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M E X T OCY 4 AP CTUBEHH b # C T A HAOAPT

PEAKTVBbI
KonopumeTpuyeckne MeToAbl onpeaesieHns npumMmecy Meam

Reagents. Colorimetric methods fordetermination of copperimpurity

Nata BBegeHns — 2018—01—01

1 O6nacTb NpMMeHeHUs

HacToswwmii cTaHAapT pacnpocTpaHsAeTCsAs Ha XMMWUYecKMe peakTWBbl M ycTaHaB/MBaeT KO/IopuMMeT-
puyeckue MeTobl onpeAenieHns NpMMecH Meam c NPUMEHEHNEM:

- Anatungutnokapb6amara CBUHLA NN AN3TUNAUTMOKap6amaTta HaTpus:

- KynpusoHa [6uc(LnKnorekcaMmoH)oKCannaanrnapasoHa).

2 HopmaTuBHbIe CCbIIKMN

B HacTosem cTaHAapTe UCNo/b30BaHbl HOPMaTUBHbIE CChIIKW Ha Ceaylolme MexrocyAapCTBeHHbIe
cTaHAapTbl:

FOCT 342—77 PeaktuBbl. HaTpuii guchocdat 10-BogHbIN. TEXHMYECKME YCNOBUS

FOCT 1027—67 PeaktuBbl. CBUHeLl, (II) ykCyCHOKUC/bIV 3-BOAHBIA. TeXHU4YecKune ycnoBsus

FOCT 1770—74 (MCO 1042—83, NCO 4788—80) lMocypa mMepHas nabopaTtopHas CTeknsHHas.
LUmnuHapbl, MEH3YPKX, KONObl, NPOGUPKA. O6LLMe TEXHNYECKNE YCTOBUS

FOCT 3118— 77 PeakTtuBbl. Kucnorta consaHasa. TexHNYeckue ycriosusi

FOCT 3652—69 PeakTuBbl. Kucnota imMoHHas MmoHormgpart n 6e3sogHas. TexHu4eckue ycrosus

FOCT 3760—79 PeakTnBbl. AMMMaK BOAHbIA. TeXHMYEeCKMe yCrioBus

FOCT 4204— 77 PeakTtuBbl. Kucnota cepHas. TexHu4eckune ycrioBus

FOCT 4212—76 PeaktnBbl. MeToAbl NPUIrOTOB/IEHNS PACTBOPOB AJ151 KOJTOPUMETPUYECKOTO N Hedyeno-
MeTpu4ecKoro aHanmsa

FOCT 4517—2016 PeaktmBbl. MeTOAblI NPUTOTOBJ/IEHNA BCNOMOraTesibHbIX PeakTMBOB U pPacTBOPOB,
NnpUMeHsaeMbIX NPy aHanmse

FOCT 4919.1—77 PeakTuBbl 1 0CO60 YNCTble BellecTBa. MeToAbl NPUrOTOB/IEHNA PAacTBOPOB WUHAU-
KaTtopoBs

FOCT 5456—79 PeakTtuBbl. FTngpokcnnamuHa rugpoxsopus. TexHuyeckme ycnosums

FOCT 5556—81 Bata MeguumHCKasa rurpockonnyeckas. TexHuyeckue ycnosus

FOCT 5830— 79 PeakTuBbl. CNUPT M30aMWU/10BbINA. TEXHUYECKME YC/I0BUS

FOCT 5845—79 PeaktuBbl. Kannii-HaTpuii BUHHOKUCAbI 4-BOAHbIA. TeXHUYeCKne yCnoBus

FOCT 6709— 72 Boga AnctuannpoBaHHasa. TexHn4yeckne ycnoBus

FOCT 8864— 71 PeaktuBbl. HaTpusa N. N-guatunngmntmokapb6amar3-BoAHbI. TeXHUYECKME YC10BUSA

FOCT 10652—73 PeaktuBbl. Conb gnHaTpueBas atuneHgmaMud- N. N. N\ N’- TeTpayKCyCHOW KUCNOTbI
2-BofgHas (TpunoH B). TexHnyeckue ycrnosus

FOCT 18300—87 CnupT 3TUNOBbI PEKTUPUKOBAHHbIN TEXHUUYECKUI. TEXHMUYECKNE YCNOBUA*

* Ha Tepputopumn Poccuiickoit ®epepaunn aeiicteyer FTOCT P 55878—2013 «CnupT 3TWUAOBLI TEXHUYECKWNIE
TMAPONN3HBINA PEKTUUKOBAHHBIN. TeXHUYECKNE YCIIOBUSI».

N3paHue opuynanbHoe
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FOCT 24104—2001 Becbl labopatopHble. Obuime TexHMYeckne TpeboBaHna*

FOCT 25336—82 Nocypaa nobopyaoBaHue nabopaTtopHble CTEKNAHHbIE. TU/bl. OCHOBHbIE NapameTpbl U
pasmepbl

FOCT 25794.1—83 PeaktnBbl. MeToAbl NPUrOTOB/IEHNA TUTPOBAHHbLIX PACTBOPOB /19 KNC/TIOTHO-OCHOB-
HOro TUTPOBaHUA

FOCT 27025— 86 PeakTnBbl. O6LLMe yKa3aHUs N0 NPOBEAEHNIO UCTIbITAHNI

FOCT 29227—91 (MCO 835-1—81) MNocypa nabopaTopHasa cTeknsaHHas. MuneTkn rpagyvpoBaHHble.
YacTb 1. O6wume TpeboBaHms

