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Wayuenne copOUHH M JecOPOIHM AHHOHHBIX XJIOPHIHBIX KOMIJIEKCOB
psina meraanoB Ha annonntax AH-2@ u uepamur FF nossomuso nam pas-
paboTaTh BBICOKOUYBCTBHTE/JbHbIE METOJBl ONpeAeJNeHHs CIeI0B KeJjesa
[1—3] u caenoB mMenu u Kele3a u3 OXHOH HaBecKH [4] B HEKOTOPHLIX MaTe-
puaJjax mpousBojacTBa JoMuHodopa JI-34.

B nacrosilieM cOOOLIeHHH MPUBOAATCA DPE3YJAbTAThl U3YYeHHs COPOLHH
W JecopOUMH XJOPHIHBIX KOMIJIEKCOB THTAaHA Ha TeX Ke aHHoHuTax. Lleap
paboOTHl — BBISICHUTb YCJAOBHA OTAENEHHS H KOHIEHTPUPOBAHHUS CJAEN0B 3TO-
ro sjeMeHTa M pa3paboTaTh MeTOJ OJAHOBPEMEHHONO OMNpelesIeHHs CJAeI0B
JKese3a, MeIH M THTAHA M3 OJHOH HABECKH B TeX Ke MaTepHasax.

SKCIIepHMeHTaJleaﬂ 4HacTb

Consinast kucsaora Oblla MPaKTHYECKH MOJHOCTBIO OUHMILEHA OT CJeL0B
Me/JH, Keje3a M TUTaHA M30TePMUYECKOH MeperoHKOd ¢ mocJaenyiolied Xpo-
MaTorpaduyeckoi ouncTkoii Ha KojoHkax ¢ AH-2® u uepaaur FF.

Wcexonublil crannaptHblii pactBop Tutana ¢ turpom 100 mkxe/ma roro-
BUJICS M3 ABYOKMCH THTaHa TyTeM CIJaBJeHHS C THPOCYJAbHPaTOM KaJud.
Tutp pacmBopa mpoBepeH BecOBBIM MeTOI0M [5].

Pa6ouue crangapTHele pacTBOPbL ¢ TUTPOM | u 5 MKe/MA TOTOBHIIUCH
pa3baBjeHueM HCXOAHOTO pPACTBOPA COJNSAHOH KHCIAOTOH COOTBETCTBYIOLLEH
KOHIIEHTPallHH.

Tutan B McciaeayeMblX pacTBopax omnpeaensiicss ((HOTOMETPHYECKH B
BHJE OKpAIIeHHOro KoMIieKca ¢ auanTunupuimeranom [6]. Ilocaexnni
ObIT CHHTE3UPOBAH KOHJeHCcalueH aHTUNMPUHA ¢ (POPMAJbAETHAOM B COJMA-
HOKUCJIOH cpene [7].

KanubpoBounbii rpadguk crpousncs B npenenax or 1 po 10 mke npu
pH 4—5. B MepHBle KOMIGOUKH €MKOCTBIO 25 MA JMAIOT CTAaHIAapPTHOrO pa-
crBopa tutaHa ot 1 go 10 mke, mo 1 ma 7%-Horo pacrBopa ackopGUHOBOH
KHCAOTH, 2 Kamiu 5% -Horo pactBopa cyasdara menu, 5 ma 5%-noro pa-
CTBOpA AHAHTHMUDPHIMETAaHA U 0oObeM pactBopa mooaaT 5 N  cossgHOH
kucaoToit 1o Merku. Coxepumoe KoabOoOueKk mnepeMelinBaioT ¥ yepes 30—
40 muHx. U3MEpPSIIOT ONTUYECKYIO MJIOTHOCTH PACTBOPOB B KIOBETAX C TOJIIU-
HOH CJI0S 5 CM TPU CHHEM cBeTOdUIbTPE C MAKCHMYyMOM MpPOMYCKAaHUS B
413 mmx. PacTBOpoM cpaBHeHHsI CJHOY:KHUT Bojaa. [lokasaHus OMNTHUECKOMH
{lJIOTHOCTH XOJIOCTOH MPOOBI BHIYMTAIOT U3 MOKa3aHUH npob.

IToaroroBka Ko/I0HOK K paGoTe onucaHa Hamu panee [1—4]. B camom
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Hayaje ObLIO YCTAHOBJEHO, UTO THTAH 3 pacTBopoB conu tutaHa B 0,1 N
COJISTHOH KHCJI0Te He copbupyercss anuoHutaMu. Kuciaora 3T0f KoHIEHTpa-
MU MCMOJB30BAHA HAMU B JaJjbHeHIIeM AJs 3/MI0HPOBAHUS THTAaHA M3 aHHU-
OHHTOBBIX KOJIOHOK.

