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PACNPOCMPAHEHUSL 20CYOAPCMBEHHO20 MEMPOTLOZUUECKO20
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(pezucmp. k00 $P.1.31.2007.03911)

MYy 08-47/216

(no peecmpy aKKpeoumoeaHHol MEmMpOs02UUECKOLl CYKObL
TomcKozo noaumMexHuU4UecKkozo0 yHugepcumema)

BHOOBBEKTbHI (BOAOCHI, TKAHH).
HHBEPCHOHHO-BOAbTAMITEPOME TPHYECKHH METOZ
H3MEPEHHST MACCOBBIX KOHIIEHTPAIIHH XPOMA

TOMCK
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®EAEPA/IBHOE AFEHTCTBO MO OBEPA30BAHUIO
FOCYAAPCTBEHHOE OBPA3OBATE/IbHOE YUYPEX/AEHWE BbICWEIO NPO®ECCUOHA/IBHOIO OBPA30OBAHNA

«TOMCKUI MONINTEXHUNYECKUIA YHUBEPCUTET»

AKKPEANTOBAHHAA METPOJIOTMYECKAA CNTYXXBA TMNY
(aTTecTaT 06 akkpeanTauum Ne POCC RU 01.00143-03 o1 24.12.01)

000 «BHEAPEHYECKAA HAYYHO-NMPON3BOACTBEHHAA ®VPMA «HOMX>»

CBUWAETE/IbCTBO OB ATTECTAUNWN MBWU

Ne 08-47/216
MeToAvka BbINO/THEHUSI 3MEPEHWIA MAcCOBOI KOHLIEHTpauuM Xpoma MeTOAOM WH-
BEPCUOHHOV BO/IbTAMNEpPOMETpUM, paspaboTaHHass B TOMCKOM MNOIMTEXHUYECKOM YHU-
Bepcutete n OO0 «BHM® «KOMX» 1 pernameHTMpoBaHHas B MY 08-47/216 (no peecTpy
aKKpeaWTOBaHHON MEeTPOSIOTMYECcKONn Cnyx6bl TOMCKOrO NOMTEXHUYECKOTO YHMBEpPCUTE-
Ta)
BEVNOOBBEKTbI (BOJIOCbI, TKAHW).

MWHBEPCWOHHO-BOMbTAMMNEPOMETPUYECKWI METO/,
N3MEPEHNA MACCOBbBIX KOHUEHTPALIMIN XPOMA
aTTectoBaHa B cooTBeTcTBuM ¢ FOCT P 8.563 (TOCT 8.010).

ATTecTauumsa ocyllecTB/IeHa NO pesy/ibTataM TeOPeTUUYECKOro 1 aKCnepuMeHTab-

HOro mnccrefosaHusa MBW.
B pesynbTarte artectaumm MBW yctaHoBneHo, 4to gaHHass MBW cooTBeTcTBYET

npeabsBASEMbIM K HEWi METPOMOrMYeckum Tpe6oBaHusM 1 06/1aaaeT crleayowyMmn oc-
HOBHbIMI METPOSIOTMUYECKUMI XapaKTePUCTUKAMM:

1 /[ManasoH U3MepeHuit, OTHOCUTE/bHbIE 3HAYEHWsI NnokasaTesneii TOYHOCTU, NoBTOpsie-
MOCTV ¥ BOCNPOW3BOAMMOCTV METOAMKN MpK [OBEpUTENbHON BeposiTHocTu P=0,95

Mokasatenb no-  [lNokasartesns BOC-
BTOPSIEMOCTU NPOV3BOAUMOCTY  [MokazaTe/lb TOU-

::ﬂ%egcn)- (cpepHexsagpary- (CPeAHEKBAPAT- HocTU (rpaHuLpl, B
[vanasoH 3MepsieMbIX koH- ~ YECKOE OTK/o-  HECKOE OTK/IOoHe- KOTOPbIX Ha-

penense- Ll'eHTan'Mﬁ, MI/KF HeHne noBTopse- H/e BOCMNpOon3BO- XOAUTCS MOrpeLL-
Mc':; g H?FJ;E- MOCTH), AymocTy), HOCTb METOZVKM),

0,

* , ( * ) m* 8’ %

Ot 0,005 po 5,0
Xpom A 8 15 40

BK/HOY.



MpopomkeHve cengetensctea 08-47/216

2 inana3oH n3mepeHuid, 3Ha4eHns NpeAesnoB NOBTOPSEMOCTU ¥ BOCMPOM3BOAUMOCTY MpU
[oBeputensHoli BeposTHocT P=01B5

Mpepen nostopsie- Mpeen BoCnpousBo-

HavimeHoBaHve [ViariasoH 13MepsieMbIX KOH- MocTu (An1s ABYX pe- AVIMOCTY (1191 Z3BYX
onpegensemMoro SHTDALAA. MK 3ynbLTaToB napast- g
3aNleMeHTa HeHTPaLv, NenbHbIX onpeaerne- PESyNLTaros sMepe
HWIA), T HA), R
Ot 0,005 po 5,0
Xpom BKITHOU. 0,22 mX 0,42 X

X - cpefHee apumMeTMUYecKoe 3HaueHue pesynbTaTtoB napasienbHbiX onpeaeneHuii
MaccoBOIi KOHLEHTpaL M KOMNOHEHTA.

X - cpegHee apumeTnyeckoe 3HaueHue pesynbTaToB aHasn3a, NoslydeHHbIX B ABYX na-
6oparopusix

3 [Jata Bblgayu cBugeTtenbcTea 1pekabpa 2006 r

MeTponor MeTposIornyeckoi
cnyxo6bl TIY

J > H.M.Mukyna
« 1 »pekabps 2006 r.

«COIMACOBAHO»
/TnaBHbIn MeTponor Ty

M.M.YyxnaHuesa
200 1

«YTBEPXXOAKO» «YTBEPXXJAIO»
MpopekTop no HP Ty Onpektop OO0 «BHM® «HOMX»

[.B.CnenyeHko



AKKPEONTOBAHHAA METPOJ/IOI MYECKAA CNYXXBA TNy
(aTrTecTaT 06 akkpeguTaumn Ns POCC RU 01.00143-03 oT 24.12.01)

000 «BHEJPEHUECKAS HAYYHO-MPOV3BOACTBEHHAS ®UPMA «lOMX»
000 «CUBMEOAHA/IAT>

“YTBEPXJAIO” “"YTBEPXOAIO”

Oupektop OO0 «BHM® «HOMX»

I.b.CnenyeHko

200 .

MY 08-47/216

(No peecTpy akKkpeANTOBaHHOV MeTPOIOrMYecKoi cnyx6bl TIY)

BMOOBBEKTbI (BO/TOCbI, TKAHW).
WHBEPCUOHHO-BO/IbTAMMNEPOMETPUYECKWIA METO/,

V3MEPEHUA MACCOBbIX KOHLEHTPALMIA XPOMA

“COIrNMACOBAHO”
MeTponor akkpeAuTOBaHHON
MeTponoruyeckoin cnyx6ol TMNY

H.M. Mukyna
200 .

Tomck






1 HABHAYEHUE U OBJIACTb lTPUMEHEHUA

Hactoswmi pokyment (MY 08-47/216) ycraHaBnuBaeT METOAUKY Bbl-
NOMHEHUA U3MEPEHUI MACCOBBLIX KOHLIEHTpauuin XpoMa MEeTo40M MHBEPCUOH-
HOW BOMbTAMMEPOMETPUU HA aHANIMTUYECKOM BOSbTaMNepoOMETPUYECKOM KOM-
nnekce CTA ¢ npozpammHbiM obecrieyeHue DOS B npobax 6uo06BLEKTOB
(BONOCHI, TKAHW) B Avana3oHe KoHueHTpauun ot 0.005 po 5,0 mr/kr Bknoun-
TenbHO.

Ecnu copgepxaHue anemeHTa B nNpobe BbIXOAUT 32 BEPXHIOK rpaHuLly
AnanasoHa M3MepsieMblX KOHLEHTpauui, gonyckaeTcs pasbasneHue (4o nsatu
pa3s) NoAroTOBNEHHOI K U3MEPEHMIO NPoBbl UM YMEHbLUEHNe 00bema anukeo-
Tbl @aHanM3mpyemoin npobbl. Ecnu coaep>xkaHne aneMeHTa BbIXOAUT 32 HUKHIO
rpaHuLy AuanasoHa M3MeEpPSEMbIX KOHLEHTpaLuuii, JONyCKaeTca B3ATME BOrnb-
wero obbema anuKBOTbl aHanu3uMpyemol npoObl UMK yBENUYEeHue BPEeMEHU
KOHLIEHTPUPOBaHUA Ha 3NEeKTpoAe Npyu BOSIbTAMMNEPOMETPUYECKNX N3IMEPEHNAX
nyTeM yBENMYEHUS BPEMEHWN 3MEKTPOHAKOMMEHUS.

MeToaguka npurogHa Takke ANs aHanusa HOITen Ha coAepXaHue yka-
3aHHbIX 3IEMEHTOB.

2 HOPMATUBHBIE CCbIJIKH

B HacTosiLeli MeToaMKe MCNONb30BaHbl CCbIKM Ha Crneaylowme CraH-
AapTbl:

[OCT 12.1.004-91 Cucrema craHaaptoB 6esonacHoctu Tpyaa. MNoxapHas
6e30nacHoCTb. ObLme TpeboBaHus

FOCT 12.1.019-79 Cucrema craHaapToB 6e30nacHOCTU TpyAa. OneKTpo-
6e3onacHocTb. ObLme TpeboBaHUsA U HOMEHKNATYpa BUAOB 3aLLUUTbI

[OCT 12.4.009-83 Cuctema craHgapToB 6esonacHoctu Tpyaa. MNoxap-
Hasi TeXHWKa Ansa 3awmTbl 06bekToB. OCHOBHbIE BUALI. PasmelleHne n obcnyxu-
BaHue

FOCT 1770-74 Tlocyna mepHasi nabopaTtopHas CTeknsHHasi. LiunmHapsl,
MEH3YPKU, KONBbl, NPOOUPKK. TexHU4YeCckue ycrnosusi

[OCT 2156-76 PeakTuBbl. HaTpuit ABYyyrnekucrbii. TexHnyeckue ycrnosmus

[OCT 4220-75 Peaktusbl. Kanuii AByXPOMOBOKMUCHIbIA. TeXHUYEcKue yc-
noswus

[OCT 6709-72 Bopga AuCTUNNUPOBaHHas. TexHuYeckue ycnoBsus

[OCT 9293-74 (NCO 2435-73) A30T razoo6pasHbii U XUAKWIA. TexHudeckue
yCroBus

FOCT 9736-91 TMpubopbl anekTpu4eckue NpsAMoro npeobpasoBaHus Ansi
N3MEpPEHUsT HEJNEKTPUYECKUX BENUUMH. ObLume TexHuyeckue TpeboBaHusA n Me-
TOAbl UCNbITAHWUN

[OCT 10929-76 Peaktusbl. Bogopoaa nepokcug. TexHuyeckue ycrnosus

FOCT 11125-84 PeaktuBbl. Kucnora azotrHass ocoboi 4ncToTbl. TexHu-
yeckue ycrnoBus
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FOCT 12026-76 bymara cunbTpoBanbHas nabopatopHas. TexHuueckue
yCroBusi

FOCT 14262-78 PeaktuBbl. Kucnora cepHasi 0co6oi 4ncrotbl. TexHuye-
CKUe yCrioBus

FOCT 14919-83 OnekTponnuTbl, SNEKTPONSUTKN U XKapOYHbIE 3NEKTPOLL-
kadpbl ObiTOBbLIE. OBLLME TEXHUYECKUE YCIOBUSA

FOCT 19908-90 Twrnu, Yallku, CTakaHbl, KONObl, BOPOHKM, NPOBUPKU U
HaKOHEYHUKM N3 NPO3PaYHOro kBapLeBoro crekna. ObLume TexHU4Yeckue ycrnoBus

FOCT 20478-75 PeakTvBbl. AMMOHUI HAACEPHOKUCHbIA. TEeXHUYECKHe
yCroBus.

