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M3ayuyeHO noBefeHWe CUHTEe3MPOBaHHLIX 00pa3uoe neHokepamwuyeckux matepuanos (CINK) npu
KOHTaKTE C KOHLEHTPUPOBaHHbIM PacTBOPOM a30THOM kucnotel 1 0,1 M BoagHeim pactBopom 3TA.
CDOTOME!TDW-{E!CKMM MEeTOOOM OnpepeneHa oona N3BNeYeHna 3TMMK pacTeopamm KatmoHOB xenei3awn
docdar-noHos. MokasaHo, YTo AaHHbIE MaTepuansl NOCTABNAIOT B KOHLEHTPUPOBaHHLIA pacTBOp asoT-
HOM KUCNOThI MOHBLI XENe3a PasHblX CTeNneHen oKMcneHns B BoNblIMX KONMYeCcTBax No CPaBHEHUIO C
docdar-noHamu, a pacteop IATA nasnekaeTt NoHbI Xene3a B MEeHbLLUMX KONWYEeCTBax, N0 CPaBHEHWUIO C

aHMoHaMn GoCHOPHOW KUCNOTHI.

MPOTOYHO-UHXEKLMOHHLIM METOAOM UCCNEeAoBaHa KMHETUKA nepexoaa noHos meaw (11) us obpas-
uos CMNK B ykazaHHble KOHTaKTUPYIOLWMUE Cpebl U B KOHUEHTPUPOBAHHbIA pAacTBOP aMMWa4HoW BOAbI.
YCTaHOBNEHO, YTO UCCNEA0BaHHbIE HaMUM XUaKue dasbl M3BNEKAKDT 3HAYUTENBHYIO A0NI0 3TUX UOHOB,
Mano 3aBUCALLYI0 OT CBOMCTB 9TUX PACTBOPOB.

MokasaHo, YTO UOHLI XEeNesa NPoYHee CBs3aHsl CO CTPYKTYPOiA uccneayemeix 06pa3uos no cpasHe-

HUIO C MOHaMW MEeMW.

KntoyeBble c108a: MOHbI Xenesa v meau, hocdar-uoHbl, KOHTaKTUPYIOLLWME pacTBOpPb!, NEHOKepamMu-
Yeckue marepuabl, XMMWYeCcKasa CTONKOCTb.

JNyxkyruyos Anbb6epr Anekceesuy — [OLEHT
xagenqpbl aHaANATUIECKOA XUMUN XUMWUYECKOIo
pakynsTera Huxeropoackoro rocyHneepcure-
ra um. H.U. Jlo6ayesckoro.

O6nacTs Hay4YHbIX MHTEPECOB: aHaNN3
006BbexTOB OKpyXalowei cpenbl N TEXHONOrN-
Yeckux cpeg, xpomarorpapuyeckne MerTogasl
ananu3aa.

AsTop okono 50 ny6nukauni

AnekcaHgpos Opwii ApceHTseBny — npo-
¢greccop kadeaps! puan4eckoi XUMHH XNMU-
yeckoro ¢pakynsrera Huxeropozckoro rocy-
HuBepcurera um. H.U. Jlo6ayesckoro, Aei-
crBuTensHbii yneH PAEH, Eespo AEH u Mexay-
HapogHo# AAHOM, 3acnyx. paboTHuk Beicwuei
wxonsl PP, 3acnyx. npogpeccop Huxeroposc-
KOro rocyHMBepcHTera.

O6nacTe Hay4YHbIX MHTEPECOB: KMHETHKa N
Karanu3 (reTeporeHHbin), peakynu ¢ yHactuem
mansix MONIeKyn (Kucrnopog, 030H, METaH H
ap.).

ABTOp Hay4YHOro oTkpeiTna n 600 opurnHans-
Hbix pabor.

CrenanoBa AHHa AnekcaHgpOBHa - BbINYCK-
HWUa kageapbl aHANUTUYECKON XUMUKN XUMH-
yeckoro ¢pakynerera Hmxeropoackoro rocy-
Husepcurera nm. H.U.Jlo6ayesckoro.

O6nacTes Hay4YHbIX MHTEPECOB: aHann3
06BEeKTOB OKpyXaloLWen cpeabl B TeXHOI0rn-
yeckux cpen.

Mansiwies Anexceid BnagnmMuposuy — BeilycK-
HUK Kajeapbl aHaNTNTHYECKOA XUMUN XUMUYEC-
xoro ¢paxynstera Huxeroponcxoro rocyHusep-
curera um. H.N. Jlo6a4esckoro.

O6nacTe Hay4YHbIX UHTEPECOB: aHaNu3 obbex-
TOB OKpyXaiowjei cpenbl U TEXHONOrN4ecKux
cpen.

AOunenkynoea Upwna UBaHoBHa — HaY4YHbIH
COTPYAHUK NabopaTopuy XMMMUYECKOW KHHETH-
xu HUUXunmun npu Huxeropogckom rocyHusep-
curere um. H.HN. Jlo6avyesckoro.

O6nacTe Hay4YHbIX MHTEPECOB: Noay4YeHne
KepaMu4yecKknx Mmarepuasnos, U3YyYeHUEe UX
CBOJCTB, MCNOSIL30BAHNE UX B Ka4YecTBe KaTa-
NN3aTopoB Pa3sInyHbIX NPOLECCOoB.

Agerop oxono 20 ny6nukadmnii.

Usiranosa Enena WeanoBHa — c.H.c. nabopa-
TopuM xumndeckoi knHetuku HUUXumun npn
Huxeropoackom rocyHusepcurete um. H.U.
Jlobasvesckoro.

