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M E XK T OCVY JJAPCTEBEHHB H CTAHAAPT

KOHUOEHTPATH CBHHUOBLIE
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Lead concentrates. Determimation of sitheon dioxide.
Photometric and gravimetric methods

OKCTY 1725

Hara secaenns 01,0180

HacTomuuii cTanunapT pacnpocTPAHACTCA Ha CEHHIORME KOHISHTPATE BCEX MAPOK W YCTAHARNHEAST
OTOMETPHYICCKHIT 1 TPABHMETPHYEC KHH METOA R ONPCCICHHA MACCORBOH NONMKH IHOKCHAA KpeMHus or (1,2
no 20 %

{Hameneunan pepakmnn, Ham. Ne 7).

1. OBLIHE TPEEOBAHHA

1.I. O6umme tpeboranHA K MeTogaM aHanka — no NOCT 27329,
(Hamenennan peaakuna, Ham. Ne 2).

1a. TPEROBAHHA BEIOINACHOCTH

la.l. TpeGopanuus BeaonacHooTH — no TOCT 14047 5,
(Beenen pomoanwrensho, Ham. Ne 1),

2. @OTOMETPHYECKHHA METO
(MPH MACCORBOH A0JE AHOKCHIA KPEMHHSA o7 0,2 no 5 %)

MeTon ocHOoBaH Ha oDpaIoBAHHK MOTHDICHOBONH CHHH NPH BOCCTAHOBNEHHH KpeMHeMonubigHo-
RO TCTCPONOINKENCIOTH XIOPHCTHIM OA0BOM H HIMEPEHHH ONTHYCCKOH NIOTHOCTH OEPALIEHHOIO
EOMISKCHL.

2. Annmaparypa, PEaKTHEL W pacTBROpPE

2.1.1. /Ina npoBeqeHHA AHATHIA NPHMEHANOT!

enekTpofoToMeTp HAH QOTO30E KTPORONC PHMET],

ANEKTPONEYE MYPCILH YD © TEPMOPSTVAATOPOM, 0DECNeuHBAKILLYE TEMTIEPETYDY Harpesa go 900 *C,

THITIH HeNeaHke WTAMIOBAHHBLIE WAH TOYCHEE, ConepXallune Kpemyua MeHbwe 0,005 %,

EHCaoTy conauye no NOCT 3118 ¢ pasbarrennvio 14,

KHeaoTy ceprvio no NOCT 4204, pacteopht ¢ ( _i H,50,) = 0,5 u 8 mons/am’;

KHCAoTY ackopOiHoryio (srravud C), pacersop 50 r/nv’ cBexenpHIOTOBIEHALLN,

kpeMunA giokcHl no POCT 9428, npokatcnnei npn 1000 °C;

HITPHE THAPOOKHCE {HaTp eaxuii) no NOCT 4328, pacteop 100 rinm®;

onoso asyxiopictos no TY 6-09-5393, pacreop 5 /v’ 0.5 r AsyxiopHcroro ofioBs pacTROPSIOT B
200 oy’ consHol KMCaoTE B pasbarnaoT 2o 100 ca’ Bonoil;

HATPMS MTEPEKHCE;

AMMOHHA MoauBIcHoBoRHCABI no TOCT 3763, pacteop 50 /o,

CTAHOAAPTHES PACTROPE AWOKCHIA KPeMHMA.

Hipanne oy ineoe IMepeneystia socnpemens

@ HomarenscTeo cTannapron, 1978
& HMIMK HazatenscTeo cTanpapros, 1999
Meperananne ¢ HaMencHuamMu
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pacTeop A. 0,1250 r awokcHIa KPeMHHH [RCTROPAKT NPH HOTPeBAHHH B 10 ¢y pacTeopa egkoro
HATPA, CUTAKIANT, NEPeBOIAT B MEPHYIO KOAGY BMECTHMOCTEIO 15 oM’ H pruaGaRTHOT D0 MOTEH PACTBOROM
eAKOTo HATPA.

