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FTOCYRAPCTBEHHDBDH CTAHHAAPT COKO3A CCP

M®EPPOHUOBMHA r O CT
Metop onpegenenia COREPH@HMA CBHHUA | 15933-] 8"'""70

Ferroniobium. Method for the determination
of lead content

NocranoBnennem Komurera CraHAapToB, Mep M MH3aMepuTenbHbix npubopos npu
Cosere Munncrtpos CCCP ot 6/V 1970 r. Ne 626 cpoKk BBefeHHA YCTaHOBNEH
c 1/VIl 1971 r.

Hecobniogeuue craHfapTa npecnefyercs no 3akoHy

Hacroamuifl cranmapr pacnpocrpaHsercsd Ha (eppoHHOOHE #H yc-
TaHaBAuBaeT (DOTOKOJOPHUMETPHUECKUH METOJ OnpeneseHHs cogep:Ka-
HHA cBHHLA (npu coxepxanuu cBuxua ot 0,001 mo 0,10%).

- Merox ocHoBaH HA BBIJEJNEHUH CBHHIA THOALETAMHIOM Ha KOJ-
JEKTOPe a30THOKMCJOH MEAH M3 aMMHAyHOTO pacTBopa B MNPHCYTCT-
BUM KoMmaekcooOpasoBares.

OT CcODVTICTBYIOIIUX 3J€MEHTOB CBHHEN OTAEJAIT Ha AHMOHHTE
DJ13-10T1. Ceuneu Bmecre ¢ nuakoMm aecopbupyior 0,02 u pacrsopom
COJMAHON KHCJIOTHI M H3BJEKAIOT CBHHel autH3oHoM. [lonyyernnoe
KOMIIJIEKCHOe COeJHHEHMe JAHTH30HATA CBUHIIA (OTOMETPHPYIOT IO
CMEIDaHHOH OKDacKe C 3e/IeHBIM CBETOQHIBTPOM.

Ipuvenenne Meroza npeaycmarpusaercs B CTaHAApPTaX M TeXHHU-
YECKHUX VCJAOBUAX, VCTAHABAUBAIOUIMX TeXHHUUecKHe TpeGOBaHUA HA
beppouncHui.

1. OBUIME TPEBOBAHMY

1.1. O6mue rtpeGoBanuss K meromy asaamsa — no I'OCT
15933.0—70. |
Q\ 2. ATITAPATYPA, PEAKTHBbLI M PACTBOPSI
\\ D OTOIEKTPOKOJIOPHMETP.

Kucnora ¢ropucroBoxopoxHas (maasukoBasg kucgaora) nmo I'OCT

| 10484—63.

Hananne opuumansHoe
g0

:l'lepeneqama BOCNpelleHa




Kucaora coasnas no T'OCT 3118—67 u 2; 1,5; 0,0 u 0,02 u pac-
TBOPHI.

Kucnora azornas no OCT 4461—67.

AMMOHUH JHMOHHOKHCABIE asysameuleHuolt 1o 'OCT 3653—70.

AMMOHHI JUMOHHOKHCABIH TpexsaMmelleHHbl#i mo I"OCT 9264—59.

AMmonuit magenepokucasii no 'OCT 5712—67.

PactBop KoMIexcooBpasoBaTeds; IOTOBAT CJeyIOULEM 00pas3oMm:
K 1 2 40%-HOro ABy3aMelleHHOIO HWJH TpeX3aMeUIeHHOTO0 pacTBopa
JIUMOHHOKHCJIOI0O aMMOHHUA J006aBasiior 1 4 HacblIEHHOTO HA XOJOAY
pacTBOpa 1ilaBeJeBOKHCAOTO AMMOHUS U IepeMelluBaloT.

Avmuax Bognmii no I'OCT 3760—64 wu pasbaBaenusil | : 3,
1: 100.
Mens asornokucaas no I'OCT 4163—68, 1% -uréi pactsop.

