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Beenenue

B noBepxXHOCTHBIX BOAAX KAAMUHU NPUCYTCTBYET, KAK NPaBUio, B HU3BKUX
KOHUCHTPALUHAX - AO0AW W €AMHUUbI MUKPOrpaMMOB B  KyOHWUECKOM
aeuumerpe. TlpupoaHbiIMM  MCTOUYHMKAMY TMOCTYIUJICHUSt KaAMUS B BOHYIO
Cpeay SABNAKOTCH MOJAUMETANNIMYECKHE PYIbl, & TAKKE TOYBbLI B panoHax UX
3aneraHusi. AHTPONOre€HHbLIM MCTOYHHUKOM MOSIBACHMS KaJAMUs B NPUPOAHBIX
ABJAAIOTCH MPEUMYIIECTBEHHO CTOYHbIE BOAbLI CBHHLUOBO-IIMHKOBBIX 3aBOJIOB,
NPeANpUsSTHE  FOpHOAOOLIBAIOLIEH NPOMBILJIEHHOCTH, psJa METallio-
00padaThIBAIOMUX U XUMUUYECKUX MPOU3BOACTB.

CoeauHeHus KagMusa MPUCYTCTBYIOT B BOAAX THaBHbiM 00pa3zomM B BUIE

PACTBOPEHHLIX  (OPM. B cocraB B3BECHM BXOAST, Kak M[PaABHIIO,
copOuposaHHbie ¢opmbl  kagMusa. B pactBopc kaaMmuit CylIeCTBYET B
HOHHOH  (dopme, a TakK)Ke B BUOE KOMIUIEKCHBIX COCAMHEHUH C

OpraHHYECKHMH H HCOPraHWHYEeCKHUMH COCAUHEHUAMU. B KUCIBIX BOJAAX
npeobaagaromiet asiseTcs Haubdosiee TOKCHYHas HOoHHas dopMa.

[ToBbllIEHHBIE COMEpIKAHUST KAAMUA OKa3biBAlOT TOKCHUYHOE BO3JICHCTBUE
Ha rujapoduoHTsl. 3HaueHue I1JIK pacrBopeHHbIX dopM xagmus  JUis
pPBIOOXO3SHCTBEHHBIX BOJIOEMOB COCTaBAfET 5 MK/ 1M , a IS BOJHBIX
00BEKTOB X039HUCTBEHHO-MUTLEBOIO % KYJIbTYPHO-OBLITOBOTO
BOIOITOJIB30BAHMS - | MKI/aM® .
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PYKOBOAAIINNN TOKYMEHT

METOJMUYECKUE YKA3ZAHUS. METOJIUKA BbIIIOJTHEHHS
H3MEPEHMI MACCOBOM KOHIIEHTPAIIUUA KAJIMUSI B
BOJAX ®OTOMETPHUYECKAM METOXOM C KAXMOHOM

Hata Beeaerus 01.01.95 r.
1 Haznavyenue u 001aCTh HPpUMEHEHHS METOMUKH

HacTosuini PYKOBOAALIUT JOKYMEHT yCTaHABJIUBAET
GOTOMETPUUECKYIO METOAUKY  BbINOJHEHMUS H3MEPEH U MACCOBOM
KOHUEHTpAUWU pPAaCTBOPEHHBLIX (POPM KaJIMUA B Npodax MOBEPXHOCTHBLIX BOJ
CYUIM M OYHMLLEHHBIX CTOYHBIX BOA B auanazone 0,8 - 5,0 mxr/am® . [Ipu
aHa3e fApod BOJLI C MACCOBON KOHLEHTpaluen KagMusd, MpeBblIIaoUieH
5,0 MKr/AM® , HeoOXOAMMO COOTBETCTBYMOINee pa3baBieHHE NpoOsI
OMIUCTUITIMPOBAHHON BOOM.

2 HopMbl norpemHocTd M 3HAYEHHUSA XaPAKTEPUCTHK NOrPEHiHOCTH
H3IMEepEeHU

B coorgercTteuu ¢ | OCT 27384 HOpMa 1OrpeliHOCTH MpPU  BBINOJHEHUN
U3MEPEHHIT MacCOBOW KOHUEHTpaUMM KaaMUsi B MNPYAPOLHLIX BOJAX B
nuamaszone 0,05 - 1,0 mxr/am®  cocrasnsier +350 %, ceoime 1,0 - 1000
MKr/amM® - £25 %, cebie 1000 mir/amM® - +10 %. JUist CTOMHBIX BOJ
HOPMa MOrPEWHOCTH B AMAna3oHe MacCcoBblX KoHuUeHTpauur 0,5 - 1,0
MKr/aM® coctasiser £50 %, cebime 1,0 - 10 mxr/am® - £5 %, cBbiute 10
- 1000 mMkr/am” - £15 %,.cbiwe 1000 Mxr/am” - 10 %.

YCTaHOBJIEHHbBIE AJIA HACTOSALEH METOAMKY 3HAYEHMd XapaKTepUCTHK
[MOrpEeLIHOCTH U €€ COCTaBNAKILMX NPUBEACHBI B TaOIULIC.

