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TOMCKWUWM NONUTEXHWYECKUA YHUBEPCUTET
BHEOQPEHYECKAA HAYYHO-NIPOU3BOACTBEHHAA ®UPMA “IOMX”
AKKPEQUTOBAHHASR METPONOMMYECKAA CNYXBA TNy

(atTectaT 06 akkpeantauun Ne POCC RU 01.00143-03 oT 24.12.01)
CBUOETENLCTBO OB ATTECTAUWUX MBU
Ne 08-47/155
{B3ameH 08-47/030)

MeToanka ebiNONHEHWA U3MEPEHWA MAcCOBOW KOHUGHTpaUWn PTYTW METOA0M WH-
BEPCUOHHOA BONbTAMNEPOMETPUN, pazpaboTaHHas B TOMCKOM MOMWMTEXHUYECKOM YHUM-
sepcutete U 000 «BHIM ® «KOMX» u pernaMmerTupoBarHan 8 MY 08-47/155 (no peectpy

AKKPEAWUTOBAHHON METPONOrMYeckor cnyxOnl TOMCKOIO NONUTEXHWUYECKOTC YHUBEpCUTE-

Ta)

HATMUTKUA ANIKOrOJIbHbIE. HHBEPCHOHHO-
BO/IbTAMINEPOMETPHUYECKNWA METOL M3MEPEHMSI MACCOBOM
KOHUEHTPALIUA KOBAJIbTA
aTTecToRaHa 8 cooteeTcTeMM ¢ FOCT P 8.563 (MOCT 8.010).

ATTecTauua OCyweCTBNEeHA No pe3ynbTaTaM TEOPETUHECKOro U 3KCNEePUMEHTaNbHO-
ro uccneposanmua MBU.
B pesynbTtate atrectayuu MBU yctanosneHo, yto agaHHana MBW cootsevcTeyeT
npebLABRAEMbIM K Heih MmeTponorudecknm TpeboeaHnsam u obnapaet cnegyiowumm oc-
HOBHbIMI METPOSIOTMYECKUMW XapaKTEPUCTHKAMW;

1 Avanasonbi USMEPEHUH, OTHOCHTENbHLIE 3HAYEHUA NoKasaTenei TOMHOCTH, NOBTOpAE-
MOCTU ¥ BOCNPOM3BOAMMOCTA METOANKU NPH A0BEPUTENLHOW BEpOoATHOCTY P=0,95

MoKasaTent no MokasaTtens
° b NA-1 gocnpoua- NokasaTens
BTOPAEMOCTH BOAMMOCTH
Haumenosa- {(cpenHexksanpa- TOHHOCTH (1p3-
HAwana3soH onpege- (cpeaHekBaapa- | wuuw, B KOTOPLIX
Hie onpepe- TUYECKOES OTHINO-
NAeMbIX KOHUEHTpa- TUHECKOE OTKNO- | HaxoauTCH No-
NAemMoro " HeHWe NOBTOpAE-
aneMeHTa uui, Mriam MocTH) HEHWe BOCNPOM3- | pewHoCTL Me-
: .,/ BOAMMOCTH), TOAKM),
0
a,(a]. b o,,(a).% 5,%
KobaneT |O70,2 ao 3,0 Bknioy. 10 18 35




2 lnanasoH n3MepeHuid, 3HaueHnss npeaenoB NOBTOPSEMOCTU ¥ BOCMPOU3BOAMMOCTY Npur
[oBeputenbHoin BeposaTHocTM P=0,95

Mpegen no-

Hanmero- BTOPAEMOCTA e nen BocnpoussoanmocTu
BaHMe on-  [ManasoH onpefensie- (4715 ABYX pe- (A7 ABYX Pe3YNbTATOB M3Me-
pefense- MbIX KOHLLEHTpaLuii, 3yNbTaToB "
MOro 3fe- mr/gm3: napaninens- pe“}'?’"")*

MeHTa HbIX onpeae-

NeHuid), ©

KobanbT Ot 0,2 go 3,0 BrIHOM. 0,28X 0,50. X

X - cpegHee apumMeTNUeckoe 3HaueHue pesybTaToB NapasifeslbHbIX onpeaesieHuii
MaCCOBOVi KOHLEHTPALMN 3/IEMEHTA.

X - cpegHee apudmMeTMyeckoe 3HauveHue pesynbTaToB aHasus3a, MoJyYeHHbIX B ABYX
nabopartopusx
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1 HASHAYEHWE U OBJIACTb IMPUMEHEHUA

Hacroawmin pokyment (MY 08-47/155) yctaHaBnuBaeT METOAMKY
BbIMONIHEHUA U3MEPEHUI MacCCOBbIX KOHLUEHTpauui kobanbTa MeToaoM WH-
BEPCUOHHON BonbTamnepomeTpun (UB) B npobax ankoronbHbIX HANUTKOB.

XumMunyeckme noMexu, BAUAKOLLME HA pe3ynbTaTbl ONpPeaeneHs Mac-
COBOI KOHLEHTpaummn kobanbTa, yCTpaHsAT B Npouecce npobonoaroToBKM.

MeToauka NpUMEHSeTCA AN BbINOSMIHEHUSA U3MEPEHU Npu onpeae-
NEeHUM MaccoBOM KOHLeHTpauumn kobanbTa B Auana3oHe, ykasaHHOM B Tab-
nuue 1. MeToguka nos3BomnsieT OnNpeaensATb MacCOBYH KOHLIEHTPAaUMIO KO-
6anbTa HWKe npeaenbHO-A0NYCTUMON KOHLEHTpauun kobanbTa B ankorosb-
HbIX HanuTkax. Ecrnn maccoBasi KOHUEHTpauusi kobanbta B Npobe BbIXOAUT 3a
BEPXHIOK rpaHuLly AuanasoHa, AonyckaeTcsa pazbaBneHne nogroToBNEHHON K
U3MepeHuto Npoodei.

2 HOPMATUBHBIE CCbIJIKN

B Hactosiler MeToaMKE WCMONb30BaHbl CCbIMKM HA cneayoLme
CcTaHaapThbl:

FOCT 12.1.004-91 Cucrtema craHgaptoe 6esonacHoctu Tpyaa. lMo-
xapHas 6esonacHocTb. ObLue TpeboBaHua

FOCT 12.1.019-79 Cuctema craHaapToB 6€30MacHOCTM Tpyaa. dnek-
Tpo6e3onacHoCTb. ObLme TpeboBaHUsi 1 HOMEHKNATypa BUAOB 3aLUUThI

MOCT 12.4.009-83 Cucrtema crtaHpaptoB 6GesonacHoctu Tpyaa. [lo-
KapHaa TexHuka AnsA 3awmTbl 06bekToB. OCHOBHbIE BuAbl. PasmelyeHune u
obcnyxuBaHue

FOCT 1770-74 Tlocyaa mepHaa nabopatopHasa creknaHHas. LUunuHa-
pbl, MEH3YPKK, KONObI, NPOBUPKU. TEXHUYECKUE YCNOBUSI

FOCT 2156-76 PeaktuBbl. HaTpuin AByyrnekucnblin. TeXHUYECKMe ycno-
BUA

FOCT 2405-88 MaHOMETpbI, BaKyyMMETPbI, MaHOBAKyyMMETPbI, Hamno-
poMepbl, TATOMEPLI U TAroHanopomMepbl. ObLLMe TeXHUYECKUE YCNOBUS

FOCT 3118-77 Peaxktusbl. Kucnora consHas. TexHuyeckue ycrnosus

FOCT 3760-79 PeaktuBbl. AMMUaK BOAHbLIN. TEXHUYECKUE YCNOBUS

FOCT 4204-77 Peaktusbl. Kucnora cepHas. TexHudeckme ycrnoBus

FOCT 4212-76 Peaktusbl. MeToabl NPUroTOBMEHNS PacTBOPOB AN KO-
NIOPUMETPUYHECKOTO U HehenoMETPUUYECKOro aHanu3a

FOCT 4328-77 Peaktubl. HaTpusa ruapokcua. TexHU4eckne ycrnosusi

FOCT 4461-77 Peaktusbl. Kucnora asotHas KOHUEHTpUpPOBaHHasA. Tex-
HU4ECKUe ycroBusi

FOCT 4462-78 PeaktuBbl. KobanbT CEpHOKUCTbIN 7-BOAHbINA. TexHuye-
cKkue ycnosus
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FOCT 5712-78 PeakTuBbl. AMMOHUIA XNOPUCTbINA. TEXHUYECKUE YCIOBUS

FOCT 61-75 PeaktuBbl. Kucnorta ykcycHas neasHas. TexHUYeckue yc-
nosus

FOCT 6709-72 Boaa aguctunnuposaHHas. TeXHUYeckue ycrnosmus

FOCT 7756-73 PeaktuBbl. 1-HUTPO30-2-HagpTon. TexHU4EeCKne ycrosus

FOCT 9293-74 A30T ra3oo0pasHbivi U XXUaKuin. TeXHUYECKUE yCcroBusi

FOCT 9736-91 Mpubopbl anekTpuyeckue npAMOro npeobpasoBaHus
AN UIBMEPEHUA HEINEKTPUYECKMX BENMUMH. OOLImMe TexHUYeckue TpeboBaHus
M METOAbI UCTbITAHUN

FOCT 10929-76 Peaktusbl. Bogopoaa nepokcus. TeXHUYECKne ycrnoBus

FOCT 11125-84 PeaktuBbl. Kucnota asotHass 0cobow YncToTbl. TEXHU-
YyeckKue ycrnosusi

FOCT 12026-76 Bymara counbTpoBansHasi naboparopHas. TexHuyeckme
yCcroBusi

FOCT 13861-89 (MCO 2503-83) Peayktopbl Ansi ra3onnasmeHHo 06-
pabotku. OBLLMe TEXHUYECKME YCIOBUS

FOCT 14137-74 BuHa, BuHOMaTepuarnsl, KOHbSKM U KOHbAYHbIE CNUp-
Tol. MpaBuna npuemMku u metoabl otdopa npob

FOCT 14261-77 PeaktuBbl. Kucnorta consiHas ocobow YncToTbl. TexHU-
YecKue ycrnosus

FOCT 14262-78 PeaktuBbl. Kucnora cepHas 0co00i YACTOTbI. TexHUYe-
CKue ycrosus

FOCT 14919-83 J3nekTponnuTbl, SNEKTPONSAUTKN U >KAPOYHbIE 9nek-
Tpowkadbl ObiTOBbIE. OBLUME TEXHUYECKUE YCIOBUS

FOCT 15150-69 MawwmHbl, npubopbl U ApyrMe TEXHUYECKME U3AENUA.
McnonHeHus Ans pasnuuHbiX KNMMaTudeckux pavoHoB. Kateropuum, ycnosus
KCMnyaTauun, XpaHeHust U TPAHCNOPTUPOBAHUSA B 4aCTW BO3AENCTBUA KIMMa-
TUYECKNX (PAaKTOPOB BHELLHEN CPeAbl

FOCT 17435-72 JlnHenkun yepTexHsie. TEXHUYECKUE YCnoBUA

FOCT 17792-72 3nekTpoa CpaBHEHUSI XNOpcepeOpsHbIN HACLILEHHbIN
o06pasLoBbIn 2-ro paspsga

[OCT 18300-87 PeakTuBbl. CnupT STUMNOBLIN PEKTUDUKOBAHHLIN TEXHU-
Yeckuin. TexHnyeckue ycnosus

FOCT 19908-90 Turnm, Yallku, cTakaHbl, KONObl, BOPOHKU, NPOOUPKU K
HaKOHEYHUKM U3 NPO3PaYHOro KBapueBoro crekna. ObLme TexHuyeckue ycno-
BUA

FOCT 20490-75 PeaktuBbl. Kanuii MapraHUOBOKUCHbIA. TexHU4Yeckue
ycrnosus

FOCT 21400-75 Ctekno xumuko-nabopartopHoe. TexHuyeckme TpeboBa-
Hus. MeToabl ucnbiTaHui

FOCT 22280-76 PeaktuBbl. HaTpuin MMMOHHOKUCHLIA. TEeXHUYECKne yc-
noswus

FOCT 24104-2001 Becbl nabopatopHble. OOLue TEXHUYECKUE YCNOBUA
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FOCT 25336-82MNocyna n obopyaoBaHWe naboparopHble CTEKNSAHHbIE.
Twnbl, OCHOBHbIE NApaMeTPbl U pasmepbl

FOCT 28165-89 MpuGopbl u annapatbl nabopaTtopHble U3 cTekna. AKBa-
auctunnaTopsl. Micnaputenu. YcTaHOBKM pekTUdUKaLumoHHblie. ObLumue TexHU-
yeckue TpeboBaHus

FOCT 29227-91 (MCO 835-1-81) [Mocyna nabopatopHasi CTEKNAHHAs.
Munetku rpagymposaHHblie. Yactb 1. Obwme TpeboBanus

FOCT 29228-91 (MCO 835-2-81) [MMocyaa nabopatopHasi CTEKNSAHHAS.
Munetku rpagyvpoBaHHble. Yactb 2. [uneTkn rpagyupoBaHHble 6e3 yCTaHOB-
TIEHHOTO BPEMEHU OXMAAHUSA

[OCT P 8.563-96 [ocygapcrBeHHas cuctema obecneyveHuss eguHCTBa
nm3mepeHuin. MeToanku BbINONHEHNSA U3MEPEHUN

FOCT P 51135-98 U3genua nukepoBogo4Hble. [paBuna npuemku u
MeTOoabl aHanu3a

FOCT P 51144-98 lNMpoayKkTbl BUHOAEINBLYECKON NPOMBILLAEHHOCTH.
MpaBuna npuemku u MeToabl otbopa npod

FOCT P NCO 5725-1-2002 To4HOCTb (MPaBUSIbHOCTL U  MNPELU3UOH-
HOCTb) METOAOB U Pe3ynbTaTtoB uamepeHuin. Yactb 1. OCHOBHbIE MOMOXEHUA U
ornpeaeneHus

FOCT P UCO 5725-6-2002 To4HOCTb (NpaBUIbHOCTL U MNPELU3UOH-
HOCTb) METOAOB U pe3ynbTaToB U3MepeHuii. Yactb 6. Mcnonb3oBaHue 3Ha-
YEHWUIN TOYHOCTU Ha MpPaKTUKe

3 CYLWHOCTb METOANKU BbINMOSTHEHNS U3MEPEHNA
N OCOBEHHOCTU MNMPOBOINOAINOTOBKN

3.1 M3amepeHne mMacCoBbIX KOHLEHTpauui kobanbTa BbINOMHAKT Me-
TOAOM UHBEPCUOHHON BonbTamnepomeTpumn (MB) B pactBope npobbl nocne
ee npeaBapuTEnbHON NOArOTOBKMU.

