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Hacroslumit cTaHOapT ycTaHABJIMBAET POTOMETPUYECKHUIM U MOJIsIporpadryecKruit MeToabl onpeelie-
HUS osioBa Ipu ero maccoBoii goise 00,0005 no 0,06 %.

(U3menennan penakumsa, M3m. Ne 3).

1. OBIINE TPEBOBAHNA

1.1. Obume TpebOBaHMA K METOIAM aHaIM3a M TpeboBaHUs 6e3onacHocTH - o NOCT 19251.0.
(U3menenHas peaakumua, Mam. Ne 1).

2. POTOMETPUYECKUN METOJ1

2.1. CymmtHOCTBL MeTOOA

MeTton ocHOBaH Ha pacTBOPEHUU HABECKU B a30THOM KUCJIOTE, OCAXKIEHWHU OJIOBA B BHIE METAOJIO-
BAHHOM KMCAOTbI Ha AMOKCHAE MapraHua B pacTBOpPE a30THOM KWCJAOTHI 1 MOJB/AM3 M MOCHEXYIOLLEM
U3MEPEHUU CBETOTNOIIOWIEHUS OKPALIEHHOro KOMILIeKca 0/10Ba ¢ QPEeHWIDIYOPOHOM IIpH [UIMHE BOJIHBI
510 HM.

YyBCTBUTEIBHOCTL METOAA — 5 MKT 0JIOBa B 00beEME 25 cM>:

(U3menennan peaakuusa, Uam. Ne 3).

2.2. AnnapaTtypa, peaKTHBbl ¥ pPacTBODPHI

CrnextpodoroMetrp Ui GOTOINEKTPOKOJIOPUMETP AI000ro TUMA IS U3MEPEHUA B BUIAKMOMN 00acTH
CINEKTpA.

Kucnora aszotHas no 'OCT 4461, pazbasneHHas 1 : 1, u pactBop 1 Moib/oM3.
Kucnora coisiHas nio [OCT 3118, v pa3zbaBieHHass 1 : 1.

Kyicnora cepHast nmo 'OCT 4204, paz6asneHHas 1 : 4, u pactBop 2,5 Moab/IM>.
Kucnora ackopouHoBas, pactsop 20 r/aM>, cBeXenpUIroTOBJIEHHDIIA.

Kucnaora numoHHast no FOCT 3652, pactesop 100 r/aM3, cBEXENPUTrOTOBIEHHBINA.
AmMmuak soaHbiit no 'OCT 3760.

Boanopona nepexucs no 'OCT 10929.
Kanuit mapranuoBokucasiit no 'OCT 20490, pacreop 6 r/am3.
MapraHel a30THOKHMCIbIH, pacTtBop 10 r/am?>.

XKenatun nuuesoit no FOCT 11293, pacrsop 10 r/am3.
AuetoH o 'OCT 2603.

Cnupt atunoBbi 1o [OCT 18300.

DenundnyopoH (2, 3, 7-tpuokcu, 9-bennn, 6-payopoH), pactsop 1 r/am3; HaBecKy peakTHBa MAcCCOM
0,1 r pacTBOpsilOT IpM HarpeBaHUM B Kojbe BMecTUMocTbio 100 cm? B 50 cM? aTwioBoro cnmpra c
no6asneHueM 0,5 cM’ cosisiHOM KUCNOTbI. PacTBOP OXJIAXIAIOT, [IEPEBOAST B MEPHYIO KOJIOY BMECTHMOCTBIO

100 cM°, NOBOAAT 4O METKM 3THJIOBBIM CIIUPTOM M MepeMelinBaloT. PacTBop XpaHsT B nocyae U3 TEMHOrO
CTEKJIA.

N3nanne opunnannHoe [lepeneyaTka Bocnpemena

% © WUiznarenbcTBO cta”gapros, 1979
©HUIIK HapnatenbcTBo craHaapros, 1998
Ilepensnanue ¢ UameHeHUIMHU
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Onoso mapku O1 o TOCT 860.

CraHpgapTHble pacTBOPHI OJIOBA.

PacTBop A: HaBecKy TOHKO pacrteproro ojioBa Maccoil 0,1000 r moMelialoT B KOHHYECKYIO KOJIOY
BMecTHMocTbio 100 cM3 M pacTBOpSIOT NpH HarpeBaHHK B 10 cM>? cepHOM KMCIOTBI, paCTBOP OXJAXIAIOT,
[epeBOISAT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 AM>, OBOIAT A0 METKH CEPHOM KUCJIOTOH 2,5 MOab/OM> M
[IepeMellInBaloT.

