PI 52.24.467-95

PYKOBOASAINHUHN JOKYMEHT

METOJIHYECKHUE YKA3AHUA. METOIMKA BBIIOJHEHMSA
N3MEPEHHUHA MACCOBOH KOHIIEHTPAIIMM MAPT'AHIIA B
BOJAX POTOMETPHUYECKUM METOJIOM C

®OPMAJIHBAOKCUMOM

PoctoB-Ha-ony
1995


http://www.mosexp.ru/stroitelstvo/remont_kotlov.html
http://www.mosexp.ru/stroitelstvo/remont_kotlov.html

PH 52.24.467-95
IIpeanchoBue
1 PABPABOTAH I'napoxumMuyeckuM HHCTUTYTOM
2 PABPABOTYHUKH M.II. 3aBeca, kaHa.xuM.Hayk, JI.A. My3bikoRa

3 YTBEPXXJEH U BBEIOEH B JNEMCTBUE Hauanshuxom 'VOIM3
Pocrunpomera Llatyposeim 10.C. 21.07.94 .

4 OIOBPEH Cekuueil no MeTogamM XHMHYECKOTO H PaJIHOJJOrHYECKOro
MoruTOpuHra npupogHoii cpeasl LIKIIM Pocrugpomera 21.06.94 r.,

npotokoa N |

5 CBHIAETEJIBCTBO Ob ATTECTALIMKM MBH Beuipauo
['MaApOXHMHUECKMM HHCTUTYTOM B 1994 . N 121

6 3BAPETUCTPUPOBAH LIKB I'MII B 1995 r. N 467

7 B3AMEH PJI 52.24.121-92, PN 52.24.121-94

Ilo_pompocy nmpuoGperenms
METOJMK NPOCHM OGPAmATHCH:

CIIG OV “Ixongre-anamrnucexuit
MHQODMAUNOKHGI eHT - COIO3"
191119 Canxr-ITerepGypr yn. K.3acnonosa, 6
v/¢p.: (812) 575-5081, 575-5407 b. (812) 325-3479
E-mail: help@christmas-plus.ra

11



P/ 52.24.467-95

BBeaenne

EcTecTBEHHbIMH HCTOYHHKAMK NOCTYIMAEHHUA MapraHua B BOAHYIO CpeAy
ABAAIOTCA TMPOLECCHI PACTBOPEHHA XKeNe30MapraHueBbiX pyA, Pas/iHYHbIX
MUHEPAJOB, OCTAHKOB KHBOTHbIX M PaCTHTENbHBIX OPraHU3MOB.
AHTpPONOreHHOE 3arpA3HECHHE BOAHBLIX OOBEKTOB COEAMHEHHSAMH MapraHua
OOVCIAOBIEHO HMX BBIHOCOM CO CTOYHBIMH BOJAAMHM  NPEANPHATHH
ropHOAOObIBaIOLIEH, METAJUTYPru4eCKoii U XHMHUYECKOH MPOMBILLIEHHOCTH.

MapraHey ABJAsS€TCA MOJUBANEHTHBIM METAJLIOM, MO3TOMY B BOJAaX OH
MOXET MNPUCYTCTBOBATH B Pa3HYHBIX CTENEHAX OKHCNIEHMA: Mn(2+),
Mn(3+) U Mn(4+). CoeauHeHHs mapraHiua ¢ 6osie€ BbLICOKOH CTENEHbIO
OKUCECHHA B BOAHO# Cpeae HEYyCTOHYHBBI H, KaK MpaBUJIO, HE BCTPEUYAIOTCA.
PactBopeHHble QOpMbI MapraHua B BOAE MPEACTABNEHBI ABYXBANEHTHBIMU
KaTHOHAaMH  WJIH BXOAAT B COCTaB OpPraHHYECKHX W HEOPraHHUYECKHX
KOMMNNEKCOB. B  oOkpalieHHBIX MOBEPXHOCTHBIX BoAaX mnpeobnanaiot
KOMILIEKCHI ¢ T'YMYCOBBIMH BEILIECTBAMM.

H3MeHeHHe  KOHLEHTpaLHH pacTBOpPEHHbIX (JopM  Maprasua
o0ycnoBnuBaeTca nepexoaom Mn(2+) 8 Mn (3+) U Mn(4+), TovHee B
HepacTBOpUMbIE OKCHABI Mn,O3 u MnO;. [lo3TOMYy OOBIYHO B3BELUEHHBIC
¢opMbI MapraHua B BOJax ABJAIOTCA JOMHHHPYIOLLHUMH.

