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UHUBEPCATbHAA 3ArPY3KA ECOTAIV':-'_{ L

YHuBepcanbHada 3arpyska Ecotar paspaboTaHa KomnaHven (en3ep.
A9 UCNOMAb30BaHMA B aBTOHOMHbIX CMCTeMax BOAONOArOTOBKHA
(en3ep AquaChief nna KoTTea»en v 3aropodHbIX JOMOB.

NMPENMYUWIECTBA 3ArPY3KN ECOTAR

CoBMeuleHne B ogHOM Kopnyce ¢punbTpa
NATU YPOBHEN OYUCTKU BOAbI

MynbsTMKOMMNOHEHTHas 3arpy3ka Ecotar co3gaHa nytem pota-
LUMOHHOrO CMELUMBAHUS A0 MSATU Pa3iMYHbIX WMOHOOOMEHHBIX U
COp6UMOHHBIX MaTepuanoB. B cocTaB 3arpysku BXOASAT KAaTUMOHO-
0BMeHHbIe CMOJIbl PAa3HOMO FPaHYIOMETPUYECKOrO COCTaBa, KPYMHO-
nopucTasl aHMoHoobMeHHas CMona, cneuuanbHas MHepTHas CMona
1 JonosiHUTENbHaa KBapLesBas noanoxka. B pesynsrate, B 04HOM
(punsTpe OAHOBPEMEHHO YAANATCS M3 BOAbl: MexaHu4yeckue
npuMecK, pacTBOPEHHOE Xene3o, MapraHel, KonJougHoe U
OpraHMyeckoe >esne3o, MnpupoaHble OpraHM4YyeckMe COoeauHeHUs
(rymuHoBbIE 1 YNBBOKUCIOTHI U UX COMM), COSIN XKECTKOCTU, UOHDI
TSXKENbIX METAsO0B.

2 BbicokanA CKOPOCTb YaaneHusa conen

HMEeCTKOCTU U PAaCTBOPEHHOro Mese3a

IMaBHbIM (DaKTOPOM BbICOKOW KMHETUYECKOM
3(pheKTUBHOCTN  yAaneHnss pacTBOPEHHOMO
enesa 3arpyskoi Ecotar aensieTca Hanuume
MENKO3EPHUCTOM KaTMOHOOOMeHHOM (bpakuum. )
3TO 0CObbIN TUM CMOJbI, B KOTOPOM aKTUBHbIE
LeHTpbl obMeHa pacrnonoXeHbl o4YeHb 65M3KO
K MOBEpXHOCTU. B pe3ynbTaTe, npouecc
M3BNEYEHMS] U3 BOAbI MOHOB Xefe3a Npomncxo-
AWT NpsSIMO Ha ee noBepxHOCTH (puc 1), MUHyS
crapnio  Anddysnn  Yepes  MOBEPXHOCTHBIN 35 THui croi
3aUMTHBIA  CIOM  TPaHYMbl, Kak B OBbIYHOW |rpanynbi cMonbl
cMone (puc 2). 3TO CyLwecTBEHHO YBeNn4nBaeT
CKOpPOCTb O4YMCTKM BOAbl M 3DDEKTUBHOCTb
pereHepaumu 3arpysku Ecotar no cpaBHeHUto ¢ v U
06bI4YHBbIMW MOHOOOMEHHBIMM CMOSTAMM. +

CneumanbHass TEXHONOrMS  CMeLUMBaHMSI
KOMMOHeHTOB Ecotar nossonsieT obpasosatb  |A1ddysus
MIOTHO YMAaKOBAHHYIO CTPYKTypy W3 rpaHyn [1OHaXenesa
PasM4YHOrO AMaMeTpa, B pe3y/nbTaTe u4ero puc.2

+ +

puc.1




unbTpytowmin cnon Ecotar vmeeT 60MbLIy0 MAOTHOCTb MO CpPaBHEHMKO C
06bIYHBIMA MOHOOOMEHHBIMM cMonamu (puc.3). DTO MO3BONSET B 2-3 pa3a
yBenuuuTb 3@PEKTUBHOCTb YAANEHUS COMEl XKECTKOCTU U pacTBOPEHHOMO
Xeresa 3a CHeT yBeNMyeH s NaoLaam KOHTakTa ¢ hunbTPYOLWMM MaTeprasniomM.

