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PRELIMINARY PROGRAM SCHEDULE

Sunday, September 15, 2013
10:00-19:00  JRegistration — Lobby of the Convention Center
18:30-20:00 |Reception — Banquet Hall on the 2nd floor of the North Star Continental Grand Hotel
Monday, September 16, 2013
8:00-17:00 Registration — Room 310
9:00-9:25 Opening Ceremony — Convention Hall No. 1
9:25-10:45 [Plenary Session — Convention Hall No. 1
10:45-11:00 Coffee Break
(R OOM 305 (A+R) 05C 311 (A+B) HSE 308 305D
Session 1 Session 2 Session 3 Session 4 Session 5 Session 6
Coal Science: Coal Mining: Gasification: Clean Coal and Gas to Fuels: Shale and Coal Bed Gas: | Clean Coal Demonstration
11:00-12:40 General - 1 Ground Control in Mining General - 1 General - 1 General - 1 and Commercial Projects
Session 1 General - 1
12:40-14:00 Conference Luncheon - Convention Hall No. 1
Session 7 Session 8 Session 9 Session 10 Session 11 Session 12
Coal Science: Coal Mining: Gasification: Clean Coal and Gas to Fuels: Shale and Coal Bed Gas: | Clean Coal Demonstration
14:00-15:40 General - 2 Ground Control in Mining General - 2 General - 2 General - 2 and Commercial Projects
Session 2 General - 2
15:40-15:55 Coffee Break
Session 13 Session 14 Session 15 Session 16 Session 17 Seszion 18
Coal Science: Coal Mining Gasification: Clean Coal and Gas to Fuels: | Shale and Coal Bed Gas: | Clean Coal Demonstration
15:55-17:55 General = 3 Environmental Hazards, General - 3 General - 3 General - 3 and Commercial Projects
Remediation and Control General - 3
19:30-21:00 Poster Session - Area Outside Convention Hall Ne. 1
Tuesday, September 17, 2013
8:00-17:00 Registration — Room 310
9:30-9:50 [Plenary Session — Convention Hall No. 1
9:45-10:00 Collee Break
JrROOM 305 (A+B) 305C 311 (A+B) JSE 308 305D
Session 19 Session 20 Session 21 Session 22 Session 23 Session 24
Coal Science; Coal Mining, Gasification: Clean Coal and Gas to Fuels: Carbon Management: Combustion:
10:00-11:40 General - 4 Monitoring and Controlling General -4 General - 4 General - 1 Combustion Studies
Gas in Mines
11:40-12:45 Conference Luncheon - Convention Hall No, 1
Session 25 Session 26 Session 27 Session 28 Session 29 Session 30
Coal Science: Coal Mining: Gasification: Clean Coal and Gas to Fuels: Carbon Management: Combustion:
12:45-14:25 General - § Safety, Economics and General - 5 General - 5 General -2 Modelling Studies
Mining Technology
14:25-14:40 Coffee Break
Session 31 Session 32 Session 33 Session 34 Session 35 Session 36
Coal Science: Sustainability and Gasification: Clean Coal and Gas to Fuels: Carbon Management: Combustion:
14:40-16:00 General - 6 Environment: General - 6 General - 6 General -3 NOx Studies
General - 1
16:15-20:20 Technical Tour -NICE - Meet in the Lobby of the Convention Center
‘Wednesday, September 15, 2013
3:00-17:00 Registration — Room 310
8:30-9:50 Plenary Session — Convention Hall No. 1
9:45-10:00 Colfee Break
JrROOM 305 (A+B) 305C 311 (A+B) HNSE 308 305D
Session 37 Seseion 38 Sesgion 39 Session 40 Session 41 Session 42
Coal Science: Sustamability and Gasification: Clean Coal and Gas to Fuels: Carbon Management: Combustion:
10:00-11:40 General - 7 Environment: General - 7 General - 7 General -4 Ash and Mercury
General -2
11:40-12:55 Awards Luncheon - Convention Hall No. 1
Session 43 Session 44 Session 45 Session 46 Session 47 Session 48
Coal Science: Sustainability and Gasification: Clean Coal and Gas to Fuels: Gasification: Combustion:
12:55-14:55 General - 8 Environment: General - 8 General - 8 General - 10 Oxy-Combustion &
General -3 Chemical Looping - 1
14:55-15:15 Coffee Break
Session 49 Session 50 Session 51 Session 52 Session 53 Session 54
Coal Science: Sustainability and Gasification: Clean Coal and Gas to Fuels: Gasification: Combustion:
15:15-17:15 General - 9 Environment: General - 9 General - 9 General - 11 Oxy-Combustion &
General =4 Chemical Looping =2
18:00-19:30 Advisory Board Meeting - Wu Zhou Hall, North Star Continental Grand Hotel
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SESSION 51
GASIFICATION:
GENERAL -9
Fuchen Wang and Johan Van Dyk

15:15 - Test Progress and Industrialization Plan of the
ENN’s Underground Coal Gasification without Shaft
Project, Chen Feng, Pang Xu-lin, Pan Xia, ENN Coal
Gasification Mining Co., Ltd, CHINA

15:35 - Downdraft Steam-Plasma Gasification of Coal:
1D Kinetic Model and Results, Vadim A. Kuznetsov,

Institute for Electrophysics and Electric Power RAS,
RUSSIA

15:55 - Preliminary Characteristic of Coal Gasification
by-product from Pilot Plants Based on Fluidized Bed
Reactors, Radoslaw Pomykala, AGH University of Science
and Technology, POLAND

16:15 - Common Active Sites Assumption of Coal Char
Gasification in the Mixture of H,O and CO,, Rui Zhang,
Qinhui Wang, Zhongyang Luo, Mengxiang Fang, Zhejiang
University, CHINA

