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FOCYAAPCTBEHHBHN CTAHAAPT COK3A CCP
e

MeTtoabl onpefleneHMs MacCOBOM KOMUEHTPallMM

drropa 4386-—8I

Drinking water.
Methods of determination of B3ameH
fluoride content mass cocentration TrOCY 4386—72

BOLA NAUTBEBASN

MocranoBneunem TocypapcreedHoro komurera CCCP no cranpapram or 28 anpens
1981 r. N2 2164 cpOK AeHCIBMS YCTaHOBNEN

¢ 01.07.82
ao 01.07.87

HecobmopeHwe craHgapra npecneflyercs no 3aKOHY

Hacrosmui cranzapt pacnpocTpaHsercs HAa MUTbEBYIO BOAY H yC-
TaHaBJHBaeT (POTOMETPHYECKHH METOJ OIllpeAes]ieHHsA (PTOopuUaa C JIaH-
TaHAJU3aPHHKOMIIJIEKCOHOM B BOJAHOH (Bapuant A) HJIH BOAHOALETO-
HOBOH cpelle (BapuaHT b) W NMOTeHHHOMETPHYECKHH METOZ OIpeaeJe-
HUS CYMMApPHOTQ cofiepxKauua drTopa ¢ UCHOJIb30BaHUeM (QTOPHAHOTO
3JIEKTPOA.

UyBCTBUTEABHOCTE (POTOMETPHUECKOro Meroda coctaBaser 0,04—
0,05 mr/amM3 ¢Topuaa, noreHnuoMerpuueckoro merona — 0,19 mr/am3

¢bTopa.

1. METO1bl OTBOPA [POB

1.1. ITpo6ul Boawl orbuparor no I'OCT 24481—80,

1.2. O6beM npoOBl BOAH A0J:kKeH ObiTh He MeHee 200 wmu.

1.3. I1pobsl oTBHpaioT B MOJU3THIEHOBYIO TIOCYAY U He KOHCep-
BHPYIOT.

2. DOTOMETPUHECKOE ONPEREJIEHUE PTOPULA. BAPUAHT A

2.1. MeTton ocHOBaH Ha cnoCOOHOCTH (¢Topuaa oOPa3oBLHIBATL CHpe-
HEeBO-CHHUH PACTBOPUMEI B BOJE TPOHHOH XKOMILIEKC, B COCTAB KOTO-
poro Bxoaur JadrtaH (IIl), anusapunkommnjexrcoH u ¢ropHa. [laren-
CHBHOCTb OKPAcKH pacTBOpPa H3MepSIOT NpH  AJHHe BOJHB 610—
620 nuMm. Onpenenenuio ¢GTOpUAA CHJIBHO MEINAOT aJIOMHUHHMH H XKeJje-
30; AOIYCTHMAsl MaccoBasi KOHIEHTPALHs AJIOMHHHS JOJKHA OBITH B

Mapanme opmumanbHOe Mepeneyatka BocnpelleHa
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2—3 pasa MeHblle MAacCOBOH KOHLEHTPamuH (TOPHAA, a Keje3a He
AoJi2kHa npesbiiath 0,3 Mr/amM3. B NmpHCYTCTBHH aJIOMUHHS H XKeJje3a,

NpEBHIIAIOIHNX YKa3aHHBIE KOJHYECTBA, (PTOP CJaeAyeT ONpeAcsfaTh
NOTEHIHOMETPHUYECKHM METOLOM.

Annmapatypa, PeakKTUBH M MaTepHaJH

2.2.1. lns nmpoBeleHHs aHaJaH3a MCHOJB3YIOT CJAERYIOLIYIO allla-
paTypy, pEaKTUBB H MaTepPHAJIHL:

porossexTpokosopumerp Jaoboi monenn (A=610—620 um);

B{OH6H mepHele o 'OCT 1770—74, BMectuMmoctbio 50, 100 u
1000 M.

nunerku Mepaeie no 'OCT 20292—74 ¢ neneHHIMH, BMeCTHMO-
cThbiO 1, 2, 5, 10 u 25 ma;

KOJOH cTeKJsAHHBle JabopatopHbie o 'OCT 25336—82, konuue-
CKHe BMecTuMOCThO 200 1 o000 ma;

OaHKH MOJHITHJIEHOBBIE BMecTUMOCTHIO 500 u 1000 M

Becbl aHaJIHTHYeCKHe JsabopatopHble no [OCT 24104—80, kaacce
TOYHOCTH 1, 2;

HaTtpun @ropucthiin nmo 'OCT 4463—76, x.u. wiau 4. 1. a.;

HaTpu¥ yrcycHOKHCAMH 1o 'OCT 199—78, u. x.a. unu x. 4.;

HaTpHs THAPOOKHch NMo I'OCT 4328—77, 4. x.a. Ui X.4.;

JIAHTAH a30THOKHEJ/ABIM, Y. 1. a. HJH X.U.;

aJN3apHHKOMILJIEKCOH, 4. . a.;

kucaory yxeycuyimo no FOCT 61—75, u. a.a. uan X.4.;

(PHKCaHaJbl COJASTHOH U A30THOH KHCJOTHI;

kucaoty codissuyro no 'OCT 3118—77, 4. 1. a. uan x. 4.

kacaotry a3otHywo no 'OCT 4461 —77, 4. 1. a. uaum X. 4.