1 ey’ pacTBopa A COTEPANT 5 MF JHOKCIEL KPCMILIL,

pacteop B. OrBupant | ey pacTeopa A 1 NOMELLAKOT B KETEIHIH THITTb, BHCYUIHBIIOT, NPHOABIAKT
2 r nepekMeH HaTpHA W crnasasior npd 700800 “C. Turens cHavata cTaBaT Ha Kpad MyQenvnoid netiu
A YAATIEHMS BAATH W3 PEAKTHEOR, JATeM NCPEHOCHT B NOPAYYID 30HY MEHH. Mocae nonHOTO pacinaricHHA
CONSPRHMOe THITH OCTOPOMHG OXIARIAI0T, NOrpYyRad THIEIL Hi 4 B xonoowyl soxy. B Trens c
JATECPOCBUINM, HO HE BIIOTHE 0STLIBLMM MAB0M, NPRTHBAOT HeGoALUIMAK NopLHEMH Body. Pasnoxenne
TUraBa NpoTekacT GypHo, ¢ obWIbHEIM BLUTEASHHEM PR, MOITOMY THIRE HAKPLIEIIOT HAC0BEM CTCRROM.
Brimenaumemor mias 20—30 cp® pogw. Conepaumoc THIA CMBIBAKT BOAOH YEpel BOPOHKY B MepHYRO
konby eMecTHMOCTEIO 250 em? | Bricrpo npuamsaor 20 cM? COMAHOH KMCROTE H XOPOINO TIEPE MC L MBLIOT.
PacTeop pasBasasioT o METKH BONOH, NEPEMELIHBIIIT H [AKT OKATHHE OCCCTE Hi JIHO KonDb.

1 cae® pacteopa B cogepasorr 0,02 mr anokenaa kpeMina, PacTBOp XpaHaT B MONKITHASHOBOH NMOCyNe
¢ MpobKoi.

{ Mamenennan penanmn, Hav. N 1, 1)

22 [lpoRcacHWE aHANHIA

2.2.1. Hamecky cemHuosoro koHuedTpaTa Maccol 05000 r npd MaccoBoii 1008 IHOKCHIE KPCMHHA
or 0,2 go 1 % swm 0,1000 r np saccoRoil none AMOECHTA Kpemeug oT | 20 5 % mepomeliisusoT
CcTeKnAHHON NANCUEOH B MSICIHOM THEIE ¢ 2 © NepekycH HATPHA ¥ CIUARIHIOT B MyQenbHoM nevn npi
T0—800 °C no n. 2.1, CoacpaiMoe THIM BRILIEAAYHEIIOT XON0OHOH BOAOH U cOBNPRIOT B MEPHYI raaby
EMECTHMOCTEED 250 ca?, B pacTROp C OCAIKOM, HAXOAMIMMCA B MEPHOR KoNbe, BLECTPO NPHIHBLIOT 20 e
coMMHON KMCIOTE M nepeMeltnianT. Pacteop, KoTopkil npH 370M CTUHOBHTCH NPO3patiHBIM [OKLTHHEA
CAAMTCH Ha JHO), OXTaAIaKT, palfaRigioT 10 MeTEH BOLoH B NepeMe IUHBILT.

Crfupaior 5 cu’ NpospasHore pECTBOPE B MEPHYKY KOIEY BMECTHMOCTE 100 cw’, npubapnsoT
12 cv® Bonkl, T eM® pacTopa cepHol kucaotsl 0,5 mome/am’ 0 5 cu’ pacTRopa MOAMBISHOBOKNCAOMO
AMMOHMA, MEpeMELIHERS PACTEOP Mocne NPHBARICH 1A Kiloro peakThia, Hepes 5 mun aobasnmor 13 M’
pacTECpa cepHoil KuMcnoTw B smons/am’ W okono S ey’ pogel. [locac nepeMeliMBAHMA K PacTHROPY
npHGaRaART § om® pacteopa IRYXI0PHCTOre ono 1M 2 oy’ pacTeopa acKopOMHOBOH KHCaoTEL, PacTRop
pasfaRmaoT A0 METKH BONOH W TUWTEABHO MCPEMEIIHBAKIT,

MamMepssor aIffH9eckyio TIOTHOCTE PAcTBOpa Ha (POTOSNEKTPORQAOPHMETPE HAK HA CNeKTpodoTo-
MeTpe B obnaeT ATHH BoiaH 650700 uM B KIOBCTAY ONTHMATLHON TOALHHON NOMOIHAKLISTO CRET CIo8
pacTeopa, PacTiopoM CpaBHEHHA NPH WIMEPCHAN ONTHYCCKOH MIOTHOCTH CAYHAHT HOLA.

OnHOEPEMEHHO NPOBOIAT KOHTPONLHBI OMEIT B TeX X YOIOBHAX H © TeM ME KOMHHECTBOM
praKTHBOR, HO GE3 AHATHIRPYEMOTO NponykTa. BenWivHy onTHYeCKoR MAOTHOCTH KOHTROALHOTD OTRITR
RLIMMTAIOT M3 BEAHYMHLL ONTHYSC KOW MACTHOCTH AHATHIHPYCMOTT PRcTROpL.

