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E AT RPREAR  PIREGRES AT IREY L 394&F 7 0 am
£ 8 5 681g-S/100g sorbent - ¢t A4p B = % = F & 3 2015

Taiwan/Korea/Japan Joint Meeting on Chemical Engineering. °

QA FH Y BEMRMBMIED © JI* HuF B2 &2 F e B2 %
Bl rd FREF BRI RN o FARE R A 0 SR I K
e il @ TR PR 0 3 *Iﬁ”‘lﬁi\‘i » TR R RET S ARAL A
VATRIRIGE o S AP B = & ¢ 7 % %% 2015 Taiwan/Korea/Japan Joint Meeting on
Chemical Engineering 2 2015 Global Engineering & Applied Science
Conference (2015 GEASC) -

(2) A H2 L RFUS RS R AR SR AT
N EE LY ¥ EIER RS £ S

(1) % % ** Chemical Engineering Transactions ¥ ¥ ~ (EI) “Synthetic

Natural Gas (SNG) Production via Gasification Process with Blend of
Coal and Wood Chip as Feedstock,” 2015, vol. 45, pp. 601-606.

#m < 4F & : The price of natural gas is relatively higher than that of coal

and the capacity factor of NGCC (natural gas combined-cycle) unit is
low in Taiwan. Synthetic natural gas (SNG) from solid fuel via
gasification is possible to provide a relative lower price than that of
natural gas to NGCC units and to decrease the cost of electricity. The
commercial chemical process simulator, Pro/lI® V8.1.1, is
implemented to build the analysis model in the study. The four major
blocks, consisted of air separation unit (ASU), gasification island, gas

50



2)

clean-up unit, and methanation processes, were built in the SNG

production system model.

The biomass, wood chip, is introduced to blend with kaltim prima coal
(KPC) from Indonesia to investigate the effect of system efficiency and
CO, emission. The flow rate of feedstock is set as 2,000 t/d for a
typical commercial gasifier with pure KPC feed. It is assumed that the
total energy in feedstock is set as the same and 10 % flow rate increase
1s acceptable for the gasifiser. The percentages of wood chip in blended
cases are introduced as 5 % and 10 %. Simulation results show that the
cold gas efficiency of pure KPC, 5 % wood chip blend and 10 % wood
chip blend are 77.64 %, 76.10 % and 74.35 %, respectively. It means
the gasification performance is slightly decreased due to the blend of
wood chip. The system efficiency for SNG production of KPC, 5 %
blend and 10 % blend are 61.02 %, 60.10 % and 58.86 %, respectively.
In order to adjust the syngas content with a specific ratio of CO to H,,
the amount of 63.51 %, 64.28 % and 64.97 % CO,, respectively, is
captured in the clean-up unit before entering the methanation processes.
It means the CO, emission could be lower than 450 g/kWh, based on
the situation that CO, is captured in the coal to SNG process. The
biomass could further reduce the CO, emission due to the advantage of

carbon neutral.

7% % »t Key Engineering Materials ¥#f 735 < (EI) “Efficiency Analysis
of Gas Turbine Combined-Cycle Fed with Synthetic Natural Gas (SNG)
and Mixture of Syngas and SNG,” 2015, Vol. 656-657, pp. 113-118 -

wm~ 4E & * The effect of synthetic natural gas (SNG) and mixture of

syngas and SNG fed to NaturalGas Combined-Cycle (NGCC) plants is
presented in this study via a system-level simulation model.

The commercial chemical process simulator, Pro/II® V8.1.1, was used
in the study to build theanalysis model. The NGCC plant consists of
gas turbine (GT), heat recovery steam generator (HRSG) and steam
turbine (ST). The study envisages two analyses as the basic and
feasibility cases. The former is the benchmark case which is verified by
the reference data with the GE 7FB gas turbine. According to vendor’s
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specification, the typical net plant efficiency of GE 7FB NGCC with
two gas turbines to one steam turbine is 57.5% (LHV), and the
efficiency is the benchmark in the simulation model built in the study.
The latter introduces a feasibility study with actual parameters in

Taiwan.

