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MpeaucnoBue

Llenun, 0CHOBHbIE NPUHLMMBI U1 OCHOBHOW MOPSAOK NpoBeAeHusA paboT No MeXrocyaapCTBEHHOM CTaH-
paptusauum ycrtaHosneHnbl NOCT 1.0—92 «MexrocygapcrBeHHaa cuctema craHgaprtu3dauuum. OCHOBHblE
nonoxenusiy u MOCT 1.2—2009 «MexrocyaapcTBeHHas cuctema craHgaprusauyun. CtaHaaprbl MEXTOCy-
JapCTBEHHbIe, NpaBuUna u PEKOMEHAALIMM N0 MEXTOCYAapCTBEHHOW cTanaapTusauuu. Mpasuna pa3paboTku,
NPUHATUSA, NPUMEHEHUS, OBHOBNEHUSA U OTMEHDI»

CBeneHus o ctaHgapre

1 PASPABOTAH TlocypapCTBEeHHbIM  HayyHbiIM  ydypexaeHunem  BcepoCcuiickuM  HayyHO-
uccrnegoBareslbCkuM MHCTUTYTOM MULLIEBLIX apoOMaru3aTopoB, KUCNOT U Kpacutenen Poccuickon akageMmum
cenbcKoxo3smncTeeHHblx Hayk (THY BHUUIMAKK Poccenbxo3akagemum)

2 BHECEH $eaepanbHbIM areHTCTBOM N0 TEXHUYECKOMY PErynupoBaHMUIO U METPONorum

3 MPUHAT MexrocyaapCrBeHHbIM COBETOM MO CTaHAapTU3auuu, METPONOrMK u ceptudukayum (npo-
TOKON OT 25 nioHs 2014 r. Ne 45-2014)

3a NpUHATWE NPOroNocoBanu:

KpaTtkoe HaumeHoBaHUe CTpaHbl Mo Kopa ctpaHbl no MK CokpalleHHoe HauMeHOBaHWE HaLMOHaNbHOro opraHa
MK (MCO 3166) 004—97 (NCO 3166) 004—97 no cTaHgapTUsaumm

ApmeHus AM MunakoHoMUKM Pecnybnukmn ApMeHus

KasaxcraH KZ Foccrangapt Pecny6nuku Kasaxcrau

Kuprusus KG KblproiscraHgapr

Poccus RU Poccranpapt

TagxukncraH TJ TagxukcraHaapT

Y3abekucran Uz Y3crangapt

4 Mpukaszom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY perynupoBaHuio U MeTponorum ot 19 aery-
cta 2014 r. Ne 904-ct MexxrocygapcTBeHHblin ctangapt FOCT 32743—2014 BBeaeH B AeWCTBUE B Ka4ecTBe
HauuoHanbHoro craHgapra Poccunckon ®eaepaumm ¢ 01 ausapa 2016 r.

5 BBEJJEH BINEPBbIE

UHpopmayusa 06 UMEHEeHUsX K HacmosiuemMmy cmaH0apmy nybnukyemcs e exea200HOM uHgopmayu-
OHHOM yKa3amerne «HayuoHanbHble cmaH0apmbiy, a mexkcm usMeHeHull U NMoApasoK — 8 €XEeMECSYHOM
UHhopmayuoHHOM ykaldamerne «HayuoHaneHbie cmaHdapmbi». B cnydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosawie2o cmaHO0apma coomsemcemsyroujee yesedomrneHue 6ydem ornybrukoeaHo 8 exemecsy-
HOM UHOPMaUUOHHOM yka3damerse «HauuoHanbHble cmaHlapmbly. Coomeemcmeayowas UHgpopmayus,
yeel0omrieHUEe U MEeKCMb! pasmewiaromest makxe 8 UHGopMayUOHHOL cucmeme obujeao rnosb30eaHus — Ha
ochuyuanbHom calime ®edepanbHO20 azeHmemea o MEexXHUYEeCKOMY pe2ynuposaHulo U mMemposoauu e
cemu ViHmepHem

© CraHgapTtuHdopm, 2015

B Poccuiickon depepauum HaCTOALWMIA CTAHAAPT HE MOXET ObITb MOMHOCTLIO UMM YaCTUYHO BOCMPO-
U3BEllEH, TUPaAXUPOBAH U pacnpoCTpaHeH B KayecTBe oduumanbHoro uspaHus 6es3 paspewenus dege-
pPanbHOro areHTCTBa N0 TEXHUYECKOMY PETYIIMPOBAHUIO U METPONOrMK
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MEXTITOCYOAPCTIBTEHHTUB A CTAHAAPT

AOBABKU MNMULLIEBbLIE

MeTog nOTeHUMOMETPUYECKOTO onpeaerieHUsi IMMOHHOM KUCIOThI
M UMTPaT-UOHOB B KOMIJIEKCHLIX NMUILEBLIX [OGaBKaX

Food additives. Method of potentiometric determining of citric acid
and citric ions in the complex food additives

Hata BBeaenns — 2016—01—01

1 O6nactb npuMeHeHUs

HacTosiLymil CTaHAApPT PacnpPOCTPAHAETCS HA KOMMMEKCHbIE MULLEBbIe 406aBKK, CoaepXalLme MMMOH-
Hyto kucnoty (E330) u ee Hatpuessie (E331), kanuesble (E332) u kanbumesbie (E333) conu, n ycraHaenu-
BaeT MOTEHLMOMETPUYECKUIl METOA OMPEAEeNeHNst MACCOBbIX KOHLEHTPALMIA LMTPAT-MOHOB M MUMOHHOM
KMCIOTbI B KOMMIIEKCHBIX MULLEBbIX A06aBKax B AvanasoHe uamepehuii ot 1-10° go 1-10° riam’.

