MEXXTOCYOAPCTBEHHbIM COBET MO CTAHAAPTU3ALWW, METPOIOMNW N CEPTUGUKALINN

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)
} roCT
MEXTOCYAAPCTBEHHbI
CTAHOAPT 20996.7—
2014

CEJIEH TEXHUYECKNIA

MeToapbl onpeaeneHns antoMmnHus

M3paHne oguynanbHoe

Mocksa
CraHpapTuHdgopm
2015


http://www.mosexp.ru/energeticheskoe-obsledovanie.html

FOCT 20996.7—2014

Mpepucnosune

Llenn, oCHOBHble NPVHLMMbLI 1 OCHOBHOM NOPSAAOK NPOBeAeHNs paboT No MEXrocyAapCTBEHHOW CTaH-
paptusauun yctaHosneHol B TOCT 1.0-92 «MexrocygapcTBeHHas cucrtema crtaHgaprtusaunn. OCHOBHble
nonoxexus» n NOCT 1.2-2009 «MexrocygapcTBeHHasdA cuctema ctaHgapTusauumu. CtaH4apTbl MexXrocy-
[lapCcTBeHHble. MpaBuna n pekoMeHAauMmn No MeXxrocyaapCcTBeHHOW cTaHaapTu3auun. Mpasuna paspaboTku,
NPUHATUSA, OOHOBJIEHNS Y OTMEHbI»

CsefeHua o ctaHgapTe

1 PABPABOTAH OTKpPbITbIM aKLMOHepHbIM 06LLecTBOM “HayuHo-uccnefoBaTefibCKUili U NPOEKTHbIN
WUHCTUTYT O6OralleHuss M MexaHW4Yeckoil 06paboTkM nonesHbix uckonaembix "YPAJIMEXAHOBP" (OAO
«YpanmexaHobp»). TexHuyeckMm KOMUTETOM Mo cTaHgapTm3aummn TK 368 «Meab»

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY pery/ivpoBaHuio U MeTposiorum

3 NMPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auumn, MeTposiorum u ceptudukanmm (npo-
Tokon N° 72-M o1 14 Hosbpsa 2014 r.)

3a NpuHsATYie CTaHAapTa NPOro/I0coBa/IN:

KpaTkoe HavmeHoBaHue cTpaHbl Kopg cTpaHbl no CokpalleHHoe HaumeHoBaHne

no MK (MCO 3166) 004-97 MK (MWCO 3166) 004-97  HauMOHa/bHOIO OpraHa no cTaHgapTu3aLmmn
ApmeHuna AM MwuH3koHOMpa3BuTua Pecny6iukn ApmeHus
Benapycb BY [occTtaHgapT Pecnybnunkn Benapycb
Knprusus KG KblproisctaHgapT
Poccus RU PoccTtaHpapt
TamKuknctaH TJ TamxukctaHaapt

4 TMpuka3om PefepasibHOrO areHTCTBa Mo TEXHUYECKOMY perynposaHuio n meTposorum ot 02 anpe-
na 2015 r. N° 210-cT mexrocyaapcTBeHHbIli ctaHaapT FOCT 20996.7—2014 BBefAeH B AeliCTBUE B kKayecTBe
HaLuuoHasbHOro cTaHgapTa Poccuiickoii Pepepaumn ¢ 01 sHBapsa 2016 T.

5 BBAMEH INOCT 20996.7-82

WHopMmauma 06 U3MEHEHMsiX K HacTosieMy cTaHaapTy nybaukyeTcs B  €XEerofHom
MH(pOPMaLMOHHOM yKasaTene «HauuoHalbHble CTaHAapTbi» a TeKCT W3MEeHeHWiA M nonpaBoK - B
eXeMeCAYHOM MH(OPMAaLMOHHOM YyKasaTene «HauuoHanbHble cTaHjapThbi» B cnyyae nepecmoTpa
(3aMeHbl) MM OTMeHbl HacTOSero cTaHjapTa CoOTBeTCTBYyWWee yBeoMneHne 6OyaeT
ony6/IMKOBAHO B E€XeMeCAYHOM  MHMOPMaLMOHHOM ykasaTene «HauUWoHanbHble CcTaHgapTbi».
Co0TBeTCTBYWLWAA UHhopMaLMs, yBeAOMIEHNE U TEKCTbI pasMeLLanTCca Takke B MHHOPMaLMOHHO
cucTeme o6LLEero NoNb3oBaHnsa - Ha omuynanbHoOM cainTe dPefepanbHOro areHTCcTBa N0 TeXHUYeckomy
perynmpoBaHuio U MeTponorum B ceTu MHTepHeT

© CtaHpapTuHcopm. 2015

B Poccuiickoii ®epfepauuy HacToslWwmii CTaHAApPT He MOXET ObiTb MOSIHOCTbI WKW YacTUYHO
BOCMPOU3BEAEH, TUPAXMPOBAH M PACNpPOCTPaHEH B KauyecTBe OMULMASILHOTO M3AaHus 6e3 paspelleHust
®defilepasibHOTO areHTCTBa NO TEXHUYECKOMY PeryiMpoBaHuio U MeTposiorim
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M E X T OCUY/AAPGCTUBEHH b 7 CTAHAOAPT

CENEH TEXHUYECKUIA
MeToabl onpeaeneHna antoMnHuA

Selenium technical. Methods of aluminum determination

fNaTta BBegeHns — 2016—01—01

1 06nactb NpUMeEHEHNS

HacToswwii ctaHgapT ycTaHaBnimBaeT hOTOMETPUYECKNe METOAbl M3MepeHuidi MaccoBoii f4onn anio-
MUHUS (B gnanasoHe ot 0.002 % g0 0.060 %).