[OCT 20490-75 Peaktusbl. Kanuii mapraHLOBOKUCAbIA. TeXHU4ECKue yc-
noswus

[OCT 21400-75 Ctekno xumuko-nabopaTtopHoe. TexHu4yeckue Tpebosa-
Hus. MeToabl UcnbITaHWUA

[OCT 24104-2001 Becbl nabopartopHble. ObLime TexHuyeckue TpeboBaHus

FOCT 25336-82 [Mocyma n obopyaoBaHue nabopaTopHble CTEKNSHHbIE.
Tunbl, OCHOBHbIE NApaMeTpPbl U pasmepsbl

FOCT 28165-89 Mpubopbl 1 annapatbl nabopartopHble U3 crekna. AKBa-
anctunnartopel. Mcnaputenu. YCTaHoBKM pekTudmkauuoHHblie. ObLme TexHuye-
ckue TpeboBaHus

[OCT 29225-91 (MCO 1775-75) Mocyaa n obopyaosanHue capcdoposbie
nabopatopHble. ObLwme TpeboBaHNA U METOAbl UCTbITAHUI

FOCT 29227-91 (MCO 835-1-81) Mocyaa nabopartopHas creknaHHasn. MNu-
neTkn rpagympoBaHHble. YacTe 1. Obwme TpebosaHus

FOCT 29228-91 (CO 835-2-81) Mocyaa nabopartopHan creknsHHas. MNu-
neTkn rpagyupoBaHHble. Yactb 2. MNuneTku rpagyMpoBaHHble 6e3 yCTaHOBNEHHO-
ro BpEMeHu OXuaaHus

[OCT P 8.563-96 MocyaapcrBeHHas cuctema obecneyeHuss eMHCTBa U3-
MepeHuii. MeToanKu BbINOSTHEHUSA U3MEPEHWUI

FOCT P UCO 5725-1-2002 To4HOCTb (NPaBUnbHOCTL U NPELIM3NOHHOCTD)
METOAOB U pe3ynbTaToB uamepeHui. Yactb 1. OCHOBHbIE MONOXEHUSI U onpeae-
nexus

FOCT P NCO 5725-6-2002 TO4YHOCTbL (NPaBUIILHOCTbL U NPELIM3NOHHOCT)
METOA0B N pe3ynbTaToB u3mepeHuin. Yactb 6. icnonb3oBaHne 3Ha4Y€HUIn TOYHO-
CTU Ha NpaKTuKe

3 NPUIMUCAHHDBIE XAPAKTEPUCTHUKN INOIrPELIHOCTH
N3MEPEHUN U EE COCTABJIAOLWNX

3.1 MeToauka BbINONHEHMSA U3MEPEHUI MACCOBbIX KOHLEHTpaLmii XpoMa
npu aHanu3e npob 6Mo06HLEKTOB (BONOCHI, TKAHU U Ap. 6U00BBLEKTLI) METOAOM
WHBEPCUOHHOW BONbTamMnepoMeTpum obecneunmBaeT NosiydeHue pesynbTaToB
M3MEPEHUIN C MOrPELUHOCTbIO, HE MPEBbLILIAIOLLEN 3HAYEHWUIi, NPUBEAEHHbIX B
Tabnuue 1.
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Tabnuua 1 — [JnanaszoH u3aMepeHuil, OTHOCUTENbHbIE 3HAYEHUA NoKa3a-
Tenemn TOYHOCTK, MOBTOPSAEMOCTH M BOCNPOU3BOANMOCTM METOAMKN NPU fOBE-
puTenbHomn BepossTHoCcTM P=0,95

MokasaTens | lokasaTenb
noBTOpsieMo- | BOCMPOU3- n
CT¥ (cpeaHe- | BoAMMOCTH okasaTenb
kBagpaTude- | (cpeaHeksag- | TOHHOCTH
HaumeHo- cKoe OTKMO- | paTndeckoe (rpaHuupl, B
BaHWe on- | [nanasoH usmepsieMbix HeHMe no- OTKMOHeHWe | KOTOPbIX Ha-
peaensieMo- KOHLieHTpawuii, Mr/kr BTOpsieMo- | BOCMponaso- | XOAUTCA no-
ro ane
MeHTa ct), AMIMOCTH), rPeLUHOCTb
o 0 METOAMNKM),
0,
o, (6 j o, [5 J 5,%
, % , %
Ot 0,005 po05,0
Xpom 0 A0S, 8 15 40
BKITIOM.

3.2 3HayeHus nokasaTtenei TOYHOCTM METOAUKN UCMONb3YIOT NpMU:
— OLeHKe AesTenbHOCTU naboparTopuii Ha Ka4yecTBO NPOBEAEHUA UC-
NbITAHUN;
— OLeHKe BO3MOXHOCTU UCNOMb30BaHUA PEe3ynbTaToB U3MEPEHUN Mnpu
peanusauum METOAUKU BbINOMHEHUSA U3MEPEHUIN B KOHKPETHOM nabopaTtopuu.

4 CYLHOCTb METOLAMUKH BbIMOJIHEHNS U3MEPEHUA

4.1 KonuyecTBeHHbIN XUMMYECKUI aHanu3 npob GMoOGBLEKTOB HA CO-
Jep)XaHne XpoMa OCHOBAaH Ha NpeABapUTENIbHOM aCOPOLIMOHHOM KOHLIEHTPU-
pOBaHUW OMpPeAensAeMoro anemMeHTa Ha pabo4yein NOBEpPXHOCTU rpachMTOBOro
anektpoga B Buge komnnekca xpoma (lll) ¢ aucpenmnkapbasnHom, obpaso-
BaBwerocs B oObemMe pacTBopa B  pesynbTate  OKUCNIUTENbHO-
BOCCTAHOBUTENbLHON peakuum MEeToAoM C AaribHEWLUMM PacTBOPEHMEM Ocajka
W perucrtpaumein BonbTamneporpaMM METOAOM WHBEPCUOHHOW BONbTaMnepo-
meTpun (MB) Ha BonbTamnepomeTpudeckoM komnnekce CTA ¢ nporpaMmHbIM
ob6ecneveHne DOS. KaToaHbIi TOK BOCCTAHOBINIEHUSI KOMINEKCA XpoMa MpsMO
nponopuuoHaneH cogepxanuto xpoma (VI) B pactsope.

MaccoBble KOHLUEHTpauun 3reMeHT B NOATOTOBMEHHLIX K W3MEPEHUIO
pacTtBopax U, COOTBETCTBEHHO, B aHanNu3upyeMbix npobax onpeaensitot no me-
Toay A00ABOK B HUX ATTECTOBAHHbLIX CMECEN C YCTAHOBIIEHHbIM COAEpPXaHMEM
onpeaenseMoro anemeHTa.

MHBEPCUOHHO-BONbTAMNEPOMETPUYECKNI METOJ OCHOBAH HA CNOCOBOHO-
CTU ONpeaensAemMoro aneMeHTa NeKTPOXMMUYECKU HaKanMBaTbCsl HA NOBEPX-
HOCTK paboyero anekTpoga M pacTBOpPSATLCA B NPOLECCE aHOAHOW UMK KaToa-
HOW nonApusaumu Npu onpeaeneHHoM NoTeHuymane, xapakTepHoM Ans 4aHHOro
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anemMeHTa. Peructpupyemslin Ha BONbTamMneporpaMme MakCUMarbHbIV TOK (MUK)
3nemMeHTa npsAMOo NPOonopLUMOHaneH MacCOBOW KOHLUEHTpaUun onpeaenseMoro
anemMeHTa B pacTBope.

O6wan cxema aHanusa metoaoM VB npeacrasneHa Ha pucyHke 1.

MoproToBka MpoBepka
Mpo6a |—w| Mpobo- |_] ) .
noaroToska npubopa, aNeKTPOXUMUYECKOM
ANEeKTPoA 0B, a4yeinku
pacTBOPOB U T.4.

B namepeHus npu
aHanuse npo6bl

Beepexne Cbemka
Cremka . po6aBku BA Kp1BOW Npo6bl > Pacuer
BA kpusoit AC anemeHTa ¢ pobaskoin KOHUeHTpayuu
npobbl

Pucyrok 1. Obwias cxema aHanu3a memodom VB

O6uasn cxeMa nNpoBeAeHUst NOAroToBKM Npo6 6uoobbekToB MeTogoM VB
C yKasaHMeM MCrnonb3yemMoro MHAUKaTOPHOrO areKkTpoaa U pacteopa (pOHOBOIO
3MEeKTPONUTa NpeACTaBIEHbl HA PUCYHKE 2.

OT160p Npob

v

B3fATue HaBecku

v

MuHepanusauun

v

MN3mepeHne metogom B

v

Cr
[pacuToBbLIN aneKTpoa
®oH — H2SO4 ¢ APK

Pucyrok 2. OcHosHbie amarnbl aHanu3a npob 6uoobvbexkmos memoodom VB
10



5 TPEBOBAHUA BE3OITACHOCTHU, OXPAHA OKPY?KA!OU.{EP?
CPE/AbI NPU BbINOJIHEHUWU USMEPEHUN

5.1 Ycnoeus 6e3onacHo20 npoeedeHuss pabom

5.1.1 K pabote ¢ nonaporpacom unm BoAbLTaMnepPOMETPUHECKUM aHanu-
3aToOpoM, HarpeBaTesibHbIMU NpUBopamMn U XUMUYECKMMU peakTUBaMu AOnyc-
KaeTcs nepcoHar, U3y4mBLUMIA MHCTPYKLMIO MO 3KkcnnyaTtauum npubopa, npasu-
na paboTbl C XMUMUYECKUMMN peakTUBamMmn U XMMUYECKON NOCYA0N.

5.1.2 Mpubop 1 Mewanka B npouecce aKCnnyaTauum AOMKHbI ObiTb Ha-
[EXHO 3a3eMIIeHbl.

5.1.3 Tpy BbLINONIHEHUM aAHANUTUYECKUX U3MEPEHUN HeobX0aMMO CO-
ontoaatb TpeboBaHNA TeXHUKM 6E30MacHOCTU Npu paboTe C XMMUYECKUMU pe-
aKTUBaMu.

5.1.4 Onektpobe3onacHOCTb Npu paboTe C 3NEKTPOYCTAaHOBKAMU - MO
FOCT 12.1.009.

5.1.5 MNomewleHne nabopatopum AOMKHO COOTBETCTBOBaTbL TpebOBaHU-
aM noxapHou 6esonacHoctn no NOCT 12.1.004 u umeTb cpeacTBa NoXxapoTy-
weHuna no NOCT 12.4.009.

5.1.6 lNomeweHne AOMKHO OblTb 06OPYAOBAHO MPUTOYHO-BBLITSXKHON
BeHTunAuyunen no FOCT 12.4.021.

5.1.7 CoeanHeHus xpoma SA0BUTHI, NOITOMY XPaHAT Ux B 6e3onacHoOM
MecCTe, Npu NPUroTOBMEHUN aTTECTOBaHHLIX CMeCei MOHOB Xpoma cobnioaarot
OCTOPOXXHOCTb.

5.2 TpeboeaHus K keanugukayuu onepamopoe

BbiNonHeHne W3MEPEHUI MPOM3BOAUTCA NabopPaHTOM WM XUMUKOM-
aHanNUTUKOM, BRaAelolmuM TEXHUKOW BONMbTAMNEPOMETPUYECKOrO aHanusa u
U3YYMBLUMM MHCTPYKLMIO MO 3KCMyaTauumu UCNosb3yeMOoli annaparypsl.

5.3 Ycnoeus ebinosiHeHUs1 uamMepeHull

MamepeHus npoBoASITCA B HOPMarnbHbIX N1abopaToOpHbIX YCNOBUSAX:
e Temnepartypa okpyxatoLlero sBo3gyxa, oC 25+10

o ATMOCEpPHOE AaBfeHne, MM.pT.CT 760 + 30

o OTHOCUTENbHAS BNAXHOCTb BO3ayxa, % He 6onee 80
e YacTtoTa nepeMeHHoro Toka, 'y 50+5

e HanpsxeHue nutaHus B cetu, B 220 + 22

6 OTBOP U XPAHEHHWE POb

Ona aHanu3a 6epyT Tpu napannenbHbIX NPodbI (0AHA U3 HUX pe3epBHas).

