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M E XTI oOoOCVYaOAPU CTUBEHHUB # CTAHDAOAPT

PEAKTUBbI
MeToabl onpegeneHnsa npuMecu HUTpaToB

Reagents. Methods for determination of nitrates impurity

DaTta BBegeuna — 2018—01—01

1 O6nactb NpMMeHeHus

HacTosawmin cTaHaapT pacnpocTpaHAeTcs Ha XMMUYeckne peakTnebl U yCTaHaBNMBaeT MeTobl onpese-
neHns NPUMecH HUTpaToB.:

- BuU3yanbHbl MeToAd € NpUMeHeHneM nHaurokapmuHa (metoa 1);

- (bOTOMETPUYECKNA METOA C MPUMEHEHMEM CaNMLMIOBOKACIIONO HaTpust (MeTog 2).

2 HopmaTuBHbIe CCbINKKU

B HacTosWwem cTaHaapTe UCMONb30BaHbl HOPMAaTUBHbBIE CChISIKX Ha CriedytoLne MexrocyaapcTBeHHbIe
cTaHgdapThl:

FOCT 1770—74 (ISO 1042—83, ISO 4788—80) lNocyaa mepHasa nabopaTopHasi cteknsHHas. Linnun-
Apbl, MeH3ypKK, konbbl, Npobupkn. OBLUME TEXHUYECKME YCIOBUSA

FOCT 3118—77 PeakTtusbl. KucrnoTa consiHasi. TexHu4eckne ycrnosus

FOCT 3760—79 PeakTtvBbl. AMMUaK BOAHBIN. TeXHNYECKUE YCNoBUA

FOCT 4204—77 PeakTtusbl. Kucrnota cepHasi. TexHu4eckue ycnoBus

FOCT 4212—2016 PeakTtusbl. MeTOABI NPUrOTOBAEHUA PACTBOPOB AS1A KONOPUMETPUYECKOro U Hede-
NoMeTpUYecKoro aHanusa

FOCT 4233—77 PeaktnBbl. Hatpuit xnopucTtbid. TexHudeckue ycnosus

FOCT 4328—77 PeakTusbl. Hatpusa rugpookucs. TexHudeckue ycroBus

FOCT 4517—2016 PeakTuBbl. MeToAbl NPUroTOBNEHUS BCMOMOraTenbHbIX PEaKTUBOB U PacTBOPOB,
npUMeHAEMbIX NPW aHannse

FOCT 6691—77 Peaktusbl. Kapbamug. TexHuyeckue ycrnosus

FOCT 6709—72 Bopga gucTunnupoBaHHasl. TeXHUYecK1e ycrioBust

FOCT 10671.0—2016 Peaktuebl. O6wme TpeboBaHUs K MeToAaM aHanusa npuMmeceil aHUOHOB

FOCT 20490—75 Peaktusbl. Kanuin MapraHuoBokUchbln. TexHUYeckne ycrosus

FOCT 25336—82 MMocyaanobopyaosaHue nabopaTopHble CTeknsiHHbIe. TUMbl, OCHOBHBLIE NapameTpbl
n pasmepbl

FOCT 25794.2—83 PeaktuBbl. MeTOAblI NPUrOTOBIIEHNSI TUTPOBaHHBLIX PAcTBOPOB ANl OKACIUTENb-
HO-BOCCTaHOBUTENbHOrO TUTPOBaHWUSA

FOCT 29227—91 (MCO 835-1—81) lNocyaa nabopaTopHas cTeknsaHHas. MuneTku rpagyMpoBaHHble.
YacTb 1. Obwme TpeboBaHua

FOCT 29251—91 (MCO 385-1—84) lMocyaa nabopaTtopHas cTeknsHHas. bropeTku. Yacts 1. Obwune
TpeboBaHusa

