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prioriteti #1: Tavdacva,  SeiaraRebuli  Zalebis SesaZleblobebis 
ganviTareba 
Tavi I _ sabazo dafinansebiT Sesasrulebeli samxedro daniSnulebis 
samecniero-kvleviTi samuSaoebi 
  

 

prioriteti #2: nacionaluri usafrTxoeba, axali masalebis damuSaveba,      
bunebrivi resursebis da warmoebis narCenebis racionaluri gamoyeneba 
 
Tavi I. _ sabazo dafinansebiT Sesasrulebeli samoqalaqo /metalurgiuli  
da    masalaTmcodneobis profilis samecniero-kvleviTi samuSaoebi 

 
1. foladis furclebis miRebis teqnologiis SemuSaveba usxmulo         

   glinvis meTodiT                                                                                                             
2. siliciumisa da aluminis Senadnobebis eleqtroTermuli  

   warmoebis      teqnologiis damuSaveba                                   
3. saqarTvelos msxvil sawarmoTa obieqtebze, zRvis da geoTermalur     

   wylebSi da notio subtropikul atmosferoSi momuSave  
   liTon-konstruqciebis koroziuli mdgomareobis Seswavla 
   da dacvis saTanado rekomendaciebis damuSaveba (2011 wlis etapi _  
    Tbilisis teritoriis gruntis koroziuli agresiulobis Seswavla,  
    dacvis meTodebisa da damcavi saSualebebis dadgena)                        

4. axali Taobis nanostruqturirebuli sakonstruqcio da  
   cveTamedegi daniSnulebis foladebis SemuSaveba                      

5. karbo-nitrid-boridebis fuZeze axali maRalefeqturi  
   liTonkeramikuli masalebis miRebis teqnologiebis SemuSaveba      

6. zofxitos oqros Semcveli anTimoniani madnebidan maRali  
   sisufTavis   anTimonis da oqros miRebis ekologiurad  
   usafrTxo teqnologiuri  sqemebis damuSaveba                           

7. qloriduli kazmidan nikelis fuZeze dispersiulad  
   ganmtkicebuli kompoziciuri fxvnilebis miReba mxurval  
   dacveTamedegi   danafarebisaTvis                                      

8. madneulis sulfiduri madnebidan da sawarmoo narCenebidan  
   oqros    gamotutva mikrobiologiuri meTodiT                       

9. feroSenadnobTa warmoebis oqsiduri narCenebisagan  
   manganumSemcveli   konglomeratis miRebis  
   maRalmwarmoebluri energoefeqturi  teqnologiis damuSaveba        

 

 
 
 
 



prioriteti #2: nacionaluri usafrTxoeba, axali masalebis 
damuSaveba, bunebrivi resursebis da warmoebis narCenebis 
racionaluri gamoyeneba 

 
Tavi I. sabazo dafinansebiT Sesasrulebeli samoqalaqo metalurgiuli  
da masalaTmcodneobis profilis samecniero-kvleviTi samuSaoebi  
 
1. foladis furclebis miRebis teqnologiis SemuSaveba usxmulo glinvis 
meTodiT 
problemis aRwera: 
 

