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Annotation

Definition of Technological Processes of Biofuel Obtainment and its Ecological

and Economic Estimation in Conformity with Conditions of Georgia

Tamar Shamatava
Research director: Tengiz Laghidze, Economic Sciences DR,

Accelerating rates of global climate change and worsening of environmental state is dramatically
reflected on the state of the world’s economy and the socio-economic development of particular
countries. In the world, it came to understanding that creative abilities of economy based on energy
of fossil carbon exhausted themselves and it came the period of changing of global technological
paradigm with a new non-carbonated mode in power engineering. Bioeconomics and namely,
bioenergetics based on biomass utilization are becoming the base of the world’s sustainable

development.

Analysis of the world tendency formed in bioenergetics proves the perceptiveness of biofuel
industry development which on the bases of utilization of renewed sources and namely, utilization
of biomass (all organic substances of vegetable and animal origin and wastes of their vital activities)

provides the world by cheaper and environmentally safe fuel.

In Georgia, there is no authentic data base on energetic potential of biomass. According to the
figures of “Georgian Renewable Energy Association”, the general biomass is able to make up 4, 4

million tones with energetic potential of 12 billion kilowatt/hour per year.

These data requires thorough analysis because they don’t consider broadening of raw material base
of biomass by creation of energetic plantations and utilization of water-plants. In addition, it’s not

properly estimated a huge quantity of biomass that is burned with open method by the population.

In the thesis, on the bases of study and analysis of the newest achievements there are overviewed
technological processes of biomass utilization and its transformation into biofuel. There are
determined the modern and comprehensive technologies of gaining the biofuel from biomass which
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are adjusted to Georgian conditions. In addition, there are given ecological and economic

estimations and elaborated recommendations for biofuel industry development in Georgia.

For achievement of the above targets, there were solved the following issues:
e Analysis of the world tendency in the field of biofuel production of different generations;
e Analysis of the general methods of transformation of biomass into biofuel;

e Analysis of the up to date condition of the raw material base for biofuel production and

perspectives of its utilization in Georgia;

e There are considered the possibilities of broadening raw material base for biofuel production
by formation of energetic forest plantations, utilization of water-plants and phytoplankton,

waste waters and mud sediments of reservoirs;

e There are considered the most effective ecological and economic methods for transformation

of biomass into biofuel and ways of their implementation in energetic sector of the country;

During the estimation of technological processes of biofuel production in conditions of Georgia, it
has been revealed that from ecological and economic opinion, one of the most effective methods of
biofuel production is cultivation of water-plant “Eichhornia” (Eichhornia crasipes) and utilization of
its biomass for biogas production. No one from plants existed in nature is able to compete with
“Eichhornia” by bioproductivity and intensity of photosynthesis. It is because of high productivity,
industrial cultivation and biotechnological conversion of “Eichhornia” is one of the most

perspective directions in the field of biofuel extraction.

Taking into account that the given plans is quite invasive species, it was held an experiment on
revelation of vital capacity of “Eichhornia” in natural and climate conditions of Georgia (in situ)
and also, abilities of its cultivation in laboratory conditions (in vitro). Conclusion: “Eichhornia” is
not able to naturalize and survive in open reservoirs. In conditions of certain safety measures and
proper monitoring, it can be cultivated in reservoirs of Georgia and the biomass harvest can be

collected.

The fact that on the territory of Georgia, the total area of water surface of lakes and basins makes up
approximately 275, 4 Sq m, makes evident a real possibility of “Eichhornia” cultivation and proves
the perceptiveness of obtaining of biofuel from its biomass. The preliminary estimations show us
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that even in the presence of minimal productivity index of “Eichhornia” per 1 ha of water surface

and by utilization of only 40% of water surface, it can be possible to obtain 154 M m?® of biogas.

The results of the given research can be used at working out of the principal indices on biomass
utilization and also at working out of the acting plan and traveling chart for creation of biofuel

industry considering medium-term (2030) and long-term (2050) perspectives.

The outcomes of the current work were used during the compiling of a new study program on the
subject “Fundamentals of Bioenergetics” for postgraduate students of St. Andrew the Firs-Called
Georgian University of the Patriarchate of Georgia. The course is lectured from 2015 — 2016
academic year and it stimulates the preparation of the qualified specialist in the field of

bioenergetics.
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Lobgmdos 29303900, 599 93H3bs6 Hyrgddo §ysed3969699d0L Mom©gbmdM0z0
95639690930 1897 Lobgmdsls 99500gbL. sG0L LsobEgMglim 96 gdwMo Labgmdgdo.
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3033w9dLgdo. 9s® Fywgddo (39900, GHOMMPd0, 340999900, Fomdgd0) MI0boMmYOL
39dBHMbmmo dombEHqd0, MHMIgEms dmMol Lobdo®oo gsdmoMmbgzs Fyswd3gbscggdols

obgmo Lobgmdgdo OHmymGo@Ess:  Merismopedia tenuissima, Microcystis aeruginosa.