The SNG-fed GE 7FB based combined-cycle is evaluated, and the
mixture of SNG and syngas is also evaluated to compare the difference
of overall performance between the two cases. The maximum ratio of
syngas to SNG is 0.14 due to the constraint for keeping the
composition of methane at a value of 80 mol%, to meet the minimum
requirement of NG in Taiwan. The results show that the efficiency in
either case of SNG or mixture of SNG and syngas is slightly lower than
the counterpart in the benchmark one. Because the price of natural gas
1s much higher than that of coal, it results in higher idle capacity of
NGCC. The advantage of adopting SNG in Taiwan is that it could
increase the capacity factor of combined-cycles in Taiwan. The study
shows a possible way to use coal and reduce the CO, emission, since
coal provides nearly half of the electricity generation in Taiwan in

recent years.

(3) % % ** Key Engineering Materials #f 7|3 < (EI)“Acidic Treatment of
CaO-Based Materials for Medium-High Temperature CO2 Capture,”
656-657, pp. 18-22, 2015 -

wm <~ 4 & ° In this work, a series of CaO-based materials for

medium-high temperature (500-800 °C) CO, capture were synthesized
from limestone by acidic treatment. In order to enhance its thermal
stability, CaO-based materials were modified with AI(NO;);. With
various stirring time of 24, 48 and 72 hours, three types of CO, capture
sorbent were synthesized, named LA24, LA48 and LA72, respectively.
TGA results showed the CaO-based materials were activated in the
CO, capture reaction of temperature range of 500-800 °C. LA24
exhibited the best CO, capture capacity of 53.8 wt % as well as
stability of 93.2 % after 10 cycles test. Furthermore, all of the modified
CaO-based materials showed good thermal resistance upon 900 °C. It
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was consistent with expectation by the contributions of alumina
coexistence with calcium oxide. XRD results indicated that CaO
dominated in the diffraction spectrum before capturing CO,, and a side
diffraction peak of Al,0O; was also observed. The characterization of
CaO-based materials was also investigated by BET and SEM,
respectively.

(4) # # *% Applied Thermal Engineering(SCI) “Hot gas clean-up
technology of dust particulates with a moving granular bed filter,” 74(5),
pp. 146-155, 2015, IF:2.624 -

#m ~ 4% & : The purpose of this study is to investigate the efficiency and
stability of moving granular bed filter (MGBF) in high-temperature

environment with various operation conditions. Experiments were
carried out to study the influence of various parameters, such as test
temperature, mass flow rate of filter granules and filtration superficial
velocity. The experimental facilities include an air fan, flow ducts,
heaters of gas and filter granules, a screw feeder of dust particulates, a
measurement system for size distribution of dust particulates, a filter
granules supply device, a rotary valve, and a granular bed filter filled
with filter granules. The results of this study indicate that this type of
method can be useful to applications in different cross-flow filter
systems for gas clean-up. From the results, with the conditions of
filtration superficial velocities at 0.2 and 0.35 m/sec, and the mass flow
rate of filter granules at 0.01 kg/sec, the better collection efficiency and
the smaller-sized distribution of dust particulates were obtained for the
case with operating temperature of 20 °C. The focus in the current
study is essentially the development of an MGBF that can be applied in
the industrial environment. The results are expected to serve as the
basis for future research.