MpumeyaHune — Mpu NONb30BAHNN HACTOALW MM CTAHAAPTOM Liesiecoo6pasHo NpoBepuTh JeiicTBME CCbIOY-
HbIX CTaHAapToB B MHMOPMALMOHHOW cucTeme 0O6LWEro Nonb30BaHWS — Ha oduumanbHOM caiiTe ®PepepanbHOro
areHTCcTBa MO TeXHUYEeCKOMY pPerysiMpoBaHnio U MeTpoiorun B ceTu VIHTEepHEeT UNK No exerofHoMy MHGOPMaLMOHHOMY
ykasaTenio «HaunoHanbHble CTaHA4apPTbI*, KOTOPbI ONYy6N1MKOBAH NO COCTOSIHUIO Ha 1 AHBApPSA TekyLlero roga, v no Bbinyc-
KaMm exxeMeCcs4HOro MH(OPMaLMOHHOTO ykazaTens «HalunoHanbHble CTaHAapThbi» 3a TeKyLWuii rof. Ecau ccbiNOYHbIA cTaH-
AapT 3amMeHeH (M3MeHeH), TO MPU Mo/b30BaHUN HACTOSIWMM CTaHAapTOM c/ieAyeT PyKOBOACTBOBATHCS 3aMeHSALWNUM
(U3MEHEeHHbIM) cTaHAapTOM. Ecnu CCbiNOYHbIA CTaHAapT OTMEeHeH 6€e3 3amMeHbl, TO NOSI0XEHUE, B KOTOPOM AaHa cCbinka
Ha Hero, NPUMeHAEeTCA B YacTu, He 3aTparnBat L e aTy CCbInkKy.

3 O6wue TpeboBaHUs

3.1 O6ume ykaszaH1s No NnpoBeaeHnto aHanmnsa — no FOCT 27025.

Mpw B3BELLIMBaHUM NPUMEHSIOT NabopaTopHble BECbI BbICOKOro knacca TouHocTu (1) no TOCT 24104.

Jlonyckaetca NpuUMeHeHue Apyrux cpefcTB U3MEPEeHUss C MeTPOJIOTMYECKUMU XapaKTepucTukamum un
060pyA0BaHUA CTEXHNYECKMMUN XapaKTepUCTUKaMN He XYXe, a TakXe peakTUBOB MO Ka4eCTBY HE HUXe yKa3aH-
HbIX B HACTOSALLEM CTaHAapTe.

3.2 BenuuuHy HaBeCcKu aHa/IM3MpyemMoro peakTusa, B 3aBMCMMOCTW OT MacCOBOW AONN B HEM MeAMm,
yCTaHaBNMBaKT BHOPMATUBHOM JOKYMEHTE UM TEXHNYECKOM OKYMEHTALMN Ha COOTBETCTBYIOLLNI peakTuB.

B HaBecke aHanM3npyemoro peaktmsa Macca Meam flo/HKHa 6bITb B KO/IMYECTBAX, YKa3aHHbIX HUXeE:

- 0.001—0.020 mr— npu onpegeneHun ¢ MpPUMEHEHNEM An3TUNgUTUOKapbamaTa cCBUHUA WU
gnatnngutnokapbamara HaTpus, NpyM 3TOM B pacTBOpax CPaBHEHUA A1 MOCTPOEHUS rpagynpoOBOYHOIO
rpadpuka macca megu: 0,0010,0.0025,0,0050.0.0100 1 0.0200 wmr;

- 0.002—0.030 Mr — npu onpegeneHnn c NpUMeHeHeM Kyrnpusosia. Npy aTOM B pacTBOpax CpaBHEHUSA
L5 NOCTPOeHMs rpagympoBoYHoOro rpaduka macca megun: 0,002,0.005.0.010.0,020 1 0.030 wmr.

3.3 HaBecky aHanM3MpyemMoro peakTuBa, a TakXe HaBeCK/M peakTUMBOB /1 NPUrOTOBMIEHUS HEOb6XOo-
ONMbIX pPacTBOPOB, NPUMeHsieMblX NPV ofnpeAesieHMM MacCcOoBOW [0MM MeaW, B3BelMBalOT U pe3ysbTaT
B3BeLUMBaHWSA B rpamMmMax 3anmcblBatoT C TOYHOCTbIO 10 YETBEPTOro AECATUYHOIO 3HaKa.

3.4 PacTtBOp, MaccoBoOW KOHUeHTpauun meaun (Cn) 1 mr/cm3menun, rotoBaT no FOCT 4212.

3.5 Tpu npoBedeHnn aHanIn3a nocsie f06aB/IEHNSA KaXO0ro peakTnea pacTBOpbl NepemMeLllmnBatoT.

3.6 lpu doToMeTpUYeCcKnX onpeaesnieHNsax MOCTPOEHWE rpagympoBOYHOro rpadmka v BbluYUCAeHMe
MaccoBoW fonun npumecu megm — no FTOCT 27025 (9.3.6 1 9.3.7 COOTBETCTBEHHO).

pagyvpoBOYHbIA rpadk NpoBepsloT He pexe odHOro pasa B 30 gHell, a Takke Npy CMeHe peakTBOB
AN NpnbopoBs.

3.7 Bbibop mMeTofa WM [ONOJHUTESIbHbIE YC/IOBUS OonpefesieHnsa npegycmarpuBaloT B HOPMaTUBHOM
[OKYMEHTE NN TeEXHUYECKO AOKYMeHTaL MM Ha COOTBETCTBYIOLNI peakTuB.

