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FrOCYHLAPCTBEHHBHW CTAHAAPT COKW3IA CCP

®EPPOHUOBMHA r OCT
Merop, onpepenexdn COREPHQAHHA CBHHUA 15933-18_70

Ferroniobium. Method for the determination
of lead content

NocraHoBnennem HomuTera CTaHAaPTOB, MEp M M3MepuTenoHunix npubopos npu
Cosere Munmncrpos CCCP or 6/V 1970 r. N2 626 cpoKk BBegeHHs YCTaHOBNeH
c 1/VI 1971 r.

Hecobniogerue craHfapTa npecnefyercs no 3akoHy

Hacrosuull cragmapt pachnpocrpaHsiercss Ha ¢eppoHHoOuii # yc-
TaHaBJAHBaeT (DOTOKOJODUMETPHUECKUH METOJ ONpeNesNeHus cogepxKa-
HUsl CBUHIA (npu comepxanuu csuHuma ot 0,001 xo 0,10%).

Meroa ocHOBaH Ha BHIIEJEHHH CBHHUA THOALETAMULOM Ha KOJ-
JIEKTOpEe a30THOKMC/IOH Menu H3 aMMHAyHOrO pacTBOpa B HPHCYTCT-
BUM KovnaekcooBpasoBareds.

OT conyTCTBYKOIIUX 3JE€MEHTOB CBHHENl OTHEJNSI0T Ha aHHOHHTE
OH3-10I1. Csuney Bmecre ¢ uunkoM pecopbupyior 0,02 n pactBopom
COJIHOH KHCJIOTBI W H3BJEKAlOT CBUHel AMTH30HOM. Ilonyuenmoe
KOMIJIEKCHOE COeIHHEHHe JHTH30HATA CBHHIE (OTOMETPUDYIOT MO
CMellaHHON OKpacKe C 3e/JeHBIM CBETO(QUIBTPOM.

[Tpuvenenne Meroja npeAycMaTpUBAeTCs B CTAHAAPTaX W TEXHH-
YeCKHX VCJOBHAX, YCTAHABAMBAOUUX TeXHUUeCKHe TpeGOBaHUS HA
thepponnctui.

1. OBLLIME TPEBOBAHMWSA

1.1. O6buwe rtpeGoBannst K meromy aumaamsa — no TOCT
15933.0—70.
Q\ 2. ANIAPATYPA, PEAKTHUELL M PACTBOPBI
\\ DOoTO31EKTPOKONOPHMETP.

Kuciora ¢ropucroBogopontas (mnasukosas xucaora) mo I'OCT
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TOCT 15933.48—70 Crp. 2

Kuciaora coasnas no 'OCT 3118—67 u 2; 1,5; 0,6 u 0,02 u pac-
TBODBI.

Kucaora azoraas mo F'OCT 4461—67.

AmMOHU# JEMOHHOKHCABIE aBy3amelleHHelt no 'OCT 36563—70.

Ammonuit muMoHHOKHCHBI Tpex3amelienyrlit no "OCT 9264—59.

AmMonuit mapeseBoxucasil no FOCT 5712—67.

PacTtBop KOMIeKco0Gpas3oBatessi; TOTOBAT CJAELYIOMMM 00pa3oM:
K | 2 40%-HOro IBYy3aMeILeHHOTO HJIHM TpeX3aMelIeHHOTO pacTBopa
JIHMOHHOKHCJOTO aMMOHHS 100aBJasioT 1 4 HAacBILEHHOTO HA XOJOAY
pacTBopa laBeJeBOKHCAOIO AMMOHHS H NepeMeIlnBaloT.

Ammuax Bomumii no I'OCT 3760—64 u pas6aBaennsifi | : 3,
1:100.

Menp asotnHokucias no I'OCT 4163—68, 1%-ubii pactsop.