Boay auctuaauposaduyioo mo ['OCT 6709—72.

23. llogroToBKa K aHaJHu3y

2.3.1. Ilpueorosaernue OCHOBHO20 CTAHAAPTHO20 pPACTEOPA (HTOPU-
cT020 Harpus ¢ coldepxaruem 0,1 mefcm3 ¢propuda

dTopuctelii HaTpuid B KoJsuyectBe (0,2811 r, BeICyUICHHBIH npeaBa-
DHTENBHO [0 NOCTOSHHOH Maccw npu 105°C, nomeniaior B MepHYIO
kKon6y BMectuMmocThio 1000 MJ, pacTBOPAIOT B AHCTH/JMPOBAHHOH BO-
ne U JOBOASAT 00beM pacTBopa A0 MeTKH. PacTtBop XpaHAT B MOJHITH-
JIEHOBOM COCYJ€e C IJIOTHO 3akKpbITOH NpoOKOH. CPOK XpaHEHHUs A0
3 Mec.

2.3.2. Ilpuzorosaenue pabouezo CcTAHOAPTHO20 pPACTBOPA

PabGouuit ctangaptapli pactBop ¢ coaep:kanuem 0,005 mr/cm3 dro-
pujga roroBat pasbarjeHuHeM B 20 pa3 OCHOBHOrO CTaHAAapPTHOro pac-
TBOpa, O MJ 3TOro pacTBOpa IOMEUIAI0T B MEPHYIO KO0JOy BMECTHMO-
ctbio 100 Ma 4 10BOAAT 00beM A0 METKH AUCTHAJUPOBAHHOW BOJOH.

PactBop rortoBsiT B LeHb MPOBEAEHHA aHaJNH3a.

2.3.3. IIpucorosrenue 0,0005 M pacrsopa asuszapunHkKomnieKcoHa

B Mepuywo koa6y Bmecrumoctbio 1000 cm® momemaror 00,1927 r
aJU3aPUHKOMIIJIEKCOHA, CMayHBalOT HAaBeCKy peakTHBaA MNATHIO-IIECThIO
kanasMu 4Y%-Horo pacTBopa TrHAPOOKHUCH HaTpuUsl AJs Jydylllero pac-
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TBOPEHHsI, [PUAHBAOT npuMepHO o00 MJa AUCTHAJIHPOBAHHONW BOIH,
nob6asasor 0,25 r amerara HaTpPHs U NepPeMELIHBAIOT PAacTBOP JAO pac-
TBOPEHHsI pearedra. 3ateM npujauBaioT no xamiasm 0,1 #. pacTBOp CO-
JSTHOH KHCJOTH JO MNepexofa OKPacKH pacTBOpa H3 KpacHO-OpaHxKe-
BOHM B XKeJATylo (3710 coorBeTcTByeT pH ~0) u moBoasit o6beM pacTBopa
IO METKH MUCTHJIJIUPOBAHHOM BOAOH. PacTBOp XpaHAT B CKJSHKE U3
TEMHOTO CTe€KJaa B XoJoauabpHuxke. Cpok xpaHenusi 1o 1 Mec.

2.3.4. IIpueorosaenue 0,0005 M pacreopa rurpara AQHTAHA

B Mepuyw £ko0Ji6y Bmectumocthio 1000 Ma nmomemiaror 00,2166 r
INECTHBOAHOIO HUTpaTa JaHTaHa, npunusatotr 200—300 mMa guctui-
JVMPOBAHHOU BOAH, nobasasior | MJa | H. pacTBOpa a3OTHOH KHCJIOTH,
PACTBOPSIIOT COJIb MpPU TNepeMelldBaHHd H JAOBOASAT 00beM pacTBOpa
A0 METKH JAHCTRJJHPOBAHHOH BoJOH. CpOK XpaHeHHsA pacTBopa MO
1 rona.

2.3.5. IIpucorosaerue ayerarnoeo b6ygeprozo pacreopa (pH =45+
+0,2)

B crakay Bmectumoctbio 500 ma nomewmarT 105 r TpexBOZHOTO
amerata HaTpus, NPHAHBAIOT mnpuMepHo 300-—400 MJa IHCTHAJHDO-
BaHHOH BOJbI, DACTBOPAIOT COJIb NEepeMeliNBaHueM, IEPEHOCSAT PaCcTBOP
B MepHyI0 Koa0y BMmectuMocTbio 1000 ma, npuausaior 100 ma nens-
HOM YKCYCHOH KHCJOTH], [IepeMeluBaloT H A0BOAAT 00beM pacTtBopa Jo
METKH JIUCTUJJIUPOBAHHOH BojoH; pH pactBopa mnpoBepdOT NOTEH-
LLHOMETPUYECKH.

