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Cnoci6 ounweHHa TpybonpoBoAiB i iNbTPIB CMCTEM KpaniMHHOIO 3pOLUEHHs Big 3abpyaHeHb
6ioNoriYHOro NOXOMKEHHS 34IACHIOITL LUIAXOM NPUrOTYBaHHA GaKTEpPULMAHOIO PO34MHY B MOJINBHIN
BOAi, 3amnoBHEHHS HWMM TpybonpoBoAiB i eMHOCTel (iNbTpiB, BUTPUMYBAHHA Ta MNoAasnbLUOro
3MMBaHHA. Ak GakTepuuMaHUn 3acid BUKOPUCTOBYIOTb HenTpanbHui aHoniT (AHK), akuin po3BoasTb
NOMNMBHOK BOAOK [0 PiBHA OKUCHO-BiAHOBHOro noteHuiany (OBI1) He meHwe +800 mB. CtyniHb

po3BedeHHs
noteHuiany - OBl-meTpa.

KOHTPONMKKTEL 3a AdonoMorow npunagy Aand Bl/IMip}OBaHHFl OKMCHO-BiJHOBHOIO
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KopucHa wMogenb HanexuTb [0 ranysi BOOHOro rocnogapcTtBa, Meniopaudili Ta cuctem
KpannuMHHOIO 3pOLUEHHSI | Npu3HayeHa ANs OYMLIEHHSI CUCTEM KPanSIMHHOIO 3pOLUEHHSA Ta iX
enemMeHTiB Big 3abpyaHeHb GionoriyHOro MoOxomXeHHsi - GionNniBOK, BOAOPOCTEN, MIKPOOPraHi3miB i
NPOAYKTIB TX XUTTEQIANBHOCTI.

Cunctemu KpanfuHHOro 3pOLLEHHSA 3abesnevyoTb edeKkTnBHE BoJonocTavyaHHs
CiNbCbKOrocnoaapcbkMx KynbTyp, OAHaK Nig 4ac ekcnnyartaudii BuvHMKae npobrnema 3acMiveHHs
3abpyaHeHHAMM BiONOriYHOro MOXOMKEHHSI BHACMIOOK PO3BUTKY MIKPOBIOTU PI3HOMO NOXOMKEHHS.
Bigomi  cnocobn  oumweHHs ~ TpybonpoBogiB i binbTpiB CUCTEM  KOMYHanbHOro i
CiNbCbKOrocnoaapcbLKoro BOAOMNOCTa4YaHHA Big 3abpyaHeHb GionorivyHoro noxomkeHHs 6asyoTbcs Ha
NPOMMBaHHI TPyOOMPOBOAIB LUX CUCTEM XIMIYHUMW PEYOBUHAMM, MEPEBAKHO, HA OCHOBI XI10OpY.

Bimomnii ananor "Method for preparing pipeline cleaning agent" (nateHT CN103509660A, ony6n.
15 ciyHs 2014 p. MIIK (2006.01): C11D 7/60; C11D 7/10; BO8B 9/027). Y ubomy crnocobi ans
ounLLEHHSA TpyOonpoBodie BukopuctoByeTbest 20 % rinoxnoput HaTtpito Ta 20 % BOOHUA PO34YMH
riapoKCMAy HaTpito, SIKi po3BOAATLCA BOAOK B 50-kpaTHiN KiNbKOCTI i BUTPpUMYIOTE B TpybonpoBoaax
0,5-1,0 roguHu. Micns uboro Tpyb6onpoBoan NPOMUBAKOTLCS BOAOHO.

Bimomni aHanor "Impact disinfection method for building secondary water supply pipeline
systemMethod for preparing pipeline cleaning agent" (nateHt CN105198053A, ony6n. 30 rpyaHs
2015 p. MIIK (2006.01): CO2E 1/50; EO3B 7/07). 3a uum cnocobom ansa gesiHdekuii Tpybonposoais
BTOPUHHOIO BOAOMOCTaYaHHS 3aCTOCOBYIOTb FMOXMIOPUT HATPIl0 BUCOKOI KOHLEHTpaLii, KU roTyloTb
Ha Mmicui i mig Yac nogadvi B TpybonpoBig KOHTPOIOKTL KOHUEHTpaLio Ae3iHdikyto4uoro 3acoby Ha piBHi
3-4 mr/n. lMicnga 3aBepLueHHA 06pobku, TpybonpoBoan NPOMMBAOTL YNCTOK BOAOHD.

