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FOCYHNAPCTBEHHDBDNA CTAHAZAPT COIO3A CCP
S

MEJb BbICOKOH YHCTOTHI
TMoasiporpaduueckne MeToAn aHANH3A roct

Copper of high purity. —
Methods of polarographic analysis 27981.6—88

OKCTY 1709

Cpok paeficteua ¢ 01.01.1990
no 01.01.2000

HecoGaonenne craniapra npecieayercs no 3aKoHy

Hacrosiluil cTaHjapT ycTaHaB/AUBAaeT NOJApPOrpadHUecKHe METONLH
onpejeseHnss KaaMua (mpH maccoBoi poje or 0,00005 ano 0,0015 %),
CcypbMBl (npu MaccoBol jpoge or 0,00006 xo 0,0015%) u Teanypa (mpu
maccoBoi jgose or 0,00003 ao 0,0001 %) B MenH BBICOKOH YHCTOTHIL.

1. OBIIHE TPEBOBAHHUSA

O6uune TpeGoBaHHS K MeTOAY. aHa/aH3a H TpeboBaHHS GesomacHoc-
TH IIPH BHIIOJHEHHH aHanusoB no [OCT 27981.0.

2. METOJ, OMPENEJEHHA KAOIMHUS

Meroa ocnoBan Ha noJjsporpadHpoBaHHH PACTBOPA, COAEPIKALIETO
Kaamuii, ua ¢one 0,4 M consHo#t xuciorsl u 0,12 M xjopuaa ammo-
aus. IloreHnuasn nMka 1o OTHOWIEHHMIO K AOHHOH prytH Muuyc 0,8 B.
IlpenBaputenbHO KaAMHH OTAEJNSIOT OT MEAH NyTEM NEeMEHTAllUH Ha
MeTaJINUeCKOM aJHOMUHUM.

21. Annaparypa, peakTHBBH, PacTBOpH

IMoasiporpad tana [TIT-1 uau ITY-1.

Becwl 1aGopatopuble aHanuTHUeckHe THna BJIP (uau gpyroro TH-
ma) 2-ro kJaacca TOYHOCTH.

Crakann B-1—250 TXC mo TOCT 25336.

Konou konnueckue Ku-1—250—14/23 TC no T'OCT 25336,

Bopouku naGopatopusie B-36—80 XC mo I'OCT 25336.

H3panve oduuualinHoe IlepeneyaTka BoOCHpewieHa
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) FOCT 279816—88 C. 2

Kon6u mepune 2—25—2, 2—100—2, 2——200-2 2-—-1000—2 o
TOCT 1770.

Munerku 5—2—1, 6—2—5, 6—2—10, 2—2—20 mo T OCT 20292.

unusaps 1—5, 1——10 1—25 1—50 mo I'OCT 1770.

OuapTp 6yMaxXHHit (Kearas JIeHTa). :

Kucaora asornas no F'OCT 4461, pas6asiennas 1:1.

Kucnora consinas nmo 'OCT 3118, pasGapnennas l:1, u pacteop
0,05 Monb/am3.

AnoMuHAl rpaHy THPOBAHHBIA 0COBG0H YHUCTOTH.

AmmMonu#t xsopucrut no 'OCT 3773.

Aszor rasoob6paszunit no FOCT 9293.

®opmanun no T'OCT 1625.

Kapamuit mo TOCT 1467.

2.2. MMoaroToBKa K aHaNusy

2.2.1. Ipucorosaenue CTARAAPTHOLX PACTBOPOB

PacrBop A: naBecky Kaamusi Mmaccolt 0,100 r pacTBopsIlOT IpH HAar-
peBauud B 15 cM? a30THOM KHCJIOTH, pasGaBaennod 1:1. PacTBop BH-
napusaioT a0 obbema 2—3 cM3, npuauBaioT 10 cM3 CONSTHOR KHCJOTH
H BHIIApHBAIOT A0 BJaXHHIX conel. BamapuBanue ¢ 5 cM®  cossHoU
KHCJIOTHl [IOBTOPSIOT JBa pa3a. 3aTeM K OCTAaTKy NPHJAHBAIOT 5 cM3 co-
AfHOHA KHC0TH M D0 cM® BOAH, ‘PacTBOPAIOT COJNH NIPH  HArpeBaHHH.
OxJaXKAa0T, NOMEUIAIOT PAcTBOP B MEPHYIO KOJOY  BMECTHMOCTBIO
100 cM? ¥ 1OBOAAT BOAOH MO METKH.

1 cM® pactBopa A colepKHT 1 Mr KagMus.

Pacrsop b: or6upaior 10 cm® pacTBopa A, nomemamoTr B MepHle
K010y BMecTuMocTbio 1000 ¢M3 H 10BOJAAT BOJOH A0 METKH.

1 cM® pacrBopa b coaepxur 0,01 Mr kagmusi. :

Pacrop B: orbupator 10 ¢m3 pacrBopa b u moMemalor B MepHYIO
Koaby BmecTuMocTbio 200 cm®, KOBOAST BOZOM A0 METKH; HCIOJbL3Y-
10T CBEXKENPUrOTOBJAEHHBH PacTBOp.

1 cm3 pacrBopa B comepxur 0,0005 Mr kagmus.

23. IlpoBejenune ananusa ; :

2.3.1. HaBecky Memu maccoi 1,000 r moMemaioT B KOHHYECKYIO
KoJ0y BMeCTHMOCTbIO 250 M3, npunuBaoT 20 cM? a30THOH KHCJOTH,
pa3baBJienHOl 1:1, ¥ pacTBOPSIOT IPH KOMHATHOH TeMmieparype. 3aTeMm
_HarpeBaloT U BHIIaDHBAKOT PacTBOP A0 BJaXHHIX cojell. OcraTok 06-
pabathiBaoT 10 cM® coasfiHOK KHCJAOTH M BRINapuBaloT  jgocyxa. Has
NONHOrO YAAaJeHHS HHTPATHOHOB 0CTaTOK o0OpaGaThIBAlOT ellle TPH
pasa: oauH pas B 2—3 cm® dopmasuna u aa pasa ¢ 10 cM® conmHoOl
KHUCJIOTHL.

