I'pynna B59

M EXTOC CYIOAPC CTEBEUHHHGB U CTAHIIAPT

PEAKO3EMEJ/IbHBIE METAJIJIBI U UX OKUCH

XMMHKO-CNIEKTPAJIbHBIE METOIbI OIPEeae/IeHUd NpuMeceil BaHaauA, BOJIb(pama,
JKeJje3a, Ko0aabTa, Mapranmna, Meamu, MOJIN0aeHa, HUKe19, HHO0OHs, CBUHIIA, roCT

TaHTajla, TATAHA U XpoMa 23862.10—79

Rare-ecarth 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
OKCTY 1709

ITocTanosaennem I'ocymapcrsennoro komurera CCCP nmo crangapram ot 19 okra0pa 1979 r. Ne 3988 nata BBeneHus
YCTAHOBJIECHA

01.01.81
Orpanmiesde CpoKa AEUCTBUA CHATO MO NPOTOKOAY Ne 7—95 MeXxrocygapCTBEHHOr0 COBETA N0 CTAHJAPTH3ALMH,
meTpoaorud u ceprudukanmu (MYC 11-95)

Hacrogmmit ctTangapT yCTaHABIMBACT XUMUKO-CHEKTPAIBHBIA METOM OIIPEACICHNS BaHAAA, BOJIb(-
pamMa, Xeiesa, KobaibTa, MapraHiia, Meay, MOJIMOJAcHA, HUKEIIS, HUOOMSI, CBUHIA, TAHTAJlIa, TUTAHA W
XpoMa B UTTPUU, JAHTAHE, UTTEPONN, JIIOTEIUN U UX OKUCAX (MeTon ) M XMMHUKO-CIIEKTPaIbHBIA METO/I
OIIPEACIICHNS BaHAAWA, MapraHua, Xejaesa, KobajlbTa, HUKEII, MEON B PEAKO3EMEILHBIX METAJUIaX U UX
OKHUCIX (KpoMe Lepud 1 asyokucn nepmda) (meron 11).

(U3menennasa penakoma, U3m. Ne 1, 2).

1. OBIIIME TPEBOBAHUS

1.1. O6mme tpebosanusg K MetomaM aHammia — 1o 'OCT 23862.0—79.

MeTtTona 1

XUMUKO-CIIEKTPAJILHBIA MeTOHd OIpelesIeHUS BaHaaus, BOJIb(gppaMa, Xeje3a, KobajabTa, MapraHua,
Meau, MoanbaeHa, HUKeIs, HMoOWS, CBUHIIA, TaHTaJla, TUTAHA U XpoMa B UTTPUU, JIAHTAHE, UTTEPONM,
JIOTENVN U X OKUCIX OCHOBAH HA I'PYIIIIOBOM KOHIIEHTPUPOBAHNY IIpuMecel QIOKYIISIINEN KOJUIOMIHBIX
pPacTBOPOB AUATWIIUTIOKAPOAMATOB, TMOKCUHATOB WJIN TMAPOOKMCEN IPUMECHBIX 2JIEMEHTOB C ITOMO-
B0 ITOJMAKPWIAMULA B IIPUCYTCTBUU ITOPOIIKOBOTO IrpadrTa M IOCIEAVIOMIEM CIEKTPAILHOM aHAIM3E
[IOJIYIEHHOTO KOHIIEHTpAaTA.

HHTEpBAIBL OLIPEACTIAEMbBIX MACCOBBIX JOJIEN IIPUMECEN:

BAHAIUS or 5:107°%% no 1-10—% %
Bosibpama or 510 % no 1- 103 %
Kesesa or 5:10= % no 2-10~* %
kKobamera 0T 2°107°% nmo 1-10—% %
mapranua oTr 5:107°% no 5- 10— %

MeEIU oT 5:107°% mo 5+ 10— %
MoymmomeHa or 2+ 107> % mo 5+ 10— %
HUKEJIA or2:107°% no 1-10~* %
HUOOUS or 11074 % mo 3-10—2% %
CBUHIIA or2+-10=°% no 1-10—4 %
TaHTaJIA or 1+10*9% no 3- 102 %
HN3nanue opUIHAIbHOE IlepeneyaTka BocnpemeHa

H30anue ¢ Hamenenusmu Ne 1, 2, ymeepxucoenuoimu 6 anpeae 1985 ¢., mae 1990 2. (UYC 7—&5, §—90).
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C.2TOCT 23862.10—79

TUTAHA or1-10— % mo 5-10—* %
XpoMa or 5-107°% no 2-10—* %.
Pazn. 1. (MA3menennasa pegaknua, Usm. Ne 1, 2).

2. AIIITAPATYPA, PEAKTUBbI U PACTBOPbBI

Crextporpad gudpaxkiimonHbeiii AP C-8 ¢ pemerkoin 600 mrrp/MM, padoTaOIIMNA B IIEPBOM HOPSIKE

OTPaXEHUI, U TPEXJINMH30BOU CUCTEMOU OCBEIICHNI WIN aHAJIOTUYHBI.

['egeparop ayrosou I-2 ¢ JOIOJIHUTEIIBHBIM PEOCTATOM WM AHAJOTWYHBIN, IIPUCIIOCOOJICHHBIN

HIIA ITOAXKUNUTA AYI'U ITOCTOSAHHOT'O TOKAd BBICOKOUYACTOTHBIM PA3DAIOM.

HbIM.

Jlamrmia madpaxpacHasgs MK3-500 ¢ peryiagropoM Hanpsokenmda tuia PHO-250—0,5 nom ananorny-

boKC M3 OpraHn4YecKoro CTexiia.

Boinpamurens 250—300 B, 30—50 A.

Crexrporpoekrop 11C-18 i aHaIorMYHBINA.

MuxkpodoroMeTp Heperucrtpupyooimnii Tnina M®-2 i aHaJIOTUYHBIN.
Becnol ananntnueckue tama AJdB-200.

Becnwr Topcnonnsie tTunia B1-500.

[ mnTKka snexrpunyeckasi.

CTaHOK AJIS1 3aTOUYKM 3JIEKTPOIOB.

