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NCCIIEAOBAHME BO3MOXHOCTH ObPA3OBAHMA ®EPPUTOB METOAOM
CAMOPACITIPOCTPAHSIOIIETOCS B3AMMOJENCTBUSA Bepecrosas

A.A., lllartoBanos B.B.
(JouHTY, loneuk, Ykpanna)

Ha ocrnosanuu IKCnepuUmMenmaibroco U3y4erusl L[UHKc’anprCCZWMX cucmem
ycmaHoe1eHa NPUHYUNUalIbHAasl 603MONCHOCHb 06p6130661HM}l qbeppumoe 3a cdem
camopacnpocmpaHnAroulecoc 63AUMOOEUCNEUA.

TpaguioHHbli (1IeYHON) METOJ CHHTE3a COCTAaBIISIET OCHOBY MOJyYEHHUS UIMPOKOTO
Kkiacca (eppUTOBBIX MAaTEpPHAOB W OTJIMYAETCS CYIIECTBEHHBIMU 3Heprosarpatamu [1,2].
CymecTtByeT JABa NPUHLUIUAIBHO  Pa3jMYHBIX MYyTH  HMHTEHCU(UKAIMU  JTaHHOU
TEXHOJIOTHYECKON orepanuu. Y COBEPIICHCTBOBAHMWE TEXHOJOTMH TIOMYUYEHHUS] HCXOIHBIX
KOMITOHCHTOB HJIM K€ pa3pa00TKa MPHHIUIIMATHHO HOBBIX CIOCOOOB TOTYYEHHS ITOPOIITKOB
L[EJIEBOTO MTPOYKTA.

OpHMM U3 TaKUX MyTEH ABIAETCS UCIOJIb30BAaHUE CAMOPACIPOCTPAHSIOLIETOCS CUHTE3a
[3], oTnnuaromierocsi HE3HAUYUTENbHBIMU BHEIIHUMHU SHEpPro3arparaMd U IMPOCTOTOM
00opynoBaHus, OBICTPOTOH Mpolecca, BBICOKON MPOU3BOIUTEIBHOCTHIO U YHCTOTON IIENIEBBIX
IIPOYKTOB.

Camopacmpoctpanstomieecs B3aumojzeiictsue (CPB) - 310 xumuyeckuit mporecc,
KOTOpPBIM TPOTEKAET C BBIICICHUEM TEIUIa, MOCJIE HWHULIUHPOBAHUS KPATKOBPEMEHHBIM
SHEPreTUYECKUM HMITYJIbCOM, B ABTOKJIABHOM pEXKHME THMA TOPEHHS W MNPUBOIAIIMN K
oOpazoBanuio TBepAbIX MpoaykroB. CPB mpencraBiser coboi pexuM MPOTEKAHUS CUIBHOU
JK30TEPMHUYECKON PEaKIUH, B KOTOPOM TEIUIOBBIACIICHHE JTOKAIN30BaHO B CIOE€ U NEPENACTCS
OT CJI0S1 K CJIOKO IIyTEM TEIIONepe1ayn.

]_ICJ'ILIO JIaHHOM paGOTBI ABJIACTCA U3YYCHHUC BO3MOKHOCTU CaMOPACIIPOCTPAHAIOIICTOCA
B3aHMOJICHCTBUS B TpOﬁHBIX MEPOKCUAHO-COJICBLIX CUCTEMAX, TIC BCC KOMIIOHCHTLI B CUCTCME
BCTYIIAKOT B pCAKIIUIO C ICPOKCHUIOM HATPH.

Panee Ob110 ycTanoBieHo B3aumoserictaue B cucteMax Nap,O2(NaO,) - Mey(SOs)y, Tae
B Ka4eCTBE TPEThEro KOMIIOHEHTa BBOAMIICS oKcu T MarHust (MgO), HO OH SIBIISUICS TETLIOBBIM
pa3zbaBuTENIEM U HE BCTYINAN B PEAKIUIO C APYTUMHU KOMIIOHEHTAaMHU CUCTEMBI [3].

J1st m3ydeHus: camopacrpOCTPaHSIONIETO B3aUMOICUCTBHS OBLITH BEIOPAHBI TaKHE
cucrembl Kak: Fe(S04)3 - ZnO - NaO,, ZnS04 - Fe,(SO4)s - NaO,, u Fe,03 - ZnSO4 - NaO,.
Bosbiioit uatepec npeacrapistor coqunenus Fe(lll), Tak kak 3T coeTMHEHUS ABIISIOTCS



aM(pOTEpHBIMH ¥ MOTYT B3aUMOJICHCTBOBATH C KOMIIOHEHTAMHU CHUCTEMBI, 00pa3ys MPOIYKTHI,
KOTOPBIE SBIISTFOTCS IPOMBIIIIJICHHO TPUMEHHUMBI.

