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proeqtis arsi:  

damuSavdes meTodi, romelic Seicavs bunebrivi wyalsacavebis 

siRrmeebidan gogirwyalbadisa da sxva marilebiT gamdidrebuli wylis 

amoRebis sistemas zedapirze wylisagan gogirdwyalbadis gamoyofiT 

gogirdwyalbadis Semdgomi disociaciis mizniT.  

9 ilustracia, 3 patenti, 6 statia. 

  

Savi zRvis gogirdwyalbadis problema Seicavs ekologiur 

problemas, rac zRvis florisa da faunis ganadgurebasa da zRvis 

zedapirze gogirdwyalbadis aalebasTan aris dakavSirebuli. igi aseve 

mniSvnelovania ekonomikis ganviTarebisaTvis da emsaxureba wyalbadis 

energetikis ganviTarebas, romelic XXI saukunis energetikadaa 

aRiarebuli. es ori problema erTmaneTs mWidrod ukavSirdeba da 

kompleqsur gadawyvetas moiTxovs. 

gasuli saukunis 80-iani wlebis dasawyisSi msoflio sazogadoeba im 

daskvnamde mivida, rom Cvens Cveulebriv yofas, ekologiuri krizisis 

gamo, realuri saSiSroeba emuqreba da gadaidga pirveli nabijebi 

ekologiuri problemebis (e.w. saerTo sargeblobis resursebis) 

gadawyvetis saerTaSoriso meqanizmebis Seqmnis mizniT. biosferoSi 

globaluri uaryofiTi cvlilebebis winaaRmdeg Sesabamisi proeqtebis 

ganxorcielebisaTvis 1991 wels Seiqmna specialuri struqtura — Global 

Environment Facility (GEF). jer kidev 1972 wels rio-de-Janeiros konferenciam 

miiRo mTeli rigi konvenciebisa, romlebic Zalze mniSvnelovani gaxda 

msoflios winaSe arsebuli ekologiuri problemebis gadasawyvetad. am 

dokumentebs Savi zRvis auzis qveynebmac moaweres xeli. maT mier aseve 

xelmowerilia buqarestis konvencia Savi zRvis gaWuWyianebisagan dacvis 

Sesaxeb, odesis deklaracia da sxv. Savi zRvis ekologiuri programis  

(BSEP) Sedegad Seiqmna ori mniSvnelovani da konkretuli dokumenti `Savi 

zRvis transsasazRvro diagnostikuri analizi~ da `Savi zRvis 

reabilitaciisa da dacvis strategiuli gegma~. 1996 wels xelmowerili 

gegmis Tanaxmad, Savi zRvispira qveynebma ikisres valdebuleba Savi zRvis 
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dacvisa da aRdgenis zogadi strategiis SemuSavebisa da zRvisa da 

sanapiro zolis resursebis marTvisa uaxloesi 20 wlis ganmavlobaSi. 

rogorc ekonomikuri prognozebi cxadyofs, XXI saukunis 50-iani 

wlebisTvis moxmarebuli energia 15-jer gaizrdeba XX saukunis bolos 

arsebul moxmarebasTan SedarebiT da saWiro gaxdeba planetis Txevadi 

da bunebrivi airis maragis daaxloebiT 80 %-is gamoyeneba. 2100 wlisaTvis 

ki energiis jamuri moxmareba 2-jer gadaaWarbebs ekonomikurad 

xelSesaxeb bunebrivi resursebis amJamad aresebul Sefasebebs. amdenad, 

dRes energiis alternatiuli wyaroebis Zieba energetikis ZiriTad 

amocanas warmoadgens.    

bolo aTwleulma savsebiT naTeli gaxada, rom Tanamedrove 

energetikisa da transportis Semdgom intensiur ganviTarebas kacobrioba 

msxvilmasStabian ekologiur krizisamde mihyavs. saTbobis maragebis 

swrafi Semcireba industriulad ganviTarebul qveynebs atomuri 

energoblokebis gafarToebas aiZulebs, rac maTi eqspluataciis 

saSiSroebas sul ufro da ufro metad zrdis. am mxriv sayuradReboa 

Cernobilisa da `fukusima-1~-is reaqtorebze momxdari avariebi. amasTanave 

mkveTrad gaizrdeba radioaqtiuri narCenebis utilizaciis problemac. 

am sagangaSo tendenciis gaTvaliswinebiT mravali mecnieri da 

praqtikuli moRvawe gamoTqvams mosazrebebs alternatiuli 

aratradiciuli energiis wyaros saswrafod Ziebis Sesaxeb. maTi 

yuradReba wyalbadiskenaa mipyrobili, romlis maragi okeaneebis wylebSi 

praqtikulad amouwuravia. wyalbadis saTbobis udavo upiratesoba 

(maRali kaloriuloba, didi xnis ganmavlobaSi Senaxvis SesaZlebloba, 

arsebuli saSualebebiT transportireba, aratoqsikuroba da a.S.), misi 

gamoyenebis SedarebiT dabal ekologiur usafrTxoebaSia. Tanac 

SesaZlebelia misi gamoyeneba siTbur danadgarTa konstruqciebis 

mniSvnelovani gadakeTebebis gareSe. Tumca, dRemde rCeba maTi samrewvelo 

warmoebis araekonomiurobis problema. am mxriv evropis, aSS-is, 

avstraliis, kanadisa da iaponiis 600-ze meti firma, kompania, koncerni, 

sauniversiteto da samecniero centrebis laboratoriebi da 

sazogadoebrivi samecniero-teqnikuri centrebi wyalbadis miRebis 

gaiafebis problemaze muSaobs. am umniSvnelovanesi problemis warmatebiT 
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gadawyveta mkveTrad Secvlis msoflio ekonomikas da gaajansaRebs 

garemos.   

Savi zRva ganekuTvneba atlantikis baseins da warmoadgens Sekrul 

auzs, romlis maqsimaluri siRrme 2210 metrs aRwevs. misi farTobi 422 

aTasi kvadratuli kilometria, wylis moculoba ki 537 aTasi kuburi 

kilometri. Jangbadis Semcveli wylis zeda fenis sisqe 100-dan 200 

metramdea, danarCeni ki gogirdwyalbadis usicocxlo zonaa (sur.1). 

