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(57) Pedpepar:

BuHaxig Hanexutb OO ranbBaHOCTErii i CTOCYETbCA eneKkTponiTUYHOro )opMyBaHHS KaTaniTU4HO
aKTMBHMX MOKPUTTIB OKCMAAMW MaHraHy Ta kobanbTy Ha BEeHTUNbHUX MeTanax. Cnocib 3aincHoTb
LISIXOM ~ MNIa3MOBO-ENEKTPONITUYHOTO ~ OKCUAYBaHHSI  ryCTWHOW  cTpymy 5-10  A/gm®  npw
nepemilyBaHHi i TemnepaTypi poboumnx posudmHie 20-30 °C B ABi cTapgji i3 3aranbHOK TpUBAnICTHO
npouecy o 30 xB.: Ha NepLwin cTagii - 3 enekTponiTy, r/n: nipogocdart kanito - 66,0-297,0; cynbdar
kobanbTy - 7,5-46,5; po Hanpyrm U=125-135 B; Ha gpyrivi - i3 enekTponiTy, r/n: rigpokcug, Ny>KHoro
metany - 0,2-50,0; kanito nepmanraHat - 7,0-120,0; po kiHueBoi Hanpyru 180-235 B. Cnocio
3abe3nevye oepXaHHS KaTaniTMYHO akTUBHUX MOKPUTTIB 3 BUCOKOPO3BUHEHO MOBEPXHEHD i MiLLHUM
34enneHHs M 3 OCHOBHNM MeTaroMm.
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BuHaxin Hanexmutb OO0 ranbBaHOCTErii, 30KpemMa [0 eNneKTPOXiMiYHOro  d)OopMyBaHHSA
YHKUIOHANbHUX MOKPUTTIB Ha BEHTUNMbHUX MeTannax, 30Kpema cnnaBax artoMiHilo, aKi MOXYTb
BUKOPUCTOBYBATUCh SIK KaTanisaTtopu B XiMiYHin MPOMUCNOBOCTI, NPU 3HELLKOOKEHHI ra30BUX BUKUAIB
(FB) aBTOMOOINBLHOrO TPAHCMOPTY, 30KPEMA $IK KaTamniTU4Hi MOKPUTTS KaMep 3ropsiHHS [BUryHIB
BHYTPILLUHLOrO 3ropsiHHa (O,B3).

Bigomunii cnoci® 3HMWKEHHST TOKCUYHOCTI BUXNOMNHKX rasie [1B3 3a paxyHOK BBeQeHHS KaTaniTM4HUX
npucagok, Wo iHTEHCUIKYIOTb Npouec ropiHHA nanmea. AK KaTaniTUYHI NpucagkM BUKOPUCTOBYIOTb
nonieaneHTHi nepexigHi metann (Cr, Co, Fe, Cu, Mn, Ni, Zn) Ta ix okcugn okpemo abo npu 6yab-
akoMmy noegHaHHi [1]. BBegeHHs Ta 3akpinneHHa KaTtaniTM4yHMX maTepianiB 34iNCHIOTb LUMSXOM
HaTUpaHHSA (XOHIHrYBaHHA) BHYTPILWHBOI MOBEPXHi Kamepu 3ropsiHHA Opyckamu i3 3a3HayeHuMun
npucagkamn Ta OOAATKOBUMW CMOMYYHUMM KOMMOHEHTaMW, SKi BUrOTOBMSOTb 3a TPaauLiNHOK
TEXHOMOrIE: XonoaHe NpecyBaHHs, cnikaHHsa npu Temnepatypi 6nmnsbko 700 °C, rapsiue npecyBaHHSA
MNPV TUCKY Bn3bKo 2 Krc/cM?. 3acTocyBaHHS ykasaHoro cnocoby A03Bonsie 3HM3uTh BMicT CO Ta C,H,
y 'B 6eH3MHOBMX ABUrYHIB, 3MEHLUNTW BUTpaTy Nanuea Ta MacTuma B NpoLeCi ekcnnyaTaLlii.