O6blyHast cMona 3arpy3ka Ecotar
puc.3

3 MonHoe ypaneHue

KOAAOUAHONro U OpraHN4YecKoro Merse3a

KonnongHoe n opraHuyeckoe eneso npuaaet
BOZlE XOPOLIO 3HAKOMbIM HEMPUSATHBIA XKENTo-
6ypblii UBET. ITO XapaKTepHO ANs 60M0TUCTON U
KonoaesHo BoAbl. Mo cBoel npupoae 370 A0BOJIbHO
KpyrnHble CcTabufibHble KOMMEeKCbl W3 WMOHOB
Xenesa U opraHMYecKkMx CoeauHeHuin. B oTnnuve
0T 06bIYHOrO PACTBOPEHHOMO efie3a OHW UMEeoT
oTpuuaTenbHbI  3apsia. Yawe Bcero Konnouabl
00pasytoTcsl Ha OCHOBE MPUPOAHbLIX OpraHWYecKmnx
COEAMHEHWIN: TYMUHOBBIX M (DYNbBOKUCIOT, @ TaK-
Xe UX Conemw.

KaTMOHOOBMEHHbIE CMOMNbI  HE  CMpaBAsioTCS
C OUYMUCTKOM TaKOro TuMa 3arpsisHeHUA. Ans ux
yaaneHus B Ecotar cneumasbHo Mcnonb3yeTcst 0cobo
a(pdhekTnBHaAsA KpynHOMopucTas aHWMOHOOOMEHHast
CMoOna, KOTOpasi TMOJSIHOCTbIO 3afepXKMBAET  3TW
CNOXHeNWwme Anst O4UCTKU npumeck (puc 4). puc.4

4 Nchonb3oBaHue

YHUKAfNbHON UHEPTHON CMOnbI

Monagas B Ecotar, Boaa cHauana npoxoamT Yyepes 0cobblii C/IoN MHEPTHOM
CMONbl, pa3paboTaHHOM Mo TexHonoruu lersep. MOCKONbKY €e NIOTHOCTb
MEHbLLE, YEM Y OCTaNIbHOM 3arpy3Ku, OHa pacrosiaraeTcs B BEPXHUX COsX, U
CNYXWT NpeABapUTesIbHbIM (UNETPOM MeXaHUYeCcKoW OYNCTKU. B pesynbraTe,
M3 BOAbl YAANsOTCA MexaHudeckue npumecn 6onee 10 mkMm. Ho, camoe
Ba)XXHOE, 3Ta WHepTHasi cMonia NpeaoTBpallaeT BbIHOC MEIKO3EPHUCTOM
dpakumm n3 coctasa Ecotar B pexxmMax NpoMbIBKU. ITO NO3BONSET M3bexaTb
3aCopeHusl  ynpaBisloLLEero MexaHu3Ma, YBENMUMBAET HAAEXHOCTb U
[ONrOBEYHOCTb BCeW cncTembl (puc 5).



MoTok BOAbLI NpY pereHepauun
puc.5

5 Nchonb3oBaHUue B3pbixaAioule NPOMbIBKU

U CTaTU4ecKon pereHepauumu

MpUMeHeHWe creunanbHOM MHEPTHOM CMOJbI M MOAAEPXKMBAIOLErO CI0S
kBapua B Ecotar, no3sonser adpdeKkTMBHO pacnpeaensTb MNOTOKM BOAbl Mpwu
MHTEHCMBHOMN B3PbIX/ISAOLEN MPOMbIBKE. B 3TOM pexume pereHepauuu Boaa
NAOET CHU3Y BBEPX, Pa3fenss 3/1eMeHTbl 3arpy3ku 1 TwaTenbHO NPOMbIBast MX.
B3pbixnstolasi NpoMbiBKa MO3BOJSIET MPOBOAWUTL PeEreHepauuio cpasy BCeM
3arpy3kn 6bIcTpo U 3deKTMBHO, Mpu 3TOM, MCKAYas obpa3oBaHue 30H
3acTamBaHus (puc.6).