Funpoxcunavun coasHokucaslt no I'OCT 5456—65 wu 1% -nwiit
pacTBOp, OuHILeHHBIH AUTH30HOM: 300 ma 1%-HOrOo pacrBopa THApPO-
KCHJAaMHuHa Hefirpanusywor amMuakom no pH 6—7, nmepesoasit B jne-
JIUTEJbHYIO BOPOHKY BMecTuMOCTbIO 500 ma n pobasasiior no 10 ma
0,1%-nOTO pacrBopa AMTH30HZ B UETHIPEXXJODHCTOM yIjepoie A0
Tex TO0p, NMOKa NOCACAHsIS NOPIHUs AUTHIOHA He CTaHeT TeMHO-3ede-
HOro usera. Fi3ObiTOK NHTH30HA H3BJAEKAIOT YETBIPEXXJOPUCTHIM YIJle-
POSOM A0 TeX Iop, IMoKa IMOCJACAHSs ero NOpLHSA He CTAHET Npo3pau-
HOH U OecCUBeTHOI.

Tuoauneravuna, 2%-Hbl pacTBop.

Cumecp consHOM M a30rtHOfl KHMCAOT (Mapckash BOAKA); TOTOBST

cnenywimuM obpasom: K 900 ma cosnstHol Xucaote npuausaioT 300
A430THOH KHCJOTBL H NepeMelInBa0T.

HMonnooOMenHasi KOJIOHKA, HaNOJHeHHAs aHHOHUTOM DJ1I-10I1 =
XJIOD-HOH (popMe; aHHOHHUT TOTOBAT caAeAywwuM obpasom: 50 e amwo-
uuta JJ3-10I1 -momemaror B crakaH BMectuMocThio 300—500 ma,
POMBIBAIOT NyTeM AeKaHTaUuu 3-—4 pasa BOXOH IJA YyAaJeHHS Ibl-
JeBHAHBIX YacTHI, 3anauBawT 300 ma 2 H pacTBopa COMSHOH KHCJAOTHI
H OCTaBJ/ISIIOT HA CYTKH [Js MOJHOrO HabyxaHWs 3epeH aHHOHUTA H
U3BJEUEHHST OCHOBHOHN Maccel xkeje3da. KHca0OTy caHBaioT, npoMbiBa-
IOT NMyTeM AEKaHTalu¥ elle HecKOJbKO pa3 2 H pacTBOPOM COJSHON
KHCJIOTHl A0 IOJNHOrO yjgalieHHs KaTHOHOB kenesa (mpoba ¢ pomxanu-
10V aMMOHHS HAH Kanua) 4 0,5 H pacTBOPOM COJNSHON KHCJAOTH HO
HCUE3HOBEHHS OKpPaCKM B INPOMBIBHOH XKHIKOCTH, 3aTeM IIPOMEIBAIOT
AHHOHUT HECKOJbKHMH MopuusaMH no 100—150 ma gucTHAMMPOBAHHOMN
BOIBI H, B3MYTHB AHHOHHUT, €ro NMOPUHAMH MepeBOAST B KOJIOHKY, B
HUKHIOIO YacTb KOTOPOH IpelBapPUTENBHO MNOMEINAIT TaMmIIOH H3
CTeKJSAHHOH BaThl. CJO% aHHOHHTA B KOJIOHKE AOJXKeH OBITh DOBHBIM,
Ges nysbIppKOB BO3ayxa. Bricota kononku 50 cm, muamerp 10 mm,
BBICOTA CJIOA aHHOHHUTA 25—30 cu.
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deHoncBul kpacHbf (pernoncyasdodraneun) no 'OCT 4599—61,
0,1%-ue1ir pacrBop B 20%-HOM pacrBOpe 3THJIOBOTO CIHPTA.

Cnupt 3THAOBBIE pextudukosanueilt no 'OCT 5962—67.

Yraepon yerbipexxaopuctell o FOCT 5827—68.

Hdntuzon (mudenunruoxkap6aszon) no TOCT 10165—62, 0,1 #u
0,005% -ub1lt pacrBop.