ConepxaHve MapraHua B [MOBEPXHOCTHbIX Bogax HopMmHpyercs. [IK
pacTBOPEHHbLIX JOpM MapraHua B BOJ€ BOJHBIX OOBEKTOB XO03AHCTBEHHO-
MUTHEBOTO W KYAbTYPHO-OLITOBOrO HasHauyeHus cocraBaser 0,1 mr/am’,
PbI6OXO3AHCTBEHHBIX BOAOEMOB - 0,01 Mr/oMm’.
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PI1 52.24.467-95
PYKOBOAAIMIHUU NOKYMEHT

METOIMYECKHE YKA3AHHSA. METO/JUKA BBIITOJIHEHHSA
M3MEPEHHI MACCOBOI KOHIIEHTPAIIMM MAPTAHIIA B
BOJAX ®OTOMETPHYECKHM METOAOM C
®OPMAJIbIOKCHMOM

Hata sseaeHus 01.01.95 r.

1 HaznayeHue H 001aCcTh NPHMEHEHHN METOAHKH

Hacroauuii PYKOBOAALLMH OOKYMEHT yCTaHaB/IUBAET
GOTOMETPHUECKYIO METOAWKY BHLIMOMHEHHA H3MEpEeHMUi MaCCOBOM
KOHLEHTpaUHH pacTBOPEHHBIX GOpM MapraHua B MpobOax MmoBEpXHOCTHBIX
BOJ CYILHM H OYMLIEHHBIX CTOYHbIX BoA B Auanaszone 0,05 - 1,5 mr/am’. Tpu
aHamn3e Nnpod BOAbI C MAaCCOBOH KOHLICHTpaUHEd MapraHLa, npeBbilaloule
1.5 MF/,E[M3 , Heo0XoaumMo cooTBeTcTBYIOWEE paslasneHue  npoObl
AUCTHINTUPOBAHHON BOJOM.

2 HopMbl NOrpeniHOCTH M 3HAYEHHS XAPAKTEPHCTHK NMOTPeltHOCTH
H3IMepeHus

B coorBercteud ¢ 'OCT 27384 HopMa MOrpeIHOCTH NMPH BbIMOIHEHUH
U3MEpEHHH MapraHua B [MpHPOAHBIX BOAAX B JAHANasoOHE MAaCCOBBIX
KoHuenTpauuii 0,0005-0,05 mr/am° coctasnser +50 %, csbiie 0,05 Mr/am’
- 25 %. JIna CTOYHBIX BOA HOpMA MOrpelIHOCTH B JHANA30HE MAaCcCOBbIX
koHueHnrpauuii 0,01 - 0,1 mMr/am’ coctasaser +50%, cBbite 0,1 Mr/am> -
+£25%.

YCTaHOBJIEHHbIE IS HAcTOAWIEH METOAWKH 3HAYEHUS XapaKTepuUCTHK
MOrpeLIHOCTH H €€ COCTaBNAIOWHX NPHBEAEHbI B TaOJHLIE.

[Ipy BLIMONHEHHMH H3MEpeHUH B npobax ¢ MaccoBOd KOHUCHTpaLMEH
mapraHua cebiite 1,5 Mr/aM’ nocine COOTBETCTBYIOLIEro pa3baBacHus
MOrpelHOCTh H3MEPEHUA HE MpEBbIIACT BENHYHHBI An, rae A -
MOrpelHOCTb U3MEPEHHU KOHLEHTPALIMKH MapraHua B pa30asneHHoi nMpode;

n - creneHb pasdaByieHHU .
1
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Tabnuua - 3HayeHUs XapaKTepUCTHK TMOrpEeIIHOCTH H €€ COCTABAKIOLIHX

(P=0,95)
XapakTepHCTHKH COCTaBAAIOLWIMX
NOrpelHOCTH, Mr/aM’ XapakTepucTHka

Huanasod

H3MEpAEMbIX
KOHUEHTpaUuuH Cny4YanHOM, cumema'ruqecmﬁ norpemnoc*m
Maprauua, mr/am’, A

C, Mr/am’

Cs. 0,20 - 1,50 0,01 0,02

3 MeTtoa n3MepeHuii

OnpepesiecHHe OCHOBAHO Ha  B3aMMOAEHCTBHM  MapraHua  BceX
BO3MOXXHBIX CTerneHeH oKucieHus ¢ GopMalibAOKCUMOM B LUEJIOYHO# cpefe
(pH 10-13) ¢ obfpa3zoBaHHMeM KoMnnekca, KoTopbii ObiCTpo npuoOperaer
KPaCHO-KOPHYHEBDBIH LUBET BCAEACTBHE OKHCINECHUA KHCAOPOAOM BO3AYyXA.
Okpacka pa3BHBA€TCA B TEYEHHE HECKOJbBKHX MHHYT H YCTOHYHBa
aautensHoe BpeMsa (Obonee 10 4). OnTHUecKkas MIOTHOCTh OOpasylollerocs
KOMIJjIeKCa MpU JJIHHE BOJIHBI 455 HM MPONOPLHOHANbHA KOHUEHTpalHH
MapraHua B aHaJM3UPYyeMOi npode, KOTOPYIO HAXOAAT MO I'PajyHPOBOYHOIR
3aBUCUMOCTH.

