PDenepanbHan cayxda No rHAPOMETEOPOJIOTHH
H MOHHTOPHHIY OKpy:Katouiei cpeanl (Pocruapomer)

P
PYKOBOASAIWUU JOKYMEHT 52.24. 522-
2009

MACCOBAS KOHLIEHTPAIIASI XPOMA

OBUIET'O B BOJAX. METO/JMKA BBITIOJIHEHUSA

U3MEPEHUU ®POTOMETPUUECKHUM METOJ0OM
C IMPEHNJIKAPBA3H/IOM

Pocros-Ha-/{oHY
2009


http://geobases.ru/rubric/%D0%B4%D1%81%D0%BA/0

P/l 52.24.522-2009

IlpeaucioBue

| PASBPABOTAH TocynapcTBeHHbIM yupexaeHHeM [ HApOXHUMHYECKUH
HHCTUTYT (I'Y ' XH)

2 PASPABOTUHMKMH JI.B. boesa, kana. xum. Hayk, M.A.Ps3aHuesa

3 COI'JIACOBAH ¢ I'Y HITO «Taitgyn» 10.12.2009 u YM3A Pocruapo-
meTa 18.12.2009

4 YTBEPXJIEH 3amectutenem Pykosoaurensa Pocruapomera 18.12.2009

5 ATTECTOBAH ['Y I' XH, ceugerenbcTBo 00 arrectauun Ne 176.24-
2009 ot 22.04.2009

6 JAPEIMCTPHPOBAH LMTP T'Y «HITO «Taii¢pyu» 3a HoOMepoM
P/l 52.24.522-2009 ot 28.12.2009

7 B3AMEH Metoauku BbINOJHEHUA H3IMEpeHUH «DOTOMETPHUECKOE
onpeneneHue cyMmMmapHoro coaepxxanua xpoma (1I1) u xpoma (VI) ¢ audenunn-
kapOaznaom» B PyKOBOACTBE MO XUMHYECKOMY aHAIW3y MNOBEPXHOCTHBIX BOJ
cyw, 'mapomereousnar. Jl., 1977, c. 183-186.

© 1Y [ XH, Pocruapomer, 2009

[



Pl 52.24.522-2009

Coaepxanue
1 OO0ACTD MPHMEHEHMS ....oevviniiieiieiieiieiieeiiiieeereeeeersaeseeranneeeestasssiesrnnsersnses ]
2 HOPMATHBHBIC COBITTKH ......cccvuneeiiitineeiineeeiitineeeeeeineessssnnneeeerennaesssnaenennenes 1
3 IlpunucaHHbi€ XapaKTEPUCTUKH MOTPEIIHOCTH U3MEPEHHUS.......uu..nneeene. 2
4 CpeicTBa M3MEPEHHH, BCTIOMOTaTENIbHbIC YCTPOMCTBA, PEAKTHBBI,
MATEPHAIIBL......eiiiiiieiniiiieeeettteaaeeereees st eeesseeatanseeesrsanseeesessnnsseannassernnnens 3
4.1 CpecTBa U3MEPEHHH, BCIOMOraTeJIbHbIE YyCTPOHUCTBA..................... 3
4.2 PEAKTUBDI M MATCPHATIDBL .......uuuuieieerieinssnnnnannnnnsesssssrnrraeeeeeeresnssmsannees D
3 METOH MBMEPEHMM .......uuvniieieeeeiiiiieeeeeeeeeeveeeeeee e eee s et barensaanaabeeeerrannannans S
6 TpeboBaHus 6e30MaCHOCTH, OXPaHbl OKPYXAIOLLEH CPEabI ...........c..ue...... 6
7 TpeOoBaHMS K KBATUDUKALIMNM OTIEPATOPOB....ceruvrreererreerannerrarreresaeneesansnnes 6
8 YCIIOBHSA BBIMTOJIHEHUA U3MEPEHMH ....evunnniiiriieiiieieeeiressseesivnaineseeeeeeeeessnnns .6
9 OTOOP M XPAHEHHE TIPODO .....unneeieiieeeeeeeiiiitieeeeieneareree s e e e e neeaennnnens 6
10 IToAroToBKa K BBIMOJHEHHUIO UIMEPEHHM ....ccvvvnrenniieeeieeeieeniieeereneeeeeeaeeens 7
10.1 IlpHroToBneHHE paCTBOPOB M PEAKTHUBOB.......cccuvrerierearernnneeennannens T
10.2 IlpHroroBsieHUE rpalyMPOBOYHBIX PACTBOPOB. ......uuvuerererererereeeeens .8
10.3 YcraHosneHHe rpagy MpOBOUYHBIX 3aBUCHMOCTEH ..........cccuuneeerennnee. 9
10.4 KoHTpoab cTaOMIBHOCTH rpaly MPOBOYHOM XapaKTEPHCTHKH..... 10
10.5 Iloarororka nocyasl 4jig onpeaeaeHus xpoma ooero .............. 11
| 1 BBINMOJHEHHE UBMEPEHHMM ..coouuvvvirieieeiiiiierieretnccesrvreeee e eeeevnasesene e e eeeans 11
| 1.1 BoinonHeHue U3MEpEHHH MaCCOBON KOHLIEHTPALIMM XpOMa
OOLIETO B BOJAHOM PACTBOPE. . vvvvrireeieirirrnreeeesressnsresesaessnsnensunseeners 11
11.2 BpinoJIHEHHUE H3MEPEHUH MACCOBOH KOHLIEHTpPALWK XpOMa
O0O1LEro € IKCTPAKLIHOHHBIM KOHLIEHTPUPOBAHHUEM.........c..ceveneenee. 12
11.3 YcTpaHeHHE MEIIAKOLIMX BITMSTHHHM .. ..occovvvieiieeeeneinienieinneeernannenns 12
12 Boiuucnenue u oGopmiieHUE pe3yJIbTATOB HBMEPEHHUH .............ccc.n..... 13
|3 KoHTpoJb KauecTBa pe3yJibTaTOB U3MEPEHHUM MNPH peau3aLru
METOUKH B JTAOOPATOPHHM. .....uvrrrreereieiriiireeieeeeeiirnnaeeseessaiirnreeseesasessnnsns 14
13.1 OOILLHME MOMOMKEHHSA .....eenrnineteiieiinerrieeeaeesereeseaeseesaassesnseeaaeanss. 14
13.2 AJNropurM onepaTUBHOrO KOHTPOJS NPOLIEAYPbI BBIMOJTHEHUA
U3MEPEHHUH C UCIIOJIB30BAHHEM METOHA J00ABOK..........cvvvevvnn...e 15
14 IlpoBepka npUeMIIEMOCTH pe3yabTaTOB, MOJYYEHHBIX B YCIOBHUAX
BOCIHIPOMU3BBOMMOCTH .....cuueiiiunniiineeuneeianneeerninseensseessnsesssnaesssnsrerssersannns 16

[ Ipunoxxkenue A (pexoMeHayemoe) Metoauka NPUroTOBJIEHHUS

aTTECTOBAHHBIX pacTBOPOB Xpoma obiero AP1-Cr,
AP 2o, AP BT ot e ea e, 17

I1



P/ 52.24.522-2009

BBeenne

XpoM ABASAETCA OAHUM H3 [NIABHBIX METAUIOB MIYOHHHBIX 30H 3eMJIH.
CpenHee comepxaHue xpoma B 3eMHOH kope 0,035%. Haubonee pacnpoctpa-
HEHHBIMHU MPUPOAHBIMA MUHEpAIaMU XpOMa ABIAKOTCA KPOKOMUT, XPOMHUT, yBa-
POBHUT, BOJIKOHCKOMT. OCHOBHbLIE MHMHEpPAIbl, U3 KOTOPBIX MPOMBILLIEHHOCTD
[I0Jly4aeT XpOM, — 3TO XPOMOBas LUMHUHEJIb MEPEMEHHOro CocTaBa C OOLICH
dopmynoit (Mg, Fe)O:(Cr,Al,Fe),O; u xpomoBas pyaa unu XpOMHCTHIH xeJie3-
HAK FG(CI’Oz)z.

OCHOBHbLIM NPUPOAHBIM UCTOYHUKOM IMOCTYIUICHHA XPOMa B NMOBEPXHOCT-
HbI€ BOJbl ABJIAKOTCS MPOLECCHI XMMHYECKOro BBILIECIAUYMBAHUA €ro COeqHHE-
HUH U3 FOPHBLIX MOPOA U MUHEPAJIOB, U3 MOYB NPHU Pa3/iIOKEHUU OPraHU3MOB M
PAaCTE€HH, COMPOBOXAAIOWMECA pPACTBOPEHUEM. 3JHAYMTENbHAS 4YacTh XpoMa
MOCTYNAeT TAKXE M3 MOA3EMHBIX BOA M TMOYB B pailOHAX PYAHBIX MECTOPOX/E-
HUH.

AHTpONOreHHoe 3arpa3HeHUEe BOIHBLIX OOBEKTOB COEAMHEHHSAMH XpoMa
00YCJIOBJIEHO MX BBIHOCOM CO CTOYHBIMH BOJAaMHU TrajlbBAHUYECKHUX LIEXOB,
TEKCTUJIBHBIX U KOXXE€BEHHBIX MNPEANPUATHH, XUMHUYECKHX NMPOM3BOJACTB H Ap.
AHTPONOreHHbIe WCTOYHUKHM BHOCAT B OKPYXAKIYIO CpPEAY 3HAYHTENLHO
OoJibllIee KONHYECTBO XPOMA, YEM MPUPOAHBIE.

[ToHnxeHHe KOHUEHTPALUHUH PACTBOPEHHOIO XpOMA MOXET ObITh CBA3aHO C
noTpebiieHueM ero BOAHBIMUA OpraHU3MaMHy (Harnpumep, CUHe-3e/1eHbIMH BOJ1O-
pPOCJSAMH), HO B OCHOBHOM 3TO CBA3aHO ¢ COpOLMENH Ha B3BEIEHHBIX YacTHIIAX
1 OCAXKJICHHUEM.

XpoOM ABJAETCS OJHUM H3 MHUKPOIJIEMEHTOB, KOTOPBIH MOCTOSHHO BXOIUT
B COCTaB TKAHEW PACTEHUH MU XKUBOTHBIX. Y XXUBOTHBIX XPOM YYACTBYET B 00-
MEHE JIMNUAOB, OeNKOB (BXOAHWT B COCTaB (PEepMEHTa TPMUIICHHA), YII1€BOJOB.
CHM)XEHHE COOep>KaHUs XpoMa B [UIUE U KPOBH MNPUBOAUT K YMEHbLICHHIO
CKOPOCTH POCTa, YBEJIMYEHHUIO XOJIECTEPHUHA B KPOBH.

CoeqnHeHUs XpoOMa MOIYT MPUCYTCTBOBaThL B BOAAX B ABYX CTEMEHAX
okucaeHusa: Cr (III) u Cr (VI). Cr (Ill) ycToitunB B pacTBOpe U B peaibHBIX YC-
NOBUAX CYLIECTBOBAHUA BOAHLIX OOBLEKTOB JAajiee, KaK MPABUJIO, HE OKHUCIAET-
ca. Cr (VI), cyuiecTtByrolUid B BUIE XpOMAT-HOHOB, OTHOCUTENbHO YCTOHYMB
TOJBKO B a3pOOHLIX YCIOBHAX, B OTCYTCTBUHM CPABHHUTEIBHO JIErKOOKHUCIIAEMbIX
OpPraHMYECKUX BELIECTB; NMPU ACPULUTE KUCIAOPOAA U B IPUCYTCTBUH BOCCTA-
HoBHTEJNEH OH ObIcTPO BoccTaHaBauBaeTca 10 Cr (III).

B noBepxXHOCTHBIX BOJAaX COAEPKAHHUE PACTBOPEHHOrO XpoMa OOBIYHO HE
npesbimaer 10 MKr/aM°. Ha coctaB U popMbl HAXOXKAECHHA COeqUHEHUH XpoMa
B BOJIaX OKa3bIBAKOT CYILLECTBEHHOE BJIMAHUE Takue (aKTOpbl KaK TeMIlepaTy-
pa, pH, Eh u apyrue. Cr (VI) npenmyliecTBeHHO HaXOAUTCA B BOAE B PaCTBO-
PEHHOM COCTOSHHUM B BHIE XpoMar-HoHa, B TO BpeMs kak mid Cr (I1l) xapak-
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TepHa MHIpalMsa BO B3BELIEHHOM COCTOSHUH. Bo BiBecH JOMHHHpyOLIEE [M10-
NnoXeHue 3aHuMaeT copdUpoBaHHas gopma.