B xome  w3ydYeHHsS WCMIONB30BAIKMCH CIEAyIOIHE MeToabl: auddepeHnransHo-
tepmuueckuid aHanu3 ([ TA); meron ompenenenue ckopocreit CPB; criekTpanbHblii aHanms3
MPOIYKTOB B3aUMOJICHCTBUS CHCTEM; PEHTreHO(a30BbIi aHAU3 MPOTYKTOB B3aUMOJCHCTBHS
cuctem (PDA) [3].

ITo nmannaeim JITA HavanbHas Ttemmeparypa TBepAO(a3HOTO B3aWMOJCHCTBUS B
MUHKCcoAepkammx cucreMax coctaBuia 250 °C. Ilpm »sToM cpemHsii  CKOpPOCTB
pacrpocTpaHeHuss (poHTa TopeHust 1Mo mopomky B cuctemax Fex(SO4); — ZnO - NaO; u
ZnSO,4- Fey(SO4)3- NaO,, npu moasHOM cooTHomenuu 1:1 cocraBuia 92,5 u 105,6 Mmm/mMuH
COOTBETCTBEHHO M CHM)KACTCS C YBEIIMUCHUEM COJICP)KAHUS OKCHJIA IIMHKA U CyJib(ara IuHKa

[Ipm 3ameHe B BYIIEYKa3aHHBIX CHCTeMaxX Ccyib(daTa jkejae3a Ha OKCHI JKejesa
CaMOPAaCIPOCTPAHSIONICECS B3aMMOICHCTBHE CTAHOBUTCS HEBO3MOXKHBIM, UTO IMO-BHIAMNMOMY
CBSI3aHO C Pa30aBIIAIONINM JICHCTBUEM OKCHJIA )Kele3a.

C mnomompro MK - cmekrpockonuu OBUIO YCTAaHOBIEHO, YTO B MPOJIYKTaX
B3aMMO/ICHCTBUS CHCTEM TIPUCYTCTBYIOT CYNIb(ar HATpHsi U OKCHJBI XKeje3a W IuHKa. J[ms
0oJiee TOJTHOTO OMNpPENEICHHs COCTaBa MPOIYKTOB B3aMMOJICHCTBUS B M3YyYCHHBIX CHCTEMax
ObLT UCTIONB30BaH peHTreHo(a30BbIi aHanu3. [lanasie POA 1ar0T BOZMOKHOCTB YTBEpPXKIATh,
4TO cOCTaB mpoaykTa cucteMbl Fez(SO4)3— ZnO - NaO; coaepkar ciaenyrome KOMIOHESHTHI:
Na;SO4, ZnO u Fey03. Cnenyer oOpaTUTh BHUMAaHHE HAa TO, YTO OKCHJ JKelie3a B JaHHOU
CUCTEeME CJ1a00 MPOSIBISIETCS, YTO MOXKET OBITh CBSI3aHO C BO3MOKHBIM 00pa3oBaHHEM B HEM
nuHKoBoro ¢geppura ZnFe;O4, He 0YeHb HHTCHCHBHBIC MUKW KOTOPOTO TAKKE HAOIIOIArOTCS
Ha pEHTTeHOrpaMMe. MeXxaHu3M peakiuu o0pa3oBaHus peppuTa B 3TOM CUCTEME MOXKET OBITh
00bsicHeH BHeapeHneM ZnO B emé HecPOPMHUPOBABIIYIOCS KPUCTAUIMYECKYIO PEIIETKY
Fe O3 B MmomeHT e€ obOpazoBanus Bo Bpems mporekanust peakuuu CPB mexny Fex(SOq4); u
Na,0O,. Torma MexaHu3M BCETO Mpoliecca, 4To mporekaeT B cucreme Fep(SO4)3 — ZnO - NaO;
CBOJIUTCS B CXEMY XMMUYECKUX PEaAKITUH:

2Na0O, —»> Na,O, + O, (1)
3Na,O, + FEQ(SO4)3 — 3Na,S0O4 + Fe,03 + 1,50, (2)
Fe,03 + ZnO — ZnFey04 (3)

B npoaykrax B3aumopeiictust cuctemsl Fe;03 - ZnSO,4 - NaO, xopotro mposBisiroTes
pazubie das3el Fe;03 m NapSO,, a Takke ZnO. OueHb CIIOKHO JeTaTh BRIBOABI O BOBMOKHOCTH
o0pa3oBaHus B HEH ITMHKOBOTO (peppuTa MOCKOIBKY UMEEM JIHIIb OJTHO XOPOIlee COBIAICHUE
MEXIy 3HAUEHUSMU MEXKIUIOCKOCTHBIX PACCTOSIHUM YHCTOTO BEIIECTBA U HCCIETYeMOTO
obpasna. Ho oOpamaer Ha cebs BHMMaHue (aKT TOYHOTO BBISBICHHS  3HAUUTEIBHBIX
komudectB Fe;03 u ZnO. [Tostomy o6pazoBanue Gpepputa B JaHHOM cUCTEME MaJIOBEPOSTHO,
YTO MOJHOCTHIO OOBACHIETCS HEOOIBIINM TEII000pa30BaHUEM CUCTEMBI U OTCYTCTBUE B HEM
CPB. C y4éroM BbIllIe CKa3aHHOTO MOXKHO JIeJaTh BBIBOJ, 4TO B cucteme Fe;Os; - ZnSO;, -
NaO, nmpoTekarT IBE peaKIuu.