Tuppoxcunamun coasHokucAbt 1o ['OCT 5456—65 wu 1% -unii
pacTBop, OYMIIeHHBIA AHTH30HOM: 300 ma 19%-Horo pacrsopa ruppo-
KcHaaMuHa Hefitpanusyror ammuakom o pH 6—7, mepeBoasit B ne-
JIUTEJNbHYIO BOPOHKY BMecTHMOCThIO 500 ma u pmobasasior no 10 s
0,1%-rOTO pacrBOopa AMTH30HAa B YETHIPEXXJODHUCTOM yTJepole MO
Tex TOp, NMOKa NOCJE[JHsAS MOPUHs AUTHI0HA HE CTAHeT TeMHO-3eje-
Horo upeta. M3ObiTOK AMTH30HA H3BJEKAIOT UETBIPEXXJIOPHCTHIM yIJle-
pOJOM 10 TexX HOp, IOKa IMOCJEIZHss] ero NOPUMS He CTaHeT Npo3pad-
HOU U DeCUBTHOMN.

Tuoaneravun, 2%-Hbl# pacrsop.

Cmecp constHOH W a30THOH KHMCIOT (Hapckas BOAKA); TOTOBST
caeaywimum o6pasom: x 900 ma consiHOR KucaoThl npuansaior 300 Ma
430THOH KHCJIOTBHL H IepeMellnBaioT.

HonnooOmerHass KOJNOHKA, HamoJMHeHHAs aHHoHHTOM 2J13-1011 B
XJIOP-HOH (hopMe; AHHOHUT T'OTOBAT CJAeRyOLIHM obpasoM: 50 2 axuo-
auta DJ3-10I1 TomemaiT B cTakaH BMecTHMOCTbIO 300—500 ma,
IPOMBIBAIOT NyTeM AeKaHTaUuH 3—4 pasa BOJOH AJs1 YAaJeHHS NH-
JEBUAHBIX yacTul, sanusaior 300 ma 2 H pacTBOpa CONAHOH KHCJIOTHI
H OCTaBJSIOT Ha CYTKH AJA MOJHOTO HaOyXaHWd 3epeH AHHOHHTA H
M3BJIEUEHHS OCHOBHOH Macchl keneza. KuCJIOTY CAHBAIOT, NpOMLIBA-
I0T NyTE€M [EeKaHTallMu elle HeCKOJIbKO Pa3 2 H pacTBOPOM COJSHOM
KHCJIOTEL 10 MOJIHOTO yJaJieHHs KaTHOHOB Kejesza (mpo6a ¢ pomaHu-
AOM aMMOHHMS HJH Kanua) 4 0,5 H pacTBOPOM COJMAHOH KHCJOTH AO
HCUE3HOBEHHMSI OKPDAaCKH B IIPOMBIBHOH JKHAKOCTH. 3areM INIPOMBIBAIOT
AHHOHUT HECKOJNbKHMH NMOpUHsAMH 1o 100—150 x4 aucTHAAKRDOBAHHON
BOABI M, B3MYTHB AHHOHHUT, €ro MOPUUAMH NepeBOIAT B KOJOHKY, B
HHXKHIOK 4YacTh KOTOPOH NpeNBapUTENbHO IIOMEINAIOT TaMIIOH H3
cTexnstHHOH BaThl. C/I0fi aHMOHHTA B KOJIOHKE AOJXKeH GBITh POBHBIM,
Ge3 nysbipbKOB BO3Zyxa. BricoTa konomku 50 cm, auamerp 10 mm,
BBICOTA cJIoA aHHOHUTA 256—30 cm.
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Crp. 3 T'OCT 15933.18—70

deHonoBBI KpacHblf (PeHorcyabdodranenn) no 'OCT 4599—61,
0,19%-ubiii pactBop B 20%-HOM pacTBOpe STHJAOBOIO CIHUPTA.

Cnupr stunoBbit pextuduroBanuwit mo 'OCT 5962—67.

Yraepona wersipexxnopucreiii no FOCT 5827—68.

dutuzon (nudenunruokap6aszon) no TOCT 10165662, 0,1 u
0,005% -HBI1T pacTBOP.