Crynukm n3 ¢proporuiacrta-4 Wi OpraHndecKoro CTEKIIA.

baHOUYKN U3 ITOJIMUATWICHA.

dortorutacTuHky Taa BC.

['padpur mopourkoseii ocodboit yncToTel 110 [OCT 23463—79.

Y1 cuexrpaibabie OCY-7—3.

DIeKTPOIObI, BEITOUEHHEBIE M3 VITIEN cleKTpaTbHBIX OCY-7—3, mmaMeTpoM 6 MM, C KpaTepoM Oua-

METPOM 4 MM U TIIYOMHOT 6 MM.

DaeKTponsbl rpadnToBLIE (haCOHHBIE MTA crieKTpagbHOoTO aHanmmza OCY-7—4 muaMeTpoM 6 MM, 3aTO-

YeHHbIC HA KOHVYC, WJIN SJIEKTPOAbl TOM Xe (pOpMBI, BBITOYEHHBIE U3 VITIeN clieKTpaiabHbix OCY-7—3.

Kaxnayio mapy sJaeKTpoaoB IHOABEPTAIOT OUUCTKE OOKWUIOM B AYyre IIOCTOSIHHOIO ToOKa 15 A B TeyeHUe

15 ¢ HEImoCpEACTBEHHO IIEpE] AHATIM30M.

Twurmm 1'yga, guamerp 15 MM.

Bananua (V) oxuce, 4. . a.

Boasdppama (V1) okxuch 11 CIEKTpaJIbHOTO aHAIN3a, Y. JI. a.

Kenesa oxucs, 4. 1. a.

Kobanrra 3akucnh-okuch o ['OCT 4467—79, 4. 1. a.

Mapranna (IV) oxucno 6e3BogHadA oC. 4. 9—2.

Memn oxkuch 1o 'OCT 16539—79, nopoiikooOGpasHasl.

Momnonena (V1) oxuce, 4. 1. a.

Huxkeinga oxuco 110 FOCT 4331—78, 4.

Hwobnga (V) okucs oc.u. 7—3.

(CBMHIIA OKUCH, Y. 1. a.

Tanrana (V) okuce oc.4. 7—3.

Twurana (IV) oxuce oc.4. 6—2.

Xpoma okuch 1o [OCT 2912—79.

Boga OMauCTIOUILST WIN JEMOHNU30BAHHAS € YVACIIbHBIM 3JIEKTpOcOoIrpoTuBiicHUEM 20—24 MOM * cM.
Kucnora congaast ocoooit unctoTel 1o [OCT 14261—77, pazoasnennas 1 : 1 1 : 10.

AMmmuaxk BoaHbIA 110 1 OCT 24147—80, oc. 4., pasoasineHHbIn 1 . 10,

Harpua N, N'-mumstwinutmoxkapbamar mo ['OCT 8864—71, pacTtBopbel ¢ KoHIeHTparmaMu 20 n

1 v/mMm°.

Hatpnga MepKanTOXMHOJIMHAT (THOKCHHAT), CBEXEIIPUTOTOBICHHBIM PACTBOP ¢ KOHIECHTpALMEN

5 v/mMm°.

Criupt 5Tr10BbId pekTU(dPUKoOBaHHBIN TexHnuecK 110 [OCT 18300—87, aBaxXabl IIepeTHAHHBINA B

KBApLIEBOM IIpUOOpE.

JlaHTaHa OKMCH, YUCTAY 110 OLUPCACITACMBIM IIPUMECIM.
HUTTepbus OKUCH, YUCTAS II0 OIPEACIISIEMBIM IIPUMECSIM.
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JIrorerind OKUCh, YuCcTad 110 OIIPEACISAEMbBIM IIPUMECSIM.
WTrpna oKUChH, YUCTAA 110 OIIPEACIIIEMbBIM IIPUMECIM.
[TosmmakpuimaMuI, BOOHLIA PACTBOP ¢ KOHLIEHTpALMEN 2 T/0M>.
byMmara yHuUBepcajibHasI NHAUKATOPHASL.

Hatpwnit xstopucToeIil oc.4. 6—2.

Pazn. 2. (M3menennasa pegakuusa, U3m. Ne 1,2).

3. IOJITOTOBKA K AHAJIU3Y

3.1. IIpurorosienue 00pa3noB CpaBHEHUS

3.1.1. TosmoBHO# oOpa3zelr Ha ocHoBe rpaduTa 1opoiukosoro (I'OI'TI), cogepxammit mo 1 % xaxmoin
13 OIPEACIIIEMBIX IIPUMECEN, TOTOBIT CICAYIOIINM OOPA3OM.

Hasecxku maccoit 0,0178 r Banagua oxucu (V), 0,0126 T oxucu Boiabpdpama (VI), 0,0143 r oxucu
xenesa, 0,0137 r 3axmucp-oxkucu kobanbra, 0,0158 r oxmenm mapranma (1V) 6essomHoi, 0,0125 r© oxucn
Mean nopoikooopaszHon, 0,0150 r oxmen mommbaena (VI), 0,0141 r yepHon oxkucu Hukend, 0,0143 r
okucu Huoduda (V), 0,0108 r oxucu csuHia, 0,0122 r oxkxucu tanTana (V), 0,0167 r oxucu tutana (IV),
0,0146 r oxucu xpoMa IIOMELIAIOT B CTYIIKY M3 OPTaHNYECKOro cTekiia Wi gropoiuiacta-4 m 1o0asisior
0,8156 T mopourkoBoro rpadurta. CMech TIIATEIILHO IEPETUPAIOT C STWIOBBIM CIIMPTOM B TeueHue 50 MuH
1 BBICYIIMBAIOT ITOA MH(PpakKpacHON JaMIion. Bo n3d0exaHne BHECEHNA 3arpsI3HEHUI IIEPETUPAHNE B CTYII-
K€ ¥ BBICYIIMBAaHME II0J MH(}ppaAKpacHO! JIAaMIION IIPOBOIIT B DOKCE M3 OPTAaHUYECKOTO CTEKIIA.

3.1.2. Obpasnsl cpaBHeHU OC 1 — OC 3 roroBgar rnociaenoBareabHbIM pasbasiaeHueM 1 OL'11, a 3arem
KaxXXIIOTO ITOCIEAYIOIIETO 00pasila IIOPOIIKOBBIM I'papUTOM.

