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BeeneHue

Hactosiiuuii craHnapr paspaGoTaH Ha OCHOBe MexiayHapomHoro craHpapta MOK 734 (sropoe
uzganue, 1993 r.) «XKecrkas Boxa, HCNONb3yeMast [PU OTIPENeNeHIH pabourX XapaKTepHUCTHK HEKOTOPDIX
OLITOBBIX INEKTPHYECKUX NMPUOOPOB», KOTOPBIA 3aMEeHsIET MepBoe U3NaHWE 3TOTO CTaHJAPTA, OIYONMKO-
BaHHoe B 1982 r.

Ecm Heobxomuma MoJiHasL COMOCTABUMOCTD PE3YJIbTATOB MCIBITAHUI, MPOBOMUMBIX B pa3iUyYHbIX
UCTIBITATENIbHBIX ;1a00paTOPHSIX, TO TPU TPOBEMEHUH HUCTILITAHMIA CJEJYeT ITOJb30BaThCSl CTaHAAPTHOMN
JKECTKOI BOHOH.

IMpyMeHeHne cTaHIAPTHOM XECTKON BOIBI He SIBJISIeTC HEOOXOAMMBIM IIPH MPOBEAECHHUU:

- OOBIYHBIX WCIBITAHMH B NpeAesiax OAHOM WcCHbITaTeNbHOM HabopaTopHy, KOIZNA NPOBOLUTCA
CPaBHEHME DPE3YJILTATOB MCMBITAHUNA, MONYYEHHBIX MPU MCIONH30BAHUM OJHOTO M TOTO XE€ MUCTOYHUKA
BO/IbI;

- CPaBHUTEJIbHBIX UCMBITAHWHA B PA3MUYHBIX MCIMBITATEAbHBIX JJaOOPAaTOPHSIX € HMCHOJb3OBAHHEM
CTaHIApTHOM 3TANOHHON MALUMHEL, €C/IM MOXET ObITb YCTAHOBEHO, YTO AJd 33aAaHHOTO AHANAa30Ha
CTelNeHeN XKECTKOCTY BOJIbl MOJIyYaeTCsl JOCTATOYHASI COMOCTABUMOCTD PE3Y/NbTATOB UCIIBITAHU;

- CPaBHUTENIbHBIX UCIBITAHUYU B Pa3jIMYHBIX MCIIBITATENIbHBIX JA0OpaTOPUAX CO BCTPOSHHBIM CMST-
quTeNieM BOIbl C MOHHBIM OOMEHOM, KaK, HAlpUMep, B HEKOTOPBLIX MOCYIOMOGYHBIX MALIMHAEX, U €CJIN
MOXeT OBITb YCTAHOBJIEHO, YTO I 3aJaHHOTO NMama3oHa CTeleHeil XEeCTKOCTH BOAbI IOoJydaercsi
JIOCTaTOYHAsi COMTOCTABMMOCTD PE3YNbTAaTOB UCIIBITAHUH.

DTH coobpaxeHust HeoOX0IUMO YYHUTBIBATD TIPU BEIOOpPE EMKOCTH IS NPUTOTOBJIEHUST CTAHAAPTHOM
XecTkoit Bombl. B HacrosleM cTaHAapTe HAUMEHOBAaHUE pasfeia 2 «OCHOBHbIE MONOXKEHUSA» MEXIyHa-
poxHoro craHaapra MOK 734 3ameHeHo Ha «XapaKTepUCTHKU (CBOIICTBA)».

B wMexnyHaponHoMm ctanzapre MOK 734 umeercs ccbUIKa Ha MEXAYHapONHBIA CTaHHApT
N CO 6059—84, xotopsiit He BBeneH B ctpaHax CHT. B npwuioxeHuu B npuBefeH MONHBIA ayTeHTHIHBII
TeXCT MeXayHapogHoro crangapra MCO 6059—84, kpome pazneno B.2, B.5 u B.6.
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MEXTOCYIAPCTHBEHHB A CTAHILAAPT

BOJA KECTKAS, UCITOJIb3YEMASA /11 UCIIBITAHUS
BbITOBBIX DJIEKTPUYECKHUX ITPUBOPOB

OO0wne TexHmyeckue TpeboBaHus

Hard water to be used for testing the per;ormance of some household electrical appliances.
General technical requirements

JlaTa BBesenns 2000—07—01

1 Obaactp npuMeHeHus

Hacrosiiiyii ¢TaHAapT pacripoCTpaHsieTcss Ha XeCTKYI0 BOMY, HCITOJAb3YEMYIO NpH OlpeleieHUU
paboYMX XapaKTEPUCTHK HEKOTOPBIX OBITOBBIX 3JEKTPUYECKUX NMPUOOPOB, TAKUX KaK CTUPAJIIbHbIE Mallli-
HBI, YTIOTH C MApOoyBJAXHEHUEM H JP.

OH ycTaHaB/IMBAET CTAHJAPTHLIE XapaKTEPUCTUKHN XECTKOM BOJbl U METOAbl €€ NPUTOTOBICHHUS.

2 HopmaTHBHbBIE CCHLIKM

B HacrosiiieM cTaHZApTe UCMONB30BAHA CCBUIKA HA CIIEAYIOIIMIA CTAHAAPT:
I'OCT 24481—80 Bona nutbesast. Orbop npob

3 XapakTepucTHKH (CBOICTBA)

3.1 TpeGoBanus Ha3HAYEHNS

3.1.1 TlpupoxHas Boga UMeeT HaCTOJbKO PA3HbIEe XapaKTEPUCTHKU M CTENEHb XECTKOCTH, YTO JUIS
MPOBEJEHUST UCHBITAHUM, IIPOBOIUMBIX B Pa3HYHBIX HCIIBITATENbHBIX JIAO00OPaTOPHSIX, MOXET ObITh HC-
T10JIb30BaHA TOJNIBKO IeMUHEPATU30BAHHAS BOJA, XECTKOCTh KOTOPO# 3aTeM IMOBBILIAIOT 10 ONPENCICHHOTO
YPOBHSI.

