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baTumis wyalsarin sawmend nagebobaze Camdinari wylebis 
fosforisagan gawmenda Savi zRvis eutrofikaciisagan dacvis mizniT 

marine gvianiZe, evgenia Sengelia, nino lomTaTiZe 

(Sps `baTumis wyali“, saqarTvelos teqnikuri universiteti, oTa rusTavelis 

saxelmwifo universiteti) 

 

 

reziume: Savi zRvis biomravalferovnebis dacvisa da eutrofikaciis procesis 

SesaCereblad baTumis wyalsarin sawmend nagebobaze daigegma qimiuri meTodiT 

wylis fosforisagan gawmenda. laboratoriuli kvlevebi iTvaliswinebda efeqturi 

koagulantis SerCevas da misi optimaluri dozis dadgenas, xolo sawarmoo kvle-

vebi _ SerCeuli koagulantis testirebas baTumis sawmendi nagebobis saboloo sa-

leqarSi.  

aRniSnuli kvlevebis Sedegad dadgenil iqna, rom baTumis wyalsarin sawmend 

nagebobaze Camdinari wylebis fosforisagan gasawmendi reagentebidan yvelaze efe-

qturia PACS-is da PAFCL-is gamoyeneba. gansazRvrulia maTi optimaluri dozebi  

P-PO4-is zdk-is 1 mg/l-mde misaRwevad, Catarebulia maTi testireba sawarmoo piro-

bebSi ( wmendi nagebobis saboloo saleqarSi) da miRebulia laboratoriul 

kvlevebTan Tanmxvedri Sedegebi. am Sedegebis mixedviT Camdinari wylebis defos-

foraciis mizniT PAFCL-is gamoyeneba uzrunvelyofs biofiltrebze nitrifikaciis 

efeqtianobis gazrdas. saboloo saleqarebis wyalSi Sewonili nawilakebis (bio-

filtridan Camorecxili aqtiuri Slamis fifqebis) raodenobis zrda ki iwvevs fo-

sfatebis daleqvis efeqtianobis gazrdas. 

 

sakvanZo sityvebi: daleqva; dispersia; eutrofikacia; koagulanti; fosfori; 

Sewonili nawilakebi; Slami. 
 

 

Sesavali  

wylis obieqtebSi lurj-mwvane mcenareebis masobrivi ganviTarebis ZiriTadi 

mizezia wyalsatevebSi fosforisa da azotis dagroveba, rac wyalsatevis eutro-

fikacias iwvevs. Savi zRvis biomravalferovnebis dacvisa da eutrofikaciis pro-

cesis SesaCereblad baTumis wyalsarin sawmend nagebobaze daigegma qimiuri me-

TodiT wylis fosforisagan gawmenda, risTvisac Catarda eqsperimentuli kvlevebi 

laboratoriul da sawarmoo pirobebSi. laboratoriuli kvlevebi iTvaliswinebda 

efeqturi koagulantis SerCevas da misi optimaluri dozis dadgenas, xolo sa-

warmoo kvlevebi _ SerCeuli koagulantis testirebas baTumis sawmendi nagebobis 

saboloo saleqarSi. Camdinari wylidan fosforis dasaleqavad gamoyenebul iqna 

Semdegi koagulantebi: Al2(SO4)3, FeSO4, Txevadi polialuminis hidroqsoqlorsul-
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fati (PACS) da Txevadi polialuminis rkinis qloridi (PAFCL), Zegvis klinopti

loliti da askanis Tixa. sawarmoo gamocda Catarda ori Txevadi koagulantis 

gamoyenebiT da maT Soris SerCeul iqna ufro efeqturi, polialuminis hidroqso-

qlorsulfati PACS. 
 