3.2 MpeaBapuTenbHaa NoArotoBka nNpod BUH, NIMKEPOB, KOHLSIKOB M
APYrUX arnkorofbHbIX HANUTKOB AN OnpeaerneHnsl MacCoBOW KOHLUEHTpaLum
kobGanbTa OCHOBAHA HA 9KCTPAKUMOHHOM  BblgemneHun  1-HUTpo30-2-
HachTanaTHbIX KOMMNAEKCoB kobanbTa u Meau u3 npobbl C MOMOLLBIO XNOPO-
dopma, yaaneHme Meau nyTem ee peakcTpakummu CONsAHOW KUCMOTON 1 Aanb-
HelLeM 030MEeHMN IKCTPaKTa, CoaepKaLLero kobansT.

3.3 MpuHuMn MeToaa WMHBEPCUOHHOW BOMNbLTAMMEPOMETPUU COCTOUT B
KOHLIEHTPUPOBAHUUN OMNPEeAENAEMOro fieMEHTa Ha AMEKTPoAEe B pacTBOpe noa-
rOTOBMEHHON NPobbl U MOCHeAYIOLEM 3MEKTPOPACTBOPEHUN KOHLEHTpaTa npu
onpezeneHHOM pexxume M3MEHEHUSA nNoTeHumana.

3.4 OnpegeneHne mMaccoBoii KOHLEHTpauun kobanbTa NpoBOAAT NyTeM
3MeKTponM3a ero MOHOB Ha rpadmToBoM anekTpoae (M3) npu 3agaHHOM OTpu-
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LaTensHOM noTeHuuane, paBHoOM MuHyc 1,3 B B TeyeHue 3aaaHHOro BpeMeHu.

Mpouecc anekTpopacTBOPEHUA SNEMEHTa C NOBEPXHOCTU anekTpoaa u
perucTpauuio aHanuMTUYeckoro curHana (aHogHOro Muka) Ha BONbTaMMEepo-
rpamme nNpoBOAAT NPU NUMHENHO MEHAIOLWEMCA noTeHuumane ot muHyc 1,0 B
8o 0,05 B oTHocuTENbHO XrnopcepebpsiHOro anekTpoaa npu 3agaHHON 4yB-
CTBUTENMBLHOCTU npubopa. Peructpupyembie MakCUmarbHble aHOAHbLIE TOKMU
KoGanbTa NMMHENHO 3aBUCAT OT KOHLIEHTPaLMKM ONpeaensieMoro arieMeHTa.

MoTeHuman MakcumyMa perucTtpupyeMoro nuka (aHanuTU4YecKoro Cur-
Hana) ana kobanbTa Ha X1OpMAHO-aMMUAYHOM boHe paBeH (MuHyC 0,4 +
0,05) B.

MaccoByto KOHUEHTpaumio kobanbTa B npobe onpeaensoTr no Metoay
AobaBok atTectoBaHHoM cMecu (AC) kobanbTa.

3.5 AnropuT™m nNpoBeAEHUA U3MEPEHUS MACCOBOM KOHLEHTpaLMn KO-
6anbTa B npo6ax ankorosibHbIX HaNUTKOB MeToaoM VB npuBefeH Ha pUCYyH-
ke 1.

MNoaroToBka
npubopa,
ANeKTpoAoB,
pacTBOPOB U T.A4.

lNpoBepka
MNoaroToBka npo6 BNeKTpoX|
KOW siveinkn

'

MB-namepeHus npu
aHanuse npoobl

Chbemka BeeseHue CbeMKa“ Pacuet
. Aob6aBku BA-kpuBoii
B/ "KprO"' AC anemeHTa Ao6as Ko KOHLeHTpaLmu
npoGbl

PucyHok 1. YB uamepeHus npu aHanuse rnpob

4 [TPUNMNCAHHBIE XAPAKTEPUCTHKU IMOIrPELLIHOCTH
U3MEPEHWUU N EE COCTABJIAOLLNX

4.1 MeTtoauka BbINOSHEHUS M3MepPeHUi obecneumBaeT nonyveHue pe-
3ynbTaToB M3MEPEHUI C NOTrPeLUHOCTLIO, He NPEBbILLAIOLLEH 3HAYEHUN, Npu-
BeAEeHHbIX B Tabnuue 1.

4



Tabnuua 1 - Juana3oHbl M3MEPEHUNA, OTHOCUTENbHbIE 3HAYEHUS MNoKa-
3atener TOMHOCTU M BOCNPOU3BOAUMOCTU METOAUKMN BbINOSTHEHNS U3MEPEHUIA
npo6 ankoronbHbLIX HaNUTKOB METOAOM BOJSIbTAMNEPOMETPUU NPU AOBEPU-
TenbHOn BeposTHocTu P= 0,95

MokasaTenb MokasaTenb
noBTOPAEMO- BOCNPOU3BO- Moka3aTenb
Hanme- CTHW (CpepHe- AumocTu TOYHOCTH
HoBaHue KBajpartude- (cpeaHe- (rpanuubl, B
onpe- [vana3oH nsmepe- CKO€ OTKNO- | KkBagpaTu4e- | koTopelxX Ha-
fense- HWI MaccoBoOW KOH- HeHue no- CKOe OTKIO- XOAMUTCS No-
Moro LeHTpaLuu, Mr/gm® BTOpAeMo- HeHue BoC- rPeLUHOCTb
AnNeMeH- cTh), npounssoaun- METOAMNKHN),
Ta 0 MOCTH), 0
o |8 % 0 0%
r ’ o, 0 %
Ko6ansm | ~ ©OT0.2803,0 10 18 35
BKIIOM.

4.2 3HayeHus nokasatensa TOYHOCTU METOAMKM UCTIONb3YIOT:
- MpU OLEeHKe AeATenbHOCTU nabopaTopuii Ha Ka4ecTBO NPOBEAEHMSA

WUCNbITAHUNA;
- MpU OLEHKE BO3MOXXHOCTU UCMNOMb30BAHUA PE3ynbTaToB U3MEPEHUN

npu peanusauunm METOAUKM BbINOMHEHUS U3MEPEHNI B KOHKPETHOM nabopa-
TOpUU.

5 TPEBOBAHUS BE3OIMACHOCTH, OXPAHbI OKP,V?KA!OLLIEPVI
CPE/[bI IPU BbITTOJTHEHUN USMEPEHUN

5.1 Ycnoeus 6es3onacHo20 npoeedeHus pabom

5.1.1 K pabote ¢ nonaporpacomM unu BonbTaMnePoOMETPUIECKUM aHa-
nnM3aTopom, HarpeBaTesfibHbIMU NpMBopamMm U XMMUYECKUMU peakTMBamu A0-
nycKkaeTcA nepcoHan, U3y4MBLUMIA MHCTPYKUMIO NO 9KcnnyaTauun npubopa,
npaeuna paboTbl C XMMUYECKUMU PEAKTUBAMU U XUMUYECKON MOCYA0N.

5.1.2 MNpubop 1 Mmewwanka B npowuecce akcnnyaTaumum AosmkHbl ObiTb
HaAeXHO 3a3eMIEHbI.

5.1.3 TMpu BbINOSTHEHUU aHANUTUYECKUX U3MEPEHUI HEOBX0AUMO CO-
Onogate TpeboBaHusi TEXHUKKN 6e3onacHOCTU npu paboTe ¢ XMMUYECKUMU
peakTuBamu.

5.1.4 SnektpobesonacHOCTb nNpu paboTe ¢ ANeKTPOyCcTaHOBKaMU — Mo
FOCT 12.1.009.

5.1.5 MNomeweHne nabopaTopun AOMMKHO COOTBETCTBOBaThL TpeboBa-
HUSIM noxkapHou 6eszonacHoct no FOCT 12.1.004 u uMeTb cpeacTBa NoXa-
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potywenusa no NOCT 12.4.009.

5.2 TpeboeaHus K keanughukauuu ucnonHumens

K BbINOMHEHWIO M3MepeHuit n 00paGoTke pesynLTaToB MO AaHHO
MeToZMKe JOMYCKAaloT NUL, BrajetoLmx TEXHUKOH B meToaa aHanusa u usy-
YMBLLMX MHCTPYKLMIO NO 3KCNyaTauumn nonsporpada unu BonbTaMnepomer-
puYecKoro aHanusaropa.

6 OTBOP U XPAHEHUE NPOb

MeToa otbopa u xpaHeHuss npo6 AOMmKeH ObITb yka3aH B HOPMAaTUB-
HO-TEXHWYECKON [AOKYMEHTauuu AN AAHHOro Tuna nabopaTopuii AN KOH-
KpeTHbIX uenen u obvektoB aHanusa (no MOCT 51144, TOCT 51135,
FOCT 14137 n gp.).

7 CPELCTBA U3MEPEHWUU, BCTIOMOIATE/IbHOE
OBOPY[IOBAHUE, NMOCY[A, PEAKTUBbI U MATEPUATIbI

Mpu npoBeAeHUMN KONMMYECTBEHHOTO XMMUYECKOTO aHanmsa npume-
HAIOT Crieaylolme CpeacTsa U3MEPEHMIA, BCNoMoraTensHoe o6opyaoBaHue,
nocyay, MaTepuarsl U peakTUBbI:

7.1 Cpedcmea usmepeHull u ecnomozamesnbHoe o6opydoeaHue

7.1.1 CepuitHbiii nonaporpacd (PA-2, MY-1 u ap.) [1] B komnnekre ¢
[ABYXKOOPAMHATHLIM camonucuem [2] M uudpOBbLIM BONMLTMETPOM TUNA
»-203 [3],

WM KOMMNNEKC aHanuTuyeckuin BonbTamnepometpuyeckui CTA [4] B
KomnnekTe ¢ IBM-COBMECTUMbIM KOMMbIOTEPOM (NpUIoXkeHue b)

HonyckaeTca ucnonb3oBaTth Apyroe o6opyaoBaHue U npubopsbl, NO3BO-
naLwye BOCMPOM3BOAUTL METPONIONMYECKME XapaKTEPUCTMKKM, yKa3aHHble B
NaHHON MeToauKe.

7.1.2 SnekTpoXMMn4YecKas sivenka, B COCTaB KOTOPOW BXOAAT:

- UHAMKATOPHbIN 3NeKTpoa - rpacdhuToBhbIl ¢ paboyeli NOBEPXHOCTbIO
0,3-0,5 cMn conpoTtueneHueM He 6onee 1,0 kKOm;

- 9neKTpPOoA CPaBHEHUsI - XIOPCEPEOpPsiHbI C CONPOTUBIIEHUEM HE
6onee 3,0 kKOwMm;

- CMEHHbI€ CTaKaH4MKu M3 KBapLIeBOrO CTekna BMECTUMOCTbIO 20 —
25 cm™;

- npucnocobnexHne Ans nepemMeLuMBaHusi pacTBopa: Tpybouka ans
noABoJa MHEPTHOrO rasa Ansa yaaneHus Kucrnopoaa us pacrsopa u ero nepe-
MEeLUMBAHUS.
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7.1.3 MarHutHasa mewanka (npu MCnonb30BaHUM CEPUIHOTO NONSIPO-
rpada).

7.1.4 Pepyktop no M'OCT 5381 ¢ maHomerpoMm (250+1) atm. no
[OCT 8625.8625.

7.1.5 Becbl naGopatopHble aHanuTuyeckue obLUero HasHayeHus C
HanbonbwmM npeaenoMm B3eewmBaHus 200 r, 2-ro kmacca TOYHOCTU MO
[OCT 24104.

7.1.6 Oosatopsl THNa AM-1-50, unu OM-1-200, unu AM-1-1000 ¢ auc-
KPETHOCTbIO ycTaHoBKM 403 1,0 unu 2,0 mkn [5].

7.1.7 lUnaHrM nonMaTUneHoBble ANSA NOABOAA ra3a K a4elike.

7.1.8 lNnuTka anexkTpuyeckas ¢ 3akpbiTon cnupanbto no FOCT 14919
Unu Apyrux Mapok.

7.1.9 Wkad cyumnbHbii, obecneunBatomii NogaepXKaHnue 3agaHHo-
ro TemnepaTypHoro pexama ot 40 °C g0 150 °C ¢ norpetuHocTbio + 5 °C.

7.1.10 MydenbHaa neyb Tuna NMM-8 unu anekrponeys ConNpoTuUBne-
HUs KamepHasa nabopatopHas, obecneumBaioLLlaa noaaepXaHue 3aAaHHOro
TemnepatypHoro pexuma ot 150 °C 0 600 °C ¢ norpeturocTbio + 25 °C.

7.1.11 Wunub! TurensHsie [6].

7.1.12 JluHeinka yeprexHas meputensHasa no FOCT 17435.

7.1.13 Annapat ana auctunnauum sBoabl AC-4 no FOCT 15150.

7.1.14 Annapar gna Guguctunnsuum soasbl [7].

7.2 NMocyoda

7.2.1 TluneTkn MepHble nabopaTopHble CTeKﬂﬂHHbIe 2-ro knacca
TOUHOCTW BMECTUMOCTbIO 0,5; 1,0; 2,0; 5,0; 10,0 cm® no FOCT 29169 unu
FOCT 29227.

