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reziume 

mineraluri nedleulis resursebis efeq­
turi gamoyenebis saqmeSi mniSvnelovani roli 
eniWeba bioteqnologiuri meTodis gamoyene­
bas. misi meSveobiT SeiZleba gadawyvetil iqnes 
iseTi sakiTxebi, rogoricaa liTonuri da aral­
iTonuri mineraluri nedleulis mopovebis da 
gadamuSavebis problemuri sakiTxebi. am te­
qnologiis gamoyeneba ganapirobebs wiaRiseulis 
maragebis zrdas, uzrunvelyofs nedleuli­
dan sasargeblo komponentebis miRebis siiafes 
da amasTanave mniSvnelovnad amcireben gare­
moze mavne zemoqmedebis efeqts da uzrunve­
lyofs rig ekologiuri problemebisgadaWras. 
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logia, maragebi.

******

mrewvelobis mzardi intensifikacia iwvevs 
mineralur nedleulze moTxovnilebis zrdas, 
rac Tavis mxriv ganapirobebs axali teqnolo­
giebis da meTodebis SemuSavebas da maTi danerg­
vis aucileblobas zogadad da maT Soris samTo-
mompovebel da gadamamuSavebel mrewvelobaSi.

ukanaskneli meoTxedi saukunis ganmavlobaSi 
msoflioSi ferad metalebze moTxovnileba or­
jer da metad gaizarda, analogiurad SeiZleba 
Sefasdes sxva nedleulze moTxovnaTa zrdis 
dinamika. teqnikisa da teqnologiebis uwyeti 
srulyofac ki ver  gamoricxavs mineraluri 
nedleulis amoRebis sirTules da  dabalefeq­
tianobas da Sesabamisad maRal danakargebs, 
rogorc sabados pirobebSi aseve samTo-gamam­
didrebel da  gadamamuSavebel fabrikebSi. es 
ki ganapirobebs ori uaryofiTi faqtoris arse­
bobas: erTia sasargeblo mineraluri nedleu­
lis maragebis Semcireba da meore ekologiuri 
pirobebis faqtoris, narCenebis da kudebis 
sacavebis warmoSoba.

samTo-mopovebiTi warmoebis intensifikacia 
iwvevs aseve iseTi sabadoebis raodenobis Sem­

cirebas, romelTa damuSaveba tradiciuli te­
qnologiebiT rentabeluria da dRis wesrigSi 
dgeba Raribi da Znelad damuSavebeli sabadoeb­
is eqspluataciis aucilebloba.

aseT pirobebSi erT-erTi progresuli da 
efeqtur saSualebad wrmoCindeba bioteqnolo­
giuri meTodi, romelic damyarebulia cocxali 
organizmebis, baqteriebis, cxovelmyofelobis 
procesis gamoyenebaze zogierTi mineraluri 
nedleulis saxeobis transformirebaSi.

bioteqnologiis gamoyenebas sakmaoddidi 
xnis istoria aqvs. jer kidev me-18 saukuneSi 
espaneTSi SeeZloT amoeRoT spilenZi maRaros 
wylebidan, romelic moedineboda miwisqveSa 
gamonamuSevrebidan, xolo me-20 saukunis da­
sawyisSi igive espaneTSi, erT-erT maRaroSi 
(rio-tinto) gamoyenebuli iqna Raribi madne­
bidan spilenZis gamotutvis (gamoyofis) meTodi 
xsnarebis meSveobiT. SemdgomSi aRniSnuli me­
Todi gavrcelda aSS-Si, kanadaSi, meqsikasa da 
sxva qveynebSi, Tumca TviT meqanizmi gardaqm­
nisa, romelsac adgili aqvs madanSi baqteriebis 
cxovelmyofelobis zegavleniT didxans rCebo­
da ucnobi.

unda aRiniSnos, rom praqtikaSi mikroorgan­
izmebi Cven gvainteresebs ara marto maTi sao­
cari cxovrebis wesis gamo, aramed ufro pro­
zauli, ekonomikuri kuTxiTac, kerZod maTi 
daxmarebiT miRebuli iqnes  liTonebi da sxva 
naerTebi iafad da didi raodenobiT. aqedan 
gamomdinare mineraluri nedleulis  gada­
muSavebis Tanamerove meTodebs Soris bioteqno­
logias erT-erTi mniSvnelovani adgili eniWeba.

