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Abstract

This report expatiate the conference activities named " Climate change and energy
sustainable development forum on both sides of the Taiwan straits ; held on September
12-14, 2014 in Xuzhou, China. The topics of forum include “Intelligent development and
low-coal utilization” , “Efficient exploration and development of oil and gas and
unconventional gas” ,” Clean production and green electricity generation technologies”
“and “Green energy and energy conservation and green economy and green living” .
This forum focus on building up communication platform of climate change issues
between Taiwan straits, which begins in 2005 and launch for pursuing sustainable energy.
Due to being international activities of CCS, it is significant that energetic attitude,
extensive communication and adequate discussion in join this meeting especially in
comprehend global tendency for necessities in accomplishment of joint project by INER
presenting paper in this program. The high intensity of carbon emission 1S major from
coal-fired plant, which exhibits in carbon reduction issues for both sides of the Taiwan
straits. Clean coal technologies including removal of particulate, sulfur, oxides of nitrogen,
and trace metal are to be further developed based on international air pollution regulations.
Besides, the sustainable energy requirement has essentially role in industrial sectors, which
facilitates related green activities such as carbon mitigation, emission clearance, and
high-value products. Specifically, it 1s effectively promoting climate change and energy
sustainable development in this annual meeting.
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HE
—FAem M E AR ANA RNl SRR EAEER

F % o B F & EIE K] o M5 AT (Precombustion) 48 1 CO. 7 - B & iR 284 » £k
8 % fb(sintering) e 25 + fhdh $ @B A 0 D RIERAHEE - AATEHFARLES
#& 5 (Limestone) ¥ 4% 2 445 48 46 5% #(LAs sorbent) » # 8% 16 55 ] 7 F] 40 & LA24 ~ LA4R &
LA72 > 3t JE A #% F (750 °C) BUME 4T = SLAbui 46 18 3088 - 45 447 3047 0 L 147 T BET -
BXRD - §h» RHELHGELEBBIEI - b8k EF b 1184373824 - 488
T2 BEERENLRL RGBS L HRETH L PCaRAIZ B L BT - # ¥
A RITGA)Z 47 4 #& L3R + LA24 » LA4SEILAT2#750 "C2 CO 48 ¥ B8 53.8 with » 47.4
wi%o 5432 wi% c AR THRFHEH M —_fibaMEE ) ARS8 =i E
thfs) f E AR+ B LAS B A R 2 JLIA S Y 4 = 4548 St oLt - B ki S Ty
4 4% - B, Fit (capture-desorption) 8] 3 & £ BLE @A 2 48 2 0 - = el #4750 °C Fx40imes
A A R BT B AR MRS AR5.1 % (LA24) ~ 81.8 %(LA4R) A B 79.2 %(LAT2) = % #h » &
B AR BB R A48 (54 2 b BB e Bl AR 0 HoAn Ui SR LAsER e > AR RN R
s b 2 HsE ] -

Keywords: $542 {6 ] ~ — fiba il - KA oKD
— s

HERSHE GBS RLA AT AR RRTAAR GRS RESFRRAS
AEEAGABHE LSRG BEGOALGEHERELRE bt ellmE L
o B = F b el (CCS) ehfifr o ae ROME - BEHRENAREER
W AR RO MRS RE D B MRS T RIE A R P BRSO
MABENER LIS EREFARALAREEFEAE  SbHBEAS - B
FAMAGAAPHABT AR08 TrHAREFARA BT AN - — 8w
(CONHEHABABA & B HLASS% AP RAE A £ 258505 M
B R AAMEAR ML o B R b T RS A LS A BILERE
e # R EE RN AR T R A i ERTRAA M R AR E - BAT  RA R
M s, = FLAbas R o9 ik B — fibes 4R AL 3 f5 245 (CO, Capture and Storage + CCS) » Bp |
AR B — fibss s e BB 8 E\ R sh 6 — b o R A e R R SLBE T
stk B2 SRR E AT R B2 AN ARSI LR A 2R
- BN TR ESMEAE  EH N RS R S HEME L ad i R s
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MR ME . AR2009F 20 F AA R THRER P E THGIER ) BATANYSHE T I/Fo =8
L g 77 ~ 8RBl 40T ~ At TR T EBR A e 2 F R

