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BBeaenue

XPpOoM SIBASETCA OJHHUM M3 INIaBHBIX META/UIOB ITyOMHHBIX 30H 3E€MIJIH.
Cpeanee coaepxaHue xpoma B 3eMHoM Kope 0,035%. Haubonee pacmnpo-
CTPAHCHHbIMU MPUPOAHBIMU MHMHEpaJIaMHM XpoMa SABAAKOTCS  KPOKOMT,
XPOMHUT, YBApOBHUT, BOJIKOHCKOUT. (OCHOBHBIE MHMHEpajbl, U3 KOTOPBIX
[IPOMBILLIEHHOCTE MOJIy4YaeT XpOM, — 3TO XpOMOBAas LINMHHENb IIEPEMEHHO-
ro cocrara ¢ oduiei popmynoit (Mg,Fe)O-(Cr,Al,Fe),O; u xpomoBas pyaa
WJIM XPOMUCTBIA XKeNe3HIK Fe(CrO,),.

OCHOBHbIM IIPUPCAHLIM UCTOYHUKOM ROCIYILIEHMA XpOMa B LIOBEPX-
HOCTHBIC BOJbI ABJSAIOTCS MPOLIECCHI XHUMHYECKOTO BhIIIC/IAUUBAHKHSA €TI0
COeIUHEHUN U3 FOPHBIX NOPOA ¥ MUHEPAJIOB. 3HAYMUTE/IEHAA YacThk XpoMa
MOCTYNAET TAKXKE U3 MOA3EMHBIX BOJA M IIOYB B pailOHaX PYIHBIX MECTO-

OMK ICHUM.

AHTPONIOr€HHOE 3arpsi3HEHUE BOAHBIX OOLEKTOB COCAMHECHUSMHU XPO-
Ma OOYCJIOBJIEHO MX BBIHOCOM CO CTOYHBIMU BOJAMM TajIbBAHUYECKUX
LICXOB Pa3jIMYHbIX TMPOU3BOJACTB, TEKCTHJIBHBIX U KOXXEBECHHBIX INpPEANpU-
ATUH, @ TAKXKE XUMHAYECKHUX MPOU3BO/CTB.

TTOHMIKEeHE KOHUEHTPAIIMU PaCTBOPEHHOTD XPOMA MOXET OBITh CBS-
3aHO C NOTpebJACHUEM ero BOJIHBIMU OpraHu3MaMu (HanpuMmep, CHHe-
3¢JCHBIMM BOAOPOC/ISIMH), HO B OCHOBHOM 3TO CBS33aHO ¢ copOuuei Ha
B3BCILUCHHBIX YaCTHLAX U OCAXKACHHUEM.

XpoM g4BAAETCA OJIHUM W3 MHEPGRIAEMSHTOR, KOTOPRI MOCTOSHHO
BXCAUT B COCTaB TKalISH pacTCHUM H XKHUBOTIILIX. Y JKMBOTHLIX XpOM yy4a-
CTBVET B OOMEHE NTUNUAOR, HeNnKOB (BXOMUT B cOCTaB ()epMEHTa TPUTICU-
Ha), yriaeBoaoB. CHMXKEHHE COACPXKAHUA XpOMa B MUILUEC U KPOBU NPHBO-
JIUT K YMEHBIIIEHUIO CKOPOCTU POCTA, YBEITHYEHUID XONECTEPUHA B KPOBH.

CoeIMHeHHs XpoOMa MOTYT MPHCYTCTBOBAaTh B BOAAX B JABYX CTEIe-
Hax okucaenus: Cr (III) n Cr (VI). Cr (III) ycToliuuB B pacTBOpe U B pe-
aJIbHBIX YCNOBUAX CYUIECTBOBAHMUS BOJIHBIX OOBEKTOR Jlajiee, KaK NMPaBWJIO,
He okucasercd. Cr (V1), cylecTtByronuii B BUae XpoMaT-uOHOB, OTHOCH-
TE€JIBHO YCTOMYHUB TOJBKO B a3pOOHBIX YCJIOBUAX, B OTCYTCTBHH CpPABHM-
TEJBLHC JIETKOOKUCISEMEIX OPraHy4YeCKHMX BELIECTE; NpH JedULUTE KH-
CJIOpOAa U B NPUCYTCTBUU BOCCTAHOBHUTEJIEN OH OBICTPO BOCCTaHABJIMBA-
etcs a0 Cr (1II).

B noBepXHOCTHBIX BONAX COAEPIKAaHUE PACTBOPEHHOIO Xpoma OObIiYHO
He npeBbitiaer 10 mkr/am . Ha cocrtas u dhOpMBI HAXO0XIICHUST COeTUHEHMH
XpoMa B BOJaX OKa3biBaIOT CYLIECTBEHHOE BIIMSAHME Takue (pakTopbl Kak
temneparypa, pH, Eh u gpyrue. Cr (VI) npeuMynieCTBEHHO HAXOIUTCS B

IV
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BOJIC B PACTBOPESHHOM COCTOSIHUAMU, B TO BpeMs Kak ang Cr (III) xapakrepHa
MUIpalis BO B3BEHICHHOM COCTOSIHHM.

CoennHeHus xpoma, oco6eHHO Cr (VI) TOKCHYHBI ¥ 001aal0T KaH-
LIEPOr€HHBIM JECUCTBUEM, NTOITOMY COJCpKAHHUE XpOMa B IOBEPXHOCTHBIX
BOJaxX HOpMUpYeTcs. [l BOOHBIX OOHEKTOB PhIOOXO3IHCTBEHHOIO Ha3Ha-
yeHus npeneasHo-gonyctuMas KoHueHtpauusa (I1J1K) pactBopenHoro
xpoma (VI) cocraBaser 0,02 MI/OM>: IS OOBEKTOB XO3AMCTBEHHO-
IIUTHEEBOTO U KYJbTYPHO-OBITOBOrO HazHaueHHud I1JIK paeHa 0,05 MI/aM".
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PYKOBOASIMHUAU TOKYMEHT

MACCOBAS KOHIIEHTPAIIMSA XPOMA (VI) B BOJAX.
METOJAUKA BBIIIOJTHEHUSI N3SMEPEHUMN
®OTOMETPUYECKUM METOJAOM
C TUPEHWIKAPBA3ZHIOM

IlaTta BBegeHus 2008-11-01

1 O61acTL NPUMEHeHN s

1.1 Hacrogimuit pyKOBOAAIIMHA HOKYMEHT YCTAHABIUBAET METOIAMKY
BbINOJIHEHUA M3MEPEHUN (Jafiee — METOJIMKA) MAaCCOBOM KOHUEHTpaLUy
xpoma (VI) B npHpOZiHBIX ¥ OUYHMIIICHHBIX CTOYHBIX BOJAX B [iKaiia30HE OT
1,0 no 150 Mkr/mM~ GOTOMETPHUECKHM METOAOM C AP EeHUNIKapOa3uIoM.

[Ipn ananu3e npo® BOABI ¢ MaCCOBOH KOHLEHTpauueld xpoMa
(VI), npeBbimatomeii 150 MKI/IM°, IOMYyCKaeTcst BHIIOJHEHHE H3Mepe-
HUK 1ocsie pa3baBjieHUA NpoObl OMIMCTUIUIMPOBAHHONW BOJOM TaKMM O0-
pa3oM, 4ToObl MaccoBasd KOHUEHTpauus xpoma (V1) B pazfzenczucii npo-
Oe Haxonustack » nuanasode ot 100 1o 150 MKI/IIM" .

1.2 Hacroaumiuii pyKOBOAAIUMI AOKYMEHT MpeaHasHaueH A1 UCIOJIb-
30BaHUA B JIA0OpATOPHUAX, OCYILECTBJIAIOLIMX aHANIU3 IPUPOLAHBIX H OYM-
LICHHBIX CTOYHBIX BGA.

2 HopMaTHBHbIE CCBLJIIKH

B HacTOflleM pYKOBOIAILUEM OOKYMEHTE HCIIOJIB30BAHbI CCBHUIKM Ha
CJACAYIOUIME HOPMUETUBHbLIC JOKYMEH Ibi:

['OCT 12.1.005-88 CCBT. O0mue canutapHo-rurueHuueckye tpedo-
BaHnA K BO3ayAy paGGHC 30HbI

I'OCT 12.1.007-76 CCBT. Bpeaurie BemectBa. Knaccudpuxanmsg u
obmue TpeboBaHMsA 6€30MaCHOCTH

I'OCT 17.1.5.04-81 Oxpana npupoabl. I uapocdepa. [IpHbOpHI H yCT-
poiicTBa mjis oTOOpa, NEPBUUHON 0OpabOTKU M XpaHEHUs MPOO NPUPO/I-
HbIX BOJI. OO11Me TEXHUUYECKHE YCIIOBUA

['OCT 17.1.5.05-85 Oxpana npupoasl. I'ugpochepa. OO6mue Tpedo-
BaHHMA K 0TOOpY INMpoO NMOBEPXHOCTHLIX H MOPCKHUX BOJ, JIba U aTMocdep-
HBIX OCaJIKOB
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['OCT P UCO 5725-6-2002 Tounocth (1IpaBUJILHOCTb U IPELIM3UOH-
HOCTb) METOAOB W pe3yibTaTOB M3MmepeHud. Yacte 6. Mcnonap3oBaHue

3HAYCHUH TOYHOCTH HA MPAKTUKE
['OCT P 51592-2000 Boaa. O6uue TpedboBaHus K otdopy npod
MU 2881-2004 Pexomenpaumsa. 'CH. MeToaMKH KOJIMYECTBEHHOIO

XUMHYEeCKOro aHammsa. [Ipoueaypsl NpoBEpKH HNPHEMJIEMOCTH pe3yJibTa-
TOB aHaJIU3a.

I[lpuMeyanue - CcbUIKM Ha OCTAlbHBIE HOPMATHUBHBIE JOKYMEHTHI [IPHUBEIC-
Hbt B paspenax 4, A3, A4.

3 IIpunucannpie XapaKTEePHCTHKHA NOTPEeMIHOCTH H3MEPEHHS

3.1 Ilpu cobmoaeHuH BCEX PErIaMEHTAPYEMBIX METOJAUKOUA YCIIOBUM
[IPOBEACHUSA U3MEPEHHUN XAPaKTEPUCTUKHU MOrPEIHOCTH pe3ysibTara U3-
MEPEHHUS C BEPOATHOCTHIO (0,95 HE AOJDKHBI IIPEBBILIATH 3HAYECHUH, HPH-
BEeJICHHBIX B Tabnuue 1.

