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FTOCYAAPCTBEHHDBDWH CTAHILAPT COI0O3A CCP
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Hacrosuil cTaHaapT ycTaHaBIHBaeT QOTOMETPHUECKUI U ATOMHO-
abcopOuUHOHHBIH MeTOJBl ONpelesieHHss MapraHia B geppoBaHAAUH NpH
> MaccoBoi noJne ero or 0,1 10 7%.
\

1. OBUIHE TPEBOBAHHA

1.1. O6mne tpeGopaHusi K MerogaMm anaqausza —rno T'OCT 27349.
1.2. JlabopaTopHass npo6a podxHa OBITh NPHIOTOBJIEHA B BHAE
poliKa ¢ MaKCHMaJAbHHM pasmepoM uvacThi 0,16 My mo TOCT 26201.

2. POTOMETPHYECKHA METOH

2.1. CyusocTh MetTo/4a
Metox ocHOBaH Ha H3MepeHHH ONTHYECKOll MNJIOTHOCTH PacTBGpa
MapraHueBo# KHCJOTH, o6pa3syioliefics B pe3yjbTaTe OKHCJIEHHS Map-
raHua HOJAHOKHCJABIM KaJueM B cepHO(OCHOPHOKHCION cpefe.
22 Anmapartypa, peaKTHBB M PACTBOpPH
Q\ CrnekrpodotoMeTp HIH (POTOINTEKTPOKOJAOPHMETP CO BCEMH NMpHHAI-
™

JIeJKHOCTSIMH.

Kucnora azorsasi no 'OCT 4461, pactsop 1: 1.

Kucnora cepuas no 'OCT 4204 u pacteopmt 1:1, 1:4 u 1:20.

Kucaora drropucroBonoposnas nmo ['OCT 10484.

Kucnora optodocdopuas no TOCT 6552.

Kanuit fionHokHcanR U pactBop 20 r/aM®, cBeKeNpHroTOBJEHHbI:
20 r HOLHOKHUCJIOrO Kajiusg BHOCST B 1 AM® ropsivero pacTBopa cepHGii
KdcqaoTsl 1:20 ¥ KUNATAT A0 TOJHOTO PacTBOPeHUs, HAKPHB Kojalby
YacoBBHIM CTEKJOM. 3arteM pacTBOp (HAbTPYIOT. PacTBop HCNOAB3VIOT
B ropsiyeM BHJE.

IG5

Nananue oduuHasbHoe MeperewaTka BOCHpemeHa

*
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rCCT 13217.6—90 C. 2

Harpuit azoructorucanit no 'QCT 4197, pactsop 30 r/aw®.

Bojopona nepekuce o [OCT 177, pacrsop 1 : 100.

Kaauit maprannoBokucaslii o TOCT 20490 uau MapraHen MeraJ-
JIHYECKH I,

CraniapTHble pacTBOPH MAapraHila

Pactsop A: 2,8770 r nepmanranarta KaJiiug TOMeWaloT B CTakaH
BMecTiocThio 600—800 cM® 11 pacrBopswor B 450—5H00 cm® BozbL
K pacropy npuaupaior 10 cu® pacrBopa cephofl kucaotel 1:1 u ac-
GaBAsIIOT TI0 KamJdsiM PACTBOP MEPEKHCH BOAOPOI2 A0 OBECUBEYUBAHHS.
3areM pacTBOP OEPEHOCAT B MepPHYIO Koaly BMeCTHMOCTbIO 1 AM3, no-
JMBaIOT A0 METKH BOXOI i mepevelMBaloT. PacTBOp XpaHAT B TeM-
HOM MecTe.

Hap 1,0000 r Meranauueckoro Mapralila, HOBePXHOCTb KOTODPOTO
TIpeHBAPUTEILHO OUHINEHA OT COKCHIHBIX [JAEHOK, DacTBOPSIOT NPH
HarpeBauud B 10 cM® pacTBopa a30THOH KHCAOTH, KHOATAT A0 yAade-
HHSl OKCHJ(OB 230Ta, OXJaXKACHHBIA PACTBOP NEPEHCCHAT B MEPHYIO KOJI-
6y BMECTHMOCTBIO 1 AM®, 10JIBAIOT A0 METKH BOJLOIl 11 IepeMelIdBaiorT.

Maccorast KOHUEHTpalHf MapraHua B pacTBope A paBHa
0,001 r/cm®.