16:35 - Study on Solutions to Resistance to Slagging of
the Easy Slagging Wangjiata Type Coal, Yandong Mao,
Jicheng Bi, Yan Zheng, Huifang Wang, Yadan Jin, ENN
Group Co., Ltd.;Feng Xin, Tianjin University, CHINA

'16:55 - Sulfide Capturing Techniques for Advanced Fuel

i Conversion Process by Silica-Supported Sorbents, Yau-
i Pin Chyou, Liang-Wei Huang, Institute of Nuclear Energy
‘Research, TATWAN
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1. Gasification Technologies

Industrial Applications, Economics, and Environmental Issues
Underground Coal Gasification (UCG)

Synthesis Gas Cleanup

Gasification Science and Modeling

Novel Gasification Technologies and Concepts

Co-Gasification of Coal and other Carbon-Based Fuels

Systems Analysis

Low Rank Coal Utilization

Reliability, Availability, and Maintainability (RAM) Improvements
Polygeneration

2. Clean Coal Demonstration and Commercial Projects

Existing and planned clean coal major demonstration and commercial projects (e.g., IGCC, SCPC,
USC, Oxy-combustion, CTL, SNG, etc.) and trends

Industrial scale carbon capture project

Large-scale carbon storage projects (i.e., >250,000 tons/yr of CO,)

Government funding (grants, loans, guarantees, tax incentive and partnerships for major demonstration
and commercial projects — availability, trends, challenges, and projections)

Financing, business, and risk management strategies for major demonstration and commercial projects,
including first-of-a-kind projects with or without CCUS

Regulatory impacts on major demonstration and commercial projects

Insurance strategies for CO, sequestration

3. Combustion Technologies

Industrial Applications, Economics, and Environmental Issues

Advance Pulverized Coal Combustion Technologies (Supercritical, Fluidized Bed, Etc.)
Novel Technologies (Oxyfuel, Chemical Looping, Etc.)

Flue Gas Clean Up

Science and Modeling

Materials, Instrumentation, and Controls

Turbines (Steams)

4. Clean Coal and Gas to Fuels

Coal-To-Liquid, CTL (Direct Liquefaction, Fischer-Tropsch)
Gas-To-Liquid, GTL

Methanol-To-Gasoline

Substitute Natural Gas (SNG)

Hydrogen Production

Syngas Utilization (Gas Turbines, Fuel Cells)
Chemicals/Materials



5. Sustainability and Environment

Energy Production and Water Use - Conservation and Recycle
Life Cycle Analysis (LCA) of Energy Production Systems

Energy Production Impact on the Environment

Energy Sustainability - Efficiency and Conversion to Reduce GHG

GHG: Inventory Protocol, Legal and Regulatory Considerations, Credits

6. Carbon Management

Pre-Combustion Capture

Post-Combustion Capture

CO, Sequestration (Monitoring, Mitigation, and Verification; Storage: Depleted Oil/Gas Reservoirs,
Aquifers, Basalt, Coal Bed Methane, etc.)

Transportation Infrastructure and Issues

Legal and Regulatory Issues

Carbon Footprint Comparison: CTX (DCL/ICL), Petroleum

7. Coal Science

Chemistry

Geoscience/Coal Resources

Trace Elements/Emission

Coal Processing

Coal Preparation

Coal Utilization

Coal Utilization By-Products (Ash, Fertilizers, Etc.)

8. Coal Minin

Coal Seam and Coal Mine Methane/Gas Management in Coal Mines

Geological Issues Related to Coal Mining/Properties of Coal-Measure Rocks/Ground Behavior
Coal Mining and Reclamation

Mine Safety

9. Shale and Coal Bed Gas

Geology

Exploration

Resources and Reserves
Drilling and Production
Completion Methods

Gas Quality and Processing
Environmental Impacts
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INTERNATIONAL
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PITTSBURGH, PA, USA
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Abstracts must be submitted by March 1, 2014,
Please forward paper title, intended topic area, authors, affiliations,
contact information with valid email address and a one-page abstract to:

Conference Secretary
ipcc(@pitt.edu

Please visit the PCC WEBSITE: www.pccpitt.org
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(—) Plenary Sessions:

it /7 e T e (Plenary Sessions) - il 2 HER 56 > AN A EEL
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MONDAY. SEPTEMBER 16. 2013

Dr. Yuzhuo Zhang
President and CEO of Shenhua Group
Member of Chinese Academy of Engineering
CHINA
“Vertical Integration — The Future of Coal Industry”

Mr. Richard A. (Dick) Winschel

Director, Research Services
CONSOL Energy Inc., R&D

USA
“CONSOL Energy and the States of the U.S. Coal Mining
and Coal-Fired Electric Generation Industries”
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TUESDAY. SEPTEMBER 17, 2013

Prof. Guangxi Yue
Tsinghua University
Member of Chinese Academy of Engineering
CHINA
“Circulating Fluidized Bed Combustion and Coal Slurry
Gasification”

Prof. Giiven Onal

President of Turkish Mining Development Foundation
Istanbul Technical University
TURKEY
“Coal and Coal-Based Energy in Turkey”

[B 3-2. 9/17 Plenary Sessiorg R ¥ #-E BaEa#EE

WEDNESDAY. SEPTEMBER 18. 2013

Prof. Kechang Xie

Vice President, Chinese Academy of Engineering
Member of Chinese Academy of Engineering
CHINA
“The Strategic Thinking of Sustainable Development of
Coal Industry and High Efficiency and Clean Conversion of
Coal in China”