3.1.2 Hacroswuii cTaHgapT npexycMaTpUBAET [JBA METOAA IPUTOTOBJICHMS CTAHIAPTHOM XECTKOH
BOZBI.

Merton A TI03BOJISIET TTOTYYUTE COCTaB BOJbI C ONPEAEICHHBIM KOJMYCCTBOM UOHOB.

Mertox B maer usObITOK MOHOB Harpus, XJopa M cyibdara B KECTKOH BOJE IO CPAaBHEHMIO C
MPUTOTOBJIEHUEM XECTKON BOIBI ITO METORY A.

Meton b TpeGyeT MEHbBIUMX 3aTpaT BpeMEHU U OYIET YHOBJIETBOPUTENbHBIM, ¢CITU U3OBITOK HOHOB
SIBNISIETCS ITPMEMIIEMBIM.

3.2 Epnnuupl u3mepenus

XKecrkocts Boasr (Ca + Mg) BbIpaxaioT B MMOJIb/JI.

ITpumeyanue — Tabnmua nmepeBoja B OpYrUe €AMHMLIBI U3MEPEHUs XECTKOCTH TIPHUBEJEHa B NPUIOXe-
HUM A.

3.3 CranpapTHblie 3HAYEHMA KECTKOCTH BOIbI

O6urast xectkocts (Ca + Mg) cOCTOUT U3 TPeX CTaHIApTHBIX 3HaYeHUH xecTkocty Boasl: 3,00; 1,50;
0,50 mmomB/7.

ITpumMeyanue — Kaxnag crpaHa MoXeT BEIGPaTh [0 CBOEMY YCMOTPEHMIO M3 YKa3aHHDIX TPEX CTAHIAPTHHIX

3HAYEHUH XECTKOCTH BOABI OAHO WJIW IBa 3HAYEHHWS, B HanbOJbLIEN CTEreHW COOTBETCTBYIOLIME XECTKOCTH
TIDUPOAHBIX BOL.

H3nanne opmumanpHoe
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3.4 CocTaB CTAHAAPTHOMN KECTKOH BOIbI

3.4.1 CocraB BoIsl, MPUTOTOBIEHHOM MO METOLY A

KoMNoHEHT BpEMEHHON XECTKOCTH CTaHAAPTHOM BoAbl oOOpa3oBaH OGMKAapOOHATOM KaIbLIUS
(Ca(HCO;),), a KOMIIOHEHT MOCTOSIHHOM XECTKOCTH — PaBHBIMHU 4YacTsamu xjiaopuaa Kanbuus (CaCly) u
cynbdara maraus (MgSO,).

KoHueHTpaiMst MOHOB B XECTKOIl Boxae, obecrieyuMBaeMasi MPU TIPUTOTOBIEHHU €€ METOAOM A,
npyselicHa B Tabiuie 1.

Tabnuua | — KoHleHTpauus MOHOB CTAHAAPTHON XeCTKOM BOMABI

! O61uast XeCTKOCTh
! Viox MonspHas
macca 3,00 MMonb/n 1,50 mmonb/n 0,50 MmMoITB/A
|
Mr/Aa MMOJIb/TT Mr/n MMOJTb/J M/ MMOJIb/ 11 :
Ca 40,0 100 2,50 50 1,25 17 0,42
Mg 243 12 0,50 6 0,25 2 0,08
" HCO; 61,0 244 4,00 122 2,00 41 0,67
1 Cl 35,5 35 1,00 18 0,50 6 0,17
. SO, 96,0 48 0,50 24 0,25 8 0,08
BpemeHHas XecTKOCTb,
MMOJIb/A 2,00 1,00 0,33
OO6wee KoNIWYECTBO pac-
TBOPEHHBLIX TBEPABIX Yac-
THL, MT/N 439,70 220,90 73,60

3.4.2 Cocras BOAbI, IPUTOTOBJIEHHOMN MO MeTony b

KoMmoHeHT BpeMeHHOM XeCTKOCTH CTAHAAPTHOMW XXECTKOM BOAbI 00pa3oBaH OMKapOboHaTaMM Kaib-
uus 1 marHug (Ca(HCO;),) u (Mg(HCO3),).

KOMIIOHEHT IMOCTOSIHHOM XEeCTKOCTH 00pazoBaH XJIopuaamMu M cynbdaTaMM KajbLMsl ¥ Marfus
(CaCl,, CaSO,, MgCl,, MgS0O,). KoHleHTpauus MOHOB B XecTKo! BoJle, obecriednBaeMas Mpu TpUro-
TOBJIEHMM €€ 1o Metony b, npusenena B Tabnuie 2.

Ta6naunuma 2 — KoHUEHTPaUMs HOHOB CTAHIAPTHOM XECTKOW BOIbI

Ob61ast XeCTKOCThb
Hon MossipHast
macca 3,00 mmonb/n 1,50 mmonb/n 0,50 mmoub/n
Mmr/n MMOIb/J MT/n MMOAL/N Mr/n MMOJb/A
Ca 40,0 89 2,23 45 1,11 15 0,37
Mg 24,3 19 0,77 9 0,39 3 0,13
HCO;, 61,0 244 4,00 122 2,00 41 0,67
Cl 35,5 158 4,46 79 2,23 26 0,75
SO, 96,0 74 0,77 37 0,39 12 0,13
Na 23,0 92 4,00 46 2,00 15 0,67
BpeMeHHas XecTKOCTb,
MMOJb/1 2,00 1,00 0,33
OO6ulee KONUYECTBO pac-
TBOPEHHBIX TBEPABIX 4Yac-
THL, Mr/i 676,00 338,00 112,00

H36bITOK HOHOB HATpHs, XJI0pa M cyiabdara B XeCTKOM Bole, IPUTrOTOBICHHOMN Mo MeTony B, no
CPaBHCHUIO C KOJIMYECTBOM MOHOB B XECTKOW BOZe, IPUrOTOBJEHHOH MO METOLY A, yKa3aH B
Tabnuie 3.