O6nacTe Hay4HbIX MHTEPECOB: U3yveHue
KMHEeTHMKM M MeXaHn3mMa Tepmopacnaga meran-
noopraHuyecKkux coeanHeHni, nayiesne puan-
KO-XUMHUYECKNX OCHOB npoyecca popmMuposa-
HUSI BCIEHEHHbIX KepaMUu4yeckux MaTtep1Manos,
HCcnonbL30BaHUEe 3TUX MarepunasnoB KaKk HOCUTe-
new gna katanu3aropos okucnenns CO B CO,,
nuposan3a yrneso[0poaHOro Coipbs 40 HA3LLINX
anKeHoB.

ABTop okono 150 ny6nukaumii.
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Cunrernueckue neHokepaMuku (CIIK) tuna
“Xurek " Haxo[AT caMble pa3Hoobpa3HbIe [IpUMe-
HEHHA: B KAYECTBE KaTaJIU3aTOPOB OKUC/IEHHA OK-
cupa yriepoa (II) B okena yrnepona (IV) [1], 3Byko- u
TETIOH30JIAITHOHHBIX H (PHILTPYIOHIMX MaTepHATIOB.
CIIK moryT HalTH IpHMEHEHHE B 9KOJIOTHH IS 3a-
XOPOHEHHA OTXOJ0B ra/IbBAHHYECKOI'0 [IPOU3BOJICTRA.

BecbMa 1epcreKTUBHBIM TIpeJICTAB/IsAeTCA Ha-
npaBJIEHHE UX HCITOJAb30BaHUA B KayecTBe copbeH-
TOB C MaJIOW 06MEHHOM eMKOCThI0, 06JIaIaloIAX
KaTUOHOOOMEHHBIMH CBOMcTBaMK. EcTecTBEHHO,
9TO MOCJEIHAA BO3MOKKHOCTE X UCIIOIb30BaHUA
TpebyeT JeTalbHBIX HccleloBaHUM. BajxHoe 3Ha-
YeHHE IPH 9TOM OTBOAHTCA UCCJIEIOBAHHIO CTAbHIh-
HOCTH OOMEHHOKH EMKOCTH COPGEHTOB, YTO ObLIO U3Y-
4eHO HaMmH B pabore [2].

HemaJioBa:KHBIM ABJISAETCA MCCIEOBAHUE XUMU-
YECKOM CTOMKOCTH COPGEHTOB B MPOIIECCE UX DKCII-
JlyaTalmH,

Takum obpasom, HapALy ¢ OTMEYEHHBIMH BbILIE
MNPpaKTU4ECKUMH 061acTAMHU IIPUMEHEHHUSA, HCCIIe-
NOBaHWE CHHTE3HWPOBAHHBIX HaMH MATEpPHAaJIOB B
KaJecTBe COpOGEHTOB MOMKET [IPEJCTABIATD U HAYY-
HBIH HHTEpEC.

B nanHoM paGoTe Hccelie/[oBaHbl IEHOKepaMUyec-
KHe MaTepHallbl, CHHTE3HPOBaHHbIE Ha OCHOBE Ka-

JrHa (obpasell 1) 1 0TX0J10B raJIbBAHH9E€CKOrO ITPO-
n3BojicTBa (06pasipl 2 1 3). OHH COZIEPIKAT B CBOEM
coctaBe ot 0.6 10 0.8 % mace. meau (1), oT9 10 19%
Macc. ocdaT-uoHOB U UOHHI skene3a (II) U xkenesa
(IIl) cymmapHoOe coziepsaHre KOTOPLIX B obpasiax
1-3 cooTBeTcTBEHHO cocTasiser 3.9, 8.6 u 8.3 %
macce. Bojsiee noapobHas uHdopManusg o crocobe
CHHTE3a M1 cocTaBe Mcelle/[yeMbIX 06pasIloB coiep-
mUTCA B 1Iy6nkanuax | 1-3).

Llesibro HacTosIEeH paboThl ABUIIOCH HCC/IEA0BA-
HHE XMMHYECKOH cToHKocTH o6paanos CIIK 1o ot-
HOIIIEHHIO K KOHIIEHTPUPOBAHHEBIM pacTBOpaM a3oT-
HOM KMCJIOTBI, aMMHaYHOH Boas! ¥ 0,1 M BogHOMY
pactBopy JS/ITA. BeibpaHuble I UccileoBaHUA
mUIKkUE paspl MOryT 6bITh HCIIO/IL30BAHLI KaK B Ka-
YECTBeE NO/IBUKHBIX (has B riporiecce Xxpomartorpadu-
YE€CKOro pas/je/IeHus], TaKk U PEreHepPHUPYIOIIUX pa-
CTBOPOB B [IPOLIECCE SKCILIyaTallMH cCOpOeHTOB.

B kayecTBe MeTOK 651711 BEIGPaHBI HOHLI 3Kee3a
Pa3HBIX CTEIIEHEH OKMUCJIEHHA, HOHBI Meau U doc-
dar-uoHsbl. Jlpyrue BHAbLI HOHOB, BBEJECHHbIE CO
HIJIaMaMH raJibBAHUY€CKOr0 IIPOM3BO/ICTBA B COCTAB
06pasiioB 2 u 3, coiepykaHue KOTOPHIX HAMKE BLIOPaH-
HBIX B KA4€CTBE METOK, HAMU HE paCCMATPUBAJIMCE.

