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NPEANUCJIOBUE

TTonckn W pasBefika PEOKHX SJIEMEHTOB HACTOATENBHO Tpe-
6yloT TaKHX METOJOB AMATHOCTHKH PEJNKHX SJIEMEHTOB, KOTOpble
MOBBOJISIM  Gbl OBLICTPO ¥ JMOCTATOYHO HAAEKHO IPOBOAMTE HUX
onpereieHre Kak B JaGOPaTOPHBIX, TaK.H B IIOJEBBIX YCJIOBHAX.

B pasiuuHBIX PYKOBOACTBaX IO XHMHH, MHHEDAJIOTHU YU B
crelyaJbHblX METONMYeCKHX PYKOBOLCTBAX ONpeleeHus MHHepa-
* JIOB TIO ‘HAPYXHOMY BHAY IPUBOJHTCS MHOIO METOJ0B Kaue-
CTBEHHOTQ ONpeNesIeHHs PENKHX ajaeMeHToB, [Ipakrnueckas pa-
60Ta MOKA3bIBAET, UTO OOJIBIIMHCTBO M3 3THX METOLOB CJIOXKHBI,
OTHUMAIOT MHOIO BpPEMEHH, HepelKO TpeOyIoT cIelH(PUUIeCKHX H
JIOPOTOCTOSIIINX PEAaKTHBOB M ammapaTyphl. Bcé€ 3To ecrecTBEHHO
OTpaHUYHBAET MX NPHMEHEHHe B MHHEPaJOrMYeCKOi IpaKTHKe
IlaXKe B YCJHOBHAX JJaGOPaTOPHBIX paloT, He NOBOPsS yike O IOJe-
Bbix pa6oTax, Tie OHH, KaK NMPaBHJIO, H He HCIOJb3YIOTC.

Ilpomuo Moyt AecsrTy JIeT ¢ TOro BPeMeHH, KODAa aBTOpY
 yLaJoch %Sw&.o@m? uypesBbIUYAIHO [IPOCTYIO Peakifio Ha KoOaJbT
M TeM caMbIM IIOJIOXKHTh HauaJo K pasdpaboTke pAra LPYrux peak-
LH{ KAYeCTBEHHOTO OIpeNeJeHts DEIKUX BJEMEHTOB — CeJIeHa,
TeJTypa, MonuGmeHa, BoabdpaMa u BucMyTa. I[lomymso ObLIO
o0pallleHo BHUMaHHe Ha HeoOXOJHUMOCTh GoJlee LIMPOKOro MpHMe-
HEHHsy B MHUHEPaJOTHUECKO} TpPakTHKe H3RECTHOH peakuuu Ha
HUKEJb C JUMEeTHJATTHOKCHMOM H CHejlaHo YTOUHeHHe C olpene-
JIEHHeM MeIH, HCIOJIb3YS AJIsi 9TOT0 OKpalllBaHUe IMJIaMEeHM CIIHp-
TOBOH TOpenkd. PaspaGoTaH HOBBIE MeTOJ, MOJYYeHHS HCKYC-
CTBEHHBIX KPHUCTAJIOB MOJUOMIEHOBONO AHTHAPHAA H, KPOME TO-
ro, paspaGoransl BecbMa crelndHUecKue CIOCOObI ONpemeTeHHs
3pUTpHHA U ByJbheHHTa,

MeTons MHOTOKPATHO ampoOHPOBAJHCHE aBTOPOM W MHOTHMH
JApPYTHMH DEeoJIOTAMH Ha MHUHEpajaxXx Ha pasiJHyHbIX MeCTOPOKIe-
HUE. PesynbpraThl IIpH 3TOM, KaK TIPaBHJIO, NOJYYaJHUCh BCErna
YSTKUMH,

Takum o6GpasomM, mpeimaaraeMas paGora «IIpocrefiive MeTO-
Ibl KaYeCTBEHHODNO ONPEeNeseHHS HEeKOTOPHIX PEIKHX 5JIeMEHTOB»
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SIBJISIETCST TIePBOM CBOJMKOH OTHEJbHBIX CTaTell aBTOpA, MOCBSIIIEH-=
HBIX ONMCAaHUIO KAYECTBEHHBLIX DEAKIHH DANA PEIKHX SJIeMeHTOB.