2 HopmaTuBHbIe CCbI/IKN

B HacToALlEeM cTaHAapTe MCMOo/b30BaHbl CCbINIKM HAceAyoLne MexXrocygapCcTBeHHbIe CTaH4apThl:

FOCT 61-75 PeaktuBbl. Kucnota ykcycHas. TexHuyeckme ycnosus

FOCT 199-78 PeakTuBbl. HaTpuii yKCycHOKUCAbIV 3-BOAHbIA. TEXHUYECKME YC0BUSA

FOCT 1770-74 (ISO 1042-83. ISO 4788-80) Nocyaa mepHas nabopatopHas cteknsHHas. LiunuHapsl,
MEH3YpPKW, Konbbl, NPO6GUPKN. ObLLME TEXHUYECKME YC/TOBUSA

FOCT 2062-77 PeaktuBbl. Kncnota 6pomuctoBogopogHas. TeXHNUYeckne ycnoBus

FOCT 3117-78 PeakTuBbl. AMMOHWIA YKCYCHOKUC/bIA. TeXHU4Yeckme ycroBus

FOCT 3118-77 PeakTusbl. Kucnorta consaHas. TexHuyeckue ycnosus

FOCT 3760-79 PeaktnBbl. AMMMaK BOAHbIN. TeXHUYeckne ycnoBms

FOCT 4461-77 PeaktuBbl. Kncnota asotHas. TexHU4eckme ycnosus

FOCT 6413-77 Kncnota 6eH30iHasn TexHuyeckas. TexHuyeckme ycnosus

FOCT 6709-72 Boga auctunnuposaHHasa. TexHUYeckme ycnoBus

FOCT 11069-2001 AntoMUHWIA NEPBUYHBIA. Mapku

FOCT 11293-89 XXenatuH. TexHnyeckme ycnoBus

FOCT 18300-87' CnupT 3TWUNOBbLINA PEKTUPNKOBAHHbIV TEXHUYECKWIA. TeXHUYeCcKne yCcnoBus

FOCT 20996.0-2014 CeneH TexHnyeckuii. O6line TpeboBaHMs K MeTogamM aHam3a

FOCT 24104-2001" Bechl nabopaTopHble. ObLine TexHuyeckne TpeboBaHus

FOCT 24363-80 PeaktuBbl. Kanusa ruapookucb. TexHnyeckme ycnosus

FOCT 25336-82 lNMocyga n o6opyaoBaHve nabopaTtopHbie CTeKIsHHbIE. TWMbl, OCHOBHbIE NMapameTpbl
1 pasmepbl

FOCT 29169-91 (MCO 648-77) MNMocyna nabopaTopHas CTeknsHHadA. MNeTkn ¢ 0AHON OTMETKOWA

FOCT 29227-91 (MCO 835-1-81) MNocyaa nabopatopHas CTekNsHHas. MuneTkn rpagyvpoBaHHbIE.
YacTtb 1. O6wwume TpeboBaHus

FOCT NCO 5725-6-20033TouyHOCTb (NPaBUAbHOCTb U NMPELU3NOHHOCTb) METOA0B U Pe3ybTaToB U3-
MepeHuii. YacTb 6. Vicnonb3oBaHne 3HayeHnii TOYHOCTM Ha MpakTuke

NMpumevyaHune - Mpn N0Nb30BAHUN HACTOALWMM CTaHAapTOM Lie/lecoo6pasHo NpoBepUTh AeiicTBNE CChINO0Y-
HblX CTaHfapToB B WH(OPMaUMOHHOW cucTeme o6LLero NoNb3oBaHWAs — Ha oduuuanbHOM caiiTe ®epepanbHOro
areHTCTBa MO TEXHUYECKOMY PeryimpoBaHunio W MeTposiorun B ceTu VIHTepHeT uan no exerogHomy MHMOPMaLMOHHOMY
ykasaTenio «HaluoHanbHble cTaH4apTbl», KOTOPbIA ONy6AMKOBAH MO COCTOSHUIO Ha 1 AHBApA Tekyl,ero roga, v no Bbl-
nyckam exemecs4Horo MHPOpMaLnoOHHOro ykasaTtens «HaunoHanbHble cTaHAapThi» 3a Tekywuii rog. Ecnn ccblnoyHblii
cTaHfjapT 3aMeHeH (M3MeHeH), TO NMpu NOSb30BAHWM HACTOSALWMUM CTaHfapTOM crejyeT PyKOBO/JCTBOBATbCA 3aMeHSI0-
LWMX» (M3MEHEHHbIX») CTaHAapTox». Ecnu cCcbiNoYHbI cTaHAapT OTMeHeH 6e3 3amMeHbl, TO MOMOXEHNE, B KOTOPOX» AaHa
CChINIKa Ha Hero, MPUMeHseTcA B YacTu, He 3aTparusalleil 3Ty CChIIKY.

