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CGopHHK NOCBAUIEH XHMHYECKHM, (H3HKO-XHMHUECKHM M
(pH3HUECKHM METOJlaM aHajH3a Pyl LUBETHHIX METaMI0B H Mpo-
AYKTOB HX nepepa6oTkH. B knure onucwiBaetcs hasoBuifi ana-
JIH3 PYJ H NPOAYKTOB HX MepepalOTKH € IPUMEHEHHEM XHMH-
4ECKOTO W PEHTTeHOBCKOTO MeToZoB. IlpuBeleHbl HOBLie JaH-
HBIE 10 HCNOJIL30BaHHIO NEPEMEHHOTOKOBOH moasporpaduu
AJIsl ONPEefIeleHHA MalblX KOJinuecTB sjementoB. OnuceiBaer-
csi annapatypa IJif CMeKTPajbHOrO H PeHTreHOBCKOIO MEeTo-
JoB aHanu3a.

B c6opuuke nan 0630p JRTEpaTypsl IO KOHUEHTPHPOBAHUIO
NpHMecell H TPHMEeHeHHIO COPGUHH H SKCTPAKLHH B LBETHOH
METaJJ1yprHH,

Kunra paccunrana Ha Hay4HbiX paGOTHHKOB H MHIKEHEpHO-
TEXHHUECKHIl TMEepPCOHAN HCCHENOBATENTLCKHX HHCTHTYTOB H
NPENPHATHI METAaJiypruieckoii H XHMUUECKOH npomsiui-
JIEHHOCTH.

ABaju3 pyA UBEeTHHX METAJJIOB M NMPOAYKTOB MX nepepaGoTkH
(C6opruk Hayunnix TpygoB unusermera Ne 27)
M., Haparenscreo «Xumus», 1967 r.
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Tunorpadus MNe 21 aasnoawrpadnpoma KomHTeTa nmo mnegatn
npH Copere Muuuctpor CCCP. Mocksa, 88, ¥rpemckas, 12.
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3. IL WHIKPOBOT
'AHAJIH3 MATEPHAJIOB BbICOKOW YMCTOTbI

TpeGoBanust K uyMCTOTE MOMYNPOBOAHHKOBBIX H HEKOTOPHIX ApPYTrHuX
META/JIOB MOCTOSTHHO BO3PAaCTaloT, MO3TOMY BO3HHK4eT HeOOXOAHMOCTD
onpeieseHHs NpuMeced, colep:KalluXCcsd B HUX B OYeHb MajbiX KOJHYe-
crBax (107°% u umxe). Henmocpeactsennoe onpefiefienne Takoro Maaoro
COAepKaHHA TpHMeceH OOBIYHBIMH METOAAMH HE BCErJa BO3MOMKHO, I10-
3TOMY 4YacTo npHOeraloT K KOMOHHHDPOBAHHLIM METOAaM, OCHOBAHHBIM Ha
NpEABAPHTE]ILHOM MOJyYEHHH KOHUEHTPATa NMpPHUMECeil u noc/aeAyloleM
aHa/lM3e 3TOr0 KOHIEHTpATa.

B nocniefnne rofpl nosiBuics pax paGoT, MOCBSILIEHHBIX OMpeese-
HUIO NpUMecei B YHCTHIX MaTepuajiax; B 3HAUHTENbHOH YacTH 3THX pa-
60T HCNONBL30BaH KOMOMHHDOBAHHBIN METOA, T. €. ONpeie/eHHIO npH-
Meceil NpeAlecTBOBAN0 HX KOHIEHTPHPOBAHHE TeM HJH MHBIM CIIOCOGOM.
B raGnuue npuBesenbl JuTepaTypuble AaHHBE 10 PacCMATPUBAEMOMY
BOMpocCy.

M3 npuBesieHHbIX JaHHBIX BUIHO, YTO JUI5i KOHUEHTPHPOBAHH S HCTIOMb-
3YIOT BblIeJIEHHE KaK OCHOBbI, TaK H NpHMeceii; BbAeTCHHE IpHMeceii IpH-
MEHSJIOT Yalle, TaK KaK BbIIEJCHHE MaJbiX KOJHYECTB BelleCTB GoJee
nesiecoo6pasno u sddexTHBHO. CeayeT OTMeTHTD CIOCO6 BblAeTCHU S NpH-
MECH MJIH OCHOBBI B BHJE JIETKOJETYYHX COeNMHeHHIT; HanpuMep, repma-
HHH, OJIOBO, Ta/IHH H HEKOTOPbIE ADYIHEe 3jeMEHTH MOryT GhiTh yaajie-
HBl B BHAe Xaopufo': ' ¥ Mpunpsk — B BHAE MbIlIbAKOBUCTOIO BO-
Aopoza', XpoM — B BHAe XJOPHCTOTO Xpomuaals * m T. 1. DTOT MeTOX
NPUTOeH WISl CPABHHTENbHO HEOOJBLIOrO YHC/I4 3J€MEHTOB M uaule OH
NpUMEHsIeTCA I YJaleHHS 3JEMEHTa — OCHOBBI.