2
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Tabnawuna 3

OO61as XECTKOCTh
Yok MonsipHas
Macca 3,00 MMoJIB/NT 1,50 Mmorne/n 0,50 MmMonb/n
MI/n MMOJTb/N M/ MMOJIb/Jt Mmr/n MMOJIB/1T
Na 23,0 92 4,00 46 2,00 15 0,67
Cl 35,5 123 3,46 61 1,73 20 0,58
SO, 96,0 26 0,27 13 0,14 4 0,05

4 TlpurotoBjieHne CTAHAAPTHON UCKYCCTBEHHOH KECTKOM BOAbI

4.1 Jiemunepanmu3zaums

I1pHpoAHYI0 BONy NPEABAPUTENBHO JeMUHEPANTU3YIOT IO TaKOM CTENEeHH, YTOOB YACJIBHOE 3JIeKTPU-
yeckoe conpoTuniieHre ee 66010 He MeHee 100000 Om (npoBoauMocts — He Gonee 10 MKOM/cM). Takyio
BOLY MOXHO ITOJIYIMTH B allfaparax ¢ KOJOHKO# KaTHOHOOOMEHHBIX 1 MOHOOOMEHHBIX CMOJI.

ITpuMeyuanue — Ecin npUMEHAIOT HOBOE YCTPOHCTBO ISl ICMUHEPATN3ALAH, TO (TIPUrOTOBJIEHHBIE TAKUM
06pa3oM) TIEPBYIO WM TIEpBble ABE MOPLUMK BOABI He MCHONB3y10T. OJHAKO 3TO YCIOBUE He ABNfeTcA 00g3aTe/lbHbIM
MocJjic HOPMATLHONM pereHepaLyi.

4.2 Ilospmmenne xecTKoCTH Boabl. MeToa A

OcyuieHHbI kKapooHat Kanbuus (CaCO;) B3BEIIMBAIOT B KOJIWYECTBE, 3aBUCSLLEM OT KOJHYECTBA U
KeJIaeMoit cTemeHy XEeCTKOCTH MPUTroTOBIsSeMOM XecTKoit Boabl U3 pacdera: 0,033; 0,100 wiu 0,200 r Ha
KaXIbl JUTp MPUTOTOBISIEMOM XeCcTKOi BOHmbI co creneHsamu xectkoctu 0,50; 1,50 u 3,00 mmons/a
COOTBETCTBEHHO.

YkazaHHoe KOJuJecTBo OMKapOoHaTa KalbLKsl CMELIMBAIOT C HEOOJILIIMM KOJIMYECTBOM AEMHHEPA-
JIM30BaHHOU BOJB! 1O 00pa3oBaHUs LWIaMa, a 3aTeM A0GaBJSIOT MOCHEAHUNH B OCTAaBIUEECH KOMUYECTBO
HeMUHEPaTU30BaHHON! BOIEL.

Ilpu oMoy CTepXHEBBIX WM KOJBLEBBIX PACIBUIMTENEH ¢ HEOOJBIIUMHU OTBEPCTUSIMU, CMOHTH -
POBaHHEIX Ha AHE pe3epByapa, MeAJieHHO BAYBAIOT YIJIEKMC/IB ra3. JaBjeHne yrJIeKucIoro rasa mnepen
BBEICHHEM B pe3epByap CHIXaIOT NipuMepHo ao 35 xIla npu nmomowy knanana copoca. I1pu HeoGxomu-
MOCTH KJIAYIaH HarpeBaioT BO U30eXaHWe ero 3aMopakMBaHHSI.

DTy oepaluio, KOTopasi CHIDKAET ITOKa3aTelb KOHLIEHTPALIMY BOXOPOIHEIX HOHOB PH U npespaluaer
HEpACTBOPUMbIit KapOOHAT KaJbLMsl B pACTBOPUMBI OMKapOOHAT KAIBIMSL, TPOIOIXKAIOT IO TeX IT0p, TI0Ka
BOI4 CTaHeT po3payHod. Onepaluss MOXeT [UIUThCSE B TedyeHue 1—3 4 B 3aBUCHUMOCTU OT KOJMYESCTBA
MIPUTOTOBJISIEMOI XKECTKOM BOIBI U CTENEHU XKECTKOCTH.

s xectkoctr 3,00 MMOJIb/JI YCTOMUMBEIN pacTBOp Mojyyaercs Tipy 3nadeHnu pH, paBHom 7,S.
Jls1 Gostee MATKOM BOIBI (C MEHBIIEH KECTKOCTBIO) IOTIYCKAIOTCS Hotee Bricokue 3HaueHUs pH, HanpuMep:

st 1,50 Mmonb/n — ot 7,5 no 8,0 pH;

st 0,50 mmons/n — or 8,0 1o 8,3 pH.

3areM n006aBISIIOT TBEpAbIA XTOPUCTHII KJIbLUUHA B COOTBETCTBUH C MOJIOBUHOI 3HaYeHUS TpeOyeMoi
TIOCTOSIHHOI XXecTKOCTH 1 TpeGyeMoro KojudecTsa npurotobisieMol sonel (1,47 mr CaCl, - 2H,0 Ha onvH
JnTp obecnednBaroT xecTkocts 0,01 MMosnb/m).

ITocne aToro KoGaBASIOT TBEPAbIN CEpHOKUCIBI MarHui (cynbdaT MarHus) B KOJIMYECTBE, pABHOM
Ipyroii MoyoBUHe 3HayeHUA TpebyeMoi rocrosHHoM xectkocTd (2,46 mr MgSO, - 7H,0 Ha oauH JuTp
obecreynBaeT XectkocTs 0,01 MMOIB/IT).

