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PykoBoACTBO NO NOAroTOBKE BOAbI B BaccenHax

Bopaa npospayHas u yucTas, rnasa He 60NAT: KaXabIn 6acceiiH foOMKeH ObITh

N yCTpaHEHWIO NPOAYKTOB peakuun ¢ XITopoM

Mpeumyuwectea AFM

Ha 80% cHwmxeHue pacxoga xnopa

KoHTponb kpuntTocnopunaun

YMeHbLUeHre vncna 6akrepun

dunbTpauunsa TBepaon dpakummn 0o 1 MukpomeTpa
MeHbLe cogepxaHne THM

CHWXeHNe Unm ycTpaHeHue TpuxmopaMmmHa
OKOHOMUSI PACXOL0B Ha CoAepxaHune

100% akonornyeckass COBMECTUMOCTb.

O6nactu npumeHeHusa AFM

-

NMuTbeBas Boaa

TpeTunii aTan O4YUCTKN CTOYHbIX BOS

PereHepaLms NpoMbILLIEHHBbIX U GbITOBBIX CTOKOB
MnaBaTtenbHble 6acceiHbl

OnpecHeHune Boabl

MpagvpHu

O6LLenocTynHbIE akBapUYMBI.

BEHNCKE

GmbH
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t BEHNCKE
M Immer eine Idee voraus. % GmbH

Ouﬂpral.l,H’l BOAbl B NNaBaTtenbHbIX 6accenHax n AXaKy3m

B npoLunbie rogbl OblNI0 MHOrO MccrnegoBaHUn No TpUXnopamumHy n ero BO3SMOXHOMY BITMAHUIO KaK
npenBeCcTHUKa aCTMbl y neten unm cnyxawmux ninaBaTtesibHbIX baccenHoB, OPKaKy3n nnun CrnopTmMBHbIX
LLEHTPOB. Ho no cux nop He ny6nm<osanocn: HU4Yero, nnn ny6nvn<osanocn> CITNLLIKOM Mario no Bonpo-
Cy, OTKyla NoABNAeTCA TPUXNopaMnH U Kak MOXHO YMEHbLUUTb ero Bblpa60TKy.

Hapsgy ¢ TpuxnopamuHOM 3HaYUTENbHYK pofb UrpatoT TpuranomeTtaHsl unu THM (B T.4. xnopo-
opm), KOTOpbIe SABNATCA KaHLeporeHHbIMU xumukatamn. OHM CnocoBHbI BbICTPO MPOHMKATh B
pycno kpoBoobpalleHuns 4enoBeka vepe3 nerkue. [ns peweHus aton npobnembl npeanaraeTtcs
NMPUMEHSATb O30H U YNbTpadnoNneToByo Ae3UHMEKLMIO.

MocelleHne BacceriHa AOMKHO ObITb PagoCTHbIM COBbITMEM. VIMEHHO NO3TOMY KavyecTBO BOAbI U
BO3yXa Haj, NOBEPXHOCTbLIO BOAbI HE JOMKHO HAHOCUTL Bpep 300poBbio. B AaHHOM cTaTbe obcyxaa-
eTcs, OTKy[a NOsIBNSOTCA NPOAYKTbI peakuum ¢ XfopoM. 3[eck BrnepBble paccMaTpuBaloTCs Mexa-
HM3Mbl MX BbIpaboTKW, U nNpeanaraeTcd BO3MOXHOe pelleHue npobnembl. Ha camom gene takow
noaxoA, OTKPbIBAET HOBbIE MYTY Pa3BUTUSI 6aCCEeNHOBON NPOMBILLIIEHHOCTY.

TpuxnopamuvH u 6akrtepumn

XnopamuHbl BO3HMKAIOT B pe3dynbTaTe peakuumn B BoAe Mexay xnopom u ammunakom (NHs), a Takke ¢
nogobHbIMKM emy coegunHeHusimu, Hanpumep, ¢ MmoyeBuHon ((NH2)2CO). Hemeukmin ctaHgapt DIN
19643 onncbiBaeT obpa3zoBaHNe XIOPaMUHOB Kak oyHKLMIO, MPOM3BOAHYI0 OT BOAOPOAHOMO NoKasa-
Tens pH, Ha ocHoBe criegylLNX YpaBHEHMI peakumu:

NHs +HOCI — NH2ClI +H20 pH = 6-8 MoHOXNOpaMunH
NH2Cl + HOCI  — NHCl2 + H20 pH = 5-6 guxnopamuH
NHCIl2 + HOCI  — NCls + H20 pH = <5 TpuxnopamuH

CopepxaHue CBSI3aHHOro xsiopa npuMmepHo B 1,4 pasa Bbile xropa
no DPD2 (moHoxnopamunHa un guxnopamuHa). Ecnn cessaHHbIn Xnop
Hwke DPD3, 3anax TpuxnopamMuHa OTCYTCTBYET M rMnasa y noceture-
nen He 6onAT. Ecnn 3TO He Tak, 3Ha4YWT B BOAE MHOIO OpPraHuku
(Hanpumep, T[1AB). Bnwunser pobaeneHnve nwoboro konuyecTsa
NoBepxXHOCTHO-akTMBHbIX BewecTB ([1AB) B Boady, Aaxe ecnu 370 @® D
Bcero 5 mn wamnyHs Ha 6accenH pa3mepom 50 kybomeTpos. MoaTo-
My HaJo Bcerga MpoBepsTb Koarynsumi u xronbeobpas3oBaHue, a
TaKke NpyHMMaTb Mepbl ANS YNydleHns, Korga crnegyer.

& MoHoxnopamu
& [uxnopamuH
& Tpuxnopamuu

-
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BTopoi npuunHOM BLICOKOro CofepXaHus CBA3AaHHOro Xrnopa Moxet
ObITb NpMMeHeHe CBOOOAHOMO Xropa B CULLKOM BbICOKUX KOHLIEH-
Tpaumsx. Xnop OKUCISeT OpraHuky B (punbTpylolwem croe, 4To B
cBot0 oyepeab nosbiwaeT DPD3. MNMoatomy HacTosaTensHO TpebyeTca
[o0aBnsATbL XNIOp UMM MHOM OKWUCAWUTENb TOMbKO nocre unbTpa.
PelieHnem gaHHom npobneMbl MoXeT ObiTb M3MeHeHWe MecTa gobaB-
NeHunsa xnopa, CHWXeHNe KOHLEHTpauun xnopa v yBennyeHue 4acrto-
Tbl OOpaTHbIX MPOMbIBOK.

WUpeanbHblii guanasoH pH

Bbicokoe cogepxaHune CBA3aHHOMO XJiopa, MPUBKYC TPUXIOpaMnHa 1 pa3gpaxeHue rnas y nocetutenen nrnasa-
TenbHoro 6accenHa — Bce 3TO NpU3HakM Npobnem umpKynsauum Bogpel. 3HauuT, YTO rae-To B cucteme obpasosa-
nacb "MepTBasi 30Ha" C OTCYTCTBMEM LIMPKYIALMMN MU C HU3KON CKOPOCTBIO LIMPKYNALMK, rAe CKONUMIOCh MHOTO
OakTepuii, N rae HM30K nokasartenb pH, unu B 6accenHe obpasoBanacb GuonsneHka ¢ 6oMbLLIMM KONMYECTBOM
GakTepui. Hanbonee BepOATHBIM NCTOYHMKOM HakTepuin 1 BUOMNEHOK MOXeT BbiTb MeCoK B MecyaHoM usb-
Tpe, yronb B uUnbTpe C akTMBMPOBAaHHbIM yrrem, "MepTBas 30Ha" B cucteMe TpybonpoBOAOB MMM rae-To Ha
NyTU LUMPKYNSLMmM Bodbl.
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B cooTBeTCTBUE C YpaBHEHMSIMU peaKkL i, TpUxIiopamMuH BbipabaTtbiBaeTcs Tonbko npu pH Huxke 5,0. Ho
B NpaBWIbHO NOArOTOBNEHHOM NnaBaTensHOM baccenHe pH coctaBsnsieT oT 6,8 o 7,6. lNoyemy xe, Tem
He MeHee, MOXeT 06pa30BbIBAaTLCS AUXIIOPaMUH U TpuxnopamuH? B niobom cnyyae TpuxnopamuH He
MOXeT 06pa3oBbIBaTLCA HEMOCPEACTBEHHO B BOAE, MOCKOMbKY TaM BOAOPOAHbIN NokasaTtenb pH crvww-
KoM Benuvk. Ho no6as NnoBepXHOCTb, HaXoAALAsACA B KOHTAKTe C BOAOW, NOKPbITa TOHKOW GUONNEHKON, B
KOTopoW npeobnagaeT kucnasi cpefa M HU3KMA nokasatenb pH. TpuxnopamuH obpasyeTcsd B 3ToW
KMcrnon nneHke. Yem Tonule nneHka, TeM 6onblue BbipaboTka TpUxiopaMumHa.