CoenuHeHus xpoma, ocobeHHo Cr (VI) TokcnyHbl W 06anaoT KaHUEepo-
reHHbIM U MYTar¢éHHbIM AEHCTBUEM, [I0OITOMY COAEP>KaHHUE XpOoMa B MOBEPXHO-
CTHbIX BOJAax HopMupyeTtcs. [ BOAHBIX OOBEKTOB PLIOOX03AHCTBEHHOro Ha-
JHAYEeHUd MnpenenbHo-aonycrtuMas KoHueHtpauus (I1J1IK) pacTtBopenHoOro
Cr (VD) u Cr (II1) cocrasnsitor 0,02 mr/am° 1 0,07 Mr/am’ COOTBETCTBEHHO; A
00BEKTOB XO3AHCTBEHHO-MTUTHEBOIO U KYJIBLTYPHO-ObITOBOr0O HaszHaueHusd [1/IK
0,05 Mr/om’ (C y4eToM BaJIOBOrO coaepkaHua Bcex GopM).
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PYKOBOJASAINHUUN IOKYMEHT

MACCOBASI KOHIIEHTPAIIMSI XPOMA
OBIIEIO B BOJAX. METOJIUKA BBITTOJIHEHUS
U3MEPEHUU ®OTOMETPHUECKUM METOAOM
C IU®EHUJIKAPBAZUIOM

Jlata BBeneHusn - 2010-02-01

1 O6acTh NpHMEHEHHS

1.1 Hacrosgmuil pykoBoOsiMd AOKYMEHT yCTaHaBIMBACT METOAUKY BbI-
MOJHEHHUSA U3IMEpPEHHUH (fasee — METOAUMKA) MACCOBOM KOHLIEHTpPALMM XpoMa
o0Iero B NpUPOAHLIX M OUMILIEHHBIX CTOYHBIX BOAAaX B auana3oHe ot 2,0 ao
150 MKI/IM’ OTOMETPHUECKHM METONOM ¢ AHPEHUNKap6a3UAOM.

[Ipy ananu3e npoO® BOABI C MacCcOBOM KOHUEHTpauueil Xpoma obiero,
npesblatowmeil 150 MKr/aM>, JOMycKaeTcs BLIMOMHEHHE W3MEPEHHi mocie
pa3baBieHus npoObl OMANCTUANTMPOBAHHON BOAOH TaKUM 00pa3oM, 4TOOBI Mac-
COBas KOHIIEHTpalMA Xpoma o0luero B pas3daBicHHOW npobe Haxoguiach B
nuanasose ot 100 go 150 Mkr/am’.

1.2 HacTtosammuil pykoBoasuMil JOKYMEHT INpeaHa3Ha4YeH /1M1 UCNOJIb30Ba-

HUA B nabopartopusax, OCYLIECTBAAIOLIMX aHalM3 MPUPOAHBIX U OYHIICHHBIX
CTOYHBIX BOJ.

2 HopMaTHBHBIE CCHIJIKH

B HacrosilieM pYKOBOOSALIEM AOKYMEHTE HMCNOJIb30BaHbl CChUJIKM Ha Cle-
NYIOLIHE HOPMATHBHBIE JOKYMEHTHI:

['OCT 12.1.005-88 CCBT. Obuue caHUTapHO-TUrHEHHYECKHE TpeOOBaHUA
K BO34YXY paboueil 30HbI

'OCT 12.1.007-76 CCBhT. Bpeansle BemecTBa. Knaccudpukauus 1 ooime
TpeboBaHus 0€30NaCHOCTH

['OCT 17.1.5.04-81 Oxpana npuponasl. I mapocdepa. IIpudopsl U ycTpoii-
CTBa [J11 OTOOpA, NMepBUYHON 0OpabOTKHM M XpaHeHUs npod NMPUPOAHBIX BOJ.
Ob1ue TEXHUYECKHE YCIIOBUS

['OCT 17.1.5.05-85 Oxpana npupoasl. 'uapocgepa. Obuime TpedoBaHus K
oT00pY NMpPOO MOBEPXHOCTHBIX U MOPCKHX BOJ, JIbJa U aTMOCHEPHBLIX OCAAKOB

['OCT P UCO 5725-6-2002 TouHocTh (MpaBUJILHOCTb U NPEUHU3HOHHOCTD )

METOAO0B U pe3ynbTartoB usMepeHuid. Yacte 6. UcnonbioBaHue 3HAYEHUH TOY-
HOCTH Ha MPAKTHKeE
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['OCT P 51592-2000 Boaa. O6une tpedoBanus k otbopy npob
MU 2881-2004 Pexomenpaums. 'CH. MeToaAMKH KOJMYECTBEHHOI'O XH-

MHUYCCKOI'O dHalnMu3ia. l’[pouenypm NMNPpOBCPKH NMPUEMIICMOCTH PC3YNLTATORB dAHa-
JIN34A.

[IpuMevanue - CCBUIKH Ha OCTANbHBIE HOPMATHBHLIE JOKYMEHTbI MPHUBE/IC-
Hbl B pazaenax 4, A3, A4.

3 IIpunucanHble XapAKTEePHCTHKH NOIPELIHOCTH H3MepeHU s

3.1 Ilpu cobnroneHun Bcex periaMeHTHPYEMbIX METOIMKOH YCIOBUM Npo-
BEACHUA U3MEPEHUN XapPakTepUCTHKH MOTPELIHOCTH pe3yJibTaTa U3MEPEHHUS C

BepOoATHOCTBIO (0,95 HE HOJDKHBI NpPEBLILIATL 3HAYEHUH, NPUBEACHHBIX B Ta0-
nvue 1.

Tadbnuua | — /luama3oH d3MepeHUM, 3HAYECHUsl XapaAKTEPUCTHK NMOrpeLIHOCTH
1 €€ COCTABIAIOIIUX [IPH NPUHATON BepoATHOCTH P=0,95

JlvanaszoH [lokaszarenn [loka3aTens [loka3arenn [lokazarenn

HU3MEPEHHH NOBTOpSAE- BOCIIPOU3BO- NPaBUILHOCTH TOYHOCTH

MaccoBOH MOC-TH AUMOCTH (rpaHuLb] (rpaHULbl
KOHLEHTpPaLHH (cpenHe- (CpeaHeKBa- CHUCTEMATHYE- MOrPELIHO-
XpoMa o0uiero | KBagparuue- paTH4YeCcKoe | CKO# MorpelHo- CTH)

CKO€ OTKNO- OTKJIOHECHHE CTH)
HEHUE MO- BOCIIPOU3BO-
BTOPAEMO- IUMOCTH)
CTH)
X, MKI/OM " a., MKI/AM’ Gr, MKI/AM" +A., MKI/OM’ +A, MKT/OM’

JKCTPaKUMOHHO-GOTOMETPUYECKOE UIMEPEHHE

Ot 2,0 10100 | 0,240,046:X | 04+0,10-0X | 072+0,052°X | 0.8+021'X
BKJTIOU.
Cs. 10,0 no 30,0 0,6 0,8+0,068-X 0.4+0,037-X 1.6+0,14-X
. BKIOY. | ) R -
d{omme'rpnqecxo? H3MEPEHHE
Ot 10 no 20 1 1 , 4
BKJTIOY.
Cg. 20 no 150 i ) 1 6
BKJTIOY.

[Ipy BBINONMHEHUM H3MEepeHUl B mnpobdax ¢ MaCCOBOH KOHLEHTpaUME
xpoMa obwero cebiiie 150 MKr/oM® nmociie COOTBETCTBYIOLLEro pa3baBieHHs
[MOrpeIIHOCTD U3MEPEHU MACCOBOM KOHLIEHTPALUM XpoMa o01ero B HCXOAHOM
npobe HaxoAAT no gopMyne

2
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rae 7 - creneHb pa3zdaBiieHUA.

[Tpenen obHapyxenus xpoMa OOLUErO 3KCTPAKLIHOHHO-POTOMETPHYECKHUM
METOAOM paBeH | MKI/aM .

3.2 3HaueHHA NoKa3aresasd TOUHOCTH METOMKH HCTIONb3YIOT IIPH:

~ 0(hOpMJICHUH PE3YyNIbTATOB U3MEPECHHUH, BblIaBaEMbIX JabopaTopuei;

- OLICHKE AEATEJIbHOCTH J1abOpaTopuHd Ha KadyecTBO MPOBENECHHUS H3MEpe-
HHH;

- OLIEHKE BO3MOXKHOCTH HCIOJIb30BAHHUA PE3YJIBTAaTOB U3MEPEHHUI IIpH pea-
JIN3aMHU METOJIMKH B KOHKPETHOM 1a0OPaTOPHH.

4 CpeacTBa H3MEpPEHHH, BCTIOMOraTe/ibHbIE YCTPONHCTBA, peaKTHBLI, MaTe-
pHAJbI

4.1 CpencrBa n3MepeHHii, BcnoMorareijbHble YCTPOHCTBA

4.1.1 ®otomerp wimu cnekrpodoromerp modoro tuna (KOK-3, KOK-2,
CD-46, CD-56 u gp.)

4.1.2 Becol naboparopHeie Bbicokoro (II) kmacca touynoctn no I'OCT
24104-2001.

4.1.3 Becbl naboparopHeie cpeanero (1Il) xnmacca tounoctu mo I'OCT
24104-2001 ¢ HauGonbluuM npenenom p3sernnBadus 200 r.

4.1.4 T'ocynapcTBeHHbIN CTaHAApTHBIH 00paseln cocraBa pacTBOpa HOHOB
xpoma ['CO 7257-96 (panee — I'CO).

4.1.5 Konbsl MepHeie 2-ro kjacca To4HOCTH HcnonHenus 2 mo 'OCT
1770-74 BmecTumocThiO: 50 cM’ - 1 mwT.,100 eM’ - 10 mwr., 200 cM’ - 1 mr,,
500 cm’ - 1 wr.

4.1.6 IIuneTkyu rpagyMpoBaHHble 2-r0 Kjacca TOYHOCTH MCIOJIHEeHUs 1, 2
mo F'OCT 29227-91 BMectuMocTbiO: | ¢M° -4 ., 2 cM° - 2 WT., 5 cM” - 3 Wi,
10cm’ - 1 wr., 25 c™ - 1 mr.

4.1.7 Ilunetku ¢ ogHOH OTMETKOH 2-T0 KJacca TOYHOCTH HCMNOJIHEHUS 2
mo FOCT 29169-91 BMECTHMOCTBIO 5 ¢M" - 3 LUT.

4.1.8 Liununapsel mepHbie ucnojHenus 1, 3 no 'OCT 1770-74 BMecTumMo-
cThO: 25 cm” - 2 mrT., 50 cm” -1 ., 100 cM - | mr., 1000 cm” - | .

4.1.9 Tpobupku rpagyupoBaHHbIE UCIOJHCHUS 2, C B3aMMO3aMEHAEMBIM

KOHycOM 14/23, ¢ npuTepThiMH CTEeKIAHHBIMU nipobkamu no 'OCT 1770-74
BMECTUMOCTbIO 10 ¢M” - 7 LuT.
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4.1.10 IIpobupku rpanyuposaHHblie ucnonHenHus 1 nmo I'OCT 1770-74
BMeCTMMOCTBIO 10 cM” - 2 wirT.

4.1.11 Konbnl Tuna Ky unu Il ucnonnenus 1, co B3auMo3aMeHAEMBIM KO-
Hycom 29/32, TC no I'OCT 25336-82 BMecTUMOCTBIO 250 cM® - 7 ILT.

4.1.12 CrakaHbl B-2, TC, no T'OCT 25336-82 BMEeCTHMOCTBIO:
100 cM® - 1 wrr., 250 cM® - 1 wr., 400 cM - | wr., 600 cm® - 1 wm.,
1000 cm” - 2 .

