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FOCYODAPCTBEHHDBA CTAHJAAPT COI0O3A CCP
o

BOIIA IIUTBEBAHSA rocTt
Meroa, onpenenennsi o6uieii KecTKOCTH 4151—72
Drinking water.
Method for determination FOCE e s

of total hardness content

TMocranosaennem [ocyaapcTBeHHOro KoMHuTera cramaaproB Cosera MuHHCTpOB
CCCP or 9 okrabpsa 1972 r. Ne 1855 cpoK BBeieHHSI YCTAHOBJIEH 01.01.74
¢ 01.01.7

Hacrosmu#i craHaapr pacnpocTpaHsieTcss Ha IHTBEBYIO BOAY H
YyCTaHaBJIMBaeT KOMIJIEKCOHOMETPHYECKHH MeTOo[d OnpejesieHus oOuied
JKEeCTKOCTH.

Mero ocHOBaH Ha OOpa30BaHHH MNPOYHOTO KOMIIJIIEKCHOTO COeMls-
HEHHS TpHJIoHA B ¢ HOHaMH KaJjpblHs U MarHus.

OnpeseneHHe npoBOAAT THTPOBaHHeM npoObl TpuJoHOM b npH
pH 10 B npHCyTCTBHH HMHAHKATOpA.

1. METOABI OTBOPA MNPOB

1.1. TIpo6ur Boawl orbupalor no FOCT 2874—82 u TOCT 4979—49.

1.2. O6bem npobu BOAW AJs1 onpeaeneHdss oCumieA KECTKOCTH
JoJizKeH ObIThb He MeHee 250 cm3,

1.3. Ecin onpenesnenne KeCTKOCTH He MOXeT OBbITb NPOBELEHO
B JeHb oTGopa npoObl, TO OTMepeHHBIH 06beM BOAH, pa3bGaBaeHHBIH
AMCTHJAJIMPOBAHHON Boxo# 1:1, momyckaeTcs OCTaBJATh AJsA onpene-
JIEHHSI 710 CJIeAYIomero IHs.

IIpo6sl BoAbl, MpelHa3HAUYeHHbIE [Js1 ONpeleJeHHs oOIleH xecrt-
KOCTH, He KOHCEDBHPYIOT,

HUsnanne oduuuaibHOE Nepenesarka BOCNpemieHa

*
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2. AINNAPATYPA, MATEPHAJIbI H PEAKTHBDI

ITocyna mepnas sab6oparopHas crekasHHas no [OCT 1770—74
BMecTuMOcThlo: muneTkH 10, 25, 50 u 100 cM3 Ges neneunuit, GlopeTka
25 cmd.

Kon6et  komuueckue no TI'OCT 25336—82  BMeCTHMOCTBHIO
250—300 cm3.

Kaneapnuua no 'OCT 25336—82.

Tpuaon b (xomnuekcon III, aByHaTpueBas co/b 3THIEHAHAMHH-
teTpaykcycHo#t kucaortst) no F'OCT 10652—73.

Ammonufi xaopucteiii no I'OCT 3773—72.

Ammuak BoaHuifi mo 'OCT 3760—79, 25%-unii pactBop.

I'mapoxcunamun coasHokucauii no 'OCT 5456—79.

Kucnora consinast no 'OCT 3118—77.

Hatpufi cepuucteiit (cynbpua nHatpus) no I'OCT 20563—77.

Harpui#t xsnopucruiit mo 'OCT 4233—77.

Cnupt stuj0BHA pekTHdHKoBaHHH no [OCT 5962—67.

U#HK MeTaJNHyecKU! rpaHyJTHPOBAHHBIN.

Marnuii cepHOKHCIBIE — (PHKCaHAJL.

XpomoreHuepun#t cneunanbubiit ET-00 (4paukaTop).

XpoOMTeMHO-CHHHN KHCJOTHBIA (HHAMKATOP).

Bce peakTHBH, MCNOJNb3yeMblé IJI aHAJNH3a, AOJXKHBH OLITh KBa-
JAUpHKAIUH YHCThIe AJs1 aHaausza (4. X. a.).

