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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

BEPWINNN
METO,qu XUMNYECKOTo aHannila

Beryllium. Methods of chemlcel enalysls

fatasBegeHns — 2019—01—01

1 O6nacTb NPUMEHEHMNSA

11 HacTtoswuii ctaHfapT ycTaHaBNMBaeT (POTOMETPUYECKME METObl ONpefesieHns B 6epnnamm mac-
COBbIX A0J1E CreAyLWmnX 3/1IEMEHTOB: antoMuHKA B gnanasoHe ot 0.05 fo 0.30 %; 6epwinva B guanasoHe oT
97.5 po 100 %; okcmnga 6epunnuva BananasoHe ot 0.3 go 3.0 %: yrnepoga BgmanasoHe ot 0,05 go 0,30 %; meamn
B AnanasoHe o1 0.005 go 0,10 %; xpoma B AnanasoHe oT 0.005 go 0,10 %,; xenesa B guanasoHe ot 0.05 go
0.30 %; marHus B guanasoHe ot 0,02 fo 0.15 %: Hukens B Anana3oHe ot 0.05 0 0.10 %; KpeMHUA B AnanasoHe
07 0.0210 0.15%.

1.2 BHacTofLEeM cTaHAapTe He MpeAyCMOTPEHO pacCMOTpeHre BCeX BOMPOCOB 06ecnevyeHns 6esonac-
HOCTU, CBSA3aHHbIX C €ro ucnosb3oBaHnem. Monb3oBaTens cTaHAapTa HeceT OTBETCTBEHHOCTL 3a ob6ecneve-
HMe COOTBEeTCTBYKLWNUX Mep 6e30MacHOCTM W OXpaHbl 340pOBbSA W onpefensieT LesnecoobpasHoOCTb
npuMeHeHusa 3aKkoHOoAaTe /IbHbIX OrpaHn4YeHnn nepen ero NCnosib3oBaHNEM.

2 HopwmaTtuBHbIE CCbIIKU

[Ns npUMeHeHUst HacTosLWero cTaHaapTa Heo6Xo0ANMbI CeyOLNE CCbIIOYHbIE AOKYMEHTbI. 19 Hepa-
TUPOBaHHbIX CCbINIOK NPUMEHAIOT NOCNeHEE U3[aHNe CCbI/TOYHOro AOKyMeHTa (BK/1oUasi BCE ero U3MeHeHus).

2.1 CrtaHgapTbl ASTMY])

ASTM D 1193 Specification for Reagent Water (Cneuundukarmsa nabopaTopHoii Boabl)

ASTM E29 Practice for Using Significant Digits in Test Data to Determine Conformance with
Specifications (MpakTvka 1cNoab30BaHUs 3HavYalMX UMp Npu npeacTaBfeHnn pe3ynbTaToB UCMbITAHWUIA.
OnpegeneHne cooTBETCTBUA CO cnevmndukalnsammn)

ASTM E50 Practices for Apparatus. Reagents, and Safety Considerations for Chemical Analysis of
Metals. Ores, and Related Matenals (MpakTuyeckne TpeboBaHUA Kannapatype, peaktuBam, BbINOSTHEHWUIO TEX-
HVKM 6e30NacHOCTY NpY NPOBEAEHNN XMMUYECKNX aHa/IM30B MeTasfIoB, Py uApyrux matepranos MeToAamm
cnekTpohoTOMETPUN)

ASTM E55 Practice for Sampling Wrought Nonferrous Metals and Alloys for Determination of Chemical
Composition (OT60p Npo6 LBETHbIX META//IOB U CNIaBOB, 06pabaTbiBaeMblix JaBeHneM, 415 onpefeneHms
XUMUYECKOro cocTaBa)

ASTM E60 Practice for Analysis of Metals, Ores, and Related Materials by Spectrophotometry (CnekTpo-
poTOMETPMYECKNI aHaNN3 MeTasI/IoB, pPy4 1 CONYTCTBYOLWNX MaTepnanion)

ASTM E88 Practice for Sampling Nonfercous Metals and Alloys in Cast Form for Determination of
Chemical Composition (OT60p Npo6 NUTeNHbIX LBETHLIX META//I0B U CN/1ABOB A/15 ONpeAeNeHns XMMNYeCKoro
cocTaBa)

"> YTOYHUTb CCbiNKN Ha cTaHgapTel ACTM MOXHO Ha caiite ACTM: www.astm.org unu 8 cnyx6e noaaepxkn KnneH-
T0B ACTM: service@astm.org. B nHopmaymoHHom Tome exerogHoro cbopHuka ctaHgapTtoB (Annual Book of ASTM
Standards) cnegyeT o6pauwatbcs K CBOAKE CTAHAAPTOB €XerogHoro c60pHNKa CTaHAapToOB Ha CTpaHuue caiTa.

N3paHne opuymnansHoe
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ASTM E135 Terminology Relating to Analytical Chemistry for Metals. Ores, and Related Materials
(TepMuHONOrUsA, OTHOCSILLLAACS K aHANIMTUYECKON XUMUWN METAsINIOB, PYZ, U CONYTCTBYIOLLNX BELLECTB)

ASTM E173 Practice for Conducting Interlaboratory Studies of Methods for Chemical Analysis of Metals
(Withdrawn 1998) (MpakTuka npoBeAeHNa MexnabopaTopHbIX MccnefoBaHuii. MeToabl XMMUYECKOro aHanmsa
MeTasoB)

ASTM E1601 Practice for Conducting an Interlaboratory Study to Evaluate the Performance of an
Analytical Method (MpoBefeHne mexnabopaTtopHbix uccnefoBaHuii. OueHka 3 EKTUBHOCTN aHaNUTMYec-
Koro meTtoga)

3 TepMuHbI 1 onpeaeneHus
3.1 BHacToswwem cTaHgapTe NpUMeHeHbl TepMuHbl No ACTM E135.
4 HasHayeHue N NpUMeHeHue

4.1 MeToapl KOMMYECTBEHHOTO XMMWYECKOro aHanmsa 6epunnuna (KOMMOHEHTOB, BXOAALWMX B €ro
COCTaB), YyCTaHOB/EHHbIE B JaHHOM CTaHAapTe, B NepByl oyepedb nNpefHasHayeHbl 415 NPUMEHEeHUs B
kayecTBe apbUTPaxXHbIX METOA0B ANS UX MPUMEHEHNA NPU OLeHKe COOTBETCTBMSA YCTaHOB/IEHHbIM TpeboBa-
HUAM (cneundukaumsam). MpegnonaraeTcs, YTO ONbIT UCNONHUTENEN-aHAIMTUKOB AOCTATOYEH ANA KBasu-
dvumpoBaHHOro 1 6e30MacHOro BbINOMHEHWA AaHHbIX MEeTOoAMK, a nabopatopus pacnonaraet BcCeM
Heob6xo4MMbIM ANA NPOBEAEHNS aHa/IM30B, BK/1I0Yas NpPaBu/IbHO NofobpaHHoe o6opyfoBaHme.

5 O6wwe TpeboBaHUA Npy NPUMEHEHNN (DOTOMETPUYECKNX METOAUK
n3mepeHuii

5.1 Annapartypa n peakTuBbl, HEO6XOAVMbIE 418 ONpefeeHNs KaXA0ro afleMeHTa, NprBefeHbl B COOT-
BETCTBYIOLMX pasfeniax HacToslero ctaHgapra, ecnm He ykasaHo vHoe. O6opyaosaHue, cTaHAapTHble
pacTBOpbI 1 peakTVBbl 40/MKHbI COOTBETCTBOBATL TPe60OBaHUSIM, ycTaHOBMeHHbIM B ACTM E50. doTtomeTpbl
[OMKHbI COOTBETCTBOBATL TPEO6OBAHMSAM, yCTaHOBNEHHbIM B ACTM E60.

5.2 O6wue TpeboBaHUS NO BbLINOSHEHUID (DOTOMETPUYECKUX (CMEKTPOPOTOMETPUUECKNX) METOAMK
N3MepeHuii 4OKHbI COOTBETCTBOBATL TpeboBaHMAM, ycTaHoBNeHHbIM ACTM E60.

6 Mepbl 6e30nacHOCTU

6.1 Mepbl 6e30nacHOCTM (MPeAOoCTOPOXHOCTUN), KOTOpble [O/MKHbI COB/MIOAATLCA NPU BbINOMHEHUN
MEeTOAMK U3MEpPEHWIA, lO/TKHBI COOTBETCTBOBAaTL TPE6GOBAHMAM, YCTaHOB/IeHHbIM B ACTM E50. MeTannunyec-
K1 6epunnunii n ero coeAnHeHns ABNAIOTCA TOKCUYHbIMU. CnefyeT NposiBNSATb OCTOPOXHOCTb, 4TO6LI NpeaoT-
BpaTUTb KOHTaKT Gepunnuiicofepxalinx martepuanoB ¢ koxeid. CnegsyeT usberatb BAbIXaHus n060ro
BellecTBa, codepxatiero 6epunnuii, a Takke 6epunnnsa, Haxoaslerocs B BUAe NeTyyero coeAnHeHnsa nnm
TOHKOM3Mesib4YeHHOoro nopowka. OTxogbl, codepxalne Gepunnuii (MM okcupg 6epunnvs), Heob6xoaMMo
TUaTenbHO cobupartb 1 yTUAN3MpoBaThb.

7 OT60p NpPob

7.1 OT6op Npo6 AnNA NpOBefeHWA aHanv3a OT KOBaHbIX MeTan/M4yeckux W3Aennin nNpoBogAT no
ACTM E55. OT60p Npo6 OT NMUTbIX MeTanmyeckux nsgenmii nposoaat no ACTM E88. OgHako nepeyncieHHble
[OKYMEHTbl He OTMeHAIT TpeboBaHUa 1 BbIGOPKKU, NpUBEAEHHbIE B OKYMEHTaXx, pernaMeHTupyoLwmx Tpe-
60BaHNA KOb6BbEKTaM UCNbITaHWiA (CTaHdapTam, cneyudukayusam maTepranos 1 npoyee).