4.1.13 Crakanuuku mis B3BemrnBaHusa (Orokcel) CB-19/9 u 34/12 mno
['OCT 25336-82 - 2 wr.

4.1.14 Boponku aeautenvHbie BJl  ucnonnenns 1,3, XC, no I'OCT
25336-82 BMeCTHMOCTBIO 250 cM” - 4 wiT.

4.1.15 Bopouku mnadopartopHsle, TN B no ['OCT 25336-82 anamerpom:
25-36 MM - 7 1IT., 56 MM - 2 10T.

4.1.16 DKcUKaTop UCNONHEHU 2 ¢ avameTpom koprnyca 100 MM unu 190
MM o 'OCT 25336-82.

4.1.17 YcraHoBKa U3 CTEKIa Ui MEPErOHKU PACTBOPHUTENIEH, BKITIOYAO-
as [NeperoHHylo K0a6y BMECTUMOCTBIO | AM® ¢ B3aUMO3aMeHsIeMbiM KOHYCOM
29/32; énoyHblii aedermMarop AIMHON He MeHee 25 ¢M ¢ B3aUMO3aMeHSIEMEIMH
koHycamu 14/23, 29/32; nacanky tvna Hl ¢ B3auMo3aMeHsieMbIMH KOHYCaMH
14/23; xonoauneHUK XIIT anuHoi He MeHee 3() ¢cM ¢ BzauMoO3aMeHIEMbIM KO-
HycoM 14/23; annonx o 'OCT 25336-82, TepMoMeTp pTYTHBIH ¢ IHANTA30HOM
oT 0 1o 100 °C no I'OCT 13646-68.

4.1.18 Ilocyna crekndHHasd MJI1 XpaHeHus npod U pacTBOPOB BMECTUMO-
ctuio 0,1; 0.25; 0,5u 1,0 M.

4.1.19 PnakoH MONUITHIEHOBBLIA (MOJUOPONMUICHOBBIH) INg XpaHEHHS
pacTBOpa (PTOpHIa HATPHUS BMECTUMOCTBIO (), 1 .

4.1.20 Ilnarens no 'OCT 9147-80.

4.1.21 IITaTtuB AJis npoOUpOK.

4.1.22 llTaruB mia A1€AUTENBHBIX BOPOHOK.

4.1.23 XojJoauibHUK OBITOBOM.

4.1.24 Ileun mydenovHas no TY 79 PCOCP 337-82.

4.1.25 DaexTporuiuTka ¢ 3akpbiToi ciupansio no ['OCT 14919-83.

4.1.26 lllkad cyminibHbIi 00LIENIa00paTOPHOrO HA3HAYEHHS.

4.1.27 YcrpoiicTBO Ana (PUABTPOBAHUA NpoO € HCIOJIb30BAHHEM MEM-
OpaHHBIX WM OYMaXKHbIX 00€330JIEHHBIX (QHIIBTPOB.

[IpuMeuyaHue - Jlomnmyckaerca UCMOIb3OBAHUE APYTHX THITIOB CPEACTB H3MEPE-
HU#, NOCYIBl H BCMIOMOraTebHOro 000pyA0BaHHUA, B TOM YHUCJIC UMMNOPTHBIX, C Xa-
PAKTEPUCTHKAMH HE XYXKE, YEM Y MPHUBEACHHBIX B 4.1.
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4.2 PeakTHBbI B MAaTEpPHAJIbI

4.2.1 Kanuit apyxpomoBokucnbiii (auxpomart kanus) nmo 'OCT 4220-75,
X.4. (mpu orcyrcTBun ['CO).

4.2.2 1,5-nudennnkapbazug no TY 6-09-07-1672-89, u.11.a.

4.2.3 Harpuit dropucteiii (Gropua Harpusa) no 'OCT 4463-76, u.x.a.

4.2.4 Harpwusa asua (a3ua HaTpusi) UMIOPTHBIH, X. .

4.2.5 Kucnora tpuxnopykcycHas o 1Y 6-09-1926-77, 4.

4.2.6 Kucnora consguas no I'OCT 3118-77, u.n.a.

4.2.7 Kucnora cepras no 'OCT 4204-77, x.u.

4.2.8 Kanuit maprannoBokucnsiii (nepmadranar kanus) no ['OCT 20490-
75, 4.4.4a.

4.2.9 Crupr 3tunosslid no 'OCT 18300-87.

4.2.10 Cnupr uzoamunossiit no 'OCT 5830-79, y.x.a.

4.2.11 Xnopun kansumsa obe3poxeHHbIN o TY 6-09-4711-81, 4. (mis k-
CUKaATOpa).

4.2.12 Harpu# cepHokucnbiii, 6e3BoaHblit (HaTpua cynbdar) no ['OCT
4166-76, u.

4.2.13 Bopaa nuctuimnuporanHag no 'OCT 6709-72.

4.2.14 QunbsTpel MeMOpaHHbie « Biragunop MOAC-OC-2»; 0,45 Mkm
no TY 6-55-221-1-29-89 unu apyroro Tumna, paBHOLICHHBIE 10 XapaKTEPUCTH-
KaM Wik QuibTpsl OyMaskHbie 00€330JICHHBIE KCHHASA JIEHTaY.

4.2.15 OunbTpbl OyMaxkHble 00€330JIEHHBIE «kpacHas jieHTa» no TY 6-09-
1678-86, nnamerpoM He Bosee 6 cM.

4.2.16 PunerpoBanbHag 6ymara no I'OCT 12026-76.

[Ipumeuanue - JlomyckaeTcs MCNONb30BAHHE PEAKTHBOB, H3rOTOB/IEHHBIX

o APYro HOPMATHBHOU M TEXHUUYECKON JOKYMEHTALIMH, B TOM YHUCJIE UMITOPTHBIX, C
KBaJIM( MKALIUEN HE HUXKE YKa3aHHOM B 4.2.

S5 MeToa usMepenmii

BoinojiHEHHE U3MEpPeHU OCHOBAaHO Ha okucreHHH xpoma (III) mo xpoma
(V1) n B3aumonencreun xpoma (VI) ¢ nupennnkapbasuaoM B KHUCJION cpelle,
CO3JaBACMOMH CEPHOH U TPUXJIOPYKCYCHOM KUCIOTOM, ¢ 00pa3oBaHHUEM KPACHO-
(GHOJIETOBOTO TOJOXKHUTEIBHO 3apsSXKEHHON0 BHYTPUKOMILUIEKCHOI'O COEIUHE-
HHA.

[Ipu onpeneneHuyd koHUeHTpauuii xpoma obuiero ot 20 mo 30 MKI/ M
BKJIIOUHUTENIBHO AONMYCKAETCA NMPOBOAUTbL ONpeaesieHHe Kak ¢ KOHLIEHTpHUpOBa-
HHUEM, TaK U 0e3 Hero. B quamnasoHe U3MepeHHit MacCOBOM KOHLIEHTPALHHA XPO-
Ma oOiiero ot 10 no 20 MKF/IIM3 METOA U3MEPEHHUA BbIOHMPAKOT B 3aBUCUMOCTH

5



PO 52.24.522-2009

OT TpeOOBaHUN K TOYHOCTH U3IMEPEHHM, NMOCKOJbKY MOTPEUIHOCTb 3KCTPaKIH-
OHHO-POTOMETPUUYECKOIO METOJA MEHBINE TOTPELUIHOCTH (POTOMETPUUHECKOTO
mMeToaa (cMm. Tabauny 1).

MakCUMYM ONTHYECKOH IUIOTHOCTH B CHEKTPE BOJHOrO pacTBOpa KOM-
rekca HaxoauTes npd 540 HM, skctpakTa — nmpH 550 HM.

6 TpeOoBanHus 0€30MACHOCTH, OXPAHDbI OKPYXKAIOIIEH Cpeabl

6.1 Ilpu BBIMONIHEHUN U3MEPEHUM MACCOBOW KOHILEHTpALMH Xpoma oOlie-
ro B npobax npyUpOAHbIX U OYHULIEHHBIX CTOUHBIX BOA COOIONAIOT TpeOOBAHMS
0e30NacHOCTH, YCTAHOBJICHHBIE B HALIMOHAIBHBIX CTaHAApTaxX U COOTBETCT-
BYIOIIIUX HOPMATHBHBIX JOKYMEHTAX.

6.2 Ilo creneHy BO3JACHWCTBUA HA OPraHM3M BPEIHBIE BELIECTBA, HCIIOJIb-
3YEMbI€ MPU BBIMNOJHEHUH H3MEPEHUd, OTHOCATCA KO 2-My M 3-My Kjaccam
onacHocTH 1o I'OCT 12.1.007.

6.3 CoaepxaHue UCIIONb3YEMBIX BPEOHbIX BEILUECTB B BO3AYyXe padoueii
30Hbl HE JOJDKHO NPEeBbIIUATh YCTAHOBJIEHHBLIX MPEAEIbHO AONYCTUMbBIX KOH-
ueHTpauuii B coorBeTcTBUM ¢ [ OCT 12.1.005.

6.4 BpeaHo neHCTBYIOLIUME BEILUECTBA MOMIeKar cOOpy M YTHIH3AUMK B
COOTBETCTBHHU ¢ YCTAHORJICHHLIMHU NPAaBUJIAMHU.

6.5 JlonoJHuTeNbHBIX TpeOOBaHUM MO IKOJOTHYECKOH 0€30MacHOCTH He
npeabsBIseTCs.

7 TpeOoBaHHs K KBAJTHPHKAIIHH ONEPATOPOB

K BBITIOJIHEHUIO M3MEPEHUH OOMYCKAaITCd NHUA CO CpeaHUM npodeccuo-
HaJIbHBIM 00pa30BaHUEM, UMEIOLIUE CTax pabdoTel B JIabDOpaTopuHd HE MEHeEE
roga ¥ OCBOMBIIHE METOJHUKY.

8 Yc/10BHA BBHINQIHEHHS H3IMEPEHHH

[Ipu BBINIOJHEHUH U3MEPEHUM B 1a0OpaTOPHUH JOJ/DKHBI ObITh COOMIOAEHBI
cCleayolHe YCIOBUS:

- TEMIIEpATYypa OKPYKAKOLLIEro Bo3ayxa (22+5) °C;

- atMocdepHoe aasieHue ot 84,0 no 106,7 klla

(ot 630 no 800 MM pT. CT.);

- BNIAXXHOCTb BO3ayxa He bonee 80 % npu 25 °C,;

- HanpsixkeHHe B ceTH (220+10) B;

- YaCTOTa NEePEMEHHOro Toka B ceTu nuranud (50x1) ['u.

9 O160p u xpanenue npood
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OT16op npo® AnA BHIMOMHEHHUA H3MEpPeHHH MacCCOBOW KOHLEHTpALMH XpoO-
Ma ooLiero npoussoaurca B coorsercTBud ¢ 'OCT 17.1.5.05 u I'OCT P 51592.
Ob6opynosanue s ordopa npod gomxHo coorBercTBoBaTh IOCT 17.1.5.04 1
I'OCT P 51592. IIpobst kak MoxHO ObIcTpee mocjie otbopa (He mo3xe 2 u)
GuisTpyroT uepe3 MeMOpaHHbiih punbeTp 0,45 MKM, OuYHINEHHBLIH KHMAYEHHEM
B TeueHue 10 MuH B 1 %-HOM pacTBOpe COIAHOM KHCNOTHI, 3aT€EM B JUCTHILIH-
poBaHHOH Boje. llepsbie nopuun gunesrpara otopaceiBaioT. O6beM oTOUpae-
Moit mpobbl HE meHee 200 cm’. Ipoby KOHCEPBHPYIOT KOHUEHTPHPOBAHHOM
cepHO#M KHCIOTOH M3 pacdyera lcMm Ha 1,0 OM> BOZBL. 3aKOHCEPBUPOBAHHYIO
NpoOy XpaHAT A0 aHAJIM3a B CTEKJIAHHOM mocyae He bonee 10 cyT.