Camyto 6onblLUy0 MOBEPXHOCTb B CUCTEME BOAONOATOTOBKU [XXaKy3n UNn nnaeaTenbHbiX 6acceHoB ¢
O0nbLWMM OTPLIBOM MMEET NecyaHbI punbTp. Kaxabii KydomeTp necka obnagaeT NOBEPXHOCTLHO OKOJIO
3000Mm2. ¥Y>ke MHOIO fneT U3BECTHO, YTO NECOK SABNSIETCSt OTNMYHON cpenow ans pocta 6aktepuit. Beero 3a
HECKOIbKO OHEN CBEXWIA 3arpyXeHHbIN Necok nopaxaeTcs MHOXecTBoM BakTepuit. Mpu aTom HGakTepum
BbIOENAT T.H. ,anbrmHaT®, CBOEro poda Cnu3b, KOTOpas 3alluiaeT MX OT OKUCHSLWEro OencTBus
xropa. 91a ,,npuBs3ska“ MoXxeT HacTynuTb yke B TedeHne 30 cekyHa. CoaepxaHusi xropa, UCnonb3aytoLLe-
roca B OOMbLUMHCTBE nnaBaTernbHbIX GaccerHoB M OXaky3n, HeJOCTaTOYHO, 4ToObl OTpUUATENBHO
NOBMUSTb HA POCT BaKTepuI, 3aKPENUBLUNXCS HA NMECKE UIN NHBIX MOBEPXHOCTAX, U 3aLUULLLEHHbIX anbru-
HaToM.

Puc. 1. Ceexul necok 6e3 bakmepul (crneea), U mom e camMblli MECOK M0C/1e€ HECKOMbKUX OHel
3KCMIyamauyuu, noYmu fnosTHOCMbIO 3apaxeHHbIl bakmepusiMu (cripasa).

Ha puc. 1 nokasaHo, kak YNCTbIV MECOK yXKe Yepes3 HECKONbKO AHEN NOYTU NOMHOCTLIO 3apakeH GakTe-
puamn. Crion 6akTepuin BO3HMKAET Kak Ha Mecke, Tak U Ha OPYyrMx NOBEPXHOCTSX MnaBaTenbHOro
6accenHa. Co BpemeHeM GMonmneHKa CTaHOBMTCS TOMLE U NpoYHee. B KOHeYHOM cyeTe, aTo BeAeT K
CKIEMBAHMIO OTAENbHbBIX NECYMHOK anbrmHaTamu, BbiaensemoiMn 6aktepusmn. B cnoe necka obpasy-
IOTCA KaHarnbl, YTO BeAeT K nnoxon dunbtpaumu. Kak npaesuno, ons 3Toro npowuecca tpebyerca ot
OfHOTrO [0 ABYX NneT. B cunbHO 3arpykeHHbIX cucteMax, Hanpumep, MKakysu, rae y bakrepun ectb
MHOFO OpPraHuKN ONst NUTaHUs, 3TO ABNIEHME MOXET HacTYNUThb YyXKe Yepe3 HECKOSIbKO MECSLIEB.

OcaxpgeHne 1 cknevBaHue necka BegeT k 06pa3oBaHuUio kaHanoB B (hunbTpytoLem crioe. 3T0 MOXET
cny4utbcsa B NoboM unbTpe. Takon Krem 4acTo HasbliBaloT KMPOM C Ten nofb3oBaTenen”, 4to
HenpaBuIbHO, MOCKONbKY AaHHasd Buomacca npeacraBnseT cobor cMecb nonucaxapuaHbIxX anernHa-
TOB, BblAENEHHbIX 6akTEpUsiMU. U 3TO 04eHb BaXKHO MOHMMATb, NMOCKOSbKY NecyaHbln hunbTp ABMSET-
CSl €AUHCTBEHHbIM CPEeCTBOM NpeaoTBpaTUTL pacnpocTpaHeHue Kpuntocnopuaun. MNpun noasneHmu

KaHamnoB Yepe3 PUNbTPYIOLLMIA CIOM KpMNTOCNOPUAUN MOryT 6ecnpensaTCTBEHHO NPOXOANTb PUMbTP.

Yem TonLe OMonneHka, TEM Hke nokasaTtenb pH B Hel, 4TO B CBOIO ovepeb BeOEeT K YCUIIEHHOMY
o6pa3oBaHuio guxnopamuHa u TpuxnopamuHa. CyLlecTByeT NONOXUTENbHAs CBA3b MEXAy 3arpy3kon
BacceiHa, KONMYeCTBOM OpPraHukK, pasmepom GronneHkn n obpasoBaHnem TpuxropamMmmHa. BaxHyro
porb UrpatoT Takne oakTopbl, Kak XopoLlasi TMrMeHa, nNpaBuUIibHOE OCHALLEHNE N TEXHUYECKOE peLle-
HWe cMCTEeMbl BOOOMOAMOTOBKM, @ TaKKe pexum akcnnyaTaumm. buomacca, obpaszoBaHHas 6aktepusi-
MU, MOXET COCTaBNATbL A0 5% obLero Beca necka.
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B otueTe AeeHmcmea o oxpaHe 300poebs 3a 2004 2. coobuianock, Yto 88 GacceliHoB 1 23 oxaky3u 3apa-
KEHO nervoHennamu. M3 Hnx Ha wecTtHaguath obbektax 0bbivHbIE MMKPOOMONOorMyeckue napameTpbl NpeBbILLe-
Hbl He Bbinn. CnegoBaTenbHO, 6onbLIOe KONMYECTBO BakTepmin MOXET ObITb AaXe Ha Takux obbekTax, rae MUKpo-
Buronornyeckoe TeCTMpPOBaHUE N NPOBEPKN BE30MAaCHOCTH AatoT yAOBNETBOPUTENbHbIE pe3yrbTaThl.

Xnop KpavHe He3HauMTenbHO BNMAET Ha GakTtepuu, 3aluyileHHble GronneHkon. Xnop MOXeT OKUCIUTb MNLlb
DakTepun, BbIMbITblE M3 hunbTpa Npu obpaTtHoM NpombiBke. BakTepusa xueeT oguH yac. [locne obpaTHown
NMPOMBIBKMN YacTb XXU3HECNoCcobHbIx 6akTepuin nonagaeT Has3ag, B NnaBaTesnbHbIi 6acceliH. Horga pexum donnb-
TPOBaHMWS CTAHOBUTCSI HECTAOWIBbHBIM, U B pe3yrnbTaTte BO3MOXEH BbIOPOC GOMbLIOro yMcna 6akrepun na gpunb-
Tpa. OTO NposiBNsieTcs B MyTHOCTU BoAbl. C y4eToM 3arpy3ku ounbTpa, Takoe BO3MOXHO U Yepes ABe Heaenu,u
yepe3 mecsL. Xnop B COCTOSAHUM youTb OonbLUMHCTBO GakTepuii B Boge 3a 30 cekyHa. Ho okucneHve 6akTepuans-
HbIX X11onbeB pa3mepom oT 50 Ao 100 MUKPOH TpebyeT 3aMeTHO BorbLLE BPEMEHW.

