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Abstract

The ambient air has an essential role among other components of biosphere and its
importance is invaluable for all living organisms. Ambient air pollution has become an actual
problem with Industrial development over the world. Amount of harmful exhausts in the
atmosphere increases as a result of technological progress and the concentrations of certain
components significantly exceed their permissible thresholds.

With the purpose to reveal the main causes of air pollution and determine the spectrum of
harmful substances, main economic sectors of the country were studied and their impact on the
ambient air quality assessed in the presented research.

The study analyses qualitative and quantitative characteristics of emissions from motor
vehicles, the energy and industrial sectors in 2000-2010, illustrates trends of the quality of the
ambient air for the last 7 years and describes the main causes and consequences of air pollution.

Nowadays, adsorption method of purification of gaseous system gains considerable
importance among other methods, as only adsorbents can capture practically all pollutants and at
the same time purify exhaust gases from several components.

In order to select the effective and efficient method for purification of atmospheric
emissions from harmful components, a systematic study of adsorptive properties of natural zeolites
of Georgian origin was made. In particular, four samples of the mountain rock, containing zeolites
(analcime, clinoptilolite, phillipsite, mordenite and its modified forms) were studied.

Chromatographic method studying the sorption properties of the natural zeolites has
revealed mordenite and its modified hydrogen forms as of the best adsorptive capacity against the
nitrogen oxides.

The study illustrated the reasonability and profitability of using the hydrogen forms of
mordenite in purification of nitrogen gases from emissions as well as possibility of applying its
recuperated products (aqueous solution of ammonium salts), obtained through its regeneration, in
agriculture as nitrogen fertilizers.

Selected zeolite (H-mordenite) has been tested for adsorptive purification of the gas samples
taken from the drain pipe of the nitric acid manufactory during ammonia oxidization process from
the Ltd “Rustavi’s Azoti”.
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39056900m, berem 8mbmdobg®mowmo 96M9gd0sb 3m3m39ds — sbemgdoom 100-x 96 0sx30.
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bogmogmgdoms  B3gd@BHemol  2oblsbmz®mol  doBboo  Fglfogero  0dbs  LoadoOmzgermls
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0653035 dmem 93000 ool gobdogermdsdo (2005-2011 §.§.). dmbo@m®mobyol dmbs3gdgdols
396BMYogdol  LogmdzgE by  @odmzwgbowos, MMA 53 3gHomdo, sobodbgds 9. .
»0000M©O  ©5330bdNMHgdgdoL“ (SO2, NO2, CO, BgbGogmbdo-MnO2) 3mb3gbdMogogdol
390053560905 LoJoMMZ39MTo sAIBOW BYZOHWW S ILIZ39d 50369 MdJdBY.

5G0MLGBIOMo 49530d393900L 35369 30033MbgbEHYdOLYG 203693 gdOL MOE30MbsIGO
@5 983960 35Hdgboll Igommol JgMBgz0l oBbom 3oM3zgws 0odbs Bo@sMgdmwo
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31939 OHDME0s BEHIEFOMBIOWMWO (YoM gd0IB FonMd393900L Tgbobgd BB 0bxrgmMIsiE00l
9m3m3905, M50 LodsMmzgumdo gon®Md3zg3ol Tgbsdsdolo oblEMmmagbEmewo asbmadzqdo
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1.1. 5&3mbggmmo 35960l Esd0bdmMgds s 3OMdmgdols Bmyso dodmboggs
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06MLEGHM050Ds300L 9g3mJol oEYMALMB gOHMOIE 9GO0 gobs  5GTIMLGGOMU
©5006dMg00L 3OHMdgds [1-2].