[Ipn BbINONHEHMN W3MEpeHud B npodax ¢ MaccoBOW KOHLEHTpauueu
KagMusl CBbille 5,0 MKI/AM®  MOCie COOTBETCTBYIOUIErO pa3GaBieHHus
MOrpetiHOCTb U3MEPEHMUS HE MNPEBbLILLIAET BEAUYUHBI An, rae A -
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Tabnuua - 3Ha4eHHA XapPakTepUCTHUK NMOrpewiHOCTH M ee cocrarnaownx  (P=0,95)

—

JlnanasoH XapaKTEPUCTUKH COCTABISIOLUX
U3MEPAEMbIX i [IOrPEeLHOCTH, MKT/JIM> XapaKTepuCTHKA
KOHUEHTpalHi CITy4ariHOH, CHCTEMATHYECKON NMOrpeuIHoCTH,
£aIMUA, ° A. MKF/HMB, A
C, Mxr/am’ J(A)
0,80 - 5,0 0,15 0,27 0,40

MOrPCLUHOCTh M3MEPEHHS KOHLEHTPALMU KaaMUs B pa3zdaBieHHOU npobde; n
- CTErEHb pa3zbaBlICHMA.

3 Meroa m3mepeHui

OnpeaeneHue OCHOBAHO Ha OOpa3OoBaHUMKM B CUJILHOLIENOYHOH cpeae
OKpaul€HHOr0 B  MaJWHOBbLIM  UBET BHYTPHUKOMMIEKCHOIO COCAMHEHHs
KaJAMHUs ¢ OpPraHu4YeCcKuM peareHToM KaguoHoM. O0pasyroleecst COSAUHEHHUE
yCeTOMuUuBO B npucyrcTtBuM  HewoHHoro [IAB - OII-10 (uau Tputona X-
100). OnTryeckyro MJIOTHOCTh MOJIYYEHHOIO pacTBopa usMepstoT npu 480
HM.

Hourr xanmus, coaepxamyecs B IipoDe  BOALI, NpeaBapHUTESILHO
KOHLEHTPpUPYIOT copOupeit Ha xenatoobpasyrouwem copoedTe Ilonmopre VII
M ¢ nocaeayrouieh gecopOumer pacTBOPOM COMTHONW KUCIIOTI.

Mewarolee BAWSHHUE BEUIECTB, COAepKamuvxcs B npode BOIbl, B TOM
YUCJIC HOHOB METAJLIOB, YCTPAHAETCA B [ipollecce aHasumaa.

4 CpencrBa H3MepeHUid, BCIIOMOraTejbHbIe YCTPOHCTBA, PEAKTHUBbI,
MaTepHaabl

4.1 Cpencrsa U3MEPEHHU, BCNOMOraTe/IbHbie YCTPOUCTBA

4.1.1 ®otosnektpoxosopumetp tina KPK-2, KOK-2mn (KDOK-3) no TY
3.3.1766, TY 3.3.1860 wunu cnexkrpodoromerp tuna CP-46 (CD-26).
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4.1.2 Becobt aHasaTrueckue 2 knacca toudocT no 'OCT 24104.

4.1.3 Bechl TexHuueckue nadoparopHbie 4 knacca TouHoctH no 'OCT
24104 c npeaenom B3pewiuBadus 200 r.

4.1.4 Ulkad cymmabHbit obuienadboparopusiit no 'OCT 13474,

4.1.5 lnutka snexkrpudeckas no 'OCT 14919.

4.1.6 YcrpohctBo  And  (QUIbTpoBaHHUS npod C UCHOJB30BAHUEM

MEMOpaHHBIX WM OyMaXKHBIX (QUILTPOR.
4.1.7 Kondbbl mepHbie He HWie 2 khacca todHoctd no ['OCT 1770

BMECTHUMOCTbLIO: 25¢em° - 6

50 cm® - 1

100 cm® - |

1 ,IIM3 -

4.1.8 IluneTku rpagyupoBaHHble HE HMKE 2 kjacca ToyHOCTH no ['OCT
29227 BMEeCTUMOCTBIO: lem® - 5

2em® - 3

Scm’ - 6

10 cm’ - 1

4.1.9 Upnuuapst mepubie 1o FOCT 1770 BMectuMocThio: 25 ¢cm® - 2
100 cm® - 1

250 em” - 1

I am® - 1

4.1.10 Konbsl kounueckue no N'OCT 25336 BMecTUMOCTBIO -2 am° - 6
4.1.11 Crakaup xumuueckue no FOCT 25336 smectumocTbio: 100 ¢cM® - 6

500 cm® - 1

] ,[1M3 - ]

4.1.12 CrakaH XHMHYECKMH TEPMOCTONRKMIA no ['OCT 25336
BMECTUMOCTBIO 250 cm® - 1

4.1.13 Bopouku naboparopueie o FOCT 25336 nuametpom 4 cM -~ 2
4.1.14 Kanensguubl 1o 1'OCT 25336 BMECTUMOCTBIO 50 cm” - 4
4.1.15 Crakanuuku jJ1s B3gelunBanus (0rokceol) no 'OCT 25336 - 2
4.1.16 CreknsgHHbIC NaJIOUKH -6

Jlonyckaercss MCNOAb30BAHUE APYrUX TUIIOB CPEACTB UBMEPEHUH, MOCY/Ibi
U BCIIOMOraTe/libHOro oOOOpY/JOBaHMA, B TOM YMCJEC HMIIOPTHBIX, C
XAPAKTEPUCTUKAMHA HE XYIKE, YEM Y NIPUBEACHHbIX B 4. 1.
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4.2 PeakTvBbl U MATEPUASTBI

4.2.1 CranpapTHblii 0Opa3el, HOHOB KajiMUs WK KaAMHAN MeTannHyecKnil
rpanynuposadubiid no TY 6-09-30935, 4.1.4a.

4.2.2 Kanuoun 1o TY 6-09-2138, y.1.a.

4.2.3 TaprpaT kanus-Hatpusi, Terparuapar (cerderosa conb) no 'OCT

0845, u.p.a.
4.2.4 Unppokeug kanua mo ['OCT 24363, 4y.p.a. ¥nu TMAPOKCHJL HATPHS

nmo 'OCT 4328, x.u.