 1989 wels gamoqveynda a.spiridonovis statia, sadac aRniSnuli iyo, 

rom gogirdwyalbadis fena zeviT iwevs weliwadSi 2 metris siCqariT, rac 

Savi zRvis binadarT ganadgurebiT emuqreba (rac, cxadia ar aris swori). 

aqve gamoqveynda Savi zRvis gadarCenis proeqti, romlis Tanaxmadac 

mZlavri tumboebi zRvis siRrmidan qaCavs gogirdwyalbadiT mdidar wyals 

da gadamuSavebis Sedegad gamoyofen gogirds da wyalbads, gasufTavebul 

wyals ki zRvaSi abruneben (profesor r.b.axmedovis proeqti). amave dros, 

wyalbadis sawviT miiReba sakmaod didi energia. wyalbadi momavlis 

ZiriTad sawvavadaa miCneuli. 

 

 

    sur.1. Savi zRvis Wrili. 

 

sevastopolis zRvis hidrofizikur institutSi Catarebulma 

Svidwlianma gamokvlevebma (1983 wlidan) aCvena, rom gogirdwyalbadis 
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fenis gamyofi zedapiris mdebareoba praqtikulad ucvlelia, is 125-135 

metr siRrmeze mdebareobs da erTi saukunis ganmavlobaSi mniSvnelovani 

cvlileba ar ganucdia.  

ssrk ministrTa sabWos 11.08.1989 wlis # 21158 dadgenilebiT, 

sakavSiro mecnierebisa da teqnikis komitets daevala Savi zRvis 

ekologiuri dacvis saxelmwifo proeqtis damuSaveba. es dadgenileba 

iTvaliswinebda gogirdis gamoyenebas saxalxo meurneobis saWiroebe-

bisTvis. im droisTvis samecniero-sawarmoo gaerTianeba `ekoenergetikaSi~ 

gaerTianda 30-mde sxvadasxva organizacia, TanamSromlobis winadadebebi 

Semovida bulgareTidan, ungreTidan, indoeTidan, iaponiidan, amerikis 

SeerTebuli Statebidan (gazeTi `novorosiiskis muSa~, 18.12.1989). 

varaudoben, rom gogirdwyalbadis warmoqmna Savi zRvis fskerze 

sulfat-reduqciis procesTanaa dakavSirebuli. Tumca, SesaZloa, rom 

gogirdwyalbadis ZiriTadi wyaro zRvis fskeridan gpgirdwyalbadis didi 

raodenobiT gamoyofaa. radgan 11 atmosferoze ufro maRali wnevis 

pirobebSi gogirdwyalbadi Txevad mdgomareobaSia da mosalodnelia, rom 

Savi zRvis garkveul ubnebSi (100 metr siRrmeze qvemoT)) wyalTan narevs 

qmnis. mniSvnelovania, rom gogirdwyalbadis zeda sazRvari sakmaod 

mkveTrad aris gamoxatuli da ZiriTadad 125-135 m siRrmeze mdebareobs.  

miuxedavad imisa, rom gogirdwyalbadis warmoqmna uwyvetad xdeba, 

ukanaskneli saukunis ganmavlobaSi misi gavrcelebis fena praqtikulad 

ar icvleba. es uTuod imaze miuTiTebs, rom Sav zRvaSi damyarebulia 

dinamiuri wonasworoba da unda arsebobdes procesi, romelic zRvis 

zeda fenebSi gogirdwyalbadis daSlas iwvevs.  

mniSvnelovania, rom gogirdwyalbadis gamyofi fenis mdebareoba 

icvleba: zamTris periodSi fena maRla iwevs (daaxloebiT 40-50 metreiT), 

zafxulSi ki is ufro Rrmad mdebareobs. SesaZloa es dakavSirebuli 

iyos gogirdwyalbadis fotodisociaciasTan mzis sxivebis zemoqmedebiT. 

amdenad, savaraudoa, rom gogirdwyalbadis praqtikuli gamoyenebisTvis 

didi mniSvneloba eqneba gogirdwyalbadis fotodisiciaciis Seswavlas.  

mkveTrad gamoxatuli zeda sazRvris arseboba Tavis mxriv 

mecnierul Seswavlas moiTxovs. Tu am mkveTri sazRvris arseboba 

mxolod wnevasTanaa dakavSirebuli (gogirdwyalbadis Txevad 



 6 

mdgomareobaSi gadasvlis mizezi), maSin ver aixsneba is faqti, rom 

zafxulobiT es sazRvari met siRrmeze mdebareobs, vidre zamTarSi. es 

faqti ki SesaZloa mzis sxivebis zemoqmedebiT aixsnas, rac calke 

Seswavlis sagani unda gaxdes.  

savaraudoa, rom gogirdwyalbadis daSlis ekonomiurad efeqturi 

gza swored fotodisiciaciaa. maSin Cven SegviZlia martivi gziT (mzis 

sxivebis gamoyenebiT) miviRoT wyalbadis airi energetikisTvis da 

gogirdis warmoebisTvis. gogirdwyalbadis fotodisiciacia ekologiurad 

sufTa procesia da savaraudoa, rom Sav zRvaSi arsebuli 

gogirdwyalbadis gamoyeneba mniSvnelovan rols Seasrulebs rogorc 

saqarTvelos energetikuli problemebis gadawyvetis saqmeSi, ise Savi 

zRvis ekologiuri problemis mogvarebaSi.  

problemis gadawyveta dakavSirebulia garkveuli samecniero-

teqnologiuri xasiaTis samuSaoebis CatarebasTan: 

1. Seswavlil unda iqnas gogirdwyalbadis fotoqimiuri disociaciis 

SesaZleblobebi mzis sxivebisa da sxva fizikuri da qimiuri 

zemoqmedebis Sedegad. 

2. Catardes eqsperimentuli kvlevebi gogirdwyalbadiT gajerebul 

Savi zRvis wyalze sinaTlis zemoqmedebis efeqtis Seswavlis 

mizniT sxvadasxva wnevis pirobebSi.  

3. dadgindes gogirdwyalbadis gavrcelebis zonebi Savi zRvis 

akvatoriaze misi sawarmoo miznebiT gamoyenebis TvalsazrisiT. 

winaswari eqsperimentuli da Teoriuli samuSaoebis Catarebis 

Semdeg SeiZleba dadgindes gogirgwyalbadis fotoisociaciis efeqturoba 

da wyalbadis (rogorc sawvavis) da sufTa gogirdis miRebis iafi da 

ekonomiuri gzis dadgena.  

 mniSvnelovania, rom radgan wyalSi gaxsnili gogirdwyalbadi 

Jangbadi advilad Sedis reaqciaSi wyalSi gaxsnnil JangbadTan da 

sulfatebs warmoqmnis, rac mniSvnelovnad amcirebs gogirdwyalbadis 

koncentracias wyalSi [1]. amdenad, siRrmuli wylis amoRebis processi, 

iseve, rogorc misi Senaxvis dros, siRrmuli wyali mTlianad 

izolirebuli unda iyos atmosferos haeris zemoqmedebisagan.           
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cnobilia wylis disociaciis mTeli rigi meTodebi: qimiuri, 