 

ZiriTadi nawili 

kvlevis obieqti da meTodebi. baTumis wyalsarin sawmend nagebobaze, sadac 

2012 wlidan wylis biologiuri gawmenda mimdinareobs, proeqtiT ar aris gaTvali

swinebuli fosforis mocileba. nagebobidan gamaval wyalSi regularulad aRiniS

neba fosforis zRvrulad dasaSvebi koncentraciis (zdk) gadaWarbeba, rac azi

anebs Savi zRvis ekosistemas. cnobilia, rom wylis fosforisagan gawmenda SesaZ

lebelia biologiuri da qimiuri meTodebiT [2].  

baTumis sawmendi nagebobis specifikidan gamomdinare, wylis fosforisagan 

gawmenda umjobesia ganxorcieldes qimiuri meTodiT. qimiur meTodebs Soris ki 

yvelaze gavrcelebulia reagentuli gawmenda.  

literaturidan cnobilia, rom Camdinari wylebis gawmendis biologiur sqe-

mebSi fosfatebis qimiuri daleqva SesaZlebelia sxvadasxva wertilSi: pirvelad 

saleqarebamde (biologiuri gawmendis stadiaze) an meoreul saleqarebSi. baTumis 

wyalsarin sawmend nagebobaze wylis gawmenda Semdegi sqemiT mimdinareobs: wyali 

meqanikurad iwmindeba anaerobul auzebSi, romlebic pirveladi saleqarebis rols 

asrulebs. Semdeg xdeba wylis biologiuri gawmenda biofiltrebiT da amis Semdeg 

wyali kvlav meqanikurad iwmindeba saboloo saleqarebSi, sadac xdeba biofil-

tridan Camorecxili biomasis meoreuli Slamis saxiT daleqva. daleqili Slami 

regularulad itumbeba anaerobul auzebSi. amgvarad mimdinareobs sawmend nage-

bobaze biomasis cirkulacia. Camdinari wylebis gawmendis mocemul sqemaSi fos-

foris mocilebis adgilad SerCeulia meoreuli saleqarebi.  

kvlevis obieqts warmoadgenda baTumis wyalsarini sawmendi nagebobis Camdi-

nari wylebidan fosfatebis dasaleqavad efeqturi koagulantis SerCeva da gama-

val wyalSi fosforis zdk-is uzrunvelsayofad misi optimaluri dozis dadgena. 

aseve fosfatebis daleqvaze Sewonili nawilakebis raodenobrivi Semcvelobis ze-

gavlenis Sefaseba da wylis pH-is da simRvrivis cvlilebis dinamikis Seswavla 

eqsperimentis periodSi. kvlevebi tardeboda baTumis wyalsarini sawmendi nagebo-

bis laboratoriaSi. fosfatebis daleqva xdeboda biologiurad gawmendil wyal-

Si, wylis sinjebis aReba ki _ nagebobis saboloo saleqarSi Semavali arxidan, 

saidanac Seedineba biologiurad gawmendili wyali. fosfatebis dasaleqavad gamo-

iyeneboda Semdegi koagulantebi: aluminis sulfati, rkinis sulfati, Zegvis ceo-

liTi, askanis Tixa, Txevadi polialuminis hidroqsoqlorsulfati PACS da Txeva-

di polialuminis rkinis qloridi PAFCL. PACS-Si Al2O3-is Semcveloba sapasporto 

monacemebiT 23 %-s Seadgenda, xolo PAFCL-Si Al2O3 – 6,2 %-ia da rkina _ 2,7 %.  

kvleva tardeboda 1 l wyalze sqemiT „Sereva_gamofifqva_dawdoma“ [3]. rea-

gentis wyalTan Sereva xdeboda 20 wT-is ganmavlobaSi eleqtroSemrevi mowyobi-

lobiT da Semdeg _ dayovneba dasaleqavad aseve 20 wT-iT. gamofifqvis procesi iw-

yeboda morevis dawyebisTanave da intensiuri xdeboda Serevis dros. fosforis  

P-PO4 fosfatebis, Sewonili nawilakebis koncentracia da wylis simRvrive ganisa-
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zRvreboda daleqvamde da daleqvis Semdeg Hach Lange DR 6000-fotometriT [4], 

wylis pH-isa da temperaturisa ki _ Hach HQ40d multi- pH-metriT. 