DMPOI, 5GHIMBGFIOHML I00bIMMHGOS SMOL SEHIMLGIOHIo 35960l 93500396 MdOL
330 gds 3580 FB06IMMGdg B03mM0gMHYOIMS 9MLYIMBdOL TJIRS©.  SGHIMLGIOHYIO
359600l 30b6dMEMGOSL  2965306MHMdYAL  OmamEmE  BH9dbmagbmMo,  slggg  0bgdmogz0
©5006dmMgo0ol  igommgdol  BMbJdaombo®mgds,  Fs®ed  MImogzMglbo  ©s3d0bIMEMHdgO
bOM3Myabmmo  [gommgdos:  GHMBL3IMOEH0, LsdMYf3gem  Bofo®dmgdo, gbgeag@olzmero
™309d3H900 s Lbemgol dgObgmds. ©gsdofol TmLsbergmdol MomEgbmdol bBMsd,
993609 M-39gdbozm®ds  3GMaMglds,  MOBIBOBIEOOL s 0BMLEHO0IXODI300L
360Hm3qLgooL LHGSRO 39339300 Fob30056M9d5T B FmmMbmgbs 9bgMam, 153390 s Lbgs
M9LmOLYdDBY [3, 4]. 0BOYds AbMBEoML 9bgMHgEH03o Lo s3Mggdol s FoMIMgdmeo
36MMMJ300L Mom©Ybmds, Mo3 IMZ5e 2oMgdmli33000 3MMdWYIsL mJdbols JbmBEoml
@MEOOSBME  396@90L.  9bgeygBH03Mwo  LgdBHMmOol LBoddwsgzmg Lodwmowme ymzgger 12
Doofodo, bmem LsdOgHzgm  LgdB™mMobs gmgger 15 (gmofosdo mMTsygds [5].
0693030 MLMOLYdOL 06FIPLOMMO bsxzs S  SMILOIEYMBOEO  FJJbmMEMa0gdoL
3°9mygqbgds 3609369cm3bs0 BOHOL 56MOHM3MYI6MH ©IBHZ0MMZOIL 2o6Mgdmby s 0f)393L
930L0L3H9IGIOL MoMYMBO? (33¢00GISL [6].

5GHIMLGYOHIo 359608 I335L 96MOM3MYgbmO Lodd0sbMdgd0m IBOBINMYGOOLYD

QOEO  4MMOEMYds godmds doger dbmxzwomdo.  5GHIMLRIOME 35968 360d369wmg560
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SQRAO0WO  MF0Mo3L doMLRgOH@ML Lbgs 3md3mbgb@gdl Imeol s dobo 36093693693
©9©530HoBg  Fgmasligdgeos  Yzgws  3mEbowo  mMsboBIobmzol.  930gdoMmeMy0MMHO
330939090 5@ILEGHWMIOL, MMI 9303530 bs5Mg30 1033000s6MdOL 100 smslio F9dmbgags
2990399905 5GHIMLRIOMo 359MH0L IB0BIMMGdOM. X 96330l AMBEIOM MMYIBOBIEFOS
0999 990oLFogerol  5sd0sboL K IBIMMYEMBIBY 35900l EIBOBINGMGOOL  Dgyo3wgbol
36OHMdgdgoL [6, 2].

39306000359 39-20 L54939960L go6dsz3MdsTo MBOM TgBHo MOMEIbMdOom oswoligrwo
LoP3930  BMObTo®s  (J396sbToMo,  FGHMOGBo, dMbJPMOz0  S0M0o, bsgmmdo  Lbgsslbgs
653000360HM©EoL Lobom), 300069 gEo oLGHMOOOL J56I0EBY. F59M069dwo gMHgdol
656053008 9363030  3mdolbool dmbs399930m 2oL  Lo3Mbol MmMbIME06
Pc0gddo 353mdMH0MdL Yymxbos 3 80w0sMHO GHMby 653Mdo. beam yzgws Lobolb 9bgMym-
M9LOLOL boxo Fg096s 8 ToosME GHMbIL, EIOLIM30L ygzges Lsbol gbgMym-
M9LOLOL IMHTsMGds AoLFToY s 895009l 25 oM BHMbSL Hgwrofodo. [7]

Dmgoo, 3oL 3OMmEglgdo  sGHIMLGBIOMwo 359008 ghm-gemo  MBMI3MgLO
0533063693 9w0s 0lgmo 95369 6030009MHJdGBOM, HMYMEOOES: BIHF0MdIOL Fmbmmdloo,
SBMGHOL s Mmool  mJlogdo,  8gsMo  BfoEs3gd0, 9MTYMNBNOO  5MMEISEO
MmO56m@0 BogMmgdo (55mb), d96%(0)306M960, ©OMJLOL/GMMbgd0 @s 5.9. obobo 359630
Q93MHM3900L5L (3302056 Job dmbg0MH03 B0BOIM-Jodo® FdsPbEXMBdL s 3mb3gbEHMS300L
3903307 B30y dorfjgzol 890y gb 603m0gMYdIBO  JoMymBomaE BImIdgrgdl
500580560 X 963N MdDY, 93LOLEGIGOLS S FoEHIM0SW NG BSLYIEMdYdDY [8].

