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ME XTI OCY 1T APCTEBSBEHH BB H CTAHITAPT

KOHUEHTPATH! CBHHIIOBLIE

PoTomerpiteckmii ¥ aTomuo-abeopBumonnsiit MeToIs

ONpedeTeHHA ONCHIa ANMHEHHA rﬂm

14047.11-78

Lead concentrates. Detepmination of aluminium,
Photometric and somic absorption methods

ORCTY 1725

Hacroaumi ctanaapt pacnpocTpaHAeTCs Ha CEBHHIOELIE KOHUSHTPATE Bex MADOK H YCTAHARAHBAST
Maaii:rpir%cmﬁ H aTOMHO-a8COPOUHOHHBNN METOIM ONpeicieHHs MACCOBOH JONH OKCHAL ATIOMHNE
M ¥ Buu -

[lpn BOsHHKHOBEHHH PASHOTTACHH B OUSHKES KAMECTEX CRMHILOBOID KOHLUSHTPATA O TOKAIRTETO
COMEPAIHHA OKCHIA ATOMHHMA OTIpEdefeH e NPOBOLAT HOTOMETPHICCKHM METamoM.

(Hamenenuan pegaxmua, Ham. Ne 1),

1. OBIIHE TPEEOBAHHHA

L1. OfuHe TpeboBanua K MeTonaM aHaTHIa — no TOCT 27129,

(Himenennas pemaxuun, Him. Ne 2).

1.2 Pawioxerne CBHHLOBOTD KOHUEHTPETA L ONPEIENeHHA OKCHIA ATIOMHNHA METOAOM STOMHO-
ABCOPBIMOHHON CICKTPOMETPHM TPOBOAAT 1O tropontacToBoll WiH Keapuesoh nocyae. JLng XpaHEHMA
CTAHAAPTHONO M IPAdyHPOBOMHLIN PACTHOPOE HETINBIVKIT KEAPUEEYI) HIH NOTHITHASHORYIO NOCYIY.

L.3. Tlpwn onpeneneHHH OKCHIA ATOMHHHA METOROM AToMHO-abCopBLHOH HO CIEKTPOMETDHMN YoTa-
HARMHBAKT YCIOBHA U3MCPEHHA (BLICOTY TUKIMEHH IOPCIKH, TAIOBLIH COCTAR MNAMEHM, LIMPHHY THeaH),
MPH KOTOPELY. AOCTHIRIOTCA OMTHMATLHbIE NAPAMETPM MO YYBCTEHTCIBHOCTH M NPABHAEROCTH A8 CoOT-
BETCTRYIOLLETT KOMITOHERTA ¥ nprbopa.

1.2, 1.3, (Beepenst gononnmrensso, Ham, Ne 1).

la. TPEFOBAHHA BEZOINACHOCTH

la.l. TpeGopanus BesonacHocTt — no NOCT 140475,
{Beenen mononmmnTesio, Mam. Na 1).

2. @OTOMETPHYECKHH METO

MeTou ocHOBAH Ha OGPAIOBAHHH BHYTPHEOMIINEKCHOTO COCIMMEH NS ATIOMMHNE CO CTHILAI0 B chabo-
YRCYCHOM Cpefie W HIMEPEHHH ONTTHYSCKOH IIOTHOCTH OKPAINEHHONS PacTBOPa MPH ATHHe BomHEl 530 HM.

21, AnnapaTypa, peakTHRH M PACTEOpPH

Ja npoBedeHHA AHATHIA TIPHMEHAIOT:

CTIEKTPOGOTOMETE HITH (hOTOINEKTPOKUIOPHMETR;

ANCKTPONETE MYPCILHYIO C TEPMOPETYIATOPOM, O6eC e HBAKIITYK TeMNEPATYRY HArpega oo 900 "C;

THUIH MEnesHble ITAMIOBAMHLIE WIH TOUSTHLIE, HE CONCpRALIHE XpOM;

KHeaoty cepuyi no NOCT 4204, pacrsop ¢ (%HESUH} = 0,5 moa/mu’;

KHCAOTY acKOpOHHORYIO, pacTeop 5 r/m™:
kcnoTy yreyehyio no FOCT 61, pacteop ¢ (CH.COOH) = 0,2 mons/am’;

Hiaumae odmetansnoe MepenesaTea Bocnpemen:

© HagaremscTso cranmapron, 1978
© UMK Hanarenrcreoe crangapros, 1999
Mepewsgapne ¢ HadenenHamu
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C. 2 TOCT 140471178