6.1 Bonockl nepea cpe3oM NPOMbIBAOT HENTPArbHbIM LLAMIYHEM W ABaXAbI
NPONONAaCKMBAIOT KUNSHYEHOWN BOAON.

Ona MyuHUMKM3aummn 3arpasHeHna obpasyoB npu otbope Npo6 NpUMeHsIoT
HOXHULIbI C KEPaMUYECKUM MOKPLITUEM, C MOKPbITUEM M3 HUTPMAA TUTaHa UMM C

11



Ne3BUSIMU U3 HEPXKABEIOLLIEN CTarnu.

Bonock! cpesatoT YNCTbIMU PyKaMu MY NOMOLLIM HOXKHUL, Y CAMOrO KOPHSI B 3
-5 MeCTaX 3aTbINOYHON YaCTH rornoBbl Grivdke K Luee nNpsikamu TOSLLMHON No 2 —
3mm’. Y ONMHHBIX BONOC OCTaBMAT 3 — 5 CM OT KOPHSA, OCTanbHble OTPEe3aroT.
CPGSaHHbIe BOJIOCbI MOMELLAIOT B KOHBEPT. KOHBEPT MapKMpytoT CTPENKOW Mo Ha-
NPaBfeHnIO OT KOPHEN K KOHYMKaM BOJOC, ykasbieator PO, non, Bo3pact, MECTO
NpoXXuBaHuA, poa NPodPeCcCMoHarnbLHOW AEATENbHOCTU 3a NOCnegHue 5 net, ecre-
CTBEHHbIN LIBET BONOC (B Cy4Yae XMMUYECKON 3aBMBKM, OKpacku unu obecLseymsa-
HUA), KAKUe NnekapcTBEHHbIE Npenapartbl, BUTaMuHbl, BAblI 06cnegyemMbiit NPUHKU-
Maet vmu npuHUMan He3aaonro Ao otbopa obpasua, aaty otbopa obpasua.

ﬂpumeanue. [ns onpeaeneHHbIX BUAOB aHanu3a BONOCLbI OepyT U3

NOAMbILLIEYHbIX BNAAWH, @ ANSA BbISIBNEHUS FTOPMOHArbHbLIX 3a00neBaHun u ru-
HEKONOrMYECKON NaTonormm — ¢ nooka.

MpoBbl XpaHAT B YMCTOM, CyxOM, MPOXNaAHOM, XOPOLLO NPOBETPUBAEMOM
nomeLueHnn. CpoK XpaHEeHUs He OrPpaHUYEH.

6.2 TkaHu aHanus npob TkaHel u ap. Guonormyeckux 0GbLEKTOB NPOBOAST B
OeHb 0TOopa. B npoTuBHOM crnydae npobbl 0TOGPAHHBIX NPO 3aMOPAXMBALOT.

7 CPE4CTBA U3MEPEHWUW, BCTOMOIATE/IbHOE
OBOPY/[JOBAHHE, NTOCYA, PEAKTUBbI U MATEPUAIJIbI

Mpu BLINOMHEHWUN M3MEPEHUI UCTIONL3YIOT CMEAYIOLLMNE CPEACTBA U3-
MepeHHUii, BCnomoraTtensHoe 060pyaoBaHue, NOCyay, MaTepuarnsl U PeakTUBbI:

7.1 Cpedcmea usmepeHuli u ecrioMo2amesibHoe o6opydosaHue

7.1.1 Komnnekc CTA aHanuTu4eckuii BonbTamnepomeTpuyeckuin [1] B
komnnekre ¢ IBM-COBMECTMMbIM  KOMMbIOTEPOM C___Npo2paMMHbIM
obecneyeHuem DOS.

[onyckaeTcs ucnonb3oBaHue Apyroro o6opyaoBaHua M npubopos, no-
3BONAIOLLMX BOCNPOU3BOAUTL TEXHUYECKUE U METPONOTNYECKUe XapakTepucTu-
KM, YKasaHHbIe B AAHHON METOAMKE aHanu3a.

7.1.2 OnekTpoOXMMMYECKasa sveika, B COCTaB KOTOPOW BXOAAT:
- 3NeKTpoAbl:
o UHOUKaMOPHbIL 3nekmpod - rpacduTOBLINA, HA OCHOBE rpacuTa;
e 3nekmpod cpasHeHuUs - xnopcepebpsHblii (XC3I) ¢ conpoTUBNEHU-
em He bonee 3,0 kKOm.
- CMEHHbIE CTaKaH4YMK1 U3 KBapLeBOoro CTekrna BMeCTuMOoCTbio 20 — 25 oM’
- TpybKka Ans NoABOAA UHEPTHOrO rasa C LEenblo yaaneHus pacTBOPEHHOrO Ku-
cnopoaa u nepeMeLLMBaHus pacTeopa.
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7.1.3 Becbl nabopaTopHble aHanUTUYECKne OBLLEro HazHa4YeHus1 C Hau-
OonbwmM npegenom B3sewwmsBaHua 200 r, 2-ro knacca TOYHOCTM nNO
FOCT 24104.

7.1.4 [osatopbl nuneToyHble Tuna Ar-1-5-40; Or-1-40-200; AM-1-200-
1000 munu gpyroro Tuna ¢ AUCKPETHOCTbLIO yctaHoBku 03 1,0 — 2,0 Mkn 1 no-
rPEeLHOCTLIO He Bonee 5% OTH.

7.1.5 MNnuTKa anekTpuyeckas ¢ 3akpbiTon cnupansio no FOCT 14919 unu
APYrMX Mapok.

7.1.6 MydensHas neyb Tuna MM - 8 nnu MP-64-0215 no rOCT 9736.

U 3MeKTponeYb CONPOTUBIIEHUA KamMepHas nabopartopHas, o6ecneqm-
Barow,an noaaepxaHue 3auaHHoro TemnepaTtypHoro pexuma ot 150 °C no
600 °C ¢ NOrpeLlHoCTbIO + 25 oc;

unu KkoMmnnekc npobonoarotoBku “TemMoc-3Kenpecc” ¢ AnanasoHoOM pa-
Gounx Temneparyp ot 50 °C go 650 °C ¢ norpeluHoCTbIO M3Meperuii +15 °C
(usrotoutens OO0 “UTM”, r.ToMCK).

7.1.7 Wkad cywmnbHbl, obecneynBatrowmii nogaepxaHne 3agaHHoOro
TemnepatypHoro pexuma ot 40 °C go 150 °C ¢ norpeLutocTbio + 20 °C.

7.1.8 LLUnaHrm nonuaTtuneHoBbIE AN NOABOAA rasa K sveinke.

7.1.9 Pepyktop no NOCT 5381 ¢ maHomeTpom (250 + 1) aTt™M. no
FOCT 8625.

7.1.10 Annapart ana guctunnsaumm sogbl no FOCT 28165 unu [2].

7.1.11 Wunubl TUrenbHele [3].

[JonyckaeTcs ucnonb3oBaHue apyroro obopyaoBaHusi U npubopos, no-
3BONAIOLLMX BOCMPOM3BOANUTL TEXHUYECKUE U METPOSOTMYECKUE XapaKTEPUCTU-
KM, yKa3aHHbIE B JAHHON METOAMKE aHanusa.

7.2 Mocyda

7.21 TluneTkm MepHble nabopaTopHble CTeKJ'IﬂHHbIe 2-ro knacca
TOoYyHoCTM BMecTumocTbto 0,50; 1,0; 2,0; 5,0; 10,0 cm® no TOCT 29227.

7.22 Tocyaa un o6opy,uosa|-me nabopaTopHble CTEKNsIHHbIE MO
FOCT 25336 unu nocyaa mepHas nabopatopHaa CTeknsHHas 2-ro knacca
ToyHocTu no [OCT 1770: konbbl HanuBHble BMecTUMOCTbIO 25,0; 50,0;
100,0 cM®; UMAMHAPLI BMECTUMOCTbIO 10,0 cM°.

7.2.3 Tocyapa wun o6GopyaoBaHue dapdopoBbie nabopaTopHble nNO
FOCT 29225 (MCO 1775)

7.2.4 CTakaH4mMKu: CTeKJ'IﬂHHbIe WU KBapLUeBblEe CTakaH4YUKU BMECTUMO-
cTbio0 25,0; 50,0; 100,0 cm®;

7.2.5 Manoyku creknsaHHble no FTOCT 21400.

7.2.6 3kcukatop no FOCT 25336.

7.2.7 Yawa kapueast o6bemom 40 — 80 cm® no FOCT 19908.

7.2.8 COHopHUK Ana oTpaboTaHHbIX PacTBOPOB.
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7.3 Peakmueb! u Mamepuansi

7.3.1 TocynapcTBeHHble cTaHaapTHble obpasubl (FTCO) cocraBa pac-
TBOPOB MOHOB XpOMa C OTHOCUTENbHOM MOrPeLUHOCTbI0 He 6onee 1 % npu P =
0,95. KoHueHTpaums anemMeHTa B CTaHAapTHOM o6pasue AofmkHa ObiTb HE Me-
Hee 0,1 mr/cM° 1 He Gonee 10,0 mr/cm’.

Hanpumep, FocyanapcTBeHHble cTaHhapTHble o6pasibl cocTaBa pacTBo-
POB MOHOB XpOMa:

- TCO 7257 - pactBop noHoB xpoma (VI) ¢ koHLeHTpauuei 1,0 mr/om’;

- ['CO 8035-94,MCO 0011:1998 — pacteop noHos xpomam (VI) ¢ KOH-
ueHTpauuei 1,0 mr/em® ;

- 'CO 8035 - 8037,MCO 0011:1998 — (Habop) pacTBOpPbl MIOHOB XpOMa.

7.3.2 Kanun asyxpomosokucnbliii no FOCT 4220

7.3.3 1,5-Oucbenunkapbasng (C43H14N,0) no [4] , uapa.

7.3.4 AMMOHMI HagcepHokucnbin no FOCT 20478

7.3.5 Kucrnota a3oTtHasa koHueHTpupoBaHHas no MOCT 11125, oc.y unu
no FOCT 4461, x.u.

7.3.6 Kucnota cepHas koHueHTpupoBaHHasa no FOCT 14262, oc.4 unu
no MOCT 4204, x.u.

7.3.7 Tepokcug sogopoaa no NOCT 10929.

7.3.8 Ammuak BogHbii no FOCT 3760.

7.3.9 Hartpuit aByyrnekucnslii (coga nuwesas) no FOCT 2156.

7.3.10 Boga O6uauctunnupoBaHHas [5] wnu AUCTUNNUPOBAHHAsA Mo
[OCT 6709, neperHaHHass B NpUCYTCTBMM CepHOM kucnotbl (0,5 oM’ KOHL|EH-
TPUPOBaAHHON CEepHOM KUCnoThl u 3,0 cM® 3%-Horo pacTBopa nepMmaHraHara ka-
nua Ha 1,0 ,qm3 AUCTUNNNPOBAHHOW BOAbI).

7.3.11 Kanui mapraHuoBokucnbin no FOCT 20490.

7.3.12 Kanui xnopuctbii [6].

7.3.13 AuetoH no MOCT 2603 unu [7]

7.3.14 A3s0t rasoo6pasubii no MOCT 9293 unu Apyro UHEPTHLIN ra3s
(aproH, renui) c cogepxaHuem kucnopoga He éonee 0,03%.

7.3.15 Bbymara unaukatopHas yHusepcanoHas pH (1 - 14).

7.3.16 bymara dunbrpoBanbHas no FOCT 12026 unu unbTpbl 06€3-
30J1EHHbIE.