10 IloaroroBka K BLINMOJIHEHHIO H3MEPEHHUH

10.1 IlpurorosJieHue pacTBOPOB B PEAKTHBOB

10.1.1 PactBOp 1,5-nudenunkapbazuna, 0,25 %-Hulid

BisemnBaroT B Otokce 0,10 r 1,5- nudenunkapbazuga, mepeHOCAT €ro B
CTakaH BMeCTHMOCTbIO 100 cM’ U pacTBOpsAIOT B 50 CM’ STHIOBOrO CIHpTA.
Pacteop 1,5-audenunkapbazuia B 3TUIOBOM CIIUPTE OOMKEH OBITh MpaKTH4E-
CKU OECLIBETHBIM, €CJIM XK€ IMPH PACTBOPECHHHM MOABIAECTCA OKpPACKa, TO CJIECAYET
[IpoBepUTh KauecTBO |, 5-pudeHunkapbazuga, JUOO MNEpEerHate ITUIIOBBIN
cnupT. PacTBOp XpaHAT B TUJIOTHO 3aKPBITOU CKIISHKE B XOJIOAMJIBHUKE 0 TIO-
ABJICHUSA OJICAHO-XKEJTOH WM po30BaTOi OKpacku (HO He Dosiee MecALa).

CrnupT NeperoHsAOT B CTEKJIAHHOM yCcTaHOBKe ¢ aeduermaropom. [1pu ne-
peronke | IM> 3THJIOBOro CIHpPTa MepByI0 nopuuio (okono 50 cM’) oTépackl-
BAKOT, OTTOHAIOT NpUMepHO 850 — 870 M CIIUpTA U UCIIOJIBL30OBAHUSA, OCTATOK
CIIMPTA B IEPErOHHOM KO10€ Takke oTOpachIBaloT.

10.1.2 PacTtBOp TPHUXJIOPYKCYCHOM KMCIOTHI, 20 Yo-Hbli

B mepHyro konby BmectHMocThiO 200 cM® moMmemaroT 50 r TPUXJIOPYK-
CYCHOHU KUCJIOTBI H PACTBOPAIOT B OMAUCTWILIMpOBAHHOW Bojae. OOBEM pac-
TBOpa AOBOAAT OMOUCTUIUIMPOBAHHOH BOJOH JO METKH Ha KOJIOE U NepeMellH-
BalOT. PAacTBOp XpaHAT B CKJISIHKE C NpUTepTOM NMpoOKoM He Oonee 3 Mec.

10.1.3 PacTBOp propuaa Harpus, 3 Yo-HbIit

B crakan BMecTHMOcTbIO 250 cM’ moMewatotT 3,0 T ¢ropuaa HaTpus U
pactBopsaotr B 100 cM’ OMIUCTUIIMPOBAHHOM BOAE IpHU c1adOM HarpeBaHMH.
PacTBOp XpaHAT B MOJIMITHIICHOBOH nocye He bonee 1 Mec.

10.1.4 PactBop azuna Hatpus, 30 Y%-HbIH

PacteopsaroT 9 r aznga Hatpus B 21 CM” OMIUCTHUILITMPOBAHHOW BOAbI. Pac-
TBOP XPaHAT B CK/ISIHKE C [PUTEPTOl NPOOKOH B XOIOAMIEHHKE.

10.1.5 PacTBop consiHON KMCIOTHI, | Y%-HbIH
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B crakaH BMecTUMocThio 400 cm’ mpunuBaror 250 oM OACTHILIIMPOBAH-
HOIf BO/bI, JOGABIAIOT 7 CM’ KOHLIEHTPUPOBAHHOM COJITHOH KUCJIOTHI U MEpe-
MELLUBAIOT.

10.1.6 PacTBop cepHoit kucnorsl (1:1)

B tepMocToiikuil crakaH BMecTUMOCTbIO 1000 cM® BHocAT 400 oM’ muc-
THUJINMPOBAHHOMN BOJIbI U OCTOPOXHO npuiauBaroT 400 cM’ KOHUEHTPUPOBAHHOM
CepHOM KHCJIOTHI, HEMPEPLIBHO MEpeMelInBas CMECh CTEK/ISTHHON Mano4KOi.
[Tocne oxnaxxaeHusa nepeHoCAaT B TOJICTOCTEHHYIO CKIAHKY. CpoK XpaHeHHS He
OrpaHHYEH.

10.1.7 PactBOp nepmaHranara kanus, |1%o-Huiii

B 25 cm” OUAUCTHIUTUPOBAHHOM BOAbI pacTBOpAOT 0,25 r repMaHraHara
Kasius. PacTBop xpaHAT B T€ueHUE | HEAEHN B CKIAHKE U3 TEMHOIO CTEKIIA.

10.1.8 Hatpusa cynedar (6e3BOAHBIN)

Jna yjaaneHus OopraHHyeckuX MpuMeced Cynb(haTrT HATPUA NPOKAJIUBAIOT
npu remnepatrype 400 °C B TeueHue 8 4. XpaHAT B 3kcukarope | mec.

10.1.9 buaucTunnupoBaHHas BOaa

s monydeHuss OUIMCTHILTMPOBAHHOM BOABI B MEPErOHHYIO KOOy HalH-
BAOT AUCTUJLUIMPOBAHHYIO Boay, nodasnsioT 0,1 r nepmMaHraHara Kaaus Ha
] 1M’ BOJBI M HECKOIBKO Kameslb KOHLEHTPHPOBaHHOIl cepHoil kncoTsl. Konby
HarpeBaiOT, MNEPBYIO MOPLUHIO OTI'OHA OTOpackIBalOT (He MeHee S0 cmj), OCTaB-
15 nocie neperoHkud B koJidbe okono 10 % ot nepBoHauanbHOro obbsemMa auc-
TULTAPOBAHHOK BOIbl. XpaHAT OUNUCTUUIMPOBAHHYIO BOAY B CKIIIHKE C MPH-
TEPTOH CTEKJISHHOM WUJIM 3aBUHYMBAIOLLEHCS MOJUNPONUIEHOBOMN MPOOKOA.

10.2 [lpuroroBJjieHHe rpaiyupoOBOYHbBIX PACTBOPOB

10.2.1 @'papyvpoBouHbie pactBopsl roToBsT U3 ['CO ¢ MaccoBO#l KOHLEH-
tpaumeit xpoma 1,00 Mr/cm’.

BCkpbIBalOT aMIlyJly U €€ COAEPKHUMOE MEPEHOCAT B CYXYH YHUCTYIO MPO-
Oupky. s npurotroBneHus rpaanyMpoBodyHoro pacrsopa Ne 1 orbuparor
5,0 cm’ oOpa3ua ¢ MOMOLWbIO YMCTON CYXOM NMUIIETKH C OAHOW OTMETKON BMe-
CTUMOCTBIO 5 CM’ M NIEepeHOCAT B MEPHYIO K00y BMeCTHMOCTBIO 50 cm’. JloBo-
AAT 00beM B KOJIOE 10 METKH OMAMCTHUIMPOBAHHOM BOJOH U MEepeMELIMBAIOT.
MaccoBasi KOHLIEHTPaLUg XpoMa B rpalyHpoBOYHOM pacteope Ne 1 cocraBut
[00 Mr/mm” (ecau koHueHTpauus xpoma B ['CO He paBHa Touno 1,00 mr/cm’,
PacCYUTBHIBAIOT MACCOBYIO KOHLEHTpaUMIO XpoMa B rpaay MpOBOYHOM pacTBOPE
Ne 1 B COOTBETCTBHM ¢ KOHUEHTPAUMEH KOHKpeTHOro obpasua). Pacresop Xpa-
HAT B IJIOTHO 3aKPBITON CKIISHKE U3 TEMHOIO CTEK/1a B XOJI0AWIbHHUKE | MEC.

10.2.2 Jlns npuroroBiieHUsa rpaly poBOYHOro pacteopa Ne 2 nunerkoii ¢
OHO! OTMETKOM BMECTHMOCTBIO 5 cM’ orbupatot 3,0 cM” rpagyupoOBOYHOIO
pacteopa Ne 1, moMelnaioT ero B MepHYIo Kosiby BMectuMocTbio 100 cM U 10-

8
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BOAAT A0 METKH OMIAMCTUUIMPOBAHHON BOAOW. MaccoBas KOHUEHTpauus Xpo-
Ma B rpaayHpoBo4HOM pacTBope Ne 2 coctaBHT 5,00 Mr/am . PacTBop HCrosb-
3YIOT B ACHb IIPHTOTOBJICHHUS.

10.2.3 JIng npuroTtoBJ€HUs rpaaydpoBOYHOro pactsopa Ne 3 rpaayupo-
BaHHOI NMHUMETKON BMecTHMOCThIO | cM’ oréupaior 1,0 M’ pactBopa Ne 1, no-
MELAIOT €ro B MEpHYK KoJIOy BmecTUMOCThrO 100 CM° M JOBOMAAT OO0 METKH
OMOUCTWIIHPOBAHHOMN BOAOW. MaccoBas KOHUEHTpaluus XpoMa B Ipaayupo-
Bo4HOM pactsope Ne 3 coctaBut 1,00 Mr/aM’. PacTBOp MCHONB3YIOT B JE€HB
[IPUIOTOBJICHHA.

10.2.4 Tlpu orcyrctBun 'CO ponyckaercs MCnoip30BaTh aTTeCTOBAHHBIM
pacTBOpP, MIPHIrOTOBJICHHBIA H3 AUXpoMaTa Kajiusa. MeToauka npuroToBIECHUS
aTTECTOBAHHOIO pacTBOpA MPUBEAEHA B TPHIIOXKEHHUH A.

10.3 YcranoBienHne rpayupoBOYHbLIX 3AaBHCHMOCTEH

10.3.1 Ina ycTaHOBJICHHA rpalyHMpPOBOUYHON 3aBUCHMOCTH MPH BLINOJIHE-
HUM HU3MEPEHHUNA XpOMa B BOJAHOM pacTBOpPE B MEPHbIE KOJIObI BMECTUMOCTBIO
100 cM’ rpasyMpOBaHHBIMHM THMETKAMH BMECTHMOCTBIO | M 5 CM’ BHOCAT
0; 0,5;1,0; 1,5; 2,0; 2,5; 3,0 cM’ rpagyypoBOYHOro pacteopa Ne 2 ¢ MaccoBoil
KOHLIEHTpaLHeii xpoMa 5,00 Mr/am’, JOBOIAT 06BEM PacTBOPOB 0 METOK OU-
JUCTUWUIMPOBAHHOM BOOOM M TILIATENBLHO MNEpeMellnBaloT. MaccoBbie KOHLICH-
TpalKMH XpoMa B MOJYYEHHbIX MpalyUpOBOYHLIX 00pa3uax paBHbl, COOTBETCT-
BeHHO, 0; 25; 50; 75; 100; 125; 150 Mxr/om’. Uz KOKIOH KONObI LIUIUHAPOM
BMecTUMOCTbI0 100 cM’ oT6upator 80 cm’ pacTBopa, [EPEHOCAT €ro B CYXHe
KOHMYECKHE WJIHM TUTOCKOAOHHBIE KOJI6bI BMECTUMOCTBIO 250 cM’. BBIMONHAIOT
onpeaeciaeHue xpoMa coracHo 11.1, usmMepsas ONTHYECKYIO IJIOTHOCThL BOJAHOTIO
pacTBOPA.

10.3.2 Ina ycTaHOBIEHHMA rpagyMpPOBOYHONH 3aBUCHMOCTH MPH BINOJIHE-
HUM U3MEPEHUH XpOMaA C IKCTPAKUMOHHBIM KOHUEHTPHPOBAHUEM B MEPHLIEC
ko6bl BMecTUMOCTbIO 100 CM’ ¢ MOMOILBIO IPaflyHPOBAHHBIX IMHIETOK BMeE-
CTUMOCTBIO | M 5 CM° [OMELIAOT 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 cM® pacTBOpa ¢
MaCcCOBOH KOHLeHTpauued xpoma 1,00 Mr/nM3, NOBOJAST OHAUCTUILIIMPOBAHHOM
BOAOH 10 METKH KW MepeMelundBaroT. MaccoBbie KOHUEHTPAUUH XpoMa B OJTY-
YEHHBIX IPaayHPOBOYHBIX 00Opa3uax paBHbl, COOTBETCTBEHHO, 2,0; 5,0; 10; 15;
20; 30 mxr/am’. U3 kaxaoit konbbl LHWIHHAPOM BMeCTHMOCTBIO 100 cM’ 0TOuU-
patoT 80 cm’ pacTBOpa, MEPEHOCAT €I'0 B KOHUYECKUE MIIH [UIOCKOJOHHbIE KOJI-
6L BMECTHMOCTBIO 250 cM® M Jasee BBLINOJHSAIOT ONpeAeNeHHe XpoMa € IKC-
TPAaKUHOHHBIM KOHLICHTpUpPOBaHHEeM coriiacHo 11.2. OgHoBpeMeHHO BbIMNOJI-
HSAIOT XOJIOCTOM OMBIT, HCNOAB3YA 80 CM° GUINCTUIIMPOBAHHOMN BObI.