M3yyenne copObUUM THTAHA B PACTBOPAX COJMSHONH KHCJIOTHI Pa3JHYHOM
KOHLEHTPALUN IIPOBOIUIOCH CAEAYIOIIUM 00pa3oM: uepe3 KOJOHKH, HaMoJ-
nenuoie AH-2® wau nepanurom FF ¢ BeicoTOM ciost B 22 cm, mpomyckamu
10 M2 conassHON KHC/JIOTBHI JJaHHOH HOPMAJbHOCTH C OINpeaeneHHOH n00aBKOH
THTaHa, CO CKOPOCThbIO 2—3 MA B MuHYTYy. 3apsanky anuonuta B Cl-dopmy
H MPOMbIBaHUE COPOUPOBAHHOrO KOMILJIEKCA IPOBOJUIN COJNSHONH KHCJIOTOH
TOM Ke KOHLEeHTpaluuu. DaoupoBanue turana ocymecmsasan 0,IN consuoi
KHCJAOTOH, B OTA€JIbHBIX MOPUHUAX KOTOPOH Ompenessijics THTAH C JTHAHTUIIH-
puameranom [6]. ITpoBeneHHble OMBITHI TMOKa3ajH, YTO XJOPHIHBIH KOMII-
JeKc THTaHa He copoupyercss uepanutom FF u imosHocTbIO  BBIMBIBaeTcs
40—60 M2 constHON KuCAOTH mpu KoHueHrpauuu ot 0,1 mo 10 N. Anasormy-
ble pe3yabraTel moaydensl Ha AH-2@ npu xoumentpaumu HCI ot 0,1 mo
6 N. Oanaxo npu mpuMeHeHnu Oosee KoHIeHTpupoBaHHbIX pactBopos HCI
noBeJeHHe XJOPUAHOrO KoMmsekca TuTaHa mo orHomenuio Kk AH-20 pesko
vensiercs. M3 xpusoit copOuunu (puc. 1) Buaxo, uro B pacrBopax 7 N coJsi-
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Puc. 1. Kpusas copOuum XJo- N Ml
PHIHOTO KOMIJIEKCAa THTaHA.

HOH KHCJOTHl HaG/aionaercss dacTuyHas copbuus, a B 8—10 N xonumenrtpa-
UMY aHHOHUT NMPOYHO Yy/AePKUBAET KOMIJIEKC, KOTOPHIH He yAa/jsdercs IHIpH

nponyckanuu eute 100 ma coAgHON KUCAOTBHI TOH Ke KOHLEHTPaLHH.
KpuBas na puc. 2 XxapaxkTepusyer AHHAMHKY 3JI0MpOBaHus copOHpO-
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Puc. 2. KpuBasi 3/M0HpOBaHHS XJIOPHIHOTO OIN Hll
KOMIIJIeKCa THTaHa,
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BAHHOrO XJOPHIHONO KOMIJIeKca THTAHA U3 aHMOHUTOBOH Ko/ioHKH ¢ AH-20.
JInsi moJiHOrO BBIMBIBAHHS THTaHa (loctatouHo 15—20 ma 0,1 N coasiHoi
KHCJIOTBI,

Hawmu rakike onpenenessl 0o6MeHHBIe €MKOCTH aHMOHMTOB M0 THTaHY B
CTaTHYECKHX YCJOBHSIX [0 OMUCAHHOH paHee MeToAHKe [4] M BBIUHCJIEHBI
koadduuuents pacnpenenenuss (¢). [loayueHHble naHHBIe mMpHBELEHB! B
TabJauue.

Tabauma
Pe3ysbTaThl M3yuyeHHs] OOMEHHOH €MKOCTH aHHOHMTOB
MO THTAHY B CTATHYECKHX YCJIOBHAX
(O6bem pactBopa 50 ms. KonmyectBo annonuta 0,25 me.
Jo6aBneHo Tutana 4,658 ie)
[Tocae YCTaHOBJI€EHHSI DABHOBECHSA, THTAH, M2
H:gré«:;xb- Mapka Koaddunuenr

HCI S HafileHO B pacTBope COPOHMPOBAHO AHHOHHTOM b ~ i

4 unepanutr FF 2,475 2,183 176

5 » 2,500 2,158 172

6 » 2375 2,283 184

i » 2,350 2,308 (196

8 » 2,350 2,308 196

¢} » 2,350 2,308 196

10 » 2,275 2,383 296

11 » 2,325 2,333 201

4 AH-2® 2,375 2,283 184

b » 2,450 2,208 180

6 » 2,375 2,283 184

7 » 2,338 2,320 194

8 » 2,325 2,333 201

9 » 1,800 2,858 318

10 » 1,375 3,283 478
il » 1,300 3,358 516

BriBObI

H3yyennl npoueccsl copOunu ¢ necopOUUN THTAHA HAa aHMOHUTAX Iiepa-
aur FF u AH-2®. Ycranosseno, 4To B AHHAMUUYECKHX YCJAOBUAX THTAH He
copoupyercsi wepanutom FF m3 pacrsopos HCI 0,1—10 N, HO OH KoJuuect-
BeHHO copOupyercs anuonutoMm AH-2® npu konumenrpamun HCl 8—10 N.
Hns snonpoBaHust copOUpPOBAHHOTO TuTaHa jpocratoyno 156—20 ma 0,1 N
HCL

[Monyuyenuble panHble HCNOAb30BAHBI JJsi PaspaboTKu copOUHOHHO-(DO-
TOMETPHUYECKOr0 MeToJa ONpedesNeHHs CAeL0B THTaHa B HEKOTOPBIX MaTe-
pHanax,
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