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BBenenue

dTop B NPUPOLE Yaille BCEro BCTpEYaeTcs B BUAE rjiaBukoBoro mmnarta Cak,,
cennaura Mgl,, kpuonura AlF;-3NaF. 3HauurenbHple KOnH4YeCTBA €ro COMAEp-
xarcs B GochHOPHBIX MUHEpanax — GOCHOPUTE, anlaTUTE.

OCHOBHBIMH €CTECTBEHHBIMM HMCTOYHHMKAMH MOCTYIJIeHUA (PTOpa B BOAHbBIE
OOBEKTHI ABJAIOTCS BBILENAYUBAHUE (PTOPCONEpIKAIUMX MHHEPAIOB, a TaKXKe
BYJIKAHUYECKUE BbIOPOCHL. AHTPONOIreHHOE 3arpsi3HeHHe BOAHBLIX 00BEKTOB (PTO-
pOM OOYCIIOBIIEHO MX BBIHOCOM CO CTOYHBIMH BOJAMM psijida IIPOMBILLIEHHBIX
(XMMHYECKOr0, METALTY Pru4€CKoro, CTEKOJLHOro, KepaMHUueCKOro U JIp.) U Cellb-
CKOXO35IMCTBEHHBIX MMPOU3BOACTB. MICTOUHUKOM mocCTymjieHus (Topa B NPUPOL-
HbIE BOJB! SBISAIOTCA TaKXE aTMOC(EPHBIE OCAOKH, Ky/Ja OH MOMAJAET IMPU rope-
HHUHU TOTUIHMBA, B BUJIC IIPOMBIIIJIEHHBIX BBIOPOCOB, ¢ MMOYBEHHOMN NBIIBIO.

B Bomax ¢TOp MOXET NpPUCYTCTBOBaTh Kak B BHMAE CBOOOIHBIX (GTOpH-
HOHOB, TaK U B BHJE KOMIUIeKCHbIX HOHOB [FeF,], [FeFs]”, [FeFs]”, [AlF¢] ~ u
Ap.

DTOpUL-UOH OTHOCHUTCA K YCTOWYUBBIM KOMITOHEHTaAM IpHpoAHbIX BoJ. Ha
€r0 MHUIPALMOHHYIO CIIOCOOHOCTH 3aMETHO BIIMSIOT TOALKO HOHBI KalbUus, O00-
pa3yoiue ¢ HOHaMu (PTOopa MaJopacTBOPUMOE coeUHEHUE. bobioe 3HaUeHHe
UMEET PEXXUM YTIJIEKUCIOTHI, KOTOpas pacTBopseT kapOoHat kanbLMi. ll{enoqHoi
XapakTep BOI CIIOCOOCTBYyeT MOABHMXKHOCTH (TOpUA-UOHOB. BhllllenauynBaHUIO
GTOpUAOB M3 MOPOA CIOCOOCTBYIOT CYJb(aThi, MO3TOMY A BOJ C BBLICOKOM
KOHUeTpauued cynb(daToB XapakTepHbl OoJie€ BHICOKHE KOHIEHTpalud (GTopu-
10B. O6bIYHO KOHIIEHTpALMS HMX B MOBEPXHOCTHBIX BOJAAX CYLIM HWKe 1 Mr/am’,
a B NIOA3EMHBIX BOJAX MOXET AOoCcTUrath 10 Mr/gM>. BHYTpHronoBble xoyiebGaHus
KOHLIEHTpauuu (TOpUAOB B NMPUPOAHBIX BOAAX OOBIYHO HeBeNMKH. IIpH OTCYTCT-
BUM UCTOYHUKOB CYLIECTBEHHOIO 3arpsA3HeHus Gropuanl B OCHOBHOM IMOCTYMAOT
B PEKH C IPYHTOBBIMHM BOJaMH. B NaBOJAKOBBIA nepHod [A0Js NUTAHUS 33 CHET
FPYHTOBBIX BOJI YMEHBIIAETCs, MO3TOMY B MAaBOJAKOBBLIA MEPUOA KOHIIEHTpaLUs
(GTOpHIOB BCerga HUXE, YEM B MEKEHHBIMN.

OTopUabl UMEIOT CYUECTBEHHOE 3HAYEHUE IS HOPMAIBHOTO Te4eHMs (HH-
3UOJIOTHYECKHUX IIPOLIECCOB B OpraHU3Me 4YEJIOReKa W >KMBOTHBIX, KakK HeJocCTa-
TOK, Tak H H30BITOK (¢TOpa B BOLAE OKAa3bIBAIOT HEraTHBHOE BO3JCHCTBHE HA
MHOTI'ME CUCTEMbI OPraHu3Ma, IPexAe BCEro KOCTHYIO.

Cojpepxanue (GTOpUAOB B NMPUPOAHBIX BOAax HopMmupyercsa. [1JIK nns Bon-
HbIX OOBEKTOB PHIOOXO34MCTBEHHOTO Ha3HAuYeHus cocraBiser 0,75 wmr/aM°, mns
BOOHBIX OOBEKTOB XO3IHCTBEHHO-TIUTHEBOTO U KYJILTYPHO-OBITOBOIO HazHAuYE€HUS
ot 0,75 10 1,5 MI/AM> B 3aBUCHMOCTH OT peruoHa.

AY
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PYKOBOJANMMUNA TOKYMEHT

MACCOBAS KOHUEHTPALIMSI ®TOPHIOB B BOJAX.
METOJMKA BbITTOJIHEHHSI U3SMEPEHHH
NOTEHIMOMETPHYECKHM METOJOM
C HOHCEJEKTUBHBIM JIEKTPOAOM

Hara sBeaehung 2008-05-20

1 O6aacTe npuMeHeHun

1.1 Hacrosuuit pyxoBogsuinii 1OKYMEHT YCTAHABIUBAET METOAMKY
BLINONHCHUS U3MEPEHUN (Janee — METOAMKAa) MACCOBOH KOHUECHTpPALUH
¢ropHa0B B HpﬂpOﬂ;Hbe H OYHUILUEHHBIX CTOYHBIX BOAAX B AHANAa3oHE OT
0,19 10 190 Mr/aM’ MOTEHUHOMETPHYECKUM METOAOM C HOHCEEKTHBHbIM
NEKTPOAOM.

[Ipy ananuze npo0 BoAbl ¢ MACCOBOH KOHUCHTpaLueH (QTOpH-
a0B, npesbimaromeii 190 mr/am’, AONYCKAETCA BBIMOIHEHHE U3MEpPECHHUH
rnocne pasdasneHusi npoObi AHCTHILIHPOBAHHOH BOZOH TakuM 00pa3oM,
4yTOOBI MACCOBAs KOHUEHTpauus PropruoB B paszbasjeHHOH npobe Haxo-
AUNACh B npejenax yKazaHHOro Bblile AUHaNna3oHa H3IMEPAECMBIX KOHLECH-
Tpaiuh.

1.2 HacTtosmui pykoBoAsSIIHA AOKYMEHT NpejHa3sHa4yYeH I HCNoJb-
30BaHUA B nNabOpaTOPHAX, OCYLUECTBAAIOUWINX AHAIU3 NMPHPOJAHBIX U OUH-
L{EHHBIX CTOYHbIX BOJ.

2 HopmarusHbI€ CCHUIKH

B HacrosuieM pyKOBOASILEM JOKYMEHTE HMCNOJb30BaHbl CCHIJIKH HA
ClIeIytoUiHe HOPpMATHBHbBIE AOKYMEHTbI:

FOCT 12.1.005-88 CCBT. Obume casuTapHo-rurueHu4eckKue tpebo-
BaHHUR K BO34yXy paboueH 30HbI

I'OCT 12.1.007-76 CCBT. Bpeansie Beuiecrsa. Knaccndukauus H
obumme TpeboBanus 0E30MaCHOCTH

NOCT 17.1.5.04-81 Oxpana npupoasl. Naapochepa. ITpubopst u ycT-
poHcTBa 1Jia orbopa, nepBuuHOd 0o0paboTkn M xpaHeHus npod npupos-
HbiX BOA. O0UIne TeXHUYECKHEe YCJIOBUS
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F'OCT 17.1.5.05-85 Oxpana npupoasl. 'napocdepa. Obuuine tpebo-
BaHUA K 0TOOPY Npob noBepxXHOCTHBIX M MOPCKHUX BOJ, 1bAa U aTMochep-

HBIX OCaAKOB
[OCT P MCO 5725-6-2002 ToyHoCTb (NPpaBUABHOCTH H MPELH3HOH-
HOCTb) METOA0OB H PE3yAbTaTOB UIMepeHu. Yacte 6. Ucnonw3oBaune 3ua-

YEeHUU TOUHOCTH Ha PaKTHKE
T'OCT P 51592-2000 Boaa. Ob0mue tpebosanus K otéopy npobd
MU 2881-2004 Pexkomennauus. 'CHU. MeToaukn koanuecTBeHHOro

XMMHUYECKOro aHanu3a. [lpouenypsl npoBepkH NMPUEMJIEMOCTH Pe3Y/bTa-
TOB aHaJIH3a.

[NMpumeyanue - CCbLIKH HA OCTAIbHLIC HOPMATUBHLIC AOKYMEHTHI NPHBEIE-
Hb! B pazaenax 4, A4,

3 llpunucaHuble XapaKTEPHCTUKH NOrPEHIHOCTH H3IMEpPeHHS

3.1 Ilpu cobaroacHny BCeX periaMeHTHPYEMbIX METOAMKOH yCnoBHi
MpOBeACHHS U3MEPEHUHN XapaKTEPHCTHKH MOrPEUIHOCTH pe3y/ibTara W3-
MEPEHUSA HE AOMKHBI NPEBbILIATH 3HAYEHUH, TPUBEACHHbIX B Tabauue 1.

