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40 wt%Fep203/Al203 (Cal. 973K, 6hr)
=
S FeoO3
2
| |
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Al203
| ‘ ‘ ; II ;
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2 Theta
B] 5. 40wt%- Fe,03/Al,03 % #n& XRD & 48 B
# 1. 5=z EmeAz ICP A7 %
. Nominal Fe;O3
0) 0)
Sorbent Fe,O3 loading (%0) loading (%) Recovery (%)
5 wt% Fe,03/Al,03 4.99 5 99.8
15 wt% Fe,03/Al,03 14.14 15 94.3
30 wt% Fe,05/Al03 26.79 30 89.3
40 wt% Fe,03/Al,03 35 40 87.5
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10. =% CaCO3# LDH *: 10 kKW 4 s F Juipl3 CO 4 B £ > % % 2557 LDH 4= 44 J
BiRt > i2 1731 % 6cycle LDH 48 % {4 & >t CaCOs (64/ 22 %) » % % 4 &) 10

t'Lr7r o
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100
g 80
0
2
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=
©
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0
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Cycle

W1 10. CaCOs &2 f 2 3 4747 LDH # sa*" 10KW & fi it 548 TRl 32 5 %
(4 & ix i+ £ 700°C > 40% CO; ; " ik i+ 1 750-900°C > 100%N,)

B ,T*u outcomes

()% #23F 103 2R 112" 24 20 5% > RPN €M 125 ~REPT6 4

(SCI5 & ~EILR)~RPHT 25 > T i AFF 34308 7(SCN2#Hm> & ¢

(1) % 4 >% Journal of the Chinese Institute of Engineers (SCI # 7|):4 <~ “CO, capture at
high temperature using calcium-based sorbents,” 2014, 37(2), pp. 152-164
#m % 4 & . Calcium-based sorbents synthesized from CaO, CaCOs; and Ca(OH).
precursors were demonstrated as high-temperature CO, capture materials. The effect on
CO, capture capability of calcium-based sorbents receiving different activations was also
investigated. After proper activation, the best carbon capturing material is CaO that
captured 75% of available CO; in nine cyclic tests and captured 61% even after 40 cyclic
experiments. The correlation of the structural difference in the three activated sorbents
and CO, conversion has been discussed. The sintering effect is presumably a major cause
for activity decline of calcium-based sorbents after cyclic carbonation/decarbonation runs.
(2) # % *t Journal of Alloys and Compounds (SCI # ¥1])# <= “Synthesis, characterization and
high temperature CO, capture capacity of nanoscale Ca-based layered double hydroxides
via reverse microemulsion,” 2014, 586, S498-S505 -
WwmEAER AP R F e RE WA Ca-Al Kk kiF £ (LDH) s e ;gd
R UEERRDER CBREF BT > AL ARSI E G PR &
A58 B 00 TR en A F R e & 700°C S 0 vt 8 LDH ak,, % 600°C pF £
7 %ﬂ FCO e # > HHFEN A XD EXTFIZRER ~EREF BFRE R
. 4 80°C be\mwﬂ%,gmﬁf E § Epeifn COp 2Pl v%ﬁm‘?sév’ﬂcozéﬁ“j%é‘ﬁ
AAWt% > @ ¥ E BT R 2 AF P REOEERE
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(3) % % *% International Journal of Hydrogen Energy (SCI #f 7]):4 < “Three-Dimensional

Numerical Modeling on High-pressure Membrane Reactors for High-Temperature
Water-Gas Shift Reaction” 2014, 39, 28, pp. 15517-15529.

#m ~ 4% & : This study presents a three-dimensional numerical model that simulates the H;
production from coal-derived syngas via a water-gas shift reaction in membrane reactors.
The reactor was operated at a temperature of 900°C, the typical syngas temperature at
gasifier exit. The effects of membrane permeance, syngas composition, reactant residence
time, sweep gas flow rate and steam-to-carbon (S/C) ratio on reactor performance were
examined. Using CO conversion and H, recovery to characterize the reactor performance,
it was found that the reactor performance can be enhanced using higher sweep gas flow
rate, membrane permeance and S/C ratio. However, CO conversion and H, recovery
limiting values were found when these parameters were further increased. The numerical
results also indicated that the reactor performance degraded with increasing CO, content
in the syngas composition.