K ocrarky npuauBaror 100 cM3 ¢ mMoaspHOH KoHIeHTpauueir 0,05
MOJIb/AM® COJITHOH KHCJIOTH, R0o6aBasiorT 1,5 r xjopuia aMMOHHA H
pacTBOpAIOT coM. B pacTBop BBOAAT 6—8 rpaHyn  MeTadJHYECKOTO
amomunusi (o6muM BecoMm oT 3,5 10 4,0 r) u B Teyenue (60+5) MHH
NPOBOAAT UEMEHTALHMIO MEAY NPH NEPHOAHYCCKOM NepeMelINBaHUH.
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C. 3 TOCT 27981.6—88

Pacrsop, ¢ BolAeqidBINEHCA HA I'paHyJax Meanio, GHIBTPYIOT Yepes
6yMaXHbifi ¢GHUALTP, NMoMmemass (HUALTPAT B CTakKal  BMECTHMOCTBIO
250 cm3.

CreHgH KoJOn 0OMKHIBAIOT 2--3 pa3a HArpeToil A0 KHIEHHsS BOAOH H
5—6 pas 3Toil Ke BOAGH (HALTP, NPHCOEAHHAIOT NPOMBIBHEIE BOAB K
OCHOBHOMY GHJIBTPATY.

O6bennnenynii GuapTpaT ynapusaiot 10 obvema 10 cm?, nomema-
IOT B MEPHYIO KOJ0y BMeCTHMOCTHIO 25 c¢M® ¥ 10BOAST BOAOH AO METKH.

M3 pactBOpa yaansior KHCJAOPOA NMPOAYBaHHEM a30TOM B TeUYEHHE
10—15 MHH H NPOBOAAT noJsAporpadupoBaHNe B HHTEePBaJe NOTEHUHA-
JgoB ot MuHyc 0,5 no MuHyc 0,9 B no OTHOLIEHHIO K NOHHOH PTYTH.

2.3.2. Onpenensiior ko3adphuurenT nepecuera MmerogoM  A00aBOK.
Has atoro 1 cM3 crannaprroro pacreBopa B nomemalor B xonby ¢ Ha-
BECKOIt, MeiH H RaJjlee NMPOROJKAIOT aHAJNH3, KaK onHcaHo B 1. 2.3.1.

Koaddunnenr nepecyera K BoIUHCASIOT N0 PopMmyae
K :_.’?.1_652_ , S
rae H, — BblcOTa CyMMapHOro MHKAa, COOTBETCTBYIOIIAA -CYyMMe BBHICOT

MHKOB TOJMSIPOrpaMMbl KaJAMHsI B dHAJH3HPYyeMOM pacTBope
H 106aBKHM KaiMMs B 9TOT pacTBOP, MM;

H; — BbicoTa NHKa KaAMH$ B aHAJIM3HPYEMOM PacTBOPE, MM;

C — MaccoBas KOHUEHTpalHs KaAMHS, BBEJEHHOTO B PacTBOP

npo6ul B BuAe Ro6aBKH, Mr/cm3.

24. O6pa6oTKa pe3syabLTaroB

2.4.1. MaccoByio n0oa10 Kaamus (X) B NpOLEHTaX BLIYHCISIOT NO
thopmyae
 HV
T Km- 104

rae V — BMECTHMOCTb MepHO# Koabul, cM?;
K — xoadounuentr nepecuera;
m — Macca HaBeCKH MEeNH, T;
H, — BhicoTa nMKa KaaMHs B PacTBOpPe aHaJH3upyeMOH HpOOHI,
MM.

2.4.2. AGconOTHBe NONYCKAEMbie DACXOXK/AEHUs Pe3y/abTaTOB ABYX
napajjenbHbX ONpPeAeNeHNH NPH JOBEepATENbHOU BeposiTHOCTH P=0,95
(d, — nokasartesb CXONHMOCTH) M De3yJbTAaTOB aHaJH32a OJHOH H TOH
JKe npobbl, HOJNYYCHHBIX B ABYX Ja0opaTopHsAXx, a Takke B OJHOH Ja-
6opaTopuH, HO B PasJHYHBIX yciaoBHAX (D — mokasateab BOCHPOH3BO-
JMMOCTH), HE JOJ/IKHBI NPEBBIIATh 3HAYEHHH, NMpuUBeAeHHbIX B Taba. 1.

2.4.3. KoHTpO/b NPaBHJIBHOCTH PE3yAbTATOB AHAJN32 OCYILECTBAS-
0P ¢ HOMOULbIO CTaHA2apPTHHX 0OpasloB cocTaBa MeJH.

Peayabrarel aHanusa npol NpPH3HAIOTCA NPABHJLHHIMH, €CJIH BOC-
NpOH3BEeleHHAsA MaccoBaf NOJA KOMIOHEHTA B CTaHAAPTHOM obpasue
OTJIHYAETCH OT ATTECTOBAHHOH XapakTepHCTHKH He 6osee ueM Ha 3Ha-
yenne 0,71 D, xoropoe npuseneso 8 raba. 1.
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rOCT 27981.6—88 C. 4

Tab6auigal

ABCONMIOTHHE JOTYCKaeMbie Pacxoxpenns, %,
pe3yAbTaToB

Maccosas foqs KagMHs, %
napaJjjie/IbHEX Onpe-

ananusos D
neneauit d n

Ot 0,00005 o 0,00015 BxuO4. 0,00003 0,00004

2.4.4. onyckaercss KOHTPOJb IPABHIBHOCTH Pe3y/abTaTOB aHasaH3a
NPOBOAUTL METOAOM J0GaBok. Maccy no6aBkd (06beM CTaHAAPTHOTO
pacTsopa) BHIOHPAIOT TAKHM 06pa3oM, YTOOH AHANUTHYECKHH CHIHAJ
ONpEefEeNsieMOr0 KOMIOHEHTA yBeJHuHJcsd B 2—3 pasa IO CPaBHEHHIO
¢ JaHHBIM aHAJIMTHYECKHM CHIHAJIOM B OTCYTCTBHH N00aBKH.

