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0l «Hay4Ho-TexHn4eckuii ueHTp» HASK «9HeproaTtom»

2CeBacTonosibckoe oTAe/IeHNE Hay4HO-TEXHUYECKOM
nogaepxkun O HTL I'TT HASK «3Heproarom»

CHUMXeHne akTUBHOCTU
BOOHbIX PaCTBOPOB
2Sr n ¥’Cs ¢ nomMoLLbtO
HaHOMaTepunanos

MpeacTtaprieHbl pe3ynbTaTbl IKCEPUMEHTaIbHOIo NCC/ie0Ba-
HUS HAHOMAaTepPnasioB, NoJly4EHHbIX U3 ONMPeaesIeHHOro MECTOPOX-
JI€HUS KPBIMCKUX FOPHBIX OPOA, MO BbISIBIEHWNIO MX COPOLIMOHHbIX
CBOWCTB py OYNCTKE BOAHbLIX pacTBopoB '*’Cs n °Sr. Pe3ynbTartsl
9KCepUMEHTAa M0JIOXUTEIbHO XapakTepU3yioT PacCMaTpPUBaeMblii
HaHoOCopOeHT. [lonydeHbl pasinyHble 3HavyeHusi KoagdouumeHTa
O4YUCTKUN aKTUBHbIX PACTBOPOB MPU HAJINYUN 1 OTCYTCTBUMN LIEHTPU-
QyrupoBaHus.

M. |. Bnacenko, B. A. lepnvra, I B. XKgaHoBa, B. 5. Kossios,
1. A. lNputnka

3SHUXXEHHS aKTUBHOCTI BOAHUX pPOo34mHiB °°Sr i '¥’Cs 3a gono-
MOrol0 HaHOMaTepianie

HaBepeHo pe3ynbtatyi eKcrnepuMeHTaslbHOro AOC/IAXEHHS
HaHomarepianiB, OTPUMAHUX 3 MEBHOro0 POAOBULLA KPUMCbKUX
ripcbkux nopiz, LLoA0 BUSIBJIEHHS ix COPOUiViHMX BAacTUBOCTEN rnpu
OYULLIEHHI BOAHMX PO34UHIB ¥7Cs i °°Sr. Pe3ynbtatvl eKCriepuMeHTy
MO3UTUBHO XapakTepu3yloTb AaHni HAHOCOPOeHT. OTPUMaHO Pi3Hi
3HaYeHHs KoedilieHTa O4YULLEHHS] aKTUBHUX PO34YUHIB 3@ HAsSIBHOCTI
Ta BifICYTHOCTI LEHTPU@YryBaHHS.
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ay4yHble MoJpa3neeHuss MHOTHMX CTpaH Mupa 3a-
HUMAIOTCSI BaXXHOM MpPoOJeMONl OUYMCTKU KUII-
KUX DPaIMOAKTHBHBIX OTXOJOB C Hayaja pas3Bu-
THUSI aTOMHOW BSHepreTMky. B mocieaHue rombl
coTpyaHukamMu MI'Y BbINOJIHEH psiag paboOT IO
copbunoHHoii crnoco6Hoctn CaCO,. DTOT COpOeHT mpena-
raeTcsl Mmojyyarb CTPYMHBIM TepeMellMBaHWEM BOIHBIX pac-
tBOopoB Ca(NO,), n Na,CO, ¢ uCrnoab30BaHUEM YJIbTPa3ByKa.
B pesynbrare npu temmneparype 20 °C o0pa3yroTcss HAaHOKPUC-
tannbl CaCO, pasmepoM 40170 HM, KOTOpbIE B JaJibHEHLIEM
COEIMHSIOTCS B arjoMeparbl cepruueckoil (popMbl pazMepoM
0,5+7 mxMm. IMogoOHbIe chepryeckre oOpa3oBaHUsI, Ha3blBac-
Mble BaTepUTaMU, HMMEIOT TMOPbI CO CPEIHUM pPa3MEpPOM 0
15 um. B [1] moka3aHa cuiabHasi COpOLIMOHHAS CIOCOOHOCTh
BaTepuTOB. HemocTaTok npeajiaraeMoro crnocoda OurMcTKY KU a-
KMX paanoakTUBHbIX 0TX0A0B (2KPO) — COXHBIN U 10pOro-
CTOALMIA criocob noayyeHus Hanomarepuasos CaCoO,.
3amadeil HACTOSIIUX HCCJIENOBAaHUI SIBISETCS IpeaBapu-
TeJbHasl olleHKa 3(hdeKTa YMEHbIIEHUsT aKTUBHOCTU BOMHBIX
TEXHOJIOTUUECKUX CPeJl TyTeM MPUMEHEHM ST B KaueCTBe COpOu-
pYIOILIETO MaTepraia HaHOCOpPOeHTa, MPOUISAIIEro MpeaBapu-
TEJbHYIO TOITOTOBKY M3MEJIbU€HHEM B YJIBTPa3ByKe C IOMOJI-
HUTETbHBIM a3PUPOBAHUEM.

