OBLLAA
XXECTKOCTb BObl

YUNTEJIb XMUMUN: ECHA B.A.
MOY COLLU Ne 3 r. MYWMNHO




Kak yTBepXaatoT y4yeHble, X1U3Hb Ha 3emne BO3HMKIa B BOQHOM
cpene. Bce xuBble opraHnambl NOYTU Ha 2/3 COCTOAT N3 BOAbI.
KauecTBo XXn3HWN Nogen HanpsiMyo CBS3aHO C 3arnacamu npecHoOwu
BO[bl, KOTOPbIE COCTaBNAT Nub 2,5% OoT obLiero konn4vecTea
BOAbl HA 3emne.

[To gaHHbIM OOH, 1.1 Mnpa. 4yenoBeK NUCNbITbIBAET HEXBATKY
NMMTbEBOW BOAbI.

[Tonutnku yTBepxaatoT, 4To 21 Bek OyaeT BEKOM BOMH 3a NPECHYIO0
BOAY.

OcHosHbiMK npuoputetamm KOHECKO B JOYP (decatunetne OOH
no Obpas3oBaHWIO B MHTEpPECaX YcTonumBoro PasButns) HasBaHbl
obpasoBaHune onsi BCex, rPaMOTHOCTb U BOAHbIE PECYPChI.

Bonpoc 3akno4aeTcs He TOMbKO B HAanM4mMmn NPecHon BoAbl, HO 1 B
eé KayecTBe, be3zonacHoCTU Ans noTpebnexHus.

Obwume cBeneHUs




KayecTBO NNTbLEBOU BOAbI

KayecTBO NUTbEBOWU BOAbl OLEHUBAETCH
no 175 nokasartensm.

[lnTbeBas Boga B I. [1ywinHoO
yOOBNETBOPAET OONbLUNHCTBY 3TUX
nokasarernemn, Kpome oOLLEN KECTKOCTU
BObl.




JKeCcTKOCTb BOAbI

KapboHaTtHas, unn epemeHHas
HekapboHaTHasda, unmn rnocmosiHHas
O06Las »eCcTKOCTb




KapboHaTHas, nnn BpeMeHHas XXeCTKOCTb

OO6ycnoBrieHa NpUCyTCTBMEM rMAPOKapOboHATOB KanbLMs U MarHus.

E€ MOXHO yCTpaHUTb crneayowmmm cnocobamu:

1. KnunayeHuem

Ca(HCO,),-> CaCO,| +H,0 + CO, 1
Mg(HCO,),-1> MgCO,| +H,O + CO,1

2. [lencrtBmnem U3BECTKOBOro Mosrioka unm cogbl
Ca(OH), + Ca(HCO,), »2CaCO, | +2 H,0
Ca(HCO,), + NaCO,—2CaCO, | +2NaHCO,




.||”H| HekapboHaTHas, nnm nocTosiHHasA XXeCTKOCTb

OO6ycnoBrneHa NpuUcyTCTBMEM CyIbdaToOB M XNOPUAOB KanbLUS U
MarHusi.

E€ MOXHO yCTpaHUTbL AENCTBMEM COAbl:

CaSO, + Na,CO, > CaCO,| + Na,SO,

MgSO, + Na,CO, > MgCO, | + Na SO,




OOLwan XecTKoCTb

O0OLlan XKeCTKOCTb BOAbl —
9TO CyMMa KapboHaTHOM u
HEKapOOHAaTHOW XXECTKOCTMW.




palioHOB C 3aneraHneMm
N3BECTKOBBLIX NCPRCH,

1 I I
| ‘ ‘ ‘ | AvpektneHaga MNAK ana

CpaBHeHME pa3HbIX CUCTEM
BbIpa)KeHUS
oOLLEN XKXECTKOCTM BOAbI

OnrumaneHbIA
drsnonormyecknia
ypOBEHb

MI3KB / n




I .
l“” BpegHbie BO3JENCTBUE BbICOKOIO
YPOBHSA 00OLLIEN XKECTKOCTN BOAbI:

HakonneHue conen B opraHnu3ame

3abornieBaHne CcycTaBoB

Obpa3oBaHMIO KAMHEN B NoYKax, KXETYHOM U MOYEBOM
ny3bIpsiX.

OOpa3oBaHMe HakUnNn Ha HarpeBaTerbHbIX ANIEMeHTax
B ObITOBOW TEXHUKE U NPUMBbILLNIEHHOM 000pPYaOBaHUMN,
YTO NPUBOAUT K NOBbILLIEHHOMY WU3HOCY
npexaeBpeMeHHOMY BbiXody U3 CTPOS.

3acopeHune TpybonpoBoaOB OTOMMEHNUS U
BOOOCHabeHusd

YxyaLiueHue Brkyca nuiiun, NpurotoBrneHHOM Ha XXeCTKOW
BOJeE.




II o
I”H Crnocobbl CHMXKEHNST 00LLEN
XKECTKOCTM BObI.

~

BEbITOBbLIE MPOMbIWJTEHHBIE
1. Kung4yeHwne
1. [obaBneHune
2. PunsTpoBakme KanbUNHNPOBaHHOM
3. BbiMopaxuBaHue cogbl (Na,CO,)
4. [NobaeneHue

yMAr4nTesnen




I ‘
“ KungaueHume

CHmKeHue xecTkocTu npumepHo Ha 30 - 40%




I
l“” BbiMopaxuBaHue

BbiMopaXmBaHne CHUXaeT oOLLYIO
xecTtkocTb Ha 70-80%




dunbTpoBaHue

duneTpoBaHMe BOAbI
B6bITOBLIM OUNLTPOM
«bapbep-6» cCHMXKaeT
OOLLIYIO XXECTKOCTb [0
80%.




-u”‘” Y10 Takoe ObiToBOM OUNLTP?

) » " v "

BHyTpn kKapTpuoka dounstpa CoaepXmTca CMecb
N3 aKTUBMPOBAHHOIO YIns (YepHble YacTuubl) 1
KaTMOHOOOMEHHWKM (rpaHynbl CMOsibl 6ernoro
LBeTa).

Yronb agcopbupyeT BpeaHble opraHnyeckmne
BelLlecTBa U Xnopuael.

KaTMOHOOBMEHHMKN CHUXAKOT OBLLYHO XKECTKOCTb.




.nI\H”
[lobaBneHue ymaryntenen




||I|
“” HdencTtBne Komnnekcooodbpasyrowmnx MoHUToB (nonudoccartoB HaTpUA):
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00

OPPEKTUBHOCTb CHUXKEHMUS
Llen XXECTKOCTUN YMArYUTENAMM.

Koutpoas

JKECTKOCTH B %

(BomonpoBoaH Kaavumnmposarnn «Colgoclin» «Calgon» «Scumvon»
as coxa
asi BO/1A)
Oo6mas

sK€CTKOCTh B MI' 8 7,5 0 0 35

IKB/JI
CHukenmne
o0mreit - 6 100 100 56,25

O PEKTUBHOCTb CHMKEHUS 00LLen xecTkocTn gocturaet 100%.

Cnep,yeT MOMHWUTDb, YTO BCE YMAIYUTEINN rNnpeaHa3Ha4yeHbl OJ14

CHMXKEHUS1 0DLLEN XKECTKOCTU BOAbI B CTnpalibHbIX MaLlUHax. 3Ty

BOAY HEJIb3A MNMUTb.




nacmobo 3a BHUMaHue!




