OEJAEPAJTbHAM CIYKFA 10 THIPOMETEOPOIOT HH
H MOHHUTOPHHI'Y OKPYXAIOUIEX CPEABI
(POCTHJIPOMET)

PX
PYKOBOJAAIMHAN NOKYMEHT £2.24.358-
2006

MACCOBAJA KOHOEATPAIIHA XEJE3A OBIIETO B BOXAX.
METOAHKA BRINMMOJHEHHS AIMEPEHHI
©®OTOMETPRYECKEM METOHAOM C 1,10-@EHAHTPOJIHHOM

Poctob-ua-Houy
2006


http://www.kruzhevo-len.ru/dekor.html

PJ1 52.24.358-2006
Ilpeancaorne
1 PASPABOTAH I'Y «'mApoXUMAYECKH MHCTATYT»

2 PA3PABOTUYHKM J.B. Boesa, kamn. xuM. mayk, A.A.Hasaposa,
KaHA. XuM. HayK, T.C, ERIOKEMOBa

3 YTBEPXJIEH 3amectATenem Pyxoronurens Pocruapomera 27 mapra
2006 .

4 CBUAETEJIbCTBO Ob ATTECTALIMH MBH Brigano MeTponora-
yeckod cayxbofi 'V «mapoxumAdeckut muctuTy™» 15.02.2006 N 4.24-
2006.

5 BAPETUCTPHPOBAH T'Y LIKB I'MII 3a somepom P[] 52.24.358-
2006 ot 30.03.2006 r.

6 B3AMEH PJXI 52.24.358-95 «Metomutieckie yKazamHi. Meroamxa

BHIIONHEHHS H3MEPOHMN MAcCOBOH KOHIEHTPAlHH Xeje3a 0GMmMero B Boaax
doromerpuyeckum MeToAOM ¢ 1,10-penauTpoHOM:.

I1



PX 52.24,358-2006
Bpenenune

Xeneszo ABNACTCH OJHUM H3 CAMBIX PACHPOCTPAHEHHHX 31EMEHTOB 3eM-
HOM KOpHI, YTO 0GYCIOBNHBAET €10 IOCTOAHHOE MPHCYTCTBHE B MPHPOJHHX
Bojax. HauGonee pacnpocTpaHCHAHMYA TMPHPOAHBIMA MHUHEDATAMH Kele3a
ABJIAIOTCA MATHETHT (MATHHTHBIN xene3HaK FesQy4, reMaTHT (KpacHHE Xxe-
nes3ask) Fe;03, mupnt (kenesHblk konueaan) FesSs.

OCHOBHKM HPHPOABEEIM HCTOYHHKOM DOCTYIUIEHASA JKeNe3a B NOBEPXHO-
CTHSle BOABL ABIAKOTCA IPOUECCH XHMHUECKOro BHBETPUBAHMSA FOPHHX
MOPOA, CONPOBOXKAAIONUIHECH HX PACTBOPEHAEM. 3HaTHTCILHAT YACTE Kele3a
NMOCTYMAET TAKXKE ¢ NOAIEMHELIM CTOKOM.

AHTpOHOTreHHOE 3arpA3HCHUE BOAHHX O0BEKTOB COGIHHEHHAMH XKelresa
ofycIOBIeHO HMX BBIHOCOM CO CTOYHMBIMH BOJAMM MEOTHX OTpacicii mpo-
MHILIEHHOCTH, TIPeXAe BCEr0 TrOpHONOOHBAIOIMHX, MCTLTYPrAYCCKHX,
XHUMHYECKHAX TpeaNpHATHA.

XKenczo aBnaeTCA ONHAM H3 BAKHEHAIAX 37CMEHTOB, NIPHHHMAOIIAX aK-
THBHO¢ YZacTHe B GHOXHMMYECKHX Nponeccax, NpoTeKaloiiEX B KUBbIX Op-
ragpsmax. HepmocTaTovHoe conepxkanue Xeiesa B BOJe MOXeT OLITE TUMM~-
THPYIOmuM GaRTOPOM B PA3BUTHH ROAHOH PAacTHTENRHOCTH. DTHM 0bBac-
HAETCA TO, UTO XeJIe30 YACTO BK/IIOYAIOT B IPYNINY OHOTGHHKIX 2JICMEHTOR,

CoenaHeHHA ee3a MOTYT NPHCYTCTBOBATh B BOAEX B JABYX CTEMEHAX
oxacnenng - Fe(II) u Fe(IlI), xoropsie npeRcTaBNensl TPEMA MATPANAOHHEI-
My GopMamMH - pacTBOpEHHOM, KOJIOHIHOHK M B3BemeHnHol, PacTRop&HHOE
XKeNe30 MOXET HAXOMAATHCA B NONHOH dopMe, B BHAE OKCOKOMIUICK-
cos una [Fe(OH)y|"; [Fe(OH)]™; Fex(OH)]"; [Fex(OH)a]™; [Fe(OH)s] u
KOMIIEKCHBIX COSXHHEHM ¢ MHHEPATLHHIMH ¥ OPraHM9YeCKHMH BEIIECT-
BamMH BOA (IPSUMYINECTBCHHO B BEAS KOMIUIEKCOR ¢ TYMAHOBHIMH M Gynb-
BOKHCIIOTaMHA ).

Ha coctae B $opMH HaXoXICHUA COCHUHEHMH KeNe3a B BOAAX OKa3LIBa-
0T CYIeCTREHHOE BNMAHHC TakHe (akrophl kak eexmuwna pH w Eh, npu-
CYICTBHE NPHPOAHHIX KoMIIeKkcooOpaloparened (ryMHHOBHX H QynsBo-
KHCJIOT), COflepKaHHe PacTBOPEHHOro KACIOPOJa, CEPOBOJOpONa, NAOKCHA
YrAepoaa, a TaKXXe HalHYHe MUKPOOPraHu3MoB, OKHCIAIONIUX X BOCCTAHAR-
JHBAIOIINX XENne3o.
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Beneacteue ruaponusa woun Fe(lll) npu pH>3 npespamaloTcs B raapa-
THPOBAHHKIE HEPACTROPHMBE OKCHIK! JKeNle3a, KOTOPHE COCTABNAIOT 3Ha9H~
TeNLHYI0 ROMI0 BAJIOBOTO COZEPKAHHA XKele3a B Bojax. [IpAcyTcTBHE B BO-
Jax T'YMHHOBHIX M (PynT5BOKMCHOT 3a cueT obpa3zoBaHHi NOBOJBHO NPOYHEIX
KOMIUIEKCOB NpeRoTBpaliaeT B TOH unu uHoii crenenn rugponu3 Fe(lll) u
cecoGeTBYIOT HOAACPXAHHIO €10 B PACTBOPEHHOM cocTosAuH. Ilo 3ToH
TipH9HHe B TYMEDHANPOBAHHEIX BOJAX COACPRKAHUC PACTBOPEHAOIO XKene3a
K&K TIpaBK/IO BHIIIE, 9€M B BOAAX, IAe yMYCOBHX BEIECTB Mano.

Hun Fe (II) Goiee xapakreproll 4BI4eTCA HOHHAA (hopMa, ONHAKO CYINECT-
BoraTe Fe (II) mMoXeT TONBKO NPM HH3KMX 3HAYEHHAX OKMUCIRTENBHO-
BOCCTaHOBHTENBHOTO NOTCHIHaN2 (IpH ACOROHTC KMCIOPORd) M HH3KAX
suavennsx pH. Boceranosnenuto Fe(lll) o Fe(Il) cnocoGerayer apucyTeT-
BHE IYMHHOBHX, TAHRMHOBHX M QYJEBOKHCIOT.

HAna 0603HaueHus cyMMapHo# KOHIEHTPALKA BCEX PACTBOPCHHEX (GopMm
Keliesa B BOXE HCOONE3YIOT TepMHH "xene3o obmee”. TepMEH «BalOBOS CO-
JAepXaBHe» HIH «RaNORAA KOMICHTPAHA» HUCIONB3YETCH, KOrfia FOBOPAT ©
CYMM8pHOM CORepXaHuH B BOKC Xak PacTBOPCHHMX, TAK M B3BEISHHAIX
dopm xenesa,

B peuyHmIX M 03epHHX BOAAX KOHNEHTPAUHA Xeiesa obmero 8 GoapmdH-
CTBe Cy4aes HaxonuTca B rnpepenax or 0,01 go 1,0 Mrfnus. OHa nojgpepxe-
Ha 3aMEeTHEM CE30HHBIM H3MCHEHHAM, O0YCIOBIEHHBIM KAK YIacTREM 3TO-
TO MeTalia B QM3HKO-XHMUYECKHMX 1 GHONOrHUecKHX OPONeccax, aKTHBHO
OPOTEKAIOIKUX B BOXHOHK cpege, TaK U FEAPONOTHYECKHM DEXHMOM BOAHOTO
obbvexTa, B GOJNOTHHIX, KHCIIKIX MIAXTHBIX, TPYHTOBBIX H TEPMANBHBIX BOLAX
KOHI[eHTPALHH XKeJIe3a MOIYT NOCTUTATh HECKOABKUX NeCATKOB H Hake CO-
TEH MUITUTPAMMOB B KyOU4YecKoM AcLHMeETDeE.