8 lMpaBuna OKPYrNeHNss pacyeTHbIX 3HAUYEHU

8.1 [pw npoBegeHUN pacyeToB, NPeACTaBNEHUN PaCHETHbIX 3HAYEHWUI 1 pe3ynbTaToB KO/IMYECTBEH-
HO-XVIMWUYECKOro aHann3a OHW OKPYI/IAITCA A0 HYXXHOIo KonnyecTsa 3Havalmx uudp B COOTBETCTBMM C npa-
BUNaMu. pernameHTuposaHHbimm B ACTM E29.

8.2 PacyeTHble 3HAYeHUs1 AO/KHbI ObITb OKPYINEHbl [0 HY)XHOrO KOJMyecTBa 3HaKoB, Kak yKasaHo B
cTaHfapte ACTM E29.
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9 MexnabopaTopHble uccnenoBaHuns

9.1 MeTOAMKN M3MepeHUli, yCTaHOB/IEHHbIE B HACTOSLWEM CTaHAapTe, MOryT ObiTb OLEHEeHbl B COOT-
BETCTBMM C MpasBuiamMu, ycTaHoBieHHbIMM B ACTM E173. ecnv He ykasaHbl gpyrue crnocobbl OLEHKM KX
TOYHOCTHbIX XapaKTepuUcTuK.

OnpeneneHne MaccoBoi 40NN XpoMa (hOTOMETPUYECKNM METOAOM
C NpuMeHeHeMm andeHnkapbasnaa

10 O6nacTb NPUMEHeHUs

10.1 [aHHbIi MeTog pacnpocTpaHsieTcs Ha onpegenieHne Xpoma B KoHLeHTpauusix ot 0.004 MaccoBbIX
poneii, %, no 0,04 maccoBbix gonei, %.

11 CywHocCTb MeToga

11.1 XpoMm OKMCNST nepekcuancynbaTom B NPUCYTCTBUN HUTpaTa cepebpa, nocse Yero nosyyYeHHsbIi
XPOMOBDbI KOMMAeKe andpeHnnkapbasnga ncnonb3yoT gasee nNo metogmke. doTtomeTpuyeckoe nsmMepeHve
OCYLLECTBAAT NpU ANNHE BOAHbI 540 HM.

12 [Omana3oH n3mepsieMblX KOHUEHTpaLmii

12.1 PekomeHAyeMblii MHTEpPBa/ KOHUEHTpaunii coctaBnset ot 0,02 mr go 0,10 Mr xpoma Ha 250 mn
pacTBopa, C NCNO/Ib30BAHNEM KIOBETbI C TO/ILLMHON NOTOLAtoLLEro ¢/105 2 CM.

MpurumeuvaHune — [laHHas METOAMKA M3MepEeHWit onncaHa C NPUMEHEHWEM KIOBET TOJILLMHONM nornowarLLero
cnos 2 cM. MoryT 6bITb NCNOMbL30BaHbI KIOBETHI C APYTMMUW pasmepamiu npu ycroBum, 4To 6yAyT CAenaHbl COOTBETCTBY-
loume n3mMeHeHns (NoNpaBkM) NO OTHOLIEHMWIO K UCMONb3YEMbIM NPo6GamM 1 peareHTam.

13 CTabu/IbHOCTbL OKPacKM pacTBopa C XPOMOBbLIM KOMM/IEKCOM

13.1 LiBeT pacTtBopa c KOMMIEKCOM XpoMa NPOsIB/SIETCS Cpasy, HO HAUYMHAET cHe3aTb NPUMEPHO Yepes
10 MUH. ®OTOMETPUYECKINE N3MEPEHNS AO/MKHBI GbiTh BbINOHEHbI B TEYEHWe 5 MUH NOC/1e NPOsiB/IeHUs LBeTa.

14 BnusaHve gpyrmux asfieMeHToB

14.1 Ecnu KOHUEHTpauuu Apyrux 3aneMeHToB HaxoAAaTcsa B npefenax, ykasaHHbiX B n. 1.1. TO OHU He
OoKa3blBalOT BAIAHNE Ha MOJIyYeHHbIe pe3ybTaTbl aHansa.

15 PeakTuBbI, pacTBOpbI

15.1 AueToH (CH3COCH?3).

15.2 PacTBop nepokcugucynbpaTa ammoHus (100 r/n) — pactBopuTb 10 r nepokcuaucynbgara
ammoHunsa (NH4)2S20a e Boge v pa3baButb Ao 100 ma. He ucnonb3oBaTb pacTBop, KOTOPbIA cTosn 6onee
12 vacos.

15.3 CTaHpapTHbIi pacTBOp Xpoma (1 mna =0.005 mr Cr) — pactBopuTtb 0,2830 r 6uxpomata kanuns
K2Cr20 7B Bofie B MepHOi konbe o6bemoM 11, 406aBUTb BOAb! A0 METKM U NepemMeLtaTb. C NOMOLLbI0 NUNETKN
nepenuTb 5 M cTaH4apTHOrO pacTBopa B MepHyto konby o6bemom 100 M,A0BECTH 40 METKU nnepemeLLaTtb.

15.4 PacTBop audennnkapbasuga (5 r/n) — pacteoputb 0,50 r gudpeHnnkapbasunga (1,5-gudpexnn-
kap6orngpasunga) B 100 mn auetoHa. MNprvMeHseTcs TObKO CBEXENPUroTOB/EHHbIN pacTBop. He ncnonb3o-
BaTb pacTBOpP, KOTOpPbIN cTOSAN 6onee 1u.

15.5 docopHas kncnora (1l +1) — cmewwatb 0a1MH 06bEM KOHLLEHTPMPOBaHHOM hOCOPHOL KNCNOTbI
(H5P04.sp gr 1,69) c ogHM 06BEMOM BOAbI.

15.6 PacTBOp HUTpaTa cepebpa (2.5 r/n) — pacteoputb 0.25 r HUTpaTa cepedbpa (AgN03) B Boge 1
pa36aButb o 100 mn.

15.7 PacTBop rugpokcmga HaTpusa (500r/n) — pactBoputh 50 r ruapokcuga Hatpus (NaOH) B Boge u
pa36asuTb A0 100 M.
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15.8 CopHasa kucnoTa (1 + 1)— oCTOPOXHO B36anTbiBas, TWaTe/lbHO CMelwaTb OAWH 06beM KOH-
LeHTpmpoBaHHoli H2S04(sp gr 1.84) B ofHOM 06beMe BOAb!.

15.9 AucTwunnupoBaHHas BOga — €C/n He yka3aHo MHoe, TO BOAa f,0/KHa cooTBeTCTBOBaTh Tvny Il no
cneundukaymn ACTM [1193.

16 TocTpoeHue rpagynpoBOYHOIO rpadovka

16.1 TMpuroToBeHne rpagynpoBOYHbIX (MM CTaHAAPTHBIX) PACTBOPOB:

16.1.1 C nomolbio nuneTku nepeHectn 5, 10, 15 n 20 MN. COOTBETCTBEHHO, CTAHA4APTHOIO pacteopa
xpoma (1 mn =0.005 mr Cr) BXMMuyeckne ctakaHbl eMKocTbio 400 M. lo6aBuTb B kaxAablli cTakaH 1 mn H3P 04
(1 ¢ 1) n pa36aBuUTL BOAOKN A0 OTMETKMN 250 M.

16.1.2 Jo6aBnsa NaOH unn pacteop H2S04 (1 + 1), goBectn pH go 3HauveHus 0.95 i 0.05. Jo6aBuTb
10 mn pacteopa AgN 03, 10 mn pactsopa (NH4)2S,0 81 HeCKONTbKO CTEKAHHBIX WaprkoB. CTakaH HakpbiBalOT
pe6pnCTbIM NOKPOBHbLIM CTEK/IOM U KUNSATAT B TEUYEHWE MO MeHbLueid mepe 25 MyH. B TeyeHue aToro nepuoga
[06aBNA0T BOAY, CTOMbKO, CKOMbKO TpebyeTca ansa nogaepxanHns obbema He MeHee 150 mn. OxnaxgatoT v
nepenusaoT B MEPHYHO KOSy eMKOCTbI0 06 beMoM 250 M. [lanee NpoAo/KatoT Kak ykasaHo B 16.3

16.2 PacTBOpCpaBHeHUA — 006aBUTb B CTakaH eMKOCTbto 400 M. B KOTOPOM HaxoauTcs 250 M Boapl,
1mn pactBopa H3P04(1 ¢ 1). MNpogonxaTb kak ykasaHo B n. 16.1.2.

16.3 MonyuyeHue okpackm — no6aBuTb 2.0 Ma pactBopa agudeHunkap6asma. PazbaBuTb 40 HYXHOrO
o6bema v nepemeluathb.

16.3.1 MpurotaBanBalT U paboTaloT TO/IbKO C TEMU pacTBopamu, KOTOpble MOryT ObiTb U3MEPEHbI B
TeyeHune NATU MUHYT Noc/ie N3MEHEHNA OKPackn (OKOHYaHNA oKpaluuBaHus).

16.4 ®otomeTpua

16.4.1 MHorokaHanbHblli (GOTOMETP — NPOBECTU W3MEPEHUSI ONTUYECKON MIOTHOCTW B KOBETax C
TOJILLMHOW MOTOLLLAKLLEero /105 2 CM N0 OTHOLIEHWUIO K KOHTPO/IbHOMY pacTBOpy (Mnn pacTBOpy CpaBHEHUS)
npu AnvHe cBeToBOM BOMHbI 540 HM. icnonb3ys cTaH4apTHbIE PAcTBOPbI, NOMYYNTL UM NOCTPOUTL rpasyv-
POBOYHbIV rpadhvK.