3. NOATOTOBKA K AHAJIU3Y

3.1. IncTunnupoBaHHast BOAA, IleperHaHHas ABaXJAb B CTEKJSH-
HOM npubope, Hcnosb3yeTcs AJasi pasbasieHust npo6 BOIHL.

32. [IpuroTrosnenune 0,05 H pacrBopa TpuaoHa b

9,31 r Tpuiona B pacTeBopAlT B AHCTHANHPOBAHHOH BoJe H JO-
BoasaT no 1 am3. Ecau pacTBop MyTIBIH, TO ero ¢puAbTPYIOT. PacrBop
YCTOHYHURB B TeueHHe HECKOJIbKHX MecCslleB.

33. IIpuroTtoBnenue 6ydbepHOro pacrtBopa

10 r xaopucroro ammonuss (NH,Cl) pacrBopsiloT B AHCTHAJUPO-
BaHHOH Boje, pobamasir 50 cm® 259 -Horo pacTBOopa aMMHaka M J0-
BoAAT Ao 500 cM?® mucTuaaHpoBaHHO# Boaoi. Bo u3bexxanwe morepH
aAMMHaKa pacTBOp CJeyeT XPaHUTb B NJOTHO 3aKPHITOH CKJSHKE,

34. IlpuroToBneHde HHAHUKATOPOB

0,5 r unaukaropa pacrsopsiior B 20 cMm? GydepHoro pacTBOpa M
noBoAAT no 100 cM?® stunoBHIM cnupToM. PacTBOp MHAMKATOpa XpOM-
TEMHO-CHHET0 MOXKET COXPaHAThCA [JHTeNbHOe BpeMsi 6Ge3 H3MeHe-
HHA. PacTBop HHAMKATOpa XPOMOrEeHUEPHOTO YCTOHUHB B TeueHHE
10 cyrok. Jlonyckaercs nonb30BaTbCA CYyXHM HHAHKaTOpOM. JIAst 3TO-
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ro 0,25 r uHaHKaTopa cMemuBaloT ¢ 50 r CyXxoro XJOPHCTOro HaTpHs,
npejBapHuTENbHO TUIATENbHO PacTEpPTOro B CTYIKE.

35. [IpuroTtoBiIeHUe pacTBOpPpa CEPHHCTOrO HaT-
pus

5 r cepuucroro Hatpus Na,S-9H,O muanm 3,7 r Na,S.5H,0 pac-
TBOpAIOT B 100 cM® jquCTHANHMpDORAHHOH BOAL, PacTBOp XpaHAT B
CKJIIHKEe C Pe3HHOBOH NpoOKOH.

36. [IpuroTtoBaeHnHe pacTBOPA COJNSAHOKHCAOTO
THAPOKCHJIAaMHUHA

1 r consHokucaoro ruapoxcunamMuia NH;OH-HCl pacrsopsior
B IMCTHJJIHPOBAHHOH BoAe H 10BOAAT Ao 100 cm3,

3.7. IpuroroBnenue 0, H pacTBOpa XJAOPHCTOTO
HHHKaA

TouHylo HaBeCKy rpaHyJHDOBAHHOIO UHXHKa 3,269 r pacTBOpSAIOT
B 30 cM3 consHOM KUCAOTH, pasbaBneHnol 1: 1. 3atem aoBoasaT o6beM
B MEpHOH Koabe ANCTHANMPOBaHHOH BOJOA po 1 amd. Tloayuawr
tounnifi 0,1 H pacrsop. PasBesenueM 3Toro pacrscpa BABOE NOJYYAIOT
0,05 1 pacrBop. Ecin HaBecka HerouHass (GoJplie HJIH MeHb-
we, yeM 3,269), To pacCUHTHIBAIOT KOJHYECTBO MHJIJIHJIHTPOB HCXOX-
HOTO pacTBOpa HHMHKA AJs NpPHroToBJieHHss TouHoro 0,05 H pacTBOpa,
KOTOpBIH A0JXeH codepxarp 1,6345 r uuHKa B 1 amé,

3.8. [IpuroroBaenue 0,05 H pacTrBopa CepHOKHCJO-
ro MarHusg

PacTtBOop roroBaT M3 ¢uKcaHaJsa, NpuaaraeMoro K Habopy peak-
THBOB AJIs1 ONpeleJNeHHsl JKeCTKOCTH BOAH H pacCYHTAHHOTO Ha MNpH-
roroienve 1 am® 0,01 1 pacrsopa. Ias noayuesus 0,05 H pacTBopa
COllepXKHMOe aMnyJbl pacTBOPSAIOT B NHCTH/IJIHPOBaHHOH BOAe M HO-
BoasT ob6beM pactBopa B MepHoit Koabe no 200 cm3.