Jast rpynnosoro Bhiesnenus Mpumecell 4acTo MPHMEHSIOT OCAMKIE-
HHE HMX C KOJ/JEKTOPOM; HCIIOAb30BaHHE OpPraHUYeCKUX coocafuTenei
SHAYMTEIBHO PACUIHPHIO BO3MOZKHOCTH 3TOrO METOAd KOHIEHTPUPOBA-
HHS npuMmecei® 7, _

Hounwiit o6men u xpomartorpaduio noxka mano NIPHMEHAIOT B aHaju3e
MaTepuasioB BBICOKOH YHCTOTHI, IMIaBHBIM 0OpasoM, 1u3-3a HEOOXOAUMO-
CTH 10/Mb30BaThCsl GONLUIMMH OObEMaMH pAacTBOPOB M H3-3a PE3KOro
YB&JIHYCHHS MONPABKH Ha KOHTPOJBbHBIH onblT. MuTepecubiMu, ¢ Haweit
TOUKH 3pCHHS, SABIAKOTCH paboThl MO BBJENEHHIO TAKEIbIX METaJOB
afcopbuueil Ha BaTe W OKCHIENION03e%3) 08
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HaunGosnee uacto mpHMeHsIOT BecbMa 3()pEKTHBHBIH METOJ 3SKCTpakK-

IMH, MO3BONAIOIIKA 32 OHY HJIH JBE NOCJAeJoBaTe/bHble ONepalun npaK-
THYECKH KOJHYECTBEHHO CKOHLEHTPHPOBATh B CPAaBHUTEJNbHO HEOOJLILOM
of6veMe onpejeasiemble BellecTBa. [losyuenne rpynmoBoro KOHUEHTpara
ocobeHHO 1ejnecoo6pasHo NMpH XHMHKO-CIEKTPaJbHOM MeTOJle aHaju3a,
3aKJ/I0YaOIEeMCsl B BBIIENEHHH NpHMeceH XMMHUYECKHM MeTOJAOM H [o-
CeAYIOLIEM CNeKTPaibHOM aHaju3e HX. XHMHKO-CIeKTpaJbHbIH METOX
aHajJu3a BecbMa 3(QeKTHBEH MPH aHalu3e MAaTepHANOB BBICOKOH YHCTO-
Tbl, H, KaK BHAHO M3 NDHMBEAEHHBIX NaHHBIX, NpHMeHseTcs HauGojee
YacTo Jas pelieHHA nofobHoit s3afauu. Mcnonb3oBaHwe XHMHKO-CIEKT-
panbHOro MeToja Aajio BO3MOMHOCTh AHAJH3HPOBATh OOJbIIOE YHCIO
YHCTBIX MeTalJoB Ha cofepxkanue 107°—107%% npumeceii.
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B K. THMO®EEBA

BbIZAEJIEHHE H PA3JEJIEHHE CEJIEHA H TEJJIYPA
COPBLUMEN U 3KCTPAKLIMEHW* ’

Pasjenenne ceqena u TeaNypa OCHOBAHO HA PA3jIMYHOH COCOGHOCTH
HX 00pa30BLIBATH XJOPHJAHBIE AHHOHHBIC KOMIVIEKCHI B COJISTHOKHCJBIX
pacTBopax, rie 3TH 3JeMEHTbl HaXONATCS B YeTHIPEXBAJEHTHOM COCTOS-

__uuu. Ilonydennsle KoMmIeKchl MONVIONAIOT MOHHTAMH M PAaCTBOPHTENS -
mu'~?. Hanpuwmep, teanyp (IV) obpasyer Komniekc B 2 H. pacTBope Co-
JSTHOH KuCaoThI, a cesed (IV) — tonbko B 6 H. pactBope. Ilpu KoHUEHT-
paiuy consiHoi KucaoThl Bbime 6 H. Teanyp (IV) oxueasiercs mo ten-
nypa (VI), komnaexce cocrasa [ TeO,]*~ yxke ne noraoujaercst uonutamu'®,

B pactBope consimoii kucamotsl (0,3 H.) TeNAyp MOXKET HaXOIMTHCS
B KaTHOHHOH (opme W noryomarhesd katnonuTamu IRA-120, KPS-200,
KY-2, COB-3, HO23I®K!-15, Bosmoxuo noramouienue rtemaypa (IV)
U3 a30THOKMCABIX'®: 17, GpomucroBofopoanbx!® H mogHCTOBOZOpOAHDIX!?
pactBopoB. OcHOBHBbIE YCJOBHSI OTAEGNEHUS CEJ€HA U TeJypa OT HEKO-
TOPBIX APYTHX 3/IEMEHTOB COPOIMOHHBIMH M SKCTPAKIMOHHLIMH MeTOAa-
MH NpHBeJAeHbl B Taba. 1.

