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ssip - ferdinand TavaZis metalurgiisa da masalaTmcodneobis instituti 

samecniero-kvleviTi samuSaoebis 2011 wlis gegma 

                             (biujeti) 

 

# samuSaos dasaxeleba 
Sesrulebis 

vada 
samuSaos 

xelmZRvaneli 
laboratoriis 
dasaxeleba 

1 

nanostruqturuli boris 
nitridis miRebis energo-
damzogavi teqnolo 
giebis damuSaveba sxvadasxva 
funqcionaluri daniSnule 
bis masalebisaTvis  

2011-2012ww. o. cagareiSvili 
 
    37-99-45 
   893-30-15-19 
 

   

boris, boride- 
bis da monaTe- 
save naerTebis, 
     #1 

2 
foladis furclebis miRebis 
teqnologiis SemuSaveba usx- 
mulo glinvis meTodiT. 

 
2011-2012ww. 

T. namiCeiSvili 
36-24-76;899-92-5496 

g. qevxiSvili 
37-02-91 

855-75-82-39 

liTonuri 
masalebis 
wneviT damuSa- 
vebis,  
     #2  

3 

siliciumisa da aluminis 
Senadnobebis eleqtroTermu- 
li warmoebis teqnologiis 
damuSaveba. 
 

2011-2012ww. j. mosia  
37-24-13; 29-19-19 

899-50-81-23 

pirometalur-
giis, 
#3  

4 

saqarTvelos msxvil sawa-
rmoTa obieqtebze,zRvis da 
geoTermalur wylebSi da no-
tio subtropikul atmos-
feroSi momuSave liTon-
konstruqciebis koroziuli 
mdgomareobis Seswavla da 
dacvis saTanado rekomen-
daciebis damuSaveba. 
 

2011-2012ww d. ramazaSvili 
37-55-62. 39-10-57. 
i.cincaZe 
 893-14-84-43. 

liTonmcodne- 
bis,.liTonTa 
teqnologiis 
da liTonebis 
koroziisagan 

dacvis, 
#4  

 

5 

axali Taobis nanostruq-
turirebuli sakonstruq- 
cio da cveTamedegi dani- 
Snulebis foladebis Se- 
muSaveba. 
 

2011-2012ww n.luarsabiSvili 
37-55-62. 
 i.cincaZe 
 893-14-84-43. 

liTonmcodne- 
bis,.liTonTa 
teqnologiis 
da liTonebis 
koroziisagan 

dacvis, 
#4  
 

6 

karbo-nitrid-boridebis 
fuZeze axali maRal-
efeqturi liTonkerami-
kuli masalebis teqno-
logiebis SemuSaveba 

2011-2012ww g. oniaSvili  
38-29-42; 23-38-60 
899-41-61-62 
g.zaxarovi 
855-53-46-32 
z.aslamazaSvili 
877-76-16-89 

TviTgavrce-
lebadi maRal-
temperaturu-
li sinTezis 
problemebis, 

#5 
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7 zofxitos oqros Semcve- 
li anTimoniani madnebidan 
maRali sisufTavis anTi- 
monis da oqros miRebis 
ekologiurad usafrTxo 
teqnologiuri sqemebis 
damuSaveba. 
 

2011-2012ww j.baRdavaZe 
37-02-81 
899-47-99-12 
n.kekeliZe 
895-76-59-13 
r.razmaZe 
23-50-68 

naxevargamta-
ruli masale-
bis da feradi  
liTonebis, #6 

8 qloriduli kazmidan nikel- 
is fuZeze dispersiulad 
ganmtkicebuli kompoziciuri 
fxvnilebis miReba mxurval- 
da cveTamedegi danafarebisa- 
Tvis. 
 

2011-2012ww. z. mirijanaSvili 
 37-47-77 855-11-55-05 

 v. RaribaSvili 
 899-11-01-07 

fxvnilovani 
kompoziciuri 
masalebis da 
danafarebis, 
   #8 

9 madneulis sulfiduri ma- 
dnebidan da sawarmoo nar- 
Cenebidan oqros gamotut- 
va mikrobiologiuri me- 
TodiT. 
 