2 HopmaTuBHbIe CCbIFNKU

B HacrosiLeM cTaHaapTe UCNONb30BaHbl HOPMATMBHLIE CCLINIKM HA CREAYIOLLUE MEXTOCYAapCTBEH-
Hbl€ CTaHZapTblI:

FOCT 12.0.004-90 CucrtemMa craHpgapToB 6esonacHocTu Tpyaa. OpraHusaums o6ydeHus 6e3onacHo-
ctu Tpyaa. O6Lme nonoxeHus

FOCT 12.1.004-91 Cuctema cTaHgaptoB 6e3onacHoctu Tpyaa. MoxapHaa 6e3onacHocTb. Obwme
TpeboBaHus

FOCT 12.1.005-88 Cuctema craHaaptoB GesonacHoctu Tpyaa. ObLiue caHUTapHO-TUTMEHUYeckne
TpeboBaHus k BO34yxy paboyeii 30HbI

rOCT 12.1.007-76 Cucrtema crangaptos 6esonacHocTu Tpyaa. BpeaHole Bewjectsa. Knaccudmka-
uma n obwme TpeboeaHus GesonacHoOCTH

FOCT 12.2.007.0-75 Cuctema craHaaptoB OesonacHoCTW Tpyaa. Msgenusi anekTpoTexHuueckue.
O6wue TpeboBaHusi 6e30nNacHoOCTH

FOCT 12.4.009-83 Cuctema craHgaptoB 6esonacHocTu Tpyga. lMokapHas TexHMKa ANs 3alyThbl
06bekToB. OCHOBHbIE BUAbI. PazMeLleHune u obcnyxuBaHue

FOCT 12.4.021-75 Cuctema craHgapToB 6e3onacHocTu Tpyaa. CUCTEMbl BEHTUNSALMOHHBbIE. ObLmne
TpeboBaHus

FOCT 12.4.103-83 Cucrema ctangaptoB 6esonacHoctTu Tpyaa. Oaexaa cneuuanbHas 3aluuTHas,
cpefcTBa MHAUBMAYaNbHOW 3aluThbl HOT U pyk. Knaccudukauus

FOCT OIML R 76-1-2011 lNocyaapctBeHHas cuctema obecneyeHuss eaqMHCTBA uaMepeHuii. Becbl He-
aBTOMAaTMYECKOro geictaus. Yactb 1. MeTponorndeckue u TexHudeckme Tpebosanus. McnbitaHus

FOCT 908-2004 Kucnorta numoHHaa MoHorugpar nuiiesas. TexHu4eckue ycnosus

FOCT 1770-74 (UCO 1042-83, NCO 4788-80) Nocyna mepHaa nabopaTopHas creknsHHasa. Liwnuu-
Zpbl, MEH3YPKK, KONGbI, Npobupkn. ObLume TEXHUYECKUE YCNOBUSA

FOCT 4204—77 PeakTtubl. Kucnora cepHas. TexHuyeckue ycnosusi

FOCT 4233-77 PeakTuBbl. HaTpuii xnopucTblid. TEXHUYECKUE YCNOBUSA

FOCT 4234-77 PeakTtubl. Kanui xnopuctblil. TeXHUYECKUe ycnoeus

FOCT 4328-77 PeakTtuebl. Hatpusa ruapookucb. TeXHWYeckue ycnoBus

FOCT 6709-72 Boga guctTunnmpoBaHHas. TEXHUYECKUE yCroBus

FOCT 12026-76 bymara counbTpoBansHas nabopatopHasa. TexHu4eckue ycroBus

FOCT 14919-83 OneKkTponnuTbl, SNEKTPONSIUTKA W >XapouHble anekTpowkadbl ObiToBble. O6LME
TEXHUYECKUE YCNOBUSA

FOCT 25336-82 Mocyaa 1 o6opynoBaHue nabopaTtopHbie CTEKNSHHbIE. TUMNbl, OCHOBHbIE NapaMeTpbl
u pasmepsbl

M3paHue oduuymanbHoe
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FOCT 25794.1-83 PeaktuBbl. MeToAbl MNPUrOTOBIIEHUSA TUTPOBAHHLIX PacTBOPOB ANA KWUCMOTHO-
OCHOBHOIO TUTPOBAHMUS

FOCT 27752-88 Yacbl 2neKTPOHHO-MEXaHWYeCKUe KBapLeBble HaCTOSbHble, HACTEeHHble W Yacbl-
OyaunbHukn. OBLUMe TEXHUYECKME YCIOBUA

FOCT 28498-90 TepMOMETPbI XMAKOCTHbIE CTEKNSAHHbIE. OOLWMe TexHu4Yeckme TpebosaHus. Metoabl
UCNbITaHUN

FOCT 29227-91 (MCO 835-1-81) Nocyna nabopatopHasa creknsAHHasn. [unetkn rpagyupoBaHHbIE.
Yactb 1. Obwme TpeboBaHus