2.3.6. IIpucorosaenue 0,1 H. pacrsopa 2ulpooKucu HATPUS

4 r ruapooKHUCcH HaTpus pactBopswoT B 100 Ma AUCTUANHDPOBAHHON
BOJLHI.

2.3.7. Ilpuzorosarenue 0,1 H. pacrsopa COAAHOU KUCAOTHL

PacTBop roTtoBAT H3 (HKCaHAJMa COJSHOU KHUCJOTHI.

2.3.8. IIpuzorogarenue 1 H. pacrTsopa @30THOLU KUCAOTbL

PacrBop rotoBaAT H3 (QHKcaHana a30THOH KHCJAOTH (pa3baBasas
pactBop Ao ob6weMa 100 Ma AUCTHIIHPOBAHHOH BOJOH).

24. I1poBenenne a"HajJu3a

2.4.1. Tlpn maccoBo# koHueHtpaunuu dropuaa 1—2 mr/am3 oObem
aHaJu3upyeMoi npobul BoAbl AoJikKeH OblThb 10 MJ, IpH MacCcOBOH
KOHIleHTpauuu ¢drtopa Menniie 1—2 mMr/ams— 25 M.

B MepHyw koa0y BMecTHMoOCTbIO 90 ma npuausaior 10.ma ana-
JIM3APYEMOH BOJBI, 3aTéM O MJ pacTBOpa aJH3apHHKOMIIJIEKCOHA,
1,5 mMman 6ydepHoro pactBopa W O MJ HHUTpaTa JaHrtaHa. PacrBop ne-
DEMEIINBAIOT, A0JUBAIT JHCTHJUPOBAHHOM BOJNOU OO METKH, ONAThH
epeMellInBalOT H OCTaBJSIOT CTOATh PAcTBOP B TeueHHE | U B TEMHOM
MecTe. ITocsie 3TOr0 H3MeEpPSAIOT ONTHUECKYIO TJOTHOCThL pacTBopa B KO-
Bete ¢ TosmuHOH cjost 30 MM npu aauHe BOJIHEL 610—620 M OTHO-
CUTEJIBHO PacTBOpa XOJIOCTOrO omblTa. MaccoByio KOHUEHTPAnH ¢To-
puga B mpo0e HAXOAAT 1O TPaAyHPOBOYHOMY IpadHKY.

25. IlocTtpoeHUe TrpajAyUMpPOBOUHOTIO TrpadhukKa

2.5.1. B MepHnle KoJa6sl BmectuMocthio 50 cm® momeutaor 0; 0,93
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1,0; 2,0; 3,0; 40 u 6,0 cM3 pabouero cragzapTHOro pactsopa (HPTOPH-
CTOro Hatpus, uto coorBercrByer 0,0; 2,5; 5,0; 10,0; 15,0; 20,0 u
30,0 Mgr ¢ropuja, NPHIHBAIOT B KaXKAYI0 KOAGY NHCTHJIHPOBAHHYIO
Boay A0 oObema fpuMepHo 15—20 MJ H JaJbHeHIIME XOK aHaJNH3a
NPOBOJSAT TAK K€, KaK ykas3aHo B 1. 2.4.1.

/s MOCTPOEHHs rpaiyHpOBOYHOrO rpaduka aHaJM3 IOBTOPSIOT
elle ABa-TPH pasa.

CTposiT rpaiyHpOBOUYHBI rpadHK 3aBHCHMOCTH ONTHYECKOH NJOT-
HOCTH DacTBOPOB OT MAacCCOBOH KOHIEHTPalMH (GTOPHAA, OTKJAJAbIBAaf
M0 OCH a0CHHCC MAaCCOBYIO KOHIEHTPALHuK (PTOpHAAa B MHKpPOrpaMMax,
a N0 OCH OpAHHAT 3HAYeHHEe ONTHYECKOH MJIOTHOCTH. [locTpoeHHe rpa-

GHKa MOBTOPSAIOT AJsI KaXXAOH HOBOH NapTHH pPeareHTOB H HEe pexke
OJHOTO pasa B MecCHIL.

206.00paboTrka pe3yaAbTAaTOB

MaccoByw koHueHTpanuio ¢ropuza (X) B aHaJaHu3HpyeMoOl Bone
B MI'/AM? pacCUUTHIBAIOT MO (opMyJe

C

V
rae C-— konuuecTBO ¢ropHia B npobe, HalifeHHOE IO TPajyHpPOBOY-
HOMY I'paHKy, MKT;
V — 06beM BOAHL, B3ITHIH OJS aHaJJ Hu3a, MJI.

3a OKOHYaTeJbHBIH Pe3yJbTaT aHaJu3a NPUHHMAIOT cpefHee apHb-
MEeTHUYECKOe pPe3yJabTAaTOB JAByX MapaJuie/NIibHBIX OnpeleseHUud, AOomy-
CKaeMble PacXOXKICHHS MeXAY KOTOPBIMHM He JOJKHBI npeBuinath 9%
NpH MAacCOBOH KOHUEHTpPallUH (TOpPpa Ha YPOBHE IpefelIbHO JOMYCTH:
MOH KOHIEHTPALHM.

