriaze;

7)  rekomendaciebis SemoTavazeba.

mosalodneli Sedegebi:mosalodneli Sedegebi:

 bioremediaciis Sedegad stiqiuri nagavsayrelis teritoria gamoyenebul 

iqneba rekriaciuli mizniT.

mosaxleobisaTvis uzrunvelyofili iqneba usafrTxo sacxovrebeli da da-

sasvenebeli garemo pirobebi.

2018 wlis 17 oqtombers “orqisi”-is warmomadgenlebis mier, morigi eqspedici-

is farglebSi, q. marneulSi, yazbegisa da qobuleTis quCebis gadakveTaze mdebare 

stiqiuri nagavsayrelis teritoria mosufTavebul iqna iq arsebuli narCenebisagan 

(q.marneulis TviTmmarTvelobisa da meriis warmomadgenlebis daxmarebiT) da  naga-

vsayrelis teritoriidan saanalizo nimuSebis aRebis Semdgom niadagi damuSavda qa-

rTuli klinoptiloliTis granulebiT (moxda niadagis Sereva-dabarva). unda aRin-

iSnos, rom daaxloebiT 5 m2 farTobze daxarjul da Sesabamisad Sereul iqna 60 kg-

mde sorbenti. teritoriaze dagegmili samuSaoebi dasrulda baneris dayenebiT, 

romelzec gamosaxulia warwera – „nu dayriT nagavs!“ (ixileT sur. 2-6).  

q. marneulSi (yazbegis quCa) stiqiuri nagavsayrelis mosufTaveba - bioremediacia   q. marneulSi (yazbegis quCa) stiqiuri nagavsayrelis mosufTaveba - bioremediacia   

orqisisa da adgilobrivi TviTmmarTvelobis warmomadgenlebis monawileobiTorqisisa da adgilobrivi TviTmmarTvelobis warmomadgenlebis monawileobiT
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2 Tvis Semdgom imave teritoriidan, igive TanmimdevrobiT isev aviReT niadagis ni-

muSebi, romlebSic  ganisazRvra kvlav igive komponentebi rac pirvel SemTxvevaSi. 

SedarebiTi analizis Sedegebi warmodgenilia cxrilebSi 3-4 da grafikebze 1-6.   

  cxrili 3-ze warmodgenilia mosufTavebuli teritoriidan aRebuli niadagis saa-

nalizo nimuSebis Sedegebi (sorbentis Serevamde) mZime metalebis (Zn, Cu, Pb, Cd) Sem-

cvelobaze, xolo cxrili 4-ze ki analogiuri eqsperimentis Sedegebi romelic miRe-

bulia, teritoriis sorbentiT damuSavebis 2 Tvis Semdgom aRebul nimuSebSi.  

eqsperimentaluri nawili

saanalizo nimuSebSi (niadagi) mZime liTonebis analizi (Pb. Cd, Zn, Cu, Hg) gansaz-

vrul iqna garemos erovnuli saagentos garemos dabinZurebis monitoringis departa-

mentis atmosferuli haeris, wylisa da niadagis analizis akreditirebul laborato-

riaSi. mZime metalebi izomeboda atomur-absorbciuli meTodis gamoyenebiT, kerZod, 

ki plazmur-emisiuri speqtrometr ICP-MS-is meSveobiT (ISO 11885:2007).   SemoTavaze-

buli teqnika  da meTodi  gvaZlevs saSualebas erTdroulad gavataroT ramodenime  

aTeuli nimuSi aparatze da, Sesabamisad, masSi ganisazRvros, aseve, ramodenime aTeu-

li komponenti erTdroulad. unda aRiniSnos isic, rom meTodi gamoirCeva sakmaod 

maRali mgrZnobiarobiT imdenad, ramdenadac Cvens pirobebSi metalebis atomizacia 

xdeba lazeruli sxivis meSveobiT. yovelive es  sagrZnoblad zrdis meTodis mgrZno-

biarobas. Sesabamisad, Cvens mier SemoTavazebuli teqnika aris plazmur-emisiuri 

speqtrometri – ICP-MS, romelic xasiaTdeba gansazRvris maRali mgrZnobiarobiT 

(ixileT sur. 3-4).    
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sur. 3. sur. 3. 

 garemos erovnuli saa garemos erovnuli saagentos laboratoriagentos laboratoria

sur. 4.  sur. 4.  

garemos erovnuli saagentos laboratoriagaremos erovnuli saagentos laboratoria
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cxrili 3-ze warmodgenilia mosufTavebuli teritoriidan aRebuli niadagis 

saanalizo nimuSebis Sedegebi (sorbentis Serevamde) mZime metalebis (Zn, Cu, Pb, Cd) 
Semcvelobebze, xolo cxrili 4-ze ki analogiuri eqsperimentis Sedegebi, romelic 

miRebulia teritoriis sorbentiT damuSavebidan 2 Tvis Semdgom aRebul nimuSebSi. 

miRebuli Sedegebi aseve warmodgenilia grafikebze 3-8. 

cxrili 3.  

marneulSi  (yazbegis quCa) ganlagebuli stiqiuri nagavsayrelis  

mosufTavebuli teritoriidan (sorbentis Serevamde) aRebuli niadagis 

nimuSebSi zogierTi mZime liTonis Semcveloba (17.10.2018)

cxrili 4.  

marneulis (yazbegis quCa) stiqiuri nagavsayrelis  teritoriidan 

(niadagis sorbentiT damuSavebidan 2 Tvis Semdgom) saanalizo nimuSebSi 

zogierTi mZime liTonis Semcveloba (17.12.2018w.)