MpuMeyaHue — lNpu NONbL3OBaHWN HACTOALWMM CTaHAAPTOM Lienecoobpa3Ho NpoBepUTb JelcTBUE CCbl-
NOYHBLIX CTaHAapPTOB B WHGOPMaLMOHHOM cucTeMe OBLLEero Nomnb3oBaHWUsA — Ha oduLuarnbHoOM calite defepalbHoro
areHTCTBa Mo TEXHUYECKOMY PEeryrivpoBaHuio 1 METPOSIOTUM B CETU VIHTEPHET UMK Mo exerofHoMy UHOPMaLMOHHOMY
yKasaTento «HalMoHanbHbIe CTaHAapThI», KOTOphIA onyBrnKoBaH Mo COCTOSIHUIO Ha 1 SHBapsi TeKyLUero roga, v no Bbl-
nyckam eXeMecsYHOro MHPOPMaLMOHHOrO ykasaTens «HaluoHanbHele cTaHgapThi» 3a TeKyLuii rog. Ecnn cChinoYHbIi
CTaHAapT 3aMeHeH (M3MEHEH), TO Mpy Norb3oBaHWUN HaCTOSLMM CTaHAApPTOM criefyeT PyKOBOZLCTBOBATLCA 3aMeHs o~
MM (M3MeHeHHBIM) CTaHAapToM. ECnU cChINOYHbIA CTaHAapT OTMeHeH Ge3 3aMeHbl, TO MOMOXeHUE, B KOTOPOM AaHa
CChINKa Ha Hero, MPYMeHSIETCS B YacTy, He 3aTparusatoLLei 3Ty CCbInKy.

3 OT160p Npob

Ot60p npo6 — no FOCT 908.
4 Tpe6oBaHua 6e3onacHOCTU

4.1 Mpu BbINONHEHUM aHanNM30B HeoGXxoaMMo cobnoaatb TpeboBaHMs TEXHUKM ©e30nMacHOCTM npu
pabote ¢ xumuyeckumu peaktusamu no F'OCT 12.1.007 n FOCT 12.4.103.

4.2 lMomelyeHne, B KOTOPOM MPOBOAAT aHanusbl, AOKHO ObiTb 000OpyAoBaHO 0OOLWEN NPUTOYHO-
BbITSDKHOW BeHTUnauuein no MOCT 12.4.021.

4.3 3nekTpobesonacHoCTb nNpu paboTte ¢ anekTpoycTtaHoBkamu — no FOCT 12.2.007.0.

4.4 OpraHu3auus o0yy4eHus paboTatowmx 6esonacHocTn Tpyaa — no MOCT 12.0.004.

4.5 MomeLyeHne nabopatopun AOMKHO COOTBETCTBOBATL TpeboBaHUAM noxxapHoi 6e3onacHOCTU No
FOCT 12.1.004 1 umeTb cpeacTtea noxapoTtyweHus no FNOCT 12.4.009.

4.6 CopepxxaHue BpeaHbIX BeLLECTB B BO3ayxe paboueil 30Hbl HE AOIDKHO MpeBbILATL HOPM, yCTa-
HoBneHHblix MOCT 12.1.005.

5 MeTtop aHanusa

5.1 CywHOCTb MeTOoAa

MeToa NOTEHLUMOMETPUYECKOTO ONpeAeneHust MIMMOHHOW KUCAOTbl U LUTPaT-UOHOB B KOMMIEKCHBIX
nuLLeBbix 4o0aBKax OCHOBAH Ha CNOCOGHOCTU SNEKTPOXUMUYECKOTO AaTYMKa — LUTPaT-CENEKTUBHOIO 3Mek-
Tpoaa (C XXMAKOCTHbIM BHYTPEHHUM 3aMOSIHEHMEM) — pearMpoBaTb TOMBbKO HA NOTEeHuuanonpeaensoowme
WOHbI B CITOXKHbIX M0 COCTaBY BOAHLIX pacTBOpax B NPUCYTCTBUU APYrMX NOHOB.

B xoae aHanusa npotekaeT cneayowas peakuus

CsHsO7 (NMMOHHaga kucnoTta) ¢ > CeHsO7” (umuTpat-uoH) + 3H" (on Bogopoga). (1)

LiuTpaT-cenekTuBHbIiN 3NeKTPOA NO3BONSET ONpeAenuTb MONSIPHYIO KOHLEHTPaLUMIO LUTPaT-uOHOB B
pacreope. MonsIpHYI0 KOHLEHTPaLUIO MIMMOHHOW KMCNOTbLI onpeaensoT no peakuyuu (1).

MewaowmmMmn ABRASIOTCA aueTaT-uoHbl, XA0PUA-UOHbI, HUTPAT-UOHBI, BPOMUA-UOHLI. CTeneHb BRUs-
HUA MeLaLWnX MOHOB onpeaensaeTcsa koadyduuneHtom cenektuBHocTu K. Yem meHblue K, TEM Bblllie U3-
OGupaTenbHOCTb 3NeKTpoaa K LuTpaT-moHam. LiutpaTt-uoHbl MOXHO onpegensts npu 100-kpaTHOM u3bbiTke
auerar-uoHos (K = 10'2), npu 10-kpaTHOM U36bITKE Xnopua-uoHoB (K = 10’1), 60-kpaTHOM U30bITKE HUTpAT-
noHos (K = 0,6). MpucyrcTtBue GpoMua-MOHOB HexenatenbHo (K = 2).

5.2 YcnoBua npoBeaeHus aHanu3sa

5.2.1 Mpu noaroToBke U NPOBEAEHUM aHanu3a AODKHbI ObITb COGNIOAEHbI Cneayiowme yCrnoBus:

- TeMNEepPaTypa OKPY>KAIOLLIETO BO3AYXA... ... cuuueeenneenineeniineernaeeennaeeens ot 15°C po 25°C;
- AvanasoH pabo4ux TemnepaTyp aHanu3upyemMbIx pacTBopos ............0T 5 °C go 35°C;
- HANPSDKEHNE B BNEKTPOCETU ... eveeereeinaneeineeneneeeneeeennnnneeeenn ... 220 B;
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- HACTOTA TOKA B ONTEKTPOCET ... .uuvi et vet s ves vanean e aee een e eean e anns oT 49 go 51 lu;

- PaBoYas 0BNACTD PH......ivti et e e e e ot 5,510 7,5 ea.pH.

