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FTrOCYRAPCTBEHHBW CTAHBRAPT COIO3A CCP
S R S R AR S

GOEPPOHUOBMHA rOCT
Metop onpepeneuss COEPH@HHA CaHHUA 15933-1 8 — 70

Ferroniobium Method for the determination
of lead content

NocraHosnennem HKomurera CTaHAapTOB, Mep M M3MepuTenbHbIX npHBopoB npu
Cosere Muumcrpos CCCP or 6/V 1970 r. Ne 626 cpok BBegeHMs YCTaHOBNEH
c 1/VIL 1971 r,

HecobBniogenue craHfapTa npecnefyercs No 3aKoHy

Hacrosmufl cranmapr paclpocrpaHsercs Ha ¢eppoHuoduil # yc-
TaHaBAKMBaeT (HOTOKOJOPHMETPHUECKUN METOJ ONpeleseHuss COJepKa-
HHs CBuHHIA (npu coxepXanuu cswnua ot 0,001 mo 0,10%).

Meroa ocHoBaH Ha BBIJEeNEHHH CBHUHIA THOAUETAMUIOM Ha KOJ-
JeKTOpe a30THORMCJAOH MEAH H3 aMMHayHOTO pacTBOpa B NPHCYTCT-
BUHM KOMIJIekcoo0pa3oBaress.

Or conyrcTBylOIIUX 3JAeMEHTOB CBHHEIl OTAENSIOT Ha QHHOHHTE
SA3-1011. Cauney Bmecre ¢ nuHkoM xecopbupytor 0,02 H pacrBopoM
COJIfIHOM KHMCJOTBHI W H3BJeKaloT CBUHel, AuTH30HOM. IlomyuenHoe
KOMILIEKCHOE COeIMHEHHe JHUTH30HATA CBHHUA (OTOMETPUPYIOT 110
CMelIaHHOH OKpackKe C 3e/IeHbIM CBETO(GUIBTPOM.

[Tpumenenne MeroJa NpeAyCMaTpUBAeTCA B CTAHAAPTAX M TEXHH-
YeCKHX YCJAOBUAX, YCTAHABIMBAIOMUX TeXHUYecCKHe TpeGOBaHUA Ha
tdbeppornobui.

1. OBLLME TPEBOBAHUSA

1.1. Obuine TpebGoBanns k Merony aHaamsda — no TOCT
15933.0—70.

2. ATINAPATYPA, PEAKTHEBbBI U PACTBOPGI

D0oT03/1eKTPOKOJIOPHMETDP.
Kucaora ¢ropucroBogoponnas (nnaBukosas kxHcjiora) nmo 'OCT

10484—63.

Maganne oPpuumanbHoe Nepeneuarka Bocnpeuiena
g0
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TOCT 15933.18—70 Crp. 2

Kucaora conanas no I'OCT 3118—67 u 2; 1,5; 0,5 u 0,02 # pac-
TBOPBI.

Kucnora asornas mo 'OCT 4461—67.

AmMoHu# 1uMOHHOKHCABI jaBy3aMeulenHblt no 'OCT 3653—70.

Ammonuit JuMOHHOKHCHBI Tpex3aMelleHHEl no "OCT 9264—59.

Ammonuit magenesoxucanii no FOCT 5712—67.

PacrBop KommekcooGpasoBaTensi; TOTOBAT CJaelyOIIUM 00pasoM:
K 1 2 40%-HOro mBysaMelleHHOTO0 MJHM Tpex3aMeUleHHOro pacTBopa
JIUMOHHOKHCJIOTO aMMOHHSI 100aBssiioT | 4 HacbIEHHOro Ha XOJ01Yy
pacTBOpa 11aBeJeBOKUCAOI0 aMMOHHUS U NepeMelluBaloT.

Avmmuak Bomuwii no I'OCT 3760—64 u pas6asienHnil |: 3,
1:100.

Menb asorHokucnasg no I'OCT 4163—68, 1%-Helli pacTBOp.