3.8 lpu paboTe C opraHNYecKMMn pacTBOPUTENSAMM HeobXoAuMO cobngaTb Mepbl NPefoCTOPOX-
HOCTW: BCE PaboTbl NPOBOAAT BA&/IM OT OTHSA B BbITSHKHOM LKAy C CUNbHOM TATOA.

4 MeTogbl aHann3a

4.1 MeTopA Cc NpUMeEHeHneM Auatungutnokapbamara cBUHLa

4.1.1 CyuwHoCTb MeToga

MeTof ocHOBaH Ha 06pa3oBaHVN OKPaLLEeHHOrO B XXe/ITOBATO-KOPUYHEBLIN LiBET KOMMNIEKCHOro coeau-
HeHua megn (1) ¢ anatungutnokapb6amatoM CBUHLA W 3KCTpPakuuMmM ero x1opoopmMoM. VIHTEHCUBHOCTb
OKpacKu X/1IopopopMHOro /105 onpeaenstoT POTOMETPUUYECKN N BU3YasibHO-KOMTOpumMeTpuyeckn. Onpepe-
nieHne nposBogAaT npu pH 1—6.

* HaTtepputopumn Poccuiickoin depepauunmn gelicteyet FTOCT P53228—2008 «Becbl HeaBTOMaTU4YeCKOro AelicTBUSA.
YacTb 1. MeTponormyeckme n TexHnuyeckme tTpe6oBaHus. UcnbiTaHns».
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4.1.2 Annapartypa, peakTuBbl 1 pacTBOpPbIl

DOTO3M1EKTPOKOIOPUMETP NHO6Oro TMa C NOrPeLHOCTbIO M3MepeHus He 6onee 1 %. umerowmii ceeTo-
nnbTp € MakcMMym nornouenmns (4101 10) Hm.

Boponka B}-1 (3)—50 (100.1000) XC no FOCT 25336.

Kon6a KH-2—100—22 XC no FOCT 25336.

Kon6a 1—50—2 n2—1000—2 no FOCT 1770.

MuneTtkn 1(2)— 1(2)— 1—5(10,25) no FOCT 29227.

Mpo6upkun M-2—20—14/23 XC noFOCT 1770.

UvnnmnHupgp 2—100—2 no FOCT 1770.

AMMMaK BogHbIli no FOCT 3760. pacTBOp C MaccoBoO gonei 5 %.

Bymara nugukartopHas yHuBepcasibHas.

Bata meguuymnHckaa rurpockonnyHaa no FOCT 5556.

Hatpusa N. N-guatungmutnokapb6amat 3-BogHbli no TOCT 8864. pacTBop ¢ maccoBoii gonein 0.4 %,
CBEXENPUroTOB/IEHHbIN.

CsuHua (II) N. N-guatungmutnokapb6amat. pacTBop ¢ MaccoBoii gonei 0,025 %; roToBAT crieayowmnm
o6pasom: 50 cm3 pactBopa 3-BogHoro N. N-gnatungutnokapbamarta HaTpmsa U 11 4-BOAHOINO BUHHOKUCIOrO
Kanusa-HaTpmsa NnoMmeLlatoT B AeNTeNbHY0 BOPOHKY BMeCcTMMOCTbio 1000 cm3, npubaBnsatoT 50 cm3 pacTBopa
YKCYCHOKMC/IOTO CBMHLA W HeiTpanu3yloT pacTBOPOM aMMuaka Mo peHONI0BOMY KpacHomy. B pacteop c
obpasoBaBlIMMCA ocagkoM npunmsatoT 500 cm3 xnopodopma 1 BCTpsxmBatoT. py 3TOM OcafoK pacTBo-
paeTca. X1opodopMHbIV pacTBOp ABaXKAbl NPOMbIBAOT, BCTPAXMBAS €ro ¢ nopumsMn Boabl no 100 cM3kaxaas,
3aTeM (hUIbTPYHOT Yepes BaTHbIN TaAMMOH B CYXyH MEpHYH Kon6y BMecTUMOCTbio 1000 cm3, foBOAAT 06bEM
pacTtBopa Xx10pohOpMOM A0 MeTKM W nepemellvBaloT. PacTBOp XpaHAT B CKASAHKE U3 TEMHOro cTekna
(c npuwnudoBaHHO Npo6Koit). PacTBOp yCTOUMB B TEYEHNE MECSILA.

Kanuii-HaTpuii BUHHOKUCIbIN 4-BOAHbIV o TOCT 5845.

KncnotacepHass norOCT4204, pacTBOp MOASAPHOM KOHUeHTpauun ¢ (1/2H2S 04)= 1 monb/gm3;rotoBat
norOCT 25794.1.

CsuHel, (Il) ykcycHokMcnbIl 3-BoaHbIVi no TOCT 1027, pacTBop ¢ MaccoBoii goneii 0.4 %.

®DeHOM0BbIN KpacHbI (peHoncynbgodTanent) (MHANKATOP), BOAHO-CNUPTOBOM pacTBOP C MacCoBOW
poneii 0.1 %; rotoBatno rOCT4919.1.

Xnopodopm hapmakonenHblii.

