00O «BHedpeHYeckas
Hay4Ho-npou3eodcmeeHHas
¢pupma «FOMX»

Memoduka eHeceHa & MocydapcmeeHHbild Peecmp memoduk ebinos-
HeHus1 U3MepeHUl, MpuMeHseMbIx 8 cghepax pacnpocmpaHeHus 2ocydapem-
8EHHO20 MeMpPOJI02u4eCcK020 KOHMPOons U Had3opa

®P.1.31.2004.01115

MYy 08-47/157

(no peecmpy akkpedumoeaHHOU Memponoau4eckoli cryX6bi)

Mosnoko u Mosno4HbIe npodyKmebl.
UHeepcuoHHO-e0s1IbMamMnepomMempuYyecKull
mMemod usMepeHusi Maccoeol
KOoHYeHmpayuu kobanbma

e3ameH MY 08-47/036

Tomck


http://www.kruzhevo-len.ru/krasivye-sharfy.html




TOMCKWUIA MOAUTEXHUYECKUA YHUBEPCUTET
BHEAPEHYECKAS HAYYHO-NPOU3BOACTBEHHAA ®UPMA “IOMX”

AKKPERUTOBAHHAA METPONMOIMMYECKASR CNYXKBA TNy
(aTTecrat o6 akkpeanTauuu Ne POCC RU 01.00143-03 o1 24.12.01)

CBUAETENBLCTBO O5 ATTECTALIUA MBU

Ne 08-47/157
(Bsamer 08-47/036)

MeToanka BLINONHEHWSI U3MEPEHW A MACCOBOW KOHLIEHTPaUNK PTYTH METOAOM WH-
BEPCUOHHOW BONLTAMMEPOMETPUK, paspaboTaHHas B TOMCKOM NOMMTEXHUMECKOM YHU-
Bepcutete u OO0 «BHIM ® «IOMX» u pernameHTuposanHan 8 MY 08-47/157 (no peectpy
aKkpeaMTOBAHHON MeTponoriyeckoit cnyxbbi TOMCKOTO MNOSIUTEXHUHECKOTO yHUBepcuTe-

Ta)
MOJIOKO U MOJIOYHBLIE NMPOAYKThI.
UHBEPCUOHHO-BONIbTAMITEPOMETPHUYECKHA METO/

U3MEPEHMWSI MACCOBOW KOHLIEHTPALIMN KOBANBLTA
aTrectoBaHa B cooTBeTcTBuM ¢ FOCT P 8.563 (FTOCT 8.010).

ATTecTauus ocywecTsneHa no pesynsTatam TeopeTUHECKOro U IKCNePUMEHTANbHO-
ro uccnegosanuns MBU.

B peaynctate atrectaumm MBW ycrtaHoBneHo, 4T0 paHHas MBW cooteeTcTByeT
npeaeABNAeMLIM K HEil meTponorimdeckum Tpeboranusm u obnagaeT cnegylowumy oc-
HOBHBIMW METPONOTUYECKMMU XaPaKTEPUCTUKAMMK,

1 Avana3aoHbl UaMepeHni, OTHOCUTENbHLIE 3HaYEHUs NoKa3aTenei TOYHOCTH, NOBTOpAE-
MOCT/ ¥ BOCMIPOV3BOAUMOCTM METOANKM NPU JOBEPUTENLHOM BepoATHocTU P=0,95

Mokasatens no- | MokasaTens soc-
H BTOPAEMOCTM | NPOM3BOAMMOCTH ”0"33?*6“" TOu-
daUMeHoBa- _ (cpepHexsanpaTh- HOCTW (IPaHULIbI, B
Duana3oH onpegense- | (CpeAHexsanpamm-
"":ﬂce’;%?_ge' MbiX KOHLHTPALW, | 4ECKOS OTKTIOHEHM | HECKD® OTKNOHEHMe KOTOpbIX ”W:':‘
BOCNPOMSBOMMO- | MOTPeLHOCTY
anemeHTa MI/Kr unu mMr/gm nos'ropnae‘Mocm). ) ),
c,(JJ.% ct), ak(é].% 5.%
Kobanet |OT 0,7 no 3,0 skniou. 10 17 35




2 [Inana3soH U3MEpEeHUii, 3HaYEHVA NPeaenos NOBTOPAEMOCTH 1 BOCTIPOM3BOANMOCTA NPH
AOBEPUTENLHOW BEPOATHOCTU P=0,95

Mpegnen no-

HaumeHo- BTOPSEMOCTH
saHue on- | [Ouanasod onpeaensie- | (AnA Asyx pe- gﬁiﬂ::y:%c:ﬁﬁ?ﬂmﬁ;
pepense- MbIX KOHLIEHTpaL®, 3ynbTaToB o
MOro 3ne- ME/KT MW mr/am napannens- pet:gu),
MeHTa HbIX onpeae-
NEHWR), r
Ko6anbt 071 0,7 go 3,0 sxniou. 0,28 . X 048 X

X - cpepHee apuMeTYECKOe 3HaUEHNe Pe3ynbLTaTos napannenbHLIX onpeaeneHui
MaccoBOM KOHLEHTPaLUn aneMeHTa

X - cpefinee apudmMeTUHECKOR 3HAYEHNE pe3ynbTaTtoB aHaNU3a, NOMYYEHHLIX B ABYX
naBopatopuax

3 [flata Bblaaumn cBugevencTBa 19 mapra 2004 r
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TOMCKWIA NONUTEXHUYECKUA YHUBEPCUTET
BHEAPEHYECKASA HAYYHO-TIPOU3BOACTBEHHAA ®UPMA “IOMX”

AKKPEOAWTOBAHHAA METPONOMUYECKASA CNYXBA TNy
(atTecTaT 06 akkpeautauuu Ne POCC RU 01.00143-03 ot 24.12.01)

“YTBEPXOAIO” “YTBEPXOAIO”

Npopekrop no HP TNY | Avpextop OO0 «BHIM® «lOMX»
4 5‘/8 Af’ﬁnacos - *Q* — I.6.CnenueHko

MYy 08-47/157
(no peecmpy Memponoau4ecKoll cilyxobi)

MOJIOKO M1 MOJIOYHDbIE NPOAQYKTHI.
WHBEPCHUOHHO-BOTbTAMIMEPOMETPUYECKUA METO
W3MEPEHWS1 MACCOBOM KOHLIEHTPALMMN KOBAJIbTA

83ameH MY 08-47/036
Memoduka Konu4ecmeeHHO20 XUMUYECKO20 aHanusa
npob MonoKa u MoNoYHbIX NPOJYKMoe Ha codepxianue
mMaccoeoll KoHueHmpayuu kobasbma
MemoAoM UHBEPCUOHHOII 80NbMamMnepoMempuu

“COlrMACOBAHO”

MeTtponor

MeTponormueckon cnyxoe TNY
. 3 H.N. Nukyna

“19 "mapTa 2004 r.






1 HABHAYEHWE U OBJIIACTb NPUMEHEHWA

Hacroawwi gokymeHt (MY 08-47/157) yctaHaBnMBaeT METOANKY BbINOI-
HEHVS U3MEPEHNIA MacCOBO KOHLIEHTpauuu kobanbTa MeToA0M UHBEPCUOHHOW
sonbTamnepomeTpum (MB) B npo6ax mosioka u MONOYHbLIX NPOAYKTOB.

XUMUYECcKMe NMOMEXW, BIUSIOLUME HA pe3ynbTaTbl ONpefenieHns Macco-
BOW KOHLUEHTpauun kobansTa, ycTpaHsaioT B npouecce npoGonoaroTosku.

MeToaunka npumeHsieTCA ANA BbINOMHEHWUA U3MEPEHU Npy onpeaeneHun
MaccoBOWN KOHLEHTpauun kobanbTa B AvanasoHe, ykasaHHoM B Tabnuue 1. Me-
TOoAVKa NO3BONSET ONPeAenATb MaccoByO KOHUEHTpauuio kobanbTa Huke npe-
AenbHO-A0NYCTUMON KOHUEHTpaumn kobanbTa B Npo6ax MONoKa U MOMOYHbIX
npoayktoB. Ecnu maccoBas KoHuUeHTpauus kobanbTa B Npobe BbIXOAUT 3a
BEPXHIO rpaHuLy AuanasoHa, AonyckaeTcs pasbaBneHue NoAroToBrEHHOW K
WU3MEpPEHMIO NPo6bI.

2 HOPMATHBHDBIE CCbIIIKU

B HacTosLLed MeToanKe NCnonb3oBaHbl CCbINKW Ha creayloLme cTtaHgap-
Thl:

FOCT 12.1.004-91 Cwuctema ctaHaapToB GesonacHocTu Tpyaa. Moxap-
Haa GesonacHocTb. ObLwue TpeGoBaHuA

FOCT 12.1.019-79 Cwucrtema ctaHaapToB GesonacHocTu Tpyaa. Onek-
TpobesonacHocTb. O6Lme TpeGoBaHUsi U HOMEHKNATYPa BUAOB 3aLUUThI

[OCT 12.4.009-83 Cucrtema ctaHgapToB 6e3onacHocTu Tpyaa. Moxap-
HaA TexHVKa Ans 3awuTbl o6bekToB. OcHoBHbIE BUALI. PasmelyeHue n obeny-
XuBaHue

FOCT 61-75 Peaktusbl. Kucnorta ykcycHasa neasiHas. TexHuyeckue yc-
nosus

[OCT 1770-74 lNMocyna mepHaa nabopaTtopHasi cTeknaHHas. LiunuHapel,
MeH3YpKu, konbbl, Npobupkn. TexHu4Heckue ycnoeus

FOCT 2156-76 PeaktuBbl. Hatpuit asyyrnekucnbii. TexHu4eckue ycro-
BUA

[OCT 2405-88 MaHOMeTpbl, BakyyMMETpbl, MaHOBaKyyMMETPbl, Hamno-
poMepbl, TAroMepb! U TAroHanopoMepbl. O6LWwue TexHUYeckue ycnosus

FOCT 3118-77 PeaktuBbl. Kucnora consiHasa. TexHU4eckue ycrioBusi

[OCT 4204-77 PeaktmBbl. Kncnora cepHasi. TexHuyeckme ycnosus

FOCT 4212-76 Peaktusbl. MeToAbl NPUroTOBNEHUA PacTBOPOB AMNSA KO-
NIOPUMETPUYECKOrO U HEPENOMETPUYECKOrO aHanum3a

[OCT 4328-77 PeaktuBbl. HaTpuii ruapokcua. TeXHU4ecKue ycnosus

[OCT 4461-77 Peaktusbl. Kucnota azotHas. TexHnyeckme ycnosus

[OCT 4462-78 PeaktmBbl. Ko6anbT CepHOKUCHBbIA 7-BOAHBIA. TexHuue-
Ckve ycrnosusi



FOCT 5381-72 Peaykrop. TexHu4eckue ycroeus

FOCT 5§712-78 PeakTuebl. AMMOHUIA XIIOPUCTbLIA. TeXHUYecKue ycrnosus

FOCT 6709-72 Bopga guctunnupoBaHHas. TexXHUYeckue ycrnosus

[OCT 7756-73 Peaktuebl. 1-HuTpo30-2-HadTon. TexHn4Yeckue ycnosus

[OCT 8625-77 MaHomeTp. TexHu4eckme ycrnosus

FOCT 9293-74 A30T rasoobpasHblil U XUAKUA. TeXHUYecKne YCnoBus

FOCT 9736-91 Mpubopbl anekTpuyeckue npsimoro npeobpasoBaHus ans
U3MEpPEHUN HeanekTpuuecknx BenuuuH. Obme TexHudeckue TpeboBaHUA U
MeToAbl UCNbITaHUA

FOCT 9736-91 Mpubopkl anekTpudeckue npsimoro npeoGpasoBaHus Ans
M3MepeHUs HeanekTpuyeckux BenuuuH. Obme TexHudeckue TpeboBaHWsA U
MeTOoAbl UCNbITAHUA

FOCT 10929-76 Peaktusbl. Boaopoaa nepokcua. TexHuueckue ycnosus

FOCT 11125-84 Peaktuebl. Kucnota asoTHas oco6oit YACTOThI. TeXHU-
yecKkue ycrnosus

[OCT 12026-76 bymara ¢uneTpoBarnbHas nabopaTtopHas. TexHu4eckue
ycnosus

FOCT 13861-89 (MCO 2503-83) PepykTopbl Ans raso-nnasMeHHolh o6-
paboTku. OBLMe TEXHUYECKNE YCIOBUSA

FOCT 14261-77 PeakTuBbl. Kucnorta xnopucrtoBogopogHas ocobou ync-
TOTbl. TEXHAYECKME YyCRoBUA

FOCT 14262-78 PeakTuebl. Kucnorta cepHas 0co6oi UMcToThl. TexHuue-
Ckue ycnoswus

FOCT 14919-83 3neKkTponnuTbl, 3NEKTPONMUTKN W >KapouHble 3MeK-
Tpouwkacbl bbiToBble. O6LWME TEXHNUECKME YCITOBUSA

FOCT 15150-69 MawuHbl, npnbopbl U ApyrMe TEXHUYECKUE W3AENUs.
McnonHeHnusa AnNA pasnuuUHbLIX KNUMaTUYECKUX palioHoB. KaTeropun, ycnosusi
3KCMnyaTaynm, XpaHeHUs U TPaHCMOPTUPOBAHUA B YacTW BO3AENCTBUA KNUMa-
Tu4eckux hakTopoB BHELLHEN cpeabl

FOCT 17435-72 IuHelkn YepTexHbie. TeXHUYECKUEe yCrnoBus

FOCT 17792-72 3neKkTpoA CpaBHEHUs XnopcepebpsiHbIA HACBILEHHBIV
o6pasuoBbili 2-ro paspsaaa

FOCT 18300-87 PeaktuBbl. CNUpT STUNOBbIA BbICLUEA OYUCTKU. TexHWU-
Yeckue ycnosus

FOCT 19908-90 Turnn, 4awku, cTakaHel, konbbl, BOPOHKK, Npobupku n
HaKOHEUYHUKN U3 NPO3padHOro keapuesoro crekna. Obuue TexHU4eckue ycno-
BUSA

FOCT 20490-75 Peaktvsbl. Kanuii mapraHuoBokucnblii. TexHU4eckue
ycnosusi

FOCT 21400-75 Crekno xumuko-nabopatopHoe. TexHuueckue Tpebosa-
HUsA. MeToabl ucnbITaHuin