Heponikom ykaszaHoro crnoco®y € 3HauyHi eHeproBuTpaTtuv, MOB'sI3aHi 3 TemnepaTypot cTagji
cnikaHHa go 700 °C, TpyOOMICTKICTb TEXHOSOrYHOro npouecy LWOoAO A0AAaTKOBOrO XOHIHIyBaHHS
umniHapie Ta rinb3 uuniHgpie [OB3 ana BBedeHHs KaTaniTMYHUX MaTepianiB, HeobXigHiCTb
nepiogu4yHoOro MOBTOPEHHSA npoueaypu 4Yepes BUTpaTy KaTaniTUMHUX MpUCadoK B  Mpoueci
ekcnnyaTauii 4BUryHIB.

Bioomnii cnocié opepxaHHS OKCMAHWUX KaTtanisaTtopiB [2], BiAMOBIAHO A0 SIKOrO KaTaniTUYHO
aKTMBHI MOKPUTTA Ha BEHTUNbHUX MeTanax (OpPMYyHTb B YMOBaxX MiKpOMnasMoBuMX 2posp;m,is B
ranbBaHOCTATUYHOMY PexXuMi 3a eeKTUBHOI rycTMHU aHogHoro ctpymy 0,5-40,0 AegM™ NOCTiHUM
abo 3MiHHUM (3MiHHMM OZHOMOMSIPHUM) CTPYMOM MpW Hanpysi Ha enektpogax He Ginobwe 600 B.
PopmyBaHHA MOKPUTTIB 34JIMCHIOIOTb i3 BOAHOIO PO34MHY MYXXHOro €neKkTponiTy, Wo MiCTUTb aueTtaT
OBOBaneHTHOro ta/abo noniBaneHTHOro MeTany y KifnbKocTi, Wo 3abe3nevye yTBOPEHHS KOMOiAHOro
po3unHy 3a pH enekTponiTy He meHwe 8. BukopucTtaHHA gaHoro crnocoby [o3Bonsie opmyBaTu
MOKPUTTSA i3 BMICTOM KaTaniTM4HO aKTMBHMX oOkcuaiB metaniB go 70 mac. % npu BapitoBaHHI
LLIOPCTKOCTI Ta NopyBaTOCTi NOKPUTTS.

Heponikamu gaHoro cnoco®y € HUu3bka arperaTtuBHa CTiMKICTb KOJNOIOHMX PO34MHIB eNEKTPONITy Ta
HeoOXigHICTb MiATPMMaHHS NeBHOro pH, Wo € 000B'I3KOBOKD YMOBOK YTBOPEHHS KOMOIAHUX PO34MHIB
Ansa (bopMyBaHHSA NOKPUTTIB.

Takox Bigomui cnocib6 ogepxaHHs KaTamiTUYHO aKkTMBHWX LWapiB Ha MOBEPXHi BEHTUIbHMX
mMeTaniB abo ix cnnaeis, WO BKNOYAE MIKPOOYroBE OKCUAYBaHHS Yy BOOHWUX PO34MHAX €NeKTponiTy, Wo
MICTUTb MAPOKCMA Ta MeTacunikaT Ny)kHOro metany, coni nepexigHux metanis Mn, Cr abo ix cymilui
[3]. PopmyBaHHA NOKPMTTIB NPOBOASATL B iMMYNIbCHOMY aHOOHO-KaTOAHOMY PeXuMi 3 TpuBanicTio
nayok aHogHux (50 mc) i katogHmx (40 mMc) imnynbciB 3 naysamu mixx HUMKM 10 Mc, CniBBIGHOLEHHAM
cepegHboro aHogHoro Ta katogHoro ctpymy 1,1:0,9. KiHueBa Hanpyra coopmyBaHHs - 200-250 B.

HaHeceHHs NOKpUTTIB 34iMCHIOTL MNOCNIAOBHO i3 TPbOX BOAHUX ernekTponiTiB npotsarom 10 xB. y
KOXHOMY. lMepLunin po3ynH MiCTUTb KOMMOHEHTH, /1:

riapokcug HaTpito 0,3-0,5
MeTacunikaTt HaTpito 3,0-4,0
TeTpabopart HaTpito 3,0-5,0
nepmMaHraHar Kanito 6,0-12,0
bixpomart kanito 2,0-4,0
monibaaT HaTpito 4,0-12,0
MeTaBaHagaT HaTpito 8,0-12,0
BoSfibhpamart HaTpito 9,0-11,0.

