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CHUXEHHUE CTENNEHA MUHEPAJIM3ALIMUA MU THEBOM BO/IbI
C MIOMOILIBIO BBITOBBIX KYBHIMHHBIX ®UJIBTPOB
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O0num u3 Haubonee U36eCMHbIX NPOCMOMY 4YeNOBeKy NOKA3amenell Kauecmea Numvegoll 600bl AGIACMCA ee
MuHepanuzayus. B obwem snauenuu smoeo cnosa ona osnauwaem cooepoicanue coneii 6 6o0e. Ce200HA MHEHUS YUEHbIX
10 N0BOOY NOIBL3bL U 8PEAA UZDBIMOYHO20 COOEPHCAHUA MUHEPANLHBIX conell pasuamcs. C mouKu 3peHus KOMMYHANIbHO2O0
Xo3Aticmea, u30blmoK coaell Kanvyus U MAcHUus npueooum K USHOCY BOOOHAZPEBAMENbHO20 U OMONUMENIbHO20
06opyoosanusa u mpybonpogoouvix cucmem. Ilogviuennoe cooepicanue coneil maKxce HeamueHo CKa3vl8aemcs Ha
COCMOAHUU 300P0BbS. BHYMPEHHUX OP2AHO8 HeN0BeKA U e20 8HeulHeM 6ude. B nocieonee epemsa yeenuuueaemcs yucio
uccnedosanull, NOCAWEHHLIX U3YUEeHUIO IPdhexmugHocmu 6bimosvlx GUILMPOE KYGUIUHHO20 MUNA NO OMHOUWEHUI) K
00€eccoNUBaHUI0 NUMbEGOU B0OONPOBOOHOU 00bl. B ceéazu ¢ smum, yenv pabomvl 3aKNOUANACH 8 UCCIEO08AHUU
aghpexmusHoCmuU KySUUHHBIX PUILIMPOE NO OMHOULEHUIO K CHUMCEHUIO 00uell MUHepanu3ayul 6000npPO80OHOU 800bl
pasuwix pationog 2. Kazawnu. J{ns npogedenus sxcnepumenma Ovliu omoopanst npodvl 6000NPO8OOHOU 00bl PA3TUUHBIX
pationog 2.Kasanu. Onpedenenue cmenenu MUHepaiu3ayuu npou3800Uiocs ¢ nomouvio konoykmomempa AHHOH 4100
6 nepecuéme Ha Xxaopucmuiid Hampuil. Ha 0CHOBAHUU NOJYYEHHBIX PE3YAbMAMO8 MONCHO 3AKAIOUUMb O MOM, 4MO
npUMeHeHue KYSUWUHHBIX QUibmpos 8 6000n0020MO6Ke 8 X03AUCMBEHHO-0bIMOBLIX YCI08UAX IPHEeKMUsHO CHUNICAem
VPO8eHb MUHEPAIU3AYUU 6000NPOBOOHOL 800bl, MAK KAK NO380Jsem CHU3Umb conecooepocanue Ha 15-55%. Buecme ¢
mem, Cmoum nOMHUMb, YMO NOCMOAHHOE YnompeDieHue MoIbKO MAKOU 6006l C CoOepicanuem conetl menee 2 me/ i
unu 2°K, ne menee 6pedHo 0N 300po6ba Ueno6eKd, KaK i ynompebuenue Jdcecmkoll 800bl ¢ cooepiicanuem coneil bonee
10 me/n.
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ne of the most well-known indicators of drinking water quality to the average person is its mineralization. In the general
sense of the word, it means the salt content in water. Today, scientists' opinions on the benefits and harms of excess
mineral salts vary. From the point of view of public utilities, excess calcium and magnesium salts lead to wear of water
heating and heating equipment and pipeline systems. Increased salt content also has a negative impact on the health of
human internal organs and appearance. Recently, the number of studies devoted to studying the effectiveness of
household pitcher filters in relation to desalination of drinking tap water has increased. In this regard, the purpose of
the work was to study the effectiveness of pitcher filters in relation to reducing the total mineralization of tap water in
different areas of Kazan. For the experiment, samples of tap water from different areas of Kazan were taken. The degree
of mineralization was determined using an ANION 4100 conductometer in terms of sodium chloride. Based on the
obtained results, it can be concluded that the use of pitcher filters in water treatment in household conditions effectively
reduces the level of mineralization of tap water, as it allows to reduce the salt content by 15-55%. At the same time, it is
worth remembering that the constant use of only soft water with a salt content of less than 2 mg /1l or 2 ° H is no less
harmful to human health, as is the use of hard water with a salt content of more than 10 mg / I.
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HHTEepec