Ecin xoneuHoe 3uauenne pH Haxomures HuXe AMaa3oHa, COOTBETCTBYIOLIEro TpebyeMoit crenenu
XECTKOCTH, TO B BOAY CJEIYET BBOIUTH BO3AYX, 4ToObI akTMyecKoe sHaveHue pH mogHATh 10 ypoBHA,
HaxoIsIlIerocss B Mpedesax 3HavYeHui quarasoHa. [Ipu HopManbHOM paboueit Temieparype Takas Boja
SIBJISIETCSI YCTOMYMBOM.

Tlepex ucrionb3oBaHWEM BOObl HEOGXOAMMO MOBTOpHO oTperyiauposaTh pH ¢ moMoursto HCl wian
NaOH.

IIpumMevaHnue— Boga MoXeT cTaTh HeyCTOWUMBOI INPH NMOCTYNICHUM B Hee BO3AyXa TPU ee B30IThIBAHUH
WJIH, €CJI OHa XpaHMTCA Ha OTKPLITOM BO34YXE.

4.3 TloBbimenne xkecTKoCTH BoAbl (Cnoco® cmemmBanns coneit). Meron b

4.3.1 IlpuroToBisIOT TpX PacTBOpa:
pactsop 1 — 800 mmons/n NaHCO; (67,2 r/n);



T'OCT 30465—97

pacteop 2 — 154,2 Mmons/n MgSO, - TH,0 (38,0 r/n);

pactBop 3 — 446,1 mMons/n CaCl, - 2H,0 (65,6 r/m).

4.3.2 TlpuroToBJeHHe CTAHIAPTHOM XEeCTKOU BOABI ¢ XecTkocThio 3,00 MMob/1

B pesepByap, cogepxauiuit 7 1 JeMUHEPATH30BAHHON BOABI, NOOABISIIOT 0 SO MA KaXIoTo M3 TPEX
pactBopoB 1, 2, 3. 3ateM B 3TOT Xe pe3epByap AONOJHUTEIbHO KOOABISIOT JEMHUHEPATU30BAHHYIO BOAY B
TAKOM KOJIMYECTBE, YTOOLI OOliee KOJMYECTBO XWAKOCTH B pe3epByape ObuLio paBHo 10 i. Tlepen
HCIIOJIb30BAHMEM IOJIYYEHHOH XeCTKO# Boibl Heobxonumo rpusectd pH ¢ momouusio HCl unu NaOH x
3HAYEHU10, paBHOMY 7,5.

4.3.3 TlpuroToBiaeHue CTAHIAPTHOM XeCTKOM BOIbI ¢ XectkocThio 1,50; 0,50 MMoss/n

CraHzapTHbIE XECTKHE BOABI C XECTKOCThIO, MeHblueit yeM 3,00 mmonb/n, a umeHHo, 1,50;
0,50 MMoAB/J1, MOTYT GBITH IIPUIOTOBJIEHBI ITYTEM pa30aBICHMST CTAHAAPTHOM XeCTKOM BOMBI C XXECTKOCTBIO
3,00 MMonb/n. 3HaYeHUs MToKa3aTeieil colepXaHUs MOHOB Bogopona pH Iuist BOABI ¢ TAKMMH CTEITEHIMH
JKECTKOCTH JIO/IKHBI HaXOMUTLCA B Ipelenax:

1,50 mmons/5it — pH 7,5—7,9;

0,50 mmonp/m — pH 8,0—8,8.

5 XpaneHue CTAHZAPTHOI JKeCTKOH BOIbI

CraHnapTHas XecTKash Bofla JOJDKHA XPaHWUTBCSA B 3aKpBITBIX pe3epByapax, YTOOBl MCKINOYMTH
BO3/IeHiCTBME HAa Hee BO3AYyXa M CBeTa, MpeloTBpaTuth yredky CO,, a TakKe NpeJoTBPATUTh 3arpsA3HEHHE
BOIbl ¥ pOCT OPraHUYeCKUX BEILUECTB.

[Mpu XpaHeHMHn BoIbI B 3aKPHITOM pe3epByape CPOK ee FOXHOCTH COCTaB/IsgeT He Oojiee Mecsia, a npu
XpaHeHUH B OTKPBITOM pe3epByape — He GoJiee OXHOrO IHS.

6 BiusiHne HarpeBaHHMsl CTARHJAPTHOM XKeCTKOH BOAbI

IMpu HarpeBaHWM CTAHIAPTHOM XECTKOM BOABI ¢ XecTKocThio 3,00 MMoab/n ot 20 mo 90 °C npu
TeMrneparype 85 °C (B 3aBUCHUMOCTH OT CKOPOCTH HarpeBaHHs) HauuHaeTcs obpa3oBaHue Hakunu. [lpyu
HarpeBaHuu 10 Goyee HU3koi TeMiepatypsl oT 60 1o 80 °C obpa3zoBaHyue HAKUNMU HAYUHAET TPOUCXOAUTH
yepes HecKoJbKo MUHYT. Ipy TeMmneparype Harpesa Bolie 60 °C oGpa3syeTcst KpUCTALTHYECKUHA aparoHuT,
a nipu TeMneparype Huxe 40 °C — KpucTAUIHYECKHI KAIBIWH.

IlpuMedaHUe — AParoHHT AB/IAETCS OOBEMHBLIM C HTO/NbYaTON CTPYKTYPOH M MOXET JICTKO 3aKYNOPHTb
He6onbiune orBepcTra. Kanbumit aBisierca MeHee 0OBbEeMHBIM, HO MMEET TBEPLYIO CTPYKTYPY.