39. ¥cTtaHoBKa nonNpaBOYHOro kxos3bpdHULHEHTA K
HOPMAaJdbHOCTH pacTBopa TpHJaoHa b

B xonuueckyio xosnby BHocaT 10 cm?® 0,05 u pacrsopa xJopHCTOrO
nueka uau 10 cm® 0,05 H pacTBOpa CepHOKHCNONO MariHusi U pasbas-
JSI0T AHCTHANHpOBaHHOH BoaoH Ao 100 cm3. ITpubaBasior 5 cm3 Oy-
(eproro pacrBopa, 5—7 kamnejb HHAMKATOPAa ¥ THTPYIOT IpPH CHJb-
HOM B30aJTHIBAHHA PacTBOPOM TPHJOHA B 10 M3MeHeHHS OKpPacKH B
9KBHBAJCHTHOI Touke. OKpacka AojxHa OBITh cHHeH C (HOJETOBHIM
OTTEHKOM NpH NpuOaBJEHUH HHIMKATOPA XPOMTEMHO-CHHETO H CHHEro
C 3e/eHOBAThIM OTTCHKOM NpH NpuOGaBJEeHHH HHAHKATOpA XPOMOreH-
yepHHIH.

TurpoBanue caeayer npoBoAuTb Ha ¢oOHEe KOHTPOJLHOH NpPOGHI,
KOTOPOH MoXeT ObITb Clerka nepeTMTpoBaHHasg mpoba.
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ITonpaBounelii ko3p¢HLUHEHT K HOPMAJHLHOCTH pAacTBOpPa TPHJO-
Ha B Bhluucasiior no gopmyae

10
/

K=

TA¢ 0 — KOJHYeCTBO pacTBopa TpHJIoHA b, H3pacxogoBaHHOE HA THT-
poBaHue, cMmd,

4. NPOBENEHHUE AHAJIU3A

4.1. Oupegenennro oOLIel KECTKOCTH BOABI MeNIAIOT: MeAb, LHHK,
mapraHel H BbICOKOE COJepKaHHe YIJIEKHCJAbX H ABYYIJIEKHCJbIX
cojiell. BausHHe MeLIAlOUIMX BeLIEeCTB YCTPaHsSeTCs B XOAe aHaJu3a.

[TorpewHoers mnpu  rtdtpoBanuu 100 cm3 mnpobGbl  COCTaBJsieT
0,05 MoJb/M3,

B konuueckywo kojaby BHocAT 100 cM3 OoT¢hUABTPOBAHHON HCIBITYye-
MOH BOAbI HJH MeHbUIHH o6beM, paszbasiaennnin 1o 100 ¢cM3 guctHaIU-
posaHHoO# BogoH. IIpH aTOM cCyMMapHOe KOJHYECTBO BEILeCTBAa 3KBH-
BaJIEHTA MOHOB KaJblLMsl ¥ MarHusi BO B3TOM o0beMe He JOJKHO mpe-
Boiiate 0,5 Moab. 3atem mnpubaBiasioT 5 cM3 OydepHOro pacrsopa,
5—7 Kamnesb HHAUKATOpPa WAH npubausurtensno 0,1 r cyxoll cMecu uH-
AHKATOpa XPOMOTEHUEPHOro ¢ CYXHUM XJIOPHCTHBIM HATPHEM H Cpasy xe
THTPYIOT NpPH CHJAbHOM B3GaJnarbiBaHuu 0,05 u pactBopoMm Tpujona b
10 H3MeHeNHs OKPacKH B 3KBHBAJEHTHOH TOuke (OKpacka JAOJXKHa
OBITb CHHEH C 3€/IeHOBATHIM OTTEHKOM).