JKCHEepHMEHTAILHAS YACTh
Il onpefeneHusa coAepKaHUsa KaTHOHOB Ke-
JIesa, nepelle/inX B uceilelyeMble BOIHBIE PaCTBO-

322

pbI, HCIIOJIb30BaHa cyJ1bdocalHLMIOBAA KUC/IOTA.,
K ncenepyemomy pactsopy no6asiasior 5 mu 10%
pacTBopa CyJb(oCaTHMIUMIOBON KHCIIOTHI, ITepeme-
LIHBAIoT, a 3aTeM AobasasoT 5 mn 10% pacrBopa
aMMHAaYyHOM BOJBI M JOBOJAT A0 METKH AUCTHILIN-
poBaHHOM BoJI0H B Konbe Ha 25 mi1. @oToMeTpUpy-
10T Ha ciekTpodoToMeTpe CP-46 NpH JIUHE BOIHbI
416 HM OTHOCHTENIEHO pacTBOpa cpaBHeHHA. Mo-
JISIpHBIA K03(h(DHUIUEHT CBETOMNOIJIOLIEHUA IIPH 3TOM
JUTMHE BOJIHBI cocTaBidger 6000 a-monp!'-em™ [4].
3HaYHTe/lbHaA YCTOHYHUBOCTE CYbdoCcaTuIniIaT-
HBIX KOMILIEKCOB #enesa (II) u (III) nossonseT npu-
MEHHUTh MCIIOJIb3yeMBIH MeTo[ [AJA Onpeje/IeHHs
o6enx popM HOHOB KeJle3a B IPUCYTCTBUH docdat-
HMOHOB, HAJIMYHE KOTOPLIX B KOHTAKTHPYIOLIHNX pa-
CTBOpax /IoKka3aHo paHee [3].

s onpenenenus dochar-MOHOB HOTOMETPH-
YEeCKUM METO/IOM HCII0JIb30BaHa peaKIlUs UX B3an-
MOJIEHCTBUA € BaHA/IaTOM X MOIUGAaTOM aMMOHHUA
¢ obpasoBaHMeM BaHaaTo-MoubaaTodochopHO
kucyoTel H PV, Mo O, . cuiibHO noriomarpuieii B
BUAMMOMN o61acTH cniekTpa. [ 3Toro roToBaTt 2
pacrBopa:

1 - 2,51 BaHa/laTa aMMOHHSA pacTBOpPsIOT B 500
M1 c/1aGOKHUIIAIIENR BOADL; ITOCIIE OXJIAMKAEHUA K pa-
cTBOpY A06aBiaoT 20 MJI KOHIEHTPHPOBAHHOM
HNO, u pas6asnsiior g0 1000 mu;

2 - 100 r monubaaTa aMMOHMSA pPacTBOPSIOT B
500 mu Bozipl 11pH 50°C; pacTBOp OXJ1a3K/1AaI0T, OCTO-
POXHO cMeIIUBAIOT cO 100 MJI KOHLIEHTPUPOBAHHOMN
H,SO,. BHOBb ox1a361a50T ¥ pa3bapiisaioT 1o 1000 mur.

PaBHble 06'b€MB]I PaCTBOPOB 1 M 2 CMEIIHBAIOT
Mmemay co6oii. PeakTHB yCTOHYHMB B Te4eHHE He-
CKOJIbKHX MECALIEB.

K HelTpaibsHOMY BoHOMY pacTBOpY po6bl ITPH -
6asaaioT 10 mu 3,6 H (okosio 10%) pacTBop cepHOit
KHUCJIOTHI U ITPH NlepeMeLlIMBaHuM - 10 My peakTHBa
A onpejienenus gocedopa. PacTBop pasbaBiagioT
Bozo# 10 50 MuT ¥ yepe3 5 MHHYT U3MEPSIOT OITH-
YECKYIO IIOTHOCTD IIpU 405 HM OTHOCHTEIBHO pa-
CTBOpa cpaBHEHUsA. MeTo/ [I03BO/AET ONPENEIATh
0,2-9 mMkr/mi ¢ocdopa B KMCIIOM Cpelie ¢ OTHOCH-
TeJIbHOM IorpetrHocThIo 10 0,5 % [5].

CTpykTypa CHHTE3MPOBaHHBLIX HAMH 06pasIioB
CIIK, nogo6Ha Lleo1uTaM rpyTiibl KapKacHbIX aTio-
MOCHJIHKATOB. BECKOHEUHEBII KapKac 3THX allOMO-
CHJIMKAQTOB 00pasyeTcs [Ipy COYIEHEHUH Yepes 06-
M€ BEPIIMHBI TeTpasipoB AlO, u SiO, OnHu crioco6-
HBI H30MOP(HO 3aMelaThcA B KapKace TeTpas/pa-
mu PO, [6]. B pabore [7] nokasaHa BO3SMO¥HOCTb
3aMellIeHUA JKEIE30M AIIOMHUHUA B KapKace.

Taknm o6pasom, o6pasel] 1 npeacrabisieT cob6oi
B OCHOBHOM aJIIOMO-KpPEMHHH-(ochaTHYIO CTPYKTY-
Py ¢ BRIIIOYeHHEeM B Hee ¢ocaToB senesa (1) 1 ixe-
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nesa (I1I) . B o6pa3nax 2 u 3 3a cueT AobaBlIeHUA
UIJ1aMOB raJIbBAaHHYECKOIO [IPOM3BOJICTBa B CTPYK-
TypY BXOAHT GoJlbIllee KoMn4ecTBO hochaTos xene-
3a pasHbIX cTeneHel okucieHus. B obpaaen 3, B OT-
nuyKe oT obpasiia 2, BBeICHO JIONOMHUTEIbHO 3%
MelKoaucnepcHoro yrisa mapku CKT.