5.2.2 Tpe6oBaHusA k kBanudukauum oneparopa

K npoBeaeHU0 aHan1M3oB AOMYCKaKTCA CNeLUManucTbl, M3y4nBLUME METOAUKY U NpoLueaLune obyyeHune
ansa paboTsl Ha Nnpubopax U UHCTPYKTaXK N0 TEXHWKE GE30MacHOCTK.

5.3 CpeacTBa M3MepeHuii, BcnomoraTenbHoe o6opynoBaHue U ycTpoicTBa, nocyaa, marepuma-
Jbl U peakTUBbI

Becbl HeaBTOMaTuueckoro aencteua no NOCT OIML R 76-1 cneuuansHOro knacca ¢ npeaenamu
gonyckaemoi abconoTHoun norpewuHocTu + 0,0005 r.

Becbl HeaBTomaTtuueckoro gencteua no MOCT OIML R 76-1 cneuyumanbHoro knacca ¢ npeaenamu
aonyckaemowu aGconoTHOI norpewwHocTn £ 0,01 .

TepMOMETP XUAKOCTHLIN CTEKNSAHHBLIA C AuanasoHoM usMmepeHus Temnepatypol oT 0°C ao 100 °C,
LeHoi aeneHus wkanol 1 °C no FOCT 28498.

Yacbl 3neKTpOHHO-MexaHu4eckue keapuessie no NFOCT 27752.

pH-MeTp-MUNNMBONLTMETP-MOHOMEP C BXOAHbIM CONPOTUBIIEHUEM HE MEHee 10°0omc AnanasoHOM
usmepenuii pH ot 0 oo 14, OKMCNUTENBHO-BOCCTAHOBUTENBHOIO NOTEHUMana ot MuHyc 999,9 no 999,9, ot
MUHYC 1999 o muHyc 1000, ot 1000 go 1999, npegenamu fONyckaemon OCHOBHON aBCOMIOTHOW NOrpeLUHo-
¢t namepenus pH £ 0,05 u okucCnNUTENBLHO-BOCCTAHOBUTENBHOIO NoTeHunana + 1,0.

OneKTpoa UMTpaT-CeNneKkTUBHbIN (C XUAKOCTHLIM BHyTg)eHHMM 3anofIHeHMeM) C AnanasoHoM onpeae-
nAeMbIX MOMSAPHbIX KOHLUEHTpauui uuMtpaTt-uoHoB ot 1°10° go 110" Monb/amM®, 3HaueHnem noteHyuana
(350 + 250) mB B pacTBOpe UMTpaTa HaTPUS KOHLEHTpaLuei 1'10” monb/am®, ANEKTPUIECKUM CONPOTHUBIIE-
HueM npu Temneparype (20 + 5) °C He Gonee 2:10% Om.

OnekTpoa BCrnomoraTenbHblii 1abopaTopHbIA XNOPCepPeBPAHHLIN UMK C CONEBLIM MOCTUKOM C JMnek-
TPUYECKUM CONpPOTUBNEHMEM npu Temnepatype 0 °C He Gonee 2:10% Om, CKOpPOCTbIO UCTEYEHUA pacTeopa
XNOPUCTOrO Karnus 4epes SneKTPONMMTUYECKUIA KIoJ anekTpoaa npu Temnepatype (20+5)°C ot 0,3 ao
3,5 oM/CyT.

Snekrponnutka 6bitoBast no FOCT 14919.

MeLuanka marHuTHas.

Kon6bl mepHble 1—-100(500, 1000)-2 no FOCT 1770.

CrakaHbl cteknsiiHble B(H)-1-100, B(H)-1-250 no FOCT 25336.

Munetku 4—1—1-1 no FOCT 29227.

Unnuuap mepHbii 1-100-1 no MOCT 1770.

Manoyku CTeknsiHHbIE C OMJABIIEHHBIM KOHLIOM.

Bymara cpunbTpoBansHasa nabopartopHas no FOCT 12026.

Kanwuit xnopuctbii no NOCT 4234.

Hatpun xnopuctbinn no FOCT 4233.

Hatpuit NMMOHHOKMCHIbIN TpeX3aMeLLEHHbIN NUWEBON 2-BOAHbLIN (UMTPAT HaTPUS) C MaccoBOW Aonen
OCHOBHOrO BeLecTBa He MeHee 99 %.

Hatpua rugpookuce no NOCT 4328, x. u.

Kucnota cepHas nnotHocTbio 1,83 r/cm® no FOCT 4204, x. u.

Boaa aucrunnuposanHas no FOCT 6709.

JonyckaeTcsi npuUMeHeHue ApYrMX CPeAcTB W3MEpeHui, BcrnomoratenbHoro obopyaoBaHusi W
YCTPOMWCTB, MaTtepuanoB U NOCYAbl, HE YCTYNaIOLMX BbILLIEYKA3aHHBIM NO METPONOrMYECKUM U TEXHUYECKUM
Xapakrepuctukam u obecrneumBaiox HeOBX0AMMYI0 TOYHOCTb U3MEPEHUSA, a TaKkKe PeakTUBOB, MO Kaue-
CTBY HE XYK€ BblLLIEYKa3aHHbIX.