Mewmarwlllee BAWAHHE  B3BEUWIEHHBIX K KOMIOMAHBLIX  BELLECTB

YCTPAHSAIOT MpeABAPHTENbHBIM (QHIbTPOBAHHEM MNPOOHI.

4 Cpeacrsa H3MepeHHH, BCMOMOrare/bublie YCTPOHCTBA, PEAKTHBBI,
MATEepPHAJIbl

4.1 Cpeacrea H3MEpPEHNA, BCNOMOTaTeIbHbIE YCTPOHCTBA

4.1.1 ®otoanektpokonopumetp tHna KOK-2, KOK-2mn (KOK-3) no TY

3.3.1766, TY 3.3.1860 nnu cnekrpodorometp THna CP-46 (CD-26).
4.1.2 Becbl avanuTHueckue 2 knacca TouHoct no FOCT 24104.
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4.1.3 Becet Texuuuyeckue naboparopHbie 4 knacca touHoctd no 'OCT
24104 ¢ npeaenoM B3ewnaHua 200 r.

4.1.4 [lnvTka 3nexkTpuyeckas ¢ 3akpbiToii cnupansto mo ['OCT 14919.

4.1.5 Konbbi MepHble He Huxke 2 kiacca touHoctd no T'OCT 1770

BMECTHMOCTBIO: 50cm’ - 6
100 cm” - |
500 cm® - 1
4.1.6 IluneTku rpaayrpoBaHHbie He HHXe 2 kiacca ToYHOCTH no 'OCT
29227 BMECTHMOCTBIO: 2¢em’ - 3
Scm’ - 5
10cm’ - 1
4.1.7 IlnneTku ¢ oaAHOM OTMETKO# He HHXKe 2 KJ1acCa TOYMHOCTH Mo
[OCT 29169 BMECTHMOCTBIO: 5cm’ - 1
20-25 ecm® - 1
4.1.8 Humnapol MepHseie o I'OCT 1770 BMECTHMOCTBIO: 10cm® - 1
50 cm® - 2
100 cm® - 1
250 cm® - 1
500 cm® - 1
4.1.9 Crakansl xuMuueckue no ['OCT 25336 BMeCTHMOCTBIO:
100 c™® - 1
500 cm® - 1
1000 cm® - 1
4.1.10 Konbbl xkoHuueckne ¢ npurepThiMu npobkamu no I'OCT 25336
BMECTUMOCTBIO 100 cm® - 7
4.1.11 Crakanuuku ana s3ewuanmus (Orokent) no 'OCT 25336 -2
4.1.12 Bopouku naboparopusie no 'OCT 25336 auamerpom 5-6 cM - 2
4.1.13 KanensHuua no [[OCT 25336 - 1

4.1.14 Yctpoiicteo ana ¢uabTpoBaHHd npod ¢ HUCNONL30OBAHHUEM
MeMOpaHHbIX U OyMaXKHbIX QHIILTPOB.

Jonyckaercsa HCNONb30BaHHE APYrHX THMOB CPEACTB H3MEPEHHH, NOCYAb)
U BCrOMOrareibHoro oOopyaoBaHHMs, B TOM YHCJ€ HMMNOPTHBHIX, C
XapaKTEPUCTHKAMH HE XYXeE, YeM Y NpHUBEACHHbLIX B 4.1.
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4.2 Peaktusbi U MaTepHabl

42.1 CraupapTtHeiii oOpa3el, cocraBa BOAHbLIX pacTBOPOB HOHOB
MapraHia unu nepmanrasat Kajana no F'OCT 20490, 4.a.a.

4.2.2 Cepnas kucnota no 'OCT 4204, x.u.

4.2.3 AzorHag kucnota no 'OCT 4461 koHueHTpUpOBaHHai, X.Y.

4.2.4 Cynodput Hatpusa 6eszpoauniit o 'OCT 195, u.p.a., wiH cyabduT
Hatpua rentaruapat no ['OCT 429, y.a.a.

4.2.5 I'mapokcunamuna ruapoxsopua no 'OCT 5456, y.a.a.

4.2.6 ®opmaneaerun, 40 % pacrsop (bopManuH) no 'OCT 1625, u.