Pacteop bB: 10,0 cM® pactsopa A nomellaloT B MEPHYIO KOOy BMe-
ctuMoctbio 100 ¢M®, J0JAHBaT A0 MeTKH BOACH H IepeMeilluBaioT.

MaccoBasi KOHLEHTpAIMs Maprasua B pactsope DB paBHa
10,0001 r/cm3.

Boaa, cBoGoaHasi OT BOCCTaHOBHTeJNe#: B KoJby BMECTHMOCTBHIO
2 gm® naauBawoT | AM® ZHCTHJJHDPOBAHHOH BOJAB, HPHJAHBAIOT MO Kai-
AsimM pacTeop cephoil kKucyoTsl 1:1 no pH 3 (mo yuusepcanvho#l uH-
JHKaTopHOH OyMare) u HarpeBalwT COAEpPXKHMOE KOJIGbl A0 KHMEHUS.
Konby ¢ BOZOH CHHMAWT C ILIHTHL, NPHOABJIAIOT HECKOJIbKO KpPHUCTAJ-
JIOB HOJHOKHCJOTO Kaiusi, KuUIATAT D—7 MUH UM oxjaaxjaaioT. Boay,
CBOOOJHYI0O OT BOCCTAHOBHTeJeH, NPHMEHSIOT AJS NPOBeAeHHS aHaJU-
32 I MPHTOTCBJIEHHS! PEaKTHBOB.

23. llpoBesnedue aHanusa

2.3.1. Hapecky npo6m maccoit 0,1 r momemanoT Bo (TOpOIIACTO-
BLIH CTaKaH HJAM YallKy H3 NJATHHB HJIH CTEKJOYrJiepojaa, NpHJAHBaA-
10T 15 cM® pacTBOpa a30THOH KHCJIOTH H PACTBOPHAIOT 0e3 HArpeBaHUA.
3areM npubamasiior 3—5 cM’ dropucToBoxOpoAHOll KHCAOTH, 15 cm?
pacTBopa cepHOH KHMCJOTH 1:1 M BrIapHBalOT O BHIJIEJEHUS HapoB
cepHol Kucjaotel. Ilocne oxsampenus npuausaiot 20—30 cm® Boawl,
PacTBOPAIOT COJHM [PH HarpeBaHHH H NEPEHOCAT PacTBOP B KOHHYEC-
KYy10 KO0y BMecTHMOCThIO 250 cMm?,

[Ipn maccoBoli pose mapraHua no 29% pacTBop AOJHBAOT BOAOH
Zo oobema 100 cm® mnpuausaior 5 cM® optodocdopHOli KHCJIOTH H
10 cm® pacTBopa BONHOKHCAOTO KAJHS.

ITIpu maccoeofi jpose MapraHua csoimie 2% pacTBop NepeHOCAT B
MepHylo Kouby BmecTHMOCTBI 200 cm®, noMMBAaIOT 10 METKH BOJOH
H nepeMemuBaoT. B xonnueckyo xoaly BmecraMocTbio 260 cm® o1TOn-
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C. 3 TOCT 13217.6—90
Tabauna 1

|
O6bem pact- | Macca Map- | gfpem crau-
MaccoBas 0Js Mapradua, AzinkpoTnan Bopa cepHoj | FaAua B ¢o- AapTHOTO
% | wacTb pacrmopa, KHCJIOTDI TOMeTPHPYE- | pacrpopa B,
cm? P:1, cMd MOM pacTBO- cm?
’ pe, Mr
Or 0,1 pno 2 BkJoOu. Becs —_ 0,1—2 1—20
pacTBop:
Ce. 2 >4 » 100 5 i—2 10—20
s4 »T7 » 50 10 1—1,75 10—20

paloT aJHKBOTHYIO 4acTh pacTBopa, corjiacio Tabna. 1, moausawor Bo-
ao# go o6pema 100 cm® (B cayuae afHKBOTHOH yacTH, paBHOH 50 cm?),
npuauBarT 5 ¢M*® opTodoctpOpHOH KHCAOTH, PACTBOP CEPHOH KHCAOTH:
1:1, cormacho Tta6a. 1, v 10 cm® pacTBopa HOZHOKHCJOIO Kajaus.