‘PesynpTaThi aHA/MH3a NPO6 CYMTAIOTCS NPABH/IBHEIMH, €C/M HaHJeH-
Hasi BeJHYHHa N0GABKH OTJHYAETCsl OT BBEJEHHOH ee BeJHYHHH! He Go-

nee uem Ha 0,71 D? +D2, rae Dy u D; — nomyckaeMoe pacxoxie-
HHe JABYX Pe3y/bTaTOB aHA/JH3a AJs MPOGH H MPOGH ¢ A06aBKOM.

3. METO[, ONMPEJAEJIEHHS CYPbMbl

MeToJ OCHOBAH HA JIEKTPOXHMHUECKOM BOCCT2HOBJEHHH HOHOB
CypbMH Ha doune 6 M cossiHo#t KHcaoTH, copepxamei 0,19 M Harpus
thocopHOBATHCTOKHUCIIOTO.

[loTeHiuan NHKa CypbMbl N0 OTHOUIEHHIO K JOHHOH PTYTH MHHYC
0,15 B. :

Otjaenenre cypbMBl OT MeIIAIOUIHX NPUMECeH NMPOBOASAT COOCaXKAE-
HHEM ee Ha THAPOKCHJE ¥XKeJjesa.

3.1.. Annaparypa, peaKTHBH, PacTBODH

[oasporpad Tuna I1Y-1 (mepeMeHHO-TOKOBBI PeXHM) HJIH aHAJO-
THYHOTO THIA. '

Bechl ana/JHTHYeCKHE JabopaTopHble 2-ro Kilacca TOYHOCTH Ji06oro
THIA. »

Akcukatop no 'OCT 25336.

Crakannl B-1—250 TC mo I'OCT 25336 uau H-1—250 TXC mo
FOCT 25336.

Koa6sl MepHble 2—25—2, 2—50—2, 2—100—2, 2—200—2. 2—
—1000—2, 1—1000—2, 1—200—2 no I'OCT 1770.

Lunuaaps 1—10, 3—25, 3—250 mo T'OCT 1770.

Munerky 4—2—1, 4—2—-2, 5—2—5 no 'OCT 20292.

Guaptp GyMaxkHBH cpejHeil IVIOTHOCTH (XKenTas JeHTa) ¢ QHIbT-
po6GyMazkHOH MaccoH.

Yamxku ¢papdopossie no I'OCT 9147. :

Kucnora asorsas no TOCT 4461, pas6asaennas 1:1.

Kucsiora cepnas no FOCT 4204, pas6apiennas 1:1 u 1:5.
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C. 5 TOCT 27981.6—88

Kucnora coasunas no F'OCT 3118, pasBasnernnan 1:1.

Ammuax soasnit mo 'OCT 3760, paz6asaensniii  1:1, 2 %-ubift
DacTBOp. ‘

Kpacupl )ene3oaMMonuiinsie pactBop 43 r/am?: 8,6 r xenesoammo-
HUHHBIX KBacuoB pactsopsiior B 150 cM® Boaw, cojepxamed 20 cm?
CEePHOR KHCJOTH, MOMEMA0T B MEPHYIO K016y BMecTHMocThio 200 cm®
¥ JOBOASAT BOAOH L0 METKH.

1 ¢M® pacTBOpa COAEPKHT O MT Kejesa.

Tuapasuu cepuokucaniit no F'OCT 5841, nepexpHcTaaJIH3HPOBAH-
ubi; pactsop 50 r/am3: K 70 r ruapasuna npuausaior 200 cm® BOAH,
HarpeToll A0 KHIEHMsl, H NEepeMelIHBaloT A0 pacTBopenus coau. Pact-
BOp YNapuBaloT, He HOBOAS NO KHIEHHs, A0 00pa30oBaHUs KPHCTAJJH-
yeckofi naenxy., OxJaXkpaoT HPH KOMHATHOH TeMIileparype, PacTBOp
Haji KpHCTaAJaMK CJAHBAIOT, @ NMOAYYEHHYIO coab cywat B papdoposoit
Halllke B 3KCHKATOpE.

Asor rasoco6pasuntit o FOCT 9293.

Ammonnit xnopucreiii no FOCT 3773, pacrsop 20 r/am>.

Hartpn#i docdhopHoBatHeTokueabd (runodochur nartpusi) no F'OCT
200.

Cypsma no I'OCT 1089.

32, IloaroTroBka K aHamxusy

IlpuroroBaenye cTavAaPTHEIX PACTBOPOB

Pacteop A: HaBecKy TOHKopacTepToH cypbMbl Maccoft 0,100 r mo-
MemamwT B crakas (uau konby) BMmecTuMocThio 200—300 cm3, npuau-
BaloT 20 cM® cepHO# KHCJOTHI M PACTBOPAIOT NPH CHJAbBHOM Harpesa-
HuH. 3arteMm oxaaxnaior, pobasiasaor 150—200 c¢cM® RBoaH, nepeMellin-
BAICT N BHOBb oxJampawr. [Ipunupator 80 cM? cepHoit KHCIOTH, OX-
JaXXA2l0T M IOMemaloT PacTBOP B MEPHYK K040y  BMECTHMOCTBIY
1000 ¢m? u noBoasit BOAOH IO METKH,

1 cm® pacreopa A couepxur 0,1 Mr cypbMBHI.

PactBop B: or6uparot nunerxoii 5 c¢m?® pactBopa A, noMmewiamoT B
MepHYI0 Koa0y BMecTuMocTbio 50 cm®, npuausaoor 10 cm® cepHolt KuHe-
JA0TH, pasz6aBneHHoi 1:1, H NOBOAST BOAOH 1O METKH.