Tak Kak MOHBI JKeJle3a PasHBIX CTEIEHEH OKHC-
JIEHHA BEpOSITHEE BCETO ABJIAIOTCH OCHOBOM MaTpH -
HoH cTpykTyph! CI1K, uHTEpEC npe/icTaB/lAeT ucciie-
HOBaHHeE CTOMKOCTH 3TUX KEpaMHYECKMX MaTepua-
JIOB I10 OTHOIIEHHUIO K 3IHHAKUM Cpe/laM.

B kadecTBe HHJIKUX cpe/l BhIOpaHbl KOHIIEHTPH-
POBaHHBIH pacTBOP a30THOM KKcJI0TEI M 0,1 M Boj-
HbIi pacTBop I/ITA. [1epBbiii U3 areHTOB ITO3BOJIAET
cliesIaTh BBIBO) 0 XUMH4yecko# cToiKocTH CITH B 9K-
CTPEeMaJIbHO JKECTKUX YC/IOBUAX X SKCILIyaTallHy.
Bropoti e Bei6pad B Ka4e€CTBE XOPOLIErO KOMILIEK-
coobpa3oBaTe)isd, Kak JyIl HOHOB MEH, TaK U A
moHoB xesiesa (1), a ocobenHo xenesa (I11), cnocob-
HOI'0 U3BJIEKATh Ha3BaHHKIE BHIIIIE HOHbI U3 CTPYK-
TYPhI TBEPALIX MaTEPHAJIOB.

B Tabs. 1 npeacraBieHbl KOHCTAHThI KOMIUIEK-
coobpa3oBaHUfA MHTEPECYWIIMX HAC HOHOB C
STA[8].

Tabnuua 1
KoHcTaHTbl komnnekcoobpasosanus (Ig K)
HeKkoTopbix MoHoB ¢ 3[TA [8]

WoH Me L MeHL
Cu(ln - 188 21,8
Fe(Il) 14,3 17,2
Fe (Il 251 26,0

PacTBOp a30THOM KMCJIOTHI BbIGpaH TaK#Ke Y C TOU
LEJIbIO, YTO MOKET OKHUC/IATH HOHBI skeneaa (I1), mpu-
BOJSI K HApYILIEHHIO CTPYKTYPhI KepaMHY€CKOro Ma-
TepHasia ¥ K CHUKEHHUIO Ero XMMHUYECKOW CTOMKOC-
TH.

MeTo/10M TOHKOC/I0MHOH XpoMmaTorpaduu (TCX)
[3] ycraHoBneHo. yTo npu koHTakTe 0,5 I uccieno-
BaHHBIX 06pa31oB ¢ 4 Mua 0,1 M BOJIHLIM pacTBOPOM
9JITA B TeyeHue 7 CYTOK ITpH TeMriepaTtype (20+£2) C
B pacTBOP NEPEXOAAT Kak HOHBI xkesesa (II), Tak u
xesesa (I11). OxcriepMeHTATBHO ITOATBEPIKIEHO, YTO
3a 5TO BpeMs B CHCTEME TBEP/O€ BELLIECTBO KOHTaK-
TUPYIOILIHIA pacTBOp YCTaHAaB/IMBAaETCs paBHOBECHE.

[TpuMeHeHHbIE HAMHU B paboTe BhIIIE H3JI0MEH-
Hble PoTOMETPHUYECKHE CI1IOCOObI OIPEE/IEHHA CO-
[ep:KaHuA KaTHOHOB jKeJle3a pasHbIX CTENEHeH
okHuciIeHus U docdaT-HOHOB NO3BOJIWIHA [IPOBECTH
onpejeneHNe ITHX HOHOB NPH CPABHUTEJIBHO HU3-
KOM YPOBHE MX KOHLIEHTPAallHH B HCCJIEYyEMBIX pa-
cTBOpax. MeTooM abconoTHOH rpalyH POBKY MOy~
YeHbl 3aBUCHUMOCTH KOHILIEHTPaIlMH 3THX HOHOB B
pacTBOpax oT BpEMEHH KOHTaKTa, YBEJIUYHB €I'0 /10

15 cyTok aiis ¢ocdaT-noHOB H 10 30 CyTOK /11 HOHOB
weesa. Kamaoe skcriepUMeHTalbHOE 3HaYeHHE
[IOJIy4EeHO IIyTeM YCpeIHEH U I10 TPEM 3KCIIEPUMEH -
Tam ¥ ctaThcTH4Yecku o6paboraHo. Buj saBHCHMO-
CTH KOHIEHTPAIMH aHAJIU3UPYEMbBIX HOHOB OT Bpe-
MEHH KOHTAKTa C MCC/Ie/[lyeMBIMH PACTBOPAMH I10-
jo6eH n3obpaxeHHOMY Ha PUCYHEKE.