—RAemA e T B X LR EE RN KR MY - BRI
A AP E R RME) s TFREAER A KBS FRERS - THRRS S AR KE—
Py FE R it B Ao AL R W] - RF R AAE R R AT SRS o AR B A RE SR
WE o EESEEMES > BRI ETARTHE - BATH FLMR — S sy PR AR
o [ ] 0 JLal A R R 4 £50~140C ot A Y AL AR E S 0 BALN
iRy A AP AT RN RE o BRG] T AR RA -

FE AR HH R K6 &6 (Limestone) 8 i 2 4-4% 42 48 9 #](LAs sorbent) » 3£ & B # &
B (750 C) R i 47 = FAb s 3 10 288k » 4542 5r 47 4R 47 R & #47 T BET ~ XRD$2SEM - # %
FHERP HRHH 2 — Biest s 7 R A8 T 45 -~ du> 8 @ bl d B a0 didtLAs
BAEMZ LR &MY Y 2 45468 Rt o it - B ] A TGA R T % & 12 25 4 18 - B M
(capture-desorption) ] 34 4 4 & A B AS 1 o B oh o KB I AP th R 4 68 15 85 2 6 8 6 A A
PEEE » HanR4i8 FHLAsE M » 2048 T R hos@dnisfha iR & -

= XRKEAR
E AT = A E (CO) ¥ 23R TRAT & 8 4 bb B55% » K fL ¥ = SUAbsUR B3

Ao E B RE BALE SO E R SRR 0 J P AR S MO S st AT & e Lk
Ewdh c B EHAGRAESA S RS SHEAN R EHE AR A8 TR
o ) SR AR BT R A 0 AR S B AE B e B R P AL A R 2 R e T

(—) —Bism B2 FE

W4 = PAbm 2 ik o TR B SR F) o B = A A EE 4R B0 AT 4 4 (pre-
combustion capture) ~ #% £ % 3 # (post-combustion capture).B ¥ F %5k (oxy-fuel combustion)[1]
Fobr AT E LB FACRKREF AT 5 5w KRR - RARIGE - BRRME - SRSE
REGRAR R o R R R A R R A 3T SR AR AR BB RAUR R B AL
B F s - FHRRATRIRITRY - TTE 5 S5HERAMALRA | §ESE LA
MEaMAdEB AR S E £ B vl 2REXELHARBEREEALRZY
3, AT e

Rflk A B OATRCE A AU R R = Abs = Ak E B A R e R R
= FALE R B AL A4 0l AR L R 6 R S A e WY B b R
FEPE BAH L R ERACH LS o et REER T S AT R AR iR E Wik AR
FAb s Bl A3 Ao (2] - 8GR kB AR B B AR S R — S fbe b S B AL ek
BUEESOTEETASE 8L R  FEAIARHE KA ZEN T ERFHLEELEE
AAHLIER - A A S AT — LB AR AMEAGARTTSFILHME - &
B AR A M RE[2]%  FILMME R B BN AR S &K Rtk 8RN 5
FEH - EAOAFPHRERLRASR  REMHMEETE—HAbESERNEERNIS0 T
ZARAFEA  RMGERI A A BB R B RAT = BRI £ TR W AR R ATRE W
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— B AT R B — RS ATRURE ¢ AR AR 4 7T o B 8 R R P AR (18 PR R R B et ) i o
R A (IR R P S ) SR A ) -
(=) PILAG TR oA