Fuppoxcunavun codsiHokucabiit no I'OCT 5456—65 wu 1% -ubiit
pacTBOp, ouHieHHHIH mHutu3oHom: 300 ma 1%-HOro pacrsopa THApO-
KCHJAaMHuHa Helitpanu3yior amMmmuakom 1o pH 6—7, nepesoaar B ge-
JIUTEJNbHYI0 BOPOHKY BMecTMOCTbio 500 ma n mobasasior mo 10 ma
0.1%-HOTO pacrBOpa QMTH30HA B YETHLIPEXXJOPHCTOM yrJjepoie X0
TeX MOp, MOKa NOCIeNHss IOPUHsi AMTH30HA HE CTaHET TeMHO-3eJe-
Horo ugera. FI3GpiTOK NHTH30HA H3BJEKAIOT UETHIPEXXJIOPUCTHIM YyTJle-
pOXOM 10 TeX NOp, MOKa IOCJAEAHssT €ro MOPUUSl He CTaHeT Ipo3pad-
HO¥ U OeCLBCTHOM.

Tuoaueravns, 2%-ublf pacTsop.

Cmecb consiHOH u a30THOH  KucaoT (Uapckasi BOAKA); TOTOBSAT
caegyomuM o6pasoM: K 900 ma coasiHoit kucaoThl nprauBawt 300 ma
a30THOHM KHCJOTHI H TepeMeHInBaIoT.

HonHooOMeHHast KOJIOHKA, HaloJHeHHad aHHoHHTOM IJ3-10I1 B
XJIOp-HOH (OopMe; aHHOHHT TOTOBAT CAeRyloluM obpasom: 50 2 aHHO-
Huta JJ3-10I1 nomemalor B crakaH BMecTHMocTbio 300—500 ma,
IPOMBIBAIOT NyTeM AeKAHTanuH 3—4 pasa BOXOH MJs yAaNeHHs HBI-
JEeBHJHBIX yacTuy, 3aiauBaioT 300 xa 2 H pacTBOpa COAAHOH KHCJOTHI
M OCTaBJSIOT Ha CYTKH [J51 NOJHOrO HAaOyXaHWs 3epeH aHHOHUTA H
M3BJIEUEHHS OCHOBHOM Macchl »Xene3a. KHCIOTY CAHMBAIOT, NPOMLIBA-
I0T IMyTeM NeKaHTAlUU elle HeCKOJIbKO pa3 2 H pacTBOPOM COJSHOM
KHCJIOTHL 10 TOJHOTIO yAaJeHHus KaTHOHOB xXKejesa (mpo6a Cc ponaHu-
J0M aMMOHHS WM Kaausi) 4 0,5 H pacTBOPOM COJISTHOH KHCJOTHl 10
HCUE3HOBEHHS OKPAaCKH B NPOMBIBHOM KHAKOCTH. 3aTeM IIPOMEIBAIOT
AHHOHHUT HecKONbKUMH nopuusiMmu no 100—150 ma auctuaaupoBaHHOH
BOJABl X, B3MYTHB AHHOHHT, €ro HOPUMSIMH IepeBOAST B KOJOHKY, B
HHJKHIOIO 4aCTb KOTOPOH INpeIBapUTENbHO NOMEIAIOT TaMIOH H3
cTek/astHHON BaTel. CJIOA aHMOHHTA B KOJOHKE HOOJXEH OBITb POBHEBIM,
6e3 nysbIpbKOB BO3Ayxa. Bricora kononku 50 cm, mnuamerp 10 mm,
BBICOTA CJI0s aHHOHHTA 25—30 cx.
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Crp. 3 TOCT 15933.18—70

DenonoBuill KpacHulft (denoncyasdodranenn) no FOCT 4599—61,
0,1%-ub1# pactBop B 209%-HOM pacTBOpe 3THJAOBOrO CIHPTA.

Coupr 3tHa0BbII pexTHdukoBanHb mo [OCT 5962—67.

¥Yraepon gersipexxiopucrteiit no FOCT 5827—68.

Jduruson (audenumnruoxkapbazon) no TOCT 101656—62, 0,1 u
0,005% -uE1it pacrsop.

