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Preparation of Oxygen Carriers by Calcination Modification of Circuit Board
Incineration Slag and Their Oxygen Absorption and Desorption Performance
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Abstract; The incineration slag of circuit board was doped with different proportions of copper concentrate, and then
calcined at a high temperature to prepare oxygen carrier. The effects of doping amount of copper concentrate and
calcination temperatures on the phase composition and morphology, as well as the oxygen absorption and desorption
performance of the prepared oxygen carrier were all explored. The results indicate that CuFe,0, is the main phase of the
oxygen carrier, the formation of which can be improved by increasing the doping amount of copper concentrate and
calcination temperature ; the prepared oxygen carrier exhibits excellent lattice oxygen transfer capability ; the mass weight
of oxygen carrier in an air atmosphere increases by about 3% due to oxygen absorption, while the mass weight in a
nitrogen atmosphere decreases by about 4% due to oxygen desorption.
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Table 1 XRF analysis results of smelting slag %
Si0, Fe,0, Ca0 ALLO, Mg Cu0
30.56 27.06 20.93 11.84 2.28 2.02

& 41-1372, CaFeSi,0,
v 26-1136, Fe,0,

1 1 1 1
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B 1 JEkRE XRD B
Fig.1 XRD pattern of smelting slag
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Table 2 XRF analysis results of copper concentrate %

SO, Fe, 0, Sio, CuO MgO CaO

33.10 20.02 15.99 14.98 6.94 5.64

® 83-0984, CuFeS,
% 72-2276, Cu,S
v 85-0734, SiS,
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Fig.2 XRD pattern of copper concentrate
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20 °C/min, MR =N 20 mL/min,
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Table 3 Thermogravimetric test conditions
I AR
PP THE W A
7 THE R

m(CC) :m(CS) W/ C
0~1 000
0~1 000

7
7
:9 900
7
5

900
900
110 900
7 800
7 1 000
9 900
7
5

]

ot

TERERE(ER)

(
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900
900
110 900
27 800
27 1 000
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(1)
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A DR800 S50 1 8RR B ( CuFe,0, ) AT LLTE &
T TP B R ST R DR AR R A0 5 4 1 4R
Bepifk ) HATE UEM CuFe,0, RI1E A48 2k /R (4 &
BT AR CuFe,0, (1 E R A B AR L0
(6) ~(7); B R, CuFe,0, U] L EH 5N
CuFe0, .Fe,0, fll 0,,R)5 CuFeO, #E—H 5300t H
Cu,O il Fe,0,, WzX(8) ~ (9) fArn' ™,

1.5CuFe,0, == 1.5Cu + Fe,0, + O, (6)
2Fe, 0, == 6Fe0 + O, (7)
4CuFe,0, == 4CuFe0, + 2Fe,0, + 0, (8)
2CukFe0, == Cu,0 + Fe,0, (9)
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Fig.3 XRD pattern of oxygen carriers with different

copper concentrate doping ratios
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at different calcination temperatures
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Fig.5 Apparent morphology of smelting slag and oxygen carriers
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Fig.6  Thermogravimetric curves of oxygen carriers

in oxygen absorption and release by programmed heating
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Fig.7 Thermogravimetric curve of oxygen carriers
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