FOCT 22280-76 PeaktvBbl. HaTpuin NTMMOHHOKUCHBIA. TexHu4eckue yc-
nosus
2



FOCT 24104-2001 Beckbl naGopaTopHble. O6Lue TEXHUYECKUE YCIOBUS

FOCT 25336-82 TlMocyaa n obopyaosaHue nabopaTopHble CTEeKMAHHbIE.
Twnbl, OCHOBHBIE NapaMeTpbl U pasmepbl

FOCT 26809-86 Monoko u MornouyHble npoaykTel. [paBuna npuemkw,
MeToabl oT6opa 1 NoAroToBKW NPod K aHanNU3y

FOCT 26929-94 Cuipbe n npoAaykTbl nuwesble. Moarotoeka npo6. Mu-
Hepanusauvs Ans onpeeneHns CoAePXXaHnA TOKCUYHBIX S1IEMEHTOB

FOCT 28165-89 [Mpubopbl 1 annapaTel NabopaTopHble U3 cTekna. Aksa-
avctunnaTtopbl. Ucnaputenu. YctaHoBkM pekTudukaumoHHble. Obwme TexHu-
Yeckue TpeGoBaHUA

FOCT 29169-91 (MCO 648-77) Mocyaa nabopatopHas cteknaHHas. u-
MeTK C O4HON OTMETKOMN

FOCT 29225-91 (MCO 1775-75) Tocypa n obGopyposaHve capdopo-
Bble nabopatopHble. O6Lme TpeboBaHMA U METOALI UCNBITAHWUIA

FOCT 29227-91 (MCO 835/1-81) MNocyna nabopaTopHas CTEKNAHHasA.
MuneTku rpagyupoBaHHbie. Yacte 1. O6wme TpeGoBaHuA

FOCT 29228-91 (MCO 835-2-81) MNocypa nabopaTopHas CTEKIAHHAs.
MuneTkn rpagymposaHHble. YacTb 2. MNuneTkn rpagyvpoBaHHble 6e3 ycTaHoB-
FIEHHOTO BPEMEHU OXMAAHUA

FOCT 30004.2-93 MaiioHesbl. MpaBuna npueMKn n MeToAbl UCMbITaHWA

FOCT P 8.563-96 MeToankv BbINONMHEHUSA U3MEPEHWI

FOCT P 51301-99 lNpoAykTbl NULiEBbIE U NPOAOBONLCTBEHHOE Chipbe.
NHBEpPCMOHHO-BONbTaMNEPOMETPUYECKNE METOABI OnpeAerieHns CoaepXaHus
TOKCUYHBIX 3MIEMEHTOB (KagMus, CBMHLIA, MeAM 1 LIMHKa)

FOCT P 8.563-96 [ocynapcTBeHHas cuctema obecneveHms eaquHCTea
n3mepeHuin. MeToaunku BoINOSTHEHUA U3MEPEHWUIA

FOCT P UCO 5725-1-2002 TouHOCTL (NPaBUMLHOCTL U NPELIM3UOHHOCTL)
METOAOB M pe3ynbTaToB usMepeHuil. Yactb 1. OCHOBHbIE MOMOXEHUA U onpe-
Aenexus

FOCT P UCO 5725-6-2002 TOYHOCTb (NPaBUNBLHOCTL U NPELIM3NOHHOCTD)
METOR0B W pe3ynbTaToB M3MepeHuin. YacTe 6. Micnonb3oBaHue 3Ha4YeHUn Tou-
HOCTM Ha npakTuke

3 CYIHOCTb METOQUKN BbIMNO/THEHUS U3MEPEHWNA
N OCOBEHHOCTH NMPOBOIIOQIOTOBKN

3.1 MamepeHune MaccoBOii KOHLIEHTpaLumM kobanbTa BLINOMHAIOT METOA0M
MHBEPCUOHHOI BonbTamnepomeTpun (MB) B pactBope npobbl nocne ee npea-
BapUTENbHOW NOArOTOBKMN.



3.2 TNpepasaputenbHas NoAroToBKa NpoG MOsoka M MOMOYHBIX NPOAYKTOB
ANA onpegeneHvs MaccoBOl KOHUEHTpauum kobanbTa OCHOBaHa Ha 3KCTpakuu-
OHHOM BblAeNeHUN 1-HUTPO30-2-HadbTanaTHbIX KOMNNEKcoB kobanbTa n Meau
13 npobbl ¢ NOMOLLBIO XnopodopMa, YAANEHe Mean NyTeM ee pesKCTpakumm
COMAHON KWUCMOTOW W JanbHEWLEM O30MEHUWN IKCTpaKTa, CoAepXallero Ko-
OanbT.

3.3 MNpwHUun meToaa MHBepCVIOHHOVI BONMbTamnepomMeTpun COCTOUT B
KOHUEHTpUpoBaHUN onpeaenAaeMoro aneMeHTa Ha 3neKTpoAe B pacTeope on-
pefensemMon I'Ip06bl U nocneaylowemM anekTpopacTBopeHun KoHUueHTpaTa npu
onpeaeneHHoM pexnme usmMeHeHnAa noTeHumana.

3.4 OnpepeneHve MaccoBOW KOHLEHTpauuu kobGanbkTa NpoBOAAT NyTEM
3MeKTpoNnM3a ero MOHOB Ha rpacuToBOoM anekTpoae (M3) npun 3agaHHOM OTpU-
LaTensHOM noTeHuuane, pasHOM MUHyc 1,3 B, B TeueHUe 3a4aHHOro BpeMeHu.

Mpouecc anekTpopacTBOPEHUS 3MEMEHTa C MOBEPXHOCTM aAneKTpoja u
PEerncTpaumio aHanUTUYEecKoro curHana (aHogHOro nuka) Ha BONbTAMNEPO-
rpamMmme NPOBOAAT NPU NUHEVHO MEHAILWEMCA NoTeHuuane ot muHyc 1,0 B ao
0,05 B OTHOCUTENbLHO XNOpCcEpebpsAHOro anekTpoAa nNpu 3agaHHOW UyBCTBU-
TenbHOCTU Npubopa. PerncTpupyemsle MakcMarnbHbIe aHOAHbIE TOKU KobanbTa
JIMHENHO 3aBUCAT OT KOHLIEHTPaLWW onpeaensiemMoro afieMeHTa.

MoTeHUWan MakcuMyma perucTpupyemoro nuka (aHanmmuTUYeckoro CurHa-
na) ans kobanbTa Ha xnopuaHo-aMMuayHoM coHe paseH muHyc (0,4 + 0,05) B.

MaccoBylo KOHUEHTpauuio kobanbTa B npobe onpeaensioT No MeToay
po6aBok atTectoBaHHon cmecu (AC) kobanbTa.

3.5 AnroputM NpoBeAeHUs U3MEPEHUSI MAacCOBOI KOHLeHTpauun kobanb-
Ta B npo6ax Monoka U MONOYHbIX NPOAYKTOB METOAOM VB npuBedeH Ha PUCYH-
ke 1.



MoaroToska n
npucope. »| Moarotoska npo6 > anemp%?(m(:uec-
anekTpoacs, OP o
pacTeoOpoB U T.4. KOW AYERKN
B-nsmepenus npu
aHanuse npobsbl
BeepeHve Coemka
Bé,_sgg:f g AC BelyecTBa noBaBkon ueHTpay

PucyHok 1. IB usmepeHusi npu aHanuse npob

4 [TPUITUCAHHBIE XAPAKTEPUCTUKH 1OI PELIHOCTH
U3MEPEHWA U EE COCTABITAIOLLNX

4.1 MeToavka BbINOSIHEHUS U3MEpeHUA obecne4vnmBaeT MnoslydyeHne pe-

3yNbTaTOB M3MEPEHWUA C MOTPELLHOCTLIO, HE MPEBbIWAOLWEN 3HaYeHWA, npuBe-
[EeHHbIX B Tabnuue 1.

Tabnuua 1 - AnanasoHbl U3MepeHU, OTHOCUTENbHbIE 3HAYEHUA NoKasa-
Tenen TOYHOCTU W BOCNPOW3BOAUMOCTA METOAVKW BbLINOSIHEHUS W3MEPEHWUNA

npo6 Monoka U MOSOMHbIX MPOAYKTOB METOAOM BONbTAMNEPOMETPUM NPU A0-
BepUTEnbHOU BeposaATHoCcTU P= 0,95

MokasaTtenb
NOBTOpSEMO- Mokasatensb MokasaTtenk
CTV (cpeaHe- BOCNpON3BOAY- TOYHOCTU
HaumeHo- KBagpaTWue- | MOCT (cpeame- (fpaHuLl, B
BaHve on- | AvanasoHusmepe- | T oo | kBappamuueckoe |  KOTOpbiX
pegense- Hih Maccosoi HYE NOBTO- OTKNOHeHWe | HaxoauTes
Moro sne- | KOHUSHTPaUMK, pAemocTy) BOCNPOM3BOAN- norpeLw-
MEHTa Mr/Kr Unu mr/am 70N MocTu), HOCTb M)e—
TOAMKM
0 o i
0
a,LéJ,A, or 8% | TFes
KoGankT or0,7003,0 10 17 35
BKIOM.




4.2 3HauyeHus nokasaTens TOUHOCTU METOAUKN UCMOMbL3YIOT:

- Npwv oueHKe AeATEeNbHOCTN NnabopaTopuii Ha KauecTBO NPOBEAEHUA UC-
NbITaHWN,

- MPW OLEHKE BO3MOXHOCTW UCMONb30BaHNA PE3YNbTATOB U3MEPEHWUA NPU
peanusauun METOAMKMN BbIMOSHEHUA U3MEPEHUIA B KOHKPETHOMW naboparopuw.

5 TPEBOBAHWA BE3OITACHOCTHU, OXPAHbI OKP.V?KAIOU.IEI'?
CPE/LIbI ITPU BbINOJIHEHUN N3MEPEHWN

5.1 Ycnoeus 6e3onacHozo npoeedeHusi pabom

5.1.1 K paboTte c nonaporpacdoM unu BonbTaMnepomMeTpu4eckuM aHanu-
3aTOpOM, HarpeBaTenbHbLIMU NpUGopamMm N XUMUYECKIMU PeaKTMBaMKU A0MNycKa-
€TCA NepcoHarn, U3y4MBLUMIA MHCTPYKLUMIO NO 3KCnnyaTauum npubopa, npasuna
paboTbl C XMMUYECKMMMN PEaKTUBAMU U XUMUYECKOI NOCYA0M.

5.1.2 Mpubop 1 Mewwanka B NpoLecce 3Kcnayatauum AOMKHbI OblTb Ha-
OEXHO 3a3€MIEHBI.

5.1.3 Mpun BLINONHEHUWN AHANUTUYECKUX U3MEPEHUII HeobXxoaMMO cobnio-
AaTb TpeboBaHUA TexHUkN Ge3onacHOCTU Npu paboTe C XMMUYECKMMU peakTu-
BaMW.

5.1.4 OnektpofesonacHocTb npu paboTe ¢ 3nNeKTpoycTaHOBKamMu — Mo
FOCT 12.1.009.

5.1.5 MomeweHne nabopaTtopun J4OMKHO COOTBETCTBOBATL TpeboBaHNAM
noxapHon 6esonacHoct no NOCT 12.1.004 1 UMeTb CpeacTBa NoXapoTyLle-
Hua no FOCT 12.4.009.

5.2 TpeboeaHus Kk keanughuKkayuu UcCrosHUmMensi

K BbINONHEHWIO n3mepeHuin n 06paboTke pesynbTaToB No AAHHOA METO-
AVKe JonycKaloT Nuu, Bnagetowmx TexHukoin VB meToaa aHannsa u n3yqmeLuMx
WHCTPYKUMIO MO 3KcnnyaTauunm nonsporpada unvM BonbTamnepoMeTpudeckoro
aHanusatopa.

6 OTBOP U XPAHEHMUE INPOb

MeTopn ot6opa n xpaHeHus npo6 AonkeH ObiTb ykasaH B HOPMaTUBHO-
TEXHUYECKON AO0KYMEeHTauuu AnA JaHHOro Tuna naGopaTopuid AN KOHKPETHbBIX
uenen wun obvektoB aHanusa (no [OCT 30004.2-93, [OCT 26929-94,
FOCT 26809-86 u ap.).



7 CPE[JCTBA U3MEPEHWWA, BCTIOMOIATE/IbHOE
OBOPY/LIOBAHME, 110CYA, PEAKTUBbI N MATEPUAJIbI

Mpu npoBEAEHNN KONMWYECTBEHHOrO XUMMUECKOTO aHannsa NpUMEHSIOT
criegylolme CpeacTea M3MepeHuiA, BcromoratenbHoe ofopyaosaHue, nocyay,
martepuansl u peakTuebl:

7.1 Cpedcmea usmepeHul u ecnomozamensHoe o6opydoeaHue

7.1.1 CepuiiHblid nonaporpad (PA-2, MY-1 v ap.) [1] B koMmnnekTe c AByx-
KOOpPAMHaTHBIM  camonucuem [2] W  uudpoBbIM  BONBTMETPOM  TUNa
®-203 [3],

UM KOMMMEKC aHanMTn4eckuii Bonbtamnepometpudeckuin CTA [4] B kKoM-
nnekTe ¢ IBM-coBMecTUMbIM KoMnbloTepoM (npunoxeHue b)

Honyckaetca ncnonb3oBate Apyroe obopyaosaHue v npubopbl, NO3Bo-
nauue BOCNPOU3BOANTL METPONOrMYECKUE XapaKTEPUCTUKW, YKasaHHble B
AAHHON MeToauKe.

7.1.2 SnekTpoxMmMu4yeckas svenka, B COCTaB KOTOPOI BXOAAT:

- UHOWKATOPHbIA 3NeKTPoA - rpacuUToBLIN Ha OCHOBE rpaduTta ¢ pabouen
nosepxHocTbio 0,3 - 0,5 cm*mn conpoTtusneHuem He 6onee 1,0 kKOwm;

- aNEeKTPoA CpaBHEHUs - xnopcepebpsHbI ¢ CONpoTUBNEHMEM He Gonee
3,0 kKOwm;

; CMeHHble CTakaH4MKM M3 KBAPLEBOTO CTEKNa BMECTUMOCTbIO 20 -
25 cm’;

- nNpucnocoGneHne Ans nepemeluMBaHWs pacTBopa: Tpybouka ans nog-
BOAA VHEPTHOrO rasa Ans yaaneHus KUCcrnopoaa U3 pactBopa U ero nepemeluu-
BaHWA.