{2 1990 # Yanagisawa § A ¥ {5 & B4 B —JLE 8 FILAH#[3] - £ 1992 5 Mobil Oil
waAmHA A G EES WA ERBM®T N oFMH (quaternary ammonium  surfactant
molecules * CnHap(CH3 )N B3R AL @t B4 F 478 ¥ (self-assembled molecular array)
JLi B T ehEy SR AR B A S wH R AR BE 6 P FLR 4 T #R-M41S[4] - M41S # F) ¥ ILA & T &
58] B 75 B ek 45 4% (Hexagonal) 89 MCM(Mobil Catalytic Material)-41 ~ 3z 7 Ht 4 &% #% (Cubic)
t MCM-48 i & iix £ #h(Lamellar) # MCM-50 » =42 & A MCM-41 &8 B & (4] - &
EMCM-41 LR EFAABEF| R S L@ - RARTHEURILR AN GTHE (1.5
~ 10 nm) ¥ (1] » FTil-4 0 A A RCRE - ZRHEEZRRALEHDES 0
GY R[], 4-6] - dbth - LRMGBR T AL EHLBMET - FEFTEFILFALSH - ET
B # FEMILEE S ZMCM-41 &4 B4 #uiEA[7,8] -

#£1994 #£Huo #t Stucky % A piCetyltriethylammoniumbromide (CTEABr) & S5 87 % @ 7%
@]+ {& M Tetraethyl orthosilicate(TEOS) %2y iR » 238886k T Alsh & Bl T HOK 2L el i
# 49 SBA-1[9] » 1999 4 » $§E &) Kim £t Ryoo # & T T3 %L A1 (1.4 ~2.7nm) 2 SBA-
1(9) = 1998 £ Zhao ¥ A ML= # £ % & % F(Tri-block copolymer) Pluronic P123 (EOQ20-PO70-
EO20 -  EO & M 2t f.f PO MR B s ) & MdiS i@l Al & i LA WAL 69 f
He ks 4% 2 SBA-15[10, 11] =
(=) ¥ILRAMH R RS

L E B A 9 A R B B AR B AR P B 3% 4 R (self-assembly) i & A8 &Y TR @ iE b E
(surfactant) &, ¢+ 3£ B & 5 F 158 B4R o sbBUd & T 78 5000 F 69 K i )85 F i R JE (critical
micelle concentration, CMC)5F + R & 75 s Bk g B 42k 2 80 1§ 3 5 R 8 2 36 o i —
mAMOTA - LA RBRE RS -

d FL IR &7 S Ak & s BB SR AR L (sol-gel process) R &R R e IE S TR SRR 5
L EE R ol L4 By vn B 5 BE o #E 3R A-(hydrolysis and condensation) ~ SEEREAL - 4F F 0 R 08
[12] - AP KRR EGERESZH—BEFH > ARFRFPARTRBEFESREEMY R =K
TRIEHE D A AKMESEET MR N e RORET SRRy WML ES S BAR
$F(H) > AdbtiERd o ML A B RARSET(OH)[12] ¢ sbsh4 A b L3R RAL B 2 8 3589
8 8 K BT 45 By R B B 72 (sodium silicate solution)$#i2¢ 4% (TEQS) =

(@) F IR R A #5 = Fibs 2 it
FIRERS UMz PR TAF Y B THEILEA ] - BT - —ILER
B #@aH EHY silanol group(Si-OH) =T A i § » MWE A SHERF#H E #EAILR
P —gr i RALA Y ILA SR fLiedh e A R F ik H 4% i (Impregnation method) ~ 88 F 3¢ 4
(Ton-exchange method) -~ # 3¢ 8 7% (Co-precipitation method) - € 4 - 70 # % (Deposition-
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precipitation method) & {b 4 41,48 7t # 7 (Chemical vapor deposition method) © 4 % 98 i 35 /A aF -
RS S EAFE o Ribm ARt RAMENTHEAREA S MEM - f
FRERME & PILFRME H B LRBTRMATCH 8% - P THERLE
#ATCO, B H AL R E P FHME 5 B2 B E YA MR « B AT LMCM-
41 AP HEMSERFHEZER - A EALAUGOBRE Y oAL F62 88T AW
AR R B ERAS )M ATA W ARG R EILA S AEE[10, 13]TF EAFHE LA HE (b
TR ZMOCM-41 #434 -
(Z) RIS H AT

WIS R @ A 2 s 45T RLAZ 50 nmed g 0 = F b &) B A by R R A B e
847 B P74 ) 60 40 A FR(14] o be i H) BACS ML AAREORTT » @ £IL A HB
BEAS e A L M MBI« b AR AR A H = B s B A AR A S B AR ) H AL A A BASY W Bh -
Feng et al.[15] f£ i M afdh ~ SMEE - FA_S/xREALAH Kb R oA OHHEAE
Mo 0 v -ALO:) » AR EREOAT RS ALY s H AEMED kBB FETH
MBS EM AR B AR BT RS SR THERA S AREME S 2y
ASE I