Mr. Thomas A. Sarkus

Division Director, Office of Major Demonstrations,
Strategic Center for Coal
NETL, US-DOE
USA
“Lessons Learned from U.S. Government Support of Clean
Coal Technologies™
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1. Vertical Integration — The Future of Coal Industry:

I e S [ RS B R T e ol S AT - PR fr S R e S 2 S R B R A e
TR - FEEREE IR E A A (TR AR 2 1995 4 10 A
RIEERBEEHEHERA T A N ] USRS EEEE - d607 ~ B8t ~ dECT - i - B
b TR » AR — AR AR R REI NS - SRR R R A ~ BiAUL
T R fr e B R AR ST S dR R ERACEHTRG » 4TS 500 R A3 o lIffEEde
[y 2% LR L B RE PR R AT PR R ST I E A o ~ i Ly - e e T
AR
(1) £E2BhEE 54 coal to liquid, methanol to olefins » B, Synthetic natural gas) » A7k

B R HBRS 1T S oA -

(2) HniffsEElE g CO 4ERH7 10 Efy Carbon Capture Storage (CCS) /i
gl -

() 5 VREEEREHE F IR > SR R A ST T D T [E R B AR
TEDRH ~ sl ~ REIREN IR S B AL -

(4) FETHRERIIR PSR B A A EYEL IR EE - BRI CO BB AT 21 T
Bt RZEREEE TR 1Y R M HIRCR - a kA 152 T i) CO FEf -

(5) ARIHRER S LR I 5 AU IR A R A SR AL - RZ AR T AR S ks
TR FAET T Lol 3 o FITRERG ok I 0,225 (200-350°C) il 1 21 i (500-650°C)
FTE -

(6) (ERBESal fu AR R IR - FHRT A 100 billion A LSHEAIE I 2 kA i g
# » Coal to Liquid £ 10.85 million ton/a » Coal to Olefins £z 3.8 million ton/a » |y

H

nthetic natural gas = 1.7 billion Nm¥a -
Sy g

2. CONSOL Energy and the States of the U.S. Coal Mingpand Coal-Fired Electric
Generation Industries:

Hi Consol Energy Inc.#5 Mr. Richard A. Winschel 1 7fEH: » NSRS BRI R
B 1UH
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e e e 2/3 e ry e T > HZ B A i > AR SEEI PR 2 Ak 1
REVRHUBEREARSE. L — » FFER AT
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B
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(4) RASEEIATE R BAPR SRR IR A BEE SR IURIE 3R ~ RIS R E SA
HIRRIRCEIRDL -

(5) BRZAAINE - FGARES AR - MR RO 2 DU
SRS Yol

3. Lessons Learned from U.S. Government Support of Cé Coal Technologies:
FHOCERIBEYTS NETL [ Mr. Thomas A. Sarkus ST THj#z - A7l i NETL f4F2

FITHET THOTEHIR BRI - A S Bl ~ AT B R A BRESE JoTaT - NETL F35¢8

BIREIEFIIL MY — (B R REIRH B =2 (765 Ry Jr e Vs B ER AR BA RS - DL

TECRIEEIA T HUREVR 2 A B 11 - H B E AR gL kb 28 = S ne B HR

TR b - ) E SR B R B T ~ ' AR ~ BRI R S Rl A 2

LN

(1) FrBuRBei: femBRIFREEIE ST - DUE IR SUIRIE MARE - oiLls EpEE
TTEREETHBABERCER - A DABREE R I 2k A CO2 FRAK -

(2) SR ELERER R R RSB i B SRR AR B B M I il > mJ ey
FLRERY Ha > (U ERREI S R © FERCKSRISRE SO - wRER 28 CO ik
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(3) MpH AR AR S  TRHG LR EEsIEEL |GCC AR S Bl
JE - ¥y i H i /e 1920-1930 4E[H]pg2EqL > FIRTTHESR L4947 5000 JE IEAF5E R -
Horh oSt 47 1100 J# - #87E i #T 1300 MW - S (b REABER IR £
1970-1980 4FfHIpg (L » TSR 147 500 FEIEER R EEIEGIRRE » SEB, 54T 150 J4 -
B /A 600 MW » IGCC i/ 1980-1990 4F-fH]pgEft » 2= 1itUT 9 Rk -
SR NAT 4 > Sl BEEA T FETTH 300 MW -

(4) SRR AR e : 1950-1990 4[] Ry kB SOx flISEHI I Y] -
1990-2000 AFH5% NOx JkHFEMriy e - 2010 2 1% Brlfrg ok il CO2 JkHEEL
il o JHb— e B AR I 7 SRAe B A B2y T R A SR DRI <2 b 111 8 JE e -

(5) NETL 32f% CCSEIEH av 5t > PEFSHRATHERASE N 35-110 % » LUK AE(H Lk
45-70 % /Ay » bR T AF RZAb - BRI ~ BB BRI LR EREE
PRUERTSE > #URAK CCS SR -

(=) Technical Sessions:

IPCC. i s B FRBEAT G < 1% » 7 B —MRFEE » N mafEliRe B » RIS
R L VSHG SO RAET T B e R A~6liam 50 B 3R - BRI ¢ (D)
Gasification Technologies, (2) Clean Coa Demonstration and Commercia Projects, (3)
Combustion Technologies, (4) Clean Coa and Gasto Fuels, (5) Sustainability and
Environment, (6) Carbon Management, (7) Coa Science, (8) Coal Mining, (9) Shale and

Coal Bed Gas » 22 Hil + Rl BLEEES A AR i S0 2% > Fdsalidam sCAT R

w3 3-4. ITM Oxygen Technology for Clean Energy Applicéions:

AT Air Products BRI/ © (RIS RS BB S SR OB R » 1H
RS R ERE ~ AR K B HO AR R SRR 2= ]S  [AIEE Air Products [H i
TP & — {1 ion transport membrane (ITM) 3SRl > HARAT B AERHEIA 4,
SRR 13 -
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FITEH 1ITM 5560l - JEB i B kA (Perovskite) AIBHZATRHER S5 HERES -
T SR 22 SR A MR R — IR > 854 B Perovskite TSR ZE BRI IMI T S8 -
RS R STt > Bt PRI PR 1 [ a0 KRG - JLARTRIAT ] 3-4 Firors -
I S D B i o ] SRS AR A — B ORBIE > 13 AR L — BT T -

compressed p’
air Oz

%0, + 26" —— OZ

I L Ioz Ielectram‘

02— %0, + 2¢"

oxygen P 0,

El 3-4. ITM FHRRE R BRI

Air Products 1y ITM #iESSERAL AT Nl 3-5 AR A e Bk 1) perovskite ¥y
e BT BRATNE S R 2SR - 1274 LA tape-casting 5 sURFRER B A= /3Tl 142
B - BRI UEIERE RS > A lamination 7 B R E IR Gtk PR 2
PR 1 IR Ry 2R -
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[l 3-6. BFr ITM FEHE BB (L AYRER

USSR 0.5 Bl 1.0 ton/day (TPD) 1l » ITM AR A i 53— ARt =] Bl —
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ITM B AT A e fi 22l -
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3-7. ITM R[E] & 582 B TRAHRE B LB
FEAA SRS HEI IR > Air Products H BITEASAENL 7 1~5 TPD iy U A
TTRUGHEEEL > 1N E 3-8 R o Kefld ITM FSH Ry BT TRGE A2 s R > 2L
2 SRB AR % SRR T T 1R - SRR SR 2 SR R S S
H o %K 1000 FOHERHEM T - Wt i T E 99.9%LL BRI - J DU T2 1
AL TR (99.5%LL E) -
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ITM B MERE(IE T2 RGE ERTREAVSSE > th T Bl e A S R B Bt

RO AT IE 3-9 FioR  IIERRY B2 S S BB TR P st 1 TM gl > 2256

HHY 4,

SR Bl A E SR AR A T HE SRR S8R, - T Sa 22 S SRR Sl 1 R T B Sl

A RREd A AR R ) 2R AT MR BN SGE B 2 ik > TR R ER 257 -

FRSRFTEE R ITM iR EERSRHE ] - T — (5 Bt -
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‘ OXYGEN
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. _ELECTRIC
POWER

Q — SYNGAS or
STEAM ! HYDROGEN
@ . HYDROGEN
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- TRANSPORT = IF DESIRED
= s MEMBRANE

3-9. ITM BRGEA AR TEIRE T4 S R b

AR

H i Air Products EL[E#E5C R —F5EY 0.1 TPD lab-scale BilEs — [ Ey 1~5 TPD

Prototype JHIIE, - N ERiET 7 100 TPD Eil 2000 TPD AR fid i BHIG, - THAS

SyRIATHEEA 2 12 MW EiL 250 MW #1251 IGCC &Rt > 100 TPD & ITM ik EH &=

T AL T il 3-10 Ffo
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& 3-10. 100 TPD ITM & layout

TEHRIFSRRE - FEE ITM R EA R rYA RSN - masadm = > DTS
ZE[RIFR T NS o KRB RESTR RIS > BT — AR,
fiiy > EFFEYNEE Air Products 128 JiH)|A) -

3L 12-4. Pre-Commercial Demonstration of High-Efficiery, Low-Cost Syngas
Cleanup Technology for Chemical, Fuel, and Power Agications:
AR HISEH] Research Triangle Institute (RTI) SffiBIBGET ¥ > T2 M iEZ B
H A R S SR R » RTI R S R P A E ) > A
IR~ il RIS SRR O AR RS RS > B TS R A R
AREMEE AN > AR R G G Bl T SER i (T Sy T e R it 2 A ) » AESE A
RENEAERATIYRLET > R 1E H T AT IS b S a5 e - (A G sa MU HEE T
JERERZ AR Tl 3-11 FUAR
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Syngas Cleanup

Gasifier
£
Quench  f===== Water 3
g
o
2
...... \ [mmmm e ———————
] -
1" i DOE’s Programmatic Goals
|
|
Sour I Power
Shift !
! 30, = 98% removal
: : r*  NO,=0.01lb NO/MMBtu
1 I : Hg = 80% removal
= ==== I
[N
L] =
-; Chemicals/Fuels
|
! ! Sulfur < 50 ppb As <5 ppb
P HCI < 10 ppb Se = 0.2 ppm
11 NH; <10 ppm Cd =30 ppb
] CO, > 80% removal | Hg <5 ppbw
ST eo, 1 [NETL 2009] P <20ppb
Recovery Recovery |
1 |
1 I
1 I
CO, for use/sequestrafion + - -2 | o e e e e e e e e e e mm o,
Sulfur

El 3-11. SEERETRESHHIN & B R B PR RE

FEE RIS L RTI EELDUR T AAE il CO R T - 42
R AR A - AR e kY Rectisol B Selexol #2f5 » R P B EIRSEH
1> 300~550°C Iff3T » St e FH <2 g SR AL MR M i 4 syngas HhitRALS) - fififl
P) 90%LL LR 2R HoS Bl COS » SUERERIANTT - ()FSHERTSHE » 1M (2

);f_.éﬁ_‘: o
Desulfurization: MOy+xH,S——MS+xH,0 @D
Regeneration: M S+(3X/2)Ox——MOx+xS0, 2