OHHOfI u3 HauboJjee AKTyaJIbHbIX B OBITOBOM H

KOMMYHaJIbHO-OBITOBOM OTHOIIEHUH CUMTAETCS
npobiema MUHEpaTU3aIIH BOJIBL. OOmas
MUHEpaTu3ais MOKa3hIBACT KOJIMYECTBO COJIEH,

pacTBopeHHBIX B Bojie [1-2]. IIpu 3TOM, XUMHUYESCKUX H
OpPraHUYECKUX BEIECTB, PACTBOPEHHBIX B BOJIE MOXKET
OBITh OIPOMHOE MHOXXECTBO, HO KOTZa TOBODSAT O
MHHEpAJIN3aIliH, TO B IEPBYIO OYepe/lb UMEIOT B BUAY
HEOpraHMYEeCKHE COJIH IIETI0YHO3EMEIbHBIX METAJLJIOB,
TaKuX Kak KaJblMil, MATHUM, HATPUH U KaJIuil B BUE
THAPOKapOOHATOB, XJIOPUIOB, CyIb(haToB u T1. [3-4].

IIpn 3TOM, YpOBEHb MHUHEpaIn3alHn
BOJIONIPOBOAHOM BOJIBI, no0bIBaeMoi u3
MOBEPXHOCTHOTO MM  TMOA3EMHOIO  HCTOYHHKA

€CTECTBEHHO 3aBUCUT OT T'€OJIOTMYECKUX YCIOBUH M
BHUJIa TOPHBIX MOPOJ B TOM MECTE, IlIe MPOTEKAIOT HIH
3ajieraroT BojsI [5-6].
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MIPEJCTABIAIOT COJIMA KaJblMs W MarHus, BXOJSIINEC B
oOIIyfo  CTeMeHb  MHHEpPaTH3alUU. CorJtacHo
KIacCH()UKAIMU OTCUYECTBECHHOTO THAPOTCOXUMHUKA
AnexnHa O.A. MOXXHO pa3JeNuTh BOJLY IO CTENEHHU
JKECTKOCTH Ha: MATKYI) — C COJICp)KaHHEM COJed
JKECTKOCTH Kajblust u Marausa 1,5-3  mr-sks/m,
YMEPEHHO KECTKYI0 — 3-6 MI-3KB/JI, )eCTKYI0 — 6-9 Mr-
9KB/J ¥ OY€HB )KECTKYIO — 6oiree 9 mr-sks/i. [Ipu 3ToM,
corimacao I'OCT 2874 xecTKOCTh BOABI HE JOJKHA
MpeBBINATh 7 MI-3KB/J, a oOIIas MHHEepaIn3aIusl
cormacao CanlluH 2.1.4.559-96 He nomxHa OBITH
6osiee 1000 mr/m.

C TOYKM 3peHUsI BIUSHUSA OOIIeld MIHEPATH3aIHU
MMUTHEBOM BOABI HA 3I0POBBE UCIIOBEKA, MHCHHUS

ydeHbIX pasHarcs [7]. OpHako, OONBLIIMHCTBO
HCCIEeIOBAaHUH  yOeXIeHel B HE00XOIMMOCTH
yrnoTpeOJieHnsT MHUTHEBOM BOJBI C  JOCTATOYHOMN
MHUHEpalIM3aleil B LEeNAX  BOCCTaHOBJIICHUS
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MOTpeOHOCTEH OpraHu3Ma B KU3HEHHO HEOOXOIUMBIX
coysix u MuHepanax [8-9].

Bmecre ¢ TeM, B IPOMBIIUIEHHOCTH U
KOMMYHQJIbHOM  XO3iHCTBe  Hamboiee  yacras
npobiieMa 3aKio4yaeTcs B 0Opa3oBaHMM HAaKUIHM Ha
CTEHKaxX BOJOHArpeBaTeIbHOTO W OTOMHTEIHHOTO
o0opynoBaHus, a TaKxke TpyOOIPOBOIOB,
TPaHCIIOPTUPYIOLINX TOPSIYI0 BOAY, 9TO HPUBOAUT K
CHIDKEHHIO WX TEIUIOOTHaYM U ObicTpoMy u3HOCY [10-
11].