MHoro npobrnem ¢ Ka4eCTBOM BOAbI CO3A4aeT nonagaHve nocre NpoMbIBKY Hasad B Body buonneHku, obpasosas-
Lenca Ha necke. [laxe necyaHbii UnbTP NPaBUITbHOM KOHCTPYKLUWW C MPaBWUbHO OpraHn3oBaHHOW 0OpaTHOM
npoMbIBKOW ByaeT paboTaTb XOPOLLO NULLB MPY YCIOBUW NPaBUILHOMO NPpMMEHeHNs. [ecok kak oTnmn4Has cpeaa
XusHegesTenbHOCTV Gakrepuin Bcerga daktop pucka. Pupma Dryden Aqua mncnonb3yeT Ans BOO4ONOoAroTOBKM
TOMbKO NecYaHble PUNbTPbI C PNIOMAN3MPOBAHHBIM NECHaHbIM CIIoeM (M C KynbTUBaLUMEN HYXXHbIX GakTepun).

Bce aT0 no3sonseT Ham KaTeropudeckun yresepxxaaTb, YTO JaXe camMagsa TuatesbHada 06paTHa;| NpOoMbIBKa nNecka He

B COCTOSIHUM yAanuTb Bce Gakrtepun, 1 NoTomy Nobow necyaHbln unbTp BCerga crtaHoBuTcs habpukon no
NPOU3BOACTBY TPMXIIOPaMMHa.

AFM, akTMBHbIN (hUNbLTPYIOWMA MaTepuan

Ons anbTepHaTtuBbl necky Dryden Aqua paspabotana AFM (AkTuBHbii ®unbTpytowmn Martepwan).
OH aKTMBHO MPOTMBOAEWNCTBYET Pa3BUTMIO BakTepuarnbHbIX KOMOHWI, YTO B MUIIMOHbI Pa3 CHUXaeT
cpeaHtoo 6akTepuanbHyH 3apaXKeHHOCTb MO CPAaBHEHWIO C COMOCTaBUMbIMU NecyYaHbIMy UnbTpamu.
MpumeHeHne AFM gaeT orpoMHYI0 pa3HuLy B kayecTBe BOAbI M B 06pa3oBaHnn TpUxnopamMumHa.

Ho n ato ganeko He Bce.

XnonbeobpasoBaHme n nurtaHue 6akrepumn

B Boge c TemnepaTtypow 25°C n 6onee baktepun pasaMHoOXKalTCA o4eHb ObicTpo. [Nonynsaumsa yaosavsaeT-
ca Kaxgble 60 MUHYT. OTO 3HAuUT, 4YTO 3a 24 yaca U3 O4HOW eOMHCTBEHHOW GakTepun nonydaetca 8
MUIIIIMOHOB, a Yepe3 48 YyacoB BO3MOXHO nosiBneHne 6uomaccel Becom 140 kr. PasymeeTcs, B nnaea-
TenbHbIX BaccelriHax Takoro He ObiBaeT, BeAb POCT OrPaHNYeH CKYAOCTbIO NUTaHuUs. Ho 3TO 06bsICHSIET,
noyemy B 6accenHax ¢ 60MbLWMM YACIOM Nonb3oBaTeNen U B AXXakyaun npobnemsl ¢ necHaHbiMy usb-
Tpamu BO3MOXHbI yXKe Yepesa HECKOITbKO MECSLEB.

YMeHbLUeHne AOCTYMHOro NUTaHusa 3ameanseT pocT 6akrepuid. [MoaToMy BaxHO, YTOObI Monb3oBaTenu
nepea nocelleHvem BaccenHa XopoLLO MbIMCh NoA AylweM. B HekoTopbIix cTpaHax Hago hunbTpoBaTh
BOZOMPOBOAHYIO BOAY ANS yAaneHus u3 Hee pocaTtos 1 opraHnyeckux KOMnoHeHToB. Motowme cpega-
ctBa 1 INMAB He JomKHbI MONagaTth B BOAY HU MPU Kakux 06CTOATENbCTBAX.

MpounsBoanTENLHOCTL PUNBbTPA CreayeT Kak MOXHO ny4lle oNnTUMU3NpoBaTh AN yaaneHus MakcuMmyma
opraHukn. JQTo pocTturaetcs 3pEeKTUBHON KkoarynsumMen m xmnonbeodpasoBaHMEM, MO3BOJISIOLLIMM
OTPUNBLTPOBaTbL MeNbYanlLMe TBepAable YacTulbl, U Aaxe pacTBOPEHHbIe BellecTBa. B nnaBaTenbHbIX
GaccelnHax ncnonb3yTcs, HanpuMep, PoKyNATOPbI HAa OCHOBE Nonmxnopuaa antommHms (PAC), nnm nx
3KBMBAnNeEHTHI. LieneHanpaBneHHOe NpMMeHeHME Koarynsuum u xnonbeobpasoBaHnst ymeHbLLaeT o6bem
nuTaTenbHbIX BELLECTB, AOCTYMNHbLIX Ans 6aktepuin. OT0 3aMmeanseT pasMHOXeHne 6akTepun n cHmxaeT
BbIpabOTKy TpUxropamuHa.
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NoPhos — ans KoHTponA nuTaTenkbHbLIX BeulecTs

He Bce GakTepun ygansitoTcsl MOMHOCTbIO, YTO HE 3aBUCUT OT poaa punbTpylowero Matepuana w/unm
3 PEKTUBHOCTN 06paTHOM NPOMbIBKA. MI3BECTHO, UTO B MPUHATOWN KOHLEHTPAL, MK XJTOP HE B COCTOSAHUM OKMC-
nnTb GakTepuu, 3almeHHble BMoNNeHKoN. Bonpekn Hanmumo xnopa B BoAe, 0akTepun ocTatoTcs B Necke,
BOAOMPOBOAHbIX Tpybax n Ha MOBEPXHOCTU kadhens.

Mbl — 6uonoru ¢ Dryden Aqua: MHOIO fieT Mbl KOHTPONMPYEM KyJbTYpbl pasfnyHbIX GakTepuii B akBapuymax
N Ha pbIGHbIX dhepmax. Mbl He nbliTaemcst youTb GakTepumn, Mbl MPOCTO NULIEEM MX NuLieBoi Gasbl. Ecrin
yOoanuTb U3 BoAbl NULLEBbIE BELLECTBA, POCT GakTepuii npekpallaeTcs.

Ha cdompme Dryden Aqua paspaboTaH npogykT noa HaseaHnem «NoPhos». OH nssnekaet us Bogpl pocdat n
MUKPOSNEMEHTLI, NpeBpaLLas Ux B HEpPacTBOPMMbIN OCaAOK, KOTOpbIA ygandetcsa dunbTpom. lMpogykt
NoPhos 3apsikeH nonoxutensHo, a AFM oTpuuatensHo. o aTor npuyunHe oba npoaykTa Tak xopoLuo pabo-
TatoT BMecTe. [MpumeHeHne NOPhOS He TonbKo oCcTaHaBnNMBaeT POCT BOOOPOCIIEN, HO U 3aMeansaeT CKOPOCTb
pocTa 6aktepuit. BaxxHo, uto NoPhos ygansieT us Boabl Becb oocgar.

KombuHaumna AFM (4Tobbl nsbexaTb BuonneHkm B punbTpe), koarynaropa (4nsd nuweHns 6akrepun nctod-
HuKa nuwimn) n Nophos (415 nsBnevyeHns nUTaTenbHbIX BELLECTB U3 BOAbl) MOMOraeT 4OOMTbCSA NOYTU NOSHO-
ro ncyesHoBeHMs BakTepuanbHbIX KyNbTyp. YMeHbLUeHMe YNCNEeHHOCT BakTepuin npenaTcTByeT obpa3oBa-
HUIO Kncrom GuonneHkn. B KOHEYHOM cyeTe 3TO npekpaliaeT nunm (No KparHen mMepe) CUIbHO yMeHbLUIaeT
BbIpabOoTKy TpuUxnopamuHa.