Conepxanune >xejeza ofmero B IOBEPXHOCTHEIX BON3X HOPMHPYETCA.
IIAK pacrBOpeHHOrG Xene3a B BOAC BOAHBIX O0BEKTOB pRGOX03xlicTBEH-
HOTO Ha3HaYewHd cocrasnxeT 0,1 Mrf,nus. B BogHLIX 0fGBeEKTaxX XO3gHCTREH-
HO-OMTHEBOIO H KYJNbTYPHO-OBITOBOrO HasHauweHHA HOPMMpYeTCa BaIOBOE
copepRanue xenesa, g Hux [IJK cocrasnser 0,3 Mr/om”.
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PYKOBOAAIMKAA TOKYMEHT

MACCOBAA KOHDEHTPAAA XKEJE3A OBIIErO B BOXAX.
METO/JHNKA BHIIIOJIHEHHS H3MEPEHBH
®OTOMETPHYECKHM METOJAOM C 1,10-PEHAHTPOJIHHOM

Hara esegenus 2006-04-01

1 O6aacts, npumMeHeHn s

1.1 Hacrosimuii pyKOBOZAMHN KOKYMEHT YCTAHABIHBAECT MCTOLUKY BEI-
MIONHCHUA HAMEPEHKH (nance - METOAHKA) MACCOBOH KORNCETPARRH KN~
38 06mEro PACTBOPEHHOTO B XKeNg3a BANOROTO B NpobaX NPHPONEEX H
OYHIMEeNHBIX CTOYREIX BOA B guanasoHe oT 0,02 amo 4,00 1\11‘/1[,1.13 doTomer-
PHYECKHAM METOHOM.

IIpu avanuse npo6 BOAH ¢ MACCOBOK KOHIEHTpaumed Skelleza mpe-
spimatomie# 4,00 mr/nus, HJONYCKAETCA BHIIONHCRNO H3MCPEHRI nocle co-
OTBETCTBYIOMEro paz6aBiieHHA MPobr MuCTRITHpOBaRHOHR RO,

1.2 HacToammii pyROBOARIIHI AOKYMEHT IMpefHa3HaueH JUId MCIoNb3o-
BaHAS B J460paTopHaX, OCYMECTBIMIOUIAX AHAAS NPHPOAHKX B OYHIUCH-
HBIX CTOYHEX BOA.

2 HopMATHBHEIE CCEUTKH

B macTofleM pYKOBOAAIIEM AOKYMEHT® ACHOJIB30RAHEI CCHIKH Ha GlIg-
AYIOMHE rOCyNapCTBEHHBE CTAHAAPTEL:

rOCT 12.1.005-88 CCBT. O6mue caruTapHO-rHrHeHAYeckAe Tpebora-
HHA K BO3AYXY pabouell 30H5

rOCT 12.1.007-76 CCBT. Bpenure semectsa. Knaccaduxanus u o6-
mue TpeGoBania Ge30nacHoOCTH

IOCT 17.1.5.04-81 Oxpana npupoasl. [napocdepa. [pubopr 1 ycrpoii-
cTB2 Mg or8opa, neppavaol 06paboTky 1 xpaneHHA Npo6 NPHPOAMEX BOA.
Obunie TeXHAYCCKHS yCTOBHA
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T'OCT 17.1.5.05-85 Oxpana npapoau. F'uapocdepa. O6mue Tpeboranus
K oT00pY npo6 MOREPXHOCTHHIX H MOPCKHX BOJ, JIbJ2 ¥ arMochepHuX ocan-
KOB

TOCT P UCO 5725-6-2002 TodBOCTE {DpPaBHNBHOCTE H LPEUAIHOH-
HOCTE) METOHOB ¥ Pe3yAbTaTOBR m3Mepenuii. Yacte 6. Hcenonsszopanne 3na-
YeHU# TOYHOCTH Ha IIPAKTHKE

T'OCT P 51592-2000 Boya. O6Gmae Tpe6osaHug k oT60py npob

MU 2881-2004 Pexomenpanms. 'CH. MeToauKH KOMAIECTBEHHOIO XH-
MHYeckoro aHamusa. ITpoueaype NPOBEPKH NPHEMIEMOCTH Pe3YNILTATOB
aHaIM3a.

CCHUIKHE HA OCTANbHEIC HOPMATHBHEIG JOKYMEHTH! IPUBEIEHH B pasnene 4.

3 Iprnacaunpie XAPIKTEPHCTHKE NOTPEIMHOCTE H3IMEPCRHR

3.1 MIpH coOMOAEHHH BCEX PErNAaMEHTHPYSMBIX METONHXOH YCIHOBHIA
NPOBEACHHS H3MEPEHH} XapaKTEPUCTHKH MOTPEITHOCTH pe3yAbTara H3Me-
PeHUA ¢ BepoATHOCTHIO 0,95 He JOMKHH NpeBHINATh 3HAICHEMN, IpABEeH-
HBIX B Tabnuoe 1.

Tabanua 1 — Juana3’oR H3MCPCHHN, 3HAYCHUA XapaKTEPHCTHK HOTPEUTHOCTH U €€ CO-
crapmomux  {(P=0,95)

IMokasarens [Toxasarems [Moxasarens Tlokasatens
JuanazoH HOBTOPACMO- | BOCNPOH3BO- | MPaBISTBHOCTH TOYHOCTH
A3MepeHuHR cTH (cpesme- RHMOCTH (rpanrmH cHC- | (rPaHMIE! MO~
MaccoBOH KoH- | kBampaThue- | (cpenuexkBan- | TeMaTHIeckol rPEIIHOCTH
IEHTPALEH XKC- CcKoOe pPaTAYECKOE | DOrpeMIHOCTH | IPH BEPOATHO-
nesa obnrero OTKIIOHEHHE OTRNIOHEHUEe | DpH BepoatHo- | c1d P=0,95)
X, mr/nm’ nopTopaeMo- | Bocmpomsso- | orm P=0,95) *A, Mr/me’
cTH) NHMOCTH) A, Mr/am’
o, Mr/ms’ Oy, MO/
0Ot 0,020 oo 0,002 0,004 0,003 0,008
0,050 Bxmoy.
Cs. 0,050 o | 0,002+0,012:X | 0,001+0,056-X 0,031-X 0,003+0,12-X
1,000 sxmou.
Cg. 1,00 go 4,00 0,03 0,0640,007-X | 0,0240,011-X | 0,13+0,016:X
BKJTIOY,




PJ 52.24.358-2606

llps BHIMONHEHHH M3MCPCHHEN B Npobax ¢ MaccoBoill KOHNCHTpanmeih
xejtesa cahme 4,00 mr/am’ mocne COOTBETCTBYRIIEro pasfaBieHAA no-
TPEMMHOCTE H3MEPEHHA HE NPEBHINACT BENAYKHH A ¥ ©Ae A - norpem-
HOCTBH H3MEPCHEA KOHUEHTPAIHA xelesa B pazbaBncHHO# mpobe; 1 - cTe-
neHE pasGaBnenns.
[Tpexen obuapyscenus xenesa obigero GporoMeTpUUECKAM METONOM
0,01 Mr/,uus.
32 3HaveHAA MOKA3ATENA TOUHOCTH METOHKY HCHOAL3YIOT IIPH:
- ofopMICHHH pe3yAhTaTOB H3MepeHHH, BuraBaeMBIX Haloparopaeit;
- OIEHK® JEATEILHOCTR nabopaTopuii Ba KaYeCcTBO RPOBORCHHSR E3MEpE-
Huit;
- OIEHKE BO3MOXHOCTH HCIONL30BaHHA Pe3yNbTaTOR H3IMepeHHH mnpu
PeaNH3aANHE METOAHKH B KOHKpeTHOHN RabopaTopHu.

4 CpencTsa H3MepeHHI, BENIOMOTaTebHbIE YCTPONCTEA, PEAKTHBE,
MATEPHANL]

4.1 Cpeacrra wimepennii, RcmoMoraTeannuie yerpoticraa

IIpy BEIIONHEHHH K3MepeHHil PHMEHAIOT CHeXYIOLIHEe CPeACTBa H3MEpe-
BRH H 1pyrHe TeXHUYEeCKue CPEACTBa:
4.1.1 ®oTtoMeTp AaH cnekTpodoToMeTp moGoro Tama (KOK-3, KOK-2,
C®-46, CD-56 u np.)
4.1.2 BecH naboparopHue Bricokoro (II) knacca To9HOCTHE NO
TOCT 24104-2001.
4.1.3 Becu nmabopaTtoprmie o0n4HOr0 (IV) Kjiacca TOUROCTH MO
T'OCT 29329-92 ¢ nauGonemum npegenoM bapeluusanns 200 ru 500 1.
4.1.4 I'ocynapcTReHHHI CTaHAApTHR oOpasell COCTaBa pacTBOPA HOHOB
xene3a(lll) 'CO 7254-96.
4.1.5 KonOm MepHHeE 2-TO KNacca TOYHOCTH UCIONHEHHS 2, 22 1o
TOCT 1770-74 BMecTHMOCTEO: 50 cu® - 8 mr.
100 e - 2 wr.
4.1.6 Iunerkn rpaynpoBaHENe 2-ro KNACCA TOYHOCTH HCNOARCHEA 1, 2
no 'OCT 29227-91 emecTHMOCTBIO: loM - Smm.
2 oM - 3mm.

3
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5 cM3 -~ 4 mT.
10 cM® - 2 m.

4,1.7 ITuneTku ¢ OqHO# OTMETKOM 2-I'0 Kinacca TOYHOCTH HCIOIHEHUS 2

no F'OCT 29169-91 BMeCTHMOCTRIO: 5 cM3 - 2 1T,
10 (:M3 - 2 mrT.
25 CM3 - 1 mT.