(Hamenennan perakuns, Him Ne 1, 2).

222 Jlna nocTpocHHA TPAAYHPOBOYHOID rpafiika 8 MepHie Koilbl BMECTHMOCTRR) no 10 e’
orompaket manetkod O; 1; 2; 4 0 6 ey’ pacteopa b, uro cootsererayer 0; 0,02, 0,04; 0,08 10, 12 Mr ajokciia
kpesund, [MpudapnawT 12 e’ Bompl, 7 oM’ 0,5 H. pacTROpa cepHoi KMeaoTEE 1 5 cx’ pacTeopa soanbae-
HOBOKHCTOMO AMMOHMA, NEPeMEIlMBad PacTBOp nocic npuiapnenus Kaknoro peakTiia. OcTaBisioT
pacTEOp Ha 5 MU 418 opasoEIHHA KPEMHEMOTHEACHORON KHCIOTE KeAToro uBeTa. Jurem nobupnsioT
no 13 cu' B 1, pacThopa cepHoil kuenoter M okono 50 ow’ soam. Tlocne nepemMeliMBIHNA K PacTBOPY
NpHEERARIOT PACTEOP ABYXTOPHCTOMD ONOBA 00 MOTHOTO BOCCTAHORICHHA TPEXBUIBHTHOD Kenet W el
2 3o’ B wstnrror win 2 os’ pacTeopa ackopbHHOBOT KHCNOTRIL

KomHuecTRo OBYIOPHCTOTO QUI0BA, HeobXoauMoe L1 BOCCTAHORNEHHS TPEXHANCHTHOTO MElek b
PACTBOp, OnpelenmT cieayviomuy obpasos, K 25 e’ pacTropa b npransior 3 M COMAHON KMCAOTH,
HAFPCBAIIT 0 KHTIEHHA H TPHANENT HI GIOPCTER PACTEOD ABYNAOPHCTONO ONOBA 00 ODecuUBCTHEAH Hi,

O6nLeM IRYLIOPHCTOTO OI0BA, HEODXOMMMEN ANA BOCCTAHOBRNCHNA TPCXBANCHTHOTO MENE3d B pac-
TROPaX { 1), BEMBeImoT no dopyye

.t-'!

="l
V= o

rae ¥ — obbem pacTeOpoR B, oTOHpaeMBIX 114 NOCTPOCHHS IPUIYHPOROUAOTD rpadmEz, o,
V, — ofbeM pacThopa JBYAUIOPHCTORO ONOED, WIPACKOIOBIHHEI HA BOCCTAHORTEHME Kenedk B 13 ou

pacteopa b, cm’,
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BoccTanoBneHHLl pacTBOp pasDaRigIoT A0 METKH BOAOH H TUWEATENEHO Mepere B KT,

Hamepnor onTHHECKYI0 MIOTHOCTE PACTBOPOE, KAK YRaxso B m. 2.2.1.

Mo moayMeHARM THAMEHHSM ONTHYECKHY TLIOTHOCTEN PAcTROPOR H COOTRETCTRYRNLMM HM coacpsa-
HHEM JHOKCHAA KPEMHMS CTPOHT FpaiyupoBotHbi rpad,

23 O0paboTKa pe3yaALTATOBR

2.3.1. Maccopyi 0000 AHOKCHIA KPEMHHA {I} B MPOLEHTAX BEMHCIAKT Mo hopMyme

TAg M7, — KOMHYECTRO JHOKCHIA KPeMHHA B npode, HallleHHOe no rpanyHpoBodHoMy rpadmky, sr;

M — MACCA HABSCKM KOHLUEHTPATA, T.

2.3.2, JonyoescMos packosieHHe MeRny peavibETaTasy MapaiienbHBX onpeas e 1 A0NyCEAcMos
PACKORICHME MeRIY petyneTaTaMi aHATHIa NpH JoRepHTenkHol BepoaTHooT P = 0,95 He fomaHo
NPeRLNATE BEAHYHHEL, YEazanuodl B Tabn. 1.

Tatbawun |
%

Jomyckaesion puexoIsH e Mekily

AoTyCEARMOT PACKOMIDHHE MERLY

MaccoBas ToMH AHOKE KA KRCMEHA LAPLTIEIEHBIME ONgeloi=E naMH PEIRTRIETAMH TR
Or 0,2 10 2 i1 M5
Cp. 2 » § | i3 4

222,230, 2.3.2 (Hamenennan peaakunn, Ham, Mo 1),

3. TPABHMETPHYECKHH METOI (MPH MACCOBOH 101E JHOKCHJIA KPEMHKA
ot 5 a0 20 Fo)

MeTon ocHOBAH HA OCAMICHUH KPEMHHEBON KHCAOTH HI CONAHOKHCIOND PUCTROP B NPHCYTCTRHH
KCTATHHA W OTPEICTCHHH OHOKCHAA KPOMHHA Mo pasHHUe B Macce B0 W nocne ofpaBoTen ocanka
MMIABHEOBOH KHEBOTR.