5.4 NMoaroToBKa K aHanusy

5.4.1 TMpuroTtoBrneHue MUCXOOQHOTO pacTBOpPa LUTPaTa HATPUA MOSMAPHOW KOHLEHTpaLUM
¢ (Na;C¢Hs07) = 0,1 monb/am?

B npeaBapuTensHO B3BELUEHHOM CTEKNAHHOM CTakaHe BMecTUMocTbio 100 cm® B3sewumBalor 2,94 r
uuTpaTa HaTpusi Tpex3aMeLUeHHOro 2-BOJAHOr0, pacTBOPAIOT B AUCTUINIMPOBAHHOW BOAE, 3aTeM Konuue-
CTBEHHO NMEPEHOCHAT B MEPHYI0 konby Bmectumoctbio 100 cM® n goBoaAT 06beM AUCTUNNIMPOBAHHON BOJOM
[0 METKM.

CpoOK XpaHeHus1 pacTBOpa B NMIOTHO 3aKPbITOI €MKOCTM B ycrnoBusx no 5.2.1 — He 6onee 1 mec.

5.4.2 NMpuroTtoBneHue HaCcbIWEHHOro Npu TeMneparype 20 °C pacteopa xrnopucToro Kanus

B npeaBaputensHO B3BELWEHHOM CTEKMSAHHOM CTakaHe BMeCTMMOCTbIo 250 cvm® BaBewwmBalot 160,00 r
XNOPUCTOTO Kanusi, pacTBOPSIIOT B AUCTUIINIMPOBAHHONW BOAE, 3aTEM KONMYECTBEHHO NMEPEHOCAT B MEPHYIO

3
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konby BmecTuMocTbio 500 cm® n goBoaAaT 06bEM pacTBopa AUCTUNNUPOBAHHON BOAOK A0 meTku. Konby ¢
PacTBOPOM CTaBAT Ha 9NEKTPONNUTKY, AOBOAAT PACTBOP A0 KUMEHUS U KUNATAT OT 5 40 10 MUH A0 NOMHOroO
pacTBOPEHMS KPUCTAaNMoB XMOPUCTOro Kanus. Pacteop oxnaxgatoTt o temnepatypbl 20 °C. NMocne oxna-
XKOEHMA Ha AHEe KONnObl BbIMaAyT KpUCTANIbl XNOPUCTOrO Kanus.

CpoK XpaHeHUs pacTBOpa B MJIOTHO 3aKPbITOW EMKOCTU B ycrioBusax no 5.2.1 — He Gonee 1 mec.

5.4.3 MpuroToBneHue pacTBopa XNMOPUCTOro Kanua ¢ MacCOBOW KOHLIeHTpauuein 250 r/gm®

B npeaBaputensHO B3BELLUEHHOM CTEKNAHHOM CTakaHe BMecTuMocTbio 100 cm® B3sewuusatot 25,00 r
XIOPUCTOrO Kanus, pacTBOPSAOT B AUCTUINMPOBAHHOW BOAE, 3aTEM KONMMYECTBEHHO MEPEHOCHAT B MEPHYIO
konby BMecTumocTbio 100 cM® n foBOAST 06bEM pacTBOpa AUCTUNIMPOBAHHOW BOAON A0 METKM.

CpoK XpaHeHus pacTBopa B MSIOTHO 3aKPbITON EMKOCTH B ycrioBusix no 5.2.1 — He 6onee 1 mec.

54.4 I'IpurOTOBneHue pacTeBopa CEepHOM KUCNOThbI MONAPHOWN KOHLUEeHTpauum
¢ (1/2H,80,) =0,1 monb/am’

PacTtBOop CepHON KUCNOTbl MONAPHOM KOHUeHTpauuun ¢ (1/2 H,SO,) = 0,1 MOMb/AM®  FOTOBSIT MO
FOCT 25794 1.

CpoK XpaHeHusi pacTtBopa B CTEKNAHHOM cocyae B ycrnosusax no 5.2.1 — He 6onee 6 mec.

5.4.5 I'IpurOTOBneHue pacTBopa rmapooKucuU HaTpusa MOJIAPHON KOHLEHTpauumn
¢ (NaOH) =0,1 monb/am®

PactBop ruapookucu HaTpua MONAPHOW KoHUeHTpauuum c¢ (NaOH) = 0,1 MOMb/AM®  FOTOBST MO
FOCT 25794 1.

CpoOK XpaHeHuWs pacTBOpa B CTEKNAHHOM COCYAe B YCNoBusx no 5.2.1— He bonee 6 mec.

5.4.6 MpurotoBneHue rpagyMpoBOYHbIX PACTBOPOB LMTpaTa HaTpuaA

Ona nocTpoeHus rpagyvpoBOYHOrO rpaduka ucrnonb3yloT rpagyupoBOYHbIE PaCTBOPHI ,uurpara
HaTpusi MonﬂpHom KOHLleHTpaLWIVI ¢ (Nas;CgHs07) = 0,1 monb/am®, 0,01 mons/am®, 0,001 monb/am>, 0,0001
Monb/p,M 1 0,00001 MOsb/aAM’.

MpagyvpoBOYHbIE PACTBOPbLI LUTpaTa HaTpusi rOTOBAT NOCNeAoBaTenbHbIM AECATMKPATHLIM pa3bas-
fleHUeM MCXOQHOro pacTeopa uuTparta HaTpua MonspHoi koHueHTpauuu ¢ (NasCgHsO7) = 0,1 monb/am3,
MPUrOTOBIEHHOrO Mo 5.4.1, AUCTUNNMPOBaHHON BOAONW. 3HayeHue pH rpagyMpoBOYHbIX pacTBOPOB U3MeEpS-
0T pH-MeTpoMm 1 goBoaAT Ao 6 ea. pH JobaBnasa no kannsgMm pacTtBOp CEPHON KUCMNOTbI MONSIPHON KOHLEH-
Tpauuu ¢ (1/2 H,SO4) = 0,1 monb/am’ (cm. 5.4.4).