0,1%-HBII pacTBOp AMTH3OHA B YeThIPEXXJOPHCTOM YIJepojie; ro-
TOBAT caelylomiuM obpasom: 0,1 e AMTH30HA pAacTBOPSIOT HAa XOJOLY
B 30—50 M4 4eTHIPEXXJIOPUCTOrO YI/epoja B CTaKaHe BMECTHMOCTbIO
100 M2, mepeBOXAT PacTBOP B JAETHUTENbHYIO BOPOHKY BMECTHMOCTHIO
500 x4, npunusator 200 ma paszbasaennoro 1: 100 ammHuaka u 3Hep-
THYHO BCTPAXUBAIOT. [IHTH30H NepexoauT B aMMHMauHHl cJjoi (pac-
TBOpP OKpallMBaeTcsi B KDACHBIM IBeT), a HPOAYKTHl €T0 OKHCJIEHHS
OCTAIOTCS B OPTAHHUECKOM CJIOe, NpHIaBas €My 3e/eHYI0 OKpacky.
Opranuyeckuil cjaoli or6pacelBalOT. BOAHYI0 BBITSIKKY NPOMBIBAIOT
2—3 pasa BcrpsixuBaHueM ¢ 5—10 m4 UETHIPEXXJIOPUCTOTO YIVIEPOAa,
cauBast IOCJAeAHHMH 1ocie orcrauBaHusi. 3arteM npuausaior 100 ma
YeThIPEXXJOPUCTOro yraepoia u 1,5 H pacTBOp COJSIHON KHCJOTHL [0
H3MeHEHHS] OKPacKH BOJLHOIO CJOS. PacTBOP 3HEPrHYHO BCTPSIXUBAIOT
B TeueHue 1-—2 mur [1Js IOJHOIO H3BJEUYEHHS [HUTU30HA B KHCJBIH
caolt. Bonras dasa nmpu sTom gommkHa obecuseunBathcsi. Ilocae pac-
CJIOEHHS] PacTBOP AMTH30HA CJAHBAIOT B APYTYyI0 AEJHTENbHYIO BOPOH-
Ky U BCTpsixHBaloT ero 3—4 pasa nmo 1 mun co 100 ma Boapl. Boxnywo
a3y mnocse paccJoeHHS OTOpACHIBAlOT, a PacTBOpP AHTH30HA (HUJb-
TPYIOT uYepe3 cyXofl GHUABTP B CyXYIO CKJISIHKY M3 TEMHOTO CTeKJa ¢
npurepToil npo6koil. PacTBop XpaHAT B TEeMHOM INpOXJagHOM MecTe
He 6oJjlee IBYX HeleJb.

0,005% -HBIf pacTBOpP AMTH30HAa B YETBIPEXXJODHCTOM YIJIEpOJe;
roTOBAT B [JeHb TNpPUMEHEHHS COOTBETCTBYIOIIMM pa30aBjeHHEM
0,1%-Horo pacrBopa 4eTHPEXXJOPHCTHIM YIJIEPOIOM.

Kanmit numonnokucapit mo 'OCT 5538—51, 10%-ubiii pacTBop.

Kanuit kenesucrocunepomuctoiii no I'OCT 4207—65, 5% -ubiit
pacraop.

CrangaprtHble pacTBOPHl CBHHIA.

PactBop A; rorosar caegyiomum obpaszoM: 0,1 2 MeTajnueckoro
CBHHIIA NIOMEIAIOT B cTaKaH BMecTHMocTbio 203—300 ma, pacTBOpsOT
B 10—15 x4 asorHoll KHCJAOTH, pa3baBieHHOH 1 : 1, H KOJHUECTBEHHO
IIepeHoCAT B MepHylo KoJ0y BMectuMocTbio | .. PacrBop npoausaior
10 MeTKH BOZOH M XOpOLIO NlepeMelIHBaIoT.

1 #2 pactBopa A comepxur 0,0001 e cBuHIA.

PacrBop B; rorossitr caexyioumum obpasom: 10 ma pacrsopa A
NOMeLIAT B MEPHYIO KOJNGY BMECTHMOCTBIO 1 4, LONMBAIOT OO METKH
BOZOH H TepeMellHBaAIOT.

1 m2 pactBopa b cogepxur 0,001 xe cBuHuA.