2011-2012ww. l.saxvaZe 
38-21-44 
890-45-08-95 

liTonSemcve 
li teqnolo- 
giuri narCene- 
bis recirku- 
lacia,  #9 

10 feroSenadnobTa warmoebis 
oqsiduri narCenebisagan man-
ganumSemcveli  konglomera-
tis miRebis maRalmwarmoeb-
luri energoefeqturi teqno-     
logiis damuSaveba. 

2011-2012ww g.jandieri  

38-21-44;   

893-39-00-28;       

liTon Semcve 
li teqnolo- 
giuri narCene- 
bis recirku- 
lacia,  #9 
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                                                            danarTi 1 

ssip - ferdinand TavaZis metalurgiisa da masalaTmcodneobis instituti 

samecniero-kvleviTi samuSaoebis 2011 wlis gegma 

                             (biujeti) 

                   warmodgenili Temebis  mokle anotaciebi 

 

1.  “nanostruqturuli boris nitridis miRebis energodamzogavi 
teqnologiebis damuSaveba sxvadasxva funqcionaluri daniSnulebisaTvis” 

    Temis xelmZRvaneli: f.m.m.akad.doqtori o.cagareiSvili 
 

proeqtis mizania sxvadasxva struqturuli modifikaciis nanokristaluri boris 
nitridis miRebis energodamzogavi teqnologiebis damuSaveba, miRebuli masalebis 
struqturisa da Tvisebebis gamokvleva da gamoyenebis sferoebis gafarToeba.  

proeqtSi realizebuli iqneba nanokristaluri boris nitridis miRebis  ori 
energodamzogavi meTdi: sinTezi eleqtrul rkalSi da qimiuri sinTezi dabal 
temperaturebze (ara umetes 1000oC).   

miRebuli iqneba boris nitridi nanokristaluri fxvnilis an nanomilakebis saxiT; 
maTi miRebis meTodebi maRali warmadobisa da miznobrivi produqtis dabali 
TviTRirebulebis gaTvaliswinebiT konkurencias gauwevs nanostruqturuli boris 
nitridis miRebis cnobil meTodebs, xolo Tvisebebis gamokvleva gamokveTavs teqnikis 
axal sferoebSi maTi gamoyenebis SesaZleblobas. 

nanokristaluri boris nitridi SeiZleba  gamoyenebuli rogorc myar sapox 
masalad, aseve myar  danamatad Txevad sapox masalebSi. agreTve  eleqtronul 
xelsawyoTmSeneblobaSi nanotranzistorebisa da sxva nanoeleqtronuli xelsawyoebis 
Sesaqmnelad; maRaltemperaturuli teqnikaSi-rogorc konteineruli masala, atomur 
energetikaSi -  radiaciulad mdgrad masalebSi danamatebis saxiT; aratradiciul 
energetikaSi - wyalbadis nanorezervuarebis saxiT da Tanamedrove teqnikis sxva 
dargebSi.  
 

mokle cnoba boris, boridebis da monaTesave naerTebis laboratoriis saqmianobis 
Sesaxeb 

bori da mis fuZeze masalebi sxva unikalur TvisebebTan erTad amJRavneben 
radiaciaciuli zemoqmedebis mimarT gansakuTrebul Tvisebebs. maTSi izotopebis 
regulirebiT SesaZlebelia SevqmnaT mis fuZeze masalebi da nakeTobebi, romlebic  
neitronebis mimarT eqnebaT an sruli STanTqmis (10 B)  an sruli ganWolvis (11B) unari.   

institutSi 1958 wlidan warmatebiT funqcionirebs borisa da misi naerTebis 
laboratoria. laboratoriis TanamSromlebi wlebis manZilze nayofierad saqmianoben 
boris da mis fuZeze masalebis da maTi fxvnilebis struqturis< TvisebaTa farTo 
speqtris Seswavlis da gamoyenebis arealis gafarToebis mimarTulebiT: radiaciulad 
mdgradi, zesali, myari raketuli sawvavis, aerokosmosuri daniSnulebis kompoziciuri 
da sxva specialuri daniSnulebis masalebis Sesaqmnelad.  laboratoriis mier 
organizebuli iyo araerTi samecniero simpoziumi. maT Soris saerTaSoriso. 
laboratoria warmoadgens  erTerT wamyvan organizacias saerTaSoriso masStabiT. 
misi TanamSromlebi boris saerTaSoriso mudmivmomqmedi komitetis wevrebi arian.
 imis gaTvaliswinebiT, rom mezobeli saxelmwifo-TurqeTi flobs msoflios 
borSemcveli madnebis 65% laboratoriis aqtiur funqcionirebas gansakuTrebuli 
mniSvneloba eniWeba. amJamad stambulis teqnikur universitetTan gaformebul 
samecniero xelSekrulebis farglebSi mimdinareobs TviTgavrcelebadi 
maRaltemperaturuli sinTeziT iseTi strategiulad mniSvnelovani, rogoricaa  bori, 
boris nitridi da sxva borSemcveli naerTebis masalebis miRebis sacdeli samuSaoebi. 