4.2.7 AMMuak BoaHblil, KoHUeHTpHpoBaHHbIH Mo TOCT 3760, u.a.a.

4.2.8 JluHatpueBas conb dSTHieHAWaAMHUH-N,N,N,N-teTpayxcycHoii
KucnoThl, auruapar (tpusion b) no N'OCT 10652, y.a.a.

4.2.9 Ounetpel MeMOpaHHble "Brnagunop MOPA-MA", 0,45 MM, no TY
6-05-1903 unu apyroro runa, paBHOLUECHHbBIC MO XapaKTEPHCTHKAM.

4.2.10 ®Ounptpnl 6yMaxHbie 00e330JeHHbBIE "CHHAA NeHTa" no TY 6-09-

1678.
4.2.11 YuusepcanbHas uHaukatopHasa 6ymara (pH 1-10) no TY 6-09-

1181.

4.2.12 Bopa auctunnupoBaHtas no 'OCT 6709.

JonyckaeTca HMCMNOMb30BAHHE PEAKTHBOB, HM3rMOTOBJEHHBIX MO APYroii
HOPMATHBHO-TEXHUYECKOH NOKYMEHTalHH, B TOM YHCJIE HUMIMOPTHBIX, C
KBalupUKauueil He HWXKe yKasaHHO#H B 4.2.

5 OT60p u xpaneHne Npod

O16op npo6 npoussoaat B coorsercteur ¢ I'OCT 17.1.5.05. TIlpobwi
¢unsTpylor  uyepe3 MemOpaHHblii QuabTp 0,45 MKM,  OuUHUIEHHBIH
Kunsiyeiuem B Teuenne 20 MuH B 1 % pacTBope a3oTHOM KHUCAOTHI W
ABYXKPAaTHbIM KMMOAMEHUEM B JNUCTUANHPOBAHHOW Boge. JlonmycTumo
ucrnons3oBaHue OymaxHbiX GUABTPOB "cuHAA NeHTa". [Ipn dunbTpoBaHUH
yepes Jmoboi ¢unbTp nepBbie NOpUMH  (pUAbTpaTa  OTOpACHIBAIOT.
OunbTpaT NOAKHCAAIOT KOHUECHTPHPOBAHHON a30THOM kucnotoii go pH<2
W3 pacueta 2 cM’ Ha | AM® BOAB! (ecnu 3TOro HEAOCTAaTOMHO, A00aBAAIOT
€L1E€ KHCJIOTbI) U XPaHAT A0 aHa/llku3a B MOJUITUIICHOBOH nocye.

4
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6 IloaroroBKa K BbINMOJIHEHHIO H3MEpPeHM i
6.1 IlpurotoBneHue pacTBOPOB H p€aKTHBOB

6.1.1 PacTBOp dopmanbaokcuMa
20 r rUapoXJIOpMAa THAPOKCHNaMHHa pactBopsioTr B 200 oM’

NMCTHITUPOBaHHOM Boabl A06aBaAOT 10 cM’ PopManHHa, NepeMelHBaIOT,
no6aensaoT ewe 280 cM’ AMCTWUIHPOBAHHOM BOAbl. XPAaHAT B MJOTHO
3aKphITOi CK/IAHKE B XONOAUIbHHKE HE Donee 1 mec.

6.1.2 PacTBop ruapokcunaMuHa ruapoxnopuaa, 10 %

50 r ruapokcunaMHHa COAAHOKHCAOro pactsopsior B 450 cm
AHUCTUIINUPOBAHHOH BOABI.

6.1.3 PacTBOp aMMmHaka, 3:1

375 cM® aMMHaKa BOJHOrO CMEHIMBAIOT ¢ 125 cM
BOAbI. PacTBOp XpaHAT B MIOTHO 3aKPLITON CKIIAHKE.

6.1.4 Pacteop cynbputa Hatpus, 10 %

10 r 6e3BopHOro cynbpura Harpusa uad 20 r remraruapara pacTBOPSAIOT
COOTBETCTBEHHO B 90 cM’ unH 80 cM’ AUCTHANHPOBAHHOM BOAbL. XPaHAT B
UIOTHO 3aKpbITO# CKIIAHKE B XONOAUAbHHKE He Gonee 1 Mec.

6.1.5 Pacteop Tpunona b, 0,1 mons/am’

9,3 r TpunoHa b pacteopsator B 250 cM
XpaHsaT He Oonee 1 Mec.

6.1.6 PactBop asotHoit kucnotel, 1 % (ons o4YMCTKH MeMOpaHHBIX

¢unbLTPOB).
7,6 cM’® KOHUEHTPUPOBaHHOH a30THOH KHMCIOTHI MpHAMBalOT K 0,5 M’
AUCTHTHPOBAHHOH BOAbI U fiepemeliinBaioT. PacTBop YCTOHUMB.