50 cM> - 2 mr.
4.1.8 Uunuuapr mMepHsie Hertonnenud 1,3 nmo I'OCT 1770-74 pmecramo-

CTBIO: 50cM - 1mm.
100 c® - 1wt
250 cm® - 1 m.
500 cv° - 1 mT.

I ,zm3 - 1 mT.

4.1.9 IIpobupka koHHYeckax (ucnonneHus 1) mo 'OCT 1770-74 -1 mrr.
4.1.10 Crakane, Tun B, ucnonnerus 1, TXC no I'OCT 25336-82 Bme-
CTHMOCTBIO: 100 cM® - 1 mT.
250 e - 1T

600 cM® - 1 mT.

1-2am° - 1 mr.

4.1.11 Kon6sl koauueckue nnockonoskrie KH mnu I1, ucnonuenns 2, TC,

mo TOCT 25336-82 BMeCTHMOCTEIO 100 cm® - 10 mr.
4,1.12 Crakanusk 4 B3semuBanua (6oxc) CB-19/9 no
'OCT 25336-82 - 1w
4.1.13 Kanensruna ¢ konnaykoM (ucnonnenus 2) no F'OCT 25336-82
- 1 mrr.

4.1.14 Yamxu BeinapuBatensHuie 3 o 'OCT 9147-80 BMecTUMOCTEIO
100 ¢~ 6 mr.
4.1.15 Boponkn naboparoparte no 'OCT 25336-82 aumamerpom 56 MM
- 61T,
4,.1.16 YerpoiictBo mis ofpaborkd npo6 Boxm YP-00aydeHAeM THOA
YOP ¢ KOMILIEKTOM KBaplUeBHX NPOOUPOK BMECTHMOCTRIO HE MeHee 60 oM’
4.1.17 [1anoykH CTEKIAHHEE,
4.1.18 ITocyna crexiasHHaA ANA XpaHEHNA pPacTBOPOB BMecTHMOocThIO 0,1;
0,25; 0,5n 1,0 m\(3.
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4.1.19 Ylocyaa nmonus>THIeHOb2d (HONHIPONHICHORAR) WA 0T0Opa H Xpa-
HeHus npob BmectuMocThO 0,25 e’

4.1.20 XonoaamsAHK GRITOBO.

4.1.21 ITeus Mydensuas no TY 79 PCOCP 337-72.

4,122 Hinnus MydensHee cransHEe HHKeIHPOBAHAEIS IIH U3 BETHOFO
cI1aBa,

4,123 Verpoicrso mii GusTpoRaHMA Dpol ¢ HCNOAK3OBAHMEM MEM-
6paHHEIX pUNETPOE.

4.1.24 IneRTPOINIHTRE ¢ 3aKPHTOR CIIHPAIILI0 # PETYAHPYEMON MOUIHO-
¢TE10 Harpesa o 'OCT 14919-83,

4.1.25 Bansg BopanaA.

JonycKaeTcs HCIONG3OBAKME APYIAX THIIOB CPCACTB M3IMEPEHHH, BCIIO-
MOTaTeNbHBIX YCTPOHCTB, B TOM YHCJIEC HMIIOPTHHX, ¢ XAPaKTePHCTHRAMH
He XyXe, 9eM Y IIpHBEeJeHHBIX B 4.1,

4.2 PeakTHBL H MATEPRANM

Hpn BENONAEHUM H3MOPeHEN NPRMEHKIOT CAEAYIONIHE PCAKTHBEL B MaTe-
pHAEL:

4.2.1 1,10-penantponnn, mororagpar Ci2HgN>H,0 o TY 6-09-08-399-
76, 1,10-penanrponuna tHapoxnopEa CiHgNo,HCIHO mma cymedar
C12HgN2"H2S04 nmo TV 6-09-05-90-80.

4.2.2 Tuapokcunamuna reapoxnopua no FOCT 5456-79, w.n.a.

4.2.3 AMMuak BoaHsIH, KoROEHTpApoBaHENi no FOCT 3760-79, w.4.a.

4.2.4 AMMouri ykcycHoxkucasiid {(aueratr aMmmounnd) no FOCT 3117-78,
u.1.a.

4,2.5 Kucnota conaras no 'OCT 3118-77, x.u.

3.3.6 Kucnora ykcycnas neasaas mo I'OCT 61-75, x.q.

4.2.7 Kacnora cepaas no FOCT 4204-77, x.u.

4.2.8 Kanuit magceproxucnnii (nepcynsdar xanus ) wo M'OCT 4146-74,
X,

4.2.9 DuneTpr MeMGpanune "Bnapunop MPAC-0C-2", 0,45 MkmM, no
TY 6-55-221-1-29-89 win Apyroro TANa, PaBHONEHHEE M0 XapaKTepHCTH-
KaM.

4.2.10 ®uneTpst GyMaxHule obesioneHHbe "Genas neHTa" no TY 6-09-

1678-86.
5
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4.2.11 Yaueepcansyan HHEHKaTOpHas Gymara no TV 6-09-1181-76.

4.2.12 Boga puctunnaposannan no FOCT 6709-72

Jonyckaercd ACNONL30BAHWE DPEAaKTHBOB, MW3FOTOBICHHBIX 1O APYroH
HOPMATHREO-TEXRMHECKON ROKYMEHTAUHY, B TOM 4HCIe HMOOPTHEIX, C KBa-
nudukanuei He Huxe ykasauHofi B 4.2,

5 MeToa n3mepennif

Meron u3mMepeRus ocHoBaH Ha BoccTaHoBneHAH Fe(Ill) rHapokcanamm-
uoM a0 Fe(ll) @ B3aumopeftcTenu mocnensero ¢ 1,10-penanTponusom B
kHcnolt cpene (pH oxono 3) ¢ o6paszoBaHHeM OKpalIEHHOTO B OpaHXEBO-
KPacHBI LBET KOMIAEKCa ¢ MAKCHMYMOM B CIEKTP¢ NOIAOWIEHEMAS mpE 510
HM. JIIL pa3pyIucHASA KOMIUIERCOB KENe3a ¢ OPraHHYeCKHMH M ACopragHJe-
CKEMH JIMTaHAaM¥ HCTIONb3YIOT NpeABapHTENbHYIO TEPMHYIECKYIo obpabor-
KY un# ofaydenue npoOh YALTPAPHOIETOM.

ITpa ananuse npo6nl, oTGUALTPOBAHHOH Yepes MeMOPaHHEH PUALTD, ON-
peleniIoT coepkaHAe PacTBOPEHHONO o6mero Xkenesa. Baropoe conepxka-~
HEe (CyMMY pPACTBOPCHHABIX M B3RCUICHHEIN $OPM) ONPEASIKIOT, AHAAMIHDYS
TIDATCABPHO HEepPeMEmaERyIc EedHILTPOBAHHYIO Npoly.

6 TpeGoBanus 6e20HaCHOCTH, OXPAHN! OKPYXKRIOIRH cpeAL

6.1 Ilpm BainonEeHMHE HaMepeHHli MaccoBofi KOBHEHTpALBH eje3a B
npobax NPHPOAHEIX H OYMINEHHHX CTOYHHX BOJ cOOMIONAIOT TpeboBaHus
6e30NaCHOCTR, YCTRHOBNEGHHME B HAUOHANBHLIX CTAHHAPTAX M COOTBETCT-
BYIOIIMX HOPMATHEHEIX OKYMEHTaX.

6.2 Ilo crenieun BO3AeHCTBRA Ha OpraHH3M BpeJHHE BEMECTB, HCOOJb-
3yeMhl¢ NPE BEIIOJHCHHMH H3MCEpPeHuil, OTHOCATCA Ko 2, 3 KiraccaM onacRo-
ctn no 'OCT 12.1.007.

6.3 ConepxaHnAe HCTONB3YEMEIX BPENHEIX BEIIECTE B BO3AYXe paGoueif
30HB HE JOMKHO IIPEBHIUATH YCTAHOBJCHHRX MOPEACNbHO SOMYCTHMBIX
KOHIeHTpauui B coorreTcTenm ¢ 'OCT 12,1.005.

6.4 Bpeaso meiicreylomue BemjecTda NORNExaT ¢Oopy M YTHIM3anHA B
COOTBETCTBUH € YCTAHOBICHHBMH NpaBitiaM A,

6.5 JHomonuuTensHMX TpeGoBaHuit IO 3KONOrHIECKo# Ge30nacHOCTH He
IPeXbLABIAETCH,

6
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7 TpeGopaEHe x KBATHQHKANAE ONEPATOPOR

K punonnennic m3MepeHHH H 06paboTKe HX PE3YJIBTATOR AOMYCKAIOTCA
Imna ¢o CpeAHUM npodeccHoHaNbHEIM o0pazoBaHHeM iIH Oe3 npodeccro-
HAIBHOTO OOpPa30BaHAA, HO MMeElomMe ©Tax paGoTH B RalopaTopuRE He
MeHee 2 JICT, OCBONBIIEE METOJHKY.

