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WE Y CaO MHEFE TR BERRMHE CO, AR, BOANRBBRHENH
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MR E, RE T ZA R Tk R R AR SR R RS TR R 8 7T fn o ) A b K
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AR F F B &8 CaO AR PATH A0 38 24 09 0 AT RAE; 7 8 IR A A 300 69 B

KR
CO, i &
ERIR
4]

7 0 R
HEA

BARAMH T (0% COL 50 90% Ny), KA #E AT E CaO R CO, #y L Fu K 8] | Mk
MBI B AL RO MR R G B AR . RATE LS B AP 1R oy 2t 45 2R AR AT T AR,
FHEEHEMBAHE TN, LI CaOBEBRAG)H CO, KM & /) fofk R4 HA,

it BR A5 7E o MR M R A AR T LA A A L AT

1 5%

HHiT, CO, IHiSE . A7 T A0 55 1) R8T A
o B S AR IR 5 0 S A R P A 2
TE KA CO IR FEBE ) 25tk Ak, COL 1Y
o3 BRI AR AT Tl ) S0 B b R R LA S B &
PAIBZS 0 AR (E 5 = N 2P U Ry o i Waela Sl N <)
CO, AR, EAUINE T HEE RN, BRI TS
2. R Re s i N ok B b AR ) i CO, M2
INEHE S R SN T ey S ek D i = 2 o d
$[2,3].

AT APk, e R B 790 1 s B A /4B e 1 B I I8 53
B CO, M7 EG R T 25 B 223 IR O SRR ) V2
G 101 A 5 W B ) 90 0 A Bk I A B0 I N T R
JiiEBEREAE LLAE PRI AR T 73 85 CO,, AT BLAEXY

TALTEAREE R B8P IR N B3 COM'Y. Feng 21
Xf CaO SEBVEAE A IEAT T IE W, 45K,
CaO 1 Ca(OH), [f] CO, Wikt fig Jy Lb HoAth JLA A4 KL BE
e, (12 RGP AR S, L CO, 427 W B
A N, Rt ZE. R, A CaO MK AR,
1M H) 2 A8, Rz B A, A CaO 1
A7 i COL W BRI AR A & 1. il Wa 2609041 4%
] CaTiOs/nano-CaO I Martavaltzi 2" 4% (] CaO-
CapAl 05 A RIEFIIPUREL EREF] CO, THIRAK
B e

5 R ) Al UL 5 ) R L s ) B SR T T IO
2, TR CO, WEBRRCAL. Rk, G+ — AN (145
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(3298, Liu 25 VR R [l 1) 495 32 i 98 A4 R HEAT T
CaO itk CO, WL, MELE 455k E, CG-CaO(HT
UK D-FMEEZAS Ca(CeHy07),) & — Fi W B fE J1 1R
5K CaO M), H & AR M FoRut, B W FH g
BRI, T A Bk i, n SR ok 7 A
SENE, e AR AT I AT .

Zr BRI, S I O A 1) 3B 4R R A SR A R 1 3
IR B CO, PEREANES & P LA VR sE . A SCIE
TRy AR A RL A Fe AL 2R A R IT AL, K
A 7 AT XS AT S ASOR 0 A 5T
Bt AT W B A RE R W 3 65 44 (1) 23 BT R AIE. 76 Rkl 4%
PEF, RARE D HOTAFE ) CaO W CO, 1
JIFARE MR AT . A4, Fsih a5 R H
U IT 4T 1R A S A RE HEAT R 1) X Ll O 45 A A R i
UK R T 37 A A% 0 B, 3 M LA AR B
FIREGSEMEIF AT — @ o0 7 U5 JE 1 9k )

2 SRRy

2.1 EERUFEA B CaO thkH &

ARSCR I RAREGIF W55 7 A1) R4k 2238 )
(BETRAES) A9 5 5 I A4 Ll 4% CaO.

WG e AR LR L, il CaO HI T 2L Pkt
HL O FLPRANHE N

(1) ¥ VL3 L2 TH B & I A2 2% T 2S5 (2)
H 5%ERBRF ML 4 hy (3) FE KRG UL 2
(4) MEBTFKEIIEVELBRIRE HCL (5) ¥ vk
1) DL Fe A BHBCE T 28 T84, —0.09 MPa(£ /&), 353
K, T 12 h; (6) TG M 7e MR, 75 4%
PEHLRYE, JiiE 100~200 H ¥ P DL Feip Rk, G
Iy BB ], TR R AT 5 SR b FE.