7 Ilposepka

OG6111as7 XEeCTKOCTh CTAHAAPTHOM XECTKOM BOABI MOXET OBbITh OllpeliesieHa B COOTBETCTBUU C MEXAY-
HaponHeiM ctaHgaproM MCO 6059—84 «Kauecrso Boxbl. OmnpeseieHe CyMMapHOTO COAEPXKAaHUS Kajlb-
LIMSI ¥ MaTHHS KOMIUIEKCOHOMETPUYECKHM METOAOM», NPUBeJeHHBIM B MpuioxkeHnH b.
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MPUWIOXEHHE A
(crpaBoYHOE)

XKectkocts Bombl. Ilepenon e

1 MMone/n (Moab/M3) = 2,0 MUIIIMSKBHBATIEHTa = 2 M OKB/T,
100 ppm (yacreit Ha MuwutHoH CaCO,),
10 yacreit Ha 100 000,
10 dpaHLy3cKHX rpagycos,
= 7,0 aHimMitckux rpagycoB (MaH rpaagycos Knapka),
= 5,6 HeMElUIKHX rpalycos,
= 5 8 rpanycos CHIA
UncneHHbie 3HaYEHHS XKECTKOCTH BOIbl B aHITIMICKUX, (paHITy3CKUX M HEMELKHUX rpajycax s c1aHaapTHbIX
3HaYeHUMN cTereHeil XeCTKOCTH BOMABI, BHIPAXKEHHKIX B eJUHHLAX W3MEPEHUR, TIPUHATHIX B HacTOALEM CTAHAApTe,

npuBeacHb B Tabnuie A 1

I

Tadbnuua Al

C;(i‘;’:ig Z:f:ﬁiﬁl;;e ®paniy3ckre rpagycst AHINMCKHE Tpagychl Hewmeuikue rpamycht
0,50 5,0 3,5 2,8
1,50 15,0 10,5 8,4
3,00 30,0 21,0 16,8
HPUIIOXEHHUE b
(pekoMeHIyeMoe)

KavecTso BoABI.
OnpeneiieHne CYMMAPHOIO CONEPKAHNA KAJLIAA M MATHHA KOMILIEKCOHOMETPHIECKAM METOROM
(HUCO 6059—84)

b.1 Ha3nauenme u o6JacTh NpHUMeHeHUs

Hacrosiuuit MeXIyHapOIHBIH CTaHAAPT YCTAHAB/IMBACT TUTPOMETPHYECKHI METO ¢ UCTIONIb30BAHHEM KOMITIEK-
cona-1I1 stunennnamuHTeTpaykcycHoi kucnotsl (O TA) 1 onpeAeNeRnst CYMMbl KallblHsg 1 MarHUS B TPYHTOBBIX,
TIOBEPXHOCTHBIX M IUTHEBBIX BOAAX DTOT METOA HE PACTIPOCTPAHSETCA Ha CTOUHBIE BO/IbI M BO/Ibl, UIMEIOLIME BHICOKYIO
KOHLEHTPALMIO COJIEl (Harp¥Mep MOPCKUE BOIBI)

Camas HU3Kas KOHUEHTPALMs, KOTopas MoXeT 6HTh onpeaenena, — 0,05 MMosb/am3

B.2 Cyuocrs Metoaa

CyHIHOCTh MeETOHA 3aKII0YaeTcsi B KOMIUICKCOHOMETPHYECKOM THTPOBAHWH KalbLMA U MarHHs BOIOHBIM
pactBopom AsyHarpueBoit conrt 3/1TA npy pH 10 B kauecTBe HHAMKaTOpa UCTIONB3YETCA NOTpasa YyepHas 11, koropas
JIaeT KpacHbIi Unv GHUOETOBLIN LBET B IIPUCYTCTBUM HOHOB KanbliMs U MarHus

TIpu TirpoBanny 3ATA BHauate BCTYTAET B PEAKLIMIO CO CBOOOAHBIMU HOHAMM KaJMbUMG ¥ MarHHs B pacTBoOpE,
a 3aTeM B TOUKE PABHOBECHS C TEMU MOHAMU KaJlbLMS M MarHusi, KOTOPHIE CBI3aHbl C MHAMKATOPOM, BbIAC/SIA JaHHbII
HMHAUKATOP B CBODOJHOM COCTOSHMH, UTO BHI3BIBACT U3MEHEHME LIBETA OT KPACHOTO Win (HOJIETOBOTO 10 CHHETO

PesynbTar BeIpaXkaloT B €IMHMIIAX KOHLIEHTPaLMH BelllecTBa EcCiM coaepxaHKue KalbliMg OIpele/ieHO OTAEIBHO,
TO MOXHO BBIYMCAMTb KOHIEHTPALMIO MarHus

Bb.3 Peakrusbi

B xoze ananuza MCHoOB3YIOT PEakTUBBL TONBKO M3BECTHOTO aHATMTUYECKOro KayecTBa U TOJNIBKO AWCTHWIUTHPO-
BaHHYIO BOJIYy WIM BOAY SKBHBJIEHTHOM YHCTOTHI

b 3 1 bydepnsiit pactBOp

Pacropsiot 67,5 xtopucroro ammonnst (NH,4CI) B 570 em3 pactsopa aMmmuaxka (25 % no Macce oy = 0,910 r/em3)
3arem pobGawisiior 5,0 r aByHarpuesoit comu maramst SATA (CygH ;N,OgNa,Mg) 1 pasGasnsior Bogoit 1o 1000 cm3
PacTBop xpaHAT B OIM3TUIEHOBOH Nocy/le (CPOK XpaHeHus orpaHuyed) Pas6amnsor 10 cM3 atoro pacteopa o 100 cM3
Bomo#t Ecnw 3HaueHne pH nosyuenHoro pactsopa Hike 10 + 0,1, To MCXOMHBIA PacTBOP BLIOPACHIBAIOT
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b 32 BATA crannapTHhIA THTpoBaHHLI pacteop, ¢ (Na,DATA) = 10 mmons/am3