7.2.2 MNMocyaa mepHasa nabopaTtopHas CTeKnsAHHaa 2-ro knacca Toy-
HOCTH no rocT 1770 Konbbl HanWBHbIE BMECTUMOCTbIO 25 0 cm®, 50,0 cm>;
100,0 cm’; 1000,0 cM>; LMIMHAPLI BMecTuMocTbio 10,0 om’; npo6mpKM Mep-
HbIE BMECTUMOCTbI0 10,0° 15,0 oM.

7.2.3 Manouyku creknsaHHble no FTOCT 21400.

724 BopoHkn anutenbHble nabopaTtopHble BMECTUMOCTbIO 50,0 -
100,0 cm® no FOCT 25336.

7.3 Peakmuebi u Mamepuaribi

7.3.1 TocynapCTBEHHbIE CTaHAapTHble 06pasubl cocTaBa pacTBOPOB
MOHOB KODanbTa C NOrpeLuHoCTblO He 6onee 1 % oTH. npu P = 0,95. KoHueH-
Tpauyus 3ne|vleHTa B CTaHp,apTHOM obpasue pomkHa ObiTb HEe MeHee
0,1 mMr/cM® 1 He Gonee 10,0 mr/cm® [13].



Hanpumep, 'CO 7268-96 ¢ cogepxaHuem kobanbta 1,0 Mr/cm3;
FCO 8089-94 ¢ coagepxxaHnem kobansta 1,0 MF/CM3;

[CO 8090-94 c cogepxaHuem kobanbTa 0,5 MI'/CM3;

[CO 8091-94 ¢ cogepxaHuem kobansta 0,1 Mr/cm’.

7.3.2 KobanbT cepHOKUCHbIN 7-BOAHbIN 6e3 Hukensi no FOCT 4462.
7.3.3 Kucnota ykcycHasa negaHasa no FOCT 61.

7.3.4 TMepokecug Bogopoaa no NOCT 10929.

7.3.5 Kanui xnopucteii no [8].

7.3.6 Kucnota asoTtHas koHueHTpupoBaHHasa no NOCT 11125 oc.4 unu
no NOCT 4461 xu.

7.3.7 Kucnota cepHas koHueHTpupoBaHHasa no FOCT 14262 oc.4 unu
no FOCT 4204 xu.

7.3.8 Kucnota conaHasa koHueHTpupoBaHHaa no MOCT 14261 oc.M
unu no FOCT 3118 xu.

7.3.9 AMmoHuMI xnopuctein no FOCT 5712.

7.3.10 Ammunak BoaHbin no FOCT 3760.

7.3.11 Xnopodopm [9].

7.3.12 Hatpuii numoHHOKucnbIn no FOCT 22280.

7.3.13 1-HuTpO30-2-HadpTon no NOCT 7756.

7.3.14 Hartpusa rugpokcug no FOCT 4328.

7.3.15 Bopa GuauctunnupoanHasa [10] wnu aucTunnupoBaHHas no
FOCT 6709, neperHaHHaﬂ B MPUCYTCTBUU CEPHOW KUCHOThI U nepmaHraHaTa
kanusa (0,5 oM’ KOHUEHTPUPOBaAHHOMN cepHom KMcroThl u 3,0 cm°® 3%-Horo pac-
TBOpa nepmaHraHara kanus Ha 1,0 am’ AUCTUNNMPOBAHHOW BOAbI).

7.3.16 CnupT 9TUNOBLIN BbICLLEN ouncTkm no FOCT 18300.

7.3.17 A30T rasoo6pasHbiin no FOCT 9293 unu Apyron MHEPTHbLIN ra3
(aproH, renuit) ¢ cogepxaHuem kucnopoaa He 6onee 0,3 %.

7.3.18 bymara nHgukatopHasi yHusepcanbsHasa [11].

7.3.19 bymara cdunbTtpoBanbHaa no FOCT 12026.

7.3.20 bymara macrtabHo-KoopaAuHaTHas.

Bce peaktuBbl 4OKHbI ObITh kBanudmkauum OC.Y unu X Y. Peaktus
no 7.3.2 NPUMEHSAIOT NPU OTCYTCTBUU FOCYAAPCTBEHHBLIX CTaHAAPTHbIX 06pas-
LOB.



8 YCJI0BUS1 BbIMNOJIHEHUS U3MEPEHUN
8.1 TNpu BbINONHEHUM M3MEPEHUI cOBNIOAAloT CrneayLMe YCNoBUS:

- TemnepaTypa OKpyxaloLLero Bo3ayxa
- ATMocdhepHoe aaBneHune

- OTHOCUTENbHAS BNaXHOCTb

- YacroTa nepeMeHHOro Toka

- Hanpsbkenue B cetn

(25+10)°c;
(97 £ 10) kMa;
(65 + 15) %;
(50 £ 5) I'y;
(220 +10) B.

8.2 KoHKpeTHble ycnoBusi perucrpaumm aHanuTUYeCcKUx CUrHamnoB on-
peaensieMbIX 3reMeHTOB npueefeHbl B pasgenax 9,10 u npunoxeHum b Ha-

CTOALLEN METOAMKM.

9 roQroTOBKA K BbIMOJIHEHUKO U3SMEPEHUA

9.1 MModzomoeka npubopoe k pabome

MoaroToBka u nposepka nonsporpada unu BonbTaMnepoMeTpUIeCcKo-
ro aHanusaropa (CTA unu ap.), camonucua u uudpoBOro BONbTMETPA UIK
KOMMblOTEpPa NPOU3BOAUTCA B COOTBETCTBUM C MHCTPYKLMENH NO SKCnnyaTauum
M TEXHUYECKOMY OMMUCAHMIO COOTBETCTRBYIOLLEro npubopa.

9.1.1 MNpun ucnonb3oBaHUM CEPUNHBLIX nonsAporpacoB yCTaHOBUTb

cneayloLmi pexxum paboTsl:

Pexum paboTtbl npubopa

Onpeaenaemeolin ane-
MEHT

Kob6anbm
- cucCTeMa UsMepeHun ABYX3MneKTpoaHas
- BMJ Pa3BepPTKM aHogHas
- PEXUM perucrpauum BonbTaMneporpamm NOCTOSAHHOTOKOBbIV
- NONAPU3YIOLLEE HaNPSXEHUE AN ANEeKTPOHAaKon- MUHyC 1,3
nexus, B
- BpEeMs 9feKTposim3a, ¢ 60 - 300
- NoTeHunan Havyana perucrpauumn BosibTaMnepPHON MuHyc 1,0
KpuBon, B
- KOHEYHOE HanpshKeHue pa3BepTku, B 0,05
- NOTeHUmnan o4YucTkM anekrpoaa, B 0,05
- BPEMS OYUCTKU, C 30
- CKOPOCTb NMMHENHOro U3MEHeHus noteHumana, mB/c | 30

- YyBCTBUTENbLHOCTL Npubopa npu
peructpauuum BonbTamneporpammbl (A/Mm)

(1-10) 10-9 (s saBucu-
MOCTM OT CofepKaHms
3neMeHTa B aHarmsupye-
Moi1 npobe)
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9.1.2 PexuMm paboTbl BOfibTamnepomeTpudeckoro komnnekca CTA yc-
TaHaBMUBAIOT COrMAacHO NPUIOXeHUIo B.

9.2 Modzomoeka u npoeepka nabopamopHol Nocyob!

9.2.1 HoByl0 M 3arpsis3HEHHyl0 nabopaTopHyl0 CTEKMSHHYIO nocyay,
CMEHHbIE HAKOHEYHUKU [03aTOPOB, MUMETKU NPOMbIBAIOT A30THOM KUCIOTOM,
3aTeM CEPHON KUCIOTOW U MHOTOKPaTHO BuANCTUNNUPOBAHHOW BOAOM.

KBapueBble CTakaH4uMku NPOTMPAalOT BAAXHOW MULLEBOM COAOW Mpu no-
MoK (hunbTpoBanbLHOW Gymarn, MHOFOKPaTHO ONOMAacKUBAKOT CHayana BOAO-
NpoBOAHOW, 3aTeM 6VIJJ,MCTMnnMpOBaHHOVI BOAOW. 3aTEM B KaXabli CTaKaH4MK
po6asnsior no 0,1 — 0,2 cm® KOHLIEHTPUMPOBAHHOW CEPHOW KUCMNOTbI, CTAKaHYMKU
NOMELLIAIOT Ha 9NEKTPONSUTKY WM KOMMNekc npobonoarotoBku «Temoc-
3kenpeccy (Npy OTKPLITOW KpbiLke) npu Temnepatype 300 °c - 350 °C. Mocne
NOMHOrO NpeKpaLLeHusi BbiAeNeHns napos cepHom chnom CO CTEHOK CTaKaH-
4YMKOB, MX MpoKanuealT npu Temnepatype 500 °%c -600°C B TeueHue 10—
15MuMH B MycenbHOW neuu wunu komnsiekce npobonoarotoBku «Temoc-
3kenpeccy (Mpy 3aKPbITOW KPbILLKE).

CMeHHble KBapLEeBble CTaKaH4YMKN XPAHAT B 9KCUKaTope.

9.2.2 MMpoBepKy CTAKaHYUKOB ANSi aHanu3a Ha YMCTOTY NPOBOASAT NyTEM
peructpauyum BonbTamneporpaMMm pacrsopa ¢oHoBoOro anekrponuta no 10.1
nocne MHOTOKPAaTHOrO OMONAacKUBaHWA UX BUAMCTUNNMPOBAHHOW BOAON M pac-
TBOPOM (POHOBOIO INEKTPONUTA.

OnTUManbHbIMK SBNSIOTCS Takue ka4yecTBa PEakTUBOB M YUCTOTA NOCY-
Abl, Koraa nonyvaembli aHanNnUTUYECKUI CUrHan anemMeHTa B pactsope (POHOBO-
ro aneKTponma paBeH unu 6rM30K K Hymnio (MEHEE 5 MM NpU YyBCTBUTENLHOCTY
npubopa 5 10° A/mm (0,025 MKA, 25 HA) npy¥ MakCMMarnbHOM BPEMEHM HaKoM-
NeHus, UCnonb3yeMoM Mpu U3MEPEHUN.

9.3 [Todzomoeka Kk pabome uHOUKaMOPHO20 3J1eKMPO0sa U IeK-
mpooda cpaeHeHUs

9.3.1 MNoaroToBka UHAMKATOPHOIO anekTpoaa

MHaukaTopHbin (pabounii) anekTpog npeacraenser cobomn rpaduro-
Bbli, UMMPErHUPOBAHHLIN NOSIMITUNEHOM M NnapaduHOM, TOPLEBOMN ANEKTPOA
(F'3) ¢ amameTrpom paboueit nosepxHoctu 3 - 5 mm. Mepea paGoton D
WnmMdyloT Ha UnbTpe U NPOMbIBAIOT OUANCTUNITMPOBAHHON BOAOMN.

9.3.2 NoAaroToBKa anekTpoaa CpaBHEHUA

AnekTpoa cpaBHeHUs 3anonHsaoT 1,0 monb/am® pacTBOpOM Xsiopuaa Ka-
nusa, 3aKpbIBalOT NPOOKON U BbIAEPAMBAIOT HE MEHEE 2 Y ANA YCTAaHOBIEHUA
PaBHOBECHOrO 3Ha4YeHUs1 NOTEHUMana. XpaHaT 9neKkTpoAbl B pacTBOPE XI0pu-
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fa kanus. 3anofnHeHWe 3NeKkTPoAoB NPOM3BOAAT MO Mepe HaaoGHocTu (npu-
MepHO 1 pa3 B mecsL).

9.4 [lpuzomoerneHue pacmeopos

9.4.1 OcHosHOI pacteop (OP), coaepxawumi 100,0 mr/am® koGanbTa
FOTOBAT OJAHUM U3 CNeayLLMX CnocoboB:

a) MpuroToBneHne M3 rocyaapCTBEHHbIX CTAHAAPTHbLIX 00pasLoB co-
cTaBa pacTBOPOB C aTTECTOBAHHbLIMM KOHL[eHTpaLWIﬂMVI MeTanna 1,0 mricm®

B mepHyto konby BMecTumocTbio 50,0 cm® BBOASAT 5,0 cm® CTaHgapTHo-
ro obpasuya cocraea kobanbta u 4OBOAAT 00bEM A0 METKM BuamcTunnupo-
BaHHOW BOAOWN.

PekomeHayeTcs ncnonb3oBaTb UHCTPYKUMIO NO MPUMEHEHUIO rocyaap-
CTBEHHbIX CTaHAAPTHbIX 06pa3sLIoB.

0) Mpurotosnexnne OP n3 conun metanna no NOCT 4212

Ha aHanutuuecknx Becax 6epyt Hasecky (0,4769 + 0,0002) r kobanb-
Ta (Il ce?Hoxmcnoro ceMuBoAHOro. B mMepHyio konby BMECTUMOCTbLIO
1000,0 cM™ KOMMYECTBEHHO NEPEHOCAT HaBecky conm MeTanna; HanusatoT
1/3 obvema GuaucTunnupoBaHHon Boabl, 0,5 om® KOHLUEHTPUPOBAHHON Cep-
HOW KUCMOTbI, PacTBOPSIIOT HABECKY CONM MeTanna; pactsop B konbe A0BO-
OAT 0 MEeTKM BuancTunnupoBaHHON BOAON.

MorpewHocTb MPUrOTOBNEHUS AAHHLIX PAacCTBOPOB HE MpeBblllaeT
2% OTH.

OcHoBHble pacTeopbl (OP) ycTonumBbl B TEHEHME 6 MECsLEB.