4.1.3 Bu3syanbHO-KO/IOPNUMETPUYECKOE onpeaesieHne

25— 50 cM3HeliTpa/IbHOro aHa/IM3MPYyeMOro pactTesopa nomMeLarT B UWInHAP, [OBOAAT pH pacTBopa Ao
1—6 (No yHMBepcasibHOW MHANKATOPHOM ByMare) pacCTBOPOM CEPHOI KMC/O0Thbl, NpubasnsatoT 10 cM3 pacTBopa
N.N-gnatungmutnokapbamara CBUHLA N IHEPTUYHO BCTPAXMBAIOT B TEYEHNE 2 MUH.

Mocne MOMHOro paccr/ioeHns XUAKOCTU OKPacKy X/1I0pOOPMHOro C/10sl aHa/in3npyemMoro pacrsopa
CpaBHMBAT C OKPacKOW X/10pOhOPMHOro €108 pacTBopa CpaBHEHUS, NPUrOTOBMIEHHOINO OAHOBPEMEHHO C
aHanIM3npyemMbIM TakMM e 06pa3oM 1 cofepiKallero B TakOM e o6beme maccy Meaun, COOTBETCTBYIOLLYHO
HOpPMaM HOPMAaTMBHOIO JOKyMeHTa UAn TeXHUYECKOW AOKYMeHTaL MM Ha COOTBETCTBYIOLINIA peakTuUB 1 Te xe
KOJInYecTBa peakTUBOB.

Okpacka X/10pOYOPMHOro C/101 aHa/IM3npyemMoro pactesopa He [0J/DKHAa OblTb MHTEHCUBHEE OKPacKm
X10pOCHOPMHOrO CN0SA pacTBOpa CpaBHEHUS.

Okpacka gmatnngmuTnokapb6amarHoro KoMmnsaekca ycroiumaa B Te4eHune 7 CyT.

4.1.4 ®oTOoMeTpu4YecKkoe onpepeneHue

4.1.4.1 TNocTpoeHne rpagympoBOYHOro rpadumka

[ANa NocTpoeHnsa rpagympoBOYHOro rpadka roToBaT NATb PacTBOPOB CpaBHeHUA. [lna aToro B Aenn-
TeNlbHble BOPOHKM BMECTUMOCTbIO 50 cM3 kaxAas nomeLiatoT nuneTkon 1(2)—1(2)— 1—25 pacTBopbl, cogep-
Xawme B 25 cm3cootBeTcTBeHHO: 0.0010; 0,0025; 0.0050:0,0100 10,0200 mr mean Cw.

OfHOBpPEMEHHO rOoTOBSIT KOHTPOJIbHbIV pacTBOp, He coaepxatuii megm Cu.

K kaxgomy pactBopy Npn6aBnAaoT pacTBOP CEPHON KACMIOTbI A0 3HavyeHnsa pH 1—6 (no yHuBepcanbHol
vHAnKaTopHoli 6ymare), 5 cm3 pactBopa N. N-anatungmtnokapbamara CBMHLA N 93HEPTUYHO BCTPSAXMBAIOT B
TeuyeHue 2 MuH. [ocrie pa3genieHns opraHNYecKnii ol hnnbTPYIOT Yepe3 BaTHbIV TAMMNOH B CyXyt NPOGUPKY.
K BogHOMY pacTBOpYy CHOBa NpubasnsatoT 5 cmj pacteopa N.N-gnaTungutnokapbamara CBUHLA, BCTPAXUBAIOT
BTeuveHne 1 MUH nnocne pasgeneHns PuUabTPYIOT OPraHNYeckunii C/Ion Yepes TOT Xe UNbTP BTYXe NPOBUpPKY.
O6beM 06beANHEHHbIX IKCTPAKTOB AOBOAAT X/10podopmom Ao 10 cm3 n nepemeLlunsatoT.

OnTrYecKyto NJOTHOCTbL PacTBOPOB CPABHEHUSA M KOHTPOJIbHOrO pacTBoOpa U3MEPSIOT MO OTHOLLEHUIO K
xs10podhopMy B KioBeTax C TOJILLMHOM norsowatoLero ceBeT ¢osi 20 MM. NoJib3ysiCb CUHUM CBETOU/ILTPOM,
npu AnviHe BosHbI 410—453 HM (/bax = 436 HM).
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Mpu onpepeneHun maccbl megn 0.01—0,02 Mr ONTUYECKYHO MJIOTHOCTb PacTBOPOB CpPaBHEHUA W
KOHTPO/IbHOTrO pacTBOpa [OMNyckaeTCcsA u3MepsATb B KOBeTax C TOJIWMHOM NOrjoLwaroLlero cBeToBOro
cnos 10Mm.

Mepepn kaxabiM onpeaesieHNeM KioBeTbl A0/DKHbI ObITb MPOMbITbI X/TIOPOOPMOM.

N3 3HauyeHMs ONTUYEeCcKOW NAOTHOCTU pPacTBOPOB CPaBHEHUS BbIYMTAOT OMNTUYECKYH MI0THOCTb
KOHTPO/IbHOIo pacTeopa.

Mo nonyyYeHHbIM AaHHBIM CTPOAT rPafyNpPOBOYHbIN rpaduk.

4.1.4.2 TlpoBefeHWe aHann3a

K 25—50 cM3 HeliTpanbHOro aHa/IM3MpyemMoro pactBopa nNpubaBnsT pacTBOP CEPHON KMCNOTbl A0
3Ha4veHus pH 1—6 (No yHMBepCa/IbHOM UHAMKATOPHOW 6ymare), noMellatoT B Ae/INTe/IbHY0 BOPOHKY BMECTU-
MocTbio 50 nam 100 cm3 npubaBnsoT 5 cm3 pactBopa N. N-anatunngutnokapb6amara CBUHLA U 3HEPTrUYHO
BCTPAXMBAIOT B TeveHne 2 MUH. [ocne pa3genieHns opraHNyeckuii cnoi unbTpyroT Yepes BaTHbI/ TaMMoH
B NMPOGUPKY.