Boiunc/ieHUsT MPOBOAAT C TOUYHOCTBHIO NO ABYX 3HAYallUX HUPDP.

CxoguMocTh pesyabraTa aHasusza (A) B NPOLEHTAX BBIYUCJASAIOT
o popmyJie

¥

4 2P =P)

Pi+ P:
rae Py — 00JbIIUH pe3ysabTaT U3 JABYX NapaJjlieJbHbIX OINpefe/eHUH;
Py — MeHbIIUA pe3yJabTaT U3 [ABYX NapalliieJIbHBIX ONpefeJIeHuH.

¥

3. DOTOMETPUYECKOE ONPEAENEHME ®DTOPULA. BAPUAHT b

3.1. Metox onpeneljicHUst OCHOBAH HAa TOM K€ MPHHIUIE, YTO U Ba-
pPHAHT A, HO [AJi NOBLILIEHUS] ONEePATHUBHOCTH OMNpeJesieHue NMPOBOAAT
B BOJHOAILIETOHOBOH Cpele, B KOTOPOH NOJHOTA PA3BHUTHA OKPaCKH
TPOHHOro KOMIJIeKca JsaHrta”a (lIl), anusapuHKOMIIeKcoHa H (TO-
pHIa JoCTHraetcsi yepes 15 MHuH.

32. AnmapaTtypa, pPeakKTHUBB U MAaTepUAJH

3.2.1. HMcnoap3yiorcs anmnaparypa, peakTHBHI U MaTepHaJbl, YKa-

3aHdble B M. 2.2.1, a takxke anetroH no I'OCT 2603—79, u.n.a. ujaH
X. 4.
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3.3.IlogroTroBKka K anaauasy

3.3.1. CraHzapTHble pacTBOPH (TOPHUCTOrO HATPHA H BCE OCTalb-
Hbieé pacTBOPHl PeaKTHBOB roToBAT no mm. 2.3.1.— 2.3.5.

3.3.2. [lpucorosarentie CMeEWARHO20 BOOHO-AUETOHOB020 PACTBOPA
peazeHTos

CmemruBaror 10 yactell pacTtBopa HHTpaTa JaHTaHa, 10 uacred
pacTBOpa aJin3apHHKOMIIEKCOHA, 2 YacTH aueraTtHoro OGydepHoro
pactBopa H 25 yacTeil ameToHa. JTOT PAcTBOP XPaHST B CKJIASHKE W3
TEMHOIO CTEKJa B XOJOAHJbHHKe., CPOK XpaHeHHUS He 0oJiee HeIeNH.

34.[IpoBengenne anHadu3sa

3.4.1. B MepHyio Kon6y BMectuMocThio 50 MJ nmoMenlalot He GoJiee
20 MJl aHAJIM3HpyeMOH BOJB,, YTOOHR MAaccOBad KOHIEHTpAIlHs B He#
¢ropuna Ona 0,02—0,4 mr/amé, npuiauBamoT 25 MJ CMelIaHHOTO pac-
TBOpAa peareHToB, NMEPEMEUINBAIOT, AOBOAAT 00BbeM pacTBopa A0 MeT-
KH AHCTH/VIHDOBAHHOH BOJOH, MEPEMEUIUBAIOT U yepe3 L5 MHH H3Me-
PSAIOT ONTHYECKYIO MJIOTHOCTb pacTBopa Npu AauHe BOJHBI 610—620 aMm
B KIOBETE C TOJLIHHON cJod 30 MM OTHOCHTEJNBHO pPacTBopa XOJOCTOTO
onbiTa. MaccoBylo KOHUeHTpanHuio dTopuia B npobe BOABI HAXOMAT
O IPaAyHPOBOYHOMY rpadukKy.

3.5. [locTpoenue rpaiAyupoBOUYHOTro rpacduxa

3.5.1. B mepuble K0qOB BMecTUMOCTbIO 50 Ma nomemaot 0; 0,2;
0,5; 1,0; 2,0; 3,0 u 4,0 ma pabouero craHgapTHOr0 pactBopa (GpTODH-
cToro Hatpusi, uto coorBerctByer 0,0; 1,0; 2,5; 5,0; 10,0; 15,0 u
20,0 Mkr ¢Topuma, NPUAHBAIOT AHCTHJJIHPOBAHHYK BOAY A0 o0beMa
npuMepHo 10—20 Ma U pajbHEHINHA XOJ AHAJMHU3A TIPOBOASAT TAaK XKe,
KaK YKa3aHo B 1. 3.4.1.

JIJ1g mocTpoeHHsi TPaAyUMPOBOUYHOTO rpaduKka aHaJu3 NOBTOPSIOT
elle ABa-TPH paasa.

CTpOoAT rpajyHpoOBOYHBIA IpapuK 3aBUHCHUMOCTH OINTHYECKON NJIOT-
HOCTH PACTBOPOB OT MAacCCOBOH KOHUEHTpAanUU (MTOPHAA, OTKJIAAbIBas
No OcH aObCIHCC MAacCOBYIO KOHIEHTpanuw (TOpHAAa B MHUKDPOrpaM-
MaXxX, a M0 OCH OPAHHAT 3HaueHHe ONTHUecKOH NaoTHOCTH. [locTpoenue
rpapuka MOBTOPAIOT IJid KaXKAOW HOBOUM NAapTHH peareHTOB H He pe-
K€ OJHOTO pPa3a B Mecsll.