kvlevis analizi da Sedegebi: kvlevis mizans warmoadgenda adliis sawmendi 

nagebobis Camdinari wylebis fosforisagan gawmenda. amisaTvis aucilebeli iyo Se-

mdegi amocanebis Sesruleba: 

Camdinari wylebidan fosfatebis dasaleqavad efeqturi koagulantis SerCeva 

da misi optimaluri dozis dadgena; 

SerCeuli koagulantiT fosfatebis daleqvis kanonzomirebebis Seswavla labo-

ratoriul da sawarmoo pirobebSi; 

koagulantis efeqtianobis ZiriTad kriteriumad miCneul damdgar wyalSi P-PO4-

is narCeni samizne koncentraciis (0,5 mg/l) miRweva.  

fosfatebis daleqvis Sedegebi sxvadasxva reagentis gamoyenebiT mocemulia  

1-l nax-ze. 

 

 

 

nax. 1. wylidan fosfatebis daleqva samizne koncentraciamde  

sxvadasxva koagulantis gamoyenebiT 

 

1-l nax-ze warmodgenili diagramidan Cans, rom narCeni P-PO4-is 0,5 mg/l-is 

misaRwevad yvelaze efeqturia PACS-is, Al2(SO4)3-is da PAFCL-is gamoyeneba. imis gaT-

valiswinebiT, rom gamartivebuli dozirebis TvalsazrisiT praqtikaSi Txevadi 

koagulantebis gamoyeneba ufro xelsayrelia, kvlevis Semdegi etapi koagulantis 

optimaluri dozis dasadgenad PACS-isa da PAFCL-is gamoyenebiT gagrZelda. fos-

foris daleqvis Sedegebi gansxvavebuli Sedgenilobis wylebidan PACS-is gamo-

yenebiT mocemulia 1-l cxrilsa da me-2 nax-ze.  
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cxrili 1 

fosfatebis daleqvis efeqtianoba gansxvavebuli Sedgenilobis  

Camdinari wylebidanA PACS-is gamoyenebiT 

 

 

koag. doza, ml/l 

pH P-PO4 Sew. naw. simRvrive temperatura 

mg/l mg/l mg/l 0C 
wylis xarisxi gawmendamde 

 7,5 8,1 368 152 21,7 

0,01 7,4 0,2 19 17 23,7 

0,02 7,3 0,2 19 17 24,2 

0,03 7,2 0 13 16 23,6 

 wylis xarisxi gawmendamde 

 7,6 2,9 128 66 24,7 

0,01 7,5 1,4 12 16 23 

0,02 7,4 1 6 11 22,8 

0,03 7,3 0,85 4 9 22,8 

0,04 7,2 0,38 4 9 22,8 

 wylis xarisxi gawmendamde 

 7,2 0,9 60 45 23,3 

0,01 7,1 0,8 1 2 23,3 

0,02 7 0,7 1 2 28,1 

0,03 6,9 0,2 0 0 25,2 

 

 

 
 

nax. 2. fosfatebis daleqva PACS-is gamoyenebiT wyalSi  

sawyisi P-PO4-is gansxvavebuli koncentraciebis dros 
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rogorc me-2 nax-dan Cans, daleqvis efeqtianoba damokidebulia sawyis P-PO4-is 

koncentraciaze. rac ufro maRalia wyalSi misi koncentracia, miT ufro intensi-

urad mimdinareobs daleqvis procesi. magaliTad, rodesac sawyisi P-PO4-is kon-

centracia 8,1 mg/l-s Seadgens (rac ganpirobebulia aqtiuri Slamis SetaniT) da-

leqvis sauekTeso Sedegi ukve 0,01 ml/l koagulantiTaa SesaZlebeli. P-PO4-is saw-
yisi koncentraciis (0,9 mg/l-is) SemTxvevaSi ki daleqva gacilebiT naklebi 