MpoBecTV KOPPEKTUPOBKY. I3MepuTb N3MeHeHne peLleTkn, NCNO/b3ya AYeiky NornoweHns ¢ AJINHOM
ONTUYECKOro MyTW 2 CM 1 CBETOBOI NONOCHI C LIeHTPOM 0K0/10 540 HM. C NOMOLLbIO TECTOBOW AYEeiikv NONyYnTh
dhoTomMeTpuyeckne nokasaHna KanmbpoBOYHbIX PACTBOPOB.

16.4.2 OpHoKaHasbliblli POTOMETP — MOMECTUTb COOTBETCTBYIOLLYIO YacTb pacTBopa CpaBHEHUS B
KIOBETY C TO/ILUMHOI CNOSi NOrNoLWeHns (C A/IMHON ONTUYECKOro MyTN) 2 CM U HACTPOUTL POTOMETP Ha ANNHY
BOJIHbI OK0/10 540 HM. CoXpaHsas 3Ty HACTPOLiKY, NONY4YnNTb POTOMETPUYECKNE 3HAUYEHNA CTaHAapPTHbIX (rpagy-
MPOBOYHbIX) PACTBOPOB.

16.5 pagynpoBOYHbIA rpadnk — NOCTPOUTb PafynpoBOYHbIA rpaddnk 3aBUCUMOCTU OMTUYECKON
NAOTHOCTWN OT MOJTYYEHHbIX 3HAYEHUI COAEpPXKaHUsA XpoMa B rpagyuMpoBOYHOM pacTBope (B Munaurpammax
Xpoma Ha 250 mn pacTtsopa).

17 TMpoBegeHne UCTbITaHWI

17.1 TpuroToBfieHNe aHanU3npyemoro pacteopa

17.1.1 NepeHnecTn 0.50 r o6pasua, B3BELWEHHOIO C TOYHOCTbIO A0 0.1 Mr, B cTakaH 06beMoM 250 mn
(cM. npumeyaHune). lo6asutb 100 M BOAB! M NOCTENEHHO BBeCTM 15 Mn H2S04(1 ¢ 1). PacTBOp HenpepbIBHO
Harpesartb 10 TeX Nop, Nnoka peakuus He npexkpaTuTcs.

NMpumeuyaHune — Ecnu cogepxaHne xpoma B o6pasue Haxoautca mexay 0.02 % n 0.04 %. cneayeTt Mcnonb-
30BaTh Maccy HaBecku npobsl (o6pasuya), pasHyw 0,25 .

17.1.2 OTdunbTpoBaTh pacTBop yepe3 11-cm hunbTp U3 TOHKON (PUNbTPOBasbHOM Gymary B cTakaH
o6bemom 400 mn. MpombITb GUABLTP NATbL UK WECTb pas ropsyeit Bogon. CoxpaHuTb unbTpaT. MNepeHecTn
hUNbTP B NNATUHOBBLIN TUTe/b, BbICYLUNTb 1 MpoKanuTb Nnpu Temnepartype 700 °C. Cyxoii ocTaTok nepeHecTu
B N/1aTWHOBBIA TUrenb 1 npokanuts npu 700 °C.

17.1.3 B nonyyeHHblii nocne o3o0eHna huibTpa ocTaTok 406aBNAT oAHY Kanaw H2S04u Tpu unm
yeTbipe kanam HNO3.n 3 nnm 4 mn HF. O6pabatbiBaloT ocTaToK 04HOM kanneint H2S04(1 + 1). Tpems kanasamu
nnu yeTblpbMsa Kannamv HNO3u 3 nnn 4 mn HF. BeinapusatoT 40 CyXOro octaTka U npokannsarT B TeyeHne
3—4 MuHYT Npu 900 °C. CnnasAsT 0CTaToK C Npubnn3nTensHo 11 nupocynbgata kanus (K2S20r). OctaTok
oxnaxgarT 1 BbilenayvsaT B 25 M1 BOAbl, [06aBNAIOT NOMYYEHHbIA pacTBOp K pe3epBHOMY ubTpaTty
(17.1.2) npazbasnstoT fo 250 ma. MpogomkaoT aHanns no npoueaype, ykasaHHoi B 16.1.2.
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17.2 PacTBOpCpaBHEHNA — MPOBECTU XO/I0CTYI0 NPObY Yepes BCIO NpoLeAypy aHannsa, Ucnosb3ys To
Xe KO/IMYecTBO peakTMBOB, Kak 1 ANa NpuUroToBaeHns pactsopa ¢ 06pasuomM. icnonb3oBaTth X010CTY0 NPody
B KayecTBe pacTBopa CpaBHEeHUS.

17.3 MonyyeHune okpackn — no 16.3.

17.4 ®oTOMETpPUA — NPOBECTU POTOMETPUYECKNE N3MEPEHUS aHA/TM3NPYEMOrO pacTBopa Kak ykasa-
Ho B M. 16.4.

18 O6paboTka pe3ynbTaToB

18.1 TpoBecTn pacuyeT NoslyYyeHHOro (HOTOMETPUYECKUM METOOM 3HAUEHWs COAepXaHus Xpoma B
MUNIMrpamMmMax B UCCneyeMoM pacTBope C NOMOLLbI0 FpaAypoBOYHOTO rpaduka.
MaccoByto [0/110 Xpoma. %. paccuuTbIBaoT No hopmysie

Xpom =— . 0>
et

rae A — nosyyeHHoe 3HaueHve xpoma B 250 M1 aHa/IM3npyemoro pacTeopa, Mr;
B — macca HaBeckun o6pasua (Npobbl), NnpeacTaB/ieHHOro B 250 M aHaIM3Mpyemoro pacteopa, I.

19 lMpeunsnoHHOCTb U CMeLLEeHne
(cnyyaiiHast u cucTeMarnyeckasi NOrpeLlHOCTb)

19.1 TpeunsnoHHOCTb — BOCEMb YHACTHUKOB M3 CEMU NaGopaTopuii GbINM NPUBAEYEHbI /15 OLEHKN
(TecTvpoBaHus) 3TOro MeToAa UCMbITaHW (METOAVKA N3MepeHuit). TOroBbld pesynbTart, NoMyyYeHHbI npu
06paboTke AaHHbIX, NpuBefeH BTabnuue 1.

Ta6nuya 1— CraTtucTuyeckne jaHHole

Howmep o6pasLa PesynbTarthl aHann3a xpoma, lMoBTOpPsieMOCTb, MaccoBas B;(;zzgszzoﬁ‘gxgc;b'
9 ons. % (Rrno E173 -7
maccosas aons. % it ( ) (12noE173>
1 0.007 MeHee 0.001 0.001
2 0.020 0.002 0.003

19.2 CwmelieHne (cucrTemaTuyeckas MOrpewwHocTb) — NpyU NpoBeAeHun MexnabopaTopHoi npo-
rpaMmbl TECTUPOBaHNA AaHHON METOAMKN N3MEePeHUNA aTTeCTOBaHHbIe CTaHAapTHbIe 06pas3Lbl (cepTuduLmpo-
BaHHble 3Ta/IOHHblIe MaTepuasnbl) He WUCNOoMb30BaUCh (He OblNN AOCTYMHbI). [pu BbINOIHEHUN AAHHOMN
MEeTOAMKM N3MEePEHNIA NooLpsieTCa NprMeHeHne cTaHAapTHbIX 06pasLoB (referens materials), ecnu oHn nme-
10TCA B HaNM4mm B nabopatopun. [Ina onpegeneHns norpeLHocT AaHHOro MeToa UCnbITaHuiA B KOHKPETHO
nabopaTopumn NonNb3oBaTeIIM HACTOSAILLLEro cTaHAapTa PEKOMEeHAYeTCA NPYMEeHATb 06LWenpuHATbLIE CPaBoY-
Hble flaHHble.

19.3 ACTM E173 6b1n1 3aMeHeH Ha ACTM E1601. O603Ha4YeHne BOCNPOM3BOAMMOCTN R23aMeHEHO0 Ha
cooTBeTcTBYtOLee o603HaveHne Rno ACTM E1601. Torga kak 0603HayeHne NoBTOPAEMOCTU H, 3aMeHEeHOo Ha
o0603HayeHve 1 no E1601. 3HayeHMe NoBTOpsSieMOCTU R2 cOOTBETCTBYET 3HAYEHMI0 MOBTOPSEMOCTM R u3
ACTM E1601. AHanorMyHo 3HayeHve BOCNPON3BO4MMOCTUN MHAEKC R, COOTBETCTBYET 3HA4YEHMIO BOCMPOU3BO-
anmocTtu rus ACTM E1601.

OnpeperneHne xernesa OTOMETPUYECKMM METOLO0M
C npumeHeHnem 1,10-cheHaHTpONVHA

20 O6nacTb NPUMEHEHUS

20.1 [JaHHbI1 MeTog UcnbiTaHnii NpUMeHseTCA Npy onpefenieHnn xenesa B guanasoHax KoHLeHTpaLuii
mMaccoBbIx goneli ot 0.05 % go 0.25 %.
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21 CywHocTb mMeToda

21.1 )Xeneso B3aMMOAENCTBYeT C MMAPOKCUIAMWHOM T[UAPOXI0PMAOM U npeBpawaetca B 1,10
Komnnekc peHaHTponnHa. ®oToMeTpuyeckne N3MepeHns oCyLLeCTBAIOTCA NPU A/IMHE BOJSIHbI 0KO10 515 HM.

22 [nanas3oH KOHUEeHTpaumii

22.1 PekoMeHAyeMblii Arana3oH KoHUeHTpauuii coctaBnsieT ot 0,05 mr Ao 0,250 mrxenesa Ha 100 mMn
pacTBopa C UCMOMb30BaHNEM KIOBETbI A/IMHOW 2 CM.