10.3.3 OnTH4YeCcKYO MIOTHOCTh XOJIOCTOrO ONbITa BBIUUTAKOT U3 ONTHUE-
CKOH MJOTHOCTH IpadyUpOBOYHBIX 00pa3loB. [ paayHpoBOUYHbLIE 3aBUCHUMOCTH

9
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ONTHUYECKON TUIOTHOCTH OT MACCOBOM KOHLEHTpaUMUHU XpoMa B IpagyUpOBOY-
HbIX OOpa3suax pacCHMUTLIBAIOT METOAOM HAaUMEHBIUMX KBaaparosB. | panyupo-
BOYHBIE 3aBUCUMOCTH YCTAHABNMBAKOT MPU HCNOJb30BAHUU HOBOU MNAPTHUM
1,5-nudenunkapbdbazuna, nubo npu 3amMeHe U3MepHUTEbLHOro npudopa, HO He
peXe OJJHOrO pas3a B I'ofl.

10.4 KonTpoab cTAaOHNBLHOCTH IPAAYHPOBOYHON XaPpAKTEPHCTHKH

10.4.1 KoHTpOJIL CTAOMNBLHOCTH IPaayHMpPOBOUYHOM XAPAKTEPUCTHUKH NPO-
BOJAT IMPH MPUTrOTOBJIEHHH HOBOro pacTtBopa l,5-nudennnkapbazuaa wind Tpu-
XJIOPYKCYCHOM KUCIOTEI. CpeacTBaMU KOHTPOJIA ABIAIOTCA 00pasilpbl, HCMOJIb-
3yeMbIe U1 YCTAHOBJIEHUA rpaayHpOBOUHBIX 3aBUcUMoOcCTel Mo 10.3 (He MeHee
3 00pa3uoB A1 KaXI0#d rpaayypoBOYHOM 3aBUCHUMOCTH). JlonyckaeTcs npoBo-
AUTb KOHTPOJIb CTAa0MUJIBHOCTH OAHOW TpagyHpOBOYHON 3aBUCHMOCTH, €CIIH
Apyras 3aBUCUMOCTb HE€ HCHMOJIL3YIOTCS JUIS pacdeTra pe3yiabTaTOB aHajlu3a
[MpoO BOAbI 328 KOHTPOJIUPYEMbIH NEPHOI.

[ panyMpoBOYHAsT XapaKTEepPUCTHKA CUMTAETCA CTAOMIBHOH NMPU BBIMOJIHE-
HUU YCIIOBUSA

|Xr_cr|..<—GRa (2)

rne X, — pe3y/bTaT KOHTPOJLHOI0 U3MEPEHUSA MAaCCOBOM KOHLEHTPALlUK XpoMa
0611Ero B rpayUpOBOYHOM PACTBOPE, MKI/AM;
C; — NpUITMCAHHOE 3Haye€HWE MACCOBOHW KOHLEHTPALMU XpoMa oOuero B
rpagyHpOBOYHOM PacCTBOPE, MKI/M
Or — 110KA3aTeNb BOCMPOU3BOAMMOCTH A1 KoHUeHTpauuk C;, MKr/am’
(cMm. Tabauuy 1).

10.4.2 Ecnu yciioBHe cTaOMILHOCTH HE BBLINOJIHAECTCSA A1 OJJHOTO Irpajiyu-
POBOYHOI0 pacTBOpa, HEOOXOAUMMO BLINOJHUTE MOBTOPHOE U3IMEPEHUE 3TOrO
pacTBOpa A MCKIKOYEHHS pe3yJibTaTa, COAepKaLuero rpyoyro nmorpeuHocTs.
[Ipy NMOBTOPHOM HEBBINMOJHEHHH YCJIOBHUSA, BBIACHAKOT MPUYMHbI HECTAOWJIBHO-
CTH, YCTPAHAKOT UX U MOBTOPAIOT U3MEPEHHUA. Ecnu rpagyupoBOUYHAs XapakTe-
PHCTHKA BHOBb HE OYIET yNOBJETBOPAThL YCAOBUIO (2), YCTAHABIIMBAIOT HOBYIO
rpaiMpOBOYHYHO 3aBUCUMOCTb.

10.4.3 Ilpu BBIMOJHEHUHU YCIOBHUA (2) YUUTBHIBAKOT 3HAK PA3HOCTH MEXKIY
U3MEPECHHBIMH M NIPUIIMCAHHBIMHA 3HAYEHUAMM MACCOBOM KOHUEHTpPALUY XpoMa
obuiero B obOpasuax. Jra pa3HOCTb AOJKHA UMETb KaK IMOJIOKHUTENbHOE, TaK U
OTpHULIATEJIbHOE 3HAYEHHE, €CJIH € BCE 3HAYEHHUS UMEIOT OJUH 3HAaK, 3TO rOBO-
PHT O HAJIMUHUM CHCTEMATHUECKOrOo OTKIOHEHHA. B TakoM ciny4yae Tpebyercs
YCTAHOBHTH HOBYIO FPaAyHPOBOYHYIO 3aBHCHMOCTb.

10
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10.5 IloaroroBka nocyabl A/ ONpeaeeHHA XpomMa o0mero

[Tocyny, ucnonp3yemyro Wis XpaHeHUs Npo0d U BBIMOJIHEHUSA U3MEPEHUM
MAacCOBOH KOHLIEHTpaLUHUHU Xpoma oO0lIero, nepuoaHYEeCcKH (Mocie BbINOJHEHHS
aHanuza 4-5 cepuii npo6) obpadbarteiBaloT | %-HBIM pPacCTBOPOM COJISHOM KH-
CJIOTHBI, I1OCJI€ Y€ro MoCyay TIMATENBHO MPOMBIBAIOT H CIMOJIACKHBAIOT KUCTHII-
JIAPOBAHHON U OUINCTUIUTMPOBAHHOKN BOJOH.

[locyay, UCNONB30BAHHYKO A1 XpaHEHUS W aHalM3a CWJIBHO 3arpsa3HEH-
HbIX MPOO cAeayeT BbIACPXHMBaTb HECKOJbKO MHUHYT C KOHLEHTPUPOBAHHOM
CEPHOH KUCJIOTOH, 3aTE€M TLLATEJIBbHO MPOMbIBATL BOJOH.

Mcnons3oBark nocyny s Apyrux ONMpeaeneHui He peKOMeHayeTCs.

11 BeinosiHeHne uamMepeHui

11.1 BbInoanenne wu3MepeHHH MacCOBOH KOHUEHTPAUHH XpoMa
o0u1ero B BOAHOM pacTBope

11.1.1 Uunuaapom BMectumocTsio 100 cM® otMepsioT 80 cm’ oTHALT-
POBAaHHOW AaHATU3UPYEMOH BOJBI, MOMEIHAIOT €€ B KOHWUYECKYIO KOJIOYy BMe-
CTHMOCTBIO 250 cM’ , 106aBNAIOT 2 CM® PACcTBOPA CEPHOI KUCJIOTHI H 2 KarUly
pacTBOpa epMAaHraHaTa Kajiud A0 TEeMHO-KpaCHON OKpacKH, 3aT€M HM30bITOK -
3 Kary. KUNATAT pacTBOp B TEYEHHE 2 MUH, 3aTeM 100aBadAoT 6 Kanesb azuaa
HaTpus, €CJIM OKpacKka He ucyesaeT, J00aBNAIOT elle HECKOJILKO Karenb a3uia
HaTpus. Korga pacTBOp MOMHOCTBIO OCTHIHET MEPEHOCAT €ro B MEPHBIE KOJIObI
BMecTumocTbio 100 cM’, nobasnsior 2 cm’ pacTBopa ¢TopHza HaTpHs, 5 cM’
PacTBOpPa TPUXJIOPYKCYCHOH KHCIOTHI M 5 c¢M’ pacTBopa audeHHnkapbasznia.
HoBoaaT A0 METKH OMIAMCTHIHPOBAHHONH BOAON M nepeMeuuBaroT. Eciu ye-
pe3 15 MUH pa3BUBAETCA KPAaCHO-(PHOIETOBA OKPACKa, TO MPOBOIAT U3MEpPEHUE
ONTHYECKON IUIOTHOCTH BOAHOIO pacTBOpa Ha QoToMmeTrpe (CneKTpoPoTOMET-
pe) B KIOBETE C TOJIUUHON cnod 5 ¢M nipu 540 HM OTHOCHUTENTBLHO OHUCTUILIUPO-
BaHHOW BOJAbl. OJHOBPEMEHHO C NMpoOaMM BLIMOJHAKOT XOJOCTOM OIBIT, UC-
nonb3ys 80 cM’ auCcTHILTMpOBaHHOMN BoAbl. ONTHYECKYIO MIOTHOCTh XOJOCTOro
OMNbITA BLIUMTAOT U3 OMTHUECKON MJIOTHOCTH Npood.

11.1.2 Ilpu npeBbIlIeHUH ONTHYECKOH NJIOTHOCTH, COOTBETCTBYIOILEN [10-
ClleAHeH TOUYKE rpalyUPOBOYHON 3aBUCUMOCTH, HEOOXOAUMO TMOBTOPUTH HU3MeE-
peHue nocje paszdaBieHus npoOel. [Ins paszdaenenHuss oTOMparOT aJIUKBOTY OT
S cM® 10 50 CM’ MCXOAHOIA npoObl BOABl NHUNETKOW ¢ OOHOW OTMETKOU, MOMeE-
[IAIOT €€ B MEPHYIO K00y BMecTHMOCTBIO 100 CM°, IOBOAAT OO METKH AUCTHII-
NTMPOBaHHOI BOJOH M NepeMellyBaloT. 80 cM’ NOJIyYEHHOTO PacTBOPA MEPEHO-
CAT B KONOY BMECTUMOCTbIO 250 CM® M BBIMOJHAIOT H3MEPEHHUS COINacHo
11.1.1. AnukBoTy Jis pazbaBfieHUs npoObl clieAyeT BbIOMPATh TAKUM 00pa3oM,

| 1



PJ1 52.24.522-2009

4yTOOBI MaccoBas KOHLEHTpauus XxpoMa ofuiero B npode nocne pazdaBneHUA
Haxoaunack B npeaenax ot 100 no 150 mkr/am’.