[lo onpegeneHHoM cTeneHn okMch xnopa paboTtaet aHanornyHo NoPhos. Okuck xnopa He ABNAEeTCS Taknum
CUMbHBIM OKMCUTENeMm, kak runoxnoput. OHa razoobpasHa 1 cnocobHa pacTBOPATb XKUP, NOSTOMY OKUCH
anddyHanpyeT B BuonneHky, yousas 6akrepum nsHyTpu. 'MNoxnopuT He pacTBOPAET XMP, EMY NPUXOZNTCA
ybuBaTb GakTepui cHapyxu. OTo BENUKONenHo paboTaeTt Anst oTAenbHbIX 6akTepuii. Ho koraa mbl umeem
aeno ¢ 6akrepuarnbHOWM KONMOHMEN UnNu ¢ GUONNEHKON HA MOBEPXHOCTU, anbrMHaThl 3almiaT 6akrepun ot
okncneHus. Ha camom gene mMoxHo 6bino 6bl arMTMpoBaTh 3a MPUMEHeHMEe rvnoxnopuTta anst 6opbosl,
Hanpumep, ¢ nceBgoMoHagamu. NceBgomMoHaabl CNOCOOHbI pa3aMHOXATbLCA B OFPOMHbIX KONMYeCcTBax Ha
NMOBEPXHOCTM OnmMrocaxapuaHbelx anbrmHaTtoB. HO Noa anbrMHaTHOWM NNEHKOM Haxoamtcsa Gonbluoe Yncro
apyrux 6akTepuii 1 MUKPOOPraHM3MOB, U anbrMHaT BbINOMHAET OYHKUUIO UX 3aLLMThI.

[Byoknce xnopa addekTnBHO 6opeTcs ¢ BronneHkamm n MOXeT CbirpaTb B 6acCeNHOBOW MPOMbILLIIEHHOCTU
OYeHb Nomne3Hyto ponb. Ho Npobnema B TOM, Y4TO ABYOKMCb PACTBOPSET XMP, YTO No3BonseT en auddyHam-
poBaTb B KOXY noceTuTtenen 6accenHa, 0TKyaa oHa MOXeT nonacTb HENOCPEACTBEHHO B KPOBSAHOE pYyCcro —
a 37O onacHo A8 300poBbs. Hannyne AByokucH xnopa B NMMTLEBOW BOAE HUKAKOW POMW He UrpaeT, MOCKOrb-
Ky B KMLLUEYHUKE OHa CBA3bIBAETCH C APYrMMU OpraHu4eckrmMmn Bellectsamu. [IByokuChb xnopa, cnocobHas
ybmBaTb GakTepumn, OyaeT NpoHWMKaTb B KOXY NtoAeN He3aBMCMMO OT CBOEro arperaTHoOro cocTosiHus (B
pacTBOPEHHOM WK razoobpasHom BuAae). Mbl He CMOMM HaWTU HX OJHOrO AOKYMeHTa, rae Obl aTa MbIChb
nogyepkusanacb unu ocnapmsanacb. Kakux-nnbo oueHOK pUCKOB HaMm TOXe He yAanocb obHapyxutb. B
nobom crnyyae HEBO3MOXHO CAeNnaThb ABYOKUCH XITOpa MeHee OnacHon N3MeHeHNeM ee XMMUYeCKUX CBOWCTB
nnm GronorMyeckoro noTeHumana.

I'I03Tomy nepBbIM LWIAromMm AOJIKHO ObITb yoaneHne Kak MOXHO Oonbliero 4Yucna 68KTele7I npenapatom

NoPhos. lNoarotoBka 6accenHa No Hawwemy nnaHy 3Ha4YMTeNnbHO yry4dlaeT Ka4ecTBO BoAbl. YMEHbLUaeTCH
pacxof xnopa 1 cTabnnmanpyeTcs XMMUYECKUI PEXMM, YITydLIaeTCs yrpaBieHne CUCTEMON B LIEMOM.
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OonTrmMuzauma NponssoanTeNnkLHOCTU UNLTPA

XoTa 3apaxeHHOCTb (PUNbTPOBaNbHOrO crnost HGakTepusMu ymeHbllaeTcst 6narogapst AFM, Gaktepuu  moryT
pacTy U Ha TBepAblX MHOPOLHbLIX Tenax, nonaBluX B crol. Mo3ToMy BaXKHO perynsipHo noaseprate hunbTp
obpaTHoii NPOMbIBKE, AaXe ecnu nepenaz AaBlieHns roBopuT 06 OTCYTCTBUM HEOBXOLMMOCTU B HEW. Yxe yepes
HeZen KayecTBO BOAbl YXyALIAeTCs 3a CYeT MHOPOAHbIX TEen, 3acTpsiBlUMX B cunbTpe. Moatomy obpaTHas
NpoMbIBKa NPOBOAMTCS pa3 B Heferto, HO HUKaK He pexe OHOro pa3a B BE HeAenw.

OddekTMBHOCTL BCEX pMNbTPOB O0BpaTHO NPOMNOPLMOHanbHa CKOPOCTU OMNbTPOBAHUSI HE3ABUCUMO OT Mare-
punana, 3arpyxeHHoro B cpunbtp (AFM, necok, nHble matepuansl). Yem meaneHHee TedeT Boda yepes unbTp,
Tem nydwe dunbTpoBaHve. Ans nnaBaTenbHbIXx 6acCenHOB MaeanbHas CKOpPOCTb (hUNbTPOBaHWA cocTaBnsieT
meHee 15 m/yac. PacyeT ckopoCTW (hunbTpoBaHUSA: LMPKYNSauns m34vac/moBepxHOCTb unbTpa m? = CKOPOCTU
dunbTpoBaHMA M/yac. He MeHee BaxHO ybeauTbCsd, UTO nocne obpaTHOM NPOMbIBKM U3 ounbTpa yaaneHsl Bce
CKOMMBLUMECA TaM TBepAble WMHOPOAHble Tena. Bce oHu, ckonuBwKCb B UNbTpe, CTAaHOBATCA nNuLlen Ans
GakTepun, 4TO BeAeT K pOCTy BbIpaboTku TpMxropaMmHa.

Xopouasa obpaTHad NpombiBKa BbIrMAAUT Tak: obpaTHas npombiBka unbTpa C NPOAYBKOW (CKOPOCTb NPOMbIB-
kn ot 70 go 90 m/yac) npumepHo 5 mMuHyT. COGCTBEHHO Cama MpOMbIBKa (BOAOW) AOIMKHa MPOBOAUTBLCA CO
CKOPOCTbIO, NP KOTOPOW (bMnbTPOBarbHbIA Crov paclumpsieTcs (drongusnpyetca) He meHee, 4yeM Ha 15%.
Mpu ncnonb3oBaHmm AFM mnu necka gns 3Toro Heobxoammbl ckopocTh oT 40 go 45 m/yac.

K coxanenuto B EBpone CyulleCTByeT JiMb HEMHOro nnaBaTeslbHbIX OacceliHoB, rae ncnonb3yeTcda NOBTOPHasA
o6paTHa$| NPOMbIBKA MNOCMEe OCHOBHOMN O6paTHOIZ NPOMBbIBKW. 3710 I'IpMCKOpGHO, NOCKOJIbKY OY€Hb BIMAET Ha
Ka4yeCcTBO BOAbl.

KeapueBbii necok unu AFM wucnonbsyloTtcs B
dunbTpax ropusoHTanNbLHOro UNN BepTUKarbHO-
ro Tuna. [lpenmylwecTtBO ropu3oHTasbHbIX
UNbTPOB B TOM, YTO OHU MHTEPECHEee B acnek-
Te UeHbl Ha eauHULYy NOBEepXHOCTU (hunbTpyio-
wero cnos. [na onTMMansHOro UCNofb30BaHUS
nomelleHus, B 6ONbLUNMHCTBE CryYyaeB rOpU3oH-
TanbHble UNbTPLI YKNaabiBalOTCS LWTabenem

Apyr Ha gpyra.

B niobom crnyyae BbicoTa OUNLTPOBASIbHOMO
cnos B punbTpe He Besae ogmHakoa. PaccTos-
HWe, KOTOPOe BoAa NpeoaonieBaeT nNpy NpoTeka-
HUM Yepe3 UNbLTP, NO kpasm Gonblue, Yem B
ueHTpe. Boga 6ygeT BbibMpaTh NyTb CMEHbLUMM
COMPOTMBIEHNEM.

OTO BeAeT K TOMy, UTO MO LieHTPY Yepes hunbTp GyaeT npoTekaTb bonblue BoAbl, YeM MO KpaeBown obnacTtu.
Tarke npu obpaTHON NPOMbIBKE NO LeHTPY hunbTpa 6yaeT npotekatb 6onbLue Bodbl, 4eM no kpasm. Opra-
HMYeckne BelLecTBa, CKONMUBLLMECH NO KpasiM unbTpa, OCTaHyTCA Ha cbedeHue bakTepusim.