2.3.2. HarpepaloT pacTBOp A0 KHIIEHHS W BBHIJEPXKUBAIOT TPH TeM-
nepaTtype, OMM3KOH K KHNeHHIO, B Teuenue 15—20 muu. PacTtBOp OX-
JaKIAIT [IPH KOMHATHOH TeMmIlepaType, 3aTeM [epeHOCAT B MepHVIO
x0s6y BmectuMocTeio 250 cMm®, monHBalOT A0 MeTKHM BOJOH H nepeme-
IIHBAIOT.

OnTryeckyo IJIOTHOCTb PACTBOpPA HM3MEpSIOT He DaHee 4yeM uepod
1 u Ha cnexkTpodoTOMeTpe NPH IJHHE BOJHB 525 HM HJH (POTO3JeK-
TpPOKoJOpHMeTpe B objacTu cBeronponyckauus ot 500 mo 550 HM.

PacTBOpoM cpaBHeHHS CAYXKHT YaCTh HCIHTYeMOro pacTsopa, B
KOTOpOM MaprasieBasi KHcJoTa paspyiuiesa pobasjennem I—2 Kanenb
pacTBopa HUTPHUTA HATPHA.

Maccy mapradnma HaxoZAT N0 rpaAyHPOBCUHOMY rpaduKy nocae
BRIYHTAHUS 3HAUEHHS ONTHYECKOM IJIOTHOCTH DACTBOPAa KOHTPOJLHOTG:
ONBITA H3 3HAYEHHH OMNTHYECKO!H NJIOTHOCTH pacTBOpa NMPOGHL.

2.3.3. Ilns mocrpoeHus rpaAyHpoBOHHOTrO rpadHka B KOHHYeCKHE
Kon6pl BMecTHMOCThIO 250 cMm® moMmemianT cTanAapTHHIH pactBop b,
corstacHo Tabu. 1.

Bo Bce koabwu npuausaiot mo 100 cM® soapw, no 10 cM® pacTBopa
ceptoil kucaote I :1, no 5 em® oprodocopuoit KuciaoTH, no 10 cm?
pacTBopa HOJXHOKHCJIOrO KaJdHs H Hajee HOCTYNAaKOT, KaK yKasaHo B
nm 2.3.2,

PactBop B kos6e, cojepaliii Bce peaKTHBH, HEOOXOLUMBIE 114
NPOBENCHUs aHAJMH32, 32 HCKJIOUEHHeM CTaHJapTHOrO pacTBopa, CJay-
KHT PAcTBOPOM CPABHEHHA.

[To mosyuyeHHBIM 3HAYEHHSIM ONTHYECKHX NJIOTHOCTEH DACTBOPCB H
COOTBETCTBYIOLIHM HM MaccaM MapraHua CTPOST TPaAyHPOBOUHBL
rpaduk.

24, O6pabBoTKa pe3yAbTaTOR

2.4.1. Maccosyio jponio Maprarna (X) B NpOUEHTaX BHUHC/IAT 0

Gopmydie

.
S

=100, (

m
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roCT 13217.6—90 C. 4

Tae My — Macca MapraHua, HaijeHHas MO I'PaJyHPOBOYHOMY Trpadu-
Ky, T;
Mm —Macca HaBecKHM Npobnl HJIM Macca HaBeCKH, COOTBETCTBYIO-
ulas aJHKBOTHOH 4acTH pacTBopa mpobHl, T.
2.42. HopMbl TOYHOCTH H HODMAaTHBBI KOHTDPOJISI TOYHOCTH OIpeje-
JIHHST MACCOBOIl J0JM MapraHua NpUBeJeHbl B TabJ. 2,

Ta6numa 2

JonyckaeMbie pacxoxaenus, Y%
[Torpeur- JIBYX Cpef- PeayanbraTos
Maccopas fons HOCTB HUX Pe3yab- ABYX ma- Tpex ma- aHaJH3a
maprauia, % pe3ysibTa- | TaTOB aHa- pannenp- | DPainens- CTaHZapT-
TOB aH§~ JiH3a, BbINOJ- HBIX OII- HBIX OH- Horo 06pa3ua
Jn3a, /o HeHHBIX B pe}:Le.nemm penese- oT aTTeCTO'-
Pa3JIHIHBbIX Hui BaHHOrO 3Ha-
YCACBUAX YeHUs
Or 0,1 10 0,2 BKJIOU. 0,02 0,02 0,02 0,02 0,01
Cp. 0.2 » 05 » 0,03 0.03 0,03 0,03 0,02
» 05 » 1.0 » L 0,04 0,05 0,04 0,05 0,03
» 10 »20 » ' 0.06 0,07 0,06 0.07 0,04
»>20 »5  » | 0,08 0,09 0,08 0,09 0,05
>5 »7  » | o 8,13 0.11 0.13 0,07