Tabauua 1 — [luana3oH u3MepeHHH, 3HAUCHNS XAPAKTEPUCTHK DOrpetu-
HOCTH H €€ COCTABJAIOUINX NPH AOBEPHUTEILHON BEPOATHOCTH P=0,95

Jnanazon  [lokazarens | [lokasatens  [lokasatens | [Mokasatens |
| u3Mepenuit | MOBTOpsie- | BOCHPOM3BO-  MPABHIBHOCTH | TOYHOCTH |
. maccoBo | MoOCTH aumMocty | (rpaHuubl i (rpaHuubl

KOHUeHTpauui | (cpeade- | (CpeaHekBal- = CHCTEMAaTH4e- | MOTPELIHO-

Gropuaocs | KBaapaTHye- | PpATHYECKOE | CKO# - )

. CKO€ OTK/0- | OTKJIOHEHWE | TIOTPELIHOCTH)

| HeHWe TMO- | BOCIIPOM3BO- |

BTOpAEMO- |  JMMOCTH)

o)
 X,Mr/aM i o, Mr/AM’ | Or ME/aM® | A, MI/AM | A, Mr/am’
Or0.192019.0 410005 | 0.0140,10X | 0052X | 0,024020°X |
DO, 1’ U SN S R |
e 19000 50 041°K | 0,440082°X | 0,240,044X | 0,740,17X

B a

.
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B TEIEPTAE LA

[Ipu BeINMOAHEHUH H3MepEeHUH B npobax ¢ MACCOBOH KOHUEHTpauue
dhropuaos cebitie 190 Mr/aM’ NOCe COOTBETCTBYIOLIErO pa3baBaeHns no-

t.2
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rPELIIHOCTh M3MEPEHUS MACCOBOM KOHLEHTpaUuud (TOPUAOB B MCXOLHOH
npobe HaXoasaT Mo Gopmy.Jie

TA=(£A)M; (1)

roe =£A; - nmokKasarejlb TOYHOCTHU H3MEPEHHS MAaCCOBOM KOHLIEHTPAUHUH
dTOPUIOR B pazdaBIeHHOW NMpolde, paCCUUTAHHBIN NO ypaBHE-
HUIO Tabuub! 1;
T - CTENEHb pa30aBJICHUS.

[Ipenen oOHapyXeHHUS (QTOPHUAOB MNMOTEHUUOMETPUUYECKHM METOAOM
3

paBeH 0,1 mr/oM".
3.2 3HaueHus NMokKasarenasd TOYHOCTH METOAUKH MCTIOAB3YIOT MPU:
- 0(pOpMIJIEHHH pE3YIbTAaTOB U3MEPECHU M, BhIJABAEMBIX 1a00OpATOPHEN;
- OLIEHKE ACATEILHOCTH 1ad0paTOPUHd Ha KauyeCTBO MPOBEACHUA HU3ME-
PEHUM;
- OLIEHKE€ BO3MOXHOCTH HMCINOJIL30BAHUA PE3YJILTATOB U3MEPEHUM IPH
pean3alUy METOAUKHA B KOHKPETHOM 1abopaTOpHH.

4 CpeacrBa H3MEpeHHii, BCIOMOIraTe/ibHbIE YCTPOHCTBA, pEaKTHBLI,
MaTepHaJibl, pacTBOPbLI

4.1 CpeacrBa H3MEpPEHUH, BCIOMOraTe/ibHbIE€ YCTPOHCTBA

4.1.1 HonoMmep mroboro tumna uina pH-metp, paboraiomuii B pexume
MUJUIMBOJIBTMETPA, CHAOXKEHHBIH MarHUTHOWM Melaakon (Hanpumep,
N-500, TY 4215-002-18294344-02; «3Oxkorect-2000», TY 4215-005-
41541647-99 n ap.).

4.1.2 OBnexktpoa wu3MeputeabHbiii JJIMC-131F, TY 4214-015-
35918409-2002, Wiy gpyroro Tvmna ¢ aHaJOrM4YHbIMH XapaKTEPUCTUKaMHU.

4.1.3 DnekTpoa BCIOMOraTe€lbHBIA - XJIOpCEPEOPAHBIA SJIEKTPOL
OBJI-IM3, TV 25.05.2181-77, nnu apyroro tumna ¢ aHaJIOrd4HbIMH Xa-
pPaKTEPUCTUKAMMH.

4.1.4 Becnl nabopatopssie Boicoxoro (II) knacca tounoctu mo 'OCT
24104-2001.

4.1.5 Becwl nadboparopueie cpeanero (III) xnacca tounoctu nmo 'OCT
24104-2001, ¢ HaubonbwIMM npeaeoM B3pemMBaHus 500 r.

4.1.6 I'ocynapCTBEHHBIA CTaHAAPTHBIM OOpa3ell cocTaBa pacTBOpa
dtopua-uoHoB, I CO 7261-96 (nanee — 1 CO).
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4.1.7 Tepmomertp no I'OCT 29224-91 ¢ nnanazoHoM n3MepeHHs TEM-
nepatyp or 0 °C no 150 °C u uenoit neancHus He d6onee 1 °C.

4.1.8 KonbGbl MepHbIe 2 Kjlacca TOYHOCTH HUcnonHeHus 2, 2a no 1 OCT
[770-74, BMecTumocThio 100 cM” - 7 wt., 200 cM” - 211,
1000 c™m” - 1 wiT.

4.1.9 IluneTky rpagyUpoOBaHHLIC 2 Kjlacca TOYHOCTH UCMOJIHEHUS |,
2, OCT 29227-91, BMECTUMOCTBIO 2 cMm - 2 IIT., 25 cM” - 5 1T,

4.1.10 TluneTku ¢ ogHOM OTMETKOM 2 KjlacCa TOYHOCTH UCITIOJTHEHUS 2
no 'OCT 29169-91, BMeECTUMOCTBIO 5 cm” - 1 wr., 10 em” - 4 IUT.,
20 cM” - 1 .

4.1.11 lunuuapsl mepHbie ucnojHenus 1, 3 no 'OCT 1770-74, BMe-
CTHMOCTBIO 25 cM® - 3 t., 250 cMm” - 1 1.

4.1.12 Crakausl B-1, TXC, no I'OCT 25336-82, BMECTUMOCTBIO
50 cM” - 30 mr., 100 em® - 1 1T, 1000 em - 1 .

4.1.13 CrakaHuuku ajg B3ewuBaHus (Orokcel) CB-24/10, CB-34/12
no 'OCT 25336-82 - 2 wir.

4.1.14 Boponka nabopartopnas tuna B no I'OCT 25336-82, nuamer-
poM 356 MM - | wiT., 75 MM - 1 .

4.1.15 Yawka BeinapurenbHas Ne 2 o 'OCT 9147-80.

4.1.16 DxcukaTop MCNOJIHEHUS 2 ¢ auameTpoM Kopryca 140 mm unu
190 MM 1o 'OCT 25336-82.

4.1.17 Tlocyna monuaTUAEHOBas (IOJMIIPOITMJICHOBAA) IS XPaHEHUS
rpo0 u pacTBopoB BMecTUMOCTHIO 0,1; 0,25; 1 M.

4.1.18 Ilikad cymuapHbii 001enadopaTopHOro Ha3HAUCHHS.

4.1.19 DnexTporumMTKa ¢ 3akpbiToi cnupanbsio, I'OCT 14919-83.

I[IpuMmeyanue - JlormyckaeTcs MUCNONb30BaHHE OPYFUX THUIIOB CPEACTB U3MeE-
pPEHUI, NOCYAbl U BCIIOMOTATENBHOTO O00OPYAOBaHHA, B TOM YUCJIE MMIIOPTHBIX, C
XapaKTEPUCTUKAMH HE XYIKE, YeM Y NIPUBEIACHHBIX B 4.].

4.2 PeakTHBBI H MATEPHADBI

Ilpy BBINOJIHEHUHU HM3MEPEHHH TNMPHUMEHAIOT CICAYIOLIME PCAaKTHUBHI M
MaTE€pPHAILI:

4.2.1 Hatpuii drTopucteiii (Hatpua ¢ropua) no 'OCT 4463-76,
4.4.4.99% |

4.2.2 Hatpuit xnopucteiii (Hatpusa xnaopua) no 'OCT 4233-77, x.u.

4.2.3 HaTtpuit YKCYCHOKHUCIIbIM 3-BOJAHBIN (HATpUA auerar rugpar) no
['OCT 199-78, x.u.

4.2.4 Hatprii TMMOHHOKHUCIBIN 5,5-BOAHBIN (HATPpUS LMUTpAT rMapar),
[OCT 22280-76, u.a.a.

4
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4.2.5 Kanuit xnopucteit (kanus xnopuf) no 1'0CT 4234-77, x.u.
4.2.6 Kucnora ykcycHas no I'OCT 61-75, x.u.
4.2.7 Boga quctunnupoanHas o 'OCT 6709-72.
4.2.8 Gunvtpel OyMaxkHble 00€3301eHHbIE «Oeras JIEHTay,
TV 6-09-1678-86.
4.2.9 OGunprpoBasibHasa Oymara no 'OCT 7584-89.

[lpumevanue - JlomyckaeTcsd HUCIOJNb30BAHHE PEAKTHBOB, HM3rOTOBJICHHBIX
Mo Ipyrol HOPMATUBHO-TEXHUYECKOM NOKYMEHTALHWH, B TOM YKCJIE HMIOPTHHIX, C
KBATH(UKALMEN HE HIKE YKa3aHHOM B 4.2.

S MeToa u3mMepeHHus

BeinosiHeHue U3MEPEHUH OCHOBAHO Ha U3MEHEHHH IOTCHIMA/Ia MOH-
CEJIEKTUBHOTIO 3JIEKTPOAa B 3aBUCHMOCTH OT aKTUBHOCTH (PTOPU/I-MOHOB B
pacTBope. Mi3aMepeHus npoBOAST B NPHCYTCTBUU Oy(depHOro pacrBopa —
UHIAUPPEPEHTHOTO 3JIEKTPOAUTA, NMOAACPKUBAIOLIIEr0 B aHAJIM3UPYEMOM
pacTBOpE ONPENAEICHHOE 3HAY€HUWe pH M HOHHOH CHIIBI, YTO IMO3BOJIACT
rpagyMpoBaTh NpuOOp B €IMHULIAX KOHLIEHTPAaLUXHU, a HE AKTUBHOCTH (TO-
pUI-UOHOB. KoHUEHTpauu GTOpHAOB B NMPOOE HAXOAAT, UCXOMsT U3 I'pa-
AYUPOBOYHOH 3aBUCHUMOCTH BEJIHUYHUHBI IJIEKTPOAHOrO IMOTEHLHANa OT
3HauYE€HUsA OoOpaTHOro jorapudma aKTHBHOCTH (KOHLEHTpaUuH) (pTopHi-
HOHOB (pk). IToTeHIMAT HOHCENEKTHBHOIO 3JIEKTPOAa 3aBUCHUT TOJIBKO OT
KOHLICHTpaUuXd CBOOOAHBIX (PTOpUA-HOHOB. PTOPUIABI, NPHUCYTCTBYIOIIHE
BO B3BELLUECHHBIX BEUIECTBaX, JIMOO CBSA3aHHBIE B MPOYHBIC KOMIUICKCHI HE
BIUAIOT Ha BEJIMUYUHY TMMOTEHLIMAAJIA 3JIEKTPOJA.