Macca
Mean, MKr ;
17 1
301 ! T J T :
I I
1 - 1 T
20 1 % % % 1
10

4 ', - +
10 20 30 t, yac
Puc. 3asucumocTe macckl MeAwW, nepellejlueil B pacTeop
KOHuEHprpOBaHHDF'I aMMuayHoM BOALI, OT BPEMEHW KOHTaKTa C

obpasuyamu neHokepamuyeckux matepuanos: 1-1un 1" 2-2n
2*3-3u3

W3 KHHETHYECKHX 3aBUCHMOCTEH [10 BEIUYUHE
PaBHOBECHOH KOHLIEHTPAIlMH U COJIEPHAHHIO KOHT-
POJTHpPYEMBIX HOHOB B aHa/lIM3UpyeMBIX obpasuax
[IeHOKepaMHUYEeCKHX MaTepHasoB Oblj1a paccyuTa-
Ha J10J1fl U3BJIedyeHus xeneaa (11 ulll), nepernemumnx
u3 obpasuos CITIK B 4 M1 0.1 M BogHOro pacteopa
DJITA, koHueHTpUpoBaHHOM HNO , 1 Bo/ibl. Pe3yJib-
TaThl NPeJCTABIEHEI B Tabl. 2.

Tabnuua 2
[ona usenevenus X (% mac.) xeneaa (I1) v (11l) na
o6pa3uoe 1-3 KOHTaKTUPYIOLWMMKU CpeAaMi: B cny4ae
3ATA - X-10°, KOHUEHTPUPOBAHHOA 230THOM KMCMoThI - X1,

Boabl - X-10°
O6pazed| 0,1M 3OTA |KoHueHTpuposaHHasi| Boaa
a30THas KucnoTa
1 1,46 +£0,03 0,94 + 0,03 22+04
1* 1,40+ 0,03 1,10+ 0,03 16+04
2 361+0,05 1,18 £ 0,07 6,3+0,2
2" 4,07 +0,08 1,27 +0,10 74+£03
3 3,26+0,15 1,07 £ 0,02 59+02
3 3,01+£0,06 0,99+ 0,01 52104

Mpumeuanmne: 1 u 1%, 2 n 2*, 3 n 3* - obpasusl CIK, cuHTesnpo-
BaHHbIE NO OAHOA W TOW We TEXHONOIUW C FOAMYHBIM WHTEPBANOM.

[Mopob6HbBIE HCcliegoBaHUA GbI/IN ITPOBEAEHBI
HaMH Takke Ha obpasuax 1*-3*, cnycTd Tof CHUH-
T€3UPOBAHHBIX 10 OJIHOH M TOM € TEXHOJIOIHH.
YoBaeTBOpUTEbHAA CXOJHMOCTb 3KCIIEPUMEH -
TaJIbHBIX Pe3y/IbTaTOB MOKET CBH/IETE/ILCTBOBATE O
TOM, YTO IIPOLIECC CHHTE3a IeHOKEpaMHYeCKUX Ma-
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TEPHAJIOB [IPOTEKAET B TEPMOMHAMHYECKH PABHO-
BECHBIX YCJIOBHAX.

Tabn. 2 nmokasbIiBacT, 4YTO KOHIIEHTPHPOBaHHAsA
asoTHas KMciloTa siBjigeTcA 6ojlee arpecCHBHBIM
areHToM, paspylualollliM CTPYKTYPY KepaMHYeCKUX
MaTepHaJIoB, IT0 CPaBHEHMIO C BOJHLIM pacTBOPOM
CHJIBHOIo HOWJ’IEHCOOﬁpaSOBaTEJIH.

[IppumeHeHHas HaMHU METOJHUKA OIpe/eIeHUs
copepxanusa ¢pocdaT-uOHOB [103BOJINIA 10 KHHETH-
YECKUM 3aBHCHMOCTAM YCTAHOBUTE JIOJIO IIEPEX0-
Jla X B KOHTaKTHPYIOIIME PAaCTBOPLI a30THOH KHC-
notel (koHL,), 0.1 M BoaubIH pacTBop D/TA 1 Boay.
IJKCNEPUMEHTANILHbBIE PE3YILTAaThI IPe/ICTABJIEHbI B
Tabi. 3.

Tabnuua 3
Oons docat-voHoe X (% mac.), nepeluealmx n3
06pasuoB 1-3 B KOHTAKTUPYIOLLWE Cpeabl: B cnydae
QOTA - X-10% KOHUEHTPUPOBaHHOW 230THOW
KucnoTel - X-107?, pacTBopa rugpokcuaa HaTpus - X-1

ObBpazey| KoHueHtpupo | 0,1MBogHblin | 0,1M BogHbIiA
BaHHana30THasA| pacTeop mapo- | pacreop IATA
KicnoTa Kcwaa HaTtpus™
1 6,46 £ 0,02 19+£3 6,58 +0,01
2 4,20+0,05 173 425+0,05
3 332+002 | 87+24 3,81+0,01 |
Mpumeyanue: * - faHHbIE NOMYYEHb! NOTEHUMOMETPUYECKUM

TUTpoBaHuem [2].

Ma Tabn. 3 ciempyer. uyro kak 0.1 M BojHbIM pa-
crBop J/ITA. Tak U KOHIIEHTPUPOBAHHAA a30THAasA
Kuciiora ciiabo, M IPUMEPHO OIMHAKOBO, U3BJIEKA-
10T pochaT-noHbI U3 06PA3LIOB TEHOKEPAMUYECKHX
marepuasioB. CpaBHEHHE pe3y/IbTaTOB, I1PE/ICTaB-
JIEHHBIX B TabJl. 2 u 3, 1oka3bIBaeT, YTO a3oTHasd
KHCJIOTA, ABJIAACH OKHMCIHTE/IEM HOHOB xenesa (I1),
paapyuraeT CTpyKTYPY KepaMHUYECKOro MaTepHala.
1o criocobeTByeT BoJee IETKOMY U3BIEYEHUIO Ka-
THOHOB 1KeJle3a.

