OPIrAHI3OBAHI CEPEAOBULLUA HA OCHOBI NOBEPXHEBO-AKTUBHUX PEHOBUH B AHAITI3I

OPIrAHISOBAHI CUCTEMU

PO34YMHU MOJEKYN-PELLENTOPIB 3 )XKOPCTKUMU MILIENAPHI PO34UHN NOBEPXHEBO-
TPUBUMIPHUMW NOPOXHUHAMM AKTUBHUX PEYOBWH

KpayH-eTepu, LULMKNOAEKCTPUHM, /
cepaHan, KaBUTaHAM,

KaTeHaHu Ta iH.
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"MoAibHO TOMy, sIK iCHYye obnacTb MONEKynApHOI XiMii, 3aCHOBaHOI Ha
KOBarieHTHMUX 3B'A3KaX, iCHYe 1 obnactb cynpamMosieKynsipHoI XiMii —
Ximii MoneKynapHux aHcambénis i MibxmonekynsipHux 3B'askiB" XK. -M.
INeH,1978

"CynpamoneKkynsipHa ximisi — ue "Ximisi 3a mexxamm monekynu", wo
BUBYaE CTPYKTYPY M PyHKLUiT acouiauin gBox abo Ginblue XiMi4HMX
YacToK, YTPMMYBaHUX pa3oM MixxmornekynsapHumm cunamu™ XK. -M. JleH,

1989

XaH-Mapi JleH, ®paHuin

1963 p. Y.MNMenepceH BiokpuTtTa KpayH-eTepiB

1967 p. Y.MepepceH CuHTe3 Ta fgocnimKeHHs KpayH-eTepiB

1968 p X.-M. JleH CuHTe3 KpunTaHaiB

1973 p. X.-M. JleH NosiBa TepMiHy ,,cynepmoriekyna”

1978 p. X.-M. JleH BBeaeHHA OCHOBHUX MNOHATb CyNpPaMoOSieKynApHOI Ximii

1981 p. OriHo, OxaTa CuHTe3 poTaKkCaHiB 3 BUKOPUCTAHHAM LIMKNOAEKCTPUHIB

1983 p. O.0x. Kpam CuHTe3 cchepaHaiB i KaButaHgiB

1987 p. X.-M. Jlen, HobGeneBcbka npemisa 3 Ximii "3a BA3BHa4YHMW BHECOK Y PO3BUTOK XiMil
Y.MepepceH, MaKporeTepoLMKIiYHUX CNONyK, 34aTHMX BUOIPKOBO yTBOpHOBaTH
O.Kpam MOMEeKYNApPHI KOMNIEeKCHU TUny xassiH - 2icmpb"

1992 p. Ox. Ctoppnapr OTpMMaHHA KaTeHaHiB 3 BUKOPUCTAaHHAM LMKITOAEKCTPUHIB
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OPIrAHISOBAHI CUICTEMU HA OCHOBI NAP
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“OpraHizoBaHi cepegoBuLLa” — Lle NPO30Pi, ONTUYHO i3OTPONHI PO34YNHU, B AKX B OCHOBHIN Maci
PO3YMHHMKA NPUCYTHI cynpa- abo cynepmoneKkynsipHi cucteMu, siKi YTBOPHKTb BracHy
mMmikponceBaodasy (HaHocpa3sy). Piaki opraHisoBaHi cepegoBuMlla € FOMOreHHUMU | oagHoMasHUMKU
Ha MaKpoOpiBHi, ane mikporeteporeHHUMHU i ABOPa3HUMUN HA MIKPOPIBHi.

OCOBJINBOCTI OPITAHIBOBAHUX CUCTEM:

> 3aaTHICTb contobinizyBaTty (PO34YUHATU) PEYOBUHU, HEPO3UYUHHI B PO3YUHHUKY, LLIO YTBOPHOE

AaucnepcinHe cepenoBuLUe;

»  3[aTHICTb KOHUEHTPYBaTH i 30nuXKaTn KOMMNOHEHTU aHaniTUYHOI peakuii B Mikpodasi

OpraHi3oBaHOI CUCTEMU, HABITb AKLLO BOHN 3HAYHO PO3Pi3HAKTLCA 3a rigpoc¢gooHicTIo;

»  OaratoueHTpoBa i 6araTodyHKUioHanbHa B3aemMoAisi KOMMNOHEHTIB abo YacTuH mikpocasu 3

contbinisoBaHuM cybcTpaTom, cepen AKMX rigpodobHi B3aemMogaii BigirparoTb ronoBHy porb;

> 3Ha4yHa pagianbHa MiKporeTeporeHHIiCTb cepeaoBULLa BcepeauHi mikponcesaodasu, Wwo
BUPAXAETLCA B Pi3KiN 3MiHi AienekTpu4HOI NPOHUKHOCTI, MiKPOB'A3KOCTi, MiIKpONONAPHOCTI,

MiKPOKUCIOTHOCTI Ta iHWMX pi3nKO-XiMiYHUX BNacTUMBOCTEN cepefoBMLLA;

> opieHTOBaHa copbuisa 1 eheKkT NOPOXKHUHU, NPU AKUX NPUpPOAA | reOMeTPMYHa BiANOBIAHICTb

Xa3siiHa i rocTa € BU3Ha4YanbHuMMU chakTopamu 3B'A3yBaHHA cyOCcTpaTy-aHaniTy.



