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MEXTOCYITAPCTBEHHB H CTAHJIDAPT

PEAKO3EMEJIBHBIE METAJLIBI U HX OKHCH

XHMHKO-CIEKTPAALHBIE METONB onpeielleAns NpuMeceiil Banaus, BoabgpaMa,
Kede3a, KodaabTa, Mapranina, MelaH, MOJTHDIeHA, HAKeXA, HHOOHS, CBHANA,
TAHTAIIA, THTAHA H XPOMa

rocrt
o , o 23862.10—79
Rare-earth metals and their oxides. Chemical-spectral methods of determination of
impurities of vanadium, tungsten, iron, cobalt, manganese, copper, molybdeum,
nickel, niobium, lead, tantalium, titanium and chromium

MKC 77.120.99
OKCTYV 1709

THocranonnennem T'ocymapersennoro komurera CCCP no eranaapram or 19 oktaGpa 1979 r. Ne 3988 aara seenenns
YCTAHOBJIEHA

01.01.81
Orpannyenne Cpoka AeHCTBHA CHATO no nporoxony Ne 7—95 MexrocyaapcTBEHHOTO COBETA MO CTAHJAPTH3ANNAH,
MeTponorun M ceprudmkamun (MYC 11—95)

Hacrosmuit ctaHzapT yCTaHABIHBAECT XMMHKO-CIIEKTPABLHEH METOI OIIPENSICHHA BAHANHS, BOTb(-
pama, kenesa, Ko0amera, Mapraniia, McIH, MOTHOIEHA, HWKETS, HHOOHS, CBHHIIA, TAHTANA, THTAHA H
XpoMa B WTTPHH, JTAHTAHE, UTTepOWH, MOTCIHH W HX OKHCAX (MeTtorn 1) M XMMHKO-CIEKTPATBHE METOI
OTIpeNeTeHUsT BAHANMSA, MAPTAHIIA, KeNe3a, KOBAThTA, HUKETd, METH B PETKO3EMETBHEIX METANIAX W WX
OKHCAX (KpoMe IepHd W OByoKHcH Iiepust) (Metord II).

(M3menennas pemaknast, Mam. Ne 1, 2).

1. OBINIHUE TPEBOBAHHUA

1.1. O6ume tpebGoBanud K MeTozaM aHanmm3a — 1o IF'OCT 23862.0—79.

MeTon 1l

XHUMHKO-CIEKTPATBHEIH METOI OIpelclcHHs BAHAIHS, BONb(bpaMa, Kejlesa, Kodaasra, MapraHia,
MeTH, MOMMGIeHa, HUKeIsS, HHOOHS, CBHHIIA, TAHTANA, THTAHA M XpoMa B UTTPHH, NaHTaHe, HTTepGHH,
TIOTELINH M MX OKHCSIX OCHOBAH HA TPYIIIOBOM KOHIIEHTPHPOBAHNK IpHMecei (hIoKYISIMEH KOLTOMIHEIX
PAcTBOPOB MMATHIIHUTHOKApGAMATOB, THOKCHHATOB MITH THIPOOKHCeit MPHMECHHEIX 3MEMEHTOB ¢ MOMO-
IIBIO TTONHAKPHIIAMANIA B MPHCYTCTBHH TTOPOINKOBOTO TpadiTa M MOCIEIYIONEM CIEKTPATLHOM aHATH3E
MOTYYeHHOTO KOHIEHTPaTa.

WHTEpBANEL ONpeneIsieMbIX MACCOBRIX I0ICH ITPHMECE:

BAHAIMH or 5+107¢% no 1+10—"%
BonbdpaMa or 5+ 105 % mo 1-103 %
JKemesa or5-107 % mo2-10—*%
Kobameta or2:10%% mo 11074 %
Mapraima ot 5+ 1076% 10 5-105%

MeIH or 5:1076% 10 5-10 3%
MonmOmeHa or 2+ 103 % mo 5104 %
HUKETsT or2+10¢% mo1-10—%%
HUOOWH or1+107*% 10 3+102%
CBIHIIA or2-10¢% o 1-104%

TAHTAIA or1+10% mo3-10—2%

Wzpanue ounuansuoe IlepeneuaTka rocnpenieHa

Hzoanue ¢ Hamenenuamu No 1, 2, ymeepucdennoinu ¢ anpeae 1985 2., mae 1990 e, (HYC 7—85, §—90).
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C.2TI'OCT 23862.10—79

THTAHA or 1102 % mo5+107*%
XpomMa or 5+107°% o 2+ 10— %.
Pazm. 1. (M3menennas pepaknms, Mam. Ne 1, 2).
2. AIITIAPATYPA, PEAKTHBBI U PACTBOPDBI

Crekrporpad nudpakmmonawit JOC-8 ¢ pemeTkoit 600 mTp/MM, paboTalommil B ICPBOM IOpIIKE

OTPdAKCHHA, H TpCXIIHHSOBOﬁ CHCTEMOM OCBEIIECHHUS WIH aHAJTOTHYHEII.

T'eneparop oyrosoit AI'-2 ¢ DOIOTHHTEIBHEIM pecCcTATOM HIH aHATOTHYHEIHM, IMPHCIOCOGICHHEIH

HJIA ITOIKHKTd OYTH ITOCTOAHHOI'O TOKd BRICOKOYACTOTHRIM PA3pPAIOM.

HBIM.

Jamma wHppakpacHags MK3-500 ¢ perynaropom Hanpsskeaus tina PHO-250—0,5 unn aHamorma-

bokc 13 opraHMvIecKoro cTeKna.

Brmpayurens 250—300 B, 30—50 A,

Crrexrponpoekrop I1C-18 vau aHANTOTHYHBIIL.

MukpodoToMeTp HepeTHCTpHPYIOMHH THIA M®-2 MM AHATOTHIHEIH.
Becnl ananuriyeckue tHia AJ1B-200.

Becu Topecronnsie THa BT-500.

IInuTka sneKTpHYecKas.

CTaHOK JA 3aTOYKH SMEKTPOTOB.