HATpHH yKcycHokuesnt no FOCT 199, pacteop ¢ (CH,COONa) = 0,2 moas/om’;

HATPHS NEPEEtCE;

HATPHA aT3apHHCYIBonaT, pacTsop 1 r/m’;

cTHABGE0, pacreop 0,6 /o’

aneTETHLE Gytheprpd pacteop ¢ pH 5,4 (nposepsoT Mo pH-ucmyi»; 145 cu? pacsopa ¢ {CH;COOH) =
= 0,2 MomL/IM° MOMPLIAKT B MEPHYID Konby pumecTuMOcTEO | OM® H JOBOOAT J0 METKH PacTBOPOM
VKCYCHOKHCNOTD Warpua 0,2 momb/am?;

KBACUES aomokanyeptie no NTOCT 4329,

CTARIAPTHLE pacTeop amosuing: 0,0932 r alioMOKATHeREK KEACUOE CIUVTARTACT ¢ I T MmepexHcH
HaTpHA B XKemeipoM THrme npy Temmepatype 650—T00 “C. Tlnap BRIRESaYHEAKOT BOAGH, © NOMOULIEK
BOPOHKM NEPCHOCAT B MEPHYI0 Konby BMecTHMOcTE 500 om’, pasBanmsior Bodoi A0 METKH W XOpolio
nepeMelHBasoT, Ui hTPOBBIBLKIT YacTh PACTROpE B CYXYI0 SHCTYR Komdy.

1 cn® duabTpaTa concpMT 20 MK OKHCH AMOMHHHA.

(Hamenennan penasuns, Ham, Ne I).

3. MPOBEAEHHE AHATH3A

1.1, Hapecky cBMHUOBOTO KoHURHTPpAaTA Maccod 0, 5000 r — nNpH comep#aniy OKCHIA AMOMHHHA OT
0,2 20 0,9 %, wan 0,2000 r — npd copepraniy o1 0,5 1o 2 % noMeLIAT B XeneIHEH THreNb, NpUOARAKT
3 r MepeKMCH HATPMA, TILATELHO NepeMsiliWBAkOT W crnamamoT B sydensiol meuw npu 630-—700 °C.
THrenh CHATANA CTABAT HA KPal MyheAd ANA VIIUTCHHA [harfl Wl peaKTHROR, JETeM TepeHOCHT B ropaTyi
31‘]|'I;_Ir' wydend. [Tocie NOAHOTD PACTUIAANCHHA COOSEMMOTO THIA S0 OCTOPOKHD OXRARNAKTT, NOTpyEan

/4 BRICOTE B XONOQANYIO Boty. B THreAL ¢ 5aTEepNEEIIMM, HO HE BNOIHC OCTHIBILMM IMNAROM ITPHIHBRKT
HebonbHME nopUMayE wegy. Pasnowedns nnama npoTexaet OypHo, © oDMIBHRIM BRLOCAZHHEM TMapoE,
Tll:lm?lﬂ" THMET Haﬁphmam YWACORAK M CTTEIMIM. CJJ,.'J.E-]JIH.‘HU’H THITIH CMBLIEAKTT ﬂﬂ..'.'iﬁﬁ Heped BOPOHEY B
MEPHYIO KOGy BMecTHMOCTRIO 500 oM’ , Kyia npelpapurentio Hanuto 200—300 cu® poaw, pasbanimor 1o
METKH BOSOH M Xopoluo nepeMeiuHsaT, B avetyi konby ondiisTpoBbiBaieT YacTh pacTiopa, GepyT An-
AHAAHIA ATHEROTHYIO YacTh 5 ¢M° M NOMEMAKT B MePHYR Konly BMecTEMocThIo 50 cm’.

TpuansioT pacTop cephoi kkenori 0,5 mome/iv® ao pH 5,4, HeoBxonnMos KonH4ecTso cepHol
KMCAOTED YCTHRHARTHBAIT CASOYIOMM oBprioM: B OTAIEHYEY KOAGY NoMelEoT AHEBOTHYI YacTh pac-
TEOpa 5 cM’, NpHARLAT | KATITIO PACTEOPA ATHIAPHHCYNL(DOHATA HATPHA H THTPYIOT PacTBOPOM CEPHGH
krcaoTs 0,5 Moms M’ ao Mepeiola oKpackd 13 GHONeToBOR B KpacHyo. KanW4ecTho CepHoll KHoIoTh,
HIpACKOAORAHHOR Ha THIPOBAHKE, MPRIHEAKT K ATHEBOTHOH YacTH HeoledyeMoTlo PaRcTBOpd. JaTeM
npwharnsoT 0,2 e’ pacToopa ackopbvHonodl KMCAOTM ENA BOCCTAMORNCHMS CNENOE Memesa ¥ Memm,
nepelleAMINy B pactrop. 5 oM’ pacteopa crianbann, paibanngior ALSTATHEM GydepHuM pacTBopoM 10
METEM W nepesmelmMeanT. Yepea § suH MIMepAIOT ONTHYCCKYE) TUIOTHOCTE PACTBOPA NP ATHHE ROSHL
530 HM B KIOPETAN C ONTHMANLHON TOMUMHONA TOTIOUEIEND CBET A0S

