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MocTynuna B peaakumio 13 aHeapa 2004 r

lNMpennoxeH NPocTon 1 BBICTPBIA METOL, NOTEHLMOMETRMYECKONO aHanm3a cuaepuTa Ha CoaePxa-
HUE ABYX- W TpexBaneHTHOro xeneza. Meros ccHoeal Ha NpeodpasoBaHuy HEPHCTOBCKOW 3aBuch-
MOCTI BNEKTPOAHOrO notedunana cucremsl Fe(ll)-Fe(lll) o1 mHorokparHbix cTanaapTHeix nobasok on-
pPeAensemMoro noHa B INHWIO NPamMoi perpeccin. Ee yrnoBoi ko3d@pUUMEHT € TOMHOCTLI OLEHKA
B3BELWEHHOrO MaToAa HarMmenblunx kBagpartoe (MHK) oBpatHo nponopumoHaneH coaepxaHuio aHa-
nuta g pacreope. OTHOCUTENBHOR CTAHAAPTHOE OTKIOHEHKE cxoaumocT cocTasnser 0,025 v 0,04
npu onpepenerin Fa(llly u Fe(ll) coorsercreento. AaMTenbHocTe anannaa He npeesiwaet 30 mun.

Mapssanos Bopuc Muxaiinosny — npogeccop
kagenpst aHanuTuHecKkon xumuu TOMCKOro
rocyqapcrseHHOro yHMBepcurera, BOKTop
XUMMWUYECKNX HayK.

O6nacte HayYHbIX MHTEPECOB: BMeKTpoaHa-
JIATUHECKAER XUMHS, XeMOMETPHUKA, XUMN4ec-
KUl 3KOMOHUTOPUHT .

AsTOop cBbie 200 Hay"HHBIX U METOANYEeCKUX
ny6nunkaymii, B TOM yncne 3 asBTopcknx cenge-
renscrs, 3 MoHorpaguii u 4 y4ebHbsIx NocobMi.

Exensunk Upmuna Bnagnmuposna — acnupanr
Tomckoro rocyRapCcrBeHHOro yHusepcurera,
MarvcTp XuMuH.

O6nacTb Hay4YHbIX MHTEPECOB: NOTEHLYNOMET-
pusi, XeMoOMeTpuKa.

Agsrop cesiwe 20 nyGankaymnii.

Oupu;{cucuuc (hOpPM COCTOHHUH XMMHYCCKBX
SAEMEHTOR B 00BCKTAX OKPYHAIOLLEH CPeibl - 0HA
13 HauGosee TPYAHLIX 3a/la4 aHAIHTHYCCKON X1~
MU, COCTABIHIOMAH PCAMET BEIECTBEHHOTO
AHaJIM3a M ITPUBJIEKAIOLLIAH B HACTOAIICE BPCMA
GOLILOE BHUMAHIE XMMMKOB-aHATHTHROB. [Lis o11-
PCACHICHHUSA COOTHOLICHMS (HOPM HAXOHICHUA HKEIIC-
34 B KHCIOTOPACTBOPHMBIX reojloruvccinx o0bLek-
TAX M APYIHX TBCPALIX MATPHLIAX MCHOIB3YIOT Hale
geero apa roaxoaa. [Npu okeHAMMeTpHYECROM aHa-
Jae Turpytor Fe(ll) ctasaapTHLIM PACTBOPOM JAMX-
POMATA KaJIMHA W JIPYTOI0 OKMC/IHTE/18 B ABYX [TPO-
Hax pacTBopa, HPeABAPHTILHO BOCCTAHABIMBAA B
0J1HoIT 13 Hux Fe(l1]) go Fe(ll). Coxepmxanue Fe(lll) na-
XO/IHT 110 pasHocTH. Hia aToM HPHHLIMIIC OCHOBAHA,
HAPUMERP, METOANKA BEIECTBCHHOI0 aHalnsa
MATHUTHBLIX MHAKOCTEH M MATHUTHLIX MACJIHHBLIX
MACT, COACPIKAILNX MCAKOAHCIIEPCHBIC YACTHILI
marserura (1¢,0,) [ 1], Onepaunio BoceTaHoBICH A
Fe(lll) poBogsaT TakAke NPy aHaluse CTCROJ, 3a-
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KaHYHBas Cro CrieckTpohoToMeTpHpoBaHem (eppo-
ueHa (komruiexca Fe(ll) c uuknonenTagueHom) [2).