1 cM3 pactBopa A conepxuTt 0,1 Mr oJiosa.

PactBop Bb: B MepHy10 konby BMectiMocThiO 100 cM? ormepuBalotr nmunetkorn 10 cMm? pactBopa A,
OBOMSIT IO METKH CEPHOM KHMCJIOTOH 2,5 MOJIb/OM> U MepeMeLIHBaIoT.

1 cm3 pactBopa b comepxur 0,01 Mr onosa.

(A3menennan penakius, M3m. Ne 2, 3).

23. IpoBeneHue aHanu3la

2.3.1. Hasecky uuHka Macco 1,0000 r (npu mMaccosoit none oaosa ot 0,0005 no 0,005 %), 0,5000 r
(nipu MaccoBoit noJje osoBa oT 0,005 no 0,01 %) nnm 0,1000 r (mpu MaccoBoit none onosa ot 0,01 no 0,06 %)
pactBopsaloT B 10 cM’? a30THOH KHUCIOTHI, pa3baBieHHOM 1 : 1, HarpeBaloT A0 YAAJCHHUS OKCHIOB a30Ta,
pa36asisaioT Bogoit 1o 100 cM’ U npuwiruBalT 3 ¢cM? pacTBopa a30THOKMCJIOro MapraHua. PacTtBop HeiTpa-
JIN3YIOT aMMHMAKOM IO BbUIEJIEHUsT Oyporo rupokcuna MapraHua u nooasiasior 20 cM? a30THOI KHCIOTHI,
pa3basieHHo# 1 : 1. PacTBop HarpeBaloT no kunenus, npwimsapT 10 cM? pacTBopa MapraHloBOKHCIIOTO
KaJIUsl, JONUBAIOT Bonoi Ao 150 cM3, kunatsar 5 MMH U ocTaBisaioT Ha 50—60 MMH B TEIUIOM MecTe.

Ocanok oT@WIbTPOBBIBAIOT HA (PUIBTP CpelHEN IUIOTHOCTH, TPOMBIBAIOT €ro U Koady, B KOTOPOM
IPOBOAWIOCH OcaxIeHue, S—6 pa3 ropssYMM pacTBOPOM a30THOM KHCJIOTHI 1 Moab/oM3. Ocalok ¢ pa3Bep-
HyTOro GMIbTPa CMbIBAIOT HEDOJIBIIUM KOJUYECTBOM BOJIBI B KOJIOY, rle MPOBOAWIOCH OCAXIEHHE, DUIBLTD
obpabatbeiBalor 10 cM? ropsiueit cepHoil KMcloThl, pasbaBiaeHHoi 1 : 4, ¢ pobaBieHueM 6—7 Kamnenb
MEpOKCHIA BOAOpONa, 3aTeEM (UILTP MPOMBIBAIOT NBa pa3a ropsuer Bomoi. [lonydyeHHBIN pacTBOp
nepeauBaloT B cTakaH BMecTUMocCThIO 100 cM?, BhIMapHBaloT MO MapoB CEPHOM KUCIOTBI, OXJIAXAAIOT,
CIOJIACKMBAIOT CTEHKM CTaKaHa 3—4 cM?’ BOIbI ¥ BHINApUBAIOT nocyxa. K oxnaxaeHHOMY ocTaTKy MpWiIK-
BAIOT 2,5 ¢M? pacTBOpa cepHOiM KUCIOTHI 2,5 Moab/IM>, 2 cM? pacTBopa acCKOpOMHOBOI KUCJIOTBI, HAarpe-
BaiOT IO PaCTBOPEHUS, OXJIAXIAIOT, NEPEJIMBAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 CM?, roc/iefOBaTEIbHO
npH nepeMelMBaHUU NMPHUOABIAIOT 2 CM? pacTBOpa JIMMOHHOM KMCJIOTHI, 1 cM3 pacTBopa XejJaTUHa, 3 cM3
alieToHa, 1 cM? pactBopa ¢peHWIPIYyopoHa, JOJIUBAIOT 10 METKHM BOIOM, MEPEMEILUBAIOT, OCTABISAIOT HA 1 4
I pa3sBUTHUA OKpacku. ONTHYECKYIO TUIOTHOCTh pacTBOpa U3MEPSIOT B COOTBETCTBYIOLLECH KIOBETE NpH
JUTMHE BOJHBI 510 HM. PacTBOpOM CpaBHEHHUS CIYXHT paCTBOP KOHTPOJIBHOTO OIbITA.