B cBsi3u ¢ 4eM, HCHONB3YIOTCS Pa3INIHBIC METOMBI
obecconmBaHus BOJbI, CpPeAM KOTOPBIX Hamboiee
HNONMYJSIPHBIM B TIOCIIeHEE  BpeMsl  SIBISIETCS
UCIIONIb30BAaHUE OBITOBBIX (HMIBTPOB KYBIIMHHOTO
tumna [12-13].

B cBs3M C BBILEH3IIOKEHHBIM, IEldb pPabOTHI
3aKiroyanach B HCCIENOBaHMM  S(PPEKTUBHOCTH
KYBIIMHHBIX (PHIBTPOB 1O OTHOLICHUIO K CHIDKCHHUIO
o011elt MUHEepaIu3aui BOJOIPOBOAHOMN BOIBI pa3HBIX
paiionos r. Kazanu.

MaTtepuansi u meToabl UCCrieaoBaHuUSA

Jus  ompenmeireHWs W aHaNW3a  CTEICHHU
MHHEpAJIN3alluid  BOJAONPOBOAHOI Bonubsl B r.Kazanu
ObuTM O0TOOpaHbl NPOOBI U3 7 paiioOHOB Tropoja NpU
coomonennn Ttpeboanuiit ['OCT 311861, T'OCT
318862, I'OCT 17.1.5.05 (tabmuma 1), mpu ycioBuUn
OTCYTCTBUS MECTHBIX BHYTPHIOMOBBIX u
BHYTPHUKBAPTUPHBIX YCTAHOBOK BOJIOTIOATOTOBKH.

B xadyecTBe GMIBTPYIOMNX KACCET OBUIH BHIOPAHBI
HAa OCHOBaHHHM NIPOBEICHHOTO 0030pa W aHaim3a
HAyYHO-HCCIIEIOBATENECKON JUTEpaTypsl Hamboee
M3BeCTHBIE Mapku: «AkBadop» u «bapbep» [14-16] co
CTaHJAPTHHIMH HATIOJTHHUTEISIMU.

Tadiuma 1 — MecropacnoJioxkenne 0TOOPaHHBIX
Npood BOJbI PAa3JIMYHBIX paiioHoB r. Kazann

Table 1 — Location of selected water samples from
different areas of Kazan

Ne Paiion Kazanu Vimna, gom
o0pasia
1 Baxurosckuii yi1. 3enenas, |
2 Hoso-CasunoBckuii | Y. fImamena 49
3 CoBetckuii YnTIactemno 7
4 ABuacTtpoutenpHbli | Vi Ynapnas 19
5 MockoBckHuii ya. CepoBa 51/11
6 ITpuBOIKCKHI yi. @yunka 14
7 Kuposckuii yi. Kpacounas
(3anecHslit)
Onpenenenne CTeTIeH! MUHEpaTH3aIiH

MIPOM3BOMIIOCH C TIOMOIIBI0 KoHAyKToMeTpa AHMOH
4100 B nepecuére Ha XJIOPHUCTHIIT HATPHH.

Pe3synbTaTtbl M 06CcyxaeHune

IMokazaTenn oOmeld CTEmeHH MUHEpAITA3AUN
HUCXOJHOW BOJONPOBOJHOM BOABI pa3HBIX palOHOB
Kazann npuBemensr Ha puc. 1. Cpemm o0Opa3moB
WUCXOAHOW  BOJOMPOBOAHOW  BOABI  HauOOJbIIAS
CTETIeHb MUHEpAIN3aIK Ha0mogaeTcs y mpod BOABI
Kuposckoro paiiona - 304 wmr/a. B mpoGax Bojwbl
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OCTaJIbHBIX paiioHOB coliepxKaHue oOrmas
MUHepanu3anus cocrasuia 186-231 mr/n. B cpennem
MUHepaln3alusl MCXOAHOM BOABI Haxoaunach B
nuana3zoHe 186-304 mr/r, uto mouTH B 3 pa3a MEHbIIC
JOIYCTUMOH 00mIel MUHEpaTH3alUH BOJABI COTJIACHO
CanlluH 2.1.4.1074-01.
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Puc. 1 — Iloka3areau oO0umieili MUHepaJu3aLMu B
HCXO/JHOM BOJe U3 BOJAONPOBOAA

Fig. 1 - Total mineralization indicators in raw water
from the water supply system