6 TpeboBaHus 0€30MACHOCTH, OXpPaHbl OKPY>KAIOINEH CPebI

6.1 Ilpy BBIMOJHEHHH H3MEPEHUH MACCOBOW KOHLEHTpalUHuH (TOpH-
I0B B NMpoOax MPUPOAHBIX W O4YMILNEHHBIX CTOYHBIX BOJ COOJIIOJAIOT Tpe-
OoBaHHMs 0€30MacCHOCTH, YCTAHOBJIEHHbIE B HALMOHAILHBIX CTaHAApTax H
COOTBETCTBYIOIMUX HOPMATHUBHBIX JOKYMEHTAX.

6.2 Ilo creneHn BO3ACHCTBUS HAa OpraHu3M BpeJHbIC BELIECTBA, HC-

OJIb3YEMBbIE NPH BLIMNOJHEHUH HW3MEPEHHH, OTHOCATCA K 3 Kj1accy orac-

HoctH o 'OCT 12.1.007.

6.3 CoaepaHHe MCIIOJb3YEMbIX BPEIHBIX BEIIECTB B BO3AyXe pado-
Yyel 30HbI HE AOJDKHO MNPEBbILIATL YCTAHOBJICHHBIX TIPEACIbHO NOIYCTH-
MbIX KOHUeHTpauuid B cootBeTcTBUM ¢ ['OCT 12.1.005.

6.4 Ocobbix TpeOoBaHHI NO IKOJOrH4ECKON 0€30NacHOCTH HE NpEab-
SIBJIACTCA.
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7 TpeboBaHusa K KBaJH(PHKANHH ONIEPATOPOB

K BBINOJHEHHUIO U3IMEPEHUH HONMYCKAIOTCA JIML@ CO CPEAHHMM Ipo-
deccHoHaibHbIM OOpa3oBaHHeM UM 6€3 npodecCUOHANBHOro 00pa3oBa-
HUs, HO UMEIOLIUE CTaxK padoThl B J1abopaToOpHUU HE MEHEE rojia u OCBO-
UBLIHME METOAUKY aHa/I13a.

8 Ycj10BHSA BBINOJIHEHUS H3MEPCHUH

[Tpu BBINONHEHUH U3MepeHHH B 1abopaTOpruu AOKHEBI OBITH COOJIIO-
JICHBI CICAYIOIHUE YCIOBHA:

- TEMIIEpATypa OKpyKarllero Bo3ayxa (22+3) °C;

- atMmocdepHoe panenue ot 84,0 no 106,7 klla (ot 630 po 800 mMm
pT. CT.);

- BJIJAXKHOCTh Bo3ayxa He 6onee 80 % npwm 25 °C;

- HanipskeHue B ceTtH (220+10) B;

- YaCTOTa MEPEMEHHOro ToKa B ceTd nutanusa (50+1) I u.

9 OTO0op M xXpanenue npood

OT16op npod s onpeaeneHus GTopUuaOB IPOU3IBOAUTCS B COOTBETCT-
BuM ¢ 'OCT 17.1.5.05 u I'OCT P 51592. O6opynoBanue ans orbopa npoob
nomkHo cootBeTcTBOBaTh [ OCT 17.1.5.04 1 TOCT P 51592. I'lpoOGsl no-
MEWAIOT B MNOJUITHIICHOBYIO UM NMOJIMIIPOINIKJIEHOBYIO nMocyay. B repme-
THYHO 3aKpbITON MOCYy A€ NpoObl A0 3)/CKaeTCH XpaHUTh A0 Mecaua. O0bem
oTOMpaeMoi npodu HEe MeHee S0 cMm™.

10 IloaroroBka K BbINOJTHEHHI0 H3MEPEHH I

10.1 IlpurorosjieHHe pacTBOPOB M PEAKTHBOB

10.1.1 bydepnsiii pactop (pH 5,4- 5 ,9)

B crakan BMecTumocThio 1000 cM” momewaotr 58,5 r XJIOpUJia Ha-
Tpusa, 0,36 r uutpara Hatpusa (Na;CgHsO7-5,59H,0) u 102 r auerara Ha-
tpua (CH;COONa-3H,0) , pacTBOpAIOT B JUCTUJUTUPOBAHHON BOJAE M JI0-
GasnstoT 14,4 cM°  nesHOiA YKCYCHOH KHUCJIOTHI. [lonyueHHb#t pacTtBop
[IEPEHOCAT B MEPHYIO K0JIOY BMeCTUMOCTBIO 1000 cM>, BBl ONOJAC-
KWBas CTaKaH AUCTUUIMPOBAHHOM BOAOW. PacTBOp AOBOAAT AUCTHILIMPO-
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BAaHHOH BOJOH 0 METKH Ha KOJIOE M NEepeMELIMBAIOT. XpaHAT B MOJIUATHU-
JIEHOBOM nocyae He 6oJiee 1 Mec.
10.1.2 HachlllieHHBIN pacTBOp XJIOpHJA Kajlus
3 Y 0
B 140 cMm” pucTuninpoBaHHo#i Boabl npHu Temreparype 50-60 °C pac-
TBOPSIOT 60 r xJjopuaa Kanus. [locne oxyiaxXKaeHUs UCIOIb3YIOT PacTBOP
HaJ OCaJAKOM JJIs1 3aMOJTHEHHUSA BCIMIOMOTraTeIbHOrO 3JIEKTPOIA.

10.2 IIpuroroBjenue rpaayHpoBOYHbIX pACTBOPOB

10.2.1 I'panyupoBouHsie pacTBOpHI roTOBAT U3 [ CO ¢ MacCOBOH KOH-
ueHrpauuerd ¢ropugo 1,00 Mr/cM” (MOJIIPHOM  KOHLEHTpaLUEH
5,26-107 Monb/aM’) WK aTTeCTOBaHHoro pacTBOpa ¢ MacCOBO! KOHLICH-
TpauHeH dropugos 1,900 r/mv’ (MonspHoil koHueHtpaumei 1,00-10™
MOJIB/IIM” ). MeToarka NPUroTOBJICHUS aTTECTOBAHHOIO pacTBOpa IPUBE-
JICHA B MPHUJIOKEHUH A.

10.2.2. JIng npuUroToBiICHUs FpaﬂprOBO'-IHOFO pacTteopa Ne 1 ¢ Mo-
JIAPHOM KOHLIEHTpauueh dropuaos 1,00-10° ¢ mons/mM° w3 I'CO OTOUPAIOT
19,0 cm” pactBopa I'CO ¢ noMomp0 4YHCTOM CyXOi rpagyUpOBaHHOM ITH-
MEeTKH BMECTUMOCTBIO 25 CM°, MOMEILAIOT €r0 B MEPHYIO KOJIGY BMECTH-
MOCTBIO 100 CM3, NOBOJAT JUCTUJUIMPOBAHHOM BOJION OO METKH H Iepe-

MEILIUBAIOT.

J1J1s MpUroTOBJIEHHUS IpagdyupoBoYHOro pactropa Ne 1 M3 aTrrecTOBaH-
HOrO pacTBopa OTOMPAIOT INMMUIIETKON C OJHOH OTMETKOM 10 0 cm’ aTreC'ro-
BAHHOIO pacTBopa ¢ MOJISpHOH KoHueHTpauue#d 1,00- 10 MOJIB/IM>, TI0-
MEILIAIOT €r0 B MEPHYIO KOJIOY BMECTHMOCTHIO 100 cM® , JOBOJAT OUCTHII-
JJMPOBAHHOM BOJOH 10 METKH U NEPEMEIINBALOT.

[loimydeHHOMY pacTBOpPY NPHUITUCHIBAIOT BeJIUYUHY pF paBHyro 2,00.

10.2.3 Jlnsa npuroTOBIEHUS rpanyHpOBOYHOTO paCTBopa Ne 2 ¢ Mo-
JIApHOM KOHLeHTpanuen ¢propuaos 1,00 10° MOJIB/IM” OTOMPAIOT MUMET-
KoM ¢ omHOM oTMeTkoit 10,0 cM’ FpayMpOBOYHOTO pacTBopa Ne 1 ¢ mo-
NApHOH KOHUeHTpauue propuaos 1,00 10 MOMB/IM’, TIOMEILAIOT €ro B
MEpHYIO KOnOy BMecTUMOCThiO 100 cM°, HOBOASAT AMCTUIMPOBAHHOM
BOJOHN 0 METKU M nepeMelIMBaloT. IlonyyeHHOMY pacTBOpPY MPUIUCHIBA-
IOT BeMU4YuHy pF paBHyto 3,00.

10.2.4 JInsg npUroTOBJIEHUS rpaz[prOBoqnoro pactBopa Ne 3 ¢ MoO-
JISpHOM KOHIleHTpauued ¢ropuaos 2,00-10 * Monn/om’ oTbuparot 2,0 cM”
rpanprOBoqﬂoro pacTtBopa Ne 1 ¢ MonsipHO#l KOHLIEHTpauUeid PTOpHaOB
1,00-10 MOJIB/)_IM3 C NMOMOIIBIO rPaayupOBAHHON NMUINETKH BMeCTHMOCTMO

3
2 cM”, MOMELIAIOT €ro B MEPHYIO KONGY BMECTUMOCTBIO 100 cM°, NOBOAST
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JUCTUJJIMPOBAHHOW BOAOM OO METKM M lepemewmuBarot. 1losydyeHHOMY
pacTBOpPY MPUIUCHIBAIOT BEJIUYMHY pF paBHyro 3,70.

10.2.5 Jins npuroroBsieHUA rpajly pOBOYHOrO pacTBopa Ne 4 ¢ Mo-
NApHO# KoHUeHTpauuei dropuaoB 1,00-10™ mons/aM® oTOGHpaloT nHMNeET-
KO ¢ OfHOIM OoTMeTKo# 10,0 cm’ rpanynpoaoqﬂoro pactBopa Ne 2 ¢ Mo-
JIApHON KOHLeHTpauuen ¢propuaos 1,00-10 Monb/r.{M3 [oMeuiaT €ro B
MEPHYIO K010y BMecTHMOcThiO 100 cM’, AOBOAAT AMUCTUIUPOBAHHOI
BOJOM 1O METKH M nepeMeluBaroT. [lonyyeHHOMY pacTBOpPY NPHUITACHIBA-
IOT BEJIMYUHY pF paBHyro 4,00.