Ctynku u3 TopolnacTa-4 HIH OpraHHIecKoro CTekKia.

baHoYKM U3 ONIKMITHIICHA.

®otommacTHKH THIA DC.

I'padur nopomkoBHi ocoboit aucroTe 1o I'OCT 23463—79.

Vrnu cnekrpansibre OCY-7—3.

DIeKTPOIH, BEITOUCHHEIE U3 yIneil cuekTpatbHex OCY-7—3, mnaMerpoM 6 MM, ¢ KpaTepoM JHa-

METpOM 4 MM M ITTYOHHOH 6 MM.

DneKTpoIH rpaduToBEle (hacOHHEE OId cIIeKTpanbHoro anammsa OCY-7—4 gmamerpoM 6 MM, 3aTO-

YeHHBIe HA KOHYC, MM 3JIEKTPONE To# 3Ke (bOpMEI, BHITOUCHHEIE U3 yIaeil crekrpanbHbex OCY-7—3.

Kaxmmyio mapy 37eKTpoIoB TIONBEPTral0T OYHMCTKE 00XKNUTOM B IyTE TIOCTOSHHOTO TOKA 15 A B TeucHHE

15¢ HETTOCPEACTBEHHO IEPEN dHATH30M.

Turmu I'vaa, pHamMeTp 15 MM

Banagns (V) okuck, 1. 1. a.

Bomsdpama (VI) oKHCE 071 CIIEKTPATBEHOTO aHATH3A, 1. [T 4.

ZKenesa oKHCh, 1. II. 4.

Kobanbra 3akuck-okuck mo I'OCT 4467—79, 4. 1. a.

Mapranma (IV) oxuce 6e3BogHasg oc.a. 9—2.

Menn okuck o TOCT 16539—79, mopoinikoodpazHas.

Mombaoena (VI) okuce, 4. 1. a.

Huxkens okucst mo TOCT 4331—78, u.

Huobug (V) okuck oc.1. 7—3.

CBHHIIA OKKCB, 4. [I. 4.

TanTana (V) okuck oc.u. 7—3.

Turana (IV) okwcek oc.4. 6—2.

Xpowma okmck mo I'OCT 2912—79.

Boma 6HMOMCTHNNAT HIH TeHOHH30BAHHAS C VIETBHEIM 3MeKTpoconpoTHuBIeHeM 20—24 MOn - oM.
Kucnora congHast ocoboit uncrorel mo I'OCT 14261—77, pastasnennas 1 : 1 1w 1 - 10,

Anvmymak BogHe o N'OCT 24147—80, oc. 1., pasbapneHHrit 1 : 10.

Harpus N, N'-muorunorruokapbamar nmo I'OCT 8864—71, pacTBopbl ¢ KOHILCHTpauumamu 20 u

1 r/m3.

HaTtpug MepKanTOXWHOTHHAT {(THOKCHHAT), CBEKETPHTOTOBTEHHEIH pPACTBOP ¢ KOHIEHTpAaITHeit

5 r/mv’.

CrHpT 3THIOBHE pekTH(hUKOBaHHKI TexHIIecKnil mo T'OCT 18300—87, mBaxknel IeperHAHHHIN B

KBapIeBOM Mpudope.

JauTana OKHCE, THMCTas IT10 OIPEACITACMBIM ITPUMECIM.
HTTCpﬁI/I}I OKHCE, 9HCTAs IT0 ONPEACTACMEBIM ITPUMECIM.
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rocr 23862.10—79 C. 3

JIroTeliig OKWCh, YHCTAd IO OIPeIeTIcMBIM IIPHMECIM.
Hrrpusg okuch, 4ucTasd 110 ONPEICIECMBIM IIPHMECAM.
IonuakpunaMun, BOOHBIH pacTBOp ¢ KOHIEHTpanueil 2 r/my3.
bymara yHUBepcaTbHAaS HHIHKATOPHAS.

Hatpuit xotopuctelii oc.4. 6—2.

Pazz. 2. (M3menennas pemakimst, Ham. Ne 1,2).

3. IIOAT'OTOBEA K AHANIU3Y

3.1. IlparoTopieHne 00pasnos cpaBHeHHs

3.1.1. TonorHo# 0Bpazelr HA ocHOBe rpadwita Toporkoporo (I'OTTI), conepxanuit mo 1 % Kaxknoi
W3 ONpedesTeMEIX IPHMeCeil, TOTOBAT CASTYIOIIM 00pas3oM.

Hagecku maccoit 0,0178 1 Banagus okucu (V), 0,0126 r okucu Bonbgpama (VI), 0,0143 r okucu
xkeneza, 0,0137 r 3akuck-okucH Kodankta, 0,0158 1 okucu mapranna (IV) 6esponnoit, 0,0125 T okucH
MeH TropolnkoodpazHoit, 0,0150 T okucn Mommdmena (VI), 0,0141 t gepHoit okucy Hukens, 0,0143 7
okucH HHOOHT (V), 0,0108 r okmcy ceuama, 0,0122 r okucu Tanrana (V), 0,0167 r okucu turana (I1V),
0,0146 r oKHCH XpoMa IOMEIIAIOT B CTYIIKY H3 OPraHHYecKoro CTeKia MM (TopolriacTa-4 u 1obaBIsgioT
(,8156 r mopomkoBoro rpaduTa. CMech TIIATETEHO TEPETHPAIOT C 3THIOBEM CIIHPTOM B TeueHHe 50 MHH
¥ BRICYIIHBAIOT oM WH(ppaKpacHo 1amMoil. Bo n3bexaHne BHeCeHHS 3arPI3HEHTI MTePeTHPAHIE B CTYII-
Ke ¥ BEICYIIIMBaHNE MMOI HH(GPAKPACHOH MTAMIION IPOBOIAT B GOKCE M3 OPTAHHIECKOTO CTEKIIA.