' Ha Tepputopun Poccuiickoii ®epepauun geiicteyet FOCT P 55878-2013 «CnupT 3TUNOBbLI TEXHUYECKUIA Tnapo-
NIN3HBIA PEKTUNKOBAHHbIN. TeXHUYECKNE YCNOBUSA».

3 Ha Tepputopumn Poccuiickoii ®egepaunn geiicteyeT FOCT P 53228-2008 «Becbl HeaBTOMaTU4eCKOro AeiCTBUA.
YacTb 1. MeTposiornyeckne u texHuyeckne TpebosaHua. VicnbitaHusa».

sHa TeppuTtopuun Poccuiickoit ®epepaunn geitcteyet FTOCT P MCO 5725-6-2002 «ToUYHOCTb (MPaBUIbHOCTL M Npe-
LM3NOHHOCTb) METOA0B 1 pe3y/ibTaToB U3MepeHuii. HacTb 6. Micnonb3oBaHne 3HAYeHN TOUHOCTU Ha NpakTUKe».

N3pgaHne ouuynansHoe
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3 O6Lwume nonoxeHus

3.1 O6uwwue TpeboBaHNA K MeTogaM u3MepeHuii no FOCT 20996.0.

4 XapaKTepucTukmn nokasatesiein TO4HOCTU N3MEPEHNI

MokasaTenm TOYHOCTW U3MEpEHWA MaccoBOW AONM aNlOMUHWS COOTBETCTBYIOT XapaKTepucTukam,
npuBegeHHbIM B Tabnmue 1 (npu P = 0.95).

3HauyeHns1 NpeaenoB NoBTOPSEMOCTM U BOCMPOU3BOAUMOCTY U3MEPEHUI Npu AOBEpUTEsbHOI Bepo-
AaTHocTn P = 0.95 npmBefeHbl B Tabnuue 1.

Tab6nuual - 3HayeHus nokasaTens TOYHOCTW, NpenesioB NOBTOPSAEMOCTU 1 BOCNPOMU3BOAMMOCTN U3Me-

pEeHUn MaccoBoit 4O aTlOMUHUSA B npoveHrax
. Mpegensl
Avnanason MfMEpeHMM Moka3aTenb (abcontoTHbIe 3HaYeHNA)
Maccoson Aonn TOoYHOCTM + noBTOPSiEMOCTH BOCMNPOU3BOAUMOCTU
anoMnHna

r(n =2) R
OT 0,002 po 0.005 BkAtou. 0.001 0.001 0.002
CB. 0,005 « 0.010 « 0.003 0.002 0.004
« 0.010 « 0.030 « 0.004 0.004 0.006
« 0.030 « 0.060 « 0.014 0.010 0.020

5 ®oTomMeTpuyecknii Metog M3MepeHuii MaccoBoli 40N antoMUHUA C npume-
HEHVEM aSIloMUHOHA

51 CpeacTBa U3MepeHUii, BcmoMoraTesibHble yCTpoiicTBa, MaTepuanbl, pacTBopsl

Mpu BbINOMHEHWN W3MEPEHU MPUMEHSIIOT cregylolwme cpeAcTBa U3MepeHuidi 1 BCcnoMoraTesibHble
ycTpoiicTsa:

- CNeKTPOhOTOMETP WUAN POTOKOSIOPUMETP CO BCEMM MPUHAAIEXHOCTSIMU, 06GecneunBaroLmini npose-
[eHne n3MepeHuii npu gsvHe BosHbl oT 530 Ao 535 Hv;

- MMTY HarpeBaTe/IbHY0 CTeknokepamuyeckyto no (1] mam aHanornyHyo, obecneymBatloLLyo Temne-
paTypy Harpesa a0 400 °C;

- pH-meTp;

- CTEK/10 YacoBoe:

- Becbl labopaTopHble cneunanbHoro knacca ToyHoctTy no FOCT 24104,

- Kon6bl MepHble 2-50-2, 2-100-2. 2-500-2. 2-1000-2 no FOCT 1770;

- cTakaHbl H-2-100 TXC. H-2-250 TXC, H-2-1000 TXC no NOCT 25336:

- CK/ISIHKM C NpUTEpPTOI NPO6KOW;

- BOpPOHKK B-36-80 XC no NOCT 25336;

- MUNETKN He HWXe 2-ro knacca ToyHocTy no FOCT 29169 n FOCT 29227.

Mpy BbINONHEHUN U3MEPEHWI NPUMEHSAIOT Crieayloline MaTepranbl U pacTBOpbI:

- BoAy anctunnmposaHHyto no NOCT 6709;

- KUCNOTy a30THyt0 no NOCT 4461;

- kncnoty consivyto no FOCT 3118, pas6asneHHywo 1:1;

- KMCIOTYy yKcycHyto no TOCT 61. pacTBop MONsipHON KoHueHTpauumn 0.2 monb/gm3;

- KNCNIOTY ackopbuHOBYIO MO (2). CBEXENPUTOTOB/IEHHbIV pacTBOP MaccoBOli KoHueHTpauun 20 r/gm3;

- KUCNIOTY 6eH30IiHY0 TexHuyeckyto no FOCT 6413;

- aMMOHWUIA ykcycHokucnblii no FOCT 3117;

- cnupT 3TmMnoBblit no FOCT 18300;

- a/IloOMUHOH no (3J;

- ammuak BoAHblii no FOCT 3760. pasbaBneHHblin 1:1;

- XenatvH no FOCT 11293:

- aniomuHnii no FOCT 11069;

- Kucnoty 6pomuctoBogopoaHyto no FOCT 2062;

- KUC/I0TY TUOrNuKoneByto no [4], pasbasneHHyto 1:10;

- ouNbTPbI 06€330/1eHHbIE MO [5] UK aHaNornyHble;

- Bymary MHAMKaTOPHYH yHUBepCcasbHYo no [6].