Hpyroii noaxo ocHoBaH Ha pasgeneHuu Fe(ll) n
Fe(Ill) meTomaMn xpomaTorpaduu, HOHHOro o6me-
Ha HJIH SKCTPAKLMHU € [OCIE YIOMINM CIeRTpodoTo-
METPHYECKHMM AE€TCKTHPOBAHHMEM ITOAXOAALIX KOM-
IJICKCHBIX COCAMHEHHI pasie/icHHBIX HOHOB, B ua-
CTHOCTH, TAKOM MOAX0/] HCIOAL30BAH IIPH OIPe -
nenuu FeO u Fe,O, B reosiornyecknX ofvbeKTax 1o
AAHHBIM CBETONOIIOWEHMA KoMILiercos Fe(1T) u Fe(llI)
¢ 4-(2-iMpuaniiazo)pesopumHom [3].

H3BecTeH TaKkKe [OTCHIHOMETPHYECKHIT Me-
TOJ OIHOBPEMEHHOTIO OIIPEACICHHU S KOMITOHEHTO B
06paTUMOH OKHCINTENLEHO-BOCCTAHOBHTEILHOM
(OB) napsl, 0CHOBAHHBIH HA JIMHEAPH3ALIHH KPH-
BOH OKCHMAMMETpPUUECKOro THTpoBaHuA Fe(ll) ¢ ne-
[MONL30BaHHEM MOAM(MPUUHPOBAHHON (PyHKIIUN
[pana, yuuThIBAIOLICH HAYAILHOC IIPHCYTCTBHE B
aHa/Maupyemom pacrsope noHos Fe(1ll) [4]. O aua-
KO BO3MOMKHOCTH 3TOI0 METO/A B KOHKPETHOI aHa-
JUTHHECKOW ITPAKTHRE CLE MAJI0 H3yUucHBL. O6-
CTOATENLHBIN 0630p METOAOB onpeacicHus Gopm
HaXO0K/ICHHA METAJIJIOB B TBEPALIX MATPHLAX JAaH
B pa6ore [5].

Panee [6] HaMK NpeLIOMKEH HEIIPAMOH [TOTEH-
LHOMETPHYECKHI METOJ OTIPEACIICHHA KOMITOHEH-
ToB 06paTrmoit OB napst, He Tpely Uil ux pe-
BAPUTENILHOIO PA3/IC/CHUA WITH [1EPEBOJIA B APYIYIO
CTEleHb OKNEAeHNH, MeTo | ocHoBaH Ha 1peobpa-
30BaHMH HEPHCTOBCKO 3aBHCHMMOCTH BJICKTPOAHO-
ro rnoreHuuana cucreMsnt Ox +ze <> Red ot koymue-
cTBa N, MMONE, A00aBJIEHHOTO KOMIIOHEHTA B JIH-
HUI0 ITpAMON perpeceuH y = kn. Ee yraosoii koach-
GHUUHEHT ¢ TOYHOCTEIO OLICHKH BaBeueHHoro MHEK
ofpaTHO MPOTOPLIMOHAIEH UCXOIHOMY COJIEPAKAHIIO
n, aHaguTa B pacteope (k= 1/n,).

PerpeccHoHHYIO 11epeMEHHYI0 I PACCYHTRIBAIOT
o opmyne:

y=exp[tz(E-E)/vy]-1,

BeIBHpasd aHak "Munyc" npu onpegesieHun Red-gop-
Mel. B aToit popmyrie E; - HaMaiILHOE 3HAYCHME T10-
TeHuuana Pt-sjiekTpoaa, oTBevamnee HCXOAHOMY
COAEPIKaHMIO N, aHanuTa B pactBope: E - sHaue-
HHME MMOTEHLHANA, OTBCUAOLICE CTAHAAPTHON J0-
6aBke n, a y = RT/F - koadypuuneHT B ypaBHeHN
Hepuera, 3aBucsanii oT TemMIepaTy phl AHAIMBHDY -
E€MOro pacTnopa.

CraTucTHueCcKHEe Beca M3MEPeHHIT TePeMeHHOTM
Y BLIMUCIIHIOT 110 HOpMHUPpYouleit hopmyuie:

w, =exp (£ 22E, / y) / Sexp (£ 2zE / y)

anst k crangapTHex gotasok (i= 1.2, ... k) onpe-
nensieMoit popmeur OB mmapet. Ipuuem aHar “Mu-
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Hyc" BuibupaloT B 3T0i opMyJie IpH onpejesic-
HHH OX-dhopMBl.

MeTo) KOPPEeKTEH ML [IPH He CAMILKOM CY1Le-
CTBEHHOM HM3MEHEHHMH MOHHOIT CHIIBI B IIpOLEcce
MHOPOKPaTHBIX A06aBOK CTAHIAPTHOrO PACTBOpA.
Aot peasi3aiiy ero BEIMHCIHTEIBHOIO AiFOPUTMA
cocTapicHa rporpamma LINPOT nHa aswike Pascal.,
B HacTosumem coobeHnH METOA NTPUMEHEH TIPH
aHAJH3E HATCKOB MUHEPAJIA CHIEPUTA HA MaTpPH-
LIC FOPHOH 11OPO/ikl.