Termoqimiuri, eleqtrolizuri da sxv., magram yvela es meTodi naklebad 

ekonomikuri da araperspeqtiulia. cnobilia, rom Savi zRva warmoadgens 

gogirdwyalbadis yvelaze msxvil auzs msoflioSi. Tumca, yvela zemoT 

CamoTvlil meTods erTi didi nakli aqvs: wyalbadis miRebis 

teqnologiur procesSi gamoiyeneba maRalpotenciuri energia, romlis 

miReba Tavis mxriv deficituri wiaRiseuli saTbobis (qvanaxSiri, 

bunebrivi airi, naeTobproduqtebi) an hidro- da atomuri 

eleqtrosadgurebis mier gamomuSavebuli eleqtroenergiis moxmarebas 

moiTxovs. wyalbadis am gziT miReba, cxadia, yovelTvis araekonomiuri, 

ekologiurad saxifaTo da, Sesabamisad, araperspeqtiuli iqneba.  

milionobiT wlebis ganmavlobaSi Savi zRvis umdidresi flora da 

fauna daiRupa da fskerisken daeSva, xolo baqteriebis zemoqmedebiT 

warmoiqmna gogirdwyalbadis Zalze sqeli fena. TandaTan sazRvarma 

sufTa da gogirdwyalbadiT mdidar fenebs Soris zemoT aiwia da dRes 

man 100_200 m siRrmes miaRwia.                

1982 wlis agvistoSi Savi zRvis aRmosavleT nawilSi 

gogirdwyalbadi 60 m siRrmeze aRmoaCines, Tanac `TaRis~ diametri   120 

km-s aRwevda, Tumca Semodgomaze sazRvari 150 m-mde daiwia. varaudoben, 

rom es aweva zRvis fskerze miwisZvris Sedegad siRrmeebidan 

gogirdwalbadis didi raodenobiT amosvlasTan iyo dakavSirebuli. 

30 wlis winaT patara afrikuli tbis  raionSi momxdarma miwisZvram 

tbidan gogirdwyalbadis amotyorcna gamoiwvia. airi ori-sami metris 

sisqis feniT xmeleTze gadaadgilda da cocxali arsebebi mTlianad 

gaanadgura. cnobilia aseve 1927 wels yirimSi momxdari miwisZvris 

TvilmxilvelTa naambobis mixedviT, Weqa-quxilma gogirdwyalbadis 

aaleba gamoiwvia _ zRvas cecxli gauCnda.  

amrigad, Sav zRvaSi gogirdwyalbadis arseboba zRvispira regionis 

mosaxleobisaTvis, gansakuTrebiT kolxeTis dablobis, seriozul 

safrTxes warmoadgens. cxadia, gogirdwyalbadis intensiuri sameurneo 

warmoeba am saSiSroebas Seamcirebs.       

Savi zRvidan siRrmuli wylebis amoRebiT SesaZlebelia 

gogirdwyalbadis sawvavi airis Zalze didi raodenobiT mopoveba da misi 
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uSualod gamoyeneba TboeleqtrosadgurebSi, Tumca aucilebelia wvis 

gogirdSemcveli narCenebis srulad gamoyeneba ekologiuri usafrTxoebis 

dacvis mizniT.  

energetikuli TvalsazrisiT (wvis siTbos mixedviT) 1 m3 

gogirdwyalbadi  1,49 m3 bunebrivi airis eqvivalenturia. haerSi 

gogirdwyalbadi daaxloebiT 300 oC aaldeba da Warbi Jangbadis 

SemTxvevaSi iwvis. wva mimdinareobs Semdegi reaqciiT: 

 2H2S + 3O2=2H2O+2SO2+1125 kj,   (I) 

Jangbadis naklebobis dros ki miiReba gigirdi da wyali: 

 2H2S + O2=2H2O+2S+531 kj.       (II) 

 radgan gogirdis dioqsidi (SO2) Zalze saxifaTo momwamlavi airia, 

(I) reaqcia arasasurvelia miuxedavad imisa, rom wvis procesSi TiTqmis  

2-jer meti energia gamoiyofa. Sesabamisad, iseTi teqnologia unda 

SemuSavdes, rom wvis dros mxolod (II) reaqcia warimarTos.  

 cxadia, gogirdwyalbadis sawvavad gamoyeneba SesaZlebelia 

Sesabamisi ekologiuri usafrTxoebis sruli dacviT da (II) reaqciis 

gamoyenebiT, Tumca, gacilebiT mniSvnelovania gogirdwyalbadis daSla 

gogirdad da wyalbadad, radgan wyalbadis energetika dRes yvelaze 

perspeqtiuli, ekonomikuri da ekologiuria.  

gansakuTrebiT mniSvnelovania, rom wyalbadis dawviT wylis orTqli 

miiReba. wyalbadis woniTi Tbounarianoba (28630 kkal/kg) 2,8-jer aWarbebs 

benzinis Tbounarianobas da swored amitom wyalbadma SeiZleba Secvalos 

navTobi, bunebrivi airi da qvanaxSiri da gaxdes momavali energetikis 

safuZveli. 

marTalia, wylis eleqtroliziT miRebuli 1 kg wyalbadis fasi 20 

dolars aRwevs, magram gogirdwyalbadidan wyalbadis miRebis sxva 

meTodebis damuSavebas SeuZlia wyalbadis Rirebuleba mniSvnelovnad 

Seamciros. magaliTad, damuSavda plazmuri katalizis teqnologia, 

romelmac 1 kg wyalbadis fasi 1 dolaramde Seamcira.  

wyalbadis Rirebulebis Semcirebas xels Seuwyobs specialuri 

infrastruqturis ageba wyalbadis Senaxvisa da gadatanis mizniT. aSS-Si 

moqmedebs 750 km sigrZis, evropaSi ki 1500 km-mde sigrZis wyalbadgamtari 

milebi, romelTa diametri 25_30 sm-ia.  
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gamoTvlebis Tanaxmad Sav zRvaSi gogirdwyalbadis raodenoba 75 

mln t-s aRwevs. TiToeuli tonidan ki 940 aTasi t sufTa gogirdisa da 60 

t wyalbadis miReba SeiZleba. es 250 aTasi t navTobis eqvivalenturia. 