3. ATOMHO-ABCOPBLILHOHHbIA METOJ

3.1. CymHocTts MeTOZA

Metoaz OCHOBaH Ha H3MepeHMH aToMHOfl abcopbumu Maprasua B
TJIAMEeHH BO3LYX-alleTHJeH NpH AJHHE BOJHH 279,5 HM ¢ mpeasapu-
TeJbHLIM PacTBOpeHHeM NPOOLL B CEPHOI KHCJOTE.

32. Annapatypa, peakKTHBH U DPAaCTBODH

AtoMHO-a6COPOUHOHHBI CIHEKTPOMETP €O BCeMH INPHHAJJIEXKHO-
CTAMH,

Kucsaora asornas no TOCT 4461.

Kucrora ¢ropucrosogoponnas no F'OCT 10484,

Kucnora cepuast mo TOCT 4204 u pacrteopul 1:1u1:4.

Kucnora coasuas no 'OCT 3118.

Boaopoza nepexnce no 'OCT 177, pactsop 1 : 100.

Keneszo merannuuecxoe.

Pacreop xkenesa 10 r/om®: 10 r xenesa pacTBOpPSAIOT HpH HArpe-
Bauud B 40 cM® COJIIHOH KHUCJOTHL, NPUAUBAIOT O M3 a30THOH KHCJIO-
Thl, PAcTBOp KHNATAT [0 YJAaJeHHs OKCHAOB asoTa. OxJaxIeHHHH
PacTBOpD NEePEHOCHAT B MEPHYIO K06y BMeCTHMOCTBIO 1 AMS®, NOJHBAIOT
BOJOH O METKH H IePEeMelIHBaIOT.

Bananus (V) okcugz.

Pacrsop Bamagus 10 r/nM®: 17,9 r oKcHza BaHaJUsA PACTBOPSIOT
upy Harpepasuu B 100 cm® cossiHOR KHCJAOTHI, NPHJAHBAIOT 5 cM® 230T-
HOU KHUCJIOTHl, PaCTBOP KHNATAT IO VAaJeHdss OKCHAOB a3ora. Oxjaax-
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C. 5 TOCT 13217.6—90

JeHHBIl PAacTBOP HEPEHOCAT B MepHY Koab6y BMeCcTHMOCTbIO 1 AMS3,
JOJIMBAIOT BOJOH O METKH H llepEeMelIHBAIOT.

Kanuii mapraduosokucibiii no FOCT 20490 wan Mapranen metal-
JIHYECKHH.

CraugapTHele pacTBOPH Maprauua mo m 2.2,

33. [IlpoBenenne anHanusa

3.3.1. Hasecky npofel, otobpaHHy® B cooTBercTBHH ¢ Taba. 3,
NoMewaleT B MJIAaTHHOBYIO YallKy HaAM (TOPONIACTOBbLIE CTakaH BMeC-
tuMocThio 100 cM®, npuauBalor 20 cmM?® pacTBOpa cepHOIl KHCIGTEH | : 4,
s3ateM 2 cM® (PTOPHCTOBOJOPOAHOH KHCJOTH, HarpeBaloT A0 PacTBope-
HHS, OPHJAUBAIOT a30THYIO KHCJAOTY [0 IpEKpalieHllst BCIeHHBAHUS pa-
crBopa u eile B u36uitok 2 cm® PacTBop BhIIApHBAKT A0 BhiieJenHs
MapoB cepHOH KHcJAOTH M oxjaxpaiT. Coau pacrsopsiior B 20 cm?®
BOABl NMpPH HATPEBAHHH H OXJaxXAal0T. PacTBOD NEePEeHOCST B MEpPHYIO
K06y BMecTuMocThlo 100 cM®, D0JMBAIOT BOROIl 40 MCTKH M Nepeme-
LiUBAOT.