TRALFR IR AR e MR L i BRI £ CaO #4
e

(1) ¥ DM RPPEIERI S, “Palim 2
mm, JBCE TSk, AR Ui Rk R 45 4 i ¢
4 WCEAE 1173 K FEIE 2h; ) T 573K 47, W
I i B 3 R A, BCE T RS R TR
B, f= IR 12 hy (3) Tegs P I I #4RL,
FRHRZ 054y, B 100~200 H 6 [ P sk, 25 54,
% H1.

TI A R KRR A, By Ja bR/ T 1500 H.
BT R ATE TRIEH A, Pl 2 mm.

BRI S 3k, WE 1173 KRR 2 hy T
573 K ZeAy, NE g rp B o0 fd I A A, JRCE T
T g TR L, R INRA 12 by TR
AL, B e A .

A2 R L /KIS R 2 (AR, [ 25 48 P1AK 27 )
AR A R . K I 5 74 T R R, Tl
B 2 mm, JECE T B IR RERE, 1173 K, 2 h. Ja8ikt
PR DLSEA R TA]. B 07 43 i 100~200 H CaO, H
FoEa g g

2.2 CaO F B RAE

() xR A FLAEMAAE D . K
Micromeritics ASAP-2010C 7 50 B 43 T R i 1
ZURREAE, FEMASIIET 2R 3 h BL L bR
K BET Jiikih 8, L2040 K BIH .

(2) RMHES. H ISM-6360LV 44 it 1 i i
(SEM) 7 M FE St IR R T TE 3, A B2 B A 5 LR
i b, AT S AL, 2 5 SEM JBURAN[H fi%
HOMER ML,

(3) &, RJH Rigaku D/max2550 % X 5t £k fi7 5
U (XRD) 73 M #E i I S AH 5 0, ) M4 TAE S 4
Cu Ko #1(1 = 1.54056 A), F1HiIE N 40 kv, HFR
100 mA, FHGEE N 10° min™, KR 0.02°, F1H
Ju A 10°~80°.

2.3 HELE

K AR 53 W AT FURT IR T LR AL B} 1) 44 27 5 B
CO, MIfe ) B Fe 2 R e M. AE AT 5
SDT Q600, F[E TA A wHili&. HAELKLEN:

CaO 5 CO, BRI N 2 /i, ST il
ORI B 15~20 mg [RTGEM B, 2T /NI R
B, LA 30 K min™' (RS FHEL A 1073 K, il FEil
Al AR, AN 100 mL min”'. 4R EIAF] 1073 K
Jei, fEih 5 min, fESEEALRMUIR iR, UB)E, HEA
CaO Wt CO, it 72, H ik R 10% 1) COL IRG A,
A4 100 mL min~', [A) LA 30 K min™" 38 [
4 973 K, 1EE 30 min. 30 min W P IS FELS K S, it
AN CaCO; itk 78, #e3eilb <o mali A<, kNl
100 mL min™', L 30 K min™" K35 THE & 1073 K,
THYE. 5 min.

HHE LR CaO MBKIR LI FER CaCOs [ Rt it
T2, %2 CaO MEHHZ MG CO, M AR ER

321



FRII A CaO il I AR CO—THil& CaO AL SLTT IR A BRI 12k

ETE.

3 HiREWhE

3.1 ESFERTIRAS B SRR A CaO AR
FRAE

G300 LR ek« 5 A R RS A J5Uk), 7R 5
I rp i mR R SV I FE(2 h, 1173 K, RS
O & CaO WL AR, F5 R )G CaO 7S 3y A
SRYAEN. Ry T 3 S S A AR, i A A E
573 K, B M B ECH, BCE B TSR RH
Micromeritics ASAP-2010C Z %< W BFH3C 20 B #6 5 1K)
ZURIHREAE, FERAIIET 2B 3 h Db LR m
KM BET Jiikitsr, L0 BIH . 7 hrds
RIWE 1.

MFE 1 1) CaO bR MIAL. L7 LA A Ek
PErT LU, CaOBEFRES) ) BET LLR I HIA 4.40
m* g™, Jif#A 4.87 m* g, 1 CaOCH:MF 7)) A 0.92
m® g ' BEIEATRL R R 2 h S, A ALY N
bR BUR ) BIH vk iH 5, BJH WY R BUEFLIA SR
AR, CaO(JTfi#AT) > CaO(FEEIRES) > CaOCH: W55%);
BJH i fft BALE AL R I, CaO(BETREY) > CaO(J7
fitiAr) > CaOtEWR 7). TUALIN R I FN, CaO(JT A1) >
CaO(B IR ES) > CaO(LI; 7¢).