10.2.6 Jlnsa npuroTroBjeHUsS rFpaayupoBOYHOro pactsopa Ne 5 ¢ Mo-
JApHOM KOHUeHTpauued ¢propuaos 5,00 107 MOJ'IB/IIM3 OTOUpAIOT IMHIIET-
KOM ¢ OJHOM OTMETKOH 5,0 cM” rpa,uynposoqﬂoro pacTBOopa Ne 2 ¢ MOJsIp-

HOM KOHUEHTpauuen ¢ropuaos 1,00 10° Monb/aM’, MOMEWIAIOT €ro B

MEpHYI0 KOnOy BMecTHMOCThIO 100 cM°, AOBOIAT AMUCTHIMPOBAHHOM
BOJOM 10 METKHU U nepememnBaroT. [lonyyeHHOMY pacTBOpPY NIPHUIIHCHIBA-
IOT BeJIHYUHY pF paBHYIO 4,30.

10.2.7 Jlnga npuroToBacHHUS rpa,uynpoaoqﬂoro pactBopa Ne 6 ¢ MO-
ASpHO#H KOHLEHTpauuei dpropugos 2,00-10” Mons/am’ otéupaoT 2,0 cM’
rpajyMpOBOYHOIO pacTBopa Ne 2 ¢ MOJIsipHOH KOHLIEHTpauue PTOpUIOB
1,00-10” Mosb/aM’ ¢ MOMOLLBIO rpalyupOBaHHON [MTUNETKH BM@CTI/IMOCTBIO
2 CM3 , IOMELIAKOT €ro B MEPHYIO KOJI0Yy BMECTUMOCTBIO 100 CM>, IOBOIAT
JUCTUIIJIMPOBAHHOM BOJOW N0 METKM M MepeMeuiuBaroT. IlonydyeHHOMY
pacTBOpPY MPHUIIUCHIBAIOT BEJIUYUHY pF paBHyl0 4,70.

10.2.8 [Insi npuroToBieHUS rpanprOBqu()ro pactBopa Ne 7 ¢ Mo-
JAPHON KOHueHTpauuen dpropuaos 1,00 10 Mons/aM’ OTOMpalOT MHUIIET-
KOl ¢ OfHOM oTMerkoil 10,0 cM’ FpajlyHpOBOHOr0 pacTeopa Ne 4 ¢ mo-
JsipHO#M KOHUEHTpauuen ¢ropuaos 1,00-10° MOHB/,HM3 [IOMelialoT ero B
MEPHYIO KOJIOY BMecTHMOCTbIO 100 cM°, HOBOOAT AMCTHIIMPOBAHHOM
BOJOH 0O METKU U nepeMeluBatoT. [lonyyeHHOMY pacTBOpPY NPUITKCHIBA-
IOT BEJIMUMHY pF paBHYy10 5,00.

10.2.9 I'panyupoBOUYHBIC PACTBOPHI PTOPUAOB XPaAHAT B MOJUITUJIE-
HOBOM WJIM MOJHUIPOIMIEHOBOM MOCYyJe € MJIOTHO 3aKPhIBAIOLICHCA MPO0-
KoH. I ' panyupoBounbsii pactBop Nel xpaHaT He Oonee 3 Mec., pacTBOpHI
Ne 2, 3 - He Gonee 1 Mec., pactBopsl Ne 4,5 — He bosiee 2 Heaenb, pacTBO-

pbl Ne 6,7 — He OoJiee 5 aHEH.
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10.3 IloaroroBka HOHOMEpPA, H3MEPHUTEILHOI0 H BCIIOMOTraTeJIbHOI 0
IEKTPOAOB K padoTe

[loagroroBky npubopa, H3IMEPHTEJBHOTO U BCIOMOraTe€ibHOro 3JIeK-
TPOAOB K paboTe OCYIIECTBJIAIOT B COOTBETCTBMHM C PYKOBOJCTBOM 10 HX
3KCIIJIyaTallid HJIK NAcOPTOM.

10.4 YcTraHoB/IeHHE rPaAyUPOBOYHOH 3aBHCHMOCTH

10.4.1 B umCcTbIE CyXMe CTAKaHbl BMECTUMOCTBIO 50 CM° MOMELIAIOT

Mo 15 ¢cM’ KaXa0ro W3 rpagyMpOBOYHBIX pacTBOPOB Ne 1- 7 ¥ MPUIIMBAIOT
K HUM 1o 15 cm’ OydepHOro pacTBopa, UCHOJIb3ysd IpagyUpPOBaHHEIC [TH-
[METKU WIX MEPHBIE HUJIMHAPHI BMECTUMOCTBIO 25 cM’. CTakaHsl YCTaHaB-
JIMBAKOT HA MarHUTHYIO MELIAJIKY, IOrPYy>kKaloT B pacTBOp NMEPEMEUIUBAIO-
LU 3JIEMEHT, U3MEPUTEIIbHBINA 3JIEKTPOA U BCIIOMOTATENIBLHBIN 3JIEKTPOI.
BxiaioyaloT MEANKY M MPOBOISAT M3MEpPEHHE MOTEHLMAlIa B Ipaayupo-
BOYHBIX  pacTBopax OT  MCHBIIEH  KOHLEHTpauud  (TOPUIOB
(1,00-10” mons/am’) k Gonpmeit (1,00-107 Mons/am°). TnyGusa norpy-
XXE€HUA BJIEKTPOJOB U CKOPOCTh NEpEMEIIMBAHUS JODKHBI OBITh OJUHAKO-
BBIMHA TIPH BCEX H3MepeHUsAX. 1lokazaHug MOHOMeEpa 3arMChIBAOT IOCHE
YCTAHOBJICHHA TMOCTOSSHHOIO 3HAYE€HHUA MNOTeHlUala. Bpemsa ero ycraHoB-
JICHUs 3aBUCHUT OT KOHLEHTpauuu (TOPUIAOB B IpalyUpPOBOUYHBIX PACTBO-
pax U COCTABJISET OT HECKOJLKHUX CEKYHJ A0 MUHYT. OJHOBPEMEHHO M3-
MEPAIOT U 3aIMCBIBAIOT TEMIIEPATYPY I'palyHUPOBOYHBIX pacTBOpPOB. Pas-
HULIA B TEMIIEpATYpPE A1 pa3HbIX I'PpafyUPOBOYHBIX paCTBOPOB HE JOJ/DKHA
cocTaBiaTh 6onee 1 °C.

JUIa KaXXaoro rpaiyupoBOYHOrO pacrTBopa MPOBOJAT MO TPUA napali-
NENBHBIX U3MEPEHUs IIOTCHLMAIa M 3a pe3ysbTaT NPUHUMAIOT CpeAHEe
apupmMmeTrueckoe. ['paagyupoBOUHYIO 3aBUCHUMOCTH PAacCUMTBLIBAIOT METO-
JJOM HaMMEHBIIMX KBaJApaTOB B KOOpJAMHATAX: 3HAYEHUA pF rpaayupoBou-
HeIX pacTBOpoB (pk =-Ig[F]) - coorBercTBYyIOIIME UM 3HAYEHUS TMOTEH-
[[haJla B MUJUIMBOJIbTAX.

| panydpOBOUYHYIO 3aBUCHUMOCTb YCTAHABJIMBAIOT KaXKAblid pa3 npu
BBITOJTHEHMH HW3MEPEHHUI MacCOBOM KOHLEHTPAaUUH (PTOpUIOB B Ipobdax
BOJIBI.

Ecny B aHanuM3MpyeMbIX Mpodax MaccoBas KOHUEHTpauus (PTOpUIOB
He mpeBbiaeT 10 Mr/aM’, rpalyMpOBOYHYIO 3aBUCMMOCTb AONYCKAeTCS
yCTaHaBJIMBaTh, UCNIOJb3Ys rpagyHpOBOUHBIE pacTBOpPHI Ne 2-7.

10.4.2 Ecny pykKOBOACTBOM IO IKCIJIyaTallkd HOHOMEpaA IMPEAYCMOT-
PEH UHOM CNOCOO YCTAHOBJICHHUS I'PayHpOBOUYHON 3aBUCUMOCTH (rpaayu-

9
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POBKH), TO JONYCKAaeTCAd YCTaHaBJIUBATb €€ B COOTBETCTBHHM C PYKOBO-
JCTBOM K JJAHHOMY MOHOMeEpY. B TOM ciiyyae, Kkoraa rpaayupOBOYHYIO 3a-
BUCUMOCTE JJIi KOHKPETHOro Inpubopa yCTaHaBJUBAIOT MO MEHLULIEMY
YUCITY T'PagyrMpOBOYHBIX pacTBOpPOB, 4eM npeaycmoTpeHo B 10.4.1, mocne
€€ YCTAHOBJICHUS CIIEAYET BBIMOJHUTH KOHTPOJb CTAaOUABLHOCTU I'pajgyH-
POBOYHON XapaKTEPUCTUKH B COOTBETCTBUM C 10.5.

10.5 KoHTpoJb ¢T2a0MJILHOCTH I'PAAYHPOBOYHON XapaKTePUHCTHKH

CpeactBaMu KOHTpOJIA SBJIAIOTCS FPagyUpOBOYHBIE pacTBOPBI Ne 1-7
no 10.2 (He meHee 3-x). 'pagynpoBOYHad XapaKTCpHUCTHKA CUMTACTCS CTa-
OUIBLHOM MPH BBLINOJIHEHHH YCnoBus

‘X—-Cm|SGR, (2)

rape X — pe3yjbTaT KOHTPOJBHOIO HU3MEPEHUS MACCOBOM KOHLEHTpaUUM
¢TOPUIOB B rpaAyMpPOBOYHOM PacTBOPE, MI/ M ;
Cn — NPpHIIMCAHHOE 3HAQYEHHE MACCOBOM KOHLEHTPauUW (PTOPHIOB B
[pagyUPOBOYHOM PaACTBOPE, MI/ M ;
ORr — MMOKa3aTelb BOCHPOHU3BOAUMOCTH I KOHUEHTpauuu C,,, Mr/ M
(Tabmuna 1). '

Ecnu ycnoBue cTaOMIBHOCTH HE BBITIOJIHIAETCS AJIsl OJHOTO Irpaayupo-
BOYHOIO pacTBOpPa, HEOOXOAUMO BBIIIOJIHUTH MOBTOPHOE U3MEPEHHE ITOTO
pacTBOpa JJIg MCKIIIOYEHHS pE3yJibTara, ColepiKamero rpyoyro morpeli-
HOCTb. | Ipu NOBTOPHOM HEBBINNOJIHEHUH YCIIOBHS, BHIACHAIOT MPUUUHBI HE-
CTAaOMJIbHOCTH, YCTPAHAKOT UX U MOBTOPAIOT U3MEpeHUs. Ecnu rpagyupo-
BOUYHAs XapaKTEpUCTHKA BHOBb HE OYAET YAOBIETBOPATH YCI0BHIO (1), yc-
TAaHABJUBAKOT HOBYIO IPalyHPOBOYHYH) 3aBUCUMOCTD, JIMOO MPOBOJAT U3-
MEPEHHUSA B PEXKHUME MUJUIMBOJBTMETPA W YCTAHABJIWBAKOT I'pagyUpOBOY-
HYI0 3aBUCUMOCTS corjiacHo 10.4.1.