CogepxaHue Kaxiaon u3 onpeaeiasaeMbrx npuMeceit B oopasuax OC 1 — OC 3 1 BBOAUMEBIE B CMECH
HAaBECKY ITOPOIIKOBBIM I'papUTOM IIPEABLIYILETrO 00pa3iia IIpruBeacHbBI B TA0T. 1.

Taomuimma 1

Macca HaBecku, T
OGo3HaYEHNE 06pasIa MaccoBag 1o KaKIOTO U3 OIIPCSACIISIEMBIX HOPOIIKOBOTO IPEIBIIYINErO 06pasia (B
JIEMEHTOB, 7% rpadura CKOOKAX YKA34HO €TI0

O0O03HAYECHUC)
OC1 1101 1,800 0,200 (I'OI'lI)
0OC?2 3102 1,400 0,600 (OC 1)
OC3 1102 1,333 0,667 (OC 2)
0OC4 3103 1,400 0,600 (OC 3)
OC>S 1103 1,333 0,667 (OC 4)
OC6 3104 1,400 0,600 (OC 5)
OC7 1-10—* 1,333 0,667 (OC 6)
OC#¥ 310 1,400 0,600 (OC 7)

YxaszaHdsle B Ta01. 1 HaBeCKM MOPOIIKOBOTO rpadrTa 1 IPEAbIAVILETO 00pa3ia IOMEIAIOT B CTYIIKY,
TIHATEJIBHO IIEPETUPAIOT C ATWIOBBIM CIUPTOM B TeueHME 30 MUH M BBICYIIMBAIOT IO MH(PPAKPACHOMN
saMmiont. Ilepetnpanue B CTylIKe M BBICYIIUBAHUE 110 MH(ppaAKpPaACHO! JIAMIION IIPOBOIAT B OOKCE N3 Opra-
HUYECKOTO CTEKJIA.

4. TIPOBEJEHUE AHAJIU3A

4.1. KonuenTpuposanue npuMecein

KOHIIEeHTpUPOBAHNE IIPOBOIIAT B DOKCE U3 OPTAHNMYECKOTO CTEKJIA, HATPEBATEIILHDBIC SJIEMEHTDBI 3JIEK-
TPOIUIUTKY JOJZKHBI OBITH 3aKPBITHI IpapUTOBOMN WJIM KBAPLIEBOU KIOBETOI.

HaBecky oxucu P39 Macconl 2 I Wi COOTBETCTBYIOLIEE KoanuecTBO P3M 11oMemaroT B KBapLeBbINA
cTakaH BMecTUMOCTLIO 100 cM® 1 pacTBOPAIOT B 7—12 ¢M® COJIHOM KUCIIOTHI, pasdbasiieHHoi 1 : 1, mpu
HarpeBaHWUU, CTAKAH IIPU STOM 3aKPbBIBAIOT YACOBBIM CTEKIIOM. PacTBOD yIIapuMBaroT A0 BIAXHBIX COJIEU,
OCTATOK pacTBOPAIOT B ~ 50 cm® Boxel. PacrBopamu ammuaka (1 : 10) wim cogsgHOM KMCIOTHI, pa30aBIeH-
Ho# 1:10, ycramaBimBaroT pH-2 (1o yHuBepcajibHOM MHANKATOPHOU Oymare). I1onydyeHHBIA pacTBOP Ha-
rpesalorT 1o ~ 90 °C, mpwiusaior 2,5 ¢M® pacrBopa musTwiauTrokapbamara "Harpus (20 r/om’), 5 oM’
pacTBOpa HOJINaAKpWIaMUIa, IIpy 5TOM pH 1IoJIy4eHHOrO pacTBopa JO/KEH ObITh J,5. CoaepXMoe cTakaHa
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TIHATEJIBHO IIEPEMEINNBAIOT KBAPLIEBOM ITAJIOYKOM B TEUYCHUE 3—5 MHUH 0 0O0pa30BaHUA HEPACTBOPUMBIX
rejIe00pasHbIX OYpPBIX YACTUIl — BOJIOKOH, Jgobasigior 50 mr moporrkosoro rpadura, 2 ¢M> pacTBopa
TUOKCUHATA HATPUA Y BHOBD TIHATEIBHO IIEPEMEIIMBAIOT B TEUeHUE 3—5 MUH. OXIaXIeHHBIN 10 KOMHAT-
HOM TeMIIEpaTyphl PACTBOP € OCAIKOM (PUIIBTPYIOT Uepe3 (PIILTP «CHUHIS JICHTAa», IIOMEIICHHBIA B TUTEIIb
I'yvaa, mcmonn3ysa Kon0y byH3eHa ¢ orcocoM. Ocagok (KOHIIEHTpAT IPUMECEl) IIPOMBIBAIOT 2—3 pasa
PaCcTBOPOM AMATHMIAUTHOKapOaMara Hatpud (1 1/aM°) HOPLMAMU 110 5 ¢M’, OOMBIBasl ITAJIOYKY, CTEHKU
CTaKaHa ¥ TUTIISL. 3areM Tureib ['yua (¢ ocagkoM) HOMEINAIOT B KBAPLIEBYIO YAIIKY BMECTUMOCTHIO 30 cM?
1 JOCyXa CylIaTr ocajokK (0e3 ozoneHMAa Puibrpa) B TeueHrue 10—15 mmH. Ocamok BMecTe ¢ PMIBTPOM
IEPEHOCAT B KBAPLIEBYIO YAIIKY BMECTUMOCTBIO 10 cM® (prIbTpoM KHU3Y) U 030IA0T DWIBTP B TEUEHUE
3—5 MUH HA 3JIeKTPOIUINTKE, 3aKPBITON KBaplieBoy tutacTuHoOU. [1ocie o3omeHms PriibTpa 4allukKy HAKPbI-
BAIOT YACOBBIM CTEKIIOM U €Il¢ BBLACPXKMBAKOT HA 3JIEKTPOIUINTKE B TeueHUe 10—15 MuH.