TiTqmis oTxi aTeuli wlis istoria aqvs bi­
oteqnologiuri meTodis Seswavlas da gamoy­
enebis mimarTulebebiT warmoebul samuSaoebs. 
al. TvalWreliZis mineraluri nedleulis in­
stitutis bioteqnologiur kvlevebis ganyo­
filebaSi. aq Sesrulda da grZeldeba kvleviTi 
samuSaoebi madneuli da aramadneuli sasarge­
blo wiaRiseulis kompleqsuri da bioteqnolo­
giuri gadamuSavebis teqnologiebis SemuSavebis 
mimarTulebiT. kerZod, Seswavlil iqna saqarT­
velos feradi da keTilSobili liTonebis Sem­
cveli sulfiduri madnebidan da narCnebidan, 
aseve  spilenZ-TuTiis ZneladdasamuSavebeli 
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madnebidan seleqciuri koncentratis miRebis 
SesaZlebloba, spilenZisa da oqros Semcveli, 
balansgareSe da mcire moculobis sabadoebis 
sulfiduri madnebidan sasargeblo komponen­
tebis amoRebis teqnologiebis SemuSavebis mima­
rTulebiT. aseve manganumis Raribi madnebidan , 
gamamdidrebeli fabrikis kudebidan da Slame­
bidan manganumis miRebis  bioteqnologiuri me­
Todis gamoyenebis SesaZleblobebi, organuli 
(navTobi, navTobproduqtebi) da araorganuli 
(mZime, metalebi) naerTebiT dabinZurebuli ni­
adagebisa da Camdinare wylebis gawmenda mik­
robiologiuri procesebis gamoyenebiT, ferad 
liTonTa Semcveli sulfiduri  madnebis flo­
taciis procesis intensifikaciisaTvis  biote­
qnologiis  gamoyenebis SesaZleblobis dadgena, 
SemuSavda da praqtikulad savele pirobebSi 
danergili iqna eweri niadagebis  orSetinuri 
warmonaqmnebis daSlis teqnologia mikrobuli 
kompleqsebis saSualebiT.

mimdinareobs samuSaoebi agromineralebis 
resursebis gamoyenebisaTvis soflis meurneo­
bisaTvis saWiro sasuqebis da humaturi stome­
latorebis misaRebad.

arsebuli da bevri axali teqnologia, rom­
lebic eyrdnobian tradiciul meTodebs umetes 
wilad energotevadi procesebia da Sesabamisad 
miRebuli produqtis TviTRirebulebac maRal­
ia, xolo  rac Seexeba bioteqnologiur meTods 
ZiriTadSi dakavSirebulia  baqteriuli garemos 
funqcionirebis marTvaze, moiTxovs nakleb da­
naxarjebs da miRebuli produqciac 1,5-2-jer 
iafia. garda energotevadobisa da siZvirisa 
samTo-gadamamuSavebel teqnologiaSi xSirad 
gamoiyeneba mavne komponentebi. ase magali­
Tad oqros amoRebisas sulfiduri madnebidan 
tradiciulad gamoyenebulia cinirebis meTo­
dad, rac TavisTavad  dakavSirebulia garemoze 
arasasurveli ekologiuri zemoqmedebis pro­
cesebTan. amJamad mizanSewonilad aris miCneuli 
misi Secla.

iseTi qveynebisaTvis, romelTac mwiri miner­
aluri nedleulis  baza gaaCnia, gansakuTrebiT 
aqtualuri xdeba arebuli maragebidan sasarge­
blo kompaniebis maqsimaluri amoRebis Sesa­
Zleblobebis mqone teqnologiebis SemuSaveba, 
amasTan teqnologiuri sabadoebis gamoyeneba 
da TviT dabadkondiciuri  da rTulad dasa­
muSavebeli resursebis aTvisebac. am qveynebis 
rigs ganekuTvneba saqarTveloc. am SemTxvevaSi 
aqtualuri xdeba bioteqnologiis ganviTareba 
da mis intensiuri CarTva mineraluri nedleu­
lis gadamuSavebis teqnologiur sqemebSi.

am mimarTulebiT prioritetebad SeiZleba 
dasaxuli iqnas madneulis spilenZ-polimeta­
luri sabado, sadac uSualod baqteriuli gamo­
tutva SeiZleba gamoyenebuli iqnas spilenZis 

arakondiciuri da Znelad gasamdidrebel  mad­
nebisaTvis. garda amisa SeiZleba perspeqtiuli 
iyos spilenZ-TuTiis dasawyobebuli madnebis 
gadamuSaveba, romelic dReisaTvis Tavisi Zne­
ladgamdidrebadobis gamo miCneulia, rogorc 
ekonomikurad ararentabelur mimarTulebad.