11 BeinosiHeHHe H3MEpPEeHH

11.]1 Boinosinenue uaMepeHHil Npu OTCYTCTBUH MELIAOIIHX
BJIUAHUH

B Tpu cTakaHa BMECTUMOCTBIO S0 cM® rpalyMpOBaHHBIMH TTHUIIETKA-
MM WIH LHJIMHAPAMH BMECTHMOCTBIO 25 CM° BHOCAT MO 15 cM’ aHanu3u-
pyeMoil npoOwl ¥ no 15 cM” OydepHOro pacrBopa, NEpPEMELUUBAIOT U
BbIACPXKUBAKOT 15 MHUH. CTtakaHbl yCTaHABJMBAIOT HA MAarHUTHYIO Mellaj-
Ky, IOIPYXaltT B aHAJIM3UPYEMYIO MpOoOYy nepeMELIUBAIOIINNA DJIEMEHT,
W3MEPUTENLHBIN U BCIIOMOraTe/IbHBIN 3JIEKTPO/ibl. BKIIIOYAIOT MellalKy U

10
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NPOBOJAT HU3MEPEHHUE MOTECHLHAIA U3MEPUTENBHOrO 3jeKTpoaa. Iloka3a-
HUSI HOHOMEpA 3anUChIBAIOT T10CJIE YCTAHOBJICHUS MOCTOSHHOTO 3HAYCHMSA
noreHuMana. Ilo OKOHYaHUM HU3MEpEeHMUS JEKTPOIAbl OTMbIBAKOT JHUCTHJI-
JIMPOBAHHON BOAOHW. (OTMBIBAHUE IJIEKTPOAOB IPOUCXOAUT HOCTATOYHO
OBICTPO NMpH €€ TpexKpaTHOH 3amMeHe. (OCTaTKM BOABI ¢ MOBEPXHOCTHU
EKTpOoAa YAAIAIOT (QUILTpOBaJlbHOW Oymarou. Ilpoomdat Tpu mnapai-
JIENBHBIX UBMEPEHUA NMOTEHIIMAJIA B aHAIM3UPYEMOM NPpOOE BOBI.

Temneparypa aHaJIM3UPYEMBIX IIPOO HE JO/HKHA OTJIMYATLCS OT TEM-
[nepatypsl rpalyupoOBOYHLIX pacTBOPOB Ooiee, ueM Ha =1 °C.

1.2 Memiamue BJUSTHUS BEIECTB H HX YCTPaAaHEeHHE

11.2.1 BeinonHeHuo U3MEPEHUII MAaCCOBON KOHIIEHTpALUU (PTOPUIOB
C MOHCEJIEKTUBHBIM 3JIEKTPOJAOM MOTYT MELIaTh BElEeCTBa, 0Opa3yrolue
[UJIEHKY Ha pabouei MOBEPXHOCTH DJJIEKTpoda. B Takux ciydasx Ui Bbl-
MOJHEHUS U3MEPECHHUH LEJIeCO00pa3HO HUCIIONB30BATh APYrYI0O METOOHKY.
OueHp MyTHBIE IPOOKI CIEAYET PUIBLTPOBATh Yepe3 PuapTp «Oenas JieH-
Tay. IIepByro Nopuuo ¢puabTpara oTOpachIBaloT.

11.2.2 @Topuasl 00pa3yrOT JOBOJBHO MPOYHBIC KOMIUJIEKCHI C PALOM
MeTaIoB. Haubosibluee BAMSHUE IPH aHAIIU3E NIPUPOAHBIX U OYHULICHHBIX
CTOYHBIX BOJ] OKa3bIBalOT BBICOKUE KOHLEHTpPALMU XeEje3a U aIlOMUHMA.

JloOGaBnenue 0ygepHOro pacTBopa, COAECPIKALIETO O CBOEM COCTABE LIUTPAT
HaTpUsA, B 3HAYUTENIBHOU CTENEHU YMEHBIIAET UX BJHSIHHUE 3a CUET pas-

PYLIEHUS KOMILJIEKCOB.

12 Buiuncienue H opopMmiieHHe pe3yabTATOB H3MEPEHHNH

12.1 3nadeHus plF B aHanmusupyeMseix npodGax BOJABI HAXOIAT MO rpa-
IYUPOBOYHOM 3aBUCHUMOCTH. MaccoBYI0 KOHLEHTpauuio ¢GTopuioB X,
MI/IM”, PACCYMTBHIBAIOT MO CJIEAYIOIMM COOTHOLICHUSM:

pF=-lg[F |, [F] = 107" mons/am>; X =107-19,00-10° mr/am’ (3)

WM HaXOJAT no TalJMue, NMPUBEACHHON B MPHUJIOXKEHUU b JJIsS 3HAUYEHUM
pF B nnanaszone ot 4,00 go 35,00. Konuenrpauuo ¢pTopuaoB B MI/OM° 1St
3HayeHud pF ot 3,0 1o 4,0 u ot 2,0 no 3,0 noay4aror, yBeIu4uBas Tad-
JIMYHBIC 3HaYeHHd B auara3oHe ot 4,00 no 5,00, uMeromye OJIHHAKOBBIC
3HaueHus apoOHoM yactH, B 10 u B 100 pa3, coorBeTrcTBeHHO. Hanpumep,
pF, paBHbId 4,40, cooTBeTcTBYET 0,756 Mr/om> ¢Topuaos, pF, paBHbIH
3.40 %OOTBCTCTByeT 7.56 Mr/om’, pF, paBHbiii 2,40 coorBercTrByeTr 73,6
MT/IM”.

11
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[Ipy wHCnoONb30BaHMU NIl BBINOJIHEHHMS H3MEPEHHUM HOHOMEpa,
UMEIOUIETO MporpaMmy oOpabOTKHM JaHHbLIX, 3HAYCHHE MAaCCOBOH KOHLICH-
Tpauyu TOPUIAOB CYMTHIBAIOT HEMOCPEACTBEHHO C JUCTIIICS.

12.2 Pe3ynbrat usmMepeHui B JOKYMEHTaX, IPEAyCMATPHUBAIOIIHUX €ro
UCI10J1b30BaHKUE, IPEACTABJISIOT B BUAE

X A, mr/om’ (P =0,9)5), (4)

rne X - cpeiHee apu(pMETHUIYECKOE 3HAYCHUE TPEX pe3YJIbTAaTOB, Pa3HOCTh
MEXIY KOTOPbIMHM HE€ IMpeBbLIILIACT MNpelesia MOBTOPSAEMOCTH I
(3,31-6,). Ilpu npeBbllIEeHUH TIpelesia NMOBTOPIEMOCTH CIEAYET
[OCTYNnaTbh B COOTBETCTBHHU C 13.2.

+A - rpaHULbl XapaKTEPUCTUKH MOTrPEIIHOCTH PE3YJIbTATOB H3MEPEHUH
119 JaHHOM MaccoBOM KOHLiEHTpauuM pTopuaos (Tabauua 1).

UuCeHHbIE 3HAY€HUA pe3yiabTara M3MEPECHHUA [JOKHbBl OKaHYH-
BaTbCs LIU(PPOM TOrO XK€ pa3psga, YTO M 3HAYCHHSA XapAKTEPUCTHKH MNO-
IPEIIHOCTH, KOTOpBIE HE MO/DKHBI COAepKaTh Oojee ABYX 3Hayallux

LHGp.
12.3 JlonycTUMO npeacTaBasTh pe3yiabTaT B BUIE:

X ::AJ-I P=O,95, IIPH YCJIOBHH A< A, (5)

roe +A, — rpaHilbl XapaKTEpUCTUKH TMOrpEIIHOCTH PE3yNbTaTOB U3MEpE-
HUH, YCTAHOBJICHHBIE NIPH pealu3alliid METOAUKHU B 1aboparto-
pUH U 00ecneynBaeMbie KOHTPOJIEM CTAaOMJIBHOCTH pe3ysibTa-
TOB U3MEPEHUHN.

12.4 Pesynerarsl u3MepeHUil OPOpMIIAIOT MPOTOKOJOM HJIH 3aIIHCBIO
B XXypHaJie, Mo ¢opMaM, NpUBEACHHBIM B PyKOBOICTBE M0 KayecTBY J1abo-

pPaTOpPUH.

13 KoHTpOJb Ka4ecTBa Pe3yJibTATOB H3MEPEHHH NPH peaiH3alHH
METOAHKH B J1adopaTopHH

13.1 O0miue moJioxeHnd

13.1.1 KoHTpons KauecTBa pe3ysibTaTOB H3MEPEHHH NMPH peann3aliiu
METOAUKH B J1abOpaTOpUU NMpeayCMaTpUBACT:

- ONEpaTHBHBIH KOHTPOJbL UCMOJHUTENEM IPOUEAYPHl BBIMOJHEHUS
M3MEPCHUN (Ha OCHOBE OLIEHKU MOBTOPAEMOCTH, MOTPEHIHOCTH MpU pea-
JIM3aLHKU OTACABHO B3STOM KOHTPOJIBHOH NMPOLEAYPHI);

12
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- KOHTpPOJIb CTaOMJIBHOCTU PE3YJIbTATOB U3MEPEHUNA (HA OCHOBE KOH-
TPOJA CTA0UABHOCTH CPEAHEKBAAPATHYECKOTO OTKJIOHEHUS MOBTOPSIEMO-
CTH, [TOrPELIHOCTH).

13.1.2 Tleppoau4HOCTh KOHTPOJSE UCIIOTHUTENEM NPOUEAYPhI BhITOJI-
HEHUS M3MEPEHUH, a TAKXKE peaiudyeMble MpoLeaAYpPbl KOHTPOJISI CTaOUb-
HOCTH pe3yJ/IbTaTOB BBIMOJHAEMBIX U3MEPECHHN perimaMeHTHPYIOTCa B Py-
KOBOJICTBE 110 KaueCTBY J1abopaTOpHH.

13.2 AITOPHTM ONEPATHBHOIO KOHTPOJISI IOBTOPSIEMOCTH

13.2.1 KoHTpOJIE NOBTOPAEMOCTH OCYLIECTBIISIOT IS KaXXAOTr0 U3 pe-
3yJIbTaTOB U3MEPEHUM, NMOJIYYEHHBIX B COOTBETCTBUM C METOAUKOM. Jlnd
3TOr0 OTOOPAaHHYIO NPOOY BOJIBI ACIAT HA TPH YacCTH, U BBINOJHSAIOT U3ME-
pEeHHsA B COOTBETCTBUH C pasaesioMm 11.