YHuBepcasbHasg HHAMKaTOpHas Gymara.

ITnatunosas yamka no 'OCT 6563—58.
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rocCTt 15933.18—70 Crp. 4

3. NPOBEAEHUE AHARM3A

Hagecky ¢epponnobus | e novemaoT B IVIATHHOBYIO Yanlky, CMa-
YHBAIOT BOAOH., MNPWJIMBAIOT 3 MA (PTOPUCTOBOZOPOJHOH KHCJIOTH H
OCTOPOXKHO, uzberast CHIBHOrO BCNEHHBaHHS, NPUOABJASIOT 110 KalJAM
KOHLIEHTPHPOBAHHYIO a30THYIO KHCJOTY A0 INOJHOTO DPAcTBOPEHHs Ha-
Beckd. CTeHKH YallKd OOMBIBAIOT BOAOH H BBHIIAPHBAIOT PacTBOP 10
Hayajsa ob6pasoBanust KpoMKH cojefi. B uwamky no6apasioor 30 ma
pacrBopa KoMmmuekcoo6pa3oBaTessi M HePeBOAAT ee COAepKHMOe B
cTakaH BMmecTHMocTbio 300 M4, Bcero pacxoays Ha sto 100 ma pac-
TBOpa KoMIUiekcoo6pa3oBaTedsi. PacTBop RosKeH ObITh COBEPLICHHO
npospaunbiM. Hefirpanusylor pacrBop avmuakom Ao pH 8 mo yrnu-
BepCcaJbHOR HHIHKaTOpHOI Oymare, gxo6asasior 1| ma 1%-Horo pac-
TBOpAa 430THOKHCJOH MeIH, 2 2 COJNSTHOKHCAOTO THIPDOKCHAAMHHA, HA
rpeBaloT 10 KuneHus, npumiuBaior 10 ma 2%-Horo pacrBopa THOAle-
TaMMIA ¥ BBIIEPXKHBAOT pactBop B TeueHHe 10—I15 mun npu
80—90°C 3arem npuaumsawt eme 10 mz pacTsopa THOaueTaMHXa H
octaBasior pactBop Ha 2 # npu 40—50°C gast Jyumedl KoaryJduHh
ocajgka

Ocancx orduanpTpoBriBalOT HA GUABTDP «Bejady HAH «XKeJjTas
JeHTa» H 7—8 pa3s NpOMBbIBAICT TENJIOH BOION, B KOTOPyIO J06aBISAIOT
THoaneraMui, pasbaeienslii 1: 200, nna BOSMOIKHO MOJHOrO OTMBI-
BaHug OT HHOOHMS ¥ XKejesza. OcaZox pacTBOPAOT Ha QHIbLTpE B
10 ma ropsiveill napckofi BOLKH, NpoMbiBaloT GuabTp 3—4 pasa rops-
vyeli BOAOH, cobupasi puAbTpPAT M INPOMBIBHbIC BOJAbl B CTaKaH, rie
IIPOM3BOAHMACCE OcaxkjieHHe. DHALTP NOMEINAIOT B IJIATHHOBBLIH THIeJb
H CXHUraioT B vy(denae. 304y A06aBASIOT K HCOBITYEMOMVY DacTBOPY U
BHIIAPHBAIOT pacTBOp Aocyxa [Mas yhajeHHs a30THOH KHCJOTHI CYyXOH
ocraTok 06pabaThiBalOT ABAXABl 5 M4 KOHUEHTPHPOBAHHOH COJSHOLN
KHCJIOTHI, 3aTeM pacTBopsioT ero 3 20 #4 2 H pacTBoOpe COJSHOH KHC-
JOTHl H 1I0CJe OXJaxAEHHS NPONYCKalOT PAacTBOD 4epe3 KOJOHKY,
sapsikenHylo anuonnroM DJ13-1011, co ckopocrbio 0,5 ma/mun Ilpen-
BapHUTEJBHO depe3 KOJOHKY nponyckaior 100 msa 2 H pacreopa cons-
HOM KHCJOTH CO cKopoctbio | ma/mun, 3atem 100 msa 2 H pacrsopa
coastHOH KHCJIOTH u B0—70 ma 0,5 H pacTBOopa COJNSHOH KHCJAOTHI AJA
MOJIHOTO BBIMBIBAHHSI XKeJse3a (npo6a Ha POJAHUCTHIH AMMVIOHHH HJIH
kanuft). Ceunen BoimbiBalor 100 mz 0,02 ® pacrBopa coasHOl Kuc-
Jgorel H 50 s ropsiuel BOABI, NPONYCKast HX CO CKOPOCThIO 1 Ma/muH.
DmoaT BEINAPHBAIOT IO NOJAYYEHUS BJIAXKHHIX coJell, CMAYHBAIOT COJH
BOJOH, A06aBJASIIOT ONHY Kamwaw deHoN0BOro kpacuoro, 2 x4 1%-soro
pacTBopa IMIPOKCHJAAMHHA H N0 KamisgM aMMHak, pas3GaBleHHbI
1:3, no nepexoma OKpacke B posoByw. Pacrsop noaxkucasior 1,5 u
pacTBOPOM COJIIHOH KHCJAOTH M npHakBaior 0,5 ma KucAoTH B H3OH-
TOK. 3areM pacTBOP NEPeBOMAT B MAEJHTEJbHYIO BOPOHKY BMECTH-
moctbio 100150 ma, pob6asasior B Hero 2—3 sa 0,005%-Horo pac-
TBOpA JHTH30HA H BCTPSIXHBAIOT 2 MUH OAA Hu3BieueHHss Mend. Hutwu-
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Crp 5 FOCT $5933.18—70