Ecotar nossonsieT nposoauTb 60onee 3(PhEKTUBHYIO CTaTU4eCKylo pere-
Hepauuio Mo MPUHLMMNY «3aMayvMBaHUS CKOBOPOAKW», KOTAa pPereHepupyowmi
pacTBOp MPOCTO HaxoAWTCS BHYTpY uibTpa NpoAoKUTENIbHOE BpeMs. DTO
MO3BONSIET 3HAUUTENBHO YBENNYMTb 3DHEKTUBHOCTb pereHepaumu.

I I
O6blyHas MpombiBka Ecotar
NpOMbIBKa

puc.6




Bo3moMHOCTb ynaneHus #enesa ao 30 mr/n
1 6aKkTepuuMmaHana ctepunmMsaumnsa

6

MNpuMeHeHne Ecotar BMecTe CO cneuvasnbHbIM
aBTOMaTM4yecKuM posaTopoM (puaepom) baktepuuma-
HOro OYMCTUTENs ULTPYIOWEN cpeabl, NO3BONSET
3 deKTMBHO UCMONb30BaTb ee AN O4YUCTKM BOAbl i
C aHOManbHO BbICOKMM COAEpXaHWeM >xenesa: Ao

30 Mr/n. [NaBHbIM YCNOBMEM MPUMEHEHUS OBbIYHbIX RE P.
MOHOOOMEHHbLIX ~ CMONT  SIB/ISIETCS  COAEpXaHne B T s
“cxoAHoW Bofe xkenesa He 6onee 2 mr/n. MpuunHa 00 il e

B TOM, 4YTO >efie30 MPOHMKAET W HaKanIMBaeTCs TR
BHYTPU TrpaHyn QuAbTpytowero martepuana, OT 4ero

OH TepsieT CBoM (ULTPYIOLME CBOMCTBA, KOTOpblE He
BOCCTaHaB/IMBAOTCS 0ObIYHOWM pereHepaumen.

BakTepuumAaHbIi ouMCTUTENb rNYBOKO NPOHMKAET B Nopbl Ecotar, NofHOCTbIO
BbIMbIBasl HAKOMMWBLLEECS >Xene3o W apyrne 3arpsisHeHus. OgHoBpeMeHHO
NMPOUCXOANT OYMCTKA BHYTPEHHUX YacCTeN YMpaBrsIOLEro MeXaHu3Ma, 4To
3HAUUTENbHO YBEIMUYMBAET CPOK €ro Ciyx6bl M CHUXKAET BEPOSTHOCTb MOJIOMKM.
B cocTaB ounMcTMTENbHOro pacTBopa BXOAST COCTaBastowme, obecneymnsatoLime
6akTepmunaHbii addekT. MNMo3ToMy B MpoLecce pereHepaumuy OAHOBPEMEHHO
NPOUCXOANT CTEPUNM3aLNS DUNBbTPYIOLLEN 3arpy3Ku.

®upgep ycrtaHaBnuBaeTcs B 6ak coneBoro pacTtBopa, He Tpebyer
3NEeKTPUYECTBa M CneumanbHOM HacTpoMKKM, MoabupaeTcss B 3aBMCUMOCTM
oT obbeMa (punbTpylOLWEN cpeabl, NMEPUOANYHOCTM pEereHepaumii U CTEMEHU
3arpsisHEHHOCTM BoAbl. Micnonb3oBaTb dmaep pekoMeHAyeTCs Npu coaepXXaHnm
»xenesa B Boge 6onee 10 mr/n.

PereHepauusa o6bI4HO NOBapeHHOM conbio

7

MoHoo6MeHHble cMonbl B Ecotar HaxoasaTtca B Na+ u Cl— dhopmax, nosToMy
BOCCTaQHOB/IEHME WX (UNLTPYIOLWMX CNOCOBHOCTEN MPOU3BOAMTCA MpPOCTO,
6e30MacHO U 3KOHOMWYHO OAHMM PEAreHTOM: PacTBOPOM R
06bI4HOM NOBApEHHOW CoMM TUMa «3KCTpa». He aonyckaetca 33
MCMONb30BaHME MOANPOBAHHOMN CONK.