0,1%-HBill pacTBOp AMTH30HA B YETBIPEXXJODHCTOM YIJIePOJe; ro-
TOBAT caexywliuM obpasom: 0,1 ¢ AHTH30HA PACTBOPSAIOT HA XOJOLY
B 30—50 M4 UETHIPEXXJOPUCTOTO yrJaepoaa B CTaKaHe BMeCTHMOCTbIO
100 ma, nepeBoAsAT pacTBOP B AGJAHMTEJbHYK) BOPOHKY BMECTHMOCTBIO
500 ma, npuausator 200 ma pasbasnaennoro 1 : 100 ammMuaka u suep-
THYHO BCTPsIXUBAIOT. [HUTH30H TlepexoauT B aMMHauHBIH cJo# (pac-
TBOp OKpalUHBAaeTCsd B KPacHBIH HBeT), a IPOAYKTBHl €TO OKHCJEHHS
OCTAIOTCH B OPraHHYCCKOM CJOe, MpHIaBas €My 3eJCHYI0 OKPACKY.
Oprannueckuit caoii or6paceliBaioT. DBoaHyoo BBITSIKKY NpPOMbBIBAIOT
2—3 pasa BcTpAxuBaHHeM ¢ 9—10 M4 4eTHIPEXXJOPHCTOrO YIJIEPOAa,
CJAMBas IOCJeLHMH IIOCJTe OTCTauBaHHWs. 3arteM npugausaimot 100 ma
Y4ETBIPEXXJIOPUCTOrO yraepoia u 1,5 H pacTBOp COASAHON KHUCAOTHL IO
M3MEHEHHSI OKPAaCKU BOJLHOIO ¢J0si. PacTBoOp 3HEPrHYHO BCTPSAXMBAKOT
B Teuenue |—2 mun QA4 NOJHOTO H3BJAEUEHHA [HUTH30HA B KHCJBIH
cnoi. Boxuag basa npu sToM JonxkHa obecuseunBartbes. [loce pac-
CJIOCHHS PACTBOP JAMTH30HA CJAHUBAIOT B APYIryI0 AeJUTEJbHYIO BOPOH-
Ky H BCTpsxHBalor ero 3—4 pasa no 1 mun co 100 ma Boasl. Boanywo
¢dasy mnocse pacciaoeHHs OTOpachiBalOT, a PacTBODP JAHMTH30HA (HIAb-
TPYIOT uYepe3 CyXOH (PUIbTP B CYXYIO CKJISHKY M3 TEMHOTO CTeKJa ¢
NnpuTepTol npoOkof. PacTBop XpaHAT B TeMHOM IMIpPOXJaTHOM MecTe
He 0oJee IBYX HeleJb.

0,005%-ublft pacTBOp AMTH30HA B YETHIPEXXJODHCTOM YIVIEDOE;
rOTOBAT B O€Hb [PHMEHEHHST COOTBETCTBYIOIIMM pasbaBiaeHueM
0,1%-HOro pacTBopa 4eTHIPEXXJOPHCTHIM YIJAEPOIOM.

Kanmit sumoHHOKMCcAbd 1o ['OCT 5538—51, 10%-Hbiii pacrsop.

Kanuii xkenesucrocuHeponuctelii no I'OCT 4207—65, 59%-Huil
pacTBop.

CranpaprHble pacTBOPHl CBHHIA.

Pactsop A; rorosar caeayiomum ob6pasom: 0,1 2 Meransuyeckoro
CBHHLA IIOMEIIAIOT B CTaKaH BMectuMocTbio 200—300 ma, pacTBOpsioT
B 10—15 ms asorHolt KucMoTH, pazbaBaeHsoil 1: 1, H KoJOHUeCTBEHHO
TepEeHOCAT B MepHYI0 KoJOy BmectumocTblo | 4. PacrBop momnuBaior
10 METKH BOAOH M XOPOIUO TepeMelIHBaoT.

1 2 pactBopa A comepxkur 0,0001 2 cBuHLA.

Pactsop B; rorosit caenywouium obpasoMm: 10 ma pacropa A
MOMEIIa0T B MEPHYIO KOJOY BMECTHMOCTBIO 1 4, HOJHBAIOT 4O METKH
BOLOH U MepeMelIHBaOT.

1 ma pactBopa b comepxur 0,001 mez cBHHLA.