3.6 0O6paboTka pe3yJabTaTOB

MaccoBy10 KOHLEHTpauuw ¢Topuza B aHAJUIUPYEMOH BOJE pac-
CUMTBHIBAIOT 1O popMyJe, YKa3aHHOU B 1. 2.6.

4. NOTEHUWMOMETPHHECKOE ONPEAREJIEHUE DTOPA

4.1. [das onpepesieHduss CYMMapHOrO cOxep:KaHHd (pTtopa B JHAJH-
3UPYEMOH BOJie HCHOJL3VIOT 3JCKTPOAHYIO CHCTEMY, COCTOSAILYIO H3
H3MEDUTEJNBbHOTO (PTOPHAHOTO 3JEKTPOJAd, UYBCTBHUTEJNBHOArO K HOHAM
¢TOpHIa, U BCIOMOraTeJbHOIO XJOpPCepeOpsAHOro 3JeKTpoja.

ViaMepeHue notreHuHasa GTOPUAHOTO 3JEKTPOLAa MPOBOLAT BLICOKO-
OMHBIM DpH-MeTpoM-MUMIHUBONBTMETPOM, 3aMEHHB CTEKJIAHHBIM 3J€KT-
POl Ha (DTOPUIAHBIN, HJH K€ CMNelHaJbHBIM HOHOMeTpoM. Meillaroulee
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BJIHSIHHE aJIIOMHHHA H KeJje3a 10 MAacCOBOH KOHIEHTPallHH, DaBHOR
X NpedesybHO JOMYyCTHMOHM KOHILEHTPAlHH B NHTbEBOH BOAe, YyCTpa-
HACTCS BBeJAEHHEM B aHaJH3HpyeMylo npol0y OydepHoro pacTBopa.
colepxKalilero HUTpat HATPHS U TPHUJOH D, KOTOpble pa3pyLIalOT KOM-

JIEKCHl (TOPa H MNEePEeBOAAT BeCb MPHUCYTCTBYIOILHH (TOp B COCTOA-
HHe (pTopuaa.

42. Anmapartypa, peakKTHBH H MaTepHAJAH

4.2.1. g npoBegeHHss aHaJH3a HCIONBL3VIOT CJASAVIOULYIO anma-
paTypy, peakTHBH H MaTepHAaJIbl:

BEICOKOOMHBIH pH-Merp-MuanusoasT™Merp tuna pH-340 uau pH-121
HIH JAPYroH MOJeJiH, NpeJHAa3HaueHHBH AJa8 paboThl ¢ HOHOCEJEKTHB~
HBIMH 3JIEKTPOAAMH, HJIH HOHOMeTD THna DB-74;

MelraJgka MarsutHas (Jsrobas MoLelib);

3JEKTPOL PTOpUAHBIE THNA IDF-VI;

kosa0bl Mepuble no 'OCT 1770—74, Bmectumocthio 100, 500 =
1000 mu.

nunerku MepHole no [OCT 20292—74, ¢ JedeHHAMH BMECTHMO-
cteio 1, 2, 5, 10 u 20 Mmua;

CTaKaHbl CTeKJAHHBIe JabopatopHbe o 'OCT 25336—82, BMecTH-
MOCTBIO 50 MJI:

KOJIObl crekasiHHble JabGopartopHbole no I'OCT 25336—82 ¢ mnpu-
TEPTHIMU NPOOKAMH;

OaHKH MOJHITHJIEHOBHIE BMecTHMOCThIO 250, 500 u 1000 Ma:

Hatpuil ¢Topucthii mo 'OCT 4463—76, x.4. uau 4. 1. a.;

HaTtpuil ykcycHokHcanii nmo 'OCT 199—78, 4. 1.a., X.4.;

HaTtpui xyopucthli mo 'OCT 4233—77, X.4. UaH 4. 1. a.;

HATPHUH JHMOHHOKHCJABIM Tpex3aMelleHHunin no ['OCT 22280—76,
Y. 1.4a.;

Kucjory ykcycuyw no 'OCT 61—70, 4. g.a. uau X. u.;

coqb AuHATpueBylo stHiaeHauaMuH -N, N, N/, N’-terpaykcycHoi
KUCJOTH 2-BogHy0 (Tpujon b) nmo 'OCT 10652—73, 4. 1. a. uan X.4.;

BoAy auctuaaupoBannyo no 'OCT 6709—72;

43. llogroToBKa K aHaJJHu3Yy

4.3.1. Ilpucorosarernue ocHosroeo crandaprrozo 0,1 M pacrsopa
(PTOPUCTO20 HATPUSA

B Mepaywo koaby BMectuMmoctbio 1000 Ma nomeumiaror ,4,1990 r
(GTOPHUCTOrO HATPHS, BBLICYIIEHHOrO IpeIBapHUTEJbHO I0 TMOCTOSHHOU
maccel npu 105° C, pacTBOpSAIOT H N0OBOAAT 00bEM pacTBopa A0 METKH
AUCTU/NIAPOBAHHOH BOAOH. DTOT PacTBOp uMeeT BeNHYUHY pF=1 (Mmac-
coByio xoumentpauuio 1,9 r/am3 dropuna). PacTtBop XxpaHAT B MOJU-
STHJEGHOBOM COCYJ€e C IJIOTHO 3aKpHITOH npoO6kKo#. Cpox xpaHeHUS AO
b6 Mmec.