1 cM?® pactBopa B cozepxur 0,01 mMr cypbMuL.

Pacrsop B: or6upaior nunerkofi 1 cM® pacrBopa A, nomemawor B
MepHyio k0a10y BMectuMmocTsio 100 cM?, nprausaor 10 cm3® cepnoft xu-
ca0Th, pazbasiennoil 1:1, AoBoAAT BOJAOH 10 METKH: PAcTBOP IOTOBAT
B [eHb NPOBEJEHHS aHaJau3a. .

I cm® pactBopa B cozepaxur 0,001 mMr cyppMBL

33. Ilpopenenue anaausza

3.3.1. Ha crakanax, B KoTopEX GyAyT IPOBOIUTb aHAIH3 MeldH, Ha-
HOCAT cTekgorpadurom MerkH, coorsercrBylourne 50, 100 n 150 cm.

3.3.2. Hasecky menu maccoit 2,000 r nomemiawr B cTakaH BMECTH-
Moctwio 250 cm®, mpuausalor 20 cm3 a30THOI KHMCJOTH, pazbaBaeHHOH
1:1, n ocraBnsrorT 6€3 HarpeBaHHA RO NpekpaileHHs OypHOH peakuHH
BLIAGIEHHST OKCHAOB a30Ta. 3aTeM PAcTBOP HarpeBaloT H BHIIADHBAIOT
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A0 BaaxXHHIX cojedl. K ocrarky npusnusaior 30 cM? consHolf Kucaor
BoaH fo o6bema 100 cm® u HarpeBaloT 1o pacrBopeHHs coJuedt. Fopo-
JAAT 10 KUNEHHSA, CHHMAIOT ¢ IVIHTHl H CPa3y BBOASAT HPH IepeMeluBa-
Hud 13—15 cm3 pacTBopa ruzpasHHa, OCTaBAsAIOT (€3 HarpeBaHHs Ha
1015 muH, npu 3T0M 2—3 pasa nepeMeLIHBAIOT.

K nosryyennomy pactBopy NpHIHBAIOT BOoAH A0 o6bema 100 cm?,
BBoAAT 1 cM3 pacTBopa Kene30aMMOHMHHBIX KBAcCLUOB M OCAXKAAOT
CypbMy Ha THAPOKCHIE XeJjie3a aMMHaKoM, pasbaBieHHHM 1:1, 10 no-
SIBJIEHH YCTOHYHBOW CHHEH OKPAackHM pacTBopa K eille A06aBJIAT -
5 cm3. ’

Hawr ocagky ckoarynupoBaTbcsa B TeueHue 20-—25 MHH H 3aTem
QUIBTPYIOT HAa (HABTD <«XKeJsTast JEHTa», B KOHYC KOTOPOTLO BJIOXKEHO
HeMHoro ¢uabTpobymaxHoit Maccl. Ocajok Ha (QHAbTPE H CTaKaH
NpPOMBIBaIOT 5—6 pa3 Harperol A0 KHIEHHS BOJOH, coaepxkamei 2 %
XJIOPHCTOro aMMOHuS H 2 Y aMMHaka.

3areM ocajoK pacTBOPAOT Ha ¢uisTpe 20 cM3 ropsueli coafHOM
KHCJIOTH, pasbaBienHofi 1:1, npoMbiBalor 3—4 pasa ropsiyell BOAOH,
coOHpass GpuibTpaT B CTaKaH, B KOTOPOM IPOBOAHJIH OCAXKAEHHE THAPO-
'Keuaa xeqesa. O6muil o6beM pacTBopa H0MKeH ObiTh 50 cm3.

Ionyyenubiii pacTBOp HarpeBalOT A0 KHIEHHs, CHHUMAKOT C IJHTH
H Cpasy BBOAAT NpH NepeMelIHBaHHM 2 cM? pacTBOpa THApasHHa, Oc-
TaBJAIOT cToATb Ha 10—15 MuH. 3aTeM NpHAHBAIOT BOAH J0 O06beMa
100 cm3, BBOAAT 0,2 cM? JKe/1€30aMMOHMHHBIX KBACLOB, ME€PeMELiHBAIOT
H NOBTOPSAIOT OcCaXKAECHUE I'HIPOKCHAOB aMMHAaKOM, pa3GasieHHuM 1:1.
Hanee puabTPYIOT, IPOMBIBAIOT 0CAAO0K, KAK YKA3aHO BHIIIE.

Ocanok pacrBopsiior Ha ¢uabTpe B 20 cM3 ropsueli cepHOH KHCJIO-
Thl, pa3baByeHHOR 1:5, mpombiBaoT GUALTP 2—3 pasa ropsiueit BOAOH,
cobupas puabTpaT B CTAaKaH, B KOTOPOM IDOBOAHIH ocaxiaende. [Ipu-
JMBAIOT 5 cM® cepHOH KHCJOTH, pa3GasieHHoH 1:1, H  BbIapuBaiOT
pacTBOp Ao MosiBjieHHs Ge/BIX MapoB, fo6aBasaT 5—6 Kaneab asoTHOH
KHCJOTH H CHOBA BbiHapuBaloT A0 Gesbix napoB. CHOBa 0XJa)KaalorT,
CMBIBAIOT CTEHKH CTaKaHa BOJOH M BHINAPHBAIOT A0 HOSIBJIEHHS OeJbX
IIapOB: ONEpalHIO IOBTOPSIOT.

PactBop BhIMapuBaOT A0 BAAXKHHX coseil, npuausaoT 20 cm3? co-
JISTHOH KHCJIOTHL, pasbasaenHoii 1:1, no6aBasiior 0,4—0,5 r runodocu-
Ta HaTPHsl, PACTBOP KHNATAT 1—2 MHuH, 0X/1aXKAAIOT, IOMELIAIOT B Mep-
HYI0 KO0y BMECTHMOCTBIO 25 ¢M? H JOBOJST L0 METKH COJISTHOH KHCJO-
TOH, pazbaBaennoit 1:1.