MpumeuyaHune — HacTosawmnit mMeTon 6bi1 ONUCaH A1 KIOBET, MUMEOWMX TOMLWMUHY MOMOWAlouero cnos
(cBO6OAHBIA NYTb) 2 cM. MOryT 6bITb MCNONb30BaHbI KIOBETHI APYTUX pa3MepoB, NPU 3TOM LOJIKHbI 6bITh NPefyCMOTPEHbI
COOTBETCTBYIOLME KOPPEKTUPOBKM (MONPABKM) MACChl HABECKU NPO6bLI 1 KOIMYECTBA NCMO/Tb3YEMbIX PEAreHTOB.

23 CTabu/ibHOCTb OKpalmnBaHuA

23.1 Liet pa3BuBaeTcs B TeyeHne 10 MvH 1 cTabuneH He meHee 2 4acos.

24 Mewatowpe BANAHUA (UHTepdepeHums)

24.1 Hwukenb obpasyeT komnaekc 1 nornouwaet (notpe6aseT) 1,10 heHaHTPosIMH. OHaKO KOMYecTBO
HVKeNs, NPUMEPHO BYETbIPE pasa npesblllalolliee cogepxaHmne xesesa, He okasbiBaeT 3aMeTHOr0 B/IMAHNA Ha
onpegeneHve xenesa. [ipyrne afnemeHTbl, 06bIYHO CoAepXallmecs B 6epuinm, He okasbiBaloT MeLlaloLero
B/IMSIHWSA, €CNIN UX KOHLEHTPaLMN He MPeBbILLAaloT MakCUMasibHbIX KOHLEHTpaLuuid, ykasaHHbIX B nyHkTe 1.1.

25 PeakTumBbl, pacTBOpbI

25.1 AueTaT ammoHus pacTBop (230 r/n) — 115r aneTaTa aMMOHUA PacTBOPAIOT B BoAe 1 pa3bas-
nawT go 500 mn.

25.2 'magpoxnopug rugpokcunamvHa pacTsop (100 r/n) — pactBopstoT 5,0 r rmgpoxaopmga rmgpo-
kcmnamuHa (NH20H sHCI) B 50 mn Bogpl. Kaxablii pa3 npurotaBnMBaloT CBEXWIA pacTBop.

25.3 CTaHgapTHbiipacTBOopXxene3a(lmn=0.01mrPB) — pactBopsatoT0.7020 rxene3oamMmmMOHUIAHO-
ro cynbata (Fe (NH4)2(S04)2w6H20) B 10 mn Boabl nao6asnsoT 1mn H2S04(1 * 1). MepenunsaloT B MEPHYHO
K0s16y BMecTUMOCTbio 100 MA1, ,O0BOAAT 10 HYXHOro o6bema 1 nepemMeLLmBatoT.

25.4 PacTBop 1,10-cpBHaHTponuHa (1 r/n) — pacTtBopsoT 0.1 r moHorugpata 1,10-cheHaHTponuHa
B 100Mn BOAbI.

25.5 [iucTunnmpoBaHHas Bofja — €C/IM He yka3aHO MHoe, TO KBanudumkauma 4yuctoTbl BoAbl (Boja
nabopaTtopHas) fo/mkHa cooTBeTcTBoBaTh Ty Il cneuyndmkaunun ACTM D1193.

26 TocTpoeHne rpagynpoBOYHOro rpaduvka

26.1 CTaHfapTHble (rpagyMpoBOYHbIE€) pacTBOPbl — C NOMOLLbLIO NUNETKN nepeHecT 5,10,15.20 u
25 Mn pacTtBopa xesesa, cooTBeTcTBeHHO (1 M =0,01 MrFe). B MepHble kos16bl 06bemom 100 mn.Jo6aBnTh B
Kaxayto konby no 1 mn H2S04(1 ¢ 1) u pa36asutb 40 50 M. MNpogomkaTb Kak ykasaHo B 26.3.

26.2 PacTBOp cpaBHeHMs — HanuTb 50 mn Bogbl 1 1 Mn H2S04 (1 ¢ 1) B MepHylo Konby 06bemMoM
100 mn. MpoAoMKUTL Kak yka3aHo B 26.3.

26.3 V3meHeHue uBeTa — cMmewartb 3 mn pactsopa NH20H HCIun 20 mn pacTsopa auetata aMMOHUSA.
[o6aBuTb 10 mn pacteopa 1.10-heHaHTpoNMHa 1 nepemMellaTb. [poBepuTh pH pacTBopa c NOMOLLbI0 NHAVKA-
TOpHOIi 6ymarun. Mpu Heo6xoAMMOCTU f06aBUTL pacTBOP alerara aMMoHUA NS nonyvyeHus pH pactsopa B
aunanasoHe 0T4.0 0o 4,5. Pa36aBuTb 0 HY)XXHOro 06bema 1 nepemMeLathb.

26.4 ®oTOmMeTpuUsa

26.4.1 MHOrokaHanbHbIli )OTOMETP — MPOBECTU U3MEPEHUS ONTUYECKON NMOTHOCTW B KlOBeTax C
TO/LLMHOV NOrNOLWAtoLLEr0 C/I0S 2 CM MO OTHOLIEHMWIO K KOHTPONIbHOMY PacTBOpY (PacTBOPY CpaBHEHMWSA) Npr
ANviHe cBeTOBOI BOMHbI 515 HM. Vcnonb3ys cTaHAapTHble PacTBOPbI, NOAYYUTb WM MOCTPOUTL rpagynpo-
BOUYHbI rpadivk.
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OnpeaennTb KOPPEKLMIO KNETOK U U3MEHEHWNE SYeekK, UCMOb3YS AYelikv NOroLWeHNs ¢ 4/IMHON onTuyec-

KOro NyTW 2 CM 1 CBET/I0/ NOI0COI C LLEHTPOM NpuMepHO 515 HM. C NOMOLL b0 TECTOBOI iYelikn onpeaennTb
dhoTOMeTpUYECKME NOKa3aHNsA KanMbpoBOYHbIX PACTBOPOB.

26.4.2 OfHoKaHanbHblli DOTOMETP — NepeHecTM COOTBETCTBYHOLLEE KOMYECTBO CTaHAapTHOro
pacTsopa B NOr/I0LWAoLLYy0 Aueliky AIVHOW 2 CM 1 NpoBecTn hoTOMEeTpUYeckne nsmepeHus. Npoeectu nsme-
peHusl, Bo3Bpallas (GOoTOMeTp B MepBoHayasibHOe (HACTPOEHHOE COCTOSIHWME), UCMONb3yS ASINHY BOJHbI
npumMepHo 515 HM. Mpn 4OCTUKEHUN NCXOAHON HACTPOIKM NONYUNTL hOTOMETPUYECKUE AaHHbIe No rpagyupo-
BOYHbIM pacTBopam.

26.5 FpagynpoBOYHbIN rpaduk — NOCTPOUTL FPafyvpOBOUHbIA rpactnk 3aBMCUMOCTM ONTUYECKOW
NAIOTHOCTY OT MOJTyYEHHbIX 3HAYEHUIi CoAEePXaHUS xenesa B rpalyMpoBO4YHOM pacTBope (B MUAUTpaMMax Ha
100 mn pacTtBopa).

KannbposoyHas (rpagyvMpoBOYHAs) KpuBas — y4acTOK MOJyYEHHbIX (DOTOMETPUYECKMX MOKasaHWii
Ka/IMbpoBOYHbIX PACTBOPOB NPOTVNB MUAIMTPAMMOB Xenesa Ha 100 mn pacTeopa.

27 TpoBengHVe UCNbITaHW

27.1 TMpvrotoBneHne aHann3npyemMoro pacTeopa

27.1.1 Haecky npo6bl maccoi 1,0 r (aHanu3npyemoro o6pasua), B3BELUEHHY0 C TOYHOCTbIO A0 1 wr,
NoMeLLatT B XMMUYECKUI cTakaH. [,o6aBnsitoT noHemHory B 100 mn Boapl 25 M H2S04(1 ¢ 1). Peakymsa cunta-
eTcs 3aBepLUEHHOM, Korga nepectaeT BblAeNATbCA TeNno.

27.1.2 OtcunbTpoBaTh pacTtBop yepe3 11-cM uUNbTP U3 TOHKON (PUNLTPOBAHHOW GymMarn B MepHYH
Kon6y emkocTbio 500 M. PUNLTP NPOMBITL ropsyelt Bogoi 5 nnn 6 pas. MepeHecTn puabTP B NAATUHOBLIN
TUrenb UNPoKaanTb Npu Temnepatype 700 °C. MonyyYeHHbIl unbTpaT COXpaHsIoT.

27.1.3 B nonyyeHHsblli nocne npokasnBaHus 0cTaTokf06aBna0T ogHY kanio H2S04(1 +1), 3unu 4 kan-
nm HNO3u 3— 4 mn HF. BbicylimBaloT NOJTyYEHHbIV OCTATOK A0 NOCTOSHHOIO BECa U NpoKasimBalT B TeUeHne
3—4 muH npu 900 °C. Mony4veHHbIli ocTaTok cnaaensAwT ¢ 1 r nupocynbdarta kanua K2520r OxnaxgatorT,
BbllLeNaunBatoT B 25 M1 BOAb! M 4,06aBNAIOT 3TOT PACTBOP B COXPAHEHHBbIN hunbTpaT (n. 27.1.2). MonyveHHbIl
pacTBop pa3baBnalT A0 HYXHOro o6bema v nepemelwunBatoT. MNuneTkoil nepeHocatT 50.0 mn pacteopa B
MepHyto Kos1by o6bemom 100 mn.

27.2 MNpuroToB/MieHNe pacTBOpa CpaBHEHUSs — NPOBECTW PacTBOP XO/10CTOW NPobbl Yepes BCIO Npo-
Luefypy aHanusa, ucnosb3ys TO Xe KOSIMYECTBO PeakTBOB, Kak U B C/lydae ¢ paboyeil npoboit, 4na ero npumve-
HEeHMA B KaYecTBe pacTBopa CPaBHEHUS.