FES AR SN > RTI B Eastman {5/t —2% pilot-scale i BHlEe i - ik
fAsith 8000 /INFFHEAEERE T BRraBimisiie nlsE 99%LL ERFRECK » I HoS B
COS R LHEHIAE Sppmv UT » BZaditiall el 3-12 FR > Flins R s » Atk
PR e A RS B T e O R oL AR SO » R 24+ SOMERR AR
P FHER B (IR BRI G (O AT TR AR SO - Z AR BT [l 1 /e (R HG (L AT TR
DRMEHSME - TPt A 2R Y SO, B ERHRIER SR, > SO RS S L et R s 2] &
BRI » WBRPL 5 g RT1EIRYE ZnO #4k > i Zsit Sud-Chemie 2 F] &
FE > Bl AR AR H A A S RS -

%19 H



Zn0+H,S 2> Zn5+H,0 ZnS +3/20, >

0 001000 12004406
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B 3-12. RTI Frg 2oy iR R PR e

% 7 B S I RaE - RTASGEHE H A RS i) S Ry s A rE R 3.6%
RS - i1 56 MWe gD » Al Tk D BEAE S BRI R G oA - 533 FS
KW Ji 4> US$264 Z A H B US ¢ 0.69 o JLFARNGERLAE S, > RTI By
IR RRE i H Bl 2 21 SEBIREFRY SR - I #A3-Eil Tampa Electrical company & {F
(PR - THETAE 2015 4FJEHT/EE 50 MW S5ty i it Bl COo filifrRitiat i -
Tampa Electrical company /B it N Polk Power Station 7 H %) syngas H.HH 20%7 345 50
MW SE5 S e aH R T T I SmEeRs - IUEA 3-13 FR © syngas el
SR EI R R R T b o SRR K A S E TR Ho0 i H - (25 6%
(1) CO HIlEHA CO, - ALY & R A A — B AR R =i L N HET T COp filifE -
CO, HlIHERZ PR 1] BASF A A2 aMDEA Jiik » filif N2V COp HHET TEH A
2 o Ha HIa FHRR SRl et ~ (L B2 S S i 28 P -
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Project Scope :
]

Ai
1
1
J [
e [
Separation b e e e et — Sulfuric
Acid Plant [~z
wygEn 4 Acid
*| 6E Gasifier Syngas ‘__"‘ Serubt ‘_ COS ér;g:
Gas

Agid
Cla:n Fuel Gas

Char |T Process Condensate

Heneali
Syngas Dikeent (N} Hnmld

Extraction Air |

192 Mw
Jmm W)
1% GETFA
Gas Turblne

B 3-13. RTI & RIPILIEFHE Polk Power Station¥& FifEE

126 M
Tu-blne —t Mﬁ,

GRS CO A ELES 7 /7T > RTI 5 [Jf] BSAF X F]H) aaMDEA fiif £l - CO» ZKfk
SR AGER] 90%LL L o Mt E BHAEAEBE AT - fhE s EL NI v Bk 217
Wy COZ - ARUGH AT PEIESR - Kn] (I 1500 4 /oAU BHEIESE - SEE AT
W EES AR R R - R%A7EEE Polk Power Station JEHTIT - AT EEE g A -
TEEHF IR 30 Bl -

WAL 29-1. Alternative to Sequestration-Converting CO2rito Synthetic Gas:

iE ke LTSIy NCFCO2Fuels il Bisa 5k - PAIE CO, HRIE H R - 45
Al CCS £y FUE Tk CO By R HKEE e - 2%MIBIT) Professor Jacob Karni i
T —E5Ks COL i3k syngas FEAIIFHRY T2 » DURE R EERE IR /K A8 Jrerry S -
FERET NIl 3-14 Fior - ARG EARE R REEE R 70 COp BIUKIRHYRE S AT
CO pfifjsk CO B O ;M ZKY iR Ha Bl Oz - CO il Ho 375 » tHtie syngas mIffE
WEAEEE R ~ AL B TR I FTRe o O MR AR e SRl - BEAIBMBECE ~ MRS T3¢
SR FEREFT ] TRl P P S ]

i@p
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) o) Y O, andHO g Coman ) ~ A
> ( TS mdl Dissociation Plant \

Wy
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Y

NCF Product Markets

| 3-14. NCF CQ Lk syngasFH FiERE =

CO,_ Sources

NCF Frata H KRR EARE CO2 IR - HH— R CIBHEE SR BAEET SR -
A1 2 S e et T COp BRI > RS M rT I FH B A H T SR R e At i
SRR R )T > P AR HERTRRAE & » AR AE R O nIRE IR
HuH > syngas Hilii 211w H > RESEGE COz 0 R4 il 3-15 Ao -

« CO,+H,0

—+ CO+H,

* O,

Concentrating
Mirror

[E 3-15. NCFXREHEE CO. MR

% COz 7 RARHYHFCAL T
- LURKEGERE B BREN AT - I8 % e B R

- FIFE{ILE A 1000°C DL AR EAAE
22 H



- CO, FFAIIMGE > Sl ] AT RS (E Y syngas
- LA T BT L FR R e CO fIEOR P T8 5

15 NCF KIEENGE CO2 AR LR D S AL BT TR AT T [l 3-16 Fons » b
TRIEEHII CO BLRYTHES TRVIE /i - BALITT AT CO M He BLUES (LT syngas
MET > BEHERG TR B SRR T » O MG R SERE ] - IS DO A s B
MR ROREGENGENE R 0 CO2. 2 - TR iHEdi el A2 - -