dReisaTvis arsebuli liTonuri furclebis miRebis teqnologiuri sqema 
dafuZnebulia glinvis Teoriis klasikur meTodebze, rac erTjeradad dasaSvebi 
maqsimaluri moWimvebis gaTvaliswinebiT moiTxovs saglinavi namzadis (sxmulis) 
safexurovan glinvas,  kerZod imisaTvis rom miviRoT 2÷10mm sisqis furceli 
sawyisi sxmuli 5÷6-jer mainc unda gacxeldes  12000C-mde da TiToeul etapze 
20÷30%-iT moiWimos. es yovel etapze TavisTavad iwvevs liTonis did danakargebs 
xenjis saxiT. amasTan TiToeul etapze ZviradRirebuli saglinavi danadgarebisa 
da gamaxurebeli Rumelebis aucileblobas, Sesabamisad maT samuSao farTiT 
uzrunvelyofas. 
Tu imasac gaviTvaliswinebT, rom saglinavi pirveladi namzadis miRebis xarjebic 
saboloo produqtis (furclebis) TviTRirebulebaSi Sedis da zrdis mas, savsebiT 
gaxdeba, Tu ratom dadga mTel msoflioSi dRis wesrigSi ase mwvaved “usxmulo 
glinvis” procesis aTvisebis aucileblobis sakiTxi. 
aRniSnuli garemoebaTa gaTvaliswinebiT naTelia “usxmulo glinvis” meTodis 
aTvisebis aqtualoba. 
proeqtis mizani: 
institutSi Seqmnili proeqtis mixedviT damzadebul liTonuri furclebis 
miRebis sacdel danadgarze foladis furclebis    “usxmulo glinvis” meTodiT 
miRebis teqnologiis SemuSaveba-aTviseba. 
ganxorcielebis gzebi: 
institutSi damontaJdeba sacdeli danadgari, romelic  aRiWurveba procesis 
marTvis da gamzom-gadamwodi sistemebiT.  
 

Sesruldeba eqsperimentuli samuSaoebis farTo speqtri:  Seswavlili da 
gansazRvruli iqneba calkeuli konkretuli SemTxvevisaTvis (namzadis sisqe da 
qimiuri Sedgeniloba) liTonis gamyarebis koeficientebi; kristalizatorSi Txieri 
liTonis donis dasaSvebi simaRle; maqsimaluri moWimvis sidide da Camosxmis 
siCqareebis optimaluri mniSvnelobebi. 
 

ganisazRvreba Teoriulad miRebuli monacemebis korelaciis koeficientebi, 
dazustdeba teqnologiuri procesis realuri parametrebi.  SemuSavdeba usxmulo 
glinvis meTodiT foladis furclebis miRebis teqnologia. 
mosalodneli Sedegebi: 
SemuSavebuli teqnologiiT “usxmulo glinvis“ laboratoriul danadgarze 
miRebul iqneba liTonuri furclebis sacdeli nimuSebi. 
 

usxmulo glinvis meTodis aTviseba 6÷7-jer Seamcirebs energoresursebis xarjs, 
5÷6% liTonis danakargebs. mkveTrad gaumjobesdeba ekologiuri maCveneblebi, 
60÷70%-iT Semcirdeba ZviradRirebuli saglinavi dganebis raodenoba, Sesabamisad 
maTi ganlagebisaTvis saWiro farTi. 
 



aRniSnuli teqnologia, SesaZlebelia warmatebiT iqnas gamoyenebuli   msubuqi 
samxedro teqnikis dasacavad gankuTvnili specialuri daniSnulebis foladebis 
(magaliTad javSanfoladis) furclebis miRebisaTvis. 
 