Tanamedrove fasebis mixedviT 1 mil. t gogirdwyalbadis daSlis Sedegad 

miRebuli produqtebis fasi 100 mln aSS dolars aRwevs. 

wyalbadi unikaluri nivTierebaa: misi gamoyeneba SesaZlebelia 

rogorc sawvavad, ise reagentad sxvadasxva procesSi _ qimiuri 

procesebidan dawyebuli metalurgiuli mrewvelobiT damTavrebuli. 

magaliTad, qimiur mrewvelobaSi wyalbadis 80 % amiakisa da meTanolis 

misaRebad ixarjeba. amdenad, arcaa gasakviri, rom wyalbadis warmoebam 

weliwadSi 1,4 mlrd m3-s miaRwia. gasuli saukunis 90-ian wlebSi 

ganviTarebul qveynebSi wyalbadis 77%-s bunebrivi airidan da 

navTobproduqtebidan iRebdnen, 18%-s _ naxSiridan, 4%-s _ wylis 

disociaciis Sedegad, xolo 1%-s _ bunebrivi nedleulidan. 

dRis wesrigSi dadga Savi zRvis siRrmuli wylebidan 

gogirdwyalbadis miRebisa da misi daSlis Sedegad wyalbadis miRebis 

saintereso perspeqtiva. amJamad 1 kg wyalbadis miRebis fasi 

gogirdwyalbadis eleqtrolizis gziT Seadgens 20 aSS dolars, rac mis 

farTo gamoyenebas SeuZlebels xdis. Amdenad, aucilebelia wyalbadis 

miRebis axali gzebis Zieba.  

aRsaniSnavia wyalbadis Semdegi Tvisebebi: 

1. wyalbadis dawvis Sedegad miiReba sufTa wyali; 

2. wyalbadis Tbounarianoba (28630 kkal/kg) 2,8-jer aRemateba benzinis 

Tbounarianobas; 

3. aalebisaTvis sawiro energia 15-jer naklebia bunebriv airTan 

SedarebiT. 

4. ekologiurad sruliad usafrTxoa mavne nivTierebebis gamoyofis 

TvalsazrisiT. 

amrigad, wyalbadi SeiZleba ekologiurad sufTa universalur 

sawvavad CaiTvalos, romelsac SeuZlia warmatebiT Secvalos 

naxSirwylebiT mdidari sawvavi rogorc transportSi, ise siTbur 

danadgarebSi. 
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dRes ekonomikurad ganviTarebuli 48 qveyana sakuTari 

kanonmdeblobiT mxars uWers energiis aRdgenad wyaroebs. investiciebma am 

dargSi mxolod 2005 wlis ganmavlobaSi 30 mlrd dolars miaRwia. yvela 

energoobieqtis jamurma simZlavrem ki 200 000 mgvt-s, anu msoflio 

energetikuli seqtoris 4,5%-s miaRwia. amdenad, gogirdwyalbadTan 

dakavSirebul energetikas udidesi mniSvneloba aqvs aRdgenadi, 

aratradiciuli energetikis Semdgomi ganviTarebisaTvis. 

mniSvnelovania, rom gogirdwyalbadis xsnadoba wyalSi mkveTrad 

mcirdeba wylis temperaturis gazrdiT (sur.1). magaliTad, Tu 10оС 

tempeaturaze xsnadoba daaxloebiT 55 g/l-ze, 20оС-ze xsnadoba ki 38 g/l-

ia, rac imas niSnavs, rom siRrmidan zedapiramde amoRebuli yoveli 

litri gogirdwyalbadiani wyali gzaSi gaTbobis Sedegad 17 g 

gogirdwyalbads airis saxiT gamohyofs.  

 
 sur. 2. gogirdwyalbadis wyalSi xsnadobis damokidebuleba wylis 

temperaturaze. 
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suraTze mocemuli grafikis Tanaxmad, yoveli tona wylidan misi 10 

oC-dan 20 oC–mde gaTbobisas airis saxiT gamoiyofa daxloebiT 1.6 

kilogrami gogirdwyalbadi, romlis disociaciis Sedegad miiReba 

daaxloebiT 1.5 kilogrami gogirdi da TiTqmis 0.1 kg wyalbadi. am 

raodenobis wyalbadis dawviT ki miiReba 2860 kkal siTbos raodenoba. 

gogirdwyalbadis fotodisociaciis meTodi damyarebulia mis 

speqtrSi arsebul STanTqmis xazebze, romelic moTavsebulia 1.5-4 mkm 

talRis sigrZis diapazonSi. gansakuTrebiT gamoirCeva STanTqmis zoli 

maqsimumiT 2,6 mkm talRis sigrZeze (sur.2), rac Termul danadgarebSi 

advili misaRebia. 

 .  
sur. 3. gogirdwyalbadis STanTqmis speqtri. 

 

gogirdwyalbadis fotodisociaciis meTodi gacilebiT efeqturi 

iqneba eleqtrolizis meTodTan SedarebiT. es dakavSirebulia eleqtro-

lizis danadgarebis Seqmnis did sirTuleebTan da ZviradRirebuli 

eleqtroenergiis gamoyenebasTan. specialur Termul reaqtorSi, romelic 

aRwerilia sapatento ganacxadSi. Termuli reaqtori warmoadgens 

infrawiTeli sxivebis wyaros, romlis intensioba izrdeba specialuri 

amreklebiT da zrdis fotodisociaciis efeqturobas. marTalia, 

konstruqciis gamoqveyneba ar iqneba mizanSewonili (is daculia 

Sesabamuisi patentiT), Tumca mecnieruli naSromebis gamoqveyneba 

gogirdwyalbadis fotodisociaciis kvlevaze saWiroa. 
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Catarebuli kvlevebis Sedegad Seiqmneba sawarmoo danadgaris 

modeli, ganxorcieldeba misi optimizacia da dadgindeba wyalbadidan 

eleqtruli energiis miRebis ekonomiuri efeqturoba. amasTanave, 

mniSvnelovania sufTa gogirdis miReba da siRrmul wylebSi gaxsnili 

mZime metalebis gamoyofis SesaZleloba.  

meTodis efeqturoba mkveTrad gaizrdeba, Tu wylis amoReba iseT 

siRrmeebidan moxdeba, sadac gogirdwyalbadi Txevad mdgomareobaSi 

imyofeba da wyalTan narevs qmnis. 

radgan zRvis siRrmeebSi wylis temperatura zamTarsa da zafxulSi 

daaxloebiT 8_9 oC-ia, gogirdwyalbadiani wylis amoRebiT da 60 oC-mde 

gaTbobiT yoveli litri wylidan daaxloebiT 3 l airovani 

gogirdwyalbadi gamoiyofa.   

mosalodnelia, rom Savi zRvis siRrmeebSi maRali wnevebis gamo 

gogirdwyalbadi Txevad mdgomareobaSia da wyalTan narevs qmnis. 