Bce peakTuBbl AOMKHbI ObiTb KBanudukauum oc.u. unm x.4.. B npoTtus-

HOM CIy4ae OHW [OIMKHbI NPOBEPATLCA HA YUCTOTY MO ONpeaensieMoMy are-
MEHTY.
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8 1O rOTOBKA K BbIOJIHEHNIO USMEPEHUHA

8.1 Modzomoeka npubopos Kk pabome

MoAroToBKY M MPOBEPKY BONbTaMNEPOMETPUHECKOTO aHanmaaropa (tuna
CTA v ap.) unu KOMnblOTEPA NPOU3BOAAT B COOTBETCTBMU C WHCTPYKUMENR MO
aKcnnyaTauum u TEXHUYECKOMY OMUCAHUIO COOTBETCTBYIOLLIETO Npubopa.

8.2 [Nodzomoeka nabopamopHoLii nocyobi

HoBytlo 1 3arpsisHEHHY0 NabopaToOpHYI0 CTEKNSIHHYIO NOcyay, CMEHHbIE
HaKOHEYHWUKU [03aTOPOB, MUNETKM MPOMbLIBAIOT a30THOM KUCMOTON, 3aTeM cep-
HOI KMCMOTON U MHOTOKPATHO GMANCTUNNMPOBAHHOW BOAOIA.

HoBble KBapueBble CTakaH4YnKK, a Takxke CTakaH4yuMku nocrne nposeaeHua
N3MEPEHUI, NPOTMPAIOT CYXOW NULLIEBONW COAO0WN NpU NOMOLUM PUNLTPOBANbHOM
OGymaru, MHOrOKpaTHO OMOMNAacKUBAKOT CHayana BOAOMPOBOAHOW, 3ateM Guau-
CTMHHM?OBaHHOVI BOAON. 3aTeM B Kaxabli cTakanHuuk gobasnsior no (0,1 -
0,2) cM” KOHUEHTPUPOBAHHON CEPHOW KUCIOThI, CTakaH4YMKM MOMELLAIOT Ha
SNEKTPONMUTKY MNKU KOMMNMEKC NpobonoarotoBku «Temoc-Okenpeccy (npu oT-
KpbITOM KpbILke) npu Temneparype (300 — 350) °C. Nocne nonHoro npekpatwye-
HUS BblAEMNEeHUs NapoB CEPHON KUCMOTbI CO CTEHOK CTaKaH4MKOB UX MpOKanu-
BaloT npu temnepartype (500 - 600) °C B TeueHue 10 - 15 MuH B MydbenbHON
neyun unm kKomnnekce npobonoaroToBkM «Temoc-Okcnpecc» (NMpU 3aKpbITON
KPbILLKE).

CMEHHbIe KBapLieBble CTaKaHUYMKN XPaHAT B 9KCUKaTOPE.

8.3 lMpuzomoeneHue u xpaHeHue UHOUKaMOPHbLIX 351I€KMPOBoe u
anekmpodoe cpasHeHUs

8.3.1 Nodezomoeka uHOUKamopHoeo epachumosoeo anekmpoda (I3)

'S u3rotaBnMealT M3 NPONUTAHHOIO pasfMYHbLIMK BELLECTBAMMU rpadum-
TOBOrO CTEPXHA C AnaMeTpom pabouyeii nosepxHocTu 3 - 5 mM. MNepea paboTton
anekTpoa wnudyoT Ha dunbtpe. ocne npoBeaeHus aHanusa 'S xpaHAT B
CyXOM BuAE.

8.3.2 MNodzomoeka xnopudcepebpsiHoz20 anekmpoda cpasHeHus1 (XC3)

XCD3 npeactaBnseT cobon cnupanb u3 cepebpsaHon NPOBOMOKK, NOKPbI-
TON xnopuaom cepebpa, NOMELLEHHYIO B KOPMYC C NOMYNpOHULAEMON NPOOKON,
KOTOPbIiA 3anonHeH OAHOMONSIPHLIM PAacTBOPOM xnopuaa kanus. Koney cepeb-
PAHON NPOBOJIOKM UMEET TOKOBLIBOAALLMI KOHTAKT ANS NOAKIIOYEHUS K npnbo-
py.

Mepen paboTon KOPNYC AnNEeKTpoAa 3anofiHAT C MOMOLLBIO Ao3aTtopa
WM Wnpuya OAHOMOMSAPHBIM PACTBOPOM XNopuia kanusi, 3aKpbiBalOT U Bbl-
AEepXMBaIOT He MeHee ABYX 4acoB (NpW NepBOM 3anoSIHEHUM) B OAHOMOSISIPHOM
pacTtBope xJsiopuaa Kanua Ans yCTaHOBMEHWSA PABHOBECHOrO 3HA4YE€HWUS NOTEH-
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uuana. SnekTpoa nepes3anosiHAT HOBbIM PaCTBOPOM XIOpMAA Kanusa He pexe
OJHOrO pasa B HeJenio.

Mocne BbiNnONHEHUs naMmepeHuin XC3O XpaHAT B 04HOMONSAPHOM pacTBO-
pe xrnopuaa kanusi.

8.4 lMpuzomoeneHue pacmeopos

8.4.1 OcHoBHOM pactBop (OP) wuoHoB xpoma (VI) KOHUEHTpauuu
100 Mr/;llvl3

a) MpuroToBneHme U3 rocyaapCTBEHHbIX CTaHAAPTHbIX 06pa3LoB CocTa-
Ba PacTBOPOB C aTTECTOBAHHbIMU KOHUEHTpauusmu snemenTos 1,0 Mr/cm® =
1000 mr/cm®

B mepHyto konby BmecTumocTbio 50,0 om® BBOAAT 5,0 om® CTaHgapTHOro
obpasua coctaBa MOHOB XpoMa U AOBOASAT 00BbEM A0 METKM OMANCTUNNUPO-
BaHHOW BOAON.

PekoMmeHnayeTca mcnonb3oBaTb MHCTPYKLMIO MO MPUMEHEHMIO FOCYAapCT-
BEHHbIX CTAH4APTHbLIX 00pa3sLoB.

6) MpurotoBneHne OP u3 peaktnsoB no MOCT 4212 (npu OTCYTCTBUM
rco):

Ha ananutnyecknx secax 6epyt HaBecky conu xpoma (K,Cr,O;) maccon
0,2828 r ¢ TO4YHOCTLIO A0 0,0002 r. B mepHyt0 konby BMECTUMOCTbIO
1000,0 cM® KONMYECTBEHHO nepeHocAT HaBecky AobasnaT npumepHo 300 oM’
OMAMCTUNNMPOBAHHON BOAbI, PACTBOPSAIOT HABECKY, TLLATENBHO NEpeMeLLnBas
coaepXxmmoe Konbbl, 3aTeM pacTBop B kKonbe A0BOAAT A0 METOK OMAUCTUNNU-
pOBaHHOW BOAON.

MorpelwHoCTb MPUrOTOBNEHUS AAHHOrO pacTBOpa HEe MpeBbILIAEeT
2% OTH. OCHOBHblE pacTBOPbI YCTOWYMBLI B TEYEHUE 6 MEC.

8.4.2 ATTECTOBaHHble CMECM paCTBOPOB XpOma [FOTOBAT COrMacHo
MW 2334 [8], PMI61-2003 [9] wu PMI76-2004 [10].

ATTecToBaHHble cmecn cepuin AC-1 n AC-2 ¢ cogepxanmem no 10,0 n
1,0 mr/am® XpoOMa roTOBAT COOTBETCTBYIOLUMM paszbaBneHnem OCHOBHOrO pac-
TBOpa MOHOB XpOMa KOHUeHTpauuu 100 Mr/am’® B MEpPHbIX konbax ¢ gobaene-
HWEM COOTBETCTBYIOLLMX PEareHToB COrnacHo Tabnuue 2.

MpyM NOBTOPHOM MPUrOTOBMEHUM PACTBOPbI KONMObI HE NPOMBLIBAIOT BO-
[01, a 3anoJIHAIOT CBEXENPUrOTOBIEHHLIM PACTBOPOM TOW XK€ KOHLIEHTpaLumu.
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Tabnwuuya 2-TlpurotoBneHme aTTeCTOBaHHbIX CMECEN XpoMa

KoHueH-
Tpaumsa KoHueH
ot6u- | 06L- | TP | Kop
NCXOA- | ae- | em | ™Y | nony- Cpok
Horo g TOB-
MblA | mep- YyeH- Xpa-
pac- o6t~ | Hoin | MO yoro Onepauun nNpuroToBneHNs He-
TBOPA | om, | mocy- r_:_)Bga:- pac- HIR,
ng::'o- cm3 Aabl, AC? TBOpa aHen
ToBMe- cu3 mr/gm3 (AC)
Husa AC,
mMr/am3
100.0 50 50.0 100 AC-1 Llosop,mu.qo MeTku GuancTunnm- 30
' ' ' ' poBaHHOI BOf 01
Ho6aenstoT 1,5 cM” cepHoii Ku-
CnoTbl KOHUeHTpauuu 3 Monb/,qM
100 +15 cm® Oudenunkapbasuga
(AC’-1) 2,5 25,0 1,0 AC-2 | KoHueHTpauuu 0,0002 MOJ‘Ib/,qM 2

nepemeLLMBaloT U JOBOAST A0
METKM ,qmqaeHmnKapGaaMAOM KOH-
ueHTpauum 0,0002 MOJ’H:/,EIM

8.4.3 PacTBOp CEPHOW KUCMOTbl KOHLIEH faLWIM 3 Monb/am®
B mepHyto konby BMGCTMMOCTbIO 100 cm® BHOCAT 30 — 40 cm® GuancTun-
NUpoBaHHON BOAbI, 3aTem 16,6 o’ pactBopa KOHLEHTPUPOBAHHOW CEPHON KU-

CNOTbl, NEpPEMELLMBAIOT U A0BOAAT 06bEM pacTBOpa A0 METKU BuAUCTUNNUPO-
BaHHOM BOAON.

8.4.5 PactBop gaudeHunkapbasnga koHueHTpaumm 0,0002 Monb/am®

Hasecky aundeHunkapbasmaa Maccom (0,005+0 0001) I nepeHocAat B
MepHYt0 konby BMecTuMocTbio 100 oM, poBasnsior 2 oM’ aueTtoHa, 0,5 om®
pacTBopa CEpHOW KUCMNOTbl KOHLUEHTpauun 3 Monb/AM3 U pacTBOPSAIOT B He-
60NbLIOM KONMYECTBE OUAUCTUINMPOBAHHOW BOAbI, 3aTEM A0BOAAT 0O0bEM [0
MEeTKN OMANCTUNNUPOBAHHOW BOAONA.

8.4.6 PactBop xnopuaa kanus KoHueHtpauum 1,0 Morlbl,tuw3
Hasecky maccoi (7,46 £ 0,01) r xnopuaa kanus, NePeHOCAT B MEPHYIO
konby BmectumocTtbio 100,0 CM3, npunusatot 30 — 40 oM’ OuamcTunnupoBaH-

HOI BOAbI, TLWATENBLHO NEPEeMELLUBAIOT U 3aTeM AOBOAST 00beM A0 MeTKU Ou-
AUCTUNNUPOBAHHOW BOAOWN.
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8.4.7 PacTBOp HaACEPHOKMCNOro aMMoHus koHueHTpauuu 0,1 %

Hasecky maccon (0,10 £0,01) r HaJCEePHOKUCIIOr0 amMMOHUSA
((NH4),S,05) nepeHOCHT B MepHylo konby BmMecTuMocTbio 100 oM, npunusea-
toT 30 — 40 cM® GUAUCTUNNNPOBAHHOI BOAbI, TLIATENbHO MEPEMELLMBAIOT U
3arem AoBOAAT 00bEM A0 METKM OMANCTUNNMPOBAHHOW BOAOMN.

8.4.8 A30THYIO KMCROTY neperoHsoT npu Temnepatype 120 °C. lNepe-
rHaHHas a3oTHasi KUCNOTa AOMKHA ObITb KOHLIEHTPaUuM He MeHee 9 Monb/amM3.