intensiurobiT mimdinareobs da 0,01 ml/l koagulantis gamoyenebisas daleqvis 

xarisxi mxolod 6,7 %-s Seadgens, roca amave dozis gamoyenebiT sawyisi P-PO4-is 

8,1 mg/l koncentraciaze daleqvis 98 % miiRweva. P-PO4-is saSualo koncentraciaze 

(2,9 mg/l) fosforis Semcveloba 0,6–0,8 mg/l-mde mciredeba da daleqvis efeqti

anoba 70-79 %-ia. naxazis mixedviT cxadia, rom, roca sawyisi P-PO4-is Semcveloba 

SedarebiT maRalia da 2,9 mg/l-s Seadgens (mrudi 2), misi koncentraciis Semcireba, 

damatebuli koagulantis dozidan gamomdinare, dinamikurad mimdinareobs, xolo 

sawyisi P-PO4-is mcire koncentraciis SemTxvevaSi (mrudi 3) koagulantis doza 

0,01_0,02 ml/l ar iwvevs daleqvis sagrZnob efeqts _ fosforis koncentracia mci-

rdeba sul raRac 0,74 mg/l-mde.  

cnobilia, rom koagulaciis procesi xasiaTdeba koagulaciis siCqaris gar-

kveuli sididiT, romelic SesaZlebelia ganisazRvros rogorc erTeuli koloi-

duri nawilakis raodenobis cvlileba drois erTeulSi, nawilakis koagulaciis 

unari ki ganisazRvreba rogorc dasaleqi nivTierebis sawyisi koncentraciiT, ise 

damatebuli koagulantis doziT. wyalSi P-PO4-is mcire koncentraciiT Semcvelo-

bisas me-3 mrudze A-B monakveTi Seesabameba e. w. farul koagulacias, rodesac 

nawilakebi inarCunebs wonasworobas. wertilSi koagulantis koncentraciisas (0,02 

ml/l) iwyeba aSkara koagulacia P-PO4-is koncentraciis mkveTri SemcirebiT. gans-

xvavebulad xorcieldeba fosforis koncentraciis Semcireba, rodesac misi saw-

yisi koncentracia Seadgens 8,1 mg/l-s (mrudi 1). am dros Sewonili nawilakebis ra-

odenoba Seesabameba 368 mg/l-s da, rogorc aRniSnuli mrudidan Cans, sawyisi  

P-PO4-is Semcireba (koagulantis dozidan damoukideblad) Sewonili nawilakebis 

swrafi TviTdaleqvis Sedegad didi siswrafiT mimdinareobs. 

fosforis daleqvis msgavsi suraTi imaze miuTiTebs, rom P-PO4-is Semcirebis 

done da gamoyenebuli koagulantis xarji ganisazRvreba wylis SedgenilobiT da 

damokidebulia Sewonili nawilakebis (biofiltridan Camorecxili aqtiuri Slamis 

nawilakebis) raodenobaze, romlebic fosforis adsorbciis kargi unariT gamoirCeva. 

Camdinari wylidan fosfatebis daleqvis da wylis gakamkamebis Sedegebi 

PAFCL-is gamoyenebiT mocemulia me-2 cxrilSi da me-3 nax-ze. 
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cxrili 2  

fosfatebis daleqvis efeqtianoba gansxvavebuli  

Sedgenilobis Camdinari wylebidan PAFCL-is gamoyenebiT. 

 

 

koag. doza, 

ml/l 

 

 

pH 
 

P-PO4 
 

Sew.naw. 