9.4.2 AtTectoBaHHble cmecu cepuin AC-1, AC-2, AC-3 ¢ coagep>xaHnem
no 10,0; 5,0; 1,0 Mr/n,M3 kobanbTa COOTBETCTBEHHO FOTOBAT COOTBETCTBYIO-
wymMmn 3pa:a6a|3nerwmmv| pacTBOPOB B MEPHbIX Konbax BMECTUMOCTbIO
50,0 cM” GuaNCTUNNMPOBAHHONW BOAONW cornacHo Tabnuue 2. Mpu NOBTOPHOM
NPUroTOBNEHUN PacTBOPbLI B3GANTLIBAIOT, CNMBAIOT B cneLuarnbHbiii COOPHUK,
KONObl He NMPOMbIBAIOT BOAOW, a 3aMNOSHAIOT CBEXENPUTOTOBINEHHbLIM PacTBO-
POM TOI XX KOHLUEHTpaLuuu.
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Tabnuua 2 - MNpurotoBneHne aTTeCToBaHHbIX CMECEN

MexoaHbin KoHueHTpa-
pacTtBop ans Ob6bem mep- | UMA NpuUro- OB6o03Haue-
npuroToBrie- O()Tg:;:eg\im HOI nocyabl, | TOBMEHHOro | HUe pacTBoO-
Husi AC, oM’ pacTBopa AC, pa AC
Mr/am° Mr/om
100,0 5,00 50,0 10,00 AC-1
100,0 2,50 50,0 5,00 AC-2
10,0 5,00 50,0 1,00 AC-3

AC-1, AC-2 - yctonumBbl B TeyeHue 30 gHen;
AC-3 - ycTonums B TeyeHue 15 agHen.

9.4.3 PactBop xnopuaa kanusa koHueHTpauum 1,0 Monb/am®

Ha ananuTuyeckux Becax OepyT HaBecky xsopuaa kanus Maccon
7,460 r, B3STYI0 C TOHHOCTbPO 80 0,001 r, nepeHOCAT B MEpHyI0 Konby Bme-
cTumocTbio 100,0 cm®, Hanueaiot 1/3 o6bema GMANCTUNNUPOBAHHOW BOAbI,
pacTBOPAIOT HABECKY COMM U A0BOAAT 0O0bEM A0 METKM OMAUCTUNNUPOBAH-
HOW BOAON.

9.4.4 PacTtBOp nepokcuga sogopoaa KoHueHTpauum 3 %
Mcnonb3ayloT MeToa pa3baBneHMss UCXOAHOIO peakTuBa (FOTOBSAT B
A€eHb NPOBEAEHNA aHanu3a).

9.4.5 PacTBOop HaTpus IMMOHHOKUCIOTO KOHLUeHTpauumn 20%

Ha aHanutuuyeckux secax 6epyt HaBecky 5,5-BOAHOrO HaTpusi IMMOH-
Hokucnoro 43,75 r, B3ATYO C TOHHOCTblO Ao 0,01 r, nepeHOCAT B MEpHYI0
kondy, BMmectumocTtbio 100,0 oM noBoAAT 06beM A0 METKU OuaucTunnm-
pPOBaHHOM BOAOM.

9.4.6 PactBop 1-HUTPO30-2-HacpToNa KoOHUeHTpauum 1%

Ha aHanuTuuyeckux Becax 6epyTr HaBecKy 1-HUTPO30-2-HadTona mac-
cou 1,00 r, B3sATYIO C TO‘-IHOCTbIO 0o 0,01 r, nepeHocAT B MEPHYIO KONOy BMme-
cTtumoctbto 100,0 oM’ mn [0BOAAT 06beM A0 METKU NeasHON YKCYCHOM KUCNO-
ToW; aobasnsAwoT 1,0 r aKTMBMPOBAHHOIO yrnsA. PacTBop nepea ynotpebneHu-
€M BCTPSIXMBAKT U OT(UMLTPOBLIBAIOT HEOOX0AMMOE KONUYECTBO MONyYeH-
HOro pacrtsopa.

9.4.7 PactBOp xnopuga aMmMoHus KoHueHTpauuum 0,1 Mornb/am>

Ha aHanuTuyeckux Becax 6epyt HaBecky xnopuaa ammonus 0,534 r,
B3ATYI0 C TOYHOCTbIO A0 0,001 r Xxropuaa aMMOHUSA, NEPEHOCAT B MEPHYIO
kon6y, BMecTumocTbio 100,0 cM’, 00GaBnAOT HEGOMBLLOE KONMYECTBO GMAK-
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CTUNNMPOBAHHOW BOAbI U TWATENbHO NepemeLlunBaloT, AoBOAAT 06beM A0
MeTKU OMANCTUNNUPOBAHHOW BOAOIA.

9.4.8. PaCTBop CONIAHOW KMCNOTbI KOHUeHTpauun 2,0 Monb/mvl

15 4 o’ KOHLEHTPUPOBAHHOW COMSAHOW KUCMOTbI MpPUOaBNsOT K
50,0 oM’ 6VIJ1VICTVIJ'IJ‘IVIDOBaHHOVI BOAbl B MepHOM Konbe BMECTUMOCTLIO
100,0 om® , NepeMeLumMBaloT U AoBOAAT 06beM A0 METKM OUAUCTUNIIMPOBAH-
HOW BOJ:I,OM.

9.4.9 PacTtBOp HaTpusa ruapokcnaa KoHueHTpaumm 2,0 Monb/am>

Ha ananutnyecknx Becax OepyT HaBeCKy HaTpusa rmugpokcuaa Maccou
7,83 T, B3ATYIO C TO‘-IHOCTbIO 80 0,01 r, nepeHoCAT B MEPHYIO KONy BMECTU-
MocTbio 100,0 cm®, pacTBOPAOT B HEGOMbLLUOM KONUYECTBE OUAUCTUNNMPO-
BAHHOW BOAbI, TLLATENBHO NEPEeMELUMBAIOT U A0BOASAT 00bEM A0 METKU Ou-
AUCTUNNMPOBAHHOW BOAOW.

9.4.10 PactBop hOHOBOrO anekTponurta

B paCTBop Xnopuaa ammoHus KoHueHTpauum 0,1 MOnb/AM> 06bEMOM
20,0 - 30,0 om® [006aBnAT NO Kannam BOAHbLIM pacTBOP aMMuaka Ao 3Hade-
Husa pH 8 - 9, koHTponupys pH pacTBopa No MHAMKaTOpPHOW Bymare.

9.5 lModzomoeka npob

9.5.1 lMNpeaBapuTenbHasa NoArotoBka NPo6 ankorosnbHbIX HaMWMTKOB
AnA BbINONHEeHUs MB-namepeHuin npu onpeaeneHun mMacCcoBOW KOHLIEHTpa-
uum kobanbTa BknoyaeT B cebs B CTaaumM: KCTPAKLMIO U 030MEHUE.

9.5.1.1 3JkcTpakumsa

Mpoby anKoroanoro HanuTka (BMHA, KOHbSIKA, BOAKM, nvu(epa n ap.)
o6bemom 1,00 - 2,00 cm®, B3ATYIO C TOYHOCTbIO 50 0,01 oM’ NoMeLLaloT B
KBapLEBbIN CTakaH4MK BMeCTVIMOCTbIO 20-25cm nO,EerTOBJ‘IeHHbIVI no 9.2,
npubaensot k npobe 1,0 om® pacTtsopa a30THON KMCJ‘IOTbI (1:1). CtakaHuuk
NMOMELLAIoT Ha 3MEeKTPOMAUTKY WMU KOMMMEeKC npobonoaroToBkuM «Temoc-
C-)Kcnpeoc» M NpoBOAAT ynapusaHue pactBopa npu Temnepartype 130 °c -
140 °C 00 MOSTHOT0 yaaneHus OKMCoB asoTa.

CTakaH4MK C 0CaKOM BRAaXXHbIX COMEW oxnaxagawT, BHocAT 6,0 om®
pacTtBopa HaTpus AIMMOHHOKMCIIOFO KOHueHTpauum 20 % u JJ,OﬁaBJ'IFIIOT no
Kannsam KOHUEHTPUMPOBAHHYK COMAHYIO KMCNOTY A0 3HadveHus pH 3 - 4 (no
YHUBEpPCanbHON uHAUKATOpHOW Bymare). Ocafok pacTBOPSAIOT npu CJ1360M
HarpeBaHuu, oxnaxaatot. [JobaensioT K nony4eHHoMy pacTtsopy 5,0 oM’ pac-
TBOpa nepokcuaa sogopoaa KoHueHTpauun 3% u BbiaepxmMBaloT 3 — 5 MUH.
3areM B CTakaH4uMK BHOCAT 1 cM” 1-HUTPO30-2-HadTona KoHueHTpauun 1 %,
nepemewumBator. Pacteop BblaepxualoT B TedyeHue 30 MUH Ans nOsIHOro
CBA3bIBaHUS KOGanbTa B KOMMIIEKC.
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MepHbIM UmMAMHAPOM OTMepstoT 5,0 oM’ xnopocpopma. Coaepxmumoe
CTaKaHuMKa NEpPEeHOCAT B AENUTENIbHYK0 BOPOHKY, OMOMackMBasi CTakaHuMK He-
BonbLuMMK nopuusaMu xropodopma u3 uunuHapa. Jo0aensioT B AENUTENBHYIO
BOPOHKY OCTaBLLMIACA XNIOPOGIOPM U NPOBOASAT IKCTPAKLMUIO B TEYEHUE 3 - 4 MUH,
3HEPrUYHO BCTPSIXMBAs COAEMKUMOE AENUTENBHON BOPOHKM.

BbinuBaloT XnopoOPMEHHbIN IKCTPAKT (HUXKHMIA CROK), coaep KaLumnii
KOMMMeKcbl kobanbTa, B APYryl0 AenuTenbHYO BOPOHKY. [lobasnsator 5,0 o’
Xxrnopod)opma K OCTaBLUEMYCS BOAHOMY pacTBOPY B NEPBON BOPOHKE U BTO-
PUYHO NPOBOAAT JKCTpPaKUmio Ans 6onee nonHoro BbiAeneHus kobanbta u3
npobbl. XNopopOpMEHHbIN KCTPaKT 00BbEAUHSAIOT BO BTOPOW AENUTENbHOM
BOPOHKE C MOpPLMEN MOCME NepBON 9KCTpakuuu, a BOAHYK a3y (BepxHumn
CnoW) BbIOpachIBaloT.

[na ycTpaHeHWs MeLlaloLero BMSIHUS MeAu, HaxoasLencs B Xrnopo-
HOPMEHHOM 3KCTPaKTe COBMECTHO C KODanbTOM, NPOBOAAT PEIKCTPaKUUIO
Meau.

B nenutenbHyto BOPOHKY C XJ1I0POCHOPMEHHLIM 3KCTPAKTOM f06aBnsaoT
5,0 cm® pacTBopa CONAHOW KMCNOTbl KOHUeHTpauun 2,0 MOﬂb/,qM3, 3HEPruyHO
BCTPSIXMBAKOT B TEYEHUE 1 MWUH U OTAENSAIOT OCBOOOXAEHHLIM OT Mean Xro-
POPOPMEHHbBIN IKCTPAKT B TPETbIO AENUTENBHYIO BOPOHKY. BTropuyHo goGas-
nswot 5,0 cm® pacTtBopa CONMAHON KUCAOTbl KOHUeHTpauun 2,0 Monb/aM>, U
nocrne peakcTpakuum Meau B TedeHme 1 MUH XIOPOdOPMEHHBIN IKCTPAKT ne-
PEHOCAT B YETBEPTYIO AENUTENBHYIO BOpOHKX. K copep>xvMMomMy B 4eTBepTOM
AenutenbHon BopoHke aoGasnsawT 10,0 cM™ pacTBopa HaTpus ruapokcuga
KOHUeHTpauun 2,0 Monb/uM3, BCTPAXMBAKOT B Te€YeHue 1 MWH, nocrne 4ero
XITOPOPOPMEHHbIN SKCTPAKT MEePEHOCAT B YUCTbIN KBAPLEBbIN CTaKaH4YuK,
NOArOoTOBIEHHbIN MO 9.2.

9.5.1.2 OsoneHune

CTakaHyuk C pacTBOPOM NMOMELLAIOT Ha MAMTKY UM KOMMANEKC npobo-
NoAroToBKM «TemMoC-OKCNpPeccy W ynapuBalT Aocyxa npu TemnepaType
50°C - 60 °C. K ocaaky A0GaensioT 0,5 CM® CEpHOII KUCHOTbI W ynapuBatoT
npu Temnepatype 250 "C — 300 °C po nonHoro npekpaLleHnsa BblaeneHns
Genbix napoB. CTakaHYMK NPOKanMBaloT B MyddEenbHON NeYn Unm KomMnnekce
npobonoaroToBkn «TeMOC-OKCNpeccy» (C 3aKpbITOW KPbILLKOW) Npu Temnepa-
Type (450 + 20) °C B Teuenme 10 - 15 MuH.

OxnaxaeHHyto npoby B cTakaHuuke pacteopsoT B 10,0 oM’ pactsopa
(pOHOBOr0 anekTponura.

9.5.2 MoaroTtoBKy «xonoctony npobbl npoBogat no 9.5.1, gobaensas
T€ e PeakTMBbl, B TEX e KONMMYeCcTBax W nocrnefoBaTenbHoOCTH, HO 6e3 aHa-
nm3upyemon npoObl, UCMONb3ys BMECTO Hee OMAMCTUNNMPOBAHHYIO BOAY.
AHanu3 «xonocTol npobbi» NPOBOAST MPU CMEHE NAPTUI PEaKTUBOB.
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BbIMO/THEHUE N3MEPEHUM NP ONPELENEHAN MACCOBOU
KOHLIEHTPALINN KOBAJIbTA

[py BLINOMHEHUN M3MEPEHUIN ANS OnpeaefnieHUs MacCOBOM KOHLIEH-
Tpauum kobansta metogoMm VB B npobax ankoronbHbIX HaNnUTKOB BbiOUpaloT
crneayoLme ycnoBus:

— WHAWKaTOPHbIW 3NeKTPOA - rpacuTOBbI;

— 3MeKTpoA CpaBHEHUs — xnopcepedpsHbIi B 0O4HOMOAPHOM pacTBo-
pe XnopucTOoro Kanus;

— pacTBOp (POHOBOrO SNEKTPONUTA — XIOpPUAHO-aMMUadHbI Bydep-
HbIW pacTBOp roToBAT no 9.4.10.