Bl 3-16. NCF CO, S RRLEE AR GHT

HIEANIEL > FRRZR A |ab-scale Bt » s {ing 40% » HAZ IR RS2
RESROCIg i B FH e Sl 1 B T 55 - A0 B R B AR A2 AR S AL B BN

\}(
/.
o

W3 33-1. Advanced Acid Gas Separation Technology fordaification Markets:
Afsiamm sCHT Air products BB 5 - AL B NETL S EBHZE FTRE IR MR i

AR (Sour-PSA)RR [ » i H T 5 COo Bil HoS » JiAR el Al 3-17 Fivr - Jokifl &

SRR KITEML S A i Ho B CO, 1% » o4 30~40°C /ifi# I PSA T2 HEf T Ha -

H2S Bl CO 73 - Ho It ERASE Il R 5 1) H2S B CO FHgith—E 7 iR
28 H



7 o [MOCRIREGE R - FRHET T COp i - A ERTHY Aok (MDEA
g Selexol) > B A AV ~ NHRREEFELLT ~ D ERIERAS ~ i H2S

T FLARAE(<3 ppmv)=E: ©

N,

HRSG Exhaust

—)@ Claus / Sulfur

Tailgas
Disposition
Technology

Air products H Fij/ Lab-scale Sour-PSA 2% Energy and Environmental
Research Center (EERC)HSa (b S THFFEEL RS - S HCRIREERS GC 7347
33.1% Hy, 7.7% N3, 0.29% CO, 54.5% CO,, 4.0% CH,, 0.07% C,Hg Hi 0.295% H,S -
AR AE 3-18 FirR - PRI FE e Ab ol S R e R 0 e 30 bar » 155 1722 e L,
LER SRR PO ME IR Fakse i » " A Bl e i o FETRRCTE N

524 H



& 3-18. Air products 7Y Sour-PSA & i
FSBHAI R EER(-EL 300 cycle FEE MR - FE sbmiy Ha [MICREAT 54.5%
fi] H2S Eil CO» EFRFCR ST HIES 99.96%Ei 96.9% - 7 bty H2S 38 n [ %2 Sppmv >

R AlZ 3-1 FR o

& 3-1. GERARE Sour-PSATEFRIVERTH - EIKERERIRR—E

Mass Balance;

In/Out

Total 1.02

H: 1.03

N2 1.09 Hz recovery 54.5%
co 1.02 H:S Rejection 99.96%
CO: 1.03 CO: Rejection 96.9%
CHs 1.02 H:S in Product 5 ppm
CzHe 1.03

H.S 1.02

T b ERE ST H] 1500 cycle FHEARHIE » HoS I 5y al#fERr /£ 0.8~1 mmole/g .2

(Al > MURIKMmerse - Al 3-19 A -

4 25 H



1.2
fresh adsorbent

17
% . O ¢
- 08 - L2
£
E
= 0.6
i A Bed A1lst load
S 04 -
& O Bed B 1st load
s 60 @ bed A2nd load

O Bed B 2nd load
0
0 500 1000 1500
Number Cycles

[ 3-19. HS Wbt B AR MIEARIR

EEl R A AT B Sour-PSA i E45hE » Sour-PSA {LE 4 Tl —2%
/INFFE B9 299 KNm® < [fii CO, FSERE ST HIATHEF » 15 7 G Bl SR Y JE T I > Sour-PSA
SAE T /3 EE IS 999%Ei 91% » CO, FRHERY A HT 43R4 25%EiL 20%6/7 45 » 455411

K 32K o

3 3-2. gt EIve LS Sour-PSATEE & B BRI RE SE R AN ELE
HighPurityH, | Power

Base Sour Base Sour
PSA PSA

Petcoke Input

Power Produced

Capital Savings

Millions
uUsD$
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W3 48-3. Chemical Looping Combustion of Methane over iBetallic Fe;03-CuO
Oxides with Higher Amounts of Fe Oxide:

A NETL #gdts - FAefal NETL By g Institute for Chemical
Processing of Coal [#]f5:5 5% < [FIAEAVELBIREPRBESEUSITI SRR © L EL IR BREERS
—JEHTRERY RN o IR AT LURME A BORHE A S B CO2 B HoO - {5 7K
it o R FEESMEREEAET T RIS CO AE » TLME AT TNl 3-20 -

High concentrated CO,

Mer O Condenser ==s Pure H.,O
Gas turbine,
Steam turbine Steam turbine
N,, O,
G
Oxidizer

(800-1300°C)
Me +1/20, =
MeO

Alr Svngas

AT E > (FHLL Fe-Cu It Bl ERakAds - /L RAMoeintiE—
CuO AR BAT RSN > ABTERE ARG BIAL - 32 i 5 I A2 REDR i B R
IS HEN: - 1T FeOs fifitifae HAEMSAHEI R > (HEMEVEA Bl S R B RS -
IR AT Cu il Fe SR E R AUl A B - T B RERE RS ST
B BRI B — R AL BT R B IR - silaa ey Bm J7 20 o DA R
& R HDRRBLE R RE - S IERE S LRk bentonite |- o [fijfk
AP S 7T > SRR R coal BLFSEAGHET T » HIRERRE R4 20 vol% » ) N LR
TERmRRIIR, > £ 18 Ty F e I 3 ol e B R S AR AR 52 - SR 5
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TR AT TR(T GA) BRI PRI HE AR AGHEET T2 JAGERSHE > LARSE Cu-Fe &<
A S EAAE