3.1.2. O6pasnw cpasHeHnd OC 1 — OC 3 roToB4T MocaeToBaTeIbHEM pazbasaeHrneM I'OI'TI, a saTeMm
KAXKIOTO TOCTEeTYIOIEro 00pasiia MOPOIIKOBEIM TPagHTOM.

CogepXaHHE KOKI0H M3 onpelenseMbiX npuMeceil B obpasuax OC 1 — OC 3 1 BBOAHMEIE B CMECH
HABCCKH ITOPOIIKOBEIM I'padHTOM MPeIRIyInero odpasna IpHBEICHE B Ta0m. 1.

Taénunoa 1

Macca HaBeCKH, T
Oboaauerme o6pAITA MaccoBasg gonsa Kaxgoro U3 OIPeIenaeMbIX HHOPOLIKOBOrO OpeMEIIYIIEro 06pasa (B
BIIEMEHTOB, % rpadita CKOOKAX YKA3AHO ero

obo3HAUEHME)
0C1 1-10-! 1,800 0,200 (TOTTI)
0Cc2 3102 1,400 0,600 (OC 1)
0C3 1-10-2 1,333 0,667 (OC 2)
0Cc4 3-10—3 1,400 0,600 (OC 3)
0C5 1-10—3 1,333 0,667 (OC 4)
0Co 3-10— 1,400 0,600 (OC 5)
ocC7 1-10—* 1,333 0,667 (OC 6)
OCs8 3-10—3 1,400 0,600 (OC 7Y

VkazaHHHE B Tab1. | HABeCKH MOPOIIKOBOTO IPAdHTA H TIPeRIYIIero ofpasia MoMeIAnT B CTYTIKY,
TIIATENREHO TEPETHPAIOT C 3THIOBKHIM CHHPTOM B TedeHHe 30 MUH W BHICYIIMBAIOT TON WHMPAKpACHOMH
namnoit. IlepeTHpanne B cTYIKe B BEICYIIHBAHHE IO HHPAKpaCcHOH TaMIToi MpoBoadT B BOKCe U3 opra-
HHYECKOTO CTEKA.

4. IPOBEJTEHUE AHAITU3A

4.1. KoHneHTpapoBaHde npuMeceil

KoHIeHTpupoBaHKe MPOROIAT B DOKCe H3 OPTaHHUECKOTo CTeKNA, HATPEeBATETRHEIE MEMEHTR RMeK-
TPOILIUTKH JOMKHE ORITE 3aKPHTH TPaAGHUTOBOH MIH KBAPIEBOH KIOBETOM.

Hapecky okucu P39 Maccoil 2 I WIM COOTBETCTBYIONIEE KONHYecTBO P3M noMelnaoT B KBApLEBEII
cTakaH BMecTHMOcCThI0 100 cM® 1 pacTBopstioT B 7—12 M’ comstHOIT KHCTOTH, pa3bapneHHoi 1 : 1, mpu
HarpeBaHWH, CTAKaH IIPH 3TOM 3aKPHBAIOT YaCOBHM CTCKIOM. PacTBOp yIIapHBAIOT M0 BIAXKHEIX CONCH,
OCTATOK pacTBop4IoT B ~ 50 cm? Boxwl. Pacrsopamu amMmmuaka (1 : 10) MM COMEHOM KHCIOTH, pa3basieH-
Hoit 1:10, ycranapiupator pH-2 (Ito yHHBepcanbHOM HHINKATOPHOM 6yMare). IlonydeHHEIH pacTBop Ha-
rpeBaloT mo ~ 90 °C, mpwmsaroT 2,5 cM? pacTBopa THATHIIMTHOKapOamara Hatpus (20 r/mv?), 5 oM
PACTBOPA MOTHAKPHIAMINA, TpH 3ToM pH oIy IeHHOTO pacTBOPA JOMKeH OKITH 5,5. ComepkMoe CTAKAHA
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C. 4 I'OCT 23862.10—79

TIATENTEHO TIEPEMEITNBAKT KBAPIIEBOH MATOUKOHM B TedeHWe 3—35 MUH J0 0Opa30BAHWS HEPACTBOPUMEIX
Tene0dpasHEIX GYPEX YACTHI — BOJTOKOH, mobasrdioT 50 MT MopolnKkoBoro rpadwTa, 2 ¢M? pacTsopa
TUOKCHHATA HATPHUS U BHOBE TIIATEIBHO TTEPEMEIIUBAIOT B TedeHUE 3—5 MuH. OXNAKICHHEIN 10 KOMHAT-
HOIT TEMITEPATYPH PACTBOP € OCATKOM (GHUILTPYIOT depe3 IIETP «CHHSS TeHTa», TOMEIICHHEIH B TUTENh
I'yaa, wcrmomb3ys kondy ByH3eHa ¢ oTcocoMm. (camok (KOHIEHTpAT TIpuMeceil) TpoMEBaloT 2—3 pasa
PACTBOPOM IHATHIIHTHOKApOamara Hatpus (1 r/ommM3?) mopumaMu mo 5 cM®, 0OMBIBAd IMANOYKY, CTCHKH
crakaHa ¥ THrIg. 3areM THrexb I'yda (¢ 0calkoM) MOMELIAIOT B KBAPLEBYIO YAlIKY BMECTHMOCTEIO 30 cm?
W JIOCYXa CYIIAT 0cajok (0e3 ozomeHnda (unkrpa) B TeueHue 10—15 mwH. OcaJok BMeCTe ¢ (DIIETPOM
MEPEHOCST B KBAPIEBYIO YAIIKY BMECTHMOCTRIO 10 cM? (hHabTpoM KHH3Y) U 030I9K0T (GHIETP B TEUEHHE
3—35 MUH HA 37TEKTPOTUIMTKE, 3AKPHITON KBapiieBoit mnacTHHoil. Ilocne o3omeHusT (GUIBTpa YAIKY HAKPEI-
BalOT YACOBEIM CTCKIIOM H CIIC BEIICPKMBAIOT HA WICKTPOIDIUTKE B TedcHHE 10—15 MuH.