[Ipu ucnonszoBanmu ¢unetpa baprep (puc. 2)
CTENEeHb MUHEPAIN3aIMH CHIDKAETCS B cpetHeM Ha 30-
55% B 3aBUCHMMOCTH OT BHJa HCXOJHOH BOJBI IO
CPaBHEHHIO C COJICpPKaHHEM MHUHEPAIOB B MCXOJIHON
BOJIE TOTO ke paiioHa r.Kazanu.
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Puc. 2 — Ilokazarenu o0meil MHUHepaJu3anuu B
BOJi¢, POMYIIEHHOI Yepe3 KyBINMHHBIA GUIBLTP ¢
kacceroii «bapbep»

Fig. 2 — Total mineralization indicators in water
passed through a jug filter with a Barrier cartridge

UcnonezoBanue ¢uibtpa AkBadop (puc. 3)
MO3BOJISIET CHHM3MTh CTENEHb MUHEpalIM3ald B
cpenHeM Ha 16-45 % B 3aBUCHMOCTH OT BUJIa UCXOTHOH
BOJIBL
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Puc. 3 — Iloka3zatenu oOumieii MuHepaJM3aUuu B
BOJe€, IPONYILICHHOI Yepe3 KYBIIHHHBIA QUILTP ¢
KacceToil «KAKBadop»

Fig. 3 — Total mineralization indicators in water
passed through a jug filter with an Aquaphor
cartridge

3aknouyeHune
Ha OCHOBAaHUH HOHy‘ICHHHX peSyanaTOB
HpOBe,I[eHHOFO BKCHCpI/IMeHTa MOXHO caciaTtb

CJICTYFOLTHH BHIBOJIBI

1. V¥ o0pa3ioB HCXOHOH BOAONPOBOIHOM BOJBI
CTeNeHb MUHepanu3anum coctapmia 186-304 mr/m.

2. Ilpumenenue ¢unbTpa baprep mno3BoseT
CHHU3HUTbH CTENCHb MUHEpaIu3aliy B cpenHeM Ha 30-
55% B 3aBUCHMOCTH OT BUJ]a UCXOJHOM BOJIBI.

3. Ilpu wucnons3oBanuu GuiabTpa AkBadop
CTENeHb MUHEPaIN3alli CHI)KACTCS B CpeTHEM Ha 16-
45 % B 3aBHCHMOCTH OT BHJa NCXOJTHOM BOJEI.

4.  @unbTpanus BOJIbI yepe3 GbuIbTPHI
KYBIIIUHHOTO THIIA [I03BOJIIET YMEHBIIHUTh
colecojepxkanne B cpegHeM Ha 15-55 % B

3aBHCUMOCTH OT BHAa (QHUIBTPYIOIICH KacCeThl H
coJiep KaHusI MUHEPAJIOB B HCXOJIHOM BOJIE.

Takum o00pa3oMm, Ha OCHOBAaHHMH CJAEJIAHHBIX
BBIBOJIOB MOXKHO CJelaTh 3aKIIYEHHE O TOM, YTO
PUMEHEHHE KYBIIIUHHBIX ¢GbunpTpoB B
BOJIOTIOAATOTOBKE B XO3SHCTBEHHO-OBITOBBIX YCIOBHSIX
3((EeKTHBHO MO0 OTHOUICHHIO K CHIDKEHHIO YPOBHSA
MUHEpAIH3allii  BOJOMPOBOTHONH BOMBL, TaK Kak
MMO3BOJISIET CHH3HTH colecoiepkanue Ha 15-55%.
BMmecte ¢ TeM, CTOMT MOMHHTh, YTO IIOCTOSHHOE
YIOTpeOJICHHE TOJNBKO MSTKOH BOIBI C COACpKaHHEM
coneii Mmeree 2 mr/ 1 win 2°K, He MEHee BPEIHO s
37I0pOBbSI YEJIOBEKAa, KaK M YIOTPEOJICHHE KECTKOM
BO/JIbI C coJieprkanueM coJjieit 6osnee 10 mr/i.
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Architecture and Civil Engineering, Kazan, Russia, lizabeta_91@list.ru; A. S. Ziganshina — PhD (Chemical Sci.), Associate Professor,
Department of Technology of Plastics, Kazan National Research Technological University, aygul.ziganshina.89@mail.ru.

Jara nmocrymieHus pykonucu B peaakmmio — 05.08.25.
Hara npunsaTHs pykorucH B nedats — 23.08.25.
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