0,1%-HEIT pAcTBOP AMTH30HA B UETHIPEXXJIOPHCTOM YIJepoOje; ro-
TOBAT caexylomuM obpasom: 0,1 e auTH3OHA pAacTBOPSIOT HA XOJOLY
B 30—50 M4 4eTBHIPEXXJOPHCTOrO yrJepoia B CTaKaHe BMECTHMOCTBIO
100 ma, nepeBoXAT pacTBOpP B ASNUTEJBHYIO BOPOHKY BMECTHMOCThIO
500 ma, npunusawot 200 ma pasbasnennoro 1:100 amMuaka u sHep-
THYHO BCTpsXuBalOT. [UTH30H TiepexoauT B aMMuauHbil cjoi (pac-
TBOD OKpAalUMBAeTCs B KPACHBIM LBET), a NPOAYKTHl €T0 OKHCJIEHHS
OCTAKOTCAd B OPraHUYECKOM CJOe, NpPHIaBasi €My 3eJeHVI0O OKPacKy.
Opranunueckuil caoli or6pachiBaloT. BOZHYIO BHITSXKKY NPOMBIBAIOT
2—3 pasa BcrpsAxuBaHueM ¢ 5—10 m4 YeTHIPEXXJOPUCTOTO YTIJIEPOAa,
cauBas IOCJAeLHHI 1nocje OTcrauBaHUs. 3areM npuausator 100 ma
YeTLIPEXXJIOPDUCTOTO yraepoAa U 1,5 H pacTBOp CONSHON KUCJAOTHL KO
M3MEHEHHSI OKPAaCKH BOJHOIO CJO0Si. PacTBOpP 3HEPTHYHO BCTPSIXUBAIOT
B TeueHHe 1—2 mum [N NMONHOTO H3BJEUEHHS [JUTH30HA B KHCJBIH
caoi. Boanas ‘dasza npu arom gomkHa obecuseunBarnca. [locse pac-
CJIOEHHS PAacTBOP AMTH30HA CJAHBAIOT B JAPYTYI JEJTHTENbHYIO BOPOH-
Ky M BCTPfAXHBAWT €ro 3—4 pasa no 1 mun co 100 ma Boasl. Bognyw
a3y mnocse paccaoeHHs OTOpPACBHIBAIOT, a PaCTBOD IHTH30HA (HJb-
TPYIOT uepe3 CyxoH QUABTD B CYXyH CKJASHKY M3 TeMHOrO CTekJa ¢
nputeproii npobxol. PacrBop XpaHAT B TEeMHOM TPOXJATHOM MecCTe
He GoJiee IBYX HefleJb.

0,005% -ublfi pacTBOp AUTH30HA B UETHIPEXXJIODHCTOM YIJIEpOIE;
rOTOBAT B JeHb TNPHMEHEHHUS COOTBETCTBYIOIIMM pasbaBieHHEM
0,1%-noro pacTBOpa 4eTHIPEXXJIOPHCTHIM YIJIEPOAOM.

Kanamit nmumonnokucaniit no I'OCT 5538—51, 10%-ubii pacTsop.

Kanuii xkenesucrocunepomucteiii mo I'OCT 4207—65, 5% -Hbli
pacrtBop.

CraHzapThble pacTBOPHl CBHHIIA.

Pacreop A; rorosar caenyiomum o6pasom: 0,1 2 MeTannnyeckoro
CBHHIIA NOMEINAIOT B CTaKaH BMecTHMOCTbI0 200—300 s, pacTBOpSIOT
B 10—15 M2 asorHOl KuCJAOTH, pasGaBieHHot | : 1, H KOJIHYECTBEHHO
lepeHocaT B MepHylo KoaOy BMectuMocTbio 1 4. Pactsop moauBaior
A0 METKH BOZOH M XOpOILIO TepeMelIHBaoT.

1 ma pactsopa A comepxur 0,0001 2 cBuHIA.

Pacrsop B; roroar caepyowum o6Gpasom: 10 ma pacrBopa A
NOMEW AT B MEPHYI0 KOJGY BMECTHMOCTHIO 1 4, LONHBAIOT 10 METKH
BOAOH M mepeMelINBAIOT.

1 m2 pactBopa b comepxkur 0,001 sz csuHuA.

YHuBepcanbHasg HHIMKATOpHas Gymara.