YHuBepcaJbHaa HHAHKATOpPHasA Gymara.

[Tnarusosas wamka nmo 'OCT 6563—58.
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3. NPOBEAEHHUE AHATM3A

Hasecky ¢epporuodusa | 2 momeniaiot B IVIATHHOBYIO 4anlxy, cMa-
YHBAIOT BOMAOH, MNPHJIHBAIOT 3 MA (TOPHUCTOBOJODOAHONH KHCJIOTHI H
OCTOPOXKHO, uzberast CHJIbHOIO BCIICHHBAHUA, npu6aBaAgOT 110 KaljaAM
KOHLEHTPHPOBAHHYIO a30THYIO KHCJAOTY 1O NOJHOTO DAacTBOPEHMs Ha-
Beckd. CTeHKH 4YalUKd OOMBIBAIOT BOAOH H BbIIapHBAXOT PacTBOpP M0
HayaJa o6pa3oBaHusi KPOMKH codefi. B uwamky 1006aBisioT 30 ma
pacrTBopa KOMIJIEKcoO6pa3oBarelisi M TIEPEBOAAT €€ COAEPHKHMOe B
crakan BMmecTuMocTbio 300 ma, Bcero pacxoxys Ha 310 100 Ma pac-
TBOpa KOMIUleKcoo6pasoBarensd. PacTBOp KOJKeH OBITP COBEPIIEHHO
npospaunbiM. HefiTpanusyloT pacrsop avmmuakom po pH 8 mo yHH-
BepcasibHOd HHAHKAaTOPHOH Oymare, jgobasasior 1 ma 1% -Horo pac-
TBOpPA a30THOKHCAON MeAH, 2 2 COJSIHOKHCIOTO THIDOKCHAAMHHAE, HA-
rpeBalOT A0 Kuueuus, npuausawr 10 ma 2%-Horo pacrsopa THOaHe-
TAMHIA W BbAEPXKMBAKOT pacrtBop B Teuenne 10—15 mun npw
80—90°C. 3arem npuauBator eme 10 ma pacrsopa THOaueramMuia H
octasasiior pactBop Ha 2 4 mpu 40—50°C mas Jyuinefi KoaryJasuHH
ocajka.