4.2.5 Popanupg ammonusa no CT C3OB 222, y.p.a. unu poaaHua Kaiug no
['OCT 4139, y.n.a.

4.2.6 ®ropua kanus no 'OCT 20848, u.a.a.

4.2.7 Kapbonar natpusa no 'OCT 83, x.u.

4.2.8 urpaT Harpud, ruapat no 'OCT 22280, 4.1.a.

429 Congnas kucaora, cravgapr-tutp no 1Y 6-09-2540, 0,1
MOJIB/ M.

4.2.10 AzotHas kucnora no ['OCT 4461, KoHUeHTpHpOBaHHasA, X.U.

4.2.11 AckopOunoas kuciora no ['OCT 4815, wu.pa., uin

bapmakoneinas.
4.2.12 ®opmanbgerng, 40 % BoaHblit pactBOp (popmaiun), no [OCT

1625.

4.2.13 Crnpr sTriioBsli pextuduroBadusiil mo 'OCT 18300,

4.2.14 IMonuopre VII M, copoent o TY 7-84-1527.

4.2.15 OI1-10, nepouunii IIAB o TVY 11-56-3154.

4.2.16 Boaa nucrunnupoanddas o ['OCT 6709.

4.2.17 Bona OupucTwiuinposaHHas (AMCTUIMPOBAHHAS BOAA, BTOPHYHO
feperHaHHas B KBaApLEBOW WJIM CTEKIITHHON YCTAHOBKE).

4.2.18 ®OunvTpul memoOpanHbie "Biagunop MOA-MA"Y, 0,45 mkm, no TY
6-05-1903 wnu apyroro Tvna, paBHOUCHHbLIE M0 XapaKTCPUCTHKAM, HIIH
GunbTpul OymaxkHbie ode330neHHbIe "cruHAs JienTa” o TY 6-09-1678.

4.2.19 YHuBepcasiibHag uHaAuKaTopHas Oymara rio TY 6-09-1181.

JlonyckaeTcsi UCHOJIb30BAHHUE PEAKTUBOB, M3rOTOBJIEHHbIX MO APYroi
HOPMATHBHO-TEXHHUUYECKOH JIOKYMEHTAUWU, B TOM YHCJIC HMIOPTHBIX, C
KBanuukaluen He HUKE YKa3aHHOH B 4.2.
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5 OT60p U XpaHeHHue pood

Ort6op npod npouspoasat B cootBercTBuu ¢ 'OCT 17.1.5.05. IlpoOsl
dunbTpyror  yepes MeMmOpaHHbid  dunbTp 0,45 MKM,  OUYMILEHHbI
KunsyeHuem B teueHue 20 mMudH B | % pacTtBope a30THOW KHUCIOTHI U
NBYXKPATHbIM KUNAYCHUEM B OWAMCTHILUIMPOBAHHOW Boge. Jlomyctumo
NCHOJIb30BAHUE OYMQOKHbLIX  (QUIBTPOB  "CuHAS JeHTa", TMPOMbBITHIX
OunnucTuinupoBaHHou Bopoi. llpu duabTpoBaHun uepes nodOH PUILTP
rnepsble nopudu @uinbtpata otdpacbiBaroT. K dunerpary nobasisior
KOHLEHTPHUPOBAHHYIO a30THYIO KUCAOTY W3 pacueTa 3,0 CM° KMCJIOTHI Ha |
IM>  BOABI M XPAHAT [0 aHaIu3a B MOJM3THICHOBON MOCYLE.

[Mocyny, npeiHa3sHaAaYSHHYIO Ui OTOOpa ¥ XpaHEHUsT NpoO, MPOMBIBAKOT
pacTBOPOM a30THOM KHUCJIOTHI, a 3aTeM JUCTUJIJIMPOBAHHOM BOIOH.

6 IloaroroBKa K BLHIOJHCHHUIO U3MEPEeHH
6.1 IlpuroroBjiieHue pacTBOpPOB H PEAKTHBOR

6.1.1 PactBop kapboHata Hatpus, 20 %

20 r Na,CO5 pacteopsitoT B 80 cM” GHAMCTUIUTMPOBAHHOM Boabl. PacTBop
YCTOMYUB [IPU XPAHCHUU B MOJUITUIIEHOBOU NOCY/IE.

6.1.2 PacTBOp rHApoOKCHia Kanus Wil Hartpus, 4 Mons/nqm’

224 r KOH wum 16 r NaOH pacteopsmior B 100 cowm
OuaucTUAIMpoBaHHOM Bojabl. PacTBop ycroHuuB npu  XpaHEHUH B
MOJIMATUIIEHOBOW TOCYE.

6.1.3 Pacteop OI1-10, 10 %

10 r OII-10 pacTBopsitioT B 90 cM’ GUAMCTHIIMPOBAHHON BOABI 1P
HarpesaHuuy 110 60-70 °C. PacTBOp YCTOHYUB B TECUCHUE MeCALA.