Mongaporpad unu aHanu3aTop npeaBapuTENbHO MOArOTaBnMBAIOT MO
9.1.1.

BbinonHeHue usmepexuii Ha aHanu3arope CTA U3MN0XEHO B NPUNoXe-
Hun B.

10.1 lIposepka cmakaH4yuUKo8, pacmeopa (hOHO8020 IIeKMpPonu-
ma u anekmpoda Ha Yyucmomy

10.1.1 B kBapLeBbli CTaKaH4YMK BMECTMMOCTbIO 20 — 25 CM3, noaro-
TOBMEHHbI No 9.2, BHOCAT 10,0 cM® pacTBOpa (hOHOBOTO SNEKTPONMTA.

10.1.2 CtakaHuuMK C pacTtBOpPOM (POHOBOFO INEKTPOAMUTA NOMELLAIOT B
AMNEKTPOXMMUYECKYIO SYENKY, SAYENKY 3aKpbiBalOT KPbILKOW C TpyOkow Aans
npoAayBKu U NepeMeLLIMBaHusa pacTBopa rasom.

10.1.3 OnyckaioT B pacTBOp WHAMKATOPHbLIA 3MEKTPOA U 9neKTpos
cpaBHeHusA. MoakmioyaloT K Npubopy WHAMKATOPHLIN 3NEKTPOA U 3MEKTPoA
CpaBHEHUS.

10.1.4 BknoyaloT ras u nepemMeLumBatoT UM pacteop B TeyeHue 200 c.

10.1.5 YcraHaBnuBaloT YyBCTBUTENBHOCTL Npubopa 2.10° A/mm.

10.1.6 MNpoBoAAT npoLecc anekTpoHakonneHus B TeyeHne 120 — 300 ¢
npu 3agaHHON YyBCTBUTENbLHOCTM npubopa npu noteHumane (MuHyc 1,30 +
0,05) B.

10.1.7 MO OKOHYaHMK INEKTPONU3a OTKMIOYAIOT ra3, U3MEHSIIOT NOTEH-
yman o muHyc 1,0 B 1 yepes 15 - 20 ¢ HauMHaIOT perncTpaumio BofnbTam-
nepHON KpUBOW B AnanasoHe noteHumanos ot mudyc 1,00 B ao 0,05 B.

10.1.8 Ocranasnusatot noteHuuan npu 0,05 B u npoBoaAt gopac-
TBOpPEHUE MPUMECEN C MOBEPXHOCTU INEKTPOAA MPU NepeMeLUMBaHUM pac-
TBOpa rasom B TeyeHue 30 c.

10.1.9 Onepauumn no 10.1.6 - 10.1.8 noeTOPAIOT TPM pasa.

10.1.10 Mpu HanMuuKU Ha BOMbTAMMNEPHbIX KPUBbIX aHANUTUYECKUX CUT-
HanoB onpeaensemMoro afieMeHTa BbICOTOW MeHee 5 MM CTakaHuuk, pacTBop
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POHOBOrO 3MEKTPONUTA U MHAMKATOPHLIN 3MEKTPOA CYMTAKT TOTOBbLIMU K
nposeaeHunto IB-usmepeHuii.

10.1.11 MNpn HanM4YUM Ha BONbTaMMNEPHbIX KPUBbIX aHANUTUYECKUX CUT-
HanoB ONpeaensemMoro aneMeHTa BeICOTOW 6onee 5 MM CTakaHumk C pacTBo-
POM BbIHUMAIOT U3 3MEKTPOXUMUYECKON SYENKU, BbINUBAIKOT U3 HEr0 pacTBop
(POHOBOr0 ANEKTPONUTa, NPOMbIBAIOT CTAKaHYMK B COOTBETCTBUU C 9.2.1 Ha-
CTOSALLEN METOAMKM U NOBTOPAIOT onepauyuu no 10.1.1 - 10.1.8.

10.1.12 BbinuBaloT coaepXMmoe crakaHyumka.

10.2 BbinonHeHue UB-u3mepeHul npu aHanu3e npobbli

10.2.1 B cTakaH4uK, NOAroTOBMEHHbIN K NPOBEAEHUID U3MEPEHUI MO
10.1, BHOCAIT aHanuaupyemyio npoby, noaAroToBNeHHyo no 9.5.1. CrtakaHuuk
NOMELLAIOT B 9MEKTPOXUMUYECKYIO SYENKY, SYENKy 3aKpbiBalOT KPbILLKOW C
TPYOKON AN NPOAYBKU U NEPEMELLMBAHUS PaCTBOPA ra3om.

10.2.2 TMosTOpAlOT nocnegosarensHo onepauum no 10.1.3 - 10.1.8.
MoTeHunan MakcuMyma perucTpupyemoro nuka kobanbTa COCTaBnseT
(MuHyc 0,40 £ 0,05) B.

10.2.3 Onepaumun no 10.1.6 - 10.1.8 noBTOPAIOT TpU pasa.

10.2.4 N3mepAalT MepUTenbHOW JFIMHENKOW BbICOTbl aHOAHbLIX MWUKOB
onpeaensemoro anemeHTa. lMoteHuman makcuMyma aHoAHOro Toka kobanbTa
cocrasndaet (muHyc 0,40 +0,05) B.

10.2.5 B cTakaH4uMK ¢ aHanu3npyembiM pacTBOPOM C MOMOLLLIO MUNeT-
KW WU Jo3aTopa BHOCAT A00aBKy aTTECTOBAHHON CMECU 3NEMEHTa B TaKOM
o6bemMe, 4TOObI BLICOTA AHOAHOIO MUKa 3MEMEHTa Ha BOMbTaMMepHOW Kpu-
BOI yBENUUMIIACL NMPUMEPHO B [Ba pa3a No CPaBHEHUIO C NEPBOHAYANLHOI.

[ob6aBky BHOCAT B Manom obveme (He Gonee 0,20 cma), 4yTO0ObI Npe-
JO0TBpaTUTb U3MEHEHUE KOHLIeHTpaumm pacteopa u usbexarb yyeta pasbas-
neHus aHanusmpyemon npobbl. PekomeHayemble A00aBKM aTTECTOBAHHOM
cmecn (AC) kobanbTa M3BECTHON KOHLUEHTpaUuK npueeaeHsl B Tabnuue 3.
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Tabnuuya 3 - PekomeHayemMble yCroBusi M3MEPEHUIN aHaNMTUYECKUX CUrHanoB
1 BENMYMHbI 40OABOK aTTeCTOBaHHbLIX cmecei (AC) kobanbTa npu aHanuse
npo6 ankoronbHbIX HANUTKOB MeTogoM B

[Avnana3soH Bpemsa anek- | KoHueHTpaums aTt- | PekomeHayeMblit
onpeaensieMbIX Tponusa, ¢ TECTOBAHHOW CMe- 06bem 100aBoK,
KOHUEHTpaLuii CHW, cnonb3yemom om®
anemeHTa, Mrigm’ Ans 106aBoK,
MF/,E|M3
0,2-05 300-180 10,0 0,02 -0,05
0,5-3,0 120- 60 10,0 0,05-0,20

10.2.6 lMpoBOAAT perucTpaumio BONbTamneporpaMM aHanu3upyemon
npo6bl ¢ BBeAEeHHON AoGaBkoi kobanbta no 10.1.6 - 10.1.8 Tpu pasa.

10.2.7 W3mepsitoT BbICOTbI aHOAHbIX MUKOB 3riemMeHTa B npobe ¢ Ao-
6aBKo¥A.

10.2.8 BbinuBaloT cogep>xumoe crtakaHyuka.

10.2.9 lMpombiBaloT cTakaHumk no 9.2.1.

10.2.10 Onepauun no 10.2.1 - 10.2.9 npoBOAAT ANS KaXXAoW M3 na-
pannenbHbIX aHanuMaupyeMbix Npod u aAnsa "xonocton" npobbl B OAUHAKOBbIX
YCMOBUSAX.

11 BbIYUCJIEHUE PE3YI/IbTATOB USMEPEHUS MA ccoBo#
KOHLIEHTPALINN KOBAJIbTA B AHATTU3UPYEMOMU INPOBE

Mpu ucnonb3oBaHMn BONLTaMNEPOMETPUYECKOTO aHaAnNMU3aTopa B KOM-
NNekTe ¢ KOMNbIOTEPOM PErncTpauuio u 00paboTky pesynbTaTtoB U3MEPEHUN
aHanUTUYECKUX CUTHANoOB M pacyeT MacCOBOM KOHLIEHTpauuu kobanbta B
aHanusupyemoi npobe (Mr/,clM3) BbINOMNHAET cuctema cbopa u 06paboTku
AaHHbIX aHanusartopa.

Mpu ucnonb3oBaHum nonsiporpacdoB B KOMMIEKTE C camonucuem o0-
paboTKy pe3ynbTaToB U3MEPEHUIN aHANMUTUYECKUX CUTHANOB (BbICOT aHOAHbIX
NUKOB ONPEAENnsSEemMOoro feMeHTa), pacyeT KOHUEHTpauuii B aHanM3upyemomn
npobe npoBoaAT cneayowmMm o6pa3om:

11.1 Pacyem eenuy4yuH MaKCumMasnbHbIX @aHOOHbIX IMOKOE6

11.1.1 [Ona onpegensaemMoro 9SfeMeHTa pacCuyuTbiBalOT cpeaHee
apudmeTuyeckoe (/;) He MeHee 4YeM M3 Tpex 3Ha4YeHur BOCMPOU3BOAUMbIX
aHanUTUYECKUX CUTHaNOB, MNOMYYEHHbIX NPU perncrpauum BONbTaMnepo-
rpamm npoobl.
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Takoii e pacyeT NpoBOAAT M AN BONbTaMneporpamm npu perucrt-
pauuu pacTBopa aHanusupyemoii npobel ¢ gobaskoit AC kobanbTa, nonyda-
10T 3Ha4eHue /o.

11.1.2 BblYnMCNAOT MACCOBYIO KOHLEHTpaumio kobanbTta (Xj, Mr/p,M3) B
npo6e no ¢opmyne (1):

l,-C, .-V
Xl — Il ;C VAC ’ )
2 £ ° npob

roe; X; - copepxanue kobanbTa B aHanuaupyemoil npo6e, mr/am>;

Cuc - koHueHTpaumsa AC koGanbTa, U3 KOTopoil aenaetcs aobaeka kK
aHanuaupyemoii npobe, Mr/am>;

Vi - 06bemM go6askn AC kobarnsTta, M.

Iy - BENMUMHA MaKcUMarnbHOrO aHOAHOro Toka kobanbTa B aHanusu-
pyemolii npoGe, A;

I, - BEMMYMHA MaKCUManbHOrO aHOAHOrO TOoKa kobanbTa B npobe ¢ Ao-
0aBkon AC, A;

Virpos - 06EM aHaNM3Npyemoii npobbl, cM°.

11.1.3 AHanoruyHble BbiMucnenua no 11.1.1 - 11.1.2 nposogar ana
BTOPOW NapannensHon aHanuampyemoi npobbl U ANs «XONOCTONY NPo6bI.

11.1.4 Ecnun B «X0NOCTOl» Npobe coaepxuTcs COU3MEPUMOE KOnuye-

CTBO OMNpeaenseMoro 3neMeHTa, ToO OLEHMBAIOT AeNCTBUTENbHOE coaepXKa-
Hue kobanbTa B Ka)Kaon U3 napannenbHbiX Npoob:
X/// = X1 - Xxon ;
X' = X2 = Xxon ;

11.2 [Ipoeepka npuemremMocmu pe3yyibmamoe uUsmMepeHull

11.2.1 TpoBepPAIOT NPMEMNEMOCTb MOSNYYEHHbIX pe3ynbTaToB naparn-
nenbHbIX onpeaeneHui. PacxoxaeHue mexay nonyvyeHHbIMU pesynbratamu
ABYX napansenbHbIX aHanM3aupyembix Npob He AOIMKHO NpeBbILAaTh Npeaena
NOBTOPAEMOCTU 1. 3HaYeHue npegena noBTOPAEMOCTU ANs ABYX pesynbTa-
TOB naparnnesnbHbIX ONpeaeneHunii NnpuBeaeHo B Tabnuue 4.
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Tabnuua 4 - lnanazoH U3MepeHui, 3Ha4YeHnss npeaenos NOBTOPSAEMO-
CTW NpU AOBEPUTENBHOW BEpoAaTHOCTU P=0,95

MNpeaen nosTo- Mpepen noeTo-
psaemocTtu (ans psemMocTu (ans
[nanasox onpeae- | ABYX pesynbTa- yeTblpex pe-
AnemeHT nAeMbIX KOHLieHTpa- | TOB napannenb- | 3ynbTaTos na-
umn, mr/am HbIX onpeaene- pannenbHbIX
HUNA), onpeaeneHun),
r 7 *
Ot10,2p803,0 — —
KoGanbt BKJ’IIg‘-I. 0,28 X 036- X

X - cpeaHee apudMETMYECKOE 3HAYEeHWe pPesynbTaToB napanmnenbHbIX
onpeaeneHnini MaccoBON KOHLEHTpaLun anemeHTa

Pe3ynbTaThl CUMTaOT NPUEMIEMbIMU NPU BbINMOMHEHUN YCIOBUS
|X'—X”|S7'. (2)
AGCOMIOTHOE 3HAYeHWe npeaena MoBTOPSEMOCTU PACCUUTLIBAETCS

Ans cpegHeapudMeTUyeckoro 3HayeHuss pesynbTaToB ABYX napannenbHbIX
onpeaeneHun

g X+X 3)
2
no dopmyne # =0,28- X . )

Mpw BBINONHEHMM YCNOBUSA (2) 3HaYeHne X MNPUHMMAETcA 3a Pesynb-
TaT U3MepEeHNA MacCcoBOIN KOHLEHTpaLumn kobansTta B npobe.