Opyrun Ta TpeTin pO34YMHN MICTATb HACTYMHI KOMMOHEHTU 3i 3pOCTaHHAM KOHLUEeHTpauii, r/n:
rigpokcug Hatpito 0,8-2,0

MeTacunikart HaTpito 6,0-15,0
TeTpabopart HaTpito 5,0-10,0,
a iHLWi KOMMNOHEHTM Y BU3HAYE€HUX KOHLIeHTpaLlisix, r/n:
nepmMaHraHar Kanito 6,0-12,0
Oixpomart Kanito 2,0-4,0
monibaaT HaTpito 4,0-12,0
MeTaBaHagaT HaTpito 8,0-12,0
BoSfibhpamart HaTpito 9,0-11,0.
OpepxaHi nokpuUTTS MicTATh, Mac. %:

Mn 36-40
Mo 5-6
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\% 9-10
0] 30-40
Al 13-15
Si 6-12,

Ta XapaKTepusyrTbCs NiABULLIEHO OUCMEPCHICTIO, TEPMIYHOK CTIMKICTIO, MEXAHIYHOK MILHICTIO
Ta KaTaniTM4HOK aKTUBHICTIO.

Heponikammn uboro cnocoby € BUKOpPUCTaHHSA CKMagHOi anapaTtypu, a came pPeBEPCMBHOIO
TUPUCTOPHOrO nepeTBOptoBava 3 KOMN'IOTEPHMM ynpasfiHHAM. KpiMm TOro, kataniTM4Hy akTUBHICTb
MOKPUTTIB TeCTyBanu TiMbKW Yy peakuiax ernekTpoCUMHTE3y OKUCHUKIB (O30HY, nepokcuay BOLHIO,
paguvkany oKCUreHy) nia yac enekTpoBigHOBMEHHS OKCUTEHY.

ABTOpamu 3anponoHOBaHO cnocid opmMyBaHHA KaTaniTUMHO aKTUBHMX MOKPUTTIB OKCugamu
MaHraHy Ha cnrnaBax anloMiHilo, 30KkpeMa Ha BMCOKOMEroBaHuWx ChnaeiB antomiHito [4]. PopmMyBaHHSA
NMOKPUTTIB 34INCHIOITb NNa3MOBO-ENEKTPONITUMHMM OKCUAYBAHHAM B ABi CTafii B enekTponiTi cknagy
(r/m):

rigpoKcua Ny>XHoro metany 0,2-50,0

Kanito nepmaHraHar 7,0-120,0.

Ha nepLwin ctagii okcuayBaHHA 34iMCHIOOTL N'YCTUHOLO CTpymy 15-25 Alom?® 0o nosiBu cTabinbHOro
ickpiHHa (U=130-140 B), ake pocsiraetbest 3a 5-10 xBunuH. [pyry ctagilo okcuayBaHHSA NpoBOAATb
rYyCTUHOI CTpymy 5-15 AloM® [0 KiHLEBOT Hanpyrn 190-240 B npu nepemiwyBaHHi enekTponiTy i
TemnepaTypi 20-30 °C. 3aranbHa TpuBanicte npouecy ¢opMyBaHHSA MOKpUTTA (obuasi crtagii)
ctaHoBuTb 30-60 xBWMKMH. YkaszaHun cnocib aae MoXnmeicTb popmyBaTh Ha MOBEPXHi antoMiHIEBOro
cnnaBy Wwap 3MillaHNX HeCTEeXiOMETPUYHUX OKCWUAIB MaHraHy i3 nosepxHeBum BmicToMm 85-95 % npu
CMiBBIAHOLUEHHI BMICTY MaHraHy 4O OKCUreHy B noBepxHeBoMy Liapi Big 1:1,6 go 1:1,9, wo ceiguntb
Npo BMCOKI KaTaniTU4Hi BNacTUBOCTI MaTepiany.

o HeponikiB cnocoBy cnig BigHECTN BBeAEHHSA OO0 CKnagy MOKPWUTTIB Nulie OgHOro MeTany, Lo
3abesnevye HeJoOCTaTHIO KaTaniTu4Hy Aito.