2. BRI 25
(1) +eL % ~ Fae ~ LT ~ R P TR VG w2
e > S T, o B A -
WAL R RERY > HRG TR RE R AL F AR

53



TS R s WER S B RS > I A Pk
g% 7838 CHy/air ~ Hy/C3Hy/air ~ CsHg/air %%  *t & 334 (Ceramic
Granular Bed, CGB)%*& » £ 5 % b Y& % > Flt A7 7 #3140
T AP ] (mixture velocity, ug) ~ % £ ** (equivalent ratio, @) % ¥ X
G2 B FEEY ST HAT BFEO *’ﬁﬁﬁ%*@ﬁiﬁ
By #é & (Absolute propagation speed, Sy) ° & % & 7+ & CGB *#
B u, fod # F id £ (firing rate flux, Nk =2 > FRVIGER 2
SwHi e 5 M Sp» LA @ 4esf o B Hy B2 GHy g iz @
m%&%ﬂﬁfﬁﬁﬁ*uiﬂGB%@R?W%%’%ﬂ&E
TR RIS T ORI o TRV F I AR R B 4
RS A F ’;L’;%A{? m,g\;g\;; ﬂ)g B ,-&éﬁ B J;#;f, IR H o

(2) 2%Ft5> HRE > HIH > AR &3 7 Ca-Mg-Al fFR LT
Ber o ? BECO, AR SHFCFEIEFEET F 255
4 3y, pp. 79-84, 2015 -

e AER DT ERDPREFRBIREALLD 0 AT EF T
Ca/Mg/Al HAAE* *t B - F PRI IEPIT > N7 ikttt an
Mg ~ %2742 >Ca: Mg: Al 5] 43> 7:0~2:1> F S % 8T o
Ca/Al=7: 1 A chs § i B3 e 7 i S8wt%> Ca/Mg/Al =
L HRARIT i A3wi%: B F T B 97-98%:if AL T XRD
a7 BT 0 iR AR E T B ELH > 12 CaO v CaCO3 3
AR i oE 0 AT e (7 BET 2 SEM % #3231 A 45 o

3. AR p g%"%»e 4;;;

(1) ST~ FHEE S BAE2 ~ 0B~ FRES S MpE ~ 5% 30 - R
— g A/ %‘r;}pf?/,, Bk K ){%W% ,Lﬁi};\;F R L 1 B
2m5%ﬁ%%ﬁﬂ4 BinE R REFBMESEF L E 2015 &
127 11 p » B 2 L&E«]mgéj@:o

(2) HARAE ~ ST~ A S SR SRR R F N R R 2
SApinEE RS T P FB RIS € ¥ - B 2RE T
g » 2015 & 12 % 11-12 p > @ﬂi%i@.[@“;}i:}i%%ﬁ » B IET o

(3) #*®& 7l ~ ?Ja‘zi:: S EGRT  f- s B FEESE R B R Vﬁﬁiwﬁ-
O RHB ARt Fmy  F 2 L4 B 2R 4 F § 3o 2015
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(1)K. Svoboda, M. Hartman, J. Havlica, J. Leitner, M. Pohotely, M. Syc, P.C.
Chen, Thermodynamics of HCI and HF interferences in hot producer gas
desulfurization by zinc, cerium and lanthanum oxide based sorbents,
20-22 July, 2015, Paris, France.

(2)Hsiu-Mei Chiu, Po-Chuang Chen, Yau-Pin Chyou, Ting Wang, 2015,
Performance Analysis of Power Generation and Synthetic Natural Gas
(SNG) Production from Coal Gasification with Integrated versus
Non-Integrated Configuration, 2015 International Pittsburgh Coal
Conference, Oct. 5-8, Pittsburgh, PA, USA.

(3) Yu-Der Lin, Yau-Pin Chyou, Po-Chuang Chen, Tsung Leo Jiang, 2015,
Numerical Simulation of a Biomass Fluidized-bed Gasifier, Twelfth
International Conference on Flow Dynamics, Oct. 27-29, Sendai, Japan.

(4)Yi-Shun Chen, Shu-Che Li, Yau-Pin Chyou, Jhe-Yu Lin and Hung-Te
Hsu Effect of operation parameters on the performance of hot gas
clean-up technology with a moving granular bed filter, Seventh
International Conference on Clean Coal Technologies, 17-21 May,
Krakow, Poland.