3

> AHCTHIIHPOBAHHOI

3 AUCTH/UUTHPOBAHHOH BOABI.

6.2 Ilpurorosnenne rpaayMpoBOYHBLIX PacTBOPOB

I' panyupoBouHBIE  pacTBOpbl,  AaTTECTOBAHHBIE MO  Apoueaype
MPUrOTOBAECHHUA FOTOBAT U3 CTAaHAAPTHOro oOpasua MOHOB MapraHua Win U3
nepMaHraHaTa Kaaus.

[Ipu Hcnonb3oBaHUU CTaHAAPTHOro obpasua MpPoOU3BOAAT pa3zbasieHHe
UCXOAHOrO PacTBOpa B COOTBETCTBHHU C HHCTPYKLIMEH MO €ro NPUMEHEHHKIO.

S
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MaccoBasd KOHUEHTpaLMs HOHOB MapraHua B pabouyeM rpasyMpOBOYHOM
PacTBOpE JI0SDKHA COCTaBAATE 5,00 Mr/am’.

[lpurorosneHue rpaaydpoBOUYHBIX PAacTBOPOB M3 MNEpMaHraHata Kajaus
BBITOJIHAIOT B COOTBETCTBHH C 6.2.1-6.2.2.

Jina Bcex rpaayMpOBOYHBIX pPACTBOPOB MOrpeuiHOCTH, OOYCIOBAECHHbIE
MPOUEAYPOHi TMPHUIrOTOBJIEHHA, HEe npeBblatoT | % OTHOCHTENLHO
MPUITHCAHHOTO 3HAYCHHA MacCOBOH KOHUEHTpauHH MapraHia.

6.2.1 OcHoBHO pacTBop cyabdara Mmaprasua (II) ¢ Maccosoii
KOHUEHTpauuel HOHOB MapraHua 100 mr/am’

OreeluuBalOT Ha aHaNuTHYeCKUX Becax 0,1438 r nepmaHraHara Kasnus,
MOMELIAIOT €r0 B CTakaH BMeCTHMOCTbIO 100 cM’ 1 pacTBopstoT B 50 cM’
NMCTH/THPOBAHHOH BOABl. 3aTeM HOGABNAIOT 2 CM° KOHLEHTPHPOBAHHOI
CEPHOH KMCIOTBHI, MOEPEMELIMBAIOT H MO KamiAM MPHIHBAIOT PacTBOp
CyAb(HUTA HaTpUA A0 UCUE3HOBEHHA Po30BOi okpacku. [Ipu atom Mn(VII)
BoccTaHaBnuBaercs B Mn(Il). PacTBOp HarpeBalOT 10 KHUIICHUA,
OXJIAXAAIOT, KOJNHYECTBEHHO MEPEHOCAT B MEPHYIO KOOy BMECTUMOCTHIO
500 cM’ M JOBOJAT AO METKH AMCTHJLTHPOBAHHOMN BOAOH. XPaHAT B MIOTHO
3aKpbITON nocyne He dosee 6 Mmec.

6.2.2 Pabouuii pactBop cynbpara mapraHua (II) ¢ Maccosoii
KOHLIEHTpauueil HOHOB MapraHua 5,00 mr/aM’  [TuneTkoii BMECTHMOCTBIO
5 cM> oT6Hpatot 5,0 CM> OCHOBHOTO pacTBopa cynabdara MapraHua (6.2.1),
MOMELIAIOT B MEPHYIO KOGy BMecTHMOCTbio 100 cM® ¥ NOBOAAT 00beM
pacTBOpa A0 METKH AUCTHJUIMPOBaAHHOW BOAOH. PacTBOp roToBAT B JACHL

NPUMEHEHHNA.

6.3 YcraHoB/ieHHE MPagyHpPOBOYHON 3aBHCHMOCTH

B MepHble K0J6bI BMECTHMOCTHIO 50 CM° MOMELIAIOT C MOMOLUBIO

rpaAyHpPOBAHHBIX MHNETOK BMECTHMOCTLIO 5 U 10 em® 0; 0.5;1,0;2,0;5,0;
10,0; 15,0 cm’ paGoyero pactBopa cynb(ara MapraHua (6.2.2) ¥ AOBOIAT
A0 METKH AHCTHUTHPOBAHHOW BOAOiN. KOHUEHTpauus HOHOB MapraHilia B
MOJYUYEHHbIX pPacTBOpax coctaBHT cootBerctBeHHo 0,0; 0,05; 0,10; 0,20;
0,50; 1,00; 1,50 Mr/am’. PacTBOpbl NEPEHOCAT B KOHHYECKHE KOJIObI C
NpuTEpTHIMH Npobkamu BMecTHMOCTbIO 100 cM”. Jlanee BLINOAHAIOT HX

