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Performance and Regenerable Evaluation of Thermal Treatment Limonite for
H,S Removal at Medium-high Temperature

SHI Ying'?, WANG Hanlin*, LIU Haibo®, CHEN Dong®, CHEN Tianhu’*
(1. School of Information Engineering, Anhui Finance & Trade Vocational College, Hefei, 230601, China;
2. School of Resources and Environmental Engineering, Hefei University of Technology, Hefei, 230009, China)

Abstract: Iron oxide dry desulphurization is an effective method for H,S removal. In this paper, three limonite materials from
Yeshan, Xingiao and Shao jilao iron mines were selected as desulfurizers for hydrogen sulfide removal. The effects of calcination
temperature and reaction temperature on the desulfurization performance of limonite were investigated at medium-high
temperatures, and a desulfurization cycle regeneration experiment was conducted. The removal mechanism of hydrogen sulfide
was analyzed by X-ray diffraction, scanning electron microscopy and X-ray photoelectron spectroscopy. The results show that
SJL-300 as an effective desulfurizer has a total desulfurization capacity of 1 525.7mg/g after seven cycles. In the evolution
process of the reaction between limonite and hydrogen sulfide, pyrite and pyrrhotite are the desulfurization products at
300—400 C, while only pyrrhotite appears at > 500 C.

Keywords: limonite; thermal treatment; hydrogen sulfide; desulfurization capacity; desulfurization mechanism
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Table 2 Cell parameters and crystalline size of three limonites

. . R - Crystallite
P LR AT (R E AT S I8 (JCPDS 88-315). Sample ah wA A ampoy O
HAALSEDNAXD~KRQ@ . KA Debye-  xq 462 995 303 90 90 78.5
Scherrer A iHHE T AR EBRE - WOREIT xo300 503 503 1372 90 120 85.4
miRRLAE . HER 2 AIAl, B EPTBEEIE R ARk XQ-400 504 504 1372 90 120 81.7
Rk AR S AN T R4 2 MRy, HBEE B XQ-500 505 505 1374 90 120 80.6
FEum B B30, (110)67 5 06 2 0% 58 oF 5 R A2 18 XQ-600 504 504 1372 90 120 83.3
HHE K YS-300 504 504 1375 90 120 9.5
A
2FeOOH —» Fe,0; + H,0 (D YS-400 503 503 1375 90 120 89.9
3FeO0H —=» Fe;0, + 2H,0 )
YS-500 504 504 1375 90 120 93.7
=1 3 FABUEEE XRF 247 YS-600 504 504 1375 9 120 89.2
o .
Table 1 XREF results of three limonites w /% SIL 461 9.99 102 9 90 95.0
Sample  Fe,0;  MnO,  ALO;  Si0, ZnO  LOI SIL-300 504 504 1372 90 120 783
XQ 58.8 32 48 168 1.6 11.9 SIL-400 503 503 1371 9 120 77.0
YS 60.2 16.4 35 3.8 1.0 13.5 SIL-500 5.03 5.03 13.75 90 120 70.2
SIL 82.6 03 22 27 0.8 8.7 SIL-600 506 506 1364 90 120 55.3
LOL: Loss on ignition of samples at 800 ‘C; w is mass fraction. a, b, c: Axial length of the crystal; a, f, y: Axial angle of the crystal.
G: Goethite H: Hematite Q:Quartz G: Goethite H: Hematite Q:Quartz
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(a) XRD patterns of XQ and calcinated products at different temperatures
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(c) XRD patterns of SJL and calcinated products at different temperatures
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XRD patterns and crystallite size of natural limonite and calcinated products at different temperatures
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(b) XRD patterns of YS and calcinated products at different temperatures
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(d) Crystallite size of calcinated products
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Fig. 2 Breakthrough curves of limonite calcinated at different temperatures
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(a) XRD patterns of SJL cacinated at different temperatures after reaction
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