Bimomuii aHanor John C. Miller, Deborah L. Miller "Method and system for disinfecting irrigation
water in agricultural irrigation systems" (nateHT US7638064B1, ony6n. 29 rpygHsa 2009 p. MIIK
(2006.01): CO2K 1/76). 3a uum cnocobomM nNpPoOBOAUTLCSA AOE3iH(EKLIS BCi€El CUCTEMU 3POLLEHHS
XnopoMm, sk BesnocepegHbO BBOAUTBCA B CUCTEMY 3POLUEHHA 3 KOHTPOMIOBAHHAM  PiBHS
3aNULLKOBOrO XM0OpY B penpeseHTaTUBHIN TouL,.

Bigomuii ananor Donald W. Haun, JR.Wayne Adamson "Filter cleaning method" (3asBka
US20100140170A1, ony6n. 10 yepsHa 2010 p. MIK (2006.01): CO2F 1/44). Llen cnoci6 nepenbavae
noyeproBe OYMLLEHHS UMKITIYHO npauioodnx @inbTpiB AN BOAM LUASXOM 3aMOYyBaHHS 1X B
rinOXnopuTi HAaTPIlO TPUBANICTHO, WoHanmeHwe, 30 cekyHa.

Heponikom cnoco6iB 3a CN103509660A, CN105198053A, US7638064B1 ta US20100140170A1
€ X BMCOKa eKkorioriMHa Hebeaneka y 3B'A3Ky i3 3aCTOCYBaHHSAM KOHLEHTPOBaHUX XITIOPOBMICHUX
po34MHiB. EkonorivHi puankn ons rpyHTy NoB'A3aHi 3 MOXIIMBOCTAMM YTBOPEHHS LUKIANIMBUX MOGIYHMX
NPOAYKTIB (XnopopraHiyHmux cnonyk). MNMpu 3acTocyBaHHi LMXx cnocobiB iCHye HeOOXiOHICTb MOBHOMO
3nuBy poboymx PO3UMHIB B ApEHaX, a TakoX OOMEXYETbCA 4acToTa 3acTOCYBaHHSA MNPOMMBaHb
CUCTEMW NPOTArOM NOSIMBHOIO CE30HY.

AHanis BigoMWX aHanoris LWOAO0 OYMLLIEHHS TpybonpoBOAIB i (hiNbTPiB CMCTEM KpanimMHHOMO
3pOLLEHHSA Big 3abpyaHeHb GioNOriYyHOro NOXOMKEHHSA He BUSIBMB HaMGinNbL ©nmM3bKOro OO KOPUCHOI
Moaeni.

B ocHoBY KOpucHOI mMogeni mocTaBrneHa 3agaya po3pobuTtu cnocib, Wo A03BONUTL MiABULLUTK
ekonoriyHy 6esneky Ta eMEeKTMBHICTb O4YMLEHHS CUCTEeM KPaniMHHOMO 3pOLUEHHS, 30Kpema
TpybonpoBoaiB i inbTpiB, Big GionoriyHMX 3abpyAHEHb, 3MEHLIMTU BMAMB Mif Yac OYULLEHHSA Ha
NYXXHO-CONBbOBUIA CTaH I'PYHTIB i 3a0e3neuntb MOXNUBICTb GaraTopasoBOro 3acTocyBaHHA CMocoby
NPOTAroM 3pOLLYBanbHOIO CE30HY.