 

simRvrive 

 

temperatura 

mg/l mg/l mg/l 0C 

wylis xarisxi gawmendamde 

 7,6 6,6 439 201 23,3 

0,05 7,4 1,9 22 20 24,2 

0,15 7,2 0,4 9 10 24,2 

0,25 7 0,35 8 10 23,9 

 wylis xarisxi gawmendamde 

 7,5 3 120 101 14,2 

0,05 7,3 1,57 36 32 26,3 

0,15 7,1 0,81 30 24 26,3 

0,25 6,9 0,34 28 24 26,8 

 wylis xarisxi gawmendamde 

 7,1 2,6 52 23 19,9 

0,05 6,9 1,1 7 5 20 

0,08 6,7 0,3 5 2 20,1 

0,15 6,5 0,1 5 2 20,1 

 

 

 
 

nax. 3. fosfatebis daleqva PAFCL-is gamoyenebiT sawyisi P-PO4-is  

gansxvavebuli koncentraciebis dros  
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rogorc me-3 nax-dan Cans, PAFCL-is gamoyenebiT wyalSi P-PO4-is narCeni samizne 

koncentraciis misaRwevad saWiroa koagulantis 0,15 ml/l. P-PO4-is maqsimalur 

koncentraciisas (6,6 mg/l), romelic xelovnurad aris Seqmnili aqtiuri Slamis 

SetaniT, koagulantis 0,15 ml/l-mde dozirebisas daleqvis xarisxi 93 %-s Seadgens 

(mrudi 1), rac kidev erTxel adasturebs imas, rom fosfatebis daleqvis efeqts 

ganapirobebs wyalSi Sewonili nawilakebis didi raodenobiT Semcveloba. sawyisi 

P-PO4-is 4,1 mg/l-is (mrudi 2) SemTxvevaSi, roca koagulantis doza 0,15 ml/l iyo, 

fosfatebis 85 % daileqa, xolo 2,7 mg/l koncentraciisas (mrudi 4) koagulantis 

imave dozis dros P-PO4-is koncentracia 0,6 mg/l-mde Semcirda. amasTan, daleqvis 

efeqtic ufro mcire iyo da 77 %-s Seadgenda, rac, savaraudod, Sewonili nawila-

kebis simcirem gamoiwvia. 

Catarebuli kvlevis Sedegebi cxadyofs, rom baTumis wyalsarini sawmendi na-

gebobis saboloo saleqarebis wyalSi Sewonili nawilakebis raodenobis zrdiT 

fosfatebis daleqvis efeqtianoba izrdeba, rac siaxles warmoadgens, radgan li-

teraturuli monacemebiT saboloo saleqarebis wyalSi Sewonili nawilakebis 

koncentraciis zrdiT fosfatebis dasaleqavad gamoyenebuli koagulantis xarji 

izrdeba [3].  

Cven mier miRebuli Sedegebi SeiZleba Semdegnairad aixsnas. meoreul sale-

qarebSi arsebuli Sewonili nawilakebi biofiltrebidan Camorecxili Slamis na-

wilakebia. es aris heterogenuli mravalfazuri sistema, romelSic dispersiuli area 

biologiurad gawmendili wyali, xolo dispersiuli fazis ZiriTadi komponenti _ 

aqtiuri Slamis fifqebi, romlebic formirebulia rTuli samdoniani ujreduli 

struqturis saxiT da garSemortymulia biopolimeruli Sedgenilobis egzoujre-

duli nivTierebiT [5]. Slamis narevis, rogorc dispersiuli sistemis, mniSvnelovani 

Tvisebaa agregatuli aramdgradoba, romelic gamoixateba aqtiuri Slamis fifqebis 

diametris cvlilebiT 20_300 mkm zRvrebSi turbulenturi Serevis intesiurobisagan 

damokidebulebiT. reagentis zemoqmedebis Sedegad, savaraudod, aluminis hidro-

qsidis ganviTarebul zedapirze mimdinareobs maTi agregireba da aluminis fosfatis 

wvrildispersiuli naleqis adsorbireba. aqtiuri Slamis fifqebi reagentTan urTi-

erTqmedebiT warmoqmnis ufro msxvil agregirebul nawilakebs, rac ganapirobebs gam-

sxvilebuli nawilakebis swraf daleqvas simZimis ZaliT. aqtiuri Slamis fifqebis 

agregaciis msgavsi suraTi aRwerilia me-[6] naSromSi.  