2. siliciumisa da aluminis Senadnobebis eleqtroTermuli warmoebis     

teqnologiis damuSaveba     
 
problemis aRwera: 
saqarTveloSi arsebuli qvanaxSiris sabadoebis midamoebSi wlobiT dagrovilia 
gamdidrebis maRalnacriani narCenebi; rusTavsa da tyibulSi _ myar saTbobze 
momuSave Tboeleqtrosadgurebis widanacruli narCenebi; Tbilisis saaviacio 
qarxnis siaxloves _ meoreuli aluminis maRalTixamiwiani widebi.  aRniSnuli 
narCenebi garemomcvel bunebaze araxelsayrel gavlenas axdenen. amavdroulad 
aluminisa da siliciumis oqsidebis maRali jamuri Semcveloba dasaxelebuli 
masalebis mineralur nawilSi, agreTve bunebrivi aRmdgenelis arseboba maT aqcevs 
faseul nedleulad eleqtroTermiis gziT aluminsiliciumiani Senadnobebis 
misaRebad. saqarTveloSi aluminis deficitis pirobebSi es mniSvnelovani 
garemoebaa. amdenad, aRniSnuli narCenebis  kompleqsuri gamoyenebis variantebis 
damuSaveba foladis warmoebaSi farTod gamoyenebuli aluminsiliciumiani 
Senadnobebis misaRebad mniSvnelovan problemas warmoadgens. 
proeqtis mizani: 
 saqarTveloSi arsebul sawarmoo narCenebidan siliciumisa da aluminis 
Senadnobebis miRebis  eleqtroTermiuli teqnologiis damuSaveba. 
ganxorcielebis gzebi: 
 warmoebis narCenebis Semadgenlobebis mkveTri gansxvavebis gamo yoveli 
konkretuli SemTxvevisaTvis dadgindeba siliciumisa da aluminis Senadnobebis 
dnobis teqnologiuri parametrebi procesebis Termodinamikuri modelirebisa  da 
eqsperimentuli kvlevis safuZvelze. es xels Seuwyobs aRdgenis procesis 
mizanmimarTul marTvas da dnobis Sedegebis gaumjobesebas. 
mosalodneli Sedegebi: 
damuSavdeba qvanaxSiris gadamuSavebis narCenebidan siliciumisa da aluminis 
Senadnobebis miRebis eleqtroTermiuli teqnologia. mis Canergvas warmoebaSi 
SeuZlia aRniSnuli narCenebi daabrunos metalurgiul gadamuSavebis ciklSi 
sakmarisad maRali rentabelobis mqone nedleulis saxiT, ris naklebobasac dRes 
ukve mwvaved ganicdis Cveni qveynis feroSenadnobebis mwarmoebeli mcire 
sawarmoebi. winaswari gaangariSebiT aseTi teqnologiiT miRebul 1 tona 
Senadnobze, sufTa mogeba Seadgens 200-250 aSS. dolars.   

  
 
 

 

 

 

 

 

 

 

 

 
 



 

 

 

3. saqarTvelos msxvil sawarmoTa obieqtebze, zRvis da geoTermalur 
wylebSi da notio subtropikul atmosferoSi momuSave liTon-
konstruqciebis koroziuli mdgomareobis Seswavla da dacvis saTanado 
rekomendaciebis damuSaveba (2011 wlis etapi _ Tbilisis teritoriis gruntis 
koroziuli agresiulobis Seswavla, dacvis meTodebisa da damcavi saSualebebis 
dadgena) 

 
problemis aRwera: 
mravali liTonuri konstruqcia – navTob- da gazsadeni, wyalmomarageba, 
sakanalizacio qseli, eleqtro- da kavSirgabmulobis kabelebi, avzebi da 
cisternebi, metropolitenis tiubingebi, SiSveli da betoniT dafaruli ximinjebi 
da sxva samSeneblo konstruqciebi, eqsploatacias ganicdian miwisqveSa pirobebSi. 
miwisqveSa liTonkonstruqciebis mravalwlianma eqsploataciam gamoavlina 
Tbilisis niadagebis maRali koroziuli agresiuloba, rasac adasturebs xSiri 
avariuli situaciebi wyal- da gazsadenze, rkinis da rkinabetonis sayrdeni 
ximinjebis mwyobridan gamosvla. qalaqis liTonkonstruqciebiT gadatvirTul 
ubnebze niadagebis da gruntis koroziuli agresiulobis Seswavla,  gansxvavebuli 
qimiuri da fizikuri maxasiaTeblebis mqone ubnebisTvis liTonis koroziisgan 
dacvis Sesabamisi meTodebis damuSaveba da damcavi saSualebebis parametrebis 
gansazRvra metad mniSvnelovania.  
proeqtis mizani:  
Tbilisis sxvadasxva ubnebze, maT Soris samxedro obieqtebze, niadagebSi da mis 
zedapirze ganlagebuli armaturis, rkinabetonis da milgayvanilobebis koroziis 
mizezebisa da xarisxis dadgena; koroziisgan dacvis rekomendaciebis damuSaveba 
liTonkonstruqciebis saeqsplotacio vadebis gaxangrZlivebis da ekologiuri 
usafrTxoebis mizniT. 
ganxorcielebis gzebi:   
Seswavlili iqneba: Tbilisis niadagebis struqturuli da fizikur-qimiuri 
Tvisebebi _ WrilSi, siRrmeze da ganivad; niadagebSi ganlagebuli  
liTonkonstruqciebis koroziuli mdgomareoba, koroziis saxeebi da maTi 
gamomwvevi mizezebi.     
 