 
 



 4 

2. „foladis furclebis miRebis teqnologiis SemuSaveba usxmulo glinvis  
    meTodiT“. 
Temis xelmZRvanelebi: t.m.d. T.namiCeiSvili  
                        t.m.akad doqtori g.qevxiSvili 

    amJamad warmodgenili samuSaos mizania liTonebis uwyveti Camosxmis da 
glinvis procesis Serwymis meTodiT furclebis miReba. 
       kvlevis pirvel etapze 2009-2010 wlebSi institutSi SemuSavda procesis  
ZiriTadi teqnologiuri parametrebis ganmsazRvreli Teoriuli algoriTmi. misi  
saSualebiT ganisazRvra procesis optimaluri mniSvnelobebi. kvlevis Sedegebze 
dayrdnobiT ganisazRvra saCamosxmo-saglinavi danadgaris konstruqciuli 
parametrebi da Seiqmna Sesabamisi proeqti. proeqtis mixedviT rusTavis 
metalurgiul kombinatSi damzadda sacdeli danadgari. igi iTvaliswinebs 
marTvis da gamzom-gadamwodi sistemebis gaTvaliswinebiT danadgaris samontaJo-
gamarTviT samuSaoebs, da eqsperimentuli samuSaoebis farTo speqtris Catarebas 
foladis furclebis warmoebis teqnologiis dasamuSaveblad. 

   meTodis aTvisebis SemTxvevaSi 6÷7-jer mcirdeba energoresursebis xarji, 5÷6% 
liTonis danakargebi, mkveTrad umjobesdeba ekologiuri maCveneblebi da rac 

mTavaria 60÷70%-iT Semcirdeba ZviradRirebuli saglinavi dganebis raodenoba 
(Sesabamisad samuSao farTebic). 
   perspeqtivaSi, specialuri daniSnulebis foladebis furclebis miRebisaTvis    
 aRniSnuli teqnologia, SesaZlebelia warmatebiT iqnas gamoyenebuli.  
  

 
3. „siliciumisa da aluminis Senadnobebis eleqtroTermuli warmoebis      

teqnologiis damuSaveba“.     
   Temis xelmZRvaneli:  t.m.doqtori j.mosia 
 

qvanaxSiris qarTuli sabadoebis midamoebSi wlobiT dagrovili 
milionobiT tona gamdidrebis maRalnacriani narCenebi, myar saTbobze momuSave 
Tboeleqtrosadgurebis (rusTavsa da tyibulSi) widanacruli narCenebi, 
meoreuli aluminis maRalTixamiwiani widebi (Tbilisis saaviacio qarxnis 
siaxloves) dRemde elodeba maTi kompleqsuri gamoyenebis variantebis 
damuSavebas. aluminisa da siliciumis oqsidebis maRali jamuri Semcveloba 
dasaxelebuli masalebis mineralur nawilSi, agreTve bunebrivi aRmdgenelis 
arseboba aqcevs maT faseul nedleulad eleqtroTermiis gziT 
aluminsiliciumiani Senadnobebis warmoebisaTvis. misi aucilebloba 
ganpirobebulia rogorc narCenebis garemomcvel bunebaze araxelsayreli 
zemoqmedebiT, ise mravali saxis mineraluri nedleulis ukmarisobiT.  

eqsperimentuli da arsebuli Termodinamikuri monacemebis analizic ver 
iZleva srul warmodgenas ferosilikoaluminis miRebis dros oqsidebis 
aRdgenis meqanizmze. es aferxebs aRdgenis procesis mizanmimarTul marTvas da 
dnobis Sedegebis gaumjobesebas. warmoebis narCenebis Semadgenlobebis mkveTri 
gansxvavebis gamo yoveli konkretuli SemTxvevisaTvis aucilebeli xdeba 
siliciumisa da aluminis Senadnobebis dnobis teqnologiuri parametrebis 
dadgena swored  amas iTvaliswinebs SemoTavazebuli proeqti.  

aqedan gamomdinare dasaxelebuli narCenebidan siliciumisa da aluminis 
Senadnobebis eleqtroTermiuli warmoebis teqnologiis damuSaveba uaRresad 
aqtualur problemas warmoadgens. 