BBejieHHbIE B CTPYKTYPY CHHTE3HPOBaHHBIX Ma-
TEpHAJIOB MOHBI MeH (1) To3BoIAIOT CPaBHUTS ITPO-
LHECC U3BJICYEHHUA 3TUX HOHOB HKOHTaKTHDPYIOIIHMMH
pacTBOpaMM ¢ HOHaMH skelie3a. CofiepKaHue Meju
(II) BEI6paHO ¢ TAKUM pacyeToM, 9TO6bI OHO GBINIO
MEHBLIHUM, 110 OTHOIIEHHIO, KaKk (hocdaTHbIM rpyr-
raM, Tak H K MOHaM skesiesda, obecriedrnBasn TeM ca-
MBIM IIDH CHHTe3e §oJiee [MOJIHOe UX B3aUMOJEk-
CTBHE.

,[[JIH H3Y4YECHHMA [TpolIeEcca H3BJIeYeHHA KAaTHOHOB
MEJM U3 UCCIeNyeMbIX 06pasIioB ITICHOKEpAMHAYeC-
KHX MaTepHAaJIOB HH/KHMH CPEaMH HCII0/IL30Ba-
TH TTPOTOYHO-UHIKEKIIMOHHBIA METOJI aHAJIH3A.

HonuuyecTBeHHblEe U3MEPEHUSA TIPOBOJIMIIM C HC-
[OJIb30BAHHEM CHCTEMEBI BBOJIA U ITOJAYH ITOJBH K-
HOM (pasbl skUIKOCTHOrO Xpomarorpada «1|et-306»
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CO CHEKTPO(OTOMETPHYECKUM AeTEKTHPOBAaHUEM
criekrpodoroMmeTpoM CD-00.

Yepes cucTeMy IpOKaYUBaJIM TOABUKHYIO (haay:
KOHIIEHTPHUPOBaHHBLIH PacTBOP aMMHAYHOM BO/IbI
unn 0. 1M BojHBIH pacTBop I/ITA. B netimo, coeu-
HAIOLLYI0 BBOJ NPOGKI C IETEKTOPOM, BBOJIUIIH pas-
Hble 06beMbl 0.01 M pacTBopa cyibgaTa Meau.

Ha camormuciie nojydaiy BBIXOJHYIO KPUBYIO B
BHle XpoMaTorpaduyecKoro nNUKa Mpu JJIMHE BOJI-
Hb! 540 HM /118 aMMHa4YHoM Boasl ¥ 600 HM st 0. 1
M SATA. CTpoH/IH 3aBUCUMOCTD BBICOTHI ITUKA (MM)
OT Macchl BBOAUMOH NMpo6kI (MKr). ['paduyeckast 3a-
BHCHMOCTD OITHChIBA€TCA YPaBHEHHEM Y = a- X, e
Y - BBICOTA [TMKa, MM; X- Macca MelI1, MKr ; a=0.34
1 0.04 g ammuavsod Boael M 0.31 £0.03 giss DITA

[TpaBUIBLHOCTE METOAUKU ITPOBEPEHa METOA0M
«BBEJIEHO-OIIPEAE/IEHO» M JOKa3aHO OTCYTCTBHE CH-
CTEMATHYECKUX ITOTPEMIHOCTEH C OTHOCUTENbHOM
MOrpelIHOCThIO HE NpeBLILIAOLIEH 9%,

[TpeyioseHHBIM METOAOM UCCIIEIOBAHA KUHETH-
Ka Iepexojia HOHOB MeJIH U3 CTPYKTYPhI TBEP/LIX
KepaMHYeCKHX MaTepHAaJIOB B KOHLIEH TPUPOBaHHbIE
pacTBOpLI a30THOM KUCIOTH H aMMHUAYHOHU BO/IbI B
B 0.1 M BojHbI# pacteop S[ITA. [Ina atoro 0.5 uc-
ciie/lyeMblx 06pasioB 1-3 sajivBanyd 4 MJI KOHTaK-
THPYIOIIEH KHIKOCTH U Yepes olpe/ieIEHHBIH Tpo-
MEIKYTOK BpEMEHH (PUKCHPOBAJIM KOJIMYECTBO MEJIH,
reperue/iel s copbeHTa B pactBop. O6'beM UHIKEK-
THpyeMol rpo6el cocTaBaAan 100 miul.

KuHeTrnyeckue 3aBUCHMOCTH Macchl MeH, Tie-
pellie/el B pacTBOP U3 UcciIelyeMbIX 06pasiioB B
KOHLIEHTPHPOBAaHHBIA pacTBOp aMMHa4YHOH BO/JIBI,
rpeicTaB/IeH Ha pUCyHKe. Bo Bcex akcnepuMeHTax
MPOBOJIMJIOCH I1O TPH Napaule/IbHBIX U3MEPEHUS.
9TO ITO3BOJIMJIO ¢ BEPOATHOCTHIO 0.95 MoIy4YuTh pe-
3yAbTATHI C IOBEPHUTE/ILHBIMUA HHTepBanamu. [1o t-
KpuTepHIo CTBIOJIEHTA YCTaHOBJIEHO CYILIECTBEHHOE
pasiHYue MEeXIY CPefHUMH 3HaYEeHHAMH B KHUHE-
THYECKHX 3aBUCHMOCTAX /11 BCEX UCCEOBaHHbBIX
obpaauos CI1K.