Tabnuna 1 — /IlnanazoH U3MEPEHUH, 3HAUECHHUS XapPAKTECPUCTUK MOrpell-
HOCTH U CC COCTABJIAIOILMX MTPpH IIPUHATOK BepostHocTH P=0,95

l[uanéson [Iokazaresib | ilokasarelib IHokasartenb Ilokazareiib
W3IMEPCHIWH NMOBTOPAEMO- | BOCIPOU3BO- NMPABWIBHOCTH TOYHOCTH
MacCoBOif ctu (CpeaHe- | RUMOCTH (rpaHuiibl (rpaHunLbl
KOHOEHTPAIMH | KBaapaTuue- | {CpEenHeKBan- | CHCTEMaTHye- NOrpelHO-

xpoma ( V1), CKOE OTKI0- |  PAaTUYECKOE CKOH NOTPELHO- CTH)

HCHHE TIO- OTKJIOHEHUE CTH)

BTOPAECMO- BOCIIPOH3BO-

CTH) TUMOCTH)

X, MKI/aM” G,, MKI/IM | ORr, MKI/IM | -A,, MKI/OM” A, MK/ M

IKCTPAKLIMOHHO-(POTOMETPHICCKOE UIMEPECHUE

Ot 1,0 1o 20,0
BKJLIOU. - 0,04X 0,06 X 0,06-X 0,i+0,i0-X
Cs. 20,0 no 30,0
BKJTIOY. 0,7 1,0 1,2 2,2
DOTOMETPHYCCKOE U3MEPEHME
Ot 20,0 10 90,0
BKJTXOU. 0,028-X 0,042-X 1,2+0,016-X 1,2+0,063-X
Cs. 90,0-150,0
BRKJIFOY. 2.4 3,6 1,2+0,016-X 8,4
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[Ipy BHIMOJIHEHUH HU3MEPEHHHA B Npo0ax ¢ MAacCOBON KOHLICHTPALIACH
xpoma (VI) cBeiie 150 MKI/IM® TOCJIE COOTBETCTBYIOILIECTO pa3OaBjiCHUSA
[TOrPEUIHOCTE UBMEPECHHUS MAcCOBOM KOHLICHTpaUMHU Xpoma (VI) B uCXO0[-
HOM npobe Haxo T 1o hopmyJie

+A=(+8,4)n; (1)

rac +8,4 - mokaszarejb TOYHOCTH M3MEPEHHUS MACCOBOHM KOHIIEHTPALUH
xpoMa (V1) B pazbaBieHHOH npo0e;
N - CTeNneHs paz0aBiIeHHs.

Ipenen oOHapyXeHus XpoMa (V) IKCTPAKITHOHHO-
. ’ 3
GHOTOMETPUUECKHUM METOJAOM PaBEH 1 MKI/aMm .

3.2 3HavyeHus NOKa3aTessd TOUHOCTH METOZUKH HUCIIOIB3YIOT TIPHU:

- 0pOpPMJICHHUH PE3YJILTATOB U3MEPEHHA, BbIIABAEMBIX JIaGOpaTOpHEH;

- OLIEHKE AeSITEIbHOCTH J1abopaTOpUM Ha KauyecTBO NPOBEJIEHUS U3Me-
PEHUMN;

- OLIEHKE BO3MO>KHOCTHU HCINOJIb30OBaHUSA PE3YJbTaTOB U3MEPEHUH TIPH
NeATTH3ANUA METOIHKY B KOHKPETHOW JTAnRNRaTONHHN.

4 CpeacTBa H3MepeHHH, BCIOMOraTe/ibHbIe YCTPOHCcTBAa, peakTH-
Bbl, MATEPHAJIbI

4.1 CpeacrBa u3MepeHn, BCHOMOIaTE/ibible YCTPOHCTBA

4.1.1 ®oromern wm crnekTpodoromerp nmwobdoro THna (KOK-3,
KOK-2, CP-46, CD-56 v np.)

4.1.2 Becn naboparopnsie Beicokoro (II) knacca rounoctu no 'OCT
24104-2001.

4.1.3 Becwm naboparopHeie cpeaHero (III) xmacca TOYHOCTH MO
['TOCT 24104-2001 ¢ HauboasmiuM npeaesaom B3semuBaHusa 200 r.

4.1.4 T'ocynapCTBEHHBIA CTaHAAPTHBIM OOpasel cocraBa pacTBOpa
HOHOB xpoMma I'CO 7257-96.

4.1.5 Konbrl MepHEIE 2-r0 Knacca TOYHOCTH UCTIONTHEHUS 2 1O
I'OCT 1770-74 BMecTumMocTBIO; 50 c™m” - 2 wrT.,100 cM” - 8 aIt., 200 oM -
1 wr., 250 cMm - 1 mrt., 500 cM” - 1 1.

4.1.6 IluneTku rpaiyMpoBaHHBIE 2-I'0 KJIacCa TOYHOCTH MCTOJTHEHHS
1, 2 mo I'OCT 29227-91 BMecTUMOCTBIO: | o™ - 4 mT., 2 ™ - 1 [IT.,
5cM -4 IIT., 10cm - 1 wiT., 25 c™m° - 1w,



P/ 52.24.446-2008

4.1.7 IluneTku ¢ OAHOHA OTMETKOM 2-I'o Kjlacca TOYHOCTH HCIIOJIHE-~
Husg 2 o FOCT 29169-91 BMecTUMOCTBIO: 5 cM” - 3 wiT., 10 cMm° - 1 .,
25 ¢’ - 1 ., 50 e’ - 1w,

4.1.8 Iiunuuapser MepHbie ucnojHeHus 1, 3 mo ['OCT 1770-74 Bme-
CTUMOCTBIO: 25 cM” - | T., 50 M - 1 mrt., 100 cM’ - 1 I0T.,

500 cM” - 1 .

4.1.9 1lpobupku rpagyupoBaHHBIE HUCIIOJHEHUA 2, C B3aHMO3aMEHse-
MBIM KOHYCOM 14/23, ¢ niputepThiMU CTEKISHHBIMHA npobkamMu no 'OCT
1770-74 emectumocTtsio 10 cm - 7 wir.

4.1.10 TTpoOupku rpaagyuporaHubeie ucnionnenus | no F'OCT 1770-74
BMECTUMOCTE!O 10 cM° - 2 1T,

4.1.11 Konabs!l tTuna Kx unu I'l ucnonuenus 1, co B3auMo3aMeHsIeMbIM
koHycom 29/32, TC no TOCT 25336-82 BmecTUMOCTBIO 250 cM” - 7 IIT.

4.1.12 Craxausl B-2, TC, no ''OCT 25336-82 BMECTHUMOCTBIO:
100 cm° - 1 wt., 250 cm - 1 wrt., 500 em” - 1 wt., 1000 cm” - 1 .

4.1.13 CrakaHuMKM 1Ji4 B3BelIUBaHUA (O1okcel) CB-19/9 wu 34/12 no
['OCT 25336-82 - 2 wr.

4.1.14 Bopouky aenurtenbvHpie BJl  ucnonuenus 1.3 | XC, no N'OCT
25336-82 BMCCTHMOCTBIO: 250 cM” - 4 LT,

4.1.15 Boponku nadoparopssie, Tl B mo 1'OC1T 25336-82 guamert-
poM: 25-36 MM - 7 WiT., 56 MM - 2 iIT.

4.1.16 DKcuKaTop UCNONHEHUA 2 ¢ aHameTpoM Kopmyca 100 MM MiIn
190 MM 110 1 UTT 25336-82.

4.1.17 YcraHoBKa U3 CTeKJIa MJIA MEPEroHKH pacTBOPHUTEIIECH, BKIIIO-
4aloias NEPEroHHYI0 K00y BMECTHMOCTBIO 1 IM° C B3aHMO3aMEHAEMBIM
KOHYCOM 29/32; €nouHblit aedierMaTtop JJIMHOM He MeHee 25 ¢CM ¢ B3au-
MO3aMCHAEMbIMU KOHYCaMu 14/23, 29/32; nacajka 1uiila Hic B3aumo3a-
MeHseMbIMH KoHycamu 14/23; xonopunbHuk XIIT anuHoi He meHee 30
CM C B3auMO3aMcHiIeMbIM KoHycoMm 14/23; annonx no 'OCT 25336-82,
TEPMOMETP PTYTHbIA ¢ AMana3zoHom ot U 10 100 °C no i'OCT 13646-68.

4.1.18 Ilocyna cTeknsaHHas 1jid XpaHeHus npod ¥ pacTBOPOB BMECTH-
mocthio 0,1; 0,25; 0,51 1,0 ov°.

4.1.19 ®nakOH MOJIMITUICHOBBIN (TIOJMNPONUIICHOBBIN) IJIS XpaHe-
HHs pacTBOpa (PTOpUIA HATPHA BMECTUMOCTEIO 0,1 M.

4.1.20 Ilnarens no 'OCT 9147-80.

4.1.21 LllTatus ansa npoOupok.

4.1.22 IHTatuB Aj1a A€IUTEAbHBIX BOPOHOK.

4.1.23 X0oa0auJIbHUK OLITOBOMA.
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4.1.24 Ileus mydensnas no TY 79 PCOCP 337-82.

4.1.25 DnekTpoIutuTKa ¢ 3akpsiToit criupaibio no I'OCT 14919-83.

4.1.26 llixad cyiuninbHbli 001enadbopaTOPHOro Ha3HaAUECHHUA.

4.1.27 YcerpoicTBO A1 GUIBTPOBAHHUA MPOO € UCIMOJIB30BAHUEM MEM-
OpaHHBIX HIJIM OyMa>XHBIX 00€330JICHHBIX (PUIBTPOB.

[Ilpumeuanue - JlonyckaeTcs HCIIONL30BAHAE APYTHX THIIOB CPEICTB H3MEpeE-
HUM, TIOCYIbl U BCIIOMOraTeJIbHOTO 00OpYNOBaHUA, B TOM YHCJIE€ HMIOPTHBIX, ¢ Xa-
PaKTEpUCTHKAMHU HE XYK€, UEM Y IPUBEIEHHBIX B 4.1.