Pacteopom cpapdedHa NpH HIMEPEHHN ONTHYECKOR TMAOTHOCTH CAYEMHT PAcTEOR KOHTPOALHOTD
OTEIEA, APOBSACHHOIND Yeped Bee CTAIAMW SHann3a,

MaccoByio 0M0 OKCHIA ATKMHHEA YCTAHAENHBIOT Mo MPadyHpoBOIHOMY Mpaduy.

(Hasewersan penasuma, Hav, Ne ).

32, lIna nocTpoeHMA IPAIYHPOBEOYHOrD rpadHka B MEPHEIE konbhl smecTHMocThI0 30 cv’ oTOupaloT
muneTkoi 0; 0,5 1,0; 2,0; 3,0; 4,0 1 5,0 cm® orden ETPOEIHHOTD CTAHOAPTHOTO PAcTROPE, ITO COOTRETCTRVET
0; 0,010 0,020, 0,040, 0,060; 0,080 1 0, LK Mr oxcHia amoMiERA, TTpIIHEIKT DACTEOP CEpHOH KMGAOTE
0,5 wons/aM" oo pH 5,4, KonyecTro KOTOPOH YCTAHARTHEAIOT THTPORIHHEM OTIENEROTO AnHKBoTa. lanee
MOCTYTAKT, Kok VrasaHo B . 3.1

Mo nomyieHHBM JHANCHWAM ONTHYSCKME IOTHOCTCH PACTEOPOE 1 COOTBCTCTEYHILLMM HM COCpMa-
HHAM OKCHIA AMOMEHHA CTPOAT MaIvHpoRoYHbIE rpadiME.

4. OBPAEOTKA PEIYIBTATOR

4.1, Maccosyiz nofw orcHIa anoMprHEa (X B npoucHTax BhMBcEOT do dopMyns

rae A7 — KOMHMeCTEO OXCHIA ATIOMHHHA B npobe, sallleHHOe NO rpaIyHpoOBOUHOMY rpadHKy, Mr;

M — M3CCA HABSCKH KOHLCHTpATR, T,

4.2, lomyckaeMoe pacxomaciie MEETY peIvTLTaTIMH NapaieNbHbIN ONpeIeneRuit H JonycKaeMoe
PACKMKICHME MEEDY PCIVINTATAMH AHATHIL LW GOBCPHTEALHOH BepoaTHooTH P = (0,93 qe nocxwo
TpeERITATE BETHYHHEL, YREAIAHHOH B TabnHue
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%
) | Jonycknsmos Packsusiige Mesay Jonyegasemss puoReRAeANE MEkoy
Hmm AORR OKCRRL AITHMHH T I TLOTHLETE T | bl A L'III'PE.'I,HJIE-HH.H“H pmjl.llmum.u:u AHATH2A
Or 1,2 10 0,5 ; 0,05 | 0,08
Co.05 » 2 i 0,15 0.2

{Hamenennan penaoas, Faw, Ne 2),
5. ATOMHO-ABCOPEHHHOHHBIH METO/I,

MeTon ocHOBAH HA MIMEPCHHM MOTIOIUEHMA AHEEA anoMAHRA 3093 AM NpH BBSAcHEH AHANRIN-
pYeMETY PACTEOPOE KOHUEHTPETOE H CTAHOAPTHRIX PECTECPOE B TUTAMA 34KNMCE asoTa-aueTHneH. [Tpofwm
CEHHUOBOTO KOHUSHTRTE NPeIlBapHTeIEHO TIEPEBOIAT B PACTEOD KHCIOTHEM DAATIOMEHESM,

51, Annaparypa, PCAKTHER M PACTEOPH

CrektpodoToMeTp AToMHO-aGcopEUHONNEIT M0G0l MapKH ¢ BETOUHHECM HUTVIeHHA 1A 20
MMBE WA

BOJAYX, CKATHI non gaetenmney 2-10°—6.10° Tla (5—6 am);