6.1.4 PactBop kanguoHa, 0,02 %

Ha ananuTuueckux Becax B3sewusaror 0,010 r kagmoHa, 0,055 r
FMIPOKCUAA KaJiusl  WAM HaTpusA, NEPEHOCAT UX B MEPHYIO KOOy
BMECTUMOCTbIO 50 CM” 1 pacTBOPSIOT B 3THI0BOM criupre. O6beM pacTRopa

AOBOASAT A0 METKH 3TUJIOBLIM CITUPTOM, MNepeMelinBatoT. PacTBOp XpaHsT B
X0JI0MIbHUKE He Oonee 1 Mmec.
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6.1.5 PacrBop kaguona, 0,004 %

B MepHyio Koiaby BMecTuMocThio 50 cMm” npunuBator | cm® 20 %
pacTBopa kKapOoHara Harpus, 12 cM” pacTBOopa rujpokcuaa kaaus 4
Monb/am>, 20 cM’ 3TUROBOrO cnupTa, 2 cm® 10 % pacteopa OI1-10, 10 em”
0,02 % pacTBOpa KaauoHa, AOBOAST A0 METKU OMAHCTHILIMPOBAHHON BONOH,
nepemelMparoT. PacTBOp XpaHAT B XON0AWIbHUKE He Doee 15 cyr.

6.1.6 PacTBop cerueropoii conu, 10 %

10 r cerneroBort comu KNaCsH4O4 -4H,O pacrsopsior 8 90 cM®
OUIUCTUJIIMPOBAHHONW BObl. PacTROp YCTOHYUB B TEUEHHE MECALIA.

6.1.7 HachluyeHHbIH pacTBOp rUAPOKCHAA KATUA

K 50 r KOH npubapnsior 50 oM’ OGUAMCTHANUPOBAHHON BOJIbI,
repeMeitinBaroT. PacTBop YCTOMYMB T[IPH XPAHCHUU B MOJUITUICHOBOH
[MOCV/IE.

6.1.8 PacTBop pogaHyaa aMMOHAR WK poaHuaa Kanus, | MOJIB/ M

7.6 © NH;SCN wunu 9,7 r KSCN pacteopsiror B8 100 cM® GUaucTHIIm-
POBAHHOM BOJIbI. PacTBOp XpaHsT B TEMHOM CKIISTHKE B TECYEHUE 6 MeC.

6.1.9 Pacteop dhropuua kanus, 1 Moab/qm’

5,8 r KF pacreopsator B 100 M OUAMCTHINIMPOBAHHON BOJIbI. PacTBop
YCTOWYMB, XPaHAT B TEMHOM CKJISHKE.

6.1.10 PacrBop rumpokcuzaa Hatpus, 0,1 Mons/am’

4,0 r NaOH pacrBopsior B 1 1M°  OUAMCTUNIMPOBAHHOMN BOABL. PacrBop
XpaHAT B MOJUITUIECHOBOH MTOCYAE.

6.1.11 PactBop consmoii kucnotsl, 0,1 Monb/aM”

Pacteop roTossT U3 CTaHAAPT-TUTPA, pacTBOPSA COASPIKUMOEC aMITyJibl B
GUIMCTUIIMPOBAHHON BoJle B MepHOM KoiGe BMec rumoctbio | iv°. PacTBop
YCTOHUNB.

6.1.12 PactBop dopmaibaerusa, 20 %

K 50 cm® 40 %-uoro pacrBopa dopmanbaeruna npuwmieaioT 50 oM
OUMCTHIIIMPOBAHHON  BOJOMA, repeMeituBaroT. PacTtBop XpaHAT B
MOJMDTHICHOBOM NOCYJe B TEMHOM MecTe He bosiee 15 cyT.

6.1.13 PactBop uurpara HaTtpus, | MOab/aM 53

8,8 r uurpara Harpus NaOOCC(OH)(CH,COONa), ‘5,5H,0 pacteopsior
B 25 cM’ GUAMCTHINMPORAHHON BOAB!. PAaCTBOP YCTOMUUB B TeUueHHE Mecsala.

6.1.14 Xenatupiti copbeurt noauopre VI M

[Tepen ncnonwvzopanneMm nosnuopre VI M nepesoaar 8 OH-popmy.

3

3
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3 3

Ilnss aToro B crakaH BMecTHMOCTbiO 500 cm™ nanuparT 350-400 cwm”,
NpubaBisioT pacTeop ruapokeuza Hatpus 0,1 mons/am® go pH 9-10 no
YHUBEpPCATLHON WHAWMKATOpHOH Oymare ¥ no0asasioT 0kojo 4 r copOeHTa.
OCTaB/sIIOT COPOEHT B HICJOYHOM PACTBOpE A0 CJIACAYIOLIEro JHS, 3aTeM
CITMBAIOT PACTBOP ¥ NPOMBIBAIOT copbeHT 50 oM’ GUAMCTUANHUPOBAHHOI
BOAbI, NpHaEepKuBasg ero najaoykod. OOpaboTaHHbIM Takum 00Opa3om
COPOEHT UCMONBL3YIOT B TEHEHUE padQUero aH4.

Perenepaumio copbenTa NPOBOAAT CNEAYIOLINUM 00pa3oM:
nenosb3oBaHHbi copbent (0,5 r) npombieaioT 20 cM® GUIHCTUIIHPOBAHHOM
BOALI, 3areM o6pabarTpiBaioT 25 cm’ pacTeopa ruppokcupa Hatpus 0,1
MOJTL/ M U TPOMBIBAIOT OUIUCTHILIMPOBAHHOM BOJOM o pH 8.

6.2 llpurorosneHune rpajyupoBOvHbLIX PacTBOpPOB

[ paiyupOBOYHbBIE PacTBOPEI, ATTECTOBAHHBIC [1o npoueaype
MPUTOTOBJIEHUA, TOTOBAT W3 CTAHAAPTHOro o0pasla MOHOB KaJiMUA WM U3
METAIMYECKOrO IrPaHyJMPOBAHHOTO KagMHA.