Z ATk
(—) R #hoies W64 amiEen

AR IRE B0 2R AR E da o il 0 38 0 2 10g2 KRB AL dr i 8 A B ER AR TR
it AirH e KRG HE s E b B 118 0 biER I B AR T AE4E24  48720)
B o 48 AL24 - LABSLT2A a4 4 - #4304 R AL - LB a8l sUR 80 "CF M it
Jo BMERZH AT HRAAINO ) ARER A FEHCafAIZ EF b 571 - H8MHEL
FORAWY - BERERKE - BE AN "CT L - B - S ) B R EATT00 "Chig
B MR 2 AR S OB AT R R ) Mo B e 8 B LA24 - LA4BSLAT2 -

(=) TGA 5 Ff B R I )3,

A1 H # E 5047 R (TGA, NETZSCH TA 209) 478 - BLIH BRI - £147C0; BT 5
ZUAT ol SR AF R R WA A AR A BN () RABITELAREFHARFFRIL - LUEH
CO, Z B - £RMAE » B AR F A20 mlmin ZCO, G ATS0 T o ig - Fid A
HLE A20 miminz N, S8 A HETSOCHA » RCOE 2B HE - o dbBP 5 AL — RB /AL
Bimlak o FHE10 - 40 R4EHE o mF LM -

W~ AERSHE
2P T R e B b A Dot - st R day - FLRARM L ATLR

Rt bk #4540 @@t e el 82 7L R S5 oA B O AT R 3 9 A4 - MIEE
9% BN b SR ) RS LR A P IR o LALA24A IR 4% 5 B f) » 5 400 0l B AR R R 1
HibEm# b LISHRAZTIS FHFAORG  FThiLAMMK=Z £ L5400 « 54 WELA
Bl LAABAI AT e hdmfh - HE R THES —RERSSHFEAN4ET2 6 B
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HEGHOTHUFEFLRARAZIL60FHF AR/ BEXRETITEFAR/L Ak
AENTHEASRES L EDHMEE 2 RESH - FuUTCART _BibmMM =& R80T &
WEBUARRGHMBEME R MUY RbFT e A e fl= & oH S aEE
ARERMiTAZSRRAE -

- ooRundt A BB ER

Sample  Surface area {mlf'g} Pore volume (cmjf' ) Pore size (nm)

LA24 7.14 0.060 33.6
LA48 14.60 0.117 32.0
LAT2 7.97 0.079 398
L24 1.15 0.009 344
L48 2.67 0.014 21.2
L72 1.72 0.009 23.0

B TR A B BRI A ] e S A AT S4B S BILA24 - LA4RILAT2A
2 XA 5 ] o B — Ao - 4R iEAE R ) BE LL 2 45 B 0 JbgE A M EE #) &,5CaCOs ~ CaOsit
Ca(OH)y » £ LA24 7 4§ ¢ 8] 8 3 3 CaCO 45 8LF B LA4R A M LAT2 A R ey i B » AL F
CaCOnz 4 S A R Y | B R A MH M & 2480 RT2/ 6% » Ca(OHpZ H 608
Rlgr B BE 2 - M hCaCOHCa(OH = £ S s M2 o R T He 3 4 oF R A0 Mol B & Hh A A B
B b B B 2 T GRR EH e e R RIS - PRk AR
B A BE4RAk Bk HE 2 5 4 > TR MM R TCO MM R F R Tl -