Hamu usyuens! copOuus ¥ 3KCTpakuusi pasauuHbix $Hopm 3THX 3e-
MEHTOB B KapOOHATHbIX, HEHTPAJIbHBIX H CEPHOKHCJBIX CPejax, B KOTO-
PHIX CEeJIeH H TEJJNYpP HPHCYTCTBYIOT B YeThIpeX- W/IH LIeCTHBAJEHTHBIX
COCTOSIHUAX HJIH OJHOBpeMeHHO B 00enXx (opmax. B kauecTBe copOeHTOB

* B paGote npuuuManu yuyacte ma. Hayunstii cotpyaunx C. I1. )Kapora i naGopanr
E. M. Muxuna.
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Ta6awua
JluTepatypa

HCI |

Cpeza
1 1. HyPO,
4,5 u. HCI
6 1. HCI 1 K,Cr,0,
4—5 n.
4 u. HCI
0,1 u. HCl u KCNS
4w HCI
0,6—1,7 u. HCl u THO-
MOUueBHHa
95 HEL
4,6 n. HNO,
0,05—10 u. HCI
4 1. HCI
0,05—10 nu. HCI1
0,06—10 w. HCI

HC1<0,3 n. pH=0,4—0,5
HCI 0,05—10 u.
Konuentpupoeansas HCI

THD

HoHHT HH PacTBOPHTEND
IRA-120, K¥-2, CIB-3
22-1011
Iayske-2
MetunGyrunkeron
100% Tb®
100% Tbd
TOM yraepoje

30% TB® B kepocune
H3zo6yTroBLIl cupT

Metumn3o6y THIKETOH

30% Tb®* B kepocuie
TB® & austunoeoMm adupe
TpubeH3naMiH B xJaopodopme
Sdupsl docdopHOKHCALE

TGP B ueTHpEXXJOPHCTOM YTAepoje
N-Ilofeuesua-TpH-adKHIMETHIAMHH
3,3'-InaMHHOGEH3HANH B TOJyONIE

JIsTHAINTHOKApGAMAT B UeTHIPEXXJIOpHC-

(IV), ornenenne ero or Teany-

0% (Y . 5 s o o m e v R FEias b
MNornomenne Teamypa (IV). . . . . .

awy . ... ..

, OTheneHue ero or teaaypa (I1V)
Iornomenne Tennypa (IV), otzeneHse ero ot cede-

gutypa (1V), oTnenesuue ero ot Ted-

Paspensniemble 3aeMENTH

*TBO—TpuOY THAGOCHAT.

Jie3a U 3000Ta | .
Ha H NJaTHHOMIOB
Ha (BV) & o i

Tornowenyte cenena

thaT-HOHOB . . . . . . . . . . ... .
IMornowenne Teanypa (IV), oraeneHue ero ot we-

aypa (V)uwoma . . . . . .
Tlornomwenune Tenaypa (IV)

Ha, aJIOMHHHS, BHCMyTa, Xpoma, KobalkTa, MeiH,
aypa (IV) . . . . . ...

MHHHS, MeJH, 3KeJe3d, oJoBa M CypbMBl . . . .
Tlornomenne ypana, oTAenenue ero ot Teaiypa (1V)
" HHKenst . . . . .

Tornomenue rennypa (1V), oraenenne ero or cene-

= nypa (VI), pucmyra, Menu, skesesa, ceneHa
IMornowenne Temnypa (1V), orgenenue ero or anwo-

aypa (VI) u cenena (IV) ;
Tornouelke cynudar-HOHOB, OTHeleHHe HX OT Tel-

INornouenue cenena

Otaedenne ceaeHa, Tealypa OT APYrHX 9MeMEHTOB COpOuHed M 3KCTpaKuHer

IMornomenne xenesa, orieneHue ero ot Teatypa (I1V)
Tlornomenue tennvpa (IV), orjenenue ero or Ten-
Tornomenne cenena (IV), ornenenue ero or cymb-

Tornowenne teanypa (IV), ornenenue ero or Ted-
lNornomenue tennypa (IV), orgenenue ero ot cene-

Tornoutense xenesa
Tlornomenue te



H 3KCTPAreHTOB ObUIM HCNBITAHbI HOHHTHI AMHHHOIO, MHPHIHHOBOTO H
AMHHO-3(HPHOTO THMOB OTEYECTBEHHOTO NMPOM3BOACTBA M BHIIYIIEHHBIE
B ['JIP:

CHJIBHOOCHOBHBIE anHoHuTH — AM, AB-17, AMII, BII-1A;
5 lgguonmu cpenxeii ocHoBHocTH — II3-10IT, BII-1, A3-1, Bodarut

L

c1ab00CHOBHbIE AHHOHUTH — BodaTHT N;

akctparentsl: TB®, IAM®, TO®O, J23T®K, TOA, cMech H-OKTHII-
AMHHA. M JHU-H-OKTHJIAMHHA, NPOAYKTH AMHHHPOBaHMS LIeOeKHHCKHX
cnuptoB ¢paxuun C;;—C,,. XapaKTepHCTHKa HOHHTOB (COPGEHTOB) M
3KCTpareHToB rpuBeleHa B Tabn. 2 u 3.

