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ABSTRACT

Experiments have been made to test the practical feasibility of using calcined manganese ore to
desulfurize hot reducing gas. In this study, the effects of particle size of sorbents, temperature of sul-
fidation, flow rate and sorbent characteristics on the H,S removal efficiency of calcined manganese
ore were investigated. Experimental results showed that the removal efficiency of H,S was optimum
when the temperature was about 800°C and that the smaller particle size the higher the H,S removal
efficiency. When the temperature was above 800°C, the reactivity of sorbent has lowered hecause ag-
glomeration of sorbent increased intraparticle transport resistance, and this phenomenon was con-
firmed by SEM photographs. As the temperature increases. capacity for the H.S removal was in-
creased but the equilibrium concentration of H.S was not affective.

Keywords : High-temperature desulfurization, Mn-based sorbents, sulfidation.
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Fig. 1. Oxygen potential diagram for the Mn-O system.
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A+ MnS(s)+5/30,(g)}=1/3Mn;0.(s)+50. (7)
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Fig. 2. Comparison of experimental data on reaction e-
quilibrium MnO-+H,S=MnS+H,0 with those cal-
culated from compiled thermochemical tables.
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free energy data for the reaction MnO+1/2S,=
MnS+1/20,.

<+ A%k
MnO(s)+1/2S.(g)=MnS(s)+1/20.(g) (8)

o] Ft*¥Eo] Fig. 39 AdllA C7hA| Fol glw
Al D9} E& AG w0 2 AGysM e o] -B8)od ?‘?H
o} 3] ok e F 7] AdAA) o} ubE-S abe-s}
o g APA} A D ®rke E 7} H70 el 9l
222 Turkdogan®2 E7} v Aghstuly sfj4ig)e
o ofefjo] 4] (9)9} o] viebd 4 lut

AGr=106,900-9.18T, J/mol (9)

e
T

A] (9)9‘}' AGQHZQ, AG”HZ(!% —;f—t}s‘}'cd %L‘ l'%
Azl B AAD A (100& 9L 4 97,
(10)e4 & 4 9lEo] £57}1 371842
Fte] zelA|ng HY s Frv) =
o 4= 9l

log (Puxo/Puzs) =2,557/T+0.204 (10

2. RSN

WIHAbsHE0) B3l ote] ukSof B4 S walr}
= A de] gzl APl HAgk wrkAks}

dshol o 23 g2 aol) sl
q 1.

1
i

ol

o o
wo o2 1> to

7F

A Zﬂ 3191 Med Ak kAl (Naturdl manganese
N4 AbgAE S 2] Evbs w
H°l RS Agar)E oh
npr___tﬂ L=RC B]%——— §ol )F ¢l o wu 15 ﬁ;ﬂz}‘cd o/\]
ol & 7o 71d=ch Table 12] a4k wg}
A 2B AT Vb upel o] AAaly o
A2 A 3skell e ko] fakol 51.85wt.g 2

Table 1. Ultimate analysis of natural manganese ore”
Component Mn Si0, ALO, Fe CaO MgO others

wt.% 51.85 3.13 251 3.86 .11 0.25 38.33
C: R st el e A

Table 2. Physical properties of natural and calcined
manganese ore’

e . , natural 17
Specific surface area(m’/g) calcined 295
e . - natural 3.25
Specific bulk density(g/cm®) calcined 364
EET R
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Fig. 4. XRD diagrams of natural manganese ore.
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Table 3. Experimental conditions of reaction

Temperature(°C) 600-900
Pressure(atm) 1
Total gas flow rate(m//min.) 150, 200, 300
Particle size(mesh) 20/40, 40/60, 60/80
Sorbent amount(g) 1
Gas composition(%) H.S 131;2%%‘%20%
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Fig. 7. SEM photographs of manganese ore sorbents.
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Fig. 12. Breakthrough curve for sulfication of cal-
cined manganess ore as a function of flow
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Frakol FETE BF AL T FAE = TS o
T olgde}, ol freke] AT 4E AFATE F7t
2 EA5e] gAtEgl ey Y est AdAg e
2 Bol ZAtH ol IS vIHA] Ue AR
Al ek uhs%7] oF 208 Fol wiE 3t
AT 9§ g o] 79w, o= MOt Faze
olgl MnOZ #== Ao AR, $iat
< Fxob dsubea s "ol whEs o 4 9loh

Fig. 132 40/60 mesh, 800°C, f-% 200 m//min*|
A gt FE Wt e FAben e E
AnR Aoz, Fxrt F/MESE break-
through timeo] ZEolx|= AR3} d=stn Y3 F

S oz Sukshe A (10)8] Asfe} dXgcth 2
2t B F Aol 2A 3 71AA] @3t

v. A =

3lpiol 7hAR wzbgA o uke-S Age
7} oeljo} 2+ AE dgirh,

1. AdAt wzbkgAe] w7kt EAbE MnO,, 7}
23 Foll& MO, 283 33iukge] dofvir] A
o M MnOZ 3Hedo] doint F 33iubg-o] 213y
o} g vk Eo) oF 208 Fol wlE F3a F
E7b B3E o]F&=d), ol MnOs}t 4ol 23l
MnOZ #HslE Ao s Atasd, sdue &
%7} g3huledy vl wpE-S o 5 qldh

2. 7bA®E wgbRAl e whrkel ko] 51.85%,
B EH o] 295 mY/gl 2l 71 e €A
o} w53 Bald BA4E spA o glow, uhzkg
2] o] & gtz Al8kL- 30.0 g S/100g of sorbent® 7|
Fol| 7E] o] ¢)3= zinc ferrite, zinc titanate$} H)
S8to], AA TS AR @5 st dledx @
A2 A4 e Aoz waic)

3. B3Mks 2wl 2RISR JYFEE £715
gom, F3ute F MnSe| AAAEE 700-
800°Coll A 2|4 2] Atelgder, 900°Coll A= S3 =
= dAE nyoh vy 3k 3Egse] F
Ewiste Aol 2A dEe 7HAE= ggke
o PG Esnt 7t Zvlele o2 Jepdc) 3

Agolebe S g3Ae] P wHbakx|at
1= EdelA AR 24125 E 800°C, 40/60 meshzt
vowdEe], o] FAAMe w3 o|fEEL
ofefzhe ©3kA] o]8AELE TykS-
MnOol| 71213k 7lo] e XRDE 53 o 4= alsdch

Nomenclatures

AG : Free energy data -+ eeeoee [J/mol]
AG® : Standard free energy data -+ [J/moll
R : Gas constant =-=eoooeereeeneene [1 atm/mol K]
T : Absolute temperature ««+«««=--oooevee [°K]

P, : Partial pressure of component A -+ [atm]
AL A}

B A3e F8Y Faoist Sl
3le] 19954 gHargadellA BA St Fao &t
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