27.3 N3meHeHne uBeTa (UMHTEHCUMBHOCTb OKpallMBaHWA) — NPOAO/MKUTL AENCTBUA, Kak ykasaHo
B 26.3.

27.4 doTOMeTpuUs — npoBecTu hoToMeTpUYECKNE N3MEPEHUS CTaH4aPTHbIX PACTBOPOB, Kak ykasaHo
B 26.4.

28 O6paboTka pe3ynbTaToB

28.1 TMpoBecTu pacyeT NoyYeHHbIX DOTOMETPUYECKUM METOA0M 3HAUYEHUIA Xenesa B MUNAUrpaMMax
B MCC/ieflyeMOM pacTBope C NOMOLLbIO rpagyvpoBOYHOTO rpaduka.
MaccoByto f,0/110 Xene3a. %. paccunTbiBatoT Nno hopmyne

X =— . 12
eneso 5 10 )

roe A — nonyyvyeHHoe cogepxaHue xenesa s 100 M1 aHann3npyemoro pacTesopa, Mr;
B — macca HaBecku npobbl (06pasua), Haxogsawerocs B 100 ma rotoBoro pabouero pactsopa, r.

29 TlpeunsMoHHOCTb N CMeLleHne
(cnyyairiHas n cuctemaTnyeckasi NOrpeLHocTb)

29.1 MMpeuusnoHHOCThL — BOCEMb 1abopaTopuii Gbinv NpUBIEYEHbI A1 OLEHKU (TECTUPOBAHWS) 3TOrO
MeTofa ucnbITaHuii (METOLUKM U3MEPEHWIA). VITOroBbIE pe3yibTaTbl, NOyUYeHHble nocsie 06paboTkM AaHHbIX,
npuBefeHbl B Tabnuue 2.
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Ta6bnuya 2 — CratucTuyeckue gaHHble

Homen o6pasua PesynbTathl aHann3a xenesa, MosTOpsieMOCTh BocnpounssoanmocTtb
Mep obpasiy maccosas A0na. % (4, no E173) <ar no E173)
1 0.134 0.006 0.013
2 0.095 0.006 0.015

29.2 CwmelleHne (cucTemaTwuyeckass MOrpewHocTb) — Npy NpoBedeHuy MexnabopaTopHoli npo-
rpaMMbl TECTMPOBAaHNS AaHHON METOANKN N3MepeMuinaTTecToBaHHble CTaHAapTHble 06pasubl (cepTuduumnpo-
BaHHble 3Ta/IOHHble MaTepuasnbl) He UCNoMb30BanUChb (He 6blAM AO0CTYNHbI). MpU BbINOAHEHUW LaHHOW
MeTOAMK/A N3MEPEHUIA NooLipsieTca NpUMeHeHne cTaHAapTHbIX 06pa3uoB (referens materials), ecnv oHn ume-
I0TCA B HANMuum B nabopartopum.

29.3 ACTM E173 6b1n 3ameHeH Ha ACTM E1601. O603HayeHne BOCNpon3BoAMMOCTN R23aMeHeH0 Ha
cooTBeTcTBYHOLWee 0603HavYeHne Rno ACTM E1601. Toraa kak 0603HavyeHne NoBTOPSEMOCTM A, 3aMEHEHO Ha
o6o03HaveHne rno ACTM E1601.

OnpepeneHne MapraHua QOTOMETPUYECKUM METOAOM C nepiiogaTom
(conblo MOAHOM KUCNOTbI)

30 O6s1lacTb NPUMEHEHUS

30.1 [aHHbIil MeTOA NPUMEHSETCA Npy onpefenieHun MapraHua B 6epunnnm B KOHUeHTpaunsax ot 0.008
MaccoBbIx foseii. %. no 0.04 maccoBbix Aoneii. %.

31 CywHOoCTb MeToga

31.1 MapraHeL, okucnseTcs 0 NepMaHraHatac npuMeHeHVeM nepitogara Kanus B a3oTHO-CepHO-hoc-
chopHoii kncnote (medium). doToMeTpUyeCKNE N3MEPEHNS NPOBOAAT NPU ASIMHE BOJIHbI OKOM0 525 HM.

32 [Anana3oH KOHUEeHTpaumii

32.1 PekomeHAyeMblli ananasoH koHLeHTpaLuuii coctaBnAeToT0.02 mrao 0.10 MrmapraHua B pactBope
€MKOCTbt0 50 M/1 C MCNO/Ib30BaHNEM KIOBETbI TOMLLMHON 5 cM.

33 CTabuibHOCTbL OKpaluMBaHUsA

33.1 LiseT nepmaHraHaTa ABMSETCA CTabU/IbHBIM B TEUEHNE 24 U NpY OTCYTCTBUM BOCCTAHAB/NBAIOLLNX
peareHToB.

34 Mewatowpe BNUSHUA (MHTepdepeHLns)

34.1 [pyrve anemeHTbl, 06bIYHO CoAepXalimecs B GepuiuM, He OKasbiBalOT MeLlaLnX BAUSHUA,
€C/Y VX KOHLEHTPALMMN HE NPEBbILIAIOT MaKCUMaJsTbHbIX NPESEeNoB, yKasaHHbIX B MyHkTe 1.1.

35 PacTBOpbI U peakTuBbl

35.1 AucTunampoBaHHas BO4a — €C/IM He yKa3aHOo MHOoe, TO YACToTa BOAbl 418 NabopaTopHbIX uccre-
[0OBaHuiA fo/mMKHa cooTBeTcTBOBATHL TMNYy Il cneuyudmkaunm ACTM D 1193.

35.2 MapraHeu, cTaHgapTHbld pacTBop (1 mn = 0.005 mr Mn) — pactBoputb 0,1000 r mapraHua
(MMHMManbHas yactoTa 99.5 maccoBbix goneit, %) B 10 mn HNO3(1 +1). OCTOPOXHO NPOKUNATUTL, YTOObI
n36aBUTbLCA OT MPUCYTCTBUA OKCUAOB asoTa. OxnaguTb, NepPeHecTn pacTBop B MepHyto konby o6bemom 1 1.
[oBecTn 06beM pacTBopa 0 MeTK/ U nepemeLlaTb. Micnonb3ys nuneTtky. 50 ma pacTBopa NepeHecTn B Mep-
HYI0 KO/16y 06 beMOM 1 /1. lOBECTU O METKU U NepemeLlaThb.

35.3 Kanusa nepiiogaT (KIOJ.

35.4 HuTpuT HaTpusa (NaNOJ.



FOCT P 57516—2017

36 TllocTpoeHue rpagympoBOYHOro rpadmka

36.1 CTaHgapTHble (KannbpoBOYHbIE) pacTBOPLI

36.1.1 C nomouwblo nuneTok nepeHectn 4. 8. 10. 15 n 20 mn pactsopa mapraHua, COOTBETCTBEHHO
(1 mn =0.005 Mr Mn). B MepHble cTakaHbl 06bemMoM 150 MM. B kaxaom cTakaHe fOBECTV pacTBOp 40 METKA
20 mn.

36.1.2 fo6aBuTtb 18 M HNO03,6 mn H2S04(1 +1) n5mn H3P 04. HakpbITb CTakaHbl 1 4OBECTW pacTBOpbI
[0 knuneHus. CHATb C ropsvein noBepxHocTW. lanee BbINOMHUTL AEACTBUSA, Kak yka3aHo B 36.4.

36.2 PacTBOp cpaBHeHUs (KOHTPO/bHbIV UK referens) — aucTUNAMpoBaHHasA BOAA.

36.3 XonocTasanpoba (pacTBop) — nepeHecTy 20 M1 BOAbI B CTakaH eMKoCTbio 150 mn.janee Bbinon-
HWUTb AelicTBUA. Kak onucaHo B 36.1.2.

36.4 N3meHeHue uBeTa — A06aBuTb 0.5 r KHO 4. BepHYTb Ha HarpeBaTesibHYl0 NOBEPXHOCTL (ropsyas
NANTKa) U KUNATUTB 4,0 Tex nop. noka K104 He pacTBoputcA. 3aTeM NOMECTUTbL CTakaH Ha napoByto (BOASAHYH0)
6aHio npuTemnepartype He MeHee YyeM 90 'CHa 15 MUHYT 47159 NONHOro pa3suTuA LseTa. OxnaguTb, nepeHecTu
pacTBop B k0/16y BMeCTUMOCTbI0 50 M/1. 4OBECTM 0 METKM 1 nepemeLlatb (CM. npumeyaHme K 36.5).

36.5 lNopgepxaHue cTabunbHOCT M OKpalleHHoro pacTBopa (backgraund colorsolution nnnsoccTa-
HOB/IEHHbI OKpaLlEeHHbI pacTBOP) — K OCTaTkam CTaHAapPTHbIX PACTBOPOB M pacTBopa C X0/10CTOM npo6oii
nocne nonyyeHns oToOMeTPUYECKNX pe3yibTaToB (faHHbIX) 406aBUTb HECKO/BLKO rpaHy s (v 3epeH) NaN02
M OCHOBAaTeIbHO NepemMellaTh A/15 CHUXKEeHUSA CoiepXaHus nepMaHraHara.

MpnmevyaHune — BbiNONHATL (hOTOMETPUYECKME M3MEPEHUS Cpa3y Xe nocse nonyvyeHns pacTsopa (T.e. He-
Me[/IEHHO). NOCKO/bKY €C/IN PacTBOP HaAXOAMUTCA B NOKOe, TO NPOUCXOAUT NOBTOPHOE okucneHune (reoxidation) mapraxuya

36.6 ®oTOMeTpUA

36.6.1 MHoOrokaHanbHblii GOTOMETP — NPOBECTN U3MEPEHNS ONTUYECKOW NAOTHOCTW B MOraoLLato-
LMX KIOBETax C TOMLWMHOW NOr/owaoLero ¢nos 5 cm npu grimHe CBeToBOV BOMHbI 0KO10 525 HM. cnonb3ys
TECTOBYIO KOBETY, NPOBECTU (POTOMETPUYECKNE U3MEPEHUSA TPAAYMPOBOUHLIX (CTaHAAPTHLIX) PacTBOPOB,
XO/10CTOW NPOGbI, BOCCTAHOB/IEHHbIX OKPALLEHHbIX PACTBOPOB.