W3 pacrsopa yaanswoT KHCIOPOA, MPOAYBasi a3oT B TeueHue 5—10
MHH, U NOJsIpOrpaupyoT B HHTepBaJe NOTeHUHaJ OB oT Muuyc 0,08 no
muHyc 0,20 B 1o oTHOLIEHHIO K JOHHOH PTYTH.

3.3.3. Onpeaensitor ko3dpduuuent nepecuera K Metoaom n06aBoK.
Ilns 310r0 a/MKBOTHYIO YacTh CTAHAAPTHOrO pacteopa B uam b mowme-
1al0T B CTAaKaH C HaBECKOH MeAM H JaJjee NOCTYHAIOT, KaK yKa3aHo
B 1. 3.3.2
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K_____ HCHC Hﬂ ,
rae H., — BHCOTa IHKa, COOTBETCTBYIOLlAst CyMMe BBLICOT NMKOB NOJSA-
pOTpPaMMH CypbMbHl B aHaJU3HPYEMOM pacTope HpoGhl H
J06aBKH CYPbMBL B 3TOT PacTBOP, MM; ,
H, — BricoTa MHKa NOJSPOrpaMMbl CyPbMbl, IONYYeHHAS A pac-
TBOpa NpoOH, MM;
C — MaccoBasi KOHIEHTPAIHs CypbMbl, BBeIE€HHOH B pacTBOp
npo6n B BHAE H06aBKH, MIr/aM3. :
34. O6pa6oTka pe3yabTaTOBRB
3.4.1. MaccoByo jm0Ji0 cypbMbl (X) B NpolleHTax BHIYHCIAIOT IO
dbopmyane ' .
Hy-V
K-m-1¢8 7

rge V — BMECTHMOCTb MepPHOH KOJOH, cM3;
K — xo3dpduunent nepecuera;
m — Macca HaBeCKH Meay, .

3.4.2. A6conioTHEEe ACHYCKaeMhle PACXOXKAEHHS pe3yJbTaTeB IABYX
napaj/ie/bHBIX ONpeNEJEHHE NPU aHAJH3e NMPOOH NPH AOBEPHTEbHOH
BeposaTHocTH P=0,95 (d, — TNoKasaTe/b CXOLHMOCTH) H Pe3YJIbTATOB
aHaJH3a OAHON M TOi XKe NpoGH, MOJYYEHHHX B ABYX Ja00paTopHsXx,
a TakxXe B OLHOH JaGopaTOPHH, HO B PasJHYHHX ycaoBuax (D— mo-
Ka3aTeJb BOCIIPOM3BOJAMMOCTH), He NOJKHBH NPeBHIIATL  3HAYEHHH,
npHBeJeHHEIX B TabJ. 2.

X:

Tabauna 2

A6coN-oTHBE AOMYCKaeMble pacxoxjeHus, %,

Pe3yALTATOB
MaccoBas mona cypeMsl, %
napainenbHbix onpe-
nenensh d, auanusos D
Or 0,00006 no 0,0015 BKJIOY. ) 0,00006 0,00006 —

3.4.3. KoHTpo/b NPaBHIBHOCTH Pe3y/IbTaTOB aHajW3a NPOBOAAT B
COOTBETCTBHH ¢ 1. 2.4.3, 2.4.4.

4, METOJ1b! ONTPEJEJIEHUSA TEJJIYPA

41. Ha ¢doHe HOAHCTOTrO KaJdHA .

MeTon ocHoBaH Ha ToJjisiporpadHMpoBaHHH PacTBODPA, COAEPKAIILETO
TeAnyp, Ha (oHe HOAUCTOBOLOPOAHONH KHCJOTH B HHTEPBaJe NOTEHIHA-
Jos ot munyc 0,38 no muayc 0,60 B. E

4.1.1. Annaparypa, peaxrusgst, pacTeopsl

Moasiporpad tuna IMI1T-1 nau ITY-1.
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Becnl naGopaTopHbre aHaJHTHYecKue Joboro THma  2-ro Kjaacca
TOYHOCTH. :

Crakausl B-1—250 TC mo IT'OCT 25336.

Koa6ur Mepube 2—50—2, 2—100—2, 2—500—2 no I'OCT 1770.

[Munerkun 2—2—5, 2—2—10, 5—2—2 no 'OCT 20292.

Kucnora asotnas no 'OCT 4461, pas6asaennas 1:1.

Kucnora consuas no 'OCT 3118,

Kucnora cepuas no TOCT 4204, pa36aBneHHaﬂ 1:3.

Cwmech KHCJIOT a30THOH  consiHOH B cooTHowieHHH 1:3 (cBexenpu-
TOTOBJIEHHAS ) .

Kauawuii #iopucreiit mo T'OCT 4232, pactBop 2 Moan/ams.

Ammuak Bogublii no 'OCT 3760, pacteop 5:95.

XKeaeszo (I11) cepnokucnoe 9-sognoe mo I'OCT 9485, pacteop
1 r/am3.

Azor razoobpasusiii no FOCT 9293,

Apron mo ['OCT 10157.

Tennyp Boicokoll YHCTOTHI MO HOPMATHBHO-TEXHHYECKOH *IOKYMEH-
TAlHH. )

4.1.2. llodzoTo8KA K anaru3y

4.1.2.1. llpueorosrenue cmnaapmbtx pacrsopos

Pacmop A: nasecky teaaypa maccoit 0,100 r pachopmor B 5 cM?
a30THOH KHCJAOTH, pasbaBjeHHo#l 1:1, BeilapuBalOT pacTBOp ACCYyXa,
He npokanuBad. K ocratky npuiusaior 20 cM® coJsiHOH KHCJAOTH, NO-
MEIaoT pacTBOp B MEPHYIO Konﬁy BMectuMocTbio 100 c¢M3® H p0BOAAT
BOJO#l 10 METKH.

1 cM® pacrBopa A cozepXHT 1 Mr Teqaypa. .