K BogHOMy pacTBopy npubasnsatoT 5 cm3pactBopa N.N-guatungntnokapbamara cBMHLA, BCTPAXUBAKOT
B TeyeHne 1 MWH 1 (PUNbTPYIOT Yepes TOT e PUbTP B Ty Xe Npobnpky. O6beM 06 beANHEHHbIX 3KCTPAKTOB
noBogAat xsiopocopmom Ao 10 cm3um nepemelnBatoT.

OAHOBPEMEHHO rOTOBSAT KOHTPO/IbHbIA PACTBOP TakK Xe. Kak Npy NOCTPOEHNN rpayMpoOBOYHOrO rpadumka.

3HayeHne ONTMYECKON NIOTHOCTU aHa/IM3MPYEeMOro 1 KOHTPO/IbHOIO PacTBOPOB M3MePSOT NO OTHOLLe-
HUIO K X/T0POhOpMY TaK Xe. Kak Npy NOCTPOEHUN rpagynpoBOYHOro rpadumka.

Mepepn kaxabIM onpefeneHnemM KoBeTbl fJO/HKHbI 6bITb NPOMbITEI X/10POOPMOM.

M3 3HayeHWs ONTMYECKOW MNIOTHOCTM aHa/IM3MpPyemMoro pacTBopa BbIUMTAlOT 3HayYeHWe OMTUYEeCKOM
N/I0THOCTM KOHTPOJIBHOrO pacTBopa.

Mo nonyyeHHOMY 3HAYEHUIO ONTUYECKOW MAOTHOCTU, NOSb3YACh rPayVpoOBOYHbIM rpacrkom, HaxoaaT
Maccy Meaun B aHaIM3npyemMoM pacTBoOpe, Mr.

4.1.4.3 YyBcTBUTENBHOCTL MeToga — 0,0005 mr B 10 cm33KcTpareHTa.

4.1.4.4 O6paboTka pe3ynbLTaTtoB

3a pesynbTaT aHanu3a NpUHUMalOT cpefHeapudMeTnyeckoe 3HaveHMe pe3ynbTaToB Tpex napan-
nenbHbIX OMpeAesieHni, OTHOCUTEsSIbHOE pacxXoXAeHue MeXAy KOTOPbIMW He MpeBbllaeT A0MyCKaeMoro
pacxoxgeHus, NnpuBeAeHHOro B Tabauue 1.

Mpepenbl pgonyckaemoli OTHOCUTENbHOW CYMMapHOW MOrpewHoCcT aHannsa npu [O0BepuTesibHON
BeposATHocTM P = 0,95 npeacTaBneHbl B Tabnvue 1.

Ta6nuuya 1

Mpeaen gonyckaemoin cymmapHoii

Macca meau, mr ,D,OI'IyCKaEMoe pacxoxneHue. % MOrPeLLHOCTH. %
0.0010 50 £30
0.0025 20 +10
0.0050 15 +10
0.0100 15 +10
0.0200 15 10

4.2 MeTopf Cc NPUMEHEHUEM AN3TUNANTMOKapb6amaTa HaTpusa

4.2.1 CywHoOCTb MeToaa

MeTopn ocHOBaH Ha 06pa3oBaHNN OKPaLLeHHOr0 BXXe/ITOBaTO-KOPUYHEBbI LiBET KOMMIEKCHOrO coeunHe-
Hua megm (1) ¢ gnaTnnauTmokapbamaTom HaTpPMa U SKCTPaKLUN ero N30aMuI0BbIM CMMPTOM. IHTEHCUBHOCTb
OKpacku 130aMu10BOro Cnos onpeaensatoT hoToMeTpuyecku.

4.2.2 Annapatypa, peakTuBbl U pacTBOpPbI

DOTOI/1EKTPOKONIOPUMETP /1I0BOr0 TUNa € MOrpeLHOCTbL0 U3MepeHnsa He 6onee 1 %, nmeloWwnii cee-
TOPUNLTP C MAKCMMYMOM nornoweHna (440+ 10) HM.

BopoHka BA-1 (3)—50 (100) XC noFOCT 25336.

Kon6a 1—50 (100}—2 noFOCT 1770.

Kon6a KH-2—100-22 XC noFOCT 25336.
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Munetkn 1(2)— 1(2)—1—1(5.10. 25) noFOCT 29227.

Unnuugp 1—50—2 no FOCT 1770.

Kncnota numoHHas moHornapat n 6essogHas no NOCT 3652. pacTBOp C MaccoBOW fofeli IMMOHHO
Kucniotbl 25 %.

Kucnota consHasa no FOCT 3118. pacTBOp ¢ MaccoBoOiA goneii 25 %.

Hatpus N. N-gnatungntHokapbamart 3-BogHbli nol OCT 8864. pacTBope maccoBoi gonei N. N-anatun-
pouTHokap6amaTa HaTpus 0.1 %. CBEXenpuUroToB/IEHHbIN.

HaTtpuin gudpocdart 10-sogHbIvi no FOCT 342, pacTBOp C MaccoBoOi Aonen andocdarta Hatpus 5 %.