11.2.2 Mpu npeBbilleHMN nNpedena noBTOPAEMOCTU (r) HeoBxoaumo
JOMOSHUTENBHO MONYYUTbL €LUe ABa pe3ynbTaTa napannenbHbiX onpeaene-
HUIA. Ecnu npu atoM pasmax (Xpnax — X min) PE3YNbTATOB YETLIPEX NApanmesnb-

HbIX OMPEAENIEHMI PABEH UMM MeHbLUE Mpeaena nosTopsiemoctn 7 To B
KayecTBe OKOHYaTenbHOrO0 pesynbTaTa NPUHUMAIOT cpeaHee apudmeTude-
CKOE 3HauyeHue pe3ynbTaToB YeTbipex napannenbHbix onpeaeneHuii. 3Hade-

HUA npegena nosTopsemoctun (7 *) ANs YeTblpex pe3ynbTaTtoB napannenb-
HbIX ONpeaeneHnin npuBeaeHbl B Tabnuue 4.
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12 O®OPMIIEHWNE PE3Y/IbTATOB U3MEPEHUHA

12.1 PesynbTatbl M3MEPEHUI XPaHAT B NamMsATM KoMnbioTepa (Npu uc-
Nonb30BaHUN KOMMbIOTEPU3UPOBAHHOIO BOMLTAMMNEPOMETPUYECKOTO aHanu3a-
TOpa) unn oPopMAAIOT 3anuCbio B XXypHane. [pu 9TOM NPUBOAAT CBEAEHMUSA
06 aHanuaupyemoi npobe, yCrnoBusix M3MEpPEHUIA, AaTe NOnydYeHusi pesynbTa-
Ta u3mMepeHuin. 3anuch B XXypHane yaocToBepsieT nuuo, NpoBoAMBLIEE U3MeE-
peHus.

12.2 PesynbTar n3mepeHus (aHanu3a) B AOKYMEHTax, BblAaBaeMbliX fna-
6opaTopuen nNpeacTaBnsAoT B CreayloLwmx Buaax:

X+A , wriaw®, P=0,95,
unm
X £A, ,wram’, P=0,95, npu ycnosum A< A,

roe: X - pe3ynbTaT U3MEpEeHus, NOMYYeHHbI B COOTBETCTBUM C HACTOS-
UMM AOKYMEHTOM Ha METOAWKY BbINOSIHEHUSA U3MEPEHMUIA;
+ Aj — 3HAYEHUSA XapakTEPUCTUKM NOTPELUHOCTU pe3ynbTaToB M3Mepe-
HWIA, yCTAaHOBIEHHbIE NPY peanu3auun MeToanku nabopartopuu;
+ A — 3Ha4YeHUs XapakTepPUCTUKU MOTPELUHOCTM HACTOALLEN METOAUKU
BbIMOJIHEHUSI M3MEPEHMUI, KOTOPbIE PAaCCUUTLIBAIOTCA MO hopmy-
ne
A=001-0-X )
rae OTHOCUTENbHOE 3HayeHue nokasaTtens TOYHOCTU (XapakTepuCTUKM no-
rPEeLHOCTH - §) METOAUKU NPUBEAEHO B Tabnuue 1.

TpumevaHue: XapakTepuCTUKy NOTPELUHOCTU Pe3ynbTaToB M3MEpPEeHui npu
peanusauuM MeToAMKM B nabopaTopuum [OMyCKaeTCA ycTaHasnueaTb MO
¢opmyne

A, =0,84-A ®)
C NocneaywLmnM YTOYHEHMEM NO MEpe HaKonneHus uHdopmaummn B npouec-
Ce KOHTpOnsi CTaburbHOCTM pe3ynbTaToB M3MepeHuin no pasgenam 12.3 u
12.4 HacTOALLEr0 AOKYMEHTA.
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13 KOHTPOJTb KAYECTBA PE3Y/IbTATOB U3MEPEHUU P
PEAJIN3ALINN METOOWNKU B JIABOPATOPUN

13.1 Konmponb kayecmea pe3ynbmamose usMepeHull Npu peanu-
3auuu meToaukn B nabopaTopum npeaycMaTpuBaer:

- OnepaTUBHbI KOHTPONb NPOLUEAYpPbLl aHanu3a (Ha OCHOBE OLIEHKM No-
rPeLIHOCTN pe3ynbTaToB aHanu3a npu peanusauumu OTAeNbHO B3ATOW KOH-
TPOSbHON NPOLEAYPSI);

- KOHTPONb CTabUILHOCTM Pe3ynbTaTOB aHanu3a (Ha OCHOBE KOHTPONS
CTabMNbHOCTM CpeaHEeKBaApPaTMUYECKOr0 OTKIOHEHUS BHYTpunabopaTopHo
NPeunsMoHHOCTH, MOrpeLIHOCTU, CpedHeKBaapaTUYECKOro OTKITOHEHUS no-
BTOPSEMOCTH).

13.2 OnepamuseHbili KOHMPOJb Npouedypbi aHanu3a (ebiNnosnHe-
HUS usmMepeHull) npoeodsm:

- Npu BHEAPEHUN METOANKN BbINONMHEHUA M3MepeHMﬁ B naGopaTopvwl;

- Npu nosiBNeHUM HakTopoB, KOTOPblE€ MOrYT NOBMNUATL Ha cTabunb-
HOCTb npoLecca aHanu3a (HanpuMep, Npu CMeHe NapTuM peakTMBOB, MOCHe
pemMoHTa npubopa, Nnpu ANUTENBEHOM MPOMEXYTKE BPEMEHM MEXIy aHanu3a-
MU U T.4.).

OnepaTuBHbII KOHTPOIb NPOLIeYPbl aHanM3a NPOBOAUT CaM UCMOSTHU-
Tenb C LEnbiO NMPOBEPKM ero roTOBHOCTM K MpOBeAeHuio aHanu3a paboumx
npo6.

OnepaTtuBHbIA KOHTPONb Npoueaypbl aHanusa nposoaAar no MU 2335-
2003 [12] unu No NpUNOoXeHUto A HaCTOALLIErO AOKYMEHTA HA METOAMKY.

13.3 OaHont U3 copM KoHmMponsa cmabunbHOCMU pe3ynbimamos
aHanu3sa fIBNSETCA KOHTPOSb CTabUNbHOCTU pe3ynbTaToOB aHanusa B npeje-
nax nabopaTopum ¢ UCNONb30BAHUEM KOHTPOMbHLIX KApT, peanu3yemsbii

- MyTEM KOHTPONs W noanepxaHusa Ha TpeOyeMOM ypOBHE MOrpeLuHo-
CTU PEe3ynbTaToB U3MEPEHUN;

- MNyTEeM KOHTPONs U noaaepxaHus Ha TpebyeMoM ypoBHE BHyTpuna-
60paTopHOI NPELU3NOHHOCTH;

- MyTEM KOHTPONSs U noaaep>aHus Ha TpebyemMoM ypoBHE NoBTOpsie-
MOCTU pe3ynbTaToB napannenbHbIX onpeaeneHui.

13.4 Tlpoueaypbl U NEPUOAUYHOCTb KOHTPONS TOYHOCTU (KOHTPORS
CTabMNbLHOCTM) MONyYaeMbix pPe3ynbTaToB M3MEpeHuii B npeaenax nabopa-
TOpUK MPOBOASAT C y4eToM TpeboBaHuin pasgena 6 FTOCT P UCO 5725-6 unu
no MM 2335-2003.
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OTBETCTBEHHOCTb 3@ OpraHW3aLuio NPOBEAEHUS KOHTPOIS CTabunbHO-
CTU pe3ynbTaTOB aHanu3a BO3NaraloT Ha NUUO, OTBETCTBEHHOE 3a CUCTEMY
kayecTtsa B naboparopumn.

13.5 MNepuognM4HOCTb KOHTPONSA UCMOSHUTENEM NPOLEAYpPbl BbIMNOSHE-
HUS U3MEPEHUIA, @ TaKkke peanuayemMble NPoLeaypbl KOHTPONSt CTaBUIbHOCTK
pe3ynbTaToB BbINOMHAEMbIX UBMEPEHUI PErMaMeHTUPYIOT B PykoBoACTBE MO
KayecTBy naboparopum.

14 [TPOBEPKA ITPUEMJITIEMOCTHU PE3YJIbTATOB U3MEPEHWA
4714 4BYX JIABOPATOPUA

14.1 lNMpoBepKky NPUEMIIEMOCTU Pe3ynNbTaTOB U3MEPEHWUIA, NONYYEHHbIX
B YCINOBUAX BOCMNPOU3BOAUMOCTU (B ABYX nabopatopusix, m=2), NpoBOAsT C
yyeTom TpeboaHuit 5.3.2.1 TOCT P NCO 5725-6 no oTHOLLIEHMIO K npeaeny
BOCNPOM3BOAUMOCTHU, NMPUBEAEHHOMY B Tabnuue 5, unm K KpUTUYECKON pas-
HOCTW ANns ABYX CpeaHeapudMeTU4eckux pesynbTaToB U3MEPEHWU B COOT-
BeTcTBun € 5.3.2.2 TOCT P UCO 5725-6.

PacxoxaeHue mexay pesynbTatamMu U3MEepPEHUN, NONMyYeHHbIX B ABYX
nabopaTtopusix, He AOMMKHO NpeBbILLATL Npeaena BOCNPOU3BOAUMOCTH.

Mpu BbINONHEHMKU 3TOrO YCroBusi nNpueMnembl oba pesynbtara uame-
PEHUIA, U B KAYECTBE OKOHYATENbHOrO0 MOXET BbITb MCMONL30BAHO KX 0bLlee
cpegHee 3HayeHue. 3HavyeHus npegena BOCNPOU3BOAMMOCTU MpUBEAEHbI B
Tabnuue 5.

Mpu npeBbILLEHUN Npeaerna BOCNPOU3BOAUMOCTU MOTYT ObiTb UCMOSb-

30BaHbl METObl OLEHKU NPUEMIIEMOCTU PE3ynbTaTtoB U3MEPEHUN COrnacHo
paspena 5 FTOCT P UCO 5725-6.

Tabnuua 5 - luana3oH namepeHuin, 3Ha4eHnsa npeaena BOCNpoM3BOAMMOCTU
npu 4OBEpUTENLHOW BepoaTHocTM P=0,95

[uana3oH onpege- Mpezen BOCNPOU3BOAUMOCTH
anemeHT NAEMbIX KOHLEHTPa- | (Ans ABYX Pe3yrnbTaTos 3Mepe-
Lmni, Mr/am Hui), R
KoGanbT oT 0,2 00 3,0 BKMIOY. 0,50 - X

X - cpeaHee apuMeTUHeckoe 3HaveHue pes3ynbLTaToB aHanusa, nony-
YeHHbIX B ABYX nabopartopusix

14.2 PaspelueHne npoTUBOpEUmii Mexay pesynbTataMmu aByx nabo-
patopuii npoBoaAT B cootBeTcTBUM € 5.3.3 TOCT P UCO 5725-6.
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TNPUTIOXXEHUE A

AJIFTOPUTMbI ONTEPATUBHOI'O KOHTPOJIA MNPOLELYPbI
AHAJIN3A

A.1 O6buwue nonoxeHus

A.1.1 OnepaTtuBHbLIN KOHTPOMb NPOLEAYPbl aHanu3a OCyLeCTBNAeT
HEenocpeaCTBEHHO UCMOMHUTENb HA OCHOBE WMHAOPMaLMKU, MONy4aeMon npu
peanusauuu OTAEnNbHO B3ATOW KOHTPONBLHON MpoLeaypbl C UCMONb30BaAHMEM
CpeaCcTB KOHTPONS.

A.1.2 Ponb cpeacTtB KOHTPONS BbIMNOMHSAIOT:

- 06pasubl Ana koHTpons (AC no MA 2334-2002 [13));

- paboune npobbl C N3BECTHON A06ABKON ONpeaenAemMoro aieMeHTa;
- paboune npobbl CTAOUNLHOrO COCTaBAa.

A.1.3 Cxema onepaTMBHOrO KOHTPONA Mpoueaypbl aHanusa npeay-
cMaTpuBaeT:

- peanu3auuio KOHTPOMbHOW NPOLEeaypbI;

- pacyeT pesyrnbTaTta KOHTPONbHOW NPoLUeaypsl;

- pacyeT HOpMaTuBa KOHTPONS;

- CpaBHEHMe pesynbTaTta KOHTPOSLHOW npoueaypbl C HOPMaTUBOM KOH-
Tpons;

- MPUHATHE PELUEHUS MO pe3ynbTaTaM KOHTPOIS.

A.2 Anzopumm onepamueHO20 KOHMPOJIsl NoemopseMocmu pe-
3yNbmamoe KOHMPOJlbHbIX U3MePeHUll
A.2.1 MonyyaioT ABa pe3ynbTata napannenbHblX onpeaenexunii nobo-
ro cpeacrtea KoHTpons (no A.1.2).
A.2.2 PeanusyloT cxemy KOHTpons nostopsieMocTu (no A.1.3), nony4as
ABa pes3ynbTata napannenbHbiX onpeaeneHvui. PesynbTaT KOHTPOMbLHON
npoueaypbl paBeH
le =| X = X,|- (A1)
HopmaTuB KOHTPOMS MOBTOPSEMOCTU pPaBeH Npeaeny noBTOPSEMOCTU
I Npu N=2, 3Ha4YeHune KOTOPOro NpuBeaeHo B Tabnuue 4.
MpoBepstoT ycnosue
re <r. (A.2)

A.2.3 Ecnun ycnosue (A.2) BbINOMHAETCA, TO pacCYUMTLIBAIOT pe3ynbTaT
KOHTPONbHON MpOLEAypbl aHanu3a Kak cpegHee apudmeTunyeckoe U3 pe-
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3yNbTaTOB [ABYX NapannesbHbIX OnpeaeneHui.
Ecnn 7, > I, TO AenaloT NOBTOPHYIO KOHTPOILHYIO NpoLieaypy, nosny-

Yasi 3aHOBO [Ba pe3ynbTaTa napannenbHbIX onpeaeneHuil.