7.1.3 MarnutHas mewanka (Mpy UCNonb30BaHWM CEPURHOro nonsporpa-
¢a).

7.1.4 Pepyktop no NOCT 5381 ¢ maHomeTpom (250 + 1)atm. no
FOCT 8625.

7.1.5 Becbl nabopaTopHble aHanuTUYeckue obwero HasHayeHua ¢ Hau-
GonbwmM npegenom B3BelwwmBaHua 200 r, 2-ro knacca TOYHOCTU O
FOCT 24104.

7.1.6 Oosatopbl TMna AM-1-50, wnn AOM-1-200, wnn AM-1-1000 ¢ gue-
KPeTHOCTbIO ycTaHoBkM Ao3 1,0 nnu 2,0 mkn [5].

7.1.7 WnaHrv nonnatuneHoBble AN NOABOAA rasa K A4erke.

7.1.8 MNnnTtka anekTpu4eckan ¢ sakpbiTon cnupansto no FOCT 14919 unn
OpYrux Mapok.

7.1.9 Wkad cywunbHeId, obecneunBaiowmii NoAaepXaHUe 3afaHHOro
TeMnepaTypHoro pexuma ot 40 °C ao 150 °C ¢ norpetuHocTsio + 5 °C.
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7.1.10 MydenbHas neub Tvna MM-8 unu anekTponeys COnpOTUBNEHUA
KamepHaa nabopartopHas, oﬁecneqMBarou.taﬂ noaaepxaHve sagaHHoro Temne-
paTtypHoro pexuma ot 150 °C no 600 °C ¢ norpeLHocTbIo + 25 C.

7.1.11 Wunup! TUrensHele [6].

7.1.12 JvHevika yepTexHaa meputenbHas no NOCT 17435.

7.1.13  Annapatr gna auctunnauum Bogbl ACO-4 no MOCT 15150
wnm [7].

7.2 [Mocyda

7.2.1 MNuneTkn MepHble nabopaTopHblie CTeKNAHHbIE 2-ro knacca TOYHO-
cTM BmecTUMocTbio 0,5, 1,0; 2,0; 50; 10,0 cm® no FOCT 29169 wnm
FOCT 29227.

7.2.2 MNocyaa mepHaa nabopaTopHasa CTeknsHHasA 2-ro Knacca TO4HOCTH
no FOCT 1770: kon6el HaNMBHbIE BMECTUMOCTbH 25,0; 50,0; 100,0; 1000,0 cm;
umnMH,q?bl BMecCTUMOCTbo 10,0 cm®; npobupkn mepHble BMecTUMOCTbio 10,0;
15,0 cm”.

7.2.3 Mano4ykn cteknaHHble no FOCT 21400.

7. 2 4 BopoHku AanutenbHble nabopaTtopHble BmecTumocTbilo 50,0 -
100,0 cM’ no MOCT 25336.

7.3 Peakmuebi u mamepuanbl

7.3.1 T'ocypapcTBEHHBIE CTaHAapTHLIe 06pasubl cocTaBa BOAHLIX pac-
TBOPOB WOHOB KoGanbTa ¢ morpelHocTbio He Gonee 1 % oTH. npu P = 0,95.
KOHIJ.EHTpaLI.Mﬂ anemMeHTa B CTaHAApTHOM obpasue pgormkHa ObiTb HE MeHee
0,1 mr/cm® u He Gonee 10,0 mricm® [13].

Hanpumep, TCO 7268-96 ¢ coaepxaHnem K06ar|b'ra 1,0 mr/cm;

[CO 8089-94 ¢ coapepxaHuem kobanbta 1,0 MI'/CM

[CO 8090-94 ¢ copepxaHuem kobanbta 0,5 MI'/CM

ICO 8091-94 ¢ cofepxxaHuem kobanbTa 0,1 Mr/cm’.

7.3.2 KoGanbT cepHoKUchbIl 7-BoAHbI 6e3 Hukens no FOCT 4462.

7.3.3 Kucnora ykcycHas negaHas no FOCT 61.

7.3.4 MNepokena soaopoaa no MOCT 10929.

7.3.5 Kanwuii xnopucTbiii no [8].

7.3.6 Kucnota a3oTHas koHueHTpuposaHHas no FOCT 11125 oc.y unu no
FOCT 4461 xu.

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

7.3.8 Kucnota consiHasa koHUeHTpupoBaHHas no FOCT 14261 oc.u unu no
FOCT 3118 xu.

7.3.9 AMMOHW#I xnopucTeii no FOCT 5712.

7.3.10 AMmunak BogHeii no FOCT 3760.

7.3.11 Xnopodopm [9].



7.3.12 Hatpwuih numoHHokucnblii no MOCT 22280.

7.3.13 1-HnTpOo30-2-HadhTon no FOCT 7756.

7.3.14 Hatpus rugpokeung no MOCT 4328.

7.3.15 Bopa OGuauctunnuposaHHas [10] wnu aucTunnupoBaHHas no
FOCT 6709, neperHaHHas B NPUCYTCTBUN CEPHOW KUCNOTbI M NepMaHraHaTta Ka-
nma (0,5 cM® KOHLIEHTPUPOBAHHOM CepHO KMCNOThl U 3,0 cm® 3%-Horo pacTeopa
nepmMaHraHata kanus Ha 1,0 am’ AUCTUNINIMPOBaHHOW BOAbI).

7.3.16 CnunpT aTunosbIn Beicwen ounctku no FOCT 18300.

7.3.17 AsoT rasoobpasHbivi no FOCT 9293 nnu Apyroil UHEpTHBIV ras (ap-
rOH, renuii) ¢ coaepxxaHnem kucnopoaa He 6onee 0,3 %.

7.3.18 Bymara uHgukaTopHas yHuesepcaneHas [11].

7.3.19 Bymara ¢unbTpoBanbHasa no FOCT 12026.

7.3.20 Bymara maclutaGHO-koopAUHaTHaA.

Bce peaktuBbl AomkHbl ObiTh kBanudpukauum OC .Y nnu X Y. Peaktue no
7.3.2 NpUMEHSAIOT NPY OTCYTCTBUM FOCYAAPCTBEHHBIX CTaHAAPTHBIX 06pa3LIoB.

8 YCJ10BUS1 BbIMOJIHEHUSI U3MEPEHUIA

8.1 Mpu BLINONHEHUN U3MepeHUI coBnioAaIoT cneayloLue YCnoBus:
- TemnepaTypa oKpyxatoLero Bosayxa (25+10)°C;

- ATmocchepHoe gaeneHune (97 £ 10) kMNa;

- OTHocUTENbHAA BNAXHOCTb (65t 15) %;

- YacTtoTa nepemMeHHoro Toka (50 5) lNy;

- HanpsixeHue B cetn (220+10) B.

8.2 KoHKpeTHble yCroBUsl perucTpaLmin aHanuTU4eCcKux curHaros onpeae-
NSAEMBbIX 3MeMEHTOB npueeaeHbl B pasgenax 9,10 v npunoxeHwn b HacToswen
METOAMKM.

9 1104roTOBKA K BbIIOJIHEHUIO N3MEPEHUA

9.1 lModz2omoeka npubopoe kK pabome

MoaroToBka U NpoBepka nonaporpacda UNn BONLTaMNEPOMETPUHECKOrO
aHanusatopa (CTA wnu gp.), camonucua n uucdpoBoro BonbTMETPa UMM KOM-
neloTepa MPOU3BOAUTCA B COOTBETCTBUM C WMHCTPYKLWEN MO 3Kcnnyatauuu u
TEXHWYECKOMY OMMCaHUIO COOTBETCTBYIoLero npubopa.

9.1.1 MNpy uUcnonb3oBaHUU CEPUAHBLIX NonsporpacoB YCTAHOBUTL Crie-
AYOLWUA pexum paboThbi:

PexuM pa6oTsi npubopa Onpepensembiit aneMeHT —‘




Ko6anbm

- cUcTeMa UsMepeHuin AByxanekrpoaHas

- BUA pasBepTKn aHogHas

- PEeXuMm peructpaumm BoONbTaMNepo- MOCTOAHHOTOKOBBIN
rpamm

- nonspuvsyloliee HanpsXxeHve Ana MuHyc 1,3
aneKTpoHakonnexusi, B

- BpEMA 3NeKTponusa, ¢ 60 - 300

- MoTeHUWan Havyana perucTpauuu muHyc 1,0
BONbTAMNEPHOW kpusown, B

- KOHEYHOEe HanpsaXXeHne passepTku, B 0,05

- NOTeHUMan o4YUCTKN anekTpoda, B 0,05

- BpEMSA OMUCTKWU, C 30

- CKOpPOCTb SIMHEWNHOIO W3MEHEHWUS Mno- 30
TeHuuana, mB/c

- YyBCTBUTENBHOCTL Npubopa npu peru- 1-10-8 - 2-10-6
cTpaumu BOSibTaMneporpammbl (B 32BUCUMOCTM OT COAEPXKaHUS
(A/MM) 3aneMeHTa B aHanusupyemoin npobe)

9.1.2 Pexum paboTbl BonbTamnepomeTpuyeckoro komnnekca CTA ycra-
HaBMMBAIOT COrMacHO NpunoXxeHuio b.

9.2 [Tod2omoeka u npoeepka s1abopamopHoii Nocydbi

9.2.1 Hoeyio nabopaTtopHylo CTEKNAHHYIO NOCyAY, CMEHHbIE HAaKOHEYHUKU
[03aTopoB, MUNETKN NPOMbIBAIOT a30THOW KUCNOTON, 3aTEM CEPHOMN KUCNOTOM U
MHOrokpaTHo 6uancTUNNUpPoBaHHON BOoJON. KBapLieBble CTakaH4MKU NpoTUpaloT
BNaXKHOW NWLLIEBOV COAOW NpU NOMOLLM hunbTpoBanbHou 6ymar, MHOrOKpaTHO
OMonacKkWBaloT CHayana BOAONPOBOAHON, 3aTeM 6vmucmnnmpoaaunou BOAOMN.
3aTeM B Kaxabl cTakaHumk aobaensiot no 0,1 — 0,2 cm® KOHLEHTpUpPOBaHHOM
CEpPHONM KWUCMOTBI, CTaKaH4YMKM NOMELLAIOT Ha 3MNEeKTPONAMTKY UMM KOMMMEeKc
I'Ip050I'IO.EI.FOTOBKVl «Temoc-Skcnpecc» (MpU OTKPLITOA KpbILLKE) NpU TemnepaTy-
pe 300 °C - 350 °C. Mocne nonHoro NpekpalLeHus BblAENeHNs napos cepHom
KMCNOTbl U3 CTakaHuynka, UX NpokanuealoT Npu Temnepatype 500 °C-600°C B
TeueHne 10 — 15 MuH B MycbenbHON neuu unm Komnnekce NpoBonoAroToBKM
«Temoc-3kenpece» (Npu 3aKpbiTon Kpbilike). CMeHHbIE KBapLEBble CTaKaHYUKW
XPaHAT B 3KCUKaTOpe.
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9.2.2 MNpoBepKy CTakaHYMKOB ANA aHanu3a Ha YUCTOTY NPOBOAAT MyTem
perucTpauum sonstamneporpamm ¢oHosoro anekrponuta no 10.1 nocrne mMHo-
roKpaTHOro ononackuBaHus Ux GMaANCTUNNMPOBaHHON BOAOW W PacTBOPOM ¢ho-
HOBOTO 3MEKTPONMUTA.

OnTUManbHbBIMU ABNAIOTCA TakMe KavyecTBa PEakTMBOB M YWCTOTa Mocy-
Abl, KOrga nonyvyarTca aHanMTuyeckue curHasnbl 3NeMeHToB B pacTBope ¢oHo-
BOTrO 3/1EKTPONWUTA, PaBHbIE UK GNU3Kue K HyMio Npy YyBCTBUTENLHOCTM NpuGo-
pa 510 A/MM (0,025 MKA, 25 HA) NpU MaKCUMaNEHOM BPEMEHN HaKOMMEHUS,
MCNONBL3YEMOM MPU N3MEPEHUN.

9.3 lModzomoeka k pabome uHOUKaMOPHO20 3/1eKMpPoda u Jnek-
mpoda cpasHeHusi

9.3.1 MNoAaroToBKa NHANKATOPHOrO 3M1eKTpoaa

MHgukaTopHblit (pabounit) anektpoA npencTaBnsaeT coboli rpacmToBsIi,
VMMPErHMpoBaHHbIA NONUITUNEHOM U NapaduHoM, Topueson anekTpoa (M3) ¢
AnameTpom pabouyei nosepxHocTU 3 - 5 MM. Mepep paboton NS wnudyloT Ha
unbTpe M NPOMBIBAIOT BUANCTUNNMPOBAHHON BOAOW.

9.3.2 MNoAroToBKa aNEKTPOAA CPABHEHMS.

3neKkTpoa cpaBHeHWs 3anonHAT 1,0 Monb/aM® pacTBOPOM Xxnopuaa Ka-
nna, 3akpbiBaloT NPoGKON N BbIAEPXKMBAIOT HE MEHEe 2 Y4 ANA YCTaHOBMEHUA
pPaBHOBECHOrO 3HaYeHUs1 NoTeHUMana. XpaHaT aneKTpoAbl B pacTBope xnopuaa
Kkanusi. 3anosiHeHVe 3MeKTPOAOB NPOU3BOAAT NO Mepe HaaobHOCTM (NPUMEPHO
1 pa3 B mecsL).

9.4 Mpuz2omoeneHue pacmeopoe

9.4.1 OcHoeHoin pacTteop (OP), coaepxawwuia 100,0 mr/om® koBanbTa ro-
TOBAT O4HUM U3 CneayroWwmx cnoco6os.:

a) MpuroToBneHne 13 rocyaapCTBEHHbIX CTaHAAPTHLIX 06pasLoB cocTaBa
PacTBOPOB C TTECTOBAHHLIMU KOHLIEHTPaLMAMM MeTansa 1,0 MI‘/CM

B mepHyto konby smectumocTbio 50,0 cm’® BBOASAT 5, 0 cm® cTaHgapTHoro
obpasua coctaea ko6anbTa U AOBOAAT Oﬁ‘beM A0 MeTKM 6unucmnnupoaaHHovn
BOAOMN.