4.3.2. Ilpuzotosrenue pabouux crandaptreix 0,01; 0,001; 0,0001
n 0,00001 M pacrsopos ¢hropuctoeo Harpus

g npuroroBaenus 0,01 M pacrtBopa dropucroro Harpusa 10 cm?
OCHOBHOTO CTaHJapTHOro pactrBopa pas3baBJsiiOT AHCTHAJIHPOBAHHOR
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Bogo# mo 100 MJa B MepHOH KoJbe. DTOT pPacTBOP HMEET BeJHYHHY
pF=2 (MaccoBywo kKoHueHTpanuo 190 Mr/am3).

0,001 M pacrBop ¢ropucTOro HaTpua roTOBST pasbaBjeHHeM
10 ma 0,001 M pacreopa mo 100 Ma1 aucTuAnHpOBaHHOH BOAOH B Mep-
HOM KoJsi0e. JlaHHBIA pacTBOp HMeeT pF=3 (MaccOBYI0 KOHUEHTPaILHIO
19 mr/nm3).

Hass npurorosaenns 00,0001 M pacrtBopa ¢TopHCTOrO HaTpPHSA
10 ma 0,001 M pactBopa pa30aBasiiOT AHCTHJAJHPOBAHHON BOJOH LO
100 M1 B MepHOH KoJsi0e. DTOT pacTBOpP HMeeT BeauuuHy pF=4 (Mmac-
COBYIO KOHIeHTpauuw 1,9 Mr/aim3).

0,00001 M pactBop ¢pTOopUCTOrO HATpPHA TOTOBAT pasbaBiieHHEM
10 mn 0,0001 M pacrBopa no 100 Ma AHCTHAAHPOBAHHON BOAOH B
MEPHOH K0Ji0e. DTOT PacTBOpP HMeeT BeJUYHHY PF=05 (MaccoBYIO KOH-
nenrpauuio 0,19 Mmr/am3).

Bce paboune-cTaHiapTHBe PAacTBOPH TOTOBAT B J€Hb NPOBEACHHA
aHaJlni3a.

4.3.3. llpuzorosarenue ayeraTHo-yUTpParHo2o 6Yygeprozo pacrsopa
(pH=5=+0,2)

B mepHyio Kosby BMmectuMocTbio 500 MJa momemiaior 52,00 r yk-
CyCHOKHCJIOrOo Hatpud, 29,20 r xaopucroro marpus, 3,00 r auMOHHO-
kucjoro "Hatpuda, 0,30 r tpuaona b u 8 cM3 yKCYyCHOH KHCJOTHI, MpPH-
JausaT 200—300 MJ AUCTUNNUPOBAHHOH BOJAB, PAacCTBOPSAIOT COJH H
LOBoAAT 00beM pacTBopa A0 METKH AMCTUAJHPOBAHHOH BoAoH. pH pa-
CTBOpa IPOBEPSAIOT MOTEHIIUOMETPHYeCKH. PacTBOp cJjeayeT XPaHHUTh
B XoJioAuAbHKHKE. CPOK XpaHeHHst A0 3 MecC.

4.3.4. IlogroToBka kK pabore (PTOPHUAHOIO 3JEKTPOJa

HoBulli (DTOPUAHBIA 3JEKTPOA CJAeAyeT IpPeABAPHUTENbHO BHIIEP-
XaTb norpyxeHHsM B 0,001 M pacTtBop PTOPHCTOrO HATPHUA B TEUEHHE
CYTOK, a 3aTeM TIULAaTeJbHO MPOMBITH AUCTHJJHDPOBAHHOH BOAOH. Korna
pabota C 3JIEKTPOJAOM INPOBOJAHUTCSA €XKEAHEBHO, €ro XpaHsAT, MOrPYy3HB
B 0,0001 M pacrBop ¢dtopucroro Harpus. [Ipu ANUTENbHBIX Nepephi-
BaX B paboTe 3JEKTPOJ XPaHAT B CYXOM COCTOSIHUM.