b 321 Ipurorornenue

Boicymnsalor nopumio asyHarpueso#t conu BATA (CigH4N,OgNa, 2H,0) B reyenue 2 4 npu TeMreparype
80 °C, pactBopsior 3,725 r cyxoii COTM B BOJIE M AOBOAAT 06BEM 10 METKM B MEPHOH KoJ16e BMecTHMOCTRIO 1000 cM?
Pacteop O/ITA XpaHST B MOIW3THICHOBOM I10CY/E, PEIYIAPHO IIPOBEPS KOHLIEHTPALUIO

b 3 22 Cranaapryds3auus pacTsopa

ITpoBoasar crannapruzaumio pactBopa (b 3 2 1), ucnonb3ya Wi 3Toro 3TaNoHHBI pacTBop Kanbuud (B 3 3),
Xo oripefenenus onucad B b 6 Oréuparot 20 cM? cranaapTHoro aTaoHHoro pacteopa Kanbiums (b 3 3) # pasbapnsior
1o 50 cM3

b 3 23 Omnpenenenuie KOHUEHTPALMHU

Konuentpaunto pactsopa BATA ¢, MMOIb/AM3, BRIMHCASIOT 110 GOpMYTe

o "
Cl = V2 s

(b 1)

TAE ¢; — KOHLEHTpauMsA CTaHAAPTHOIO 3TAJIOHHOTO pacTBopa Kanbuus (b 3 3), MMOJ"II:/I[M3,
Vi — 00beM CTaHAapTHOrO 3TAJIOHHOTO PacTBOpa KalbLivs, oM,
V, — obbem pactBopa DTA, U3pacxol0BaHHBI Ha TUTPOBaHME, oM’
b 3 3 CranaapTHblf STaTOHHBI pacTBop Kanbius ¢ (CaCO;) = 10 mmons/mm3
BrlcylumBaroT npoby yucToro KapboHara KaibUUsA B TedeHMe 2 4 Tipy Temmeparype 150 °C ¥ oxnaxiaaT jo
KOMHATHOW TEeMIICpaTyphl B 9KCMKATOPE
[Tomewmartor 1,001 r mpo6sl B KOHUYECKYIO KONOY BMeCTUMOCThIO 500 cM3 M yRaxHA0T BoJoH PacTBop consiHoi
KUCJIOTH 4 MMOJb/IM3 106aBAAIOT 110 KaIlle 0 TeX MOp, MOKa He pacTBopuTcd Bech KapGoHar Crenyer uaberars
U3BBITOYHOrO AobasneHms KUcaoThl 3ateM pobasnsior 200 cM3 Bombl, KMISTAT B TedeHHE HECKONbKUX MMHYT Ans
0cBOGOXAEHNUS OT ABYOKMCH yriiepona PacTBOp OXIaXOaloT 0 KOMHATHOM TeMIlepaTyphl, HOGAB/ISIOT HECKOJBKO
Kare/ib PacTBOP2 MHAWKATOPA METH/IOBOTO KPacHOTO M 3 Mmonb/aM3 pacTBopa aMMMaka [0 OpPaHXKeBOM OKpacky
pactBopa PacTBOp KONMYECTBEHHO MEPEHOCHT B MEPHYIO Kon6y BMectimocTbio 1000 cM3 M pa3baBasioT Bonoit 10
METKH
1 cm? sroro pacteopa coaepxur 0,4008 mr (0,01 Mmonb) Kanbuus

IIpuMeyaHue— BMecro 5TOoro pacTsopa MOXHO MCHOJIB30BATh PACTBOPHI, BBIMYCKaeMble MPOMBILUIEH-
HOCTbIO

b 3 4 Tlorpara uepHas Il (3proxpom YepHBIT), MHINKATOD

Pacteopsitor 0,5 r HaTpueBolt cony notpassl uepHoit [1/1- (1-ruapookucn) (2-Hadranaso)-6-Hurpo-2-Hadroi-
4-cynsokucnorsr) (CyoH yN307SNa) 8 100 cM3? terpanonamuna [(HOCH,CH,);N)

MOXHO [T YMEHBILIEHHS BA3KOCTH pacTBopa Ao6aBHThL 25 cM3 aTaHONa BMECTO TPUITAHONAMMHA

[TpumMeuyanue — Yrobsl ob6nerdute onpefeleHue TOYKHU Tepexojla OKPACKM, MOXHO MOAMGMULMPOBATh
HHa¥KaTop nobGasneHneM 0,17 © MeTaHHnoBo# conu (4-aHWIMA0A306eH3EH-CYAbGOHMIOBOM KMCIOTH HaTPHERO
conu) B atoM caydae user GyZeT M3MEHATHCS OT KPACHOTO 10 CBETIO-CEPOTO WY 3€/IEHOTO

b.4 Annaparypa

b 4 1 Hcnoas3yoT o6bYHOE aGopaTopHOe 060pYAOBaHMeE, a TakXe GIOPETKY BMECTUMOCTBIO 25 cM3 ¢ LieHoi
aenenus 0,05 cM3 WM SKBUBAIEHTHOE 06OpYIOBAHHE

B.5 Ot16op u xpaneune npod

IIpo6rl cnenyer orbupaTh M XpaHWUTh cornacHo TpedosaHmuaM NOCT 24481

5.6 Xon onpeneseHus

B 6 1 IlpuroroBiaeHne UcCaeLyeMON TTOPLUMH

IMpo6rl He TpebyroT MpeABapUTe/IbHOM 00paboTKY, 33 HCKIIOYEHHEM NMPoG, cogepXaiux Goblune KOJIHYeCTBa
B3BELICHHbLIX BELECTB, TaKKe Mpobsl creayeT GpuIbTpoBaTh Yepe3 Guasrp auaMerpom mnop 0,45 MKM cpasy xe nocie
otbopa B cnyuae ¢uibTpoBaHUA UMEETCSI PUCK YIANEHHUA HEKOTOPBIX KOJIMYECTB KIbIMA U MarHHs