PaCTBop B: or6upawor 5 cm? pacTBopa A, MoMelanT - B MEpPHYIO
Kos0y BMecTHMOCTBIO 500 cM®, npuauBawT 5 M. constHoit KHCJIOTH H
JOBOJAAT BOJOH JO METKH,

1 ¢M3 pacteopa B comepxur 0,01 mMr Teanypa.

Pacreop B: or6uparwr 10 o’ pactBopa b, moMemamoT B MepHYIO
K046y BMectuMocThio 100 ¢M® u ROBOAAT BOJOH [0 METKH.

I cm® pactsopa B comepxur 0,001 mr remtypa.

4.1.2.2. IIpueoTosaenue pacTsopos CpasHerus

JJis1 IpHroTOBJNIEHHST PAacTBOPOB CPaBHEHHS B Psii CTaKaHOB BMeC-
taMocThio D0 cm? momemiaror 0,0; 2,0; 5,0; 10 cm? crangapTHOro pacrt-
Bopa B, nobasdior nmo 0,2 cM3 cepHOi KHCJIOTH U BHIIAPHBAIOT O IO-
SIBJEHHS TYCTHIX OeJibIX NapoB CepHOf KHCJAOTH. BHnapuBanue ¢
0,2 cM3 cepHOH KHCJOTH NPOBOAAT TPH pasa. OxJaxAalT, NPUIHBA-
1oT 6 ¢M® pactBOopa Bopucroro Kaaua u 20—30 cM? BOAH, NMepeMernu-
BAlOT, NMOMEINAIOT B MepHyK K0J0y BMecTHMOCTbIO 50 cM® W JAOBOAAT
BOJOH IO MeTKH. PacTBOpPH! ycTOHUUBH B TeyeHHe 4—6 u.

4.1.3. IIposedenue anarusa

Hagecky mean maccoit 1,000 r noMewiaioT B cTakaH BMECTHMOCTHIO
100 c™3, npuauBator 10—15 ¢M3 a30THO#H KHCJIOTH, pa3GasiexHol 1:1,
H HarpeBalT JO pacTBopeHHs HaBeckH. OxjaxkjpawoTr, NpHOaBIAIOT

127



C. 9 TOCT 27981.6—88

2 cM® pacTBOpa CEPHOKHCJOTO Keje3a, pa3baBaaloT BoAoH 10 o0bema
50 cM3, HedTpanu3yloT aMMHaKOM [0 Hauaja BHIIAJAeHUs THAPOKCHIAA
>kenesa u eme 5 ¢M? B u3buiTke. Harpesalor pacTBop B TeyeHHe 5—
—7 MuH, 3aTeM GUIBTPYIOT yepe3 GUIALTP cpeaHed naoTHOCTH, [TpoMbl-
BaloT QUJABLTP ¢ 0cafKoM 3—>5. pa3 aMMHaKoM, pasbaBienRHnM 5:95, u
3ateM 3—4 pasa ropsiiefl BOJOH.

CMBIBAIOT BOAOK 0CaA0K ¢ QHALTPA B CTakaH, B KOTOPOM IIPOBOAH-
JH OcaxKJeHHWe, NPHINBAIOT O cM® COMAHON KHCJIOTBI M HarpesarwT A0
pacTBopeHusi. B pacTBope BHOBb OCa:KAAWOT FHAPOKCHA XKesre3a aMMH-
aKoM M (UABTPYIOT 0CAJOK Ha TOT Ke ¢GuabTp. ITpomuiBaloT GUALTP
5—8 pas ropsiueit Bomoit. PactBopsiior ocanok Ha ¢uabTpe B 10—
—15 ¢M3 cMecH KHCJOT U NMPOMBIBAIOT GUABTp 5—6 pas ropsuedl Bo-
AoH.

duabTpar ynapusawt ao obwema 10—15 cm?, nobaBaswor 0,2 cmd
CepHOl KHUCJIOTH H BBITAPHBAIOT A0 NOSBJAEHHA TYyCTHX OeabiX Mapos.
Bunapusanue ¢ 0,2 cm? cepHo#l KHCJOTH NpoBoAsT TpH pasa. Ilocae
OXJaXAeHHs NpHAHBalOT 6 cM® pacTBopa HomHcroro Kaaua u 10—
—20 cM® BOAB, NEepEeMENINBAIOT, NOMEILAT B MEePHYIO kKoaby BMeCTHU-
MocTeio 50 ¢M® B AOBOAAT BOJOH NO METKH.

PacTBop NepeHOCST B 3JEKTPOJAH3EDP, 0CBOOOXK AT OT KMCAOPOAA
NPOAYBAHHEM a30TOM HWJIH aprofoM. IloasporpadupyioT B HHTEpBaje
‘norennyanos ot muayc 0,38 no munyc 0,60 B ognoBpemenno ¢ pacTso-
pPaMHu CPaBHEHHS H PACTBOPOM KOHTPOJBHOTO OMKITA,

4.1.4. O6paGorka pesyasvraros

4.1.4.1. Maccosyo notqio reanypa (X) B HPOLEHTAX BLIYHCAAKT MO

Gopmyae

HV

X= gmwror

rae H — BricOTA NHKA aHAJH3UPYEMOro pacTsopa ¢ y4eToOM KOHTDOJb-
HOT'O OIIbITa, MM;

V — BMecTHMOCTh MepHOH KoaOH, cMP;

K — cpennee 3HaueHHe OTHOLIEHHST BEICOT BOJIH, NOJYYEHHBIX 11PH
noJiiporpapHpoBaHHM PACTBOPOB CPABHEHHA Teaaypa K
KOHIEHTPALUHUAM 3THX PacTBOPoOB, MM-cM®*/Mr (cM. 0. 3.3.3.).