 
4. „saqarTvelos msxvil sawarmoTa obieqtebze, zRvis da geoTermalur wylebSi 
da notio subtropikul atmosferoSi momuSave liTon-konstruqciebis 
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koroziuli mdgomareobis Seswavla da dacvis saTanado rekomendaciebis 
damuSaveba“. Temis xelmZRvaneli: t.m.akad.doqtori, d.ramazaSvili 
 
   
   mravali liTonuri konstruqcia – navTob da gazsadeni, wyalmomarageba, 
sakanalizacio qseli, eleqtro da kavSirgabmuiobis 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 aqtiuroba, 
rasac adasturebs xSiri avariuli situaciebi wyal da gazsadenze, rkinis da 
rkina-betonis sayrdeni ximinjebis mwyobridan gamosvla. amdenad mniSvnelovania 
qalaqis liTonkonstruqciebiT gadatvirTul ubnebze niadagebis da gruntis 
koroziuli agresiulobis Seswavla, raTa yoveli gansxvavebuli qimiuri da 
fizikuri maxasiaTeblebis mqone ubnebisTvis SeirCes da damuSavdes liTonis 
koroziisgan dacvis Sesabamisi meTodebi, ganisazRvros damcavi saSualebebis 
parametrebi. 
   proeqtis mizania Tbilisis sxvadasxva ubnebze mimdinare mSeneblobebis 
niadagebSi da mis zedapirze ganlagebuli armaturis, rkina-betonis da 
milgayvanilobebis koroziis mizezebisa da xarisxis dadgena da Sesabamisi 
rekomendaciebis damuSaveba 
   liTonkonstruqciebis saeqsplotacio vadebis gaxangrZlivebis da 
ekologiuri usafrTxoebis mizniT.  
   proeqtis ganxorcielebis Sedegad dadgenili iqneba:  
 - Tbilisis niadagebSi ganTavsebuli liTonkonstruqciebis koroziuli  
mdgomareoba, niadagebSi eqspluatirebuli liTonkonstruqciebis koroziis 
saxeebi da gamomwvevi mizezebi; 

 - niadagebis struqturuli da fiziko-qimiuri Tvisebebi WrilSi, siRrmeze  da 
ganivad; 

 - niadagebSi armaturis da milgayvanilobis koroziisgan dacvis saTanado 
meTodebi. 

   damuSavdeba koroziisgan dacvis rekomendaciebi TbilisSi mSenebare Senoba-
nagebobebis saZirkvlebSi milgayvanilobis,   liTonuri da rkina-betonis 
ximinjebis saeqsploatacio vadebis gazrdis mizniT. 

 
 
5. „axali Taobis nanostruqturirebuli sakonstruqcio da cveTamedegi 
daniSnulebis foladebis SemuSaveba“.  
Temis xelmZRvaneli: t.m.akad doqtori n.luarsabiSvili   
 
     Tanamedrove teqnika mkacr moTxovnebs uyenebs sakonstruqcio Tu 
specialuri Tvisebebis  foladebs. gazrdili saeqploatacio Tvisebebis 
misaReba ki, tradiciuli metalurgiuli midgomebiT TiTqmis amowurulia. 
amitomAaxali Taobis nanostruqturirebuli foladebis SemuSavebas 
gansakuTrebul yuradRebas uTmoben msoflios ganviTarebuli qveynebis 
metalurgiuli da masalaTmcondeobis wamyvani centrebi, radgan  
nanostruqturirebis efeqti mniSvnelovnad zrdis foladebis simtkices, 
sisales, plastikurobas, cveTamedegobas da a.S. 
     dasmuli samecniero-kvleviTi samuSaos Sesruleba eZRvneba  axali 
midgomebis da xerxebis moZiebas, rac saSualebas mogvcems SevqmnaT 
gansakuTrebuli Tvisebebis mqone mciredlegirebuli gaumjobesebuli, 
saeqspluatacio maxasiaTeblebis mqone nanostruqturirebuli sakonstruqcio 
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da cveTamedegi Senadnobebi, maTi gamoyeneba SesaZlebeli iqneba, rogorc 
TavdacviTi aseve samoqalaqo daniSnulebis manqanebsa da meqanizmebSi. 
 