Mpu NOBTOPHOM MPEBLILIEHUM MNpedenia MOBTOPSIEMOCTW Npoueaypy
aHanusa npexkpaLlatoT U BbIACHSAIOT NPUYMHBI, MPUBOASALUME K HEYAOBIETBO-
pUTENBHBLIM pesynbTaTaM.

A.3 Anzopumm onepamueH020 KOHMPONS NPoyedypbl aHanus3a 6
ycnoeusax eHympunabopamopHoU npeyusuoHHocCmu

A.3.1 Ob6pasuamn Ana BbINOSIHEHUS AAHHOW MNpoUEAypbl ABMSAOTCA
cpeactBa KoHTponsi no A.1.2. O6bem 0TOOpaHHOW Npobbl ANs KOHTPOns
[IOMDKEH COOTBETCTBOBATb YABOEHHOMY 00beMy, He0OXoaAUMOMY Ans NpoBe-
AeHust namepeHnin. OTobpaHHbIn 00bEeM AEnsT Ha ABE YaCTW U aHaNU3NUPYIOT
B COOTBETCTBUMU C TPEOGOBAHUAMM HACTOALLEro CTaHaapTa B YCMOBUAX BHYT-
punabopaTopHOW MPELMU3UOHHOCTM UMM Pa3NUYHBIMKU OnepaTopamu, Unu B
pasnuyHoe BpeMSl, UK C UCNONb30BaHWEM Pa3nUYHbIX CPEACTB U3MEPEHUN U
T.4., Npu coBnIOAEHUN YCIOBUIA M CPOKOB XpaHeHusi npob.

MonyyaloT COOTBETCTBEHHO X n X, .

A.3.2 PaccunTbIBaKOT pe3ynbTaT KOHTPOSbHOW Npoueaypbl
R,ru( :|X1 _X2|' (A3)

PaccunTblBalOT UM yCTaHABNMUBAKOT HOPMATUB KOHTPONS BHYTpUna-
BopaTopHOI NPELU3NOHHOCTH

R,=0.84-R=0,42-X , (A.4)

rae R — 3HayeHue npegena BOCNPOU3BOAUMOCTM, MPUBEAEHHOE B Tabnuue 5,

X - cpenHee apuPMETUHECKOE 3HAYEHME PE3YNbTATOB, NOSYYEHHbLIX B
YCINOBUAX BHYTpUNabopaTopHON (NPOMEXYTOYHOW) NPELIM3UOHHOCTH.

A.3.3 PesynbTaTtbl, MONy4YeHHbIE B YCINOBUSAX BHYTPUNIAO0OPaTOPHOW
npeLmuanoHHocTu (X, X, ), cMTaIoT y0BNETBOPUTENLHLIMU MPY YCHIOBUM

Ry <R;. (A.5)

A.3.4 TMpu BbiNnonHeHun ycnoeus (A.5) obuiee cpeaHee apudmMeTmye-

ckoe X npeacTaBnsioT B KAYECTBE pe3ynbTara KOHTPOSIbHOW Npoueaypsl.
Mpwn HeBbINONHEHUN ycroBus (A.5) M3MepPEHUs NOBTOPSIIOT.
Mpu NOBTOPHOM HEBBLIMOMHEHNUA YCNOBUA (A.5) BLIACHAIOT MPUYUHBI,
NpuBOASILLME K HEYAOBIETBOPUTENBHBIM Pe3ynbTaTaM, 1 YCTPAHAOT UX.
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A.4 Anzopumm KoHMpPosa Npoyedypbi 8bINONIHEHUS USMepPeHuUll ¢
ucnonb3o08aHuemM memoda 0o6aeok

A.4.1 KoHTponb ucnonHuTENneM npoueaypbl BbINOMHEHUS U3MEPEHUI
nNpoBOASAT MNyTEM CpaBHEHWS pe3ynbTata OTAENbHO B3ATOW KOHTPONbHOM
npoueaypsl Kk ¢ HopmaTtusom KOHTpona Ka.

A.4.2 PesynbTaT KOHTPONbHOW npoueaypsl Kk paccunTeiBatoT no op-
myrne:

K, :‘Y/ -X-C|, rae (A.6)

—

X . pe3ynbTaT KOHTPOMbHOIO U3MEPEHUSs MaCCOBOW KOHLEHTpauuu
anemMeHTa B npobe ¢ M3BECTHON A0BaBKOW — cpeaHee apudmeTmyeckoe AByx
pesynbTaToB napasnnenbHbiX onpeaeneHnin, pacxoXaeHne Mexay KoTopbiMu
HE NpPEeBbILLAET Npeaena NoBTOPSAEMOCTH 1. 3HaYEHME r NpUBeAEHO B Tabnu-
ue 4.

X' . pesynbTaT KOHTPOMLHOIO M3MEPEHWUS MacCOBOW KOHLIEHTPaLmm
anemeHTa B npobe 6e3 fobaBku - cpeaHee apudMeTuyeckoe AByX pesynbTa-
TOB MapannenbHbiX ONpeaeneHuii, pacxoxgeHne Mexay KOTOpbIMU He npe-
BbILLAET npeaena noBToOPAEMOCTH I;

C - BenuunHa gobasku.

MpumeyaHue. BenuunHa poGaBkM AOmMKHA cocTaensTb OT 50 A0
150 % OT MaccoBoOWi KOHLIEHTPaLMK aneMeHTa B npobe 6e3 nobaBku.
u

A.4.3 Hopmatus onepaTtuBHOro koHTponsi Ka paccuutbiatot no ¢op-
myne

2
K =y Ao+ A~ :
X = roe (A7)

A_ A_
XX — 3HayeHUs XapaKTepUCTUKU MOFPELLUHOCTU Pes3ynbTaToB
M3MEPEHUIA, YCTAHOBMEHHbIE B nabopaTopuu npu peanusaumm MeTOAUKM,
COOTBETCTBYIOLLME MACCOBOW KOHLIEHTpaLuu aneMeHTa B npobe 6e3 gobasku
1 B npobe ¢ 106aBKON COOTBETCTBEHHO.

Mpu ycTaHOBNEHUM Ap MOXHO MCMOSIb30BaTb NpPUMEYaHue B pasgene
11.2 HacToALWero AOKyMeHTa.

A.4.4 KayecTBO KOHTPOJSIbHON Npoueaypbl NPU3HAIOT YA0BMETBOPK-
TenbHbIM, NPU BLIMNOSIHEHUM YCIOBUS:
Kk < Ka. (A.8)
MNpu HeBbiNnONHEHUK ycnoeusa (A.8) aKCNEePUMEHT NOBTOPSIOT.
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Mpu NOBTOPHOM HEBbLINOMHEHUN YCNOBUA (A.8) BbIACHAKOT MPUYUHBI,
NPUBOAALLME K HEYA0BNETBOPUTENbHBLIM pedynbTaram.

A.5 Aneopumm onepamueHO20 KOHMPOIS NPoyedypbl bINOJIHE-
HUS usmMepeHull ¢ ucnosb3oeaHueM obpasyoe Ons KOHMpons

A.5.1 Obpasuamu ansa KOHTpons siBNATCA paboune npobbl aHanNU3u-
pyemoro o6bekTa ¢ OTCYTCTBUEM AAHHOTO dNIEMEHTa UMM Marnow KOHLEHTpa-
uMen aneMeHTa, B KOTOpble BBeJEeHa TOYHAs KOHLUEHTpauus UCKOMOTO ane-
MeHTa (aTTecTtoBaHHaa xapaktepuctuka — C). OnemeHT KoHueHTpauumn C
BBOAAT B Npoby A0 cTagun npobonoaroTOBKM.

A.5.2 AnroputMm NpoBeAEHUst KOHTPONSi TOYHOCTU C NMPUMEHEHUEM 06-
pasuUoB AnA KOHTPOMS COCTOUT B CPAaBHEHMU pe3ynbTaTa KOHTPONbHON npoLe-
aypbl Ky, paBHOro pasHOCTU Mexay pe3ynbTaTOM KOHTPOMBHOTO U3MEpPEeHUs
aTTECTOBaHHOW XapakTepUCTukM B obpasue aAns KOHTponst — X u ero atrecro-
BaHHbIM 3Ha4eHuem — C, C HOPMaTMBOM OMEPATUBHOIO KOHTPOMNSA TOYHOCTU — K.

PesynbTaTt KOHTPONbLHOW Npoueaypbl paBeH

K, =|Y—C . (A9)
HopmaTus kOHTpONA To4HOCTM K paccunTbiBaloT No hopmyre:
K=An=084-A=029- X . (A.10)

A.5.3 TOYHOCTb KOHTPOMLHOIO U3MEPEHUSI NPU3HAIOT YAOBNETBOPUTESb-
HOW, ecnu:
Kk <K. (A11)

[Mpu HeBbINONHEHUN ycroBua (A.11) aKCnepuMeHT NOBTOPSIOT.

Mpu NOBTOPHOM HEBLINONHEHUM yCcnoBuA (A.11) BbIACHAOT NPUYUHBI,
NPUBOASALLME K HEYAOBNETBOPUTENbHLIM pesynbTaTtam [12].
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TPUTTIOXXEHUE B

BbIMNO/THEHWE U3MEPEHWA C UCIOJIb30BAHUEM
KOMIT/IEKCA BOJIbTAMITIEPOMETPUYECKOIO CTA

BbinonHeHue u3mepeHuli maccoeoll KOHUeHmpauyuu kKobanbma ¢ uc-
nonb3oeaHuemMm aHanuzamopa CTA Ha xJ10pulHo-aMMuadyHoM ¢hOHe C npu-
MEHEeHUeM UHEePMHO20 ea3a.

AHnanusaTtop CTA npeaBapuTenbHO roTOBAT k paboTe B COOTBETCTBUU
¢ «PykoBOACTBOM NONb30BATENA» HA AaHHbIW Npnbop.

B.1 [NTod2omoeka cmaKaH4YUKO8 U 351eKkmpodoe

MoaroToBKY CTakaHYMKOB U 3NIEKTPOAOB MPOBOAAT B COOTBETCTBUU C
pasgenom 9,2; 9,3 HaCTOALLEro AOKYMEeHTa.

bB.2 [Tposepka cmakaH4YuUK08, pacmeopa (hOHO8020 IJIeKMPOou-
ma u 3nekmpodoe Ha Yucmomy npu onpedeneHuU Macco8oll KOHUeH-
mpauyuu kobanbma
B.2.1 U3 komaHabl «BbIBOP» 3arpyxatot dainn « CONA» co cneayto-
LUMMK NapaMeTpamm Tpaccebl:

HAdeliku 1-Bkn. 2 — Bkn. 3 - Bk Tun pasBepTKn
OTansl Bpema | lMoTen- YOO [a3 Mew. | Ctynenvatas
uvan
1. MNoagroToBka 200 ¢ 0,05 Bbikn . Bkn. Bkn. |Llar -4
pacTBopa Amnnutyga -0
2. OBpaboTka 20 ¢ 0,05 Boikn. | Bkn. | Bkn. |3ajepxka1-5
pactBopa 3a,qep>KKa 2-0
3. O6paboTka Oc Boikn. | Bkn. | Bkn. |3anonHedue -0
arekTpoaa Lukn Mc 1: 0.00 Morexywan-0,0
0 2:0.00 I pes
4_OuncTka 30c 0,05 | Boin. | Brn. | Bkn. | [Padukpass.
anekTposa
5. Hakonnenue 120 ¢ -1,3 BbIkn. Bkn. Bkn.
6. YcnokoeHue 5¢ -1,0 OTKNHOYEHO
7. Pa3sBepTka Cro- 0,05 OTKntoYeHO
pocTb
30 mB/c
Yueno umknos —5 CnnaiiH-pasmeTka
MHoxuTenb - 1- 1070 Linknuyeckasi—Bbikn. Buikn.
MpoussogHasa — Belkn. PeBepc — Bbikn. BblnTaHne ®OHa
WHBepcust — Boikn. 0%.
Ddunetp — 20

[unanasoHbl noucka NuKoB 3MeMeHTOB:
SOnemeHT Co
MoTeHuman 0,4
30Ha [+/- MB] 70
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B.2.2 YcTaHaBnuMBaloT 9nekTpoAbl B COOTBETCTBUMMN CO CXEMOW Ha aHanu-
3aTope; ycTaHaBNMBalOT TPyOOUKM ANA noJaym rasa.

B.2.3 B noaroToBsieHHbIE KBAPLEBbIE CTAKAHYUKU C NOMOLLILIO MUNETKN
BHOCST 10,0 cM® pactsopa (pOHOBOr0 anekTponuTa.

B.2.4 CtakaHuuku C pacTBOPOM (POHOBOrO 3MEKTPONUTA NOMELLAIT B
AYEliKy, ONYyCKaKOT ANEKTpOoAbl M 3anyckaloT komanay " ®OH", HaxuMasa KoMaH-
ay «MYCK» (cm. «PykoBoacTBo nonb3osatensy komaHga ®OH).

B.2.5 CHumatot 3 - 5 BonbTamneporpamm, npoBoaAaT ux obpabortky (yaa-
neHne «sbinagawowmxy Kpueblx, «YCPEOHEHWE» cornacHo «PykoBoacTtsa
nosnb3oBaTensy).

B.2.6 Mpu HanMuum Ha NONYYEHHON YCPEAHEHHON BONbTaMNEPHOW Kpu-
BOW MuKa OnpeaensieMoro anemeHTa BbicoTon Gonee 0,1 MKA cogepxumoe
CTaKaHYMKOB BbISIMBAIOT, OTMbIBAIOT CTAKAHUYMKMN W SNEKTPOAbI, YTOObI B YUCTOM
hoHe oTcyTCcTBOBAN NUK KoBanbTa (Mnm Obin meHee 0,1 MKA).

