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Abstract An innovative flue gas desulfurization FGD coupling process was proposed in this study to overcome the problems in wet-
type limestone/lime processes which include fouling clogging and difficulty of selling the by-products and the problems in traditional
process for vanadium extraction from navajoite ore such as excessive consumption of sulfuric acid and emissions of pollutants. The
performance of a jet bubbling reactor JBR at pilot-scale was evaluated using navajoite ore produced in the process of extracting
vanadium pentoxide as desulfurization absorbent. Results showed that navajoite ore slurry achieved better desulfurization performance
than limestone slurry. When the inlet flue gas pressure drop was 3.0 kPa the gas flow was about 2350 m’- h™' and the pH of the
navajoite ore slurry was higher than 4.5 the desulfurization efficiency was stable about 90% . The SO, removal efficiency appeared to
increase along with the increasing of absorbent cycle-index. The efficiency of the second circulation was improved 3.5% compared to
the first circulation. After an operating duration of 40 minutes the leaching rate of vanadium pentoxide was about 20% and reached
60% when the by-products were leached with 5% dilute sulfuric acid for 10 hours. The by-product from this process not only could be
used to produce vanadium pentoxide which is a valuable industrial product but also could significantly overcome the pollution problem
existing in the traditional refining process of vanadium pentoxide when navajoite ore is used as the feed material. This FGD process
using roasted navajoite slurry as absorbent is environmental sound and cost-effective and shows the potential for application in the field
of flue gas desulfurization as well as hydrometallurgy.

Key words roasted navajoite desulfurizing absorbent jet bubbling reactor flue gas desulfurization vanadium pentoxide

511 15 SOZ
/
1~6 7~10 11 12
112 11~13 2009-07-04 2009-09-10
50778066
2006BAJ04A13
NCET-08-0181
85% / 2008SK3082
1 95% 1985 ~

E-mail chenfang0539@ 163. com
* E-mail chunpingyang@ gmail. com



898 31

+1/2H,0 + CO, 3
3 Na, SO, 0,
16 17 Na2504
18 2Na,S0, + 0, — 2Na, SO0, 4
19 20 CaSO, - 1/2
H,0 CaSO,- 2H,0
CaSO,- 1/2H,0 + 1/20, + 3/2H,0 —
CaSO,- 2H,0 5
1.2
21 1
JBR 23
PVC
24 ~27
24
95%.
1
S0,
1 200 ~ 300 mm
1.1
N +
? 1000 mm
T8 ) Na,0 CaO
MgO S0, S0,
NaOH  Na,SO,
1 S0,
2NaOH + SO, — Na,SO, + H,0 1 o
pH > 9.0 S0,
Na,SO, + SO, + H,0 — 2NaHSO, 2
pH 5.0 ~9.0
2 / 1 ~1.05
CaCo, NaHSO, CaCo,

CaCO, + 2NaHSO, — Na,SO, + CaSO,- 1/2H,0 | Na® S0;~



4 899
BRI A B
AN
§5555855¢
4 o
A
b
iE | .
&=
41
B =,
TGS 12 ;ﬂ—/ -
I ‘ |
14
1 2. 3 4 5 6. 7 8 9
10. 11 12 13 14. 15 16
1
Fig. 1 Experimental device and flow diagram of flue gas desulfurization with navajoite slurry
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