[Ana pereHepauun Ecotar MOXHO MCMOMb30BaTb TaKXe
pacTBop XxJiopuaa Kanusi. B 3ToM criydae, pacTBop nocsne
pereHepaLmmn MOXHO He cbpacbiBaTb B ApPEHaX, a UCMOosb-
30BaTb B KauyecTBe yao6peHus. Conb




TUMNDbI 3ArPY3K eCOTAR

Ina peuleHna Hanbosnee TUNUYHbIX NPO6eM C BOAOW B HACTO ‘mee BB&MH A
KOMNaHuen Cen3ep pa3paboTaHo YeTbipe TUNAa 3arpys3ku:

Ecotar-B30 (Ecotar B) ans ounctky BoAbl OT pac-
TBOpeHHoro xene3a (B — go 15 mr/n, B 30 — ao 30 mr/n),
MapraHua M COMel >ECTKOCTM, MPU HE3HAUYUTENbHOM
cofiep)XaHnM opraHMYecKmX BELLLECTB. PekoMeHayeTcs anst
OYMCTKU BOAbl M3 APTE3UAHCKUX CKBaXMWH. BuayanbHas
OLIEHKa WCXOAHOW BOAbl: MEpBOHAYasrbHO MpPO3payHas
BO/Zla MNPV OTCTauBaHWUM XXENTEET M AaeT 6ypblil 0CaAoK.

Ecotar-A (Ecotar-A BIO) ans o4ncTkM BOAbl OT pac-
TBOPEHHOIO Xesie3a, KOMIMIEKCHBIX Xene300praHnyecknx
COeAVHEHWI, MapraHLa, Conen XecTkocTu. PekomeHayeT-
CS1 ANS OUUCTKU BOAbI U3 KONOALEB N HErnyOOKMX CKBaXMH.
Bv3yanbHasi OLeHKa UCXOAHON BOAbI: BOAA@ UMEET XXeNTo-
6ypyto okpacky, npu oTCTamBaHuy obpasyeTcs 0CafoK.
Ecotar-A BIO g1 ounctkv 1 o6e33apakmBaHus BoAbl.

Ecotar-C ans ounmcTkM BOAblI C BbICOKMM COAEpIKa-
HWEM NPUPOAHBIX OPraHMYecKux BeLeCTB, OpraHNYecKoro
Xenesa v MapraHua. PekomeHayeTcs Ans O4MCTKM BOAbI U3
HernyboKMX CKBaXKMH, KOMOALEB W OTKPbITbIX BOAOEMOB.
Bu3yanbHas oLeHKa MCXOAHOW BoAbl: BOZA MMEET OKPacKy
OT XENTOW /10 KOPUYHEBOW, HE 06Pa3yeTCsl 0CAIOK.

OCHOBHbIE CBONCTBA 3ArPY3KN ECOTAR

OpHOpoAHasi CMECb rPaHy” OT CBETJIO-
YKENTOro A0 YEPHOro LBeTa

®dusunueckas opma

HacbinHasa macca, Kr/n 0,84 - 0,98
[vana3oH pa3mep 4actul, MM 0,25-5,0
BnaxkHoCTb 45-70%

YnakoBka Mewok 28,3 n (1ft3)




NMPEVMYWECTBA 3ArPY3KNM eCOTAR

Ecotar

Birm, Green Sand, Pyrolox

JddekTBHOE yaaneHne kenesa C
KOHUeHTpaumel ao 30 mr/n.

CHmxeHne 3DGhEKTUBHOCTM  yaaNeHUs
MpU BbLICOKMX KOHLIEHTpaUMAX Kenesa
6onee 10 mr/n.

OuncTka OT Kefesa OCyLIECTBSETCA
Mo MPUHUMMY WOHHOrO O6MeHa, He
TpebyeTcs UCnosb30BaHME a3paLMOHHBIX
YCTPOMCTB, OKUCIUTENEN U KOAryNstHTOB

[ns  BbICOKMX KOHLEHTpauui >xenesa
(6onee 10 Mr/n) ucrnonb3yrTCS TONIbKO
BMECTe C  [03MPOBaHMEM  CWMbHbIX
OKMCAUTENEN 1 KOArysiHTOB.

YnpaBneHve BCeil CMCTEMO OAHWM Kia-
MaHHbIM MexaHW3MOM. MOXeT WCMonb-
30BaTbCsl C MPUMEHEHMEM BODKETHOIO
PYYHOro KfiarnaHa yrnpaBneHusl.

BbIcOKasi CTOMMOCTb ¥ CIIOXHOCTb YrpaB-
NIEHUS1 CUCTEMOW 3a CYET MPUMEHEHWSI
creumanbHbiX 6/I0KOB  103VMPOBaHUS 1
aspaumn.