SesaZloa fskeris maxloblobaSi gogirdwyalbadis tbebic ki iyos, rac 

mniSvnelovnad gazrdida gogirdwyalbadis mopovebis efeqtianobas..  

Savi zRvis siRrmeebidan gogirdwyalbadiT mdidari wylis amoRebis 

problemis gadawyvetiT dainteresebulia Savi zRvispira yvela qveyana. 

wylis amoRebis procesi garTulebulia amoRebisas wylidan 

gogirdwyalbadis nawilis gamoyofis gamo (warmoiqmneba airis buStebi, 

rac wylis tumboebis muSaobas aferxebs). maqsimaluri siRrme, saidanac 

2003 wels amerikelebma specialuri WurWliT wyali amoiRes, Seadgens 1350 

metrs. Cveni proeqtis mizania nebismieri siRrmidan Savi zRvis wylis 

amoRebis martivi meTodis Seqmna da aprobacia.   

cnobilia Savi zRvis siRrmuli wylebis amoRebis ramdenime meTodi 

gogirdwyalbadis Semdgomi dawvis mizniT. Sedegad miiReba 

gogirdwyalbadis mJava da siTburi energia. 

aRniSnuli meTodebis naklia gogirdwyalbadis wylidan gamoyofis 

danadgaris sirTule da araekonomiuroba, rac maRal-voltiani 

eleqtronikis gamoyenebis aucileblobasTanaa dakavSirebuli. amasTanave, 

amoRebis procesSi gogirdwyalbadis Semcveli wyali atmosferosTan 

uSualo SexebaSia, xolo gogirdwyalbadis dawviT miiReba gogirdis 

mJava, rac ekologiur problemasTanaa dakavSirebuli. 
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siRrmuli wylis amRebis meTodebidan yuradRebas imsaxurebs 

i.varsavskis meTodi [2] romelic Seicavs zedapirze gogirdwyalbadis 

Semcvel wylis amoRebas, misgan gogirdwyalbadis gamoyofas da mis 

Semdgom elementebad dayofas. 

meTodis naklia gogirdwyalbadiT mdidari wylis uSualo Sexeba 

atmosferos haerTan da daSlisTvis eleqtrolizeris gamoyenebis 

aucilebloba, rac eleqtroenergiis did danaxarjebs iwvevs.  

amrigad, samuSaos mizania bunebrivi wyalsacavebidan 

gogirdwyalbadiT mdidari wylis haerTan kontaqtis gareSe amoReba da 

misi wylidan gamoyofa da misi Semdgomi daSla mzis energiis 

gamoyenebiT, wyalbadis, sufTa gogirdisa da mZime metalebisa da 

mineralebiT mdidari wylis misaRebad. 

damuSavebulia ramdenime meTodi, romelic uzrunvelyofs siRrmuli 

wylis efeqtur amoRebas nebismieri siRrmidan. 

sur.3-ze naCvenebia siRrmuli wylis amoRebis umartivesi sqema, 

romelic gamoyenebuli iyo Cvens mier 2010 wels baTumis akvatoriaSi 200 m 

siRrmidan wylis amosaRebad. Catarebulma eqsperimentebma daadgines 

meTodis efeqturoba, romlis upiratesobebi dadasturebulia 

saqarTvelos patentiT [3].  

aRniSnul meTodSi siRrmuli wylis amoReba ganxorcielda  wylis 

tumbos gamoyenebis gareSe WurWelSi arsebuli wylisa da zRvis doneTa 

Soris sxvaobis miRweviT, rac saWiro wnevaTa sxvaobas qmnis, raTa 

nebismieri siRrmidan amoRebul iqnas gogirdwyalbadis Semcveli wyali. 

mniSvnelovania, rom am meTodiT SesaZlebelia, rom danadgari 

mdebareobdes zRvis napirTan uSualo siaxloves, xolo zRvis 

siRrmeebisken wylis gamtari nebismieri drekadi milsadeni CaSvebuli 

iyos im siRrmemde, saidanac saWiroa wylis amoReba. aRsaniSnavia, rom 

nebismier siRrmeze, miuxedavad iq arsebuli Zalze maRali wnevebisa, wneva 

milsadenis Sida da gare nawilSi gawonasworebuli iqneba da is mxolod 

milsadenis kedlis dapresvas gamoiwvevs. amdenad, wylis amosaRebad 

nebismieri nivTierebis drekadi mili SeiZleba gamoviyenoT. 
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Semdgom aRniSnuli meTodi gaumjobesda da miRweuli iqna siRrmuli 

wylis sruli izolacia atmosferos haerTan. am mizniT gamoyenebuli iqna 

danadgari, romelic mocemulia sur. 3-ze.  

 

 

sur.3. siRrmuli wylis amoRebis danadgari. 

 

danadgaris muSaobis principuli sqema mocemulia nax.4-ze  

 

nax. 4. siRrmuli wylis amorebis danadgaris sqema.  
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danadgari Sesdgeba manometriani WurWelisagan (1), haeris vakuumuri 

tumbosgan (2), wylis tumbosgan (3) da onkaniani milebisgan. danadgari 

muSaobs Semdegnairad: 

dasawyisSi wylis onkanebi (4) da (6) daketilia, ixsneba haeris onkani 

(5) da haeris tumbos (2) daxmarebiT WurWeli (1)-dan maqsimalurad 

amoitumbeba WurwelSi arsebuli haeri. Amotumbvis Semdeg iketeba haeris 

onkani (5) da ixsneba siRrmul wylebTan damakavSirebeli onkani (4). 

Sedegad, zRvidan amosuli siRrmuli wyali mili (7)-dan gadadis mimReb 

WurWelSi (1) ise, rom mas haerTan Sexeba ara aqvs. Wylis amosvlas 

ganapirobebs wnevaTa sxvaoba zRvis zedapirsa da WueWels Soris. 

WurWelSi wylis SesvlasTan erTad, wylis nawilobrivi aorTqlebis 

gamo, TandaTan mcirdeba wnevaTa sxvaoba da Sesabamisad mcirdeba wylis 

nakadi milidan (7). Semcirebis process vakvirdebiT manometriT. wylis 

nakadis gazrdis mizniT ixsneba wylis (6) an haeris (5) onkanebi. am 

onkanebiT miiRweva haeris saWiro wneva WurwelSi (daaxloebiT 0,4-0,5 atm). 

danadgarze miRebulia Sesabamisi patenti [3].  

mniSvnelovania, rom WurWelSi wyls aorTqleba amcirebs masSWi 

arsebuli wylis temperaturas, rac xels uSlis gogirdwyalbadis 

wylidan gamoyofas. Sasurvelia, rom WurWelSi wylis temperatura ar 

aRematebodes zRvis siRrmeSi arsebul temperaturas. saWiroebis 

SemTxvevasi WurWeli (1) garedan unda gacivdes. 