SemuSavdeba niadagebSi armaturis da milgayvanilobis koroziisgan dacvis 
saTanado meTodebi. 
mosalodneli Sedegebi:  
TbilisSi arsebuli da mSenebare Senoba-nagebobebis saZirkvlebSi 
milgayvanilobis,   liTonuri da rkina-betonis ximinjebis saeqsploatacio vadebis 
gazrdisaTvis damuSavdeba koroziisgan dacvis rekomendaciebi. 
 
 
 
 
 
 
 
 
 
 



 
 
 
4. axali Taobis nanostruqturirebuli sakonstruqcio da cveTamedegi 
daniSnulebis foladebis SemuSaveba    
 
problemis aRwera: 
Tanamedrove teqnika mkacr moTxovnebs uyenebs sakonstruqcio da  specialuri 
Tvisebebis foladebs. tradiciuli metalurgiuli meTodebiT gazrdili 
saeqsploatacio Tvisebebis mqone foladebis miReba TiTqmis amowurulia. 
amavdroulad cnobilia, rom nanostruqturirebis efeqti mniSvnelovnad zrdis 
foladebis simtkices, sisales, plastikurobas, cveTamedegobas da a.S. aseTi 
foladebi warmatebulad SeiZleba iyos gamoyenebuli rogorc samoqalaqo, aseve 
TavdacviT sferoSi. amitom gazrdili saeqsploatacio Tvisebebis mqone axali 
Taobis nanostruqturirebuli foladebis misaRebad foladebis 
nanostruqturirebis procesis Seswavla  gansakuTrebul yuradRebas saWiroebs. 
proeqtis mizani: 
nanostruqturirebis kriteriumebis dadgenis safuZvelze ekonomiurad legirebuli 
gaumjobesebuli saeqsploatacio maxasiaTeblebis (meqanikuri Tvisebebi, 
koroziamedegoba, cveTamedegoba...) mqone nanostruqturuli sakonstruqcio 
(beinituri) da cveTamedegi (metastabilur-austenituri) Senadnobebis Seqmnis 
principebis dadgena. 
ganxorcielebis gzebi: 
Seswavlili iqneba Si da N-isNgazrdili Semcvelobis mqone beinituri da Cr-Mn-Ni-N 
metastabilur-austenituri foladebi. 
 

magnitometruli, dilatometruli, rentgenostruqturuli, metalografiuli 
analiziT, meqanikuri Tvisebebisa da koroziamedegobis gamocdebis meTodebiT 
Seswavlili iqneba sakvlevi foladebSi fazur gardaqmnebze legirebis da 
deformaciul-Termuli damuSavebiT gamowveuli struqturuli cvlilebebi.  
miRebuli Sedegebis analizis safuZvelze dadgindeba sakvlevi foladebis 
nanostruqturirebis ZiriTadi principebi. 
 

dadgenil kriteriumebze dayrdnobiT sakonstruqcio (beinituri) da cveTamedegi 
(metastabilur-austenituri) foladebisaTvis damuSavdeba nanostruqturirebis 
teqnologiuri reJimebi. 
mosalodneli Sedegebi; 
damuSavdeba axali Taobis nanostruqturirebuli sakonstruqcio da cveTamedegi 
daniSnulebis foladebis miReebis teqnologia. miRebuli iqneba  
nanostruqturirebuli foladebisagan damzadebuli piloturi nimuSebi, 
romlebic gadaecema moTxovnilebisamebr dainteresebul organizaciebs 
gamosacdelad.  
 
