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karbamidis polikondensaciaGprolongirebuli biodegradirebadi 

azotovani sasuqebis miსaRebad 
 

papava g.S., gugava e.d., gurgeniSvili m.b., doxturiSvili n.s.,  gelaSvili n.s., 
gavaSeliZe e.S.,  liparteliani r.g., xotenaSvili n.z. 

 
ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis 

petre meliqiSvilis fizikuri da organuli qimiis instituti 
    

garemos dacva dabinZurebisagan warmoadgens aqtualur problemas. 
garemos damabinZurebel umTavres faqtorebs warmoadgenen qimiuri da 
metalurgiuli qarxnebis, manqanebisa da sxva satransporto saSualebebis 
gamonabolqvi  mavne airebi, mineraluri sasuqebi, pesticidebi, sxvadasxva 
saxis dezodorantebi, macivar-danadgarebSi gamoyenebuli freonebi da sxva. 
damabinZurebelTa grZel rigSi erTerTi `mowinave~ adgili ukavia soflis 
meurneobaSi farTod gamoyenebul mineralur sasuqebs, maT Soris, gamoyenebis 
masStabiT, azotovan sasuqebs. Tanamedrove monacemebiT msoflioSi yovel-
wliurad, niadagSi SeaqvT 200 milion tonaze meti azotovani sasuqebi. 
wyalSi gansakuTrebiT kargi xsnadobis gamo, maTi mniSvnelovani nawili 
usargeblod ikargeba  Carecxvisa da aqrolebis Sedegad. 

garda didi ekonomikuri danakargisa es iwvevs  garemos -  wyalsateve-
bis, mdinareebis, gruntis wylebis, tbebis, zRvebis da  a.S., agreTve atmos-
feros  dabinZurebas, rac gamowveulia am sasuqebis aqrolebiT da ozonis 
Sris daSliT, rac  qmnis  mZime ekologiur pirobebs adamianisa da faunis 
arsebobisaTvis da aris sxvadasxva mZime daavadebis gamomwvevi mizezi [1-5]. 

meores mxriv, mosaxleobis intensiuri mateba moiTxovs sakvebi produq-
ciis warmoebis zrdas. magram, sasoflo-sameurneo savargulebis farTobebi 
mcirdeba mzardi  urbanizaciisa da mrewvelobis  intensifikaciis Sdegad. am  
problemis - mosaxleobis sursaTiT uzrunvelyofis - gadaWris erTerTi gzaa 
soflis meurneobSi intensiuri teqnologiebis danergva, kerZod, ki soflis 
meurneobaSi gamoyenebuli qimiuri, gansakuTrebiT ki  azotovani sasuqebis,  
saheqtaro normebis gadideba, rac kidev ufro metad zrdis garemos dabinZu-
rebis masStabs. 

ekologiurad usafrTxo da momgebiani sasuqebisa da maTi  warmoebi-
saTvis teqnologiebis Seqmnas, mosaxleobisMfizikuri arsebobisaTvis aqvs 
gadamwyveti  mniSvneloba. aseTi teqnologia mogvcems xsnadi azotovani 
sasuqebis polimerizebuliT Secvlis SesaZleblobas, rac uzrunvelyofs  mis 
etapobriv biodegradacias  niadagSi arsebuli mikroorganizmebis moqmedebiT 
da mcenaris mier TandaTanobiT  SeTvisebas 

karbamidis safuZvelze prolongirebuli sasuqis sinTezi xorcieldeba 
karbamidisa da formaldehidis urTierTqmedebiT, reaqciis Catarebisas 
xsnarSi. rodesac karbamidisa da aldehidis moluri Tanafardobaa 1 : 0,8-1, 
upiratesad warmoiqmneba xazovani struqturis mqone polimeri. xazovani 
makromolekulebis gamartivebuli struqtura SeiZleba warmovidginoT 
Semdegi saxiT: 
 
                             -  HNCONHCH2[ NHCONHCH2 ]n – HNCONHCH2  -   
 

rodesac karbamidisa da aldehidis moluri Tanafardoba Zlier 
gansxvavebulia (1 : 1,3 – 3,0), Sesabamisad, aseT SemTxvevaSi adgili aqvs 
sivrciTi struqturis warmoqmnas. reaqciis gamartivebuli sqema aseTia: 
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sawyisi reagentebis maRali moluri Tanafardobis dros, Ggaxurebisas, 
warmoqmnili sivrciTi polimeris  struqtura SeiZleba warmovidginoT 
Semdegi saxiT [6]: 
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polimeris madegradirebeli mikroorganizmebis gamosavlenad gaana-

lizebul iqna saqarTvelos zogierTi tipis, kerZod yavisfer-karbonatuli 

(diRmis, vaSlijvris midamoebi), wabla (botanikuri baRi, orTaWalis mida-

moebi), aluviuri (gldanis midamoebi) niadagebis mikrofloris Tvisebrivi da 

raodenobrivi Semadgenloba. sakvlevi niadagebidan gamoyofili iqna mikro-

organizmebis Semdegi fiziologiuri jgufebi: saprofitebi, celulozadam-

Sleli baqteriebi, nitrifikatorebi, aqtinomicetebi, mikroskopuli sokoebi, 

Tavisuflad mcxovrebi azotfiqsatorebi. niadagidan gamoyofili mikro-

organizmTa jgufebis calkeuli Stamebi gamocdili iqna polimeris degra-

daciis unarze. gamocdili mikroorganizmebidan polimeris degradaciis 

unari aRmoaCndaT sokoebis da aqtnomicetebis calkeul Stamebs, kerZod  

Aspergillus nidulans da Actinomyces spp.  
Stamebis madegradirebeli unari mowmdeboda maTi zrda-ganviTarebis 

