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ABSTRACT

The experiments have been made to develop manganese-based sorbent(MT, MFT)
for the removal of hydrogen sulfide from simulated hot coal gases. Manganese-based
sorbents were tested in an ambient-pressure fixed-bed reactor to calculate HaS
removal efficiency, and a three hole jet attrition tester to characterize the sorbent
physical properties. According to the experimental results of attrition test, the
attrition resistance of 5% bentonite containing sorbent was higher than that of 2%
bentonite. The attrition resistances of both sorbents increased with induration
temperature. Effects of sulfidation temperature, space velocity, and HzS concentra-
tions on the Hs2S removal efficiency were investigated. Experimental results showed
that HoS could be removed from 5,100ppmv to 20ppmv at 450C, and to 30~65ppmv
at 550~650C for both MT/MFT sorbents. As for the change of space velocity, the
breakthrough time was decreased with space velocity.
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Table 1. Physical compositions of manufac-
tured sorbent (unit : %)

Designation | MnCOs | Fe203 | TiO: |Bentonite
MT-5 75 . 20 5
MT-2 78 . 20 2

MFT-5 55 20 20 5
MFT-2 58 20 20 2

Table 2. Crystalline phases of sorbent
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Fig. 1. Three hole jet attrition tester.
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Fig. 2. Schematic diagram of the experi-
mental apparatus.

Table 3. Conditions of sulfidation experiment

Variables Conditions
Temperature 450~650C
Gas compositions| H2S 0.3~1.67%, H2 10%,

N2 balance

Space velocity 156~310min""
Particle size 360~841um
Loading weight 1000mg
Pressure latm

(DS 6200 GC., DONAM Instrument Inc.,
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ojmj A}g% ZFL 8(L)X1/87(0.D)e] Packed
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g Wite R #e F3ed FRAE HAE
) Hlzgez g AHUA: 28TE ALE
sten, vl e Wiy Boh 3t =
2 Fuz Agsaict. Fshigol g ddxh e
Table 33 2t}
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Fig. 3. Reduction characteristics of MF &
MFT sorbent with temperature (6~7
mg, 20% Hz- bal. N2, 120mL/min).
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Fig. 4. TG curves of MF & MFT sorbent
with increasing temperature (6~7
mg, 4C/min).
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Table 4. Particle size distribution of MT/MFT sorbent before and after attrition test
Particle size distribution(%)
Conditions Designation | 180 | -80~ | -100~ | -140~ | -170~ | 200~ | -230~ | -270~ | -325
mesh | +100 | +140 | +170 | +200 | +230 | +270 | +325 | mesh
1000°C Calcined | MT |before| 6.67 | 9.14 | 17.81 | 23.53 | 18.60 | 17.56 | 4.05 | 141 | 1.24
5% Binder 1000-5 | after | 0.65 016 | 9.62 | 20.07 | 29.47 | 11.32 | 268 | 2.94 | 23.09
11007 Calcined | MT |before| 7.07 | 351 | 12.60 | 8.01 | 14.35 | 20.61 | 20.61 | 8.89 | 4.35
2% Binder 1100-2 | after | 1.24 117 | 187 | 3.30 | 442 | 1832 | 2368 | 17.76 | 31.83
. before| 021 | 4.22 | 1447 | 11.20 | 15.04 | 22.34 | 16.97 | 8.68 | 6.87
1100TC Calcined MT
5% Binder | 1100-5| after | 0.14 | 3.59 | 13.43 | 1068 | 9.96 | 886 | 12.24 | 20.72 | 20.36
1000C Calcined | MPFT |before| 9.03 | 9.24 | 23.26 | 1593 | 14.74 | 18.46 | 14.52 | 8.70 | 5.26
5% Binder 1000-5| after | 3.47 370 | 17.11 | 17.16 | 18.26 | 892 | 6.06 | 542 | 17.13
1100C Calcined | MFT |before| 9.74 98 | 1874 | 1368 | 1053 | 1585 | 1447 | 433 | 2.86
2% Binder 1100-2| after | 7.51 433 | 192 | 1055 | 11.14 | 13.26 | 6.67 | 10.84 | 16.47
1100 Calcined | MFT |before| 3.07 592 | 1530 | 17.42 | 1433 | 17.22 | 16.78 | 5.12 | 4.84
5% Binder 1100-5 | after | 2.65 281 | 1820 | 16.76 | 9.59 | 10.03 | 14.59 | 11.01 | 14.37
40 20
o MFT.1000°C-5% |
a MFT.HOGC-”‘
O MFT, 1100°C-5%
E ol 1 oo
5 ®  MT. 1100°C-5% §~
5 —O— Average, MFT ;
2 ¥
£ -1
: !
o
2 H
8 S ———
—0— MT
oot —g— MFT
o - . +180 mesh o : A . .
+80 -8Q/ -100/ -140/ 17O/ 200/ -230/ -2T0/ -325 1000°C 1000°C 1100°C 1100°C
+100 +140 +170 +200 +230 +270 +325 binder 2% binder 5% binder 2% binder 5%
Induration conditions

Mesh size

Fig. 5. Particle size distribution of MF &
MFT sorbent after attrition test (45
g, 10L/min, 5hr).
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Fig. 6. Attrition indexes of fresh sorbent
with manufacturing method (45g,
10L/min, 5hr).
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Fig. 7. Breakthrough curves of MT & MFT
sorbent with temperature (0.51%
H25-10% Hz-bal. N2, 190mL/min).
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Fig. 8. Breakthrough curves of MT & MFT
sorbent with space velocity (0.51%
H2S-10% Ha-bal. Nz, 190mL/min,
550C).

7b B8 FE JENIITH MT €3841& 2%
7b 156014 260min o2 W3 o t/t*=0.872
dFsA JdEey MFT 234 InEss)
156min'9 A% t/t*7} 0.922 ®A Yehian
210min™'¥ 2% 0.75. 260min”'Y A% 0.500]
Ak, FLEE7t 156min'd A$= MT @348
o B8A o] §AEo] Eou FUETI 213t
ol Aego] AAsEE 20%9 AANFEL AlL
g MFT7} MT 884 2o vreamr) vade
AL 9njiy] oL BB Eo] ARG
Bieaste] W& Er) way] oot o
Aate e FeAaEe] galukeses)
7V¢ WE3 ZnO, CaO, FeO «olgtm H1g
Flytzani-Stephanopoulos 59 QFA7'Ygx



Pea AAE AY YA ERA Eel 54 Pt &= 2075

1400

H,S concentration(ppm)

0.0 02 04 06 08 10 12 14
Time/t*

Fig. 9. Breakthrough curves of MT & MFT
sorbent with HzS concentration (10%
Ho-bal. N2, 190mL/min, 550T).
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