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Kinetic Studies on the Oxidation of Copper Concentrate Particles
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ABSTRACT

Copper concentrate particles were fed from the top of vertical reaction tube of 2.8 cm ID and 65 cm long with an O,-N, gas
mixture. The reaction tube was heated to 1000 K to 1400 K. The copper concentrate particles were very rapidly oxidized and
melted down during their descent in the reaction tube. The particle temperature were calculated by combining an unreacted core
model, mass transfer between gas and particles, and heat transfer between gas, particles and tube wall. The particle temperature
reached its maximum at the height of 20 to 30 cm from the top of the reaction tube, and it attained about 1700 K at higher oxy-
gen partial pressure. The most particles were melted at the oxygen partial pressure above 0.2 atm.
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Fig. 1. Schematic illustration of experimental apparatus.



SR AT ERfLSOmEol AR R BT 49

7YgsIAch. W 257 A9 RukA] 2ed &
WS Aol ESHO T RE] A AL —‘%9;9& z
3k AAhdA EIEAE &9 BUEAM § AE
A2 6gmin®] $xE FIFIA EFVEE HF °EL—
100 cm*s0 2 A FA812, #HLE T,= 1000,
1200, 1400K2] 37FA] %, 4B po,= 0, 0.2,
0.3, 04 atm®] 47FA] £Eo 2 WA ZTH

W & Yslsle A8 Fig 1 o YERA sampler
& ] Sl AYsie AFsIAeH, olu A
28 F9E 7+ A=E 7] st samplerdlell &
oA Attt e Haleke YA AHE A

= A& AHE ST JEREE A st
At

AT YA A= F v FF, XA 3EEH
2§ B4S 3tk S= AEE 1300Ke Aot
E97] FolA 4087 9272 2skE S0, 7=
H,0, £ F4°4%] ¥ NaOHZ %3} HA 3l
Shi=g

rt: mlm

3. AlEga

3.1. EHEHE

Fig.2 o= #2% T, =1000KY = w3 Adt
VH AT () B ALESL pol WE YA F

A5 7% T wslE JYepie)h Al 28l
°] YslAE] oF 15cm F25E @3k3o] o]
AASIA 40~50 en7bA A&EE AE € Y
3 EREE S0 At Eeto] ST mat 27]9

40 T T T T T T

30

8
3 -
§ 20 —
5 7,=1000 K
:/J" | Po, (atm) B
o O o2 _
A 03
O o4
0 1 1 L 1 ! 1
0 10 20 30 40 50 60

Distance z, (cm)

Fig. 2. Effect of oxygen partial pressure on the desulfuriza-
tion rate of copper concentrate at T, = 1000 K.
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Fig. 3. Effect of oxygen partial pressure on the desulfuriza-
tion rate of copper concentrate at T, = 1400 K.
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Fig. 5. Comparison of micrographs of cinders obtained at various locations (T, =1000K, po,=
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