36.6.2 OfHOKaHasbHbI (hOTOMEeTpP — nepeHecTV COOTBETCTBYIOLLEE KOIMYECTBO pacTBOpa cpaBHe-
HMA B MOrNOLLAOLLYI0 AYeiiky ANMHOR 5 cm 1 npoBecTy hoToMeTpryeckne n3mepeHust (KOppPekTUpOBKY Mn
HacTpoliky). MNpoBecTn n3mepeHusi, Bo3Bpalias poTomeTp B NepeBoHavyasibHoe (HACTPOEHHOE) COCTOsIHME,
MCMOoNb3ys ASINHY BOSIHbI NPUMEPHO 525 HM. Mpr LOCTUXKEHUN NCXOAHON HACTPOWKN NONYYnUTL hoTOMeTpryec-
Kne faHHbleno rpagyMpoBOYHbIM pacTBopam, X0/10CTOM Npobe 1 BOCCTAHOB/IEHHbIM OKpaLLEeHHbIM pacTBopam.

36.7 lMocTpouTb rpagyMpoBOYHbIV rpadmk 3aBUCMMOCTU ONTUYECKON NIOTHOCTW OT NOJSTYYEHHbIX 3Ha-
YeHwuli cofepxaHna MapraHua B rpagynpoBOYHOM pacTeope (B MunaurpamMmmax Ha 50 mn pactsopa).

37 lMpoBeneHne ncnbITaHWA

37.1 AHanusupyembliipacTBOp (pabounii) pacTBOp

37.1.1 HaBecky npo6bl Maccoii 5.0 r npo6bl (MCcnbITyemoro o6pasia), B3BELEeHHYC TOYHOCTbL0 A0 1wMmr,
NOMEeCTUTb B XMMUYECKUii cTakaH o6bemom 400 mn. flo6asnsaoT B 100 M BOAbI NOHEMHOTY (MasbiMy KO-
yectBamu) 120 mn H2S04(1 + 1). Mocne 3aBepLUeHUst peakyun oxnafuTb CTakaH B BaHHE C MPOTOYHOL BOAOM.
Mpouecc cuntaeTca 3asepLUeHHbIM TOTAa, Koraa nepecTtaeT BblAeATbCA Teno.

37.1.2 OTdunbTpoBaTh pacTsop yepes 11-cm unbTp U3 TOHKON hUAbTPOBAHHOW GymMarn B MepHbIii
cTakaH eMKocTbto 400 M. ®uNbTP NPOMbITL ropsiyeli Bogoi 5 unu 6 pas. NepeHecTn pUIbLTP B NIATUHOBBINA
TUrenb N NpokaauTb npu Temnepartype 700 X , oxnagub.

37.1.3 B nosyyeHHblil Nocne npokannBaHusa ocTaTok A06aBnaloT ogHy kana H2S04 (1 + 1), Tpyu nm
yeTbipe kanav HNO03u 3—4 mn HF. BbicylumBatoT NOJTyYEHHbI 0CTATOK U NpOKasiMBaloT B TeyeHne 3—4 MuH
npy 900 X . Mony4YeHHbIn ocTaTok cnaasnsaoT ¢ 1 r nupocynbdaTa kama (K2S2 7). OxnaxgaloT, Beiwena-
unBalT B 25 M1 BOAb! U 106ABNSAT 3TOT PacTBOP B NOJTyUYEHHbI paHee ounbTpart (37.1.2).

37.1.4 MonyyeHHbln pacTBOp Nepesectn B 500- M1 KO/16Y.[0BECTM A0 HYXXHOTO 06beMa v nepemeLaTb.

37.1.5 Wcnonb3ya nuneTky, nepeHectn 25 M pacTBopa B cTakaH o6bemoM 150 mn. go6asutb 18 mn
HNO3u 5 mn H3P 04. HakpbITb cTakaH 1 fOBECTY pacTBOP A0 KuneHus. PacTBOp yaanuth € ropsyein nosepx-
HOCTW NAInTbI. MPOAOIXUTL, Kak yKazaHo B 37.4.

37.2 PacTBOp CpaBHEHUA — BbINOJIHUTbL, Kak yka3aHo B 36.2.

37.3 XonocTasa npoba — NpoBecTu X0/10CTYI0 Npoby yepes BClo npoueaypy NpUroToBIEHUSA, UCNOSIb-
3ysl Takoe Xe KO/IMYeCTBO peareHToB, HO 6e3 NpucyTcTBMUS obpasua (Mpobsbl).

37.4 N3meHeHMe LBeTa — MNPOBECTU NpoLeaypy, Kak yka3aHo B 36.4.
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37.5 NMoppfepxaHne cTabuNbHOCTWN OKpaLlEeHHOro pacTBOPa WKW BOCCTAHOB/IEHHbIA OKpaLLEeHHbI
pacTBOp — NPOBECTU NpoLeaypy, Kak ykasaHo B 36.5.

37.6 ®oTOMETPUA — NONYy4MTb QOTOMETPUYECKME flaHHble A1 aHanu3npyemoro (paboyero) pacTeo-
pa. X0N0CTOV NPO6bl U BOCCTAHOB/IEHHbIX OKpPALLEHHbIX PACTBOPOB, Kak yka3aHo B 36.6.

38 O6paboTKa pe3y/nbTaTtoB

38.1 lNepeBecTy NOMyYEHHbIE (DOTOMETPUYECKUM METOA0M 3HAYEHMUS KOHLLEHTpaL M MapraHua (B Mr) B
aHann3Mpyemom pacTBOpe, B XOJ/I0CTON NMpobe, B BOCCTAHOB/IEHHbIX OKpaLLEeHHbIX pacTBOpax B 3KBMBasIEH-
THble MUANUTPaMMbl MapraHua ¢ MOMOLLbIO FPaAyMpPOBOYHOrO rpadiunka.

MaccoByto Aot MapraHua. %, paccunTbiBaloT Mo hopmyne:

MapraHey, = — 0>|. 0)

rae A — KonMyecTBO MapraHua, cogepxatierocs B 50 M1 KOHEYHOro aHanM3MpyemMoro pacTsopa, Mr;
B — 3kBMBasieHT MapraHua, HaliieHHbI1 BBOCCTAHOBMIEHHOM OKpalleHHOM pacTBOpe NOC/1e yMeHbLUEHWS
(CHMWXeHWA) NnepmaHraHaTa B KOHEYHOM aHaIM3npyemMom pacTBope, Mr;
C — 3KBMBaNEHT MapraHua, HalifieHHbl B 50 M1 pacTBOpPa X0/10CTOW NPO6bI, Mr;
D — 3akBMBaNeHT MapraHua, HaifeHHbI B BOCCTAHOB/IEHHOM OKpaLleHHOM PacTBOPE NOC/e YMEHbLUEeHUA
(CHWXeHWA) NnepmaHraHaTa B KOHEYHOM pacTBOPe X0/10CTON NPo6bl, Mr;
E — copepxaHune aHanusnpyemoro obpasua B 50 M1 OKOHYaTeIbHOro aHaIM3npyemoro pacteopa, r.

39 Tlpeun3noHHOCTb N cMelleHne (XapakTepUCTUKN Cry4aiiHon
M CUCTEMATMYECKOI NOrpeLlHoCTe)

39.1 Tpeum3noHHOCTb — ceMb nabopartopwuii 6bIIM NPUBAEYEHbl ANS OLEHKN (TECTUPOBAHUS) 3TOr0
mMeTofa UcnblTaHni (MeTOAUKN U3MepeHuii). IToroBblid pe3ynbTar, NoslyYeHHbIn 0T 06paboTkM faHHbIX, MpuBe-
AeH B Tabnuue 3. MOCKo/bKY MOAYYEHHbIX CTATUCTUYECKMX AaHHbIX 0Ka3asnoCb HeJO0CTaTOYHO A/ OLEHKM
MEeTOAVKN N3MepeHUii BCOOTBETCTBUM C NpaBunaMmm ACTM E173. 6b111 BblUMCNEHBI CTAHAAPTHbIE OTKNOHEHMUSA
N KO3 PULMEHT BapmaLmu.

Tab6nuya 3— CraTucTuyeckue gaHHble

CraHgapTHoe
Homep aHanuaupyemoro PesynbTarbl aHasim3a KoadhchmumeHT Bapraumm,
OTK/IOHEHVe, MaccoBas A0NA.
o6pasua {npobbl) mMapraHua, maccosast fons. % o %
0
1 0,0007 0.006 8.1
2 0.0009 0.006 10.5
39.2 CMelleHne (cucTemaTuryeckass NOrpPeHOCTb) — NpU NPOBEAEHUN MexsabopaTopHoli npo-

rpaMMbl TECTUPOBAHUS JaHHO METOAMKN M3MEPEHUI aTTeCTOBaHHbIe CTaHAapTHbIe 06pasLbl (cepTudmnumnpo-
BaHHble 3TasIOHHbIE MaTepuasbl) He UCMOo/b30BasUCh (He OblAM AOCTYNHbI). TpU BbINOHEHWN AaHHOI
MeTOAMK/A N3MEPEHUIA NooLpseTca NPUMeHeHne cTaHAapTHbIX o6pasuoB (referens materials), ecnv oHn ume-
0TCS B HA/IMYMK B nabopaTopun.