Bigomnini, BMOpaHMin 3a Hambnwkumii aHamnor, cnocidé ¢opMyBaHHS KaTaniTUYHOrO MOKPUTTS
METOAOM MiKpO4YroBOro OKCMAYBaHHS HOCISi i3 BEHTUNBHOrO MeTany abo Moro cnmaBy y NyXHOMY
eneKTponiTi i3 goJaBaHHAM YNbTPagWCMEPCHUX MOPOLLKIB OKCUAIB antoMiHito Ta/abo UMpKOHit0 1
cymiwi conen nepexigHux metanis (Mn, Cr, Cu, Co, Fe) [5]. lNpouec 3A4iNCHI0ITL B aHOLHOMY PeXumi,
yacToTa iMmnynbciB cknagae 50 U, Tpuanictb imnynbciB 50-300 Mmkc, ryctuHa ctpymy 10-120 Algv®,
Hanpyra 200-520 B, 3aranbHa TpuBanicte npouecy 1200-2400 c.

MokpuTTS POPMYIOTL i3 NY>KHOrO eNeKTPoniTy cknaay, r/n:

cunikat ny>xHoro metany 20-50

riIPOOKUC JTYXKHOro MeTany 1-2

yNbTpaamMCcrnepcHU NOPOLLIOK antoMiHito

Ta/abo LMpPKOHiIto gnmoma MOBEPXHS He

MeHLwe Hix 100 m7/r) 20-60

coni nepexigHnx meTtanis 0,5-15.

CdpopmoBaHe noKpuUTTS CKNagaeTbcs i3 ABOX LWapiB. BHYTPIWHIA Wwap opMyeTbCs 3a paxyHOK
OKUCIIEHHA MeTany 3 YTBOPEHHSM MOro okcuay, 30BHILLHIA - CKNadaeTbCs 3 OKCUOHUX hopMm meTany
Ta 3HAYHMX KiNbKOCTEN rpyn aTtomiB abo 4YaCTMHOK MOPOLUKIB, WO BXOAATb OO CKNady €neKkTponiTy.
BwmicT okcuaiB nepexigHux meTanis y nokpuTTi cknagae 3-25 % mac.

Heponikom paHoro cnocoby € HedoCTaTHbO LUMPOKWW Aiana3oH BMICTY OKCUAIB MnepexigHuX
MeTanis, WO 3abe3neyvyloTb KaTaniTMYHi BMAcTUBOCTI MOKPUTTIB, BUKOPUCTAHHA HiTpaTy kobanbTy y
cKragi enekTponity Moxe Npu3BOAUTU OO0 YTBOPEHHs TokcmdHoro NO,. Kpim TOoro, HeobxigHicTb
nonepeaHbLOro ofepXXaHHA yNbTpagucrnepcHUX MOPOLUKIB i3 MEBHOK MMTOMOK MOBEPXHE CYTTEBO
3[OPOXYE MPOLIEC OAEPXKaHHSA KaTamniTMYHO aKTUBHMX MaTtepianis. 3HauHui BmicT Si (3-83 mac. %)
HeraTMBHO BMMMBa€E Ha Npave3faTHICTb Ta CEeNeKTUBHICTb kaTanizaTopa.

B ocHoBy BMHaxogy MOCTaBeHO 3adady po3pobku cnocoby ofepKaHHsl KaTaniTUYHO aKTUBHUX
NMOKPUTTIB 3MilLAHUMWN HECTEXIOMETPUYHMMM OKCMAAMM MaHraHy Ta kobanbTy 3 BUCOKOPO3BUHEHO
NOBEPXHELD | MiLLHUM 34enfieHHSAM 3 OCHOBHUM METarioM.