4.2 FeakTHBbHI H MaTepHaJIbl

4.2.1 Kanuii gsyxpoMmoBokuciabld (auxpoMart Kanuda) no 1'OCT 4220-
c.4. (1mpu orcyreTBuu 1'CO).
4..4,.2 1,5-qudennnkapbazug no F'OCT 5859-78, u.4.a.
4.2.3 Hatpuit dropucteiit (bropun HaTpus) o ['OCT 4463-66, 4u.p.a.
4.2 .4 Kucnora TpuxjopykcycHas no TY 6-09-1926-77, u.
4.2.5 Kucnora consnas o 'OCT 3118-77, 4.1.a.
4.2.6 Kucnora cepHas no ['OCT 4204-77.
4.2.7 Kanuit maprasuoBoxuciablil (nepmaprarar kanug) ne 'OCT
20490-735, 4. 1.a.
4.2.8 Cnupt stunosbiit no I'OCT 18300-87.
4.2.9 Cmupt uzoamuiioBsii o 'OCT 5830-79, 4.1.a.
4.2.10 Xnopua xanbuus ob6e3poxeHHpld nc 1Y 6-09-4711-81, u. (na4
Ralopa ).
4.2.11 Harpuit cepuokuciaslif, Oe3pogHuit (Hatpus cyinndar) no
10CT 4166-76, 4.
4 2.12 Boaa nuctunnnposadsag ne N'OCT 6700-72,
4.2.13 Ounsrpel MeMOpanHbie « Bnagunop MOAC-0OC-2»; 0,45 MKM
nmo TV 6-55-221-1-29-89 unu apyroro tumna, paBHOLEHHBIE 10 Xapak-
TENUCTUKAM U DUNLTDH HyMaXkHkIe 0feR0NeHURIe (CHHAS NIeHTa».
4.2.12 OunbTpel OyMaxkHele 00€330JICcHHBIE «KpacHas jJeHTay mo 1Y
6-09-1678-86, ntnameTpom He Oostee 6 CM.
4.2.13 OunsrpoBasibHas Oymara no 'OCT 12026-76

IlpuMeuanue - Jlomyckaercs UCIOJIB30BAaHUE PEAKTHBOB, H3NOTOBJICHHBIX
IT0 Opyro HOpMAaTUBHOU U TEXHUUECCKON NTOKYMEHTAIIMH, B TOM 4YHCJI€ HMIIOPTHBIX, C
KBaJIN(PUKALUEH HE HIDKE YKa3aHHOMH B 4.2.
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S Meton n3mepeHnii

Brinnonnenure H3MEPEeHUid OCHOBAHO Ha B3auMOoAcHCTBHH XpoMa (V1) ¢
IUPEHUIKapba3zuaoM B KHCIOH Cpeac, CO3NaBaeMOH TPHXJIOPYKCYCHOM
KHACJIOTOU, ¢ 0Opa3sOBAHMEM KpPaCHO-(UOJETOBOIO ITOJIOKUTEIBHO 3aps-
K€HHOTO0 BHYTPUKOMILIEKCHOTO COeQuHEHUA. llpn onpeneneHuu KOHLIEH-
Tpauuil Xxpoma (VI) no 20 MKI/IM IPOBOJASAT KOHLECHTPUPOBAHHE 00Opaz0-
BaBILUEroCs KOMIUIEKCA ITyTEM 3KCTPaKIIMA U30aMHUIIOBBIM CITUPTOM B BH/IE
accolata ¢ aHWOHOM TPUXJOPYKCYCHOW KHCIIOTBI; TPH OIpeneICHHH
KOHUeHTpauui xpoma (V1) ot 20 uo 36 MKI/AM® BKJIKOYHUTENBHO AOITyCKa-
€TCSl MPOBOIUTE ONPEACICHUE KaK ¢ KOHLIEHTPUPOBAHUEM, TaK U 6€3 Hero.

MaxkcuMyM ONTHYECKOM IUIOTHOCTH B CHEKTPE BOAHOrO pacTBOpa
KOMILJIEKCA HaXoaUuTCA nipH 340 HM, 3KcTpakTa — npu 550 HM.

6 TpeGoBanusa 0€300aCHOCTH, OXpPaHbl OKpPYxamome cpeabl

6.1 Ilpu BBINOJHEHHWH H3MEPEHUH MACCOBOM KOHLIEHTpPAIUM XpoMa
(VI) B npo6ax npUpOAHBIX U OYHLIEHHBIX CTOYHLIX BOJ COOJIIOAAIOT TpE-
OOBaHMA 0€30nACHOCTH, YCTAHCOBIEH L€ B HALMOHAILHBLIX CTanjaprax M
COOTBETCTRYIOHIXX HOPMATHUBHLBIX JIQOKYMEHTaX.

6.2 Ilo creneHu BO3ACHCTBHA Ha OPraHU3M BPEAHBIC BEUICCTBA, HC-
NOJIb3YEMBIE NMPU BBLIMOJHEHHUHU HU3MEPEHUMU, OTHOCATCSH KO 2-My H 3-MYy
KjiiaccaM onacrociu 1o 1 OCT 121,007,

6.3 CopepxaHue UCMOJIb3YEMBIX BPEAHBIX BELIECTB B BO3JyXe pado-
yeil 30HBI HE AC/DKIIO NPEBLIUATL YCTANCBJACHHBIX NPCIACILIIO JONMYCTH-
MbIX KOHL€HTpaijuih B cootBeTcTBUM ¢ I OCT 12.1.005.

6.4 Bpeano zeficTByroiye peuiecTsa nojajiexar coopy U yTHIN3AUMHU
B COOTBETCTBUM C YCTAHOBJICHHBIMH IIpaBUJIaMH.

6.5 JlonogHUTENBHBIX TPEOOBaHHUI 110 IKOJOrHUECKOH 0€30nacHOCTH

He PEThIRAETCd.
7 TpeboBanus K KBaaHPHKANUH ONEPATOPOB

K BBIMOJHEHUIO H3MEPEHUNA JOMYCKAIOTCH JIMUA CO CPEOHUM IIpPO-
deccuoHanpHBIM 00pa3oBaHMEM, UMEIOIIME CTaX paboTel B naboparo-
PUU HE MEHEE I'ojia U OCBOMBILUNE METOAUKY.



P/l 52.24.446-2008

8 Yca0BHS BHINOJHEHHS H3MEPEHHH

IIpy BrinONIHEHHM M3MEpPEHHUH B J1abopaTOpUM NOJKHBI OBITH COOIIIO-
IICHBI CIACAYIOLIUE YCIOBHA:

- TEMIIEpaTypa OKpyKaroumero Bo3ayxa (22+5) °C;

- atMocepHoe nasineHue ot 84,0 o 106,7 klla (or 630 go 800 mm
PT. CT.);

- BIQXXHOCTh Bo3ayxa He 6osiee 80 % npu 25 °C;

- HanpsxkeHue B cetu (220+10) B;

- 4aCcTOTA NEPEMEHHOre ToKa B ceTy nuraHug (50+1) I'n.

9 O160p ¥ XpaHeHHe PO

Xpoma (VI) npou?,Bozme B coorBeTcTBMU € TOCT 17.1.5.05u TOCT P
51592. O6opyaoanue s otdéopa npod AOKHO COOTBETCTBOBAaTh 1 OCT
17.1.5.04 u TOCT P 51592. IIpo6el kax MOXHO OBICTpee mocie oTdopa
(He no3xe 2 4) PUALTPYIOT depe3 MmeMOpaHHbIH GUiIbTp 0,45 MKM, OUH-
EHHLIA KungueHueM B Teizune 10 MuH B 1 %-1HOM pacTtBOpe ceasiici
KHACJOTHI, 3aT€M B JUCTAIIUPOBaHHOW BoAe. JOMyCTHMO UCIOIE20R2-
HUEC OYMaXHBIX (QUIBTPOB «CHHAA JIEHTa», MNPOMBITHIX NUCTHJLUIHPOBAH-
HOHN BOAOM. IlepBbic nopunu (bnnmpa'ra otOpaceiBatoT. O0BbeM oTOHpac-
MOH nnolul He Mchee 20 o

Xpom (VI) aBiisiercs HeycquHBHM KOMIIOHEHTOM, TIO3TOMY OIl1pe-
ICIICHHUE ero CAeAyeT NPpOBOAUTL KaK MOXKHO OBIcTpCce nocie orbopa po-
Obl. XpaHsiT Npody B CTEK/IHHOMA MOCYZi€ B TEMHOTE Iipid KOMHATHON TCM-
neparype e 6onee 2 4 ¢ Momenta otbopa, B XCICAUNLUEKE - e fonee
8 u.

ok
q

O onroroRKa ¥ BLIOINeHNIO HOIMOpERRHT
10.1 IIpuroroBjieHHE PacTBOPOB H PeaKTHBOB

10.1.1 PacTtBop 1,5-nudennnkapbasuna, 0,25 %-Hbli

B3semmpatot B 610kce 0,1 r 1,5- nudenmnkapbasna, mepeHoOCAT €ro B
CTaKaH BMECTMMOCTHIO 100 cM’ 1 pacTBOPAIOT B 50 CM> STHJIOBOT'O CITUpTA.
PactBop 1,5- nudenunkapbazuga B 3THIOBOM CHUPTE JOJDKEH OBITH Ipak-
TUYECKH OECLBETHBIM, €CJIA XK€ IIPH PACTBOPCHHUH TOSABIIACTCA OKpacka, TO

7
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CIeAYET NMPOBEPUTH KAavyeCcTBO 1,5- audennnkapbasuga, aHbO neperHatsb
STWIOBbIH CIIUPT. PaCTBOp XpaHAT B IJIOTHO 3aKPBITON CKJISHKE B XOJO-
OWJIBHUKE 1O MOABJICHUA OJICAHO-XKEITOM WM PO30BaTOi OKPACKH (HO HE
Oonee MecAla).

Crnupt IlepeFOHHIOT B CTEKJISAHHOM YCTAHOBKE C ﬂeqmerma”ropom [ipn
neperoHke 1 IM° 3THJIOBOTO CIiMpTa NEpBYIO NOpLHI0 (0K0a0 50 cM ) OT-
OpachIBalOT, OTTOHAIOT NpuMepHO 850 — 870 M CIIMpTa JJ13 MCIOJIb30Ba-
HUS, OCTATOK CIIUPTA B NEPETOHHOM KOJ10€ TaxxKe OTOpachiBalOT.

10.1.2 Pacteop TPUXNOPYKCYCHOM KUCNHOTHI, 20 Yo-Hb1i

B mepHyio xonby BmectumocTteie 200 cM® noMemareT 30 r TpUxII0-
PYKCYCHOM KHMCJIOTBI M PAcCTBOPSIOT B OMAUCTHILIMPOBAHHOH Boge. OO0b-
€M pacTBopa JOBOAAT OUIUCTHIMPOBAHHON BOAOH MO METKH Ha Koy0e U
NepEMEIIMBAIOT. PacTBOp XpaHAT B CKJISIHKE C NMPUTEPTOH MPOOKOH HE
bonee 3 mec.

10.1.3 PactBop dropuna Harpus, 3 % HblIii

B crakan BMECTHMOCTBHO 250 cM” momemaroT 3,0 T ¢Topua Ha-
Tpusas U pactBopsotr B 100 M OMAUCTUJUIMPOBAHHOM BOJE IPU CIAadOM

HarpeBaHuM. PacTBOp XpaHAT B nonmmneHOBon nocyue He donee 1 Mec.

10.1.4 PacTBOp consgHOH KHCJIOTbl, I Yo-HbIA

B cTakaH BMECTUMOCTBIO 400 CM” IPWIMBAIOT 250 cM’ OUACTHILINPO-
BaHHOM BOJBI, HOGABAIOT 7 CM> KOHLIEHTPHPOBAHHOM CONSHON KHCITOTHI U
NepEMEILIMBAIOT.

10.1.5 Harpus cyabdar (Oes3Boanbiii}

Hna ynaneHuss opraHHYeCKUX NpUMecei Cyiib¢aT HaTpUs NPOKaIU-
BaroT npu temuneparype 400 °C B teyeHHe 8 4. XpaHAT B 3KCUKATOPE
1 mec.