[lociie oximaXaeHNsS BECh CYXOM OCTATOK IIEPEHOCSIT M3 YAlllKM Ha KaJIbKy, HJOOABISAIOT 2 MI XJIO-
PUCTOTO HATPUA, IICPEMEIIMBAIOT U IIOJIYYCHHON CMECHIO 3AIIOJIHIIOT SJICKTPOADL JUIA CIIEKTPAJILHOTO aHA-
JI3a.

AHAaIN3 KaXJI01 IPOOBI IIPOBOALIT U3 TPEX IIapauICJIbHBIX HABECOK. OQHOBPEMEHHO € KAXKION ITapTHU-
€M aHAJIM30B IIPOBOIMIT UEPE3 BCE CTAAMUN aHAIM3a TPU KOHTPOJIBHBIX OIIBITA HA BCE PEAKTUBBI, I1OJIYyYAsd
TPU CYXMX OCTATKAa-KOHIIEHTpAaTa.

4.2. CnekTpajbHbIA AaHAJIN3 KOHIEHTPATOB

K KaxaoMy KOHLIEHTpATY, IIOJYUYCHHOMY U3 KOHTPOJIBLHBIX OIILITOB, U K 30 MTI KaXXa0T0 U3 00pas1ioB
cpaBHeHUI OC 1 — OC 8 1o0aBiIgIOT 110 2 MT XJIOPUCTOTO HATPUS U CIIEKTPAJIBHO YUCTON 110 OIIPEHCIISIC-
MBIM IIPUMECIM OKMCH aHAJIN3UPYyeMOoro P339 1 riepeMemmBatoT. Kaxiayro cMeCch IIOMEILAIOT B KpATep SJIEK-
Tpoaa (aHoda) auaMeTpoM 4 MM U TJIyOMHOM 6 MM. BepxHUH 31€KTpOJ, 3aTOUEHHBIA Ha KOHYC, CIIYXKUT
KaTOAOM; MEXIY SJICKTPOAAMU 3aXKUTAIOT AVIY IHOCTOIHHOrO ToKa. 10K 15 A. PaccTosgdHMe MeXIy SJIEKTPO-
nmamMm — 3 MM. CriekTpel potorpadupyioT Ha cruekrporpadpe AP C-8, ncrions3yd porormactnaky 3C., HnpuHa
mean crekrporpadpa — 15 MxM, BpeMd 3kcrto3nimn — 45 ¢. [lpoMexyrounyo puadparMy B TPEXIIMH30BOM
KOHJIEHCOPE HOAOMPAIOT TaK, YTOOBI ITOYEPHEHUSI (POHA BOIM3N AHAIUTUYECKUX JIMHUM HAXOIWIVCH B
00JIaCT HOPMAJIbHBIX IIOYCPHEHUMN.

B onmHakoBBIX yCI0BUSIX poTOTpadUPyIOT IO TPU Pa3a CIIEKTPHI KOHIIEHTPATOB aHAJIM3UPYEMBIX IIPO0,
[I0 TPU pasa CIEKTPbLI KOHIICHTPATOB, IIOJYYEHHBIX U3 KOHTPOJIBLHBIX OIIBLITOB, W IO ABA pa3a CIEKTPLI
KaxXa0To obpasna cpaBHEHUSI.

DKCIOHUPOBAHHBIE (POTOILTACTUHKY HPOSBISIOT, IIPOMBIBAIOT BOAOU, (PUKCUPYIOT, IIPOMBIBAIOT B
IIPOTOYHOM Boje (15 MyH) 1 cyIar.

5. OBPABOTKA PE3YJIbTATOB

5.1. B xaxnoit criekrporpaMmme POTOMETPUPYIOT IIOUEPHEHWS aHAIUTUYECKON JIMHUY OIIPEACIISIEMOTO
sreMeHTa S (cM. Tabs. 2) n 6imsirexaiero hpoHa S(b Y BBIYUC/IAIOT PA3HOCTD IMOYEPHEHNI AS = 5 — S(b.

[1o n1ByM ITapajuteIbHBIM 3HAYeHUAM AS, 1 AS, HaXOIAT cpeaHeapu(HMETUIECKOE 3HAYECHIE [ panyu-
pPOBOYHBIN rpadpuk crpodar B KoopauHarax (lg C, ), UCIIOJIB3YS 3HAYCHUS JUISE 00pas31loB CPaBHE-
HUAL.

Taomuma 2

O N JIJITMHA BOIMHEI AHATUTUYECKON . JJTWHAa BOJHBI aHAJIMTUYECKOM
IIPECACIIACMBIN 3JICMCHT THHWH, HM O1peaeIaeMbIi JICMCHT THHUM, HM

Bauaanii 318,54 Hukenn 300,25%%*

Boabdpam 294 44% Hunobnit 295,09

Keneso 248,33 CBUHETT 283,31

Kobanet 242 49 TaHTan 271,47%%%*

304;_ Tutan 307,86

Mapranerr 280,1 302,16

Menpb 324,75 XpoM 284,33

MommnbneH 317,03

* Ilpm anamn3se urrepdbus u ero okucu — 294,70 HM.
** 1lpm ananuze urrepdoudg u ero okucu — 301,20 uM; utrtpusg 1 jmaHrada — 305,0 HM.
¥ AHAJIN3 JIAHTAHA U €ro OKWUCH Ha I[IpUMECh TaHTajJa HE IIPOBOIUTCH.
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JUISI KOHIIEHTPATOB aHAJIM3UPYEMOM IIPOOBI 1 KOHIICHTPATOB KOHTPOJILHBIX

OIIBITOB, IIO TPaIyIPOBOYHOMY I'paPUKy HAXOLAT CPEIAHNE 3HAUYECHUA COLEPXKAHUS OIIPEHACIIEMON IIPUME-

CH.