[ThaturoBas yamka mo F'OCT 6563—58.
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TOCT 15933.48—70 Crp. 4

3. NMPOBEAEHUE AHAMM3A

Hasecky (epponuofus | e noMeIaloT B IVIATHHOBYIO YAWIKY, CMa-
YHBAIOT BOMOH, NPHJIHBAIOT 3 MA (PTOPUCTOBOAOPOMHOH KHCJIOTHI H
OCTOPOXXHO, U3Geras CHILHOrO BCIEHWBAHWUs, NPUOABISAIOT 10 KaIAM
KOHHEHTPUPOBAHHYIO A30THYIO KHCJOTY A0 MOJHOTO PACTBOPEHHsA Ha-
peckd. CTeHKH UalIKH OOMBIBAIOT BOJOH M BBINAPHBAXOT PACTBOP 10
Hauaja 06pa3oBaHHsI KPOMKH coiefi. B uwamky no6asisior 30 ma
pacTBOpa KOMIIeKcooOpa3oBaTesis H TEPEBOAAT ee COAEPXKHMOe B
crakan BMectuMoctbio 300 a4, scero pacxomys Ha 310 100 M4 pac-
TBOpa KOMIlekcoo6pasoBaresd. PacTBop ROJKeH ObiTh COBEPIICHHO
npo3paunbiM. HefitpasnusyoT pacTsop avmuakom 1o pH 8 no ynu-
Bepca/bHON HHIMKATOPHON Gymare, jgoGasasior 1 ma 1%-Horo pac-
TBOpPA a30THOKHCJIOH MelIH, 2 2 CONSHOKMCAOrO TMIPOKCHAAMMHA, Ha-
rpeBaloT 10 KuieHus, npriusalor 10 ma 2%-Horo pacrsopa THOAaue-
TaMUKa M BbLAEPKHUBAOT pacrBop B Teuenne 10—I15 mun mpu
80—90°C. 3arem mpuaupawoor eile 10 M2 pacTsopa THOAUeTaMHAa H
octrasasiior pactBop Ha 2 4 mpu 40—50°C nmas Jsyuinedi KoaryJAlUHH
ocajixa.

Ocazox oTQHABTPOBHIBAIOT Ha PUABTD «Oejas» WK «xKejras
JeHTa» H 7—§ pas NpOMBIBAIOT TEIJIOH BOJOH, B KOTOPYH A00aBJIAIT
tTHoaneTaMui, pasfaBaexHblfi 1:200, 114 BOBMOXKHO MOJHOIO OTMBI-
BaHHMg OT HHOO6Hs u xeqaesa. (cagox pacTBOpsAT Ha QUIbTPe B
10 ma ropsuell wapcKoil BOIKH, NpoMbiBaloT Guabtp 3—4 pasa rops-
yeil BOMOMH, cobupast GHUABTPAT H NPOMBIBHBIE BOJABl B CTakKaH, TAe
NPOM3BOAKIOCH OcaxjeHHe. QHILTP NOMEILAIOT B IJIATHHOBBIH THIe/b
U cxHraioT B Mydese. 301y 106aBJISIOT K HCIBLITYEMOMY DAacTBOPY H
BHIIAPHBAIOT pacTBOp Aocyxa. [as ynasieHnust asoTHOI KHCJIOTHI cyxol
0CTaTOK 06pafaThiBAIOT ABAXKABL 5 MA KOHIEHTPMPOBAHHOH COJMSHOI
KHCJIOTHI, 3aTeM PacTBOPAIOT e€ro B 20 M4 2 H DPacTBOpPE COJSHON KHC-
JOTH H II0CJe OXJaXKIeHHs IPONYCKAaloT pacTBOP UYepe3 KOJOHKY,
3apsukeHHy0 aguonHToM DJI13-10I1, co ckopocrbio 0,5 ma/mun. Ilpen-
BapUTEJbHO Yepe3 KOJOHKY npomyckaioor 100 ma 2 H pacrsopa cond-
HOH KHCJOTH €O CKOpOCThio | ma/mun, 3atem 100 ma 2 B pacrsopa
COJNSIHOH KHcJAOTH H 50—70 ma 0,5 H pacTBOpa COMSIHON KHCJIOTHEL AJ14
MOJIHOTO BLIMBIBAHHS XKeJje3a (npofa HA DPONAHHMCTBIH aMMOHHH HJH
kanuit). Ceunen BbimeiBalor 100 wa 0,02 H pacTBopa coasiHOM KHC-
J0TH H 50 K4 TOpsuel BOABL, NPONYCKAsl HX CO CKOPOCTBIO 1 MA/MUH.
dmoaTr BHITAPHBAKIOT A0 NOJYYeHHS BJAAXKHBIX coJell, cMauHBaloT COJNH
BOMOH, M06aBJSIOT OAHY Kamo dbeHnoaoBoro kpacxoro, 2 x4 1%-noro
pactBopa I'MAPOKCHJIAMHHA M 10 KaljIgM aMMHuaxK, pas6aBJeHHbI
1:3, mo mepexoga OKpack# B posoBylo. PacTsop nogkucaswor 1,5 H
pPAacTBOPOM COJSHOH KHCJIOTH M npuausaior 0,5 ma KucAoTsl B u3GbI-
TOK. 3areM pacTBOP NePeBOASIT B HEJHTEJAbHYIO BOPOHKY BMECTH-
moctbio 100—150 wma, mo6asasiior B Hero 2—3 ma 0,005%-Horo pac-
TBOpA [IHTH30HA H BCTPAXHMBAIOT 2 MUM NNA M3BIeueHHS Menu. urtu-
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Crp. 5 TOCT 15933.18—70