6
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00paboTKy H U3MEpEeHHE ONTHUECKOH MIIOTHOCTH, KaK OMUCAHO B pasjaene 7.
['paayupoOBOYHYIO 3aBUCUMOCTE CTPOAT B KOOPpAMHATAX: KOHLEHTpaLUs
HOHOB MapraHua, Mr/OM’ - ONTHYECKAaA IUIOTHOCTb TpadH4eCKH WM
PacCUMTHIBAIOT METOAOM HAUMEHBIUUX KBaApaToOB.
[Iposepky rpaaydupoOBOYHON 3aBUCUMOCTH OCYLLHECTBIAIOT HE PeXe
O[HOro pa3a B KBapTajl, a Takxe NMPH UCNOJIL30BAHUKU PEaKTHBOB U3 HOBOH
MapTHHU UJIH APYroro U3MepHUTELHOro npudopa.

7 BoinoJAHeHHe H3IMepPeHH

OT6upaloT 50 cM’ OTOUALTPOBAHHON aHANM3UPYEMOH BOAbI B
KOHHYECKYIO Koaly ¢ npureproii npodxkoili BmecTuMocThio 100 cM,
MPUAMBAIOT 5 cM’ pacTBOpa (hOpMaNbIOKCHMA, MEPEMELIHBAIOT, CPa3y XKe
[0GaBAAOT 5 CM° pacTBOpa aMMHaKa, BHOBb SHEPTHYHO MEPEMELLUBAIOT H
OCTaB/AIOT HAa 5 MHH. 3aTeM NPUIIMBAIOT K Helt 5 cM® pacTBopa TpwioHa b, 5
cM® pacTBOpa PHAPOXIOPHAA FHAPOKCHIAMHHA H XOPOLIO MEPEMELIHBAIOT.

OOHOBPEMEHHO ¢  CepHeil  aHAM3MpyeMblX  MpO0 BLINOMHAIOT
06paboTKy XON0CTO#H NPobbl, HCTONBL3YS 50 CM° JUCTHLNIHPOBAHHOH BOABL.

B cmydae, ecau aHanu3zupyemad npoda BOAbl 3aMETHO OKpaLl€Ha,
XOJIOCTYIO Mpody TroToBAT M3 3TOH XK€ BOABl, HO BMECTO pPacTBOpA
$opManbaOKCHMa HOGABNAIOT 5 cM’ HUCTHIUTMPOBAHHOMN BOJBI.

Ecnn npobOa B xoAae aHanu3a MOMYTHENa, [0C/E€ Pa3sBHUTHA OKpacK# €e
GUNLTPYIOT Yepe3 OyMaKHBbIH PUILTP.

Uepes 30 MHH H3MEpAIOT ONTHYECKYID MIOTHOCTb AHAJIM3HUPYEMON
nNpoObl NO OTHOWIEHHIO K XosocToi npobe Ha ¢gotokonopumetpe (A = 440
HM) WK cnekTpodoromerpe ( A = 455 HM) U TOJILLIMHE CNOA 5 CM.

Ecnu onTHyecKas NNOTHOCTL nNpOoObl Bbillle TAKOBOH /18 TOC/IEAHEH
TOYKH TpaiyHPOBOYHON 3aBUCHMMOCTH, MNOBTOPAIOT OMNpele/ieHHe, B3AB
MEHDBLIYIO AIHMKBOTY aHalIM3MPYeMoii BOAbI H AoBeas ee obvem mo 50 cm’

AUCTUNAHPOBAHHON BOAOM.
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8 BoiuKciieHHne pe3yabTaToB H3IMEpeHN i

MaccoByi0 KOHLEHTpauuio MapraHua B8 npodax soawl C,, MI/aM”,
HaXoAAT nNoO rpaayupoBOYHON 3aBucHMMOCTH. Ecnu anq aHanusa Opanu
veHee 50 cM’  BOaI, HaHACHHYI0O MO TPagydpoOBOYHOH 3aBHCHMOCTH
KOHLEHTpALHIO MapraHua yMHOXAIOT Ha cTeneHb pa3baBsieHUs, PaBHYIO
50/V, rae V — 06beM aIMKBOTSL, CM°.

PesynptaT HM3MepeHHMs B AOKYMEHTaX, MpPEAyCMaTpHBAIOILUX €ro
MCMOJIb30BaAHHE, NPEACTABIAIOT B BUAE:

C,+ A, mr/om® (P =0,95), (1)

rae A - XxapakTepHCTHKA MOTPELIHOCTH U3MEPEHHUS AJIA JaHHO#M
MacCOBOH KOHLICHTpalUMH HWOHOB MapraHua (Tadbauua).