[Ipo6bl Bozibl, WMeEIOLIME CONEPXKAHME CYMMBl KANBLIMA M MarHug Boite 3,6 MMoJb/IM3, cieayeT pa3GaBaaTh
[0 Tex Itop, M0Ka MX KOHLUEHTPAUUsA He CTaHeT HUXE 5Toi KoOHueHTpaumH IlpH pasbasireHuM 3anHCBIBAIOT CTENEHb
pazbaBneHUs

Ecnu mcenenyeMble npofel GBUTH TONKMCIICHBI ¢ LENbI0 KOHCEPBUPOBAHMSA, MX HEHTPAIM3YIOT 2 MMONb/IM3
pacTBOpoOM TUApookucH Harpufd IIpu BbIUMCIEHUM pe3ynbTaTOB YYMTHIBAIOT Al06Goe pasbaBieHue MpoGhl WK
MCCIIeNyeMOM TOPIIMH KHCTOTONR MM 1IE/I0Yblo

b 6 2 Xon onpenenexust

B 6 21 Tunerkoit or6upat 50,0 cM3 uccneayeMoro pacTeopa B KOHMYECKYIO KolOy BMECTHMOCTBIO 250 cm3,
noGarnsior 4 cM3 GydepHoro pacTopa n 3 KaIuiM MHAMKATopa — MoTpaBhl YepHoit [T IIBeT pacTBopa NOMXEH CTaTh
¢buoneroBbIM MM Oopro, a 3HayeHHe pH nomxHo 6uith 10,0 + 0,1

3aTeM pacTBOpP HEMEUIEHHO TUTPYIOT, H06aB/iAs 13 6topeTku pactsop B/ TA npu nocToAHHOM MepeMElIKBaHHA
BHayane THTPYIOT OBICTPO, @ K KOHUY THTPOBaHWA — MelUleHHee Koraa 1iBeT pacTBopa HayHeT W3MEHATHLCH OT
duoneroporo umm 6opao 1o cuHero, pactBop DATA nobasnsioT no Kannsam KoHel TMTpoBaHMA HACTYIIAeT TOTAA,
KOr/[a UCYE3HET Iocae HniA KpacHBIl oTreHok OKpacKa pacTBopa Gonblie He JOJDKHA M3MEHATLCH NpY A06aBleHny
Karuy pacteopa BATA

6
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b 6 2 2 TurpoBaHMe NOMONHIIENLHOR UCCHEIYEMO MOPLIMM NMPOBOAMT CNEAYIOLIMM 06pa3oM

Or6upaiot 50,0 cm3 uccneayemoro pactsopa B Konby, 106aB1310T 06bem pacteopa I/ TA, koTophiit Ha 0,5 cm3
MeHble, YeM 06beM, M3pacXOoNoBaHHEI BO BpeMs nepsoro tuTpobaHus (B 6 2 1) Jo6aensuor 4 cm3 GydepHoro
pactBopa M 3 Karum uuaukaropa — norpassl ycpHoit 11 Jlo6Gasnaior no xanie DJTA, noka He HacTyNUT KOHEYHas
TOYKA TUTPOBAHUSA

b 6 23 Eciu pacxoa pactsopa DITA Mennlue, yeM 4,5 cM3, chetyeT NpoTUTPoBaTh 6O/BILYIO MOPLKIO IIPo6b,
yBEJIMYMBAsI MPONOPLIMOHANBHO 00beM OycdepHOro pacreopa

Ecau pacxon DATA npesbiuaer 20 cM3, ro ciieyeT NpoTHTPOBATh MEHBLUYIO TIOPLMIO NPobbl, 106aBNsIs BOAY
Tak, YyTobbl HAYaIBHBEIA 00BEM cocTasiasa 50 cm3

b.7 Buipakenne pe3yibTaTon

CyMMy colepXaHusa Kanblivs M Marnus € Ca + Mg, MMonb/aM3, BEIMMCASIOT Tio (opMylie
Vs

c
CCa+Mg=——]—V——, (b 2)
0
Tae ¢; — KOHUeHTpauus pacrsopa DATA, Mmonb/om3,
V3 — o6vem DATA, nspacxoaopaHHEIi Ha TUTpoBanue (B 6 2 2), cm3,
¥y — 06beM nccnenyemoit nopiy (06eraHo 50 cm3), cm3

Ecnu ucrions3ylor pa3doapieHHYIO HGCAEAYEMYIO MOPIIAIO, TO COOTBETCTBCHHO U3MEHSAIOT BhIYHC/IEHHE, HCTIONb-
3ya ¢axkrop pasbarneHua F

TIpy BBHIYMCIIEHHH XECTKOCTH HYXHO IOAB30BAaTLCI NPUIOKEHHeM B

Bb.8 Tounocts

TouHocTb onpefieneHna coctaBnseT + 0,04 MMonb/aM3, 4TO COOTBETCTBYET TIPUMEPHO ABYM KaIUIM pacTBOpd
SATA

B.9 Meumaiompe ¢pakropsl

BHUMAHWUE. IInauncroii satpsii — aa! CemycT npeAnpaHAMATh COOTBETCTBYIOLUME MEPb! IPEAOCTOPOXHOC-
T TIpd 06paboTKe M ynajieHHM peakTMBOB PacTBopbl, copepXaine LHAHUCTHIA HATPHI, HEJIb3S! TIOMKHMCIISATD

Honbi Meramnos amomunus, Gapus, xenesa, Mapraina, ol0Ba M LIMHKa MEWIAIOT ONPEACACHUIO WIH TTOTOMY,
YTO OHHM TUTPYIOTCA KAK KAILLIMI WIH MarHUi, HIIM TIOTOMY, YTO OHM BJIHSIOT Ha M3MEHEHHE IIBETAa B KOHEYHOM TOYKe
tutpoBaHuss HMoubi oprodocdaroB M kapboHaToB MOTryT ocaxnarb Kajubuuii 1ipu pH turposanusa Hekoropbie
OpraHMYeCKMe BELUCCTBA MOTYT MEIIATh TIPH OTipele/icHUH