11.2 BbinoiHeHHe u3MepeHHH  MacCOBOH KOHUEHTpallHHW Xpoma
001ero ¢ IKCTPAKIIHOHHBIM KOHUEHTPHPOBAHHEM

11.2.1 Ecnu nocne nobGasnenus peaktuBoB k npode (cMm. 11.1.1) He pazBu-
BAETCA 3aMETHOE BHU3YAJIbHO KpacHO-PHOJIETOBOE OKpAlHMBAHUE, H3MEPEHHE
clieAyeT NPOBOAUTH C IKCTPAKUMOHHBIM KOHUEHTPUPOBAHUEM. s 3TOro no-
JTYYEHHbIH PacTBOP MOJHOCTHK) MEPEHOCAT B ACJUTENIBHYK) BOPOHKY BMECTH-
MocTbio 250 cM’, 106aBmAOT 12 cM® M30aMHIOBOrO CIIMPTA M IKCTPArupyroT
npoOy 8 teyeHue 1 MuH. [locne paccnoenus a3 IKCTPAKT QUIBTPYIOT B IPO-
OUpKy ¢ mpUTEpPTOH NMPOOKOM, Uepe3 BOPOHKY € GUILTPOM «KpacHad JIEHTa», B
KOTOPBIA MOMELLEH npokaleHHbi cynsdar HaTtpus (1,0 -1,2 r). Cynedar Ha-
TPHA MOXHO OTMEPATb rpalydpoBaHHOH mpobupkoit (o6veMm cynsdata 0,5 -
0,6 cM’) MMM APYrUM MOAXOIALIAM MepHHUKOM. DWIBTP C CONBIO NpeaBapH-
TE€JIbHO CMAa4YMBAalOT H30aMHJIOBbIM CNUPTOM. (DUILTPOBAHWE HYXHO IPOBO-
IMTbh, KaKk MOXXHO OBICTpEe, pPEKOMEHAYEMOE BpeMs COCTaBIseT He Oouiee
15 muH. Ilocne punbTpoBaHUA GUIILTP C CYAbPATOM HATPUA NPOMBIBAIOT | cM”
u3oamunoBoro cnupra. JdoBomar obwem skcTpakta Ao 10 cM’, 3aKpbIBaroT
npoOKoi U nepeMeUIuBaloOT, rnepesopayuBas NpoOHUpPKY BBepX-BHU3 (HEe B30aJl-
ThiBaTh!). Ecnu npoueaypa ¢unbTpOBaHHA NMPOTEKAET OYEHbL MEIJIEHHO, NO-
NYCKAETCA NMEPEHECTH IKCTPAKT Cpa3y B NPOOUPKY, AOBECTH A0 METKH H30aMH-
JIOBBIM CIHUPTOM, nepemMelats U A00aBUTh B NMPOOMPKY Cyabgar HATpUsA Iis
OCYILIEHHA 3KCTPAKTA.

11.2.2 Okpacka 3KCTpaKkTa HEYCTOHUYKMBA, O3TOMY H3MEpPEHHE ONTUYECKOM
IUIOTHOCTH HY>KHO TMPOBOAUTH CTPOro MO BPEMEHH, OTCUHTHIBAA 15-20 MHUH C
MOMEHTA J3KCTpakUMHU. J10o U3MEpEHHA SKCTPAKT CIEAYET AEpXKaTh B TEMHOM
MECTE.

11.2.3 U3MepaioT ONTHYECKYIO TUIOTHOCTh 3KCTpakTa HAa (POTOMETpPE HJIH
CIIEKTPO(POTOMETPE C HENPEPLIBHOW pa3BepTKOM cnekTpa npu 350 HM (Ha ¢o-
TOMETpE, CHAO)KEHHOM CBEeTOMUNbTPaMH, NpH 540 HM) B KOBETe € TOJILLIMHOM
C105 2 CM OTHOCHUTEJIbHO OMAUCTHILIMPOBAHHOMN BOJIbI.

11.3 YerpaHenne MeliaromnxX BAOHAHHUH

Beinondeuuo vwiMepeHuii MacCoBOi KOHUEHTpAlMK XpoMa OOLIEro Ikc-
TPaKLUHUOHHO-POTOMETPHUYECKHM METONOM MEIIACT XKeNe30 B KOHUEHTPALMAX,
npeebiwaommx | Mr/am’. [Tpy BbINONHEHUH NPAMBIX HOTOMETPHUYECKHUX H3Me-
PEeHHI B BOJHOM PacTBOpPE Mellarollee BIMAHUE Xee3a HAYMHAETCA MPH KOH-
HEHTPAUXH CBbile 2 Mr/AM’. B OpHCYTCTBHH Kenesa pe3yJabTaT H3IMEPECHHUH
OKa3bIBAETCs 3aBbILIEHHBLIM. YUeT MELIAIOLIETrO BIMAHUA Kejle3a MPU KOHLEH-
12
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TpalMM NOCAEAHEro B Mana3one oT | 10 10 Mr/aM’ mpoOH3BOAMTCH B COOTBET-
ctBuU ¢ opmynamu (5) - (7). Ilpu koHueHTpauuu xene3a 6onee 10 MT/ M
BBLITIOJIHATE H3MEPEHHUS MACCOBOH KOHLEHTpALUMHU XpoMa 0OHLIero 1Mo HacTosAlleH
METOJIUKE HE CJIEAYET.

12 Beruunciienue H ogpopMiieHHe pe3yJibTATOB H3MEpPEeHH i

12.1 1lo cootBercTBYIOILIEH rpadyHUpOBOYHON 3aBUCHUMOCTH HaxoOaT Mac-
COBYIO KOHLIEHTpAUMIO XpoMa OOLIEro B aHaAJIU3HWpyeMoH mnpobe BoAbl X,
MKI/IM’, OTBEYAIOLLYIO OJyYEHHOMY 3HAYEHHIO ONTHYECKOH TUIOTHOCTH.

MaccoByI0 KOHLEHTPALHIO XpoMa obmero X,, MKI/AM® MpU BBINOTHEHHH
H3MEPEHUN B pa30aBIeHHOH 1pobe BOALI pACCUHUTHIBAIOT MO GopMyie

X,-100
X, ==y (3)

roe V — o6beM aJIHKBOTBI MPOOKI BObI, B3ATHIH [T pa3baBneHus, cM .

[2.2 Ecnu KOHLEHTpauus enesa B mpobe Bozbl NpeBbiiuaeT | Mr/aM” npu
YKCTPaKLIHOHHO-(POTOMETPHUECKOM OTIPEAEIEHHH WIH 2 MI/oM’ TipH GOTOMET-
puyeckoM (Ho He 6osee 10 MI/aM’), TO pacueT MaccOBOil KOHLIEHTPALMH XpoMa
obwero X3, MKI/OM® IIPOH3BOIAT 1o GopMyie

X; =X, - X;'b, (4)

rae b — nompaBouHbIH KOIPDHUUHMEHT, YUWTHIBAIOLIMIA MeLIalollee BINUSHHUE
KeJesa.

Ko3pduuueHT b pacCUUTBIBAIOT:
~ [IPY BBINOJIHEHHUH U3MEPEHUI B BOJHOM pacTBOpe 1o popMyiie

b=0,032 Cy, (5)

~ NPHA BBINOJIHEHUH U3MEPEHHUH C IKCTPAKLHOHHBIM KOHLUEHTPUPOBAHHEM
3
NMpU KOHLEHTPALIMH Kelle3a CBhIle 1 40 2 MI/OM™ BKIIOUMTEIBHO [0 (GOpMYye

b= 0,3 Cx-0.2, (6)
- IPY KOHUEHTPALIMY Kejle3a cBbille 2 MI/aAM’ 1o dopMyJie

b =0,045' Cx+0.3, (7)

roe Cy - MaccoBas KOHIEHTpauus JKeje3a B aHAJIM3UPYEMOM npode€ BOAbI,
3
MI/OM”.
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12.3 Pesynerar usMepeHus B JOKyYMEHTaX, NpeAyCMaTpUBalOLUIUX €ro UcC-
[MOJIL30BAHHE, NPEACTABIAIOT B BUJE:!

X+ A, Mer/am (P =0,95), (8)

rae X - MaccoBas KOHLEHTpalua XpoMa o01ero B aHaIu3upyeMoii npode Bo-
abl (X = X, X;, X3);

+ A - rpaHuLbl XapaKTEPUCTUK MTOrPELUIHOCTH Pe3ynbTaTa H3MEPEHHUA IS
JAaHHON MAaccOBOM KOHUEHTpaluu XpoMa obuero (Tabauua 1),
MKI/AM .

YucneHHbie 3HAYEHUS pe3ynbTaTa HM3MEpeHHA JODKHBI OKAaHYHBAThCH
nudpoi TOro ke paspsana, YTO ¥ 3HAYCHUS XAPAKTEPUCTHKH MOTPEIIHOCTH; Xa-
pakTepUCTHKA IOTPELIHOCTH HE OOJHKHA cojiepxarbh Oojee 2-X 3HaYaluUXx
uudp.

12.4 JlonycTUMO MpeaACTABIATL PE3YyJIbTAT B BU/C:

X £ A, (P=0,95) npu ycnoBuy A< A, (9)

LL

rne + A, — rpaHuibl XapaKTePUCTHK MOrPEIIHOCTH PE3ybTaTOB M3MEPCHUH,
YCTAHOBJICHHBIC TPU peaid3alluM METOJAUMKH B J1aOOpaToOpHH H

obecrieynBaeMble KOHTPOJIEM CTaOMIBLHOCTH PEe3yJIbTATOB M3MEPE-
HUit, MKI/OM .

[IpumMedanune - JlonyCTUMO XapaKTEPUCTHKY IMOrPEIIHOCTH PE3yJIbTATOB H3-
MEPEHHI NMPHU BHECAPCHUH METOJAUKH B TaOOPATOPUM YCTAHABJIHMBATh HA OCHOBE Bbl-
paxkedus A,= 0,84'A ¢ nocneaylouKUM yTOYHEHHEM MO MEPE HAKOILUIEHHA UHQOpMa-
LIMH B MPOLIECCE KOHTPOJIS CTAOMIBLHOCTH PE3YJILTATOB H3MEPEHHIA.

12.5 Pesynbratel M3MepeHUs OQOPMIISAIOT MNPOTOKOJIOM MM 3alUCHIO B

XypHase, 1o ¢opMaM, NpUBEACHHBIM B PyKOBOJACTBE 10 KauecTBy Naboparo-
pUH.

13 KoHTpOJIb Ka4ecTBA pPe3y/IbTATOB H3MEPEeHHH NPH pean3aluu
METOAMKH B J1abopaTopHuH

13.1 O01mue nmnoaoKeHus

13.1.1 KoHTposb kKauyecTBa pe3yjibTaTOB U3MEPEHHUN NpPH pearu3allud Me-
TOJAMKH B JIaDOpaTopuM npenyCcMaTpUBaET:

- ONEPaTUBHbII KOHTPOJb HUCIOJHUTEJIEM MPOLEAYPHl BHIIOJTHEHUA H3MeE-
peHHil (Ha OCHOBE OLICHKH MOrPELIHOCTH [PU peaiM3allMi OTJACJIBHO B3STOM
KOHTPOJILHOH NpoLeaypbl);

- KOHTPOJIb CTAa0UJILHOCTH PE3YJIbTATOB U3IMEPEHUH (HA OCHOBE KOHTPOJISA
CTaOMJIBHOCTH MOIPELIHOCTH).

14
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13.1.2 IlepuoanyHoCTL KOHTPOMAA UCMIOJTHUTEIEM MPOLEAYPbl BbIIOJIHEHUS
H3MEPEHUI, a TaKXKE pealu3yeMble MpoUeaypbl KOHTPOJIA CTAOMIBHOCTH pe-
3yJbTATOB U3IMEPEHUN perjiaMeHTUpPY1oTc B PyKOBOACTBE MO KavyecTBY J1abo-
paTOpUHM.

13.2 AJUropMT™M OnNepaTHBHOrO KOHTPOJIA npoleaypb! BbINOJHEHHS
H3IMEpPeHHH ¢ HCMOJIL30BAHHEM METoAa 100aBOK

13.2.1 OnepaTuBHbIH KOHTPOJIb MCHOJHUTEEM TIPOLEAYPHI BbIMOJHEHHS
U3MEPEHUIN TPOBOAAT NMYTEM CPaBHEHUA PE3YyJBTATOB OTAEJIBHO B3SITOH KOH-
TpOABHOU npouenypsl K, ¢ HopmarusoM koHtpona K. [lns Beeaeuus nodaBok
ucroib3yroT ['CO win arrecToBaHHbIA pacTBOpP AUXPOMATA KaJMs (CM. TpH-
OoXEeHUe A).

13.2.2 Pesynbrat KOHTPOJIBHON nponeaypsl K,, MKI/AM>, pacCUHTHIBAIOT
o hopmyiie

Ky =[X'-X-C,| , (10)

rae X' — pe3ysbTaT KOHTPOJILHOIO U3MEPEHH MacCOBOH KOHLIEHTpALMU XpoMa
. as 3
obuiero B npobe ¢ H3BeCTHOH N00aBKOM, MKI/AM ;
3
C,— MaccoBas KOHUeHTpalnug A00aBKH XpoMa o0Lero, MKI/oM-.