Ta6anua 2

XapakTepHcTHKA HOHWTOB

O6MeEHAN eM-
Houur Tun Og;{;,g::m ; Coctar é?ﬁ:gﬂ;m
M2-aKafe
AM CHJ/ILHOOCHOB- + XnopMernauposanteiit cono- | 3,0—3,1
HOM —N(CHjy), JmmMep ctHpoia u JIBB*,
AMUHHPOBZHHEIH  TpHMe-
+ THIAMHHOM
AB-17 To xe —N(CH,), To xe 3,56
T
AMII » —N= XnopMeTHIHpOBaHHEI COMO- 2,9
Jumep cthposa u [IBB,
aMUHHPOBAHHEIH  TIHpPHJH-
-+ HOM
BIT-1A » —N= CononmMep  BHHHAMHPHAHHA 4,3
¢ JIBB, metumuposaHHblii
BII-1 CpenneocHoOB- = Cononmmep 2-MeTHI-5-BHHK - 6,5
HOH MUPHJIMHA € QHMETaKpHJIO-
BblM 3(HPOM TPHSTHJIEH-
raukons u [IBB
33-1011 To xe = IMpoaykr nonnkougencauns | 2,9—3,0
NOMRITHACHIIONHAMHHOB €
SIMUXJIOPTHPHHOM
Bodatur L-150 » = pTo pme 10,0
A3-1 » = [Monumep TpuBMHWIOBOrO 4,0
supa TpusTAHONAMHHA
Bogatur NH CunaGoocHos- | =N, =NH |IlpoaykT mnoaukoHgeHcauu 4,3
HOH M-(eHuTIen 1uamiHa ¢ dop-
MaJIbErHI0M

* 1 BE—nusunsAGen3on.,

- PacrBopbl Tennypa rotoBuaM 3 TeANypOBOi KMCAOTHL X. 4. WJIH M3
ABYOKHCH TeJll1ypa, PacTBOPHI CeNeHa — U3 CEJEHOBOH M CeJeHHCTOl
KHCTIOT 4. 2. a. Mexoanoe conepikanue cenena u Tesypa BO BCeX ONBITAax
cocraBasio 1 e/a. lns cospanus coneBoro ¢GoHa B pacTBOPH A06aBJs-
JIH COMH HATpHA B KomnvecTtBe 30 2/2. Copbuuio NpoBOJAMIAM B CTaTHYe-
CKHX YCJIOBHAX IMPH COOTHOIIEHHH | & Bo3ayuinocyxoro uonuta kK 400 ma
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Ta6auua 3
XapakTepHCTHKA SKCTPAreHTOB

SKCTPATEHT Dopmyaa Knace

(2- i O
ﬂl(!ﬁgsl‘gg;ﬂﬁkcml hocchat [CHs(CHz)s(:H(C;H,)CH20]2P< 4 Kuciie docdatsi

Tpubytuagocpar (TED) (C4Hy0)yP — O Tosusie ocdats
) CH,4 Smpw ankuapoc-
ﬂ};}ﬁgaﬁlg}memn@mtboﬂa‘r (u30-C;H,, 0 ]2p< (POHOBHIX  KHC-
0 Jor
TpuorTHApOCHUHOKCH A OKHCH TpHaJKH/I-
(TO®O) (CeHyz)sP — O e
Cumech n-oktraamuaa u au-#- | CgH,,NH,,(CyH,,),NH INepBuuHEe B BTO-

OKTHJIamHHa (Ne 1)* ;
IMpoxykTel amMuHHpOBaHMA (CaHopq)oNH
WefeKHHCKUX CIOHPTOB )
dparuaii (Ciy—Cop)(Ne 2)**

Tpu-n-oxtunamuu (TOA) (CgH; )N Tpernunspiii  amun

PHUHBIE AMHHbL

TepBuuHble 1 BTO-
PHYHBIE AMHHBL

* Jlanee B Tewcre oGosHauaeTcst «acTparent Ne ls.
** Nanee B Tewcre obo3nayaercs «SHCTPATEHT Ne 2s.

pactBopa. Bpemsi copOuuu COCTaBaAAMO 7 4 W MO NpeABapHTeNbHBIM AaH-
HBIM COOTBETCTBOBAJO YCTAHOBJEHHIO CTaTHYeCKOro paBHOBecHsi. Bce
HOHHTHI INpeABapHTeNbHO 00pabaThiBajJH 10 MeTOLHKe, IIPHBEAEHHOH
B kuure K. M. Canpapse u 1p.*. PasMep 3epHa HOHHMTA COCTaBJSs
0,3—0,6 wmm. OOMeHHYIO €MKOCTb PACCUMTHIBAIH B Me/e. DKCTPAKUHIO
MPOBOANJIN B JENHTENbHBIX BOPOHKAX NPH COOTHOLIEHHH BOJAHOH M Opra-
nuueckoit a3 1 : 1 u obuum o6vemom 50 ma. Bpems sKeTpakuuu cocTas-
JISII0 5 MUK W COOTBETCTBOBAJIO YCTAHOBJAEHHIO COCTOSIHHSI PaBHOBECHS.
[Tpumensiniu 0,1 M pacTBOpEI 3KCTpareHTOB B CYJIb(GHPOBAHHOM KEpPOCH-
He, nepeBejieHHble MpeJBapHUTEeNbHO Nepell ONbITOM B OnpejeneHHyo ¢op-
my. JlecopOLuIo U Pe3KCTPAKLHUIO celeHa NMPOBOAHIH 4 H. PacTBOPOM CO-
JSTHOH KHCJIOTHI, TeNAypa — 2 H. PacTBOPOM coJsiHOH Kucaotel. Copep-
JKaHHe CejleHa H Telypa B pacTBope onpelensyii oObeMHBIMH METO-
Aamu®®.