[Tpy vcnonb30BaHMK CTAaHAAPTHOrO oOpazia M[pous3BoAaT pazdapiieHHE
UCXOJHOrQ pacTBOpa B COOTBETCTBHHU C UHCTPYKIIMEH MO €ro pUMEHEHHUIO.
KoHuenTpauuss MOHOB KaaMuid B padoyeM rpaaydpoOBOYHOM pPacTBOpE
NOJDKHA cocTaBiiAaTh 1,00 MKr/em®.

IlpurotoBnenue rpagyupoBOYHLIX PACTBOPOB M3  METAJUIMUYECKOTO
KaJAMUA BLIDOJHAOT B cOOTRETCTRUM ¢ 6.2.1-6.2.3.

J1Jis BCeX rpagyHpOBOYHBLIX pAaCTBOPOB MOrPELUHOCTH, OOYCIOBACHHBIE
Opoueaypoil  MPUIOTOBJCHMS, He TIpeBbllialoT 2 %  OTHOCHTEJILHO
IPUNMUCAHHOIO 3HAYCHUI MaCCOBOW KOHUCHTPANUY KAaAMUS.

0.2.1 OCHOBHOH pacTBOp KaaMusl

ONHY-ABE TIpaHylibl KaaMUA [POMbBIBAKOT HEDONBUIMM KOJUYECTBOM
pacTBOpa CONSIHOM kucnaoThl 0,1 Mons/oM® , a 3aTem IUCTUITUPOBAHHOM
poaon. Kaamuii cywar B cywiuabHoM wkadgy npud 105 °C B teueHue 1 u,
3aTeM OXJIAXKAAIOT ¥ B3BCIUMBAIOT HA aHANUTHYCCKUX BeCaX.

HaBecky kagMusi MOMELLAKOT B MEPHYIO KoJNby BMECTUMOCTbIO 1 aAM® |
nobagnsor 10-15 cm’ OUAMCTUIUTAPOBAHHOM BOALI U 2-3 CM° KOHLCHT-

PUPOBAHHOW a30THOM KUCJIOThLE. KaaMui pacteopsitoT. Eciun pacTBopeHue
7
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3AMEJIATCS MK npekpatutes, podasnsior eule [-2 cM® KMCIOTBE.  [Toche

pacTBOpeHHsl kKaamust oObeM  pactBopa JOBOAAT JO METKM Ha Kofbe
OUIUCTUILIMPOBAHHOW BOAOH W NEPEMELIMBAIOT.

PaccuuThiBalOT KOHLEHTPAUHUIKO HOHOB KaJMHUst B TNOJYYEHHOM pacTBoOpe
no gopmylie

B a-IOOO_

(;i d i/ ? (1)

rae (. - MaccoBas KOHUEHTpals MOHOB KaaMus, MF/CM3;

a - HaBeCKa METaVIMYECKOr o KaaMHs, T;
V - 06bEM MEPHOIT KONOBI, CM”.

[MTpu xpasEHnH B TUIOTHO 3aKPLITOH ITOCYAE pacTBOP YCTONUNB.

6.2.2 [lpomMexyTouHbld pacTBOP C MaCCOBOH KOHLUEHTpauue MHOHOB
kagmust 20.0 mxr/cm’

PaccyuTriBalor 00bEM OCHOBHOI'O PacTBOpPa, KOTOPBIA HEOOXOAHMO B3STh
IS FOJIyHeHHs pacTBopa ¢ KoHUeHTpauuei 20,0 MKr/em:

0 100.200 2

: C‘(If"IOOOH a, (2)

4

.
rie V - o0beM OCHOBHOIO PacTBOpa aIIOMHHMS, CM ;

Ccq - MACCOBAS KOHLEHTPAUMA aHOMUHUS B OCHOBHOM PAcTBOPE,
MI/CM®.

PaccuntanHelif 00bEM  OCHOBHOIO  pacrsopa [MOMEUAOT B MEPHYIO

kKo0y BMecTUMOCTLIO 100 CM® , TOJUBAIOT OUAUCTUUIMPOBAHHOM BOOOH [0
METKH U HepeMelinBaroT. XpaHaT He Oonee | mec.

6.2.3 Pabounii pacTBOp ¢ MacCoBOM KOHUEHTpaKeil HOHOB KagMUs
1,00 Mxr/cm®
3

[TuneTkoii BMECTUMOCTBIO 5 cM’ oTOupator 3,0 cM™ NPOMEXKYTOUYHOrO
nacTeopa Kaamua (6.2.2), NomewaroT B MEPHYH KOOy BMECTUMOCTHIO
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100 cM’ 1 1OBOAAT 0OBbEM PacTBOpa A0 METKH GUAMCTHINKMPOBAHHON BOIOM.
PacTBOp UCMONB3YIOT B ACHb MPUTOTOBIEHUS.

6.3 YCTaHOBJIEHHE IPaJyUPOBOYHON 3aBUCUMOCTH

B koHuueckue Konbbi BMECTHMOCTBIO 1-2 am° npunusatoT no 1,0 ,B,M3
OUAUCTHIIMPOBAHHOM BOJbI, noOaBIAIOT C TMOMOUIBIO HMWMETKH
BMECTUMOCTHIO 5 CM® 1,0; 2,0:3.0; 4,0; 5,0 cm’ paboyero rpaayupoBOUHOIO
pacTBOpa KaaMHusi ¢ MaccoBOM KoHueHTpauuer 1,00 MKI/CM® U TIATESILHO
npeMelinuBaloT. MaccoBass KOHUEHTpalUs HOHOB KaJMUS B INOJAYYEHHbIX
npodax cocTapJisieT COOTBETCTBEHHO 1,0; 2,0; 3,0; 4,0; 5,0 MK/ IM”,

B nosyueHHbIx rnmpobax onpeaensiior KaaMuid, KaKk onucaHo B pazjene 7.
B kayectBe xoJiocTOW npoObl HCMONB3YIOT | -’ OMAUCTUIIMPORAHHOMN
BOJIbI.

