temperature H,o

jas coal gasification
A Ardi, 6. Piccalugs, A. Musiny

agliari, Cittadella Universitaria, 03042, Monserrato, (CA) ltaly
sorzio AUSI, Palazzo Bellavista Monteponi, 03016, lglesias (C1) ltaly

Introduction contact: mauromureddul@unica.it

ca is a high-surface area (up to 1000 m%/q) material, with 6-7 nm-wide reqular channels and thick (3-
2 confinement of the active phase into the mesoporous channels of SBA-15, control of the particle size on a
ight be achieved. As a consequence, enhancement of the active phase reactivity might be expected.
r retention capacity referred to the active phase was shown by the composites if compared with a commercial
riance with the case of the commercial product, the sorption properties are enhanced after regeneration and
upon repeating the sorption/regeneration cycle 2. Nanocasting route has been selected to produce all the
es. [he overall results show: (i) the confinement of the active phase into the ordered channel system of mesostructured
1 achieved by both Incipient Wetness and Two-Solvents impregnation strategies; (ii) the sorption behaviour not strictly
nendent on the surface area and pore volume features of the composites, which are usually assumed as key parameters.
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These days the possible depletion of earth's fossil fuel resource
concerns in the field of energy. Therefore, the development of
world. Raw gas produced from the |GCC gasification, the
pollutants, including Hydrogen Sulfide (H,), the main
resource, catalyst poisoner and can cause pipeline cor
to be used to remove H, in above technologies fc
Unfortunately, despite the favourable thermody
regeneration can cause the sintering of the
performance. To overcome this drawback,
removal were synthesized in a wide rang

flost Material Sorbents preparation: The nanocompositing method Impregnation strategies
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: The data points cannot be interpolated by the same curve. Each set of points, as a function of preparation The highest retention capacity per unit mass of Znll is obtained for the TS_|l sample,
-series samples reveal 8 good | i - - - fallowed by the IWI_10, bath being much mare higher than th ding value of th
hase intg th t In th f method (IWl or T5). requires a specific curve. The effectiveness of the active phase in the H,s removal does ollowed by the IW1_ID. bath being much more higher than the correspanding value of the
= [POrL. N E CBSE_ 0 not depend on the textural features only. The Ta-series samples lie above that of the IWl-series, which commercial Zn0) sorbent. The high surtace area suppart for disperding on a nanometric
d SElITI|J|E (IWI_E[I), “]'2'] nm zinc UX":IE suggest that the better way of Expluiting the |JEELI|iEII" structure of SBA-15 is the use of Two-Solvents method scale the active |J|'IEISE ehnances the EllJIlIty of the latter to react with the |JEI”LItEII'It gas.
ler than the pore size are also visible on the for the confinement of the Zn0 phase into its channels.

series micrographs indicate a good dispersion
e support and no presence of aggregates of large

Sl.lll]hldﬂd als is revealed.
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Schematic representation of the sulphurisation process ']
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Scherrer equation, gives a value of <D>ypp= 3-0 nm. The support 0 5000 10000 15000 50 95 4 12
mesostructure is retained except for the IWI_B0 sample (not shown). Time (5
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@ 1= fresh sorbent; 2 = after 1* regeneration; 3 = after 2%

The TPO (Temperature-programmed oxidation) runs in flowing air
show two peaks, corresponding to two different steps of S0, release.
In view of the observed detrimental effect of the higher temperature

on the sulphur retention capacity (see table above), it seems safer

do not exceed 000 °C in the regeneration step.

Regenerated

. ZnO metal oxide layer . ZnS metal sulphide layer

Commercial sorbent shows poor regenerative capacity. Znl/SBA-1a
composites clearly show that the regeneration process enhances
their performanc. Such improvement is maintaining during several

cycles.

B Metal oxide layer partially sulphided

[100] The Low-angle diffraction patterns reveals a progressive decrease
shift toward higher angles: fresh > sulphided > regenerated, which
suggest a progressive decrease in the pore size.
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pregnation techniques. Remarkable sulphur retention capacity, in the case of Znll/SEA-la composites, referred to the active phase was shown ¢ o

bent. At variance with the case of the commercial product, the sorption properties are enhanced after regeneration and maintained upo
eration cycle. The unexpected enhancement in the sulphur regeneration capacity has been ascribed to a reorganization of the active phase occurring
2p. Uifferent loading percentages of Znl (10, 30, 60 wt.%) on SBA-1a and their characterization and Hyo sorption performance, have led to the best
e |nading of 20 wt.% for iron- and zinc ferrite-based sorbents. The XRD results indicate that the use of the iron in place of the zinc, inhibits the crys
ver, the experimental H,S sorption data show that the presence of the iron significantly improves both desulphurization and regeneration activity
ent. Among the prepared sorbents, Fe,0; composite gives the best performance during the first desulphurization cycle of hot coal gas under the ado
ant to observe that most of the sulphur was released within the temperature range of 220-3a0 °C against al0-630 °C of the zinc compaosites.
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