Il Annapatypa, PeiaKTHHLE M PACTBOP L

L1 Jlns nposcacHMs AHANTHIA TTPHMEHSIOT

nedb MyhenbHYE, O0ecneyHENOWLYEY TeMNepaTypy Harpesa 1200 'C;

TEPMOMET] TEPMOEISKTPHUCCK W NTHHOPOAHH-NIATHHOBELN

THEIH TAaTHHOREE daboparopiee no TOCT 6563,

THEAW fuipdroponbic HHIKHe BadopaTopieie no TOCT 9147

FHCIOTY comanyi o FOCT 3118w pasDakicHHve 0

kncnoTy cepiyin no MOCT 4204, podannesuvie 101

EMCOTY amoTHY no [OCT 4461,

EHCAOTY hropHCTOROACPOIHYK) | ILTABHKOBYI0 Kucaory) no TOCT 10454

HATpUH YInekMeOei Bosgonneri no FOCT 83,

HATpHH cepHReTE (evasgmn varpua) no FOCT 2033, 3 %-nun pactaop;

copedpo asoTHokHeos no DOCT 1277, 1 %-wwii pacrsop;

®edaTHH nHweroil oo FOCT 11293, crexenpurororicHrsil pacteop 10 r/am’ roTORAT Cren v
obpasoM: K 3 T ReIITHHA MpHAnEAoT 500 cu® Tennoil Bofk, HAPPEBLKT 40 EHNCHHY H KHOATAT 40
PUCTEOPEHMA HABECKI

{Hamenennas penaxumna, Havw, Ne 2).

32 Mpopeageuye aHagH

1.2.1. Hapecky cpiuosore koHusHTpara maccoii 05000 1,0000 r (5 3aaHMcHMOCTH OT COACPHKARKS
_rmm:cma r.pcmmsl} NOMELUAKYT B CTIKLIH BMCCTHMOCTEIO 250— JfHJ cMt, CMOMHEOOT BOAOH, NPRINEOT
20 cw? condnol KHCAoTW M ::JmEn:n HarpesuioT & Tedende 10— 5 mun. [Mocae npekpamic HUS BELISTCHAS
cepoBanopoa npHaHBoT 10 ey’ a1omHoi KneaoTe n PO TRGRRIT MO PeBOH HE 10 HOUCIHOBSH A TEMHBIX
SacTHL. PacTBOp yNapHBOT Ha YMEpeHHO HarpeTofl nante ocyxa, K cyxouy ocTaTy npubartsior 10 cu’
COMHHOR KHCNOTRE, CTETEA NOLOTPEEOT, NpuanewcT B0 ca’ ropstell Boldbl, KHISTAT B TEUEHHE HECKONL-
KHX MHHYT W Topauss PuasTpy T yepes GunsTp cpeateil MoTHOCTH. Hepac TBopHMEIN OCTaTOK NpoMbI-
BT ropaueil Bo0oH. NOAKHCAEHHON cofdHoll KHGTOTOH, 10 OTPHUATEIRHON peakilMi NPpoMETBHEN BOL
Hi: HOHBI CBHHUA (NPODa ¢ pacTROPOM CEPHHCTOrO HaTpra ), saTes 2—3 pasa sogol. QUasTpar yoapH skt
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A cAaf0 HAMPeTol MAMTe Wil BoasHof Baxe no obvenma $0—60 ey, CrasTp ¢ HEPACTROPHMEIM OCTATKOM
NEPEHOCHT B IUIATHHOBLI THIEIL, OCTOPOMHO O30MAOT (PHUALTP H CAEIKD NPOKATHEINT OCTATOK; nMpHGan-
AT 5—6 © DeanoIHOTO VINEKHEI0ro HaTpis H eraenawoT np 1000 *C B Tevenne 30—40 smun (10 sy
noche pacnmapieHss). THrens ¢ paciiaBoy OXTUEIAKT W NOMELAKT B COOTBCTCTBYRMIMHA CTaKaH ¢
HABTPATOM TIOCNE OTAeCHHA HEPACTEOPHMOTD 0eTaTka. HeBonslIuMe MopURaMHy, NP NepeMellHBAHHH,
NpRGaRsoT CONMHYR KHenoTy, pasbarnenHywo 111, Ao DodHore BRILENAYHEIHHA TOAES W O80T elle
5—6 cm' B wafermok. THreAs BEIHHMAKOT, TIEATEILHO oOMBMBAKT ropsuell BoNoR, clerka noakHeIeH HoH
COnAHOi KneaoTol. PacTrop sMnapueaoT Ha cnabo HarpeTol IWmMTe il Boassoi Gane gocyxa. [lpuan-
paror 10 s consHoll KMCIOTH M BHORb ynapHBaloT Jocy¥a. K ocTaty npubawndwT 30 ey’ coasHoi
KMCAOTE M OCTARMMIOT Ha 25—30 muH. CIAKAH © PacTROpoM HarperawT o 70 °C, npwixsaor 10 cu®
pacThRopa MENATHHA, TepeMeliMBaoT W 1akT noctoats npn 70 °C » Teyerne 30 mun. Jarenm aobapiaor
#0— 100 ca’ ropaycil ookl W HATPERAIOT 40 KHOCHKA, KPHCTANANYECKOTO OCAOKa KIOPHIOE TIPH 3TOM HE
NOTHHO GBITh, B NPOTHEHOM CHYVYAe NPWIHBAOT clle ropAdell poasl. Ocalok KpeMHHEROH KHCNOTHI
OTOWILTPOBBIBEAOT HA GINETP cpeaneli MIOTHOCTH, NpoMBIEaT 2—1 pasa ropatci BoJoH, NOTKHCIEHHOH
COMMHOM KMCAOTON, 2aTeM ropA4dell Bogol 00 OTPHUATENLHOH PeakilHi NpoMbIBHBIN BOJ Ha XIOD-HOH
(npoGa ¢ a30THOKHENLIM cepedpoy). BUALTP ¢ OCAIKOM KPEMHHEROH KICA0TH NOMELIAKT B ITATHHOBLIH
THTCAE, OCTOPOKHO OIONAIOT, 4 J4TeM NPOKATHBAKT OCTATOK B TeucHwe | 4 B sydensHol nevn npn
1000— 1100 "C.