5.2. MaccoByI0 OO OIIPEACIIIEeMOTO 3eMeHTa (X) B IIPOLEHTAX BBIYUCIISAIOT IO POPMYJIE

rie m, — Macca HaBeCKU IpadUTOBOIO IIOPOILKA-KOJUIEKTOPA, MT;

m, — Macca HaBeCKU aHAIN3UPYEMOU 1IPOOBI, MT;

C,, — CDelHee 3HAYEHNE MACCOBOI [OJIN OIIPENEISEMOT0 IEMEHTA B KOHLIEHTPATAX aHAIM3UPYEMOi]
po0nl, %:

C. — cpelHee 3HAYEHUE MACCOBOM J10JIM OIIPEAEISIEMOTO 2JIEMEHTA B KOHIIEHTPAaTaXx KOHTPOJIBHOIO
ornoita, %.

3.3. PacxoxaeHnd pe3yabTaToB TPEX ITapalIe/IbHBIX OIPEACICHAN (OTHOILECHWE HAMOOIBILIETO U3 HUX
K MEHBIIIEMY), 4 TAKXKE PACXOXICHUE PE3YIbTAaTOB ABYX AaHAJIM30B (OTHOIIEHNE OOJIBIIETO N3 HUX K MEHBIIIE-
MY) HE JOJDKHO IIPEBLIIIATL 3HAYCHWIM OOIIYCKACMbBIX PACXOXICHNM, YKA3aHHBIX B TabJI. 3.

Taomxuimma 3

O1rpenensae MBI JlomyckaeMoe O1penaensaeMbIn JlornmyckaemMoe
DIIEMEHT Maccopas 1071, % PACXOKJICHUE IEMEHT Maccosast 1071, % PACXOXKICHUC
Banaanii 5+10°° 3,1 Huxkenb 210 3,3
310 2,9 110 2,8
]-10- 2.7 ]-10-* 2.6
Bonbhpam 5107 2,8 Huobuii 1-10- 2,6
3104 2.5 ] +10- 2.3
]+10- 2.4 3102 2.0
XKemeso 3.10°3 3,5 CBUHeIL 210 2,7
610 3.1 ] +10- 2.3
210 3.0 ]-10-* 2.2
KobGanbsT 2+10°° 2,7 TanTan 1-10—* 2,5
3.10° 2.3 ] +10- 2.3
]-10- 2.2 3102 2.3
Mapranerir 5+10-° 2.5 Turan 1103 2,7
1+10- 2.4 810 2.5
5.10- 2.0 510 2.4
Menn 5+10-° 3,5 XpoMm 5+10-° 2,5
1+10- 3.2 2410 2.3
5.10- 3.2 2104 2.3
MoaubieH 210~ 2,0
8103 2.7
510 2.5
MerTona 11

XVMMHUKO-CIIEKTPAJIbHBIN METOA OIPEAcIICHN BaHAANA, MapraHna, Kejae3a, KooaabTa, HUKEISI, MEI
B PEAKO3EMEIBHBIX METAJLIAX Y X OKHUCIAX (KpOME LIepUA U ABYOKUCH 1IEPpHI) OCHOBAH HA OJHOBPEMEHHOM
CIIEKTPAJIbHOM OIIPECACICHNUN IIPUMECHDBIX JIEMEHTOB B KOHIICHTPATE IIPUMECEN HAa OCHOBE IIOPOILIKOBOTO

rpaduTa.

KOHIIEHTpAT IIPUMECEN ITOJIVIAKOT IIYTEM aaCcOPOIN UX TUSTHU,

I[I/ITI/IOKElp6aMElTHBD( N TNOKCHNHATHDBIX

KOMILUIEKCOB Ha KOJIOHKE W3 PTOPOILIACTA C IOCICAYIOLICH AecopOnell IIPUMECHBIX JIEMEHTOB allcTOHOM
1 yIHapUBaAaHNEM OPraHMYECKOrO pacTBOpPA Ha ITOPOIIKOBOM Ipadure.
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VHTEpBaNbl OIPEACIIEMbBIX MACCOBBIX HOJIEN IIPUMECEH:

Bagamusdt  or 3-10=7 % no 3-10—* %
mapradua oT 1+-107° % no 1-10—% %

XeJesa or 3107 % mo 3-10—* %
kobampra or 31077 % mo 3-10—* %
HUKEIIA or 1-10=° % no 3-10—* %
Y (91051 or2:-107°% no 1-10—* %.

(U3menennan penaknusa, Usm. Ne 2).

6. AIIIIAPATYPA, PEAKTUBbI U PACTBOPbI

Crexrporpad mudpaximmoHHbsiil JIPC-8 ¢ pemerkoit 600 1mITp/MM ¢ TPEXINH30BON CUCTEMOI OCBE-
IIeHNI WIN AHAJIOTYHBI.

I'ereparop ayroson 1 -2 ¢ DOIOIHUTEIILHBIM PEOCTATOM WJIM AHAJOTMYHBIN, IIPUCIOCOOJICHHBIN
JUISL TIOJZKUTA AYTY IIOCTOSIHHOTI'O TOKA BBICOKOUYACTOTHBIM Pa3pPsIOM.

Breinpamuresns 250—300 B, 30—50 A.

Crexrponpoexkrop 11C-18 iy aHaTIOrMUYHBIN.

MuxkpodoroMeTp Heperucrtpupyooimnii Tnina M®-2 i aHaJIOTUYHBIN.

boOKC M3 OpraHn4YecKoro CTexiia.

Becor ananntnueckue tuna AJB-200.

Becnwr TopcnoHHbIe TU1ia B1T-500.

Jlamria madppakpacHasgs MK3-500 ¢ peryagaropoMm Hanpsckenus Toka tvia PHO-250—0.5, v ana-
JIOTUYHBIM.

[ mnTKa snexrpnyeckasl.

CTaHOK AJId 3aTOYKM 3JIEKTPOIOB.

Crynkm n3 ¢proporuiacta-4 i OpraHndeCcKoOTro CTEKIIA.

doTtortacTuaky Tia HC.

['padpur mopourkoseii ocoboil yncToTel 110 [OCT 23463—79.

Y1 cuexrpaibabie OCY-7—3.

DJIEKTPOIbBI, BRITOUEHHDBIE M3 VITIEN cleKTpaIbHbIXx OCY-7—3, mmaMeTpoM 6 MM, ¢ KparepoM aua-
METPOM 4 MM U TIIYOMHOUT 6 MM.

DaeKTponnl rpaduToBLIE (haCOHHDIE MTA clIeKTpaabHoTo aHanmmu3a OCY-7—4 mmaMeTpoM 6 MM, 3aTO-
YEeHHDBIC HA KOHYC.