 
 
 
 
 
 
 
 



 
 
 
5. karbo-nitrid-boridebis fuZeze axali maRalefeqturi liTonkeramikuli 
   masalebis teqnologiebis SemuSaveba  
 
problemis aRwera: 
teqnikis ganviTarebis Tanamedrove tendencia moiTxovs zemaRali saeqsploatacio 
Tvisebebis mqone masalebis Seqmnas. rkinis fuZeze arsebuli masalebi garkveul 
SemTxvevebSi ver akmayofileben maTze wayenebul moTxovnebs. iseTi masalebis 
miReba, romelTac erTdroulad gaaCniaT maRali sisale da simtkicis zRvari 
kumSvaze, dinamiuri datvirTvebisadmi maRal medegobasTan erTad, arsebuli 
teqnologiebiT rTulia da moiTxovs did energetikul danaxarjebs. 
 

energodamzogi da ekologiurad sufTa TviTgavrcelebadi maRaltemperaturuli 
sinTezis (Tms) teqnologiiT SesaZlebelia miviRoT unikaluri Tvisebis mqone 
masalebi karbo nitrid boridebis fuZeze (sisale (88-92 HRA), cveTamedegoba 
(10÷15·10-7mm3·n-1·m-1),  simtkicis zRvari kumSvaze (3000-4000mpa)). miRebuli masalebis 
gamoyeneba SesaZlebeli iqneba rogoc samoqalaqo ise samxedro daniSnulebiT. 
miRebul masalebs garda maRali saeqspluatacio Tvisebebisa, eqneba dabali 
TviTRirebuleba. Aam teqnologiis kidev erTi upiretesobaa masalis da nakeTobis 
erT procesSi miRebis SesaZebloba. 
proeqtis mizani: 
TviTgavrcelebadi maRaltemperaturuli sinTeziT aradeficituri, 
aralimitirebuli nedleulidan iafi, msubuqi, wvrildispersiuli, saWiroebis 
SemTxvevaSi gradientuli liTonkeramikuli masalebis miReba karbo-nitrid-
boridebis fuZeze. 
ganxorcielebis gzebi: 

- karbo-nitrid-boridebis fuZeze masalebis Semadgenlobis  SerCeva da 
dadgena; 

- karbo-nitrid-boridebis fuZeze miRebuli masalebis sinTezis da 
kompaqtirebis teqnologiuri parametrebis dadgena; 

- karbo-nitrid-boridebis fuZeze miRebuli masalebis mikrostruqturisa da 
fizikur-meqanikuri Tvisebebis Seswavla; 

mosalodneli Sedegebi: 
TviTgavrcelebadi maRaltemperaturuli sinTeziT miRebili iqneba axali 
mravalfunqciuri liTonkeramikuli masalebi karbo-nitrid-boridebis fuZeze. maT 
eqnebaT maRali sisale (88-92 HRA), cveTamedegoba (10÷15·10-7mm3·n-1·m-1),  simtkicis 
zRvari kumSvaze (3000-4000 mpa) sakmaris dartymiT siblantesTan erTad. 
miRebuli masalebi SesaZlebelia gamoyenebuli iqnas rogorc samoqalaqo 
daniSnulebiT: adidvis Tvalakebis, saWrisebis, tvifrebis (maRaltemperaturuli 
statikuri tvifrisaTvis), aseve Sesabamisi Tvisebebis miRwevis SemTxvevaSi 
gamoicdeba samxedro daniSnulebiTac. kerZod, maRali sisalis-90HRA, da maRali 
energiis (3760 jouli) mqone tyviebisagan obieqtis damcavi sajavSne filebis 
dasamzadeblad. 
  

SemuSavebuli liTonkeramikuli masalebidan damzadebuli iqneba 
liTondamamuSavebeli nakeTobebi (adidvis Tvalakebi, saWrisebi, tvifrebi 
maRaltemperaturuli statikuri tvifrvisaTvis) da sacdeli sajavSne elementebi. 
miRebul nakeTobebze Catardeba Sesabamisi gamocdebi. 
 