Mpumeyanune—Ipn NONb30BAHUN HACTOSILLMM CTAHAAPTOM LEnecoobpasHo NPOBEpUTL AENCTBUE CCbINOY-
HOrO CTaHAapTa Ha TePPUTOPUM FOCYAAPCTBAa NO COOTBETCTBYIOLEMY YKa3aTerio CTaHAapToB, COCTABINEHHOMY M0 COCTOS-
HUIO Ha 1 AHBaPs TEKYLLEro roga, U NO COOTBETCTBYIOWMM UH(POPMALMOHHBLIM yKa3aTersM, ony6rMKoBaHHLIM B TEKYLLEM
rogy. ECrin ccbinouHbiii cTaHgapT 3ameHeH (M3MEHeH), TO NPu Norb30BaHUM HACTOSILUMM CTaHA4APTOM CriedyeT PyKOBOA-
CTBOBATLCS 3aMEHSIIOLLUM (M3MEHEHHBIM) CTAHAAPTOM. ECNM CCbINOYHBINA JOKYMEHT OTMeHEH 6e3 3aMeHbl, TO MOoroXeHue,
B KOTOPOM JaHa CCbiflka Ha HEro, NPUMEHSAETCA B HaCTK, HE 3aTParnBaloLLeii STy CCbISKY.

WU3apanne odpmumansHoe
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3 O6wme TpeboBaHMA

3.1 O6wue TpeboBaHus kK MeTodam aHanusa — no NOCT 10671.0.

3.2 [lonyckaeTcs NnpuMeHeHne Apyrux CpeacTs U3MEepEeHUsl C METPOJIOTMYECKUMU XapaKkTe pucTUkamMmu
060pyAoBaHMs C TEXHUHECKUMU XapaKTepUCTUKaMU He Xy>Ke, a Talkoke PeakTUBOB MO Ka4eCTBY He HUKe yKasaH-
HbIX B HacTosILEM cTaHaapTe.

3.3 lNpumeHsiemblit MeToa U HeobxoauMble YCNOBUS onpedeneHus AoikHbI GbiTb NPeaycMOTpeHbl B
HOPMaTUMBHOM [OKYMEHTE UM TEXHUYECKON AOKYMEHTaLMN Ha aHanM3upyeMblil peakTue.

3.4 Macca HUTpaT-MOHOB B HaBeCKe aHanNUM3npyemoro peaktusa AomkHa 6biTb B Npeaenax:

- 0,005—0,030 mr — npwu onpeaeneHun metoaom 1;

- 0,005—0,050 Mmr — npu onpeaeneHUn MeToAOM 2.

4 MeTtoa ¢ npUMeHeHMeM nHaurokapmuHa (metoa 1)

4.1 CywHocTb MeTOAa

MeToza ocHoBaH Ha CMocoBHOCTU pacTBopa UHAUroKapMuHa 06ecLIBEYNBATLCA HUTPAT-MOHAMU B CEPHO-
kucnoi cpene. Okpacky aHanMaMpyeMoro pacTBopa CpaBHMBAKT BUSyarlbHO C OKpacKoi pacTBopa CpaBHeHUs,
coaepxalLero onpeaeneHHyo Maccy HUTPaT-UuoHOB.

4.2 Annapartypa, peakTUBbI U pacTBoOpbI

BropeTtka 1(2)—1—1—50—0,1 no FOCT 29251.

Kon6a 2—1000—2 no FOCT 1770.

Kon6bl KH-2—750—40 TXC, KH-2—50(100)—22 TXC no FOCT 25336.

Munetkn 1(2)—1—1—1(2), 1(2)—2—1—5(10) no FOCT 29227.

Unnurapel 1(3)—50—2, 1—1000—2 no MOCT 1770.

Bopa anctunnuposaHHas no FOCT 6709.

MHaurokapMuH (MHQUrocynbdoHaT HaTpusl) ¢ yCTaHOBIEHHBIM COAepXaHUueM OCHOBHOIO BellecTBa,
KOTOpoe onpeaensatoT cnegyolmm obpasom: npnbnusntensHo 0,2500 r HAUrokapMuHa NOMeLLAT B KOHU-
yeckyto konby BMecTuMocTbio 750 cm3, pacteopsoT B 30 cM3 Boabl, NpuGaBnsioT 1 cM3 KOHLIEHTPUPOBAHHOIA
CepHOM KNCNOTLI, NepeMeLlunsaroT A0 MOMHOrO PacTBOPEHUs MHAUroKapMuHa, A0BOAAT obbem pacTBopa
Bo0M 10 600 cM3 1 TUTPYIOT pacTBOPOM MapraHLIOBOKUCIIONO Kanus 10 Nepexofa 3eNeHo OKpacku pacTBopa
B KOpUYHeBO-xenTylo [1 cm3 pacTBopa MapraHLOBOKMCTIONO Kanusi MOMSIPHON KOHLIEHTPaLMU TOYHO
¢ (1/5 KMnOy,) = 0,1 mons/am3 cootseTcTayeT 0,01165 r uHaMrokapmuHal.