Tlocne oxmaxkmeHHST BeCh CYXOUl OCTATOK MEpPeHOCST W3 YAIKH HA KANBKY, JOOABISIOT 2 MT XITO-
PUCTOrO HaTpH$, MEPEeMEITMBAIOT U ITOIYYCHHOM CMECHIO 3AITONHSIOT 3ICKTPOIE A CIICKTPaTBHOTO aHa-
H3a.

AHaNMW3 KaKI0H TPOOEI ITPOBOAAT M3 TPeX MapaJUICTHEIX HABeCOK. OMHOBPEMEHHO ¢ KLKIOH ITapTH-
el aHATH30B MPOBOJAT Uepe3 BCE CTAIUH AHANN3A TPH KOHTPOTHHEIX ONKITA HA BCE PEaKTUBHI, TTONYIAs
TPH CYXHX OCTATKA-KOHITCHTPATA.

4.2. CrnekTpaibHbIii AHAIA3 KOHOEHTPATOB

K kaxkmomy KOHIICHTpaTy, ITOTYICHHOMY M3 KOHTPOJILHEIX OIIITOB, H K 30 MT' KaKIoTo U3 o0pasIiion
cpaBHeHRST OC 1 — OC 8§ goGaprsgioT Mo 2 MT XTOPHCTOTO HATPHS M CHEKTPATBHO YHCTOH 1O OIpenesIe-
MEIM [IPUMECSM OKHCH aHanusupyeMoro P332 u nepemernubaroT. Kakimyio cMeck MOMEIIAKOT B Kparep 3IcK-
Tpoma (aHoma) THaMeTpoM 4 MM H [IyorHOH 6 MM. BepXHHH 3ICKTpol, 3aToYeHHAEIH Ha KOHYC, CIYKHT
KaTOIOM; MEXKITY 3NMEKTPOIAMH 33KHTAI0T TyTY TMTOCTOSHHOTO ToKa. Tok 15 A. PaccTosTHIe MeXKIy 37MeKTpo-
mamMe — 3 MM, CriekTpH hoTorpadupyior Ha crrekTporpade 1@ C-8, ncrmonbsyd dorormmactiaky DC. MupiHa
mienH crnekTporpada — 13 MKM, BpeMsd 2KcIo3uIun — 435 ¢. IlpoMekyTouHyIo THadparMy B TPeXTHH30BOM
KOHIICHCOPE NMOAOHPAOT TAK, YTOOE! MOYCpHCHUA (PoHA BONHM3H aHAMWTHYCCKHX JTHHUH HaXOIWIHCEH B
00MACTH HOPMATRHEIX TTOTEPHEHMIT.

B onmHakoBEIX yeIoBHSX (POTOrpadupyIOT 10 TPH pasad CIIEKTPH KOHICHTPATOB AHAMTU3HPYEMELX IIPOG,
10 TPH pasa CICKTPH KOHICHTPATOB, IOXYYCHHEIX W3 KOHTPOJBHEIX ONBITOB, M IO IIBd pa3a CIEKTPH
KZKTOTO 00pasia cpaBHEHHS.

DKCMOHMPOBAHHEIE (POTOTIACTHHKHN TPOSBIIOT, MPOMBIBAIOT BOMOH, (PUKCHUPYIOT, TTPOMEIBAIOT B
MpoTodHOH Bome (15 MHMH) W CVITIAT.

5. OBPABOTKA PE3VIBTATOB

5.1. B kaxgoif cuekrporpaMme (pOTOMETPHPYIOT IIOYCPHSHHS aHATHTHYCCKOM THHHH OIIPeIeIgIecMOro
sreMenTa S, (cM. Tabn. 2) u 6muanexkamero gona S(13 W BRMHCTSIOT PA3HOCTE MOYEPHEHNH AS = § — S(b.

Mo mByM mapareTbHEIM 3HAYEHHAM AS) 1 AS, HAaXOIAT cpeTHeaprpMETHIECKOE 3HAUEHHE T'pagym-
POBOTHEIH rpadwK cTposT B KoopauHatax (lg C ), MCITONB3Yd 3HAYCHUS 151 00pas3IioB cpaBHe-
HHA.

Taénuna 2

. Jamma BOMHED AHANMTITYECKOM . Jnuua BOAHEL AHAMMTIECKOLT

OHPE,E[E.T[HEML]I/I BDJIEMEHT JMHIM, HM OlTpe,E[eJ'lHEMB]IfI DINEMEHT JIHMHAM, HM

Baraimit 318,54 Huxens 300,25%*

BOJ’[BC])[J&M 294344* HuyioGii 295,09

Kemneso 248,33 Crureln 283,31

Kobansr 242,49 TanTan 271,47%%*

304,4 Tutan 307,86

Maprager 280,11 302,16

Mens 324,75 Xpom 284,33

Monutnen 317,03

* Tlpw aranv3ze wrrepbus w ero okwcr — 294,70 mm.
** Tlpn apanmse uttepdusd W ero okucH — 301,20 am; wrtpua w mantana — 305,0 HM.
*E AHANNS JIAHTAHA W ero OKMCH HA IPHUMECEH TAHTAIA HE [IPOBOAUTCH.
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IoCT 23862.10—79 C. 5

Hcnonn3ysa 3HAUCHAA VIS KOHIICHTPATOB AHATH3HPYCMOI MIPOodH H KOHIICHTPATOB KOHTPOIBLHELX
OTHITOB, IO TPATYHPOBOTHOMY TpadMKy HAXOIAT CPETHHE 3HAUCHUS COMEpRAHMS OTpPeIeIsIeMoil mpiMe-
CH.