dgmMg  dbmgwom  mdsdEg  germdowy®o  dsbd@Sdom  9w9d@®mM9gbgdaool
299399853900L, FoMTMgdoLs @S BoymasgbmzMgdm  smdmdolmgols gbgeyool  doMoms
Dgotrml  bsbdoMo  [omBmoygbs. 03 39M0MmETo  3M5JGH0IMNWI®© 9O 459Mm0Ygbgdms
506950009600  IbsYIMJO0, M3 23b330MMDYIS  SGHIMBGBIOMIO 359008 Foo
Q500b6dMg0sL FZoOEWOom, 3E3M0M, 3MP0MPOL $630MOEOMS (MA0MHEOL OMJBOWO) S
3B™mEHOL  mJlogdom. 359MOL  HBOBAMMDS  Logobgodm  FsLdEHIdIOL  sS©fggs  dbbgoen
Joasdgddo. 530l m3z5eloBobm  Foaoeom0s Wmbmboll LBAmyo, GMIgmoi 1952 ferob 5
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©93990960L  (omdmoddbs s 3-4 ®gdo 4000-0g 53060l Loimaberg dgofods. o0yo
658096089 sb9gmeE BHMbS 3350ls O 3MPOMOMZ96 $B30MHOEL Tgo(3930s. 59 BogEob 8909y
06H03bgmdo 99033350 ©sTMI0YOMWGds  J9MGIML  Ed0BIMGgdOL  FodsMm, Boomgl
053096039 396mbo, MHMIgwog 395M339M F9BMM3gdL SHgbgds.  Tmy3z056900m gdobool
399306M900L J0Bbom IMbEs ghmo foswolgrmwo Lsfize30l PsbsEgwgds G9sMgdom bogargdo
99000l 3dmbg Lbgs foswolgmaro Lsfgogom (8sp., BsbdoMo FgoEgsws 3969060030 S0M0M
Bogommdom). O™y 296853mdsdo  godxmdgbs  BHgdbmwmyommo  3OHmEglgdo,
Lo8GMH39wM S LoGMBLIMOEHM BydBHMOYdTo 0bgMYs ToMoEIRIJBHMOO0 BOWEGHMYdO ©S
39GO0BIGHMOMGO0,  20DIMES  300MM- 5 Ubgs  gobsbergdso  9bgMamMgliydlgdoL
3990ggb9ds3, ML T9IRO3, BITNOOL LIMYO 00305000 Mg gbs Aobs [8-10].

3001b9©3°© LYBMS B MEogdOL bIMRZ0LS LadO3gE™, 96IARIHOINL 0
Lo@®oBL3MOGHM LgdBHMMgddo, 359Mm0L Esd0BIMEGds Jmger dlmEBromdo 33wsg LgMoMmBLIE
36MMdWgdo MPRYds. 500300 Lo3BMIMdOM 35630l Mobsdg®mmzg BEOOL (39d3o,
Mmdgwog 9609369wm3zs6 Logmmbgl mJdbol sGHIMBGIOHML 93MeMyoM® IEYMI>MGMISL.
33GMG®bL3MOG0  ymzgwlicom®ms bmzmomdo §omdmgdmwo LsmdMd-969MHA9E03 IO
dsLoengdol 20%-bg dgBL dmobdo®l. (36Mmdowos, MH™A AbMBoml O Jowsdqgddo yzqwrs
Lobol  BHMJbogzmMo  bsgMHMdOL  X9TMMO  MomEabmdol 40-60% dmEol  LsogEMIMdoEM
GOBL3MOGDY.  oYbowos, ®md ghmo Rddo  93BMIMOOEO  Ym39w oS
40560453L LodMo™ 4 @. 962050, 5539356 506MJOMb GO A9TMYMABL ISbEMYdOm
800 3p 65HF0EMdOL IMbMmJloL, 40 3 SBMEHOL MmJlLoEIdL s Momddol 200 3 BblsILBZS
Bobdomfyoedol [10-13].