BakTepun BblAensoT anbrmHaT, KOTOPbIN CKNENBalOT NECoK No KpasMm unbTpyowwero crosi. CHapyXu KaxeT-
cs1, 4To bunbTp paboTaeT, HO Boga TeYveT NuLb No HEGOMbLLOW YacTu Necka B LEHTPE (PUNbTPYIOLLErO Cros.

370 NpoBepsieTca BCKpbITUEM Koprnyca unbTpa. NMpu BCKpbITUM UNLTPYIOLWMI CROW AOMKEH NMeTb Be3ae
NpYMEepHO OAMHAKOBYIO BbICOTY, (UNbTPYIOLWUA MaTepman He AOMKeH ObITb CKIeeH B KOMKU, U B OUNbTPYHo-
LweM crnoe He OOMKHO ObiTb Ablpok. MMpu HanMumm xoTa Obl OAHOTO M3 MEepPeyYUCTieHHbIX ABMEHUN — 3TO
npu3Hak HepaboTocnocobHOCTM hunbTpa.
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v BEHNCKE

—

B GonbLUMHCTBE rOopn3oHTarnbHbIX PUBTPOB YXKE Yepe3 HECKONbKO MeCSILEB aKCnyaTaumm obpasytoTcs
KaHanbl Yepe3 punbTpyoLwmn crnom. Mo aTon npuynHe Mbl COBETYEM NMPUMEHSITb TOMBKO BEPTUKAlbHbIE
GUNbTPLI C 3arpy3kon neckom unu omnetpyowmm matepmanom AFM. MNMocne nepexoga Ha AFM B cucTe-
Max C ropM3oHTanbHbIMW NecHaHbIMU PUNbTPaMMN MOXHO Cpa3y yBUAETb OoNbLUNE N3MEHEHWNS, MOCKOIbKY
maTepuan AFM He ckrnoHeH o6pa3oBbIBaTb KOMKM, YTO YBENMMYMBAET BO3MOXHOCTb ONTUMArbHOW paboThbl
bUNbTPOB, AaXe rOPU3OHTaNbHOro TMna.

BepTtukanbHbiM counbTpam Tpebyetca bonblie MecTa, kak npaBuro, OHU Aopoxe. Ho ansa xopoluero kaye-
CTBa BOAbl U CHIDKEHUSA NOTPEBneHns xnopa NpUMEHSIIOTCS TONbKO BePTUKanbHble PUNbLTPbI.

Ha Dryden Aqua paspaboTaHbl COOCTBEHHbIE UNbTPLI, OTBeYatLLme TpeboBaHmnsim DIN.

Kuzeneryp v nepunut

Knsenbryp obnagaet oTnMYHbIMKM KavyecTBamu, HeobxoaMMbIMK AN unbTpauum Bodbl, HO ero Mbifb
cogepxut cBoboHyto (He CBA3aHHYI0) KU3ENbrypoBYIO KMCNOTY, KOTOpasa o4eHb agoBuTa. CumTtaeTcs, 4To
KM3enbryp no TOKCUYHOCTW NPUMEPHO COOTBETCTBYET acbecTy. VICKyCCTBEHHbIN NPpoAyKT nepunut obnaga-
€T CBOMNCTBaMM, aHanorM4yHbIMM KU3enbrypy, HO ero Mblflb HE COAEPXUT KN3embrypoBOW KUCMOTbl U MOTOMY
He Tak onacHa. OgHako nobas Nbifb CTAHOBUTCS UCTOYHMKOM pUCKa, MOSTOMY NPV NPYMEHeHUN nepunuTa
BCerga Hago NpuHMMaTb COOTBETCTBYIOLLME Mepbl MPegOCTOPOXKHOCTY.

Kunzenbryp u nepunut paboTaroT kak MexaHn4Yeckme ounbTpbl, U CNOCOOHbI OTUNBTPOBaThL OOMbLLIMHCTBO
YyacTuy pasmepom 40 OAHOro MMKpOMeTpa. Ho OHM He B COCTOSAAHMM yaanuTb pacTBOPEHHbIE B BOAE OpraHu-
yeckne BellecTBa. Ha okncneHne pacTBOpeHHbIX KOMNOHEHTOB pacxoayetcs Ao 90 % xnopa unm MHoro
okucnutens. NoaTomy B cuctemax ¢ KM3ernbrypoM U nepunmTtom BO3MOXHbI ABa CLEHapUs:

1. [ns okucneHusi opraHuKM CUcTemMa Ucnonb3yeT B OONbLUMX KONMYECTBAX XI10p, BbipabaTeiBas
npu 3TOM NPOJYKTbI peakLmm C XSTIOPOM B BbICOKUX KOHLIEHTPaLUAX.

2. [pv HegOCTATOYHOCTM MOCTYMNNEHUSA XI0Pa, HEOKUCMEHHAA OpraHuKa CNyX1T AN nuTaHus
GakTepuit. B peaynbTtaTte konmyecTBo 6akTepuii U GUONNeHoK CMIbHO Bo3pacTaer.

MaTtepuan AFM nnu necok No3BonsT oThuNbLTPOBaTh YacTuubl pasmepom oT 15 oo 5 mukpomeTpos. [1ns
XrionbeobpasoBaHMsa U Koarynaumm AOMOSTHUTENBHO MNPUMEHSIIOTCS nokynaTopel Ha 6ase PAC wunu
NoPhos. B codeTaHum ¢ xopoluein Koarynsumnen n xnonbeodpa3oBaHNEM 13 BOAbI MOXHO N3BMeYb Menbyai-
LUMe YacTuLbl pa3mMepoM 40 OOHOr0 MUKpOMeTpa. [ononHMTENBHO NPSIMO U3 BOA4bI B GONbLUNX KONMYECTBaX
W3BMNEKAKTCA PacTBOPEHHbIE TaM OpraHMYecKne BELLECTBa, YTO COKpallaeT pacxon Ae3vHULMPYIOLLNX
CpeAcCTB 1 BbipabOoTKy MPOAYKTOB peakuumn ¢ xropom Ha 80 %, a nHorga gaxe Ha 90 %.

I'IpmmeHeHme Koarynauumm n xnonbeo6pasoBaHm;| B cuctemMmax C Knsenbrypom mnu nepnsimntToMm HeBo3MOXHO,
9TO BeeT K3aCOpPEHUIO Cbl/l]'lepOB. B cuctemax CpI/IJ'IprOBaHI/Iﬂ pekomMmeHayeTca ncnonb3oBaTb KAYECTBEHHO
Xopolive (bVIJ'IpryPOLLI,MG mMmaTtepuarlbl B COMETAHUN C KanyJ'IHLI,VIeIZ VIXJ'IOI'IbeO6paSOBaHI/IeM.

Yaerpaduoneropkle Nyyy B nnagarencHom 0acceite

YneTpadmoneToBble nsnyyateny B KOMOMHauUmm ¢ xnopom acpdektusHo yomsatoT 6aktepmmn. Ho B obwweqo-
CTYNHbIX NnaBaTenbHbIX 6acceHax cBOGoaHbIN xnop yousaeT GonblwmHcTBO HGakTepui 3a 30 cekyHn 6e3
ynbTpadwuoneTa. JononHuTenbHas Ae3nHdeKUns HyxHa B obLiedocTynHbix H6accerHax Bo m3bexaHue
B3aUMHOIO 3apaxeHusi nonb3oBaTenen. [103ToMy OCHOBHY paboTy No Ae3nHMEKUMN OOIPKEH BbIMOSHATH
cBOOOAHbIV XIT0p, a yrbTpaduoneT MOXeT NPUMEHATLCS ANst obecneyeHns kayecTsa BOAbI.
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Mpouecc paboTaeT noToMy, 4TO UCMONb3yemas AnnHa BoNHbl 254HM paclennsaeT 6enkn, Hanpumep, OHK
OakTepuii. B ynbTpadmoneToBbix U3nydaTensax HUXKOro AaBrneHnsa AnMHa BOMHbI COCTaBnseT okono 254
HaHOMETPOB, HO Yallle UCMONb3YIOTCA U3NnyvyaTenu cpeaHero 4aBneHunst, y KOTopbIX LWMpe CBETOBOW CMEKTP.