5.4.7 I'IperTOBneHue pacTBopa XJIOPUCTOrO  HATPUA  MOJIIPHOW  KOHUEHTpauuu
¢ (NacCl) = 0,005 Monb/p,M

B npeaBaputenbHO B3BELUEHHOM CTEKNAHHOM CTakaHe BMecTUMOCTbIo 100 cm® B3sewmsaiot 0,2923 r
XJIOPUCTOrO HaTpusl, pacTBOPSAIOT B AUCTUIINIMPOBAHHOW BOAE, 3aTEM KONMYECTBEHHO NEPEHOCAT B MEPHYIO
kon6y BmectumocTbio 1000 cm?® u oBOAAT 06BEM PACTBOPA AUCTUNNMPOBAHHOW BOAOW A0 METKU.

CpOK XpaHEHUsi pacTBOpa B NMIOTHO 3aKPbITON €MKOCTH nNpu Temnepatype ot 15 °C go 25 °C — He 6o-
nee 1 mec.

5.4.8 NMogroroBka Kk paboTe LUTPAT-CENEKTUBHOTO INEKTPOAA (C XXUAKOCTHBIM BHYTPEHHUM 3a-
NOSIHEHUEM)

5.4.8.1 N3BnekaloT BHYTPEHHNIA 9NEKTPOA CpaBHEHUA. 3anONHAIT UMTPaT-CENEKTUBHbLIN SNEKTPOA C
NOMOLLIO rPaAYMPOBAHHOM NUNETKU BMECTUMOCTbIO 1 cM® 1-ro Knacca TOYHOCTH pacnaopom B KONuU4ecTee
ot 1,0 #0 1,5 cM°, coAepxaLLm LMTpaT HanMFI C KOHUeHTpauuen 0,01 Monb/AM® (cm. 5.4.6) n xnopuctoro
HaTpus C KOoHUeHTpauuen 0,005 Monb/p,M (cMm. 5.4.7) B cooTHOWEHUKU (1:1). YcTaHaBnNuBalOT BHYTPEHHWUIA
3NEeKTpoA CpaBHEHUS. SameHy BHYTPEHHErO pacTBopa PEKOMEHAYETCA NPOU3BOAUTL HE pexe, YeM OAUH pas3
B LWECTb MECSILEB.

5.4.8.2 BbiMauMBaloT LIUTPAT-CENEKTUBHbLIN anekTpo He MeHee 1 cyT B 0,01 MOnb/]:lM pacTeope uuT-
parta HaTpus (cm. 5.4.6).

5.4.8.3 lMocne BbIMauUMBaHUA UUTPAT-CENEKTUBHLIA 3NEKTPOA TLATENbHO OTMLIBAKOT AUCTUNNAUPO-
BAHHOW BOAOW /10 BO3MOXXHO Bomnee BbICOKOro 3HaYE€HUs1 aNeKTPOAHOro noTeHuuana 600 mB.

5.4.8.4 Tpu yacTOM UCNOMbL30BAHUK LUTPAT-CENEKTUBHOIO 3MEKTPOAa NMOArOTOBKY K paboTe HauuHa-
10T HEMOCPEACTBEHHO C TLATENbLHOW OTMbLIBKM 3MeKTpoAa AUCTUINMPOBAHHON BoAoOW 6e3 3amaymBaHuA B
pacTBope uuTpara HaTpusl.

5.4.8.5 Uutpar- CeﬂeKTMBHbIM 3NEKTPOA XPaHAT B pacTBOpe uUMTpara HaTpuUs KOHLEHTpauuen
¢ (Na3zCsHs07) = 0,01 Monb/am’, npuroToBneHHoro no 5.4.6. Ecnu nepepbiB B pabote cocraBnset 6onee 5
CYT, TO IMEKTPOA CNeAyeT XPaHUTb B CyXOM MECTe.

5.4.9 NMoagroroBka K paboTe BCNOMOratTesibHOro y1labopaTopHOro XsiopcepedpaHOro anekrpoaa

5.4.9.1 OCTOPO>XHO BbIBUHYMBAIOT NPOOKY anekTpoaa. Yepes 3anMBoYyHOE OTBEPCTUE NPOMbIBAIOT NO-
NOCTb 9NEKTPOAA AUCTUNIIMPOBAHHOW BOAOW U 3anMBAIOT C NOMOLLLIO IPAAyUPOBAHHOM NUNETKM BMECTUMO-
CcTbio 1 cMm® 1-ro Knacca ToYHOCTH HaCbILWEHHbIM Npu Temnepartype 20 °C paCTBOPOM XIOPUCTOrO Kanusa (CMm.
5.4.2) [ansa uamepeHuit npu Temnepartype Hwke 5 °C anekTpoa 3anonHsaIT pacTBOPOM XMOPUCTONO Kanus ¢
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MacCcoBOW KOHUeHTpauuen 250 r/gm® (cM. 5.4.3). Boiaep>XMBaloT 9MEKTPO/ B HACKILLEHHOM pacTBoOpe XNopu-
CTOrO Kanus B Te4eHue 48 4.

5.4.9.2 YpoBeHb pacTBOpa B 3NEKTPoAe AOMKEH ObITh BbILLE YPOBHSI pacTBOPA B SUEHKE C KOHTPONU-
pyembiM pacTBOpoM. B npouecce noaroToBkU U M3MepeHui npodka AomkHa ObiTh yaaneHa.

