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ABSTRACT)

To remove sulfur dioxide from flue gas by the method of metal oxide, copper powder of
average diameter 2.44#m and 51#m were used in a fixed bed reactor over a: temperature range
of 300 -500T. Copper oxide reacts with sulfur dioxide producing cupric sulfate and it can be
regenerated from the latter by using hydrogen or methane.

Experimental results showed that the reaction rate was increased by the increase of reaction
temperature in the range of 300 ~422C and the removal efficiency of sulfur dioxide was high

in case of small size copper particle, However the removal efficiency was decreased at higher

temperature due to decomposition of cupric sulfate. The rate controlling step of this reaction was
chemical reaction and deactivating catalysts model can be applied to this reaction. The rate
constants for this reaction and deactivation are as follows:

k=8, 367exp ( ~ 10, 298/RT)
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Kd=2. 23exp (~ 8, 485/RT)
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1. Air Compressor 7. Furnace
2. Sulfur dioxide gas 8. Temperature controller
3, Regulator 9. PID type thermometer
4. Flow meter 10. Control valve
5. Preheater 11. Absorption bottle
6. Reactor

Fig. 1. Schematic diagrem of experimental apparatus.
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Fig. 2. Removal efficiency of sulfur dioxide with

reaction time.
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ala AR(12)d A3t k9 ke & T3P
st BB ALl ln €u(Cao/Cag) BT Fig.
56 Jepg= v} REBRE 5 EHERS A
"3 717l &gt ko ka9 FHE TEF

_30_



In 1n {Ca/Cy)

-3

TR K-S FIHT SO, Hertse) (1)

slglom, o|& Fig.6oll4le} o] Arrhenius
plot 3t ololl W WERS thdst 2ol v
Ebd < giel
k =8,367 exp(- 10,298RT)
ka = 2.23 exp(=8,485/RT) seerrevneee
Z, ko) kaoll T BH3 duixe FFH
10,298 Kcal /moie, 8,485 Kcal/mole 01‘1;}_

® 422 °C
. 378 ¢
. 318 *¢

\\\

///

° 100 200 300 400 500 600

Reaction time (sec)

Fig. 5. Plot of 1n 1ln (C /qq) vs. reaction

time to find the rate constants of

reaction and deactivation.

-3
2
/
K S S Y
o > ~ o
lnl‘

1.3 1.4 1.5 1.6
+ x10° xh
Fig. 6. Arrhenius plot of the rate constants

of reaction and deactivation.

GFAetd s A A1 A 1E

= oA TR k o} ka2 g K (12)
of walsbed HEI BHEol ERES wE
& WBske Fig.7ell JERHSIE vk KEEEE

7 dE A9 b ERE £ ooy &
fmos EmfEs KRES &gy —6he
Ag & F deol, olghabrhze] Atsbreld] 9
3 NS LBRHKIEC RA ofs)Alvl2d) of
Bt —KKES 2 #EfTET BRERLCRS #A

Ad = g ¢+ e

B 19y °C

® 463 *C

—— calculated curve

°
»

0.4

rractional conversion of SO,

Time (min)
Fig. 7. Comparison of experimental data with

theoretical fractional conversion curve,

s

5. #&

Dk HBERE T osa 22 MaE

dF T Atk

1. BEE KrEsdlA 72 #Ke 93 of
BFATFLY) BEFS 300 ~ 422 CollAe K
BEET 5 45 e & +5 34+

2. 78 BB A (d=2.4¢m) o AS$E
422 C Blk, 38 B (dp =51 pm ) 9| A9
452 C BlEo] RIEBEANA o34zl

~31-



ERo] BTG, olv £RE 4T
BoM oz BRI

3. BEHARS A A3bree)l olg

A7tz REEES T8 4 3lgod,

ofel

A k9 kaoll HF BN YA€ 22 10,

298 Kcal /mote, 8,485 Kcal /mole

ojli #

EEHe 53 2o,

k =8,367 exp(-10,298/RT)
kg = 2.23 exp(-8,485/RT)

2% B W

. Activity of solid reactant(-~)

: Inlet concentration ofSO, (mol/cm®)

: Outlet concentration of SO, (mol/cm®)

: Diameter of solid particle (*m)

: Feed rate of SO, (mol/sec)

: Rate constant for the reaction(cm’ /g. sec)
. Rate constant for the deactivation(cm® /g. sec)
: Gas constant (cal/g. mol. k)

: Rate of reaction of SO, (mol/g. sec)

: Temperature("K)

: Reaction time({sec)

: Weight of solid reactant (g)

: Capacity factor of a reactor (J=='—W-F£‘)
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