CoIepxXaHHUe 0JI0OB2 YCTAHABJIMBAIOT I10 IpalyMpOBOYHOMY I'padUKYy.

(U3menennas penakuusa, Usm. Ne 2, 3).

2.3.2. 1N NMOCTpOEHMS TIpadyUpPOBOYHOro rpad@uka B c€eMb U3 BOCBMU CTAKAHOB BMECTHUMOCTBIO
100 cM? ormepuBaioT 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 u 6,0 cM3 crannapTHoro pactsopa B, 4yTto cooTBeTcTBYET S;
10; 20; 30; 40; 50 u 60 MKr oJioBa, BBINTApPUBAIOT HOCYXa M OXJIAXOAIOT. B Kaxuaplil cTakaH no6aBisiiOT 1o

2,5 cM> pacTBopa CepHOW KHUCIOTHI 2,5 Monb/aM3, o 2 c¢cM3 acKopOMHOBOM KMCJIOTHI Y IOCTYNAIOT, KakK
yKa3aHo B 11. 2.3.1.

[1o moxyyeHHBIM 3HAYEHHUSAM ONTHYECKHUX TUIOTHOCTEM pACTBOPOB M COOTBETCTBYIOLLMM MM COEpXKa-
HHUSIM OJIOBA CTPOSIT IPaJlyUpPOBOYHBIN IrpaduK.
24. ObpaboTrKa pe3yJbTAaTORB

2.4.1. Maccosyto no10 onosa (X), %, BRIYUCASIOT MO popMyJie

m
A= 10000 m | *

roe m — ™Macca OJIOBA B pacTBOpEe, HAUIEHHas 1o rpalyMpoBOYHOMY IrpadHKy, MK,
m, — Macca HaBECKH.

(A3menenHas peapakumus, U3sm. Ne 3).

2.4.2. AOCOJIOTHbBIE 3HAYEHHS PA3HOCTEH pe3yJAbTAaTOB JABYX NapajUleNIbHBIX onpeaeieHHi (1ioka3a-
TEJb CXOOMMOCTH) M pE3yJbTaTOB ABYX aHAJIM30B (ITOKa3aTesb BOCIIPOM3BOAMMOCTU) C JOBEPUTEJIbHOM

BEpOSATHOCTBIO P = (0,95 He HO/XHBI MpeBbILIaTh 3HAYEHHUH JOIMYCKAEMBIX PacXOXIEeHHi, YKa3aHHbIX B
Tabuiie.
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JonyckaeMoe pacxoxXaeHue HonyckaeMoe pacxoxlicHNe pe3yJbTaToB
Maccosas 1015 ojioBa, % napasn J‘lycﬂbl-lblx oﬁpeﬂeneﬁﬂﬁ} % aHaM3a, % Pe
Ot 0,0005 go 0,0010 Bxuou. 0,0002 0,0003
Cs. 0,0010» 0,0030 » 0,0004 0,0006
> 0.0030» 0,0060 » 0,0006 0,0008
» 0,0060» 00100 » 0,0010 0,0015
» 00100» 00300 » 0,0015 0,0022
» 00,0300 » 0,060 » 0,003 0,004

(U3menenHas peaaxkumsa, Uam. Ne 2).

3. TOJIIPOIPAOUYECKUN METON

MeTon OCHOBAaH Ha PacTBOPEHUHM HABECKH B A30THOM KUCHOTE, OTACACHHUMU CBUHIIA B BUIE ABOMHOM
COMU ¢ cylbdaToM CTPOHUMS M MNOJsiporpaUMpOBaHUM OJI0BA HA HATPUEBO-XJIOPHAHOM ¢oHe NpH
noreHuane MUHyc 0,5 B mo oTHOLIEHUNIO K HACBHILLIEHHOMY KaJIOMEJIBHOM 3JIEKTPOLY.

YyBCTBUTENBHOCTh METOA ONpPEAEEHHs 0JI0Ba Ha ocLiutorpapuyeckoM nossiporpade 0,05 mr/om3,
Ha nepeMeHHo-TokoBoM — (0,002 mMr/am°.

3.1. Annnapatypa, pcakTHUBb U pacTBOPH

[Tonaporpad ocuniorpadpuyecKui Wiu nojsaporpad rnepeMeHHOro Toka.