Onpe,u,eneHl/le HUKeNA qZJOTOMeTpI/I‘-IeCKI/IM MeToaoM C ANMETUITTTMOKCNMOM

40 O6nacTb NPMMEHEHUs

40.1 [aHHasa meToauka U3MepeHUin MpUMEHSIETCSA NpU ONpesesieHUN CoAePXaHUs HUKens B 6epunnunu
B AuanasoHe KoHueHTpauuii ot 0,001 maccoBbix goneii. %, go 0.04 maccoBbix gonei, %.
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41 CylHOCTb MeToga

41.1 Hwukenb ocaxgalT M3 amMMUayHOro pactBopa C npumeHeHumem 1,2.3 6eH3oTpasona (1,2.3
benzotrazole), ncnonb3ys B kauecTBe HocUTeNs KagMuii. Mocne unbTpoBaHWa UALTP N OCTATOK 030/19H0TCSH
¢ npumeHeHnem HNO3u HCHOA4.

Hukenb okucnsieTcs nepokcuMamncyibaTom Kanus B LWEesI0YHON cpefe, 1 NposiBNAseTcs UBeT AMMeTus-
r/IMOKCUMa HuUkena. ®oToMeTpuyeckne n3MepeHns NPoBOAAT NPU A/INHE BOJIHbI OKOJ10 465 HM.

42 [nana3oH KOHLUeHTpauuii

42.1 PekomMeHayeMblii AnanasoH KoHueHTpauwnii coctasnseT ot 0.005 mr go 0.04 mr Hukens Ha 50 mn
pacTBopa c UCMoNb30BaHMEM 5-CM KIOBETbI (A4elikn).

MpumeuyaHune — HacToawmii meTog onucaH ANs siueek (KIOBET), MELWUX TOMUUHY NOTIOWaKWero cios
5 cM. MOXHO MCNONb30BaTh KIOBETbl APYrMX pasmepoB, npyW 3TOM HEO6XOAMMO NpeAycMoTpuBaTb COOTBETCTBYHOLUE
KOPPEKTUPOBKYM (MOMPABKM) MACChl HABECKU MPO6bLI 1 KOMIMYECTBA UCMOJIb3YEMbIX PEATEHTOB.

43 CTabunbHOCTb OKpalMBaHWS

43.1 LiBeT nposiBnsetcsa B TedeHne 30 MUHYT 1 ocTaeTca cTabuibHbIM B TeYeHne 24 4 npu oTCyTCTBUK
BOCCTaHaB/IMBaloLW X peareHToBs.

44 Mewarwowme BNUAHUA

44.1 XoTa mefgb obpasyeT KOMMIeKC C AUMETWUIT/IMOKCUMOM. KOHLEHTpauus MeAu, paBHasi KOHLEHT-
pauumn HuKkens, gaet owmnobKy (NONOXUTE bHYH) TONbLKO B 2 %. [lpyrne anemeHTbl, 06bIYHO cogepxalinecs B
6epunnMmn, He OKasbiBaT MeLlaLWmuX BAWAHWA, €CNN UX KOHLEHTpaLMM He NpeBbIWaloT MakCUMasbHbIX
npefesioB KOHUEHTpaLuii, ykazaHHbIX B MyHKTe 1.1.

45 PacTBOpbl N peareHTbl

45.1 PacTBop 1.2.3 6BH30ATpasona (20 r/n) — 2 r 1,2,3 6eH3onTpasona (6eHsontpnasona) pacrso-
puTbL B ropayeil Boge, oThnIbTPOBATb, OXN1aAWTb M foBecTn A0 100 M. FTOTOBUTL CBEXMIA PACTBOP KaxkAblli
pa3 no Mepe Heo6XoANMOCT!.

45.2 TpoMbIBOYHbIV pacTBOp A pacTBop 1.2.36BH301Tpa3ona A5 NPoOMbIBaHNA — PacTBOPUTL 2 T
1.2,3 6eH3onTpasona u 101 BUHHO kncnotbl B 500 mn BoApl. JloBecTu pH o 3HavyeHus 8,5 c nomowbio NH40OH
npaosecTn o o6bema 1. He ucnonb3osatb pacTBop nocse 12 4acoB C MOMEHTA ero MPUrOTOB/EHUS.

45.3 PacTBOp Kagmus (4 r/n) — pacTBoOpuUTb 4 I MeTa/IINYeCcKoro kagMmus (MUHMManbHas ynctoTta 99.9
MaccoBbix gonei. %) B 20 ma HNO3 (1 + 1). MpokunATUTL, ANA TOro YTO6bl M36aBUTLCA OT OKCMAO0B a30Ta,
oxnaguTb M A0BecTn o obbvema 1.

45.4 PacTBOp NMMMOHHON kKucnoThbl (50 r/n) — pactBopuTh 5 r/IMMOHHOW KUC/I0ThI B BOAE M AOBECTU 0
o6bema 100 mn. He ucnonb3osaTk pacTBoOp, KOTOPbLIM XpaHuncsa 6onee 12 yacos.

45.5 CTaHpapTHbIi pacTBop Hukens (1 mn=0,002 mr Ni) — pacTtBoputb 0,1000 r H1Kens (YnctoTa: 99.9
mMaccoBbixgonen, %. MuHMMasnbHo) B20 Mn HNO3(1 + 1). AKKypaTHO NPOKMNSATUTb, A1 TOTO YTO6bI M36aBUTLCSA
OT OKCMA0B a3oTa. OxNaAnTb U NepeHecTn pacTBop B k0N16y 06bemMoM 171, 4OBECTU 40 METKM 1 NnepemeluaTb.
Vicnonb3ys nuneTky, nepeHecty 20 Ma pacTtBopa B kos16y 06beMom 17, 4OBECTU A0 METKM M NepemMeLlaTh.

45.6 PacTBOp Kanua nepokcugucynoaTa (50 r/n) — pactBoputb 5 r nepokcuancynbdara kanus
(K2S20s) n goBectn Ao meTkn 100 mn. Micnonb3oBaTh TOMIbKO CBEXENPUTOTOB/IEHHbI pacTBop.

45.7 PacTBOp HaTpua gumsTuaranokeumaTa (30 r/n) — pacTBOpUTb 3 I HATPUSA AUMETUATINOKCU-
MaTa B BojJe 1 AoBecTu o o6bema 100 M. He ucnonb3oBatb pacTsop nocsie 12 4yacoB C MOMEHTa NPUrOTOB-
NeHus.

45.8 PacTBOp HaTpua rugpokenga (400r/n) — pactsopuTb 40 r HaTpusa rugpokenaa (NaOH) B Boge u
poBecTu go o6bema 100 mn. XpaHuTb B MOIMITUNEHOBO EMKOCTU (BYTbINN).

45.9 PacTBOp BMHHOW kncnoThbl (500 r/n) — pacteopuTb 50 r BUHHOW KUCNOTbI B BOAE U fOBECTU A0
o6bema 100 mn.

45.10 AucTtunnnposaHHas BoAa — €C/IN He YKa3aHO MHOe, TO YNCTOTa BOfbl J0/HKHa COOTBETCTBOBATL
Tuny Il cneundmkaumn ACTM D1193.

11
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46 lMocTpoeHue rpagynpoBOYHOro rpaduka

46.1 CTaHgapTHble (rpagynpoBOYHbI€) pacTBOPbl — UCMONb3YA NUNeTkW, nepeHectn 2. 5, 0. 15 un
20 mn, cOOTBETCTBEHHO, pacTBopa Hukens (1 mn = 0,002 mr Ni) B MeH3ypkn o6bemom 100 mn. Job6asBuTb B
Kaxayto 3 M pacTBopa IMMOHHOM KncnoTel n 1mn HCI, paz6asutb o 30 M. MpogomknTb, Kak ykasaHo B46.3.

46.2 PacTBOp CpaBHEHWS — NepeHecTn 3 M/ pacTBoOpa SIMMOHHON KucnoTbl 1 1 Mn HCI B MeH3ypKy
o6bemom 1mn. Paz6aButb go 30 M. MpoaomknTk, kak ykasaHo B 46.3.

46.3 VI3meHeHue uBeTa — MCnosb3ya pH-meTp, LOCTMYb NOKasaHuii pH pacTBopa 3HavyeHus 8,5 ¢ npu-
MeHeHnem NH4OH (1 ¢ 1). Lo6aBnaTk no kanasm pacteop NaOH o Tex nop. noka BOAOPOAHbI NoKka3aTesib He
pocTturHeT 3HadyeHus 10,51 0,1. flo6aBuTb 3 M pacTBopa K2S20awu 1,0 mn pacTBopa guMeTUArnokcumara.
MepeHecTyn B K0N6y 06beMOM 50 M. ,OBECTM 40 METKM U NepemeLlaTb. JaTb nocTosATb 30 MUH.

46.4 ®oTomeTpua:

46.4.1 MHOrokaHa/IbHbl1 PO TOMETP — NPOBECTU PErY/IMPOBKY ANS NU3MepeHus (KOPPeKTUPOBKY 1in
KOpPeKLMI0) ONTUYeCKOli NIOTHOCTM B NOI/IOLWA0WMUX KIoBETaxX C TOJILMHOI NoraoLwarnLero cnos 5 cm npu
ANViHe CBETOBO BO/HbI 0KO/10 465 HM. MNocne Toro kak peryaiMpoBka uim HacTpoiika 6yaeT caenaHa, NpoBecTyn
hoToMeTpuyeckne n3mepeHns cTaHgapTHbIX (rpagyMpoBOYHbIX) PACTBOPOB.

46.4.2 OpHokaHanbliblii )OTOMETP — NEPEHECTN COOTBETCTBYOLLEE KOIMYECTBO pacTBopa CpaBHe-
HWS B NOTNOLLAOLLLYI0 SHEKY AIMHOW 5 CM 1 HacTpouTb (DOTOMETP B NepBOHAYa/IbHOE COCTOSIHUE, UCNO/b3YSA
[ONVHY BOJIHbI 0KOJ10 465 HM. Moc/ie NpoBeAEHUS UCXOA4HOW HACTPOIiK1 NPOBECTM (DOTOMETPUYECKME n3Mepe-
HUA CTaHAAPTHLIX PacTBOPOB.