YuuThIBas HENOCTATOK B DaHee HBIAHHBIX METOIUYECKAX DPY-
KOBOJICTBAX TI0 KAaYeCTBEHHOMY ONpeNeNeHAI0 DEIKHX 3SJeMEHTOB,
aBTOD CYHTaeT HeOOXOIUMBIM KOCHYTHCS MHKPOXHMHYECKHX peak-
UMM 1JIs1 HEKOTOPBIX M3 STHX 3JIEMEHTOB, KOTOPble M pa3bHpaloT-
Ci B JaHHOW paboTe, a TakXKe INPHIONKUTH CIHCOK IIABHEHLIHX
MHHEPAJIOB IO 3aTPOHYTHIM 3J€MEHTaM. 5

1. BBEAEHHE

Illnpokoe mpHUMeHeHMe B MHHEPAJOTMHYECKOW TPAKTHKE TONO -
UJIH WHODO crocofa ONpelesieHns dJeMeHTa MOXKET ObITh JOCTHT-
HYTO JIUIIL B TOM cilydae, KOTJa 3TOT CI0oCO6 OTJHYAeTCs CBOEi
NPOCTOTOH W JOCTYIHOCTBIO HCIOJHEHHS B JIOOBIX VCIOBHSX.
K umeny mopoGHBIX CHOCOGOB MpeXKae BCEro CJEeAyeT OTHECTH
ompeeieHHe KacCHTepUTa MOCPEACTBOM IIOJYUEHHST OJIOBSHHOTO
3epKajia. B TocsienHIe NOJBI 3TOT CIOCOG CTaj JOCTOSIHHEM BCEX
JIMI, 3aHUMAOIIUXCS MHUHEPAJOIHUeCKOH IIpaKTHKOH, IOUCKaMHU
A4 pasBelKaMy{ OJOBOPYIHBIX MECTODOXKIEHHH,

Ha npumepe mpemiaraeMbix B HacTosmel pabore peakiui
JOCTATOYHO HAIVISIAHO IMOKa3aHO, UTO HaApsAy ¢ TomGopoM peak-
THBOB BecbMa CYIIECTBEHHO CO34aThb H ONTHMaJbHO GaaronpHsT-
HYIO cpeny s peakuuit. OKasajsoch, 4T0 JIJs MTPOBEIEHHS peak-
WHH Ha KOOAJIbT, CeJieH, TeJIyp, MOJUGIeH H Bosib(paMm BHOJHE
MOCTATOYHO HWCOOAb30BaTh ©OAHH kucjaorst — HNO; HCI u
H,SO4 *), a us npuHANJIEXKHOCTEi — NpeAMETHble CTéKJa H Ipo-
6upKH, ; *

s Toro uToGel YBUAETL XapakTepubiii s(hQeKT peakuud, B
OIHUX CJydasix Haao BBMIAPHTH KHUCAOTY; B APYIMX, HA06ODOT,
pacTBop HEOOXOJUMO OXJaOUTh; B TPETbUX — PEaKLHUI0 s
OJIHUX SJEeMEHTOB YHOOHEeH IpOBOAUTE Ha TPEIMETHOM CTEKJe,
TOTAa Kak JJis APYTHX 2J€MeHTOB OoJee NPUNOMHBIM OKa3hbIBAET-
Csi MPUMEHEHUe NMPOOUPKH H T. I.

Tlpennaraemble peakuun paspaGoTaHbl ABTOPOM MOIYTHO C
H3yUYeHHEM PYyJL B OTpaK€HHOM cBeTe. HaKONIEHHBIH ONBIT MO3BO-
JisleT BBICKa3aTh MNPEANIOVIONKEHHE, UTo 0ojiee MOCTYIHBIE peakIiid
IJIsT MUHEPAJOTHYecKOH MPakTHKH MOryT OBbITh COSHAaHbI M JIJIs
Apyrux ajemeHToB, C Qpyroi CTOPOHBI, HaJHuYMe MPOCTBHIX peakx-
UHi TOBBOJIsIET CTABHTL BONPOC O TIPUMEHEHHH MeTOofa KOIyle-
HHUSl K NOHCKAM MeCTOPOXKIEHUH HEKOTODHIX PENKHX 3JEeMEeHTOS.