8.5 Modzomoexa Nnpob

Bonocel (0,3 - 0,5) r, paspesanHble Ha dparMeHTbl AnuHon (0,5 — 1,0) cm,
NMOMELLIAIOT B KBApLIEBYIO Yallly, NPOMbIBAOT OUAUCTUNNMPOBAHHOW BOAON. 3aTem
3anuealoT aueToHom ((20,0 — 40,0) CM3), BbIAEPKMBAIOT B Te4eHne 10 MuH npu no-
CTOSIHHOM MOMELLMBAHWK, aLETOH CnMBaloT. [lanee BOnock! ONATk NPOMbIBAIOT Ou-
AVCTUNIIMPOBAHHON BOAOW (3 pasa MeHsii BOAY), NEPEHOCAT Ha 00e330neHHbIN
unbTp M cywart npu Temnepatype 95 C B Te4eHue 2 4yac B CYLUMIIbHOM LuKady
NS onpeaeneHus cyxoro Beca obpasua nepes aHanu3om. BbiCyLLeHHbIE BONOCHI
XPaHSAT B 9KCUKaTope.

8.5.1 lMoaroToBneHHble ANA aHanu3a npobbl aHanU3npyemoro oobLeK-
Ta maccon 0,025 — 0,06 r (sonocel) unu 0,003 — 2,0 r (TKaHK), B3ATbIE C TOYHO-
cTbto go 0,0002 r, noMeLwaT B KBaApLEBbIE CTaKaHYUKU BMECTUMOCTbIO 20 —
25 cm’, 106aBnSIOT 2 — 4 CM KOHLEHTPMPOBaHHOW NEeperHaHHOM a30THOWN Ku-
cnotsl u 0,5 cm® nepekucu sogopoaa koHueHTpauum 30 %. CTakaH4unku C
npo6amy MOMELLAIOT Ha MAWUTKY MMM B KOMMNEKC npobonoAarotoBku “Temoc-
3kcnpecc”.

MosbiwaiT Temnepatypy Ao (120 — 130) °C, pacrtBop ynapusaloT A0
o6bema npumepHo 0,5 om’. B Kaxkabli cTakaHumk aobasnatot no 2,0 cm3 nepe-
rHAHHOW a30THOM Kucnotbl, no 1,0 om® nepokcmga sogopoaa U CHoBa ynapu-
BaloT (4o obvema = 0,5 CM3). 371y 06paboTky noBTOpAOT ewe 3 - 5 pa3s, no-
crnegHun pas ynapueas gocyxa.

CTakaH4MKkM C OCTaTKOM MOMELLAIOT B My(DENbHYIO NeYb UMK KOMMEKC
npobonoaroToBkn «TeMOC-OKCNpeccy, npeaBapuTENbHO Harpetyo(bi) A0
(450 + 15) °C n npokanueaioT B TedeHne 10 muH. Ecnn nocne nepeoro npoka-
nuBaHus B ocagke OyayT NnpuCyTCTBOBAaTh HECrOpPEBLUME YacTuLpl (MHOTAA CTa-
KaHYMK YepHblii), TO 0CA0K B K&KIOM CTakaHuuke CHoBa obpabaTbiBaloT cMme-
Cbl0 @30THOM KUCMOTbI W MEepokcuaa BOAOPOAA, KaK yKa3aHO Bbille, a 3aTeMm
npokanueatoT B MychenbHOW Meyu unu koMmnsekce npobonoaroToBku «Temoc-
Skecnpecc» B TedeHne 5 MuH. OBpaboTKy Npobbl CMECHI0 a30THOW KUCMOTbI U
nepokcuaa BOAOpOAa C NOCMNeaylowyuM NpokanuBaHuem MoBTOPSAOT A0 MOMy-
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YeHus 30nbl Benoro, Ceporo Unu pbbkesaToro useta (6e3 YepHbIX YronbHbIX
BKIIOYEHUN).

CTakaH4MKM C MONy4YeHHOW 30M0i OXNaXaalT A0 KOMHATHOW Temnepa-
Typbl. B kaxabin ctakaHumk gobasnsor no 0,5 om® CEPHOM KUCMNOTbl KOHLEH-
Tpauuu 3 monb/am3, 7 — 8 cM® BUANCTUNNMPOBAHHOM BOAbLI U no 1,5 oM’ pac-
TBOpa HaACEepPHOKUCIIOr0 aMMOHUA MaccoBowW koHueHTpauuu 0,1 % wu cHoBa
noMeLLao cTtakaHumkm Ha 20 MuH B pas3orpeTbiii Ao Temnepatypbl 170 °C  KOM-
nnekc Temoc-3KCcnpecc unm MydenbHyto neyb. 3aTemM CTakaH4MKu BbIHUMAIOT,
OXNaXaalT A0 KOMHATHOW Temnepartypbl, A00aBNAOT B KaXbli CTakaH4uK C
npo6oii GUAMCTUNNMPOBAHHOM BOAbI A0 nNpexHero obbema (10 — 12 cm3) u no
0,2 cm® pactBopa audeHunkabasmaa koHueHTpauumn 0,0002 monb/am3. Bbl-
AEePXUBAIOT cTakaHumku 15 MuH. MNpoba rotoBa AnA BbINONHEHUSI U3MEPEHUIA.

8.5.2 TMoaroToBKy «XOMnocToW» NPoObl NpW OnpeaeneHnn KOHLUEeHTpauum
XpoMa npoBoAsAT aHanorndHo 8.5.1, nobaensn Te e peakTuBbl, B TEX Xe KO-
NMYecTBax M NOCneaoBaTeNbHOCTU, HO 6e3 aHanuanpyemoii Npobbl, UCMONb3ys
BMECTO Hee BUANCTUNNMPOBaHHYO BOAY. MamepeHus «xonoctoi» npobbl 06s-
3aTeflbHO NPOBOASIT NPU CMEHE NapTUX PeakTUBOB, 3aMEHE NOCYAbl U T.4.

9 BbIMNOJIHEHUE U3MEPEHUNA

Mpu BbinonHeHun UB namepeHuin Ans onpeaeneHnss MaccoBbIX KOHLEH-
Tpaumii XpoOMa BbINOSHAOT CNeAyoLWmue onepauuu:

- ycTaHasnueatloT napameTpbl B namepenun;

- BbIMNOJIHSIIOT U3MEPEHUS B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMmya-
Tauum, NacnopTom Ha NpMBOp MU NO NPUIOXEHUSIM,

- MPOBOASIT NPOBEPKY IMEKTPOXUMUYECKON SYENKN HA YUCTOTY;

- NPOBOAAT PErncTpauuio BonbTaMneporpamMmmbl — aHanMTUYECKOrO CUr-
Hana (l1) anemeHTa B pacTBOpe NOAroTOBMEHHO NPO6bI;

- NPOBOAAT PEerucTpaumio BofbTamneporpaMmMbl — aHANUTUYECKOTO CUT-
Hana (l;) snemeHTa B pacTBope npobbl ¢ BBeAeHHOI Ao6aBkoi AC anemeHTa.

BenuunHa aHanuMTU4Yeckoro curHana (nuka) anemeHTa nponopuMoHarnbsHa
MaCcCOBOW KOHLEHTpaLuKu afeMeHTa.

BbinonHeHue usmepeHull ¢ UCNONb308aHUEM
KOMIMNEKCA BOJIbTAMIMEPOMETPUYECKOIO CTA
(c npoepamMMHbIM o6ecneyeHuem DOS)

OnpeaeneHne MaccoBoW KOHUeHTpauun xpoma (Vi) c McnonbsoBaHMeM
aHanusaTtopa CTA Ha q)OHe CEPHOM KUCNOTbl KOHUEeHTpauuu 0,3 Monb/am® ¢
pobasnexnem 0,2 oM’ andeHunkapbasuaa koHueHtpauyuu 0,0002 mr/gam® ¢
NpMMEHEeHWeM UHEPTHOrO rasa.

19



AHnanmsatop CTA rotoBAT k paboTe B cOOTBETCTBUMU C «PYyKOBOACTBOM
nonb3oBaTensy M NacnopToM Ha AaHHbIN NpuBOp, yCTaHaBNMBAIOT 3MEKTPOAbI
no 9eyx31eKMPOGHOL CXeME NMOAKIIOYEHUS:

Pabouuii - rpacputoBbIl anekTpoa (katoa) — B rHe3no PO,

CpaBHeHus - xnopcepebpsHbii (aHoa) — B rHe3ao XCJ;

Tpybouku ana nogaym rasa.

lpoeepka cmakaH4yuKos, pacmeopa (POHOB8020 3JIeKmposiuma u
anekmpodoe Ha yucmomy npu onpedesieHUU Maccoeoli KOHYeHmpauuu
xpoma

Ons npoBeaeHus naMmepeHui npobbl Npu onpeaeneHun MaccoBOW KOH-
LeHTpauum xpoma u3 komaHabl «BblIBOP» 3arpyxatot dann «CrBIO» co cne-
AyoLwyMmM napaMeTpamm Tpacesbil:

Tpacca «CrBIO»
HAueriku 1 - Bkn. 2 - Bkn. 3 - Bkn. Tun pa3sepTku
Otansl Bpems MoTeH- | YPO a3 Mew. | HakonutenbHas
unan
1. MogroToBka Lar -4
pacTBopa Oc 0,000 Beikn. | Bkn. Bkn. AMnAnTYAa - 0
2. ObpaboTka 0c 0,000 Bukn. | Bkn. Bk 3agepxka 1- 60
pacTBopa 3apepxka 2 -0
3. ObpaboTka 10¢c 3anonHeHue - 0
aneKkTpoaa Linkn mc 1:00 MoTeHynan -
0 2:00 Bbikn. | Bkn. Bkn. 0,0
4. Ouunctka lpea=11-12
aneKTpOa 20¢ -0,200 Boeikn. | Bkn. Bkn. Mpadpyik pass.
5. Hakonne- 60c 0,350 BblIkn. Bkn. Bkn.
Hue
6. Ycnokoe- 5¢ 0,350 OTKNtO4YEHO
H1e
7. PasBepTKa CkopocTb -0,.200 OTKro4eHo
30 mB/c
Yueno umknos — 5 CnnaiH-pasmeTka
MHoxuTens — 1. 107° Bbikn.
MpoussogHas - Bkn. Bbluutanme ®OHa
MHBepcus - Bkn. BhIkn.
dunetp — 15
[nana3soHbl Noncka NUKOB 3MEMEHTOB:
OnemeHT Cr
MoTeHumnan 0,100
30Ha [+/- MB] 70
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B uncTtble kBapLeBble CTakaH4YUKM BMECTUMOCTbIO 20 — 25 oM’ Hanusa-
10T pacmeop ¢hoHoeo20 anekmponuma: 10 — 11 cmM® 6uducmunnupoeaH-
HoOU eodb: 0,5 cM3 pacmeopa CepHOU Kucrnombsl KOHUeHmpauuu
3 Monb/OM® u 0,2 cm’ pacmeopa [JOK konyenmpauuu 0,0002 Mmonb/0m’).

CTakaH4yMKM NOMELLAIOT B AMEKTPOXUMMUYECKYIO SYENKY, ONyCKalT 3rek-
Tpoabl U 3anyckaloT komaHay “©@OH” (cM. “PykoBoACTBO nonb3oBaTens” KOMaH-
Aa «PoHy).

CHumatot 3 - 5 BonbTamneporpaMmm, NpoBoAsAT ux 00paboTKy (yaaneHue
«Bblinagaowmx» kpusblx, «YCPEOHEHWE» cornacHo «PykoBoACTBY MOMb30-
BaTenay).

Mpu HanNUuuu Ha NONYYEHHOW YCPEAHEHHON BOSNbTaMMNEPHON KPUMBOM NU-
KOB OnpeaensieMoro anemeHTa BbiCOToN 6onee 0,1 MKA coaepXXMMOe CTakaH-
YMKOB BbIMMBAIOT, OTMbLIBAIOT CTAKAHYMKU U AMNEKTPOAbI, YTOObI B YUCTOM (POHE
OTCYTCTBOBAsM MUKW ONpeaensaemMoro anemenTa (Mnu 6oinu meHee 0,1 MKA).