 



 
 
 
 
6. zofxitos oqros Semcveli anTimoniani madnebidan maRali sisufTavis   

anTimonis da oqros miRebis ekologiurad usafrTxo teqnologiuri  
sqemebis damuSaveba      

 
problemis aRwera 
anTimoniani Senadnebi farTod gamoyeneba teqnikaSi: akumulatoris firfitebis, 
kabelis garsacmis, furclebis, milebis, qimiuri aparaturis dasamzadeblad. 
naxevargamtarebSi farTo gamoyenebas poulobs anTimonis Senadnebi cinkTan, 
kalciumTan, aluminTan, galiumTan, indiumTan da sxva. anTimonis sulfidi asanTis 
warmoebaSi, piroteqnikaSi da samxedro mrewvelobaSi gamoiyeneba.  
 

oqros amoRebis cianiduri teqnologiis gamoyeneba zofxitos oqrosSemcveli 
anTimoniani madnebis gadamuSavebis SemTxvevaSi miuRebelia garemos Zlieri 
dabinZurebis gamo. amdenad zofxitos oqrosSemcveli anTimoniani madnidan maRali 
sisufTavis anTimonis, anTimonis sulfidis da oqros miRebis ekologiurad 
usafrTxo teqnologiuri sqemis SemuSaveba mniSvnelovan problemas warmoadgens.   
proeqtis mizani: 
zofxitos oqrosSemcveli anTimoniani madnebis ekologiurad usafrTxo 
kompleqsuri gadamuSavebis gziT oqros da Tanmdevi produqtebis – liTonuri 
anTimonisa da anTimonis sulfidis miRebis teqnologiuri sqemis damuSaveba. 
proeqtis ganxorcielebis gzebi: 
 

• zofxitos madnebidan sulfidebis mocileba vakuumTermuli damuSavebis    
gziT;  

• oqroTi gamdidrebuli koncentratis miReba; 

• koncentratidan TioSardovanas xsnarebiT gamotutvisa da eleqtrohid 
rometalurgiuli meTodebiT oqros miReba; 

• miRebuli sulfidebidan maRali sisufTavis anTimonis miReba. 
mosalodneli Sedegebi: 
damuSavdeba zofxitos oqrosSemcveli anTimoniani madnebis kompleqsuri 
gadamuSavebis axali teqnologiuri sqema, romelic oqros amoReebasTan erTad 
iZleva liTonuri anTimonisa da anTimonis sulfidis amoRebis saSualebas.  
 

damuSavebuli teqnologiiT oqros amoReba xels Seuwyobs qveynis ekonomikuri 
usafrTxoebis zrdas, xolo miRebuli anTimoni SesaZlebelia gamoyenebuli iqnas 
samxedro mrewvelobaSi. 
 

oqros amoRebis aRniSnuli aratradiciuli, ucianido meTodebi, agreTve Tanmdevi 
masalebis amoRebis teqnologiur procesebSi vakuumis gamoyeneba iZleva 
ekologiuri usafrTxoebis garantias, rasac udidesi mniSvneloba eniWeba kavkasiis 
da kerZod saqarTvelos maRalmTiani regionis unikaluri bunebis 
SenarCunebisaTvis. 
 
 
 
 
 
 



 
 
7. qloriduli kazmidan nikelis fuZeze dispersiulad ganmtkicebuli 
kompoziciuri fxvnilebis miReba mxurval da cveTamedegi danafarebisaTvis  
 
problemis aRwera: 
saeqspluatacio parametrebis gazrdis mizniT masalaTmcodneobis erT-erT 
aqtualur problemas warmoadgens  mxurval- da cveTamedegi masalebis Semdgomi 
srulyofa. amitom, gansakuTrebul interess iwvevs iseTi teqnologiis damuSaveba, 
romelic uzrunvelyofs ultradispersiuli (maT Soris nanoganzomilebis) 
kompoziciuri masalebis miRebas, romlebic maRali cveTa-, mxurvalmedegobasa da 
abraziulobasTan erTad inarCuneben dartymiTi siblantisa da plastikurobis 
damakmayofilebel dones.H 
homogenuri fxvnilovani Senadnobebis da kompoziciuri masalebis miRebis erT-
erTi perspeqtiuli mimarTulebaa Sesabamisi liTonebis qloridebis da sxva 
naerTebis erToblivi wyalbad- an metalTermiuli aRdgena. am meTodis 
upiratesobas ganapirobebs aRdgenis procesebis SedarebiT dabali temperatura, 
swrafi mimdinareoba, arastandartuli mowyobilobis simartive, minimaluri energo 
da materialuri danaxarjebi da sawyis nedleulad iafi, warmoebis narCenebidan 
miRebuli liTonTa qloridebis gamoyeneba. 
proeqtis mizani: 
qloriduli kazmis aluminoTermiuli aRdgeniT  nikelis fuZeze aluminis oqsidiT 