5.2. MaccoByI0 oM ONpefendeMoro sneMeHTa (X) B MPOIEHTAX BEIHCISIOT 1Mo hopMyTe

TIe m, — Macca HaBecKH TPaduTOBOTO MOPONIKA-KOIIEKTOPA, MT;
m, — Macca HaBeCKH aHATH3HPYeMOH IIPOGH, MT;
Cyp — CPCIHEC 3HAICHHC MAacCOBOM TOH ONPEACTACMOTO 5ICMCHTA B KOHICHIPATAX AHAM3HPYCMOH
podLl, %;
C, — cpenHee 3HAUEHNE MACCOBOIT TOMH ONPENENTEMOTO BIeMEHTA B KOHIIEHTPATaX KOHTPOTBHOTO
oreita, %.
5.3. PaCXOXIeHIS Pe3yIBTATOB TPeX MApAlTIelbHEX olpeleleHHI (OTHOIIEHE HANGOIBIIETO M3 HIX
K MEHBIIEMY), 4 TAKKE PACXOXKIEHIE PEIYIRTATOB JBYX AHATH30E (OTHOIIEHIE GOMBIIETO H3 HUX K MEHBIIE-
MY) He OODKHO NMPEBEINATE 3HATCHHMH TOIYCKACMEIX PACXOXKICHHI, YKA3aHHEX B Tabm. 3.

Tacoaunoa 3

OrpegensseMbIin Homyckaemoe O1pegeisgeMbIi Horryckaemoe
3JIEMEHT Maccopas mond, % PacXOAKOEHIIE 3JIEMEHT Maccopas fons, % PacXOXXIeHHE
Bamammii 53+10-°¢ 31 Hurkentn 2+ 10-¢ 3,3
3-10-° 2.9 1-10-¢ 2.8
1-10+ 2,7 1-10+ 2.6
Bonbdpam 5-10-° 2.8 Huio06uit 1-10-* 2,6
3-10-° 2,5 1-10-3 2.3
1-10-3 2.4 3-10°2 2.0
Keneso 3-10-3 3,5 Ceirer 2-10-¢ 2,7
6-10-3 31 1-10-3 2.3
2-10 3.0 1-10+ 2.2
Kobaner 2-10-8 2,7 TarTan 1-10-* 2,5
3-10-3 2,3 1-10-3 2.3
1-10+ 2,2 3-10-? 2.3
Maprasgers 5-10-°¢ 2.5 Tutan 1-10-° 2.7
1-10-° 2.4 8-10-° 2.5
5-10-° 2,0 5-10- 2.4
Meinp 5-10-¢ 3,5 Xpom 5-10-¢ 2,5
1-10-3 3.2 2-10-° 2.3
5-10-° 3.2 2-10+ 2.3
Monnbner 2-10-3 2,0
8-10-3 2,7
5-10~* 2,5
MeTtona 11

XHUMHKO-CITEKTPaTbHEH MeTOI ollpele/IeHIsI BAHAINSA, MApTaHIIa, Kejle3a, KoOarbTda, HUKEId, MeIH
B PCIKO3eMETBHEIX MCTATAX B HX OKHCAX (KpOME IICPHA H IBYOKHCH IICPHs ) OCHOBAH Ha OTHOBPCMCHHOM
CIEKTPATHHOM OIpeIeNeHHH IIPHMECHBIX 3IeMEHTOB B KOHIIEHTPATE IMPHMeceil Ha OCHOBE ITOPOIIKOBOIO
rpadgura.

KoHIeHTpaT nprMecei MoMy4aT MyTeM agcopOIuH HX THATHITHTHOKAPOAMATHRIX H THOKCHHATHEIX
KOMIITICKCOB Ha KOJIOHKE M3 (PTOPOIIACTA ¢ NOCICIYIONICH AecopOIIHeH IIPHMECHEIX ICMEHTOR AIlc TOHOM
¥ YIapHBaHUEM OPTaHHYIECKOIO PACTBOPA HA MOPOITKOBOM IpaduTe.
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C. 6 I'OCT 23862.10—79

HHTCDB&HH OIIPCHCIACMbBIX MAdCCOBBIX JIoJIcH HpHMSCCfI?

BAHAINH or3-1077 % no 3+ 10~* %
Mapranua or 1+ 107t % mo 1+ 10~ %

Kemesa oT3- 103 % n03-10*%
kobansra  or 3+10~7 % no 3+ 10— %
HHUKeIS or1-107¢ % no 3-10~* %
Menn or2:107¢% o 1-10~* %.

(M3menennas penagmms, WMam. Ne 2).
6. ATITIAPATYPA, PEAKTHBBI H PACTBOPBI

Cuekrporpad gudpaknomonasil 1M C-8 ¢ pemerkoit 600 mTp,/MM ¢ TpeXTHH30BOI CHCTeMOH OCBe-
ICHHAS WIH aHAJIOTHYHEIH.

Teneparop myropoit JII'-2 ¢ JOIMOTHHTETBHEIM PEOCTATOM WIH aHATOTMYHEIH, MPHCIOCOOTEHHBIH
IS TIODKHTA IYTH MOCTOSHHOTO TOKA BEICOKOYACTOTHERIM Pa3psIIoM.

Brmpayurens 250—300 B, 30—50 A,

Crektponpoekrop ITC-18 MaH aHATOTHIHEIH,

MuxkpodgoToMeTp HeperncTpHPYIOIit THTa M®M-2 HIH aHATOTHIHEIH.

bokc u3 opraHndecKoro cTeKna.

Becu anamuTraeckme tHa AJIB-200.

Becn toperonnbie THna BT-500.

Jamma magpakpacHag MK3-500 ¢ perymgropoM HanpskeHHI Toka THona PHO-250—0,5, umm aHa-
TOTHIHEBIM.

IInuTKa sIeKTpHYccKasd.

CTaHOK g 3aTOYKH 2MCKTPOIOB.

Ctynku u3 TopolnacTa-4 HIH OpraHHIecKoro CTekKia.

DotonmacTHHKH THHA BC.

I'padur nopomkoBHi ocoboit aucroTe 1o I'OCT 23463—79.

Vrou ciekrpanbabre OCY-7—3.

DIeKTPOIH, BEITOUCHHEIE U3 yIneil cuekTpatbHex OCY-7—3, mnaMerpoM 6 MM, ¢ KpaTepoM JHa-
METpOM 4 MM M ITTYOHHOH 6 MM.