MocTaBneHa 3agaya BUPILIYETBCA TUM, LLIO CMOCIO ounLLEeHHst TpybonpoBoAiB i hinbTpiB cuctem
KpannmHHOTO 3pOoLUEHHs Big 3abpydHeHb GionoriyHOro  MOXOMXKEHHSI  3L4IMCHIOTb  LUMISAXOM
NPUroTyBaHHss GaKTepUUMAHOIO pPO34YMHY B MOJIMBHIA BOAi, 3aMOBHEHHS HWUM TpybonpoBodiB i
€MHOCTEN DiNbTpiB, BUTPUMYBaAHHS Ta NOAAnbLUOro 3MvMBaHHA, Npyu YoMy sk BakrtepuumgHun 3acib
BMKOPUCTOBYIOTb HenTpanbHun aHonit (AHK), akvin po3BoasaTb MOMNMBHOK BOAOK A0 PiBHS OKWCHO-
BigHoBHOro noteHuiany (OBI1) He meHwe +800MB, cTyniHb PO3BEAEHHSA KOHTPOMIOKOTE 3a AOMOMOroH0
npunagy Ans BUMipOBaHHSA OKUCHO-BIAHOBHOrO noteHuiany - OBl-meTpa.

3acTocyBaHHS HeWTpanbHOro aHomniTy 3abeanedye BMCOKUWA DaktepuumgHuin edekT 3a paxyHoK
Bucokoro OBIT, ane npu uboMy € eKonoriyHo 6e3neyHnm, ockinbkn KiHueBi NpoaykTy posnagy AHK He
€ TOKCUYHUMU | HEe BMNMMBaKOTb HEraTMBHO Ha I'PYHTU Ta POCIIUHMU.

Mpuknag 3aiicHeHHS KOpUCHOT Moaeni (pe3ynbTaTu nepeBipku)

Ans nigTBepmKkeHHs1 ePeKTUBHOCTI Ta eKomnoriyHoi 6e3nekn cnocoby ounLeHHs Gynu npoBeaeHi
nabopaTtopHi Ta NoMbOBi AOCNIMKEHHS i3 MOPIBHAHHS Ail TpaguuiiHOro aesiHdekTaHTy (rinoxmnopuTy
HaTpito, BMICT akTuBHOro xnopy 15 %) i 3acoby, WO BUKOPUCTOBYETLCS B KOPUCHIN mMogerni (aHoniTy
HeWTpanbHOro, BMIiCT aKTMBHOMO xnopy 6nmasbko 0,01 %).
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B ekcnepumeHTax nopiBHoBanucsa nokasHukn TDS (3aranbHa MiHepanisauisi, ppm), pH Tta OBIl
(OKMCHO-BiAHOBHMI  MOTeHuian, MB) npu pi3HMX CTyneHAxX po3BedeHHs [Oe3iHEKTaHTIB Yy
BOAONPOBIAHIN BOAI 3 MapameTpamMu, aHanoriyHUMM XapakTepucTMkam BOAM 3 DKepen 3pOLUEeHHS:
TDS=226 ppm; pH=7,4; OBI1 = +251MB; t=24,5 °C (Tabnuug).

Tabnuug
3miHa napameTpiB TDS Ta OBI1 15 % rinoxnoputy
HaTpito Ta aHoniTy AHK 3anexHo Big CTyneHsi po3BeAeHHS
15 % rinoxnoput AHonit AHK
Po3BefeHHs TDS, ppm OBI1, mB Po3BeaeHHs TDS, ppm OBI1, mB

0 92000 +635 0 912 +914
1:20 7500 +750 1:6 366 +842
1:50 4950 +748 1:9 286 +826
1:200 1690 +742 1:18 256 +812
1:800 480 +734 1:34 244 +784
1:1200 362 +712 1:70 235 +540

Ak BnaHo 3 Tabnuui, rinoxnopuTt HaTpilo HaBiTb MpM 3HA4YHOMY po3BedeHHi (1:200) 36epirae
HagMipHO BMCOKe 3HayeHHs TDS (1690 ppm), wo pobuTb MOro HenpuaaTtHUM ANsi BUKOPUCTAHHS Y
cucTtemax 3polleHHs 3rigHo 3 Bumoramum OCTY 7591:2014, ocKinbku Takmii po34uH NiABULLYE PU3UKK
3aconeHHs rpyHTy. Hatowmicte, HemtpanbHun aHonit (AHK) npu poboumx cTyneHsx po3BeAeHHS
(Hanpuknag, 1:34 — Tabnuus) mae TDS 244 ppm, WO NpakTUYHO BiAMNOBIAA€E NOKa3HMKaM 3BMYANHOI
BOAM i 3abe3nevye ekonoriyHy 6esneky.