3oHar Menu orbpachiBaioT. Mapreuenne mexu MOBTOPSIOT 10 Tex moOp,
1I0Xa OPraHMYECKHH CJIOH He NPUMET 3eJieHYI0 OKpacky. M36niTok nxu-
TH30HA HU3BJEKAIOT BCTPAXMBAHHEM ¢ 3—5 MA YeTHIPEXXJOPHCTOrO
yriaepoja.

ITocne nspjeuennss Mexu B pacrBop AoGaBAsiOT b5—6 Kameab
10% -Horo pacTsopa JMMOHHOKHCJIOTO KaJHsl, aMMHMaK 4O Hepexoia
OKpack# B po3oByw, | ma 5%-Horo pacrBopa deppouranuma Kaaus
u ycranasauBaior pH 8—9 no ynusepcambHoli uHIMKaTOpHOH Gymare
1,51 pactBopoM COJSIHON KHCJIOTHI H aMMuakoM, paszbabieHHbiM | : 3.

3arem k pacrBopy no6asasiior 2 ma 0,005%-moro pacTBopa nu-
TH30Ha U BCcTpsixuBaioT 30 cex 10 Tepexoqa 3eJeHOH OKPACKH NUTH-
30Ha B PO30BYI0. [[MTH30HAT CBHHNA CJHBAIOT B NPOGUPKY C NpHTEp-
TOi TpoOxo#. M3pjedenne cBHHIA MOBTOPSIOT MO TeX T0p, NMOKa Ode-
peiHast mopuusi AWTH30HA IIOC/Je BCTPSAXHBAHUS He IOJYYUT CepoBa-
TYIO OKpPacKy, XapaKTepHYyI0 I/ CMelUaHHOH OKDAaCKH AMTH3OHATa
cBuHUA M aurH3oHa. [locie sroro moBTOPAIOT H3BJeueHHe eme 1 ma
IHTH30HA M, €CJH 3eJeHas OKPacKa He MCUE3HET, TO CBMHell H3BJeUeH
MOMHOCTBIO. DTy NOPUHMIO IHTH30HA orGpackiBaioT. O6belHHEHHbIE
BBITS2KKH JAMTH30HATA CBHHIA B NPOOHMPKAX XOBOAST UYeThIPEXXJIOPHU-
CTBIM YIJIEPOAOM [0 OAHHAKOBOTO 00beMa H IepeMeliRBaIoT.