13.2.2 Pe3yabrat KOHTPOJBLHOM NPOLEAYPHI Iy, MI/EM” PaACCUUTHIBAIOT
1o gopmyiJie

Iy = I XMHKC o XMHH l ’ (6)

e Xyaxe, Xuuy — MAKCHMAJIBHBIM 1 MUHUMAJIBHBIA pe3yJIbTaThl U3MEpe-
HHM MAacCOBOM KOHLEHTpauuu ¢TOpHAOB B mpoode,
3
MI/oM".
3
13.2.3 I'lpenen noBTOPSAEMOCTH I, MI/IM~ PaCCUUTBIBAIOT MO POpMYJIE

r,=3,31-0, (/)

13.2.4 Pe3ynpTar KOHTPOABHOU NPOLEAYPHI JO/DKEH YAOBJIETBOPATH
YCIOBHIO

re <r,. (8)

13.2.5 Ilpu HecoOMOACHUHU YCIIOBHUS (8) BBIMOJHSAKOT €IUE TPU U3ME-
PEHHS M CPABHUBAIOT Pa3HHUILY MEXJAY MAKCUMaIbHBIM U MHHUMAJIbHBIM
pe3yJibTaTaMUu C HOPMAaTHWBOM KOHTpoJs paBHbIM 4,03-6,. B cnyuyae no-
BTOPHOIO TPEBBLILICHUSA MpPEAena MoBTOPSIEMOCTH, MOCTYIIAIOT B COOTBET-

ctBuM ¢ pazgenoMm S I'OCT P UCO 5725-6.

13
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13.3 AjaroputM OnepaTHBHOI0 KOHTPOJII  MOTPeIIHOCTH
H3MEPEHHH ¢ HCNOJIb30BAHHEM METOAA 100aBOK COBMECTHO ¢ METOA0M
pa3baBJieHHUs Npoo

13.3.1 OnepaTtuBHBIA KOHTPO/b MONPEIIHOCTH U3MEPEHUMN C HCMOJIb-
30BAHUEM MeE€TOHA H00ABOK COBMECTHO C METOAOM pa30aBlIEeHHUS MPOOHI
POBOJIAT, €CJIM MaccoBas KOHLUEHTpaluus ¢TopuoB B paboueii npobe co-
craenser 0,5 mr/omM” u 6onee. B [IPOTUBHOM CJIy4ae OIEpaTUBHBIA KOH-
TPOJb MPOBOJAT ¢ UCIOJIL30BAaHUEM MeToAa A00aBOK corjacHo 13.4. Jlnd
BBeieHUA N00aBOK Ucnoab3yloT I'CO unM aTTecToBaHHbBI pacTBOp QTO-
pPUJO0B (NIPUJIOKEHHE A).

13.3.2 OnepaTuBHBIA KOHTPOJIb HCIOJIHUTENEM IMPOLEAYPHl BBINOJI-
HEHUS U3MEPECHHUM MNpOBOJAT IYTEM CPABHEHUA pE3YJIBTATOB OTAECIBHO
B3I TOA KOHTPOJIbHOM NIPpOLEAYPbI KKl C HOpMaTUBOM KOHTpoJA K.

13.3.3 Pesysbrar KOHTpOJABbHON npoueaypnl K, MI/ M’ , PpacCUHMThI-
BalOT 1O (pOpMYyJie

KK1= X"+ (n__l)_ﬂ)_(b',_,*j(h_c > (9)

rae X"- cpeaHee apudMeTHUIECKOE Pe3yJIbTaTOB KOHTPOJBLHBIX H3Mepe-

HHUl MacCOBOM KOHUEHTpauuu (GTOpUAOB B IMpode, paszdas-
JIEHHOH B 1] pa3, C U3BECTHOM 100aBKOWH, MI/IM";

X'- cpenHee apudPMETUYECKOE PE3YNbTATOB KOHTPOILHEIX U3MeEpe-
HHI MacCOBOM KOHLEHTpaluuu GTOpUIOB B Npolde, pazdaBiicH-
HOM B T} pas, ML/ M ;

X - cpenHee apudMeTHYECKOE Pe3y/IbTATOB KOHTPOJBHBIX H3MeEpe-
HUA MacCOBOM KOHLICHTpauud (QTopuaoB B paboueir mpobe,
Mr/):[M3;

C - KOHLEHTpalus A00aBKH, MI/IM".

13.3.4 HopmaTus koHTpons K;, Mr/oM”, pPACCUYUTHIBAIOT MO GOpMYJIE

K= \/A.,ﬁ +(M-1)2A,2 +A.2 (10)
X" X X

rae A, ,A, » A, —3Ha4YCHHUS XapPAKTEPUCTHK MOTrPELIHOCTH pe3yJIbTa-
X" X' X

TOB HBMGPCHHﬁ, YCTAHOBJICHHBLIC IIPH pCaJIM3aliun
MCTOOUKH B na6opaT0puH, COOTBCTCTBYHOLIHC

14
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MAaCCOBOW KOHLIEHTpAaUUU (PTOPUAOB B pa3daBiIEH-

HOM npobe, pa3daBiaeHHOM npode ¢ JoOaBKOMH, pa-
. 3

Ooueit npobe, Mr/aMm-.

[Ilpumeuanue — HonmycTUMO XapaKTEPUCTUKY NMOTPELIHOCTH PE3YJIbTaTOB MU3-
MEPEHHUH IpU BHEAPCHHUU METOAMKH B J1aDOpaTOPUM YCTAaHAB/IMBATL Ha OCHOBE Bbli-

PaKEHHUS: A”x": 0,84-AX,,, AHX,=0’84'AX’ U AHX=O,84-AX C MOCieayIOIUM

YTOYHEHUEM MO MEpPE HAKOIUIEHUsA HH(pOPMALMH B MPOLECCE KOHTPOJSA CTaOMIBLHO-
CTU PEe3YyJIbTAaTOB U3MEPCHUM.

13.3.5 Ecnu pe3ynprat KOHTPOJBHOH MIpOoUEaAYphl YAOBIETBOPIET YC-
JIOBUIO:

| Ky, <K (11)

MPOLEAYPY aHalIH3a NPU3HAIOT YAOBJIETBOPUTEILHOHM.

IIpy HeBbinosHEHUH ycnoBus (11) KOHTPOJBHYIO MpoLEaypy IOBTO-
pAtoT. [lpy MOBTOPHOM HEBBINMOJHEHUM YCIOBUA (11), BHIACHAIOT NPHUYH-
HbI, MPUBOJMAIINE K HEYNOBJICTBOPUTEINBbHBIM pe3yJibTaTaM, U NPUHUMAIOT
MEPBI 110 UX YCTPAHEHHIO.

13.4 AJIrOpHTM ONIEPATHBHOI0 KOHTPOJIS MOTPEIIROCTH U3MeEpe-
HHH ¢ HCIOJb30BAHHEM METOJAa 100aBOK

13.4.1 KOHTpOJb UCIIOTHUTENEM NPOLEAYPbI BBITIOJIHEHHS U3MEPEHUM
[IPOBOJAT IMYTEM CPABHEHUS pPE3YJbTAaTOB OTACILHO B3ATOW KOHTPOJIBLHOM
npoueaypsi Ky, ¢ HopMaTuBOM KOHTpOJIA K.

13.4.2 Pesyisiprar KOHTpOJILHOM Hpouelaypbl K, MI/am>, pacCUYHTHI-
BarOT No popmyie

—vm v
I{,[{2 = X"- X - (] (12)
rape X" — cpeaHee apuMETHUYECKOE PE3YIbTaTOB KOHTPOJIBHBIX H3MEpE-
HUHA MacCCOBOM KOHLICHTpalUuu (pTOPUAOB B Npode ¢ U3BECT-
HOM 10BABKO#M, MI/aM".

13.4.3 Hopmatue koHTpons norpewHoctd K, Mr/aM°, paccuuThiBa-
FOT 110 popMyJie

K2 - \/Aﬁx.._!_A%lX > (13)
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rae A, — 3Haue€HUE XapaKTePUCTUKU MOTPEIIHOCTH pPe3yJbTaTOB H3Me-
-

PE€HMI, YCTAHOBJIEHHOE NMPU peanu3aliii METOAUKH B nadbopa-

TOPHH H COOTBETCTBYIOIME MACCOBOH KOHUEHTpPAUUM (PTOPH-
. y 3

0B B npobe ¢ U3BeCTHOM A00aBKOii, MI/aM".

13.4.4 Ecnu pe3yJIbTaT KOHTPOJIBHOW NMpoueaypsl YAOBJIECTBOPSET yC-
JOBUIO

K, 1< K, (14)

NPOLUECAYPY NPU3HAKT YAOBJIECTBOPUTEIIEHOH.

[Ipy HEeBBIMONMHEHUH YCIOBHA (14) KOHTPOJIBHYIO MpoOLEeAypYy NOBTO-
psaloT. [Ipy NOBTOPHOM HEBBIMOJHEHUH YCIIOBUSA (14), BBIACHAIOT NMpUYHU-
HBI, [IPUBOJALIME K HEYIOBJIETBOPUTEIBHBIM pe3yJibTaTaM, H IMIPUHHMAIOT
MEPBI N0 UX YCTPAHEHHIO.

14 IIpoBepka mnpHEeMJIEMOCTH pPe3yJbTATOB, NOJYYEHHBIX B
YCJIOBHSIX BOCIIPOH3BOAMMOCTH

14.1 PacxoxxgeHue MEXAY pe3yJibTaTaMM H3MEPEHHH, MOJTYyYECHHbIMHU
B IBYX J1abOpaTOpHAX, HE JOJDKHO MPEBLIIIATE Mpeesia BOCIPOU3BOUMO-
cTH R. Ilpy BBINOJHEHHUH 3TOr0 YCIOBUS IPUEMIIEMBI 00a pe3ylbTaTa U3-
MEPEHUA M B KAa4YE€CTBE€ OKOHYATEJHLHOIO MOXKET OBbITh HCIOMAB30BAHO MX

oblee cpeaHee 3HAYEHUE. 3HAUCHUE MpEeaa BOCMPOU3BOAUMOCTH pac-
CUHUTBLIBAIOT MO opMyJie

R=12,77 - ox. (15)

14.2 Tlpu npeBblllIEeHUWH Mpeaesia BOCHPOU3BOAMMOCTH MOTYT OBIThH

HCIOJIb30BaHbl METOJbI OLUEHKH NMPHUEMJIEMOCTH PE3YJIbTATOB H3MEPEHUH
cornacHo pazgeny > F'OCT P UCO 5725 - 6 unu MU 2881.