Kucnora azotHas no 'OCT 4461, pazbaBneHHas | : 1.

Kucnaora consiHas o 'OCT 3118.

Kucnota cepuas no 'OCT 4204 n pa3zbasnerdHas 1 : 1, 1:35u 1: 20.

AMMmuak BoaHbii o N'OCT 3760.

['mopasun ournaopoxnopun no N'OCT 22159.

XKeneso xnopHoe no N'OCT 4147, pactsop 20 r/oM>.

Harpun xnopucteii no 'OCT 4233, He conepxaumui CBUHIIA.

AMMoHUH xsopuctslit o T'OCT 3773.

[TpoMbIBHAsE aMMOHUWIHHO-aMMHAa4YHasi XUIKOCTb, conepxaiuast B 1 aM> 10 r xsiopuctoro aMMoHHUS M
20 cMm3 amMuaka.

CtpoHuuit azotHokucablit o F'OCT 5429, pactsop 100 r/amM3.

M OoHOBBIN INEKTPOUT: B TOJIMITWIEHOBBIA COCY BMECTUMOCTBIO 2 AM? noMenaoT 200 r XJIopucToro

HaTpus, 40 r quruopoxiopuaa ruapasusa, 50 cM? CosIsIHOM KHCJIOTBI, HOBOAST 0O6BEM N0 2 IM3 BONoOH M
fiepeMeLINBaloT.

OnoBa mapku O] no 'OCT 860.

CTaHIapTHbI pacTBOpP OJI0OBA. HABECKY TOHKO HcTeproro osioBa Maccoi 00,1000 r nomemwaior B
KOHHYECKYI0 KOJIOY BMecTUMOCTbIO 250 cM?, npunusaoT 10 cM3 cepHOi KUCIOTBI, HArpeBaIOT A0 MOJHOIO

PacTBOPEHMSI HABECKH, OXJIAXIAIOT, MEPEBOAST B MEPHYIO K0JIOY BMECTUMOCTBIO | IM3, TOBOIAT 10 METKHM
CepHOM KUCIOTOM, pa3daBiieHHOH 1 : 5, u nepeMelIMUBaIOT.

1 cm? pactBopa coaepxuTt 0,1 Mr oJioBa.
[ paayrpoBOUYHbBIC PacCTBOPbI OJIOBA: B MATh M3 LIECTH MEPHBIX KOJO BMECTUMOCTHIO 1o 200 cm3
oTMepuBaloT coorBetctBeHHO (,5; 1,0; 2,0; 4,0 u 6,0 cM? cTaHmapTHOro pacTBopa OJI0Ba, NOJMBAIOT [0

METKY (POHOBBIM 3INEKTPOIUTOM M nepemelinsarot. PactBopbl cooTBeTcTBeHHO comepxat 0,25; 0,5; 1,0;
2,0 u 3,0 Mr/oMm3 onoBa.

Kucnora ackopbuHoBasl.

3.2. llpoBenennne aHanusa

Hapecky umHka maccoit 2,5000 r (MaccoBas mons osioBa no 0,005 %) u 1,0000 r (MaccoBass moys
pbilie 0,005 %) nomeiwiaior B KOHMYECKYK K00y BMecTUMOCTBIO 250 cM’, mpuiauBalor 40 cMm3 asotHoi
KUCJIOTbI, pa3baBieHHOi 1 : 1, HakpbIBAIOT YACOBBIM CTEKJIOM, HAarpeBalOT IO PACTBOPEHUS NpPoOBI U
VIaJeHUS OKCUIOB a30Td, OMONACKUBAIOT CTEKJIO BOAOH.

PacTtsop oxsiaxnaaior, npuanBaioT 15 cM? pacTBopa a30THOKMCIOro CTPOHLMS, pa3baBasSIiOT BOLOM IO
100 cm’, npubasnsioT HeOONbIIMMU NOPLMAMU NpU NiepeMelunsanuy 10 cM? cepHoil KUCNOTHI, pa36aB-
JeHHo# 1 : 1, 1 oCTaBAAIOT B XOJOAUIBHUKE C IPOTOYHOM XojionHOM Bonoit Ha 30 MuH. Ocanok oThUIILT-
POBBIBAIOT Ha IUIOTHBIN IBOHMHOHW (WIbTP «CHHSs JIEHTa», cobupast UIbTPAT B KOHHUYECKYIO KOJIOY
BMecTMMOCTbIO 250 cm3. Ocanok B konbe M Ha UIbTpe NMPOMbLIBAIOT LIECTh PA3 XOJOOHON CEpHOM
KHUCaoTOM, pazdasineHHOM 1 : 20.