8 YcaoBHS BLINO/REHHS H3Mepennii

IIpy BHNOJHEHEN H3MEPEHUH B NAGOPATOPHM NOJKHE! GRITL COGMIOACHE!
CNeAYIOMHAE YCIORHA;

TeMIIepaTypa OKpYXalomero Bo3ayxa (22+5) °C ;

atMocdeproe nasnenre or 84,0 no 106,7 Ila (ot 630 go 800 mwm pT. cT.);

BIAXKHOCTE BO3ayXa He Gonee 80 % npu 25 °C;

HAOpAXKORHE B ceTR (220+10) B;

94CTOTa IEPEMEHHOr0 TOKA B ceTH nuTanus (50+1) i,

9 Ot16op 3 xpanenne npod

OT160p npo6 AN ONPEHETCHHA Xene3a o0Iero IPOMIBOZHTCA B COOTBET-
creur ¢ FOCT 17.1.5.05 g P 51592. O6opyaosarre ana orGopa mpo®
pomxHo coorsercTsoBarsk TOCT 17.1.5.04 w TOCT P 51592. Jina onpegne-
neHHA PacTBOPEHEHX $opM xenesza obmero mpoGy kak MoxKo GncTpee mo-
cre orbopa (He nosxe 4 1) PUABTPYIOT uepes MeMOpanHuit punsTp 0,45
MKM, OYHOICHHBEIH KHNAYCHHUEM B TeducHHE 5-7 MuH B | Y%-HOoM pacTBOpe
coNAAON KUCNOTH ¥ ABYXpATHHIM KHIAYEHHEM B AHCTHANHPOBAHHON Boge.
[lepenie mopoum ¢uapTpara orbpacnpaieT, [Ipo0y KOHCEPBHPYIOT KOHLICH~
TpupoBaMHON CONAHOK KACNOTOH K3 pacuera 2 oM’ Ha xaxane 100 cM° Bo-
AH ¥ npoBepsrotT pH ¢ DOMOINBIO YHUBEpCANBHON MHOMKATOPHONK GymMaru.
Ecan pH 6yiaer Gonsime 2, n06aBngioT IO KamisM HEOOXOAHMOE KONMIecT-
BO KHCIOTH AC NOCTHXEHNs YkasaHHOro 3HaueHus pH. Ilpo6nt xpaHar ao
gHAIH3a B NIONHMATHNIEHOBOH mocyAe He Gonee 1 Mec.

Jna oIlpefeNeHHA CYMMAapHOIO COJEpXaHAL B BOAC BeeX GopM Kenesa
(Banosoro xenesa) npody me GUILTPYOT, IOHKHCIAOT CONAHOH KHCMOTOM
H XpaHAT A0 aHAIW3a B IOAH3TH/IEHOBO#H NMocyste He Hosee 1 mec.
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10 MMoaroToRKa K BRINONBCHHIO HIMepeRMit
10.1 IpuroToRJSeHHE PACTBOPOB B PEAKTHROB

10.1.1 Pacrsop 1,10-peHanTponana
K 1,00 r Mmonoruapara derantponura (C1;HzN>H,0), 1,18 r reapoxio-
puna (CioHgN,-HCI-H,0) g 1,34 r cynedara emaHTpOnHHA
{C12HsN2-H2S0y) npunmsaior 250 on’ AHCTEILIApOoRaHHOK BoAwl, 1,0 om®
KOHUEHTPHPOBAHHOH CONAHOH KHGCIOTH, NEPEMEIHHBAOT N0 PACTBOPCHHA,
XpaHar B X0JOAHNBHIKE HE OoJsiee 3 Mec.
10.1.2 PacTROp raapoxnopana rufpokcunaMana, 10 %-aui

10 r rappoxnopuaa ruapokcunamana (NHOH-HCI) pacteopaiot B 90 o’
AHCTHINHpoBaHHOHR BOABI. XPpaHAT B TEMHOH CKIMHKE B XONOAHNBHHKE HE
Honee 3 mec.

10.1.3 AmmMonuitHo-aneraTHRt Gydepurt pacrnop

Crocof 1. Pacreopator 250 © auerara aMMoHEX B 250 oM ARCTHILIHPO-
BaHHOH PO ¥ AobasnaioT 700 oM’ Hepanoi YKCYCHON KMCIOTEL

Croco6 2. 250 ca” aMMuaka BOZHOrO cMemupaioT ¢ 900 oM’ seARON yK-
CYCHOHN KHCNOTHI.

XpaHAT B CKIAHKE ¢ IUIOTHOH NpUTepTO# NpoOKoit He Sonee 3 Mec.

10.1.4 PactBop nepcynsthara xanns, 4 Y%-Hu#

2 r nepcynsiara kanns (Kz5,03) BHOCET B K06y, B KOTOPYIO HpeHBApH-
TeNBHO ToMmemator 50 oM™ AucTHIIMpOBaHHON BoAbl ¥ 0,5 cM™ KOHLEHTPH-
pOBaHHOE CepHON KHCIOTHE, H MEPEMCMHUBAIOT A0 PACTBOPeHAd. Pactmop
XPAHAT B TEMHOTE B CKIISHKE C ttpmep'roi npoGxoii He Gonee 2 neaens.

10.1.5 PactBop consHolt kucnorsl, 1 %-Huuik

5 eM® comaEON KHCIOTH CMEWHBAKT ¢ 200 oM OUCTHATMPOBAHHOH BO-
ael. Acnone3yloT Ang OYHCTKH GHIGTPOR,

10.2 IIpuroTOBJCHA® rPAIYHPOBOUHEIX PACTBOPOB

I'panyrpoBOYHNE PACTBOPH IOTOBAT M3 ¢TaEaapTHoro obpasma (I'CO) ¢
MaccoBOH KOHNEHTpanHeH xenesza 1,00 MI/on’. BekpriBaroT aMoyny ¥ ee
COAEPXKRMOE NSPEHOCAT B CYXyW amcTyie mpobupky, Jlni npuroroBaeHus

IpanyspoBOYHOTO pacTRopa N2 1 oTOHpaloT 5 cm” ofpaina ¢ IOMOmER

8
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YHCTOH CyXxOH DTHIETKH ¢ OJHOH OTMETKOMH nmc‘muocnm S5em’m [IepPeHO~
CAT B MEpHYO Konby BMecTHMOCTRIO 100 o’ HobGasnator 1,0 o’ KOHLIEH-
TPHPOBAHHOM CONAHON KHCIOTH, ZOBOAAT 00BEM B KON0e 0 METKH TACTHI-
aupoBanHoit Bono# ¥ mepemermuBaloT. MaccoBas KOHHEHTpaNHA Xkeae3a B
rpajyHpOBOTHOM pacTeope Ne 1 ooc‘rasm‘ 50 /oM’ {ecnu XoHNEHTPALMA
xeneza B 'CO He pasHa Touxo 1,00 ur/cu PECCUUTHBAIOT MACCOBYRD KOH-
OCHTPaNMIO Xe/e3a B rpaayApoOBOYHOM pacTBope Ne 1 8 COOTBETCTBHH ¢
KOHOCHTpalHAel KOHKpeTHoro obpasua). PacTBOp XpaHAT B IIOTHO 2aKpHI-
1ol CKIMHEKe B XONoAuNbHuKe He Goee 3 mec.

Jind npuroToBNeHHR rpajyMpoBOYHOro pacTsopa Ne 2 muneTKoi ¢ ogHol
oTMeTKOl oTOuparoT 10 o™’ rpaxydpoBOTHOTO pacTeopa Ne 1, moMemawT
€ro B MepHYI0 Kou0y BMecTuMocTio 100 ¢cM” B JOBOAAT B0 METKE AMCTHA-
nupoBanHait Bopoi. Maccoran muncmpa.nun Wenesa B TPATYHPOBOTHOM
pactagpe Ne 2 cocraext 5,00 Mr/aMc. PacTBop Xpausat He Gonee 10 aueft.

10.3 ¥cTanoBneHAe rpajyHpoBOIHLX 3aBRCRMOCT I

10.3.1 Yc‘raﬂonnenne TPaXyHPOROYHBX 3aBHACHMOCTEN B AHamaszoHe OT
0,02 Mr/mn’ o 1,00 Mr/ms’

HAng  HpHroTosiacHHA OOpa’smoR JMA TPafyMpoBKH B MEPHEIC KONOH
BMECTHMOCTEIO 50 CM™ IpajyHpoBaHBHEMH OHNETKAMHA BEMECTHMOCTHIO 1; 2
u 10 cm’ BHOCAT 0; 0.2; 0,5; 1,0; 2,0; 4,0;6,0; 10,0 om® TPaXyYWPOBOYROTO
pacTBopa Ne 2 ¢ MaccoBO¥ KOHUeaTpanael xenesa 5,00 urf,nua, nobasinn-
ot o 1 cm’ KOHUCHTPUPOBAaHHOH CONgHOMH KUCNOTH, AOBORAT o0BEM pac-
TBOPOR JI0 METOK AWCTHIUIAPOBAHHON BOJAOH M TIIATEELRO MEPCMEIIHBAIOT.
MaccoBEIe KOHLGHTPALMH Kelle3a b ROMYYeRHHX ofpadiiax paBHEI coo'n;e'r-
cTeedso 0; 0,020; 0,050; 0,100; 0,200; 0,400; 0,600; 1,00 Mr/nu Hanee
BHOOMRAIOT O0paboTKy monyueHHBIX 00Opa3NoB, Kax onucame B 1.1 - 11.3,
OnTHYECKYIO NIIOTHOCTE H3MEPAIOT B KIOBETAX ¢ TOMUIHHOM MOTNOUIAIONIero
CJiof 5 CM OTHOCHTENLHO AHCTHIUIMPOBAHHOH BOZbl. ONTHYECKYIO ILIOT-
HOCTH XOJIOCTOrO ONBITA BRYHTAOT U3 ONTHYECKO} NMIOTHOCTH obpasmoR,
CoAepXalluX PACTROP Kelesa.