PekomeHayeTca ncnonb3oBaTh UHCTPYKUMIO NO NPUMEHEHUIO FrOCYAapCT-
BEHHbIX CTaHAAPTHbIX 06pasLoB.

6) MpurotosnexHne OP 13 conu metanna no NOCT 4212

Ha aHannTtuyeckmx Becax 6epyT HaBecky kobanbTa (Il) cepHokucnoro ce-
MUBOAHOTQ maccon (0,4769 + 0,0002) r. B mepHyio konby BMeCTUMOCTbIO
1000,0 cM*> KONMYECTBEHHO NEPEHOCAT HaBecKy conu meTanna; HanusatoT 1/3
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o6bema GuancTunnuposaHHon soabl, 0,5 oM’ KOHLIEHTPUPOBAHHON CEPHON KU-
CNOTLI, pacTBOPAIOT HABECKY COMW MeTanna; pactsop B konte JoBOAAT [0 MeT-
Kn GuancTmnnupoBaHHOR BOAOMN.
MorpewHocTb NpUroToBRNEHNA
2% OTH.
OcHoBHble pacTeopbl (OP) ycTonumBebl B Te4eHne 6 mecsLes.

JaHHbIX pPacTBOPOB HEe MpeBbiluaeT

942 ATTeCTOBaHHble cmecn cepuin AC-1, AC-2, AC-3 ¢ coaepxaHUeM
no 10,0; 5,0; 1,0 Mr/p.M ko6GanbTa COOTBETCTBEHHO FOTOBAT COOTBeTCTBYIOLI.MMM
pa36aBneHusMN pacTBOPOB B MepHbIX konbax BMecTuMocTbio 50,0 cm® Guan-
CTUNNMpPOBaHHOW BOAOW cornacHo Tabnuue 2. MNpy NOBTOPHOM NPUroTOBNEHUU
pacTBopbl B36anTbIBAIOT, CMBAIOT B CneLuanbHbii C60PHUK, Konbbl HE NPOMBbI-
BalOT BOAOW, a 3aNONHSAIOT CBEXENPUIOTOBNEHHBLIM PAaCTBOPOM TOM Xe KOHLIEH-
Tpauun.

Tabnwuua 2 - MNpuroToBneHWe aTTecToBaHHbIX CMecen

UcxopHbIln KoHueHTpa-
pactBop ana | Ot6upae- | O6vem mep- | uma npuro-
NPUroToBMe- | Mblii 06beM, | HOV NocyAbl, | ToBREHHOro OGoauaquCe
Hus AC, cm® oM’ pacreopa AC, | PacTeopa
mr/am° mr/om®
100,0 5,00 50,0 10,00 AC
100,0 2,50 50,0 5,00 AC-2
10,0 5,00 50,0 1,00 AC-3

AC-1, AC-2 - yctonumBsl B TeHdeHve 30 gHen;
AC-3 - ycTonuue B TedeHune 15 gHen.

9.4.3 PacTBop Kanus xrnopuaa koHueHTpauum 1,0 Monbl.cl.M3

Ha aHanutnyeckux Becax 6epyT HaBecky Kanus xnopuaa maccom 7,460 r
B3ATYIO C_TOUHOCTBIO A0 0,001 r, nepeHOCAT B MepHylo konby BMECTUMOCTbHIO
100,0 cm’, HanuBaloT 1/3 obvema BUANCTUNNVPOBAHHON BOALI, PACTBOPSIOT
HaBecKy Conun 1 AoeoaaT o6bem A0 METKU BGUANCTUNNMPOBAHHO BOAOM.

9.4.4 PacTeop nepokcuaa BoAopoAa KOHUEHTpaumn 3%
Mcnonb3yloT MeToa pa3baBneHns UCXOAHOTO peakTuea (FOTOBAT B AEHb
npoBeAeHVA aHanusa).

9.4.5 PacTBOp HaTpusa NIMMOHHOKUCIIOrO KOHLUeHTpauuu 20%

Ha aHanutuuyeckux secax 6epyT HaBecky 5,5-BOAHOr0 HaTpUs NUMOHHO-
Kucrioro maccon 43,75, B3ATYI0_C TOHOCTLIO A0 0,01 r, nepeHOCAT B MepHyio
konby, BmectumocTtbio 100,0 cM® 1 JoBOAST O6bEM A0 METKM 6uancTtunnupo-
BaHHO BOAOM.

9.4.6 PactBop 1-HUTPO-2-HachTOoNa KOHLUEHTpauum 1 %
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Ha aHanutuuyeckux Becax GepyT HaBecky 1-HUTpO-2-HadTona maccoi
1,00, B3dTYIO C TOYHOCTBIO A0 0,01 r peakTuBa, NEPEHOCAT B MepHyI0 konby
BmectumocTtbo 100,0 oM’ n [OBOAAT 06BbEM A0 METKU NeAsHOW YKCYCHOW Ku-
cnotoi; pgo6aensoT 1,0 r akTueupoBaHHoro yrns. Pacteop nepea ynotpebne-
HWEM BCTPSXUBAIOT N OTPUNLTPOBLIBAIOT HEOBX0AMMOE KONNYECTBO MONyYeH-
HOro pacTeopa.

9.4.7 PacTsOop aMMOHWA xnopuaa koHueHTpauum 0,1 MOJ'Ib/JJ.M3

Ha aHanuTuueckux Becax OepyT HaBecky aMMOHWUS Xxnopuaa Maccow
0,534r, ¢ TOYHOCTbIO A0 0,001 r, NepeHOCAT B MepHylo Konby BMECTUMOCTbIO
100,0 cm®, pob6asnsioT He6onbLuoe KOnu4ecTso GuaucTunnuposaHHO! BoAbl U
TWATENbHO MepemMeLLUnBaloT, AOBOAAT 06beM A0 METKM GuaAMCTUNNMPOBaHHON
BOAOMN.

9.4.8 PacTtBop conﬂHom KMCNOTbI KOHUEHTpauuu 2,0 monb/am’

AJ'II/IKBOTy 15,4 cm® KOHLIEHTPMPOBAHHOW COMAHON KUCNOThI NpM6aBnsioT K
50,0 cm® 6m,qmcmnnwpoaa|-||-|om BOAbI B MepHOW Konbe BMECTUMOCTbIO
100,0 cM®, NnepeMeLLMBaIOT M [OBOAAT OGLEM [0 METKA BUAMCTUNNMPOBAHHOM
BOAOW.

9.4.9 PacTBOp HaTpMsA rmapoKkeuaa KoHUeHTpauum 2,0 mosnb/am°

Ha aHanutudeckux Becax GepyT HaBecKy HaTpus rmapokcuaa Maccom
783rc ,TOUHOCTbIO A0 0,01 r, nepeHOCAT B MepHyl0 Konby, BMECTUMOCTbIO
100,0 CM pacTBOPAOT B HEGOMBLLUOM KONMYECTBE GUANCTUNNMPOBaHHON BOAbI,
TWATENBHO NEPEMELLNBAIOT U AOBOAAT 06bEM A0 METKM HuanCTUNNNPOBaHHON
BOJOWN.

9.4.10 PactBop ¢hoHOBOIO aneKkTponura

B paCTBOp xnopuaa aMmMoHusi KoHueHTpauwm 0,1 Monb/,u,M obbemom
20,0 - 30,0 cm® AOBaBASIOT MO KANSSAM BOAHBIN pacTBop ammuaka oo 3HaYEeHUS
pH 8 - 9, koHTpONMpys pH pacTeopa No UHAUKaTOpHOW Bymare.
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9.5 [Modzomoeka npo6

9.5.1 MNpepBapuTenbHaa NoAroToBka Npob MONOKa U MOJIOYHLIX NPOAYK-
TOB ANA BbiNONHeHWUs1 MIB-u3mepeHwii npu onpegeneHnm MaccoBoi KOHLUEHTpa-
uun kobanbTa BKMoYaeT B ce65 3KCTPaKUMIO U 0305EHUE.

HaBecky aHanuanpyemoro npoaykra maccon 0,50 r, B3ATYI0 C TOYHOCTbIO
00 0,01 r, nomewwaloT B KBApLIEBbIA CTaKaHYMK BMECTUMOCTbIO 20 — 25 cm’, noa-
rotToeneHHuIn no 9.2, npubasnsaiot k npoGe 1,0 om® GMANCTUNNNPOBAHHOW BOAbI
M 3,0 cM® KOHLIEHTPMPOBAHHOW a30THOI KMCNOTHI. CTakaHYMK MOMELLaIoT Ha
ANEKTPONNUTKY MNU KOMNNEKC Npo6onoAroToBkn «Temoc-Jkenpecc» U NPOBO-
AAT ynapusaHue pacteopa npu Temneparype 110 °C -120 °C o enaxHbIx co-
nei.

MoeTopHo oBpabaTbiBaloT Npoby, Ao6aBnAA 2,0 cM® a30THON KUCNOThI K
2,0 cm® nepokeuaa Boaopoaa, U ynapuvsatoT npu Temnepatype 110 °C -120°C
pocyxa.

3aTem cTakaH4MK nomelLaloT B MydenbHylo nevb Unu KoMnneke npoto-
noarotoBku «Temoc-3kcnpecc» M 030NAT npoby npu Temnepatype (450 +
20) °C B TeueHne 30 mMuH. Ecrm B 30Me NPUCYTCTBYIOT YrofibHble BKIOYEHWS,
noBTopsAOT 06paboTky Npobbl asoTHol kucnoTolt (0,5 cm”) ¢ goGaeneHnem ne-
pokcuza Boaopoaa (0,5 cM®) u BbigepXuBaloT Npu TemnepaType (450 + 20) °C B
TeuveHne 15 muH. OGpasoBaBlUaAcA 3ona AorkHa ObiTb ogHOopoaHas, 6enoro
UM CEPOro LBETA, CTaKaHYMK OXN2XAAIOT A0 KOMHATHOW TeMnepaTtypbl.

B CTakaHYMK C 030MeHHOI NpoBoi BHOCAT 6,0 cM’ pacTBopa HaTpMa nu-
MOHHOKMCIIOro KOHUeHTpauun 20 % n 8o6aBnsaoT no KanisiMm KOHLUEHTPUpOBaH-
HYIO COMSHYIO KMCIOTY A0 3Ha4veHusi pH 3 - 4 no yHuBepCcanbHOW MHAVKATOPHON
6ymare. Ocaaok pacTBOPAIOT Npy cnabom HarpeBaHWUK, OXNaXaaloT.

[o6aensioT Kk nony4yeHHomy pacteopy 5,0 o™’ pacTeopa nepokcuaa Bo-
[opoga KoHueHTpauumn 3% u BbiaepXuBaioT 3 — 5 MUH. 3aTeM B CTakaH4MK BHO-
caT 1 cm” pacTBopa 1-HUTPO30-2-HadTona KoHUeHTpauun 1%, nepemeLuvnBaloT.
PacTtBop BbigepxuBatoT B TedeHne 30 MUMH Ans NOMHOrO CBA3biBaHUA kobanbTa
B KOMNAEKC.

MepHbIM LMNUHAPOM oTMepsiioT 5,0 cm® xnopogopma. Coaepxumoe cTa-
KaH4MKa NepeHOCAT B AENUTENBbHYIO BOPOHKY, ONOMackMBas CTakaH4nk Hebonb-
LWMMK nopumsiMmu xnopocdopMa M3 LmnuHapa. [lo6asnaioT B AenUTENbHYI0 BO-
POHKY OCTaBLUMIACA XNOPOGOPM U NPOBOASAT IKCTPAKLUMIO B TeUeHUe 3 - 4 MUH,
3HEPIUYHO BCTPAXMBAA COAEPXKUMOE AeNINTENbHON BOPOHKM.

BbinuBaloT XNOpOOPMEHHBIA 3KCTPAKT (HUXHUIA CRon), coaepxalumin
KOMMreKchl koGanbTa, B APYryio AeNUTEnNbHYI0 BOPOHKy. [o6asnsior 5,0 cm®
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xnopodopma K 0CTaBLLUEMYCS BOAHOMY pacTBOpY B NEPBO BOPOHKE U BTOPUYHO
NPOBOAAT 3KCTpakumio Ans Gonee nonHoro BblAeneHus kobanbTa U3 npobbl.
XnopodopMeHHbI 3KCTPaKT 06bLeAVHAIOT BO BTOPON AeNUTENbHON BOPOHKE C
nopuveii nocrne NepBoi 3KCTpPakuuK, a BogHyto dady (BepxHuiA cnoii) Boibpackl-
BaloT.

Ona ycTpaHeHWA MeLLaloWero BIMAHUA MeaW, HaxoAsLEencs B XNopo-
(POPMEHHOM 3KCTpaKTe COBMECTHO C KOGanbToM, NPOBOAAT PE3KCTPaKUMUIO Me-
an. B ,AenvTenbHyio BOPOHKY C XNOpPOhOPMEHHbIM 3KCTPaKTOM foGaBnsioT
5,0 cm® pacTBopa COMAHOWM KUCNOTbl KOHUeHTpauvn 2,0 Monb/am’, 3HEepru4Ho
BCTPAXMBAIOT B TeYeHNe 1 MUH M OTAENsIIOT 0CBOGOXAEHHBIA OT Meaun Xnopo-
CbOpMeHI-IbIVI 3KCTPAKT B TPETHIO ASMMTENbHYIO BOPOHKY. B'ropuqu npobasensioT
5,0 cM® pacTBOpa CONSHOM KNCNOTBI KOHUEHTpauvm 2,0 monk/am®, n nocne pe-
3KCTPaKuMM Mean B TeueHne 1 MUH x5opocOPMEHHBIA 3KCTPAKT NEPEHOCAT B
YETBEPTYIO AENUTENBHYIO BOPOHKY. K coaepxxumomy B YeTBepTOW AennTenbHon
BOpOHKe f06aBnsioT 10,0 cM® pacTBOpa HATPUS TMAPOKCWAA KOHLIEHTpaUwm 2,0
MONb/AM°®, BCTPAXMBAIOT B TeueHUe 1 MUH, NOCHE YEro XNopothOPMEHHBIA JKC-
TPaKT NEPEHOCAT B YUCTLIN KBAPLEBbLIV CTakaH4MK, NOATOTOBAEHHBIA No 9.2.