*) B oOpallleHHy ¢ HOHIEHTPUPOBAHHON CEPHON KHMCIOTOH Tpebyer-
¢Sl HECHOIbKO OOouIbillas . OCTOPOIKHOCTD. 10 CPABHEHHIO C ([IPYTHMH KH-
CJIOTaMH, !
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Hsnoxenne peaxumii B paGore naércs B ciaenyiolledi Mmoce-
MOBATEVIBHOCTH: ~ KOGAJBT, HUKeNb, CeNeH, TeJIyp, MOJTHOIEH,
BOJIb(YpaM, BHCMYT u Meb,

2. OMPENEJIEHUE KOBAJIbTA

Jns ompexenenns ko6anbTa MPUBOIUTCH MHOTO Pa3JIHYHBIX
CIOCOGOB, cpenn KOTOPLIX HauboJjee yGeTHTEJbHBIM Y CPaBHHA-
TeJIBHO GBICTPEIM SIBJISIETCS OKPAlIMBaHKe B CHHHH  I(BeT nepJsia
OYpHl HuIH (ochopHofi comr ¢ MOMOLIBIO MASUIBHO TpyOoKH. Bee
OCTaJIbHbIE  cocoGbl TPEGYIOT ClielHaJbHEIX PeaKTHEOB, OTCYT-
" CTBYIOIUX OOBIUHO JaXKe B XODPOLIO 00OPYIOBaHHLIX Ja60paTo-
pusix, :

 Bo muorux pyxosoncreax npusogutes MHKPOXHMHYECKas peak-
LU Ha KOOAJbT ¢ JBOMHOH POJAHHUCTON COJIBIO KajHsi M PTYTH.
9ra peakuus lopra (15) PEKOMEHYeTCs] Kak camasl INOJIe3Has
MHKDOXHMHYECKAsi peakuusi 1JIs pacTBOPOB, COMEPIKALIHX OJHH
U3 CIIELYIOIMX METaJJIOB: Me/lb, KOGAJbT, HHKeJb, JKeJae30, LHHK,

cepebpo u 3051010, CoOryIacHo, Hlopry, peakuus Ha KOGAJbT npo-

BOIUTCSA B ciaepyomem Buge, Munepan pasiaraercss B Kamje
a30THOj KHCaoTHI (1 : 1), PacTtBoputess BBIIAPUBACTCS, a CYXOH
OCTaTOK CHOBa PAaCTBOPSIETCS B Kalle a30THOH KHUCJIOTHI (17
M COGIUHSETCs ¢ Kalsiel YNOMSIHYTOH Coid, Ilociie BBICHIXAHHS
KaILTH, B CJIyYae {IPUCYTCTBHs KOOaJbTa, Ha nepHdepun eé obpa-
SYIOTCsl KDYNHBble NPU3MATHYECKHE KPHCTAMIbB H MEJKHde chepo-
JIATEl MHAHrOBOCHHero upera. Cormaco uocaenosanusm Illopra
00pasoBanme KOPHUHEBLIX . CEPONIUTOB yKashIBAET Ha MPHCYT-
CTBHe HHUKEJs, a HaJWYHe Kevlesa OKPallMBaeT PacTBOD B Kpac-
HBIM LIBET, ¥ B 8aBHCHMOCTH OT KOHLEHTDAaIUHM €ro B pacTBope
TEpSETCs YETKOCTh CHHero .1Beta, IIpH MOBBIIEHHBIX cofiepKa-
HHUSIX 2Kejle3a CHHHUE NPHUSMbl CTAHOBSITCS MIOUTH YEPHBIMH ¥ peaK-
M5l Ha KOOaJbT IepecTaéT GbITh HaLEKHOIL,

Pesynbrarte peakuum wa JApYyrve MeTasibl CJELYIOIHe:

Meny — xenToBaTO-8ENIEHBIE MOXOBH/IHBIe KPHCTANJIHIeCKHe
CPOCTKH ¥ OTHeJbHble NPUSMEL;

Hukeny — meskue KOpHYHeBble '(IIouTH uépHble) CHEPOJIHTHI;

JKeneso — pacrBop okpammBaercs B KPaCHBIH I[BET,

Iunk — Gesble MpocTbie u IEPHCTbIe 3BEBLOYKH;

, Owwg_uc — OeCUBETHBI (B KOCOM CBETe Geiblii) aMopdHEI

TBOPOXKHUCTLIH OCaIOK; :

3o/0T0 — OeJsiblii CTYACHHCTHII aMOpGHLIH 0CalOK.