3
13.2.3 Hopmatus koHTposa norpewiHocTH K, MKIr/aM™, paccUuThIBAIOT IO
dopmyne

— 2 . 2
K \/AHX, AL, (11)

rae A, , M A, — 3HAYEHHA XapPAKTEPUCTHK MOrPeLIHOCTH PE3YybTATOB U3Me-

Xl
PEHUH, YCTAaHOBJICHHBIE MPH pealn3allii METOAHUKH B J1a0O-
paTopuH, COOTBETCTBYIOLIIME MACCOBOH KOHLEHTpALUH XPO-

"s v 3
Ma obulero B npobe ¢ mobaBkoi u pabouei npode, MKr/aMm- .

[IlpuMeudanue — JlonycTuMO N1 pacyeTa HOPMAaTUBA KOHTPOJIS HCHONB30BaTh
3HAYEHHUA XAPAKTEPUCTHK MOrPEIIHOCTH, NOyUYEHHbIE PACYETHBIM ITYTEM I10 QOpPMY-

nam Anx. =O,84-AX; H A, :0,84'Ax C MOCJIEAYIOUM YTOUHEHHEM MO MEpe Ha-
X

KOMJIECHUA WHQOPMALUHU B MPOLIECCE KOHTPOJIA CTAOMNBHOCTH pe3yJIbTATOB U3MEpeE-
HUMH.

13.2.4 Ecnu pe3ynbTaT KOHTPOJILHOI NpoUeaypbl YAOBJIETBOPAET YCJIO-
BUIO:

K |<K, (12)

NpOoUCAYPY aHAIW3A NPU3HAIOT YAOBIETBOPUTEILHON.
15
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[Ipy HeBbINONHEHUH ycioBus (12) KOHTPONIBHYIO NPOLEAYPY MOBTOPSAIOT C
aApyrou rpodoit Boael. llpu noBTOpHOM HEBBINOJIHEHUH yCioBuA (12), BBIAC-

HAKOT MPUYMHBL, TPUBOAAIIME K HEYAOBJICTBOPUTEBHBIM pPe3yJibTaTaM, U IPH-
HHUMAKOT MEPHI 10 UX YCTPAHEHHIO.

14 IIpoBepka npHemMJIeMOCTH pPe3yJ/ibTATOB, MOJYYEHHBIX B YCJO-
BHAX BOCNIPOH3IBOAHMOCTH

[4.1 PacxoxaeHue Mexay pe3yJibTaTaMH HW3MEPEHHH, MOJy4YeHHbIMH B
ABYX JIa0OopaTOpusiX, HE JOJDKHO [PEBLILIATh Mpejena BOCHPOH3BOAUMOCTH R.
[Ipn BEINOJIHEHHUM 3TOrO YCIOBHA NMPUEMIIEMBI 00a pe3ysibTaTa U3MEPEHUN U B
Ka4yeCTBE OKOHYATEIbHOIO MOXKET ObITh UCIIOJIB30BAHO X 00LIEe CpeaHee 3Ha-

YeHHe. JHAUYESHHUE TIpeiesia BOCIIPOU3BOAMMOCTH pacCUYMTHIBAIOT 110 (POpMYyJIE
R=2,77 - or. (13)

14.2 [Ipn npeBblllIEHUHU NIpeAeIa BOCIPOUIBOAUMOCTH MOTYT ObITh MCHOJIb-

30BaHbl METO/bl OLICHKH IPHEMJIEMOCTH pPE3yJNbTaTOB HM3MEPEHUN COINIacHO
['OCT P UCO 5725-6 (pasnen 5) wniu MU 2881.

14.3 TlpoBepKy NpUEeMJIEMOCTH MPOBOAAT MPH HEOOXOAUMOCTH CpaBHEHHUA
pE3yJIbTAaTOB U3MEPEHHH, NOTYUEHHBIX ABYMS J1aDOpaTOpHUAMM.

16
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IIpunnoxenue A
(peKOMEHYyEMOE)

MeToauka

IIPHIOTOBJIEHHS ATTECTOBAHHBLIX PACTBOPOB XpoMa o0LIero
AP1-Cr, AP2-Cr, AP3-Cr

A.l1 HazHayeHue u 00/1aCTh NPHMEHEHUA

HacTtosmas mMeTtoadka periaMeHTHPYET MPOUEeaAypy NPHUTOTOBJIEHHUSA aTTe-
CTOBAHHBLIX PacTBOPOB XpoMa OOLIEro, MpEeAHa3HAYEHHBIX IJId YCTAaHOBJICHMS
rpaay MpOBOUYHbLIX XapaKTEPHUCTUK MPUOOPOB U KOHTPOJISA MOTPELIHOCTH pe3yJib-
TAaTOB U3MEPEHNH MACCOBON KOHILECHTpAllMU XpOMa OOMIEro B NMPUPOAHBIX M
OYHUIEHHBIX CTOYHBIX BOJAX GPOTOMETPUUYECKHM METOLOM.

A.2 MetpoJiornuecKkue XapakKTepUHCTUHKH

MeTponornyecknue XapakTepUCTHKU aTTECTOBAHHBIX PacTBOPOB IPHUBEAC-
Hbl B Ta0HLE A.l.

Tabnuua A.1 - MeTposoruyeckue XapakKTEpUCTHKH aTTECTOBAHHBLIX PacTBO-
pOB XpoMa 001ero

——— e — ———— —— — ———

HauMeHOBaHHE XapaKTEPUCTHKH 3HaYEHHUE XapaKTEPUCTHKH

JUTS aTTECTOBAHHBIX PACTBOPOB
AP1-Cr AP2-Cr AP3-Cr

ATTECTOBAaHHOE 3HAY€HUE MAaCCOBOM 100.0 5,00 1,00
KOHILIEHTPALMK XpOMa 061LIEro, Mr/am’
I'paHULBI MOrPEIHOCTH aTTECTORAHHO- +(),2 +(),03 +0,01

ro 3Ha4Y€eHUss MAacCOBOH KOHUEHTpaLHH
XpomMa ob1uero, mr/am’, (P=0,95)

e e N TS E i — —_——,—eree— . ———

A. 3 CpeacrBa H3MepeHHii, BCTOMOraTe/ibHbIE YCTPOIiCTBA, peaKTUBbI

A.3.1 Becsol naboparopusie Beicokoro (1) kitacca Ttounoctu no I'OCT
24104-2001.

A.3.2 Konbul MepHble 2-r0 Kjiacca TOYHOCTH HUcCIojHeHus 2 no ['OCT
1770-74 sBMecTuMOCTBIO: 100 cM° — 2 wr., 500 cM® — 1 1mT.

A.3.3 ITunetka ¢ ogHOH OTMETKOH 2-ro kjiacca TOYMHOCTH UCIOJIHeHHUS 2
3
rno ['OCT 29169-91 BMecTUMOCTRIO 5 cM™ — 1 1IT.

A.3.4 Tlunerka rpagyupoBaHHaa 2-ro Kjlacca TOYHOCTH UCTOJIHEHHUsA |, 2
no FOCT 29227-91 MectumocTbio 1 cM” — 1 T,

A.3.5 Crakanuuk mia B3sewnuBaHusg (0tokc) CB-19/9 no 'OCT 25336-82 .
A.3.6 Boponka na6oparopnas no ['OCT 25336-82 auametrpoM 56 MM.

17
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A.3.7 IUnarens no 'OCT 9147-80.

A.3.8 DKCHKATOp MCIOJHEHHS 2, AHaMeTpoM kopryca 100 MM wid 190 mMm
no 'OCT 25336-82.

A.3.9 lllxa¢d cyumnbHblil 001ENadbopaTopHOro Ha3HAYEHUS.

A.3.10 Xnopua kanbius 00e3BoxeHHbIid no TY 6-09-4711-81, 4. (s 3k-
CUKaTOpa).

A.4 UcxoaHble KOMNOHEHTHI ATTECTOBAHHLIX PACTBOPOB

A.4.] Kanuii apyxpoMoBokucneiii (anxpomar kanus) no N'OCT 4220-75,
X.4. ¢ coepxanueM ocHoBHOro BeuiectBa K,Cr,O; He Menee 99,9 %.
A.4.2 Bona nucrwyuinposansasg no I'OCT 6709-72.

A.4.3 Boaga OMAUMCTHIINIMPOBAHHAS.

A.S Ilpouenypa npHuroToB/IeHHS ATTECTOBAHHBIX PACTBOPOR

A.5.1 [Ina npurorosineHus arrecroBaHHoro pactsopa AP1-Cr B3BeuinBa-
IOT B OIOKCe C TOUHOCTBIO 0 YEeTBEPTOro 3Haka nmocje 3ansroi 0,1413-0,1416
AHXpoMara Kajlidf, NPEABAPHTENBHO BbICYLICHHOTO B CYIIHABHOM WIKaAQy NpH
remrieparype 105-110 °C B TedeHne | 4 4 oXJaXIEHHOro 10 KOMHATHOH TEM-
rmeparypbl B 3KCHKaTope Haa XJ0opHAOM KaiabUHi. KOJMHYEeCTBEHHO NepeHOCAT
HABECKY B MEPHYIO KOJIOY BMecTHMOCTbIO 500 CM’, pacTBOPAIOT B GHIMCTHI-
JIMPOBAHHOM BOJE, JOBOAAT OOLEM pacTBOpPa 10 METKH U NEPEMEUIUBAIOT.

[lonyyeHHOMY pacTBOpY NMPUIKCHIBAIOT MACCOBYIO KOHUEHTPALMIO XpoMa
obmero 100,0 Mr/am’ .

A.5.2 Jlnga npuroToB/ji€HNs ATTECTOBAHHOIO pacTBopa AP2-Cr nmuneTkoii ¢
OIIHOM OTMeTKOIi oT6upatoT 5 cM” pactBopa AP1-Cr, NoMelnaior ero B MEPHYIO
konby BMecTHMOCThbIO 100 cM, IOBOAAT 0 METKHM OMAMCTHIIMPOBAHHOM BO-
JI0H ¥ nepeMelurBaoT. PacTBOp NMEPEHOCAT B TEMHYIO CKASHKY C IUIOTHO 3a-
KpbIBaloUencs npoOKoi.

[lonydyeHHOMY pacTBOpY MPUMUCHIBAIOT MACCOBYID KOHUEHTPALIMIO XpoMa
o61tero 5,00 Mr/am.

A.5.3 JIns npHroToBJicHUA aTrTecTOBaHHOro pacTBopa AP3- Cr rpaagyupo-
BAHHOM MMIIETKON BMeCTUMOCTBIO | cM orbupatot 1,0 cMm’ pacreopa AP1-Cr,
MOMEIAIOT €ro B MEPHYIO KOO0y BMecTUMOCTBIO 100 cM, JOBOJAT [I0 METKH
OMAUCTU/UTHPOBAHHON BOJIOM U NepeMelldBalOT. PACTBOp nepeHocCAT B TEM-
HYIO CKJISHKY C IUIOTHO 3aKpbIBatoLIeiics MpoOKOid.

[lonyueHHoMy pacTBOpY MPHUNMCHIBAIOT MAaCCOBYK) KOHUEHTPAIHMIO XpoMa
o6wero 1,00 mMr/om-.

18
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A.6 Pacuer MeTpoIOrHYecKHX XapaKTEPHCTHK aTTEeCTOBAHHbLIX pac-
TBOPOB

A.6.1 ATTeCTOBaHHOE 3HAUY€HHE MACCOBOM KOHLEHTpaLHKU XpoMa OOLLero
3
C,, mr/amMm” B pactBope AP1-Cr paccuutsiBaioT no popmyne

C _1000-m-1000-2-52,00

A.l
! V-294,17 ’ (A1)

i€ m — Macca HaBEeCKH AUXpoMara Kalud, I;
52,00 - MmonsipHad Macca xpoma, I/MOJIb;
V - BMECTUMOCTh MEPHOM KOJIOBI, cM’;
294,17 - MmoasspHas Macca AMXpoMarTa Kaus, I/MOJIb.

A.6.2 ATrecTOBaHHOE 3HAYEHME MACCOBOH KOHLEHTPAUUM Xpoma OOLUEero
C,, mr/aM’ B pactBope AP2-Cr paccuuThiBaiOT No GopMye

_ L
20

roe 20 — oTtHoleHue o0beMa arrectoBaHHOro pacteopa AP1-Cr, orbupaemoro
NUNETKOH, K 00beMy MepHO# KOJOBbl.