(5)Yau-Pin Chyou, Yi-Shun Chen, Po-Chuang Chen, Ching-Ying Huang,
Hsiu-Mei Chiu, Technology Development of Clean Carbon as
Sustainable Energy, 23 June, 2015, Taipei, Taiwan.

O)+HkfF= ~ M- 8 ~ :RHP T > An experimental investigation on the
performance of hot gas clean-up technology with a moving granular bed
filter, 2015 S 4 P = R 18 & €3%°2015# 11 » 5p 2 11 * 7p>
EL SR T

(7)Karel Svoboda, Miloslav Hartman, Havlica Jaromir, Leitner Jindrich,
Michael Pohotely, Michal Syc, Po-Chuang Chen, Thermodynamics of
HCIl and HF interferences in hot producer gas desulfurization by zinc,

cerium and lanthanum oxide based sorbents, International Conference on
Chemical and Biochemical Engineering, July 20-22, Paris, France.

(8)Karel Svobodal, Jiti Brynda, Miloslav Hartman, Yau-Pin Chyou, Michael
Pohotely, Siarhei Skoblia, Michal Syc, Petra Kamenikoval, Interferences
and thermodynamic limits for producer gas desulfurization, de-HCI and
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de-HF by Ba, Ce and La-based sorbents, 42nd International Conference
of SSCHE, 25-29, May, Tatranské Matliare, Slovak Republic..

(9) Yu-Jhan Jian, Hsiu-Yun Chien, Yu-Ming Su, Yau-Pin Chyou, Preparation
of silica-supported desulfurization sorbents for the development of clean
coal technologies by incipient wetness impregnation method, 2015
Taiwan/Korea/Japan Joint Meeting on Chemical Engineering. Nov. 5-7.

(10) Yu-Ming Su, Ching-Ying Huang, Yau-Pin Chyou,
Sulfidation/Regeneration multi-cycle testing of zinc ferrite sorbents in the

high-temperature removal of hydrogen sulfide, 2015 Taiwan/Korea/Japan
Joint Meeting on Chemical Engineering. Nov. 5-7.

(11) Hsiu-Yun Chien , Yau-Pin Chyou, Karel Svoboda, Application of
Commercial Sorbent into Coal-derived Syngas Desulfurization Field for
Clean Coal Technologies Developmen, 4th International Renewable
Energy and Environment Conference (IREEC-2015), 2015, 6/4-6/6,
Prague, Czech Republic.

(12) Yu-Ming Su, Ching-Ying Huang, Yau-Pin Chyou, Karel Svoboda,
Regenerable zinc ferrite sorbents for the removal of hydrogen sulfide at
moderate temperatures, 2015 Global Engineering & Applied Science
Conference (2015 GEASC), December 2-4, 2015, Tokyo, Japan.
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FERA Bk (MGBF) 2 % A G4 i+ 7 32 99.5% 14 b 5k Susfdi * i
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(2) A3 H2 3R BJIBFREP 40T
LEJIEEGELTRS tF 4R e > B A6~A-10)

(1) #84 T % > Gas distributor for granular moving bed filter » P~% £ & &

f1 > US8,894,736B2 » 2015 # 1 * 19 p -
% &P . A gas distributor for a granular moving-bed filter comprises

a distribution module, arranged inside a granular moving-bed filter. The

distribution module comprises at least one flow-distributing curtain to be
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used for allowing a turbulent gas flow with dust 5 mixed therein to flow
therethrough, resulting that before the turbulent gas flow enters the
granular moving-bed filter, the turbulent gas flow is transformed into a
more uniformly distributed gas flow and the dust contained therein are
partially filtered out.