FOCT 20996.7—2014
5.2 CywHocTb meToga

MeToz, OCHOBaH Ha peakuuy 06pa3oBaHUs OKPALIEHHOTo COeAVNHEHWsI MOHOB a/IlOMUHUS C a/llOMUHO-
HOM npu pH oT 4.5 fo 4.8 nocne npefBapuTeNbLHOMO OTAE/IeHUs CeNeHa BbinapuBaHUeM ¢ 6POMUCTOBOAO-
POAHOI KUCNOTOI M NnocnefyoLieM M3MepeHun onTUYeckoli NI0THOCTM pacTBopa Npy AUHe BOJHbI 530 HM.

5.3MoAroToBKa K BbIMOTHEHUIO U3MEpeHui

5.3.1 MNpwuroToBfieHNe pacTBOPOB A1 MOCTPOEHUS rpagyMpoBOYHOrO rpaduka

Mpu NpUroToBfeHMM pacTBopa A C MaccoBOW KOHLUEeHTpauun antoMuHmsa 0.1 mMr/cM3HaBecky antoMu-
HuA maccoit 0.1 r nomewalT B cTakaH BMecTMMocTbio 100 cml, npunusatoT ot 10 go 15 cm" consiHoi Kuc-
NoTbl. pasbaBsieHHoN 1:1, NnepeHOCAT pacTBOpP B MEPHYH Konby BmecTumocTbio 1000 cm3, fonvMBaloT BOLOW
[0 MeTKN 1 nepemMeLunBatoT.

Mpv npurotoBneHun pacteopa b ¢ maccoBoii kKoHueHTpauun antomuunsa 0.01 mr/cm3anuksoTty 10 cm3
pacTeBopa A nomeLaloT B MEPHYH KON6y BMecTumMocTbio 100 cM3, fo/1MBatOT 40 METKU BOAON U nepemeLum-
BaloT.

5.3.2 MpurotoBneHne antoMMHOHOBOrO 6ychepHOro pacteopa

HaBecky aMMOHUSI YKCYCHOKMCNOro Maccoii 125 r nomewjalnT B MEPHYH KO0siby BMECTUMOCTbHO
500 cm3 npunusatoT oT 200 go 250 cm3 Bogbl 1 0T 15 g0 20 cM3YKCYCHOW KUCMOTbI, MepPeMeLINBatoT 1 U3-
MepsiloT 3HayeHne pH. B cTakaH BMecTUMOCTbl0 100 cM3 nomeLlatoT HaBecky astoMuMHOHa maccoi 0.25 ,
npunueatoT 15 cm3 Boabl. PacTBop nepeHoCsT B MepPHy0 kosiby, B KOTOPOI rOTOBWIM YKCYCHOKUCHbIV pac-
TBOp. B cTakaH BmecTuMocTbio 100 cM" nomeluaroT 5 r 6eH30/HON K1McnoTel, npuameatoT 25 cm3cnupTa, ne-
PEHOCHT B Ty XX€ MepHyt0 Konby 1 nepemelumsanT. CMecb AO0NUBAKT BOAOK O METKM 1 NepeMeLLnBaloT.

B ctakaH BMecTumocTbio 100 cm3 nomelatot 2.5 rxenatuHa, npunusatot oT 70 o 80 cm3 BoApl 1
yepes yac HarpeBalwT [0 PacTBOPEHWA XenaTuHa. [opsumii pacTBOp B/MBAOT B CTakaH BMECTMMOCTbLIO
250 cm3 B KOTOpbIi nNpegBaputesibHO nomewaT 150 cm3 BoAbl M nepemellvBatoT. locne oxnaxaeHus
pacTBOp CMEeLUMBAKT C YKCYCHOKUC/IbIM pacTBOPOM B CTakaHe BMecTUMOoCTbio 1000 cm3

MpunuBatoT BoAbl A0 o6bema 950 cM3 ¥ ycTaHaBnuBalT pH pacTBopa amMmuakoMm, pasdaBrieHHbIM
1:1 B npegenax oT 4,5 go 4.8 (No nHgukaTopHoi 6ymare unu Ha pH-meTpe). PacTBop nepemMeLuvBaloT v ne-
PEHOCAT B MEPHY Konby BMecTuMocTbio 1000 cM\ oxnaxparT, AOMBAOT BOAOW A0 METKA U NepemeLlm-
BaloT. [onyyeHHbIi pacTBOp (YUNLTPYIOT Yepe3 ABONHOM NAOTHbIA unbTp, cobupas unbTPaT B CKIASHKY
13 TEMHOrO CTekNa ¢ NpuTepTol NPo6Koii. Mpo3payHblli pacTBOP XpaHAT B TEMHOM MecCTe.