# dasaxelebadasaxeleba erTeulierTeuli
gazomvis gazomvis 

SedegebiSedegebi

zdk mg/kg),zdk mg/kg),

sdk (mg/kg)sdk (mg/kg)

gamoyenebuli gamoyenebuli 

meTodimeTodi

1 kadmiumi

მგ/კგ

1.25 2.0

ISO 11885:2007

2 tyvia 14.28 32

3 TuTia 317.25 220

4 spilenZi 64.80 132

5 vercxliswyali N.D* --

№ dasaxelebadasaxeleba erTeulierTeuli
Ggazomvis gazomvis 

SedegebiSedegebi

zdk (mg/kg),zdk (mg/kg),

sdk (mg/kg)sdk (mg/kg)

gamoyenebuli gamoyenebuli 

meTodimeTodi

1 kadmiumi mg/kg 0.86 2.0 ISO 11 885:2007

2 tyvia mg/kg 12.83 32 ISO 11 885:2007

3 TuTia mg/kg 288.64 220 ISO 11 885:2007

4 spilenZi mg/kg 44.22 132 ISO 11 885:2007

5 vercxliswyali mg/kg --- -- ISO 11 885:2007
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4.

. 1. 

        1)- Zn-  

          2) Zn-

 

/

graf.1.

1) Zn-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevamde

2) Zn-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevidan 

. 2. 

     1)Cd-  
2)Cd-

 

. 3. 

                 1) Pb-  

         2)-Pb

 

/

/

graf.2.

1) Cd-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevamde

2) Cd-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevidan 

. 2. 

     1)Cd-  
2)Cd-

 

. 3. 

                 1) Pb-  

         2)-Pb

 

/

/

graf.3.

1) Pb-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevamde

2) Pb-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevidan
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                                                                          . 4. 

          1) Cu-  

         2) Cu-

 

/

                                                                         graf.4.

1) Cu-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevamde

2) Cu-is Semcveloba nagavsayrelis teritoriaze sorbentis Serevidan

rogorc vxedavT, klinoptiloliTis Serevam stiqiuri nagavsayrelis teritori-

aze arsebul niadagSi dagvanaxa is, rom mas gaaCnia unari STanTqos, an SeboWos Tavis 

struqturaSi arsebul forebSi zogierTi mZime metali da Sesabamisad aqvs unari, 

(rogorc es cnobilia literaturidanac), gaaumjobesos niadagis Semadgenloba da 

gaamdidros is iseTi elementebiT rogorebicaa kaliumi, natriumi, kalciumi da mag-

niumi. miRebulma Sedegebma gviCvena, rom 2 Tvis ganmavlobaSi (sorbentis Serevidan) 

kadmiumis koncentracia niadagSi Semcirda 31%-iT, tyviis 10%-iT, TuTiis 9%-iT, 

xolo spilenZisa ki 30%-iT (graf. 1-4). unda aRiniSnos isic, rom SedarebiTi analizi 

unda gagrZeldes. saWiroeba moiTxovs, garkveuli drois Semdeg (2 an 4 Tvis Semdgom) 

kvlav imave teritoriidan  aRebuli iyos niadagis nimuSebi, raTa miviRoT axali Sede-

gebi da, Sesabamisad, axali Sefasebebi da daskvnebi. Cveni azriT, ar iqneboda cudi, Tu 

stiqiuri nagavsayrelebis teritoriebi, mosufTavebis Semdgom, damuSavdeba Cvens 

mier SerCeuli am iaffasiani sorbentiT, rac saSualebas mogvcems, rom stiqiuri naga-

vsayrelebis adgilebze SevqmnaT ara marto narCenebisagan mosufTavebuli adgilebi, 

aramed noyieri, mcenareebisaTvis misaRebi garemo da, Sesabamisad, mcire farTobis 

rekreaciuli zonebi. 

 2 Tvis Semdeg

www.oorkisi.gee  



www.orkisi.gewwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww.w.ororrrkkkkikkikikkkikkkikikkikkkkkikikkkiik ssississssi gg.ggg.g.g.geee

saredaqcio kolegia:     mariam qimeriZesaredaqcio kolegia:     mariam qimeriZe

       manana giqoSvili          manana giqoSvili   

dizaini:       Tamar tyablaZedizaini:       Tamar tyablaZe

www.cleanup.gewww.cleanup.ge
www.orkisi.gewww.orkisi.ge

qimiur mecnierebaTa akademiuri doqtoriqimiur mecnierebaTa akademiuri doqtori

                   nugzar buaCiZe                   nugzar buaCiZe



პროექტი პროექტი `დავასუფთაოთ საქართველოდავასუფთაოთ საქართველო~ (ფაზა III)  (ფაზა III) 

ხორციელდება შვედეთის მთავრობის ფინანსური უზრუნველყოფით, ხორციელდება შვედეთის მთავრობის ფინანსური უზრუნველყოფით, 

საქართველოს გარემოს დაცვისა და სოფლის მეურნეობის სამინისტროს საქართველოს გარემოს დაცვისა და სოფლის მეურნეობის სამინისტროს 

მხარდაჭერით,  შ.პ.ს. მხარდაჭერით,  შ.პ.ს. `საქართველოს მყარი ნარჩენების საქართველოს მყარი ნარჩენების 

მართვის კომპანიასთანმართვის კომპანიასთან~ თანამშრომლობით თანამშრომლობით

შპს საქართველოს მყარიშპს საქართველოს მყარი
ნარჩენების მართვის კომპანიანარჩენების მართვის კომპანია