SKCcIepHMEHTANILHAA YACTE

IMpumensemure npubopsi u peakmuast. NoTeHm-
OMETPHYECKHE H3MEPEHHH TIPOBOAHIIN C ITOMOIIbIO
g posoro nonomepa U-135, nenonbays Pl-anexT-
poa 2TIB-1 B nape ¢ xnopuacepebpaHbIM S1eKTPo-
AoMm cpaBHenud IBJI-1M3. PaertBop nnepemeinnpa-
JIM Ha MarduTHOM MEIasike.

Js poGasor Fe(ll) u Fe(11l) menonuzosanu pa-
CTBOPLI CoJMH Mopa M #es1e30-aMMOHWITHBIX KBAC-
woB. CranjapTHLl pacTBOp costd Mopa roToBuin
110 TOYHOM HABECKE PEAKTUBA 1 ITCPHOANYCCKH KOH-
TPOJIMPOBAIL €10 TUTP ITOTEHIIMOMETPHYECKHM THT-
POBaHHEM IICPMAHIaHATOM KanudA. PacTBop kBac-
LOB CTAHAAPTH30BAH, BoceraHaBausas Fe(lll) no
Fe(1l) MmeTamMyeckuM LIHHKOM U THTPYH HIEPMaH-
raHaTom, INocToAHCTBO HOHHOM CHILI obeciicYHBa-
s OyrepupoBaHiemM aHaIN3NPYEMOro U CTaHaapT-
HBIX pacTsopos 0,5 M cepHoii kucaoron. Meronsao-
BAJIM PEAKTHBLI KBAJIM(PHURALMIA X, 1, M 1.4,

Xod ananusa. Hasecky 1,5 - 2,5 r o6pasua cujie-
puTa pacTsopsun B 25 ma koui, H, S0, nepesoau-
JIM B MEPHYIO KO0y BMecTHMOCThI0 500 Mt 1 10BO-
JFUTH 00BeM JHCTHIIMPOBAHHOM BOJOH JI0 MECTKH.
ANMEBOTHYIO yacTh 50 M pacTBOpa HOMCILALNA B
CTCRIAHHYIO 3JIEKTPOAHYIO HUYEHKY, M3MCPHIN TCM-
HEPATYPY @HAJIM3UPYEMOTro PACTBOPA, HAYMAILHOC
BHAYMCHHUE SJICKTPOAHOIO lHoTeHMana £ n goban-
J1AJIM 13 BIOPETRH ITPH HEPEMCIIHBAHMH [TOPLIHAMH
CTAHAAPTHBI PACTBOP AHAINTA, PETHCTPUPYH [10C-
JIe Kamoi 106aBKH COOTBETCTBYIOULCC BHAMCHHE
PABHOBECHOrO IOTCHUMAa A £,

OnprrHble gauuabie obpabareBasn Ha [T9BM
Tuna IBM PC, uertonessya nporpammy LINPOT.

PesynnTaThl H HX 06cyaenue

B kauecrse npumepos B Tabi. 1 1 2 npuBeacHLI
JAHHLIC [TOTEHUHOMETPHUYECKHX H3MEPCH Ui, 110J(y -
YEHHBIC TPH BLITTOIHCHHH OTUCTLHBIX ONIPEACICHUN
Fe(lT) n Fe(ll) B npoucéce aHammMaa cuMACpUTa, U
PACCHHTAHHBIC [10 HUM HAPAMETPBl IMHE I HBIX Xa-
parTepueTHiE npuy = 0.02566 ¢ P= 0,95, (Hasce-
Ka AaHAIH3UPYeMOro o0pasua CHACpPUTa COCTaB-
Jsa 1,70 7r)
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Tabnuua 1

MapameTpbl NOTEHUWOMETPUHECKON WM NIMHENHON XapakTe-
prcTuk npu onpegenenun Fe(lll) B cupepute (pabouvn
pacTeop 0,0258 M NH.Fe(S0,),12H.0: E,; = 0,410 B)

Ne n.n| [ocbaeka E: B y w*

n(Fe*),

MMOfb
1 0,103 0,431 1,97 0420
2 0,206 0,440 2,22 0,208
3 0,310 0,448 3,41 0,11
4 0,413 0,454 4,57 0,070
5 0,516 0,458 5,51 0,051
6 0,619 0,462 6,61 0,037
7 0,722 0,466 7,90 0,027
8 0,826 0,469 9,00 0,022
9 0,929 0,472 10,24 0,017
10 1,032 0,474 11,16 0,015
11 1,135 0,476 12,14 0,013
12 1,238 0,479 13,77 0,010

CormacHo gantbiv Tabi. 1 yrmososmy koadduim-
CHTY perpeceni yHa n(l/n ) orseyaeT cogepmanne
Fe(11) B 50 ma pacTsopa i, = (91,6 £ 1,6) 10 mmolb
i (1,83 £0,03) 10 monb /. KoaddpuuueHT Kop-
PEJALII, XapaKTePUAVIONTHIT TeCHOTY JIHHCITHOT
CBH3N MEALY [epeMeHHBIMI Y 1. r=0,9995.