4.1.4.2. AbcontoTHEle JONYCKaeMbie pacxoX/JeHus: pe3yabTaToB ABYX
napaJjijieNbHbIX ONpe/eJeHul NMpH aHajH3e NPOOLI NP A0BEPHTEAbHOR
BeposiTHocTd P=0,95 (d, — moxasaTenb CXOZHMOCTH) H Pe3yJabTaToB
aHaJd3a ONHON M TOH Ke NMPOOH], NMOJYYEHHBIX B PasHbIX JabopaTopu-
AX, a TakXkKe B OAHOH JabOPAaTOPHH, HO B Pa3JHYHBX ycaoBHsax (D —
_7I0KasaTesib BOCHPOHW3BOAMMOCTH), He JOJIKHBI NPEBHIIATh 3HAUECHHH,
NpUBEAEHHHX B Tabu. 3.

4.1.43. KoHTposb TpaBUABHOCTH Pe3ysbTAaTOB aHAJH3a TPOBOIAAT
B COOTBETCTBHH ¢ 1. 2.4.3, 2.4.4.
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Ta6auuna 3
AGCONIOTHEIE IONYyCKAEMble pach)KAeHHﬂ %,
pe3yabpTaToB
Maccopas pons teanypa, %
napaJiieNipHHX onpe- i
xenentit d, aHanugon D
Or 0,00003 zo 0,00010 sxuou. 0,00002 0,00003
Cs. 0,0001 mo 0,0002 » 0,00004 0,00005 .
Cs. 0,0002 » 0,0005 » 0,0001 0,0002
» 0,0005 » 00,0010 » 0,0002 0,0003
» 0,01010 » 0,0020 » 0,0003 0,0004

42. Ha done dochopHO#l KHCAOTH

Meton ocHOBaH Ha nossiporpadupoBaHHKE PaCTBOPA, CONEPKALIETO
TeJnyp, Ha (oHe ¢ochOpPHOH KHCJIOTHL B HHTEPBAJIE MOTEHUHAJNOB OT
munyc 0,6 no munyc 1,5 B nocne npeapapuTe/bHOTO BHIAENEHHS TENNY-
‘Pa Ha THAPOKCHAE XKeJie3a.

4.2.1. Annaparypa, peaxrusel, pacraopot

Ilonsiporpad tuma IIIIT-1 uau I1Y-1 (mepeMeHHoO-TOKOBHIH  pe-
JKHM), ‘

Craxan H-1—100 TC no 'OCT 25336.

Kon6u wmepuse 1-—50—2, 2—100—2, 2—500—2 no T'OCT 1770.

ITunerkn 3—2-—5, 3—2—10 no TOCT 20292.

Haaunpp 1—10, 3—25 mo 'OCT 1770.

Kucnora asoruas no 'OCT 4461, pasGapnennas 1:1.

Kucaora cepuas no T'OCT 4204, pasbasaennas 1:3.

Kuciora consnas no TOCT 3118 u pasbaBiensas 1:1.

Kucnora opm(poctbopnaﬁ no 'OCT 6552, pas6abaennas 1: 3.

Amwmuax poguntit no FOCT 3760 u pacteop 5:95. ‘

Keneso (III) cepHokHcioe 9-BoAHOE 1O FOCT 9485,  pacrsop .
1 r/am3, ;

Aszor no F'OCT 9293.

Aprou no TOCT 10157. :

Teanyp BBHICOKOH YHCTOTH IO HOPMATHBHO-TEXHHYECKOH AOKyMeH-
TallHH.

4.2.2. IlodeoTo8Ka K aHaAU3Y

4.2.2.1. IIpuzorosrenue craudapmbuc pacrsopos

PaCTBop A: naBecky teanaypa maccoit 0,100 r pacrBopsiiorT B 5 cM>
430THOM KHCJOTH, pa36aBseHHOH 1:1, BHIApHUBAIOT pacTBOp AOCYXa,
He npokanuBas. K ocratky npuausamor 20 cM? cONAHOH KHCJIOTH, IO-
MeIaioT pacTBop B MEPHYIO Kon0y BMecTHMocThio 100 cM3 u posoasitT
O METKH BOJOH.

1 ecm? pacrBopa A comepxHT. 1 Mr Teaaypa.

Pacreop B: b ¢M3 pactRopa A moMeLaioT B MepHYIO Koy BMec-
TUMOcTbIO 500 cM3, mpunnBaoT 5 cM® CONAHOH KHCIOTH, LOBOAAT BO-
JOH 10 METKH.
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I' cm® pacrBopa b cozepxur 0,01 Mr rennypa.

Pacteop B: 10 cm® pacrBopa B nomeiiaior B MepHyio  KoJily
Bmectumoctbio 100 cM3 1 nOBOAST BOZOR KO METKH.

1 ¢m® pacrsopa B cozepxur 0,001 Mr renaypa.

4.2.2.2. IIpueoTosaeniie pacTeopos CpPOsHeHUs

B Mmepubie kon6pt BMectuMoctbio 50 cMm?® momeinator 1,0; 2,5; 5,0;
10,0 crannaprHoro pacrsopa B u 2,5; 5,0; 10,0 ¢cm? crangaprsoro pac-
tBopa B, uto cootrsercreyer  0,0010; 0,0025; 0,0050; 0,0100;
0,0250; 0,0500 u 0,1000 mMr Teanypa. Bo Bce KonOnl NpHAHBAIOT IO
25 cM? oprodoctopHoit KHCIOTH, pa3basiaeHRoH 1:3, H JOBOAAT BOLOH
O METKH.