B pesynbtate ynbTpaduonetoBoro obnyyeHms obpasyeTcs cepus cBOOOAHbIX pagmnKanoB C BbICOKOW
peakunMoHHON CMOCOBHOCTLI0. OTW pagukanbl OKUCHSAKT OpraHuKy A0 XfOPaMUHOB B paauKanbHOM
komnnekce. [Npu gnnHe BonHbl 6onee 254 HAHOMETPOB XNopaMUHbI pacLLennsaTcs. B pesynbtate MHTEH-
CMBHOCTb yNbTpadmoneTa Bo3pacTaeT, a ANMHa BOMHbI COKpaLlaeTcd. OTO Be4EeT K TOMY, 4To o6bem opra-
HUKWN B BOAE YMEHbLUaeTcs, a Nnpu AnuHe BonHbl MeHee 200 HaHOMeTpoB xnop npeobpasyeTcd B XSopuA.
MoaTomy NpuMeHeHue ynbTpadMONeToBOro uanyyaTtensd nosbiwaeT pacxoq xnopa. Mo cpaBHeHUO C
TUMWYHLIM NNaBaTernbHbIM 6GaccenHOM BCe 3TO MOXET AaXe YABOUTb pacXod XMMUKaTOB.

YnbTpadMoneToBbI 3nyyaTernb yMeHbLUIaeT 00LLYI0 KOHLEHTPAaLMIO KaHLePOreHHbIX MPOAYKTOB peakLumm
xnopa. [loaTomy flaHHas TEXHOMOrns 1 Ucnonb3yeTcs B Bogonoarotoske. B To Bpemsi kak obLiee cogepxa-
Hue NoBOYHbIX NPOAYKTOB Ae3nHpeKUnn nagaeT, nocrne o6paboTkm ynbTpadnoneToBbLIM Udnyyatenem
pacTeT cogepxaHue razaoobpasHbiX NPOAYKTOB, Takux, kak TpuranomeTtansl (THM). MNocetutenun 6accenna
He NbloT 6accernHOBYO BOAY, HO OHM BObIXAKT BO34yX Ha4 NOBEPXHOCTLIO BoAbl. [T03TOMY ropasfo BaxHee
KOHTPONMpPOBaTb coepaHne HexenaTenbHbIX NMPOAYKTOB peakuuin B Bo3ayxe. MakcumanbHble KOHLEH-
Tpauun THM oBGHapyxunBarTCa HENOCPEACTBEHHO Ha MOBEPXHOCTBIO BOAbl. OTO OTHOCUTCS KakK K OTKPbI-
TbiM BaccenHaM, Tak 1 K obLLef0oCTyNHBIM NriaBaTernbHbIM 6acceriHam ¢ xopollen BeHTunaumen. OTyer
yHuBepcuteTa MoHnense 3a 2005 rog coobuaeT: ,AoNonHMTeNbHas BbipaboTka xrnopodopma n bpomnaa
XITOPUCTOro MeTuneHa o6 bACHAETCS POCTOM aKTUBHOIO XJT0pa U MeXaHU3MOM AEeNCTBUSA CBODOAHbIX paau-
Kanos, NOSIBUBLUUXCS B pe3ynbTaTte ynbTpaduoneToBoro obnyyeHms”.

Mo coobuweHnsam One buctepga n3 [latckoro TexXHONOrMYeckoro MHCTUTYyTa (otaen 6accemnHoBOW TEXHOMO-
rmmn), B COMETaHMM ¢ ynbTpadunoneTom Bcerga cnegyeT NpUMEHATb (OUMNbTP C aKTUBMPOBAHHBLIM YrNeM Ans
yMeHbLUEeHUs cogepxaHns THM 1 pacTBopeHHOM opraHuku. Yrneson omnbTp Bcerga oTunbTpoBbiBaeT
13 BOAbI XJ10P, U B pe3ynbTaTe B punbTpe obpasyetca 6uonneHka, rae BbipabaTbiBaeTCa TPUXITOPAMUH.
Ecnn n ucnonb3oBaTb aKTMBMPOBAHHbLIN Yrofb, HEOOXO0AMMO MEHATb OUNLTPYOLWLMIA MaTepuan Kaxayto
Heaernto, HO He peXxe Of4HOro pasa B ABe Hedenn, YTo 0YeHb HenpakTuyYHo. MoxHO npocTo fob6aensTh B
CUCTEMY MOPOLLKOBbLIA aKTUBMPOBAHHbIN Yrofb, HO MPOLLECC MOXET NEerko NoMTU He Tak, Kak 3aayMaHo.

YnbTpadmoneT BOCXBaNANCs Kak 3KONOrMyHbIn meTon Ae3uHdekuumn baccenHoBol Bogbl. Ho aTy 3agavy
3 (pEeKTMBHO BLINOSTHSAET XM0pP, @ B KOMOUHALMK C yNbTpaduoneToM pacxoa xnopa nosbiwaetcs. K tomy
Xe ynbTpaduroneT noBbillaeT cogepxaHue TpUuxnopammHa 1 KaHueporeHHbIX TpurariomeTaHos. [1oaTomy
aBTOp JaHHOro oT4yeTa pekoMeHAyeT HU B KOEM Crlyyae He NPUMEHATb yNbTpaduoneToBble Usnyyatenu B
nnaBaTenbHbIX 6acceriHax KOMMYHarnbHOro HasHavyeHMs. 3TO onacHO 1 npeacTaBngeT cobon NCTOYHUK
pucka onsa 30opoBbs NoceTUTeNen.

O30H

lMpumeHeHue o30Ha B nnaBaTenbHbIX 6accenHax ob6s3atensHo no DIN. O30H BbINOMHAET Ty e 3agavy,
4yTO M ynbTpaduoneT — pacwennsaeTt 6onbline opraHndeckme monekynel. Kpome toro DIN pekomeHayeT
NPUMEHSATb PUMLTP C aKTUBMPOBAHHBLIM YriieM Mnocrie 030Ha ANs peLleHns Npobnembl TpuranoMeTaHoB
(THM). Ho akTvBMpOBaHHbIN yronb normnowaeTt cBo6OAHLIN XNOpP C BblAENEHNEM XopuaoB. OTO BedeT K
NoBbILLEHHOMY pacxody xnopa, uHorga Ao 500 %. [1ononHUTenbHO akTUBUPOBAHHLIN Yronb U3BreKaeT 13
BOAbl OpraHuky. OpraHuka Cnyxut nutaTensHow cpegon ans 6akrepun 1 BegeT kK 06pa3oBaHMio rasoo-
©pasHoro TpuxnopamuHa.

B NepmaHum 1 B gpyrux nnaBaTtenbHbix 6accenHax EBponbl, 060pygoBaHHbIX CUCTEMaMM C O30HOM U
aKTUBUPOBAHHbLIM YrreM, CoAepXaHue TpuxnopamuHa B atMocdepe NoBbileHO. OTO NposABnseTcs B
N30bITOYHOM KOPPO3MM CUCTEMBI MPUTOYHOW BEHTUNSLMM, @ TAKKE YacTel U3 HepXXaBetoLLEN U KOHCTPYK-
LMOHHOM cTanu. B pesynbTaTe kpblla baccenHa MoXeT 00pyLUIMTBCH B CBA3M C CUINBHOW KOPPO3UE HEeCy-
Wwmx 6anok oT BO3AeNCTBMS razoobpasHoro TpuxnopamuHa. O Takux criyyasix B npecce coobuiaetcsi
Kaxkablvi rofl, Unv Aaxe HeCKOorbKo pas3 B rof.
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YXe B HA3KUX KOHLIEHTpaLMaX TPUXnopaMumH cnocobCTBYeT neroyHbiM nHeKUnam. Y aeten nopaxa-
€TCs 3aluuTHasi NneHKa B NerkvMx, YTo BedeT K annepruyecknMm peakumsiMm 1 no3gHee MOXeT cTaTb
npuYMHON acTMbl. ManoBeposATHO, YTO O6LLECTBO OyAeT TepneTb TPUXITOPAMUH Kak eLle OOUH UCTOY-
HUK pyUcKa Ans 300pOoBbs, Kak 3To ObINo ¢ KypeHuem nnm acbectom. Mo kpariHen mepe Henb3sa npeana-
ratb 00LecTBy cucTemy, BblpabaTbiBaloLLy0 SA0BUTLIN ra3. XOTS O30HOBbIE CUCTEMbI U PEKOMEHAY -
I0TCA BO MHOMMX cTpaHax EBponbl a Takke npegnucanbl ctaHgaptom DIN, ata TexHonorms moxet
cTaTb NPUYNHON CEPbE3HOro NMOPaXeHUs NErkmx.