msoblio bazarze oqros fasis ganuxrelma 
matebam amasTan oqroTi mdidari sabadoebis 
ricxvis Semcirebam gazarda interesi misi amoRe­
bisa iseTi nedleulidan, romlis gadamuSavebac 
adre  ararentabelurad iTvleboda. maT Soris  
CvenTan aRsaniSnavia madneulis sabados sam­
Togamamdidrebeli warmoebis kudebi, romelTa 
uzarmazari maragebia dagrovili kudsacavebSi 
(36mil.t)  romelic Seicavs 17-20t oqros, 150-
175t vercxls, 50-70 aTas tona spilenZs da 
sxva metalebs (Zn, Se, Te, Cd)  bioteqnologiis 
(biohidrometalurgiis) gamoyeneba saSualebas 
gvaZlevs aRniSnuli resursis aTvisebisaTvis. 
aqtiurad SeiZleba gamoyenebuli iqnas biote­
qnologiuri meTodi qvanaxSiris sabadoebSic, 
romlis ZiriTadi resursebi saqarTveloSi war­
modgenilia tyibuli-Saoris sabadoTi. romelic 
xasiaTdeba rTuli samTo-geologiuri da sam­
To-teqnologiuri pirobebiT, rac ganapirobe­
bulia sqeli, Zlier Seaxloebuli fenebiT, 
daxris kuTxis, Cawolis didi siRrmiTa da ga­
zianobiT. gazianoba warmoadgens erT-erT did 
xelisSemSlel pirobas sabados usafrTxo eqs­
pluataciis saqmeSi. bioteqnologiuri meTodis 
gamoyeneba qmnis saSualebas moxdes Saxtebis ga­
zuri reJimis regulireba. iqmneba SesaZlebloba 
qvanaxSiris mopovebis ultaTanamedrove te­
qnologiebSi CarTuli iqnas bioteqnologia ker­
Zod qvanaxSiris  metamorfirebis procesSi nax­
Sirwylebad (gazebad) an Txevad formebad maTi 
Semdgomi tranporirebiT zedapirze. analogi­
uri teqnologia SeiZleba gamoyenebuli iqnas 
aseve axalcixis muranaxSirebis sabadoze. igive 
SeiZleba iTqvas feradi da iSviaTi liTonebis  
sabadoebis mopovebis teqnologiebis SemuSave­
baSi bioteqnologiis gamoyenebis Sesaxeb. ase 
magaliTad saqarTveloSi (aWara) mravladaa 
feradi da iSviaTi metalebis gamadnebebi (sx­
vadasxva ZarRvuli warmonaqmnebi) romlebSic 
madniani elementebi warmodgenilia spilenZiT, 
tyviiT, gvxvdeba agreTve oqro da vercxlic. 
aseve arsebobs aluminis sabadoebi. am sabadoeb­
is (ZarRvebis) bunebrivi Semadgenloba da Cawo­
lis formebi mravalferovani da rTulia. amde­
nad maT mimarTebaSi bioteqnologiis gamoyeneba 
gansakuTrebiT aqtualur rols iZens. aqtiurad 
SeiZleba bioteqnologiis gamoyeneba iseTi te­
qnogenuri sabados  resursebis aTvisebaSi, ro­
goricaa Cordis barit-kalcitebis narCenebi, 
tyibulis sabados da samTo-gamamdidrebeli 
fabrikis narCenebis resursebis gamoyenebi­
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saTvis. pirvelidan SesaZlebeli xdeba barit-
kalcituri da baritis sasargeblo koncentra­
tis miReba, xolo meoredan  SeiZleba miRebuli 
iqnas rogorc energetikuli naxSiri aseve mcena­
reTa zrdis humusuri stimulatorebi. 

dariSxan-polimetluri teqnogenuri saba­
doebi, romelTac ganekuTvneba raWaSi, luxenis 
samTo-qimiuri qarxnis funqcionirebis Sede­
gad da svaneTSi canis samTo-gamamdidrebeli 
sawarmos bazaze warmoqmnili narCenebi, gansa­
kuTrebiT mZime ekologiuri zemoqmedebis mqone 
sabadoebi aris. maTi utilizaciis problemis 
gadawyvetaSi aqtiurad gamoyenebuli unda 
iqnes  bioteqnologiuri procesebi. mniSvnelo­
van  interess warmoadgenen samTo-qimiuri da 
agromineraluri nedleulis resursebis aT­
viseba-gamoyenebaSi bioteqnologiis gamoyeneba. 
aseTebia  traqitis  teqnologiuri da bunebrivi 
sabadoebi ozurgeTSi, fosforebis da apatiteb­
is gamovlinebebi imereTSi,  leCxumis da kaxeTis 
midamoebSi.

bioteqnologiuri meTodis gamoyeneba xa­
siaTdeba martivi aparaturuli gaformebiT da 
mcire kapitaldabandebebiT. misi gamoyenebiT 
samTo-mopovebiTi da samTo-gadamuSavebul 
mrewvelobaSi ikveTebaramodenime dadebiTi 
efeqti.

adgili aqvs sasargeblo wiaRiseulis faqti­
uri maragebis zrdas,

miRebuli sasargeblo komponentis YTviTRi­
rebuleba rogorc wesi naklebia sabazisoze.

uzrunvelyofs mavne ingredienteb­
is gamoyenebis Sekvecas da amsubuqebs 
garemoze mavne zemoqmedebis faqtors. 
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