LobsdomMm Bmedo 439wy MBOM B39 gdm030 d9bMMLYMHO BMMTIGd0 256939336905
930303 90L5 S 9§30WOMYOL.

B30l B0EM3sbdEHMboL IM935wBIMHM369ds 353800 0s Bo0MP35M0 doMEHM3OOL
5MLgOMBLMB. sOLYdMEo Fmbs3gdgd0m, BO30L BoBHMIWsb]BHMbyddo 116 ULobgmdols

PyoB39656g5 3930390, Bomdb g3gwebg 9GO  3O3MEIIOIEO  Lobgemdss
Bacillariophyta [62].
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3™ d5145332, d5duodscrymo Low®dg 42,39, Lodwmom Low®dgl7,7 3, sv9HBob GosOHPMdO
166 302, B530bs6g 80bs®ggdo gMolfyseo, gsdmdobstg dobstg gMolfyswro. aseol
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boa®dg 3,230, Loasbg 130, dogLodsew®o Lo®dg 7008, ULYIMswwem Low®dg 300.
BooMdsBbgzols  GHdo:  bootdaHgzol  fyswbogogo  dgdadgmdl  3396Mbsgol  Jgol
BO©OMMgm 35wmsby, amMol 39boEodswodg@do, B30l ©mbosb 8563. Bgwado®mol
BoOmMMO01,18392, moglo Loe®dg 1,8 dmiEreomds 3deb.d3.
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91
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1946 (gl 96962930390 doBbgdolsmzol, dob fgsel 0ygbgdl bMHsd3gbo, Hgswlsgsgzol
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09o0(396569900L  359mygbgdol  3ModEogs,  8930Lfagergm  figowgbetg ,90dmMmbosl”
(Eichhornia Crassipes) (,{gcol  b9ddw9o)-0myzobol s  499Megargdol  Lbgoslibgs
330350 990MOJO0, OMYMOE FyoelisoEeggddo, sbg3g WsdmGMsGHMMmomeE 3060HMd)dJ0,
o053 90b0dbMo  godzgbotg  bolosmgds, 49393 gdol LHMego wbsdom,
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36. 30mbsBYbgd0l Igmsbymo EMmoEols MmgMImBowMMo Mgx080: dombsmbgbgdol
390960 MOowo, Mmdgwog dodobsmgodls 40°-C-b 60°C-b
A9939653)M59Y.

37.0260x85b0560 390560160 EMEoE0: 3956100 VOOl GHgdbmwmmyos, GMmIgos
GoMgds Lbgoolbgs 39msb@H96390do ™ 9G35, 3MHMmEgLol 0b@GHgblogozszool
dobboom.

9960036s: 306390 99m9bF 963500  MgMBMGBome  306MHMdYddo  Jod0bsGmgMdL
39136909y xs, d30Mm30OHMEOHO, MYMHIM30EOHMEOBO S B5535395MBo.
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3969 99056396390 Igbmxzome 3060mdgddo  BYds Fw9segIMHO 3OHMOYIIEJO0L
YOO 3Jmsbols s bsHToOHMEbyoL Hotrdmddbsdoy.

38. BogoglisgMgerols 8905b0: Igmsbo, Gmdgwoi Fo@dmogdbgds bogoglog®gargdby.

39.3m0mbgd0L B30M0MO: d0MI0M0, MMIJwoiE [o®Im0ddbgds LogmBsbmamYdM
Bs®B3bg00L 3mwoymbgdHg

40.996D56Mm0: gsBM3Mo: 53GHMIMdOEol IMS30L Bof3930, HMIgmos HsMamsagbl
Bogomdols 3g6Bobols s gosbegrols botggl.

39600365

1.896%sbmgro gfimegds 656093L.0mge8o3 905bmols dmEMEMmdomo by
39500996L 5%-6 10%-0¢g .

2.093™bs300l  8MmoMdLMD  ©sdM30YOMWgdom  sbb339896 Lsdo  Labols
d96%obl: 80,92 s 95

3. 39®30bo  ,5H3MWO“  BoMHMNME 2930390 JOMY0s 5d3-00 > FoMBMoIYIBL
bbgoolibgs Lobols Lofzo30L boMgal Loss — gosbmeol 3mbi3gbG®s30s 5,59%-s6
10%-0g 996ygmdl. 500b0dbgds sbm E -0 s Mogbgzom, G:mdmwog s0bodbsgls
30O EOL 8993390MdL 3OM 3963030, MAROM FxEO© FO3M(39egd90s Bsfigsgo E10.

