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Effect and mechanism analysis of calcination temperature on the sulfidation
behaviors of iron-manganese based sorbents in hot coal gas
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Abstract; The calcination temperature is one of the main operation parameters needed to be regulated during the
process of preparing sorbents. The reduction and sulfidation behaviors of 7F3M series mixed metal oxides sorbents with
Fe/Mn atomic ratio of 7 : 3 were investigated ,and the properties of pore structure and the forms of active components
were characterized in this paper. The effects of calcination temperature on the special surface area, pore volume, and
the forms and amounts of active component of Fe-Mn mixed oxides sorbent prepared were discussed. In addition, the
relation between these effects and the capacities of sorbent removing H,S from hot coal gas was also analyzed under the
conditions of different space velocity and sulfidation temperature. The results show that the specific surface area and
pore volume of sorbent increase with the increase of calcination temperature, and they reach a maximum value at
600 °C. The sintering phenomenon on the surface of sorbent occurs when the calcination temperature continuously in-

creases , which makes the specific surface area and pore volume of sorbent reduce sharply. The sulfidation temperature
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has a strong influence on the desulfurization capacity of sorbents through the reduction of sorbent and formation of

Fe,0, by H, and CO contained in sulfidation gas. The Fe;O, in sorbent is the optimal active species for the desulfu-

rization of sorbent in hot coal gas and its amount can be adjusted by the sulfidation temperature and calcination tem-
perature. The 7F3M600 sorbent has the best sulfidation performances at 500 °C and the space velocity of 2 000 h™".

The desulfurization rate of sorbent can reach over 99% and sustain for more than 30 h,in which the sulphur capacity

of sorbent is up to 45.56 gS/100 g sorbent.

Key words : desulfurization ; Fe—Mn based sorbent; hot coal gas; TPR
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Fig. 1  Desulfurization rate of 7F3M sorbents with different
calcination temperature
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Table 1 Sulfur capacity of 7F3M sorbent with different

calcination temperature

% i 551 7F3M500 7F3M550 7F3M600 7F3M650 7F3M700
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Table 2 Specific surface area and specific pore

volume of 7F3M series sorbents

e/ °C. 500 550 600 650 700

WWEEHH/ (m® - g') 2596 29.19 34.16 19.47 14.95
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Fig.2  XRD spectra of 7F3M series sorbents obtained at

different calcination temperature
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Fig.3 H,-TPR spectra of iron and manganese oxides
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Fig. 7 Breakthrough curves of sorbent 7F3M600 sulfidation

reaction under different space velocity
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Table 3 Effect of sulfidation temperature on effective
sulfur capacity of 7F3M600 sorbent

LR/ C 450 500 550 600
LIRS 30.9 45.6 34.2 37.9
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Table 4 The equilibrium constant of sulfidation reaction at different temperature

R/ C

SR IS
450 550 600

Mn, 0; +2H,S+H, ==2MnS+3H, 0 5.80x10™ 1.06x10' 2.62x10" 7.21x10" (13)
MnO+H, S == MnS+H, 0 6 442.08 3 728.98 2 305. 07 1 504. 40 (15)
Fe,05+2H,S+H, ==2FeS+3H,0 2.18x10’ 1. 14x107 6. 44x10° 3.91x10° (16)
Fey0,+3H,S+H, ==3FeS+4H,0 1.91x10° 1. 04x10° 6.36x10° 4.24x108 (17)
FeO+H,S == FeS+H,0 904. 24 623. 83 460. 38 359.53 (18)
Fe+H,S == FeS+H, 12 666. 70 6 897. 02 4 157.70 2 726.58 (19)
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