WHaurokapMuHa (MHauMrocynbgoHaTt HaTpUs) pacTBop, rotoBaT no 4.2.1.

Kanuit mapraHuosokucnblii no FOCT 20490, pacTBop koHueHTpauuu ¢ (1/5 KMnO,) = 0,1 mons/am3;
rotoBaT no NOCT 25794.2.

Kucnota cepHas no FOCT 4204, KoHLEHTpMpOBaHHas U pacTBOP ¢ MaccoBol aonei 16 %; roToBAT No
FOCT 4517.

Kucnota consiHaa no FTOCT 3118.

Hatpui xnopuctein no FTOCT 4233, pactBop ¢ maccoBoi aonen 5 %.

PacTBop MaccoBoii KoHLeHTpaLum HUTpaT-uoHos (NO 3 ) 1 Mr/cm3 roTossat no FOCT 4212, CooTBeTCTBY-
oM pasbasrieHneM roToBAT pacTBOP MacCOBOM KOHLEeHTpauuu HuTpaTt-uoHos 0,01 mr/cm3 NO 5. Pas6ae-
NEHHBIN PacTBOP NPUMEHSIIOT CBEXENPUrOTOBMEHHBIM.

4.3 MopgroToBKa K NpOBeAeHUIO aHanNu3a

4.3.1 lMpuroToBneHue pacTBopa UHAQUrOKapMUHa

0,20 r uHaurokapmmHa pacTeopsloT B 500 cM3 pacTBOpa CepHOI KUCTOTbI B MEPHOIA Konbe, npubaenaoT
20 cM3 conAHOI KMCNOThLI U A0BOAAT 06BLEM pacTBopa A0 METKU PACTBOPOM CEPHOIA KUCHOTI.

Mpu MaccoBoi fone 0OCHOBHOMO BelllecTBa MeHee 95 % maccy HaBecKu UHAUroKapMmnHa m, T, BbIMUCNAOT
no copmyne

m=0,20190 (1)
X

rae X — dpaktudeckas maccoas Aona nHaurokapMuHa, %.
PacteBop nHaMrokapmmHa xpaHaT B TEeMHOM MeCT€e: NPUro4HOCTb pacTBopa NPOBEPSIOT Yepes Kaxable
14 gHew (cMm. 4.3.2).

2



rocCT 10671.2—2016

4.3.2 MpoBepka NpUroaHOCTU pacTBoOpa UHAUrOKapMUHa
B aBe koHuueckue konbbl BMecTUMOcCTbIo 50 unm 100 cm® kaxkaasi noMeLLaloT pacTBOPbI, coaepxallme
0,03010,035mr NO 3, 40B0AAT 06bEMbI pacTBOPOB BoAoit Ao 10 cm3, npubasnaioT npu nepeMewwmnsaHm 1cm3

pacTsopa XnopucToro Hatpus, 1 cM3 pacTBopa HANrokapmuHa, 12 cm3 KOHLLEHTPUPOBAHHON CEPHOMN KUCTOTHI
1 OCTaBMAOT B NOKOE Ha 5 MUH.

lony6as okpacka pactsopa, cogepxatiero 0,030 mr NO 3, AorpkHa GbITb TeMHee pacTBopa, coaepallie-
ro 0,035 mr NO 3.

4.3 lMpoBeneHue aHanusa

Hagecky aHanmsupyemoro peakTvsa NoMeLLaloT B KOHUYEeCKyHo konby BMecTuMocTbio 50 um 100 cm3 u
pacTeopsiloT B 10 cm3 Boabl. K pacTsopy npubasnaioT npu nepemelumsaHum 1 cm3 pactsopa XnopucToro
HaTpua, 1 cM3 pacTBopa MHAUrOKapMUHa U 12 cM3 KOHLEEHTPUPOBaHHOI CEPHON KUCTIOTHI.