% 3-3 4 Fe-Cu M ik A RIS LLP] .2 SHESRRE » BUIEF 5 R TGA
IMHERHES coal » L 60%CuO-30%Fe,05/10%bentonite il 80%CuUO-20%Fe,05/10%

bentonite #if 4 i > coal HYARE T 7 LLI IR 95%Ei 100% » BHRi= CuO S AL
coal #ifl > MAHFEINYER GAESR 3-3 Hr HL MG B LL Bt rT DUBIER 2 - #EZR 60%CuO/

bentonite Eil 80%CuO-20%Fe,03/10% bentonite # & Bt AN AT e (Y SESEE » 1H
CuO JABMEIL » S K SRR SO T o 7 A i B R SR SR T RGPl i

60CU20Fe20A <3 a5 LU i fpe (R e i -

# 3-3. Fe-Cu &M ARETFISBILA T < K IERKHE

Sample (wti) % Peak Combustion rate
Combustion temperature (min~")
(°C)
60%Cu0-30%Fe;05/ 95 807 0.07
10%bentonite
B0%Cu0-10%Fe, 04/ 100 748, 810 0.07, 0.06
10%bentonite
10Cu80Fe10Al 83 888 (broad 0.04
peak)
45Cu45Fe10Al 85 786 0.07
60Cu30Fe10Al 89 786 0.07
80Cul10Fe10Al 93 765 0.07
40Cud0Fe20Al 80 774 0.05
G0CuZ0Fe20Al a5 765 0.07
46Cu24Fe30Al 79 785 0.05
24Cu46Fe30Al 72 887 (broad 0.04
peak)
60%Cu0/bentonite 99.4 (Cu) 708 0.08
G0%Fe.0s/bentonite 54 (Fe [11]) 979 0.04

{F5% 3-4 1)), B0CU20Fe20Al M » MR IR IFI B 15 R I HERAE - [ RS
&1 TGA TiskHT codl - 77 coal IMRBEFT M EE I 1 » DIEITIEIREE o 45 96.5% -
I A R BT BB S » 431155 95.4%E 93.7% - [l st liss » 13

50.7% o

4 28 H



& 3-4. LA FISUE RS RIVIREE R 2 LL3eE

Preparation methods Combustion reaction

% Combustion Peak temperature (°C) Combustion rate (min~")
Physical mixing 95.4 749 0.032
Wet impregnation 50.7 681.1/849.5 0.04/0.05
Co-precipitation 96.5 677.5 0.05
Direct decomposition 93.7 810 0.05

7% 3-5 75 60Cu20Fe20Al 1t 10 JGE /A IRERIEAT SERHE - SO 518 TGA N

HERLRS coal © Coal FUAAHIIABE /3R 92% > fefk NEZE 88%/rAy -

< 3-5. 60Cu20Fe20AER & EAE TGA 10 RIERBHRESERE L,

Cycle % Combustion Peak temperature (°C] Combustion rate {min~')

1 92 795 0.037
2 92 797 0.036
3 98 808 0.057
4 95 810 0.056
5 93 819 0.046
G 92 826 0.044
7 B0 7495 0.050
8 86 830 0.042
9 82 844 0.068
10 88 837 0.055

60CU20Fe20A il s R A 2 b e RET T 11 JGE ISR MAEER S - DA coal Rtk
TSI - SORERRAT: JBEJIHS 0.68 bar » i £S 800°C - & U A H A BIRS He BlZe4, -
TR PERI(E 1000 b > SZHERRER# VAT 3-6 AT/ © MABE T ShSRAEHL I 95.2%
PRI 91.6%-¢ fIAEHITHRIL Jiifl > COp AT 4%/ cAs > iE /2 Y He PRl
I CO SEHFYABER e T L > FLRIERTSS 0.4% - (SEREEEACE » AR
TP HREL CO Y fE s (LA A > FTDUHPIRZ Ik A B A R R S S RE R ARE -
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# 3-6. 60Cu20Fe20ABRERITERIE IR 11 RIEBRRATIREESER ML

Cycle Combustion reaction
number . . .
Peak temperature CO; peak concentration  CO peak concentration  Combustion percentage
(°C) (%) (%) (%)
1 522 4.4 0.41 95.2
2 734 3.8 0.31 89.8
3 673 3 033 91.7
4 725 4.42 0.43 94.4
5 670 3.96 0.38 88.6
6 6584 4 0.34 96.1
7 683 3.99 032 97.8
8 543 49 0.48 93.2
9 674 3.2 0.34 90.4
10 668 43 0.42 94.8
11 G691 4.4 0.42 91.6

DIFRGERSHER] - 75 TGA Pttt ARl dk S e ¥ S RER s 2 - SR RS
F& 800°C » Z=[HJiiid 1000 b » SRIEUSAASRIASI IS 20% CHa B17E58, > H ISR
HIAE 15min > £y 7RIS - S8 7 KIS SOERLRERS IRANZR 3-7 IR » ANa
(RS > E R B AE MR DU S el S 2R BB cycle ML AR » BRI
JESAERB T « S B0 R 1L 60CU20Fe20A | ;48 1 = 1% 3cycle & 7eycle % 1.09 min™
A 1.07 min™ » SR 46 iy & 2L 40Cu 40Fe20A ik A RSB it » 14 13.86 -7