B.3 lposepka pabombi 2paghumoenix 371eKmpodoe o KOoH-
mponbsHoll npobe

B.3.1 MNpoBOAAT NPOBEPKY CTaKaHYMKOB, pacTBopa (POHOBOIO 3MEKTPO-
niTa u anekTpoaos Ha yucToTy no B.1 npunoxenus b. MNocne nposeaeHus ms-
MepeHuii pacTBop POHOBOIO AMEKTPONUTA U3 CTaKaHUYMKOB HE BbINUBAIOT.

B.3.2 B crakaH4ukm C pacTBOPOM (DOHOBOFO 3JSIEKTPOSIMTA BHOCAT MO
0,02 cM® AC koBarbTa KoHLEeHTpauum 10,0 mr/am’.

Mony4YeHHbI PacTBOP ABNSETCS KOHTPONbHOW NPOBOO C MacCoBOMN KOH-
LeHTpaumen kobanbTa 0,2 mr/am® npu o6beme npobbl 1,0 cm®.

B.3.3 3anyckaior komanay «MPOBA» (cM. «PykoBOACTBO MONb3oBaTe-
nay» komanga MPOBA). B TPACCE ycraHaenuealoT Bpemsi NOArOTOBKU pac-
TBOpa 0 c. 3anyckator komaHgy «MYCK». CHumaioT no 3 — 5 Bonbramnepo-
rpamm, npoBOAAT uX 00paboTKy (yaaneHue «BbIMAJaOWMX»  KPUBbIX,
«YCPEOHEHUWE» cornacHo «PykoBoACTBa NOsb30BaTeNs»).

B.3.2.4 3anyckatotr komaHay «JOBABKAy.

B.3.2.5 3anonnstor Tabnuyy «KOJIMYECTBO», Hanpumep:

Macca HaBecku 0,00[r]

O6bem npobkl 1,00 [om’ ]

O6beM MUHepanusara 1,00 [cm’]

OBbem anuKeoThl 1,00 [om’]
OOBABKA

3nemMeHT O6bem gobasku AC KOHU,eHTpaL%MH AC
[ oM’ ] [ mr/gm™]
Co 0,02 10.0
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BHocAT ¢ nomoLupio nuneTku unm gosaropa AC kobanbTa ¢ Takumu e
napamMeTpaMu B KaXaylo S4eiKy 1 3anyckatoT u3mepeHue no gobaeke, HaxaB
«MYCKp».

CHumatot no 3 — 5 BonbTamneporpamm, NpoBoasaT ux o6paboTky (yaa-
neHue «sbinagawowmx» Kpusblx, «YCPEOHEHWE» cornacHo «PykoBoactea
nonb3oBatensy). MonyyaroT 3Ha4eHUs MaCCOBbLIX KOHLEHTpaumii kobanbTa ans
KaXKOON sYeikun, KoTopble cMOTPAT B Tabnuue « COOEPXXAHUE».

Ecnu pacxoxgeHus Mexay MonydyeHHbIMW W BBEAEHHBIMU KOHLIEHTpa-
uusamu He npesblwatoT 15 %, PM3 cuntaioT npurogHbiMu K pabote. B npotus-
HOM criy4ae npoeepky no b.2 npunoxeHus b noeTopsIOT eLe pas.

B.4 lMpoeedeHue usmepeHull Nnpu onpedesieHUU Maccoeoll KOH-
uenmpauuu kobanbma

OJHOBPEMEHHO MPOBOAAT aHanu3 ABYX napansnensHbiX U OAHON pe-
3€pPBHON (UNN «XONOCTON») NPOOLI B TPEX CTakaHYMKax.

B.4.1 CrtakaH4uku ¢ npoBoii, NpUMroToBneHHble no 9.5.1 nomeLatot B
6roK 3NEeKTPOXUMMUYECKUX SHEEK, ONYCKAKOT ANEKTPOADI.

B.4.2 3anyckatot komangy «MPOBA» (cM. «PykoBOACTBO nonb3oBare-
na» komaHga NMPOBA). B Tpacce ycTtaHasnuBalOoT BpeMs NOArOTOBKU pac-
TBOpa 200 c. 3anyckatot komaHay «MYCKy.

B pesynbTate BbINOMHEHUA CEPUM U3MEPEHWUI HA 9KPAHE AOMKHO ObITb
no 3 - 5 BONbTaMNeporpamMmm B KaXaoM U3 OKOH BblBOAA, COOTBETCTBYIOLLUM
ayenkam 1, 2, 3. HeBocnpou3soaMMble BONbTaMMNEPOrpaMMbl UCKMOYAIOT,
OCTaBLUMECS YCPEAHSIIOT.

B5.4.3. 3anyckatotr komaHgy «[OBABKA» (cM. «PykoBOACTBO nonb3o-
Batensa» komaHga JOBABKA)

B.4.4. 3anonnsior Tabnuuy «<KOJIMHYECTBO», HanpuMmep:

Macca HaBecku 0,00[r]

O6bem npobbl 1.0[cm’]

O6vem MuHepanusaTa 5.0[cm’]

O6bLEeM anuKBOThI 50[cm’]
OOBABKA

AnemeHT O6bem ,qo63aBKV| AC KOHLl,eHTpaLgVIﬂ AC
[em’] [ mr/gm” ]
Co 0,05 10,0

BHocAT nob6asky AC kobarnbTa ¢ TakuMu XKe napaMmeTpamu B KaXKaylo
SIYENKY U 3anyckaloT uamepeHue no gobaeke, Haxas "MYCK".
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MonyyeHHble BosibTamMneporpaMmbl 00pabaTbiBalOT Tak e, Kak npu
nzMepeHun npobbl no B.4.2 npunoxexnus b unu no «PykoBOACTBY NONb30Ba-
Tenay.

B pesynbTate nonyyaloT TpU 3HaY€HUS KOHUEHTpauuu kobanbta (ka-
XOOe 3Ha4YeHuWe Ans COOTBETCTBYIOLLEN napannensHoi npobbl), KOTOpbIe
cmoTpAaT B Tabnuue «COOEPXXAHUE» un 3aHocsT B «APXUB» (cMm. «PykoBo-
[ACTBO MONb30BaTeNsy).

B.4.5 Mocne npoBeaeHWs U3MEPEHUI 3NEKTPOAbI OMONAacKUBaOT Ou-
AUCTUNNUPOBAHHOW BOAON, CTAKAHYMKM MPOMBIBAIOT N0 9.2 METOAUKM.

0033 MR

Pucyrok 2. Bonsmamnepozpamma U3MePeHUS Macco8oll KOHUEH-
mpauyuu kobasibma e ¢hoHosomM aniekmponume (1), 6 npobe (2) u 8 npobe ¢
dobaskoli AC (3)
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TNPUJIOXKEHUWE B
(NHdpopMauuoHHoe )

Bubnuorpadus

TY 4215-000-11696625-95 Ycrpoiicteo MY-43. TexHuyeckue yc-
nosus

TY 25-74.24.021-86 Camonucey MNMOA-1. TexHu4eckue ycnosus
TY 25-04-1696-75 BonbTMETP LU poBON. TEXHUYECKUE YCNOBUS

TY 4215-001-20694097-98 KoMnnekc aHanuMTU4eckuini BOnbTamne-
pomeTpuyecknin CTA. TexHu4eckue ycrnosua

TY 64-1-3329-81 [lo3aTop NUNETOYHbIA. TEXHUYECKME YCNOBUSA
TY 64-1.973-76 Lnunupl TUreneHble. TEXHUYECKNE YCNOBUS

TY 25-1173.103-84 Annapat ans GuancTunnsaumMmn Boabl. TeXHUYe-
CKWE yCroBus

TY 6-09-3678-74 Kanusa xnopua oc.4. TexHU4ecKkue ycrnosus
TY 6-09-4263-76 XnopocopmMm CTabunmanpoBaHHbIn. TeXHUYECKUE
yCrnoBus

TY 6-09-2502-77 Boaa GuauctunnmpoBaHHaa. TexHuyeckne ycrno-
BUSA

TY 2642-008-11764404-99 Bbymara uHAMKaTopHas yHUBEpcanb-
Has. TexHU4Yeckue ycrosus.

MW 2335-2003 Pekomenaaumsi. FCW. BHYTPEHHUI KOHTPOMb Ka-
YECTBA PE3ynbTaToOB KONMYECTBEHHOIO XMMUMYECKOr0 aHanu3a

(13]

MW 2334-2002 PekomeHpauusi. TCU. Cmecu atTecToBaHHbIE.
O6wue TpeboBaHus k pazpaboTke
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TOMCKMA NOAWTEXHMYECKNA YHUBEpPCUTEeT
oupma "Texwoananut A1a.” p—
e wmeu, Py

\\\‘-
- K Ter 9,
Py
2 N - [ .
Fas ﬂr?’#j 3 L

-z -—--—_ﬂm ‘. 5 - — —
T I caiarm AL T . " 1995r.

“orfiACOBAHO
3ap. oTaenoMm
etTpongprud TNY

Pyzaes E.H.
19947 .

CBMAETEALCTBO N 08 —4%/030

O ME@TPoAOrM4eCckKOn aTTeCcTaluMn MeToAuKU
KOANMECTEREHHONG XUMHMYECKOro aHaausa npo6
ANKOMFONBHEX HANMUTKOE Ha CcOoAepxaHne MuKpo-
KONMMYECTE KNBANbTA METOAOM MHBEPCUOHHOR

BEONTamnepoMeTpun

B npouecce METpoOAOruYecKON ATTEeCTAUMM METOAUKKA KOAHYECTBEHHOro
XMMUYECKOrO aHANUZa NPOE ANKOrONbLHMX HANMTKOER HA COASPXAHME MUKRPO-
KONUYECTE KOBaNbTa YCTAHOBNEHM CNEAyHEUE OHAYEHWA XAPaKTEepPUCTUK no-

FPewHoCTH (U e e COCTABNANUMX) W BHAHEeHWS HOPMATUBOE GNepPaTHUEHOro
KOKTPONA !

1. NpMnvcaHHee XapakTepUMCTHUEW NOrpelHOCcTH (M €@ COCTABRNAKEWX)
PE3YNLTATOEB ONPEAGACHMA COAEPXAHUMA KOBAALTA B ANKOrOABHMYX HaANWUT-—
Kax M™MEeTOAOM HWHEEPCHMOMHOW EOAbBTAMNEepoOMeTpPHH 3

- ——— v au

XapakrTeprucTHuEm llnanasoH onpeaennseMsix Bua 2aBucuMOCTEil 3HaYEHMH
norpewHocTn (u cofepxaHuin kKodanera, XapakTepUucTUK norpew—
ee CcocTarifAwvLne) M/ am3E nan r/er HOCTU (W S8 COCTAENRW—

WMXx) OT coaAepXanun
(Xy Mr/pmM3 wnn r/xrd
KoBaaeta B Npoée

0,2. L] I3’0
Nokasarens CxXo~

ammocTu — G¥ex. 1Gex = 1,152%1aX - 1,152
Nokazarene BOCNpoy .

uapoanmoctu — G (A 1gG%A) = 1,333*1gX - 0,842
Noxagartens npa-

BMABHOCTH - A ¢ 1gAc = 0,845x1gX - 0,744

Nokagarens TOM™-
HOCTU — A

")
>
"

1 ,339%1gX - 0,503

——— — G o — — —— — - " T it
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2. Bnaw 33aBUCHMOCTEA 3HAYEHWHE HOPMATUEOE ONEPaTUBHOND KOHTPONA
CAOAMMOCTH, BOCHPOUSBOAMMOCTH H TOYHGCTM (B COOTBETCTEMM C NPUHATOM
CHCTEMOH  KOHTPOAR ) NPW ORNpeaenEHUM CoOAe@pPXaHWA  KoGaNeTa B npogax
ANKOrONGHHX HANUTKOE METOAOM MHBEPLMOHHOW BOARTAMNEPOMETPUM, npuee~
ASHEH HWRe @

RS L D R T P PI PHR BN Pty i i o e ot S bl D b e A S P PO WV} N W e e - — - — - =

Jne—- HopMmaTHE onepatub— [lManasoH onpegenseMux BwaMm 3aBucumocTen SHa-
MEHT HOMO KOHTROAR COAEPXAHMA SNEeMeHTA, YEHMH HOPMATHUBOBE KOWT—
Mr/AME uAan r/Er .POAR OT COAERXAaHMWA
(X, mr/amM3 wau r/kr)
koBanbta B npote

S T U YOS . T W W bt —ne e — — - P el ot b e enn

Co HopMATHE KOWTROAR
cxoanmMocTn — d 0,2...3,0 lgd = 1,152#1gX
npu F = ©,95
HopMaTHE KOMTPONR :
BOCNPOHSBOAUMOCTH — lgbh = 1,333%1gX - 0,400
D npu P = Q,95
HOpPMATHE KOHTPOARA

0,710

TOoMHOCTH — K npwu 1gk = 1,339%1g% - 0,503
P = 0,35

HopMarTus KOHTpoARA

ToHHOCTH — K1 npu lgkl = 1,150%1gX -~ 0,283
F o= 0,90
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PA3PABOTYUKN:

QunuykuHa O.I, - Hay4HbIW COTPYAHUK NpobnemHon nabopaTopum MuK-
ponpumecein TOMCKOrO NOSIMTEXHUYECKOTO YHUBEPCUTETA;

CnenyeHko I'.b. - K.X.H., CTApLUMIA HAY4YHbIA COTPYAHUK, 3aB.nab. MUKPO-
npumecein TOMCKOro NOfIMTEXHUYECKOrO YHUBEPCUTETA;

Mukyna H.I1. - poueHTt kad. PXTC TOMCKOro NOAUTEXHUYECKOTO YHU-
BepcuteTa, akcnepr-ayautop CuCTeMbl akkpeautauuu
aHanuTu4eckux nabopatopui,

MopdeuHoea H.M. - k.X.H., 3aB.nabopaTopuen aHanusa nuLLEBbIX Npo-
aykroB TLICM.

000 «BHeOpeHYecKkasi Hay4YHO-Npou3e8odcmeeHHas
pupma «FOMX»
(382-2)563-860, 563-572,
microlab@tpu.ru, www.isrd.tpu.ru\microlab
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