THIENE © OCTATKOM ORTLERAKT 40 KOMHATHOW TEMICpaTyPel M BIBSUTHBARKIT.

Jlanee comepRHMOE THIMA cMAMHBAIOT 5—6 KamiaMy pazbannensoil 111 cepHoi KHCAOTEL, MPHTHELIOT
10 cw? MAaBMEOBOH KHCTOTHL, OCTOPOKHO BHNAPHBAKOT A0 NPEKPALLSHHA BRUSIEHHSA NApoBE CepHOTO
AHTHAPHIA W JATEM OCTATOK TPOKANHBAKT B Tederne 1 9 B myvdrenbHof nedd npn 1000, -1100°C,

THIens ¢ OCTATKOM OXTANIAKNT 20 KOMHATHOH TCMICPATYPhl H BIBCLIHBAKT,

{Himenennan penaknma, Hias Ne I).

33 ObpaborTxa peIyneTaToR

1.3,1. Maccorylo Jomo IHOKCHAA KpeMuus (X} B NPOUEHTIN BEMHECISIOT Mo QopMyne

po imy = my) - 10
m L]
THe My, — Macca THR ¢ oCalkoM 00 0DpaboTu MIABHEOROH KHCIOTOH, I
M, — MACCAE THIZA ¢ OCTATKOM Nocne obpaboTkH MIaBHKOBOH KHCIOTOH, T

m — MACCA HABECKH KOHLUESHTpaTa, I.

31.3.2. JonveraeMos pacXosieHHe MeRAY peayibTaTaMHy MApanielbHeIX onpelencH i W A0NYCKAcMOc
PACKOWACHHE MEEAY PEIVILTATAMH AHATHI NpH OopepHTeabHOl BeposTHocTH P = 0,95 we nonxko
NpeERILATE BEMHMHHEL, YKaaHHoH B Tabn. 2.

TaGruwua 2
%
— i - I - — —
N ) ) Hoiyekae ot PAcTnEIcHRE MERILY ’ Joive Eaemoe PECXOEIOHHE MY
MACCORAN MK AHORCHT KPEWHHA NEPA/CIEILHEMH OIS HAAMH PEEVITRTATAME AHATHIA
Or 5o 00 i, 3 ! 0,4 '
Co. 10 = 20 ' (4 I 0,5

3.3.1, 3.3.2, (Homepennan peansmas, Him, Ne ).
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