9.1.2 [lpoeepka pabombl 2paghumoebix 3N1eKmpodoe mno
KOHMPponbHol npobe xpoma (Vi)

MpoBepky paboTbl rpaduToBLIX 3NEKTPoaoB (M3) NpoBOAAT:
1) nocne NpuroToBIEHMA HOBOIO rpacpuMTOBOrO 3MEKTPOAA;
2) Npu HeyAOBNETBOPUTENBHON CXOAUMOCTM pe3ynbTaToB aHanu3aa.

B npoBepeHHble Ha YUCTOTY CTakaH4MKM C pacTBOPOM (POHOBOrO 3Mek-
TponuTa C NOMOLLLIO MUNETKU unu gosaTtopa BHOCFIT no 0,05 cm® aTTrecroBaH-
Horo pactsopa xpoma (V1) koHueHTpauum 1,0 Mr/am’ (AC-2).

MonyyeHHbIN pacTBOp ABMNAETCA KOHTpOHbHOM npoboii ¢ coaepxxaHuem
xpoma 0,005 Mr/om> npu o6beme npobol 10 oM.

3anyckatot komaHgy «NPOBA» (cM. «PykoBOACTBO NMosib3oBaTens» Ko-
maHga MPOBA). 3anyckatot komaHay «MYCKy». CHumatot no 3 — 5 sonbtamne-
porpamm, nNpoBOAAT WX 00paboTKy (yAaneHue «BbINAAAOWMX» KPUBBIX,
«YCPEJOHEHUME» cornacHo «PykoBOACTBY MOSb30BaTENAY).

3anyckatTt komaHgy «OJOBABKA» (cM. «PykoBOACTBO monb3oBaTensy

komaHga JOBABKA).

3anonnsaoT Tabnuuy «KOJIMYECTBO», Hanpumep:
Macca HaBecku 0.00[r]
O6beM npobbl 10,00 [ cM® |
O6beM MUHepanuaaTa 1,00 [ oM’ ]
O6beM anuKsoThl 1,00 [ cM’ ]

OOBABKA
OnemeHT O6beM f06aBku AC [ cM® ] KoHueHTpauua AC [ mr/am’)
Cr 0,05 1,0
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BHocaT B cTakaHuuk ¢ npoboii gobasky xpoma (VI) o6vemom 0,05 om®

KOHLeHTpauumm 1 Mrl,cl,M3 1 3anyckaloT uamepeHue no gobaske, Haxas «MYCK».

CHuMarT no 3 — 5 BonbTamneporpaMmm, nNpoBoasaT ux o6paboTky (yaa-
NneHne «Bbinagatowmxy KpueblX, «YCPEOHEHWE» cornacHo «PykoBoacCTBY
nonb30BaTens»).

B pesynbTate nonyvaroT 3HadeHusa KoHueHTpaumn xpoma (V1) ana kax-
[0V AYENKK, KoTOpble cMOTpAT B Tabnuuye « COOEPXKAHUE».

Ecnu pacxoxaeHuss mMexay nonyyeHHbIMU U BBEAEHHbIMU KOHLUEHTpa-
umammn He npesbiwatot 20 %, rpadduToBbLIE AMEKTPOAbI CYUTAIOT NPUrOAHBLIMU K
paboTte. B npoTMBHOM criy4ae NpOBEPKY rpaduToBbLIX INEKTPOAOB CReayeT no-
BTOPUTb €LLe pas.

9.1.3 BbinosiHeHue u3MepeHull npu onpedeneHuUu Maccoeoll
KoHUueHmpauuu xpoma (VI) e npobe 6uoob6nLexkma

OAHOBPEMEHHO MPOBOASAT aHanu3 ABYX MapansiefibHbiX U OAHOW pe-
3epBHOM NPobbI B TPEX CTaKaHUMKaX.

CrakaH4yukm ¢ npobon, NoAroToBNeHHbIe No pasaeny 8.5 HacTosLwen me-
TOAMKK, NOMELLAIOT B A4enKy aHanusatopa CTA.

3anyckatoT komaHay «MPOBA» n3 konoHku «[encreusi» (cMm. «PykoBo-
ACTBO nonb3osarens» komanaa MPOBA). 3anyckatotr komanay «MYCK».

B pesynbraTte BbINOMHEHUSI CEPUM U3MEPEHUII HA 3KPaHE AOIDKHO ObiTb
no 3 - 5 BonbTamMneporpaMM B KaXaOM U3 OKOH BbiBOAA, COOTBETCTBYIOLLMM
Aavenkam 1, 2, 3. HeBocnpou3soauMMble BOMbTaMNePOrpaMmMbl UCKIIOYAOT, OC-
TaBLUMECH YCPEAHSIOT.

3anyckaT komaHgy «JOBABKAy» n3 konoHkn «fencreusy (cMm. «Pyko-
BOACTBO nonb3oBartensi» komaHaa JOBABKA).

3anonusot Tabnuuy «<KOJIMHYECTBO», Hanpumep:

Macca HaBecku 0.025[r]
O6bem npobbl 0,00 cMm®]
O6beM MUHepanuaaTa 0,10 [ CM3]
O6beM anukeoThl 0,10[ cm® ]
OOBABKA
OnemeHT O6beM fo6aBku AC [cM’] KOHL‘[e;:/pnaM"é“]ﬂ AC
Cr 0,05 1,0

B kaxaylo siueiiky BHOCSAT C MOMOLLbIO NUNETKM unu gosaropa aobasky
AC xpoma (VI) ¢ Takumm xe napameTpamu U 3anyckaloT u3mepeHue no gobas-
ke, HaxkaB "TTYCK" B meHto aevicteui no «JOBABKE».
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CHumatoT no 3 — 5 BonbTamneporpamm, NpoBoAsT ux obpabotky (yaa-
neHue «Bbinagawowmx» KpusblX, «YCPEOHEHWME» cornacHo «PykoBoacCTBY
nons3oBaTtens»).

Mony4eHHble BonbTaMmneporpaMmmbl 06pabaTbiBalOT Tak Xe.

B pesynbTare nonyyaror no 3 3HayeHus koHueHTpauuu xpoma (VI) B uc-
XoZHo npo6Ge (kaxkgoe 3Ha4YeHue AN COOTBETCTBYIOLLEN napannensHon npo-
6bl), kKoTOopble cMoTpAT B Tabnuue «COOEPXXAHUE» u 3aHocaTt B «APXUB»
(cm. «PykoBOACTBO NONb3oBaTENAY).

10 BbIYNCIIEHUE U OPOPMIIEHNE PE3YJIbTATOB AHAJTN3A

Mpu “cnonbL3oBaHWM BONMbTAMNEPOMETPUYECKOTO aHanu3aTtopa B KOM-
NNeKkTe C KOMMbIOTEPOM perucTpaumio u o6paboTKy pe3ynbTatoB M3MEpPeHuUi
aHanNUTUYECKMX CUTHANMOB U PacYeT MaCCOBbLIX KOHLIEHTPALWI AnNEMEeHTa B npo-
6e (Mr/kr) BbINOnHsAET cuctema cbopa n 06paboTkM AaHHbIX aHanu3aTopa.

O6paboTka pe3ynbTaToB M3MEPEHUIN aHANUTUYECKUX CUrHAmNoB onpeje-
nsemMbIX 3NeMeHTa, pacyeT MacCoBbIX KOHLIEHTpaLUui anemeHTa B npobe (Mr/kr)
NPOBOAUTCA CrneayroLmM 06pas3omM:

10.1 Pacyem maccoeoll KOHUeHmpauuu 371eMeHma e npobe

10.1.1 [nsa onpeaensiemMoro anemMeHTa pacCcuuTbIBalOT cpegHee apud-
MeTnyeckoe (/;) He MeHee YeM U3 TPex 3Ha4YeHui BOCNPOU3BOAUMbIX aHANUTU-
YECKUX CUrHamnoB, MONyYEHHbIX NpU perncrTpayumM BonbTamneporpaMM pacrTBo-
pa npobbl.

Takon e pacyeT NpOBOAAT U AN BONbTamneporpaMm npu perncrpa-
UMM pactesopa aHanuaupyemon npobbl ¢ gobaskonn AC aneMeHTa, nonyyawt
3Ha4veHue /.

10.1.2 BbluMCRAIOT MACCOBYIO KOHLEHTpauuio (Mr/Kr) onpeaensemoro
anemeHTa (X;) B npobe no copmyne (1):

11 'CAC 'VAC 'Vnp
Xy=rr—— Q)
(12 _11)‘th -m
rae: X;— coaepXaHue aneMeHTa B aHanusupyemori npobe, Mr/kr;
Cac — KOHLEHTpauus aTTeCTOBaHHON CMECU 3rieMeHTa, U3 KOTOpou Ae-
naertca gobaeka k aHanusmpyemou npobe, Mr/p,M3;
Vac — 06bem go6aBku AC aneMeHTa, cm°;
Iy — BENMUMHA MAKCMMArbHOIO KaTOAHOIO TOKa 3fieMEeHTa, B aHanuau-
pyemoii npobe, A unu mu;
I, — BENUUMHA MakCcMMarnbHOro KaToAHOro Toka anemMeHTa B npobe ¢ Jo-
6aBkon AC, A unu mm;
m — macca aHanuampyemori npooel, T;
V;p — 06BbEM pacTBOPEHHOI NPoBbI, CM™;
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Van — 0361:eM anuksoTbl pacTBopa npobbl, B3ATONW AnA VB nsMmepeHus,
cM”.

10.1.3 BbluucneHus nposogAat no 10.1.2 ansa kaxagon u3 AByx naparn-
nNenbHbIX aHanNM3upyeMbiX Npob; NONy4aT COOTBETCTBEHHO 3Ha4YeHUs X; n Xo.

10.2 lpoeepka npuemneMocmu pe3ysibmamoe usmMepeHull

10.2.1 MpoBepsaAlOT NpMEeMNEMOCTb NOSYYEHHbIX pe3ynbTaToB naparn-
nenbHbLIX onpeaeneHunit. PacxoxaeHne Mexay MosfyYyeHHbIMU pedynbTaTtamu
ABYX nmapannenbHblX aHanusmpyembix Npod He AOMKHO MpeBbiaTh Npeaena
NOBTOPSAEMOCTU r. 3HAYEHUEe npeaena noBTOPAEMOCTU ANS ABYX pe3ynbTaToB
napannenbHbIX onpeaeneHuin npuseaeHo B Tabnuue 3.

Tabnuua 3 - Juana3oH U3mMepeHui, 3Ha4eHUs NpesenoB NOBTOPSAEMOCTH
npu goseputesnsHon BepoaTHocTu P=0,95

HaumeHo- Mpepen nosTopsieMo- pﬁg:;ﬁebc(';?ﬂ
BaH - cTu -
ve on [vana3oH namepsembIx (AN ABYX pe3ynb Tpex pesynbTa-
peaense- KOHUeHTpauui, mr/kr TavoB nNapannenbhbiX | +op napannens-
MOro ane- HeHTpaLum, onpeaeneHui), p
HbIX onpeaene-
MeHTa r o
Huit), CRe
Xpom Ot 0,005 80 5,0BK04. | 22 )? 026 - A_’

Pe3yJ'IbTaTbI cyuTarT anIeMJ'IeMbIMVI an BbIMOJTHEHUN yCJ'IOBMﬂ
| X =X|sr @
ABCONIOTHOE 3HAYeHWe npeaena NOBTOPSIEMOCTU PaCCUUTLIBAETCA ANs

cpeaHeapupMeTUHECKOro 3HaYeHUsi pe3ynbTaToB ABYX MnapansenbHbIX onpe-
aeneHun

T - X, +X, &)
2
no cdopmyne r=022-0 , 4
KoTopasi npuBeaeHa B Tabnuue 7.

Mpu BbINONMHEHUM ycnoBust (2) sHauenne X npuHUMaeTcs 3a pesyrnbTar
U3MepeHusi MacCcoBOW KOHLIEHTpaLuum onpeaensieMoro aneMeHTa B npobe.