Beaxnophble MeTodbl

Bcerga 6ynet Heobxoaum xnop vMnv aHanornyHoe GbICTpoaenCcTBYoLLEE Ae3nHduLMpytoLLee cpea-
CTBO, youBawoLlee LLUMPOKMIA cnekTp GakTepui, YToObl BOCNPEeNATCTBOBaTL nNnepegayve Bo3dyantenemn
3apasHbix bonesHen mexagy nocetutensmm 6accenHa. Mo DIN Takoe aesvHpuUumMpylowee cpeacTBo
OOMKHO ObITb B COCTOSAHWUM YOouTh Bee BakTepun 3a 30 cekyHA. AnbTepHaTUBHBLIM Ae3UH(ULMPYIOLWLMM
cpegcteam (Hanpumep, Meau) Ans Takoro pesynbtata Tpebyetca 6onee 90 MuHYT. Xnop BCe eLle
camoe nydulee n apdekTnBHoe Ae3nHPULMpPYOLLEE CPeaCcTBO, OH OCTaHETCS TaKOBbIM eLle MHOro
neT, Noka He OyaeT HavigeHa anbTepHaTMBa, paboTatoLlas Tak XXe XOpoLUo, Kak xrop. A noka anbTep-
HaTMBbl HET, B 00LWeAOCTyNHbIX BacceriHax cnegyeTt NPUMEHATb TOMbKO XMop, HO Mpu 3TOM AenaTb
BCe ANS YMEHbLUEHMS ero pacxoga v orpaHnyeHns BolpaboTkn NPOAYKTOB €ro peakuumn.

Brison

XoTa ompma Dryden Agua npon3BoauT CUCTEMBI C YNbTPagrnoneToBon n 030HOBOM Ae3nHeKLnen, HO
B 06LLEeAOCTYNHbIX NnaBaTenbHbiX 6accerHax n gkaky3n ¢ MPMMEHEHUEM XIopa OHU AO0SMKHbI ObITh
3anpeLLeHbl NOTOMY, YTO Takne CUCTEMbI NOBLILIAKOT Pacxod Xnopa CO 3HAYUTENbHbIM yBENUYEHNEM
BblpaboTkM TpuxnopammuHa n THM.

Mecok B 06LLef0CTYNHOM NnaBaTenbHOM BaccelriHe NPUMEHSITh He creayeT, MOCKObKY OH CMoco6CTBY-
eT pocTy BakTepuanbHbIX KOMOHWIA, B pe3ynbTaTe Yero cHmxaetcs pH u yBenuuuaetcs BblpaboTka
TpUXrnopamumHa.

MyTeBoaHOE pelleHne ansd GacceiHOBOW MPOMBILLMIEHHOCTM COCTOMT B 3aMeHe necka B unbTpax
BCeX nrnaBaTeNbHbIX BacCenHOB YaCTHOro N KOMMYHarnbHOr0 HasHaYeHus (PUnbLTPYIOLWNM MaTepnanom
AFM B couyeTaHumn c xopollen Koarynsiunend u onTumanbHbIM xrnonbeobpasoBaHvem. Kpome aTtoro,
npegoTepaTuTb 06pa3oBaHue GuonneHok n BbipaboTKy TpuxnopammHa nomoxeT NoPhos.

Ons no6oro dunbTpa Ka4yecTBo OTUNLTPOBAHHON BoAbl 06paTHO NPONOPLIMOHaNbHO CKOPOCTU (Ousb-
TpoBaHUSA. KOHKPETHO 3TO 3HAUUT, YTO YEM MeOSIeHHee CKOPOCTb (PUNbTPOBaHNS, TEM Ny4lle pesynb-
TaT. Korga cucrema pabotaet ¢ AFM, noTpebHOCTb B XMMMKaTax CHUXaeTcs kak MUHUMYM Ha 80 %.
Beipabotka THM nagaet Ha 80 %, a Nnpon3BOACTBO TPMXIOpPaMUHA NOYTU NPeEKpaLLaeTcs.

KpuTnkun BbIABUraloT apryMeHTbl, YTO HaM HEN3BECTHO NMOMHOCTLIO BMsiHWE TpuxnopamuHa u THM Ha
3[10pOBbE, Y MOTOMY HUYEro He Haao NPeanpUHMMAaTh A0 3aBepLUeHUs BCex uccnegoBaHuim. BoamoxHo,
3TV UCCNEeAOBaHUS He 3aBepLUaTCs NONTHOCTBLIO HUKOrAa. Mbl 3HaeM, YTO TPUXJTOPAMUH SO0BUT, U YTO
OH MOXeT BbI3blBaTb MOpaxeHus nerknx y aeten. Kpome toro Mol 3Haem, 4to Tpuranometadbsl (THM)
BbI3bIBAIOT pak. ATo dhakTbl. OCHOBbLIBAsICb Ha UccnefoBaHMaXx EBponeickon KOMMCCUN Mbl 3HaeEM, YTO
AFM paeTt ABHOe ynydlleHne, N YTO KOHLIEHTpauusa NpogyKToB peakumm ¢ XIIopoM B Boe 1 atmocdepe
CHWXaeTcs. TeM BpeMEHEM Mbl OBrageny UHpopmaumnen n 3HaHUAMKN, HEOBXOAMMBIMW NS yIydLle-
HWUSI OKpY)XXatoLLen cpedbl U Ka4yecTBa XM3HWU. Tak JdanTe HaM Hagexay, YTo Mbl He OyaeM BbIHYXOEHbI
xpatb 20 neT peanusaymm Hawux nNiaHoB.
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AFM B nnaBaTenbHOM 6accelHe

Haw Garax:

— TlprmeHeHne NOBEPXHOCTHO-aKTMUBHbIX BawecTs ([AB) BGnnMan nnaBaTtenbHoro 6acceiHa He
JOMycKaeTCs, U OHW HU B KOEM cryvyae He OOMKHbl nonagatb B H6acceriH. [MAB BxoanT B
cocTaB B0MbLIMHCTBA COPTOB Mbifla N O4YUCTUTENBHBLIX CPEACTB.

— Ob6sa3aTenbHO NpocneanTe, YTobbl BCe noceTuTenu 6accenHa nepen BXo40M B BOAY XOPOLLO
BbIMbINUCH NOA AyLiem, HO 6e3 Mbina Unu WamMnyHs.

— Uwukpynauus B obwenoctynHom 6accenHe: okono 4 4yacos
— B CMOPTMBHO-TPEHUPOBOYHOM BacceriHe: 1-2vyvaca

— CkopocTb (hunbTpoBaHUA MeHee 15 m/yac
— CkopocTb 06paTHOI NPOMbIBKM Ooonee 45 m/vac
— [osupoBka koarynstopa 5—1,0 mn Ha KyGOMeTp OTUNLTPOBAHHOW BOAbI

B yac. pu ckopoctn domnbTpoBaHusa 100 m3*/yac
nosunposka coctaBut oT 50 go 100 mn B 4ac.

— NoPhos 2 Kkr pacTBOpUTL B 25 nuTpax BoAbl, 1 403MpoBaTb
ot 0,5 8o 1,0 mn pacTtBopa Ha KyboMeTp BOAbI B 4ac.

Xumnyeckue napaMeTpbl.

— CopepxaHue cBob6OgHOroO xsopa 0,5 go 1,5 mr/n
— CopepxaHune cBA3aHHOMo xfopa OOIMKHO ObITb Beceraa Hke 0,5 mr/n, kak npasuno, meHee 0,05 mr/n

- pH 6.8 00 7.6

— TBepaasa gpakumsa, Bcero 200 go 1000 mr/n (B pacTtBope)
— Kanbuui kak CaCOs3 50 po 200 mr/n

— LUWenoyHocTb kak CaCOs 50 go 200 mr/n

— Cynbgat KaK MOXXHO MeHbLUEe

— MyTtHOCTb <0,1NTU
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v BEHNCKE

—

BaxHasa nHdopmauumsn

AHanus gofel

Tpa,El,I/ILI,I/IOHHbIe KOnopumMeTpu4eckmne aHanmsbl Xrnopa c4uTaroTcd HaaexxXHbiMnU, HO OHM YacCTO NMOKa3blBa-
0T coAep>XaHue Bbllle NN HUXe q:)aKTVI‘-IeCKOI'O XInopa BBoAe.