10.1.6 buaucruimmmpoBadHas Boja

Jns nonyuyenus OMIUCTHWLUIMPOBAHHON BOJIbI B MEPETOHHYKO KOJIOY
HAJIMBAIOT AMCTHILIMPOBAHHYIO BOZY, nodasasior 0,1 r nepmaHrasara ka-
nus Ha | AM° BOJBI M HECKONBKO Kamellb KOHIEHTPUPOBAHHON CEPHOM KU~
CJIOTBI. K0n6y HarpeBawT, IEPBYIO IMOPUKIO OTroHa OTOPaCHIBAIOT (HE
MeHee 50 cM’), OCTaBJIAA OC/IE MEPErOHKH B Kojoe okosio 10 % oT nep-
BOHAYaJIbHOI0 00bEMa AUCTU/UIMPOBAHHOH BOABI. XpaHAT OMAMCTUILIHU-
POBAHHYIO BOJY B CKJISIHKE C NPHUTEPTOH CTEKJIIHHOW WM 3aBUHUYUBAIO-
[eicsa NOJUITPOITHIICHOBOM NPOOKOMH.
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10.2 IIpurorosJienne rpalynpoBOYHbLIX pacTBOPOB

10.2.1 I'pagyHpoBOUYHBIE PacCTBOPHI I'OTOBAT M3 CTaHAAPTHOro oOpas-
na (T'CO) ¢ maccoBoit koHueHTpauueii xpoma (V1) 1,00 mr/cm..

BCkpbiBalOT aMIlylly U €€ COACPXKUMOE TEPEHOCAT B CYXYI0 YHUCTYIO
NpoOHPKY. I[Jm [IPUTOTOBJIEHUSA TpaayHpOBOYHOro pactsopa Ne 1 otdOu-
patoT 5,0 cM> 06pasua ¢ MOMOIIBIO YHCTOM CYXOH MHUIIETKH C OOHOH OT-
METKON BMECTHMOCTBIO 5 CM’ H [EPEHOCAT B MEPHYIO K0JIOY BMECTHMO-
cThio 50 cm’. ToonaT o6beM B Konbe M0 MeTKu Guuuc TUITUPOBAHHON
BOJOH M nepememuBaroT. MaccoBas KOHLIBHTpaL,HH xpoma (V1) B rpanyu-
poBodHOM pactBope Ne 1 cocraButr 100 MF/HM (ecsii KOHUECHTpaUuHuA
xpoma (VI) B I'CO ne paBHa TouHoO 1,00 Mr/cM®, PaACCYHTHLIBAIOT MACCOBYIO
KOHUEHTpauuo xpomMa (VI) B rpagyupoBOYHOM pacTtBope Ne 1 B COOTBET-
CTBHU C KOHLEHTpauueh KOHKpeTHOro odopasua). PactBop XpaHAT B IJIOT-
HO 3aKpBITON CKJIAHKE U3 TEMHOIO CTEKJIAa B X0JOAUIbLHUKE 1 MecHLl.

10.2.2 Jind npUroToBJ€HUS TpaayUpOBOYHOro pactsopa Ne 2 mUmer-
KOM C OJHOIM OTMETKOH BMECTHMOCTBIO 5 CM’ ot6upator 5,0 cM’ rpagyH-
poBoyHOTo pacTBopa Ne I, momemaror ero B MepHyt ¥nnby BMECTHMO-
CThrO 10U CM™ ¥ JOBOAAT JO MCTKH OMAUCTHILIMPOBAHHOM BOZAOH. Macco-
Bas I(OHI_leHTpaLlHﬂ xpoma (V1) B rpagyupoBouyHoM pactBope Ne 2 cocra-
BUT 5,00 Mr/oM°. PacTBOp MCTIONB3YIOT B JIEHE MPUTOTOBIIEHUS.

10.2.3 Jlns npUrotoBieHus rpagyHpoOBOYHOrO pacTBopa Ne 3 rpagyu-
PORAHHON THIETKOR BMECTUMOCTBIO | CM” OTO wparor i,{ em” pacTBopa Ne
1, MOMewaT €ro B MEPHYIO KOOy BMeCTHMOCTHIO 100 cM” U JOBOAAT AO
METKH OWIMCTU/LUTHPOBAHHOH BoAOW. MaccoBasg KOHUEHTpalus xXpoma
(VI) B rpagyupoBodHoM pactBope Ne 3 cocraBut 1,00 mr/mm’. PactBop
MCH10J1b3YIOT B A€HDb NPUTOTOBJICHUA.

10.2.4 Ilpu orcyrctBuu I'CO nomyckaercsi MCroys30BaTh aTTecTO-
BaHHbIN PacTBOP, MPHUIOTOBJICHHBIH M3 AUXpoMaTa Kajius. Meroauka npu-
FOTOBJICHUS ATTECTOBAHHOIO PacTBOpa IPUBEAEHA B TPUIOKECHHHU A.

10.3 YcraHoB/IeHHE IPAAYHPOBOYHBIX 3aBHCHMOCTEH

10.3.1 Jlna ycraHOBIEHHsE TpagyHpPOBOYHOM 3aBHCHMOCTH IPH BbI-
nojiHeHuu n3mepeHu xpoma (VI) B BOZHOM pacTBOope B MEpHbIE KOJOBI
BMCCTHMOCTHO 100 cM rpagyMpoOBaHHBIMH lIHl'[cTKaMH BMECTHUMOCTBIO 1
uScm BHoear 0; 0,5;1,0; 1,55 2,0; 2,5; 3,0 cm® rpazlyHpOBO4HOr0 pacTBO-
pa Ne2 ¢ MaccoBoi KoHLEHTpauueit xpoma (VI) 5,00 mr/am’, moBOAAT

9
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00BbEM pacTBOPOB A0 METOK OMAUCTWUIMPOBAHHON BOJOM W THIATEJILHO
nepeMellMBaloT. MacCoBbie KOHLEHTpalUHH xpoMa (VI) B MOJYYEHHbIX
rpagyMpOBOUYHBIX o0pasLax PaBHEI, COOTBETCTBEHHO, 0; 25,0; 50,0; 75,0;
100,0; 125.0; 150.0 MKF/JJ,M ComepXUMoe KaXXIoM KOJOBbI IMOJHOCTBIO
MEPEHOCAT B CyXHE KOHHYECKHE HilH [JIOCKOAOHHBIE KOJOBI BMECTHUMO-
cTio 250 cM°. Beimonustor onpegaenenue xpoma (VI) cornacho 11.1, u3-
MEpA ONTHYECKYIO IUIOTHOCTb BOJHOTO pacmopa OIHOBPEMEHHO BbI-
MOJHSIOT XOJIOCTON OMBIT, HCnonb3ys 100 cm’ OMAUCTUIIJIMPOBAHHOM BO-

Abl.

10.3.2 Jing ycTaHOBJIEHMUA rpajyUpPOBOYHOM 3aBUCUMOCTH IIPU BbI-
NOJHECHUM HU3MepcHuil xpoma (VI) ¢ E)KCTpaKIIHOHHbIM KOHLICHTPUPOBa-
HUEM B MEPHBIC KOJOBI BMECTUMOCTBIO IOO CM> C TIOMOIIBIO rpagyupo-
BAHHBIX m«memx BMECTMMOCTBIO 1 ¥ 5 cM’ nomemaroT 0,2; 0,5; 1,0; 1 5
2,0; 3,0 cm” pacTBOpa ¢ MaccoBOM KOHLeHTpauueil xpoma 1,00 mr/mm’,
NOBOAAT OMAUCTUILIMPOBAHHOM BOAOH 10 METKM MU nepeMelnnBaroT. Mac-
COBbIE KOHLIEHTpauuu Xxpoma (VI) B MOJyYE€HHBIX TpagyHpPOBOYHBIX OO0-
pa3lax paBHbl, COOTBETCTBEHHO, 2,0; 5,0; 10,0; 15,0; 20,0; 30,0 MKr/am’.
CopepXuMoe Kaxnoi KOJIObI MOJHOCTBIO NEPEHOCAT B KOHUWUECKUE HITH
I1JIOCKOJOHHbBIC KOJjiDbl BMECTUMOCTBIO 250 cM” H NAJICC BbiiiOJIHAKOT O~
peaciaeHue XpoMa (V1) ¢ SKCTpaKUMOHHBIM KOHLIEHTPUPOBAHHUEM COrJjlac-
HO 11.2. OTHOBPEMEHHO BBIMOJHAIOT XOMOCTOH OMBIT, Uchonib3ys 100 e
OMIANCTHILIMPOBAHHOM BOJBI.

10.3.3 Oirimueekyio 1UI0THOCTD XOJAOCTOIO Oflbitd BLIMM Ao U3 -011-
THYECKOH IUIOTHOCTH TIpaJyHpOBOYHBIX 00Opasuos. I'paaynpoBOYHBIE 3a-
BUCUMOCTH ONTHUYECKOH TMJIOTHOCTH OT MACCOBOH KOHLEHTpallMH Xpoma
(VI) B rpaayupoBOYHBIX 00pa3lax pacCYUTHIBAIOT METOAOM HAUMCHBILMX
KBapaToB. |’ pajyMpOBOYHbIE 3aBUCUMOCTH YCTAHABIMBAIOT [IPH MCIIOJb-
30BaHUM HOBOH mnaptuu 1,5-audeHunkapObasznga, MO0 Mpu 3aMeHE U3Me-
PUTCIBHOTO pUOOpa, HO HE PEXKE OAHOTO pasa B rof.

10.4 KoHTpPOJb CTAOMJIBHOCTH rPaAyHPOBOYHON XaPAKTCPUCTHKH

10.4.1 KoHTpoap CTaOMIBHOCTH TpPaAyWPOBOYHOM XapaKTEPHUCTUKH
[MPOBOAAT [P MPUIOTOBACHUU HOBOTrO pacrsopa 1,5-audeHunkapbasuaa
WIH TPHUXJIOPYKCYCHOM KUCIIOThi. CpeACTBaMHU KOHTPOJIS SBIAKOTCH 00-
pa3lbl, MCIOJAb3yeMBIC IS YCTAHOBJICHUS TPaadyHPOBOYHBIX 3aBHCHMO-

creii no 10.3 (He meHee 3 0o0pa3LoB /Ui KaXI0M rpalyUpOBOYHOMR 3aBH-
CUMOCTH). Jlonyckaercsa MPOBOAUTE KOHTPOJIb CTaOMIBHOCTU ONHOM rpa-
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NYHPOBOYHOI 3aBUCUMOCTH, €CJIH Jpyras 3aBUCUMOCTDb HE MCIIOJb3YIOTC
1 pacueTa pe3ybTaTOB aHalv3a npol BOABLI 3a KOHTPOJUPYEMbIHA Me-

pHO.

['pagyupoBOYHas XapaKTEPUCTHKA CYMTAETCAd CTAOUJILHON MpPHU Bbl-
NOJIHCHUH YCJIOBUSA

| X, - C. | <or, (2)

rae  X; — pe3yiabTaT KOHTPOIBHOTO U3MEPEHHS MAaCCOBOH KOHIEHTDaLWM
xpoMa (VI) B rpafyHpOBOYHOM pacTBOPE, MKI/IM ;
C, — NpUNUCAHHOC 3HAYCHHUE MACCOBOM KOHLIEHTpaLMH Xpoma (VI) B
rpaXyHpOBOYHOM pacTBOPE, MKI/IM ;
ORr — NMOKAa3atejib BOCIIPOU3IBOAUMOCTH AJIs1 KOHIUEHTpailuu .,
MKT/IiM> (Tabnuna 1).