(2) & & B4 ~ BRF T~ =2 4% ~ L= 22 > Process of Manufacturing Carbon
Capturing Agent at Moderate/High Temperature > B~ {7 % & & 7|
US9,108,859B2 » 2015 & 8 * 18 p o

HERAEP - A7 RN AREIEEME R Ca-Al-CO; L 22 > 2
Be g3 R FiRA - 0FSHR bR ﬁwxitw&$ﬂwi
W3 AT RS A ELAE AIINOs) 2 B R e L EIR 0 2 R
pedph (NayCO;) % & § 40 (NaOH) 2 3 p @l fideir - 2 Bp
SRR R SRR SRR A BT A R SR R 2
BEREEIAR A > 2 Sk R e R
B AP Bfe Bk AR T 3 R YR > i B N EE AR Y
ﬁ%%@%@éﬁﬁﬁﬁ’a%ﬁié%ﬂ%ﬂ%%&ﬁéﬁﬁﬁ
&AL (Ca-Al-COs) 2 3f BAH o FF 0 7 iy h suddic T d
P B ;§(400~8000C)E%#ML: Fivpto Aadn g
BA B2 505 3 AR P
G)FBT % > HBELIHEZ R R HHEE 2 HAH LR
BB A FL ] B % 149453285 02015 & 8 7 1 p o
FERAP D AFP - FROEIYE R -RBEERE - -
BOEAFE U - RBERER SR GELHE BB
EERK 25 R BEREE RN RROEL YR 2 4
Goo I A BEEHET USRI ELS L HBEY -
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AR L E - THE ’T'J RS TE AL ‘}fﬁ(Heat
convection) ™ ;¢ M-E HE » A B H Gy o &a ¢ %‘g d % H (Heat
conduction)™ ;N d B it £ A M £ 2w BRGS0 EE R

Rz - MR Bz MR e B d ) .

(4) =83 T % > Hydrogen-Rich Gas Combustion Device » B~7 % R & 11
US9,121,348B2 > 2015 # 9 % 1 p -

£ & P A combustion device for hydrogen-rich gas is provided.
Before entering a chamber, fuel and air are non-premixed for avoiding
flushback. A vortex generator and a fuel sprayer are combined to mix
fuel and air for enhancing burning effect. Vortex flame is generated with
stabilizing aerodynamics of flow provided through vortex breakdown. A
flameholder is formed downstream an injector to maintain stable
combustion. Cooling air is introduced from a sheath to cool down a
high-temperature gas, which leaves the combustion chamber and drives
a turbine for turning a power generator. Thus, the present invention
effectively mixes fuel and air, avoids flushback and prevents combustor

damage.
(5) SR T X EE RAE B FARE T FM 5 1495510
82,2056 11p -
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5 & 4| 4 : Gas distributor for granular moving bed filter
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Smid, Prague (CZ); Po-Chuang Chea, ot : » B0ID
Taoyuan County (W), Vi-Shun Chen, 46/32; BOID 46734; BOID 46/38; BOID
Taoyuan County (TW); Shu-Che LI, 45/08; BO1D 53/08
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(73)  Assignee: Institate of Nuclear Encrgy Research
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(*} Notice: Subject to any disclaimer, the term of this .
patent is extended or adjusted under 35 Slshz A i1 5
U.S.C. 154(b) by 328 days. as
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BO1D 460033 (2013.01); F230 221 7/105
(2013.01), F230 220 7/20 (2013.01), F23J
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bed filter, the wrbulent gas flow is transformed into a more
uniformly distributed gas flow and the dust contained therein
are partially filtered out,

16 Claims, 14 Drawing Sheets
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(57) ABSTRACT

A combustion device for hydrogen-rich gas is provided,
Before entering a chamber, fuel and air are non-premixed for
avoiding flushback. A vortex generator and a fuel sprayer are
combined to mix fuel and air For enhancing bumning effect.
Vortex flame is generated with stabilizing aerodynamics of
flow provided through vortex breakdown. A flameholder is
formed downstream an injestor 1o mainiain stable combus-
tion. Cooling air is introduced from a sheath 1o cool down a
high-temperature gas, which leaves the combustion chamber
and drives a wrbine for wrming a power generator. Thus, the
present invention effectively mixes fuel and air, avoids fush-
back and prevents combustor damage.
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