PIP, = 0.9750 ¥ 5 EHAR/NT 79421 AE{LANRE
FEADRIFLE CaO(5 A1) > CaO(Wii R ES) > CaO(H:
i), WL E, CaO(RAT) > CaO(l i
F5) > CaO4tWi5e). 256 Lhi ROk, CaO(lsER 45 ) Fl
CaO(J5 AN AL AT AR s, B CaO [Tl
Uy PSR R AL FLAZE =T CaOCHE Wi 72). {H)Z
CaO(Wi FRE5)F1 CaO(JT A1) [ FL o3 A 1) 22 AR K,

K1 —FlCaO MR LA LD ATEE

A FLIEHIFLZE, CaOWEIRES) > CaO(J5 fif A1), TSl
6 L2, CaO(J7 A1) > CaO(BHREY).

L P T A 5 A 1 L R T AR 0 A LB e
AR, MR IEIAE] 373 K 24, BERRAS 2 #ub i
IK 4y

Ca(CH;COO0), - H,0 = Ca(CH;C00), + H,0 (1)

ML TE A 663 K A Ay, BEFRES 52 #40 fift it IR
5 R B TR

Ca(CH;C00), = CaCO; + C;HsO 2)

MURBERE TS 903 K AiAq, TRIRES TFUR 0 i,

H 25 fift 50 B
CaCO; = CaO + CO, (3)

AR, BERE BRI BT A A COL AT HE, ik
AR R 7K 3 R FLAAR B BT X 28 SR 1 43 B
BOMT 20T A R A AL BR o A AR R I LR T
L REFIFLBREF A BT COp AURTEE He A Bt h
il VO INTIE Y= 2NN TR &

ME 1 XRD 73 #r4iRE, A0 A
B CaCOs. HAMNT AT B A1 D& A = A ik 45
2% i Ca(Mg, Fe)(COs),. MK 1(c)nf LEH, T
BEPR A B G 1 CaO TEPER &M, fEXF AP 5
H,0 Fll CO, [ %, 4= Ca(OH), Al CaCO5. Hih kg
B B AR T i AT T CaCO5. SRR | TR IR S #8 h
T AT CaCOs, {H/EXTN =5k PDF K F il 41 14
CaCO; 115 gt 2250, X ] BB 2 5w — Fh 5 3L 1
CO, e fftHE 7.

3.2 EEEJEAA RS-0 B - 43 RS TGA 12k

CaO TrY CO, IR RN T, Jert4hHphkL
AU o3 AR AL R A5 IR BEFRIEL 15~20 mg. CaO Ik
AL IS FE AN CaCO;, (1 it B FRAG PR AT . S0 45 A
2.

CaO (oyster shells) CaO (calcite) CaO (calcium acetate hydrate)

single point surface area at P/P; 0.21970992
BET surface area
micropore area

Area (m*> g!) external surface area

BJH adsorption cumulative surface area of pores
between 17.00 and 3000.00 A diameter

BJH desorption cumulative surface area of pores

between 17.00 and 3000.00 A diameter

single point adsorption total pore volume of pores

3 -1
Volume (cm” g™ less than ~800 A diameter at P/P, ~ 0.97

Pore size (A) adsorption average pore diameter (4 V/A by BET)

0.92 4.87 4.40
0.92 4.93 4.50
0.32 1.30 0.92
0.61 3.63 3.58
0.32 4.02 3.56
0.58 4.29 4.42
0.0014 0.0176 0.0098
61.99 143.08 86.97
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1 (| | 1 L
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20 (°)
5000
(b)
7 4000
S 3000
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=
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g |
e 0 PR SR ¥
- 83-1762>calcite-CaCO,
1 1 1 1
‘ 34-0517>dolomite-Ca(Mg, Fe)(CO,),
10 20 30 40 50 60 70
20(%)
= 2000 (©
c
=
g 1500
2 1000
w
c
8 500
c
- 0 A A A e
72-1937>calcite-CaCO,
T 1| P
44-1481>portlandite-Ca(OH),
| 1 Ll oy, o ,

10 20 30 40 50 60 70 80
20 (%)
B 1 4R a), J7 AR (0) R B e R A5 354 R o)
) XRD R A i £&