mixedviT (laboratoriul pirobebSi) kultivaciiT, am mikroorganizmebisaTvis 

miRebul specifikur sakveb niadagebze (myari da Txevad sakvebi areebi), sadac 

mineraluri azotis nacvlad sxvadasxva koncentraciiT Segvqonda 

gamosacdeli polimeri. am modificirebul sakveb areebze xangrZlivi 

kultivaciiT gadarCeuli iqna Aspergillus nidulansis-s Stami (Stami gamoyofilia 

wabla niadagidan), romelic aqtiurad izrdeba im sakveb niadagze, sadac 

mineraluri azotis nacvlad  Setanilia polimeri. 

Actinomuces spp.-is polimeris madegradirebeli aqtivoba SedarebiT 

naklebia, amasTan,  misi madegradirebeli aqtivoba vlindeba im pirobebSi, Tu  

mikroorganizmis sakultivacio areSi aris mineraluri wyaros sastarto 

(eqsperimentiT dadgenili) garkveuli koncentracia (mineraluri  azotis 

wyaros saerTo raodenobis 5% + gamosacdeli polimeri). 

polimeruli sasuqi - biodegradirebadi polimeruli karbamidi,  

xasiaTdeba upiratesobiT monomerulTan  SedarebiT, vinaidan Znelad   

ixsneba gruntisa da zedapirul wylebSi da amdenad aris ufro efeqturi, 

ris Sedegadac SesaZlebelia dazogil iqnas 50%-mde sasuqi, amJamad 

gamoyenebul sistemebTan SedarebiT. 

garda amisa, vinaidan struqturirebuli karbamidi Znelad ixsneba 

wyalSi, SesaZlebelia sasuqis draJireba da kafsulireba marcvleuli kul-

turebis saTesle marcvalTan erTad. Kkafsulis SigniT warmoqmnili sasuqis 

xsnaris dabali koncentraciis gamo ar arsebobs marcvlis dazianebis  

(dawvis) saSiSroeba. draJe uzrunvelyofs sakvebi nivTierebis saWiro 

raodenobiT mitanas mcenaremde, zrdis dros. amave dros aRkveTs azotovani 

sasuqiT niadagis dabinZurebas, uzrunvelyofs mcenaris dozirebul 

gamokvebas vegetaciis periodSi, mis harmoniul ganviTarebas da Sesabamisad  

mosavlianobisa da  produqciis xarisxis amaRlebas. A  

 

aRniSnuli statia Sesrulebulia SoTa rusTavelis erovnuli samecniero fondis 

mier dafinansebuli sagranto proeqtis (sagranto xelSekruleba FR/322/10-100/13)  
farglebSi. publikaciaSi gamoqveynebuli mosazrebebi ekuTvnis avtorebs da 
SesaZloa ar asaxavdes SoTa rusTavelis erovnuli samecniero fondis 
Sexedulebebs. 

 
 

 

 

 



   saqarTvelos sainJinro siaxleni, GEORGIAN ENGINEERING NEWS, №4, 2016  
 
124 

literatura 

1. US Congress, Office of Technology Assesment Impacts of Technology on US Cropland and Rangeland 
Productivity, US Government Printing office, Washington, D.C. (1982); 
2. US Dept. of Agriculture Report and Recommendations on Organic Farming, US Government Printing office,  
Washington, D.C. (1980); 
3. Vogtmann H. In Organic Farming: Current Technology and Its Role in a Sustainable Agriculture (Ed., 
Bezdicek D.F. and Power J.F.), American Society of Agronomy, Madison, Wis., p.19.(1984); 
4. Voison A. Fertilizer Application. Charles C. Thomas, Springfield, III. (1965); 
5. Hodges R.D. and Scofield A.M. In, Environmentally Sound Agriculture (Ed., W. Lockeretz),  
Praeger, NY, 3, (1983); 
6. З. Вирпша, Я. Бжезиньский. Аминопласты. –Москва, Химия, 1973. 
  

SUMMARY 
POLYCONDENSATION OF CARBAMIDE FOR PRODUCTION OF PROLONGED 
BIODEGRADABLE NITROGEN FERTILIZERS 
Papava G.Sh., Gugava E.D., Gurgenishvili M.B., Dokhturishvili N.S., Gelashvili N.S., Gavashelidze E.Sh., 
Liparteliani R.G. and Khotenashvili N.Z. 
P. Melikishvili Institute of Physical and Organic Chemistry, Iv.Javakhishvili Tbilisi State University 
To prevent the environmental pollution (soil, air etc.) with nitrogen fertilizers, polycondensation of carbamide, a 
fertilizer used worldwide, with the aim of obtaining the polymeric fertilizer was conducted. A method of 
production of the carbamide-based polymerized fertilizer was developed. The polymeric fertilizer is poorly 
soluble in water, it slowly transfers into a soluble form to be assimilated by plants under the action of urease 
bacteria, and the plant has time to assimilate it. When the polymerized fertilizer is used for cereals, the plant is 
provided with dosed nutrition during the vegetation period, which guarantees its normal growth, increased crops 
and ecologically pure products. 
Keywords: environment protection, nitrogen fertilizer, polymeric fertilizer, polycondensation, carbamide. 

 