Ipuponueie coemuuenys K00aJIbTa, KaK WBBECTHO, YacTo (CO-
AePIKAT HUKSNIb M Kele30, pexke Melb, Kpome TONO, B accolya-
HHM ¢ KOGAanbTOM MOTYT GbiTh M JPYTHe PEIKHe 3JMeMEHTEL Kpo-
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Me TOro, Ge3yCNOBHO OTPHUATEJNbHBIM MOMEHTOM  SIBJSIETCS TOT
$hakT, yro ABOIHAs POJAHHCTAST COJb KAJUS ¥ PTYTH He TpPO-
Naércss B NOTOBOM BHJIE, M €€ HYXKHO DOTOBHTL COTJIACHO yKasa-
uusym Illopra *). :

Her comuenus, yro paccmMaTpuBaeMas peakiusi mpyu COGMIONe-
HUH BCEX IPEIOCTOPOKHOCTEl MOXET ObITh B OTHEJBHBIX CJY-
Yasix W moJiesHa. Bmecre ¢ TeM 3Ta peakuysi HACTONBKO CJIOXKHA,
YTO BPSIK JIM OHAa MOXKeT TIPeTeHIOBAaTh Ha IIMPOKOe MpPHMeHeHHe
Haxe B XOpOlLlo 000PYIOBaHHBIX J1a0OPaTOPHSIX,

Coenyer emé B 3akmioueHHe 0030pa HSBECTHBIX DeaKIHil Ha
K006aJIbT YNOMAHYTh OTHOCHTENbHO MHKDPOXMMHUYECKOH peakIMH C
9 — HUTPO30 — B — HadTOMOM, NPHBOAUMOH B PYKOBOLCTBAX
1llopra, Bepenc-Knes (1). d1o opranuueckoe CoeliHeHHE c ye-
TeXOM IPHUMEHSETCST B KOJMUYECTBEHHOM aHaJIH3e I BeCOBOTO
onpeeIeHdst KobaJabTa B TPUCYTCTBHY HUKeJd, OLHAKO IS MHU-
KDOXUMUUYECKHX UCILITAHUH Peaklys MaJjo IpUrogHa. 34ech, fo-
MHMO XKeJe3a, OTPHIATEJbHYI0 POJb UrpaeT einé u ceseH. Peak-
1Mss TPUrOJHA JIMIIL B TeX CJAydYasX, KOTAa NpelBapHTeNbHO OT-
HeJIsieTCs) JKeJIe30, [IPH 9TOM  CYIIeCTBOHHOe 3HAUeHHe HUMEET H
KoHIeHTpanust koOanbra, CormacHo Llopry peakuus Ha K0OaJbT
ycIenmnee MoJaydaercs ¢ KYldeppoHOM, :

CoBepIlieHHO SICHO, YTO MHUKDOXHMHYECKHH aHAJH3 Ha KOGAJbT
YPE3MEPHO TPYHOEMOK, TpeGyer 'GOJBIIOT0 HaBblKa OT HCCIENO-
BaTeJs, a caMoe IJIaBHOe — He BCerla 00ecHeuuBaerT ITOJIOMH-
TeJIbHBI pesysbTaT. Be€ 370 B TOH MM MHOH Mepe OTHOCHTCS K
MHUKPOXUMHYECKHM PEeakUHsIM M Ha JPYyrue 3SJeMeHTHL. i

Ilepexomum K ONHCAHHIO MeTOIOB, MPeJaraeMbiX aBTOPOM
AT onpejeseHus koGanbTa, MpH 9TOM HMeeM B BHAY JaTh JBa
MeTona,

IlepBriii MeTOon MMeeT B BULy BCe cnelupuIeckre K0o0aJabTO-
Bble MHHEpaJibl, a TPH HEKOTOPOM YCJIOXKHEHHH H KOOaJbTCONEep-
XKalllhe muHepasbl, OCHOBaH Od Ha PAcTBOPEHHH MUHEDAJIOB B
A30THOH KHCJIOTE,

Bropoit Meron maéncs ToabKO  muist SPUTPHUHA, IIpPH STOM
HCIOJIb30BAHO €0 CBOHCTBO M3MEHSAThL IBET OT HATPEBAHHS ¥ OT
KOHIEHTPUPOBAHHONR COJITHOH KHCJIOTHI,

IlepBBil MeToO. Onpenenenrne ko6aabTa B
CyabpHUAax H aAapPCeHHTAX

3epHO HCTBITYeMONO Ko6aJbTOBOTO MHHepaa, pasMepoM B
OIHH MM ¥ Jlake MeHee B IIOTICPEUHMKE, KIaf€TCs Ha MIpPeIMeT-

*) Cmoco6 mPUTOTOBICHHS IBOWHON POJAHHCTOH COMH KaIHA M pTY-
TH MTPHBOPHUTCA B ITPHJIOHEHHH,
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