['panyHpoBodHEEe 3aBUCUMOCTH ONTHYECKOH TUIOTHOCTH OOpasliOB OT
MaccoBOH KOHLCHTPALHH JXeie32 PACCIATHBAIT MCTOAOM EaHMEHBITEX
KBaJpaToB.
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I'pagyupoBounLie SaBHCHMOCTH YCTAHABJIHBAIOT OAUH Pa3 B IOX, A TAKKE
npn 3aMene M3MEPHUTEEHOTO npubopa.

10.3.2 Ycranosnensze Tmyﬂponomux 33aBECHMOCTEH B AHanasoHe 0T
1,00 sr/mm’ 110 4,00 Mr/mu

Jina HpUroTOBNEHHS O06p2IN0B AN% rpagyupoBkM B MEPHHE KonGsl
BMeCTHMOCTEIO 50 cM™ rpagydpoBaHHOH NHNETKOH BMECTHMOCTBIO 5 cM
procar 0; 1,0; 1,5; 2,0;2,5; 3,0;4,0 o’ TPaAyEPOROYHOrC pacTBopa Ne 1 ¢
MACCOBOY KOHIGHTpauueh xeneza 50,0 mr/amM”,
pobasnmor mo 1 cM3 KOHOCHTPUPOBAHHOE CONAHON KMCIOTH, HOBOIAT
o0bEM pacTROPOB AO METOK OMCTH/UIMPOBAHHON BOZOH M TLIATEIBHO me-
peMemnBaoT. MaccoBne KOHLIEHTPALMH XKejle3a B HONYYCHHBIX ofpasuax
paBHHI cooTBeTcTBeHHO (; 1,00; 1,50; 2,00; 2,50; 3,00; 4,00 Mrf;(us. Hanee
BWOONHAIT  o06paboTKy moaydeHHERX 00pasuoB, xak onucaro B 11.1 -
11.3. OnTHYecKYi¢ NIOTHOCThL W3MEpPZI0OT B KIOBETaX ¢ TONUIUHOM IOTJIC-
I2IOIIEro 108 2 CM OTEOCHTENBHO AMCTAIIHPOBARHOMN BOAH. OTITHYECKYIO
IUIOTHOCTh XONIOCTOr0 ONEITA BHYHTAKT H3 ONTHYECKOM IUIOTHOCTH ofpas-
HOB, COAEPKAIUX PACTBOP Keaesa.

I'pagynpoBOTHbEEe 32BHCHMOCTH ONTHHECKOH TUIQTHOCTE 00pajsmoB oOT
MaCCOBOH KOHIICHTPaUMH JK€Jie3a  PacCUYHTHBAIT METOAOM HAAMEHBILHX
KBafipaToB.

I'pagyHpoBOYHEIE 32BHCHMOCTH YCTaHABIHBAIOT OAHH pa3 B IO/, a Tak-
3e IpH 3aMeHe u3MepHTensHOro npubopa,

10.4. Konrpoas craGassA0CTH rpaAyHpOBOYHOl XAPAKTEPHCTAKH

10.4.1 Kontpons ¢cTabMNbHOCTH IPajyMpPOBOYHONA XapaKTEPHCTHKH fIpo-
BORST HPH HCHONA3OBAHHK HOBEIX ITAPTHH PEaKTHBOB, HO HE pexke OAHOIO
pasa B KBapTayl. CpeAcTBaMH KOHTPOILY ABJIAIOTCA 0OpasmEsl, MCHOML3YyCMEIE
A1 YCTAHOBICHHS IPaAyHPOBOYHHX 2aBUcHMoOcTel mo 10.3 (ve Menee 3
o0pasnor). Jonyckaercs NpOBOAHTH KOHTPOJb CTADANBHOCTH OAHOM Ipa-
AYHPOBOYHON! 3aBHCHMOCTH, €CIH APYTHE 3aBHCHMOCTH HE HCIIONB3YIOTCS
IUiA pacyeTa pe3y/IbTaToB aHaNA3a Hpod BOIEL.

T'pagynpoBodHAad XapaKTEpHMCTHKA CUMTAETCA CTAOHIGHON IPH BHLINOJN-
HCHHH CICNYIOWHRX YCIOBHIA:

10
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| X-C | <o, ()

rie X - pe3yNbTAT KOHTPOJBHOTO M3MEPEHUA MACCOBOX KOHUCHTPALKA
xejresa B obpasne, Mr/nus;
C - HpHNHCARHOE 3HAYCHAE MACCOBOI KOHIIEHTPANUH XKeNela B
obpasue, MI/M
OR - IOKA3aTENh BOCHPOUIBOMHMOCTH UK KOKIeHTpaugBH C, mr/m’
{Tabmuma 1).

Ecne ycnosHe ¢cTaGHILHOCTH HE BBEITONHACTCA ANA OAHOro obpasns ana
rpaay#poBKH, HCOOXOKAMO BIIOJHHTH IOBTOPHOEC HIMEPEHHE 3TOro olpas-
02 JUIX HCKIIOYEHHA Pe3yN6TaTa, colepXkamero rpybyw norpemuocth, IIpu
HOBTOPHOM HERBEITIOIHCHAK YCIOBHASA, BHIACHAIOT TPUTUHE! HECTAGUNBHOCTH,
YCTPaHAIOT HX H IOBTOPAIOT W3MepeHHe ¢ MCHNOAb3OBaHHEM APYrux obpas-
OB, NpeAYCMOTPEHHEIX MeTORAKOH, EChi rpasyaporounas XapakrepRCTH-
K2 BHOBb He Gyfer yaoBIeTBOPATH ycnopHio (1), yCTAHABIMBAIOT HOBYIO
rP2AyHPOBOYHYIO 3aBACHEMOCTD.,

10.4.2 TIpu BeIDONHEHEH ycqoBHS (1) yIUTHBAIOT 3HAaK PAIHOCTH MEXAY
M3MEPCHHBIMH A TIPHITHCAHRKMH 3HAaUCHUAMHE MacCOBOH KOHICHTPALHM XKe-
nesa B ofpasuax. Ita pazHOCTs KOAXHA HMETH KakK NOJOXHTEIBHOS, TAK H
OTpHIATENEHOS 3HAYCHME, €CNM XKE BCe 3HAUEHUA WMEKOT OAMH 3HAK, 3TC
FOBOPHT © HaNHYHU CHCTEMaTHYECKOro OTKNOHEHMA. B TakoM ciydae Tpe-
GyeTca YCTAHOBHTS HOBYIO TPAXYMPOROSHYIO 3RBHCUMOCTE.

11 Brinojinende a3mMepenni

11.1 Bunosresne HamepeRull ¢ palpymenmem oprasuseckol
MATPAOLI KHNS9eHHeM

OtlupaloT nEoeTkoit 50 oM’ 3JAKOHCCPBHPOBAHHOH AHAIH3HPYEMOH BOJH
(dunerpara npw onpexencHuE Kene3a ofero pacTEOPEHHOro U TIIRTENEHO
TrepeMenTanHolf HeduasTposaHHOR npoOsl Opu OmpexeNeHAR Keie3a Balo-
BOT'0) H [IOMELIAIOT €¢ B KOHUYECKYIO HIIH ILTOCKOJOHHYIO KONGY BMECTHMO-
cree 100 cus, nobaensior 1 cM° pacTBOpa THAPOXJAOPHAA THAPOKCHIAMHHA
H KHIGITAT 15-20 MHH U1 Depex0ia BCeX COCAHHCHUH XKelesa B HOHHOE CO-
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croanae. O6veM npoOBl MOCHe KHNAUCEHA HE IOOKCH OPeBHINATE 25 cM3,
B NPOTHBHOM CIYyu2e NPOXONKAIOT KUNAYEHHE N0 ACCTHXEHHA ITOro 065e-
ma. Ilocne oxnaxpeHns NoGaRIAI0T KOHUSHTPAPOBAHHEIN pacTBOP aMMH2aKa
so pH oxon0 4 Do yaueepcansHON AHAMKATOPHOH GyMare, IepeHoCAT mpo-
6y B MepHyI0 KON0y BMeCTHMOCTEIO 50 oM, NPHAIHBAIOT 3 oM Bydepnoro
pacTBopa, 1 on’ pactBopa 1,10-heHaBTpONVRA H AOBOXAT OOGBEM pPacTBO-
pa OO0 MeTKH Ha Konbe. 1 kaxpoif mpoOH BEIMONHAIOT JBa NapaJLIeNBHEIX
HIMEPEHHA.

Ecnu pns aHanusa 6pand HeduabTpopauHyo npoby, To NpR mepexoce B
MepHYI konby ee QUARTpy1oT uGepes GyMaxunlt GHRLTP, npeaBapuTesnb-
HO NpoMHTHI 20-25 e’ 1 %-noro pacTBoOpa COJIAHOH KHCIIOTH.

OnsospeMeHHO ¢ cepHell aHanM3upyeMEIX Npod BROOIHAIOT o6paGorky
JABYX XOJIOCTHX HpoG, ucoonszys 50 om’ JHCTHJLTHPOBGHHONH BOAKl C no-
Gaskoit 1 cM” KOBLC¢HTPHPOBARHOI CONAHON KHCNOTHL.