K dunbTpaty npuauBaloT 2 cM? pacTBopa XJIOPHOro XeJje3a, NMepeMellrBaIOT, HArpeBaloT Jo 60—
70 °C, npuaMBalOT aMMHAK A0 BbUIECJIEHHSA B 0CAZOK IMAPOKCHUIOB X€EJ€3a M 0JIOBA, JAIOT U30BITOK aMMHaKa
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10 cM3, ocTaBAIOT HA TeTLIOH TUTHMTE Ha 20— 23 MHH, 1OCJIe Yero ocanok QUibTpyloT yepe3 QUALTP CpelHeN
moTHocTH. Koaby M ocanok npoMBIBAIOT TPH pa3a ropsiye NMpoMbIBHOM XHWAKOCTBIO, & 3aTEM IBa pa3a
ropsiued BOIOH.

Ocanok ¢ pa3epHyTOoro Guwibrpa cMbIBalT 25—30 cM3 ropsiuero ¢poHOBOro 3MEKTPOANUTA B KOHUYEC-
KV10 K0siby BMecTUMOCThIO 50— 100 cM?, HAKPBIBAIOT YaCOBBIM CTEKJIOM, HArpeBalOT 10 KMITEHUSA M KUNATAT
3—5 MHH, OCTABJISIIOT HAa TEIUIOM MECTE TUIMThI 10 obecuBeYUMBAHHA pacTBopa (ecau B TeyeHHe 20 MHUH
pacTBOp He 00eCHBETWICSH, TO J0DABIAIOT HECKOJIBKO KPUCTAUIMKOB aCKOPOMHOBOW KHCJIOTHI), OXJIAXIAIOT,

NepeBONSAT B MEPHYIO K00y BMecTUMOCTBIO S50 CM’, MOMMBAIOT 0O METKH (POHOBBIM 3IJIEKTPOAUTOM M
NepeMEIIHBAIOT.

YacTh pacTBOpa 3AIMBAIOT B MOJsporpaPuyecKyo s;ueiKy U MpoBoasST noJsiporpadupoBaHUe 0J10Ba
[IpH COOTBETCTBYIOILEM [IHAMa30He TOKA M MOTEHUUAlIE nohyBojJHbI MUHYC 0,5 B mno oTHoueHHIO K

HachILIEHHOMY KaJloOMeJIbHOMY 3JeKTpoay. OnHOBpEeMEHHO IpOBOIAT MoJisiporpadMpoBaHUE pacTBOpa
KOHTPOJIBHOTO OIIBITA.

M3 3HadyeHHH BBHICOTHI BOJIHBl AHAJIU3UPYEMOrO PACcTBOpPA BBIYMTAIOT 3HAYEHHUE BLICOTHI BOJIHBI
KOHTPOJIBHOTO OIbITA ¥ BBIYHCISIOT COIEpXaHKE OJIOBA.

3.1, 3.2. (M3menennas penaxums, U3m. Ne 2, 3).

33. ObpaboTKa pe3yabTaToORB

3.3.1. MaccoBy1o nomo onosa (X;), %, BoIuUCAIOT o opMyie

H-V.-C
10000 -~ -m °

rie H — BbICOTa BOJIHBI OJIOBa B PACTBOPE NMPOOHI, MM
V— o006beM MepHOi KonObl, cM>;
C — KOHUEHTpalHs 0JI0Ba B rpalyMPOBOYHOM PacTBOpE, MI/OM3;
h — BBICOTA BOJIHBI 0OJIOBA B I'palyHpOBOYHOM pPacTBOPE, MM;
m — Macca HaBE€CKH MpoOkl, T.

3.3.2. AGCONIOTHBIE 3HAYEHHUS PEe3YJbTATOB NIBYX MNMapaUIeJbHBIX ONpeneeHuit (mokas3aresib CXOIM-
MOCTH) H pe3yJbTaTOB IBYX aHAJIM30B (ITOKAa3aTe/ib BOCIIPOM3BOAUMOCTH) C TOBEPUTEIHLHONH BEPOATHOCTHIO
P = 0,95 He n0o/DKHBI MMPEeBLIIUATh 3HAYEHUN IOIMYCKAEMBIX PACXOXIEHUM, YKa3aHHbBIX B TaGaULIE.

(U3menennasn penaxims, M3m. Ne 2).

X, =
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