CozgaHue U IpenBapuTeIbHbIe WCHBITAHUSI HAHOCOPOEH-
TOB JUISI CHUKEHMSI aKTUBHOCTU Ha OCHOBE KPBIMCKUX MUHE-
pajoB — akTyajJbHas mmpobyuema. IlpencraBieHHBIN AJ1s UCCe-
JIOBaHMsI HAHOCOPOEHT CHUKAeT aKTUBHOCTh TEXHOJIOTMUECKUX
pacTBOpPOB, comepxalux paguoHykauasl ’Cs , Sr u °Co.

DKOHOMUYECKM BBITOMHOM aJbTePHATUBON MOCKOBCKO-
My crnocoOy monydyenus copoenta CaCO, [1] MOXET CIyXUThb
crnoco6 nmonyuenust copbenta CaCO,, ABIAIOIErOCs OCHOBOI
KPBIMCKHMX (MHKEPMAaHCKMX) TOPHBLIX MOpod. XHUMUYECKUI
aHaiau3 oOpas3ua u3BecTHsKa IlepBoMalickoro yvacTka
MHKepMaHCKOTO MECTOPOXAECHUS BbBIMOJHEH YKPaWHCKUM
rocyaapCcTBEHHbIM Te0JIOropa3Bel0uHbIM WHCTUTYTOM
(Kpeimckoe otnenenue YITPU):

XumMuyecKmii . u
cocTas Si0, Fe,0, CaO CaCO, MgO Pb As HP

OCTaToK
Conepxanne, % 3,04 0,16 05 9511 048 <0,02<0,005 0,685

JIns yacTUYHOro TpeBpalleHUsl TMOopollKa TOPHOTO Mare-
puana B HaHO3AeMEHTEl CaCO, MOpPOLIOK 3aluBajCs BOAOM
1 00padaThIBaJICs KOHISCHCUPYIOIIMMUCS ITy3bIpbKaMU, MHULIM-
HPYEMBIMU YJIBTPa3BYKOBBIM AUCIEPraTopoM [2], Iociie 4ero
HCIIBITHIBAJICSI HA BBISIBJIEHUE €r0 COPOLIMOHHBIX CBOMCTB MpU
OYMCTKE BOAHBIX pacTBOpoB *’Sr u '7Cs.

B 1a6n. 1 mpencTaBiaeHbl pe3yabTaThl UCIBITAHUI IIPU Mac-
COBOM COOTHOILIEHUU copOeHTa U pacTBopa 1:75 (4 r copbeH-
Ta : 300 r pactBopa). s mpoBeAeHUsI 3KCIEPUMEHTOB B TPU
k01061 Hanuau 1mo 100 r UCXomHOro pacTBOpa C aKTUBHOCTBIO
1,36-10¢, 1,35-10° u 1,32-10° bk/11, cOOTBETCTBEHHO. B mepByro
K00y mobaBuiau 4 r copOeHTa U IepeMelllaj]yd Ha MarHuT-
Hoit memanke. Ilocne ueHTpudyrupoBaHus pacTBopa (Ipu
3700 06/mMuH) 0,2 MJ1 pacTBOpa TIOMECTHJIM Ha aJllOMUHUEBYIO
MOMJIOKKY CTaHAAPTHON T€OMETPUU, BBICYIIUIM U U3MEPUIU
aKTUBHOCTh CyXoro ocrarka Ha pamuomerpe KPK-1.

OcTaBuIMiics IIocie LEeHTpU@yrupoBaHusi copOeHT (4 r)
Jlajiee 3achllalii Bo BTOpyIo Koj0Oy. Ilociie mpoBeaeHus Tex ke
olepaluii, YTO U C COAEePKMMBIM IEPBOM KOJIObI, OCTaBIIMIi-
¢ mocje UeHTpU(YTrupoBaHUsI COpPOEHT 3achlilalii B TPEThIO
KOJIOy u T. I.
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CHMXeHMe aKTUBHOCTU BOAHBIX pacTBOpoB *°Sr u ¥’Cs ¢ 11 OMOLUbI0O HAHOMATEPUAJIOB

Tab6auya 1. Copbuus '’Cs U3 BOTHOTO pacTBOpa
C UCMOJIb30BaHUEM LEHTPUGDYTUPOBAHUS
MpY MacCOBOM COOTHOILIIEHUU copOeHTa u pactBopa 1:75