Yepes 20 MHE HAMEPAIOT ONTHYECKYIO MNOTHOCTH XONOCTHX M aHANHIU-
PYEMHEIX Opo6 IO OTHOIICHHIO K ANCTHILTHPOBAHHON Boge Ha cnekTpodo-
TOMETPE HIH (OTOMETPE ¢ HENPEPHBHON pa3BEpPTKOH CHCKTpa NpPH AAMHE
sonul 510 HM (Ha doTomerpe, cHaGxeHHOM cBeTodunsTpamy - npu 490
HM) B KIOB€T€ ¢ TORIIMHON MOraomaioliero c1oqa 5 miH 2 ¢M B 3aBHCHMOCTH
OT HATCHCHBHOCTH OKPAacKd NPOOEIL.

Ecna onTRYecKad WNOTHOCT Npolbl BHINe TakoBOR Ana mocnenHelt rouxn
rpanyHpoBouHoll 3aBucumocTy (4 umm:'), NOBTOPAIOT HU3MEPEHUE C MEHb~
mei aMMKROTOH aHann3upyemMoii Boast. O0neM anEkBoTH (0T 1 K0 25 cu3)
BRIOApPAIOT TakAM o0Gpazom, 9To0R KOHUCHTpaLdA Xeile3a B pazbaBneHHoH
npofe HaXONHNTACh B AHana3ioHe oT 1 xo 4 ur‘fnus. K anmksore nobasmaror
Heo0X0AMMOE KOAHYSCTRO COJITHON KHCIOTH ¢ TAKHM PacdcToOM, 9TO0H ec
KOHUEHTPALHA COOTBETCTROBANA kOHIEHTPAlU4 B RCXOAHOK mpole, H ZoBO-
AST 00bCM BIHKBOTE B MEPHOH Konbe NACTHANApPOEARHOM ROZOH Jo 50 e,

11.2 Bunonnegre H3MepeHuii ¢ PA3pyLlieHHCM OPraguuecKoi
MATPpHIOB NpPpOKAJHBAHHEM

O16apawT e 50 oM’ 3aKOHCEPBHPOBaHHON aHATH3HpYeMol BoAH (HIH
MeHsIIHA o0BeM, ecaM KOHOGHTPALHA Xelec3a B Mpobe mnpessimraer
5 MF/,ILMS), moMemaior B ABe ($apdopoBHE JAUIKK K BHIIADHBAOT HA
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kanawel sogsnol Gade, Yallky ¢ CyXEM OCTATKOM NMOMEIIAIOT B Mydens-
HyIO Oeds M IpoKandBaioT Nps Temmepatype ot 400 °C xo 450 °C B Te-
geHune 2 4. K npokaneHRoMY OCTarky Ao0aBnsoT nunmerkol 2 om’ pacraopa
confHoM KACHOTH 1:1, cMaduHBas MM CTeHKH YAaIKY, H OCTaBIAKT Ha 10
MUH, NepHOAMuYeckH nepeMeirnnas. Jlo6asngioT 10 om® IRCTHIUIHPOBAHHOR
BOZH, NCPEMELIHBAIOT W KOJNUYECTBEHHO NMEPEeHOCAT IPoGk B MEpHEIE
xonbs BMecTAMOCTBIO 50 cM> 9epe3s BOPOHKY ¢ OyMakHuM (HNLTpoM,
OpeABapHTENHRO TPOMEITHM 20-25 oM’ 1 %-Horo PacTBOpa CONARON KH-
cnotel, Yamky M GHILTP APOMEIBAOT ABAXKAH MO 5 ¢M~ ARCTHILIHPOBARHOM
BOJAL, HOMEIKAA HPOMBIBHEIC BOAKI B TC XK€ xonﬁu

K nory4ernum pacteopaM pobasnaior mo 1 o’ PacTBOPa rAAPOXAOPHAL
THAPOKCHIAMENA, NEPEMENTHBAIOT ¥ JOORIAIOT XOHNEHTPRPOBaHHRI pac-
TBOp aMMuaka a0 pH okono 4 no yHuBepcancHON HEAUKaTOpHOH! GyMare.
Npwisaior 3 oM Gydepuoro pacreopa, 1 o’ pactBopa 1,10-
denaHtponnna, xosonaT o6beM pacrsopos mo S0 o’ n yepes 20 MUH BHI-
DONHAKT A3MEpPEHHE ONTHYECKONX MIOTHOCTH, kak onmcano s 11.1.
OnHOBpEMEHHO ¢ cepHeH aRanusApyeMBiX Hpo6 BHNONHAKT ofpaborky
OBYX XOJOCTHIX Npob, ucmonszys S50 oM’ MUECTHIUIHPOBAHHOR BOAH C JO-
asxo#t 1 oM’ KOHIIEHTPUPOBaHHOMH CONAHON XUCHOTHI.

11.3 BuinoaHenHe H3MepeHHil ¢ palpymedMeM oprannyeckoii
MaTpunbl Y®-ofaydexnmeM

Ana paspylleRHs opranudeckolf marpuust Yd-o6nyuenuem no 50 en’
3AKOHCCPBHPORAHHON OTHMILTpOBAHRON aHam@iupyemod BoAW (JUIS BEI-
fIOTHEHKA K3IMEPEHHH COACPKAHHA BalOBOTO 3kele3a HCNONb30BATh HaH-
HEUH COCOG He peKOMEHAYeTca) HIH MEHBIINE AMHKROTH, XOBEACHHEIE RO
50 om® JACTHAIMPOBaBHOll BozoH, BHOCAT B AB¢ KBapUeBLle NpoOUHpKH,
AobasnsioT B Kaxayo o 0,5 oM’ pacTeopa nepcyabQara kanud, noMema-
IOT Ipo6H B YCTpoicTBO ana o6paborku upob Boam V@-ob6nyuennem u 06-
ayqaoT 25-30 MuH.

[Tocne oGnydenus nONHOCTHIO nepenocn npobel B konuqecxue HITH
TLNOCKOIORHBIE KOJGE BMECTHMOCTEIO 100 o, gobasnmor 1 eM’ pacTsopa
THAPOXNOPHAA THEPOKCHIAMHHA M NMEPeMEITNBRIOT. 3aTeM Z06aBnNt0T KOH-
LeHTPHPORAHHEIK pacTBOp aMMuaka 10 pH okono 4 no yHurepcansHolt
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UHARKATOPHOH GymMare, npuansaoT 3 o’ Gydeproro pacteopa, BpeaBapy-
TEABHO OMNONOCHYB MM KBapuesyio npobupky, | cM™ pacrropa 1,10-
desarTpONKHa H Yepes 20 MUE BRINOIHAIOT A3MEPEHHE onTRIEcKoH NNOT-
HOCTH, KaK onucaHo B 11.1.

OnnoBpeMenHo ¢ cepuelt aHamusupyeMux mpo6 Bemonssmor ofpaboTRy
JABYX XOJNIOCTHX npo6, ucmonssyd 50 o’ AMCTH/UIHPOBAHHON BOAKM C [0~
6askoti 1 oM’ KOHUCHTPHAPOBAHHOMN CONSHON KHCIOTH.

11.4 Ycrpanenne MelIaINEX BAHABNK

BunmonHeHHi0 A3MEpEeHHH MemaloT CHJIbHHE OKHACIHHTENH, NDHAHWAKL,
HATPUTH, HONHPOCHAT, UMHK NPH KOHOCHTpAnHAX B 10 u 6onee pas mpe-
BHIIAIOIIEX COACPXKAHUE XKelle3a, K00ANLT H Meb B KOKUCHTPALHAX CERIUTE
5 MI‘/}.IMS, HHMKENE - CBBNE 2 ur/nu3 (9T0 MANOBEPOATHO ANA HOBEPXHOCT-
HBEIX BOZ CYHIH), B3BCINCHHEC X OKPANICHHNE BeIecTBa.

Menraromee paUgHRe OKMcnATENcH, IMRAMIOB, HUTPATOR H Hoaupocda-
TOB YCTPaHACTCA NpH BRIONHEHHH ONEpaltMii, NPEeRYCMOTPEHHEIX B XOUC
afanm3a (kunsiuenye npodH ¢ xucxorolf, fobGasneHne WIOHTKA THAPOKCH-
naMuHa), Meramnos - nobarneAnem m3GHTKA 1,10-penanTponara, IIpn xu-
nAYeHUH NpoGH NPOHCXOAAT TAKKE paspylueHne MHHEPATLREIX M OpPFaHU-~
YECKHX KOMITIGKCOB jKenesa.

Tlpu aHann3e CHAGHO OKPAUICHEHIX NpcO HIH npol, copepxamux Golb-
IIME KOMUICCTBE OPraHATECKHX Rel{ecTB, KHIAYeHHE ¢ KUCIOTOH He heerna
ofecneyHRaeT MONHOTY paspylUeHHA KOMIUIEKCOB eneda. B stoM ciaydae
IPOROIAT paspyLICHHE OPraHMYecKod MaTpHOH Npolsl ¢ nomMomsio Y@-
obmyueHns (cM. 11.3) unu npoxanmpanus (cM.11.2). Iocneanuit cnocoG
OPEATIGUTATENCH MIPH aHANN3E 3arPA3HEHHBX DOBEPXHOCTHEIX HIIH CTOYHEIX
soa. Ecin mpoba nocne repMuyeckoii obpaGorkn wiu Y@-ofayuyenus (ao
pobasnenns 1,10-denanTpommnal!l) mmMeer OKpacky HIH oONalecHHpYeT,
chenyer yuecrh coOCTBEHHOE [orMOmMeEAe NpoOH. JJIA S5TOrc IpoBOOAT
araroTAYHyIo 00paboTky TpeThedl aNMKBOTH MPoOH, 32 HCKIIOTEHHEM AO-
Gapnenna pactsopa 1,10-pcHAHTPONHHA, MIMEPAIOT €€ ONTHYECKYIO NAOT-
HOCTB H BRIYHTAIOT €€ H3 ONTHYECKON TIOTHOCTH mpod, B KOTOpHe JofaB-
neH 1,10-theHaHTpONHA,
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Memzaiomee BIMAHHE BI3BSWICHHHX W KOJIOHGHHX BEIICCTB YCTpaHd-
0T QHIETPOBaHHEM OPOOH.