5.3.3 MNocTpoeHne rpafynpoBOYHOro rpaduka

B Bocemb MepHbIX k0on6 BMecTtumocTbio 100 cm3 nomewatot 0: 0.5: 1.0: 2.0; 3.0; 4.0; 5,0 n 7,0 cm3
pacTteopa b. uto cootsetcTByeT 0: 0,005; 0,01; 0.02; 0,03; 0.04; 0.05 1 0.07 Mr asiloOMUHUA NPUIUBAIOT BOAbI
[0 10 cm3 npubasnsawoT 1- 2 kanam ackopOUHOBO KMCNOTbl MaccoBOl KoHUeHTpauuu 20 r/am3unnum Tmornu-
KONEeBOW KncnoThl, pasbasneHHoi 1:10. MpunueatoT oT 1540 17 cM36ydepHOro aNtoMUHOHOBOIO pacTeopa,
HarpeBatoT Ha BOASIHOWN 6aHe He 60nee 5 MWH A0 06pa3oBaHMsA «aJIlOMVHMEBOrO flaka». PacTBop oxnaxja-
10T, AONMBAIOT BOAON A0 METKM v nepemelunsaroT. Yepes 15 MMH M3MEPSAIOT ONTUMYECKYK MIOTHOCTb pac-
TBOpa Ha hoToKosopuMeTpe (CnekTpopoToMeTpe), NPUMEHSAS CBETOMUNLTP C MAakCMMyMOM CBETOMNpOnyc-
KaHvsa npu annHe BonHbl 0T 530 A0 535 HM 1 KIOBETY C TONWMHOI nornowatouero cnos ot 20 4o 30 mMm.

Mo HafeHHbIM 3HAYEHNAM ONTUYECKMX NJIOTHOCTEN PacTBOPOB M COOTBETCTBYIOLLMM UM COAEPXaHU-
SIM aJIIOMVHUS CTPOSAT FPafyMPOBOYHbINA rpadimk.

5.4 BbINO/IHEHUE U3MEPEHUIA

HaBecky ceneHa maccoii B COOTBETCTBUM C Tabnuueil 2 B 3aBUCMMOCTY OT MaccoBoli 40NN aNtoMUHNSA
nomMellarT B cTakaH BMecTUmocTblo 250 cm3 npunusatoT oT 15 go 30 cmM3 a30THOM KUCOThI, HakpbiBaOT
4acoBbIM CTEK/IOM W BblAepXusatoT 6e3 HarpeBaHus A0 NpekpalieHuss 6ypHO peakuun BbleleHNs OKCK-
[l0B asoTa.

Ta6nuuya?2
MaccoBas gona antoMuHua. % Macca HaBecku, r BMmecTuMOCTs MepHo# O6bem annkeoThl
KON6bl, cM3 pacTtBopa, cm1l
OT1 0.002 po 0.005 BKk/tOY. 1.0 100 50
CB. 0.005 « 0.02 « 1.0 100 20
« 0.02 « 0.06 * 0.5 100 10

CTek/10 cHMMatoT, 06MbIBaOT BOAOW Haf CTakaHOM, U HarpeBaroT pacTBOp 4,0 PACTBOPEHWUS HABECKU 1
BbinapuearT gocyxa. MpuameaT oT 8 40 10 cM3a30THOW KMCNOTLI Y CHOBA BbiMapusatoT gocyxa. Mpuiu-

3
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BalOT OT 5 0 7 cM1a30THO KMCMOThI, BbINapuBaloT AOCyXa, BbiNapMBaHue NOBTOPSAIOT ABa pasa.

K cyxomy ocTatky npuavsatoT oT 2 0 3 cM3COMAHONM KMCMOThI, BbinapyBaloT Aocyxa, NpuansatT oT 2
[0 3 cM3 6POMUCTOBOAOPOAHON KMCNOTblI U BHOBb BbiNapuBalT Aocyxa. BbinapuBaHne ¢ 6pomMUCTOBOAO-
POZHO KUCNOTO NOBTOPSAIT. 3aTem K CyXoMy OCTaTKy nMpuivBaloT oT 2 0o 3 cM3COMAHON KUCAOThbI, Bbina-
pvBaloT focyxa. BbinapuBaHue C COMAHON KUCNOTOV NOBTOPAIOT ABa pasa. YaneHue fuMokcuaa ceneHa fo-
nyckaeTcs NpoBOAUTb HarpeBaHneM Ha nauTe npu Temnepatype ot 280 °C go 290 °C.

3atem npunuearoT OT 2 A0 3 CM3CONSHON K1McnoTsl, 0T 25 Ao 30 cM3BoAbl 1 HarpeBakT A0 pacTBope-
HUA coneli. Mocne oxnaxaeHus NepeHocsAT pacTBOpP B MeEpPHYH Koy BMecTuMocTbio 100 cm3 gonuBatoT
BOZOW [0 METKM 1 NepeMeLLnBaloT.

M3 mepHoii konbbl 0TOMpaOT anMKBOTY pacTBOpa B COOTBETCTBMM C Tabnuueli 2 u nepeHocAT ee B
MepHyt0 Konby BmecTuMocTbio 100 cm3. K pacTBopy A06aBnSOT NO Kanje ackop6UHOBYH KACOTY, Macco-
BOW KOHUeHTpauun 20 r/gm3 nam 1 - 2 kanau pactBopa TUOIMIMKONEBONM KACAOThI, pa3basnieHHon 1:10 gns
BOCCTAHOBJ/IEHUSI CBSI3bIBAHUSA Xefe3a B 6eCLBETHbIA KOMMIEKC, NpU 3TOM 60/bLUON M3OLITOK KUCMOTbI He-
XenaTeneH. Ecnu aHanm3upyemblii pactBop 6ecuBeTHbIN, TO 406aBNAIT 1 Kani KACNOTbI.