Ocanox OTGHABTPOBHEBAT Ha GUALTP «Oenas» WX «XKeJaras
JeHTa» H 7—S§ pa3 NpOoMBIBAICT TEMJIOH BOAOH, B KOTOPYI 106aBJIAIOT
THOaueTamui, pasbamieHnif | : 200, 119 BOSBMOXKHO MOJHOTO OTMBI-
BaHus OT HHOGHs H xejesa. Ocaiox pacTBopAT Ha (QHIBTpe B
10 ma ropsiuell HapcKo# BOAKH, MpoMbiBaloT Guabtp 3—4 pasa ropi-
yell BONOH, cobupass pHABTPAT H INPOMBIBHbIE BOJbl B CTAaKaH, TAEC
IPOU3BOAHJIOCE Oca)aeHHe. DHILTP NOMEINAIOT B NJIATHHOBBIH THIeJb
H cXKuraioT B My(ese. 304y 100aBIsIOT K HCHBITYeMOMY pPacTBOPY H
BLITIAPHBAIOT pacTBOp Zocyxa. [las ynasenHs asoTHOH KHCJOTHL CyXoh
ocTaTtoK 06pafaThiBalOT ABAXAB b M4 KOHIEHTPHPOBAHHON COJISHOH
KHCJIOTB, 3aTeM pacTBOpsAloT ero B 20 M4 2 H pacTBOpE COJSHOH KHC-
JOTH H lIOCJe OXJaXJeHHs IPONYCKaIT pacTBOp uepe3 KOJNOHKY,
3apsUKeRHY0 agMoHHTOM DJ13-1011, co ckopocrbio 0,56 ma/sun. Tlpen-
BapHTENbHO yepes KoJOHKY nponyckawor 100 m2 2 H pacTtBopa conf-
HOH KHCJOTBHI cO cKopocTeio | ma/mun, zartem 100 ma 2 B pacrsopa
CONMSIHOH KHCJAOTH H 50—70 ma 0,5 H pacTBOpa COMSIHOH KHCJOTHL JUIA
MOJIHOrO BLIMBIBAHHS ¥eje3da (mpo6a Ha DOJAHUCTHIH AMMOHHH HJH
kanuit), Ceunen BoiMpiBator 100 ma 0,02 n pacrBopa CONAHOH KHC-
J0TEl H 50 M4 TOopAueR BOAK, NMPONYCKAas HX CO CKOPOCTbIO 1 ma/mun.
Da0aT BBINAPHBAIOT A0 NOJY4YeHHS BJAXKHBIX COJeH, CMauHBAIOT COJH
BOJOH, N106aBAsIOT OAHY Kamno deHosoBoro kpacHoro, 2 x4 19%-goro
pacTBOpa I'MIPOKCHJAMHHA H 10 KanJdM aMMmuax, pas3GaBJaeHHbIH
| :3, 1o mepexoma OKpack® B po3oByw. Pacrmop nopxucaswor 1,5 H
DACTBOPOM COJASIHOM KHCJIOTH M npuaxBanor 0,5 ma KucAoTel B H3OH-
TOK. 3aTeM pacTBOD INEePeBONST B [eJHTEJIbHYI0O BODOHKY BMeECTH-
MocTtbio 100--150 ma, nobasasior B Hero 2—3 ma 0,005%-Horo pac-
TBOpA AHTH30HA M BCTPSIXHBAWOT 2 Mud IAA H3BJNeueHHS Meau. Hurtu-
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30HaT Meau orOpachiBalT. M3Bieuenne Melu NOBTOPAOT 10 TeX NOp,
IIOKA OPraHHYeCKHM CJIOH He NpHMeT 3eleHyI0 OKpacky. M3l6niTox nu-
TH30HA H3BJIEKAIOT BCTPSIXMBAHHEM ¢ 3—bH MA YeTHIPEXXJOPHCTOTO
yraepoja.

[Tocne u3BjedyeHuss Meaum B pacrBop Ao6aBaslwT 5—6 Kamedb
10%-Horo pactBOpa JMMOHHOKHCJAOTO KajHus, aMMHakK [0 Nepexoixa
OKpPacKH B DO30By10, 1 ma 5%-HOro pacrBopa deppounuanuga Kaaus
u ycraHasausaroT pH 8—9 no yHuBepcanbHOl HHAMKAaTOpHOK GyMmare
1,5 H pacTBOpOM COJMSAHOH KHCJIOTHL U aMMHAKOM, pazfaBjedHbim | : 3.

3ateM K pacrBopy nobasasior 2 ma 0,006%-moro pacrsopa nxu-
TH30HA H BCTPsxuBawT 30 cex Q0 Tepexona 3eJeHOH OKPACKH IHTH-
30Ha B p030Byi0. JINTH30HAT CBHHHUA CJAHBAIOT B HPOGHPKY ¢ NpHTep-
TOH TIpOGKOH. M3piedenne CBHHIIA NMOBTOPSIOT HO TeX 110P, NOKa Ode-
pefHast NOPUHs JUTH30HA [I0CJE BCTPSAXHBAHUA HE MOJYUHT CepoBa-
TYI0 OKPacCKy, XapakTepHylo [JfA CMELUaHHOH OKpacCK{ AMTH30HATA
cBuHIA M auTH3oHa. Ilocse sToro nmoBTOPSAIOT H3BJAeueHHe emte 1 ma
AATH30HA M, €CJH 3eJeHas OKpacKa He MCUE3HET, TO CBHHEI[ M3BJeueH
TOJHOCTBIO, IJTY INOPHUMIO AMTH30HA OTOpaceBaioT. O6belUHeHHLIE
BBITS2KKH AHTH30HATA CBHHIA B NPOOHMPKAx MOBOASIT UYETHIPEXXJOPH-
CTBIM YTJIEPOAOM A0 OJHHAKOBOTO oObema M IMepeMellnBaloT.