Conb guHatpueas atuneHgmamud-N, N. N', N'-TeTpayKCyCHOW KMCNoTbl. 2-BogHasa (an-Ne-34TA) no
FOCT 10652. pacTBop ¢ MaccoBoi gonet an-Ne-34TA 5 %.

CnunpT nsoammnnosbii no FOCT 5830.

CnnpT 3TUNOBbIN PEKTUUNKOBaHHbI TexHUYeckuii no FOCT 18300. BbICLUNIA COPT.

mppokcnnamuHa rugpoxnopung no FOCT 5456.

4.2.3 TlocTpoeHne rpagympoBOYHOTo rpaduka

[ns nocTtpoeHus rpagyvwpoBOYHOro rpaduka rotoBaT NATb pacTBOPOB CpaBHeHUA. [ 3Toro B
AennTeNibHYI0 BOPOHKY MOMellaloT NuneTkol pacTeopbl, cogepxalmne B 30 cM3 cooTBeTCcTBeHHO 0.0010;
0.0025; 0,0050; 0.0100 n 0,0200 mr mean. OQHOBPEMEHHO FOTOBAT KOHTPOJIbHbLIN pacTBOp, He coAepXalynii
Meau.

K kaxpgomy pacteBopy npmbasnstoT 1 cM3 pacTBopa COMSHON kncnotbl. 1 cm3 pactBopa An-a-94TA n
2 cm3pacTBopagudocdara HaTpus. [l06aBAOT B KaxXAbl pacTBOP NMMNETKOM No 6 cCM3BoAbl, NepeMeLlnBaloT,
[06aBNAT N0 7 cM3 M30aMUIOBOrO cnupTa 1 ABa pasa no 1 cm3 pacteBopa N. N-gnatungutnokapbamara
HaTpus, TWwaTe/ibHO NepemMellnBas cpasy nocre Kkaxaoro gobasneHusn pactsopa N. N-guatungutnokapbama-
Ta HaTpus BTeyeHne 1 MuH. [ocsie NOIHOrO pacc/oeHns BOAHbIe C/IoM 0T6packIBatoT, a CNMMPTOBbIE C/I0M Nnepe-
HOCAT B KIOBETbI C TOJ/ILMHOW NOr0LatoLero cBeToBoro csos 10 mm. go6asnsatoT no 0,2 cM33TUI0BOro CNUpTa,
TWaTe/IbHO NepeMeLlBalOT CTEKIAHHON NasIOYKON N HAKPbIBAIOT KIOBETbI CTEKIAHHBIMU KPbILLKaMU.

Yepe3 5 MUH M3MepPSAIOT ONTUYECKYHO MN/IOTHOCTb PACTBOPOB CPaBHEHUS MO OTHOLLEHUIO K KOHTPOJIbHOMY
pactBopy npu gnMHe BONHbI 410— 453 HM ( ax=436 HM).

Mo nonyyeHHbIM AaHHBLIM CTPOAT rPaayMpPOBOYHbIN rpadnK.

4.2.4 TpoBegeHue aHanm3a

4.2.4.1 30 cm3aHanM3npyemoro pactBopa nomMewatoT B Ae/IMTe/1bHYI0 BOPOHKY, A06aBNsoT 1 cm3pac-
TBOpa ConsHoi kmcnotbl. 1 cm3 pactBopa AH-Na-3fITA. 2 cm3 pacTtBopa gudocchata HaTpus, gobasnsoT
nuneTkor 6 cm3Boabl, 406aBNAKT 7 CM31M30aMUI0BOro cnmupTa nasa pasa no 1 cm3pacteopa N, N-anatnnam-
Tnokapb6amarta HaTpus, TwaTeNbHO NepemMeLLlnBaloT cpa3dy Nocrie Kaxkaoro npubaBneHna pacTteopa AnaTunaau-
Tnokap6amarta HaTpus B TedeHne 1 MuH.

Mocne NOMHOro paccaoeHnss BOAHbI CNoi oTbpackIiBatoT, CMMPTOBON C/I0 MEePEeHOCAT B KIOBETbI C TOJ-
LWMHOM cnos nornoueHns ceeta 10 mm, fo6aBnAtoT 0.2 cM33TUNOBOro CNUPTA, TWaTebHO NepeMeLllnBatoT
CTEKNAHHOW NasioyuKOl 1 HaKPbIBAOT KIOBETbI CTEKNAHHOM KPbILLKOWN.

OAHOBPEMEHHO rOTOBAT KOHTPOJIbHbIV PACTBOP Tak Xe. Kak Mpy NoCTPOeHNN rpagynpoBOYHOro rpaduka.
Yepes3 5 MWH N3MepstoT ONTUYECKYHO NJIOTHOCTb aHa/IN3MPYyeMOro pactsopa Nno OTHOLLIEHUIO K KOHTPOJSIbHOMY
pacTBOpY Tak Xe. Kak Npy NOCTPOEeHUN rpagynpoBOYHOro rpadmka.

Mo nonyyeHHOMY 3HaYEeHUIO ONTMYECKOW MI0OTHOCTU, NONb3YACh rPafyMpoOBOYHbIM rpadnkomM, HaxoaAaT
Maccy Meau B aHanm3npyemom pacTBope, Mr.