14.3 IlpoBepka NpUEMIEMOCTH NPOBOAUTCA NPH HEOOXOAUMOCTH
CPaBHEHUS pE3YJILTATOB U3MEPEHUN, MOTYUEHHBIX ABYMS J1aDOpaTOPHUIMH.
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IIpuioxenue A
(PEKOMEHYEMOE)

MeToauka
NPHUIrOTOBJ/IEHUA ATTECTOBAHHLIX PACTBOPOB (pPTOPHIAOB

AP1-F u AP2-F

A.1 HazHaueHHe H 00,12CTh NPHMEHEHU

HacTtosmasa MeToguka perjlaMEHTHUPYET NpOUEAYypYy IPUTrOTOBICHUS
aTTECTOBAHHBIX PAacTBOPOB (PTOPUAOB, MpPEAHA3HAYECHHBIX IJIS YCTaHOBJIE-
HUA TPaAyUMPOBOYHBIX XAPAKTEPUCTUK MPUOOPOB M KOHTPOJSI TOYHOCTH
pEe3yJIbTATOB HU3MEPCHUM MAacCOBOH KOHIEHTpauuy (pTOpHAOB B NPUPOJI-
HbIX U OYHMILEHHBIX CTOYHBIX BOJAX C HOHCEJECKTUBHBLIM 3JIEKTPOAOM.

A.2 MeTpoJorH4ecKHe XapaKTePUCTHKH

MeTpooruyecKkue XapakTepuCTHKH aTTECTOBAHHBLIX PacTBOPOB IPH-
BedeHb! B TaOHile A.l.

Tadbnuua A.l
3Ha4YCHUE XapakTepUCTHUKH
H o
AUMEHOBAHHUE XAPaKTEPUCTHKHU ATTECTOBAHHOTO PacTBOpA
AP1-F AP2-F
ATTecTOBaAHHOE 3HAUYeHHE MOJIAPHOM KOHILIeHTpa-
P HEHTP 1.000 0,1000

LMK HTOPUJIOB, MOMIB/IM

[ ‘paHuLIBl HOTPEUIHOCTH YCTAHOBJIEHUS aTTECTO-
BAHHOTO 3HAYEHUS MOJIAPHOH KOHIEHTPALUU 0,010 0,0011

dbropuaos (P=0,95), monws/am’

ATTeCTOBAaHHOE 3HAYEHUE MACCOBOI KOHHEHTpA-

i GTOPUAOB, I/IM’ 19,00 1,900

| paHULIBI TOTPELTHOCTH YCTAHOBIIEHUA aTTECTO-
BAHHOI'O 3HAYE€HHUsI MAaCCOBOH KOHLEHTpALUH 0,19 0,020
dropunos (P=0,95), r/am’
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A. 3 Cpeacrea uaMepeHui, BCIoMoraTe/ibHbl€ YCTPOHCTBa

A.3.1 Becsol maboparopusie Boicokoro (II) knacca ToyHoct o ['OCT
24104-2001.

A.3.2 Konbel MepHble 2 Kiaacca ToyHoctd no I'OCT 1770-74, Bme-
cTuMocThio 200 cM” — 2 T,

A.3.3 Ilunetka ¢ oadoii otmetkoi no ['OCT 29169-91, BmecTuMO-
cTBio 20 M.

A.3.4 CrakaHuuk ans B3BewiMBaHus (61okc), CB-34/12
no 'OCT 25336-82.

A.3.5 Boponka naboparopHas no ['OCT 25336-82, nuaMeTpoMm
75 MM.

A.3.5 Hamka BeinapurenbHag Ne 2 o ['OCT 9147-80.

A.3.6 DKCHUKATop HCMNOJHEHHsA 2, AuMaMeTpoM Kopmyca 190 MM no

['OCT 25336-82.
A.3.7 Ukad cymmnbHpii 00uienadopaTopHOro Ha3HauyCHus.

A. 4 Acxoanbie KOMIOHEHThI ATTECTOBAHHBIX PACTBOPOB

A.4.1 Harpuit propucteiii (propua narpus) no 'OCT 4463-76, u.a.a.
OcHoBHOe BeulecTBO NaF, MaccoBas nonsg koroporo He MeHee 99 %, Mo-

JeKynsgpHas macca 41,99,
A.4.2 Boaa nuctunnupoBanHas 1o 'OCT 6709-72.

A. 5 TIpoueaypa NpHroToBJIeHHS] ATTECTOBAHHBIX PACTBOPOB

A.5.1 IlpuroroBneHue arrecToBaHHOro pactsopa ¢propunoB AP1-F

Ha Becax BBICOKOI'O Kjiacca TOYHOCTH B3BEIIMBAIOT B OIOKCE C TOYHO-
CTBIO JO 4YE€TBEPTOro 3HakKa mnocsie 3anatod 8,398 r ¢dropupa Harpwus,
MpeABapUTEIbHO BhICYLIEHHOro npu temmneparype 110 °C B TeueHue 2 v.
HaBeCcKy KOJHYECTBECHHO MEPEHOCAT B MEPHYIO KOJIOY  BMECTUMOCTBIO
200 cM°, pacTBOPAIOT B JAUCTUIMPOBAHHON BOJE, JOBOAAT PacTBOp AC
METKH Ha KO0JIOE U NepeMeLnBaloT.

[TonydeHHOMY pacTBOPY MNPUIHMCHIBAIOT MOJSAPHYH KOHLEHTPALUIO

dropugos 1,000 MOJIB/AM”, MacCOBYIO KOHUeHTpauuro 19,00 /oM.
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A.5.2 TlpuroToBneHue aTTeCTOBaHHOrO pacTtBopa ¢TopuaoB AP2-F

B MepHylo koi6y BMecTMOCTIO 200 cM® BHOCAT 20,0 cm” pacTBOpa
AP1- F nunerko# ¢ onHoit otMeTKo#. OO6beM pacTBOpa JOBOJAT 10 METKH
Ha KO0€ JUCTU/UIMPOBAHHON BOJOH M NEpeMeELUBaKOT.

IlonyueHHomy paCTBo:Py [MPUAKCHIBAIOT MOJIIPHYKO KOHLIEHTPALHUIO

¢Topunos 0,1000 mons/aM”, MaccoByro KOHLeHTpauuo 1,900 r/nm”.

A.6 Pacyer MeTpOJOTHYECKHX XAPaKTEePHCTHK aTTECTOBAHHbIX
pPacTBOpPOB

A.6.1 PacdeT METpOJIOTMYECKUX XapaKTEPUCTUK aTTECTOBAHHOIO pac-

tBOpa AP1-F
ATTECTOBAaHHOE 3HaYeHUE MOJAPHON, M;, MOJB/OM’, U MAaccOBO

3
KOHUEHTpaluu ¢ropuaos, C,, r/aM ,pacCUUTBIBAIOT MO GOpMYyJiaM

~ m-1000 _m-19,00-1000
M, V-4199 ° G V-4199 ° (A-1)
rae m — Macca HaBeCKH PTopHaa HaTpus, T;

)/ — BMECTHMOCTb MEPHO# KONObI, CM™;

19,00 u 41,99 — macca Mons ¢propua-uoHa U Gropuaa HaTPUs, COOTBET-
CTBEHHO, I'’/MOJIb.

Pacuet npeaena BO3MOXHbBIX 3HAYECHUH MOrpeIlHOCTH YCTAHOBJICHUS
il 3 el
MOJIAPHOM Ay, MOJIB/IM™, W MAacCCOBOH Aj, F/,Z[M3, KOHLIEHTPpAUXU PTO-
puaoB B pactBope AP1- F npoBoautcs no gopMmyam:

(ALY 2 (AL (ALY (ALY
Ay, =M, || 4 +(A_m]+_z A =C,. [ 2# +(£rz:_ J27 1 a2
\\‘u) m- V)

Pils Aﬂ — NPEACIbHOC 3HAUCHHEC BO3MOXXHOI0O OTKJIOHCHHUS MacCCOBOH 10-

JIA OCHOBHOI'O BEILECTBA B PEAKTHBE OT IIPUMHCAHHOIO 3Haue-
HUA W, Yo;

[ — MaccoBasi 1011 OCHOBHOIO BELUECTBA B PEAKTUBE, MPUIIUCAHHAS
pEaKTUBY KBaJU(PUKALMHK 4.].a., %o;

A,,— NIpeJieJIbHast BO3MOXKHas MOTrPELIHOCTh B3BEILIMBAHMS, T;
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A,, — HPEACIIBHOC 3HAUYCHHUEC BO3MOXHOI0 OTKJIOHECHUS o0beMa MCPp-

V
. 3
HOH KOJIOBI OT HOMUHAJILHOI'O 3HAYEHUsA, CM ™.

[lorpeluHOCTH YCTAHOBJIEHUS MOJIIPHOH M MAacCOBOHM KOHUEHTpaLMH
dTopuoB B pacTtBope API- F paBHEI

1,0, ,,0,0006,, 03, _ 3
\(100) +( 83038 ) +(200) 0,0101 mons/gM~,

A,,, =1,000.

02+, . ,0,0006,, ., 03

2 2 ) _ 3
\(100) +( 3,398) +(200) 0,192 r/am".

A, =19,00-

A.6.2 PacueTr METPOJIOrMYECKHUX XapaKTEPUCTUK aTTECTOBAHHOIO pac-
TBOpa AP2- F

ATTECTOBAHHOE 3HAYEHUE MOJIAPHOH M., MOJIb/AM”, ¥ MAcCOBO# KOH-
HeHTpauuu propunoe C,, r/am°, pacCYHTHIBAIOT MO PopMyaM

Ml'Vl
V b

_Cl'Vl
V ol

M, = C, (A.3)

y . 3
rae V, —ob0bem pactBopa API1- F, otOupaemMbii NUIIETKOH, CM .

Pacuer npeaena BO3MOXHBIX 3HAYEHUM MOrpEeLIHOCTH YCTAHOBJIEHUS
. 3 y 3
MOJISPHON Aoy, MOJB/AM™, M MaccoBO#t A,, I/OM°, KOHLEHTpauu# (To-
pua0B B pactBope AP2- F npoBoauTcs no ¢popMyJiam

A
A V A
A = M. - ( 1M_)2+( l)2+( V)Z,
M M, Z 4
(A.4)
rA Ay A,
Ay =Cy- (G2 + (1) +(55)°
R S TR R 4

rae A, — npejejbHOe 3HaueHHe BO3MOXKHOIO OTKJIOHEHHS oObeMa Vi OT
Yl

3
HOMHWUHAJIbBHOT'O 3HAUCHHUA, CM .

[IOorpelIHOCTH YCTAHOBJIEHUA MOJIAPHOM W MAacCOBOM KOHLEHTpalUK
¢TopusioB B pacTBope AP2- F paBHbI
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0,06

_ 1,0,0101,, )
A,,, =0,1000 \( 1,000) +(Z5 ) + 200
_ - 1,0,0106,, , (0,06, ) 3
A, =1900 \( 0] a0 5 ) (200) =0,00202 r/am".