8 LAAE STHR AP, — A LA A A7 5 2 495 5 A R (1
CO, JAE /R Bt (mol kg ™) 1 fei 1 58002 17 43 EL W B
AR (%) R VA 95 2 WS AT A1 A 0 PR A/ AR S 1
TERE AR B RE D RN, B A I B et NI
BRI A HBOE B NE I (14 R R W B B T Xy R, 5 X
PG HRENR PR AR ERS N IOKIEIA SN, 5 N IR A6 ) CaO

KA CaCO5 1 JEE 7R 0 405 W B 7] 56 4 M o i 5
SR 2 L, ST mol kg, BRI

w, -Ww,
v = ——2-x1000
W/vfl'lwcoZ
N w, -w,
X Yy =221 <100
N-1

A Wy B N OB IR A N ST 1 W B 750 A
Wy NS N=-1 OBse i I I RS M, CO,
JEE IR TR, Yy Ay A0 5 W B 50 1 0 4 L R R 7
(%).

PR b Al R A5 58 A o filt, RKHEN 44.00%, B
FREGSE AR, JRE A 68.20%. MK 2(a)n] LLE 3,
kG TRy B R AR R B BR A, WK R SE, RRE N
44.70%. 23t 30 min AR FES, DL CaO EEN
FeUE, W 46.02%. M 20b)nT LLE B, T iAo
i, R 41.31%, 452 30 min WL RS, BLCaO
EEONFUE, WE 48.45%. MK 2(c)TTLLE S, BER
SO JG, R 67.36%, 243 30 min W B AL S,
PL CaO g A FEUE, BAHE 70.47%.

M TGA £k nT LAFE H, CaO 1h24W I} CO, 11
N ] X532 = AN B (LA 2(a) k1)

A TR N ZE AR SR N
10% CO, B &/SFiRE, Mk, 973 K K, JLT-EA
FI WA 55 A0 A 25 W g 1 5 | 1) L AR AL

B: CaO W EAUMHIE < (10% CO,)H CO, “UHA,
PRIEIL BB BE. ik TGA v hsk, nfLIFE R EE
HK; 4 CO, ik B 10% 1188 J5, CaO #4k H & I
LR A .

C: CaO W HLAIE S (10% COyH CO, S,
PO RS I B, B A SE A RLR T CaO B ¥
ALKy CaCO; 2 J5, CO, SRR R CaO [ J V52
CO, ¥ s hil, S NI A MR T [, 553 k) 3 2%

1200 1200
100
900 900
—~ 80 <
< 600 600 1=
> B0
0 AL i 300 300
0 20 40 60 80 0 20 60 80 0 20 40 60 &80
Time (min) Time (min) Time (min)

B2 FEWiFeky(a) Jr ARy (b) RSETR S (o) 7 iR B -7t (1) TGA £k
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MBI CUE 2, B s W PR R 1R RO 1 K B B
C B BESHR B 42 CO, I TTiRAN K, SEK C B BE I X
B TA] R 2 5 i AN K. A ER R HISCERY, CaO W
B TRGIE 5 h, AR, X% CaO 5 CO, ISV, it
K S BB TR S D T B A CO, HIREFE. PTLL, A
SCWEE 30 min TL48AR 5 15 21 AT R0 11405 JE Al e

R4 TGA dhgknl 4, #hufae. 7 A FS IR 5
I o il 5 I 1 CaO W CO, & EHEE N
CaO(IE RS F5Y8) > CaO(J7 il AT 5 I8) > CaO(4LH; 72
FYR).

3.3 CaO 1 ERUR FH/fFm it AE 1Y L 5%

5300 ARG 5k « 5 A R RS N sk}, 2ot
B EE R N R4S CaO MR B ALRE, R
ST CaO fEIRLIT COy il kB, S50 45
R 3 fios.

3(a) LG FEAE IR S T AL SRR CaO,
SRJG FRIEAT 2 I B /AR A ER 1Y) TGA th&: . i
Pros, WA IR R, 5 3 iz Ela TR, &
913 KA 11.4%.

3(b)JE JT A AE R AT N e 73 i# A CaO,
SRS PR REAT 2 O B A WA B R it 22 . an 18 P s,
W B 25 R RO SR LU AT WA SR R RN, B 1 IR B 2%
TN 48.45%, RH 13 N 20.40%.