5.4.9.3 MNpy pe3KkoM YMEHbLLLUEHMU UCTEUYEHUSA MONIOCTb ANEKTPoAa NPOMbLIBAIOT AUCTUIIIMPOBAHHOW
BOAON W 3aNONHAIOT B COOTBETCTBUU C 5.4.9.1. KUNATAT B AUCTUNNUPOBAHHOW BOAE B TeyeHue 20 MUH HUX-
HIOIO 4acCTb 3NEKTPOAA — IMNEKTPONIUTUYECKUIA KITIOY.

5.4.9.4 B npomexyTkax Mexay USMEepeHUsMU IMEKTPOL XPaHAT 3anosiHeHHbIM HACbILLEHHbIM pPacTBo-
poM xnopuctoro kanua (cMm. 5.4.2). MNMpu ANMTENLHOM XpaHEeHUU U3 MOJIOCTM ANEeKTPoAa YAANSIOT HAChILEH-
HbIli PaCTBOP XMOPUCTOrO Kanus, NPOMbIBAIOT AUCTUIINIMPOBAHHOW BOAOW, BLICYLUMBAIOT, 3aKPLIBAIOT Npo6-
KON U XPAHAT B YNAaKOBOYHOM KOpOOKe.

5.4.10 NocTpoeHune rpaaympoBOYHOro rpaduka

5.4.10.1 NoarotasnuealoT pH-MeTP-MUNNUBONLTMETP-UOHOMED W NEKTPOAbI B COOTBETCTBUU C MH-
CTPYKUMAMM NO 3KcnayaTauum npubopa n anekTpoaos.

54102 B I'IﬂTI: CTEKIMSAHHbIX CTakaHOB BMECTUMOCTbIO 100 cM® C NMOMOLLbLI0O MEPHOro UunuHApa
HanuBaloT no 50 CM° rPafyMpPOBOYHbIX PACTBOPOB LIMTPATa HATPUS: NEPBbIA CTAKAH — MOMAPHON KOHLIEH-

Tpauuu ¢ (NazC¢Hs0O7) = 0,00001 monb/am?, BTOPOW crakaH - MOJISAPHOM KOHLIeHTpauuu
¢ (Na;CsHs07) = 0,0001 MOJ'II:/.D.M3 TpeTuin cTakaH - MOJISIPHOW KOHLIEHTpaLuu
¢ (NazCsHsO7) = 0,001 MOJ1b/,£|,M YyeTBepThIi cTakaH - MOISIPHOM KOHueHTpauuu

¢ (NazCgH507) = 0,01 MOMb/AM® U MATBINA CTAKaH — MonsipHoW KoHueHTpauun ¢ (NazCsHsO7) = 0,1 Monb/,uM
B kaxgblii cTakaH nocneaoBaTenbHO NMOMELUAIOT LMTPaT-CeNeKTUBHbIN 3NekTpoa (C XXMAKOCTHbIM BHYTPEH-
HWMM 3anofiHEHNEM) U BCMOMOraTenbHbI NabopaTopHbIN XnopcepedpsiHbIi 3NeKTpoa (He NMPOoMbIBan Jnek-
TPOAbI Nepes KakabiM U3MEePEeHUeM), U NpU NOCTOAAHHOM NEePEeMELUMBAHUM, UCTIONb3Yst MAarHUTHYIO MELIanKy
C (PUKCMPOBAHHOW CKOPOCTbLIO, B TEYEHWE 2 MUH NPOBOAAT U3MEPEHME NOTeHUuMana anekrpoaa. Mamepexus
BbIMOJIHAIOT HE MEHee Tpex pa3. Ha 0CHOBaHUM NONYYEHHbIX PE3yNnbTaToOB CTPOAT FPaAyUuPOBOYHYIO KPUBYIO,
oTknagbiBasi Ha ocu abeumcc ¢ norapuPMUUECKUMU AENeHUsIMU CoAepXaHue uuTpaT-uoHa (Monb: 10'3)
BBEAEHHOrO C rpagynpoBOYHbLIMM PACTBOPAMM, a8 HA OCU OPAMHAT — 3HAYEHUE INEKTPOAHOro NoTeHumana B
MUININUBOMbTAX.

MpagynMpoBOYHYIO KPUBYIO HEOOXOAMMO NPOBEPATL KaXAbl pa3 nepea pabotoun no p,BgM rpagyvpo-
BOYHbIM pacTBopam no 5.4.6 ¢ MONAPHON KOHUEHTpauuen uutpat-uoHos 0,01 n 0,001 monb/am™.

5.4.11 NoaroToBKa NPooGkLI

5.4.11.1 B npeaBapuTenbHO B3BELLEHHOM CTEKNAHHOM CTakaHe BMeCcTUMOCTbIo 100 cm? B3BeLLmMBaloT
10,0 r aHanu3mpyemoin npoBbl KOMMIEKCHOW NUWeBon ao6aBku, pacTBOPAIOT B AUCTUNNMPOBAHHON BOJE,
3aTeM KONMMYeCTBEHHO MepeHOCHAT B MepHylo konby BMmectumocTtbio 100 cm® u goBoasat o6vem pacrBopa
ANCTUNMMPOBAHHONW BOAON A0 METKU. MyTHbIE pacTBOpbI Nepea nNposBeaeHneM aHanusa uUnbTPyIoT Yepes
dunbTpoBanbLHyo bymary.