Onrnueckyio NJIOTHOCTb PACTBOPA H3MEPAT Ha (HOTO3JEKTPOKO-
~10DHMETPE C 3eJeHbHIM CBeTOMHABTPOM (06/1aCThb CBETONPOIYCKAHHA
530 nuM) B KiOBeTax c TOMMHON clos 5 mm. B xauectBe pacrBopa
CPABHEHUS HCMNOJB3YIOT YeThIPeXXJIOPUCTHIA yraepon. OJHOBPEeMEHHO
4epes BeCh XOJ, aHAJIH3a NPOBOASAT KOHTPOJbHEIH OINHIT.

3.1. [loctpoenne XKaaHGPOBOYUHOro rpadHuKAa

B crakanuukm BMecTHMOCTBIO 10 50 M4 OTMeDHBAIOT IHIETKOMN
0; 1; 3; 5; 7 w 10 ma cramgaptroro pacrsopa B, uto cooTBeTCTRyer
0; 1; 3; 5; 7 u 10 mke cBuHIA, DOBABASIOT NO ONHOH XKamje tenom0-
BOrO KpacHoro, mo 2 x#xa 19%-HOro pacTBopa THAPOKCHIAMHHA, MO
5—6 xamenp JMMOHHOKHCJIOrO Kaaus, no 1 ma 5%-noro pacteopa
peppounanuga Kanust H, n06aBassi aMMHak, pas6aBieHHbl 1:3,
ycranasaupaior pH 8—9 mo ynuBepcanpHOH HHAMKATOPHON GyMmare.
3ateM pacTBOp NepeBOAST B JAENHTENbHYIO BOPOHKY BMECTHMOCTBIO
100—150 ma, mobasasior 2—3 ma 0,005%-Horo pacrBopa IHTH30HA
H BCTPAXHBAKT X0 O0pa30oBaHHs KPAaCHOrO MHTH30HATA CBHHIA. M3-
BJIeYeHHe CBHHIA MPOBOAAT, KAK YKAa3aHO B pasf. 3.

[lo na#oeHHBIM 3HAYEHHSIM ONTHYECKUX IJIOTHOCTEH H COOTBETCI-
BYIOIIHM HM KOHLEHTPANUHSM CBHHIA CTPOAT KaJHOPOBOYHBIHA rpadiux.

4. MOACHET PE3YNLTATOS AHARM3A

4.1. Comep:xanue cBHHuNA (X) B NpOLEHTAX BHIYHCASIOT IO dbop-

MyJaM:
NpH NOCTPOEHHH KaJHODPOBOYHOTrO rpaduKa
g - 100
G - 1000 '

94



rae:
g — KOJHYeCTBO CBHHIA, HaljflcHHOe MO KanuOpoBOUHOMY rpa-
¢uky, B Me;
(G — HaBecka B &;
MPH CPAaBHEHHH CO CTAHAAPTHBIM PacTBOPOM

X — g(D— D)) - 100
T (Dy—Dy)-G

riae:

g — KOJIHUECTBO CBHHIIA B KOJOpPHMeTpHpyeMoM oObeMe CTaH-

NapTHOTC pacTBopa B g;

D — onrtryeckas MJAOTHOCTb HCOBITYEMOrO PAaCTBOPA;

D, — onrtuyeckas NJOTHOCTb PACTBOpPA KOHTPOJBHOIO OIBITA;

D2-——onmqecxaﬂ TJAOTHOCTh CTAHJAPTHOIO pacTBopa CBHHILA,

(G — HaBecka B e.

4.2, lonycxaeMble pacXOXKJIEHHR MeXAYy pe3yJbTaraMH adajn3a
He JOJMKHbl NDEBHINATh BEJHUHH, YKa3aHHBIX B TabJuue.

HonyckaeMmble PacXoKAeHHs
Conepxande ¢BHHLIA B % MEXIY KPallHUMH pe3yabTata-
MH 2Haau3a B abc. %

Or 0,001 a0 0,004 0,0083
Cs. 0,004 , 0,008 0,0004
., 0,008 , 0,01 0,0005
» 0,00 , 0,02 0,001
» 0,02 , 0,05 0,002
» 0,06 , 0,07 0,005
» 0,07, 0,10 0,008