3(c) At BEPR G AE IV ) T AL N S 20 ik CaO,

SR 5 TRHEAT 22 YRR B /ARG A 1 il £ B G P BT s,
13 VRWR B/ WA A H, T T A WO o 7% D R A
P, A7 6 IRILPUH A R M L. 26 1
U 255K 71.38%, 55 6 XCh 33.42%. W55 7 IX
T 06 W B 75 1T B BEIT A S8 A, 56 13 IRCh 24.82%.

Wi 3@ R, FHli e 4 MERZ 5 2
gaTiE. mIE4nTE L, UGN (CaCO; &5 K4
B 4(a)fERT B IR BELT 13 WINAE3E N ), H CaO i
B HRIAR A 1~2 pm (K75 TGS HE AR i, LT
FH T~ 52 31 22 U TG B S 1) 5% i A 15 3508 TE AL
(K 4(b, ¢)), NI FEAN I CaO AfiESH
N, X ATRER 1% CaO A RHIR B fE ) 1L BRAG I
FRE R EZE N, 1Mo 3(b)AE 3(c) B IR 45 Yk F1
T3 A B IR A IR B RS e (. AT HEE— P OR
BTG PR URE, T T G R R MR A U 1 R
SERE, WK S FioR.

K AT 515, SE R R b /B8 S Y A
FRURHL, PR sl AR 43 A S 56 N T ok 2 o A S
e, DRI, BRATT AR B Bt IR — AL EAT SE G, A
B BEIRIR IR B 16 IR, BEWANIY B 2 1A AT BRI v
AT/, FFSEE SRR E DTS2 H. %
JERNFERRACIRES MR AE CO, IRIE S 4 70 0 i
B IERPRL AN EW il CO, 2l FE 1R[] i, 8 R 1Y, o
Hpe b B, R I8 R AT 43 i A A A S PR T IVE 4y
BT, B ERAS (B e A BE 5 vk R RN, TR

a0
601 (a) 601 (b) © T:97311073 K
T: 973/1073 K T: 97311073 K &0 £ 30/5 min
t: 30/5 min 40 t: 30/5 min
g & 40
= )-'/.
> 20 20
0 0 04 - . - - —
0 120 240 360 480 600 0 120 240 360 480 600 0 120 240 360 480 600
Time (min) Time (min) Time (min)

B 3 CaO(H4t1i 7% 414 (a), CaO(JT A7 H145)(b)FT CaO (HEEERES 1 40) ()TE AR I CO, M M) TGA itk

B4 4LuseR 2000 fi(a), mvEMEGE LB IEIR 13 WG 5000 f%(b)F1 10000 fi(c) it SEM Kl A
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SEN 1173 K, 8 2 he A 3B oy B kR 3R
2%, AR CO,, W E R, BT 5
M S 56 R 5 iR A0k

M 5@l LA H, Sl mikise 2 h Ja i
CaO (WS RE5) 6 25— Bt 16 IRTE IR RE A, W B R
AT RS T BB 3(c), SRR BRIREY), AH R, W)
b ae I BEEIEIA G Z A Prigm. BHEr, X—I%,
KAk A KB, Anthony 25U iR e vl LLAR
48465 (KR, Kelly Rock Limestone) ()75 1, Anthony
EEPRIZING N self-reactivation, {HR T W% #iik 2 4b
IR IZING IATIRNRRE. Rk Per, CaO i
PE ) S WA LEE 3 75 BEAT VR ABIEST. CaO(Ti R A5 ) 1 WL
MRE I EHT 32 X BRGNS ETHMILE, B AR
HHMBIL 48 IRTEFS, WIHRE LT RA RN, R
WA AR — A, JEANE TR M BOR, W RE
F1%4 5.7 mol kg™' (25.0%).

M S, w0

CaO(J5 fift A1 ) ¥ W B B8 g 76 56— B B s o A
B, 4y 11.3 B3] 4.5 mol kg™ 85 M BRSET I4,
5B BRI DURBY B, W AR DB B, TR
SE; VIR BOR, WL AE 14 3.5 mol kg ™' (14.9%).

CaO il B /B8 N TR B, 8 &5 %o i i
PIRZMAAR K, (HE K I ) Z IR IR FE i, W b A
N TRGE. NX—MEERE, TRt 4t
AR AL TR B FAG CaO (KWL RE 7, T AL 43
B — AR M

IR BE TR E R, CaO(BERRES) L CaO(J7
R A7) (R W B i 0 v Y 63%. i W T TR 465 B 5 i 1)
CaO Lt CaO(JT fif A1) A L H.