AHaJIOrHYHBIE 3aBUCHMOCTH [OJIYYeHbI [IPH MHT -
pauyu Meau u3 o6pasnoB B 0.1 M Bo/iHBIH pacTBOp
O/ITA ¥ B KOHIIEHTPHUPOBaHHYIO a30THYIO KHCJIOTY.
[locsiegHUH pacTBOP UHMKEKTHPOBAJIH I10C/IE HEHT-
pau3sari H36bITKOM KOHIIEH TPHPOBAHHOM aMMK-
a4yHOH BO/IbI.

PHCYHOK ITOKa3bIBaeT, YTO B NIPOLiecce HaBIeye-
HUS Me/IM U3 06pasLioB CO BpeMEHEM yCTaHaB/IMBa-
eTCA paBHOBECHE. JTO [103BOJIAET OIpPe/IeIATh CKO-
POCTB Ilepexo/ia MeJIH U3 HcclleyeMbIX o6pasiioB B
KOHTAaKTUPYIOI{HE CPEbl, HAHTH PAaBHOBECHBIE
KOHLEHTPAIIMH H, B KOHEYHOM CYETE, [10 U3BECTHO-
My cojiepskanuio Meau (1) B uccnegyembrx oGpasiiax
CITK oLieHU TS /10110 U3BJIEYEHNUA M KOHLEHTPH-
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POBaHHBIMHM PaCTBOPaMHU aMMHMAYHOM BO/IbI M A30T-
Ho# kucsioTs! 1 0,1 M BojiHEIM pacTtBopoM J/(TA.
PeaynbTaThl IPOBEAECHHbBIX 9KCIIEPHMEHTOB IMpe-
ctapiieHsl B Tabi1. 4. CpaBHEeHHE [JaHHBIX, [IPECTaB-
JMeHHbIX B Ta61. 3 ¥ 4 NokaskIBaeT, YTo o6pasiipl 2 1
3 neHokepaMH4EeCKUX MaTepHalloB IOCTaBJIAIOT B
KOHTaKTUPYIOIIXE PACTBOPLI Me/iH GoJbIlle, 4eM 06-
pazen 1. BiiM3kue 3Ha4YeHUA BEJIMYHMH PABHOBECHOMN
KOHIIEHTpALMK ME/H, NIepellIe/ilieii B pacTBOp aM-
Mua4YHo# Boabl U B 0.1 M BonHbIM pacTBOp I/ITA,
POBOPAT O TOM, YTO 9TUMH, Pa3HbIMH I10 CHJIE, KOMII-
snexcoo6pasoBaTe/IIMH BbIMBIBAIOTCH IIPUMEPHO
OMHAKOBBIE I0JH MEIH U3 UcclielyeMbIX 06pasIioB.
[lo-BuMoMy, N3 06pa31oB BbIMbIBAETCA JIMIIE Cl1a-
6o cBA3aHHAdA CO CTPYKTYpoi copbeHTa Me/ib.
Tabnuua 4
[ona meaun naenedeHHon u3 obpasLoB nNeHokepamMuyec-
KUX Mmarepuanos 1-3 KOHUEHTPUPOBaHHBIMW pacTBOpamu

a30THOW KMCNOTLI, amMmuayHoi soas! u 0,1 M BogHbIM
pacteopom 3TA, % mac

KoHTakTupyrwas O6pasey
cpeaa 1 2 3

KoHueHTpupoBaHHblin| 21 + 3 414 38+5
pacTBop aMMWUaYHon
BOAbI
OOTA (0,1 M) 18+2 47+5 35+6
KoHUeHTpUpoBaHHbii | 26 + 3 54 +4 515
pacTBOp a30THO
KUCNoTEI .
0,1Mpacteoprugpo | 19+ 3 17+3 | 871224
Kcuaa HaTtpus™

MpumeyaHne: * - AaHHLIE NO CTENeHN MIBnedeHns cocgar-
woHoB 0,1 M BoAHbIM pacTeopoOM rMApPOKCUAa HaTPUA Nony4YeHbl
NOTEHUMOMETPUYECKMM TUTpOBaHUeM [2].

HeaHayuTeNlbHbIE pa3iIMuUUA B CTEIIEHH U3BJIE-
4YeHHsA MeJH U3 06pasIloB KOHIIEHTPUPOBaHHLIMH
pacTBOpaMH a30THOM KHUCJIOTHI, aMMHAaYHOH BOJIbI
u 0.1 M BoanbsIM pacTBopoM IJ/ITA, CBUIETENLCTBY-
10T O TOM, YTO HOHbI ME/TH MEHEE ITPOYHO CBA3aHKI CO
CTPYKTYPOH HCCieJOBaHHBIX HaMH cop6eHTOoB, 110
CpPaBHEHHIO C HOHAMH Kese3a.

CpaBHHBas pe3yJabTaThbl IIpeJ/icTaBJIeHHbIE B
Tabn. 3 ¥ 4, MOKHO 3aKJIIOYUTDL, YTO [IPOLIECCHI H3-
BJIEYEHUSA KATHOHOB ME/IU U 3Kejie3a OMHUMH H TEMH
#e KOHTaKTUPYIOLLHMMHU pacTBOpPaMH CYIIIECTBEHHO
paanuyaloTcs.