K pacTBopy B MepHOii kon6e npunusaiwT oT 15 Ao 17 cm3 6ydhepHOro asitOMUHOHOBOIO pacTBopa,
HarpeBalT Ha BoAsiHOli 6aHe He 6onee 5 MUMH 40 06pa3oBaHNS «allOMVHUEBOTO flaka». PacTBop oxnaxaa-
I0T. AONMBAOT BOAONW A0 METKM 1 nepemelunsarot. Yepes 15 MUH M3MEPSAIOT ONTUYECKYH0 MIOTHOCTb pac-
TBOpa Ha hoTokonopumeTpe (cnekTpodpoToMeTpe), MPUMEHAA CBETO(UNBLTP C MakCMMyMOM CBETOJIPOJIyC-
Kamusi npy anunHe BonHbl 0T 530 Ao 535 HM 1 KOBETY C TO/LWMHONW noraowatowero cnos ot 20 go 30 mMm.

B kavecTBe pacTBopa cpaBHeHWs UCMO/b3YT PacTBOP «XO/I0CTOr0» OMbITa.

Maccy antoMMHusa B MUAAUIrpaMmax ycTaHaB/IMBatoT Mo rpafyupoBO4HOMY rpadiuky.

6 doTOMETpUYECKUi MeTof M3MepeHuii MaccoBOil A0S anlOMUHUA C NpuMe-
HEeHMeM xpomasypona

6.1 CpeacTBa M3MepeHuin, BcnomoraTesibHble YCTPOWNCTBA, MaTepunasnbl, pacTBOpbl

Mpn BLINONHEHUN W3MEPEHWUI MPUMEHAIT clegylolme cpeAcTBa U3MepeHuidi 1 BCromoraTesibHble
ycTpoiicTsa:

- cnekTpochoToMeTp UM POTOKOIOPMMETP CO BCEMMU MPUHAANEXHOCTAMU, obecneunBatoLLuii npose-
[eHne N3MepeHnii Npu A/IHE BOJHbI 545 Hum;

- NAWUTY HarpesaTeslbHYl0 CTEK/IOKEpaMUYeckyto no [1] uam aHanornyHyo, obecneynsarnLlyo Temne-
patypy Harpesa g0 400 °C;

- 6aHI0 BOAAHYIO;

- pH-meTp;

- CTEK/10 YacoBOE;

- Becbl labopaTopHble cneumnanbHoro knacca ToyHocty no FOCT 24104;

- Kon6bl MepHble 2-100-2. 2-250-2 no FOCT 1770;

- cTakaHbl B-1—250 TXC no NOCT 25336;

- kon6bl KH-2—250—19/26 no FOCT 25336.

Mpy BbINONHEHUN U3MEPEHWI NPUMEHSAIOT CrieAyloLine MaTepranbl U pacTBOPbI:

- BoAy auctunavposaHHyto no NrOCT 6709;

- KNCNOTY a30THyt0 no NOCT 4461;

-KMcnoTy consHyio no [OCT 3118. pas6aBneHHyt 1.1 u pacTBOp MOMSIPHOW KOHLEHTpaumm
0.1 Monb/aM3 NPUrOTOB/IEHHBIN U3 CTAHAAPT-TUTPA;

- KUCNOTY YKCYCHyto no NOCT 61;

- HaTpwuii yKcycHokMcbln no TOCT 199;

- cnupT aTunoBblil no FOCT 18300;

- anioMuHuii no FOCT 11069;

- KMcnoTy 6pomuctoBogopogHyto no FOCT 2062:

- KNCNOTY TUOTANKONEBYH No [4]. paz6aBneHHyto 4:100:

- Kanus rngpookucek (rugpokeua) no FOCT 24363. pacTBOp MaccoBoli kKoHueHTpauun 0,01 r/gm3

- peHondpTaneunH, MHAMKaTop no [7]. cNMpTOBbI pacTBOpP MaccoBol koHueHTpauuu 0.01 r/gm3

- Xpomasypon S. niavkartop no (8), BOAHO-CNMPTOBLI pacTBOpP MaccoBoi koHueHTpauun 0.02 r/gm3.

6.2 MeTop n3mepeHuii

MeTop ocHOBaH Ha peakuumn OﬁpaSOBaHVIFI OKpaleHHOro coeguHeHnsa NOHOB a/lloOMNHNA C XpoMasyo-
nom npu pH ot 5.7 oo 5.8 B npucyTcTBMMK TWUOTINKONEBOI KUCMOTbI Ona MackmpoBaHUA MOHOB Xenesa N Me-

4
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On. 1 nocnegyowem n3mMepeHnn onTUYeCcKoli NAOTHOCTV NPW AVHE BOSHbI 545 HM.
6.3 MoparoToBka K BbINO/THEHUID U3MEPEHMUIA

6.3.1 MNpuroTos/sieHNe pacTBOPOB A1 MOCTPOEHUS rPpagynpoBOYHOTO rpaduka

[na nocTpoeHnsa rpafympoBOYHOro rpadivka roToBAT pacTBOPb! a/lOMUHNA U3BECTHOW KOHLEHTpauum
no 5.3.1.