6. „karbo-nitrid-boridebis fuZeze axali maRal-efeqturi liTonkeramikuli 

    masalebis teqnologiebis SemuSaveba“. 

Temis xelmZRvanelebi: t.m.doqtori g.oniaSvili 

                        t.m.akad.doqtori z.aslamazaSvili 

                        t.m. akad doqtori g.zaxarovi 

 
    samuSaos mizania, aradeficituri, aralimitirebuli nedleulidan 
SemuSavdes iafi, msubuqi, wvrildispersiuli, saWiroebis SemTxvevaSi 
gradientuli liTonkeramikuli masalebi karbo-nitrid-boridebis fuZeze. aseT 
masalebs eqnebaT maRali sisale da cveTamedegoba sakmaris dartymiT 
siblantesTan erTad. miRebuli masalebi SesaZlebelia gamoyenebuli iqnas 
cveTamedegi nakeTobebis: adidvis Tvalakebis, saWrisebis, tvifrvebis  
(maRaltemperaturuli statikuri tvifrvisaTvis) da iseTi sajavSne filebis 
dasamzadeblad, romlebic daicaven obieqts maRali sisalis – 90HRA maT Soris 
WC gulariani maRali energiis (3760 jouli) mqone tyviisagan. 
 
  
7. „zofxitos oqros Semcveli anTimoniani madnebidan maRali sisufTavis  
  anTimonis da oqros miRebis ekologiurad usafrTxo teqnologiuri 
  sqemebis damuSaveba“.    
 Temis xelmZRvaneli: t.m.doqtori j.baRdavaZe 
 damuSavdeba zofxitos oqrosSemcveli anTimonis madnebis  gadamuSavebis 
axali teqnologia, romelic oqrosTan erTad, liTonuri anTimonisa (Sb)  da 
anTimonis sulfidis (Sb2S3) - amoRebis saSualebas iZleva. aRniSnuli 
teqnologia dafuZnebulia vakuumTermuli procesebis gamoyenebaze.   

oqros amoRebis aratradiciuli, ucianido meTodebis gamoyeneba, agreTve 
Tanmdevi masalebis amoRebis teqnologiur procesebSi vakuumis gamoyeneba, 
iZleva proeqtis ekologiuri usafrTxoebis garantias, rasac udidesi 
mniSvneloba eniWeba kavkasiis regionis unikaluri bunebis SenarCunebisaTvis. 

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. Sb2S3 
asanTis warmoebaSi, piroteqnikaSi da samxedro mrewvelobaSi warmatebiT 
gamoiyeneba.  

 
 

8. „qloriduli kazmidan nikelis fuZeze dispersiulad ganmtkicebuli kompo- 
  ziciuri fxvnilebis miReba mxurval da cveTamedegi danafarebisaTvis“. 
Temis xelmZRvaneli: t.m.akad doqtori z.mirijanaSvili 
 

 
     fxvnilovani, dispersiulad ganmtkicebuli Ni-Co-Cr-Al2O3 tipis masalis 
miReba dafuZnebulia nikelis da qromis qloridebisa da kobaltis oqsalatis 
erTobliv aluminoTermiul aRdgenaze. qloriduli kazmis gamoyenebiT Seiqmneba 
kompleqsuri marili  xolo  misi aluminoTermiuli aRdgeniT miiReba 
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homogenuri kompoziciuri fxvnili, romlis liTonuri fuZis nawilakebi 
ganmtkicebuli iqneba rogorc aluminis oqsidiT, aseve  Ni3AlNnanokristaluri 
(ultradispersiuli) gamonayofebiT.  
A   am meTodis upiratesobas ganapirobebs aRdgenis procesebis SedarebiT 
dabali temperatura, komponentebis swrafi urTierTqmedeba, arastandartuli 
mowyobilobis simartive, minimaluri energo da materialuri danaxarjebi da 
sawyis nedleulad iafi, warmoebis narCenebidan miRebuli liTonTa qloridebis 
gamoyeneba. 
   miRebuli kompoziciuri fxvnilisagan Sesrulebuli zedapiruli danafarebi 
mniSvnelovnad gaamjobesebs maRali temperaturebis, agresiuli airebis da 
intensiuri xaxunis pirobebSi momuSave detalebis eqspluataciis 
xangrZlivobas.  
 