Kosiba byH3eHa.

CrakaHbl KBapLEBLIe BMeECTUMOCTBIO 100 eM?.

KoloHKM m3 mopoiukoBoro (roporsiacra: 3,9 T HOpOIIKOBOro gropoiviacra ((ppakomss MeHee
0,1 MM) moMemaroT B PWILTPYIOIINE BOPOHKM € (PWIBTPAMU M3 CHEKIIETOCHA CTCKISTHHOIO ITOPOIIKA
kiracca ITOP 160 wim 11IOP 40 nmamerpoMm dmiasrpa 20 MM 1 VIDIOTHSIIOT OO BBICOTBI (PTOPOILIACTOBOTO
cirod 15 MM.

HuuHAPEL ¢ OOKOBBIM OTBOIAOM BMECTUMOCTBLIO 30 cM?.

Bomra OwmmucTWUIIT WIM  ACMOHW30BAHHAY C  VACJIBHBIM  SJICKTPUYCCKUM COIIPOTUBIICHUEM
20—24 MOwM * cMm.

Kucnora congaast ocoboit unctoTel 1o [OCT 14261—77, pazoasnennas 1 : 1 1 : 10.

AMmmuaxk BoaHbIA 110 1 OCT 24147—80, oc. 4., pasoasineHHbIn 1 . 10,

Harpua N, N'-mmsmmwimmtmoxkapdamar mo ['OCT 8864—71, pacTtBOopbl ¢ KOHUeHTpanwsaMu 20 n
1 v/mM°.

Hatpya MepKanTOXmMHOJIMHAT (THOOKCHUHAT) CBEKEIIPUTOTOBIICHHBIM PAaCTBOP ¢ KOHIIEHTpAIWeH
5 v/mM°.

ALIETOH OCODOM YUCTOTHL.

Yawku KBapLeBble BMECTUMOCTEIO 20— 30 oM.

Hartpug xsiopun oc.4. 6—2.

Crmmpt 5Tri1oBbIA pekTU(dPUKOBaHHBIN TexHanmueckKd 110 [OCT 18300—87, aBaXnabl IIepeTHAHHBINA B
KBApLIEBOM IIpUOOpE.

Bananua (V) oxuce, 4. . a.

Kenesa oxucs, 4. 1. a.
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Kob6anrTa 3akuce-okuch o ['OCT 4467—79, 4. 1. a.
Mapranna (IV) oxuce 6e3BogHasg oc.4. 9—2.
Menu oxkuch 1o 'OCT 16539—79, mmopoiikooOpasHasl.

Hwukenga oxucs o 1 OCT 433178, 4.
Pazn. 6. (M3menennas penakuusa, U3m. Ne 2).

7. IOJATOTOBKA K AHAJIN3Y

7.1. IIpuroroBienne 00pa3noOB CpaBHEHUA

['ostoBHON 0Opaselr Ha ocHoBe rpadurta 1opolrkosoro (I'OI'TI), copepxammii mo 1 % xaxmgoin us
OIIPEACIIIEMbBIX IIPUMECEN, TOTOBIAT CIIEAYIOIIMM 00pa3oM: HaBecK Maccol 00,0178 T oxucn BaHagusa (V),
0,0143 1t oxmcenm xkemmesa, 0,0137 T 3akuch-oxucn Kobanbsra, 0,0158 T mapranma (1V) oxmcu 0e3BOTHONM,
0,0125 r moporukoodopaznont okucu Mean, 0,0141 r okmcy HUKeE IS IIOMEINAIOT B CTYIIKY U3 (propruiacta-4
WM OpraHn4deckKoro crexsa n gooasistioT 0,9118 1 mopomkoBoro rpadpura. CMeCch TIIATEIBHO IIEPETUPAIOT
IpU JOOABICHUM ATIIOBOTIO CIUpTa B TedeHMEe S0 MUH M BBICYIIMBAIOT II0o4 MH(QppakpacHo gaMiion. Bo
130€KaHVe BHECEHUS 3arpA3HCHUU IIEPETUPAHNE B CTYIIKE M BBICYIINBAHUE 1104 MH(MPAKPACHON JTaMIION
[IPOBOJAT B OOKCE U3 OPraHNYECKOTO CTEKIIA.

OOpasunl cpaBHeHuda OC 1 — OC 8 rorosar nocienoBareabHbIM pasoasieHueM 1 OI'll, a 3arem
KaxXXJIOTO TIOCIIEAVIOIIEro 00pasiia IHOPOIIKOBBIM IpapUTOM.

MaccoBag JoJI KaxKaon U3 olpeaciaaeMbpix upuMecei B oopasiax OC 1 — OC 8 1 BBOIAUMBIE B CMECH
HaBECKM ITOPOIIKOBOro rpaduta 1 IPpeAbIIVILIEro oopasiia IIpuBeacHbBI B Ta0I. 4.

Taonwmimma 4

MaccoBas 101 KaxXaon U3 OIpPeIciIsIeMbIX Macca HaBecki,
ObosHaeHme obpasna pUMeCEH, 70 IIOPOIIIKOBOTO IrpaduTal MIpeablayIlnero odpasua
OC1 1-101 1,800 0,200 (I'OI'TI)
OC?2 3102 1,400 0,600 (OC1)
OC3 1-10—2 1,333 0,667 (OC2)
OC4 3:10 1,400 0,600 (OC3)
OC)S 1-10—2 1,333 0,667 (OC4)
OC6 3:10—4 1,400 0,600 (OC5)
OC7 1-10—4 1,330 0,667 (OC6)
OC3 3:10° 1,403 0,600 (OC7)

YxaszaHHble B Ta0J. 4 HABECKU ITOPOIUIKOBOTrO rpadpuTa IPEAbIAYILETO 00pa3a IIOMEIHAOT B CTYIIKY,
TIIATEJIBHO IIEPETUPAIOT IIPU JOOABICHUN STWJIOBOTO clIMpTa B TeueHre 30 MUH W BBICYIINBAIOT ITOJ MHQ-
paKkpacHOU JIaMIION.

[IepeTpaHne B CTYIKE M BBICYIIUBAHME 1104 MHPpaAKpaCHOM! JIaMIION IIPOBOIAT B OOKCE M3 OPraHu-
YEeCKOTO CTEKIIA.