Hab6niogaemasi yepes 5 MUH okpacka aHanMaMpyeMoro pacteopa He AorkHa 66Tk cnabee okpacku pac-
TBOpa CpaBHEHUs, MPUrOTOBMNEHHOIO OAHOBPEMEHHO C aHaNMU3MPYeMbIM TakUM ke 06pa3oM U coaepKallero B
Takom xe ob6beme: Maccy HUTPaT-MOHOB B MUNNIUIPaMMaXx, ykasaHHYH B HOPMATUBHOM AOKYMEHTE UMW TEXHU-
YecKoi AOKYMEeHTaLMN Ha aHanMaMpyemblii peaktus, 1 cM3 pacTeopa xnopuctoro Hatpus, 1 cm3 pacTsopa
UHAMroKapMuHa n 12 cm3 KOHLLEHTPUPOBAHHON CEPHOIN KUCNOTEI.

5 MeTtoa c npMMeHeHWeM canuMUUNOBOKUCAOro HaTpusa (metopa 2)

5.1 CywHocTb MeToAa

MeToa 0CHOBaH Ha peakLi HUTPOBaHUS CaNULMIIOBOKUCIIONO HAaTPUst B cepHoKUcTon cpeae. O6pasyio-
LWeecs HUTpocoeanHeHe NpruoBpeTaeT B LENOYHOW cpeae XKenTyH OKpacky, UHTEHCUBHOCTL KOTOPOW onpe-
AensoT hoTomMeTpuYecku. [lns paspylueHus Meluatoleii onpeaenerunio npumecit NO, pUMeHsIoT kapGamua,.

5.2 Annapartypa, peakTUuBbl U pacTBOpbI

POTO3MNEKTPOKONOPUMETP MNK cnekTpocdoTomeTp No6Goro Tuna.

Kon6ebl 2—50—2 no MOCT 1770.

Kon6a KH-2—250—34 TXC unu ctakaH B-1—250 TXC no NOCT 25336.

Munetkn 1(2)—1(2)—1—1(5,10,25) no NOCT 29227.

Unnunap 1(3)—50—2 no FOCT 1770.

Boga auctunnuposaHHas no FOCT 6709.

AmMmunak BogHbl no FOCT 3760.

Kucnota cepHasi no FOCT 4204.

Kap6amung no FOCT 6691, pacteop ¢ maccosow gonen 20 %.

HaTpui canuumnoBokucbli, hapmakonenHblil, pacTsop ¢ MaccoBoi gonei 10 %.

Hatpus rugpookuck no FOCT 4328, pacteop ¢ maccosoi gonen 20 %; rotosar no FOCT 4517.
PacTBOp MaccoBoi KoHLIeHTpaLum HuTpaT-noHoB (NO 3 ) 1 mr/cm3, roTosaT no FOCT 4212. CooTBeTCTBY-

oMM pasbaBneHMeM roToBST pacTBOp MaccoBoit KoHUueHTpauun NO3 0,1 mr/cm3,

5.3 NocTpoeHue rpagympoBoyHOro rpacduka

FoTOBST pacTBOpbl cpaBHeHUA. [ins 3TOro B Cyxmue MepHble Konbbl MoMeLLaoT pacTBop*, UTO COOTBET-
crayet 0,005; 0,010; 0,020; 0,030; 0,040 1 0,050 mr NO 3. loBoasT 06beMbI pacTBOPOB BOA0I A0 0,75 cM3 1
nepeMeLLnBaroT.

OpaHoBpeMeHHO roTOBAT KOHTPOMbHLIA pacTBop, He coaepxaluumin NO 3.

B kaxabiii pacTeop npubasnaoT 0,5 cm3 pacTeopa kapbamuaa, 0,25 cm® pacTBopa CanuLMIOBOKICIIONO
HaTPUs U OCTOPOXHO, NpU NepeMelnBaHimu, 3 cM3 cepHON KUCNOTLL. PacTBOpHI BbIAEPXMBAIOT B TeUeHne
5 MUWH, He oxnaxaasi, 3aTeM OCTOPOXHO, pU nepemMelunsaHumn, npubasnsiot 20 cm3 Boabl v oxnaxaatoT 20 cm3
pacTBopa rmapooKUCcK HaTpusi, AOBOAAT 06beM pacTBOPOB BOAOW A0 METKA U NepeMeLunBaloT.