3ACTOCYBAHHA OPIrAHI3BOBAHUX CEPENOBMULL HA OCHOBI NAP B AHANI3I. OCHOBHI ETAMNNA

1922 p.
1934 p.

1962-
1964 p.

1965-
1966 p.

Jarisch A. - BUABINEHHS ,,KOJNOIAHOI NOXMOKN” Npu KONOpMMEeTPUYHOMY BU3HAYeHHi pH

Hartley G.S - BcTaHOBNeHHs ,,paBuna 3HakiB” XapTtni

A
A A 100-200 Hm

8>105

Malat M. - pocnigxeHHs hoTomeTprMUHUX xapaktepuctuk xenatiB SntaTi3 NK®y
NPUCYTHOCTI XXenaTuHu

Svoboda V.,

Chromy V - pocnigkeHHa snnusy LUIMNB ta UTMA Ha onTuuHi xapakrepuctukm KO Ta

MOro KOMNJIEKCiB 3 MeTanamu; BUKOPUCTaAHHA LUX CUCTEeM AnA
(*)OTOMeTpVI‘-IHVIX Ta KOMMNJIeKCOHOMEeTPUYHUX BU3HAYEeHb
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OuHamika nybnikauin no 3acTtocyBaHHIO

NMAP B aHanisi

1 - choTomeTpin
2 — cbnyopumeTpis
4 3 — miuensapHa pigMHHa xpomaTtorpadisi
4 — miuensipHa eneKkTpoKiHeTM4YHa XpomaTtorpadis

1965 1970 1975 1980 1985 1990 1995 2000

1972 p.
1974 p.

1977 p.
1979 p.

1980 p

1980 p.

1984 p.

Ishibashi N., Kina K.

Venable R.L.,
Ballad R.V.

Ishii H., Watanabe H.

Armstrong D.W.,
Terrill R.Q.

Armstrong D.W.,
Henry S.J.

Cline Love L.J.,
Scriles M., Habarta J.G

Terabe S., Otsuka K.,
Ichihara K. et al.

dnyopecueHTHe BU3HAUYEeHHS iOHIB meTaniB y npucytHocTi NAP

aTOMHO-abcopOuinHMM aHani3

MiuensipHa eKcTpakuisi

MilensipHa TOHKoLWapoBa xpomaTtorpadis
MiuensipHa BUcokoeteKkTuBHa pianHHa xpomaTtorpadpia
MiuensipHa dpocopecueHuis Npy KiMHaTHIN TemnepaTypi

MilensipHa enleKTpoKiHeTUYHa XxpomaTtorpadis



YIHTHyp
WE I'T.-_",,”"J"HI

AHTOHOBMY B.l., Mangxranag3e O.B., Hoocenosa M.M.
MpumeHeHne NOBEPXHOCTHO-aKTUBHbIX BELLEeCTB B
doTomeTpuyecKknx metogax aHanunsa. Téunucn. 1983.

CaeeBuH C.b., YepHoa P.K., LWTtbikoB C.H. [loBepXHOCTHO-
aKTMBHble BewecTBa. (AHanuTuyeckue peareHTbl). -M.: Hayka,
1991.

OCOBNMBOCTI KOMMNEKCOYTBOPEHHS MAP-MOAU®IKOBAHUX MONIAEHTATHUX MITAHAOIB

SBUUIBINEHHSA YU CJIA KOOPANHOBAHUX JIITAHAIB B AHAJIITHYHUX ®OPMAX

MonspHi cniBBigHoweHHA M:XA3 y xenatax y npucytHocTi [1AP

MeTtan pH M:XA3 NAP
3a BiacytHocTi [TAP | y npucyTtHocrTi AP
Be 6 1:1 1:2 un, on-10
Fe 6 1:1 1:3 un, on-7
Al 6 1:1 1:3 Lun, oc-20
Sc 7 1:1 1:3 un, on-10
Cu 6.5 1:1 1:2 un, on-7




BArATOLEHTPOBA B3AEMO[IA PEATEHTIB 3 IOHAMU METAIIB TA KATIOHHUMU NAP
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R:KMNAP =1:1 R:KMNAP=1:2

36inbweHHA Yyncna npuegHaHux KatioHiB LM no xenatis metanis 3 NMK® (pH 4)