CTakaHuuK ¢ pacTBOPOM MOMELLAIOT Ha NAWUTKY UM KOMNIEKC npoGono,q-
I‘OTOBKI/I «Temoc-3Kecnpecc» ¥ ynapusaloT gocyxa npv temnepartype 50 °C - 60
°C. K ocagky ,qo6aBn;|IOT 0, 5 cm® CEpHON KUCNOTbl U ynapvBaloT Aocyxa npu
TemnepaTtype 250 °C — 300 °C 0 nonHoro mpekpalleHus BbiaeneHns Genbix
napoB. CTakaHuMK NpoKanveaioT B MydenbHOM neun unm komnnekce npoéonoa-
ro-roakvn «Temoc-Okenpecc» (C 3aKpbITO KpbILLKOW) Npy Temnepatype (450 +
20) °C B TeueHue 10 - 15 MUH.

OxnaxpaeHHylo npoBy B cTakaHuuke pactsopsioT B 10,0 oM’ pacTeopa
thoHOBOrO aneKTponuTa.

9.5.2 MNoproToBky «xonocToi» npo6bl npoeoaaT no 9.5.1, nobasnas Te
e peaKTuBbl, B TEX Xe KonuyecTBax v nocrneoBaTenbHocT, Ho 6e3 aHanusu-
pyemoli npobbl, UCNonb3ys BMeCTO Hee GUAMCTUNNMPOBaHHYO BoAy. AHanus
«X0NOCTOI NPobbI» NPOBOAAT NPU CMeHe NapTUil peaKTUBOB.

10 BbIMOJIHEHUE U3MEPEHWIA NPU ONPELENEHAA MACCOBOM
KOHLIEHTPALIUN KOBAJIbTA

MpW BLINONHEHWUM W3MEPEHUI ANsi OMPEAEneHNs MacCOBOW KOHLIEHTpa-

umm koGanbTa MeTogom VB B npoGax Monoka W MOSIOYHBIX MPOAYKTOB BbiGUpa-

10T crieaytoLime ycnoBus:
- UHAWKATOPHbBIN 3NeKTpon - rpacuToBbIN;
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- ANEKTPoA CpaBHEHUA — XnopcepebpsHbli B 0AHOMOMNSPHOM pacTBope
Kanus XnopucToro,

- (hOHOBBII 3NEKTPONUT — XMOPUAHO-aMMUaYHbIl GychepHblid pacTsop ro-

TOBAT NO 9.4.10.

Monsporpacd wnu aHanu3aTop nNpeABapuUTENbHO NOAroTABNWBAOT MO
9.1.1.

BbinonHeHve usmepeHuit Ha aHanusatope CTA U3NOXeHO B Npunoxe-
HUM B.

10.1 lIpoeepka cmakaH4ukoe, hoHoe020 pacmeopa u 3nnekmpoda
Ha Yucmomy

10.1.1 B KBapLeBbI CTaKaHYMK BMECTUMOCTbIO 20 — 25 cM®, NOAroToB-
NeHHBbIA No 9.2, BHocAT 10,0 oM pacTeBopa ¢OHOBOrO 3MeKTponumTa.

10.1.2 CtakaHuMKk ¢ pacTBOpOM (POHOBOrO 3MeKTponuMTa MNoMewalT B
3NEKTPOXUMUYECKYIO AYENKY, AYENKY 3aKpbIBaIOT KpbILWKOW ¢ TpyGKoW AnsA npo-
AYBKU 1 NepemeLLnMBaHns pacTBopa rasom.

10.1.3 OnyckaloT B pacTBOp WHAUKATOPHLIA 3MEKTPOA U 3NeKTpoa cpas-
HeHusA. [NoaknyalT K NPUBOPY MHAUKATOPHLIA 3MEKTPOA U 3NeKTpoa CpaBHe-
HUs.

10.1.4 BKMIOYaIOT ras u NepemMeLLMBaIOT pacTBop B TeueHune 200 c.

10.1.5 OTkniovaloT ras.

10.1.6 Bknovalot ras u nNpoBOAAT NpoLecc anekTpoHakonneHusa us ¢o-
HoBOro pacteopa B TeyeHue 120 — 300 ¢ npu 3agaHHON 4YyBCTBUTESILHOCTU
npubopa npu noteHuwane (muHyc 1,30 + 0,05) B.

10.1.7 Mo OKOHYaHUW 3NEKTPONN3a OTKIIOYAIOT ras, USMEHSAIOT NOTEHLU-
an ao muHyc 1,0 B n yepes 15 - 20 ¢ Ha4YMHAIOT perncTpauvio BonbTaMnepHom
KpVBOI B AnanasoHe noTeHuuanos ot muHyc 1,00 B go 0,05 B.

OctaHasnueaoT noteHuvan npu 0,05 B n npoBoasaT AopacTBopeHue
npymMecen ¢ NOBEPXHOCTU 3NEKTPOAa NPU NepeMeluMBaHun pacTeopa rasom B
TeueHune 30 c.

Onepauuum no 10.1.6 - 10.1.8 noBTOPSAIOT TPY pa3a.

10.1.10 Mpw Hanuuun Ha BONbLTaMMNEPHbLIX KPUBLIX aHANUTUYECKUX CUrHa-
JIOB onpeaensemMoro afemMeHTa BbiCOTOW MeHee 5 MM cTakaHyuK, ¢POHOBLIV
pacTBOp U UHAUKATOPHLIW 3MEKTPOA, CHWATAIOT roTOBbIMM K npoeegeHvio UB-
U3MEpPEHUIA.

10.1.11 MNpn HanNU4MM Ha BONbTaMMNEPHbLIX KPUBLIX aHANUTUYECKUX CUrHa-
OB onpeaensemMoro anemeHTa BbicoTol 6oree 5 MM CTakaH4YUK C pacTBOpOM
BbIHUMAIOT U3 SNEKTPOXUMUYECKON SYENKW, BbINMBAKOT U3 HEro HOHOBLIA pac-
TBOP, NPOMBIBAIOT CTakaHYMK B COOTBETCTBUM C 9.2.1 HacTosAwEeN METOAUKM U
nosTopsoT onepauum no 10.1.1 - 10.1.8.

10.1.12 BeinuealoT CoaepXUMOe CTakaHuumKa.
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10.2 BbinonHexue UB-usmepeHull npu aHanuse npob6bi

10.2.1 B cTakaHu4mMK, NOArOTOBNEHHbIN K NPOBEAEHUIO n3MmepeHuii no 10.1,
BHOCAT aHanusvpyemyio npoby, noagrotoBneHHyio no 9.5.1. CrakaHyuk nome-
LWAIOT B 3NEKTPOXMMUYECKYIO SYENKY, SYENKY 3aKpbIBAIOT KPbIWKOW C TpyGkon
ANA NPoAYBKM 1 NepeMeLuMBaHNA pacTBopa ra3om.

10.2.2 MosTOpstOT nocriegosatensHo onepauun no 10.1.3 - 10.1.8. MNMoTeH-
unan Makcumyma perucTpupyemoro nuka kobaneta cocraenser (muHyc 0,40 +
0,05) B.

10.2.3 Onepauvm no 10.1.6 - 10.1.8 noeTOPAIOT TPU pasa.

10.2.4 WN3mepsiloT MepUTENBLHOW FIMHENKOW BbICOTbI aHOAHLIX NMUKOB OMN-
peaensiemoro anemeHTa. MoTeHUMan MakcuMyma aHOAHOro Toka kobanbsTa co-
craenseT (MuHyc 0,40 +0,05) B.

10.2.5 B cTakaH4MK C aHanu3nMpyeMbIM pacTBOPOM C MOMOLLbLIO NMUNETKN
unn gosartopa BHOCAT fobaBKy aTTeCTOBAHHON CMECW 3feMeHTa B TakoM 06b-
eme, 4ToGbl BbICOTA aHOAHOTO NMUKA 3NIEMEHTA Ha BONbTAMNEPHOW KPUBOW yBe-
nMyunack NpUMepHO B fiBa pa3a No CpaBHEHUIO C NEPBOHAYaANbHOM.

Hobaeky BHOCAT B marnom obbeme (He Gonee 0,20 CM3), yToObl NPeaoT-
BpPaTUTb U3MEHeHWe KOHLIEHTpaumn pacteopa U usbexartb yyeta pasbasneHus
aHanusupyemoii npobbl. Pekomenayemble ao6asku attectoBaHHon cmecu (AC)
koBanbTa N3BECTHOI KOHLIEHTpaLumn npuseAeHsl B Tabnuue 3.

Tabnuua 3 - PekomeHayeMble YCNOBUSI M3MEPEHUIA aHanNUTUYECKUX CUT-
HamnoB U BENUYUHLI fo6aBok aTTecToBaHHbIX cMecein (AC) kobanbTa npu aHa-
nnse npob Monoka u MOOYHbLIX NPOAYKTOB MeToaom MB

OvanasoH KoHueHTpaums PeKoMeHaYeMbIi
onpeaensemMbix Bpems: aTTecToBaHHON oﬁbg:n
KOHUEHTpauuvn cMecu, ucnonb-
anemMeHTa, Mr/kr snektponusa, ¢ 3yemoi Ans ao- 'u°6a%°K’
3 3 CM
unu Mr/agm 6aBok, mr/gMm
0,3-0,5 300- 180 10,0 0,05-0,03
0,5-3,0 120-60 10,0 0,05-0,1

10.2.6 TlpoBoAAT perucTpauuio BofbTamMMeporpaMM aHanuMsuMpyemon
npo6bl ¢ BBEAEHHOW AoGaekon kobanbTa no 10.1.6 -10.1.8 Tpu pasa.

10.2.7 WamepsioT BbICOTbI aHOAHLIX MUKOB 3neMeHTa B npobe ¢ fobas-
KOW.

10.2.8 BbinuealoT cofepXMMoe CTakaHuyuka.

10.2.9 lNpombiBalOT cTakaH4uK no 9.2.1.

10.2.10 Onepauvm no 10.2.1 - 10.2.9 NnpoBOAAT ANA KAXAON U3 naparn-
nenbHbIX aHanusupyembix Npob u aAna "xonoctoi" npobbl B 04MHAKOBbLIX ycro-
BUAX.
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11 BbIYUCJIEHNE PE3YJIbTATOB USMEPEHUA M/!CCOBOP?
KOHLIEHTPALINUU KOBAJIbTA B AHAJTU3NPYEMOMU NPOBE

Mpu W“cnonb3oBaHWM BOJbTaMNEPOMETPUYECKOrO aHanmsaTopa B KOM-
nrneKTe C KOMMbIOTEPOM pernctpaumio n o6paboTky pesynbTatoB U3MEpPEeHWin
aHanMTUYECKMX CUTHaNoB U pacyet Maccoaou KOHLeHTpauuu kobanbta B aHa-
nuavpyemon npobe (Mr/kr unu Mr/am’) BBINOMHSIET cUCTEMA c6opa n o6paboTin
AaHHbIX aHanusaTopa.

Mpu ucnonb3osanum nonsporpados B KOMMSIEKTe ¢ camonucuem obpa-
6GOTKy pesynbTaToB U3MEPEHUIA aHANUTUYECKUX CUrHAMNOB (BLICOT aHOAHBIX NK-
KOB ONpefenisieMoro afieMeHTa), pacyeT KOHLEHTpaLuWii B aHanM3upyemoii npo-
6e npoBoaAT cneaylowmnm obpasom:

11.1 Pacyem eenuyuH MaKCcuManbHbIX aHOOHbLIX MOKOe

11.1.1 Ina onpeaenaemMoro aneMeHTa paccuuTbIBaloT cpegHee apudme-
Tuueckoe (/;) He MeHee YeM U3 TPeX 3HAYEHMWIA BOCNPOU3BOAUMBIX aHaNUTUJe-
CKMUX CUrHarnoB, Nofy4eHHbIX NPU perucTpaumm BonstTaMmneporpamm npodsi.

Takol e pacueT NpoBOAAT M ANA BONbTaMNeporpamMmm Npu permctTpauum
pacTBopa aHanusupyemoun npobul ¢ gobaskon AC ko6anbTa, NonyJyaloT 3Have-
Hue /.

11.1.2 BbunMcnsAoT mMaccoBylo KOHUEHTpauuio kobanbta (X;, mr/kr vnm

mr/gv’) B npo6e no copmyne (1):
1,-C, .-V
Xl — 1 AC AC i (1)
I, —171, -m

roe; X, - copepxaHue kobanbta B aHanusmpyemon npobe, mr/kr unu mr/am’;

Cac - KOHUEHTpauusa aTTeCTOBaHHOW CMecn pacTeopa kobanbTa, U3 KOTO-
poii ienaeTcs fo6aBka K aHanMaupyeMoii npobe, Mr/am’;

Vac - 06bem pobaeku AC kobanbTa, cm”;

/; - BEAIMYMHA MaKCUManbHOro aHOAHOro Toka kobanbTa B aHanusupye-
Mo npoGe, A;

/> - BENMYMHA MaKCUMarnbHOro aHoAHoro Toka kobanbTa B npobe ¢ fo-
6askont AC, A;

m - Macca unm o6bem aHanuanpyemoii NpoBkl, I UnK cM’.

11.1.3 AHanoruuHble Bbluucnenns no 11.1.1 - 11.1.2 npoeoaAT Ans BTO-
poli napannenbHOW aHanNU3MpyemMoin Npobbl 1 ANs «XonocTon» Npoodbi.

11.1.4 Ecnm B «X0nocTol» npobe coOAepKUTCH COUMEPUMOE KONUUECTBO
onpeaensaemoro sfneMeHTa, TO OLEHMBAIOT ASUCTBUTENbHOE COAEepXaHue Ko-
H6anbTa B KaXA0M U3 NapannenbHbIX nPo6

X=X~ xon;
X" = X5 - Xon -
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11.2 lpoeepka npuemsieMocmu pe3ynLmamoe uamMepeHuli

11.2.1 TpoBepSIOT NPUEMIEMOCTb MNONMYYEHHbIX pe3ynbTaToB napan-
nenbHbIX onpeeneHuin. PacxoxaeHwe Mexay nosyYeHHbIMU pesynbTaTaMmu
ABYX napannenbHblX aHanusvpyemblx npod He AOMMKHO MmpeBbiwaTth npeaena
noBTOpPAEMOCTU r. 3HayeHue npejena NOBTOPAEMOCTU ANA [ABYX pesynbTaToB
napannenbHbIX OnNpeaeneHuih npuseaeHo B Tabnvue 4.