& 14.31% - FEAEUR Cu-Fe B B G HIALRELL B — BB AT

& 3-7. DHGERAER - LA FIARTE TCA 7 RIGERHERML

Sample T Cycle 3 Cycle 5 Cycle 7 Cycle 9
o
O p o Rox R Roc  Ren Rrca R R Rrca R oy
(min ") (%) (min™ ") (min ") (%) (min~ ") (min") (%) (min ") (min™"} (%) (min~")
G60%Cu0f 750 037 12.85 025 0.38 1285 025 0.38 1285 025 038 1285 025
bentonite 800 0.68 1292 024 0.69 1292 024 0.69 1292 024 0.69 1292 024
850 0.78 13.02 022 0.79 13.01 022 0.79 13.02 022 0.79 13.02 022
900 0.94 13 0.39 0.94 13 0.391 0.95 13 0.39 0.94 13 0.39
750 0.27 1.37 1.16 023 137 1 0.23 1.53 1.04 0.23 1.56 1.01
60%Fe;04f 300 036 27 0.83 032 2.7 0.96 0.32 224 1 0.31 2.1 1.07
bentonite
900 2.61 298 169 2.14 298 199 214 24 2.1 214 238 212
60Cu20Fe20Al 200 1.09 13.63 038 1.1 13.63 039 1.09 13.68 038 1.07 13.84 038
900 1.26 13.63 038 1.209 13.67 037 1.176 1371 036 1.162 14.1 0.36
40Cu40Fe20Al 800 0.92 13.86 035 092 13.86 0.35 0.91 14.13 035 0.9 1431 034
Q00 1.49 16.5 035 1.378 17.9 0.292 1.295 17 027 1.3 17.9 027

45 30 H



Technical SessionZ& /M5
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A

i

AR BRI (I TM) 5 H AT SR S Sa s BT » Air Products [ SLRER

0.1 TPD j= feBfla 21 H pir s R 1~5 TPD il ErAe e st AR 99.9%
2SR LARTT T2EATRE 99.5%MHY 20K - Y A T RZE ST HE T (air
separation unit, ASU) HEE(LER S ~ AR BCR AL SR REIBE A - (HEHAY ESRGE (O
flux)zk perovskite yFEE PEHIEA /7T > Air Products [IEEEHHYSAEAAER > L
B Hpa SR (L SR B - SRR AR A S JRR R -

LB R (CLC) s [ AT 0 1 A e SR Rty 2 — > %t v S8 F A
TR MR B A iR DR HEIA B BRI ST R 2856, © FRIRAPRHIUS A ) ~ WIS
HAREA » DUk aa R P - f AR ASU » H L SER 2 e B
SENETRFEATIREAEATL > NETL W T3 AN RN R EHE s iR L > A 55
AFERIR G > S SENE TR - SE BB AT R ASERAAT o IR ILARR AT R
2% NETL WUPH#CES - SRl e Sl el - U A S By Ess - 1ot
iRy ITM E i T 2 B L B B (CLC) LA Y - MERZERR 5 E
A SEE T 28 -

P TRk RTI B e AP Bt e » e R84 - B
A & S AT R PR LRt PRI DA 2 Ak - Jis R A n 28 H
I IR ZERILE Sppmv DU - il e & ek DL E - ARG lsdge
WISIATTRED R > BT ] S2 55 SRARAT A FEAVRIESAE ~ D RERE - LU
THAE o ARFTARAANES e I —Berps St > AR rT Bl BT T SRR 1%

NCFCO2Fuels [ FTHz ity COy & VB FHIIMES: - RS IE &y — K
solb s SR OEEEITIE R U % o CCS &SR H RIS FIR A kT 6
Jiz 0 AHNETL 7347t CCS WA K S » B Be B A BT 2SR T i -
PRI ATRER RS CO [MISCHEAIH] - 1 ATk A $248 CCS B IA » 1 H53# CO2 fifr
TRRETUAR FOREEARE » I RBR - BARRE ] -
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(=) Technical tour:

FEERES RO A 17 H) MRS AR AR > KRG 2R a &2 T LU Es
TRREIERAIERT ) 28] > DUN YR SR M. - SR8 R BRI E A
FHE 25 BT TR B o W s o T BRI, - SO NS AR AR AE
U5 B ERZRE FRANG T 8 R Y A TRl > S BEAE IFTER%mf%J:ﬁ”ﬁ%Fﬁ?Zi’@o

(b)
B 3-21. BRERBARHEIRG: ()8l (b)mﬁm'ﬁﬁ

(a) (b)
fE 3-22. EEIGIRHESE: (N » ()78

(a) (b)
[E 3-23. ZHRKESRTFE: @ @ ()78
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-2 & F H

(—) HEFHZ NG & 2am s T AR A BRI R - TR E BT
BIARRTHES T8 TARA A DWERE - RACTIRILESL - SEFHAFT B A S
L RIF A E AT A -

(5) REER R — R O TR & > Rt 2 Bt e AT F R B At
FE NSy > RS B SRR - W] s PRl 2 B e S A
VLA o

(=) ARG AR 28 4 5 K BB M LA AU 244 A\ B IRF LS Rt
A AL i AR R O A AR B T LR BT 2 bR .2
S

(PH) S5 AN S ERIZ BB & BATAE AT BB (i B ] DASAH BR RE
SRR e B — U A o I AR e e e E R B - HL
FEFH 22 BLERERAR T > n TR G 2 B2 - 2 2 Sl ST o
N E 22 B R i) -

(1) ARSI R ST R T — R A iR FE L Ry SR B PRI R 5 2 - AT
FEP MG T - TP FLiik s B B IR SR RE ST - FIES
TR IR — U ELE TR G A - MRS -

(R) W5 RBHEE G - SRR AR, - DU A58

() ARFAE IR BRI CE A e bR B p Al » MER R i PR el
KRBT L - SRR TR — Bl - AR E B R - 5
AR A -

(/) RER Gt Bty 20 ARG s 3 > e et otk - A vl
AR e LA R R L PR S DO Ly - AT R AR > SRR A TR Y
fgE 1A -

(L) REEELSERREM AR B 5 PR AN RN - 38 2 R EUA Sl e s
B SR AR RIREEN > PEERZFE SRRE IR - H ity e -
FRAEAAGE G T B A
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