(4) % 4 >t International Journal of Hydrogen Energy (SCI # #])# < “Study on water—gas

(5)

shift reaction performance using Pt-based catalysts at high temperatures” 2014, 39, 33,
pp.18854-18862.
#m < 4% & : The water gas shift reaction (WGSR) performance was experimentally studied
using Ptbased catalysts for temperature, time factor and steam to carbon (S/C) molar ratio
at ranges of 750-850°C, 10-20 gcat h/molCO, and 1-5, respectively. Al,O3 spheres were
used as the catalyst support. For the high S/C cases, it was found that CO conversion can
be enhanced when Pt/CeO,/Al,03 catalyst was used as compared with Pt/Al,Os. For the
low S/C ratio cases, CO conversion enhancement was not significant with the addition of
CeO0s,. It was also found that CO conversion was not influenced by the CeO, amount to a
large extent. Using bimetallic PteNi/CeO,/Al,O3 catalyst, it was found that higher CO
conversion can be obtained as compared with CO conversions obtained from
monometallic catalysts (Pt/Al,O3 or Pt/CeO,/Al,03). The experimental data also indicated
that good thermal stability can be obtained for the Pt-based catalysts studied.
% % %% Industrial & Engineering Chemistry Research(SCI # 7)) <= ‘“Reaction of
Hydrogen Chloride Gas with Sodium Carbonate and Its Deep Removal in a Fixed-Bed
Reactor” 2014, 53, 19145-19158.
#m < 4% & : The chloridization rates of sodium hydrogen carbonate calcines were
determined using both a differential fixedbed reactor and an integral fixed-bed,
flow-through reactor at ambient pressure and a temperature of 500°C. In the course of the
reaction with hydrogen chloride gas, monoclinic or hexagonal Na,CO3; was transformed
into cubic NaCl. The expansion of the volume of the solid phase, because of the reaction,
was described by means of a simple structural model. The reacted solids remained quite
porous (~29%), having decreased from an initial porosity of 45%. Up to advanced stages
of the reaction, the ratedecaying behavior of the chloridization reaction can be
approximated by first-order Kinetics as a function of either the solids conversion or the
elapsed time of reaction. The reaction between hydrogen chloride gas and the
Na,CO3-based sorbents is rapid, and a high degree of sorbent utilization can be attained.
The unsteady-state sorption of hydrogen chloride gas in a column packed with reactant
14136



solids can be described by a pair of partial differential equations, and their analytical,
closed-form solution is presented in terms of three dimensionless variables.
Unsteady-state experimental runs were carried out in a small integral fixed bed reactor
(14-mm i.d.) with spherical alumina particles having an average diameter of 1.5 mm,
impregnated with NaHCOj3; and packed to a depth of 6.5 cm. The effective reaction rate
constants inferred from the experimental breakthrough curves in accordance with the
model were found to be in reasonable agreement with those determined from the
experiments executed in the differential mode of reaction. The presented, tractable
expressions can readily serve as a rational basis for the conceptual design and effective
operation of packed-bed reactors for the deep removal of hydrogen chloride gas from hot
producer gas.
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§ o AR ST i 5OWE0% 0 2 10 e TR R /% S AR LS T E 0% 1 o g o
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(1) Manatura K., Hsu H.T., Yang K.C., Lu J.H., Wu K.T., Energy Analysis of Biomass
Gasification in a Fluidized Bed > 2014 ¥ Z4k 2 ¥ ¥4 ¢ Filrsh 2 T 1 = 5731 €
2014 #5 % 16 p > “v"r‘vl?‘a]f"v’ﬁ*ﬂ’%o
(2) Pl ARTL 2 F R RAERZ Y BEFAN $ Ll ERE RES L L PHE
Ft € 02014 £ 50 17 p > iv’ W Jv};ﬁ? <8 o
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11 % LA AP EE 2014850 17p PP LFFH
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3. );}F;Y\’ ngi:;{‘a?7ﬁv

(1) Lin K.H., Yu C.T., Acidic Treatment of CaO-Based Materials for Medium-High
Temperature CO, Capture, 2014 # 4 4r 1 4 o8 & iR % € 2 (IC3MT2014) » 2014
#9900 1p o DAREERY L

(2) Huang C.Y., Chyou Y.P., Svoboda K.,Multiple Sulfidation/Regeneration Cycle Tests for
Advanced Fuel Conversion Process by 20 wt%Fe,O3/Al,03 Sorbent, 21st International
Congress of Chemical and Process Engineering CHISA 2014, 2014/8/23-8/217.

(3) Svoboda K., Hartman M., Chyou Y.P., Kamenikova P., Pohorely M., Syc M.,
Thermodynamic possibilities of producer gas desulfurization and dechlorination by Ce, La,
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(- ) #A&3L% > Method of fabricating medium-high temperature CO, sorbents made

of alkali metal promoted calcium aluminate carbonates » B~ {8 £ B % {1 » 7.8 =
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4 & 3P : Adry material is synthesized by alkali metal (Li, Na and K) promoted
calcium aluminate carbonates to obtain a CO,sorbent used at a temperature
higher than 600 Celsius degrees (°C.). The key composition of the sorbents is
52~69% of CaO, which is beneficial to capture CO,at 400~800° C. A
breakthrough result is achieved by using this sintering-resistant sorbent, which
includes the features of 50% initial carbonation capacity and 20 folds
CO;, capturing performance maintained after 40~60 hours. Besides, alkali bearing
material provides good velocity in CO, capturing/releasing cycles; for example,
by using Li and K series sorbents, 40 hours is required for 40 cycles only.
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