(U3menennan penaknusa, Usm. Ne 2).

8. IPOBEJEHUE AHAJIU3A

8.1. KoHnenTpupoBanue npuMmecen

HaBecky anammsupyemon okucu P39 maccont 0,5—5 T Win COOTBETCTBYIOILEE KOJINYECTBO METAILIA
[TOMEILAIT B KBAPLIEBBLINA cTakaH BMecTUMOCThIO 100 cM? 1 pactBopgaor B 2—20 cM> COJIIHON KUCIIOTHL,
pasoasieHHON 1 : 1, Ipy HArpeBaHWU, CTAaKaH IIPU ATOM 3aKPBLIBAIOT YACOBBIM CTEKIIOM. Y JAIAIOT 4aCOBOE
CTEKJIO, VIIAPUBAIOT PACTBOP 10 BJIAKHBIX COJIEN, OCTATOK PACTBOPLIOT B ~ 50 ¢M? Bogbl. PacTBOpOM aMMU-
axa, pazoasieHHBIM 1 : 10, mwim comsgHOM KMcioTou, paszdaBieHHou 1 . 10, ycranaBimBawoT pH ~ 2 (110
YVHUBEPCAJIbHOM MHAMKATOPHOU OyMare).

K 1ronyuyeHHoMy pacTBopy pwimBaror 2.5 cm® pactsopa N, N'-austwgarrnokapbaMara HATpus C
koHuneHTpammeit 20 r/oM°> 1 2 eM? pacTBopa THOOKCHHATA HATpud. [1py 5TOM HOJKHO YCTAHOBUTHCS 3HAUE -
Hue pH = 5,5—6 (KOHTpPOJIb 110 YHUBEPCAILHON MHIMKATOPHOM OyMmare). PactBop GMIbTPYIOT uepes PpTo-
pPOILUIACTOBYIO KOJIOHKY, VCTAHOBIICHHYIO B KOJIOe byH3eHAa, IIpU paspeXeHUU, CO3JABAEMOM BOJOCTPYU-
HBIM HACOCOM.
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3areM KOJIOHKY npoMbiBaroT 30—60 cM? pactBopa N, N'-gustoignruokapbamMara HaATpUA ¢ KOHLIEH-
Tparmeil 1 r/aM° IIOPIUAMHU 110 5 CM° ¥ YCTAHABIMBAIOT €€ B IMJINHIAPE ¢ OOKOBBIM OTBOIOM. Yepes KoIoH-
Ky [IPOIYCKAIOT 15 ¢M? arleToHa Ipu pa3pekeHnn, CO34aBaeMOM BOLOCTPYIMHBIM HACOCOM. DIIIOAT, COLED-
KAIUP KOHLICHTPAT IIPUMECEH, IIEPCHOCAT B KBAPLIEBYIO YAIlIKy, VIIAPMBAIOT HA BOIIHON OaHe A0 0ObeMa
~ 2—3 M, ipubasigor 50 Mr mopolkoBoro rpadura U yIIapusamT JOCYXA.

AHAaIN3 KaXI01 IPOOBI IIPOBOALIT U3 TPEX IIapaUICJIbHBIX HABECOK. OQHOBPEMEHHO € KAXION ITapTHU-
e/ aHaAJIN30B IIPOBOIAT UYEepe3 BCE CTAAVM AHAJIM3A TPU KOHTPOJIBHBIX OIIBITA HA PEAKTUBLI, IIOJIVYAS TPU
CYXUX OCTaTKa — KOHIIEHTpAaTA.

(U3menennan penaknusa, Usm. Ne 2).

8.2. CneKTpajbHbI aHAJIN3 KOHIEHTPATOB

K KaxmoMy KOHIIEHTPATY, HOJYYECHHOMY M3 IIPOO, KOHTPOJBLHBIX OIIBITOB M K 50 MI' KaXaoro ms
oopasuoB cpaBHeHUA OC 1 — OC 8 go0aBiIsgoT 110 2 MT XJIOPUCTOTO HATPUM U IIEPeMEIIMBAIOT. Kaxnyro
CMECh IIOMEILIAIOT B KpaTep 3JIeKTpoja (aHoA) AuaMeTpoM 4 MM U IVIyOMHOU 6 MM. BepxHUil 351eKTpO,
3aTOYCHHBIM HA KOHYC, CIVXUT KATOAOM, MEXIY SJIEKTPOAAMU 3aXUTAKT AYTY IIOCTOAHHOI'O TOKA CUION
15 A. Paccrogame mexny aexkrpogaMu — 3 MM. CrexkTpbl pororpadpupyror Ha crekrporpadpe J1DC-8 ¢
pemreTkoir 600 mTp/MM (B IepBOM HOPAKe), UCIIOb3ys (poToiutacTiHky DC. HHIupuHa 1enn crexTpo-
rpapa — 15 MM, BpeMs skcno3nuy — 45 ¢. IlpoMexyTounyio anadpparmMy B TPEXIIMH30BOM KOHIAEHCOPE
[IOJAOMPAIOT TaK, 4TOOBI MOYEepHEeHMS (POHA BOIU3U aHAIUTUYECCKUX JIMHUM HAXOIVJIVMCH B 00JACTU HOP-
MAaJIbHBIX ITIOYEPHECHN.

B 0aMHAaKOBBIX YCIOBUSX POTOTPAPUPYIOT 110 TPU pa3a CIIEKTPhI KOHIIEHTPATOB aHAJIN3UPYEMBIX IIPO0,
[I0 TPU pasza CIEKTPbI KOHIIEHTPATOB, IIOJYYCHHBIX M3 KOHTPOJBHBIX OIBITOB, M II0 JIBa Pa3a CIEKTPLI
KaxXa0ro o0pasiia CpaBHCHUL.

DKCIIOHUPOBAHHBIEC IUIACTUHKU IIPOSBISIOT, IIPOMBIBAIOT BOOOMN, (PUKCUPYIOT, IIPOMBIBAIOT B IIPO-
TOYHOU BOJIE B TeUeHUE 15 MUH U CyIlAT.