kvlevis Semdegi etapi iTvaliswinebda PACS-is da PAFCL-is testirebas sa-

warmoo pirobebSi _ baTumis wyalsarini sawmendi nagebobis saboloo saleqarSi. 

fosfatebis dasaleqavad koagulantis raodenobis Teoriuli gaTvla moxda la-

boratoriuli eqsperimentiT miRebuli Sedegebis da nagebobaze meoreul sale-

qarebSi Semavali wylis xarjis (100_120 l/wm) gaTvaliswinebiT da Seadgenda 18_22 

l-s PACS-is, xolo 3_38 l/sT-s PAFCL-is SemTxvevaSi. koagulantis sawarmoo ga-

mocda mimdinareobda 5 dRis ganmavlobaSi da daixarja 2 m3 PAFCL. dakvirvebis 

Sedegebi mocemulia me-4 nax-ze. 
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nax. 4. fosfatebis daleqvis Sedegebi saboloo saleqarSi 

 

rogorc me-4 nax-ze mocemuli diagramidan Cans, fosfatebis daleqvis sasurveli 

Sedegi miRebuli iyo 38 l/sT koagulantis dozirebiT, rac srul TanxvedraSia 

Teoriulad gaTvlil SedegebTan. cnobilia, rom koagulants wyalSi maqsimalurad 

ganzavebisaTvis da makrofifqebis warmosaqmnelad esaWiroeba dro. koagulantis 38 

l/sT dozirebisas es procesi 8 sT-Si daiwyo. P-PO4-is sawyisi koncentracia 4,2 mg/l-

dan Semcirda 0,6 mg/l-mde, xolo daleqvis xarisxi 86 %-s Seadgenda. amasTan, moxda 

nitrifikaciis stimulacia, rac dadebiTad aisaxeba wylis gawmendis saboloo xa-

risxze. koagulantis testirebisas dadginda, rom saboloo saleqarSi Semaval 

wyalSi Sewonili nawilakebis maRali koncentraciebis dros fosfatebis daleqva 

ufro ukeTesad mimdinareobs, vidre maTi dabali Semcvelobisas. aseve efeqturad 

warimarTa fosfatebis daleqva saboloo saleqarSiAPACS-is gamoyenebiT. fosfatebis 
dasaleqavad saboloo saleqarSi moxda 2 m3 koagulantis testireba. fosfatebis 

daleqvis sasurveli Sedegi miRweul iqna koagulantis 24 l/sT dozirebiT. eqspe-

rimentiT miRebuli Sedegebi mocemulia me-5 nax-ze. 

 

 

 

nax. 5. fosfatebis daleqvis Sedegebi meoreul  

saleqarSi PACS-is gamoyenebiT 
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am naxazis mixedviT kargad Cans rom 24  l/sT koagulantis dozirebisas efe-

qturi daleqva dozirebidan daaxloebiT 6 sT-Si daiwyo da piks 24 sT-Si miaRwia, 

roca P-PO4-is narCeni koncentracia 0,1 mg/l-s Seadgenda. koagulantis dozirebis 

sawyis etapze daleqvis xarisxi 59 %-s, xolo bolos 98 %-s aRwevda. koagulantis 

dozirebisas 24 l/sT-is ganmavlobaSi fosfatebis daleqvis xarisxi matulobda. 

Sesabamisad, baTumis wyalsarinebis sawmend nagebobaze fosfatebis daleqvis da-

nergvis Semdeg droTa ganmavlobaSi koagulantis wyalSi kargad Serevis Semdeg 

gawmendis sasurveli Sedegis miRweva SesaZlebeli iqneba misi ufro mcire doziT 

gamoyenebis SemTxvevaSi. 