BausgHue MOHOB Xene3a npu KoHueHTpaumu 10 mr/am3 unu MeHblie MOXer GbITh YCTPaHEHO KOGaBIEHHEM
250 Mr nMaHMCTOro HaTpUsi B HcclehyeMylo Tiopuwio LIMaHmn Takxke yMeHblllael BJAMSHHME MeI W KoGanbTa
HeobxoauMo mpoBepuTh, YTOGHl PacTBOp NMOALIENAYMBAIICA Mepel AoOGaBleHVeM LIMOHMIA HATPHs

NPUJIOXEHUE B
(cnpaBoyHoOE)

JlaHHbIE 0 KECTKOCTH BOIBI

ZKecTkOCTb BOXBI — 3TO CTAPOE NOHATUE, KOTOPOE UCIOIb30BANOCE IS XapaKTEPUCTUKH COAEPXAHWA KalbLUus
W Maruug B oge CyllieCTBYIOT PasiAMYHbBIC BUALI XeCTKOCTH (06iias XecTKoCTh, KapGoHaTHas XeCTKOCTh U ap ) B
Pa3IMYHBIX CTPAHAaX CYLIECTBYIOT Pa3IM4HbIe ONpPEAE/ICHUS 3TOro NMoHATs HeKoTophle onpepeneHus MpUBEIeHb B
B | B kauecTBe npUMepoOB

B.1 Onpenenenust

Obmasn xectkocTh: OGLIAA KOHUEHTPALMS KATBLMSA M MarHust

KapGonatHas xecTKocTb: YacTh o61neil XXeCTKOCTH, 9KBUBATECHTHAA colepXaHuio KapGoHara v ruapokapboHara
B BOHE

B.2 Enuamip XecTkocTH

B 2 1 I'pamyc xecTkocTH, npuHaATEi B OPT

I'panyc xecrkoctu, npuusteii B OPI, ("OX) onpegensercs Kak XeCTKOCThb, BEI3BAHHAsA COAEPXAHMEM
10 Mr/nm? okMcy Kanpliis, MM KaK KOHLEHTpaLus BellecTsa, pasHas 0,178 Mmonb/am3

Mpumeuadue— Ipagycs xecrkocty, npnHaTeie B @PI, Gonbilie He UCOAB3YIOT

B 2 2 Tpazyc XecTKocTH, NpUHATHIA B Benuko6puranuu, ("Kinapka) — 310 XeCTKOCTb, BBI3BaHHAS COAEPKA-
HUeM 1 r Ha HMMNepuMal rajoHa KapOoHaTa Kajablus, T € 14,3 MKT/AMS, WM KaKk KOHLIEHTpauus BeleCTBa
0,143 mmonn/am>

B 2 3 I'pagyc XeCTKOCTH, NpUHATLIA 110 PpaHLnu

[paiyc xecTKoCTH, TPUHATHIH o DpaHLUKKM, — 3TO XeCTKOCTS, BRI3BaHHAadA cofepxaHyeM 10 Mr/aM3 kap6oHara
KaJibLUysl WK KOHUEHTpailel Belllectsa 0,1 MMoab/aM3
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B 2 4 I'papyc xecrkocty, npuHaTsi B CIIIA

B CIIIA XecTKOCTb BbIpAXaeTCd B 4aCTAX Ha MWUIMOH (ppm) KapGoHaTa KaiblLMs WIM B MWUIMTpamMMax
Kapbonara Kaipld B IM3

1 mr/nm3 xapGoHara KalbLiMs COOTBETCTBYET KOHLEHTPALMK BellecTBa, paBHoi 0,01 MMomnb/am3

B.3 Ta6/mua nepeposa

Lns nepeBoja 3HaYeHMIH XECTKOCTH, UCTIONB3YEMBIX B pasHBIX CTpaHaX, HYXHO TNoib3oBaTbhed Tabmuuei B 1,
IPUBEACHHON HIDKe.

Tab6anunua Bl — IlepeBon 3HaueHUA XeCTKOCTH

MMOJTb/IM3 @PT, °OX B emzcg?;;;r:nuﬁ, @pannus, °® | CIHIA, ppm
MMOJIB/ M3 1,000 5,610 7,02 10,00 100,0
OPT, °AX 0,178 1,000 1,25 1,78 17,8
Bennko6puranus, ‘Knapka 0,143 0,800 1,00 1,43 14,3
O®panuus, “P 0,110 0,560 0,70 1,00 10,0
CHIA, ppm 0,010 0,056 0,07 0,10 1,0
VIK 643.3 : 006.354 MKC 13 060.40 I32 OKIT 01 3100

Knrouesrie cioBa: CTaHOApPT, XECTKasi BOIAAd, XCCTKOCTb BOIBI, CTaAHAAPTHAA KECTKad BOIa, obuias
XECTKOCThb, IEMHUHEpaIN3alnsL

Penaxrop JI H Haxumosa
Texuuuecknii pegaxrop B H Ilpycaxosa
Koppexrop B E Hecmeposa
KomnsiotepHan Bepctka B H [puwenko

Msn omu Ne 021007 or 10 08 95 Caano 8 Ha6op 15 02 2000 TMoanucano B neyars 17 03 2000 Yen ned n 1,40
Yy -usg a 1,10 Tupax 268 3K3 C 4717 3ak 236

UK Hznarenscrso cravpapros, 107076, Mocksa, KonopesHblii nep , 14
Ha6pano B Uagaremscrae na [I9BM
dwman UMK HUspatenbetBo craHaapros — TN “Mockosckuit neyatHuk”, 103062, Mocksa, Jlsuman mep , 6
TInp Ne 080102
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