8.3. PerenepupoBanne KOJOHKH

[Tociie BBIAEIIEHUST KOHLEHTpara IIpuMecey KOJOHKY M3 (propoivtacta-4 yCTaHABIMBAIOT B KOJIOE
ByH3eHa M IIPOMBIBAIOT IIECTDL Pa3 costHON Kuciaoroi (1 : 1) mopumaMu mo 5 ¢M?, a 3aTeM 4Yepes Hee
rporyckaror 50 cM? UCTWUIMPOBAHHON BOABL. [1ocie 3TOro KOJIOHKA TOTOBA K YIIOTPEOJIEHUIO.

9. ObPABOTKA PE3YJIbTATOB

9.1. B xaxumo#1 cruekrporpaMmmMe POTOMETPUPYIOT ITOUEPHEHN S aHAJIUTHYECKON JIMHNUN OIIPEACIISIEMOTO
sreMeHTa S, (cM. Tabs1. 5) 1 Oimsexalero (hpoHa S(b Y BBIYUC/IAIOT PA3HOCTD IMOYEPHEHNI AS = 5 — S(b.

[ pamymn-
UL o0pasiia CpaBHE-

[1o nByM ITapajuteJIbHBIM 3HAYeHUAM AS, 1 AS, HaXOIAT cpeaHeapu(OMETHIIECKOE 3HAYCHNE

POBOYHBIA IpaduK cTpoaT B KoopanHarax (lg C — ), UCIIOJIb3YS 3HAYCHUA

Hus. Vcrions3ysa 3HAYCHUS JUISI KOHIIEHTPATOB aHAJIM3UPYEMON IIPOOBI ¥ KOHIIEHTPATOB KOHTPOJIbHBIX

OIIBITOB IO I'PAgyUPOBOYHOMY IpapUKy HAXOUIT CPEIHNE 3HAUYCHUSI MAaCCOBOM TOJIM OLPEAEIISIEMON IIPU-
MECH.

Taomuima 3

y JI1nHa BOJIHBI 5 JmHAa BOJHBI
OcHoBa ONpeREIAeMBIN | ) Lo e cKoi OcHoOBa OmpenenmsaeMbiit | o yveckoii
IJNCMCHT TMHUM, HM SJJNICMCHT TUHUU, HM
Okucu jgaHTaHa, | Banamuu 318.4 Okucu npasconu-| KobGanbt 252,1
UTTpUSL, caMapus, eB- | Kenes3o 248,3 Ma U HeoIuMa 304.4
ponus, Tepoud, rojib- | Kodaiapt 252,1 MapraHe1n 257.6
MU, TYJIUS, UTTCPOUI 282,1 280,1
1 JTIOTCIS MapraHery 257.,6 Menn 327.4
Menn 327.,4 Hukenn 300,3
Hukesnp 300,3 303,1
305,1

Oxuch ragojauHus | Bananuit 318.4
Oxkucu npazeonu- | BaHaguu 318.4 Keieso 248,3
Ma U HeoIMMa XKeireso 239,8 KobGainpT 252,1
304.4
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IIpodoaxcenue maba. 5

y JIJTHa BOJIHBI ) JIJIMHA BOJIHBEI
OcHoBa ONPEACIEIEMBIH | ) o ryrrpaeckoii OcHoBa ONPEACIEIEMBIH | o o mirryraeckoii
SICMCHT THHWH, HM SHICMCHT JTHHWH, HM
Okuch ragomHus | Maprasernn 257,6 OKUCH TUCTIPO3UL Menn 327.4
280,1 Huxkes 305,1
Mens 327.,4 303,7
282.4 301,2
Hukenp 303,1
303,7 OKkuch 3poud Baunanuii 318.4
XKeieso 248.3
Oxkucs qucrposudg | Banagui 318.4 Ko®anst 252.1
Keieso 272,1 304.,4
Kobanstr 252,1 Mapraner1r 280, 1
304.,4 Menn 324.7
Maprane1r 257.,6 Hukenn 301,2
279,35
(U3menennan penaknusa, MUsm. Ne 2).
9.2. MaccoByio o0 ompeaeiaeMor npuMecu (X ) B IPOLIEHTAX BEYUCIIOT 110 (POPMYIIE
rae m, — Macca HaBeCKU IpadUTOBOrO OPOIIKA-KOJUIEKTOPA, MT;
m, — Macca HAaBECKU IIPOObLI, MT;
CHp — CpedHEE 3HAYCHUE MAaCCOBOU JOJIU OIIPEACIIIEMON IIPUMECH B KOHIIEHTpaTaxX aHAJIN3UPYEMON
poonl, %:
C. — cpeiHee 3HAYEHUE MACCOBOM OJIY OIIPENEIIEMON IIPUMECH B KOHLIEHTpATaX KOHTPOJILHOIO
onoita, %.

9.3. PacxoxxpaeHnd pe3yabTaToB TPEX ITAPAJUICIIbHBIX OIPEACICHNN (OTHOILECHWE HAMOOIBILIETO N3 HUX
K HAMMEHBIIEMY), a TAKXKE PACXOXJICHUE PE3YIILTATOB ABYX AHAJIM30B (OTHOILNECHUWE OOJIBIIETO M3 HUX K
MEHBIIEMY) He JO/DKHBI IIPEBBIIIATE 3HAYSHUN JTOIIYCKAEMbBIX PACXOXIEHUNA, IIpUBEIEHHBIX B Ta01. 6.

Tadbaxuma 6

O1penengaeMbIn MaccoBag mons, JlornyckaemMoe O1peengaeMbIn MaccoBag mon4, JlomyckaeMoe
JIEMEHT % pacxXoXKIecHUIE JIEMECHT % PACXOKICHUE
Banaauii 3107 3.3 Maprauerir ]+ 10-° 2.9
510 3.1 ]+10- 2.4
510 2,9 110+ 2,0
Keneso 310 3,5 Mensb 210 3.5
610 3.1 1+10-S 3.2
2+ 104 3.0 .10 3.0
KobGaneT 31077 3,0 Hukenp « 108 3.3
2106 2.7 £ 10~ 2.8
]+ 104 2.2 .10 2.6

(U3menennan penakumsa, Usm. Ne 2).
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