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ABSTRACT

The elemental sulfur recovery from the thermal decomposition of pyrite and the aqueous
oxidation of pyrrhotite were studied in a batch and fluidized bed reactors.

In the thermal decomposition reaction, the effects of reaction time, temperature and particle
size on the rate of reaction conversion were examined.

In thermal decomposition reaction, the optimum reaction conversion was obtained in the tem-
perature range of 700 and 750°C and reaction time of 30 minutes.

In aqueous oxidation process, 70% of elemental sulfur was recovered from pyrrhotite ( — 60
-+ 325mesh) at temperature of 110°C, pressure of 150 psig and reaction time of 90 minutes.
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1; fluidized bed

3, rotameter

5, regulator

7; cyclone

9; sulfur Condenser
10; sintered distributor
12; air box

2; preheater
4; N; bombe
6; ball valve
8, feed hopper

11; Insulation
13; overflow Pipe

Fig. 1. Thermal Decomposition Equipment
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1; 0Oz inlet
2,3, cooling water inlet and outlet

4; thermometer
5, impeller shaft
6, steam inlet
7, steam drain
8, impeller

9; sampling line
10; O-ring

Fig. 2. Aqueous Oxidation Equipment
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Fig. 3. Temperature effect on therma: decomposi-
tion at fixed bed Reactor
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Fig. 5. Temperature effect in fluidized bed Reactor
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Fig. 8. Effect of reaction time on sulfur recovery
450 rpm at 110°C, without H,SO4
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Fig. 10. Concentration change during the aqueous oxidation at 7.5 kg/cm?

&=
.
fad el 9FF Fr AE P UE
2
L

il "ok, & a4 E kol 9 FE
dhtd o] ZebAAl HEd AslA FEE
4=tk A QA Agshe AN
A-g-stglet
_ 1+40.5¢s
=T =gt © ®

g A P LAFTNA Ao volume
fraction o] ¥} -2 Aale] AEelr}, 474
5)E ()A¢ vy g « Schmidt number &
kel 98¢ Fx qlAst oh == impeller
o AAS g A4 FHFegled, Aty
g “S"E A-gdte] T FE (0nSN/ m) ol
W2 & Fetd Fe e BAT AL
Fig. 98t Zo] AAA oz A ZAHA.
elelgl AgdA S Fo ¥ J9dlA o &
2 Aol AP o]ok T Aot

(u) A7l wg g4 FpEuis}: Fig. 10
2 A7) wEk AZE BAF Ferr, Fe'*?
o H,50,¢ Exoltl, oo o] yk-$-9
mechanism & t}-&3l o] A 4+ Y&

Ao},
FeS + 20, FeSO, 6
FeS + H,S0, FeSO, + H,S )
H.S + 1/20. H, 0+ S (8
6FeSO; + 3/20, Fe (8045 + Fe.0;4
()]

Fe,(S04); + 3H0
FeS + Fe, (804) 3

Fe;0; -+ 3H,S0, (10)
3FeSO, + S 1D

Fig. 10414 Fe'* o] &9 FEZ/ 9%
@A (NAe] AL nAFET, ol
Fe*** o] & 8 H.,SO,¢ ¥E= zH4gHE 2
T Qe ol AL (1) 3t A A
< (DA gty A 2xde (IDAE
W dte] dojvle Aoz F5,

o] L A X9 Pyrrhotite 7} £x=3w Fe*
o] 29 FrtRrtE Fer* o] 28 £uwyt o] @
7l o] Fer* o] 29 FEE 24 BXo]
FA% F&sA "k, oldl =l Ferr* gl
H,S0, 9] %7t SrtelkAl =lel, o]« b
-2 7] 3 AbEd-S- tpA] FeS o} ub-SA1Z &
) (recycle §), 5 &7 F4ke] oFo] &%

]

A7 el 9% =l peak 7 Vel Al 7ke

HWAHAK KONGHAK Veol. 18, No. 5, October 1980



392

A7

5% A XA Jeltor peak o Folx ¥
A v Fokeh oA &9 418 <ol o
oot % U o] s GIFE FE Aoz
A=, recycle §4-& Ag-54 Fe'r, H,
S0,, Fe*** 2 3|45 pyrrhotite & =
g% ¢ gA =

Sulel et Fo ko] w2 IFIpA
(pyrite ¢} pyrrhotite)-& o] &3 TF Y A A
AL AL 3 4go] 17,6%0)9 AR 347
7k 3.8 02 AAAe] ¥rh.1P

53 B

1 #53% 488 2 e %A pyrite
& 700~750°Col A 30 3 B¢k wrgAs
ef A L3-Sl A A% 4 3l pyrrhotite
T 4% 4 Au.

2. pyrite o] mAFeA 83 wHS& Aol
qaA PsLEE 3E + 990

3. memd Pl IRAWIH A4 sk 4E
dlAe 97§e]l: hot filtratione]} ext-
raction by o2 A A% 4 Igl=

Nomenclature

A Surface area

a experimental constant

b experimental constant

Cs concentration of A component

Ce concentration of A component in bulk

D diffusivity

D impeller diameter

N rotational speed

N, rate of transfer of A component

S surface area of particle

U superficial gas velocity

Uns minimum fluidizing velocity

)

Greek letter

film thickness
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o viscosity of liquid

Hm
0
&5

10.

11.

12.

viscosity of liquid-solid suspension
density
volume fraction of solids
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