DeKTpolbl rpaduToBble (PacoOHHEIC ML ClIeKTpaibHoro anamusa OCY-7—4 guamMerpoM 6 MM, 3aT0-
JeHHBIE HAa KOHYC.

KonGa byH3eHa.

CTakaHB KBaplEeBhle BMecTHMOCTBIO 100 o,

Kononkn w3 nmopomkoporo (gropormacra: 3,5T mopolikoporo (roporuracta ((ppakimus MeHee
0,1 MM) moOMCIIAIOT B GUILTPYIOIIKC BOPOHKH C (MUILBTPAMH H3 CICKIICTOCH CTCKISHHOIO MOPOIIKA
kmacca ITOP 160 wmr TIOP 40 mramerpom ¢uneTpa 20 MM ¥ YIDIOTHSIOT JO BEICOTH (hTOPOIDIACTOBOIO
cios 15 MM.

UunuAnpel ¢ GOKOBEIM OTBOZOM BMECTHMOCTEIO 30 o’

Boma OHIMCTHINAT HIAM JEHOHH30BAHHAS C  YISTBHRIM  TEKTPHUCCKHM COITPOTHBICHHIEM
20—24 MOn  cM.

Kucnora congHas ocoboit uncrorel mo I'OCT 14261—77, pastapnennag 1 : 1 11 : 10,

AmMmMuak BogHbll o I'OCT 24147—80, oc. 4., pasbapneHnniit 1 : 10,

Harpus N, N'-mustungutrnokapbamar mo I'OCT 8864—71, pacTBOpEl ¢ KOHIIeHTpanuaMu 20 m
1 /.

Hatprna MepkantoxmHonmHAT (THOOKCHHAT) CBCKCIIPHTOTOBICHHEIH pacTBOp C KOHICHTpammeit
5 r/mM3.

AreToH 0coB0i TMCTOTHL.

Yaky KBapLeBsle BMeCTUMOCTBI0 20— 30 cv3.

Harpug xmopun oc.a. 6—2.

CrHpT 3THIOBHE pekTH(hUKOBaHHKI TexHIIecKnil mo T'OCT 18300—87, mBaxknel IeperHAHHHIN B
KBapICBOM NpHubope.

Banagns (V) okuck, 1. 1. a.

XKeresa okuck, 9. 1. a.
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Koodankra 3akuck-okuck 1o I'OCT 4467—79, 4. 1. a.
Mapranma (IV) okuce Ge3BoqHas oc.4. 9—2.

Mexmu okuck mo I'OCT 16539—79, mopomikoodpa3Had.
Huxkena okuck mo TOCT 4331—78, 4.

Pazza. 6. (M3mMeneAnas pemaknas, Ham. Ne 2).

7. IOAT'OTOBKA K AHATTU3Y

7.1. Ilpurorornenae oDpPasNoB CPABHEHHS

T'oopHo#t 0obpazerr Ha ocHoBe TpaduTa nopoikoporo (I'OT'TI), comepxammit no 1 % Kaximoit 13
OIIPEICMACMEIX IPHMECCH, TOTOBAT CIICTYIONIMM 00pa3oM: HaBecKH Maccol 00,0178 r okwcH paHamgnd (V),
0,0143 r okuck xkeneza, 0,0137 1 3akuCk-OKHCH KoBaneTa, 0,0158 r Mmapranmta (IV) oknuck 0e3BOTHOM,
0,0125 T nopomkoobpaszHoil okucr Memu, 0,014]1 T OKHCH HHKETsS IOMEINAIT B CTYNKY M3 (ropriacTa-4
WM OPTAHHYIECKOTO cTeKna M godasnsaioT 0,9118 r mopoimkoBoro rpadgura. CMech TIATETRHO HEPETHPAIOT
MpH NODABICHHH STHIOBOIO CIHPTA B TedeHHe 50 MHH M BRICYLIHBAIOT noj uHbpakpacHoi tamnoil. Bo
n30cKaHNE BHECCHHS 3arPA3HCHMI NEPeTHPAHNES B CTYIIKS H BEICYIIHBAHHC IOI HH(PAKPACHOH MaMIIOH
MPOBOIAT B 60KCE U3 OPraHHICCKOIO CTEKIIA.

Obpasun cpapieHug OC 1 — OC § roroar nociegoparelbHbIM pasdasiecHuem I'OITL, a zarem
KAXKIOTO TOCTEeTYIOIEro 00pasiia MOPOIIKOBEIM TPagHTOM.

MaccoBag Jona KaxkIoH H3 oIpeIeIdeMbIX IpumMeceii B obpasnax OC 1 — OC 8 i BBOOIMMEIC B CMECh
HaBeCKH MOPOIIKOBOTO IpadHTa M MPeARIIVIeTo 00pasra MPHBEIeHE B Tab1. 4.

Tacauna 4

M . Macca HaBeckH, T

accoBas QO KaXJIOH M3 OIIPENe/IAEMELX

Obosuauenne obpasua mpuMeced, % noporkoBoro rpadural npempiTyiero obpa3sra
0C1 1-10-! 1,800 0,200 (I"'OT'TD)
0Cc2 3-10—2 1,400 0,600 (OC1)
0C3 1-10-2 1,333 0,667 (OC2)
0C4 3-10-3 1,400 0,600 (OC3)
0cCs 1-10-3 1,333 0,667 (OC4)
0,81 3-10— 1,400 0,600 (OC5)
ocC7 1-10—¢ 1,330 0,667 (OC6)
OCs8 3-10—° 1,403 0,600 (OC7)

VkasaHHbBIC B Ta0. 4 HABSCKH IOPOIIKOBOIO IpadHTa NMPeIblIyIIero odpasid NOMEIAI0T B CTYIIKY,
TIHATENBHO [IEPETHPAIOT IIPH T00ABIEHUH 3THJIOBOTO CIIHPTA B TedeHne 30 MUH M BBICYIIHBAIOT ITOL MH(-
PaKpacHOH JTaMIIOH.