AUSTHAEH B Oa/mToax;

cTakanE PrroponiscTorse BMecTHMocTeR 200 cm’;

kEcAory coinyie oo TOCT 311%;

rmenory asomiyio no FOCT 4461;

EHcaoTy grmopseTopogoponayio mo FOCT 10484;

Kanmii xnopueTstii mo FTOCT 4234, pactoop 100 rinm’;

opon asoxad oo FOCT 4109

amoMHHEA neperdbii no FOCT 11065 smapkn Be Hioke A 95

MKMCh A90Ta B BaIIOHAN,

CTHHAAPTH bl pacTBop amsuEHa A 0,529 1 anoaMiHEA (MoBEpXHOCTE 80 Do ORITL GaecTaned,
HEOKHCISHROH) pAacTRORSIOT NP Harpesasun B 2030 cv® conmpo xneaoTw, nofapnan CORHHYEY KHCIOTY
H 10 HECKOTBEO Kalelh a3oTHOH KHEIOTE 00 TOJHOM PAcTBOPCHHA HABCCKH. 3aTeM [RCTROp YITapHEAKT
tocyxa, nparksawt 30—40 cyv? soam, 15 cv’ congHoH KMCNOTEL, HATPEBAOT A0 PAcTROPCHMA coneil,
OXMAHIART, NENeBOIAT B MEPHYE Konfy mMectHsvocThio 1000 eM’, AoBoasT Ao MeTEH Bozofl B nopeMe-
T BT

1 cn® pacTropa A CONCPHMT | M OKCHIR AN HHEH;

CTAHIAPTH bl pacTeop amomupka B 20 cm? pacTROpa A MOMEUEKT B MOPHYED KO0y BMECTHMOCTED
200 cm®, DOBCAAT 10 METKH BOAOH H NepeMenIHBLT.

1 em® pactsopa B cotepaur 0,1 Mr oKCcHIA STHOMHHRE.

(Hamenennan penakuns, Ham. No I).

52, MposegenHe avanHsa

3.2.1. Hapecky cBHHLOBOTGO KOHUeHTPRATA Maccoil 10000 r noMewnanT so Gropolfactorbii cTakan
vecTiMocTs0 200 o, npramsaor 30 ov® eMecH conmKoll 1 drioprcToroaopoaHod kucaor (15:1), 10 ou?
asoTHOH KHenoTsl, 1—2 cm’ Gpoma, JaKpeIBAOT (HTOPONAACTOBON KPEOUKOH M OCTARIAKT Ha GOpTHKe
wikTe B Tewenwe 30 MBH, 3uTem cTakad cTAaBAT Wa roIATY. OTTOHAKT GpPoM H BEIIAPHBAKIT OOCYXA.
Mpwissaor 10 ey’ consamoll KHCNOT M BHOBE BLnapiexoT gocyxa, Tlocne 3Toro npuamMBwoT mo 20 ov’
BOGE H COMARCH KMCIOTH, PACTHOPA HalpeBalT g0 pacTROpSHMS colel M NepeBoIST B MepHYIe Kondy
BMecTHMOCTRIO 200 ex®, fofarnan 6 e’ pacTeopa xnopucToro kamss. [Tapammensno NPOBOIAT KOHTPONE-
MBI ONBIT.

T onpefeieHM ATOMUHNS AHLTHINPYEMEIC CTAHNAPTHEE PACTROPL] PACTIRUTAKT B MIEMA JAKHCL
A3CTA-AlCTHACH H MIMEPROT MOTNOMEHAs THIHH amomMunua 3059,.3 au. HomonnaymoT osa crmocoba same-
PEHHA NOFAGILCHHA B 3aRHCHMOCTH OT MOLeTH TipHSopa.

Ha cnegTpodroroMeTpax, HMESKUIHX PeXHM paboTh «KOHLEHT DAL paboTAKT B peaHMe «KOHUSHT-
pamgs, TPAIVHPYA NpRGop Mo oIHOMY, DEYM WIM TPeM PAacTBOpPaM 408 NOCTPOCHHA TPAIVHPOBOMHOTD
TPapHEa, WIN B PORHME TOTNOWeNRes MEeTOIoM «OTPaH HYHBAHUEY PACTROPOE: HIH METONOM sTpeX
srumonors, Ha octansasx nprbopax pafotaioT B peaUMe sNOMOIEHAC OOHHM B3 TICPeIHCIE HHER BLIe
seToaos. [lps patore B pesume sKoHUSHTPaLM ¢ Tabno MpuGopa CUMTEIBUOT MACCOBYIO JONK ATHMHRHH
B MKT/CM’, TIpH HCNOMBIOBAHMA PEXHMMA aTOTNONEHRes paloTalnT ¢ JMNHCHO B CAMONMIIYLUEY: TOTEH-
UMOMETPE MAH cO0 CHITHEM HOXataHMs Mo oTpenoyHoMy Wik unhposoMy npubopy. MeToa sorpasriiga-
MOLIHY PAcTROPOHS JAKTKYAETEH B oAy MeHHY 0TCMETOE 1711 AHRTHIHPYEMOTO PRCTBOPA M ARVE PACTRODOR
A7 MOCTROCHAA TpadyepoBoiHOre rpadikie, OOHH H3 KOTORMY [aeT GoNBMEA, & ApYyrol — ek L
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C. 4 TOCT 14047.11—738