lMocTtaBneHa 3ajaya BUPILLYETLCA TUM, WO (OpMyBaHHA MOKPUTTIB OKCMAAMW MaHraHy Ta
KODOanbTy 3AINCHIONTb Ha HOCIi i3 BEHTUNBHOIO MeTarny, 30KpeMa ChiaBax antoMiHilo, y pexumi
NnNa3mMoBO-erekTPOoNiTUYHOrO OKCUAYBaAHHA TYyCTUHOKW cTpymy 5-10 Algm® npu nepemiwyBaHHi i
TeMmnepaTypi pobdoumnx posudmHiB 20-30 °C B ABi cTagii i3 3aranbHo TpmBanicTio npouecy go 30 xB.:
Ha nepLwin ctagii - 3 enektponity, (r/n): nipodgocdar kanio - 66,0-297,0; cynbdart kobanbTy - 7,5-
46,5; go Hanpyrn U=125-135 B; Ha gpyrin - i3 enektponity, (r/n): rigpokcmng nyxHoro metany - 0,2-
50,0; kanito nepmaHraHar - 7,0-120,0; go kiHueBoi Hanpyru 180-235 B.
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Mepwy cTagito okcmayBaHHA 3aiicHoTE npoTdarom 10-15 xB. 4O NosBU CTaBINbHOrO iCKPiHHS
(U=125-135 B) i3 enekTponity cknagy, (r/n):

nipodocdart kanito 66,0-297,0
cynbdat kobanbTy 7,5-46,5.
[pyry cTagito okcnayBaHHS 30iACHIOOTL i3 eNeKTponiTy cknaay, r/n:
rigpoKcua Ny>Horo metany 0,2-50,0
Kanito nepmaHraHar 7,0-120,0.

KiHueBa Hanpyra doopMyBaHHs cTaHoBUTb 180-235 B. 3aranbHa TpuBanictb okcuayBaHHS (06MABI
ctagii) He nepeBuLyye 30 XBUMYH.

MigrotoBka noBepxHi 3paskiB AnNa (OopMyBaHHA MNOKPUTTIB BKMNOYAE TPABMEHHS Y NY>XHOMY
PO3YMHi Ona BuAaaneHHs 3abpyaHeHb Ta 3HEXWPEHHS 3 HACTYNHUM pPeTenbHUM MPOMUBAHHAM
ONCTUNBOBAHOK BoAOK i cywiHHaM. Cnocib, wWo 3asaBnseTbcs, He nepegbadvae npoueaypy
nonepeaHbol enekTpoximiyHOT 0BpOBKM NOBEPXHI.

[MocnigoBHE NNa3MOBO-eNEKTPONITUMHE OKCMAYBAHHA B €neKkTponiTax ykasaHoro cknagy, nae
MOXIUBICTb (POpMyBaTh Ha MOBEPXHI OCHOBHOro MeTany (MeTanu BEeHTWIbHOI rpynu, 30Kpema
CMaBu arntoMiHilo) Wap 3MillaHUX HECTEXIOMETPUYHUX OKcuaiB kobanbTy Ta maHraHy o 30 mac. % (y
nepepaxyHky Ha metan). BmicT Si, akuniA HeraTMBHO BNAMBAE Ha KaTaniTU4YHi BNAcTUBOCTI NOKPUTTS He
nepesuLlye 5-6 at. %.

Brncokopos3BnHeHa MNOBEPXHs OAepXXaHuxX MNOKpUTTIB (puc. 1, puc. 2) Ta HecTexioMeTpuyHe
CMiBBIAHOLUEHHSI BMICTY MeTariB 4O OKCUreHy B MOBEPXHEBOMY LUapi 3abeaneyye BUCOKY KaTaniTU4Hy
aKTMBHICTb MaTepiany.

Mpouec ¢opmyBaHHA NOKPUTTIB cTabinbHO nepebirae go Hanpyrn 230-235 B. 36inblueHHA
Hanpyrm noHag 235 B npu3BoaMTb A0 NOSBU E€NEKTPUYHWX Oyr, wWo "po3bmBatoTb" MOBEPXHIO
NMOKPUTTSA, Ta 3yMOBIOE 3HaYHe 36inbLUEHHS X NOPYBATOCTi Ta KPUXKOCTI.

3MiHa NocnigoBHOCTI BUKOPUCTaHHA enekTponiTie: | ctagisa - nyxHo-nepmaHraHatHum; Il ctagis -
kobanbTo-nipodocaTHUn, NPU3BOAUTL OO0 3MEHLUEeHHs BMICTY MeTanie, wWo 3abe3nevyloTb
KaTaniTU4Hy Aito NOKPUTTS, BHACNigok ocobnmBocTen nepebiry NnpoLeciB okcuayBaHHS.