SdEKTUBHO yAaNAT OpraHUYeckoe
M KOMMOWAHOE >eneso 6naroaaps

HaMuMl B COCTaBe  crneumasnbHon
aHMOHOO6MEHHOM CMOJbI opraHo-
nornoTuTens.

AB6CONOTHO He 3(deKTUBHbI ANs yaa-
NEHUS1 OPraHMYecKoro W KOJMOUAHOMO
xenesa.

JKonornyeckn 6esonacHas pereHepaums
pacTBOPOM MOBAPEHHOM COMM.

PereHepalms nepMaHraHaTtoM —Kanus,
Tpebyiolllas  crneunanbHbiX Mep  Ans
3KONorMyeckn 6esonacHoro cnuMBa oOT-
paboTaHHOro pacTeopa.

YnaneHue conem  KeCTKOCTH,
TAXKENbIX METANOB.

NOHOB

He yoansioT aaHHble npuMecy.

He 3aBucKT OT pH mMcxoaHoM Boab!.

TpebyeT KOppPeKTMPOBKKU pH B MCXOAHOM
BOZE.

He TpebyeT BbICOKMX CKOPOCTEW Mpu
B3pPbIX/IAOLIEN MPOMbIBKE.

Tsoxenble 3arpy3ku TpebyloT BbICOKMX
CKOPOCTEN Mpu 06paTHON NMPOMbIBKE.

PE3YNIbTATbI NCNbITAHUA 3ArPY3KN ECOTAR

Mposogunuce  naBHbiM  KoHTponbHO-UcnbITaTenbHbiM M Hay4yHo-

MeTtoanyeckum LleHTpom MnTbeBON BOAbI
Mokasartensb Vlc::::asl oq":;::"” naK | 3ddexTnBHOCTD

»Keneso obluee Mr/n 0.81 0.13 0.3 84 %

Xeneso obuiee

(B opraHuyeckmx 0.81 0.04 0.3 95 %

KoMreKkcax) Mr/n

MapraHeu mr/n 0.12 <0,005 0.1 Bonee 95%

YKecTkocTb 06Lwas, mMr/n 7.3 <0,3 7 Bonee 95%




PEKOMEHAOYEMbIE YCJ/10BNA SKCNNYATAUUN ECOTAR

Ecotar A, Ecotar
Ecotar ABIO | E°tarB | "g3q
CB060AHbIN XNTOp 01

1

Mr/n, He 6onee
MyTHOCTb
3
Mmr/n, He 6bonee
b3
XKenezo 8 15 30 2
Mr/n, He 6onee

MapraHeu
Mr/n, He 6onee 2 > > 2

Ecotar C

OrpaHuuyeHus:

XKecTkocTb 10 12 12 5
Mr-3kB/n, He bonee

rnMo
mr O,/n, He 6onee

Obuiee conecoaepxaHune 2
r/n, He 6onee

* [py coaepKaHWK Xenesa B ucxoaHow Boae 6onee 10 Mr/n pekoMeHayeTcs
1CNosb30BaTh uaep ¢ 6akTepULMAHbIM OUMCTUTENEM 3arpy3ku Ecotar.

PABOYUNE XAPAKTEPUCTUNKN ECOTAR

MakcumanbHas TemnepaTtypa, °C 40
[wnana3oH pH 0-14
Pabouasi ckopocTb NoToKa, M/4 10-20
BbicoTa cnosi, MM He MeHee 500
CB060AHBIN 06bEM B KONOHHE /NS PaciUMpeHms 40
3arpysku npu obpaTHon NpombIBkK, % HE MeHee

CKOpOCTb NMOTOKa Npu 06paTHON NpoMbiBKE, M/Y 10-20
CKOpOCTM NMOTOKA NPU PereHepaLmmn 1 MefIeHHOM 2.4
NpOMBbIBKE, M/Y