OTCHET MO CPABHEHHID ¢ OTCHEToM LS aHanlsupyesoro pacteopa. [Ipy paBoTe B peXHMC «NOMMOILCHHE
MACCOBYH JONK WINMAHHA YCTAHABTHEAIT Lo TPYIVHPOBOUHOMY TpaHEy.

Ha aHamisMpyeMors pacTBOpPS MOXHO TAKKE ONpPeIefiNTL OKCHIAM KanbuHs # mardus. Jns smoro
HeoOXOAMMO NpPH NepesefeHHH Npobsl B MepHYID KonGy aobapHTh B Hee 10 cq’ pacTEopa mamHTaHa.

(Hsmenenmna penasman, Has, Mo 2).

5.2.2. ToTOBAT pacTBOPE! AIA NOCTPOSHHA IPAIYHPOBOUHOTO TpadMKa, conepXaume 2, 5, 10, 25, 50,
75 1 100 MET/cM® OKCHIE ATIOMHHI: B KAKIVIO HI CEMH MEPHEIN KNG BMecTHMOCTRIO 200 cd? noMemaior
1o AHOR W3 ATHKBOTHEIX gacTeit: 4, 10, 20 e’ pacreapa B u 5, 10, 15, 20 cx® pacTeopa A. 3atem o Bee

KonBhbl H0GaBiaoT o 15 oM® conaHoi kMcnoTkl ¥ o § cM® pucTROpa XNOPHCTOTO KATHA, A0BOAHT A0 METKH
BOAGH ¥ NepeMelUMBART.

5 OtpaboTKs pe3svILTaTaR

5.3.1. Ecam msMepedHe NpoBOJHAOCE ¢ SMNHCLIO0 Hi CAMOTIMIIYILEM NOTEHUMOMETPE, TO THHefKoH
HIMEPAKT BRICOTY ITHKOB B MM M CTPOST IPAIYHPOBOYHEN rpadMK & koopauwkaTax: C — Maccosas nons
OKCHIA AMOMHHWA B PACTROPE B MKT/CM® — L — BEICOTA ITHKOR B MM.

TIpH HIMepeH UM NOTTOICHHA THHMH AIIOMMHHA N0 CTPEIOYHOMY WK 1dpoBoMy npHGopy rpagy-
HPOBOMHKIN Tpadmk cTpoAT B KoopauHaTax: C — MaccoBay Q00 OKCHR ATIOMHHHSA B PACTEOPE B MKT/CM®
— N — norasaHua npudopa.

3.3.2. Maccosyo momo oKcHia amoMuEms (X)) B npoueHTax BLIMKCAMOT No GopMyne

X, =

my, — ) l-"'.
i - 0

e my — MICCOBAA AONA OKCHIS ATKOMHHHA B PSCTROpE NMpobkl, MKT/cM’;
iy — MACCOBAST DOMA OKCHEA ATIOMHEHA B pAcTEOPS KOHTPOIBHOID ONBITA, MKT/CM ™
V— offbeM pacTEopa mpodbl, oM’
M — MACCA HABECKH NpoShl KOHIEHTRET, M
100H) — xosddHUHEHT NepecYeTa M B MET,

333 NlonyckaeMoe pacKoRIc HHE MEXTY PEIYNETATIMH MAPLUTENLHBIX ONpeieIsHII H JOIYEKaeMoe
PACNORASHHE MoRIY PeIVIETATAMH AHATHIA NMpPH IoBspaTeneHOl BepoAaTHocTH P = 0,95 me aomsno
APCBLILIATE BEAMYHHEL, YKamHHOR B Tabnane,

{Hamenennan penasoua, Ham. Ne 2).

Pasp. 5. (Beenes ponomswrensno, Ham. Na 1).

100,
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