WurWelidan tumbo (3)-iT gamodevnili wyali inaxeba specialur 

cvladi moculobis WurWelSi, romelzec miRebulia patenti [4]. WurWlis 

Sida movuloba cvladia da dasawyissi misgan haeria amotumbuli. Amdenad, 

am cvlad moculobas mxolod siRrmuli wyali avsebs.   

danadgari gogirdwyalbadiT mdidari wylis zRvis napiridan 

amoRebis SesaZleblobas gvaZlevs sur. 5-ze mocemuli sqemiT. am 

SemTxvevaSi mimRebi danadgari ganTavsdeba zRvis napirze da grzeli 

miliT daukavSirdeba zRvis im adgils, sadac gogirdwyalbadiT mdidari 

zRvis wyalia. am SemTxvevaSic danadgaris muSaobis principi igivea, Tumca 

cvladi moculobis WurWeli warmoadgens specialurad mowyobil avzs, 

romlis cvlad nawilSi siRrmuli wylis arda grovdeba 

gogirdwyalbadis airi da wylis orTqli. maT haerTan Sexeba ara aqvT  
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sur. 5. siRrmuli gogirdwyalbadis Semcveli wylis amoRebis, misgan 

gogirdwyalbadis gamoyofisa da Semdgomi daSlis danadgaris sqema.   

 

cnobilia, rom Savi zRvis wylis masas yovelwliurad ematebs 

gogirdwyalbadis raodenoba, romelic 9,5 milion tonas aRwevs. radgan 

saukunis ganmavlobaSi gogirdwyalbadiani wylisa da gogirdwyalbadisa-

gan sufTa wylis gamyofi fena mniSvnelovnad ar icvleba, unda 

arsebobdes meqanizmi, romelic gogirdwyalbadis wliur namats 

akompensirebs. Tu mxedvelobaSi miviRebT im eqsperimentul faqts, rom 

gogirdwyalbadis fena maqsimalur simaRleze gazafxulze amodis, xolo 

Sermodgomaze fena maqsimalurad dabla eSveba, unda vivaraudoT, rom 

donis mdebareobis cvlileba mzis sxivebis intensivobiT da dRis 

xangrZlivobiT ganisazRvreba 
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amrigad savaraudoa, rom Sav zRvaSi saukunovani wonasworoba 

gogirdwyalbadian wyalsa da gogirdwyalbadisagan Tavisufal zeda fenis 

wyals Soris gadamwyvet rols asrulebs mzis sxivebiT gamowveuli 

gogirdwyalbadis fotodisociacia wyalSi.   

Cvens mier damuSavebuli siRrmuli wylis amoRebis meore meTodi 

eyrdnoba hermetulad daxSul WurWelSi atmosferul wnevasTan 

SedarebiT ufro dabali wnevis miRebaze, rac aseve uzrunvelyofs wylis 

nebismieri siRrmidan amoRebis SesaZleblobas (sur. 6). 

 

 

sur. 6. siRrmuli wylis amoRebis me-2-e meTodi.  

 

aRniSnul meTodSi hermetul WurWelSi (1) dabali wneva miiReba 

kompresoriT (7), rac aiZulebs siRrmul wyals milsadeni (3)-iT Sevides 

WurSelSi. wurWelSi moTavsebulia gamaxurebeli (2), rac acxelebs 

gogirdwyalbadis Semcvel wyals, ris Sedegadac wylidan gogird-

wyalbadis airi gamoiyofa. gogirwyalbadisagan gamonTavisuflebuli 
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wyali WurWlidan wylis tumbo (5)-iT specialur Semkreb avzSi gadadis. 

radgan gogirdwyalbadi 10 atmosferos zeviT Txevad mdgomareobaSi 

gadadis, gogirdwyalbadis mimReb WurWelSi (9) gogirdwyalbadis airis 

saWiro wneva kompesoris (7) daxmarebiT miiReba.   

aRniSnuli meTodis upiratesoba imaSi mdgomareobs, rom wylis 

amoReba da misgan gogirdwyalbadis gamoyofa erTi danadgariT xdeba. 

aRniSnuli danadgari mocemulia nax. 6-ze.  

rogorc avRniSneT, Cvens mier warmodgenili wyalbadisa da gogirdis 

miRebis meTodi emyareba mzis sinaTliT gogirdwyalbadis fotodisocia-

cias, rac gansakuTrebiT efeqturia zafxulis periodSi da ganapirobebs 

wyalbadisa sufTa gogirdis miRebis maRal ekonomikur efeqturobas. 

amasTanave, warmodgenil meTodSi gamoyenebulia wyalsacavis 

siRrmeebidan gogirdwyalbadisa da wylis narevis amotumbvis meTodi, 

dafuZnebuli hermetul WurWelSi airTa narevis wnevis SemcirebiT.    

Cvens mier damuSavebulia gogirdwyalbadiani wylis amoRebis axali 

meTodi, romelic Cvens mier dapatentebulia [3] aRniSnuli meTodiT 

amoReba SesaZlebelia nebismieri siRrmidan da ar saWiroebs wylis 

tumbos gamoyenebas. wylis tumbo gamoiyeneba mxolod gogirdwyal-

badisagan ganTavisuflebuli wylis zRvaSi dasabruneblad an saxva 

wyalsacavis Sesaqmnelad. 

aRsaniSnavia, rom maqsimaluri siRrmeebidan wylis amoReba da misi 

qimiuri analizi SesaZleblobas iZleva dadgindes gogirdwyalbadis 

koncentraciis cvlileba siRrmis mixedviT, rac jer-jerobiT saTanado 

sizustiT ar aris dadgenili. aRniSnuli samuSaoebi Catardeba firma 

`gammaSi~ da @Sedegad dadgindeba optimaluri siRrme, saidanac unda iqnas 

amoRebuli gogirdwyalbadi misi Semdgomi disociaciisa da energetikaSi 

wyalbadis gamoyenebis mizniT. gogirdwyalbadis molekulis STanTqmis 

speqtri gviCvenebs intensiur STanTqmas infrawiTel ubanSi, 

gansakuTrebiT 4000 sm-1 sixSireze (sur. 7). amdenad, gogirdwyalbadis 

fotodisociaciis meTodi SeiZleba gamoyenebul iqnas sufTa gogirdisa 

da wyalbadis misaRebad.   
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sur. 7. gogirdwyalbadis molekulis STanTqmis speqtri. 