Tabnuua 4 - luanasoH N3MepPeHUiA, 3HaUYEeHUA Npeaernos NOBTOPSEMOCTU
npw aoseputensHon BepoaTHocTn P=0,95

Mpeaen no- Mpepen no-
BTOPSIEMOCTHU BTOPAEMOCTH
[uanasoH onpeaense- (ana asyx pe- | (Ans yeTbipex
OnemeHT MbIX KOHLEHTpaLMIA, 3yNnbTaToOB Ma- | pesynbTaToB
Mr/Kr v mr/am® pannenbHbIX napannenb-
onpeaeneHuwii), | HbIX onpeae-
r nenuin), 7 ¥
KoBanbT 07 0,7 Ao 3,0 BKAIOu. 028- X 036-X
X - cpegHee apudMeTWUECKOe 3HaueHWe pesynbTaToB naparinesibHbiX
onpeaerneHnii MaccoBOW KOHLIEHTpaUUK anemMeHTa

Pe3yﬂbTaTbI CYUTaKT NpeMnemMbiMu Npu BbINONTHEHUN YCIOBUA
|X'—x"|<r . @)
AGconioTHoe 3HauveHue npeaena NoOBTOPAEMOCTU pacCuUTbiBaeTcs Ans

cpefHeapuMeETUYECKOro 3HaYeHUs pesynbTaToB ABYX NapannefibHbiX onpe-
[eneHun
- X'+X"
X=—— (3)
2

no copmyrne

r=0,28-)_( ) (4)

Mpu BBINONHEHUU YCNOBUA (2) 3HaYeHue X npunHumaertcs 3a pesynbTaT
M3MEPEHUA MaccoBOW KOHLEHTpaLmK kobanbTa B npobe.

11.2.2 Mpw npeebleHUN Npeaena nosTopsemocTn (r) Heobxoavmo go-
NOSHATENBHO MONYy4YdTb €lle ABa pesynbTaTa napannenbHbIX ONpeaerneHui.
Ecnun npu aToM pasmax (Xmax — Xmin) PE3YNbTATOB YETHIPEX NApanienbHbIX on-

peaeneHnii paseH unu MeHblUe npeaena NoBTOPAEMOCTU r*, TO B KayecTBe
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OKOHYaTEeNbHOro pesynbTarta NPUHUMAIOT cpeaHee apubMeTUUECcKoe 3HaueHue
pesynbTaToB YeTbipex naparnnenbHbix onpefeneHui. 3HayeHus npegena no-

BTOPSIEMOCTU (r*) ANA YeTbipex pes3ynbTaTtoB napannenbHbiX onpeaeneHun
npuseaeHsl B Tabnuue 4.

12 O®OPMJIEHHNE PE3YJ/IbTATOB U3MEPEHUNA

12.1 PesynbTaThl M3MEPEHUI XPaHAT B MamATM KOMMbioTepa (Npy uc-
NoNb30BaHWN KOMMNbIOTEPU3INPOBAHHOIO BONbTaMNEepOMETPUYECKOro aHanusa-
Topa) Unu ohopMNAIOT 3aNUCLIO B XypHane. [Npu aTomM NPUBOAAT cBeAEHUA 06
aHanuaupyemoi npobe, YCNOBUAX U3MepeHWit, JaTe MNonyyYeHUs pesynbTaTa
M3MepeHuii. 3anuck B XXypHare yA0CTOBEPAET NULIO, NPOBOAUBLLEE USMEPEHUA.

12.2 PesynbTat usmepeHuns (aHanusa) B AOKYMEHTaXx, BblgaBaembiX fa-
GopaTopuell, NpeACTaBNAIT B CNeAyoLWmnx Buaax :

X £ A , mr/kr vnu mr/am’, P=0,95,
wm X+ A, mr/kr unv mr/am’, P=0,95, npu ycnosun Ap< A,

roe: X — pesynbTaT U3MEPEHUs], NOMYYEHHbIA B COOTBETCTBUM C HACTOSALLUM
JOKYMEHTOM Ha METOAWKY BbINOMHEHWS N3MEPEHUI,

+ A — 3HAaYEHNA XapaKTEPUCTMKN NOrPELUHOCTY Pe3ynbTaToB M3MEPEHUIA,
YCTaHOBMEHHbIE NPY peanusaunm MeToanku naéoparopum,

% A — 3HAYEHNA XapaKTepPUCTUKU NOrpeLLUHOCTM HACTOSILLEeN METOAVKA Bbl-
MOMHEHNs USMEePEHUIA, KOTOPbIE PACCUMTLIBAIOTCS MO hopMyne

A=001-6-X, ()

rAe OTHOCUTENbHOE 3Ha4YEeHWe NoKasaTensi TOYHOCTU (XapaKTepucTUKW
NOrpeLuHoCcTy - 3) METOAVKN NpuBeaeHo B Tabnuue 1.

lIpumedaHue: XapakrepuUCTUKy MOTrPELUHOCTU Pe3yrbTaToB U3IMEpEeHWUiA
npu peanusauvn MeToAuKW B nabopaTopun AonNyckaeTcsa ycTaHaenueaTb Mo
cdopmyne
A, =084-A (6)
€ nocneaywLwwmum YTOYHEHUEM MO Mepe HakonneHnst MHopmauuu B Npo-
Lecce KOHTpons cTaburbHOCTM pesynbTaToB M3MepeHuin no pasgenam 13.3 u
13.4 HacToALero AOKYMeHTa.
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13 KOHTPOJIb KAYHECTBA PE3YJIbTATOB U3MEPEHWA NMPU
PEAJIN3ALINN METOOUKN B JIABOPATOPUU

13.1 Konmponb Kayecmea pe3ysibmamos usMepeHul npn peanvsa-
UMn MeToaunkn B nabopatopun npeaycmaTpuBaert:

- ofnepaTMBHbIA KOHTPONb Npoueaypbl aHanusa (Ha OCHOBE OLIeHKWU mno-
rPELHOCT pe3ynbTaToB aHanusa npu peanusaumMum OTAeNbHO B3ATOW KOH-
TPOnbHON Nnpoueaypbl);

- KOHTPONb CTaBUSIbHOCTN pe3ynbTaToB aHanusa (Ha OCHOBE KOHTPONSA
CTabunbHOCTM  CpeAHEeKBaapaTU4ecKoro OTKIOHEHUs BHyTpunaGopaTopHoii
NPEeLN3NOHHOCTK, MOrpeLlHOCTW, CpeaHeKBaApaTU4eCKOro OTKIIOHEHWs NOBTO-
psemocTy).

13.2 OnepaTuBHbIA KOHTPONb Npoleaypbl aHanusa (ebiNosIHeHUsT U3-
MepeHull) npoeodsm:

- NPV BHEAPEHUN METOAMKW BbINOSIHEHUA U3MEpPEHUIA B nabopaTopuy;

- NP1 NOABNEHUN (HaKTOPOB, KOTOPLIE MOMYT NOBMUATL HA CTabUNLHOCTL
npouecca aHanusa (HanpvMep, Npu CMEHe NapTUU peakTUBOB, NOCIE PEMOHTA
npuGopa, npy ANUTENbHOM NPOMEXYTKE BPEMEHU MEeXAy aHanMsamu n T.4,).

OnepaTuBHbIA KOHTPOSb Npoueaypbl aHanusa npoBoAWUT CaMm UCMOSHU-
Tenb € LUENbo NPOBEPKM Ero rOTOBHOCTU K NPOBEAEHUIO aHanu3a pabounx npob.

OnepaTuBHbIA KOHTPONb NpoueAypbl aHanusa nposoAsaT no MU 2335-
2003 [12] unu no NPUNOXEHUIO A HACTOALLEro AOKYMEHTA Ha METOAUKY.

13.3 OgHoW n3 hopM KOHmMpoOsa cmabunbHOCMU pe3ysibmamoe aHa-
Jlu3a ABNAETCA KOHTPOJSIb CTabUNbHOCTU pe3ynbTaToB aHanusa B npejenax na-
GopaTopun ¢ MICNoNb3oBaHWEM KOHTPOSIbHBIX KapT, peanuayembiii

- MyTem KOHTPONs W NoAAEpXaHUA Ha TpebyemMoM ypoBHE MOrpeLlHoCTU
pesynbTaToB U3SMEepEHUN;

- NyTeM KOHTPONs W noaaepXaHua Ha Tpebyemom yposHe BHyTpunabo-
paTOPHOI NpeLn3NoOHHOCTH;

- MyTeM KOHTpOns W noaAepxaHua Ha TpeGyeMom ypoBHe MOBTOpSiEMO-
CTW pesynbTaToB NapannesnbHbiX onpeaeneHni.

13.4 Mpoueaypbl U NEPUOANYHOCTL KOHTPOMSA TOYHOCTW (KOHTpONA cTa-
6unbHOCTM) Mony4YaeMbix pesynbTaToB U3MepeHWn B npeaenax nabopatopun
npoBoAAT ¢ ydeTom TpebGoBaHuin pasgena 6 MOCT P UCO 57256 wnm no
MW 2335-2003.

OTBETCTBEHHOCTb 32 OpraHU3aLMIo NPOBEAEHUA KOHTPONA CTabUnbHOCTN
pesynbTaToB aHanusa Bo3naraloT Ha N1LOo, OTBETCTBEHHOE 33 CUCTEMY KayecT-
Ba B naboparopum.

13.5 MepnoanyHOCTb KOHTPOSSi UCMONHUTENEM Npoueaypbl BbiNOMHEHUS
M3MEPEHUIA, @ TaKkKe peanusyemble MpoLedypbl KOHTPONA CTabunbHOCTU pe-
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3yNbTaTOB BhIMOMNHAEMbIX M3MEPEHUA pernameHTUpyloT B PykoBoACTBe MO Ka-
yecTBY nabopaTopun.

14 IPOBEPKA MPHEMITEMOCTY PE3YJIbTATOB U3MEPEHMH
1151 1BYX IAGOPATOPUNA

14.1 MNpoBepKy NpUemMnNeMocT! pesynbTaToB U3MEPEHWIA, NOMYYEHHbIX B
yCroBusIX BOCNPOWU3BOAUMOCTU (B ABYX nabopaTtopusx, m=2), NpoBoAsAT C yue-
Tom TpeGoeaHuit 5.3.2.1 TOCT P UCO 5725-6 no oTHOWeEHWIO K Npeaeny Boc-
NpPoOusBOAUMOCTU, NpuBEAEHHOMY B Tabnuue 5, WM K KPUTUYECKOW pPa3HOCTW
ANA ABYX cpeAHeapudMeTUYeCKUX pesynbTaToB U3MEPEHWUIA B COOTBETCTBUN C
5.3.2.2TOCT P NCO 5725-6.

PacxoxaeHune mexay pesynbTaTaMn U3MEPEHWIA, NOJyYeHHbIX B ABYX Na-
GopaTopusix, He AOMKHO NPeBbIWaTh Npeaena BOCNPOM3BOAUMOCTH.

Mpy BBLINONHEHMWN 3TOrO YCMOBUA NpuemMnemMbl 06a pesynbTaTta usmepe-
HW/A, 1 B Ka4YecTBE OKOHYATENbHOrO MOXET ObiTb WCMonb3oBaHO ux oblee
cpegHee 3HaveHne. 3HA4EHUA npepena BOCMPOW3BOAVMOCTM NPUBEAEHbI B
Tabnuue 5.

Mpu npeBbileHUM Npeaena BOCNPOM3BOAMMOCTM MOTYT GbiTb UCNONb30-
BaHbl METOABI OLIEHKN MPUEMSIEMOCTN Pe3ynbTaToB U3MEPEHUIA COrMacHo pas-
Aena 5 TOCT P UCO 5725-6.
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Tabnuua 5 - [ManasoH M3MepeHui, 3HaueHUs npeaena BOCNpoOU3BoAU-
MOCTU Npu AOBEPUTENBLHON BeposATHOCTU P=0,95

[I#anasoH onpeae- Mpeaen socnpoussoan-
OnemeHT NSIEMbIX KOH gHT a- | Moc™ (AN ABYX pe3yrib-
o HeHTpa-, TaToB U3MEPEHWIA),
LW, Mr/kr nnm mr/am R
KobanbT ot 0,7 go 3,0 KoY. 048 ):(
X - cpepHee apudmeTyeckoe 3HaueHUe pPe3ynbTaToB aHanuaa, norny-

YeHHbIX B AByX naGopartopusx

PaspelueHne npoTusopeuni Mexay pesynbTaTamu Asyx nabopartopuid
nposoAsaT B cootTBeTcTBUM ¢ 5.3.3 TOCT P UCO 5725-6.



TNMPUIIOXEHUE A

AJIFTOPUTMbI ONEPATUBHOIO KOHTPOJIA NMPOLEQYPbI
AHAJIU3A

A.1 O6wue nonoxexus

A.1.1 OnepaTuBHLIN KOHTPOMb NpoLUEeAypbl aHann3a ocyWeCTBNAET HENO-
CpefACTBEHHO UCMOMHWUTENb Ha OCHOBE UHGpopMaLMK, nony4aemon npu peanw-
3auMmM OTAENbHO B3ATOW KOHTPOSILHOW MpoLeAaypsl C UCMONb30BaHUEM CPEACTB
KOHTPONSA.

A.1.2 Ponb CpeACTB KOHTPONA BbINOMHAIOT:

- o6pasupbl Ans koHTpona (AC no MU 2334-2002 [13]);

- paboune npobbl ¢ n3BecTHON fobaBkow onpeaenaeMoro dNeMeHTa;
- paboune npobbl cTabUNbLHOro cocTasa.

A.1.3 CxemMa onepaTUBHOro KOHTPONs npoueaypbl aHanusa npeaycmar-
puBaeT:

- peanu3auuio KOHTPONbHOM Npoueaypbl;

- pacuyeT pesynbTaTa KOHTPONbLHOW NpoLeaypsbl;

- pac4eT HopMaTMUBa KOHTPONS;

- CpaBHEHWe pes3ynbTaTa KOHTPOMNbHOW npoueaypbl C HOPMaTUBOM KOH-
Tpons;

- NPUHATME PELLEHUS NO pe3ynbTaTaMm KOHTPOns.

A.2 Aneopumm onepamueH0O20 KOHMPOJIsI NOBMOopPsieMocmu pe-
3yNlbmamoe KOHMPOJibHbIX U3MepeHul

A.2.1 MNony4aloT ABa pesynbTata napannenbHbIX onpeaeneHunii nioboro
cpeactea koHTpons (no A.1.2).