10.2.2 [MMpu npeBbILLEHUM Npeaena NOBTOPSEMOCTH (r) HE0OX0AUMO WUC-
nonb30BaTb pe3ynbTaT TPETLEro Pe3epBHOr0 NapannenbHOro OnpeaeneHus.
Ecnu npu atom pasmax (Xmax — X min) PE3YNbTATOB TPEX NapansesnbHbiX onpe-
AeneHnit paseH unu medblue Kputuyeckoi pasHocth CRp), TO B KauyecTse
OKOH4YaTenbHOro pesynbTaTa NPUHUMAIOT CpeaHee apudMEeTMYecKoe 3Ha4YeHue
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pe3ynbTaToB Tpex napannenbHbiX onpeaeneHuin. S3Ha4YeHuss KpUTUYECKON pas-
HocTU CR(z) ANs Tpex pesynbTaToB napannenbHbiX onpeaeneHnin npuBeaeHsl B
Tabnuue 3.

Ecnun pasmax (Xmax — Xmin) O0NbLUE KPUTMYECKON PaA3HOCTU, BLISICHSAIOT
NPUYMHBI NOABMEHUS HENPUEMIEMbIX Pe3ynbTaToB napanmnenbHbIX onpeaene-
HWiA. Mpu 3TOM NPOBOAAT ONepaTUBHbLIA KOHTPOSbL NOBTOpPAEMOCTM no PMI™ 76-
2004 [10], MM 2335-2003 [11] unu pasgeny A.2 npunoxeHns A HacCTOSILLEro
[OKYMEHTa Ha METOAMUKY.

11 O®OPM/IEHUE PE3Y/IbTATOB U3MEPEHUNA

11.1 Pe3ynbTatbl U3SMEPEHUN XPaHAT B NaMaTU KoMnbioTepa (npu uc-
Nonb30BaHUM KOMMbIOTEPU3UPOBAHHOIO BOJIbTAMMNEPOMETPUYECKOTO aHanu3a-
TOpa) unu oPopMAAIOT 3anUCbIO B XXypHane. Mpu aTom NpuBoAAT cBeaeHus 00
aHanuaupyemon npobe, ycnoBusix U3MEPEHUI, Aarte MnonyydeHus pesynbrara
usMepeHuii. 3anucb B XXypHane yaoCTOBepsieT Nnuuo, NPOBOAMBLLEE U3MeEpe-
HuS.

11.2 PesynbTat namepeHus (aHanu3a) B JOKyMEHTax, BblAaBaeMbIX na-
Goparopuen NpeacTasnaloT B Creaylowmx BUaax:

()? iA), mr/kr , P=0,95,
unm ()? +A, ) mr/kr, P=0,95, npu ycnosun Ap < A,

rae: X — pesynbTar U3MEPEHUS, NOMNYYEHHbI B COOTBETCTBUMU C HACTOSILLMM
[OKYMEHTOM Ha METOAUKY BbINONIHEHUSI U3MEPEHUIA;
t+ Ap - 3HAYEHUE XapaKTEPUCTMKM MOTPELUHOCTU Pe3ynbTaTtoB U3Mepe-
HWIA, YCTAHOBMNEHHOE MpU peanu3auuum MeToauku B nabopa-
TOpUU;
+ A . 3Ha4YeHue XapaKkTepuUCTUKU MOrPELUHOCTU HACTOSILLEN METOAMKU
BbIMOSIHEHUA W3MEPEHUI, KOTOpPOE pacCyYUTLIBAETCA Mo

copmyne
A=001-5- X, (5)

rie OTHOCWUTENbHOE 3HAYeHMe MokasaTensi TOYHOCTU (XapakTepUCTUKM
NOrpeLUHOCTM - 3) METOAMKM NPUBEAEHO B Tabnuue 1.

MpumeyaHue: XapakTepUCTUKY MNOTrPELUHOCTU Pe3ynbTaToB U3MEPEHUI
npu peanusauum mMeToauku B nabopatopuu JOnyckaeTcsl ycTaHaBnueaTb Mo

dopmyne
A, =0,84-A (6)

C nocneayowmM yTOMHEHMEM MO MEPEe HaKOMMEeHUs MHAopMaLmMmn B npo-
Lecce KOHTpOns CTabunbHOCTM pe3ynbTaToB M3MepeHun no pasgenam 12.3 u
12.4 HacTOALLEro AOKYMEHTa.
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12 KOHTPOJ1b KAYECTBA PE3YJIbTATOB U3MEPEHWH NPU
PEAJIN3ALIMN METOLUKU B JIABOPATOPUU

12.1 Konmponb kayecmea pe3ynbmamoe usmepeHull Nnpu peanusa-
UuM METOAMKM B naboparopum npegycmMaTpuBaeT:

- ONepaTMBHbLIA KOHTPOMb NPOoLEeAypbl aHanu3a (Ha OCHOBE OLIEHKW NorpeLL-
HOCTM pesynbTaToB aHanusa npu peanu3aumu oTAemNbHO B3ATON KOHTPOSIbHOM MPo-
Leaypbl);

- KOHTPOSb CTabUNbHOCTU pe3ynbTaToB aHanu3a (Ha OCHOBE KOHTpONs
CTabUNbHOCTU CpEHEKBaApPATUYECKOrO OTKIOHEHUs BHyTpunabopaTopHou
NPEeLUsMOHHOCTM, MOrPeLIHOCTU, CPeaHeKBaapPaTUYECKOro OTKIIOHEHUSA MOBTO-
paeMocTw).

12.2 OnepamueéHbIll KOHMPOIb NPouedypbl aHanu3a (6bINOJIHeHUS
u3smepeHuli) npogodam:

- NpU BHEAPEHUN METOANKU BbINONHEHUS U3MEPEHUI B nabopatopuu;

- Npu nosBRNeHnM HakTopoB, KOTOPbLIE MOTYT NOBMNUSATL HA CTABUNBHOCTb
npouecca aHanusa (Hanpumep, Npu CMEHE NapTUM PeakTMBOB, MOCMNE PEeMOHTA
npubopa, Npu ANUTENBHOM NPOMEXYTKE BPEMEHU MeXAy aHanm3amm u 1.4.).

OnepaTuBHLIM KOHTPOSb NpoUeaypbl aHanu3a nNpoBOAMT CaM WUCNOSHU-
Tenb C UEnbi0 MPOBEPKM €ro rOTOBHOCTM K MPOBEAEHUI0 aHanu3a paboumx
npoo6.

OnepaTuBHbIA  KOHTPONb  Mpoueaypbl  aHanu3a  NpoBOAAT MO
PMI" 76-2004, MIA 2335-2003 unv no NpunioXeHuio A HaAcCTOALLEro AOKyMeHTa
Ha METOAMKY.

12.3 OGHOU u3 hopM KOHMPOJIA CcMabunbHOCMU pPe3ysibmamoe
aHanu3sa siBNsSeTcs KOHTPONb CTabunbHOCTU Pe3ynbTaToB aHanu3a B npeaenax
nabopaTopun ¢ UCNONb30BaHUEM KOHTPOMbHbIX KAPT, peanu3yembii

- MYTEM KOHTPONSA U noaaepkaHus Ha TpebyemMoM ypoBHE MOrpeLIHOCTU
pe3ynbLTaToB U3MEPEHUN;

- NyTEM KOHTPONA W nogaepxaHus Ha TpebyemMom ypoBHe BHyTpunabo-
pPaTopPHOI NPELU3NOHHOCTHU;

- NyTEM KOHTPONSA U NoaaepaHusa Ha TpebyemMOoM ypOBHE NOBTOPSIEMO-
CTU pesynbTaToB napannenbHbiX onpeaeneHui.

12.4 lpouedypbl U NepuodUYHOCMb KOHMPOJSA MOYHOCMU (KOH-
Tponsa cTabunbHOCTM) MONyvaemblX pe3ynbTaToB M3MEPEHMI B npeaenax na-
Gopartopuu npoBoAAT ¢ ydeTom TpeboBaHun pasgena 6 TOCT P UCO 5725-6
unu no PMI™ 76-2004, MM 2335-2003.

OTBETCTBEHHOCTb 3a OpraHM3auuilo NPOBEAEHUS KOHTPONSA CTabunbHOCTU
pe3ynbLTaToB aHanu3a BO3rnasrisitoT Ha L0, OTBETCTBEHHOE 3a CUCTEMY KauecTBa
B naboparopuu.

12.5 [MepuoBuyHOCMb KOHMPOJIS UCMONMHUTENEM Npoueaypbl BbINOMHe-
HUSI U3MEPEHUIA, a Talkke peanudyemble npoueaypbl KOHTPONSA CTabunbHOCTU pe-
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3yNbTATOB BbINOJHSAEMbIX U3MEPEHUI PErNamMeHTUPYIOT B PyKOBOACTBE MO KayecT-
BY naboparopum.

13 IPOBEPKA MPUEMITEMOCTH PE3Y/IbTATOB M3MEPEHUNA
015 ABYX JIAGOPATOPHH

13.1 MNpoBepKy NpUEeMNEeMOCTU Pe3ynbTaToB U3MEPEHUN, NOMYYEHHbIX B
yCrnoBUsIX BOCNPOU3BOAMMOCTU (B ABYX nabopaTtopusx, m=2), NpoBOAAT C yye-
ToM TpeboBaHuin 5.3.2.1 TOCT P MCO 5725-6 no OTHOLUEHUIO K npeaeny BOC-
nNpou3BOAMMOCTU, NMPUBEAEHHOMY B Tabnuue 7, Unm K KPUTUHECKOW Pas3HOCTU
Ana AByX cpegHeapudMeTMYecKkux pe3ynbTaTtoB U3MEPEHUIN B COOTBETCTBUMN C
5.3.2.2TOCT P NCO 5725-6.

PacxoxaeHue mexay pesyrnbTatamum U3MEPEHWii, MOSIyYeHHbIX B ABYX
naGopaTopusix, He JOMMKHO NPEBbILIATL NpeAenia BOCNPOM3BOAUMOCTHU.

Mpy BbLINOSIHEHUM 3TOrO YCIIOBUSA NpuemsieMbl 0oba pesynbTata usmepe-
HWUA, N B Ka4eCTBE OKOHYaTENIbHOrO MOXET ObiTb MCMONb30BaHO UX oOLlee
cpeaHee 3HaveHue. 3HaveHust npegena BOCNPOM3BOAUMOCTW MPUBEAEHbI B
Tabnuue 4.

Mpy NpeBbILIEHUN Npeaena BOCNPOM3BOAUMOCTU MOTYT GbiTb MCMOMb30-

BaHbl METOAbl OLEHKN NPUEMSIEMOCTU PE3YNLTATOB M3MEPEHUI COrMacHo pas-
aena 5 FOCT P NCO 5725-6.

Tabnuua 4 - Jnana3oH n3MepeHuin, 3Ha4eHuns npeaena BOCNpoM3BOAMMOCTH
npu 4OBEPUTENLHON BeposaTHOCTU P=0,95

HanmeHo-

BaHuWe or- [vana3oH usmepeHuii mac- Mpegen BocnpoussoaMMocTH (ANs
peaensemo- COBOW KOHL|EHTpaLuu ane- [ABYX pe3ynbTaToB U3MEPEHUIA),
ro arnemMeH- MeHTa, Mr/Kr

Ta
Xpom Ot 0,005 go 5,0 Bkntou. 0,42 - O

13.2 PaspelueHne npoTuBopeYmnii Mexay pesynbratamu AByx naboparo-
pwii nposoaAT B cooTBeTcTBUM € 5.3.3 TOCT P UCO 5725-6.
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lpunoxeHnue A
AnropuTMbl onepaTMBHOIO KOHTPOJIA Npoueaypbl aHanusa

A.1 O6bwue nonoxeHus

A.1.1 OnepaTuBHbIAN KOHTPONb NpoLeAypbl aHanu3a OCyLEeCTBNSET He-
NOCPEACTBEHHO UCMONHUTENbL HA OCHOBE MH(OPMaLUKM, Nony4yaemMon npu pea-
nm3auum OTAENbHO B3ATOW KOHTPOMbBHOWM nNpoueaypbl C MCMONb30BAHMEM
CpeacTB KOHTPONS.