10.4.2 Eciau ycnoBue cTaOHIBHOCTH HE BBINOJIHACTCS AJIi OJHOIO
rpagyMpOBOYHOIO pacTBOpa, HEOOXOAUMO BBIMOJHUTE MOBTOPHOE H3ME-
PCHHUC 3TOTO pacTBOpa A UCKIKOUYCHHUS pC3VibTara, COACPXKALLCTT TPy-
Oy10 MOrpeIHOCTh. 11pH NMOBTOPHOM HEBBINMOJHEHUH YCIIOBHUSI, BbISICHAIOT
NPUYUHBI HECTaOUIBbHOCTH, YCTPAHAIOT UX U TIOBTOPAIOT H3MEpPEeHUs. Ecin
rpagyupoBOYHas XapaKTEpHUCTHKAa BHOBb HE OYACT YNOBJIETBOPATH YCJIO-
RUIOY (2), YCTAHABIIMRAIOT HOBYIO MPAJTHPOBOUYHYIO 3ARUHCHMOCTF.

10.4.3 Ilpn BbinosiHeHWH yCiiOBUs (2) yHHTBIBAIOT 3HAK Pa3zHOCTH Me-
XY HU3MEPECHHBIMH H IIPUITKCAHHBIMM 3HAYCHHUSIMH MAacCOBOH KOHLIEHTpa-
My xpoma (VI) B oOpasuax. Ita pasHOCTb J0/IKHA HMETb KaK HOJIOXKU-
TejibHOE, TaK U OTPHLATEJIbHOE 3HAYCHHUE, €CJIH )K€ BCE 3HAYCHHUST HMEIOT
OZIMH 3HAaK, 3TO FOBOPUT O HAJUYUM CUCTEMATUUYECKOro OTKJIIOHEHU:. B Ta-
KOM cjiydae TpeOyercs yCTaHOBHTH HOBYIO TPAfyHPOBOUYHYIO 3aBHUCH-
MOCTb.

10.5 lloaroroBxa nmocyabl A5 onpenejieHHa xpoma (VI)

[Tocyny, HCHIONB3YEMYIO I XpaHEeHHs NPOO U BBHINOJHEHUSA U3MeEpe-
HU MaccoBOM KOHUEHTpauuu xpoma (VI), nepuoAuuecky (Mocsie BHINOJ-
HeHHMs aHaiu3a 4-5 cepnii npob) obpabaTriBalOT 1 %-HbIM pPacTBOPOM CO-
JIAHON KUCJIOTBI, MOCJIE Yero Nocyay TL@ATEIbHO MPOMBIBAIOT M CIIOJIACKH-
BAIOT JUCTUIIIMPOBAHHON Y OUJIUCTUIIMPOBAHHOH BOLOM.
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llocyny, UCTIONB30BaHHYIO AJIA XpPaHEHHs1 U aHAJIM3a CUJIBHO 3arpsi3-
HEHHBIX NIpo0 cileayeT BbIAEPKMBATH HECKOJbLKO MHMHYT ¢ KOHUEHTPHPO-
BAHHOH CEpHOM KHUCJIOTOM, 3aTEM TLIATEJIBHO MPOMBIBATh BOJOH.

Hcnonp30BaTh NOCYAY M1 APYTHX ONpPEAeeHU HE pEKOMEHYETCH.

11 BoinoiHenue H3MepeHHH

11.1 BpinoineHHe HM3MEpeHHH MAaCCOBOH KOHIEHTPANHH XpoMa
(V1) B BogHOM pacrBope

i1.1.1 LiunuaapoM BMectuMocTeio 100 cM' oTMepsioT 100 cM® OT-
@uJibTPOBAHHOM aHAJIM3UPYEMOM BOJbI, NOMCIiiaiOT €€ B KOHHYECKYIO
KOOy BMECTHMOCTbIO 250 cM’, TOGaBIAIOT 2 cM' pacTBopa Topuaa Ha-
TpHS, 5 CM> PacTBOpa TPUXJIOPYKCYCHOM KMCAOTHI M 5 CM° pacTBOpa iu-
peHunkapbOazuaa. Ecnu yepes 15 MHH pasBuBaeTcsi KpacHO-(HOIETOBS
OKpackKa, TO MPOBOAAT U3MEPEHUE ONTHYECKOH NIOTHOCTH BOAHOrO pac-
TBOpa Ha (PoToMeTpe (CNEKTPOPOTOMETPE) B KIOBETE C TOJIMHON CJIOS S
cM NpU 540 HM OTHOCHUTEIBHO AUCTUIUTHPOBAHHOM BOABI. OJHOBPEMEHHO
¢ npobaMu BRIMOMHAIOT XCAOCTOH ONBIT, HenonLaya 100 M’ ancTHamIpO-
paHHCH BOJbI. ONTHYECKYIO IUIOTHOCTE XOMIOCTOrO OMBITA BBIYUTAIOT M3
ONTHYECKOMN MIOTHOCTH Mpoo.

11.1.2 Ecan nonyyeHHas NpU U3MEPEHHH ONTHYECKasA TUIOTHOCTD
HDCEBIUAET ONTHUCCKYHY IOTHOCTb, COOTESTCTBYIOUYIO  [TOCACHCH
104KE I'PagyUPOBOUYHOM 3aBUCUMOCTH, HEOOXOAUMO MOBTOPUTH H3MEpe-
HuC nocie pasbasacuua npcobol. 14 pasbasiciing oTOMpaloT aIMKBOTY OT
5 cM [0 50 cM® MCXOHOM Mpo6GbI BOABI NHNETKOM C OQHOM OTMETKORN,
NOMENIIOT €€ B MEPHYIO Koaby BMecTHMOCTLIC 100 oM°, TOBOAST A0 MeT
KU JUCTWLUIMPOBAHHOM BOAON M NepeMeMIMBaOT. [lepeHOCAT MOJy4YEeHHbIH
pacTBOP B KOJIOY BMECTUMOCTBIO 250 CM> nasiee BBIMOJHAIOT U3MEPEHUS
cornacHe 11.1.1, OrOupaemvio n1g pasbarnenns anUKBOTY CHEAVET BLI-
OMpaTh Takum 00pa3zoMm, uTOOBI MaccoBas KOHHEHTpauus xpoma (VI) B
npobe mnocie paszdaBlieHUs Haxoauyack B mpegenax ot 100 go 150

MKI"/IIM3 .

12
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11.2 BeinojiHEeHHEe M3MEpPEHHMI MACCOBOH KOHUIEHTPAHHH XpoMa
(VI) ¢ 3KCTPAKUHOHHBIM KOHIEHTPHPOBAHUEM

Ecim nocae gobasneHus peaktuBoB K 1pode (11.1.1) He pa3BuBaeTcs
3aMETHOE BU3YAJIbHO KPaCHO-(QUOICTOBOE OKPAILLIMBAHHUE, UBMEPEHHE ClIC-
AYEeT MPOBOAUTH C 3KCTPAKLMOHHBIM KOHLEHTpUpOBaHUEM. i 3TOro
MOJMYYEHHBIH pacTBOP MOJHOCTBIO MEPEHOCAT B HEIHTEIABHYIO BOPOHKY
BMECTUMOCTBIO 250 cM°, 106aBIfioT 12 cM° HM30aMHIOBOTO CrUpTra H

cTParupyroT rnpedy B reuenue 1 muH. Iloc 1€ paccaoeHus (a3 IKCTPAKT
Jm.ﬂprwa B IpOOMPKY C MPUTEPTOH NPOOKOH, 1EpE3 BOPOHKY € PHUIILT-
DOM «KpacHas JICHTa», B KOTOPbIH MOMELUEH NPOKaJCHHBIA cyiabdar Ha-
tpua (1,0 -1,2 r). Cynabsdar Harpus MOXHO OTMEPATE rpaayupOBaHHON
npobupkoii (06veM cynbgpara 0,5-0,6 cm ) WIM APYTMM TOIXOALIMM
MEPHUKOM. PUIBLTP C CONBIO NPEABAPUTENLHO CMAUUBAOT U30aMUJIOBBIM
criupToM. OUILTPOBAHHE HYXXHO MPOBOIUTH, KaK MOXHO OBICTpee, PEKO-
MEHYEMOE BpeMs COCTaBasieT He Ooisee 135 MHH. llocne ¢punbTpoBaHus
GuabTp ¢ CyabdaroM HaATpHA IPOMBIBAIOT | cM’ H30aMUIIOBOTO CIHPTA.
TlorosisT 06BeM dKCTpakTa 10 10 cM, 3aKpHIRAOT TPOOKOH M nepeMenin-
BarOT, IICPCBOpaunBasg MpoOHPKY BBCpX-BrK3 (HC B30aiThiBaTh!). ECiu
npoueaypa GUIbTPOBaHUA NPOTEKAET OYEHb MEIJIEHHO, AOMYyCKaeTcs ne-
PEHOCUTH IKCTPAKT Cpa3y B NMPOOUPKY, AOBOAWTH A0 METKH W30aMWJIOBbIM
CIIUPTOM, NEPEMEIINBATL U J100aBJIATH B npo6p1pKy cynbdar HaTpuA IS
OCYHICHUS JKCTpaKTa. O,U,HUBpeMGHHU C upoAMY BBILIGIHAIOT XOHN0CTON
OTBIT, MCoab3ya 100 cM” GUAMCTHITHPOBAHHOM BOJEL.

OKpacka 3KCTpaKTa HEyCTOMYMBA, ITO3TOMY H3MEPEHHUE ONTHUUECKOM
[UIOTHOCTH HY>XHO TMPOBOAUTL CTPOr0 IO BpPEMEHH, OTCUMTHIBaL
15-20 MHH ¢ MOMEHTA 3KCTpaKLHH. JlO0 U3MEpEHns SKCTPAKT ClesyeT Aep-
)KaTh B TEeMHOM MECTE.

M3McpAIOT ONTHYCCKYKO INIOTHOCTh 3KCTPAaKTa Ha (POTOMCTpPC HIIH
CNEKTPOPOTOMETPE C HENMPEPLIBHON pa3BepTKOMN CreKTpa npy 550 HM (Ha
doToMeTpe, CHAOKEHHOM CBETOPHIABTpaMH, NMpU 540 HM) B KIOBETE C
TOJIIIMHOM CJI0A 2 CM, OTHOCHTEIBHO OUAUCTHUIIUPOBAHHON BOJBI.

11.3 YcTrpaHeHue MeIIAOIIUX BJIHSIHHMA

BBINOMHEHUIO U3MEPEHUM MACCOBON KOHLEHTpauuu xpoma (VI) Me-
miaeT xene3o (II). T'lpu koHuenTpauum xenesa (111) B Boae no 1,0 Mr/aM>
ero MacKMHpyloT, 100aeasas ¢ropua HaTpyud. [1py1 NPEBRILIEHUHU YKa3aHHbIX

13
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KOHLEHTpAaLHii XkKejie3a MaCKUpYoLUK 3¢ dekT GTopraa HaTpUI HEJOCTA-
TOYEH U PEe3ynbTaT aHaju3a MOXET ObITh 3aHHXKEH. YYET MEUIarlero
BIHAHUSA IPOU3BOAUTCA B COOTBETCTBHH C POpMYJIoii (4).