 

daskvna 

Catarebuli kvlevebis Sedegad dadgenilia, rom baTumis wyalsarinebis sa-

wmend nagebobaze Camdinari wylebis fosforisagan gasawmendad gamoyenebul rea-

gentebs Soris yvelaze efeqturi aRmoCnda PACS-is da PAFCL-is gamoyeneba. gan-

sazRvrulia maTi optimaluri dozebi. P-PO4-is zdk-is 1 mg/l-mde misaRwevad Catar-

da maTi testireba sawarmoo pirobebSi sawmendi nagebobis saboloo saleqarSi da 

miRebulia laboratoriul kvlevebTan Tanmxvedri Sedegebi. PAFCL-is 38 l/sT 

dozireba 16 sT-is ganmavlobaSi gagrZelda da daleqvis Semdeg P-PO4-is kon-

centracia Semcirda 0,6 mg/l-mde. PACS-is gamoyenebiT 24 sT-is ganmavlobaSi moxda 

P-PO4-is koancentraciis 0,1 mg/l-mde Semcireba.  

miRebuli SedegebiT Camdinari wylebis defosfotizaciis mizniT PAFCL-is 
gamoyeneba uzrunvelyofs biofiltrebze nitrifikaciis efeqtianobis zrdas. sabo-

loo saleqarebis wyalSi Sewonili nawilakebis (biofiltridan Camorecxili aq-

tiuri Slamis fifqebis) raodenobis zrdiT ki izrdeba fosfatebis daleqvis efeq-

tianoba. 

zemoT ganxiluli kvleva, romelic miznad isaxavda baTumis sawmendi na-

gebobis Camdinari wylebis fosforisagan gawmendas, metad mniSvnelovania garemos 

dacvis TvalsazrisiT, radgan zRvis wyalSi fosfori eutroficirebis ganviTa-

rebis „limitirebadi“ faqtoria. misi didi raodenobiT momateba sanapiro bioce-

nozebis degradacias iwvevs, rac negatiurad aisaxeba wylis mdgomareobaze sana-

piro zolSi. 
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ENVIRONMENTAL PROTECTION 
 
 

TO REMOVE THE PHOSPHORUS FROM THE WASTE-WATER AT BATUMI 
WASTE-WATER TREATMENT PLANT IN ORDER TO PROTECT THE BLACK SEA 
FROM THE EUTROPHICATION 
M. Gvianidze, E. Shengelia, N. Lomtatidze  
(LLC "Batumi Water", Georgian Technical University, Shota Rustaveli State University) 

 
Resume: In order to reduce of the Black Sea biodiversity, protection and eutrophication process, it 

was planned to clean the water from phosphorus by the chemical method at Batumi waste-water treatment 
plant, for which the laboratory surveys conducted by us were envisaged to select effective coagulant and to 
determine its optimal dose and manufacturing studies provided to test the selected coagulant in the Final 
sedimentation tank at Batumi waste-water treatment plant.  

As a result of the conducted research, it was established, that among the reagents used to remove the 
phosphorus from the waste-water at Batumi waste-water treatment plant it is the most effective to use PACS 
and PAFCL. Their optimal doses are determined to reach P-PO4 MPC (maximum permissible 
concentrations) up to 1 mg/L, their testing was conducted in the production conditions in the final 
sedimentation tank of the waste-water treatment plant and the concomitant results with laboratory studies 
have been obtained. According to the received results, the usage of PAFCL for the purpose of 
dephosphatization of the waste-water ensures the increase of the efficiency of nitrification on trickling filters. 
By increasing the amount of the suspended solids in final sedimentation tank, which are represented, as the 
activated sludge scoured from the trickling filter, the effectiveness of phosphate precipitation is increased.  

 
Key words: coagulant; dispersion; eutrophication; phosphorus; sedimentation; silt; weighted particles. 
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