Copbuus ceanena W Tesaypa

OO6MeHHBIe EMKOCTH CMOJI 3aBHCAT KaK OT MX COCTaBa H CTPYKTYPHI,
TaK B OT HOHHOTO COCTOSIHHS (MPHPOABI HOHA) COPOMPYEMbIX 3JIeMEHTOB
B pacTBope M 00liell KHCJIOTHOCTH MJIH IIEJTOYHOCTH pactBopa. Jlo Ha-
CTOSIIIEr0 BpeMeHH JaHHbIX MO MOIJIOUIEHHIO CelleHa H TelJypa H3 Kap-
GOHATHBIX PacTBOPOB He umeercsi. B pesysanTaTe HenbiTanHi GbLTO yeTa-
HOBJIEHO, YTO HOHHMTHI THNA, NPUBEJCHHBIX B Tabsl. 2, NpakTHYECKH He
MOIVIOWAIOT TeJYP W3 KapGoHAaTHBIX pPacTBOPOB KOHUeHTpauui 10—
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100 2/2. HanpoTus, CeleH MOIIOIAeTCS HOHHTAMH H3 KapGOHATHBIX pac-
TBOPOB, NPHYeM BeJTHUMHA OOMEHHOH eMKOCTH HOHUTA He 3aBHCHT OT KOH-
HeHTpalHH KapOoHAT-HOHOB H ONpEJeJsieTCs] B OCHOBHOM CTPOEHHEM H
THTIOM HOHHTa (Tabi1. 4).

Ta6auua 4
OGHEHHaﬂ €MKOCTh HOHHMTOB MO lI:e.I'IEI'Ijr B 33aBHCHMOCTH OT KOHU eHTPAKHH Kapﬁonara
B pacTBope, M2/e

Konuentpauua NazCOa, 2/a
{Aokur Tun noBMTA .

10 | 30 50
AB-17 CHILHOOCHOBHOIT 32 30 31
AM To xe 28 20 28
AMIT » 0 0 0
BI1-1A » 103 96 88
303-10I1 CpeiHeOCHOBHOI 40 49 50
BII-1 To xe 39 38 40
A3-1 » 40 40 40
Bogatur N CnaGoocHOBHOM 0 0 0

Ilo morsouiexuio ceneHa [IpUBEJIEHHbIE BbLILIE HOHHUTHI MOXKHO pac-

[IOJIOXKHTb B CJAEAYIOUHE PsL:
BIT-1A > 3/13-10I1 = A3-1 = BIT-1 > AB-17 = AM » Bogatur N=AMII

M3 3toro psina BHAHO, YTO JYYIIHH cOpOEHT AJAS CeieHa — CHJAbHO-
ocnoBHO# HomuT Tuna BII-1A, B KOTODOM aKTHBHBIi a30T mHPUAWHA

+ DY .
CHy—N{__ ) MeHee 5KPaHMPOBAaH YIJIeBOAOPOAHBIM DAAHKAIOM H,
cnefoBarebHo, Gonee JOCTyneH g obmena, ueM B HoHutTax AM u AB-17

[akTHBHBIE TpynOBI — N (CH;)sl u Tem Gomee B momute AMIT (aKTHB-

7T N "

Hasi rpymnmna _N\__:/J, KOTODBIH NpPaKTHYECKH HE IOIVIOILAeT CelieH
H3-33 BO3HHKHOBEHHA CTepeoxumHueckux sdpdextos. O6MeHHAS eMKOCTDL
HOHUTOB cpefineit ocHoBHOCTH DII3-10I1, BIT-1," AD-1 no ceneny e 3a-
BHCHT OT CTPOeHHs AKTHBHBIX TDYyIIl H HMEET NPHUMEPHO OAHHAKOBYIO
BesnuuHy. TakuM o6pasoM, copOiuesi cesieHa u3 Cog0BLIX pacTBOpOB MOXK-
HO OJHOBPEMEHHO OTAIHTL €ro OT TeJIypa.

Ynanenne kKapGoHAT-HOHOB M3 pacTBopa BieueT 3a coboil pesxoe
yBeauyeHHe copOuui CeJeHa, HO OAHOBPEMEHHO IIPH 3TOM HAYMHAET 110-
rJI0WaThCa Tedayp. B HeATpanbHLIX pactBopax u ceaen (IV u VI) u ten-
ayp (VI) takxe xopollO MOMIOWATcss HOHUTaMu (Taba. 5).

U3 paunbix tabn. 5 caeayer: 1) Ansi HOHHTOB BCeX THIIOB BeJAMUYHHA
obmenHOH emkocty 1o ceseny (VI) Bbile BeMUHHBI EMKOCTH MO CeseHy
(IV);

2) npucyrcrsue cenena (IV) B pactsope, cogepiamem cenen (VI),
CHH)KaeT BeTHUHHY OOMEHHOH eMKOCTH HOHHTOB no ceneny (VI);

3) Ans BbiJeenHsl CeJeHa JIyylle NPHMeHATb HOHHTHI CpeaHell OCHOB-
HOCTH, TeJJlypa — HOHHTHl YeTBePTHYHO-aMMOHHEBOr0 OCHOBaHHUs (Hc-
Kiouenue coctapaser DJ3-10I1);
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TaGaunua 5

OGmenHas eMKOCTb MOHWTOB MO CEJieHY M Tewnypy, m2/e

Hokut Tun uonura sett ses™ Seb " +Se8T Tet"
BIT-1A CHJILHOOCHOBHOM 90 164 130 186
AMII To xe 68 156 119 195
‘AM » 138 168 84 190
BIT-1 CpenneocHOBHOM 184 238 188 16
313-10I1 To xe 148 273 160 221
A3-1: » 130 191 200 0
Bogatur L-150 » 319 360 200 —
Bogarnr N CrnaGoocHOBHO# 90 104 36 —

4) pasjesende celleHa H TENJIypa MOXKHO OCYILECTBASATb HA HOHHTAX
amuHo-3¢upHOro tHna A3-1.