5.4.11.2 Ona aHanu3a roToBsT pacTtBopbl aHanusupyemou npobbl NocneaoBaTenbHbIM AecATUKpaT-
HblM pa3baBneHMemM UCXO4HOro pacTeopa I'Ip05bl NPUroToBReHHOro no 5.4.11.1, 40 MaccoBoW KOHLEHTpa-
umn 10,0; 1,0; 0,1; 0,01; 0,001; 0,0001 r/,qM ANCTUNNNPOBAHHON BOAOW. 3HayeHne pH aHanusanpyembix
pacTBOpoB M3MepAT pH-MeTpoM U foBoasaT Ao 6 en. pH [obasnsa No KannsiM pacTBOP CEPHOW KUCHOTHI
MONSIPHON KOHUeHTpauun ¢ (1/2 H2$O4) 0,1 monb/aM® unu pacTBOPOM IMAPOOKUCU HATPUSI MONSPHOW
KoHueHTpauumn ¢ (NaOH) = 0,1 MOINb/aM°.

5.5 NMpoBeneHune aHanusa

B LUECTb CTEKMSAHHLIX CTaKaHOB BMECTUMOCTbIO 100 cM® C NOMOLLbIO MEPHOTO LIMITMHAPA HanuBaioT no
50 cm® pacTteopa aHanuampyemom npoobbi Maccosou KOHUeHTpauuu 0,0001; 0,001; 0,01; 0,1; 1,0; 10,0 r/am’.
B pactBOp maccoBoi koHueHTpauun 0,0001 r/,qM NOMELLIAIOT LMUTPAT-CENEKTUBHLIN aNeKTpoa (C XMAKOCT-
HbIM BHYTPEHHWUM 3anofiHEHWEM) U BCOMOraTenbHbli NabopaTopHbii XxnopcepebpsiHbIA 3NeKTpoa U Npu
MOCTOSAHHOM MEepeMELUMBAHUM C NMOMOLLbI0 MAarHUTHON MeLUankm ¢ PMKCUPOBAHHON CKOPOCTLIO B TEYEHUe
2 MUH NPOBOAAT M3MEPEHME NOTEHLMana anekTpoaa. 3atem nocneaosBaTenbHO NPOBOAAT U3MEpPEHUE No-
TeHUyMana anekTpoaa B pacTBopax OT MEHbLUEe MOMAPHON KOHLEHTpauun Kk GonbLuei, He NPOMbIBas dnek-
TpoAkl Nepea KaabiM UBMEPEHUEM.

Mo rpagympoBOYHON KPUBOW HaxXoAAT COAepXXaHMe UUTpaT-uoHoB (MONb 10~ 3) B 1am pacrtBopa aHa-
nU3MpyemMon npoool.

5.6 ObpaGoTka u ochopmMmrneHune pesynbraToB aHanusa

5.6.1 MaccoByl0 KOHLEHTPALMIO LUTPaAT-MOHOB B aHanu3upyemoi npobe X, r/AM®, BBIMUCASIOT MO
dopmyne
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Xi=C3FM , 2
Cz; — MonsipHasi KOHUEHTpauusi UMTPaT-WOHOB B pacTBope npoObl, onpeaeneHHas no rpaduky,
Monb/am®;
F — chakTop pasBegeHuss aHanusmpyemon npodbl, pacCUUTaHHbIN Kak OTHOLUEHWe o0bema pa3BeaeH-
HOW npoBbl (cM. 5.4.11.2) k 0ObEMY, B3ATOMY AnA pazeaeHus (CM. 5.4.11.1);
M — monsipHaa macca uutpat-uoHa; M= 189 r/monb.

5.6.1.1 KOHTPOMb TOYHOCTK pe3ynbTaToB aHanum3a
3a OKOHYaTenbHblii pesynbTart ,ananusa  npuHumMarot cpegHeapudMeTMYecKoe 3HadeHue ABYX

napannenbHbIX ONpeaeneHuit X, I/AM°, €cru BLINONHAIOTCA YCROBMA NPUEMMEMOCTH, NPEACTABIIEHHbIE B

Tabnuue 1.
Ta6bnuua 1
[vana3soH namepe-Hui Mpeaen Mpepen "paHuLbl OTHOCUTENBHOWM
MaccoBOi KOHLEHTpaLuu MOBTOPSIEMOCTH BOCMPOU3BOAUMOCTH MOrPeLIHOCTH,
LuUTpaT MOHOB M TIMMOHHOM f, % OTH, R, r/am™ oTH, npu + 8, %, npu P=0,95
KUCIOTbI, r/,o:LM3 npu P=095 m=2
P=0,95n=2
1110~ 5o 1-10° 3 4,5 3
5.6.2 MaccoByto KOHLEHTPALMIO MMMOHHOW KMCNOTbI B Npobe X5, r/aM°, BBIYUCTIAIOT MO dopmyne
XM
X, = 2— 3
2 M, @)

roe

X; — MaccoBas KOHLIEHTPaLWA LMTPaT-UOHOB B npobe, r/am>;

M—-wmonspHasa macca yutpat-uoHa, M = 189 r/mone;

M, —mMonapHasa Macca NMMOHHON KUCnoTbl, M= 192 r/monb.

5.6.2.1 KOHTpOmb TOYHOCTM pesynbLTaToB aHanusa

3a OKOH4YaTenbHbI pesynbTart aHanmsa NPUHUMAIOT cpeaHeapudMeTMHeckoe 3Ha4YeHue AByx

napannenbHeIX ONPeaeneHui Xag, r/AM®, €CNN BLINOMHSIOTCA YCMOBUS NPUEMNEMOCTH, NPEACTABNEHHBIE B
Tabnuue 1.
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