36inblueHHs 4Yacy ¢opMyBaHHA MOKpUTTIB noHagd 30 XB. 3YMOBIIOE MOrPLIEHHS SKOCTI
chopmMoBaHoro martepiany Yyepes 3Ha4yHy KPpUXKICTb.

Mpuknag 1

MokputTa chopmyBann Ha 3paskax cnnasy mMapku AJl25 (antomiHieBO-kpeMHieBUA cnnas) 3
poGoyolo nnowelo 3paska 0,01 gm°. EneKTpomniTu roTyBanm pPO3YMHEHHSIM  KOMMOHEHTIB Y
ONCTUNBbOBaHIN BOAi 3@ 3BMYaNHUX YMOB.

[MoBepxHIO 3paskiB rotyBann TPaBfEHHAM Y JY)XHOMY PO34YUHI 3 HACTYNMHUM MPOMMUBAHHAM i
BUCYLLYBaHHSIM.

MokpuTTa chopmyBanu i3 enektponitis cknagy (r/n):

| cTapis:
nipodocdar kanito 132
cynbdart kobanbTy 7,75,
Il ctapia:
rigpoKCUA Ny>XHOro metany 0,2
Kanito nepmaHraHar 8,0.

PopmyBaHHA MOKPUTTIB 34iNCHIOBaANM 3 BUKOPUCTAHHAM CepiltHOro obnagHaHHA B NnasmMoBO-
€neKTPOoNITUYHOMY pPEeXMMi FYCTUHOK CTPYMYy Ha nepLlii Ta Apyrii cragigx 5 A/LI,MZ, [0 KiHUeBoOi
Hanpyrn 225 B i3 3aranbHoto TpmBanicTio npouecy 25 xB. (I ctagia - 15 xB., Il cTtagia - 10 xB.) npu
NOCTIMHOMY MepeMilllyBaHHi Ta OXONOMKEHHI enekTponitis Ao Temnepatypu 25-30 °C. [MouyaTtok
iCKpiHHA crnocTepiraBcs 3 10 XBUINWHMW.

Ha noBepxHi 3paskiB choOpMOBaHO KOMMaKkTHEe, pPiBHOMIpHe ApibHogucnepcHe i MiLHO 34enneHe 3
OCHOBOIO MOKPUTTH, Wwo mictuTe: 10,2 mac. % Mn 1a 4,8 mac. % Co (Pir. 1).

Mpuknag 2

Mokputtss cbopmyBanm Ha 3paskax crnnaBy Mapku AJI25 3 pobouyoto nnoweto 0,01 am>.
Enektponitu rotyBanu poO3YMHEHHSIM KOMMOHEHTIB Y AUCTUMbOBaHIA BOA4I 3a 3BMYaAWHMX YMOB.
[MoBepxHIO 3paskiB roTyBanM TPaBMEHHAM Yy MYyXHOMY PpO34YMHi 3 HACTYMHMM MNPOMWBAHHAM i
BUCYLLYBAHHSIM.

MokpuTTS chopMyBanu i3 enekTponitis cknagy (r/n):

| ctapis:

nipodocgar kanito 180
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cynbart kobanbTy 15,5,
Il cTapia:

rigpoKCUA NY>XHOro metany 6,5
Kanito nepmaHraHat 20,0.

dopMyBaHHSA MOKPUTTIB 3A4INCHIOBANM 3 BUKOPUCTAHHSAM cepiiHoro obrnagHaHHA B MnNas3moBO-
€neKkTPONITUYHOMY Pexumi ryCTUHOK CTPyMy Ha nepuwin Ta gpyrin ctagisax 10 A/aM®, 1O KiHLEeBOi
Hanpyrn 230 B i3 3aranbHoto TpmBanicTio npouecy 25 xB. (I ctagia - 15 xB., Il ctagis - 10 xB.) npwu
MOCTIMHOMY MepeMillyBaHHi Ta OXOJIOMKEHHI enekTponiTiB Ao Temnepatypu 25-30 °C. [ModaTtok
iCKpiHHSA crnocTepiraBcs 3 8 XBUNUHM.