12 Buraucienne g ofopmicaHe pe3yabTATOB HiMepenul

12.1 o cooTBeTCTRYIOMEH IpagyHpPOBOMHOK 3aBUCHMOCTA HAXONAT MAC-
COBYR0 KORNCHTDANHIO HOHOB KENe3a, OTBEHAIOMYI0 MONYICRROMY 3Haune-
HAIO OMTAYCCKON MIOTHOCTH,

MaccoByi0 KOHUSHTpaNHIC Eene3a ofero WIK Xeae3a Balosoroe X,
Mr/an’, B aHAU3APYCeMOlt Bode PaCCUMTRIBAIOT MO dopmysne

_C-50-1,02 @)

b4
v

rae C - MaccoBas KOHUCHTPANHA HOHOB JKeNe3a, HAKNCAHAN 10
I'PaAYMPORBOYHOM 3aBMCHMOCTH, M/
V - o6bEM anuKBOTH NPOGKI, B3ATEIH UTA BHIDONHEHUA H3MepeHH, cu”';
1,02 - x03hduOMenT, YudTHBAOMU pasdapleHue IpoGH Opy
KOHCepBauyH.

12.2 MaccoBy:0 KOHLUEHTPALHIO BIBEMEHHHX (JOPM XKejle3a pacCUuTHBA~
IOT N0 Pa3’HOCTH MEXy MAccoBOii KOHUEHTpandel xeaeda o6UIEro pacTeo-
PEHHOTOC H Xee3a BanoBoro.

12.3 Pe3ynsTar M3MEepeHAR MacCOBOH KOHUEHTPALHH XKee3a B JOKyMEH-
Tax, NpeAYCMaTPpUBAICIIUX €0 HCOONb30BAaHAE, IPEACTABAAIOT B BAAE:

X+ A, uripd® (P =095), 3

TAe X - cpeiiee apH(MEeTRIECKOS 3HATCHHE ABYX PEIyNbTATOR, PA3HOCTH
MeXIy KOTOPHIMH He HpEBEINaeT IIpefela NOBTOPAEMOCTH 1 (2,77
6,). 38avCHEA ¢, MpABexeHK B TaOnune 1. [IpE npepHIeHny npene-
Jig TIOBTOPAEMOCTA CIexyeT HOCTYNAaTh B COOTBETCTRER € 13.2 ;
+ A - rpaEMIB XapakTepHCTHKM HOrpemHOCTH M3MepeHda JaHHoM
MaccoBoll KOHNEHTpAuKu xesesa ofiuero, Mr/ o’ {Ta6muna 1),

15
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YHCICHHAIE 3HAYEHHUA DE3YNETATA M3MEPEHHS NOMXKHEK OK2HIHPATLCA
umihpoif Toro ke paspsaa, IT0 U 3HAMEHAN XapaKTepHCTHKH IOrPEIlHOCTH.

12.4 HonycTiMo ITpeacTaBNaATh Pe3yIbTaT B BHAS
X+ Ay (P=0,95) Bpu youoBEE A< A, @

rae + A;—rpaBAOB XapaKTEPUCTEK MOTPEMHOCTH PE3YNLTATOR U3MEpeHni,
YCTAHOBNEHHBE NPE peandsaliid MeTonMsu B naopatopud K
ofecnicyupacMbie KOHTPONEM CTAGMILEOCTH Pe3yNLTATOB H3Me-
peuuii, Mr/m

ITpumeyauue - JomycTUMO XaDAKTEPHCTHKY TOIPEIHOCTH PE3Y/ETATOB MIMeE-
peHn#t [IpH BHEAPEHMH METOXHKE B TA0OPATOpHH YCTAHABIHBATE H2 OCHOBE BLIpaMKe-
Bua A= 0,84'A ¢ nocneRyoNIHM YTOUHERNEM 110 Mepe HAKOILICHIA MHGOPManuH B
npofiecce KOHTPONA CTACHIBHOCTA PeSyALTATOR W3IMEPeHHH.

12.5 PesynbTarsl AaMepeHHs O(OPMAAIOT HPOTOKONOM MIH 3a8NHCHIO B
XKypRane, o $popmaM, NpaBeNeHHEM B PyKoBoacTBe w0 KavecTBy nabopa-
TOPHH.

13 KonTpoas Ka4ecTBa Pe3yALTATOB H3MepPeHMH ODH pealH3AMHH
METOANKA B JalopaTopHu

13.1 O6mme monoxeaHsa

13.1.1 KorTpony xavecrTBa pe3ynbTaTOB H3MepeRHH NpPH peanHlzanau Me-
TOMUKHA B 1aBopaTopuy HpeAycMATpHBALT:

- ONEepaTHBHBIN KOHTPOJIL MCIIQIIHHTENEM NPOUEAYPEl BRIMOIHEHHAL H3-
MepeHnlt (Ha OCHOBE OLEHKH OBTOPAEMOCTH, IMOTPEINHOCTH MPH peaiuia-
HHH OTASILHO B3ATOH KOHTPONBLROH NPONEAypH);

- KOHTPONS cTaCHNEHOCTH pesyibTaTOR HiMepeHAd (Ha OCHORE KONTpO-
58 ¢rabuAbHOCTH CPEAHEKBANPATHICCKOTO OTKJIOHMEHHA HOBTOPAEMOCTH,
CpeIHEKBAIPATAYECKOr0 OTKIOHEHAA RHyTpunaboparopHolf Npenu3AOHHO-
CTH, TIOrPelHOCTH ).

16
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13.1.2 MepuoaRINOCCTH CHEPATHBHOTC KORTPOIL ¥ NPOLULAYPH KOHTPONS
CTAGHILHOOTH PE3yNLTATOB BHINOTHEHHA H3IMCpEHMI! pernaMeHTHPYT B
PykoBoxCTBE IO Xa4ecTRY N1aGOpaTopHu.

13.2 AJIropATM ONIePATHBHOFO KOHTPOIY HOBTOPSEMOCTH

13.2.1 KOHTpOonb NOBTOPACMOCTH OCYINECTRIAKT A KAaMAOIr0 A3 pe-
3YABTATOR H3MepeHHl, NONYICHHKX B COOTBEICTBUE ¢ MeToAukoi, Jma
3TOT0 OTOGPaHHY0 Npoly BOABI AENAT HA ABE YACTH, ! BRENOJIHAIOT HIMEpE-
HH#A B COOTRETCTBUHM ¢ pasgenoM 11.

13.2.2 Pe3yneTaT KORTPONEHO#R Nponeaypal Iy, ur/,u,ua, pPacCIUTHIBAIOT
o opmyne

= | Xi-Xg|, o)

rae Xj B X peayAnTaThl MiMepeHwH Maccopoll KORIEHTPAHR XKexesa B
npobe BOOH, M/

13.2.3 [Ipeaen moBTOPAEMOCTH I, Mr!nus, PacCYNTHBAKT N0 GopMyne
= 2,77 6¢, ©
rae  ©; - MOKa3aTeNs NOBTOPACMOCTH , Mr/pn” (rabrana 1),

13.2.4 Pe3ynvTat KORTPOALHOH DPONEAYPH AOKEH YACBIETBOPATL YCAO-
BHIO

re<ty. (7)

13.2.5 Ilpu BecoOmoacHRY yCnoBHA (7 ) BHIMOABAIOT CLIe ABA HIMEPEeHA
¥ CPaBRUBAIOT PA3HUILY MEXAY MAKCUMANEHHIM H MUHMMAIBASIM Pe3yNbTa-
TS8MH C HOPMAaTHBOM KOHTpOMIA paBHEM 3,6'6; . B ciyvae nosTopHoro mpe-
BHIICHAX [IPERea [OBTOPACMOCTH, NOCTYHAIOT B COOTBETCTBUH ¢ Pa3fAenoM
STOCT P ACO 5725-6.

17



PJI 52.24.358-2006

13.3 AsnropaTM ONEepaRTHBHOIC KOHTPOJN NPONEAYPH! BLINOAHEHHN
MIMepeHAil ¢ HCH0A530BaAHNEM MeTOAS A00aBOK

13.3.1 KoHTponohb HCHONHUTENEM NPOLEAYPH BHRIMONHEHHS HiMepeHuH
IIPOBOAAT MyTeM CPAaBHEHMA pPeIYABTATOB OTHAENBHO B3ATON KOHTPONLHOH
nponexyps Ky ¢ HopMaTruBoM KoHTpons K.

13.3.2 PeayneTaT KOHTpONbHO npouenypH Ky, Mr/nu PaccYHTHBAOT IO

dopmyne
K= | ¥~ x-C}, ®

TZ€ X' — PelynLTaT KOHTPONEHOIO M3IMEPEHUs MACCOROM KOHIEHTpAIMM
xxenesa B paboueli apobe ¢ n3secTHoi nobanxoil, Mr/.mug'

X — pesymerar KOHTPOJNBLHOIO nsmepenux MAcCOBOH KOHUEHTPAaOHH
wenesa B pafodes npobe, MF/JIM ;
C - menuuuua RoOaBKH, MI/AM ™.