Ecan na turpoBanue Obljio uU3pacxoaoBaHo Goabiie 10 cm? 0,05 H
pacTBopa TpHJoHa B, TO 3TO yKasbiBaeT, uTo B OTMEpeHHOM oObeMe
BOZbl CYMMapHO€ KOJHYECTBO BellleCTBA KBHBAJIeHTa HOHOB KaJbLHA
H Maruusg 6oJdpiie 0,5 Mosab. B Takux cayuasx chaeAyeT omnpelnesieHHe
NOBTOPHTh, B35IB MeHbIUHH oO0beM BoAbl M pazbaBuB ero o 100 cm?
JHCTHJJMPOBAHHOH BOLOH.

HeyeTkoe n3MeHeHHE OKDACKH B 3KBHBAJEHTHOH TOUKE yKasblBaeT
Ha NPUCYTCTBHEe MeAM M UMHKA. A ycTpaHeHHss BJHSHHMS MeLIAlo-
IIHX BelleCTB K OTMEpPeHHOH MJia TUTpPOBaHus npobe BoAb NpubaB-
assior 1—2 cm3 pactBopa cydbdHAAa HATPHs, Mmocjae yero NPOBOAAT
UCNbITaHHE, KAK YKAa3aHO BHILLE,

Ecan nocne npubaBiieHHss K OTMepeHHOMY oGbeMy Boabl Oydep-
HOTO pacTBopa M HHIMKATopa THTPYEMBIH pacTBOp MOCTENEHHO obec-
IlBeuHBaeTcs1, NpHoOpeTass cephlli IBET, YTO YKas3biBaeT Ha INPHCYT-
CTBHE MapraHila, To B 3TOM cJyuyae K npobe Boabl, oToOpaHHOH nnsi
THTPOBAHUS, [0 BHECEHHs pEakTHBOB cJeAyeT npuGaBHTb NATH Ka-
neib 19%-Horo pacTBopa COJSIHOKHCJAOrO THAPOKCHJIAMHHA H JaJjee
ONpEAeNsiTh }KECTKOCTb, KaK YKa3aHO BhILIE,
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Ecsn THTpOBanyie mpuobperaer kpaitHe 3aTsXXHOH XapakTep C He-
YCTOHYHBOM M HEYeTKOH OKPAacKOH B SKBHBAJEHTHOH TOYKe, 4YTO Ha-
6/104aeTcsl NMpPH BHICOKOH 1IEJNOYHOCTH BOJbI, €€ BJHSgHHE YCTPaHAeTCsH
npubasjeHueM K npobe BoAbl, 0TOOpaHHOH AJSA THTPOBAaHHUA, A0 BHe-
ceyusg peaktusoB 0,1 H pacrBopa cossiHON KHCJOTH B KOJIHYECTBE,
HeoOXOAMMOM /JI1 HeATpaJsM3alU{d IIEJOYHOCTH BOJLBI, C MNOC/IEAYIO-
IIUM KHNsSIUeHHeM HJH TPOAYBAHHEM pacTBopa BO3AYXOM B TEUYeHHe
5 MmuH. [locae storo npubasasiior Oy(epHbIA pacTBOP, MHAHUKATOD H
JaJjiee ONpefessiioT KeCTKOCTh, KAK YKa3aHO BHILIE.

(U3menennasa penakuus, Ham. Ne 1).

5. OBPABOTKA PE3YJIBTATOB
5.1. O6myw xectkocTh Boubl (X), MOJb/M3, BHIYHCASIOT 1O
dopMyJe
v-0,05-K.1000
1’4

X=

rie U — KOJHYEeCTBO pacrBopa TpuaoHa b, H3pacxoAoBaHROe Ha
THTPOBAaHHUe, cM3;
K — nonpapouHbi#f Ko3(dHIHEHT K HODMaJbHOCTH pacTBopa
TpuJoHa b;
V — o00beM BOABI, HCIIONB3YEMBIH /s ONpeReeHHs, cM3.

PacxoxaeHne MeX1y TOBTOPHBIMH' ONpEJCJEHHAMH He MOJIKHO
npeBbiIaTh 2 oTH. &.
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