 

gogirdwyalbadis wylidan gamoyofis Semdeg daiwyeba eqsperimentebo 

gogirdwyalbadis fotodisociacis Sesawavlad firma `gammas~ qimiur 

laboratoriaSi. amasTanave mosalodnelia, rom wyali Seicavs ara marto 

biologebisTvis saintereso baqteriebs, aramed mraval mZime metals, 

romelic did siRrmeebze ileqeba da SesaZloa dadges maTi wylidan 

gamoyofis aucilebloba 

unda aRiniSnos, rom Cvens mier miRebul patentSi [4] 

SemoTavazebulia disociaciis fotonuri daSlis meqanizmi specialuri 

Termuli Rumelis gamoyenebiT, sadac realizebuli iqneba vertikaluri 

temperaturuli gradienti da gamaxureblis mier gamosxivebuli 

infrawiTeli gamosxovebis Semkrebi. mosaldnelia nawilobriv mzis 

energiis gamoyeneba.  

aRsaniSnavia gogirdwyalbadis molekulis disociaciis energiis 

mcire sidide (wylis molekulisgan gansxvavebiT), rac mzis sxivebiT 

fotodisociaciis SesaZleblobas ganapirobebs. gasaTvaliswinebelia 

gogirdwyalbadis dabali xsnadoba wyalSi maRal temperaturebze. 

gogirdi Cveulebriv temperaturebze myari kristaluri yviTeli 

feris nivTierebaa, romelic 400оС-ze Txevadia, xolo 444,6оС duRs. 

gogirdi wyalSi cudad ixsneba. 
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2010 wlis seqtemberSi baTumis akvatoriaSi aRniSnuli danadgariT 

amoRebuli iqna zRvis wyali 200 m siRrmidan. yovel litr wyalSi 0.15 mg 

gogirdwyalbadi aRmoCnda. es pirveli Sedegia, romelic momavali 

eqsperimentebiT unda Seivsos. gansakuTrebiT mniSvnelovania 

gogirdwyalbadis raodenobis dadgena sxvadasxva siRrmeebze, 

xelmowerilia memorandumi baTumis sazRvao akademiasTan erToblivi 

samuSaoebis Catarebis mizniT. 

rogorc mecnieruli, ise praqtikuli gamoyenebis TvalsazrisiT didi 

mniSvneloba aqvs specialuri hermetiuli kameris Seqmnas gogirdwyal-

badis maRalefeqturi fotoionizaciis mizniT. fotodisociaciis 

efeqturobis gazrda SeiZleba miRweul iqnas infrawiTeli gamosxivebis 

rezonatoris SeqmniT da gogirdwyalbadis airis wnevis mniSvnelovani 

gazrdiT. radgan gogirdwyalbadis airi 10 atmosfrulze met wnevaze 

Txevad mdgomareobaSi gadadis, saWiroa Seiqmas specialuri sakani, sadac 

uzrunvelyofili iqneba 10 atmosferomde airis wneva absoluturad 

hermetiul WurWelSi (radgan gogirdwyalbadis airi uaRresad momwamlavi 

nivTierebaa). 

amJamad mimdinareobs aseTi sakanis Seqmna da misi gamocda. 

danadgaris principialuri sqema mocemulia nax.8-ze  

 

nax. 8. gogirdwyalbadis fotodisociaciis danadgaris 

principialuri sqema.    
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danadgari warmoadgens mkvriv korpuss (1), romelSic moTavsebulia 

infrawiTeli gamosxivebis wyaro (4), optikur rezonators (2) da damcav 

korpuss (6). danadgarSi Sedis miliT (11) airovani gogirdwyalbadi (wylis 

orTqlTan erTad), xvdeba rezonatoris areSi da iSleba gogirdad da 

wyalbadad. Wyalbadi specialuri filtris (5) gavliT gadadis gare 

sakanSi (6) da tumbo (8)-s daxmarebiT gadadis wyalbadis SemkrebSi. 

disociaciis Sedegad miRebuli gogirdi miliT (17) gamodis gogirdis 

Semkreb avzSi. mniSvnelovania, rom fotodisociaciis sakanSi arsebuli 

temperaturuli gradientis gamo, gogirdi airovani mdgomareobidan 

gadadis Txevad mdgomareobaSi. Danadgarze miRebulia `saqpatentis~ 

dadebiTi daskvna. amJamad mimdinareobs eqsperimentuli danadgaris Seqmna, 

romelic naCvenebia nax.9-ze: 

 

 

 

sur. 9. gogirdwyalbadis fotodisociaciis danadgari  

 

gogirdwyalbadiT mdidari wylis amomRebi danadgari aris baTumis 

saxelmwifo sazRvao akademiaSi, xolo gogirdwyalbadis fotodisocia-

ciis danadgari imyofeba soxumis fiziko-teqnikur instirutSi. 
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mimdinare wlis agvistoSi baTumSi Catarda ori eqspedicia 

gogirdwyalbadiT mdidari siRrmuli wylis amosaRebad. 18 agvistos 

zRvaSi gasvla warumatebeli iyo (TevzsaWeri seineris Zrava gadaxurda 

daukan sabuqsiri gemiT davbrundiT), 21 agvistos ki eqspedicia warmatebiT 

damTavrda. 

siRmuli wylis amoRebis regioni avirCieT mwvane koncxi-qobuleTi- 

Caqvi, radgan S3mdgom napiridan gogirdwyalbadis amoRebisTvis swored am 

regionSia napirTan axlos 10-16km-is farglebSi) didi siRrmeebi (400-600 m). 

eqspedicia mimdinareobda 8 saaaTis ganmavlobaSi  

seineris sawyisi mdebareoba siRrmuli wylis amosaRebad iyo: 

41o46’100” W;  41o32’620” (mwvane koncxis gaswvriv). 

Sav zRvaSi arsebuli Zlieri dinebebis gamo wylis amtumbvis 

dasawyisisTvis gemis koordinatebi gaxda: 

41o46’100” W;  41o32’620”. 

amotumbvis damTavrebisas: 

41o48’568” W;  41o36’334”. 

amrigad, wylis amoRebis procesSi gemi 4-5 km-iT kilometriT 

gadaadgilda. Miuxedavad amisa, wylis Semadgenlobis cvlileba ar 

momxdara, radgan CaSvebul milSi wylis ganawileba siRrmeebis mixedviT 

ganpirobebulia siRrmuli wyliT, romelic milis CaSvebis dros iyo da 

milis Semdgomi gadaadgileba milSi ukve Sesul wyalze gavlenas ar 

moaxdenda. aRsaniSnavia, rom wylis Semadgenlobaze gavlenas arc 

horizontisadmi milis daxrilobis kuTxec zegavlenas ar axdens.  

zRvaSi CavuSviT 1 duimis diametrisa da 600 m sigrZis mqone mili. 