Ne 3kcnepumMeHTa
CaoiicTBa
1 2 3
AKTHUBHOCTb UCXOIHOTO 1.36-10° | 1,35-106 | 1,32-10¢
pactBopa, bk/a
OcraToyHast aKTUBHOCTb, 0.116-105 | 0,085-105 | 0,038- 106
bk/n
KoaddpuiueHnt ouncrku 11,7 15,8 347

Ta6auya 2. Copbuus '7Cs u3 BOIHOro pacTBopa
C UCIOJIb30BaHUEM LIEHTPU(GYTUPOBAHUS TIPU MAaCCOBOM
COOTHOLIEHUHU copbeHTa u pactBopa 1:125

Ne skcnepumeHTa
CaoiicTBa
1 2 3 4 5

AKTHUBHOCTH
HICXOHOTO 2,56-10°]2,53-106 | 2,53-10¢| 2,7-106 | 2,5-106
pacTBopa,
bk/n
OcTaroyHast
aKTUBHOCTb, 0,21-10¢| 0,16-10°¢ | 0,065-10° | 0,16-10° | 0,1-10°
bk/n
Kospuument | 55| 459 39 16,8 25
OYUCTKU

Crenyoiuii 3KCIepUMEHT TPOBEeIeH IPU MAaCCOBBIX CO-
OTHOLIEHUSIX COpOeHTa U paaumoakKTUBHOro pactBopa 1:125.
[1s aToro B msiTh K06 Hamxuau 1mo 100 r ucxomHoro pacTBopa
¢ aKTMBHOCTBIO 2,56:10°, 2,53-10°, 2,53-10¢, 2,710°, 2,510° bk /1,
COOTBETCTBEHHO (Ta0JI. 2).

Kaxk u B mpenbiayiieM 3KCIIEpMMEHTe, OfHA U Ta XXe Ha-
BecKa copbOeHTa (4 I) moouepenHO 3achlllagach B KOJIOKI IIOCIIe
LIEHTPUGhYTUPOBAHUST U U3BSATUS ITOTO COpOEHTA M3 TPEIbl-
IyIIeil Koa0bl. AKTUBHOCTb MCXOIHOI'O pacTBopa ObLIa IIOYTU
B JIBa pasa BbIllIe, YeM B MEPBOi CEpUM IKCIIEPUMEHTOB.

B pamkax nmpoBeneHHBIX 3KCIIEPUMEHTOB COPOEHT C yBEJIU-
YeHHUEM YacTOThl UCIOJIb30BaHUS YBEIUUYMBaeT KOG DUIIUEHT
OYUCTKH.

be3 ucnonb3oBaHus HeHTPUDYTUPOBAHMS MIPU pa3ieJeHUN
pacTBopa u copbeHTa KO3(hOUIMUEHThl OYUCTKY 3HAYUTEIHLHO
cHuxalorcs. B 1abn. 3 u 4 mpencTaBiieHbl pe3yabTaThl DKCIIe-
PUMEHTOB II0 OYMCTKE BOIHBIX pacTBOPOB '7Cs U BOZHBIX pac-
TBOPOB cMecU pamuoHyKauaoB '7Cs u *°Sr 6e3 ueHTpudyrupo-
BaHMs. TeXHOJIOTUS MPOBENCHUST SKCIIEPUMEHTOB OTJIMYAeTCS

Tabauya 4. Copouus cmecu '¥’Cs, ?°Sr u °Co
13 BOIHOrO pacTBopa 6e3 UCIIOIb30BaHMsl LEHTPUMPYTrMpOBaHUS

Ne sKkcnepuMeHTa

CaoiicTBa
1 2 3 4 5

AKTUBHOCTH
HKCXOIHOIO
pacTtBopa,
bx/n

0,54-10°{0,54-10¢| 0,54-10°| 0,54-10¢| 0,54-10¢

OcTaToyHast
aKTUBHOCTb,
bk/n

0,16-10° | 0,106-10° | 0,148-10° | 0,060-10¢ | 0,045-10¢

Koaddunment

3.4 5 3,6 9 12
OYUCTKU

Tabauya 5. CopObuust paiOHYKJIUIOB U3 BOIHBIX paCTBOPOB,
comepxaiux *Sr, ¢ UCIOJb30BaHUEM LIEHTPUPYTUPOBAHUS

TexHoornyecKne IUKJIbI
CaoiicTBa
1 2 3 4

Hcxonnas ak- 46000 6500 1400 740
TUBHOCTB, KBK/1
AKTUBHOCTb
nocje copOeHTa, 6500 1400 740 400
kbx/n
Ays, 50000
KBK/M 45 000

40 000

35000 \\

30000 \

25000 \

20 000 \

15 000 \

10 000 N

3
5008 ~ 1
Uex. 1 2 3 4

TEXHOMOMMYecKne LMKIbl (Mo NopsiaKy)

Puc. 1. Copbuust panoHyKIUI0B
W3 BOIHBIX PACTBOPOB, coaepxKaliux °Sr

OT MPEenbIAYIIMX TOJIbKO OTCYTCTBUEM LEHTPUDYTUPOBAHMSI.
MaccoBoe cooTHolleHre copbeHTa u pacTBopa — 1:175 (4 r cop-
o6eHTa 1 7 ko6 mo 100 M pactBopa, Tab. 3) u 1:125 (4 r copOeH-
Ta 1 5 ko6 mo 100 ma pactBopa, TadiI. 4).