44, IlpoBexgenue aHaaAHU3Aa

4.4.1. TloproraBnuBaloT K pabdore HCHOJb3yeMbId pH-merp-Muiaiau-
BOJIbTMETP HJH HOHOMETP.

B ctrakan BMectumocthbio 50 Ma nomewaiotT 20 MJ aHaJau3upye-
MOH BOJH (TeMIlepaTypa BOJAHB He JOJIKHA OTJHYATLCA OT TEMIIepaTy-
PBl CTAHAAPTHLIX PACTBOPOB, N0 KOTOPHIM KaJUODPYIOT 3JeKTpoh, 6oJee
gyeM Ha +2°C, B IPOTHBHOM cCJiydyae BOAY CJieAyeT MOAOTpPeTh HJIH OX-
Jaautb Ao TpebyeMoid TeMneparypbl). 3areM IIOMELIAIOT B PacTBOP
MarHuT OT MAarHUTHOH MellaJkH, npuiauBaiT 10 MJ aneraTHO-uMTpar-
HOro OydepHOro pacTtBopa M MOTPYyXKaT B pacTBOp TIHATEJBHO IPO-
MBIThlE JUCTHJJIHPOBAHHOH BOAOH W aHAJU3HPYEMOH BOJOH OTOPHIHBIH
M BCIIOMOTAaTeJIbHBIH 3JEKTPOLHBI, CJels 3a TeM, YTOOBl K IOBEPXHOCTH
MeMOpaHb (PTOPHUAHOrO 3JEKTPOlda He IPHJHIIH MY3BIPbKH BO3AyXa.
[lepeMelInBalOT PacTBOP MAarHHTHOH MeEIIAJIKOH M OTCYHTHIBAIOT YC-
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TaHOBHBIeeCcss CTaOMJbHOE 3HaueHHe MOTEHHHaJa B MHJJIHBOJbLTAX.
Ilo rpapyupoBoyHOMY rpauky HaXOAAT BeJHYHHY pF aHaJaH3Hpye-
MOH BOJAHBI, a 3aTeM MO TabJulle nepecuera BeJHYHHB pF B Mmr/am3
HaxoAsT MacCOBYIO KOHIEHTpauuw ¢Topa B Boae B Mr/ams.

4.0. llocTpoenue rpaayHpPOBOUYHOrOo rpadPHkKa

4.5.1. B. crakan BMectHMocTb0 50 Ma BauBaior 20 ma 0,01 M pa-
bouero crangaprHoro pactBopa (pF=2), noMeniaior B pacTBOp Mar-
HHT OT MarHUTHOH MeIHaJiK{, npuanBaioT 10 MJ aneTaTHO-LUTPATHOTO
Oy(epHOro pacTBopa H H3MepSIOT YCTAHOBHBILEECS CTabHJIbHOE 3Ha-
YeHUe MOTeHIHaJla B MHUJJIUBOJbTAX NPH IepeMelIMBAHUU PACTBODA
MarHuTHOH MeliaJako#. llocse 3Toro 3JekTpojabl TUIATENAbHO HECKOJIb-
KO pa3 OTMBIBAIOT B AUCTHJJIHDOBAHHOH BOJE, CYyUIAT MPOMOKaHHEM
GHJAbTPOBAJbHON OYMaroi M ABaXKAbl OIOJACKHBAKOT CJACAYIONIHM aHa-
JU3HDHYEMHBIM CTAaHAAPTHHIM pacTBOpoM. B JIpyroit crakan BMECTH-
MocTbio B0 Ma HauausawoT 20 ma 0,001 M (pF=3) pabouero crangapr-
HOIO pacTBopa, IOrpyxKamT B pPacTBOP MarHurt, npuausatror 10 M
alneTaTHO-UTPaTHOro OydepHOro pacrtBopa, BKJAKYAIOT MAarHUTHYIO
MeNIaJIKy H H3MepAIOT YCTAaHOBHUBIIIEECSI 3HAUEHHUE MOTEHIHaJja B MHUJ-
JUBOJIbTaX. Jlasee aHaJOrMYHBIM CIOCOOOM H3MEPSIOT NOTEHIHAaNH
sjqekrpoaa B 0,0001 M pabouem cranmaptHoM pactBope (pF=4) u B
0,00001 M pacrBope (pF=b). Ilpu BoinmoNMHeHUH H3MepeHHH HeoHXO-
AHMO CJeIHUTh 3a TeM, 4TOOBl Ha MOBEPXHOCTH MeMOpaHBl (TOPUAHOTO
3JIeKTPOJa HE HaJUIAJU Ny3blpbKH BO3AYyXa.

[Io pesyabraTam H3MepeHHH CTPOST IpaAyHPOBOUHBIA rpaduK B
KOODAHUHATAaX, OTKJAaAbBasg 0 OocH abcuucc BeJHYHHY pF cTaHHapT-
HBIX PAacTBOPOB B MHUJIJIHBOJBLTAX, a MO OCH OPAUHAT 3HAUEHHE IIOTEH-
IMaJla B MUJJIUBOJbTAX.