Eqspediciam Semdegi sayuradRebo Sedegi mogvca: 

1. zRvis wylis amoRebis siCqarem 600 v milis SemTxvevaSi Seadgina 

0,3-0,4 lit./wT. maSin, rodesac napirze Catarebuli cdebis 

monacemebiT 10 m sigrzis miliT wylis amoRebis siCqare iyo       

4-5 lit./wT. es miuTiTebs milSi wylis gavlis winaaRmdegobas da 

ufro didi diametris (2-5 duimi) gamoyenebis aucileblobas, 

gansakuTrebiT siRrmis gazrdisas. 

2. wylis amoRebis procesSi siRrmul wyals ara aqvs atmosferos 

haerTan Sexeba da saWiroa WurWlebSi gadasxmisas da wylis 
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Senaxvis dros wyali haeris Jangbadis zemoqmedebisagan 

maqsimalurad davicvaT, raTa Jangbadi reaqciaSi ar Sevides 

wyalSi arsebul gogirdwyalbadTan.     

 

Zalze mniSvnelovania, rom garda gogirdwyalbadisa, Savi zRvis 

fskerze aRmoCenda meTani, romelic organuli materiis daSlis Sedegia. 

zRvis siRrmeebidan amoRebuli gazohidratebi yinulis natexebs gvagonebs, 

romlis Signit 98 %-mde meTania. 

gazohidrati Taviseburi yinulia, romlis Sesaqmnelad yinva araa 

aucilebeli. isini iqmneba garkveuli wnevisa da temperaturis pirobebSi, 

swored iseTi, rogoric Savi zRvis fskerzea 700 metr siRmeze. mis 

SemadgenlobaSi Sedis yinulSi CaWerili meTani. Misi gamonTavisebis gziT 

erTi kubometri `Tbili yinulidan~ 200 kubometri meTani gamoiyofa.is, 

rom bunebrivma gazma SeiZleba wyalSi Seqmnas myari SenaerTebi – 

hidratebi, kargad aris cnobili. garegnulad da fizikuri TvisebebiT 

isini Zalze Camohgavs yinuls. aRmoCnda, rom gazohidratebis 

elementaruli ujredebis kristaluri meserebi warmoadgens geometriul 

figurebs – dodekaedrebs da poliedrebs. maTi ConCxi Sedgenilia wylis 

molekulebisagan. am 6 wylis molekulisagan Sedgenili ConCxis SigniT 

moTavsebulia gazis erTi molekula. 

dadgenilia, rom meTanis hidrati, rogorc wesi, didi raodenobiT 

Seicavs naxSirbads. kvlevebma aCvenes, rom meTanis hidrati, romelic aris 

zRvis donis pirvel 600 metrian SreSi, moicavs 10 milioni wlis 

geologiur periods. am SreSi orjer meti naxSirbadia, vidre 6000 metr 

siRrmeze mdebare tradiciul wyaroebSia, romelis geologiuri asaki 500 

milion wels Seadgens. 

 

 

daskvna. 

Savi zRvis gogirdwyalbadidan wyalbadis miRebis iafi meTodi 

mniSvnelovnad gaaumjobesebs ara marto qveynis ekologiur garemos, 

aramed Seqmnis energetikis axal wyaros, rac eonomikis aRmavlobisTvis 

Zalze saWiroa. ekonomiuri efeqti miiReba agreTve sufTa gogirdis 
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realizaciis Sedegad da mZime metalebiT mdidari siRrmuli wylebidan 

gamoyofili metalebis msoflio bazarze realizaciis Sedegad. mxolod 

sufTa gogirdis fasi msoflio bazarze aRwevs 50 aSS dolars, xolo 

wyalbadis, rogorc sawvavis fasi mniSvnelovnad gadaaWarbebs Sesabamisi 

Tbounarianobis mqone moculobis navTobis Rirebulebas.    

gansakuTrebiT mniSvnelovania, rom wyalbadis dawvis Sedegad 

miiReba wylis orTqli. amrigad, wyalbadis sawvavad gamoyenebisas 

gamoricxulia atmosferos dabinZureba momwamvleli nivTierebebiT 

(avtomobilis Zrava gamohyofs 45 toqsikur niTierebas (maT Soris 

kancerogenulsac), gamoricxulia wyalbadis dagroveba atmosferoSi da 

sxva. wyalbadis woniTi Tbounarianoba (28630 kkal/kg) 2.8-jer aRemateba 

benzinis analogiur maCvenebels. yvelaferi es wyalbads SeuZlia 

Secvalos benzini, navTobi, bunebrivi gazi, qvanaxSiri da gaxdes momavali 

energetikis safuZveli.  

mniSvnelovania, rom siRrmuli wylis amoRebisa da misi 

gadamuSavebisa da Senaxvis mTeli procesis ganmavlobaSi siRrmuli wyali 

mTlianad izolirebulia atmosferos haerTan SexebasTan da JangbadTan 

reaqcia gamoricxulia. Amdenad, amoRebuli siRrmuli wyali im 

mdgomareobaSia, raSic is zRvaSi imyofeboda (maRali wnevis garda). Es 

faqti Zalze mniSvnelovania wylis qimiuri da biologiuri analizebis 

Catarebis dros, rac adre miuRweveli iyo.  

proqtis dasrulebis Sedegad miiReba danadgari, romelic mTlianad 

ganlagebuli iqneba zRvis napirze, sadac moxdeba wylis degazacia da 

miRebuli gogirdwyalbadis disociacia (gansxvavebiT msoflio praqtikaSi 

miRebuli meTodebisa, sadac wylis amoReba mcurav saSualebebze 

dadgmuli tumboebis saSualebiT xdeba).  

axali teqnologiuri danadgarebis Seqmna savsebiT realuria da is 

savsebiT daculi iqneba zRvis Stormebisgan. wylis degazaciisa da 

nawilobriv fotodisociaciis procesSi gamoyenebuli iqneba mzis sxivebis 

energia. mniSvnelovania, rom danadgarda mTeli sistema ganlagdeba zRvis 

napiras, xmeleTze, xolo zRvis siRrmeSi CaeSveba drekadi milsadeni. 

   mosalodnelia, rom warmodgenili proeqtis maRalefeqturoba 

daainteresebs mraval firmasa da koncerns, romelic energetikuli 
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problemebiTaa dakavebuli da amasTanave, eqneba farTo mxardaWera 

garemos ekologiis gaumjobesebiT dainteresebul organizaciebs mTels 

msoflioSi miTumetes iaponiaSi momxdari atomuri eleqtrosadgurebis 

katastrofebis fonze. 
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