A.1.2 Ponb cpeacTB KOHTPOMS BbIMOSHAIOT:

- o6pasubl ans koHTpons (AC no PMI™ 76-2004 [10], M/ 2334-2002 [8));

- paboumne npobbl C M3BECTHOW A00ABKON ONPEeAEnsieMOro af1eMeHTa;

- pabouymne npobbl CTabUNBHOrO COCTaBA.

A.1.3 Cxema onepaTMBHOIO KOHTPOMNA Npoueaypbl aHanu3a npegycMar-
puBaerT:

- peanu3auuio KOHTPOSbLHOW NpoLeaypbl;

- pacyeT pesynbTaTa KOHTPONBHON NPOLEAYPbI;

- pacyeT HOpMaTMBa KOHTPONS;

- CpaBHEHuWe pesynbTaTa KOHTPOSbHOW Npoueaypbl C HOPMaTUBOM KOH-
Tpons;

- MPUHSITUE PELLEHUS MO pe3ynbTaTtam KOHTPONs.

A.2 Anzopumm onepamueHO20 KOHMPOJMsS M06MmopseMocmu
Pe3ysibmamoe KOHMPOJILHbLIX U3MepeHull

A.2.1 MonyyaloT ABa pesynbTata napannenbHbiX onpeaeneHuin nobdoro
cpeactea koHTponsa (no A.1.2).

A.2.2 PeanusyloT cxemy KOHTponsi nosTopsieMoctu (no A.1.3), nony4yas
[ABa pe3ynbTata napannenbHbiX onpeaeneHuin. Pe3ynbtat KOHTPOMbHOW Mpo-
Leaypbl paBeH

he =X, =X (A1)

HopmaTtus KOHTPONA NOBTOPSEMOCTU paBeH npeaeny NoBTopseMocTu /-
npu N=2, 3Ha4YeHne KOTOPOro nNpueeaeHo B Tabnuue 3.
MpoBepstoT ycnosue

Iy <r . (A.2)
A.2.3 Ecnu ycnosue (A.2) BbINOMHAETCA, TO pacCuYMTbIBAOT pesynbTar

KOHTPOIbHOI MpoLeaypbl aHanu3a kak CpeaHee apuMeTUYECKOe U3 pesynb-
TaTOB [ABYX NaparnnernbHbIX ONpeaeneHuni.
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Ecnm 7, > I, TO AenaioT NOBTOPHYIO KOHTPOMbLHYIO NpoLieaypy, nonyyas

3aHOBO /1Ba pesyrnbTaTa napannenbHbiX OnpeaeneHuil.

Mpu NOBTOPHOM MpEBLILIEHUM Mpedena MOBTOPSIEMOCTU NpoLeAypy
aHanusa npekpaLLaT U BbICHSIIOT NPUYUHBI, NPUBOASLLUME K HEYAOBNETBOPU-
TenbHbIM pesynbTaTam.

A.3 Anezopumm onepamueHoO20 KOHMpoJia npouedypbl aHanusa 6
ycnosusix éHympunabopamopHoL npeyu3uoHHocmu

A.3.1 OG6Gpasuamu Ans BbINONHEHMA AaHHOW Npoueaypbl SABRATCA
cpeactBa koHTponsi no A.1.2. O6beM oTo6paHHON NPoObl ANS KOHTPONS A0f-
)XEH COOTBETCTBOBaThL YABOEHHOMY 00bemy (Macchl), HE0OX0AUMOMY ANsi NPo-
BeaeHus usmepenuii. OTobpaHHbIii 06bEM (Macca) AenAaT Ha ABe 4YacTu U aHa-
NM3NPYIOT B COOTBETCTBUU C TPEOOBAHUAMU HACTOALLEro CTaHAapTa B YCIOBM-
SIX BHYTpMnabopaTopHON NPEeLM3UOHHOCTU UMK PasfUYHbIMK OnepaTopamu,
Unu B pasnuyHOE BPEMSA. UMN C UCMONb30BAHUEM Pa3NMYHbIX CPEACTB U3Mepe-
HWUI U T.4., NpK COBNIOAEHNM YCIOBUIA U CPOKOB XpaHeHusi npo6. Monyvatot co-

otBeTCTBEHHO X, M X, .

A.3.2 PaccuutbiBaloT pe3ynbTaT KOHTPONbHOW Npoueaypbl
R =X, - le. (A3)

YcraHaBnuBalOT UMM PacCYUTLIBAIOT HOPMAaTMB KOHTPONS BHYTpunabo-
pPaTopHO NPEeUn3NOHHOCTU

R;=0,84-R, (A.4)
rae R - 3HayeHue npeaena BOCNPOU3BOAUMOCTU, NPUBEAEHHOE B Tabnuue 4,
X - cpegHee apudMeTU4ECKOE 3HAYEHWE PE3yNnbTaTOB, MONYYEHHbIX B
yCNoBuAX BHYTpunabopaTopHou (NPOMEXyTO4HOM) NPELIM3UOHHOCTH.
A.3.3 PesynbTaTtbl, NOMyYEHHbIE B YCINOBUSIX BHYTpUnabopaTopHOIi
npeumanoHHocT (X, X, ), CYUTaIOT yA0BNETBOPUTENBHBIMU NPU YCNOBUN
Ry < Ry (A5)
A.3.4 Mpu BbinonHeHun ycnosus (A.5) obiee cpeagHee apudmeTuye-

ckoe X NpeAcTaBnsloT B KAYECTBE Pe3ynbTara KOHTPONbHOW NPOLEAYpbI.

Mpu HeBbINOMNHEHUN ycnoBus (A.5) u3MepeHuss NOBTOPSIIOT.

Mpu NOBTOPHOM HEBLINOMHEHNA YCnoBus (A.5) BbISICHAKOT NPUYUHBI,
npuBOASLLME K HEYAOBNETBOPUTENBHBLIM pe3ynbTartam, U YCTPaHAIT UX.
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A.4 Anzopumm koHmpons npouedypbl 6bINOTHEHUSI U3MepPeHuUl ¢
ucnonb306aHuem memoda obaeok

A.4.1 obpasuamu Ans KOHTpoNA ABNSIOTCA pabouve npobbl M paboune
npo6bl € TOYHO M3BECTHON BBeAeHHoW aobaskon AC anemeHnTa. [lo6aBka BBO-
AWUTCS A0 cTaaum NnpobonoaroTOBKM.

A.4.2 KOHTpPOMb MCNOMHMTENEM nNpoueaypbl BbINMOMHEHUSA U3MEPEHUN
NPOBOAAT NyTEM CPaBHEHWUSA pe3ynbTaTa OTAENbHO B3SATOW KOHTPOMbLHOW Mpo-
ueaypbl Kk ¢ HopmaTuBom KoHTpons Ka.

A.4.3 PesynbTaT KOHTPONLHOW npoueaypbl Kk paccuntbiBaloT no hopmy-
ne:

Ky = \? ~X-c|, rae (A.8)

—/

X pe3ynbTaT KOHTPOSIbHOTO U3MEpPEeHUs MaCcCOBOW KOHLEHTpauuu
anemMeHTa B npobe ¢ M3BECTHON A00aBKOW — cpegHee apudMeTUYecKoe ABYX
pesynbTaToB nNapasnnenbHbIX onpeaeneHni, pacxoXxaeHue Mexxay KOTopbiMu He
npeBbILAET nNpeaena NnoBTOPSAeMOCTU r. 3Ha4YeHune r npuBeaeHo B Tabnuue 3.

X . pe3ynbTaT KOHTPONbHOrO U3MEPEHUsI MacCOBOM KOHLIEHTpauuu
anemeHTa B npobe 6e3 go6aBku - cpeaHee apudMETUYECKOE ABYX pPe3ynbTa-
TOB naparnrernbHbIX ONPeaeneHni, pacxoxaeHne Mexay KOTOpbIMU HE NpeBbI-
LaeT npeaena noBTOPSIEMOCTH I,

C - BenuunHa nobasku.

lMpumeyarue. BennunHa pobaBku AOMKHA COCTaBnATb OKOMo ot 50 go
150 % OT MaccoBOW KOHLEHTpauuu anemeHTa B npobe 6e3 gobasku.

A.4.4 HopmaTtue onepaTuBHOIO KOHTponsa KA paccuuTbiBatloT no gopmy-
ne

: (A7)
A

— _
rae X 72X _ 3HayeHWs xapaKTepUCTUKN MOTPELLHOCTU Pe3ynbTaToB U3-
MEepEHUI, YCTaHOBMEHHbIE B nabopaTopumn npu peanu3aumn METOAMKU, COOT-
BETCTBYIOLLME MACCOBOI KOHLEHTPpaLMK anemeHTa B npobe 6e3 no6aBku u B
npobe ¢ 100aBKOI COOTBETCTBEHHO.

Mpu ycTtaHOBNEHUU An MOXHO UCNONb30BaTh MPUMEYaHUe B pasgene
13.2 HacTOALLEero AoKyMeHTa.

A.4.5 KauecTBO KOHTPOMbHOW Npoueaypbl NPU3HAIOT YAOBNETBOPUTENb-
HbIM, MPW BLINOSTHEHUU YCNOBUS:
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Kk < Ka . (A8)

Mpu HeBbINONHEHUN ycnoBus (A.8) aKCNepUMEHT NOBTOPSIOT.
Mpyu NOBTOPHOM HEBbLINOMHEHUM YCroBUs (A.8) BBLISCHAIOT MNPUYUHDI,
NPUBOASLLME K HEYAOBNETBOPUTENBHBLIM pe3yrnbTaTam.

A.5 Aneopumm onepamueHo20 KOHMPOJIS Npouedypbl 6bINOSTHEeHUS
usmMepeHull ¢ ucnosib308aHuUeM obpasy,08 0711 KOHMPOosis

A.5.1 Obpasyammn ana KoHTpons aBnsoTca paboune npobbl 06BLEKTOB C
OTCYTCTBUEM AAHHOTO 3fIeMEHTa UM Marnou KOHUEHTpauuen anemMeHTa, B KOTo-
pble BBEAEHA TOYHAs KOHLUEHTpaLusi UCKOMOro anemeHTa (aTTecToBaHHasa Xa-
pakrepuctuka — C). SnemeHT koHUeHTpauum C BBOAAT B Npoby A0 cTaguu npo-
©onoaroToBKuU.

A.5.2 Anroputm npoBeAEHUS KOHTPOMS TOYHOCTU C MPUMEHEHueM 006-
pas3uoB AN KOHTPOMS COCTOWUT B CPaBHEHWM pe3ynbTata KOHTPOMbHOW npoLe-
aypbl Ky, paBHOro pasHoOCTU mexay pe3ynbTaTtoM KOHTPOSNbLHOIO 3MepeHus ar-
TECTOBaHHOW XapakTepucTuku B obpasie aAns KOHTponsa — X U ero aTTecToBaH-
HbIM 3Ha4yeHnem — C, C HOPMaTUBOM OMEPATMBHOIO KOHTPONSA TOYHOCTU — K.

PesynbTaTt KOHTPONLHOW NpoUEAYypbl PaBeH

K, =’Y—C’. (A.9)
HopMaT1B KOHTPOIS TOYHOCTH K paccumuThIBalOT No popmMyne:
K=An=084-A. (A10)

A.5.3 TOYHOCTb KOHTPOMBLHOrO U3MEPEHUS NPU3HAIOT YAOBNETBOPUTENb-
HOR, eCnu:
K¢ <K. (A11)

Mpu HeBbiNONHEHUM ycnosus (A.11) SKCNEPUMEHT NOBTOPSIIOT.

Mpyn NOBTOPHOM HEBLINONHEHUM ycnoBusi (A.11) BBISACHAIOT MPUYUHBI,
NpUBOASALLME K HEYAOBNETBOPUTENbHBIM pe3ynbTaram.
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