IMornomenne teanypa*® H3 HeHTpanbHbIX PacTBOpPOB OOBSICHAETCH,
BeposiTHO, cymectBoBaHneM HonoB [TeOy]*~. C nosbiuenuem pH npu-
OnusnutenbHo 10 8 (kapOGOHATHBIE PAacTBOPbI) NPOUCXOAHT MOJHKOHAEH-
cauus JAMTENJypaTtoB B TeTpa-, NeHTaTeMaypaTthl W Aajiee — o6pa3oBa-
HHEe CJOXKHBIX MHOTOSIEpHBIX KOMIJIEKCHBIX aHHOHOB'? coctaBa oOT
[HTe,O,1*" no (H,;TeO,),,, moraouienue KOTOphIX KpaiiHe 3aTpyAHEHO.
Cop6uusi cesieHa U3 KapOOHATHBIX PAaCTBOPOB I03BOJSET NPEANOJOXKUThH
CYIIeCTBOBaHHE €ro B BHJE (OPM HEBLICOKOH CTENEHH MNoJduMepu3anuu’s.

B cepHokuesbIX pacTBopax cesen crnocoGeH 00pa3oBBIBATH CJIOXKHbIE
cesenocynbaThble aHnoHb THNA [SeS,041%, [SeSO4l%*, Tenayp moxer
06pa3oBbIBaTh "KOMIIEKCHBIE COCJMHEHHS THNA IeTeponoJHKHUCI0TH) 5,
Honnoe cocTostHue Te/iypa B pacTBOpax 3aBHCHT OT KHCJIOTHOCTH pac-
TBOpPA M KOHUEHTpauuH Teanypa®®. B ci1aGoKuciabiX pacTBopax BO3MOK-
HO cyllecTBoBaHHe TeTpaTesaypar-nouoB H [HTeO,l-nonos:

[TeO, 2~ 4 2H+ — [HTeO,j~ + H,y0

Tennyput-uoHbl IIPH onpejeNeHHbIX YCJAOBHAX, Hanmpumep B caabo-
KHCII0H cpefle, cnocoOHbl NepeXoinTb B KaTHOHHYIO (opMy:

[TeOy]*- T/ [TeOJ*+

YuuThiBasi MOHHOE COCTOSTHHE 3THX 3J€MEeHTOB, H3y4Yajd BJHSHHE
KOHLIEHTPalHU CePHOH KHCJIOTHI B pacTBOpe Ha noraoulenue cejena (1V)
u teanypa (VI) nonuramu pasauynbiX tHnoB. Teanyp (VI) npaktuuecku
He copOupyeTcs Ha CHAbHOOCHOBHBIX HMOHuTaX THna AM, AB-17, AMII
MpH HCCAEJ0OBAHHBIX KOHIEHTPAUMAX CEPHOH KHCIAOTH B - pacTBopel!?,
Cenen copbupyercss Ha HOHHTAaX 3TOro THma nmpH 1 M KOHUEHTpauuH
cepHoil kucaorsl (puc. 1). Takoe pasnnune B noOBeJleHHH CeJieHa H Tel-
Jypa rnpH copOLUHH HAa CHIbHOOCHOBHBIX HOHMTaX MOXKHO HCNOJNb30BaTh
ANt MX pasfienenus. /g HOHHTOB cpeiHeil OCHOBHOCTH (pHC. 2) ¢ yBesu-
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yeHHEeM KOHILEHTpaluH ceproi kucaorkl ot 0,2 10 2 M eMKOCTh Kak 1o
celieHy, TaK M 10 TeJYPY NOHHXKAeTCst OCOOEHHO 3HAUHTENBHO Mo-
Huxkenue B Hureppane ot 0,2 no 1 moav/a. MakcumanbHas copbuus Teu-
aypa Ha uonutax BII-1 u 3/13-10I1 nabmiogaercs B 0,2 M pacTsopax
CepHOH KHCJOTHI.

B caabocepHokucabix pactsopax (0,01—0,001 M) (pH okono 2—3)
cop6uust Teanypa Ha annonutax BII-1 n DI19-10I1 pesko ymenbluaercs
W Bo3pacraer Ha katHonute KVY-2, uTo 06BsACHAETCS aMpOTePHOCTHIO
teanypa. Cesen B NOZOGHLIX pacTBOpPAX HE MOIVIOILAGTCS KATHOHHTOM.

200
L]
o S0 > 150
r3 L
tﬁ / g
§ 100 |- o g 100
S ' 3
& 2 I/ § |
S o1 - / g o0
§ N
b 4
a o L : . H_b a 1 1
02 1 2 3 0007 001 01 10 108

Honyenmpayun HySOy , lersfn

Puc. 1. 3aBHcuMocTh OOMEHHOH eM-
koctH HoHuToB AMIT u AB-17 no ce-
JieHy OT KOHUEHTpallHH CepHOH KHC-
JIOTHl B PacTBOpE:

I — AMII; 2 — AB-17.