UncneHHbie 3HaY€HUs pe3yibTaTa H3MEPEHHA [AOJDKHBI OKAHYHMBATLCH
uudgpoii Toro ke pas3pana, YTo H 3HAYEHHUS XapaKTEPUCTHKY MOTPELIHOCTH.

9 KonTpoas norpemiHOCTH H3IMepeuu it

OnepaTHBHLIH KOHTPOAL MOrpeLIROCTH MPOBOAAT C HCNOJNb30BAHHEM
MeTolla  RO0ABOK  COBMECTHO C METOAOM pa30aBieHu
npoOsl. IlepHoaANYHOCTL KOHTPOJA - HE MEHEES OAHOM KOHTPOJIbHO# Ha 15-20
pabounx npo® 3a nepuol, B TEYCHHE KOTOPOTrO YCJOBHA NpPOBEAECHHA
aHanNM3a HEU3MEHHD!.

H3MepAIoT MacCoBYIO KOHLIEHTpauuio Maprasua B HcxoaHoi npobe (C,),
B npobe, pazbasnenHoi B n pa3 (n = 1,5 - 2,5) (C,) u B npobe, pazdaBacHHO
B n pa3 ¢ BBeAcHHOH nobaBkoit (C,;). Benmunna pobaskn (C,) nomkHa
coctaBaaTh 40-60 % ot KOHUEHTpaLHKW MapraHua B ucxoaHo# npode. INpu
OTCYTCTBUM MapraHua B HCXOAHOH npoOe BennurHa no0aBKH paBHA
MHHHUMAJILHO OMNpeaciieMOr KOHLEHTPALIHH.

Pe3ynbTar KOHTPOAR NPH3HAIOT YAOBAETBOPUTEAbHBIM, ECJIH:

len'Cp'Cnl"'ln'Cp'CxISKn (2)
8
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Hopmatue koHTpons norpewHoctH (K,) paccuuThiBaloT no popmyne

K, = Ac+3,310[£.) (P=0,95), 3)

rone A, 4 o-(a] - XapaKTEPHUCTHKH CUCTEMATHYECKON U CTy4YaliHOH coc-

TaBJIAIOLLHUX NOrPELIHOCTH U3MEPEHHA KOHLEHTPALWH
MapraHua B ucxoaHo# npobe C, (rabnuua).

Ecnu B ucxongHoii npobe MapraHed He OOHapy>XEH, TO MNOrpelHOCTD
pacCUUTBLIBAIOT A1 KOHLEHTpaLUKH JOOABKH.

IIpy  npeBbiLIEHHH HOpDMaTUBa MOBTOPAIOT  HU3MEpPEHHE C
HCMONb30BaHHEM Lpyroi npoObl. Ilpy NOBTOPHOM MPEBBLILIEHUH HOPMATHBA
BBIACHAIOT MPUYHHBL, NPHBOAALIME K HEYAOBNCTBOPHTEABHBIM PE3YJIbTaTaM,
M YCTPAHSAIOT MX.

10 TpeGoBanus 6e30NaCHOCTH

10.1 I1py BBIMONHEHHH U3MEPEHHIT MACCOBOI KOHLEHTpaUMH MapraHuya B
npodax MNPUPOAHBIX W OYMIUEHHBIX CTOMHBIX BOJA COOMIOAAIOT TpeOOBaHHA
0€30MacHOCTH, YCTaHOBJICHHbIe B "[IpaBHnax no TexHUKe 6€30NacHOCTH NpU
npouspoacTBe HaOmoaeHudt W pabor Ha cern [ockomruapomerta”, Jl.,
['uappomereousaar, 1983, wunad B "THNOBOH HHCTPYKUHH MO TEXHHKE
Oe30nmacHOCTH AN THAPOXHMHYECKHUX Jaboparopuit ciyx6 PockomBoaa”,
M., 1995.

10.2 Tlo creneHu BO3AEHCTBHA HAa OpPraHW3M BpeAHbICE  BELLECTBA,
HCTONb3YEMbIE TMPH BLINOJHEHUH H3MEPEHU, OTHOCATCA KO 2, 3 KiaccaM
onacHoctH o 'OCT 12.1.007.

10.3 ConepxaHue Hcnonb3yeMbiX BpeAHBIX BEILECTB B BO3Ayxe paboueii
30HbI HE AOJDKHO MPEBLIWIATL YCTAHOBJIEHHbIX MNpPEAEenbHO AONYCTHMBIX
KoHUeHTpauuii B cooTBeTcTBHY ¢ [OCT 12.1.005.
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11 TpeOoBanus K KBaANPUKAUHH ONEpPaTOPOB

K BbINONMHEHHIO U3MEpPEeHHT U 00paboTke HX pe3yNbTATOB AOMNYCKAIOTCA
aMua  co  cpeaHuM  npodeccHoHanbHbiM  OOpaszoBaHMeM WM Oes
npodecCHOHANILHOrO  00pa3oBaHuid, HO HMEIIHE CTax padoThl B
nabopaTopHH He MEHEE roAa H OCBOUBLIHE METOAHKY aHAaIH3a.