Ta6u1. 4 nnokasbiBaeT, 4To Mepb (II) nrerko ussie-
KaeTCA U3 KEpaMHUYe€CKHUX MaTepHaJloB KOHIEHTPH-

pOBaHHBIMHM pacTBOPAaMH aMMHa4YHOM BOJIbI, a30T-
HOH KucjoTsl, ¥ 0.1 M BogHEIM pacTtBopoMm 3/(TA.
Jlo717 M3BJIEYEHMS 9TOr0 HOHA CTAHOBUTCSA COH3Me-
PUMOii ¢ TAKOBOM /I/1A M3BJIeYeHUs GochaT-uoHOB
0.1 M BOJIHBIM pacTBOPOM I'HIPOKCH/Ia HATPUA.

Hexonsa U3 npeacTasjieHUH o CIIMTON NIpocTpaH-
cTtBeHHOH cTpykType CIIK, rae cimvBaroum areH-
TOM JUIs1 BeeX TpeX obpasiioB 6u11u docdaT-HOHBL,
nocrabiseMblie oMU GocOpPHOM KUCIOThI, MO -
HO c/IeJIaTh BBIBOJI, YTO UOHEI sKeJI€3a BXOJAT B A4e-
HUCThIN kapkac copbeHToB. MOHBI e MeH, BEPOAT-
HEe BCEro, pacrojarasich B MeKapKacHOM Npo-
CTPaHCTBE, MEHee ITPOYHO CBA3aHbI CO CTPYKTYPOM
obpasioB.

BhIsiBJIeHHASA 3aKOHOMEPHOCTE 6blj1a IOATBEPIK -
feHa HaMH B [9] gisa kaJMHH- HUpkoHuH-(ocdaT-
HBIX ob6pas1uoB obmeH dopMy bl
Me(lI), ;Me(IV),(PO,),. PenTreHorpagu4ecKMM METO-
OOM JI0Ka3aHO, YTO HOHBI JBYXBaJIEHTHBIX 3JIEMEH-
TOB AEHCTBHUTEIBHO PaCIIOIOKEeHbl BHYTPH A4€HC-
Toro kapkaca, obpasoBaHHoro HoHamu Me(IV) u doc-
¢daT-HoHaMH.

Bemoasl

1. [lokas3aHo, YTO CHHTETHYECKHE TBEpAbIE 00-
pasiibl IEHOKEPAMHYECKHX MaTEPHAJIOB [I0CTaBA-
0T B KOHIIEHTPUPOBaHHBIN pacTBOP a30THOM KMC-
JIoTBL, B oTiiHyKe oT 0.1 M BogHoro pactBopa 3/ITA,
HOHBI keJle3a pa3HbIX cTereHelH okrc1eHUd B 60I1b-
LIMX KOTMYeCTBax 10 CpPAaBHEHHUIO ¢ aHHOHaMH ¢oc-
(hbopHOH KUCNOTEI.

2. JlokasaHo, YTO HOHBI MEIH U3BJIEKalOTCH KOH-
TAKTUPYIOILIMMH BOJHBIMH cpefaMid B GOJIbLIMX
KOJIMYeCcTBax 10 CpaBHEHHUIO C HOHAMHM JKeje3a. 9To
MO3BOJAET NPEIIONOKHUTL, YTO HOHBEI MEJH Clla-
Bee cBA3aHbl CO CTPYKTYPOH KepaMHUYeCKHUX Ma-
TEPHUAJIOB.

3. Biiuakue 110 BeJIMYHUHE A0H U3BJICYEHHUA MeTHA
(II) KOHIEHTPUPOBAHHEIMU pacTBOpPaMH a30THOH
KHCJIOTHI, aMMHa4dHoH Bojb! 1 0.1 M BOIHBEIM pa-
ctBopoM J/ITA noaTsepaaaeTr cnabyio UX CBA3b
HOHOB CO CTPYKTYpOH kepaMHYeCKUX MaTepHAaJIOB.

4. Tlo none uaBneyenus Mmeau (II) MoskHO 3aKITIO-
YUTh, YTO 106ABKH [117IaMOB raJlbBAaHUYECKOI'o IIPOX3-
BOZICTBA IIPUBOJAT K HEKOTOPOMY CHHIKEHHIO XMMHM -
4yeckol cTolkocTH 06pastoB 2 U 3 110 CPaBHEHHIO C
obpastioM 1. BBeneHue #ee B CTPYKTYpPY obpasiia 3 meJi-
romucItepcHoro yrig mapku CKT crioco6eTByeT HEKO-
TOPOMY BO3PacTaHHIO €I'0 XMMUYECKON CTOHKOCTH.
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EXTRACTION OF COPPER (l1), IRON IONS AND PHOSPHATE-IONS FROM
FOAM-CERAMIC MATERIALS BY CONTACTING MEDIUMS
A.A.Lukutsov, U.A.Alexandrov, A.A.Stepanova, A.V.Malyshev, I.I.Didenkulova, E.|. Tsyganova

The behavior of the synthesized compounds of foam-ceramic materials have been studied at contact
to the concentrated solutions of ammoniac water, nitric acid and also 0.1 M EDTA aqueous solution. The
degree of extraction of iron cations and phosphate-ions by these solutions have been determined
photometrically. It was shown, that synthetic solid samples of foam-ceramic materials delivered insignificant
amount of iron ions of different oxidation degrees, and iron ions are delivered in larger amounts than

phosphate-ions.

Kinetics of copper (ll) ions transition from the compounds to the liquid contacting media have been
investigated by the flow injection method. The degree of extraction of these ions have been determined.
It was shown, that iron ions are more strongly connected with the structure of the investigated samples

in comparison with copper ions.

Keywords: iron and copper ions, phosphate-ions, contacting solutions, foam-ceramic materials, chemical

stability.
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