M3mepstoT onTUYECKYI0 MOTHOCTb PACTBOPOB CPpaBHEHWUA MO OTHOLLEHUIO K KOHTPONbHOMY pacTBOpY Ha
cnekTpocoTOMETPE NpU ANnHE BONHLI 415 HM Unu hoTo3NEKTPpokoNopuMeTpe Npy AnuHe BosiHbl 400—420 Hm
B KIOBETaX C TOJILLMHOM MOrmoLlarowero cBeT cnosa pactsopa 50 mMm.

Mo nony4eHHbIM JaHHLIM CTPOSIT FPagyUPOBOYHLIN rpaduk.

* C mMaccoBOW KOHUeHTpauuen HutpaT-uoHoB 0,1 mr/cm3 o6bemom 0,05; 0,10; 0,20; 0,30; 0,40 n 0,50 cm3.
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5.4 MNpoBeaeHue aHanusa

Hasecky aHanusnpyemoro peaktusa (He 6onee 1,00 r) noMmeLaloT B CyXyto MepHyio konby, cMaunsaioT
0,75 cm3 Boapl, npubasnaioT 0,5 cm3 pacTeopa kapbamuaa, 0,25 cm3 pacTBopa canmUUnoBOKUCIIOro HaTpus n
OCTOPOXHO, NPY NEpPeMELLMBaHMM, 3 CM3 CePHOM KMCNOThI. PacTBOp BbIAEPXUBAIOT B TEHEHME 5 MUH, HE OXIIaXK-
[asi, OCTOPOXHO, NpU NepeMelmsaHum, npubasnaiot 20 cm3 soabl 20 cM3 pacTBopa rMAPOOKUCH HaTpUs,
oxnaxgatoT, 4oBoAAT o6bem pacTBopa BOAOK A0 METKU U NepeMeLLnBaloT.

M3mMepsaioT onTUyecKyto NioTHOCTb aHaNIM3MPYEMOro pacTBopa Mo OTHOLUEHWUIO K KOHTPOSTbHOMY pacTBo-
py, NPUroTOBMEHHOMY Tak e, Kak npu NOCTPOEHUN rpalyMpoBOYHOro rpaduka. Mo nonyyeHHOMy 3Ha4yeHuto
OMTUYECKON NIIOTHOCTU, NOMb3yACh rpacukom, Haxoaat maccy NO 3 B aHanM3upyeMom peakTuse.

Okpacka ycTon4msa B TedeHue 1 cyT.

5.5 O6paboTtka pe3ynbTaTtoB

3a pesynbTaT aHanusa npuHAMaioT cpegHeapudgmeTudeckoe 3HaueHue pesynbLTaToB ABYX napannesb-
HbIX onpeaeneHnin, pacxoXgeHne Mexxay KOTOPbIMU He MpeBbILLaeT Aonyckaemoe pacxoxaeHue d, ykasaHHoe
B Tabnnue 1.

[onyckaeMble OTHOCUTENbHBIE CYMMapHbIe MOrpeLlHOCTU pe3ynbTaToB aHannsa A npyu oBepUTenbHON
BeposiTHocTu P = 0,95 npuBegeHbl B Tabnuue 1.

Tabnwuuya 1

HanpeHHasa macca HUTPaT-uOHOB, MI d, mr A, %
OT1 0,005 go 0,010 Bkntou. 0,003 +35
Cgs. 0,010 » 0,020 » 0,003 +15
» 0,020 » 0,030 » 0,003
» 0,030 » 0,050 » 0,006 +10

5.6 Ecnu aHanusmpyemblil peakTUB UMeeT LLESIOUHYIO peakumio U pasnaraeTcsl CepHOM KUCINOTON, TO
YBENMUMBALOT KONTMYECTBO CePHOM KUCMOThI ANA NPoBeAeHUS peakunn HUTPOBaHUA U COOTBETCTBEHHO — KOMU-
YeCTBO pacTBOpa rMAPOOKUCU HATPUSA, YTO AOSDKHO BbIThb yKasaHO B HOPMATUBHOM AOKYMEHTE UM TEXHUYECKON
AOKYMEHTaL N Ha aHanM3npyemblil peakTus.