P30L  36OmEglbgdol  gOHM-9MM0  MOMHYMBOMO  FJYR0s  9xMIM3g  sGHIMLBgM™MTo
BsbJoMdool omJloOL IROMZGdS3, O3 JOD-9OHMO MIMsgzmglo JobgBo sIMmRbEs
oM  bsbgzemo  Lo3mbol  ob3ogemdsdo  edmgwgbowo  3a0ds@ol  AEMBSEMMO
330 gdobs 9. . LECdMOOL 9x39dEHOL dodm. Ubgoolibgs dmbsigdqdol dobgzom doLo
D3eoo ,,089960” 95399BHdo  50-65%-3g5. Bb3s LEMBME 50MOL J093M369ds Agmabo (-20%),
SBmGHOL mgdbogdo (-5%), mBmbo, FMHgMbgdo (JurmOREGHMOBIbToMd©Yd0) s bbgs s06mgdo
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(osbmgdom 10-15%-0g 0d9®0 9x39JGHom) [14]. s6mOM3MYgbro (o®dmdmdol CO2-0l
<3m5309b0  Hgorm  Hoosmolgmeo LsH3zo30L dmbocgdss, Gog Bobdo®mdsol omdboob
LSgMNM MBS OHO 9gBoLoOL ssbEMmgdom 80%-U Fgoy9gbl. LsmdMMo gngdEoL ddmby
2399900 53939096 93006 3Mg3c0o MBIV H0ZGIOL 5ETIMLGBIOMEL Qofg3sL, Mol
9900939053 0003935 LOMOMMO doEbLO s ITOFoBY 35960l LodMsem 3H9a3gMOEHWOS
oflygdl BeMEsL. XX bym39mboll ILLLEMEL  5GHIMBGBIOMTo  Bobdomdosol  omdboob
3M6396GH53058 dmgwo 30%-000 dM0TsEs @O ©IEIToHob LoMdMMO doEsblol dgazws
2990§305. sbgmo 39369 Dgyo3wgbs 503MIBBS, saMgm39, 8gmbL, sBMEHOL dmbmdlol s
P30L 36OMmMIBHIIL - bsbHToMmdsOl dmbmmdlols s sHBmEGOL bbgs mJlogdl. dmerm
39935L90900m, 300093  YBROM  AOBIODMIWS  JAPMOIWMO  J0oddsGHol  33E0EgdoL
©90mgdd99gd0l 56M9ow0 s 593565 Aobs oo gogwgbs 3e0dsGol obgm gwrgdgb@gdby,
OQMO0355 39560l D300l 39ga3gMsdMs, Lodswm 3mbE0bgbGHMEMmO 39a39gMsdmMgdo,
GM3037900 Jo®Hodbergdols Lodwoghg s 0bGHBLOZMdY. YIBOWs, MMd 1850 Ferosb
9ygmqdeo  Bsdwoem genmdsmds 39339MoEwI6sd osbermgdoom 0,74°C-om dmods@s.
3w0035¢ Mmool §obsbfomdgdyzgwrgdoom 21-9 Lowmzmbol dmEwmbomgol dmbsermbgeos
15O A MBSEMO0 39939M5EIOOL F9damdo BM©s 1,4-sb 5,8°C-dy, bmgrm bpgzol
©Mby, 1990 §9msb dgs6gd0m, 9-sb 88 1Ld-dyg s0f93L [15-17].

1.2 b59605dmOHoLM LsBMYPSMIGIMO0MIOL dogrolibdggs 49M9dmlics3300m0
36md9Igd0L Q5LS FMYWS©

dbmpwomb  200-dg J399sbs  9gHOMdE030  doeolbdgzom  (300@MdL  3¢00To@EOb
330 gdol  3MMm3gLbgdol  98mdf3g30 B0DBYHYdOLs @S Fo0 MPGYMBomO  BYYs3wgbols
39D0M358 299OML  3000T530L 330w gdol Rs®Bm 316396300l (UNFCCC) gstmoergddo,
OMdgbsg 1992 ol J. ®om-©g-556900mo  (0M5B0w0s) Bmgfgds bgwo. 3mbzgbiool
0053500  80Bsbos  Fosfioml  5GHIMLBIOMI0  LomdMOOL  43BgdoL  3mb3EIBEGHMSE0gdOL
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