C, (A.2)

A.6.3 ATTeCTOBaHHOE€ 3HaUY€HHE MAcCOBOM KOHLIEHTpaLUHU xpoma oO0lIero B
3
pactBope AP3-Cr C,, MI/aM”, pacCUYHTBIBAIOT 10 GOopMYyJIe

_ C
100

rae 100 — oTHowieHue 00bema arrecroBaHHoro pacteopa AP2-Cr, otbupaemo-
ro NUNETKON, K 00beMy MEepHOH KONOBL.

C, (A.3)

A.6.4 Pacuer 3Ha4€HHH NOrpelIHOCTH MPUIOTOBJIEHUSA aTTECTOBAHHOIO pac-
3
tBOpa AP1-Cr A, MI/IM™ BBINOJHAIOT 110 GOpMYIE

(ALY 2 (AL
AI:C. H +(A_m] 4+ Y

\H \V/

2
(A.4)

rne A, - npeaesbHOE 3HaUE€HUE BO3MOXXHOI0 OTKJIOHEHHS MacCOBOH [0JIH OC-
HOBHOI'O BELUIECTBA B PEAKTUBE OT MPUIMUCAHHOIO 3HAYEHHUA |,
L - MaccoBas A0Jig OCHOBHOIO BEIECTBA (AUXpOMATa KaJiuf) B PEaKTHUBE,
NPUIMCAHHAsA PeaKkTUBY KBATM(PHKALMHU X.4.;
A, - IpeaesibHasg BO3MOXKHAs MOrpelIHOCThL B3BELIMBAaHHUS, T;
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Ay - TIpeaenbHOE 3HAaY€HUE BO3MOXHOI0 OTKJIOHEHHUSI BMECTUMOCTH MEpP-
u 3
HOU KOJIObI OT HOMUHAJILHOTO 3HAYEHHUA, CM .

[Ipenen BO3MOXKHBIX 3HAYEHUH MOIPELIHOCTH MPUIrOTOBJIICHUA AaTTECTOBAH-
Horo pacteopa AP1-Cr

r 0,0002
- 2 2
A ']00\(999) (51414’

A.6.5 Pacyer 3Ha4YeHUHl NOrpelIHOCTH IPHrOTOBJIEHHA ATTECTOBAHHbBIX
pacTBopoB AP2-Cr (Az) u AP3-Cr (A;) ¢ MacCOBO KOHUEHTpaLMEN Xpoma 00-
mwero 5,00 1 1,00 MI/AM’, COOTBETCTBEHHO, BBIMOMHAIOT MO GopMyIie

A A
=ci-\(%)2 Y +(~%'-)2 , (A.S5)

)2 = 0,19 Mr/am’

500

roe C, - npunucandHoe pactesopaM AP2-Cr, AP3-Cr 1-oe (i=2,3) 3HauyeHue mac-
3 3
COBOH KOHUEHTpALUH Xpoma obllero, Mr/am-;
V| - BMECTUMOCTb MEPHOMH KOJIObI, cm’

Ay, - IpeaenbHOe 3Ha4eHHe BO3MOXHOIO OTKIOHEHHSI BMECTUMOCTH MEPHOH
|

KOJOb! OT HOMHHAJILHOIO 3HAYEHHS, CM" .

V, - 1-0€ 3HauYeHHue HOMHHaJIbHOro 006beMa pacTsopa, oTOMpPaeMOro nuner-
KOH, cM’

Ay, - Mpefie/ibHOe 3HA4YeHHE BO3MOXKHOIO OTKJIOHEHHA 00BEMa pacTBopa, OT-

|
- 3
OupaeMoro NUIETKON, OT HOMUHAJILHOIO 3HAYEHUs, CM

3HayeHue NOrpellHOCTH NPUroTOBIEHHUA aTTECTOBAHHOIO pacTtBopa AP2-Cr

0.19
A; = \/(100)2Jr

003

)2 = 0,033 mr/om’.

00 T

3HaueHuKe NOrpelHOCTH MPUTOTORIEHUA aTTECTOBAHHOTrO pacTBopa AP3-Cr

001

53=1,O-J(?33) (100)2 (P92 = 0,010 mr/ov’.

A.7 TpeboBanus 6e3onmacHoOCTH

Heobxoaumo cobmoaathk obiume TpeboBaHUs TEXHUKU 0€30MacHOCTH MpH
paboTe B XHMHYECKUX JlabopaTopusx.
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A.8 TpeboBanusa K KBaaupHKauUuKu ONepaTopos

ATTECTOBAHHbIH PACTBOP MOXET TOTOBHTb HHXXEHEp WM JjabopaHT co
CPEAHUM NPOoJeCcCHOHANIbHBIM 00pa3oBaHUEM, MPOIUEAIINNA CIEHATBLHYIO NO/I-

FOTOBKY M MMEIOIUUI CTaX padoTel B XMMHUYECKOW 1adoparopuu He MeHee 6
MEC.

A.9 TpeGoBaHusi K MAPKHPOBKE

Ha cKkasgHKY ¢ arTeCTOBaHHLIM PaCTBOPOM AOJI2KHA ObITH HAKJIEEHA 3THKET-
Ka C YKa3aHHEM YCJIOBHOro 0003HAYEHUA pacTBOpa, BEIUUYUHBl MACCOBOM KOH-
IECHTpaUMK Xpoma oDbIIEero, MOrpeuIHOCTH €€ YCTAHOBJIEHUS M AAaThbl MPUTOTOB-
JICHUSA pacTBOpa.

A.10 YcaoBus XpaHeHHUn

AtrecTtoBaHHbI pacTBOp AP1-Cr, cnegyer XpaHUTb B XONOAWJILHHUKE B
[UIOTHO 3aKPbITOH CKJISHKE U3 TEMHOrO CTEeKJa He fosee 1 Mec.
AtrectoBaHHble pacTtBopbl AP2-Cr n AP3-Cr XxpaHeHHIO HE MO JIexKaT.
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PenepanbHag cayxK0a Mo rHAPOMeETeoPOJIOrHH
H MOHHTOPHHIY OKPYKalollleH cpeabl

FOCYAAPCTBEHHOE YYPEXAEHHE
I'TMAPOXUMHUYECKHHU UHCTUTYT

344090, r. PocTtoB-Ha-/loHy dakc: (8632) 22-44-70
np. Crauku, 198 Tenedon (8632) 22-66-68
E-mail ghi@aaanet.ru

CBUIAETEJBCTBO
00 aTTecTaui METOAUKH BBINOJHEHUS U3MepeHUH Ne 176.24-2009

MeToauka BbINOJHEHUS H3MEPEHUH MAcCOBOM KOHLIEHTpALMHU XpoMa
oburero B Bojaax (GOTOMETpHUYECKHM METOAOM ¢ AUMDEHUTKAPOA3ZHIOM,

pa3paboraHHas [ ocyaapcTBEHHbIM YUpexacHHEeM | HApOXHMHYECKUH
UHCTUTYT ('Y ' XH)

U pernaMeHTUpoBaHHas PJ1 52.24.522-2009 MaccoBas KOHUEHTpaL U
Xpoma obuiero B BoAax. MeroanKka BeINOJHEHUA U3MEPEHUH (hOTOMETPH-
YeCKHUM METOAOM ¢ NTUDEHUNKapOaMaOM,

atrecToBaHa B cooTBeTCTBUHU ¢ [[OCT P 8.563-96.

ATTecTalMs OCYLIECTB/IEHA MO Pe3yJIbTaTaM 3KCIIEPUMEHTAJIbHBIX HC-

cJieTOBaHUH.

B pesyjbTare aTrecrauMy yCTaHOBJIEHO, YTO METOAUKA BbIMNOJIHEHHS
U3MEPEHHN COOTBETCTBYET [MPEABABIAEMbIM K HEH METPOJIOTHUYECKUM
TpeOoBaHUAM KU 00J1agaeT METPOJOTHUYECKUMH XapaKTEPUCTHKAMHM, TPH-
BEJEHHbLIMU B Ta0nuuax | u 2.



Tabnuna | - Jlnana3’oH u3MEpeHHil, 3HaUYEHHUS XapaKTEPUCTUK MMOrPELIHOCTH
UIMEPEHUN U ee COCTABIIAIOLIMX NPU MPUHIATONH BepoATHOCTU P=0,95

Hlnanazou [loka3arens [loka3aTes [Toka3zaTens [[okazaTenk
U3IMEPEHHUH MOBTOpseE- BOCIIPOH3BO- NpaBHJIBHOCTH TOYHOCTH
MaCCOBOH MOC-TH IHMOCTH (rpaHuLBI (rpaHUUBI
KOHLIEHTpalUUH (cpeaHe- (cpeaHeKkBajl- CHCTEeMaTH4eE- NOrpemHo-
XpoMa o01ero | KpaapaTH4ec- paTH4eckoe | CKoil morpeuiHo- CTH)
CKO€ OTKJIO- OTKJIOHEHHE CTH)
HEHME T[10- BOCITPOM3BO-
BTOPAECMO- AUMOCTH )
CTH)
X, MKr/am> G,, 1*«.'11(1“/,11&43 Or, MKI/IM" +A., MKIr/om’ tA, MKI/OM’
DKCTPAKUHOHHO-(POTOMETPHUUECKOE UIMEPEHHE
Ot 2,0 n0 10,0
BKJIKOY, 0,2+0,046-X 0,4+0,10-X 0,2+0,052-X 0,8+0,21-X
Cs. 10,0 o 30,0
BKJIIOY. 0,6 0,8+0,068-X 0,4+0,037-X 1,6+0,14-X
DOTOMETPHUUECKOE HIMEPEHUE
Or 10 go 20 I 1 2 4
BKJIIOY.
Cs. 20 no 150 ] 2 3 6
BKJIIOY.

—

Tabnuua 2 - JInanaszoH u3MepeHuid, 3HaYUeHUA NpeaesiOB MOBTOPIEMOCTH H
BOCIIPOU3BOAMMOCTH MPU NMPUHATON BEPOATHOCTU P=0,95

Jinanazon uaMepeHui I1penen noBTOPAEMOCTH Ilpenen
MaCCOBOH KOHLEHTpalHH (g oByX pe3ynLTaToB BOCIIPOH3BOAHMOCTH
XpomMa ofuiero napanesibHbl X onpeaene- (AN ABYX pE3YJIbTATOB
HUH) HU3MEPEHUH )
X, MKI/am’ I, MKI/IM’ R, MKI/aM’
DKCTPaKUHOHHO-(HOTOMETPHUECKOE HIMEPEHHE o
Ot 2,00 10 10,0 BroTION. 0,6+0,13-X 1,140,28X
Cs. 10,0 no 30,0 Bxntou. 1,7 2,2+0,19-X
(DoTOMETPHYECKOE H3MEPEHHE
Ot 10 mo 20 srrou. 3 3
CB. 20 no 150 Bkmou. 3 6




[Ipu peanusauuy MeToauKH B 1abopaTopuu oOecrieyuBaioT:

- OnepaTUBHbLIH KOHTPOJIb UCMOJHHUTENIEM MPOUEAYDPhl BbIMOJHEHHUS H3-
MEpPEHUI (Ha OCHOBE OLEHKH MOrpeliHOCTH MpH peanu3auuy OTAEIbHO B3si-
TOH KOHTPOJILHOH MpOoLenypbl);

- KOHTPOJIb CTAOMIIBHOCTU pe3yNbTaTOB U3MEPEHHi (HA OCHOBE KOHTPO-
JIS1 MOTPELUIHOCTH).

AJITOPUTM ONEPATUBHOIO KOHTPOJIS UCIIOJIHUTEJIEM NPOLEAYPHI BbIMOJI-
HeHUs u3MepeHuit npuseaeH B P 52.24.522-20009.

[TepHOAUUYHOCTL OMEpPaTHBHOrO KOHTPOMSA U MpOLEeAYpPbl KOHTPOJSA CTa-

OMJILHOCTH PE3Y/IbTATOB BLINIOJHEHH U3MEPEHUH perjiaMeHTUPYIOT B Pyko-
BOJCTBE I10 KaueCTBY J1abopaTopHH.

JlaTa Bblnauy GReAETEY s¢'rBa, 22 anpens 2009 r.
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