4.956b5 399060930 063gMHgLL 0TLobOGdOL  F9dgao babggo: E75, E85 gomsbmenols
do0oo 8993390 Md0.

41. 3009m36meo- C:HsOH 8000905  30m3sbolasb 96 6s6Bgbgdol
d0MEMA0M5©  obOfbowo  3m33mbgbEHadoligysb s 498moygbgds, Hrmymes
d0mbsf3930.

4230390560 eo-CH30H  d0m3gmowol b3o®Eo, bol bL3oMEo, dom3sMmdobmeo:
39056m0, HMIgEo3 8000905 30MTsLolYsb s @S odM0Ygbgds, HrmAMmM3
d0mbsf3930.

43. 300390 gmgMo-C2Hs ©0dgmowmgmg®o,  OHm3gwoE 3000gds 00mdsloliysb
5 399tm0Y9bgds, GMAMM 3 30MU{3530.

44.50090000-3-390MIMNIM0; dOMINOW-EMYE-000l JNJIOHO, dOMEGHMYE-
OMOOW-9JDOEOL JOGO0;  JOO-3-dOWINIOH0, HMIwol bygdzgels
0969m596L domgmsbmero.

396008365~ d30Mmgmow3-09mogmg®o 47% dmEmEmdomo 30mb3zgbEmsEoom
0960m5 96l dombofzo3L.
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45.500900-3-31900¢EgNIM0; 30MIJNOW-GHMYE-0100OL JIIMH0,000-2-
89000¢-2-89@™Jbo3OHM3560; : L3930, MMIgEoE 000Gds BOMYMIbMEOLosb.
46.500{j45¢d50: [4od50, MMIgmoiE 000gds d0MBslobsb b bomBybgdols
d0MEMP0IM5Q IT00o 30033MmbB9IHEHGOOLHRYD O J9FM0Yghgds, BramO3
d0mbsf3930.

47 3002090l bs§3530: M0 39000¢0b gmgao, HMIIELoE 399hbos OBYEols
LoH3930L M30L98900 s F00MYdS I396sMJMo s (3bMZg YOO FoHTIMIMdOL
3b0dol 250939ds39000.

48.5306HGH0ol ©EgbsEMMs305: gOOol L3oME Y 5MOLLOSAMZbM LBols 96 ggdml
dJmbg 60300690900l 53OS, MMIgdo3 I 0sbs 0blbgdosb L3oMEHTo s
om0 godmygmazs  Lbgsalibgs 530D0329M-JodoHo IgnMm©gdom F9dergdgE0s.

49.15(13530 9096ME0: gmsbMmero, MHMIgos godmoygbgds Lsfzs3sc.

50.896mgmeo Lsf3930: L3530 HMIgoE F9YJOs BS3MBOL Fos3MTs39000)
300900 896D0bOLOYD O JMIBMEOLSSB.

51.c00%Bgeols BgHgmero 1ssfj3s30: 0Byl Lsfzsgz0, HmIgerog Joowgds obgwol
@5 50MmEOHYEOL L3530l 96 OBYOL Lof3930L WS F39bsmgmwo sbodols
d96mg300m.

52.06009BM0 doMLsfg930: d0mTsLolysb dJowgdmeo  LobmgBrMo
Bob3omfigocdsgdo b6 LobmgHMMO BabdoMmfiysedsgdol batgso.

53.300b56MBgbgd0L L3oMEHME0 EMMOEro: dBombsMBYbldOL ML, HMIWol ghom-
960 oMM LHOMEMM 3OMEMIEL L30OEO FoMTMoIOU.

54.65¢mEonm®o  83965Mm9mmo  Bgoo: Mox0boMgOMEo b sMMIz0boMgdmwo,
Jo80mGs©  9MIMPOROE0MNOIO,  DBgM3sbo  3MWEHMOIOOL  I3MYLZOL,
©5(bgbgol 96 Ubgs sbsgrmaom®mo abom domgdmo  bgmo, M™IgEos
39900ygbgds  HMamM3  dombsfzego  Fqlodsdolo G030l dMog90d0, 5369
3900b5dMd30l oy bo Bm®Igdol  Tglodsdolo.

55.80@@H®5305: BMOM3Zs6 s6H9do Lombols 56 5060l o@s6nds OMIgeliss

d9L5dgd90s ™Mb bl 50bodbe as6gdmdo  d9hgegdeo dgfimzowo
Boffoegdols godmymass.
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