I paiyupOBOYHYIO 3aBUCUMOCTb CIPOAT B KOOPAMHATAX. COJEpPIKAHUE
HOHOB KaaMHsi B MKI/AM® - ONTHYECKas MIOTHOCT rpauyecKu UIx
PacCYUTHIBAIOT METOJOM HAUMEHBLIIUX KBaJAPaTOB.

IlpoBepky rpagyupOBOUYHOH 3aBUCUMOCTH OCYLIECTBIAIOT HE PEXe
OAHOIrO paza B KBapTaj, a TakKXe Ipu UCIOJIb30BAHUHU PEAKTUBOB U3 HOBOM
[apTuK WK APYroro U3MEpUTE/ILHOIO npubopa.

7 BoeloJiaese H3MepeHUu i
7.1 KOHUEHTpUPOBAHUE KaJIMHUS U3 BOILI

B KOHHYeCcKyl0 Konby BMECTHMOCTbIO 1-2 M’ ot6upaior 1 am’
aHAJIM3UPYEMON BOJbI, nposepsatoT pH BOALI ¢ NMOMOWBIO YHUBEPCANbHOM
UHOUKATOpHON Oymaru U, TMpU HEOOXOAUMOCTH, JOBOAAT €ro BEIHUYHUHY JI0
6-7 pacTBOpaMy  COJISIHOM KACJIOTbl WX  TUAPOKCUAA HATpHUsa C
KoHueHTpauuen 0,1 MOJTL/ M. [IpubasnsaoTr 4 kard pacrBopa LUTpaTa
Hatpust 1 Mosb/mm°, 3 cm® 10% pacTBOpa cerueroBoi conu, 0,5 r copbeHTa
nosnoprca VII M B OH-dopme. TIpody ¢ copOeHTOM BLIACPKUBAIOT B
teyeHue 30-35 MHH, NEpUOAMYECKU nepeMelinpas (NpUMEPHO uyepe3 2-3
MMH). 3aTeM BOAY W3 KOJIObl CIMBAIOT, NPUAECpPKHBast COPOCHT NManoOyKOH,
[IEPEHOCST €ro B CTakaH BMecTUMOCTbIO 100 cM” M npOMbIBAIOT
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OUINHCTHIMPOBAHHON BOROM TPH pasa MopuUMAMH 1O 25 ¢M°, TIHATCILHO
OTXKHUMAasi COPOCHT KaXKAbIN pa3 CTEKINAHHON NaNovYKoM.

7.2 VI3amMepeHue KanMusi B KOHLIEHTpare

K copbenTy, coaepkaleMmy KaaMuii, npuGaBisior 5 cm’ pacTeopa
CONAHON KHCOTB ¢ KoHueHTpauueii 0,1 mMomb/aM®  © OcTaB/siioT Ha 30
MHH. 3aTeM KHCJOTY CIMBAIOT B MEPHYIO KONOGY BMECTUMOCTHIO 25 cMm.
CopGeHT NpoMbIBAIOT  eile 4  CM° pacTBOpa COJISTHOM KMCHOTBI C
kKonteHTpauuei 0,1 MOTB/ AM” I IpOMBIBHOHM pacTtBOp COJMAHOM KHCITOTHI
CIIUBAIOT B TY K€ KOJIOY.

B mepHyto konby ¢ npodboi npudasigior SO Mr aCKOpOMHOBOM KHUCOTHI,
3 cM® pacTBOpa CErHeToBOi cosid, 2 cM” pacTBOpa KapOouara Hatpus, 7
Karenb HACBILIEHHOrO pacTsopa rHIApOKCUAa Kanus, | cM” pactBopa
POIAHK/A AMMOHMS WM Kanust, | cM” pactropa dropuia katus, 3 cm” 0,004
% pacTBOpa kagHoHa 1 1 cM pacTeopa dopmanpaeruga. Ob6beM pacrsopa
B MepHOW Kkonbe [J0BOAIT [0 METKH OHJMCTHUIIUPOBAHHOW BOJOMW U
HEPEMELLIUBAIOT.

OnTHYECKY0  [UIOTHOCTE  TMOJYYEHHOI'O  pacTBOpa  HM3MEPSIOT  Ha
criekTpodoTroMerpe uiau gotokonopumMmerpe npu 480 HM U ToNILMHE Cnos 3
CM N0 OTHOWECHHUX K XOJOCTOMY PacTBOpY. XOJOCTOR ONBIT BhIIOJHAIOT
AHAMOPHYHO, HCOMb3yd | AM®  GRIHCTHITHPOBAHHON BO/DI.