O6bI4HO TabneTkn pacTBOpsItOTCA B Npobe BOAbl HE MOMHOCTLIO, B pe3ynbTaTe Yero TeCT NokasbiBaeT
CINVLLKOM BbICOKOE cofepaHue xnopa. Xnagkue npenapatbl UM HENPECCOBaHHbIA NMOPOLLUOK 06bIYHO
TouHee Tabnetok. AHanm3 csobogHoro xropa npu nomowm DPD1 gaet 6onee TouYHble 3HAYeHUs1 Npu
KOHUEHTpaumax MmeHee 1 mr/m,HO npu KoHUeHTpaumm 1 mr/n n 6onee pesynbTaThl yXKe HE TOYHbI.

KoMOMHMpOBaHHbIN XNOp — 3TO CyMMa MOHOXJIOpamuHa, AuxsiopamvHa u TpuxrnopamuHa. Obuiee
copepxaHme KoOMOMHMPOBAHHOTO Xropa NonyyaT BbluutaHnem n3 DPD1 (cBoboaHbIN X1op) pesynbTa-
Ta DPD3 (obwwas koHueHTpaums xnopa). PasHOCTb — 3T0 KOMBUHMPOBaHHbIW xrop. Tect DPD2 ncnorb-
3yeTcqa Ang 3amepa MOHOXIopamMuHa 1 auxrnopamuHa, 1 no BblKNagkam Ha cTpaHuue 2 MOXHO BUOETD,
yTOo oblee cogepxaHve KOMOMHMPOBAHHOIO Xriopa onpedenseTcs no 3Ha4YeHUI0 MOHOXIopamMuHa 1
anxnopamuHa. CyllecTByeT B3aMMOCBSA3b MEXAY KOHLEHTpaunen MOHOXIIOpaMMHa M KOHLEHTpauuen
BCcex xriopamuHoB. KoadhdpmumeHT coctaBnsaeTt npumepHo 1,4. Ecnn, Hanpumep, KOHLUEHTpaLmMs MOHO-
XJyiopaMmnHa 1 gmxsiopaMmmnHa rno pesynstaram 3amepos ¢ nomoLubto TectoB DPD2-DPD1 coctasnseT 0,1
mr/n, obLiee cogepxaHme KOMBUHMPOBAHHOIO Xropa paccyuTbiBaeTcs Tak: 0,1 x 1,4 = 0,14 mr/n.

Ho ecnn Hago HanTu obliee coagepxaHue KOMOWHMPOBAHHOIO xropa BbluMTaHnem DPD3 n3 DPDI,
CTaHOBUTCS SICHO, YTO pe3yrnbTaT nosy4aeTcs MHoro 6onbLue, Yem 1,4 x (DPD2 -DPD1). MpuynHa B TOM,
410 DPD3 pearvpyeT C opraHM4eCcKUMmn XnopammHammn 1 pyrumm XmMmmkataMmm, YTo UCKaxkaeT pearnbHyto
KapTuHy. MIHorga norpeluHoCcTb aHanm3a KOMOUHMPOBAHHOIO Xopa MOXET cocTaBnsThb 4o 95 %.

B cuctemax ¢ necyaHbImM hunbTpoBaHMeM BaKkTepum NonyyaroT B NULLY MHOIO opraHuku. B pesynestate
UX Xn3HedeATenbHoCTU obpasyeTcsl OMonneHKa ¢ HU3KMM BOAOPOAHBIM NMokasaternem pH, 4To BegeT kK
BblpaboTke AuxnopamMuHa v TpuxnopamuHa (No ypaBHEHWIO Ha cTpaHuue 1). B nnoxo cogepaymxcs
cmcTeMax koadpurumneHT Ans MoHOXIIopammnHa coctasuT 2 unu 3, a He 1,4. MNMockonbky peakums Heobpa-
TMMa, CO BpEMEHeM coaepXaHue auxnopamMuHa u TpuxrnopamuHa Bo3pacTtaeT. C npumeHeHnem AFM
KOHLIEHTpaums GakTepuin CyLLecTBEHHO NafaeT, B pe3ynbTare OTCYTCTBYET OuonneHka ¢ Huskum pH.
lMocneacTerem 9TOro CTaHOBUTCH NOYTM NOMHOE OTCYTCTBUE BblpaboTku TpuxnopamMuHa. B cuctemax c
AFM koaddpumumeHT DPD2 coctaBuT ckopee 1,1. Ho npu ToMm copepkaHue KOMOMHMPOBAHHOMO Xropa
MOXET ObITb BCE €LLe BbICOKMM B CBSA3M C HANM4YMEM OPraHNYeCcKMX XNOpPaMUHOB. BMeCTO ymeHbLLeHNSA
OpraHvkyM BaXKHO MCMNOMb30BaTb XOPOLUYK KOarynaumio 1 xnonseobpasoBaHue ¢ npumeHeHnem PAC n
NoPhos. [lJosanpoBka gormkHa coctaensTte ot 0,5 mn go 1,0 mn PAC 1 NoPhos Ha ky6omeTp oTchunbTpo-
BaHHOW BOoApl B 4ac. [Npwu pacxoge Bogbl B hunbTpe 100 KyDOMETPOB B Yac, [O3MPOBKa JOMMKHA COCTaB-

naTte ot 50 Ao 100 mn B yac. KoHueHTtpaums NoPhos coctasut (2kk) Ha 23 nutpos Boabl.

Jaxe npu nonyyeHun XopoLuMx pe3ynbTaToB aHanusa BoAbl Npu nomolum tectoB DPD, Haunyywmm
n3MepuTenbHLIM NPMOOPOM MOXHO cuuTaTbh fMasa norb3oBaTtenen nnasaTenbHoro G6accenHa. Bopa
AOImKHa ObITb I'IpO3p3‘4HOI7I, CUHEero uBeTa, rmasa noceTutenen He OOJMKHbI UCMNbITbIBATb pa3gpaKeHud u
He OOIMKHO ObITb XapakTepHOro 3anaxa Xfopku (=TpyUxropaMmHa).
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BEHNCKE
M immer eine Idee voraus. v GmbH

KoHueHTpauua kanbuna

B cnctemax ¢ mMsirkon BoAOW, rae MCnonb3yeTcs rMnoxXmnopuT KanbLUud, U rae yxxe npoBenu nepexos ¢
necka Ha AFM, noTpebHOCTb B rMnoxnopuTe Kanbuna MoXeT cHu3nTbea o 80 %. B pesynbtaTte CHuXa-
eTcsa coaepXaHune Kanbuus, HO onpedeneHHoe coepXXaHne KanbLumsa BCe Xe BaXHO MMeTb. jUHave y
Bac HauHyTp=cs npobnembl ¢ LeMeHTOM Mexay kadenbHou nnuTkon. [Moatomy Hago pobaBnsTb
XI1onbs Xriopuaa Kanbums, YTobbl rapaHTUPOBATLNOCTOSIHHOE coaepXaHue kanbums 6onee 200 mr/n.

Mpn nepexone Ha AFM 6rnomeTabonnam GakTepuit B hunbTpe npekpawlaetcs. Tenepb cuctema pabo-
TaeT No NpUHUMNY PUINKO-XMMUYECKON aacopbuumn opraHMyecknx BeLLecTB.

Hozupoeka Koarynaropa

Matepuan AFM paboTaeT C CUHepreTMdeckom CBS3bKO C Koarynstopom, cogepxawum PAC unu
NoPhos. O4deHb BaxxHO [06aBnATb KOArynsaTop B KONMYECTBaX, MPeasioKeHHbIX B JAHHOM OT4yeTe.
HenocpeacteeHHO nocne gobasneHuns koarynaTopa Boga AOIPKHA NPOWTU CTaTUYeCKUiA cMecuTenb Ans
nony4YeHns HaunyyLen Koarynsauum.
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