46.5 pafynpoBOYHbIA rpaduk — NOCTPOUTbL FPaAyUPOBOYHbLINA rpacuk 3aBMCMMOCTM OMTUYECKONA
NAOTHOCTW OT MOJYYEHHbIX 3HAYEHWI COAEePXaHUS HUKeNsA B TPafyvpoBOYHbIX pacTBopax (B MuaaurpaMmax
Ha 50 mn pacteBopa).

47 lpoBegeHMe ncnbiTaHUM

47.1 Wccnepyemblii unu namepsiemslii (pabounii) pactsop

47.1.1 HaBecky npo6bl Maccoii 1.0 r npo6bl (McnbiTyemMoro o6pasua), B3BELLIEHHYH0 C TOYHOCTbI0 A0 1 Mr,
nomeLatoT B XUMUYECKUIA CTakaH eMKoCTbio 250 M. o6aBnstoT BcTakaH 100 M1 BOAbI ¥ MOHEMHOTY (ManbiMu
konuyectsamun) 10 mn H2S04 (1 + 1). MNpouecc cunTaeTca 3aBepLUeHHbIM, Korga nepecrtaeT BblAeNsATbCA
Tenno.

47.1.2 OTdunbTpoBaTh pacTsop yepes 11-cM pubTP U3 TOHKOW OUIbTPOBAHHO Gymaru B MepHbIi
CTakaH eMKOCTbl0 400 M. PUnbTP NPOMbITL ropsYel Bogoi 5 nnm 6 pas. CoxpanuTb unbTpar. MepeHecTn
hvNbTP B NNATUHOBBIN TUrENb, BbICYLLUTL U NPOKaUTb Npu TemnepaType 700 °C.

MpumeyaHume — HekoTopble Mapku UNbTPOBAbHOI 6ymMaru u. 0Co6eHHO, (PUILTPLI HA OCHOBE LEN/I0M03bI
coflepXar 3HaUNTeIbHOE KO/INYECTBO HUKENS.

47.1.3 B nofly4yeHHbIli Nocsie npokasmBaHns ocTaTok fo6aBasoT ogHy kannw H2S04 (1 + 1), Tpy um
yeTbipe kanam HNO3u 3—4 mn HF. BbicylUMBaKT NOSTyYEHHbI OCTATOK A0 NOJIHOTO BbICbIXaHWSA U NpoKanuBa-
10T B TeyeHne 3—4 muH npu 900 X . onyyeHHbI ocTaTok cniaBnsawT ¢ 1 r nupocynbdarta kanusa K2S20 7.
OxnaxgaloT, BblllenaynsatoT B 25 M1 BoAbl 1 A06aBNAIOT 3TOT pacTBOp B NOMyYEHHbI paHee dunbTpat
(47.1.2). Ecnu pactBop cogepxut 6onee 0,04 Mr HUKens, pacTBop nepesmBarT B konby o6bemom 250 mn,
[OBOAAT O METKN M NEPEMELLMBALOT.

47.1.4 TlepeHecTu pacTBOp WY a/IMKBOTY pacTeopa, cogepxatiero okoso (0,005—0,04) Mr Hukens, B
cTakaH o6bemom 600 mn. Ha kaxgple 0.1 6epunnvsa fo6asnsaoT 3 Ma pacTBopa BUHHOW KUCNOTbI 1 40BOAAT
0o meTkn 400 mn.

47.1.5 [o6aBnsawT 15Mn pactBopa kagmus. Micnonb3ys pH-MeTp, gocTuratoT 3HaueHuii pH paBHbIX (8.5
10.1), c nomowbto NH4OH (1 + 1). sob6aBnsaoT 60 mn pacTeopa 1,2.3 6eH30Tpasona u HeboNbLWMK Konnyec-
TBaMU huNbTPOBasbHYO bymary. MNogorpesatoT pacTsop 40 90 X npy NOCTOSSHHOM NepeMeLLMBaHnn ¢ TEM.
4TOObI OCTUYL KOarynauum ocagka. BoigepxaTb pacTBop Npu KOMHaTHOW TemnepaType He MeHee 3 4acos,
nyyule, eCnn oCTaBUTb PacTBOP Ha HOYb.

47.1.6 OTunbTpoBaTh, UCMOMb3yst 11-cM GyMaxHblli (cpegHuid) unbTp (CM. npuMedaHue n. 47.1.2).
MpombITb ABaX bl BOGHbIM pacTBopom 1,2,3 6eH30Tpasona.

47.1.7 TMepesecTn 6ymary BcTakaH o6bemom 600 ma.go6asutb 30 Ma HNO3u 10 mn HCHO4. Beinapusa-
10T 40 yaaneHusa napos HCHO4 1 nocne aToro BbicylumBailoT. OxnaxaatoT npy KOMHATHON Temneparype.

47.1.8 [o6aButb 1 mn HCL 1 3 mn pactBopa MMOHHOR KACNOTbI. [TepeHecTn pacTBop B XUMUYECKU
cTakaH o6bemoM 100 M ngosecTu f,0 MeTkn 30 M.

12



FOCT P 57516—2017

47.2 PacTBOp CpaBHEHWS — MPOBECTU XO0CTY0 Npo6y uyepe3 BCHO NpoueAypy NPUrOTOBMEHUS,
MCnosb3ys Takoe Xe KOIMYeCTBO peareHToB, HO 6e3 npucyTcTens obpasua (npoobbl).

47.3 VI3meHeHue uBeTa — BbINOMHUTL Npoueaypy, kak ykasaHo B 46.3.

47.4 doTOoMeTpUs — Nonyunte hoToOMEeTpUYEecKne gaHHble aHansnpyemoro (paboyero) pacTeopa,
KaK yka3aHo B 46.4.

48 O6paboTka pe3ysibTaToB

48.1 TMepeBecTu pe3ynbTaTbl HOTOMETPUM paGoyero (aHaIM3MPyEMOro) pacTBopa B Mr C UCMOJ/1b30Ba-
HUEM rpagyvpoBOYHOTO rpaduka.
MaccoBy10 0110 HUKeNs, %, paccUnTLIBAIOT MO hopMy/e:

Hvkenb =—— . n)
B 10

rae A — cofepxaHvie HuKkens, HaigerHoe B 50 M1 aHann3Mpyemoro pacteopa (Ha OkoHYaTe/lbHOM aTane unn
cTaguu), Mr;
B — macca HaBecku npo6bl (06pasua)s 50 Mn pacTBopa, HaxoAserocs Ha chnHabHON (OKOHYaTENbHOA)
cTaguu npouecca, r.

49 Tpeumn3noHHOCTb U CMELLEHNE (XapaKTEPUCTUKN C/ly4YaiiHO
M CUCTEMATUYUECKO MOrpeLIHOCTe)

49.1 TpeLmn3noHHOCTb — BOCEMb labopaTtopuii 6bIM NPUBIEYEHbI A5 OLEeHKN (TECTUPOBAHUS) 3TON
MeTOAUKN n3MepeHuit. UToroBblil pesynbTat, NoayYyeHHbl 0T 06paboTku AaHHbIX, NpuBeAeH B Tabnuue 4.

Tab6nunuya 4 — Ctatuctuyeckne gaHHble

Bocnpon3sognmocTs,
Homep aHanusupyemoro PesynbTaTbl aHannsa Hukens, MosTOpPAEMOCTb, Maccosas MaCCOpBaﬂ ,D,Oﬂﬂ % (R2
ons. % (R, no E173 '
o6pasya (Mpobbi) maccoBas 1ons, % it o ( ) no E173)
1 0.019 0.003 0.003
2 0,014 0.003 0.005

49.2 CwmelyeHne (cucTemaTuyeckas NOrpelwHocTb) — Npu NPoBeAeHun MexnabopaTtopHOi npo-
rpaMmbl TECTUPOBAHWA AaHHOW METOANKM U3MEePEHU A aTTECTOBaHHbIE CTaHAapTHbIe 06pasLbl (cepTugurumpo-
BaHHble 3Ta/IOHHble MaTepuasnbl) He WUCNoNb30BanUChb (He 6blAM AO0CTYNHbI). MpU BbINOAHEHUN AAHHOMN
MeTOAVKA U3MepeHuii pekomeHayeTcs (noowpseTcs) NprvMeHeHWe CcTaHgapTHbIX o6pasuoB (referens
materials), ecnn oHU nMeTCS B HaNn4mMm B nabopartopuu.

49.3 ACTM E1733ameHeH Ha ACTM E1601. O603HauveHre BOCNPON3BOAUMOCTN R23aMeHEeHO0 Ha CooT-
BeTCTBytoLWee 0603HaveHne RnoACTM E1601. O603HaueHne NoBTOPAEMOCTH /?, 3aMeHEHO Ha 0603HauYeHne
r noACTM E1601.
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Mpunoxexnune JA
(cnpaBo4HOe)

CBefieHns 0 COOTBETCTBUWN CChI/TOYHbIX CTaHOapToB ACTM HaunoHasbHbIM CTaHAapTam

Ta6nunye [AL

OGosHaveHme n HaumeHoBanIe Crenexb O603HaYeHne 1 HaMMeHOBaHe MEeXrocyAapCTBEHHOIO cTaHaapTa

ccblioyHoro craHgapta ACTM COOTBETCTBUA
ASTM D1193 — :
ASTM E29 — :
ASTM E50 — :
ASTM E55 — :
ASTM E60 — «
ASTM E88 - :
ASTM E135 - °
ASTM E173 - .
ASTM E1601 - °

* COOTBeTCTBYOLW NI HaUMOHaNbHbI CTaHAapT OTCYTCTBYET.
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YK 621.3.035.222.2:543.06:006.354 OKC 77.120.99 HoT

KntoueBble cnosa: 6epunnvii, xumumyeckuii aHanuns, GoToMeTpurs, XPOM, Xefe3o, HUKe/b
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