Ecny onryyeckas IMJOTHOCTb HPOOLI BbIE TAKOBOM Ui nocseaHel
TOYKH IpafyUPOBOYHOH 3aBHCUMOCTH, NOBTOPAIOT ONpPEAE/ICHUE ¢ MEHbLUCH
aNUKBOTON aHamM3upyemoll BOJbI, pasbasiieHHoll 10 o6bemMa | aM°

OUMIQMCTUITUPOBAHHOM BOIOHN.
8 Burgucienue pesyanrTares M3MepeHuH

Maccopyrdy KOHUCHTpaUUKO KaAMUs B aHaJU3UpyeMOoHn 11pobe BOAbI
C.. MKr/AM®> , Haxogar no rpaiyupOBOYHOH  3aBUCHUMOCTU. ECiIK
npoBOAUNOCL  pazdaBiaeHue  fpoObl,  pe3yabTaT, HAaWJCHHBLIK 10
FpajiyupoBOUHON 3aBUCUMOCTH, YMHOXKatoT Ha Benuuuny 1000/V, rae V -

y 3
06beM aJIMKBOTHI NPOOLI, B3ATHIN IS AHanu3a, cM”.
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PesynpraT HM3MepeHHss B JOKYMEHTAaX, NPEAYCMATpHUBAIOLIMX €ro
MCTIOJIb30BAHUE, NPEACTABAIOT B BHIE:

C.+ A, mr/am® (P =10,95), 3)

rie A - XapakTepucTHKa TNOrpellHOCTH HW3MEpPEeHUsA g JaHHOMU
MacCOBOM KOHUEHTpaLUMUK kaamMua (tabnuua).

UycneHHble 3Ha4YeHUst pe3yJibTara HW3MEpEeHUsi NOHKHbI OKaHYMBaTLCH
Luppoit TOro XxKe pa3paja, 4To U 3HAUYEHUS XapPaKTEPUCTHUKHU [OTPELIHOCTH.

9 KonrpoJb NOrpeniHocTu H3MepeHus

OnepaTuBHLIA KOHTPOJIL  MOrPELIHOCTH NMPOBOAAT C WCIMOJIbL30BAHUEM
MeTona N004aBOK COBMECTHO € METOIOM pa30aBJicHMS MPOOKI.
[leppoauyHocTh KOHTPOJIS - HE MeHee OJHOM KOBTpoJibHOM Ha [5-20
pabouyx npod 3a nepuoja, B TEYEHHUE KOTOPOro YCJIOBUA IIPOBEACHUA
AHAJIN3a HCU3MEHHDI.

UsmepsitoT KoHLEHTpaUMuro Kaamus B ucxopHoit npodbe (C,), B 1pode,
paz0aByieHHOH B n pa3 (n = 1,5 - 2,5) (C,) 1 B npo0e, pazbaBiieHHOH B 1 pas ¢
BBeeHHOM nobaBkoit (C,, ). Benuunna godasku (C,;) A0KHA COCTABJATH
410-60 % oT conepxaHUs KaaMusd B UCXONHOH npobe. Ilpu KoHUeHTpanuu
KajMHUss B UCXOAHOHW ITPOOE HUKE MHUHUMAJILHO ONpEEIIsieMON BEJIMYMHA
n0OaBKU AOKHA ObITh pPaBHAa MUHMMAJIBHO ONPEACIICMON KOHLUEHTPALIUU.
Pe3yabTaT KOHTPOJIS MPU3HAKOT YAOBACTBOPUTENBHBIM, €CJIU:

| Cou-C,-Cy| + |n-C-C, | <K, (4)

HopmaTus koHTposa norpeitHocTH (K,) paccuuTsiBaloT o gopMyJie

K, = AC+3,315(5} (P=0,95), (5)

rpe A, v o*(ﬁ] - XapPaKTEPUCTUKH CUCTEMATUYECKON U CITy4alHOM

COCTABJIAIOILMX MOrPELIHOCTH UBMEPEHUH
11



PJI 52.24.436-95

MaCCOBOM KOHUEHTpALMH KaaMus B npode
oe3z podaskn C, (Tabnnua).

Ecin B HCXOMHOHW 1pode KaaMuil He OOHapy»XeH, TO TMOrpeiiHOCTh
PACCHMTHLIBAIOT JI1st KOHUEHTpalu 100aBKH.

ilpy  DpeBbILUCHUMU HOpMaTuBa MOBTOPAIOT  HM3MEPEHUE ¢
WCITOIb30BaHUEM Apyrod npodel. Ilpy NoBTOpHOM NMpEBbILIEHUY HOPMATUBA
BLIACHAXOT NPUHHHBL, NPUBOASAUINEG K HEYIOBJICTBOPUTENLHBIM PE3YNbTATAM

M YCTPAHSIIOT UX.
10 TpebGoBanug 0e30NaACHOCTH

10.1 Ilpy BLIMOJHEHHUU M3MEPEHUHI MAaCcCOBOM KOHUECHTPAUMH KaaMHUS B
npobax [M[PUPOAHBIX U OYMIHEHHLIX CTOUYHLIX BOJ COOMOAAtOT TpeOoBaHMS
0€30MacHOCTH, YCTaHOB/IeHHbIE B "TIpaBuiax Mo TexHuKe 0e30MacHOCTH npu
pou3BOACTBE HabmomeHud u pabor Ha cetn [ ockomrupgpomera”, Jl,
Mupopomereousgar, 1983, wid B "TUNOBOW MHCTPYKLHMH MO  TEeXHHUKE
0€30MacHOCTH Uil TMAPOXUMUUEcKUX nadoparopuid cnyx0 Pockomsopa',
M., 1993.

10.2 Tlo crerneHu BO3JACUCTBUA Ha OpraHU3M BpedHble  BCLUECTBA,
UCIOJIb3YEMbIE TNMPU BbLINONHEHUW OMNpPEAEIeHUH, OTHOCATCA KO 2, 3
knaccam onactocty no 'OCT 12.1.007.