9. „madneulis sulfiduri madnebidan da sawarmoo narCenebidan oqros  
   gamotutva mikrobiologiuri meTodiT“.  
Temis xelmZRvaneli : t.m.akad doqtori l.saxvaZe.  

 

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. 

proeqtSi SemoTavazebuli mikrobiologiuri meTodiT moxdeba madneulis 
sulfiduri madnebidan da sawarmoo narCenebidan oqros gamotutvis mikro-
biologiuri meTodis SemuSaveba. damuSavdeba teqnologiuri sqema, romelic 
uzrunvelyofs aRniSnuli meTodiT oqros gamotutvas maqsimalurad SesaZlo 
maCvenebliT (95-97%);  

teqnologiuri sqemis Sedgenis dros gaTvaliswinebuli iqneba madanSi 
arsebuli oqros bunebis, madnis simxsxos, nivTieri Sedgeniloba, oqrosTan 
asocirebuli mineralebis xasiaTi da sasargeblo komponentebis Semadgeniloba.  

proeqtis Sesruleba SesaZlebels gaxdis amJamad arsebuli gamouyenebadi 
oqrosSemcveli sulfiduri madnebisa da sawarmoo narCenebis kvlavwarmoebaSi 
CarTvas, rac gazrdis oqrosSemcvel sanedleulo bazas saqarTveloSi.  

  
 
 

10. „feroSenadnobTa warmoebis oqsiduri narCenebisagan manganumSemcveli   
      konglomeratis miRebis maRalmwarmoebluri energoefeqturi 

         teqnologiis damuSaveba“. 
Temis xelmZRvaneli:  t.m.akad.doqtori g.jandieri  

 
saqarTvelosaTvis, mravali aTwleulis manZilze dagrovili milionobiT 

tona sawarmoo narCenebis kvlavwarmoebaSi dabruneba, rasac amJamad kidev ema-
teba mimdinare warmoebis mier gamoyofili narCenebi, arsebiTi ekonomikuri da 
ekologiuri efeqtis momtania. magaliTisaTvis moviyvanT zestafonis feroSe-
nadnobTa qarxnis (amJamad Sps “jorjian manganezi”) monacemebs: aq yovel-
wliurad gamoiyofa da Ria atmosferul pirobebSi sawyobdeba 11-15 aT. tona 
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manganumSemcveli mtveri (Mn 20-24%) da 350-400 aT. tona wida (Mn 14-20%), tonaSi 

1 %-is saSualo RirebulebiT 5$. 
SemoTavazebuli samuSao iTvaliswinebs feroSenadnobTa sadnobi eleqtro-

rkaluri Rumelebidan gamonabolqvi manganumSemcveli mtveris (Mn 20-24%) 
danaWrovnebas aRmdgenelTan (koqsi) erTad da mis winaswar Termul damuSavebas 
feroSenadnobTa Tanmxlebi maRaltemperaturuli Txieri widebiT (Mn 14-20%). 
aRniSnuli uzrunvelyofs, dispersiuli mtverisagan aqtivizirebuli myari 
sakazme komponentis (briketis) formirebas widaSi, rac sabolood, SedarebiT 
Raribi widis manganumiT gamdidrebis gamo ganapirobebs axali sakazme 
nedleulis, _ manganumSemcveli konglomeratis (Mn 30-35%) miRebas. miRebuli 
produqti eqvemdebareba uSualo reciklirebas manganumiani feroSenadnobebis 
warmoebaSi. 

samuSaos samecniero siaxle daculia saqarTvelos patentebiT: AP 2010 
10785A, C10L5/02 “ფეროშენადნობთა წარმოების ნარჩენების დანაჭროვნების ხერხი” da P4590B, 
C22 C33/04 “silikomanganumis miRebis xerxi”. 

 
 

 

 

samecniero sabWos Tavmjdomare, 

saxelmwifo da g.nikolaZis premiebis 

lauriati q.m.d., profesori:                                         /j.xanTaZe/         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