Konyenmpayus HySOy ,Mons [ A

Puc. 2. 3aBucuMocTh OGMEHHOH ewm-
KOCTH MOHHMTOB cpeite#l OCHOBHOCTH
u kaTthounta KY-2 no ceneny u no
TeJNIYpYy OT KOHLEHTPAUHH CepHOH
KHCJIOTHL B PacTEOpe:

! — BI-1 (Se); 2 — 3HA2-10I1 (Se);
3—303-10I1 (Te); 4 — BII-1  (Te);
§—KY-2(Te).

Takum o6pa3om, co3jaBasi ONPEAeJEeHHYI0 KOHLEHTPAUMIO CePHOH KHC-
J0THl B PACTBOPE, MOXKHO Pas3feNTh CeJeH U TeMIyp Kak Ha CHIbHOOC-
HOBHBIX H Cpe/Hell OCHOBHOCTH aHHOHMTAX, Tak W Ha KatnoHute KY-2.

JKCTpakuust cejqeHa H Teaaypa

Cenen H TeJUlyp B YeTHIpEX- M LIECTHBaJEHTHbIX (OpMax He 3KCTpa-
rupytorcsi ocopopranuyeckumu (TB®, NAM®P, TOPO) u amuHco-
nepxawumu (sxcrparent Ne 1, skerparent Ne 2, TOA pactBopuTensi-
MH B pacTBopax, cogepxawux 0,2—1 M cepnyio kucaory. [loBbiuenue
KOHLIEHTPALHH CepHOM KucJAOoTHl (He menee 3 M ) u no6aBieHyHe COJISTHOH
KHCJIOTH crocoGeTByer 3ketpakuuu cenena (IV) (raba. 6).

IKCTpPaKIMA ce/leHa XOpOoWO NpOTeKaeT B pacTBOpax, COJepiKalluX
3 M cepuyto kucaoty u 6 M consinywo. [1o SKCTpaKIHOHHON CIIOCOGHO-
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Ta6nuna 6
Jxcrpakumna cenena (IV) M3 cepHO-COAAHOKHCABIX PacTBOPOB

Konuen‘r“p:‘lir}sl BHUEOR Kosdpuuuent pacnpegenennsa (K. P.)
HaSO4 T O e bl b TOA TB® IAM® | To®o
3 5 0,37 0,18 - 0,004 0,004 —
3 6 1,1 0,004 94,4 0,02 0,004 6,0
3 7 4,13 0,004 — 47,1 41, —
5 6 — — 59,0 - - 3,0

CTH PacTBOPHTEJNH NPHBEAEHHLIX BHIIIE THIIOB B TAKHX pacTBOpax pacno-
JararwTcsa B C.'IBII.YIO]J.[PIFI psaa:

TOA » TODO > skcrparent Ne 1 > TBD > TAM® = skcrparent Ne 2

[1pH NOBLILIEHHH KOHLEHTPALHUH CEPHOH KHCAOTHl 10 5 M skcTpak-
unonubie coiictBa TOA 1 TO®PO cHukalOTCH NMPHUMEPHO B 2 pasa.

Amdorepuble cBoficTBa Teqsnypa OblIM HCIOAb30BaHbl NPH IKCTPaK-
UMK ero u3 c1aboCepHOKHCJBIX PACTBOPOB 3KCTPATeHTOM C KaTHOHOOO-
MeHHbIMK cBofictBaMu THnma 230 ®K. IIpu sroM ObuM moayuyeHsl cie-
Jylole AaHHbIe:

Vows . ... .. Tet Tes* Sett Ses*
Kos¢uupent  pac-
npeflenieHus . . . 0,5 0.3 0 0

OKCTPaKUHMIO NMPOBOJAMIH B CEPHOKHCJBIX PAacTBOpPax CO 3HAYeHHEM
pH npubnusurensuo 3. Ha ocHoBaHuM uMelOUUXCA JAHHBIX MOKHO
NPeANONOKHTb, YTO CYLIECTBYET aHaJOrHsi MeKAy SKCTpakuued u copb-
uued teanypa Ha TBepAbix (KY-2) u xuakux (231 ®K) nonurax c ka-
THOHOOOMEHHBIMH CBOHCTBaMH. TeJslyp MOXKHO OTAeJNSTH OT cejeHa
skerpaknueii J23TPK wuau copbuueit na uonute K¥Y-2.

HccnenoBanusiMu no copOuHM U KCTPAKUHH CeJeHa H Teaypa M3
KapOOHATHHIX, HEHTpaNbHBIX, CEPHO- U CEPHO-COMSHOKHCIBIX PacTBO-
pPOB € HCHO/Nb30BAHHEM CMOJ H PacTBOPUTENEH PasJHUHBIX THMOB H B
npejesax OJHOrO THMA Pa3jMYHONO CTPOEHHUS YCTAHOBJEHO BJAHSHHE HA
cneuuUyHOCTh MONOUIeHHs: 1) CTPpOeHHS M COCTABa MOHHTOB M 3KCTpa-
reHTOB; 2) KHCJIOTHOCTH HJIM LIEJOYHOCTH PacTBOpa.