10.3 Conepkanve uUCIoONb3yEMbIX BpeHbIX BEUIECTR B BO3AYXe paboueii
30HBl He [OJDKHO MNpEBLILIATL YCTaHOBACHHBIX MNpeAc/ibHO JOMYCTUMBbIX
KoHUeHTpauuit B cootseTcTeun ¢ [OCT 12.1.005.

10.4 Onepatop, KOTOPOMY TIOPYYEHO NPUIOTOBJIEHUE PACTBOPOB WU
PEAKTUBOB Y BbHIOJIHEHUE aHaNU3a, AOJLKEH ObITh NPOUHCTPYKTUPOBAH O
Mepax NpeaoCTOPOKHOCTH MpH padoTe C HUCNOIL3YEMBIMU pEeaKTHRAMN U

00OpyaOBaHUEM.
11 TpeboBanust K KBaaHPpUKaLHH oNleparopa

K BHITOMHEHMIO HM3MEPEHHH H 0OpabOTKe UX Pe3ybTaTOB AOMYCKAOTCH
auua co cpeiHUM npoQecCHOHATbHbIM 00pa30BaHUEM, HMEIOLLIME CTaX
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paboThl B 1ab0OpaTOpUn HE MEHEE 3 MEC. U OCBOUBILIME METOAMKY aHaNn3a.
12 3aTparet BpeMeHH Ha NPOBEACHUE aHAIN3A

Ha npuroroenenre pacTBOpOB M DCakTUBOB B pacuere Ha 100
ornpeaeaeHud - 4,0 ye.-u.

Ha noarorosky copbenra B pacuere Ha 100 onpeaenenuit - 6,0 ue.-u.

Ha ycTtaHoBneHUE rpagyrupOBOYHOM 3aBUCHMOCTH - 9,0 yen.-u.

Ha onpenenenye KkaaMua B €AMHUYHOMN npode - 2,0 uen.-y.; B cepuu H3 5
npob - 9,0 uen.-y.

3arpaTrbl BpEMEHM HA NOJAFOTOBKY MOCY/ibl BKIIKOUEHBI B 3aTPaThl BPEMEHU
Ha TPOBEAEHUE aHaJIU3A.
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OENEPAJIBHAS CAYVKEA 1O TMIAPOMETEOPOJIOTUH
MU MOHUTOPHUHIY OKPYXAICUIEN CPE/bI

FrMAPOXUMHNUYECKUN UHCTUTYT

CBUIAETEJALCTBO N 90
00 arrectauuu MBH

METOJIMKA BbINIOJHEHWA U3MEPEHUM MaccoBoil KOHUEHTpaUWK KanMus
B BoAax (OTOMETPHUYECCKHM METOAOM C KaAHUOHOM

OCHOBAHA wna 00pa3oBaHuu B CHILHOLUENIOMHOH  Ccpele  OKpalieHHOro B
MAJIMHOBbLIM  1IBET  BHYTPUKOMIIIEKCHOI'O COEJIMHEHUA KaAMus ¢ OPraHu4yecKuM
peareHToM kaanoHoMm  QOOpasyrouieecs COCIAMHEHME YCTOWYHMBO B INPHUCYTCTBUY
Henonnoro 11IAB - OII-10 (unu Ttpurona X-100) OnTHYECKY) IJIOTHOCTL
TOJIYYEHHOr 0 pacTBopad UaMepaAroT npu 480 Hm.

Monbl Kaamus, coiepxaudiecs B rpobe BOAbI, NPEABAPUIENbHO KOHILCHTPUPYIOT
copbumein Ha XenaroobOpasyrwouiem copbOenre llomuvopre VII M ¢ nocnenyrouei
JNeCOpOUHEH pacTBOPOM COAHON KMCIIOTHI.

PA3PABOTAHA I uapoxumudeckum udctutyrom, MHIIIT "Axksarect”.

PETJTIAMEHTHUPOBAHA B PJ1 52 24.436-95

ATTECTOBAHA B cootrsetrcrBuu ¢ ['OCT P 8.563 (I'OCT 8 010).

ATTECTALIMA npoeaeha ['HApOXUMHUUECKHMM  HHCTHTYTOM  COBMECTHO C
CapaTOBCKUM TIOCYHUBEPCUTETOM HA OCHOBAHHU PE3YJILTATOB 3KCHEPHUMEHTATbHbLIX
neenenoBanuit B 1989 r, ¥ METpOnOrMyecKod 3KkcnepTuls marepuanos B 1994 r

B pesynprate arrecrauvd MBH ycCtaHosneHo.

I. MBH coorBeTcTBYET NpeabABAiEeMbIM K HEH METPOJOrdyYESCKUM TPeOOBAHUAM U
00najaaet cneayoiMMy OCHOBHBIMU METPOJIOTHYECKMMU  XAPAKTEPUCTUKAMMU:

3HaleHUR XapaKTepUCTHK MOrPEIIHOCTH U ee cocraBasitoiux  (P=0,95)

 T—— e L E——" E— -

JAranazoH XapaKTepHUCTUKU COCTABISAIOIIUX
N3IMEPAEMBIX B TNOrpetiHOCTH, Mfcr/ﬂ_lg_f ) XapaKkTePHMCTHKA
KOHLICH I'PaLM it CIAYYaNHOM, CHUCTEMATHYECKOM NOCPEIUHOCTH,
KaaMu4, ; A MKI/oM ', A
C, MK/ M J(A]
0,80 - 35,0 0,15 0,27 0,40

2 OnepaTuBHbIY KOHTPONb BOFPEUIHOCTY U3MEPEHHH NPOBONAT B COOTBETCTBHH C
paznenom 9 PI 52.24 436-93.

jlaTta BbI1auu anpenb 1994 g
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