5.7 Ecnu aHannsmMpyeMblil peakTUB UMEET NMOXY pacTBOPUMOCTb B BOAE, TO peakuuio HUTPOBaHUA
NPOBOAAT B KOHUYECKOM konbe unn ctakaHe B cneaylowmx yCNoBUAX: K HaBecke aHanuanpyemoro npenapara
(He Gonee 2 r) npubasnsaioT 4 cm3 Boakl, 0,5 cm3 pacTBopa kap6amuaa, 0,5 cM3 pacTeopa canuUMIOBOKUCAOMO
HaTpus 1 7 cm® cepHol kncnoThl. Yepes 5 MuH 06bem pacTeopaaosoasaT Boaoii Ao 100 cm3. 25 cm3 nonydeHHo-
ro pactesopa (COOTBETCTBYIOT '/, 4acTi nepBoHaYanbHON HaBECKWU PeakTUBa) NOMELaoT MUNETKON B MEPHYIO
konby, npubasnsioT 13 cm3 pacTBopa rmapooKMcH HaTpus, 06beM pacTBopa AoBOAAT BOAOW 10 METKU 1 (poTo-
MeTpUpYIoT. MPadyMpOBOUHDIN rpachuk CTPOAT B TAKUX Xe YCIOBUAX, C TEM pacyeToM, 4Tobhl B 25 cM3 npuro-
TOBreHHoro pacteopa cogepxanocb 0,01—0,05 mr NO3.

5.8 EcnuvaHanusupyeMblil pacTBOP MyTHbIA UMW B HeM HabnoaaeTcs onanecueHUMa, B peynbTaT onpe-
AeneHns BBOAAT NOMnpaskKy, ANA Yero N3MepsioT B YCNOBUAX onpeaeneHns onTUHecKyto NNOTHOCTb pacTeopa
HaBeCKW aHan13Mpyemoro peakTuea (U3 KOTopol Nposoaunock onpeadenexue) B8 50 cM3 Boabl. ONTUYECKYHO
MAOTHOCTb U3MEPSIOT MO OTHOWEHUIO K BOAE U NONYHEHHYIO BEMUHUHY BbIYUTAIOT U3 ONTUHECKON NNOTHOCTU
aHanusMpyemoro pacTtsopa.

5.9 B cnyyae HEBO3MOXHOCTM NPOBEAEHUA OKOHYaHWUA onpeaeneHna B cpefie pacTsopa rmapookKucu
HaTpusi 4ONyCKaeTcs 3aKaHUUBaTL onpeaeneHe B aMMUadHou cpeae, o Yem A0MKHO BbITb ykasaHo B HOpMa-
TUBHOM JOKYMEHTE UM TeXHUYECKOW IOKYMEHTaLUN Ha aHanuaupyeMblil peaktus. AMMuak cnegyet npubas-
nate B U3bLITKe, paBHoM 10 cm3 pacTBopa ammuaka cBepx o6bema, HeoBXoaUMOro AN HeWTpanMsauumn
cepHo kKucnoTbl. MpagynpoBOYHbIN rpacunk B 3TOM Cydae CTPOAT B TaKUX Xe YCIOBUAX.

Mpuy okoHYaHWUK onpeeneHUsl B amMuadHon cpeae, npu HeobxoaMMocTK, B pesynbTaTt aHanusa BBoasaT
nonpasKy Ha ONTUYECKYHo NIIOTHOCTL pacTBopa CpaBHEHUs, coaepxallero NpUMech xenesa B Konu4ecTsax,
HalgeHHbIX B HaBecke aHansupyemoro peaktusa. OnpeaeneHue NpoBoAAT B YCNOBUAX MeTOAMKU onpeaene-
HUA HuTpaToB. [lonyyeHHoe 3HauyeHWe ONTUYECKOW MIIOTHOCTU BLIYUTAIOT U3 ONTUHYECKOW MNOTHOCTU
aHanu3vMpyemoro pacTtsopa.

5.10 Mpu onpepeneHun HATPATOB B COMAX aMOTEPHbLIX MeTannoB obbem pacTBopa rMAPOOKUCH
HaTpus yBenuunealoT, NpubaBnss ero 4o pacTBOpeHUA BbiNaBLIero BHavYane ocagka.
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