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4TO MOXXET HaTBOPUTL
XecTkas soaa”?
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XMUA
dusuka
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JKecTtkor Ha3bIBalOT BOAY, COAEPXKALLYIO
M36bITOYHOE KONMMYECTBO MOHOB KasbLMSA U MarHUS



Copaep>xaHue noHos Ca

LKYyaKemto» no 18 mr/n

BOAa NpupoaHas ne4yebHo-CcTonoBas

«KapaunHCKas» [0 14 mr/n

BOAA NMNTbEBAA MUHEPAJIbHAA

«KJ1loueBas Boaa>» A0 7 Mr/n

MNTbEBAA OYHULLEHHAA

BOAa BOAonpoBoAHaN [0 60 mr/n
no 20 mr/n

HOpMa




v vyvyy

\4

[Ipy MCNONb30BaHMK XXECTKOW BOAbI
BO3HUKAOT NpobeMbl:

O6pa3oBaHMe HaKUnu
[lepepacxoq TEMNIOBOW 3HEPrum
CHmKeHue pecypca paboTbl 060pyaoBaHUS

[lepepacxon MoLLKMX cpeacTs (Mblia) U3-3a
HWU3KOro neHoobpa3oBaHUS

O6pa3oBaHMe XJ1I0NbLEB B MOKOLLMX pacTBOpPax



TonwmHa NMoTepu TensioBoMn NMepepacxon Tonnmea
cnos 3HEeprum npm B %
HaKUNu Tenanonepepaaye
B %
0,5 Mm 4-10
1 MM 10 /-15
2 MM 18 15-20
4 MM 30 0o 25
5 MM 33 30
/ MM 40 no 60
10 MM 50 no 100
(npeBbIWAET pacxoa Tonanea B 2 pa3a)
13 MM /0




3aKkoH [bxoynsa-JleHua

Konuyecmeo mensiomabi, Komopoe 8bioesisiemcsi
8 rMPoB8OO0HUKe pasHO pabome asieKmpu4ecKo20
moka

N = QnonesHoe /

O 3aTpayeHHoe = : t(ceK)

MOLLI,HOCTb(BT)/
BpeMs




Crnocobbl yCTpaHeHUS XXeCTKOCTU

BpeMeHHas »XeCTKOCTb

Kurid4eHue
Mg(HCO3)2 - MgCOs/ + CO2 + H20

>

Ca(HCO3)2 —-CaCO0Os} + CO2 + H20

*(-) HaKnNb ocedaeT Ha HarpeBaTesbHbIE
Npnbopbl, CHMKAET pecypc paboThl
obopyoBaHMA 1 BbI3bIBAET Nnepepacxos
TEMNI0BOW 3HEPrMK 1 TOMNBA

* KUMSYEHME CHMKAET ODBLLYIO XKECTKOCTb, He
YCTPaHSAET NOCTOSAHHYIO

[1OCTOSIHHAS XXEeCTKOCTb

xumuyeckuu crnocob
CaCl2 +Na2CO3=CaCO3l +2NadCl

Mg(HCO3)2 +Na2C03=MgCO3 |
+2NaHCOs3

*(+) Cnocob nNo3BoNnsIET YCTPAHUTD
OAHOBPEMEHHO MOCTOSAHHYIO N BPEMEHHYIO
XKECTKOCTb

*(+) Ocapok (Hakunb) BbIMbIBAETCS He
ocefas Ha HarpesaTesibHOM npubope

*(-) JaHHbIM cnocob ymaryeHus Boapl
MCMNOMb3YOT TONBbKO B TEXHUYECKMX LIENSX




NloHOOOMeHHbIN cnocob

[1ns 3cbhEKTUBHOIO yaaneHus ,"ﬂr
COJIEN XECTKOCTU U3 BOAbI
Hanbonee pacnpocTpaHeH MeToA
MOHHOro obMeHa MOHOB KafbLus U
MarH1s Ha MOHbl HATPUS UK Kanus,
KOTOpble He 06pa3yloT 0CaaKoB
CBOMX CONEN Npu HarpeBaHun.
OuncTka BoAbl NPON3BOANTCS B
annapaTax-yMardymTensx c
KaTMOHOOOMEHHOM CMOOMN.

XXectkocTtb cHMXkaetcsa ao 0,01 Mr/n




CpeacrtBa Ang yaaneHus

CpeacrtBa ang
O6pa3OBaBL|JerOCF| NpeaoTBpaLLEeHNS
N3BECTKOBOIO HAJIETA 06pa3OBaHV|$| HaKUIMKU

(Hakmnm) (Bomoymsryatolme)




Cpeactsa A1 YMArYeHMs BoAbl

10 pA3 JIVYIE
YEM [IPYTIE

COCTAB:

TpuHatpun docdat NasPO4
Coaa kanbumHuposaHHad Na2C03
HanonHutenu

OTAayLwKn

Y/ Y/ 7
L C I X I X 4

Y/
%




CpencrtBa And yoaneHUsa Hakunu

CocTas:
JInMOHHas kmncnota ao 50%
CynbaMmHoBast KUCNOTa
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AQVMNMMHOBAsa KUCNOTa
docdhopHast KUCI0Ta
LLlaBeneBas KMcnoTa
Kpacutenu

HanonHutenu
ApomaTumsaTopbl, OTAYLUKMK

7 7 7 7 7 7
L O X R I X I X I X 4




Bce cBfi3aHO CO BCemM

(oavH n3 yeTbIpéx 3akoHOB KoMmMoOHepa)

N pa3 y>x npupoaa npuayMmana »XXecTkyko BoAy, 3HaYUT 3TO A9 Yero-To
HY>XHO!?

N3BecTkoBaHue B npupoge — 31o

MOPCKWE PaKOBUHbI
PAKYLLKM

Kopabl

NaHLUMPN MOPCKNX obuTaTenemn

obpa3zoBaHme U3BECTKOBLIX MOPHbIX Nopos (MpaMop, U3BECTHSIK, Mef,
PaKYLLUEYHUK)

0 CTANaKTUTOBbIE, CTANarMUTOBbIE MELLEPbI U APYrME YHUKaNbHbIE
NPUpPOAHbIE LLIEAEBPSI

O O 0O &8O =3
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