I'panyupoBouHblii rpaduk cjaedyeT NPOBEPATb KaxKAbIH pas Imepesn
paboTofl Mo ABYM-TPeM TOUYKaM paOOYHX CTaHAAaPTHHIX PacTBOPOB. llpu
[IOCTPOEHHH TpaJyHPOBOYHOrO rpaduka NPoBepAlOT TaKXKe IPaBUJIb-
HOCTL paboThl MTOPHAHOIO 3JeKTpoAa (KPYTH3HA XapaKTePHCTHKH
aJgekTpora). IIpu usMepeHud NOTEHHHAJOB paboOuYHX CTAHIAPTHHIX
PACTBOPOB OH JOJIKEH H3MEHSITbCS OT PacTBOpPa K pacTBOPY Ha BeJH-
gugy (56=%=3) mB. Ecau Takas 3aBUCHMOCTb 3HAYEHHUS MOTEHLHAJA OT
BeJUYUHBE pF He cobawpaercsd, To PTOPUAHBIA JIEKTPOJL CJAeAYET pe-
renepupoBaTth BhIMauuBanuem B 0,001 M pacrBope (¢pTOpHAHOIO HAT-
pHA B TeueHHe CYTOK, a 3aT€M TUIATEJbHO OTMBITh JUCTUANTHPOBAHHOH
BOJIOH.

46.06paboTKxa pe3yJbTaToOB

MaccoByio KoHHeHTpaunuwo ¢rtopa (Xi;) B aHalu3upyeMoH BOjJe B
MT/AM? BBIUUCJSIOT 110 QopMyJe

X1:01

rne C— maccoBasg KOHUEHTpalusa ¢(Topa, HaHAEHHass NO TpanyHpo-
BOYHOMY TpauKy mO BeJuuyuHe pF aHanu3upuyemon BOIHL
H nepeBeleHHass B MI/aM3 mo tabjavue mnepecyera.
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3a OKOHYATEJbHHH Pe3yJbTAaT aHaNH3a NPHHUMAIOT CpejiHee apud-
METHYECKOEe pPe3yJbTaTOB ABYX NapaJljeJIbHbIX Ofipe/ie/leHHH, AONYyCKae-
Mble pPacCXOXKJEHHUS MeXKJAYy KOTOPBIMH He JOJKHBI npeBniuatrs 109
NPH MacCOBOM KOHUEHTpPALHH (TOpa HA YPOBHE IpeaesbHO HAONYCTH-
MOH KOHIIEHTpPAaI[HH.

BriyHcseHus1 NpoBOAAT C TOYHOCTBHIO A0 ABYX 3HauallluX HUPD.

CxompuMocTh peayJabraTa aHaAuza (A) B NMpPOLEHTAX BBIYHCHAIOT
mo hopmyJie
2 (P1— Py)

P+ Py

rie P;— Gospuidii pesyabTaT H3 JABYX MNapaJJebHBIX ONpedeseHHH;
Py — MeHbIIuH pe3yJbTaT M3 ABYX MapaJjesbHBIX ONpeAeseHHi.

A=
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18.—6

0¢l

pF Mr/am3
2,02 0,18
2,00 g,19
4,98 0,20
4,96 0,21
4,94 0,22
4,92 0,23
4,90 g,24
4, 88 0,25
4,86 0,26
4,84 0,27
4,82 0,28
4,80 0,29
4,78 0,32
4,76 | (0,33
4,74 | 0,35

4,72
4,70
4,68
4,66
4,64

4,62

4,60

14,58

4,56
4,54
4,52
4,50
4,48

| 4,46

4,44

Mr/om?

0,36
0,38
0,40
0,4
0, 44
0,46
a, 48
0,50
0,52
0,55
0,57
0,60
0,63
0,66
0, 69

pF Mr/mam3
4,42 0, 72
4,40 | 0,76
4,38 0,79
4,36 | 0,83
4,34 | 0,87
4,32 0,92
4,30 | 0,95
4,28 1,00
4,26 1,05
424 | 1,09
4,22 1,15
4,20 1,20
4,18 1,26
4,16 1,31
| 4,14 1,38

TABNULA
nepecuera senwunHsl PF B mMr/amd ¢ropa

pF

412
4,10 |

4,08
4,06
4,04
4,02
4,00
3,98
3,96
3,94

3,92 |
3.90 |
3,88

3,86
3, 84

Mr/am3 pF

1,44 3,82
1,51 3, 80
1,58 3,78
1,65 3,76
1,73 3,74
1,81 3,72
1,90 3, 70
2,00 3,68
2,09 3, 66
2,19 3,64
2,28 3,62
2,39 3,60
2,50 3,08
2,62 | 3,06
2,76 3,54

Mr/om?3 pF
2,87 | 3,52
2,90 3, 50
3,15 | 3,48
3,41 | 3,46
3,46 | 3,44
3,63 | 3,42
3,80 | 3,40
3,97 | 3,38
4,16 | 3,36
4,35 | 3,34
4,56 | 3,32 |
4,77 | 3,30
4,99 | 3,28
5,23 | 3,26
5,47 | 3,24

Mr/am?

pF

5, 74
6, 00
6,29
g, 09
6, 83
7,22
7,06
7,9
8,30
8, 68
9,10
9,52
9,975
10,45
10,93

|

3,29
3,20
3,18
3,16
3,14
3,12
3,10
3,08
3,06
3,04
3,02
3,00

Mr/am?

11,46
11,99
12,96
13,15
13,78
14,42
15,09
15, 81
16,55
17,33
18,15
19,00
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