4.2.3. llpogedenue anaausa

Hasecky menu macco#i 0,50—5,0 r momelialor B cTakKaH BMeCTH-
MocThio 250 cM®, npunusaior 10—30 cM® a30THON KUCAOTH, pa3baBiaeH-
Hoi 1:1, ¥ HarpesaT [0 pacTtBopeHusi, PacTBOp OXMAXKNANT U HPH-
GaBasiior 1—2 ¢M® pacTBOpa CEPHOKHCJOrO Xenesa, pa3baBlsiiOT BO-
goit no 50 cMm?, HefiTpa H3YIOT aMMHAKOM [0 Hadajna BhIAJAeHHS THA-
pOoKcHAa Kejie3a H NpuaMBaloT H3ObiToK ammuaka 5 cm®. Harpesalor
pactBop B Tedende 5—7 MuH, nocie dero oThuabTpoBeiBaoT. Ocamok
NPOMBIBAIOT aMMMAaKOM, pasbabienHniM 5:95, 3ateM pacTBOPAIOT HA
(GHIBTPE B ropsiyeit consuoit kuciore, pazGasaeuroit 1:1, cobupas pac-
TBOD B CTaKaH, B KOTOPOM IPOBOAHJIM ocaxienne. [I0BTOPSIOT ocax-
JleHUe THAPOKCHAA Kesje3a aMMHAaKoM, (QHIABTPYIOT, NPOMBIBAIOT TO-
pAYNM aMMHakoM, pa3faBieHHbIM 5:95.

Ocanok ra ¢uasTpe pactBopsitor B 20 cM® ceprHONl KHCJIOTH, pas-
GaBjennHoit 1:3, NpUJHBAIOT K PACTBOPY MepHHIM nuiaunipom 10 cm?
a30THOH KHCJOTH M BHNapuBawT aocyxa. Ocalok pacTBOpAIOT NPH
HarpesaHuun B 5—25 cm3 oprodocthopHoii KHcaoTH, — pa3baBiaeHHOR
1:3, nepeHocsT pacTBOp B MepHyio Koaby BmectumocTbhio 10—50 cm?®
M JOBOAST BOJAOH A0 METKH.

PacTBop nepeHocsaT B 3JeKTPOJiH3Ep, OCBOOOMIAIOT OT KHCIOPOAA
C NOMOULbIO a20Ta, aproHa wiu Apyroro uHepTHoro rasa. ITocae atoro
nonsiporpadgupyior B HHTEpBaJe noTeHuuanos ot muuyc 0,6 mo 1,5 B
1O OTHOWEHMIO K AoHHOH PTYTH (Enua=—1,1 B).

OauoBpeMeHHO NPOBOAAT MOJApPOrpadHpPOBAHHE PACTBOPOB CPAaB-
HeHHs.

4.2.4. O6paboTKa peayabTaTos

4.24.1. MaccoByio ponio teanypa (X) B NpOUEHTaX  BHIYHCAHIOT
no popmyne

H-V
X=gomor

rae H — BBlCOTA NMUKA AHAJU3HPYEMOro PAacTBOPa 3a BHIYETOM BBICOTHI
IIHKAa KOHTPOJIBHOTO OlbITA, MM;
YV — BMecTHMOCTb MepHOH KoJIOH, cM3;
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K — cpennee sHaueHHe OTHOIIEHHs BHICOT BOJIH, MOJYYEHHBIX MPH
NoJISIpOrpagMpoOBaHUM PAacTBOPOB CPaBHEHHs Teanypa, K
MacCOBHIM KOHIIEHTPAIMAM 3THX DacTBOPOB, = MM-CM®/MT.
(n. 3.3.3);
m — Macca HaBeCKH Mej, I. :
4.2.4.2. AGcomOTHHE AONYCKAEMble PACXOXKAEHHS Pe3yJabTaTOB Ia-
panyieNbHBX ONpeiesaeHni d, W pe3yabTaToB aHaJH3a OJHOH H TOH XKe
npo6u D npuBefiens B Taba. 3.

4.2.4.3. KoHTposb NpaBH/IBHOCTH Pe3y/IbTAaTOB aHANH3a MPOBOAST B
COOTBETCTBHH c . 2.4.3, 2.4.4.

~
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HH¢OPMA[[HOHHI)IE JAHHDBIE

1. PA3PABOTAH U BHECEH Mmmcrepcnsom IBETHOH MeTanaayp-
run CCCP

HUCIIOJTHHUTEJN H:

B. M. Poros, 3. H. lapsanos, U. U, JMeGens, B. 1. Kpacnonocon,
JI. H. Bacuasesa, H. H. Moaocrsosa, B. H. 3wsun, 3. II. dyro-
Ba, A. K. Oneckuna

2. YTBEP)KIIEH U BBEAEH B HEACTBHE Nocranosaenuem lo-
- cyaapcrsenHoro komurera CCCP no cranpapram ot 22.12.88 M 4443 -

3. Cpox nepso#t npoBepxu — 1994 r.
IlepuognunocTh mMpoBepku — 5 Jer

4. BBEAEH BINEPBbIE

5. CCblIJIOYHBIE HOPMATHUBHO-TEXHHUYECKME JOKYMEH-
ThI:

O6osnagenne HT ]I, Ob6osnayenne HT], h
Ha KOTOpHI Jana Homep nynkTa Ha KOTOpHIt AaHa Homep nynkra
CChiJIKa . CChiJIKa

T'OCT 200—76 3.1 I'OCT 5841—74 3.1

I'OCT 1089—82 3.1 I'OCT 6552—80 4.2.1

I'OCT 1467—77 2.1 I'OCT 9i47—80 3.1

I'OCT 1625—75 2.1 I'OCT 9293—74 2.1, 3.1, 4.1.1, 421

T'OCT 1770—-74 2.1, 3.1, 4.1.1, TI'OCT 9485—74 41.1, 4211
4.2.1 I'OCT 10157—79 4.1.1, 4.2.1

I'OCT 311877 2.1, 3.1, 4.1.1, [OCT 20292—74 2.1, 3.1, 4.1.1, 42.1
42.1 IF'OCT 22159-—-76 3.1

I'OCT 3760—79 3.1, 4.1.1, 421 T'OCT 25336—82 2.1, 31, 4.1.1,

I'OCT 3773—-72 21, 3.1 42.1

T'OCT 4204—77 3.1, 4.1.1, 4.2.1 I'OCT 27981.0—88 | Pasn. 1

TOCT 4232—74 4.1.1

TOCT 4461-—-77 2.1, 3.1, 4.1.1,
4.2.1