Ecnu anHanu3npyeMmas BoJa UMEET BBICOKYIO LIBETHOCTH, MEIIAIOLLYIO
onpeaeiieHUuo xpoma (VI), To ee ciaeayer yuuTbiBaTh. LIS 3TOro BhINOJ-
HAIOT aHaJIu3 BOABI, 100aBAsAs BCE pearcHTHI, 3a HCKIKOUEHUEM NUH(DEHUTI-
Kap0a3uaa, ¥ U3MEPSIOT ONTHYECKYIO MJIOTHOCTh BOJAHOIO Pacreopa HJIM
IKCTPAKTa B 3aBUCUMOCTH OT NPUMEHAEMOro BapuaHTa usMepeHus. Ilonay-
YEHHVIO ONTHYECKYIO NNOTHOCTE BBIYUTAKOT K3 ONTHYECKON naorHocty
npoOrl, NpoaHanu3upoBanucii ¢ fodapneHueM audennnkapdbazua.

12 Briuncjenne U opopMmiieHHe pe3y.1bTATOB H3MepEeHH

12.1 Ilo coorBeTcTBYIOILIEH TPaayHPOBOUYHOU 3aBUCHUMOCTH HAXOAAT
MacCOBYIO KOHUECHTPALHIO XpoMa (VI) B aHanmm3upyemoii npode Boabl X,
MKI/IM™, OTBEYAIOILYIO NMOJYYEHHOMY 3HAUYCHHUIO ONTHYECKOM IIJIOTHOCTH.

MaccoByro KOHLIEHTpaluiO xpoMa (VI) X, MKI/IM” [IPH BBIITOJIHEHUH
u3MepeHui B paztaBneHHol npode BOAB pacCUNTHRAIOT 1O hopMy e

X100
— V 3 (~)

X,

rne  V — ofheM aiHKROTH MPOOKI BOJTBL, BRATEIN Ang pa’BaRieHus, oM.

3
FEcnu xoHeHTpauuy xenesa B pode Boaw 1,0 mMr/nM™ 1 BeIne (HO He
3 y
0 Mr/aM’), TC pacuyeT Maccopo#l XoHueHTpauuu xpoma (VI Xj,
MKT/ 7M™ INOURROJIAT 1O hopMyne

— X]
P XTI o (4)

F, .

rae b — ko3¢pduumeHT, npuHUMaloninii 3HaueHus (0,037 npu BbINOIHEHHH
M3MEPECHUH € HKCTPAKHHOHHBIM KOHLEHTpUpoBaHMem u 0,0067

PH BHITTOJIHEHWHU U3MEPEHUH B BOJHOM PacTBODE;
C_ — MaccoBag KOHLEHTpallUs ese3a B aHAIM3MpyeMoi npobe Bo-

X

nbl, MI/am>.

14
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12.2 Pe3yabTaT U3MEPEHUS B DOKYMEHTAX, MPEAYCMATPUBAIOIIUX €r0
HUCHOJIb30BAHHUE, ITPEACTABIAIOT B BUIE:

X + A, mxr/am’ (P =0,95), (5)

rre X - Maccosad koHueHTpauus xpoma (VI) B aHanm3upyemoil mpobe
BOAbI (X = X, X,, X3);

+ A - rpaHHUILIB] XapaKTePUCTUK MOrPELLIHOCTH pe3yJIbTaTa U3MepEHMS
nas gansol MaccoBoit kouueutpauuu xpoma (VI) {(raGauua 1),
MKT/IM .

YUcneHHble 3HAYEHUA pe3yjbTaTa M3MEPEHHS JOHKHBI OKaHYM-
BAaTbCA LUGPOI TOro XK€ paspana, YTO M 3HAYECHHA XapaKTEPUCTHUKH IO-
rPEIIHOCTH; XapaKTEPUCTUKA MOTPEUTHOCTH HE JOJDKHA COEpXaTh bonee

2-X 3HaYalux LU@p.

12.3 JlonycTHMO NpeaACcTaBIATh pe3yabTarT B BUAE:

X=x A, (P=0,95) npu ycnoBuu A< A, (6)

rje

= A, - ITpaiMuLl XapakTepUCTUK NOTPEHIHOCTH Pe3yLTaTOB M3Mepe-
HHii, VCTAHOBJICHHBIC NPHU peaIM3allil METOAMKH B j1abopaTo-
pUH K 00ecrieuMBacMbi€ KOHTPOJIEM CTaOHJIBHOCTH pe3yJibTa-
TOR HIMEDEHWH, MI/IM

I[ITpumevanue - JonycTHMO XapaKTEPUCTHKY TIOTPEIIHOCTY PE3yJbTaTOB H3-
MEPEHUNA 1IpM BHEAPECHUU METOAUMKY B J1a00OPATOPHUM  YCTAHABIMBATD Hd OCHOBE Bbl-
paxenns A~ §,84-A ¢ HOCHEAYIOLWMM YTOUHEHUEM 110 MEPE HAKOILIEHUA UHDOPMA-
LY B HPOLIECCE KOHTPONA CTAOHUNBEHOCTH pe3yIbTaTOR HIMEPEHUIA.

12.4 Pe3ynbraThl H13MEPEHUS OQOPMJIAIOT MPOTOKOJIOM HITH 3aIUCHIO
B sKypHane. no hopMam, npuReIEHHRIM B PYKOBOJICTRE MO KayecTRY nabo-

paTOPHUM.
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13 KonTpoJb KauecTBa Pe3ybTATOB H3MeEpEeHHl NP pPeain3alHH
METOZHKH B JI2a00PATOPHH

13.1 O0mue nojoxxenus

13.1.1 KoHTpoO/b KauecTBa pe3yIbTATOB H3MEPEHHH MpPH pean3aluu
METOJHMKH B 1a0OpaTOPUH NMpeAyCMaTPUBAET:

- ONEpaTHUBHbIA KOHTPOJIb MCIIOJHHUTENEM MpOUECAYpPbl BbIMOJHEHHUS
U3MEPEHU (Ha OCHOBE OUEHKM MMOrpeiiyOCTU NPU peanuzauuu OTACILHO
B3ATOH KOHTPOJILHOH Npoueaypsl);

- KOHTPOJIb CTaOUIBHOCTH PE€3YJIbTATOB U3MEPECHUI (HA OCHOBE KOH-
TPOJIA CTaOUJIBHOCTU MOrPEIIHOCTH).

13.1.2 IleproAMYHOCTL KOHTPOJIS UCHOHUTENIEM MPOLECAYPhl BBINOJI-
HEHUS U3MEPEHUH, a TAKKE pealM3yeMble NMpoueaypbl KOHTPOJIS CTabuib-
HOCTH pe3YJIbTATOB U3MEPEHHUHN pErjaMeHTHUPYIOTCS B PYKOBOACTBE MO Ka-
4YECTBY J1aDOpPATOPHH.

13.2 AJropuTM omnepaTHBHOr0 KOHTPOJIS Npoueaypbl BbINOJIHE-
HHUS H3MEpPEHKRH ¢ HCNOJAL30BAHUCM MCTSAG 1002aBOK

13.2.1 OnepaTUBHBIA KOHTPOJIb MCIOJHUTEICM NPOLCAYPbl BbIMNOJI-
HCHUSA U3MEPCHUI NPOBOAAT IMYTEM CPAaBHCHHA PE3YJIbTATOB OTAC/BHO
R3ITOW KOHTPOJBHOW npoueayps K. ¢ Hopmaturom koutponsg K. Jlns
BReneHus no6asok ucnonp3yioT ['CO uin arrecToBanHHBIK PACTBOpD M-
XpoMara Kajausa (CM. IPUIIOKEHUE A).

Jina npoBencHWsA KOHTPOJs Cheayer BbiOMpaTh mpoOy BOJibl, HE CO-
JIEPKAILYI0 BOCCTAHOBHUTENEH (HapUMeEp, CepoBOLOPO/aA).

13.2.2 Pe3ynbTaT KOHTPOJBHON npoueaypsl K, MKT/IM”, pPacCUUTHI-

BalOT IO popMyJie

Ki =X~ X-Cy, (7)

rpe  X'— pe3yJbTaT KOHTPOJBHOIO M3MEPEHHA MACCOBOH KOHLICHTpaALlUM
o e 3
xpoma (VI) B npobe ¢ U3BECTHON N0OABKOH, MKI/AM;
C, ~ MaccoBas KOHIEHTpauus 106aBku xpoma (VI), Mxr/mm’.
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3
13.2.3 HopMmaTuB KOHTpOJd norpeitHoCTH K, MKI/AM™, pacCYHUTHIBA-
10T 110 pOopMYyJIE

— 2 2
K= A +AL (8)

rae A, W A, — 3Ha4€HUs XapaKTEPUCTHK MOTPENIHOCTH Pe3yNbTAToB

!

M3MEPEHHH, YCTAHOBJICHHBIE TIpH pEaJIn3allud METO-
IUKA B J1a0OpaTOpHUH, COOTBETCTBYIOILME MaCCOBOM
Konuenrpaimy xpoma (VI) s upode ¢ po0askont u
paboueit npobe, MKIr/am”.

MpuMmevanue — JlonyctuMo A4 pacdera HOpMATUBA KCHTPOIS UCIIONIb30BaTh
3HaYCHMS XapaKTCPHUCTHK MOTPEIIHOCTH, MOYYCHHBIC PAaCUCTHRIM ITYTEM TI0 PopMy-

nam Aﬂxr =0,84-AX, u A =0,84-A_ ¢ nocneylomuM yTOYHeHHEM 110 Mepe Ha-
X

KOIUIEHHAS MHGMOpMaLMM B NPOLECCE KOHTPOJA CTAOMIBHOCTH pE3YyJbTaTOB M3MeEpE-
HUH.

13.2.4 Ecnu pe3yabrat KOHTPOJIBHON NpOLEAYpPbl YIOBJIETBOPSAET YC-
JIOBHIO:

[Ke |2 K, (9)

npoLeAypy aHajlu3a MPU3HAIOT YAOBJIECTBOPHUTEIBHOM.

TIpy HCBBHIOMHEHWY YCh0BUs {9) KOHTPOIMbHYH: HDOHCAYPY HOBTO-
pAIOT € APYroi npoOdoH BoAwl. 11pyM MOBTOPHOM HEBbIilIOJHEHHH YCJIOBHUS
(9), BLIACIIAIOT NPUYMHDBI, MPUBOJALIMC K HCYZOBJICTBOPHUTCIBHBIM pe-
3yJjibTaTaM, i MPHHHUMAIOT MEPHI 110 WX YCTPAHCHHUIO.