6.3.2 MNocTpoeHne rpaflyMpoBOYHbIX rpadmkoB

B cemb MepHbIX K016 BMecTMMocTbio 100 cm3nomewatot 0; 0.5; 1.0; 1.5; 2.0; 2.5. 3.0 cm3pacTBopa
B. yto cootBetcTByeT 0; 0.005; 0.010; 0.015; 0.020; 0.025; 0.030 mMr anioMuHusA. Pa3baBnsaoT BofoW [0
o6bemMa 15 cmj. npubasnsoT oT 1 40 2 kanenb cheHongTanenHa n ganee nocTynawT Kak ykasaHo B 5.5.3

Mo HalifjeHHbIM 3HAYeHNAM ONTUYECKMX MIOTHOCTEN PacTBOPOB M COOTBETCTBYHOLMM UM COAEPXaHU-
AM a/IlOMUHWA CTPOSIT FPaAyUPOBOYHBINA rpadimk.

6.3.3 MNpuroTosnieHne aueTaTHo-6ycdepHoro pacteopa ¢ pH 5.8 - 6.0

HaBecky YKCYCHOKUC/IOrO HaTpusi Maccoil 75 r nomeLlatoT B CTakaH BMECTUMOCTbH 250 cMm3, pacTBo-
pstoT B 150 cm3 Boabl, npunusaoT 1.5 cm3 ykcycHoi kucnoTbl (nnoTHocTblo 1,07) u fonvBaloT BOAOK A0
o6bema 250 cm3 KoHTponmpytoT 3HaveHne pH Ha pH-meTpe.

6.3.4 MpuroTosneHne BOAHO-CNMPTOBOroO pacTteopa xpomMasyposa S

[na npurotoBneHns BOAHO-CMMPTOBOrO pacTBopa Xpomasypona S MaccoBOli KOHUeHTpauun
0.02 r/am3 HaBecky xpomasyposa S maccoi 0.2 1 nomeLlaloT B k0N16y BMeCTUMOCTbo 250 cM3, npunnsatoT
30 cM" Bogpl 1 25 cmM33TUIOBOrO cNupTa 1 AonuBalT BoAoN Ao o6bema 100 cm3. Ecnv pacTBOp MyTHBbIN,
ero ounbTPYHT.

6.4 BbINONTHEHUE U3MEPEHUA

Hasecky ceneHa maccoii B 3aBUCUMOCTY OT MacCOBOW [0 a/lOMUHAA B COOTBETCTBUM C Tabnuueli 3
nomMeLlalT B cTakaH BMecTUmocTblo 250 cm3, npunusatoT oT 15 Ao 20 cm3 a30THOI KUCMOTbI, HakpbiBaloT
4acoBbIM CTEK/IOM W BblAepXuBatoT 6e3 HarpeBaHus A0 NpekpalleHns 6ypHOW peakuun BblAeNeHUs OKCKu-
foB asota. CTekno cHMMaloT, 06MbIBalOT ero BOAON Haf CTakaHOM M pacTBOP BbiNapuBatoT MpW HarpesaHun
pocyxa.

Ta6nuuya3
BMecTUMOCTb MepHOiA O6beM anuKksoThI
MaccoBas gonsa antommHusa. % Macca HaBecku, 1 B
KON6bI.CM pacTtBopa. cmj
OT 0.002 po 0.005 Bkntou. 2.0 100 20
CB. 0.005 « 0.01 « 2.0 100 10
B 001 « 0.06 « 1.0 100 5

MpunusatoT ele ot 7 40 10 cM3a30THONM KUC/OTbI U CHOBA BbiNapusatoT JocyXa.

K cyxomy ocTatky npunusailoT oT 3 40 5 cM3 6pOMUCTOBOAOPOAHON KACNOThI 1 BbiNapvBaloT AocyXa.
CHoBa npunusatT oT 3 0 5 cM3conaHON 1 6POMUCTOBOLOPOAHON

KMCNOT U BbiNapvBaHue focyxa MOBTOPSOT. 3aTeM npuamBalT 5 cM3 CONAHON KUCNoThbl, OT 25 Ao
30 cm3 BOAbI 1 HarpeBaloT pacTBOP 40 pacTBOpeHWs coneii. MNocne oxnaxgeHus NomeLLalT B MEPHYIO KO-
6y BMecTMOCTbio 100 cM3 A0/IMBaIOT BOAONM 0 METKM U NepeMeLLmnBaloT.

OT6MpaloT a/IMKBOTY pacTBopa CorsiacHo Tabnuue 3 1 nomeLLalnT ee B MEPHYIO KO0y BMECTUMOCTbLIO
100 cm3 pasbaBnsT Bogol [0 obbema 25 cm3 K pacTtBopy gobasnswT 1 - 2 kannum deHondranemHa u
HeNTpanM3ylT pacTBOPOM rMAPOKCUAA Kaus A0 MOSBEHUS MaJIMHOBOIO OKpallMBaHWS pacTBopa, 3aTem
[06aBNAT N0 KanasM pacTBOP COMISHON KMCNOTbl MONSAPHONM KoHueHTpauun 0,1 monb/gm3 o obecuseun-
BaHusA U ewe 5 cm3 MNpunueatoT 0,3 cM3 pacTBopa TUOIMKOIEBOI KNCIOTbI, pasbasneHHoi 4:100 n nepe-
MeLLMBaLoT.