3oHar Mexu orGpachisator. M3Bieuenne MeZu NOBTOPAIOT 10 TeX NOP,
NOKa OpraHMYeCKHH CJIOH He NpHMeT 3eJieHylo okpacKy. M36hITOK mu-
TH30HA H3BJEKAIOT BCTPSIXHBaHHeM C 3—5 MA UeTHIPEXXJOPHCTOTO
yraepoja.

[Tocne u3BieueHnss Megu B pactBop JAobaBasior H5—6 Kamenb
10%-Horo pacTBOpa JIMMOHHOKHCJOTO KaJjus, aMMHakKk A0 Iepexoja
OKpacKd B po30ByI0, | ma 5%-Horo pactBopa depponuaHuia Kajnus
u ycranasnusaior pH 8—9 no yHuBepcasbHolf MHIMKaTOpHO# OGymare
1,5 H pacTBOPOM COJIAHOM KHCJIOTHI M aMMHakoM, pazbaBieHHbM | : 3.

3atem K pacrBopy no6asasior 2 ma 0,005%-noro pacreopa nu-
TH30HA M BcrpsixuBawT 30 cex 40 mepexofa 3eMeHOM OKPACKH IUTH-
30Ha B po3oBylo. JIUTH30HAT CBHHUA CJAMBAIOT B NPOGUPKY C HPHTep-
Toit mpoOxo#. M3pijeyeHHe cBHMHIA NMOBTOPAIOT JO TeX IIOp, NOKa oue-
peaHas NOpUMS QUTH30HA I[OCJe BCTPAXUBAHHS He NOJYYUT CepoBa-
TYIO OKPacKy, XapakTepHY0 [Jsi CMELIaHHOH OKDACKM JUTH3OHATA
CBHHIA H auTH30HA. ITocse sToro moBTOpAIOT H3BJAeueHHe emle | ma
IUTH30HA H, €CJH 3ejleHas OKPacKa He HCYe3HeT, TO CBHHeI| H3BJeuyeH
MOJIHOCTBIO, DTy MOpUMIO xuTH3oHA orbpachBaior. O6beXHHEHHBIE
BBITSDKKH NMTH30HATA CBHHIA B NpOOMPKax MAOBOIAT UYeTLIPEXXJOPH-
CTHIV YIJIEDOAOM OO ONHHAKOBOrO ofbeMa U IepeMellRBaIoT.