14 IlpoBepka mnNpHEMJIEMOCTH peE3yJbTATOB, MNOJYYEHHbBIX B
YCJOBHSAX BOCNIPOH3BOAHMOCTH

14.1 PacxoxaeHue MexXay pe3yjibTaTaMd U3MEPEHUH, TMOJYyYCHHBIMHA
B IBYX J1a00OpaTopusix, HE JOJDKHO INPEBLILATH Npejena BOCIPOU3BOAUMO-
cti R. IIpu BHITIOJTHEHUH 3TOr0 yCJIOBUS MpHEMJIEMBI 00a pe3yibTara U3-
MEPECHU M B Ka4€CTBE OKOHYATEIILHOIO MOXET OBIThb MCIIOJb30BaHO HX
obliee cpeaHee 3HA4YCHHE. 3HAUCHHUE MPEJeIa BOCIIPOM3BOAUMOCTH pac-
CUUTBHIBAIOT 110 opMyJie

R=2,77 - op. (10)

17



PJ] 52.24.446-2008

14.2 TIpu npeBbillieHUH Tipeeia BOCIPOU3BOJUMOCTH MOTYT OBITh HC-
10JIb30BaHbl METOJABI OLIEHKH NMPHEMJIEMOCTH pe3yJIbTaTOB U3MEPEHUH CO-

rnacHo F'OCT P UCO 5725-6 (pa3znen 5) unu MU 2881.

14.3 IIpoBEpPKY NpUEMJIEMOCTH MPOBOASAT NMpU HEOOXOAUMOCTH CpaB-
HCHUS pe3yNbTaTOB U3MEPEHUH, MONYYEHHBIX IBYMS J1a0OPATOPHUIIMH.

18
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Ilpuinoxenne A
(pPEKOMEHIYEMOE)

MeToauka

IlpHFOTOBJleHﬂﬂ ATTECTOBAHHBIX pacTBOpPoB xpoma (VI)
AP1-Cr, AP2-Cr, AP3-Cr

A.1 Haznavenue u 006,1acTb NpHEMEHEHHU A

Hacrosiass METOAMKA PETIAMEHTUPYET HPOLECAYPY NPUTOTOBIICHMS
aTTECTOBAHHBLIX PaCTBOPOB AUXPOMATa KaJivsd, NMpeAHA3HAYEHHBIX JJI YC-
TAHOBJICHUA I'PAAYHPOBOYHbBIX XapaKTCPUCTHK NPHUOOPOB H KOHTPOJS TOY-
HOCTH PE3yJbTaTOB H3MEPEHHM MacCOBOH KOHUeHTpauuud xpoma (VI) B
NPUPOAHBIX U OYMILIECHHBIX CTOUYHbIX BOAAX (POTOMETPHUECKHM METOIOM.

A.2 MeTpoJorayeckue XapakTepHCTHKH

MeTpooruyeckue XapakTepUCTUKH aTTECTOBAHHBIX PACTBOPOB IPH-
BeJleHb! B Ta0uIe A.1.

Tabnuua A.1 - MeTponoruueckue XapakTepUCTUKHA aTTECTOBAHHBIX pac-
TBOPOB Xpoma (VI)

HauMeHOBaHHE XapaKTEPUCTHKHA | 3HaueHHEe XapaKTEPUCTHUKU |
' A1 AITECTOBAHHbIX DACTBOPOB
AP1-Cr | AP2-Cr AP3-Cr

ATTECTOBAHHOE 3HAYeHHE MACCOBOH 100,0 5,00 1,00

konnenTpamdy xpoma (VI), Mr/oM’

I'paHuibI MOTPELIHOCTH  ATTECTO- 0,19 0,03 0,01

BAHHOIo 3Hadelyug MacCoBOH KOIlI-

3
UCHTpauLun xpoMa (VI), mMi/am’, ;

(P=0,95)

A.3 CpeacrBa u3MepeHHii, BCOOMOraTe/lbHbI€ VCTPOHCTBA,
peaKTHBDI

A.3.1 Becnl naboparopnble Beicokoro (1I) knacca rounoctu no I'OCT
24104-2001.

A.3.2 KonObl MepHEbI€e 2-T0 KJ1acca TOYHOCTH HCTIOTHEHHS 2 o 'OCT
1770-74 BMecTuMocTsiO: 100 cM” — 2 1T, 500 oM’ — 1 mT.

19



P/l 52.24.446-2008

A.3.3 [Iunerka ¢ 0AHON OTMETKOH 2-ro Kj1acca TOUYHOCTH UCIIOJIHEHUA
2 no FTOCT 29169-91 BMECTUMOCTBIO 5 ¢cM” — 1 IUT.

A.3.4.11lunetka rpagyupoBaHHas 2-ro kjacca TOUYHOCTH HUCIIOJIHCHMS
1,2 no T'OCT 29227-91 BmectumocThio 1 cM° — 1 1T,

A.3.5 CrakaHuvk Juia B3pemuBaHus (Owkc) CB-19/9 no T'OCT
25336-82 .

A.3.6 Boponka mnaboparopHas no 'OCT 25336-82 puamerpoMm 56
MM.
A 3.7 IHnarens no 'OCT 9147-80.
A.3.8 Dkcukartop ucnonHenus 2, apamerpom xopnyca 100 MM uiau
190 My 1o 'OCT 25336-82.

A.2.9 IlIkad cymuabHBIHA 001e1ad0paTOpHOrC Ha3HaYeHH.

A.3.10 Xnopun kaneiusa 00e3BoxeHHbIN 1o TY 6-09-4711-81, 4. (ans
IKCHUKATOPA).

A.4 UcxoaHble KOMIIOHEHTHI ATTECTOBAHHLIX PACTBOPOB

A.4.1 Kainuid aByXpOMOBOKHUCIBIN (AuxpomMart Kajinsd) no 1'OCT 4220-
75, X.4. ¢ coaepKaHUEM OCHOBHOTIO BelecTra K,Cr,U; He MeHee 99,9 %.
A.4.2 Bona quctunnaposanuas 1o 'OCT 6709-72.

A.4.3 Boaa OMauCTHIIIMPOBAHHAA.

A.5 IIponeaypa NpHIOTOB/JIEHHMS ATTECTOBAHHOIO PacTBOpPa /IH-
XpoMaTa Kajaus

A.5.1 g npyuroToBjeHus arrecTtoBaHHoro pacirsopa AP1-Cr B3Be-
INUBAKOT B OIOKCE ¢ TOYHOCTBIO JO YETBEPTOrO 3HAKaA IMOCJE 3aIlsATOM
0,1413-0,1416 r auxpomaTta Kajus, IIpESABAPUTEILHO BHICYIICHHOIO B CY-
HIWJILHOM WIKa@y npu Temneparype i1U5-1i0 °C B TeueHne | u v oxnax-
NCHHOro 10 KOMHATHOM TEMMEPATypHl B IKCUKATOPE HaZ XJIOPUAOM Kalb-
nug. KonMyecTBEHHO MEPEHOCAT HaBECKY B MEPHYIO KOJIOY BMECTHMO-
cThi0 500 cM’, PacTBOPSAIOT B GHIMCTHUTMPOBAHHOM BOJE, JOBOIAT O0B-
€M pacTBOpa 40 METKH H IICPCMCLINBAKOT.

[TomyueHHOMY pacTBOPY MNPHUITMCHIBAIOT MacCOBYIO KOHIEHTPALUIO
auxpomara kaausa 100,0 mr/oM” .

A.5.2 Jlnda npurotoBjieHHUS aTTeCTOBAHHOrO PacTBOpa AP2-Cr nuner-
KO ¢ OGHOH OTMETKOM OTOMPAIOT 3 M pactBopa AP1-Cr, momeruaroT ero
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B MEPHYIO KOJI0y BMeCTUMOCTBIO 100 cM® , JOBOJST OO METKU OUIUCTUII-

JAPOBAHHOM BOJOH W NepeMemuBaroT. IIepeHoCsT pacTBOop B TEMHYIO
CKJISHKY C TJIOTHO 3aKpbiBarolieics mpoOKoiA.

[losrydeHHOMY pacTBOpY MPUIKMCHIBAIOT MACCOBYH) KOHIICHTPALIHIO
xpoma (VI) 5,000 MI/aM.

A.5.3 Jlnsa npurotoBlieHus arrtecTtoBaHHOro pactsopa AP3- Cr rpa-
TyMPOBaHHO TMHIETKOH BMECTHMOCTBIO 1 cM> ot6uparor 1,0 M’ pacTBo-
pa AP2-Cr, noMeruaroT €ro B MEpHYIO KO0y BMECTUMOCTBIO 100 cM”, J10-
BOJAST N0 METKH OUIMCTUIIMPOBAHHON BOJOHM U HepeMelIUBaloT. Ilepe-
HOCSIT PacTBOD B TEMHYIO CKJISHKY C IJIOTHO 3aKphIBaroneiics npoOKoi.

[lonyyeHHOMY pacTBOpY NPHIIMCHIBAIOT MACCOBYIO KOHUEHTPALMIO
xpoma (VI)

1,000 mMr/am’.

A.6 Pacuer MeTponorH4ecKHX XapaKTEpPHCTHK ATTECTOBAHHBIX
pPacTBOpPOB

A.6.1 ATTEeCTOBaHHOE 3Ha4YeHHE MACCOBOM KOHLEHTpauuu xpoma (VI)
3
B pacteope AP1- Cr C, Mr/aM™, pacCHHUTBIBAIOT MO GCpMyIe

1000-m-1000-2-52,00 (A1)

L= V.204.17 ’

PAC 1B MACCd HABECKM AMXpuMALia Kasius, i
52,00 - MonsipHas Macca xpoma ( V1), r/Mmoib;
V - BMECTHMOCTb MEPHOM KONOBL, CM;
294,17 - MOJIIpHAs Macca JUXpoMara Kajius, I/MoOJb.

A.6.2 ATTECTOBAaHHOE 3HAUEHHUE MACCOBOM KOHILIEHTpanun xpoma (VI)
3
B pactBope AP2-Cr Cy, mMr/aM~, paCCUMTHIBAIOT MO hopmyTie

C, = 2% . (A2)

A.6.3 ATTECTOBAaHHOE 3HA4Y€HHUE MACCOBOM KOHIEHTpauuu xpoma (VI)
B pacTBOpe AP3- Cr C,, MI/aM°, pacCYMTHIBAIOT MO HopMyIie

_C
C, =555 (A.3)

21



PI{ 52.24.446-2008

A.6.4 Pacuer npenena BO3MOXHBIX 3HAYEHHH MOTrPEIIHOCTH MPUTrOTOB-
JIEHHS aTTECTOBAHHOIO pacmopa AP1-Cr A ¢ maccoBor KOHLIEHTpalUEH
xpoMma (VI) 100 Mr/am’ BBINOJHSIOT 10 GOpMYJie

[ N2 2 A 2
/
A—c [Br] 4 A_mj + .AVV | (A.4)
\\u) Nt \ y

rac A, -~ IPEAEnbHOC 3HAYCHUE BO3MOKHOIG OTKIOHEHHMA MacCoBO# [1Gsiu
OCHOBHOI'O BEILIECTBA B PEAKTUBE OT [ipdiIHCAHHOrO 3HAYEHHUA |i;
K - MaccoBasg 0JS OCHOBHOIO BEUWIECTRA {AUXPOMATa KaJIis) B PEaAK-
TUBE, MPUNIMCAHHAs PEAKTUBY KBajinuKaliMy X.4.;
Ap, - IpeAebHass BO3MOKHAS NOrPEUIHOCTL B3BECIIMBAHUS, T;

Ay - npeAeJbHOE 3HAYCHUE BO3MOXXHOrO OTKJIOHEHMS BMECTHMOCTH

MEPHO# KONGHI OT HOMHHAIBLHOTO 3HAUEHWUS, CM .