4.2.4.2 OnpegeneHne npyumecu mMean B COMSAX Xenesa NpoBoasaTt ¢ gobasneHvem 10 cm3 pactBopa
JIMMOHHOU KMCNOTbI C MaccoBoii goneli 25 % nocne npubaBneHus audocdarta HaTpmsa. Conmn oOKMCK xenesa
npeaBapuTenbHO AOMXKHbI ObITb BOCCTAHOB/IEHbI TMAPOXI0PUAOM MMAPOKCUIAMUHA.

4.2.4.3 YyBcTBUTENbHOCTL MeToga — 0,0005 mr B 10 cmM33akcTpareHTa.

4.2.5 ObpaboTKa pe3ynbTaToB

3a pe3ynbTar aHanimsa NpuHUMaloT cpeiHeapndMeTUYeCcKoe 3Ha4YeHe pe3ybTaToB Tpex napassiesib-
HbIX ONpeesnieHN, OTHOCUTENIbHOE PacXoXAeHne Mexay KOTOPbIMU He NpeBbIllaeT 0MyCKaemMoro pacxoxae-
HUSA, NpUBeAEeHHOro BTabnumue 2.

Mpeaenbl 4ONyCKaeMoi OTHOCUTEIbHOW CyMMapHOI NOrpeLuHOCT pe3yibTaToB aHasm3a npu AoBepu-
TenbHOV BepoaTHocTu P = 0.95 npeactaBneHbl B Tabvue 2.
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Ta6nuya 2

Mpeaen fonyckaemoto 3HadYeHus

Macca meau, mr [Jlonyckaemoe pacxoxgeHue. % CyMMapHOV NOrPeLLHOCTI. %
0,0010 50 +30
0.0025 20 t10
0,0050 15 +10
0,0100 15 +10
0,0200 15 +10

4.3 MeTof C NPpUMEHEHNEM Kynpu3oHa

4.3.1 CyuwHoCTb MeToAa

MeTof OocHOBaH Ha 06pa3oBaHUM OKPaLIEHHOrO O CUHWIA LIBET KOMMJ/IEKCHOro coeauHeHna meau (1) c
KYyNPU30oHOM. VIHTEHCMBHOCTb OKpacku onpeaensatoT dOTOMETPUYECKU NN BU3YyasIbHO-KOTOPUMETPUYECKN.
OnpegeneHve NPpoBOAAT BaMMUavyHo-LUTpaTHoOM cpeae npu pH 8,5— 9.5.

4.3.2 AnnapaTtypa, peakTuBbl N pacTBOpPbI

DOTO3EKTPOKONTOPUMETP NHOOOro TMNa € NOrPEeLHOCTbIO U3MepeHnsa He 6onee 1 %. MeroLWmin cBeTOo-
PUNLTP C MakCUMyMom noraoLeHns (590 £ 10)Hm.

Kon6a2—50—2 no FOCT 1770.

Munetkn 1(2)— 1(2)— 1—5(10.25) noFOCT 29227.

Unnuugpbl 1—50—212—100—2no FOCT 1770.

AMMUMak BogHbIli no FOCT 3760. pacTBop ¢ MaccoBoW aoneii 10 %; rotoBaT no FOCT 4517.

AMMOHMIN NIMMOHHOKUC/bIN OAHO3aMeLLeHHbIV. pacTBOpP C MaccoBoii goneit 10 %.

Bopa auctunnmposaHHaa no FOCT 6709.

Kynpu3oH (6uc(ynknorekcaHomn)okcanmaanrnapasoH], BOAHO-CNMPTOBOM pacTBOpP C MaccoBOW poseii
0.1 %: pacTBOp roTOBAT crieaytowmm obpaszom: 0.100 r KynpmsoHa NnomMeLaoT B MEPHYHO KOy, pacTBOPSIIOT B
50 cm3ropsiyero aTU/10BOro CnMpTa, pacTBop OXNaxaalT, JOBOAAT ero 06bem pacTBOPOM 3TU/IOBOrO crnvpTa
[,0 METKU 1 NepemMeLLnBatoT.

PacTBOp ycToliunB Npu XpaHeHUn BTeyeHne mecsaua.

CnupT 3TUMOBLIN PEKTUMUKOBAaHHbIN TexHUYecknii no TOCT 18300. BbiCLUMiA COPT, pacTBOP C MacCOBOWA
poneti 50 %.

4.3.3 Bu3ya/ibHO-KO/IOPpUMETpUYECKOE onpepesneHne

30 cM1 HeliTpasibHOro aHa/IM3MPyeMOro pacteBopa MOMeLWarT B LUIMHAP BMecTUMOCTbio 100 cm3,
npunbasnatoT 2,5 cm3 pacTBOpa SIMMOHHOKMC/IOTO aMMOHUS, A0BOAAT pH pacTBopom ammmnaka go 8.5—9,5
(No yHMBepcasibHOM UHAMKaATOpHOW 6ymare), npn6aBnsaoT 2,5 cm3 pacTBopa KynpusoHa 1 4OBOAAT 06beM
pacTtBopa Booii f,o 50 cm3.

Yepes 10 MUH Ha hOHE MO/IOYHOrO CTeK/1a B MPOX0o4sLLeM CBeTe CPaBHNBAKOT OKPACKy aHa/mm3npyemMmoro
pacTBopa C OKpackoii pacTBopa cpaBHEHWS, MPUTOTOB/IEHHOIO OAHOBPEMEHHO C aHa/IM3NPYyEeMbIM 1 CcofepXa-
Lero B TaKOM e 06 beme Maccy MUIJIMTPaMmMoB MeZi, COOTBETCTBYHOLLYHO HOPMe HOPMAaTUBHOMO OOKYMEHTa
WX TEXHUYECKOW AOKYMEHTaLMN Ha COOTBETCTBYIOLMNIA peakTUB 1 Te Xe KONnyecTBa peakTUBOB.