ganmtkicebuli kompoziciuri fxvnilovani masalis, Ni – Co – Cr-AI2O3, miRebis 
teqnologiis damuSaveba; eleqtro naperwkluri legirebiT eqstremalur pirobebSi 
momuSave detalebis zedapirebze danafarebis miReba da sacdeli nimuSebis 
zogierTi eqspluataciuri Tvisebebis kvleva. 
ganxorcielebis gzebi: 
damuSavdeba teqnologia, romelic dafuZnebuli iqneba nikelis da qromis 
qloridebisa da kobaltis oqsalatis erTobliv aluminoTermiul aRdgenaze. 

Sedegad miRebuli iqneba nanoganzomilebis aluminis oqsidiT ganmtkicebuli Ni – 
Co – Cr – AI2O3 kompoziciuri fxvnili. miRebuli fxvnilebis Semdgomi Termuli 

damuSavebiT SesaZlebelia aseve liTonuri fuZis ganmtkiceba Ni3AI 
nanokristaluri gamonayofiTac. 
miRebuli kompoziciuri fxvnilebidan damzaddeba kompaqturi eleqtrodebi  
nakeTobaTa zedapirebis eleqtro-naperwkluri legirebisaTvis; ganxorcieldeba 
maRali temperaturis da intensiuri xaxunis pirobebSi momuSave sacdeli 
detalebis zedapirebis dafarvebi. 
mosalodneli Sedegebi: 
qloriduli kazmidan nikelis fuZeze dispersiulad ganmtkicebuli kompoziciuri 
fxvnilebi mxurval _ da cveTamedegi  danafarebisaTvis  gamoyenebuli iqneba  
SerCeul samxedro  daniSnulebis manqana-meqanizmebis nawilebis da detalebis 
(mcire da saSualo zomis) zedapirebis ganmtkiceba-legirebasaTvis. 
 
 
 
 
 
 
 
 



 
 
8. madneulis sulfiduri madnebidan da sawarmoo narCenebidan oqros    
gamotutva mikrobiologiuri meTodiT   
 
problemis aRwera: 
saqarTvelos oqros Semcveli madneulis sabadoebis Raribi balansirebuli 
madnebisa da warmoebis narCenebis (romelTa raodenoba milionobiT tonas 
Seadgens da anagvianebs garemos) kvlav warmoebaSi CarTva da misgan Rirebuli 
produqciis miReba mniSvnelovan ekologiur da ekonomiur problemas warmoadgens. 
cnobilia oqros gamotutvis gravitaciuli da flotaciuri meTodebi. aRniSnuli 
meTodebiT oqro madnidan Tavisufldeba marcvlebis an argentitis saxiT, xolo 
mineralebSi Cawinwkluli Znelad xsnadi oqro rCeba madanSi an sxva mineralebTan 
erTad gadadis koncentratebSi sulfiduri spilenZis an tyviis sulfidis saxiT. 
aseTi saxis oqros amoRebis arsebuli teqnologiebi  rTulia da praqtikulad 
Znelad gansaxorcielebelia. 
proeqtis mizani:  
madneulis sulfiduri madnebidan da sawarmoo narCenebidan oqros gamotutvis 
mikrobiologiuri meTodis damuSaveba.  
ganxorcielebis gzebi: 
damuSavdeba teqnologiuri sqema, romelic uzrunvelyofs aRniSnuli meTodiT 
oqros gamotutvas maqsimalurad SesaZlo maCvenebliT (95-97%);  
teqnologiuri sqemis Sedgenis dros gaTvaliswinebuli iqneba madanSi arsebuli 
oqros buneba, madnis naWrovaneba, nivTieri Sedgeniloba, oqrosTan asocirebuli 
mineralebis xasiaTi da sasargeblo komponentebis Semadgeniloba.  
mosalodneli Sedegebi: 
SesaZlebeli gaxdeba amJamad arsebuli gamouyenebadi oqrosSemcveli sulfiduri 
madnebisa da oqros Semcveli sawarmoo narCenebis kvlavwarmoebaSi CarTva, rac 
gazrdis oqrosSemcvel sanedleulo bazas saqarTveloSi.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
8. feroSenadnobTa warmoebis oqsiduri narCenebisagan manganumSemcveli 
konglomeratis miRebis maRalmwarmoebluri energoefeqturi 
teqnologiis damuSaveba 
 