A.2.2 PeanusyloT cxemy KOHTpons noetopsemocTtu (no A.1.3), nonyyas
ABa pesynbTaTa nNapannesibHbiX onpeAenieHniA. PesynbTaT KOHTPONbHOW Npo-
ueaypbl paBeH

re =|X, = X,|. (A1)

HopmaTue KOHTPONA NOBTOPAEMOCTU paBeH npeaeny NOBTOPAEMOCTU /
npu n=2, 3Ha4YeH1e KOTOpOoro NpuseAeHo B Tabnuue 4.

MposepsioT ycnosue

re<r . (A2)

A.2.3 Ecnu ycnosue (A.2) BbINONHAETCA, TO pacCcUUTLIBAIOT pesynbTar
KOHTPONbHOM NpoLeaypbl aHanusa Kak cpeagHee apudmeTmyeckoe U3 pesynbta-
TOB ABYX NaparnnenbHbIX onpeaeneHuin.
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Ecrm 7, > I, To AenaloT NOBTOPHYIO KOHTPObHYIO NpoLeaypy, nonyyas

3aHOBO ABa pe3ynbTaTa napannenbHbIX onpeaeneHui.

Mpu NOBTOPHOM MPEBLILIEHUN Npeaena NOBTOPSEMOCTU NpoLeaypy aHa-
FiU3a NPeKpaLaoT U BLIACHSIOT NPUYMHBI, NPUBOASALLME K HEYAOBNETBOPUTENb-
HbIM pesyrbTaTam.

A.3 Anzopumm onepamueH020 KOHMPOIIsi Npoyedypbl aHanu3a e
ycnoeusix éHympunabopamopHoU npeyu3suoHHocmu

A.3.1 O6pasuyamu Ana BbINONHEHUA AaHHOW Npoueaypbl ABNAOTCA cpen-
cTBa koHTpons no A.1.2. O6bem oto6paHHo Npobbl ANA KOHTPONS AOMKEH CO-
OTBETCTBOBaTb YABOEHHOMY 06bemy (Macchl), HeoGXxoAMMOMY Ans NpoBeAeHUs
n3mepeHuin. OTobpaHHbIN 06bem (Macca) AenAT Ha ABe YacTu U aHaNM3upyloT
B COOTBETCTBUM C TpeGOBaHUAMU HaCTOSLLEro CTaHAapTa B YCNOBUAX BHYTpU-
nabopaTopHOi NPeLUM3NOHHOCTA MK Pa3NUYHLIMK OnepaTopaMu, UM B pas-
JINYHOE BPEMS, UMK C UCNONb30BAHUEM PA3NNYHLIX CPEACTB U3MEPEHUN U T.A4.,
npu cobnioaeHN YCIOBUIA U CPOKOB XpaHeHus npo6. MonyyaloT cooTBETCTBEH-

Ho X, n X,.

A.3.2 PaccunTbiBaloT pesyribTaTr KOHTPOSbHOW npoueaypbl
Ry =X =X (A3)

PaccunTbiBalOT MK yCTaHABIMBAIOT HOPMATUB KOHTPONs BHYTpunabopa-
TOPHOM NPELU3NOHHOCTU

R,=0,84 R, (A4)
rae R — 3HayeHue npegena BOCNPOU3BOAUMOCTU, NpUBeAEHHOE B Tabnuue 5,
X - cpepHee apudMeTUYECKOE 3HAYEHWE pe3ynbTaToB, MOMy4YeHHbIX B
yCrnoBusx BHyTpunabopaTopHOM (NPOMEXYTOUHOIN) NPEL3NOHHOCTH.
A.3.3 PesynbTaThl, NONyYeHHbIE B YCNOBUAX BHYTpunabopaTopHoil npe-
umMsnoHHocTH ( X, X, ), CYUTaIOT yA0BNETBOPUTENBLHLIMU NPY YCIOBUAN
Ry <R;. (A.5)

A.3.4 Mpwu BeINONHeHUM ycnosua (A.5) obLuee cpeaHee apudmeTnyeckoe

X npeacTaensaioT B kayecTBe pesynbTaTa KOHTPONbLHOW Npoueaypbl.

[MNpu HeBbINONHEeHUM ycrnoBuA (A.5) U3MEPEHUS NOBTOPSIOT.

[pn NOBTOPHOM HEBbLINOMHEHUA YCcNoBUA (A.5) BLIACHAIOT NPUYUHLI, NPU-
BOASLLME K HEYAOBNETBOPUTENbHBLIM pe3ynbTaTam, U YCTPaHAIOT nX.
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A.4 Anzopumm KOHMPOs1 npoyedypbl bINOMHEHUs1 U3MepeHul ¢
ucnons3oeaHueM MemoOa 606aeok

A.4.1 KoHTponb wucnosHuTenem npoueaypbl BbiMOMHEHUS WU3MEPEHUA
NpoBOAAT NyTEM CpPaBHEHWUA pe3ynbTaTa OTAeNIbHO B3ATON KOHTPONbHOW Npo-
ueaypbl Kk ¢ Hopmatueom KoHTpons Ka.

A.4.2 PesynbTaT KOHTpPONbHOW npoueaypel Kk paccunTbiBaloT no opmy-
ne:

K, =’Y’ -X —c‘, roe (A6)

-/

X' - pesynbTaT KOHTPONLHOTO M3MEPEHUS MACCOBOM KOHLEHTpaLum
anemeHTa B Npobe ¢ U3BecTHoON AoGaBkon — cpeAHee apudMeTU4eckoe AByX
pesynbTaToB NapannesibHbIX onpefeneHnii, PacXoXaeHne Mexay KOTOpPbIMUA He
npesbilIAET NpeAena NOBTOPAEMOCTM 1. 3HaueHue r npmBeaeHo B Tabnuue 4.

X . pesynbTaT KOHTPOJIBHOrO W3MEPEHUS MacCCOBOI KOHLEHTpaLwm
anemeHTa B npobe 6e3 no6aBku - cpeagHee apudmMeTUYecKoe ABYX Pe3ynbTaToB
napannenbHbiX ONpeAeneHuin, pacxoXaeHne Mexay KOTOpPbIMA He NpeBbilwaeT
npeaena noBTOPSEMOCTH I,

C - BennyuHa aobasku.

lMpumeyaHue. BennunHa no6aBkn gomxHa coctaenate oT 50 Ao 150 %
OT MacCOBOM KOHLEHTpaLUun anemeHTa B npobe 6e3 notasku.

A.4.3 HopmaTtue onepatmBHOro KoHTponsi Ka paccuutbiBalot no opmy-
ne

2 2
K =\/ A_, + A-
A aX X rpe (A7)
A_ A_
2X | aX — 3HAUYEHWS] XapaKTePUCTUKW MOTPEeLUHOCTV pe3ynbTaTtoB WU3-
MepeHWiA, ycTaHoBreHHble B nabopaTtopuu Npu peanusaumn METOAWUKW, COOT-
BETCTBYHOLLME MACCOBOW KOHUeHTpauuu anemeHta B npobe 6e3 po6aeku u B
npobe ¢ Ao6aBKkoli COOTBETCTBEHHO.
Mpu ycTaHoBNEHWM A MOXHO WUCNONbL3OBaTb MpPUMEevYaHue B pasgene
11.2 HacTosWeEro AOKYMEHTa.
A.4.4 KauecTBO KOHTPOMbHOW Mpoueaypbl NPU3HAaIOT YAOBIIETBOPUTEND-
HbIM NPU BLINOSIHEHUMN YCIOBUS:
Kk <Kg . (A.8)

Mpw HeBbINoNHeHUN ycnosus (A.8) 3KCMEPUMEHT NOBTOPSIOT.

Mpu NOBTOPHOM HEBbLINOMHEHUW YCNoBUs (A.8) BLIACHAIOT NPUYUHBLI, NpU-
BOASALUME K HEYAOBNETBOPUTESNBbHLIM pe3ynbTaram.
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A.5 Anizopumm oriepamueHo20 KOHMPOJIA NPoyedypbl 8bINOMHEHUS
u3MepeHull ¢ ucnons3oeaHuem o6pasyoe Ons1 KOHmMpons

A.5.1 O6pasuamm ana koHTpons senslTca paboune npobbl aHanusw-
pyemMoi nNpobbl ¢ OTCYTCTBUEM AAHHOTO ANEMEHTA UM Maroi KOHLIEHTpauunen
3MeMEHTa, B KOTOpble BBEAEHA TOYHAs KOHLEHTPAUMA UCKOMOTO 3riemeHTa (aT-
TecToBaHHas xapakTepuctuka — C). OnemeHT KoHUueHTpauvumn C BBOAST B Npoby
A0 cTagnn Nnpo6onoAroToBKN.

A.5.2 AnropuTM NpoBeAeHUst KOHTPOMS TOYHOCTU C NpUMeHeHem obpas-
LOB AN KOHTPONS COCTOWUT B CPAaBHEHUMN pesynbTaTa KOHTPONbHOW Npoueayphbl
K¢, pPaBHOro pa3HOCTM MexAay pesynbTaTOM KOHTPOSIbHOrO U3MepPeHUs aTTecTo-
BaHHOI XapakTepucTuku B obpasue AnsS KOHTponsa — X U ero aTTeCTOBaHHbIM
3HaueHneM — C, C HOPMATVBOM ONEepPaTUBHOrO KOHTPONS TOYHOCTU — K.

PesynbTaT KOHTPOMbHOM Npoueaypbl paBeH

K, = ‘)_(—C|. (A.9)

Hopmatue koHTpons TouHocTu K paccunTbiBaloT no opmyne:
K=Ap=084-A. (A.10)

A.5.3 TOYHOCTb KOHTPONBHOrO MU3MEPEHUS NPU3HAIOT YAOBNETBOPUTESb-
HOW, ecnu:
Kk<K. (A.11)

Mpw HeBbINONHEHWM ycroBuA (A.11) 3KCNEPUMEHT NOBTOPSAIOT.

Mpu nNoBTOPHOM HeBbIMONHeHUM ycnoBusi (A.11) BBIACHAIOT NPUYMHBI,
npvBoAsLLMe K HeYAoBNEeTBOPUTENbHBLIM pesynbTatam [12].
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NMPUIJIOXXEHNE b

BbinofiHeHue usmepeHuli Maccoeoll KoHUeHmpayuu kobanbma ¢ Ucnosb-
30eaHueM aHanusamopa CTA Ha X/0pUOHO-aMMUa4YHOM ¢hOHE C NPUMEHEHUeM
UHEepPMHO20 2a3a.

AHanusatop CTA npeaBapuTenbHO roTOBAT K paboTe B COOTBETCTBUU €
«PykoBoACTEBOM NONb30BaTENA» HA AAHHLIV NpuGOp.

B.1 Modz20moexa cmakaH4uKoe u anekmpodoe

MoAroToBKY CTakaHYMKOB WM 3NEKTPOAOB NPOBOAAT B COOTBETCTBUM C 9,2;
9,3.

b.2 NMpoeepka cmakaH4ukKos, pacmeopa ¢hoHO8020 3f1eKmponuma u
anekmpodos Ha Yucmomy npu onpedesreHUU Maccoeoll KoHUeHmpauyuu
Kobanbma

B.2.1 U3 komaHapl «BbIBOP» 3arpyxatot carin « COMOL» co cnepyto-
LMK NapameTpamMmn Tpaccehl:

Adeikn 1 - Bkn. 2-Bkn. 3-Bkn. Twn paseepTku
OTanel Bpema | Morten- | YOO a3 Mew. | CtyneHdaras
uman
1. MogrotoB- | 200 ¢ 0,05 Boikn . | Bkn. Bkn. LWar -4
Ka pacTeopa Amnnutyga -0
2. OBpabotka | 20 ¢ 0,05 Boin. | Bkn. | Bkn. | Sapepxka 1-5
pacrteopa 3apepxka 2 -0
3. O6pabotka | O ¢ Bukn. | Bkn. | Bkn. | 3anonHenue -0
anekTpoAaa Lukn mc 1: 0.00 MoTeHuman-0,0
0 2:0.00 pacbuk pass.
4. Ouunctka 30c 0,05 Beikn. Bkn. Bxkn.
3anekTpoaa
5. Hakonne- 120 ¢ -1,3 Bbikn. Bkn. Bkn.
Hue
6. Ycnokoe- 5¢ -1,0 OTKnto4eHo
HWe
7. Paseeptka | Ckopocts | 0,05 OTKkno4eHo
30 mB/c
Yueno uuknoe — 5 CnnaiH-
MHoxuTens - 1- 107"° Liuknnueckas—Boikn. pasmeTka
MpoussogHas — Beikn. PeBepc — Beikn. Bblikn.
WHBepcus — Beikn. BenTtanne ¢O-
bunbTp — 20 Ha
0%
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D.uanaspol NOUCKa NMKOB 3NeMeHTOB:
onemeHT Co

MoTteHuman -0,40

3oHa [+/- MB] 70

B.2.2 YcraHaBnvBaloT aneKkTpoabl B COOTBETCTBUM CO CXEMOW Ha aHanu-
3aTope; ycTaHaBnvBatoT Tpyboukm Ana noaaym rasa.

B.23 B MOATOTOBIEHHbIE KBAPLEBLIE CTAKaHUMKM C MOMOLUbIO MUNETKM
BHOCAT 10,0 cM® pacTBopa hOHOBOO 3NEKTPONMTA.

B.2.4 CrakaHuMkn C pacTBopoM (DOHOBOrO 3MEKTPONUTa NOMELWAIOT B
AveliKy, onyckaloT anekTpoabl 1 3anyckatoT komaHay «POH», Haxumas komaHay
«MYCK» (cm. «PykoBoacTBO nonb3oBarens» komaHga ®OH).

B.2.5 CHumaloT 3 - 5 BonbTamneporpamm, NpoBoAAT ux 06paboTky (yAa-
neHve «Bbinagawowmx» Kkpueblx, «YCPEAHEHUE» cornacHo «PykoBoacTsa
nonb3oBaTensy).

B.2.6 MNMpy Hanuuum Ha NONy4YEeHHOW YCpeaAHEHHOW BONbTaMNEepHOW Kpu-
BOI NUKa ONpeaensaeMoro anemMeHTa BuicoToi 6onee 0,1 MKA coaepxumoe cTa-
KaHYMKOB BbIIMBAIOT, OTMbIBAIOT CTaKaHYMKA U 3NeKTpoAbl, UToObl B YMCTOM
¢boHe oTcyTcTBOBaN NUK ko6ansta (unu 661N meHee 0,1 MKA).