Ha noBepxHi 3paskiB choOpMOBaHO KOMMaKTHe, piBHOMipHe ApibHoAMCNEPCHE i MiLHO 34yenrieHe 3
OCHOBOIO MOKPUTTS 3 PO3BMHEHOI MOBEPXHELD, WO MicTUTh: 18,2 mac. % Mn Ta 7,3 mac. % Co (Pir.
2).

Y3aranbHeHa xapakTepucTuka cnocoby, Lo 3aaBNSETbCH, HaBeaeHa y Tabnuui.

Tabnuug
MapameTpu Hanbnwmx4yumn aHanor BuHaxig
Pexunm ranbBaHOCTATUYHUI ranbBaHOCTATUYHUI
cKrag enekrponity, r/n: cunikat nyxHoro metany - 20-50 | | ctagis:

rigpookuc ny>kHoro metany - 1-2 | nipococdar kanito - 66,0-297,0
yNbTPaanCnepCcHU NOPOLLOK cynbdart kobanbty - 7,5-46,5

antomiHito Ta/abo UMPKOHID Il ctagis:
(MMTOMa NOBEPXHS HE MEHLLE rigpokcma nyxHoro metany - 0,2-
HiX 100 M°/r) - 20-60 50,0
(igm nepexigHux metanis - 0,5- Kanito nepmaxraHar - 7,0-120,0
Temnepatypa enektponitis, °C | Hemae AgaHux 20-30
Pexum iMOYNbCHWUIA ranbBaHOCTaTUYHUN
YacToTa imnynecis, Ny 50 -
TpuBanicTb iMNynbCiB, MKC 50-300 -
FycTuHa cTpymy, Alam’ 10-120 5-10
Hanpyra, B 200-520 180-235
3aranbHumn Yac oopMyBaHHs, XB. 20-40 no 30
ABOLLapoBa CTPYKTypa MOKpUTTS,
HeodHOpIOHa NOBEpPXHS MOKPUTTS KOMMNAaKTHe, PiBHOMIpHE
X 30BHILLHBOrO LWapy 3 BMICTOM ApibHogncnepcHe, 3 pO3BMHEHOD
apakTepucTuKa NoKpuTTH )
OKCMAHWX hopMm meTany Ta MoBepPXHeto, MILHO 34enneHe 3

3HaYHUX KiNbKOCTEN rpyn aToMiB | OCHOBOO
abo YaCTUHOK NOPOLLKIB

HecTexioMeTpUYHi okcuau
BmicT  kaTamiTM4HO  aKkTMBHMX| okcMawm nepexigHux metanis (Mn,| MmaHrany Ta kobansTy go 30
KOMMOHEHTIB Cr, Cu, Cu, Co, Fe) 3-25 mac. % | mac. % (y nepepaxyHky Ha
meTan)

TakumMm 4YMHOM, MOCMIQOBHE MMa3MOBO-ENEKTPOSIITUYHE OKCUMAYBAHHA BEHTUIbHUX MeTanis,
30Kpema aroMiHilo Ta Woro cnnasiB, y kKobanbTo-nipodocdartHOMy Ta MyKHO-NMepMaHraHaTHOMY
ernekTponitax Jo3Bonsie hopMyBaTh NOKPUTTS HECTEXIOMETPUHHUMUN OKCUAAMM KODBAnbTy Ta MaHraHy,
o 3abe3nevyoTb BUCOKi KaTaniTuyHi BMNacTUBOCTI.

[bxepena iHdbopmallii:

1. Mat. 2278283 P®, MIMK F02B 51/02. Cnocob CHWXEHUSI TOKCMYHOCTU BbIXIIOMHbIX Fa3oB
ABuratens BHyTpeHHero cropanusi / MNateHToobnapatenu MepkeH A.B., CadpoHoB B.I., Kowenes
A.l"., TepkeH B.B. - Ne 2004109827/06; 3as8n.01.04.2004; ony6n. 20.06.2006, Bton. 17.

2. Mar. 2241541 P®, MINK B01J37/34, B01J21/04, B01J21/06, B01J23/16, B01J23/70. Cnocob
nonyyeHnst OKCMAHbIX kaTanusatopoB / [laTteHToobnagatens MX OBO PAH, MO P® IOy BIIO
[lanbHEeBOCTOYHbIN rocygapcTBEHHbIN yHuBepeuTeT. - Ne 2003123882/04, 3aasn. 30.07.2003; ony6n.
10.12.2004.