2NaO, — Na,0, + O, (4)
Na,O, + ZnSO; — Na,SO, + ZnO + 0,50, (5)

nporekanus peakuun CPB mexmy Fep(SO4); um Na,O,. Torma mexaHM3M Bcero
npoiiecca, uro nporekaet B cuctemMe Fe(SO4)3—ZNn0O - NaO; cBOAKTCS B CXEMY XUMUYECKUX
peaKuuid:
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2Na0O, —» Na,0, + O, (6)
3Na,O, + Fez(SO4)3 — 3Na,S0, + Fe,03 + 1,50, (7)
Fe;, 03 + ZnO — ZnFe,04 (8)

B npoaykrax B3aumopeiictBus cuctemsl Fe;03 - ZnSO4 - NaO, xopo1ro nposBisiiores
pasubie (a3er Fe,03 1 NaySOy, a Takke ZNO. OueHb CII0KHO JeNIaTh BHIBOIBI O BOBMOXXHOCTH
o0Opa3oBaHus B HEH IIMHKOBOTO (heppHTa MOCKOIBKY HMEEM JIMIIB OJHO XOPOIIee COBIAICHHE
MEXy 3HAUYECHUSMH MEXKIUIOCKOCTHBIX PACCTOSHHM YHCTOTO BEINECTBA W HCCIIEIYEMOIO
oOpasia. Ho oOpamaer Ha ceOs BHHMaHue (aKT TOYHOTO BBISBICHHS  3HAYUTEIIBHBIX
konmdectB Fe;,03 u ZnO. Tlosromy oOpa3zoBanue dheppura B JaHHON CUCTEME MAJIOBEPOSTHO,
YTO IMMOJIHOCTHIO OOBSCHIETCS] HEOOIBIIUM TEIUI000Pa30BAHMEM CHCTEMBI H OTCYTCTBUE B HEU
CPB. C yué€roMm BBbIllIe CKa3aHHOTO MOXHO CJIelaTh BBIBOA, uTO B cucteMe Fe;Osz - ZnSO, -
NaO; mpoTeKaroT JBe peaKIIHH:

2Na0O, — Na,O, + O, (9)
Na,O, + ZnSO, — Na,SO4 + ZnO + 0,50, (10)

B mpoaykrax B3ammopeiictBusi cucrembl ZnSO, - Fey(SO4)3 - NaO; mpucyrctByror
pasubie ¢aszbl NaySOg, a Takke ZNO u Fe;03. Okcuapl B 3TON CHCTEME MPOSIBISIOTCS TUIOXO,
YTO MOXET CBUJCTEIBCTBYET O HAJIMUYUKM (eppuUTa B MPOAYKTaX ISTOW CUCTEMbI. MeXaHH3M
peakiuu oOpa3oBaHus Gpepputa 00BICHICTCS 00pa30BaHUEM OKCHJIA IIUHKA, C TTOCIEAYIOIIIM
€ro BHEJpEHNE B 00pa3yIIIyIOCs KPUCTAIUIMYECKYIO PEIIeTKY OKCHAA JKeje3a. ITOT mpoliece
MOYKHO TIPEJCTaBUTh XUMHUUECKUMH PEAKIIUSIMHU:

2Na0O, — Na,0O, + 0O, (11)

3Na,O, + Fez(SO4)3 — 3Na,S0, + Fe,03 + 1,50, (12)
Na,O; + ZnSO,; — Na,SO,4 + ZnO + 0,50, (13)
Fe,O3 + ZnO — ZnFe;04 (14)

B cucreme Fe;03- ZnSO, - NaO; deppurt, odeBHIHO, HE 00pa3yeTcs, Tak Kak B CBSI3U C
HEOOJILIINM TCIJIOBBIACIICHUEM B Hell He Pa3sBUBAIOTCA HGO6XOI[I/IMBI€ It 9TOTO
TeMIepaTyphl.

Takum o0Opa3oM, MPOBEJACHHBIC UCCIEAOBAHUE CBHUAETEIBLCTBYIOT O MPUHIUIUATIBLHOM
BO3MOXXHOCTH TonydeHus: geppuroB merogoM CPB, 4TO MOXET CIYXHTh OCHOBOHM IS
MOCJICYIONTNX UCCIICIOBAHUHN U CO3aHUSI SHEProcOeperaronuX TEXHOIOT HiA.
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