13.3.3 HopMaThB KoHTpOIsd norpemuoctH K, MI/EM’, PACCHETHIBAIOT 110
tdopmyne

K= J@, 7 +@a.0%, ®

rae Agpx - 3HAYCHHA XapAKTEPHCTHUKH IOTPEHIHOCTH pe3yNbTaTob H3Mepe-
HuH# YCTAHORJIOHHEE TIPH PEATH3aNHA MeTOAUKHA B NaG0paTopHuH,
coo'rne'rc-myxomne MaccoOBOW KOHIEHTpalMH Xxele3a B npofe ¢
noGaBKoH, MI/aM’;

Apy - 3HaYECHAA XapaKTEPHCTHKK HOTPEMEGCTH Pe3yjJbTarol R3Mepe-
HHH, YyCTAHOBNIEHHEE B 1a60paTOPHHE DPH pealH3all#A MEeTOXHAKH,
coone’rcrnyromne MaccoROM KOHIEHTpPAIMM Xene3a B pabouei
mpobe, M/,

Npumeyanze — JlomycTHMO NG pacueTa HOPMATHBA KOHTPONA HCNONL30BATh
3HAYGHAS XBPAKTEPRCTHK NIOTPEITHOCTH, NOTYHCHHEIC PAcIETHRIM ITyTeM N0 GopMynan
AL 0844, u A, =0844,

18
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13.3.4 Ecnu pesynsTaT XOHTPORERHOH RPOLSAYPH YAOBIETAOPAST YCNO-
BHIO

| K< K, (10)

NpOoLeAYPY aHAIA3A NPHIAHAIOT YAOBIETBOPATENLHON.

IMpu nermnmonneEun ycioBug (10) KOHTPONBHYK: NPOHEOYpPY {IOBTO-
pAioT. [Ip# MOBTOpHOM HEBHUIORHEHHH ycnosdf (10), BBIACHKIOT NPHYAHE,
TMPUBOAAIINE K HCY[ORJCTBOPHTCILHEIM pe3yNnbTaTaM, H NPHAHMAIOT MEPH
IO ¥X YCTPAHEHHIO.

14 Iponepxa NPHEMIGMOCTH PEIYJIbTATOB, HOJY4eHHBIX 8 YCNOBHAX
BOCRKPOH3IBOOAHMOCTH

PacxoxieHMe MeXXy pe3yAbTaTAMH H3MepeHHH, MOAYICHHEIMH B ABYX
nabopaTOpHAX, He ZOAKHO NPEeBHILATL MpefeNa BOCMPOH3BOAEMOCTE R.
IIp# BHIIORHEHUH DTOTO YCIOBHS MpUEeMIeMHl 062 pe3yasTaTa H3MEPEHREH M
B KAYECTRE OKOHUATEIBHOrO MOXET GRTE UCIIONL30BAHO MX 00mee cpeace
3HaYeHHE, 3HAUEHRE NPeAesa BOCIPOU3BONUMOCTH PACCIBTHIBAIOT O (Gop-
Myne

R=2,77og. (11)
IIpy npeBEIIUEHEY OPESACHI BOCHPOU3ROAHMOCTHE MOTYT OBITh HCHONB30-
BaHbl METOMBl ONEHKH IPHEMJIEMOCTH PE3yNLTATOB H3MEPEeHHRA COrnacHo

pasaena 5 TOCT P HCO 5725 — 6 unn MU 2881.

TNpumeuanue — JIPOBCPKa NPHEMIEMOCTH NPOBOAKTCH TIPH HEOOXOAUMOCTH CpaB-
HEHUS Pe3yNETATOB H3MEPEHuH, ONYUeHHbLX IBYMA Ja00paTopHIMIL,

19



Denepannhag caysba Mo rIAPOMETCOPONIOFHE ¥ MOHUTOPHETY
OKpyxaronielf cpeasl

TOCYAAPCTBEHHOE YUPEXAEHHAE «THAPOXUMHAYECKHA HHCTH-
TYT»

344090, . PocTos-na-oxy
np. Cravky, 198

Dakc: (8632) 22-44-70
Tenedon (8632) 22-66-68
E-mail ghi@aaanet.ru

CBHAETEJNLCTBO N 4.24-2006
00 aTTeCTALHM METOAHKA BRITOIHERAA H3MEPeHHH

Meromuka BLINONHCHHA HSMCPCHRE MQCC0o60# KONyenmpayuu _xcese3a obuiezo 6
sodax omomempuseckum memodom ¢ .1 0-penanmporunon.
paspaorannan I'Y «/yopoxussuuecrusi ungmumym» {IY [XH)
U PerIaMCHTHpOBaHHAR P 52.24. 358-2006
arrecropana B cooTseTcTBUY ¢ [OCT P 8.563-96 ¢ nameneriamm 2002 r.
ATTECTaltHA OCYIRECTBIICHA [10 PETYIILETATAM SKCHEPUMEHIMARLHLX UCCREO08AHUY
B pesyneraTe aTTECTANMM YCTAHORICHO, YTO METOAHKA COOTBETCTRYET NPEAB-
ABISEeMBIM k Heft MerponornaeckiM TpeGosaHHAM X obnajgacT CNEAYIOLIAMH OCHOB-
HEIMH METPONOTUYECKHMY XaDAKTePHCTHKAMH:

1 InanaszoH H3MEPACMBbIX KOHICHTPanuil, 3Ha9eHH nokasatesell ToOuHOCTH B ¢

COCTABNIAOIUX NpH AOBepHTEALHON BeposTHocTH P=0,95

ITokazarenk no- INokajaTenn TTokasareis Tlokasarems
Ananason BTOPAEMOCTH | BOCIIPOMIBOAM- | MPABHABHOCTH | TOYHOCTH
H3MepAEMBIX | {CpenHeksampa- | MocTH (cpemme- | (rpaHumercuc- | (rpammusl
MAacCoBRIX THYSCKOE KBRIPaTHYEOCKOE | TEMATHYECKOR | morpemmo-
KOHURHTpaImii OTKIICHEHKE OTKIIOHEHHE NOrPemHOCTH | CTH NPH Be-
XKesie3a od1e- | NOBTOPAEMOCTH) | BOCHPOHIBOLMM | Ipd BEPOSTHO- | POXTHOCTH
o G,, MI/IM’ OCTH) cr#t P=0,95) P=0,95)
X, /gy’ G, MI/IM’ £A,, Mr/me’ A, Mr/m’
Or 0,020 no 0,002 0,004 0,003 0,008
0,050 sxuvou.
Ca. 0,050 zo | 0,002+0,012-X | 0,001+0,056-X 0,031-X 0,003+0,12-X
1,000 ermoy.
Cs, 1,00 o 0,03 0,06+0,007-X | 0,02+0,011-X | 0,1340,016-X
4,00 Bmou.
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2. Anama3soH HM3MEpeHHMY, 3HAvEHHN
BOCIIPOM3BORKMOCTH NIPH AOBCPATENbHON BEpOATHOCTA P=0,95

NpeaeyioR  MOBTOPACMOCTH H

Huanazon IIpenen nosropsemocTy | IIpenen BOCHPOH3BOAUMOCTH
H3MEPACMEIX {AnA uByX peaynbTaToB | (3:HAYeHME JONMYCKACMOTO PAc-
MACCOBBIX KOHLEH- | Bapa/LIC/ILHLIX ONMpene- | XOKIEHUA MeXIy ABYMA pelyik-
Tpaluit xenesa JeHuit) TAaTaMH H3MepeHnil, MoTyYeHHbI-
obmero t, Mol MH B pasHsix afoparopusx, npu
X, mriap’ BeposTHOCTH P=0,95) R, Mr/am’
010,020 no 0,050
BKIIOY, 0,005 0,011
Cs. 0,050 o 1,000
BEIOY, 0,005+0,033-X 0,003+0,15-X
Cs. 1,00 10 4,00 0,08 0,16+0,019-X
BKIIOY.

2 Ilpu peanmzanyi METOIMKH b J1aGOPRTOPHN 06ECNCIHBAIOT:

- ONECPATHBHEN KOHTPON: HMCIONHUTENIEM NPONSAyps! BEUHIONACHMA A3MEpenMil
(Ha OCHOBE OLICHKH IOBTOPAEMOCTH, NOIPEIIHOCTH FIPH PCANHIANMY OTASIBHO B34~
TOH KOHTpPONKHOH OpOUeAYPHL);

~ KOHTPOJIE CTAOWIBHOCTY PE3y/IETATOR M3MEpeHKi (Ha OCHOBE KORTPOIA CTa-
GANBHOCTH CPEAHEKRANPATHYECKOTO OTKAOHEHHA MOBTOPACMOCTH, CPEIHCKBANPATH
YECKOro OTKIOHEHHS BHYTPUNabOpaTOpHOl NPeHM3HOHHOCTH, NOFPELIROCTH).

AJITOPHTM OHEPSTHBHOTO KOHTPONA HCHONHHTC/IEM MPOUCHAYPS! BbIIONHCHHS
u3MepeHuit ipueezieH B PI 52.24.358-2006.

FlephonMysoCTs ONepaTHBHOIO KOHTPONA H TIPOUEAYPH KOHTPOA CTabHIEROCTR
PE3YIETATOB BHINONHSHH NZMEPCHHN PELTAMEHTHPYIOT B PYKOBOACTBE IO KAYECTRY

nabopaTopuu.
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