BrisiBl1eHHEIE 3aKOHOMEPHOCTH MOTYT OBITh HCIONB30BAaHbI HE TOJBKO
JJ151 BbIENIEHHS CeleHa H Te/l/lypa H3 CJOKHBLIX COJeBbIX CHCTEM, HO H
AJIsl pa3fieleHust 3THX METa/VIOB, YTO MOXKET HAHTH LIMPOKOEe IpaKTHYe-
CKOE IIpHMeHEeHHe.
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B. K. THMO®EEBA
COPBLIMSl U 3KCTPAKLMSI HUKEJIS H KOBAJIbTA

B nocnegsee Bpemsi HAXOAAT NPOMBIIIJIEHHOE NPUMEHEHHE 3KCTPaK-
LHOHHEIE MEeTOALl C HCHObL30BAHHMEM KapOOHOBBIX KHCJIOT M aMHHOB
IJis1 U3BJAeYeHHs KoOa/ibTa, HHKeNs, MelH, XKejle3a H3 pacTBOPOB, Mmojy-
yaeMblX B pe3yJbTarte 3J1eKTPO/JIH3a, a TAKKE BHIIENAYHBAHHA NHPHT-
HBIX KOHUEHTPATOB M GeNHBIX MOJMMETALIHYECKHX pyld. K3BecTHo, uto
ankungpocopuble KHCAOTH 001a4aloT OOMbLUICH CEeKTHBHOCTRE 110 OT-
HOWIEHHIO K KOGalbTy H HHKeJIO, 4eM KapOoHOBBIe KHCIOTH. [etanbhoe
HCCJIe/IOBAHIE CBOHCTB CAMHX 3/€MEHTOB H HX KOMIVIEKCHBIX COEJHHEe-
HHUIT C MHOIOYHCJEHHBLIMA HEOPTaHHYECKHMH H OPTaHHYEeCKHMH JIHTraH-
AaMH MO3BOJISET PACKPbITh MEXAHH3M . M3BJACYEHHS H HAMETHTb OCHOBHbIE
MyTH CHHTE3d TBEPABIX H JKMAKMX HOHUTOB, CENICKTHBHBIX MO OTHOLIE-
HHI0O K JaHHBIM MeTajajam.

Ciioco6HOCTh CHHTETHUECKHX HOHHTOB H30HpaTeNbHO MOIJOUATh
onpe/iesieHHble METaJIJIbl U3 CIOXKHON CMecH cosieli OOBsCHSETCS B OCHOB-
HOM HE CTOJIbKO NPOCTHIM OOMEHOM, CKOJIBKO MpOLeccaMu KOMIIJIeKCo006-
pa3oBaHHUIL. .

CBefleHHs O HEKOTODBIX BHYTPHKOMIVIEKCHBIX COeIHHEHHAX Kobasb-
Ta U HUKEJ S, NPEACTABSIIOUMX HHTEPeC ATl CHHTE3a CeNICKTHBHBIX HOHH-
TOB, npuBegeHsl B Taba. 1.

TaGauna 1
HekoTopsle BHYTPHKOMIIEKCHbIE COEHHEHHA KOJaibTa H HHKed
XapakTepHCTHKA BHYTPHKOMII EKCHBIX 3
OpranuyecKue JIHTaHIbl p b COeHHEHR Jlureparypa
Iluddoest  ocHopanus Ha ocHoee |Ilpounkle coepuHennst KoGabTa B KHC- 1—9
STHIEH AHAMKHHA, Ha(THIaMH- JIoH, HeHTpanbHOH H IMEJNO4UHOH cpe-
HOB, @HM3WJMHOB,  XJIOPaHH- Jax
JIHHOB : .
Mmugazont H ero NpoH3BoJHbIe Veroilunpplit KoMmieke Kofalsta NpH 10—13
pH>8
denaHTPOMH IMpounsiil KoMmIeKe KoGaabTa CBETJIO- 14,15
KpacHOro IBeta
OprannyeckHe KHCJIOTHL: Hepacteopumble B BOJIE  KOMILIEKCHL 16,17
rHjpasuHKapOOHOBasi,  HHTDHJ- KOOaJIbTd H HHKeNs
TPHYKCYCHas M JIp.
Docunokucy, dochamuter n amu- | [Tpounsie Komnmexcs KoGansTa B cods- 18—25
HofrocthOHATH HOKHCJI0il cpefie
8-OKCHXHHOJ/HH H ero npoussofnsie | [IpouHbie KOMIJieKCH HHKeNIA  [pH 26—28
pH 4—5; kobanera—npu pH 5—55|
JIHMETHAT THOKCHM Ipountie KOMNJIEKCH HHKENA B I1(e/10Y- 29—-32
HO# cpefle

O6UIHM A5 BCEX NEPEYHCJIEHHBIX BHYTPHKOMIVIEKCHBIX COEMHEHHH
ABJSIeTCS HaJWUMe KOOPAMHALMOHHOA CBSI3H MexAy a3oToM, (ocdopom
HIH KapOOKCUJIbHBIM KHCJIOPOAOM JIHFaHAA H LEHTPaJbHBIM HOHOM Me-
tanna. K TakuM COeJMHEHHMSIM NpHHAAJeXkaT NOJHMEPHbIe WH(POBLI
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