12 3aTpaThl BpeMEeHH Ha NpoBeJeHHe AaHANH3A

Ha npuroropseHHe pacTsopoB MW peakTHBOB B pacyere Ha 100
onpeaeacHui - 2,0 4en.-y.

Ha ycraHOB/AeHHE rpagyHpOBOYHOI 3aBUCUMOCTH - 2,0 yen.-y.

Ha onpeneneHue MapraHua B eiHHUYHOI# npobe - 0,8 yen.-u.

Ha onpeaenedne Mapradua B cepuu u3 10 npob0 - 3,0 uen.-u.

3aTtparbl BpeMEHHY Ha NOATrOTOBKY MOCYAbl BKIIOYEHB! B 3aTpaThl BPEMEHH
Ha MPOBEeACHUE aHAIH3A.
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OEAEPAJIbHAA CIYXBA POCCHHA IO 'MAPOMETEOPOJIOTHA
K MOHHTOPHHI'Y OKPYXAIOIUEH CPEJbI

TMIPOXUMMIECKHUM HHCTHUTYT

CBHUAETEJIBCTBO N 121
06 arrectaunu MBH

METOJUKA BbITIOJITHEHHUA U3MEPEHUH maccoBoii KOHLIEHTPALMK
MapraHua B BoAax GOTOMETpHUYECKHM METOAOM C GOpMaNIbAOKCHMOM.

OCHOBAHA Ha B3auMoaeiiCTBHH HOHOB MapraHua BCEX BO3MOXKHbIX
creneHe okucaeHus ¢ popmanbaokcuMoM B LenovHoi cpeae (pH 10-13) ¢
obpazoBaHHEeM KOMILIEKCa, KOTopbiii ObicTpO npHOOpeTaeT KpacHO-
KOPHYHEBBIH  LIBET BCJIEACTBHE OKHMCJIEHHS KHUCJIOPOAOM BO3AyXa.
OnTtyuyeckas NNOTHOCTH O0pa3yrolierocs KOMIUIEKCa NpPUH H3MEPEHHH Ha
doroanekTpokonopumeTpe ( A = 440 um) unu cnexkrpodoromerpe (A = 455
HM) MPONOPLUMHOHAIbHA KOHLIEHTpAallHH MapraHua B aHaIM3upyeMoii npoode.

PA3PABOTAHA I'uapoxvMHuecKHM HHCTHTYTOM.

PEI'JIAMEHTHPOBAHA B P/1 52.24.467-95.

ATTECTOBAHA B cootBerctBuu ¢ [[OCT P 8.563 (I'OCT 8.010).

ATTECTALMAA npoeepeHa I'uapoXHMHYECKMM  UHCTUTYTOM  Ha
OCHOBaHHH pe3YyJbTaTOB JKCHEPHUMEHTANILHBIX MCCAeAOBaHHA B 1991-1992
[T., H METPOJIOTHYECKOM 3KCMEepTU3bl MaTepuasioB B 1994 r.

B pesynbTate atrectaud MBU ycTaHoBneHo:

1. MBH cooTBeTCTBYyeT npeabsBAAeMbIM K HEH METPOSOrHYECKUM
TpeboBaHuAM H 0DNanaeT cneaylOIHMH OCHOBHLIMH METPOJIOTHYECKMMMH
XapaKTepPUCTUKAMMU:

3Ha4eHH XapaKTEPUCTHK NMOrpeliHOCTH U €€ cocTaBasiowux (P=0,95)

Huanason XapaKTEPUCTHKH COCTAaBJSIOLINX
H3MEPAEMBIX MOrPELIHOCTH, MI/AM’ XapaKkTepHCTHKA
KOHLICHTPALU CNy4aiHom, CUCTEMATHYECKOH NOrpeLUHOCTH,
MapraHLa, a{ 3) Mr/am°>, A
C, mr/am’

0,05 - 0,20 0,01 0,02
Cs. 0,20 - 1,50 0,01 0,02




2. OnepaTHBHLIA KOHTPONb MOrPELUIHOCTH H3MEPEHHIl MpPOBOJAT B
COOTBETCTBHH ¢ pasaeioM 9 P/l 52.24.467-95.

' T

e r"'l,.

3. aTa Bbigauu: MapT 1994 r.

[naBubiii MeTposnor I'Y FXI/I ,ﬁéﬁ“/" ﬁ—“ A.A. Hazaposa