Tabauya 3. Copbuus 7Cs u3 BOIHOro pacTBopa 0e3 MUCIOJIb30BaHUS LIEHTPU(DYTUPOBAHUS

Ne 3kcmepumMeHTa
CoiicTBa
1 2 3 4 5 6 7
AKTUBHOCTbH UCXOIHOTO pacTBopa, bx/n 375,6 362,2 439,7 439,7. 439,7 439,7 439,7
OcraTo4yHast aKTUBHOCTb, BK/1 109,6 74,4 61,06 84,73 64,56 96,06 91,23
Koadduiuent ouncrku 34 4,9 7,2 5,2 6,8 47 4,8
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H. U. Bracenko, B. A. I'epauea, I. B. XKoanosa, B. 4. Kosaos, U. A. Ilpumsika

M B oTOM ciiyyae Mbl MMeeM 3aHMKEHHBbIEe K03(hUIlIu-
E€HTBl OYMCTKU IO CPaBHEHUIO C JaHHBIMU, MPUBEACHHBIMU
B Tabm. 1 u 2.

B Ta6a. 5 maHBl pe3yabTaThl 3KCIIEPUMEHTA II0 OYMCTKE
BogHOro pactBopa *°Sr. TeXHOJOrMs OUMCTKU HECKOJIBKO MHas:
4 r copberTa u 100 M aKTMBHOrO pacTBopa *°Sr nepemelBa-
JIV, pasaensyii HeHTpUdYyTupoBaHUEM, U3MEPSJIM aKTUBHOCTh
pacTBopa, najee OIsITh pas3aeJieHHble COPOEHT U PAcTBOp Tie-
peMenivBaiu, 1 T. 1. Bcero mpoBeneHO 4eThIpe TaKUX TEXHO-
JIOTUYECKUX IIUKJIA.

Ha puc. 1 npencraBieHa IMHaAMUKa CHUXXEHUSI aKTUBHOC-
Tu. CyMMapHBI#i K03 GULIMEHT OUUCTKU cocTaBua 140.

B Hacrosmuii MOMEHT pa3pabaThIBalOTCsSI METOOUKM YIIpaB-
JIEHUsI TIpolieccaMy HaHOCOPOIIMM MPUMEHUTENBHO K pa3iny-
HBIM MOJEJBbHBIM PacTBOpaM.

BbiBOADI

IlpencraBiaeHHbIE B CTaTbe IIpeIBapUTESIbHbIE OSKCIIEPU-
MEHTHI 10 OYMCTKE BOIHBIX PACTBOPOB paaiMOHYKIUIOB '3’Cs
# °°Sr MONIOKKUTEIBLHO XapaKTepU3YIOT IpeaiaraeMblii COpOEHT,
MOJTYYEHHBIH M3 KPHIMCKMX TOPHBIX ITOPO]I.

YuyuTbiBask NMpakTUYECKH HYJIEBYIO CTOMMOCTb HMCXOIHO-
I0 CHIpbSl (OTXOOBI OT IPOM3BOJICTBA CTPOUTEIBHBIX OJOKOB),
rmocje oTpabOTKU TEXHOJOTMU TOJy4YeHUs] HaHOMaTepuasa U3
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HMCXOMHOTO TOPOIKAa MOXHO OymeT MpeaIoXWUTh HaIEXHYIO
MPOMBIIIJICHHYIO TEXHOJIOTUIO TIOJyYeHUsI COpOeHTAa.

IIpuBeneHHbIe 3KCIIEPUMEHTANbHBIE TaHHbIE MO COPOLM-
OHHBIM CBOIMCTBaM IpeaiaraéMblX HAaHOMAaTePHUAJIOB SIBJISTIOTCS
MpeABapUTENbHBIMU. B manbHelilieM TIaHUPYETCS OIpeae-
JIUTh MAaKCHUMAaJbHYIO IOIJIONIAIOIIYIO CIIOCOOHOCTh COpOeHTa
U 3aBUCUMOCTD €€ OT TeMIlepaTyphl U BUIa paIlOHYKJIMIOB.
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