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Selective reduction mechanism of zinc ferrite
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Abstract: The selective reduction mechanism of zinc ferrite was studied by TG phase analysis, XPS, XRD and
SEM-EDS. The mass loss, decomposition features of zinc ferrite, ionic migration behavior of Zn*" and Fe** ions, phase
transformation process and morphological change of product layer were investigated. The results show that reaction is
oxygen loss process. The reduced Fe** made ZnO separated from zinc ferrite, the content of ZnO has a significant linear
correlation with the content of Fe*". Fe?* migrates into the inner zinc ferrite to substitute Zn>*, while Zn>" moves out and
enriches on the surface, promoting the formation of ZnO. Zinc ferrite transforms to magnetite, the lattice parameter of
zinc ferrite increases and then decreases due to the intercalation of Fe** and the emigration of Zn*". The reduction
products are zinc oxide and zinc-containing magnetite. The reduction products coexist with each other in the product
layer and unreacted zinc ferrite is covered with the product layer.
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Fig. 1 XRD pattern of synthetic zinc ferrite
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Fig. 2 Predominance-area diagram of Zn-Fe-C-O at 750 C
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Fig. 3 Isothermal TG-DTG curves of selective reduction of

zinc ferrite at 750 C
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Fig. 4 Mass fraction of ZnO and Fe®' of reduced samples

with different times(a) and linear fitting curve of mass fraction

of zinc oxide and Fe**(b)
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samples with different times
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Fig. 6 XPS spectra of Fe 2p of original sample and reduced

samples with different times

6 eV IREHIED, HIERER XPS AT L, #3kBT
T TR IRV N 919.9 eV, KT Fe 2py, TIEIE
{E(8.4 eV), Xt HRMAT A Fe¥ L. (H)E
283 5 min RN ZJ5, Fe 2pin M 2ps, W2 [ A2 45
FHXFPIH, AT AL0EN 2K, Fe 2p WGUg M 55 SCR[23] 7 R
Bl B — 8, IR IR A FetT ) Fe TR
WG RS S, 454 Zn 2p RIS RIS TS, b
JEUR N 5 min Ji7, ZnO FIRESA A AE R TR, Fe™'
IR TRIR BRI A A% 1 1 Zn®', ZnO WERIREE
M, TR WIAEI AT T B, I8 ZnO Y5
WERRA 2 [B) TLANLE 35

AN TR Ji I R] 3 S5 = A ¥ 2 TR JR bl 7 B s
B 7 /T, RS min 5, FREEESEOCES N,
e k5 AR D, n(Zn)/m(Fe)¥ in% 1.84, i
I ERBREE I n(Zn)n(Fe). WA IR I F v AR AE AT
B AR, Fe* WK IR, Zn* B Fe*'
AR AN BT & 5 TR0, B g i AE Zno 71
KM, [FI, Fe' by did A ws b Ui R Rl B
T HLREADAT

WA S N IEAT, BT s PG, Al
15 S N AR SR, ZnO WAL KA AR il A=
KON, Rk, AR BRI, MRS
TN . AN OIS AR, AR RARO 5 )
TREFEEAE E, FERPE AR IE IR S B, R
R HESE AR, X Ul R T AT A SR A i ST RS A
JANTE, RIS CO, B i B A 254
77 1t e 2R A e S P R TR B R i 3 i

B0 XXZn BXJFe

100+
ES
£ 75|
5 SO0H
S
=

25}

0 0 5 15 30 60
Time/min

B 7 JEFE ORI EE IR 72 4
Fig. 7 Mole fraction of surface of original sample and

reduced samples with different times
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Fig.8 XRD patterns of reduced samples with different times
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samples with different times
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Fig. 9 Lattice parameter of spinel phase in reduced samples

with different times
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Fig. 10 SEM images of original sample(a) and reduced
sample(b)
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Table 2 Elements component of points 1—4 shown in Fig. 10
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4 547 1720  76.23 68.71 18.30 14.09
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