Yenosomy kKoa(hpUIHCHTY IMHEHHOH XapakTep-
CTHRM, pejcTaBicHHo B ral. 2, oTBeuaeT codep-
sranme Fe(11) B 50 st pacteoparn, = (1.94 £0,08) mmosb
i (3,88 £ 0,16) 10# mous /. KosdduienT roppe-
JELMM perpecenn y Ha nr=0,990.

C noMoibio 0AHO(QARTOPHOTD JIHCITEPCHOH-
HOI'O aHaJIN2a IPYIl JaHHBIX, IPHBE/ACHHBIX B
rafn.3, HAACHO, YTO B AHAM3upyeMoM obpaaie
CHAEPHTA COACPRUTCH B cpeHeM (48 + 6)% Fe(l1)
1 (3,08 £0,08)% Fe(lll),

Tabnuua 3
PesynuraThl aHanuaa cupepnta Ha cogepxanne Fe(ll) n
Fe(lll) (n=5;P=0,95)

“3neck U B Tabn.2 cumeonom w oB03HAUEHL! KOIPULIMEHTE! B AHanu| Hawnpexo, % S,
opmynax easeerHoro MHK, ypasHOBELLMBAIOUME HEPBBHOTOM-
HBIE WIMEPEHWNA NEPEMEHHON V. Fe(ll) 506+1.9 0,03
Ta6nuua 2 455+25 0,06
MapaMeTpbl NOTEHUMOMETPHUHECKON W INHERHON 49,0+ 3,1 0,05
xapaktepucTuk npu onpegenenwn Fe(ll) B cunepure Fe(lll) 3.06+0,08 0,02
y E-04
(pabouwii 0,133 M pacTeop conu Mopa; E, = 0,413 B) 3.10£010 0.03
Ne n.n.| Aobaska
n(Fe®), E B y w* 2
MMOSib BeauunHa S, . XaparTepusyomas o0l pas-
1 0267 0.410 0.124 0.027 ﬁpricr I.il-[_\'"l‘{)l‘ll‘t‘pn(? ;ZIX z;:lopgimc.ru;:;[[x m;pt;,;iu-.uw
ccocraniser 0,04 1 0,025 ana Fe 1 Fe 20-
2 | 0533 | 0407 | 0264 | 0034 it Coctapier IO WOIODB i RpBIAI ¢
OTBETCTBCHHO, ODILee COACPIRAMME HC/IE3a B Cie-
3 0,80 0.404 0,421 0,043 pirre HaiaeHo pasHbiM (51 £ 6) %. TTo aHHbIM rpa-
4 1,07 0,400 0,661 0,06 BUMETPHUECCKOrO aHamaa (onpejeacHne Fe s sijae
5 1,33 0,398 0,798 0,07 Fe,0,) ono cocrapasier (46 £ 1) %, CnejloBaTe/ibio, ¢
6 1,60 0,396 0,941 0,08 HAACKHOCTBHIO P= 0,95 MOAHO CAENATh BLIBO, YTO
7 187 0.395 102 0.09 rinoresa 00 OTCYTCTBUM CHCTEMATHYMCCKOIO pac-
8 213 0,393 118 0.10 x@mu:mm MENKY PCAVIILTATAMM HPEUIAraeMoro 1o-
TEHLHOMCTPHUCCKOIO M IPABMMCETPHUECKOTO MCTO-
9 2,40 0,392 1.27 0.1 JIOB AHAIH3A HC [IPOTHBOPCHHT IRCICPUMCHTA -
10 2,66 0,391 1,36 0,12 HBIM AaHHLIM, JUIHTCILHOCTE GHANH3A HE [IPEBbI-
1 2,93 0,390 1,45 0,13 aer 30 MM,
12 3,20 0,389 1,55 0,14
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POTENTIOMETRIC ANALYSIS TO DETERMINE OF Fe(ll) AND Fe(lll) CONTENS IN SIDERITE
B.M.Maryanov, |.V Ekelchik

A simple and rapid potentiometric method for determine of Fe(ll) and Fe(lll) contens in the siderite is
proposed. The method is based on transformation of the dependence of the electrode potential of
Fe(ll)-Fe(lll) system on the multiple standart additions of ion being determined into the line of straight
regression, whose angular coefficient, with the accuracy of least-squares estimates, is inversely proportional
to the content of the analyte in the solution. The duration of analysis is not more then 30 minutes.
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