OnruuecKkylo NJIOTHOCTb PACcTBOPA H3MEPAKT Ha (HOTO3MEKTPOKO-
«TOpDHMETPE C 3eJIEHBIM CBeTO(HJAbTPOM (00JaCTh CBETONPONYCKAHHSA
530 #mM) B KiOBeTax C TOMIIMHON closi 5 ma. B kauecTse pacTsopa
CPaBHEHHS] MCHOJIb3YIOT YETRIPEXXJOPHCTHIH yraepod. OIHOBpeMeHHO
4epes BeCh X0[ aHa/H32 NPOBOAAT KOHTPOJIBHBIH OMHIT.

3.1. TocTpoenne KaaAHGPOBOYHOTrO rpadHukKa

B crakanuuku BMecTHMOCTBIO 1O 50 M4 OTMEpDHBAIOT NHIETKOH
0; 1; 3; 5, 7 u 10 ma crampaprroro pacrsopa B, uto coorBercTByer
0; 1; 3; 5; 7 u 10 mre cBunma, N06aBJASIOT NO OHHON KamJe thenoJio-
BOTO KpacHoro, 1o 2 ss 1%-HOro pactsopa THADOKCHAaMHHA, IO
5—6 xanesp JIMMOHHOKHCJIOrO Kaaus, mo 1 ma 59%-noro pacreopa
¢eppounannaa Kaaust W, RoGaBasisi aMMmHak, pa3GaBjeHHbIH 1:3,
ycranasausaiot pH 8—9 nmo ynmBepcaibHOl HHAHKaTOpHOR GyMmare.
3areM pacTBOp MepeBOIAT B JCJHTENLHYIO BOPOHKY BMECTHMOCTBIO
100—150 ma, moGasasiior 2—3 ma 0,005%-HOrO pacTBOpa NHTH3OHA
H BCTPAXHBAIOT N0 00pa3oBaHHs KPAacHOTO AMTH3OHATA CBHHNA. Ma-
BJIeUeHHe CBHHIIA NPOBOAAT, KaK YKa3aHo B pasf. 3.

[To HaiineHHBIM 3HAYEHHSIM ONTHYECKHX IJOTHOCTEH H COOTBETCI-
BYIOIUHM MM KOHLEHTPAUHSAM CBHHIA CTPOAT KaAUGPOBOUHBIH rpabuk.

4. MOACYHET PE3YNbTATOR AHAMM3A

4.1. Conepxxanne cBuHua (X) B mNpoHeHTax BHIYHCASIOT MO dop-

MyJaM:
NMpH TOCTPOEHHH KanuBpoBOYHOTO rpaduKa
g - 100
G - 1000’
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roe:
g — KOJIMYEeCTBO CBHHILIA, HaffieHHOe IO KaauOpOBOUHOMY rpa-
¢uxy, B M2;
G — HaBecKa B &;
IpH CPaBHEHHH CO CTAHAAPTHHIM PacTBOPOM

_ g (D — Dy) - 100
X= (D;—Ds)- G

2

rie:
g — KOJIHUeCTBO CBHHIIA B KOJOpUMeTpuHpyeMoM oObeMe CTaH-
IapTHOIO pacTBopa B 2;
D — onrtnueckas NJAOTHOCTb HCNIBITYEMOTO PacTBOPA;
D, — onrHueckasi IJOTHOCTh PACTBOPA KOHTPOJBHOTO OIbITA,;
D, — ontHyeckasi WIOTHOCTb CTAHXAPTHOrO PacTBOpPa CBHHIUA;
G — HaBecKa B a.
4.2. JlonyckaeMble pacXOXJAEHHS MeXJAy pe3yabTarTaMH aHa/H3a
He NOJKHBI TIPEeBHILATb BeJHUWH, YKa3aHHBIX B TabJulle.

JonyckaeMmble PACXOKASHHA

ConepixaHie CBHHLIA B % MeX1y KPAaiHHMH pe3yibrarta-
MH aHaausa B abc. %

Or 0,001 mo 0,004 0,0003
Cs. 0,004 , 0,008 0,0004
, 0,008 , 0,01 0,0005
» 0,00 , 0,02 0,001
» 0,02 , 0,05 9,002
, 0,06 , 0,07 0,005
, 0,07 . 0,10 0,008