3. Mar. 2500474 P®, MINK B01J 37/34, B0O1J 37/02, C25D 11/12. Crnocob nony4yeHnss OKCUAHbIX
KaTarMTUYEeCKM aKTMBHbIX CrOEB Ha NMOBEPXHOCTU, BbIMNOIHEHHOW M3 BEHTUSBHOMO MeTanfna unm ero
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cnnaea / MateHToobnagatens ®re0Y BI1O "tOPITY (HMN)"- Ne 2012137991/04, 3asBn. 05.09.2012;
ony6n. 10.12.2013, Bron. Ne 34.

4. NMar. 2152255 P®, MINK B01J37/34, B01J21/00, B01J21/04, B01J23/16, B01J23/70. Cnocob
NOMyYeHNst OKCUAOHbBIX KaTanWTUYECKU aKTMBHbLIX CIOEB W KaTanMTUYeCcKM akTUBHbIA Martepuan,
NnonyyeHHbIn AaHHbIM crnocobom/ lNaTteHTooOnagatens MamaeB A.M. - Ne 98113500/04, 3asen.
14.07.1998; ony6n. 10.07.2000.

5. MaTt. 110589 Ykpaina, MIMK C25D 11/04, C25D 11/02, B01J 37/34, C25D 15/00. Cnoci6
(POpMYBaHHS KaTamniTUMHO aKTMBHMX NMOKPUTTIB OKCMOAMM MaHraHy Ha crnjlaBax antomiHito/ 3asBHUK Ta
BNacHUK nateHTy HauioHanbHui TexHiuHmi yHiBepcuTeT "XIMI". - Ne a201500127; 3agsn. 12.01.2015;
ony6n. 12.01.2016, Bron. Ne 1.

POPMVYJIA BUHAXOLOY

Cnoci6 enekTponitTuyHoro d)opMyBaHHS KaTaniTUMHO aKTUBHWX MOKPUTTIB OKCMAAMW MaHraHy Tta
kobanbTy Ha BEHTUINbHWX MeTanax, 30Kpema cChnaBax artoMiHilo, KU BigPI3HAETbLCA TUM, LLO
opMyBaHHSA 3[iMCHIOTL NNAa3MOBO-ENeKTPONITUMHUM OKCUAYBaHHAM FYCTUHOW CTpymy 5-10 Algm®
npuv nepemillyBaHHi i Temnepatypi pobounx posumHia 20-30 °C B ABi cTagii i3 3araneHoOK TpMBanicTio
npouecy o 30 xB.: Ha NepLwiv cTagii - 3 enekTponity, r/n: nipodocdat kanito - 66,0-297,0; cynbdar
kobanbTy - 7,5-46,5; po Hanpyrm U=125-135 B; Ha apyrivi - i3 enekTponity, r/n: rigpokcua, nyXHoro
metany - 0,2-50,0; kanito nepmaHraHat - 7,0-120,0; po «kiHuesoi Hanpyru 180-235 B.

EHT = 15.00 kV Signal A = SE1 Date ;20 Jul 2015
WD = 13.0 mm Photo No. = 3116 Time :113:51:04

Bumict neryiounx enemenTis, Mac.%:
Mn—-10,2; Co-4,8:Si-0,6

dir. 1
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EHT = 1500 kV Signal A = SE1 Date :20 Jul 2015
WD =125 mm Photo No. = 3111 Time :13:47:47

= Lo

BMicT neryiouux eneMeHTiB, at%o:
Mn - 18,2; Co-7,3;Si—-0,6

dir. 2

Komm'toTepHa BepcTka I. MNasnbHikoB

MiHicTepcTBO €KOHOMIYHOrO PO3BUTKY i TOpriBni Ykpainu, Byn. M. Ipywescbkoro, 12/2, m. Kuis, 01008, YkpaiHa

AN “YkpaiHCbKui iIHCTUTYT NPOMUCNIOBOI BNacHocTi”, Byn. MasyHosa, 1, M. Kuis — 42, 01601