Tlepetnpanne B CTYIKE M BEICYINIHBAHHE O WHGPAKPACHOH TaMIOH MpoBOIAT B GoKce H3 OpTaHH-
YeCKOI'O CTCKIIA.

(M3menennas pemaknust, M3am. No 2).

8. IIPOBE/IEHHE AHATTH3A

8.1. Konnenrpupopanue rnpuMeceit

Hapecky ananm3upyemoil okuck P39 maccoif 0,5—5 1 MIIH COOTBETCTBYIONICE KOJIHICCTBO MSTAIIIA
[TOMELIAIOT B KBAPLEBEI cTakan BMeCcTHMOCTEIO 100 cM’ u pactBopgior B 2—20 oM congHOi KHCIOTEHL,
pazbapmeHHOM 1 : 1, MpH HarpeBaHWHM, CTAKAH IPH 3TOM 3aKPBEIBAIOT YACOBEIM CTEKIOM. YIAISIOT YaCOBOE
CTEKJIO, YIIAPUBAIOT PACTBOP O BIAKHLIX COMEH, OCTATOK PACTBOPAIOT B ~ 50 car’ Bomnl. PacTBOpoM aMMH-
aka, pazdasneHHiEM 1 @ 10, maH congHoil KHMcroToi, pazdasneHnof 1 : 10, yeranasnwparot pH ~ 2 (o
VHHBEpPCANbHOI HHINKATOPHOH OymMare).

K monyueHHOMY pacTBOpPY TMPUINBAKOT 2,5 oM’ pactsopa N, N'-IHITHAIHTHOKapbaMara HaTpHus
KoHIeHTpanueii 20 r/ov3 1 2 cM? pacTBopa THOOKCHHATA HATPHA. IIpH 5TOM J0JDKHO YCTAHOBHTECH 3HAYC-
Hue pH = 5,5—6 (KOHTpOJIb 110 YHUBEPCATBHOM HHIMKATOpHOH OyMare). PactBop (MABIPpYIOT 4epes (ro-
POIIACTOBYK) KOJIOHKY, YCTAHOBICHHYIO B KOIOe¢ byH3cHA, NPH pa3peKeHHH, CO30aBACMOM BOINOCTPYH-
HEIM HACOCOM.
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3areM KOJNOHKY NpoMblBatoT 30—60 cM? pacrsopa N, N -IU3TWIIMTHOKApOAMATd HATPUS ¢ KOHLIECH-
Tpatmei 1 r/nm’ IOpIHAMHE 110 5 cM? H yCTaHABIMBAKOT €¢ B LIHIHHIPE ¢ GOKOBEIM O0TBOIOM. Yepes KoimoH-
KY IPOIIYCKAOT 15 ¢M? alleToHA MPH paspeKeHHH, CO3IaBAcMOM BOTOCTPYITHEIM HACOCOM. DTI0aT, Comep-
KA KOHIIEHTPAT IIPHMecei, IepeHoCIT B KBapleBYID TAIKY, YIIAPHBAIOT Ha BOOSHOIT 6aHe mo o6nemMa
~ 2—3 cm?, ipubasmsaroT 50 MI ITOPOIIKOBOTO rpadiTa K YIIAPHBAKT JOCYXA.

AHATH3 KaXKI0# MpoOH MPOBOIAT H3 TpeX MAPalIeTIbHEX HaBecoK. OMHOBpeMEeHHO C KaXKI0H MapTH-
€l aHATH30B MPOBOIAT YepPe3 BCE CTAOWH AHATH3A TPH KOHTPOJBHEIX ONHTA HA PCAKTHBH, IIONYYad TPH
CYXHX OCTATKA — KOHIIEHTPATA.

(Hamenennas penagnms, Uam. Ne 2).

8.2. CnekrpannHblii AHANTHZ KOHIEHTPATOR

K kaxkmomy koHOeHTpary, HONYYSHHOMY H3 P00, KOHTPONBHEX OIBITOB M K 50 Mr KaxkIoro M3
obpasnos cpaBHeHNT OC 1 — OC 8 mobaBisioT Mo 2 MT XIOPHCTOTO HATPHS H NepeMelnnpaioT. Kaxkmyio
CMeCh TIOMEIAKT B KpaTep 3MeKTpona (aHom) AuaMeTpoM 4 MM B rmyduHoit 6 MM. BepxHUit amekTporn,
3aTOYCHHRIA Ha KOHYC, CIVKHT KATOOOM, MEXKIY 3MEKTPOTaMH 3&KHTAIOT TYTY MOCTOSHHOTO TOKA CHITOMH
15 A. Paccrognme Mexmy siaekTpomaMu — 3 mM. Crexkrphl rororpadupyior Ha cuekrporpage JIOC-8 ¢
pemreTkoit 600 mTp/MM (B MepBOM IIOPSIKS), HCIOMB3yd doromnacthak DC. IllnprHa Mern CIeKTpo-
rpadgpa — 15 MKM, BpeMd 3KCHO3HLIHH — 45 ¢. IIpoMekyTouHy10 gHadparMy B TPEXIHH30BOM KOHICHCOPE
MOO0HPaloT Tak, 9TOOH MModcpHeHHS GoHA BOIH3N aHATHUTHYCCKHX JTHHHH HAXOIHIHNCE B 00JIacTH HOP-
MAaTBHEIX TOYEePHEHMIT.

B onmHakoBHIX yemoBrgax doTorpadpyIOT 0 TPH pasa CIICKTPR KOHIICHTPATOB AHATH3HPYCMELX ITPos,
MO TPH pasa CIEKTPH KOHIICHTPATOB, MOTYVICHHEIX M3 KOHTPOILHEIX ONHITOB, M IO IBA pa3a CHEKTPHI
KZKIOro 00pasiia cpaBHCHHS.

DEKCHOHHPOBAHHEIE IUIACTHHKHN IIPOSBISIOT, MPOMEIBAIOT BOIOH, (PHKCHPYIOT, TIPOMEIBAIOT B IIPO-
TOYHOM BOJE B TeYcHHME 15 MMH M CYILAT.

