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Background

Experimental

• Biomass gasification and subsequent fuel synthesis is a realistic route to 2nd generation
biofuels.
• Key issue: The produced syngas contains undesired species and contaminants that has severe
detrimental effects on downstream equipment and catalysts2.
• Solid particles, tar, sulfur compounds, nitrogen compounds, volatile ash compounds etc.
• Amounts and types depend on the feedstock, gasification process and conditions3,4.
• Gas cleaning and gas conditioning are important steps
• We study high-temperature gas cleaning, considered to be beneficial in terms of energy
efficiency and investment from a process design point of view.
• Here: Sulfur sorbents. A key contaminant in biomass-derived syngas is sulfur, leading to severe
corrosion of equipment, rapid deactivation of catalysts and environmental pollution.

Our work

• Support: γ-alumina
• Mn loading: 15 wt% (wet impregnation in H2O), dried and then calcined in air, 600 ºC (5
hours)
• Mo: co-impregnated with nominal loadings 0, 2, 5 or 8 wt%,
• Samples are termed 15Mn, 15Mn2Mo, 15Mn5Mo and 15Mn8Mo.
• Testing:
• Capacity measurements: dry gas mixture containing 4000 ppm H2S and 40% H2 (balanced
with inert gas), using QMS for analysis of product gas
• Residual H2S level in gas phase: 1000 ppm H2S, using Fluoresence sulfur analyzer
• Sample weight 0,2 g, total gas flow-rate was 100 ml/min, pressure ambient
• Regeneration done at the same temperature and pressure, using diluted air in N2 (25 vol.%).
The samples were pre-reduced in 50% H2 during heating to the sorption temperature

reactor

 Objectives
• Develop Mn-based desulphurization solid sorbents with high capacity and stability
• Can we improve properties by adjusting composition (promotion)?
• Mo has been proposed as promoter for Mn-based systems
• Effect also on residual H2S level?
 Strategy
• Optimizing sorbents by adding Mo as promoter with different loadings
• Investigate sorbent behaviour experimentally
• Characterization of fresh and spent sorbents with various methods to identify active species
and chemical and physical transitions
Figure 1. Process flow diagram of the laboratory set-up

Results
Experimental results

Figure 2. Initial capacities of all sorbents

Figure 3. Capacities of 10 repeated sorption cycles of all sorbents

Figure 4. Comparison of H2S residual level between measured
value and thermodynamically calculated value

Characterization results

Sorbent

surface area [m2/g]

Average pore width [nm]

Average pore volume
[cm3/g]

15Mn
15Mn2Mo
15Mn5Mo
15Mn8Mo

121
130
122
125

14.1
14.2
12.9
13.9

0.47
0.52
0.42
0.48

15Mn-AR
15Mn2Mo-AR
15Mn5Mo-AR
15Mn8Mo-AR

115
98.2
91.8
85.3

15.7
16.8
16.7
17.4

0.52
0.48
0.40
0.41

15Mn8Mo-AR600
15Mn8Mo-AR700

94.1
79.9

14.5
16.7

0.44
0.43

Table 1. Textural properties of fresh sorbents and regenerated sorbents upon
multiple sorption/regeneration cycles.

Figure 5. XRD patterns for support material, fresh
and regenerated sorbents

Figure 6. Raman spectra of fresh and regenerated sorbents
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