OnrtHueckyi0 MJIOTHOCTb PAacTBOpa H3MepsOT Ha (DOTO3JIEKTPOKO-
JTopuvieTpe ¢ 3eJeHBM cBeTO(QHAbTpOoM (06/1acCTh CBETONPONYCKAHHSA
530 nM) B KiOBerax C TOJNLIMHON ciost 5 mm. B xauectBe pacrBopa
CpaBHEeHHSI HCIOJNB3YIOT YEThIPEXXJOPHUCTBIA yriaepol. OIHOBpeMEHHO
yepe3 BeCh XO[ aHAJH3a [POBOAAT KOHTPOJbHBIN OIHIT.

3.1. [TocTpoeHnne KaJlHOpPOBOYHOIrO Trpadpuxa

B crakaHuyuk BMECTHMOCTBIO 1O 50 M4 OTMEPHBAIOT IHIIETKOM
0; 1; 3; 5; 7 u 10 ma crangaptaOro pacrBopa B, uTo cooTBeTcTByer
0; 1; 3; 5; 7 u 10 mke cBUHHIA, H00aBASIOT O ONHOH Kamje (eHOJO-
Boro Kpacuoro, no 2 ma 1%-Horo pactBopa THIPOKCHIAMHHA, IO
5—6 xanenb JUMOHHOKHCJAOro Kaausi, no 1 ma 59%-Horo pacreopa
deppounanuga xanud ¥, pobamass aMMmuax, pas6GaBjaerunil 1:3,
ycranaBausaioT pH 8—9 no yHuBepcaibHOH HHAHKAaTOpHO#A GyMmare.
3areM pacTBOpP NEPeBOASIT B JEJHTEJbHYIO BOPOHKY BMECTHMOCTBIO
100—150 ms, no6asasior 2—3 ma 0,005%-sOro pacrsopa AHTH3OHA
H BCTPAXHBaOT N0 00pasoBaHHsi KPaCHOTO IHUTH30HATA cBHHNA. H3-
BJIEUEHHE CBHHIIA MPOBOAAT, KAK YKa3aHo B pasfh. 3.

Ilo HafneHHBIM 3HAYEHHSAM ONTHYECKHX IJIOTHOCTEH H COOTBETCI-
BYIOIIHM MM KOHLEHTpANMAM CBUHIA CTPOAT KaduOpOBOUHBIH rpaduk.

4. MOACYET PEIYNLTATOR AHAMM3A

4.1. Comepxanue cBuHua (X) B mpoueHTax BbUHCASIOT Mo Gop-

MyJam:
NpH NMOCTPOEHHH KaJHOPOBOYHOTO rpaduka
g - 100
G -1000"
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FOCT 15933.4B—70 Crp. 4

rue:
g — KOJIHYeCTBO CBHHIIA, HaWAEeHHOe MO0 KanuGpOBOUHOMY rpa-
¢uky, B Me;
G — naBecka B &;
TNPU CPaBHEHHH CO CTAHAAPTHBEIM PACTBOPOM
D — D)) - 100
X= g ( ) ,
(D:—Dy) -G
rie:

g — KOJHYeCcTBO CBHHLIA B KOJOpPUMeTpHpyeMoM of0beMe CTaH-
IapTHOTG pacTBopa B e;

D — onruueckasi IIOTHOCTb HCIBITYEMOTO PAcTBOPa;

D) — onruueckast mJAOTHOCTD PacTBOpa KOHTPOJBHOI'O OINbITA;

D, — onTtHyeckasi WIOTHOCTh CTAHJAPTHOTO PAacTBOpa CBHHIA;

G — HaBecka B a.
4.2, JlonyckaeMble pacXxOXIeHMs MeXAy pe3yjbTaraMHM aHajlH3a

He JOJKHbl IIPEBHIIATb BEJHUYMH, YKa3aHHBHX B Talbaule.

IonyckaeMble pacxo:Kaexns

Conepxanie CBHHIA B % MEXy KPaliHUMH peayibTata-
» ¥

Mu aHaau3a B abc. %

Or 0,001 no 0,004 0,0003
Cs. 0,004 , 0,008 0,0004
., 0,008 , 0,01 0,0005
. 0,01 , 0,02 0,001
» 0,02 , 0,05 0,002
» 0,0 , 0,07 0,005
» 0,07 , 0,10 0,008
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