CKOpOCTM MOTOKA MpW MPSIMOTOYHOW MPOMBIBKE, 10-20
M/4

PereHepaHT 8 — 12% pacteop NaCl
Pacxop pereHepaHTa, r/n cMonsbl 100 - 150




noTePu OABJIEHNA B PEOXNME CEPBUCA

6ap/m
1,0

0,8

0,6

Temnepatypa

04 °°S
02 /

0 10 20 30 40 MMy
CKopocCTb noToka

PACWWPEHNE CNOA NP O6PATHO NPOMbIBKE

100 %
Temnepatypa

0 2 4 6 8 10 MM

CkopocTb noToka

MapeHve gaBnexHns Ha eQNHULLY BbICOTbI CInos

80 %

60 %

40 %

Pacwupenwne cnos
(% ot BbICOTHI Cros)

20 %




PACYET YACTOTbI PErEHEPAUNI ECOTAR

Ecotar A,
Ecotar ABIO | EcotarB/B30 | Ecotar C
Ob6MeHHasi EMKOCTb 3arpysKMu, €00 1200 o
Mr-3ke/n (E)
V3 x E
®opmyna ans pacyeTa obbema L VexE
BOAbI MEXAY pereHepauusamu P

MpumeyaHune: V - O6bEeM BOAbI, OUMLLEHHON MEX/Y pereHepauusMu, NMTpoB
V3 - O6beM 3arpysku, TMTpoB
E - ObMeHHas eMKOCTb 3arpy3Kku, Mr-3ks/n
OX — O6Last >KECTKOCTb OYMLLIREMOM BOAbI, MI-3KB/N
Fe — KoHueHTpauus xenesa (06L1ero) B o4nLIAEMON BoAE, Mr/n

PEKOMEHOAUUU MO BblsOPY KOPIMYCA ®UJIbTPA
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NMPN3HAKW 3ArPA3HEHHOCTV BOAbI
N XAPAKTEPUCTUKA NCTOYHNKOB BOOOCHAB>KEHUA

Mabka HaunmeHoBaHue Mpu3Haku
P BOAAOMCTOYHMKA 3arpsA3HeHHOCTU BOAbI
Boga wumeer xento-6ypyto
OKpacky, npu OTCTavBaHUu
Ecotar A, Konoaupl, packy, - Tp

obpasyeTr ocagok. lMpu kuns-
YeHMM  BbIMagaeT  0CafoK
CONEN XECTKOCTU.

Ecotar A BIO HernyboKme CKBaXXuHbI

MNepBoHayanbHO nNpo3payvHas

Ecotar B
CKBaXXWHbl BOAa MpW OTCTaMBaHUW XXen-
C HM3KMM COAEPXXaHUEM | TeeT M fdaeT Oypbiii OCadokK.
Ecotar B30 OpraHukm Mpun KUNAYeHUM  BbinaaaeT
0CafoK COJeN XKECTKOCTM.
Boga umeeT okpacky OT >en-
TOV [0 TEMHO - KOPUYHEBOW,
Konoauel, He obpa3yeT ocagka npu OT-
Ecotar C Hernybokme CKBaXXuHbl, 4

ctamBaHuu. [py  KUNSAYeHUu
BbINaJIAEeT 0CaZOK COMEN »ecT-
KOCTW.

OTKpPbITblE BOAOEMbI

PEKOMEHOYEMbI O6bEM 3ArPY3KN ECOTAR

ONnAa CTAHOAPTHDBIX KOPMYCOB ®oJ1bTPOB

Kopnyc < < <+ < Ln 0 0 o~ ~ ~ ~
pry < <+ L L © o © ©o N [N N

© o o ™ < O © — < o o
unbTpa =] — — — — — — ~N ~N 53] (5]
0O6bem

3arpy3kn, | 20 | 28,3 | 42,5 | 56,6 | 84,9 | 113,2 | 155,6 | 198,1 | 283 | 424,5 | 622,6
Ecotar, n




CAHKT-NMETEPBYPI
wocce PeBoniounu, 69

+7 (8I2) 605-00-55
€-mail: office@geizer.com

MOCKBA

yn. lOxHonopToBan, 7

+7 (495) 380-07-45

+7 (495) 708-48-30
€-mail: moscow@geizer.com

POCTOB-HA-IOHY
yn. BaBunosa, 67

+7 (863) 206-17-94

+7 (863) 206-17-91
€-mail: rostov@geizer.com

KPACHOOAP

yn. TypreHeBa, 139

+7 (861) 221-05-82

+7 (861) 221H3-64

€-mail: krasnodar@geizer.com

Baw pervoHaribHbIN gunep:

www.geizer.com

rensep.pd
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