8.3. PerenepupoBanne KOJOHKH

Ilocne BHImeneHHS KOHIICHTpaTa IpHMECeH KOMOHKY M3 (bropoiniacTa-4 ycTaHABIMBAIOT B KOIOe
ByH3eHa M IpOMEIBAIOT INECTh pa3 COMSHON KMcaoToil (1 : 1) mopumamu mo 3 ¢M3, a 3aTeM depes Hee
mporyckaloT 50 cM® mucTHATHpoBaHHOI Bomk. TToce 3Toro KOMOHKA TOTOBA K VIIOTpeBIeHIIO.

9. OBPABOTKA PE3VJIILTATOB

9.1. B xaxno#t crrekrporpamMme GoToOMETPHPYIOT TOYCPHEHHS AHATHTHICCKON THHHH ONpeaenIeMoro
sneMenra S, (cM. Tabr. 5) u Gnmuanexkawero gona Scb H BLMHCIIAIOT PA3HOCTE NOYEPHEHHH AS = §, — Scb'

ITo nByM mapasTeTbHEIM 3Ha9eHHAM AS) 1 AS, HaxXoIAT cpeqHeapHdMeTHIecKoe 3HAIEHIE T'pamgym-
POBOTHEIN TpadWK cTposaT B KoopowHaTax (lg C — ), UCITONB3YS 3HAYTEHUT o7st oBpasia cpaBHe-

Hua. Mcnmons3ya 3HaUCHUS ST KOHIIEHTPATOB AHATH3UPYEeMOi Mpobkl ¥ KOHIIEHTPATOB KOHTPOTEHEX
OTHITOB 1O TPaIyHPOBOTHOMY IpadiKy HAXOMAT CpeTHHE SHAYCHNS MACCOBOH TOMH ONMpeTensIeMOoil mpi-
MECH.

Tadtnwmoa 5

. HmHa BOJHBI B JmiHa BOIHEL
OcHoBa OmpenenaeMblit | o ormeckoi OcHopa OmpegenseMeit | oy ieckoit
3JIEMEHT JHHIN, HM BNEeMEHT JMHIH, HM
OxkucH nmanrtana, | Bamammii 318,4 Oxuicu npaseomi- | Kobaner 252,1
UTTpHs, camaprs, es- | 2Keneso 248,3 Ma M HeoIuMa 304,4
ponust, Tepous, rons- | Kodansr 252,1 Mapranen 257,6
MU, TYTHS, UTTepOHs 2821 280,1
H JIIOTEeINg Mapranen 257.,6 Meno 3274
Menan 327.4 Hukenn 300,3
Hiuxenn 300,3 305,1
305,1

Oxkuch ragonuans | Bamaguii 318,4
OxucH mpaszeonn- | Bamammii 318,4 Keneso 248,3
Ma i HEeOmHMa Keneszo 259,8 Kobanst 252,1
304,4
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Ipodoancenue madn. 5

. A BONHEL . HnuHa BOMHED
OcHoBa Ompenenaenmeri AHAMUTIIECK O OcHoea OmpenensenMerit AHAMHUTITIE CKOM
3MeMEHT VI, HM DNEMEHT JMHIN, HM
Oxuick ragonunusg | Mapranen 257.,6 OKICE HUCIIPO3HS Menb 327.4
280,1 Hiukens 305,1
Meab 327.4 303,7
282.4 301,2
Hukenn 305,1
303,7 OxHeE 3p6is Bangamuit 318.4
Kemneszo 248.,3
Oxuick mucnposus | Bamamuii 318.,4 Kobaner 2521
Kemneso 272.1 304 .4
KobGaner 252,1 Mapranxery 280,1
304 .4 Menn 3247
Mapraser 257.,6 Hiukens 301,2
2795

(M3menennas pemaknust, M3am. No 2).
9.2. MaccoBylo monk onpenengeMoi mpuMecH (X) B TIPOIEHTAX BRYHCISIOT M0 (hopMyTIe

e A, — Macca HABECKH IPadgyMTOBOIO IOPOLIKA-KOIIEKTOPa, MT;
M, — Macca HaBeCKH IPOOHI, MT;

Cpp — CPellHee SHAYCHHE MACCOBOMH JIOMH OIPE/e/Ae MOl IPUMECH B KOHLEHTPATAX dHAIM3HPYeMOi
npober, %;

C, — cpenHee 3HAYEHHE MACCOBON O OMpPeIeNsIeMOil TIPHMeCH B KOHIEHTPATaX KOHTPOTBHOTO
oreita, %.

9.3. PacxoXIeHNS Pe3yIETATOB TPEX MapalIe]IbHEX ONpeIeTeHHH (OTHOIICHIE HANOOIBIIETO U3 HIX
K HANMCHBIIICMY), 4 TAKXKC PACXOKICHHC pe3yIBTaTOB IBYX AHATH30B (OTHONMICHHC GOIBIICTO H3 HHX K
MEHBIIEMY) He JOICKHEL MPEBHINATE 3HAYCHUH TOITYCKACMEBIX PACXOKICHHI, IPHBeICHARIX B Ta0I. 6.

TaGunuwma 6

OnpenenseMblia Maccoras gons, Homyckaemoe OrnpenengeMbIia Maccoeas gond, Homyckaemoe
SJEMEHT % PacCXOXXIOEHME 3IEeMEHT % PacCXOXKIEHHE
Bamagnii 3-10-7 3,3 Mapraner 1-10-% 2.9
5-10-°¢ 3,1 1-10-3 2.4
5-10-° 2,9 1-10 2.0
Keneso 3-10-3 3.5 Meun 2-10-¢ 3,5
6-10-° 3,1 1-10-% 3.2
2-10+ 3,0 1-10+ 3,0
KoGansr 3-1077 3,0 Hukens 1-10°¢ 3,3
2-10-¢ 2,7 1-10-° 2.8
1-10-* 2,2 1-10~ 2,6

(M3Menennaa penakousi, M3m. Ne 2).
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