Bb.3 Mpoeepka pabombi 2paghumoebix 351eKmpPodoe Nno KOHMPO/b-
Holl npobe

B.3.1 MpoBoAAT NpoBEpPKY CTakaHYMKOB, pacTeBopa (POHOBOrO ANEKTPOnu-
Ta W aneKkTpofoB Ha vucToTy no B.1. MNMocne nposeAeHNA U3MEpeHUn pacTeop
(POHOBOrO 3MEKTPONMTA U3 CTAKAHYMKOB HE BbINNBAIOT.

B.3.2 B cTakaH4MKn C pacTBOpPOM quosoro anekTponuTta BHocAT no 0,02
om® AC kobanbTa KoHuUeHTpauum 10,0 mr/am°.

Mony4yeHHbI pacTBOp ABNIAETCA KOHTPOSbHOW np060vn C MaccoBOW KOH-
ueHTpaumen kobanbta 0,2 MI'/JJ,M npu o6veme npobul 1,0 cm’.

B.3.3 3anyckaiot komaHgy «MPOBA» (cm. «PykoBoacTBO nonb3oBaTens»
komaHaa MPOBA). B TPACCE ycTtaHaenusaloT BpemMs NoAroToBku pacteopa 0
c. 3anyckatoT komaHgy «MYCK». CHumaloT no 3 — 5 BonsTamneporpamm, npo-
BOAAT ux oGpaboTky (yaaneHue «sbinagatowmnx» kpmueblx, «YCPEAHEHWE» co-
rnacHo «PykoBoAacTBa Nonb3oBaTensay).

B.3.2.4 3anyckatot komaHay «JOBABKAY.

B.3.2.5 3anonHatoT Tabnuuy «KONIMUYECTBOY, Hanpumep:
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Macca HaBecku 0,00[r]

O6bem npobbl 1,00[cm’ ]

O6bem MuHepanusaTa 1,00[cm’ ]

O6beM anuKBOTbI 1,00 [cm’ ]

OOBABKA

OnemeHT O6bvem pob6asku AC KOHLleHTpaI.iMH AC
[cM®] [ mr/aM® ]
Co 0,02 10,0

BHocAT ¢ nomoublo nunetkn unm aosaropa AC kobanbTa C Takumu xe
napameTpamm B Kaxaylo A4eiky W 3anyckaloT uamepeHue no Aobaeke, Haxas
«MYCK».

CHumatoT no 3 — 5 BonsTamneporpamm, NpoBoAAT UX 06paboTky (yaane-
Hue «Bbinagawowmx» kpuebix, «YCPEAHEHUE» cornacHo «PykoBoacTBa nonb-
3oBatensay). MonyyaroT 3Ha4YEHNA MaccOBbIX KOHLEHTpaUun kobansTa Ans Kax-
Dolh aueiikn, koTopble cMOTpAT B Tabnuue « COAEP>XXAHUE».

Ecnn pacxoxaeHusi mexay MonyyeHHbIMM U BBEAEHHbIMUA KOHLEHTpa-
umsMu He npesbiwatot 15 %, P13 cuutaoT npurogHbiMu k pabote. B npotus-
HOM criyyae npoeepky no 6.2 noeropsioT eLe pas.

B.4 [poeedeHue usMepeHuli npu onpedesieHUU Maccoeoli KOHYeH-
mpayuu kobanbma

OpHoBpeMeHHO NPOBOAAT aHanu3 ABYX NapannernbHbiX U 0AHON pe3eps-
HOW (MNK «xonocTom») Npobbl B TpEX CTaKkaHYMKaX.

B.4.1 B npoeepeHHble Ha YMCTOTY CcTakaH4uku (no b.1 npunoxenus bB) ¢
POHOBBLIM 3NEKTPOSIUTOM BHOCAT MEPHOW MUMETKOW MMM [03aTOPOM aHanusu-
pyemyto npoby.

B.4.2 3anyckatoT komaHay «[MPOBA» (cM. «PykoBoAcTBO Nonb3oBaTens»
komaHga MNPOBA). B Tpacce ycTaHaenuealoT BpPeMmsi NOArOTOBKM pacTBopa
200 c. 3anyckatoT komaHay «MYCK».

B pesynbTaTe BbINOMHEHWA CEPUM U3MEPEHWIA Ha 3KpaHe AOMMKHO GbiTb
no 3 - 5 BonbTaMneporpamMm B KaXXAOM W3 OKOH BblBOAA, COOTBETCTBYHOLUVM
ayenikam 1, 2, 3. Hesocnpoussogumblie BOMbTaMneporpaMmmbl UCKMOYAIOT, OC-
TaBLUMECA YCPEHSIOT.

B.4.3 3anyckatot komaHgy «[JOBABKA» (cMm. «PykoBoacTBO nonb3oBare-
na» komanaa JOBABKA)

B.4.4 3anonHsioT Tabnuuy «KONTMYECTBO», Hanpumep:
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Macca HaBecku

0,500[r]

O6bem npobbl

O6bem MuHepanusarta 50[cm’ ]
O6LeM anuKkeoTbl 50[cm’ ]
OOBABKA
OnemeHT O6bem no6asku AC KoHueHTpauusa AC
[cm’] [mr/gm® ]
Co 0,05 10,0

BHocaT aoGasky AC kobanbTa C TakuMu Xe napameTpaMu B Kaxayto
AYENKy U 3anyckaloT usmepeHue no gobaeke, Haxas "MYCK".
MonyyeHHble BonbTamneporpammel obpabaThiBaloT Tak Xe, Kak npu u3-
MepeHun npobbl No 5.4.2 npunoxexus B unu no «PykoBoAcTBY Nonk3oBaTens».
B pesynbTaTe nony4yaloT Tpy 3HaYEHUs KOHUEHTpauun kobanbTa (kaxaoe

3HaYeHWe AN COOTBETCTBYIOLLEN napannensHon npobbl), KOTOpble CMOTPAT B
Tabnuue «COOEPXXAHUE» n 3aHocaT B «<APXUB» (cM. «PykoBoACTBO NOMb30-

BaTensay»).

B.4.5 Mocne npoeeAeHWs U3MEPEHUIA 3NEKTPOAbI ononackmealoT Guau-
CTUNNUPOBAHHO BOAON, CTaKaHUMKM NPOMbIBAIOT NO 9.2 METOAUKN.

31



(1]
(2]
(3]
(4]
(5]
[6]
(7]

(8l
[0l

[10]
[11]
[12]

[13]

32

NPUITOXXEHHUE B
(MHgpopmayuoHHoe )

Bubnuoepadgusn

TY 4215-000-11696625-95 Yctpoicteo MY-1. TexHnyeckue ycno-
BUS

TY 25-74.24.021-86 Camonucey NOA-1. TexHU4eckue ycrnosus

TY 25-04-1696-75 BoneTmeTp uudposoii. TexHudeckue ycrnoBus
TY 4215-001-20694097-98 Komnnekc aHanuTu4eckuini BonbTamne-
pomeTtpudeckuin CTA. TexHuueckue ycnosus

TY 64-1-3329-81 [JosaTop nUNeTOYHbIA. TEXHUYECKME YyCnoBUS

TY 64-1.973-76 LLunupl TUrenbHble. TexHUYeCKUe ycnosusi

TY 25-1173.103-84 Annapat ansa Guamctunnaumm sBogbl. TexHuve-
CKkue ycrosus

TY 6-09-3678-74 Kanusa xnopupa oc.4. TexHn4eckue ycrnoBus

TY 6-09-4263-76 XnopodopM cTabunusanpoBaHHbIA. TexHuYeckue
ycnosusa

TY 6-09-2502-77 Bopga GuanctunnupoBaHHas. TexHuyeckue ycro-
BUA

TY 2642-008-11764404-99 Bymara uHAuKaTopHas yHUBEpcanbHas.
TexHu4eckue ycrnosus.

MW 2335-2003 Pekomerngaumsi. F[CU. BHyTpeHHUIA KOHTpONb Kade-
CTBa pe3ysIbTaTOB KONMMYECTBEHHOIO XMMUYECKOTO aHanmsa

MW 2334-2002 PekomeHaauusi. FTCU. Cmecn atrectoBaHHble. O6-
wue TpeboBaHuA k paspaboTke



FocyaapocreseHHul KoMurer P one ELclieMy ODPABOBAHWIO
MUHMCTRRCTED HAYEW W TELHMYBCKOSH ROAWMTHKEW PO
TOMURMA NOAMTEXHWSSCKKWR YHUBSPCKUTET
Pupma  "TexHoaHanur flyp.®

YTEBEPX flal
fluperTop "Texnoauaswrt

3ax. orvaeaom
MeTpanofruim TNY

Fysaes E.H.
19947 .

CBARETENBCTEO N 0OB-47/036

0O METPOADIWYSBCKCGR ATTECTAUMN MBTOANE M
EOANYECTBEHHOMD XUMWHRCKDMD anansvmoa npod
MOAODKS W MOADHHLHX NPOAYKTOR Ha COASPXAHNE

KOBAALTA METOADM WHBEPCUOHHON BOALTAMNSROMET UK

B npouecce METRONOrMYECKON aTTEeCTauum MeTOAMKN KOMMYeC TEeHHOrD
RUMUYBCROMD AHAAMSBA NPoE MONOKA M MOAGUHMY APOAYETOE HA COAGPXAHWE
KOBANRTA YCTAHORABHN CHBAYHERVE OHANEHMA XapaAKTEPUCTUK NOrPEWNHOCTY
(@8 COCTARAMKUKMK) W SHAYEHWR HODMATUEBOER CNEPATHEHOrD KOHTPONA 3

1. NpUNUCAHHEE XAapPaKkTEPUCTURA NOFDRUHOCTH (WM 86 COCTARAANE MK )
PEIYARTATOR QnNPLARARHNA COASPpEaAMWA KODANBTAR B MOAGKS W MO ACSHBIR
MPOAYKTAX METUAOM HWHESPCUOHHOW BONLTAMNERPOMETPWH §

S S e bk R SMAS AAHLA Bhdns 44nts B T 45T Py e Uy BB UMD U S P e ek Shd

XaparTepncTuKy AVanasor ONPpeaARNRSEMEY Buij IaBMCcUMOCTER SHadeHuid
fnorpeguastn (n COREPXKAHWEA KOBANLTA, RAPAKTERMCTHME Morpew-
88 COCTABRASHUGNE ) i~/ a3 Man /K HOCTH (M @8 CoUTarnnw-—

UWKX) QT COASpPXRIHWA
Xy Mr/am3 manm r/er)
KobaaLTa B npode

S ik T Trmag e b oA by LML by KBRSk ATRA 4400 TS apeak whebt meved SR G4 A Yha R LITOD 6000 S Sy S . ek ey OGRS ARt BOTOE e $O000 Sim e

florasatens oxo-— 0,700 3,0 _
aumoctin —~ OV ecx. - Gex = ,10%X
' Nokasarens BoCApo— 0
nesogumMacty — G &) ' 1968 = 0,650%1gx - 0,681
Nokasarens opa—
BUARHIZTH ~ A © _ AE = 0,08%X
Norasareae Tos-~
HOCTH -~ A g A = 0,e08xlgx - 0,358

2. Bual SaBMCUMOCTENR GHAYEHUWR HOPMATHROR DASPATWEHIMD KOHTPORA
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CXOAMMOCTH, BOCNPOUSBOAMMOCTH W TOMHOCTHM (B COCTBETCTBMM C NPUHATON
CUCTEMON KOHTPOAA) NPU ONPeAeNe@HMn COABPXAHNA KOBANLTA B NPOBAX MO-
NOKA W MOMOYHMX NPOAYKTOBR METOAOM WHESPCUOHHON BOALTaAMNEPOMETPUM,
NpUBEASHM HUXe I

-~

3ne- HopmaTwe onepaTue— AManasoH ONpeARAseMux BMAM 3aBHCHMMOCTEH 3HAa-
MEHT HOMO KOHTPOAA COREpPXaHUA BINEMENTA, YEHWH HOPMATUBOB KOHT-
M/ AM3 wan /g PONR OT COABPXAHMA
(X, Mr/amM3 Wau r/kr?
KoBaneTa B npoée

Co Hopmatue KOHTpONR
CXOAUMOCTY - d 0,7...3,0 d = 0,277¢X
npu P = 0,95
HopMaTup KOWTpOAA
BOCNPOUIBOAUMOCTH - 1gh = 0,690s1gX - 0,239
D npn P = 0,95
HOpMaTHE KOHTDOAA

TOYHOCTH ~ K npn 1gk = 0,608s1gX - 0,358
P=0,9

HopmaTue KOHTpOAR

ToMHOCTW =~ Kl npu 1gk1 = 0,729»19X - 0,254
P =0,9




WH®OPMALIMOHHDbIE AAHHBIE
PASPABOTYUKMU:

dunuykuHa O.. — H.c. npoBnemHon nabopaTopun MUKponpuMecen
Tomckoro nonutexHuyeckoro yHusepcureta, OO0 «BHM® «lOMX»;
CnenyeHko I'.B. - K.X.H., C.H.C., HAayu4Hblii pykoBoauTENL nNaboparopum

MuKporpuMeceii TOMCKOro MOMUTEXHUYECKOTO YHUBepcuTeTa, aupektop OO0
«BHMN® «KOMX»;

Muxyna H.I. - poueHT kad. PAX TOMCKOro NONUTEXHUYECKOrO YHUBEP-
cuTeTa, 3KCNepT No akkpeauTaLmMn aHanuTuyeckmx nabopatopui MlocctanaapTa
Pocecun;

Mopdeunoea H.M. - k.x.H., 3aB.nabopaTtopueit aHanMsa NULLEBLIX NPO-
aykros TLICM.

000 «BHedpeH4YecKas Hay4HO-Npou3eodcmeeHHas
¢pupma «lOMX»
(382-2) 563-860, 563-572,
microlab@tpu.ru, www.isrd.tpu.ru\microlab
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AHanuwzaTor CTA 12 :100.05

gl [0.525 mia

MacuTras PasmeTEa - -

_%———""1 AeToMar —

m MNPOTOKOA APXHE TPACCA PE3YMBTATH KOSIMHEC TEO COAEPXAHWE =HHOA

PucyHok 2. Bonbmamnepozpamma kobarnsma e pacmeope ¢poH08020
annekmponuma (1), 8 npobe (2) u 8 npobe ¢ dobaskoll cmaHOapPMHbIX pacmeo-

pos (3)
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http://files.stroyinf.ru/Index2/1/4293738/4293738304.htm