Ta6auuma 3

O0neM cTal-
Macca na- ATOMH3UDYeE- CrannapTHEL AapTHOTO
Maccosasi nonst Mapranna, % BECKH IIPO- Mas Macca pactBop pacTopa,
Onl, T MapraHnua, Mr oM
Or 0,1 o 1,0 Braou. 0,2 0,2—2 1—20
Ce. 10 » 20 » 0,1 12 b 10—20
» 20 »70 » 0,1 2—7 A 2—7

AtovHylo abcopOuHi0 Maprasua H3MepsiOT NocJefoBaTeNbHO B pa-
CTBOpE KOHTPOJIbHOTO OMNBITA, pacTBope mpobbi, pacTBOpax AN INOCT-
POEHHSI IpafyHpOBOYHOrO rpadHKa, pacTBope cTaHJapTHOro odpasua
IpH AJdHE BOJHHE 279,5 HM B IJIaMeHH BO3JyX-aleTHJeH.

3.3.2. Tlocne BbIUMTAaHHA 3HAUYEHHS aTOMHOIl abcopbuuu pacreBopa
KOHTPOJIBHOTO ONBITA H3 3HAueHWs aTOMHOH abGcopOuuu pacTBopa Hpo-
66l HaXOIAT MACCOBYIO JOJIO Mapradua B npofe MeToJOM CPaBHEHHSH
CO CTaHIApPTHBIM 00pasuoM ¢ XHMHUYECKHM COCT4BOM, COOTBETCTBYIO-
upM TpeboBaHHAM HACTOALlero CTAHAApTa, HJAH MeTOAOM rpaiyHpo-
ROYHOrO rpaguka.

3.3.2.1. Ilpu npuMeHeHHH METONA CPABHEHHA CO CTAHIAPTHLIM 06-
pasuoM HaBeCcKy cTanZapTHoro ofpasua MpOBOAAT uepe3 BCe CTaiHHd
aHanausa mo m. 3.3.1.

3.3.2.2. Ilpu npumMeHeHHH MeTOJa I'PaJyHPOBOYHOrO rpaduka B pan
CT2KAaHOB [OMEeHIal0T pPacTBOPH BaHaJHf U Keje3a B KOJHUecTBaXx,
COOTBETCTBYIOIMX HX COAepxaHusiM B mpobe, CTaHAApTHHI pacTBOp
MapraHna, coraacHo Ta6a. 3. B omHH cTakaH cTaHAAPTHLIA pactBop
He pobasasiior. Bo Bce crakanbl momewator no 20 cm® pactsopa cep-
HO#l KucaoTel 1:4 p Hajee mocTynaloT, Kak ykKasaho B 1. 3.3.1.
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FOCT 13217.6—90 C. 6

['panynpoBounsii rpadek C€TPoAT NO pe3yabTaTaM, NOJYyYEHHHM
HOoCJe BBLIUHTAHUA 3HAaueHHs aOcopOLHMH pacTBOpa, He COAEPIKALIEr0
CTajapTHHH pacTBOp MapraHua, 3 3HaveHHi aGcopbUuM pPacTBOpPOB,
cofepXKAIIMX CTAHAAPTHLIR PAaCTBOP, H COOTBETCTBYIOIIHM HM Maccam
Maprasua,

34. O6paboTKa pe3yJAbTaTOB

3.4.1. Maccosyio gosio mapraHua (X;) B mpouedTtax, onpejelsie-
MYIO METONOM CpaBHEHHS, BHIUHCJASIOT Mo (PopMyJie

A(D—D;) .
X, = —_ 9
! D,—D, )

rae A — aTTecTOBaHHOE 3HAUEHHe MAacCoBOH J0JH MapraHua B
cTaHzapTHOM obpasue, Y
D — 3nauenue atoMHOIl abcopbuuu pacreopa mpobh;

D:  —3Hauenne aTomuoii abcopOUuH pacTBopa KOHTPOJBHOIO
OTIBITE;
Dy — 3nadenne aToMHoil abcopbuuu pacrBopa CTaHAapTHOro oG-
pasua.

3.4.2. Maccoryio jgouio Mmapranna (Xp) B OpoueHTax, onpenedse-
MYIO METOAOM TPaAYHPOBOUHOIO rpaduka, BHUYHCASIOT MO dopMysie

X,=—"2_.100, (3)
m

TAe mg — Macca MapraHua, HaiijeHHas 0O rpajyHpOBOYHOMY rpa-
Guky, r;
m — Macca HaBeckH Npobml, T.
3.4.3. HopMbl TOYHOCTH M HODMATHBBI KOHTPOJsSt TOYHOCTH OIpeje-
JIGHHS MacCOBOH N0/ Maprasua NpHBeAeHbl B TabJ. 2.
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