Ilpenen BO3MOXKHBIX 3HAYEHUM TTOTPEIIHOCTH MPHUTOTOBJIEHUS ATTECTO-
BanHoro pacreopa AP1-Cr

_ 0 1.+ .0 00021 0 4 .~ 3
A=100,/(gg; g+ (G 1414) +(550)" = 019 Mr/nm
A.6.5 Pacuer npeacia s3MOXKKHbBIX 3HAMCHUR BOTPEIIHOCTH NPHIGTOa-

JICHHA atTecToBaHHbIX paciBopoB AP2-Cr (A;)) u AP3-Cr (A,) ¢ MaccoBOM
xKoHueHTpauueit xpoma (VI) 5,00 u 1,00 MI/AM®, COOTBETCTBEHHO, Bbi-
IIOJIHAKOT 110 POpMYyJie

F= el o -

Ay
(—)2+( )2+( v (A.5)

rne C; - npunucanHoe pacteopam AP2-Cr, AP3-Cr i- o€ (1=1, 2) 3HaueHne
MacCOBO KOHLICHTPALUU XpOMa Qf I), Mr/oMm;
V1 - BMECTHMOCTb MEPHOM KOJIOBI, CM™ ;
AVI - TIpejIe/IbHOE 3HAUYEHUE BO3MOXHOTO OTKIIOHEHHS BMECTMMOCTH

MEpHOi K010bl OT HOMHUHAJIBHOTO 3HAYEHMS, M .
V; - i-0e 3HauyeHWe HOMUHAIBHOrO o0beMa pacTBOpa, OTOHpaEMOro

g 3
[TUNETKOH, CM ;
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Ay, - OpeJeSIbHOE 3HaYECHHE BO3MOXHOIO OTKJIOHECHHA O00BeMa pacTBopa,
1

. 3
OTOMPAEMOro MUIIETKOM, OT HOMHHAJIBHOIO 3HAYEHHUs, CM

[Ipeaen BO3MOXHEIX 3HAY€HWH MOrpeITHOCTH NPHIOTOBJIEHHS aTTe-
croBaHHOro pacteopa AP2-Cr

0,19
100

A =5-1/( )2+(100)2+(003)2 = 0,033 Mr/mm’.

¥

ilpe/en BO3MOXHbLIX 3HAYCHUH NOrpeiliHOCTHA [PUTrOTOBJICHUA aTTC-
cToBaHHOTO pactBopa AP3-Cr

_10. 10192 2 - 3
A, =10 \(100) +(100) +( = 0,010 Mr/om".

A.7 TpeboBanns 6e30MaCHOCTH

Heob6xoaumMo cobmoaarts obiuMe TpeOOBaHUs TEXHUKH 0€30MacHOCTH
[pH paboTe B XUMUUECKHUX JlabopaTOpHsIX.

A.8 TpeboBanus K KBAJIHPHKAUKHHK ONEPATOPOB

ATTECTOBAaHHbBIA PacTBOP MOXKET FTOTOBUTH HHXXEHEP WIH JIaOOPAHT CO

CpeHUM NMpOo¢EeCCHOHAIBHBIM 00pa3oBaHUEM, MPOLICAIINN ClIELHAAILHYIO

NOALOTOBKY M MMCIOWMHA Cram padolbt B XHMHUUCCKOH 1a00patopuu He
MeHee 6 MecC.

A.9 TpeboBaHuA K MADKUDOBKE

Ha cKJIAHKY ¢ aTTECTOBAaHHBIM PacTBOPOM JOJDKHA ObBITh HaKjICCHa
ITUKETKA C YKa3aHHEeM YCJIOBHOro O0O3HAYE€HHUS pacTBOpa, BEIUYHUHBI
MaccoBOM KoHueHTpauuu XxpoMma (VI), norpeiiiocTy €€ yCTaHOBICHUS U
Ad bl HPUTUTOBIICHUA paCIBUpPA.

A.10 YciaoBus xpaHeHHs

ATtrecroBaHHbld pacTBOop AP1-Cr, ciienyeT XpaHuTh B XOJIOJUJIBHHKE
IJIOTHO 3aKPbITOH CKISTHKE M3 TEMHOrO cTeKiIa He 6osice 1 Mec.

ATtrecroBanHbie pacTBOopel AP2-Cr u AP3-Cr xpaHEHHIO He MNojjie-
Kar.
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MHHHUHCTEPCTBO IIPUPOJHBIX PECYPCOB U DKOJIOI'HU
POCCUUCKOHU ®EJEPAIIUHU
degepaabHad cayxda no ruApoMeTeopoIOrHH
H MOHHTOPMHIY OKPYXKAaIIeH cpeabl

FOCYJAPCTBEHHOE YYPEXIEHME
TMIPOXUMHYECKHAA UHCTUTYT

344090, r. PocroB-Ha-JloHy dakc: (8632) 22-44-70
np. Crauku, 198 Tenedon (8632) 22-66-68
E-matl ghi{@aaanet.ru

CBUAETEJbBCTBO
00 aTrecTaluy METOAUKH BHINOJHEHUS u3mepenuid Ne 100.24-08

MeTtoauka BBINOIICHINA U3MEPEHUM MAacCOBOM KOHUEHTpAUHK Xpoma

(VI) B BOgax ¢oTOMETPHUECKUM METOAOM C NUMDEHUIKAPOAIUIOM,

pa3paboTtaHHas [ oCynapCTBEHHbIM YUYpPEKIACHUEM [ MAPOXMMHUYECCKUHN
MHCTUTYT

U perjamentuposaiinas PJ 52.24.446-2008. MaccoBasi KoiiicHTpa-
us xpoma (VI) B Boaax. Metoauka BBHIIIOJHEHHA U3MEPEHUN (POTOMET-
PHYECKUM METOAOM C AUdEeHUuNKapbazuaom,

arrectoBaha B coutecictsun ¢ 'OCT P 8.563-96.

ATTECTAlUs OCYLIECTBJICHA MO PE3YJIbTATaM IKCIIEPUMEHTAJILHBIX HC-
CJICHOBAHUMN.

B pesynprare arrectauyy YCTAHOBJICHO, UTO METOLHKA BBINOJHECHHUS
M3MCPCHHH COOTBECTCTBYET NpPEeABABISEMBIM K HEH METPOJIOrMYCCKHM
TpeOOBaHUAM M 00JaaeT METPOJOrMYECKUMH XapaKTEPUCTUKAMH, IpH-
BeACHHbIMH B Tabimmuax 1 u 2.



Tabnuua 1 - Jluana3oH U3MEpeHUi, 3HAUYCHUA XapaKTEPUCTHK MMOrpel-

HOCTH HM3MEPCHHHM H €€ COCTaBJIIOLIUX MNpH OPHHATOH BEPOATHOCTH
P=0,95

JluanazoH Ilokazarens ITokazarenn [Toxaszarens Ilokazaresnn
U3MEpEHUH [IOBTOPAEMO- | BOCIPOH3BO- IIPaBHIILHOCTH TOYHOCTH
MaCCOBOIA CTH (CpeaHe- AUMOCTH (rpaHULIbI (rpaHuULb]
KOHICHTpAaUUH | KBaapatuye- | (CpeaHEKBaX- cUcTeMaTHye- NOTPEUIHO-
xpoma (VI) CKO€ OTKJIO- paTUYECKOE | CKOM IOIPEIIHO- CTH)
HEHHE TIIO0- OTKJIOHEHHE CTH)
i BTOPSACMO- BOCIIPOU3BO-
E 3 i CTH) ; AHMO ’FEE}i | o I :
. X, MKI/IM G,, MKI/ oM’ Or, MKI/aM | A, MKI/aM | £A, MKI/oM

JKCTPAKIMOHHO-(MOTOMETDHYECKOE M3MEPEHHE

. Ot 1,00 1o 20,0
BKIJTIOY. 0,04-X 0,06-X 0,06-X 0,1+0,10-X

CgB. 20,0 go 30,0

| BKITIOY. 0,7 1,0 1,2 2.2
(DOTOMETPHUYECKOE U3MEPEHUE
Ot 20,00 no

90,00 Bromod. | 0.028X 1 0042X 1 1240016X | 12+0,063-X
' CB. 90,00-150,0 | | * |
'L BKITIOY. 2.4 3,6 1,240,016-X 8.4

TaOnuua 2 - JlnanazoH U3MEpeHuUid, 3HayeHUs MPEIEJOB [IOBTOPSIEMO-
CTYW U BOCTIPOM3BOAMMOCTH NP NipiHsTai senostHocTH P=0,95

' Jimama3soH [Ipenen NOBTOPAEMOCTH [Ipenen
| U3MepeHHH (s IBYX pe3yiibTaToB BOCITPOM3BOAHMOCTH
MacCOBOM rapajuie/IbHbIX OIpeaene- (14 OBYX pe3yJIbTaTOB
' KOHLICHTpaUuH HUMN } U3MEPEHUI)
xpoma (VI)
 Xewx/nw | romee/sw | Romkome
DECTPAKTIMONHO-hOTOMETNINACKNE HIMEPEHNE | )
Ot 1,00 no 20,0
BKJTIOUY. 0,11-X 0,17-X
Cn. 20,0 1o 30,0
BIUTHOY. 1,9 2,8

PDOoTOMETPHUECKOE U3MEPEHHUE

Ot 20,00 10 90,00
BKJTIOU. 0,078-X 0,12-X
Cg. 90,00-150,0
BIUJTIOY. 6,6 10,0




[Ipu peanuzaliii METOOUKHU B JJaGopaTopuu 00ECrICUHBaIOT:
- OII€paTUBHBIA KOHTPOJb HCIOJHUTEJEM MNpOLEAYPhl BBIIOJIHECHUA
U3MEPEHUN (Ha OCHOBE OLICHKH MOrPEUIHOCTHU NPU peaid3alid OTACILHO

B3ATOM KOHTPOJILHOH IPOLIEAYPBI);
- KOHTpOIb CTa0MJIBHOCTU pe3YJIbTATOB M3MEPEHMH (HA OCHOBE KOH-

TPOJisl MOTPELIHOCTH).

AJITOPUTM ONMEPATHBHOIO KOHTPOJIA HUCHOIHHUTEIEM IPOLENYPE! BEI-
MOJHEHHUA U3MepeHH nipuBeacH B P/ 52.24.446-2008.

[TepHoau4HOCTL OMEPATHBHOTO KOHTPOIS H MPOLEAYPh! KOHTPOIS
CTaOMJIBHOCTH PE3YJILTATOB BBLIIOJHEHUS H3MEPECHHUH DEriIlaMEHTHPYIOT B
PykoBoacTse no xa4ecTBy J1abopaToOpHH.

A.M. HukaHOpOB

A.A. Ha3apoBa