TpaaumuinHi 3acobu Ha OCHOBI FINOXMOPUTY, HE3BaXak4M Ha BUCOKY KOHLEHTpAaLio XNopy, MakTb
nomipHun OBI1 (go +750MB). AHK, HaBiTb npu possegeHHi 1:34, 36epirae Bucoke 3HaveHHs OBI1
(6inbLe, Hixx 780 mB), wWo nigTBepAXye horo ctabinlbHy Ta BMCOKY OKWUCIOBaNbHY akKTUBHICTb ANS
e(EeKTMBHOIO 3HULLEHHSI MiKpobioTn B TpybonpoBoaax i dinbTpax.

IcHytounin gocBig BukopuctaHHsa aHonitiB AHK cBigumTb npo ix BUCOKY GakTepuumaHy akTUBHICTb
npu OBI 6inbwomy Hixx +800 MB. Lle gocsaraetbca npu po3seaeHHi AHK 3 Bogoto B nponopuii 1:25i €
[OCTaTHIM AN 3HMLLEHHSA MiKpobioTn B Tpybonposoaax i dinbtpax (Tabnuug).

MpoBegeHe B nabopaTopHMX yMOBax MOPIBHAHHS edEeKTUBHOCTI MPOMUBaHHA 3abpyaHEeHWX
BiApi3KiB KpannuHHMX Tpybonposodie HenTpanbHuMm aHonitom AHK i 15 % rinoxnoputom HaTpito
NPOAEMOHCTPYBano nepeBarn KOPUCHOI mMogeni: Ha ¢ir. 1 HaBegeHO HanipHO-BUTPATHI
XapakTepuctukun 3abpygHeHux BigpiskiB KpannuHHux Tpybonposogie Tpybonposoais 3 20-ma
KpanenbHUUsSMW OO0 i NiCAs MPOMUBAHHS FiNOXNOPMTOM HaTpIto, Ha Qir. 2 — xapakTepuUCTUKN Bigpi3kiB
TOro camoro TpybonpoBoAy A0 i nicna npoMuBaHHA aHornitom AHK.

MonboBi AoChigXEHHA TakoX 3acBigumnu edekTuBHICTb cnocoby: Ha ir. 3 HaBegeHoO BUMA4
eMiTepiB TpybONpOBOAiB KPaMiMHHOIO 3pOLIEeHHS 40 npoMuBaHHsA aHonitom AHK, Ha doir. 4 Ta dir. 5 —
BUIMA eMiTepiB TOro camoro Tpybonposoay nicns npomuBaHHst aHonitom AHK.

Ak BUAHO 3 pe3ynbTaTiB NabopaTopHMX i NONBbOBUX AOCHIAXKEHb, SAKICTb NPOMMBAHHSA EKOJOMNYHO
Oe3nedyHm aHonitom AHK nepeBepluye sKiCTb NPOMMBAHHA €KONoriyHo HebeaneyHum 15 %
rinoXnopuTOM HaTpIto, KU CbOroAHI LUIMPOKO 3aCTOCOBYETLCS AN Takux uinen B YKpaiHi.

®OPMYIJIA KOPUCHOI MOLENI

Cnocib ounwieHHs TpybornpoBoAiB i (hinbTpiB CUCTEM KpPaniIMHHOIO 3pOLUEHHS Big 3abpyaHeHb
BiONOriYHOro MOXOMKEHHS, WO 34IACHIOKTb LIASAXOM MNPUroTyBaHHSA GakTepuumgHOro po3ynHy B
MOMMBHIN BOAi, 3aNOBHEHHS HUM TPYyOONpoBOAiB i EMHOCTEN INbTPIB, BATPUMYBAHHA Ta No4arbLLIOro
3NMBaHHs, NpuyoMy fK GakTepuumaHuin 3acid BUKOPUCTOBYHOTH HelTpanbHui aHonit (AHK), skuii
pPO3BOAATL NMOSIMBHOK BOAOK A0 PiBHA OKUCHO-BiAHOBHOro noteHuiany (OBI1) He meHwe +800 mB,
CTYNiHb PO3BEAEHHS KOHTPOSIIOIOTEL 3a OOMOMOro npuragy Ans BUMIPIOBaHHSA OKMCHO-BIAHOBHOMO
noteHuiany - OBl-meTpa.
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