Okpacka aHa/IM3npyemMoro pactBopa Ho l0/1XHa 6bITb UHTEHCUBHEE OKPACKWN pacTBoOpa CpaBHEHUA.

Okpacka Kynpr“3oHOBOro KOMrsiekca yctoinumsa B TedeHne 1u.

4.3.4 ®oTOMeTpuUYeECKOe onpepesieHne

4.3.4.1 TlocTpoeHue rpagympoBOYHOro rpadumka

[N5 NoCTpOeHUs rpafympoBOYHOro rpadpuka rotToBAaT NATb PACTBOPOB CPaBHEHUSA. [1/11 3TOr0 B MepPHble
KON6bI NOMeLLalnT NMNETKOW pacTBopbl, cogepxawme B 30 cm3 cooTBeTcTBEHHO: 0,002, 0.005, 0,010, 0.020
1 0.030 mMr megu.

OAHOBPEMEHHO rOTOBSAT KOHTPOJIbHbIM PacTBOpP, He coAepXxalyuii meau.

B kaxApblii pacTBop npubaBnsaloT no 2.5 cm3 pacTBopa SIMMOHHOKUC/IOTO aMMOHKA. 1 cMm3 pacTBopa
aMmmunaka (pH pacteopa fonxeH 6b1Tb 8,5—9.5), 2,5 cm3 pacTBopa KynpusoHa 1 0BOAAT 06 beMbl pacTBOPOB
BO/O [,0 METKMU.

Yepes 10 MUH M3MEPSIOT ONTUYECKYHO NIOTHOCTb PACTBOPOB CPaBHEHWNSA MO OTHOLLEHNIO KKOHTPOSIbHOMY
pacTBOpY B KiOBeTaX C TO/ILMHOM NOr/1oLWaroLwero cBeT ¢/108 50 MM. NOMb3YSCh XeNTbIM CBETO(NNLTPOM Npun
ANnHe BOJIHbI 580—620 HM =600 Hm).

b
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Mpu onpegeneHnn maccobl mean 0.01—0.03 Mr onTUYECKYK MJIOTHOCTbL PacTBOPOB CpPaBHEHUA U
KOHTPOJIbHOr0 pacTBOpa A0MycKaeTCcs U3MePATb B KIOBETax C TOJLMHOM NornoLlatoLero ceBeT c/1os 10 Mm.

Mo NonyYeHHbIM faHHbIM CTPOAT rPafyMpOBOYHbIN rpaduiK.

4.3.4.2 TpoBefeHne aHanmsa

30 cmM3 HENTpa/IbHOIO aHa/IM3MPYEMOro pacTBopa NoMellatoT B MEpPHY0 Konby, npubaBnsatoT 2,5 cm3
pacTtBopa JIMMOHHOKUC/IOrO aMMOHUSA, A0BOAAT pH pacTBopa pacTBOpoM aMmuaka Ao 8.5— 9.5 (no yHusep-
canbHOW UHAMKATOPHOW 6yMare). npnbaBnsatoT 2.5 cM3pacTBopa KynpusoHa ngoBoasaT 06beM pacTBopa BoAown
00 MeTku. OHOBPEMEHHO FOTOBST KOHTPOJIbHbIV PacTBOP TakK Xe. Kak Npy NOCTPOEHUW FpagyvpOBOYHOIO
rpaduka.

Uepe3 10 MUH M3MepPAIOT ONTUYECKYIO MNAOTHOCTbL aHaIM3MpPyemMoro pacteopa no OTHOLUEHUIO K KOHT-
PONILHOMY PacTBOPY TakK Xe. Kak npv NoCTPOeHUn rpalypoBOYHOro rpadmka.

Mo nony4yeHHOMY 3HaYEHUIO ONTUYECKO MNI0OTHOCTM, NOb3YACh rPafyMpPOBOYHbLIM FpadnkomM, HaxoaAaT
Maccy Mefu B aHanM3npyemMom pactsope B MUAIUTpaMMax.

4.3.4.3 YyscTBUTENLHOCTL MeToda — 0.001 mr B 25 cm3pacTtsopa.

4.3.4.4 O6paboTka pe3y/ibTaToB

3a pe3ynbTaT aHa/ni3a nNpUHUMaloT cpefHeapudmeTnyeckoe 3HavyeHwe pesynbTaToB Tpex napasl-
NenbHbIX onpefeneHuii, OTHOCUTENbHOE pacxoXAeHne MexXay KOTOpbIMM He MpeBblwaeT A0MNyCcKaemoro
pacxoxaeHus, npueefeHHoro B tabanue 3.

Mpegenbl gonyckaeMo OTHOCUTE/IbHOW CyMMapHOl MOrpeLHoCTU pe3ynbTaToB aHanv3a npu gose-
puTenbHoli BeposATHocTu P =0.95 npeactaBneHbl B Tabnuye 3.

Ta6nuuya 3

Mpegen fonyckaeMoro 3Ha4eHus

Macca meau, Mr [lonyckaemoe pacxoxaeHue, % CyMMapHON NorpeLLHOCTH. %
0.002 30 +20
0.005 30 +20
0.010 15 +10
0.020 15 +10

0.030 15 +10
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