problemis aRwera: 
feroSenadnobTa warmoebaSi mravali aTwleulis manZilze dagrovili milionobiT 
tona sawarmoo narCenebis kvlavwarmoebaSi dabruneba, rasac amJamad kidev emateba 
mimdinare warmoebis mier gamoyofili narCenebi, mniSvnelovani da aqtualuri 
sakiTxia, rogorc ekonomikuri, aseve ekologiuri usafrTxoebis TvlsazrisiT. 
magaliTad, zestafonis feroSenadnobTa qarxnis (amJamad Sps “jorjian manganezi”) 
monacemebiT, yovelwliurad aq gamoiyofa da Ria atmosferul pirobebSi sawyob-

deba 11-15 aT. tona manganumSemcveli mtveri (Mn 20-24%) da 350-400 aT. t. wida (Mn 
14-20%), tonaSi 1 %-is saSualo RirebulebiT 5 $. rac aisaxeba produqciis TviT-
Rirebulebis gazrdasa da garemoze mavne zemoqmedebaSi. 

proeqtis mizani: 
samuSaos mizania iseTi teqnologiuri procesis damuSaveba, romelic uzrun-
velyofs feroSenadnobTa sadnobi eleqtrorkaluri Rumelebidan gamonabolqvi 
manganumSemcveli mtveris (Mn 20-24%) da misi Ria atmosferul pirobebSi 
dasawyobebiT miRebuli Slamis danaWrovnebas (dabriketebas) aRmdgenelTan (koqsi) 
erTad, da mis Termul damuSavebas (dehidratacia- nawilobriv aRdgenas) feroSe-
nadnobTa warmoebis Tanmyoli maRaltemperaturul Txevadi widebSi (Mn 14-20%) 
difundirebiT.  
ganxorcielebis gzebi: 
samuSaos laboratoriul pirobebSi ganxorcielebisaTvis aucilebeli iqneba: 
manganumSemcveli briketis wnexformis damzadeba, manganum da naxSirbadSemcveli 
masalis Semrevi Snekis damzadeba, miRebuli narevis dabriketeba institutSi 
arsebuli hidravlikuri wnexis gamoyenebiT, 100-200 kva simZlavris 
eleqtroRumelis awyoba, masSi widebis gadnoba da Rumelidan gamoSvebul Txevad 
widaSi briketis gravitaciuli miwodebis meqanizmis gamarTva. aucilebeli iqneba 
qimiuri analizis warmoeba, rogorc sawyisi masalebis, aseve miRebuli 
konglomeratisaTvis.  
mosalodneli Sedegebi: 
ganxorcieldeba manganumSemcveli mtverisa da Slamisagan aqtivizirebuli myari 
sakazme komponentis _ briketis formireba feroSenadnobTa warmoebis Tanmyol 
widaSi, rac SedarebiT Raribi widis manganumiT gamdidrebis gamo ganapirobebs 
axali sakazme nedleulis, _ manganumSemcveli konglomeratis (Mn 30%) miRebas. 
miRebuli produqti eqvemdebareba uSualo reciklirebas manganumiani feroSenad-
nobebis warmoebaSi. 
 

aRniSnuli produqtis gamoyenebis Sedegad moxdeba, rogorc produqciis 
(silikomanganumis) TviTRirebulebis Semcireba, aseve moiklebs Ria pirobebSi 
dasawyobebuli samrewvelo narCenebis raodenoba da garemoze maTi mavne 
zemoqmedeba. 

proeqtebi ganxilulia da miRebulia samecniero sabWos sxdomaze        