Yepe3 5 muH pa3baBnaioT Bogol fo obbema 50 cm3, npunmsaloT 1 cm3 pacTBopa xpomasypona S,
10 cm3cnupTa. 5 cm3aueTaTtHoro 6ycepHoro pactesopa, A0/IMBalOT BOAOW A0 METKM M NepeMeLLNBatOT.

Yepe3 15 MWH M3MepPSIOT BeNnYMHYy ONTUYECKOW NAIOTHOCTW pacTBopa Ha crnekTpodyoTomeTpe wau
doToKoNOpUMETPE Npu ANnHe BOAHbI 545 HM B KioBeTe € To/WUHOW cnosi 10 mm. B kayecTBe pacTtBopa
CpaBHEHNsA MCMOMb3YIOT PacTBOP MXO/IOCTOrO» OMbITa, NPOBEAEHHOrO Yepe3 BCe CTafun U3MEPEHWn 1 co-
Aepxawunii 1 cm3xpomasypona.

Maccy antomMuH1Ma B MuaaMrpaMmax yctaHasmBaroT No rpagynpoBOYHOMY rpadomky.
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7 O6paboTka pe3ynbTaToB U3MepeHuii

7.1 MaccoByto 4o/t antoMuHns X , %, BbIYMCAAT No hopmMye

*90 /a\

y _
m-v,-l000

rae  m, - macca aJlloMUHKA, HalldeHHas Mo rpagynpoBOYHOMY rpadhuky, Mr,
V- obbem pacTBopa B MepHOIi Konbe, cm3;
T - Macca HaBecku ceneHa, r

Y» - 06BbEM asIMKBOTbI pacTBopa, CM3
1000 - nepeBOAHbLIN MHOXMUTEb MUNIUTPAMMOB B FPammbl.

7.2 3a pesynbTar U3MepeHuii NPYHUMAalOT cpegHeapudMeTuyeckoe 3HavyeHve AByX napasniefibHbIX
onpeaeneHunii Npyu ycnoBmu, 4To abCcontoTHasi pasHOCTb MEXAY HUMMW B YC/TOBUSIX MOBTOPSEMOCTU He npe-
BblLWAeT 3HayYeHuii (Mpu AoBepuTesnbHOW BeposiTHOCT P = 0.95) npefena noBTOPSAEMOCTU . NPYBEAEHHbIX B
Tabnuue 1.

Ecnu pacxoxaeHne mexgy HaubonblWMM U HAUMEHbLUMM pesynbTatamy napannenbHbiX onpegene-
HWIA npeBbllWaeT 3HaYeHWe npegena NOBTOPSAEMOCTU, BbIMOMHAIT NpoUefypbl, W3/I0XKEHHble B
FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

7.3 PacxoxaeHua mexay pesynbTatamy U3MepeHWil, NonyyeHHbIMU B [BYX nabopaTtopusx, He f0J1XK-
Hbl MpeBbllaTb 3Ha4YeHWii npegena BOCMPOU3BOAMMOCTU, NpUBEAEHHbIX B Tabnuue 1. B atom cnyvae 3a
OKOHYaTesbHbI pe3ynbTaT MOXET OblTb MPUHATO KX cpefHee apudmeTnyeckoe 3HauveHue. MNpu HeBbINO-
HEHUW 3TOrO YC/I0BMSA MOTYT GbITb MCMO/b30BaHbI Mpoueaypbl, n3noxeHHole B FTOCT NCO 5725-6.

7.4 Tpn pasHornacusax B OLEHKe MAacCOBOI A0NU aNlOMUHUA MPUMEHSIOT METOA U3MEPEHWIA ¢ anto-
MWHOHOM.
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TexHuyeckue ycnosums
TY 4389-001-44330709-2008"«

dapmakoneiiHas cTaTbs
®C 42-2668-95
TexHn4yeckue ycnosus
TY 6-09-5205-85
TexHunyeckne ycnoeus
TY 6-09-3115-73
TexHnyeckne ycnosus
TY 264221-001-05015242-07’
TexHn4yeckne ycnosus
TY 6-09-1181-89
TexHuyeckne ycnosums
TY 6-09-5360-88

TexHuyeckne ycnosus
TY 6-09-05-1175-82
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Bubnuorpadgus

Mnuta HarpeBaTenbHasA cTexsokepamuyeckas sctpansaemas LOIP LH-304
Ackop6unHoBas kucnota papmakoneiHas

ANIOMUHOH

Twuornukonesas kucnoTta. 4

dunbTpbl 06e330n1eHHbIe {6enas, kKpacHas, CUHAA NeHTbl)

Bymara nHavkatopHas yHuBepcanbHaa ans onpepgenedunsa pH 1-10 n 7-14
deHondTanenH

Xpomasypon S. uugukatop.4aA

[LeicTByeT Ha TeppuTopun Poccuiickoin ®egepaunm.
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YK 669.776:546.621.06:006.354 OKC 77.120.99

KnioueBble CM0Ba: ceneH TeXHUYECKui, n3MepeHne MaccoBoii L0 afloMUHUS,
pe3ynbTaTbl U3MEPeHUid, rpagyMpoBOYHbIi rpaduk, CPOACTBA U3MEpPEHWIA, NokasaTenn TOUHOCTM
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