& Cal0),
+ Cal

F II'ﬁHl]lIJj

m g 1] M 40 0 &l T Hn
1 thera

B — « =fmE M LAsZ XRDE &

AR 75 A A TGAH T4 85 Bl 2 — Roibsi 48 M 3K » B — & = 4 4 48 48 05 85 = fl e B0
750 "Cz40:@35 M « =M RS Ma Sz ME N I0EBBAHhEEE K8
R0 E WA R MMNEE L4 B > B w2 R AWMEFACTI % mAEL0
EER R F 2400 % (AAEM10E2EAEE 596 %) A0SR F 4333 % (48
B 203885 8 R 449.5% ) M HAERRIFH K E AH287 % (4 E A0 AR T 4426
%) - EB8HE—ZHEX FATHLFEVRR R 2B e RE o & TRALE T M(ESRA
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ERHESLEN) > BuEE R iois 2 LEM P RIS LERA - B = 568 805 th a8l
750 C2 408 Bl 48 BI2K 0 BRI AR 2SS FRLTH BRRAMBEET
B AL SHTAMARE R A6 > AIHFZRAMBAEATI % AELASZEHERX
WEFEADE % HEERATHLAMAMLARRITE - tosl > @l IEHz e s - £
R B ILL A A A IR B S R TT » MLAME 2 B R M FORRE - M R4A0EB A
85.1 Y%z ARt » [F] ERAE AR A T 458 Y 0 AR AR 30 3 R AT L24 8 i u B A 4018 85
ZHB -

(a) (b) (c)
(] Tk T T T T (]
& L2 TSHTA0 cyrles LAR.T50 T cdles | [RRES RETRI Y
an o T il 158 - sl 40 R
ran -1 130 14
€ £ £ ;
= 11 ! > o -1 =1 s -1 = 1 Fifa Tidasil
; (LR ‘ ] 3“ 14 1 | W E 128 E f
i ULH o (1)
" L o
L El W

56 ipeE (586 DB IS W 1588 Sl (i BSD0 MR DR NHO 3ERD Sud S iSE  HeMB BER0 BE JEud
Tienw (mjs) W {min§ Timw (neing

B = ~ & #5455 6 4l 5 #] #5750 °C » 403 25 TGA 46 4 3885 (a)L24. (b)L48, (¢)L72 -

55 T T T T T T T

AN
G i N
e, >

L H]

L g %M%%MWMmemmg

an

CD] wphahe %
g L]
D;f

5 1] [ E3 I 15 n as Rl
Cyele MNa,

Bl = ~ 43 du i a2 el B9 750 "C2 4058 25 2 COL 3 48 358y
AR S

FREHARAGR U BEAS - SHAFASBTH2H B2 - s Ew g - &
BET# £ itb A a flEaS RIS £ PFILRSISR M ¥ - MdXRDATGA
HE PSS CaCO 2 SN Ml T AR A=8E  shadasiilad 4%
B FEM TR At AMEA ANERERHNHELHENZE R 82
H90 YodE i - LA24A fli g H] 40302 85 9 CiE b B RaR AR o B sh AR Can B sh A A R
ERAUEBEAHEZRFAAPILFEAREAE ARFSRAFE TSR TR GHHEE
PR ELRE ¢
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A, BATRME R, iR H A (sintering) kg, %
R A, WA AT R, BRI R R A KA
(Limestone) fil &2 & PR (LAs sorbent) , fKEALEWIARE 54
LA24, LA4B 5 LAT2, FERRIF i (750 'C) R dhdT — S fhie sl 1k ik
B FRPEOOTERGrWLLEAT T BET, i XRD. 58, RBARAOA0EEE
MR AR R, O R L 118 SRR 24, 48 &5 72 /b, dE#
i 0 A i ELsindtE e rE, H Ca b Al SR
Tole FAESHTHCTCA) 2 ¥ B85 R Ear, LAZ4. LAMB 5 LAT2 F 750 °C 2
COff TR A 5. B wiky AT. 4 wi'5 43, 2 wth. AEFTARE I fGE
Wz S bikEiRe ) MR S, B BR R AR, BT
LAs JLAT k> FLiRES 195 2 SRS b8 srmctt, 0L T % BRI EE
F-TRHT (capture—desorption) I F B LA BGE . —Fidiaiin]
T 750 °C F2 40 ol el kMt s I W LR EE R 851 %
(LA24) . 81.8 %(LA48) LLJ: 79.2 %(LAT2). S#h, AWFIFLESEE
b2 A A D R e LRI AR B S LAs 28, EA R e A e
o 2 ol e )
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