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Effect of additives on performance of ZnFe.O4 oxygen carriers
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Abstract: ZnFe;O4 oxygen carrier (OC) doped with different additives (Sr, Ce, La and Al) was prepared by
sol-gel method to investigate the influence of different additives on performance of the ZnFe,O4 oxygen carrier.
Chemical looping hydrogen generation (CLHG) experiments were carried out in a fixed bed reactor. It was found
that the performance of ZnFe,O4 was greatly improved by doping different metals, and the hydrogen production
of per unit mass OC from high to low is La>Sr>Al>Ce. The physicochemical properties of different amount of
La-doped ZnFe,O4 were further analyzed by combining X-ray diffraction, Hao-temperature-programmed reduction,
Brunauer-Em-mett-Teller method and other characterization methods. The data indicated that the ZnFe;O4
modified by La with 12% mass fraction has the highest reaction activity. La dropping can increase the specific
surface area of the OC, reduce the reduction temperature, increase the migration rate of lattice oxygen, promote
the formation of oxygen vacancies, and is beneficial to the increase in hydrogen production in the chemical
looping process.
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Fig.1 Schematic diagram of chemical-looping hydrogen
generation
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Fig.2 Schematic diagram of the experimental device
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Fig.3 Gas yield in steam reactor of different types
of oxygen carriers
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Tab.1 Hydrogen production of different types of oxygen
carriers
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Fig.4 XRD patterns of different types of oxygen carriers
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Tab.2 Specific surface area and porosity analysis of
different types of oxygen carriers

BET i3 BJH BJH
EaksqueiiEs Lo A FLARFRY LA
(m>g?) (cm*g™) nm
ZnFe;04 5.23 0.042 36.91
8La-ZnFe;04 6.86 0.056 33.14
12La-ZnFe;04 7.56 0.069 38.83
16La-ZnFe;04 7.12 0.056 35.07

M Ga)r] 1, FITAT S AR HAT AHACL AR IR B
AN IR LR, I Jm AL T AR 24 = AR S 77 Ak
(p/po>0.8, Hert p R B o #5 R B I E T AR ML AN 2%
AR po AWM S 10, HIE N H3 Y
T IV RERR L, RYIIX 4 M SRR
FLAIRALEE ), 17 B A A 2 ST o FLAR FLE
RIS RT DASE v A% SR RE AR . IS, AL 6
IS LIS R, La tPER ZnFeO4 A A L RS




24 kA% e

2024 4F

H ZnFe,O4 1771 JE LR, 6B AL A AR BOK,
F 2 BARWAESL X — L. BE eb)nr 4,
12La-ZnFexO4 S AA 1 f5t ey U (1) FLA 70 A1 Y0 Bl Eb
ZnFe, 04 E MR T, TS EAK 12La-ZnFe04 2T
P2 fLait, KLy s, JLERRR,
R, R, FLAAFE K FIFLE
PR/, TEVERL AR ZS , IS P Ak 8 1y 12524
W 2 mran, 54 ZnFe,04 ML, 544 La Sttt s
A AR 1) b 3R TR R FL AR AR T 4 81— o R P 1 3
Ko REJHCERTHA AT DU 2 BASAARTE AR A R
R =2 N TN TR 1) S A N ey e e R Wl 216
FEAEH 129, BE%E La FRESEE R, Ktk
TR FLAARR ) & B HE KE kNS 1
B La R 20N 0 3900 12%0,  ELR A
5.23 m?/g 3% 7.56 m?g; SR Y La Jii & o Al —
AR, Rl B HR IR E R 7.12 m?g, X2
ik BB La & FEOEESK, MR IR
SERERW, La MIRMBEAAEREME. JBRF
La (15 &40 HON 1290 RO BT, e A A
BRI E R AN FLAARAL, 43Ji 8 7.56 m2g Al
0.069 cm3/g, A F|TALFAEE & R NRR . %4510
523 WEER -8 Wk, IIE MBI DLE
RS ZnFe 04 FEIRFLIREE ), (Rt H b 55
AR A S S, 2R T4 e R AR AR 1 e 20,
2.5 I[E La BZRE D EXT ZnFe0, AR FIS

AR AT B Hy PR IAE. La Bl =5
BN 8%. 10%. 12%. 14%F1 16%f) La-ZnFe,O4
AR S E 4N 1085.8. 1163.9. 1255,
1012.1. 1055.4 mL/g. HAEIN La B &7 HCN
DL2%IABA TR E R . LREFRERI, 4 La
135 2% i B B R, 28R R N A B PR A
T B, X i B BhR5 44 i & 0 57
TR AR, X5 2.4 FTERV RAE AT 45 AR .
IbAh, NEBAR La JiE B A s~ co
CO FFF AR KA, TR IIAS[F] La i & 2 20k
BT REMA AN K o

A FEE BRI RA T R E R R 3. Y La
(135 2% 5 B2 B b T 12000, B o B R AR A
A EME B E S S g, +HEEE
(22 FIFAK, 1E 380~440 mL/g M. 124 La B2
JRESBRT 12%0], BE%E La B4R RS HIN 2,
BN R BB AR B R >, M 440 mL/g FEE
221 mL/g, UiFHEREIF La 440 EXT ZnFeo04
AR E BT AW . HEBETFER H, 77
R, B La B0 &0 BRI 12%.

®3 TEMEFHAKW=FTE B4 mLg
Tab.3 Hydrogen production of different types of oxygen

S

ANIF] La 5% 553 B ZnFe0q S B RAEAL
FRERI S ERIEM A 7 FR.

1400 -

carriers
8La-ZnFe;04 1085.8 384.0
10La-ZnFe;04 1163.9 404.1
12La-ZnFe;04 1255.0 420.0
14La-ZnFe;04 1012.1 290.4
16La-ZnFe;04 1055.4 221.0

1200 - =
W Co.
2 1000 M
—
E 800"
l: 600 -
400
200
0 = \ | \
L”O> c.c'y o zr0> o
T I
¥ ¥ o’ ¥ ¥
B & Kd 4 &
W

7 FREIMESRHRAREFRESREZF[HSIKTE
Fig.7 Gas yield in steam reactors of different types of
oxygen carriers
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