MeTan MonsipHe cniBBiAHOLWWEHHS Amax, Hm
M:NKo® M:NKo:LN M(NK®)n M(NK®)nLIMm
Ti (IV) 1:2 1:2:4 580 740
W (V1) 1:1 1:1:2 540 670
Mo (VI) 1:1 1:1:2 560 710
Ge (IV) 1:2 1:2:4 580 660
Sn (IV) 1: 1:1:2 570 670

3a ogHaKoBMX YMOB 6e3 ioHa meTany yTBoprooTbca acouiaty MKP:LIM = 1:1



AKTUBALIA KOMIMJIEKCOYTBOPEHHA B CUIIbHOKUCIIUX CEPEQOBULLIAX

pPO3WMNPEHHA iHTepBany KOMMNJeKcoyTBOpeHHs1 ioHiB MeTtaniB 3 KIAP-moaudgikoBaHnmu
peareHTamun Ha 1-2 oa. pH B Kucny Ta nyxHy oo6nacri

aKTUBaLisi KOMMNMEKCOYTBOPEHHS BUCOKOBANIEHTHUX iOHIB 3 peareHTamMu B CUNTbHOKUCITUX
cepepoBuiax y npucytHocTi KIMAP

NMIOBULLIEHHSA CTIMKOCTI XENATIB Y MPUCYTHOCTI NAP

PeareHT MeTan Ig Ket
M-R M-R-NMAP
NK® Sc 4,12 5,20
Y 3,86 4,67
La 3,62 4,54
EXA3-B Sc 8.08 10.09
Y 8.07 10.05
La 8.07 1.05




OCHOBHI ACNEKTU BUKOPUCTAHHA MNMAP B AHATI3I

> 6e3nocepeaHbLO aHanNiITU4YHI peareHTu;

» moaudikatopu BCbOro KOMMJEeKCy BlacCTMUBOCTEN peareHTiB, BA3Ha4YyBaHUX KOMMOHEHTIB Ta
YTBOPKOBaHUX Y CUCTEMI aHaniTU4YHUX hopm;

» niraHan nNpyv yTBOpPEeHHi pi3HosiraHAHMX KOMNEKCiB TUNy ioHHUX acouiaTiB;
» moaudikaTtopu KONoigHO-XiMiYHMX BNacTUMBOCTEN aHaniTUMHOI CUCTEMMU;
> BOAHO-MiuenspHi po3unHu MNAP sik cepegoBuLla ANs NPOBeAEHHA aHaNiTUYHUX peakLin;

» TpaauuinHMKN 06’€KT BU3HA4Y€HHSA Ta aHanisy



c¢hoTomeTpisn abcopbuinHa
conyopumeTpisn eMicinHa

XiMi4Hi ceHcopu

MOJIEKYNAPHA ATOMHA

CMNEKTPOCKOIIA
cdnoTtauin XPOMATOIPA®IA

TLWX, BEPX, ioHHa, ioHOOMiHHa, achiHHa,
renb-, HAAKPUTMYHa cpnroigHa, milensipHa
eJleKTpPOoKiHeTUYHa

eKcTpakuis 3ACTOCYBAHHSA NAP B AHANISI

KaninapHuu Ta
renbenektpocopes

ENEKTPOXIMIYHI

METOLM TUTPUMETPIA NPOBONIATOTOBKA

%
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30 - 00ii a0i 4020y 3acTocyBaHHIo NAP B okpeMmnx
MeToAax aHanisy
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Po3noynHanu po6oTtu Ha
Kacheapi:

Mpod. M.M.TaHaHanko

i HMAP
M + R + KINMAP = M-R-KIMNAP
HMAP + Org* = (HMAP-Org?)

“komnnekcHi NMNAP”

M + R +HIMAP + Org*= M-R- Org: HMAP

Akagemik A.T.MnnuneHko



LEHTPU OOCNIAXEHDb MO PIBHUX ACNEKTAX BUKOPUCTAHHA MNMAP B AHATI3I

Mpod. B.M.3anueB
KvniBcbkuin yHiBepcuTeT imeHi Tapaca LlleBYeHka

npod. YmineHko ¢.0.

3aB. kadbeapu aHaniTUYHOT Ximil
[HinponeTpoBCbKOro
HauioHanNbHOro yHiBepcuteTy

~ npod. NN.M.JoriHoea
3aB. kadbeapu XiMiYHOI METPOOrii
XapKiBCbKOro HaLioHarnbHOro

npod. B.M.AHTOHOBMKY
yHiBepcuTeTy iM. B.H.Kapasina

Pi3nKO-XIMIYHWUIA IHCTUTYT
im.O.B.Boratcekoro HAH Ykpainm, M. Ogeca



AC & CA 2005

Mpodecop B.M.3anueB

CniBpob6iTHUKM Kadheapum
aHaniTM4YHoI Ximil y po3aymax Haa
npo6rnemamu 3acTocyBaHHA
OpraHisoBaHUX cepeagoBuLL Ha
ocHoBi AP B aHanisi