A.7 TpeboBanusi 0€30NaCHOCTH

Heobxoaumo cobmoaaTe od1iue TpedoBaHus TeXHUKH 0€30MacHOCTH
npy padboTe B XMMUUYECKHUX J1abopaTOpHsX.

A.8 TpeboBauna k kBaIHPHKALNHHA HCIIOJTHUTEICH

ATTECTOBaHHbIE PAaCTBOPHI MOXKET I'OTOBUTH MHXKCHEP WM J1a0OpaHT
CO CPEIHUM INpodeccCHOHAIBHBIM 00pa3oBaHKeM, NPOLIEAINNA CrCHHaNb-
HYIO NOATOTOBKY M HUMEIOLIUHA CTa)X padOThl B XUMHUUECKOH J1abopaTopuu

He MeHee 6 MecslIeB.

A.9 TpeboBanuss kK MApKHPOBKE

Ha cKJISIHKHM ¢ aTTeCTOBAaHHBIMM pacTBOpaMH JOJIKHBI ObITh HAKJIECHDI
3TUKETKH C YKa3aHHMEM YCIOBHOIo 00O3HAYEHHS aTTECTOBAHHOI'O PacTBO-
pa, BEIUYHUHBI MOJIIPHON M MacCOBOM KOHLEHTpalUMK GTOPUIOB B pacTBO-
pe, MOTPELIHOCTU €€ YCTAHOBJIEHUS M JaThl PUTOTOBJIEHUA.

A.10 YciaoBus XpaHeHUs

ATTeCTOBaHHbIE paCTBOPBI XPAHAT B IJIOTHO 3aKPbITOH MOJTHITHIICHO-

BOIf WJIM MOJIMIIPOIUIICHOBOM 110CYE, MEC., HE DoJlee:
AP1- F — ne Oonee 6 mec.;
AP2- F — ne 6onee 3 Mec.
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IIpuaoxenue b
(CIpaBOYHOE)

Ilepeson 3Hauyenuii pF B Auanasone or 4,00 no 5,00 B maccoByro
KOHIECHTPALHI® ¢TOPHI0B

22

pF X, pF X, pF X, pF X,
MF/}LIM3 MF/}ElM3 MI‘/,D;MS MF/,IIM3
1,900 | 427 ] 1,020 [454| 0548 [4.81| 0294

4,00

4, | 1,856 4281 0997 [455] 0,535 [4,82] 0,288

01

4,021 1,814 [429] 0974 |456| 0523 14.83] 0,281

4,03] 1,773 [4,30] 0,952 14,57] 0511 [4.84] 0275

4,04 1,733 [431] 0931 [4,58] 0500 [4.85] 0268

4,05| 1,693 [4,32] 0909 [4,59] 0,488 [4.86] 0262

4,06 | 1,655 [4,33] 0,889 [460] 0477 [4,87] 0256

4,07 | 1,617 [434] 0868 |4,61] 0466 [488] 0,250

4,08 1,580 [4,35] 0,849 [4,62] 0,456 [4,89] 0,245

4,09] 1,544 1436 0829 [4,63] 0,445 [490] 0,239

4,10 1,509 [437] 0,810 [464] 0435 [491] 0,234

4,11 | 1,475 [4,38] 0,792 [4,65| 0425 [4,92]| 0,228

4,12 1,441 [4,39] 0,774 |4,66| 0416 [4,93] 0,223

4,13 | 1,408 440 0,756 |[4,67| 0406 |494| 0,218

4,14 | 1376 [4,41] 0,739 [4.68] 0397 [495] 0,213

4,15 1,345 [4,42] 0,722 [4,69] 0388 [4,96] 0,208

4,16 | 1314 443 0,706 [4,70] 0,379 [4,97]| 0204

4171 1284 4441 0690 [471] 0370 (498! 0,199

4,181 1255 |445] 0674 [472] 0362 |499| 0,194

4,19 1,227 446 0,659 [473| 0354 [|500] 0,190

420 1,199 [447] 0,644 | 4,74 | 0,346

4211 1,172 14,48] 0629 [4,75] 07338

422 1,145 [449] 0615 4,76 0,330

423 1,119 14,50 0,601 [4,77] 0,323

424 1,093 |451] 0,587 4,78 0,315

425 1,068 4,521 0,574 [4,79| 0,308

426| 1,044 |4531 0,561 |4.80]| 0,301 |




PDenepaiibuas cayxba no rHApoOMeTeoposIOruH
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CBHAETEJBCTBO
06 aTrecTauuH METOANKH BhINONHEHHUS uimMepennii Ne 6.24-2007

MeToauxa BbINOJIHEHUS U3IMEPEHHH MacCOBONM KOHIIEHTpauuu HTopHaoB
B_BOJAX MNOTEHUHOMETPHUYECKUM METOIOM ¢ UOHCEICKTUBHbBIM 3NEKTPOJAOM,
pa3paboranHas [ oCcyAapCTBEHHLIM _vupexjacHUueM «[ MapoxXHMuyeckuit HH-
CTUTYT»
U pernaMmeHtuposanHas P/l 52.24.360-2008. MaccoBass KOHUEHTpaLUs

¢ropHaoB B BOAax. MeToa1Ka BLINOJHEHHS H3MEPEHHH NOTEHLHOMETpHYE-
CKHM METOIOM C HOHCENCKTHBHbIM J1EKTPOAOM,
atrecroBana B coorsercTsuy ¢ ' OCT P 8.563-96.

ATTECTALIHA OCYUIECTBJIEHa IO pe3yabTaTaM 3KCNEPHUMEHTANBHBIX HCCIea0-
BAHHL.

B pe3yastare artectauMi YCTAHOBJICHO, YTO METOAUKA BBINOJHEHUA H3IMEpe-
HUH COOTBETCTBYET NPEIbABIACMbIM K HeH MeTponoruyeckuMm TpeboBaHuaMm u

o0nanaeT MeTpoIOry4ecKuMu XapakTePUCTUKAMMH, NpuBeseHHbiMYU B Tabnunax |
u2.



TaG6nuua 1 - Ananazon usmepeHud, 3HAYCHHS XAPAKTEPHUCTHK MOTPEUIHOCTH
H3IMEPEHMI B €€ COCTaBAAIOLLINAX NPH NPUHATOH BeposTHOCTH P=0,95

1 S N gy T T o Ty T
Huanasonw . Tlokasatens ] Ttokazarens | Tlokasatenb | Hoxaza'renb_}
WIMEpeHuii | TIOBTOpAE- | BOCNPOM3BO- | NPABHJILHOCTH | TOYHOCTH |

| MaccoBOH | MOCTH |  IHMOCTH (rpaHHUb! CHC- | (FpaHnub

KOHUSHTpaUKH ;. (CpeaHe- | (CpelHEeKBal- '@ TeMaTHMECKOH | NOrpeuiHo-
bTopHAOB  KBajparHue- | paTH4YECKOE ' MOrPeuIHOCTH) CTH) |
. 3 :
- CKO€ OTKJIO- | OTKIOHEHHE |
. HEHHE [0- | BOCTIPOM3BO-
| . BTOpPAEMO- |  IHMOCTH)
| ~ cTH) | |
. 3 ; 1
X, MI/aM G, MT/IM | Og, MI/ M’ - EA,, MI/ M +A, Mr/am
O10,1930 ;
0,01+0,05-X : 0,01+0,100X | 0,0522X | 0,02+0,20-X |

19,00 sxmou. B 5

t - * ' : T F_ 7

- Cs. 19,0 1o N i i E

0,2+0,041-X ' 0,4+0,082:'X . 0,2+0,044'X : 0.7+0,17X |

. 1900 Bynoy. ; ’ ! }

Ta6nuua 2 - luanazon n3mepeHunii, 3HaAUCHHUS NPEACSIOB MNOBTOPAEMOCTH W BOC-
MPOU3BOAUMOCTH HpH NPUHATOH BeposiTHOCTH P=0,95

" luanazon u3Me- | [Ipenen noBTopsiemMocT j [lpenen
| pennii maccoBo#l | (Ans TPEX pe3ynbTATOB BOCTIPOHIBOAUMOCTH
; KOHLIEHTPALIUH | napanienbHBIX onpene- (118 ABYX pe3yAbTaTOB
j . .t
. ¢ropunos | SIeHui) ; M3MepeHui)
X, mriam | r, Mr/am’ | R, Mriam
O 19,00
010,19 R0 0,0340,17X 0,03+0,28°X
~ BKJIOW. ; o | g ;
- CB.190m0 | |
, 2010 1 g 740,14°X 1,140,23-X
1900 sxmro4. . 7 ]

[Ipu peanusaunu MeToankyu B 1abopaTopun odECNIEUHBAIOT:

- ONEpaTHBHLIH KOHTPOJIb HUCHOMHUTENIEM MPOUEAYPHI BhINIOJHEHHUS HU3-
MEpEHUt (Ha OCHOBE OLEHKH [TOBTOPAECMOCTH, NOIPELIHOCTH NPH peasiu3a-
[{HH OTAEIBLHO B3ATOH KOHTPOJBLHOU IPOUEAYPHI ).

- KOHTPOAb CTaOUILHOCTH pe3ylibTaTOB H3MEPCHUH (HA OCHOBE KOHTPO-
a8 CcTabHIBHOCTH CPEeAHEKBAAPATUYECKOrO OTKIOHEHUS NOBTOPACMOCTH.
CPEAHEKBAAPATHYECKOro OTKAOHEHHS BHYTpHJIAOOpaTOPHOH NPEUH3IHOHHO-

CTH. NOrPELLHOCTH ).



AJITOPUTM OINEPATUBHOTO KOHTPOJISI UCIIOJIHUTEJIEM IIPOLENYPh] BBINOJI-
HeHUs n3MepeHunii npuseneH B P11 52.24.360-2008.

[lepuoaAMYHOCTE ONEPaTUBHOIO KOHTPOJISI U MPOLECAYpbl KOHTPOJIS CTa-
OMJILHOCTH pe3ybTaTOB BHITOJHEHUS U3MEPEHUN perjaMeHTUpyloT B Pyko-
BOJCTBE IO KAYeCTBY JIaDOpaTOpHH.

Jlata Beigaun 16 mas 2007 r.

A.M. HukaHopos