ZRA L Bgh S, T LR AR (S AR (T EE Ay
HERIRES), 40k 2 RAGIR G, W g ) #0835 ek (1 1R

50 1 -18
(@) T:97311023K  [16
t. 30/5 min F14 —

40
- 304

i
= L
> 201 &

e

10 1 .Lﬂ"""
(> &

0 20 40 60 80
Cycle times

P, B S R B RE I E 11%~15% 35 [ Y, A %
CaO(FE R E5) MW B RE 0, b iR 2. ik, HARR
SR FEAN M AR, E 2 T SR R ARG A, gl 75 2
8T T8 A ol i ) 5 A R B R (0 A B R L, X
FER 23 38 N # VR BOAR.

MEl 6 SEM CaO(Jj A&t 66 RGN G
SEM K FATLAE H, CaO MIRImMEDEH, FLoarAib,
FLAREL CaO(BEIR TS ) /N, AH] T CO, [a) FURL N 1
HAEG a2, MWK T CaO MFALR. gih
7 SEM K AT LLEH, Biffr CaO FIPEIA 77 KT
CaO, AT AR &5 10 5 R AR B B IR AR 4k, IX 3G
BT, 33K ol b 9 R &5 ) A A8 7 A 1R s ) 1) 8 4 /)N
TR A A o T IR B v L, e T O BB
SEOLG, MITIRZE T khesh uf Lh R AR f s, X A8
G RN 2 T o145 N OV S A e 450 B I i) o) 45 35 B
F TR 5 M0 45 R — 5

34 SCERTP RS EEATRE T FER KRB ) M B PR

HAT, MORRSCERT, Wik 2 froR, afLE
FIARZUN RIS S P57, e T 4853 R
(AR B A P, L b L R 45 2 L A P o ek % e 45 (e
B4, AR T 4) . AR AE N FLM L I (SBA-
15), HHAAPEBREHI % CaO 55, 74 LRI JLFF
J7i%, HEARAE 100 KPa ) CO, <5 N, CaO/SBA-15 1
IR R A BB S . R RS T R B CO, 1 fiE T #154
A NI, AR & B AR AN M (3R 3) T BE 23 1k
I P v TN T Y B RS

W, WESEERTHRAR IR f BE R, A B Tk
i LR W B B T RS E M ) ) AR R T, KRR S
POEL, n DUFESs, s gl DUSE 4 1) Cao,
IALE 3 AMEIR G, CaO [ BE 77 Bis N %4 3

60 1 14
(b) T.973/1023K [,
£ 30/5 min =
b 1 0 -
= 40 2
= 4 0 F8 (_&)
= /g Ll -_.
'u. t""llt >
F4
20 1
2
. . : 0
0 20 40 60

Cycle times

Kl 5 CaO(HBESIRES 1173 K £54% 2 h %) (a)F CaO(HH 7 A 1173 K K% 2 h #ill5e85)(b) 2 R B /ARWAE A TGA Hhgk
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Bl 6 CaOCsfiltAn) IR MBI GIA SN 66 IR A (1) SEM
S

mol kg™ LN, I HAEZ G G fEd, Wk GE
ErAaE. Lk, R AMEL Wi af A s,
T AT AR AT B, VBB R o AR 9 5 T A DL
FERBPRL. M EE R E5 (C4HeCaO4 Ho0), WAL il
Wb, HEFH TG MR, wT UL, U EE AR A
(16.22 mol kg™"), CaO #4L KBt 90%, HLZ ) 13 Ik

IR G, W RE ) TR 5.64 mol kg™, (HEEZL &
AL B JE ) CaO(IHEREY), HUAR B WP g 1Ak
3.50 mol kg™, {H/E, fERHSE IR FEF, CaO(HH I
BRI B e 0 B, R SR AE TR e, B
77 RAEIR, Wt g F1IAF] 5.70 mol kg™

T3 AN R 4y 2 A AR A A LS. W R R
BHLE 15 kPa 1) CO, R T, &id 9 UAHH I W Bt R
AT LUEF] 14 mol kg ™' LR A5 LA 43 1 BB R
R, SAH MR ESE TR, WETRES, frkss
R, BREEUTER UK, AEA AR SE E L
()53 B B AT HE S 507 R G 1 FLBR o A R 11
PeRmA. RUEFIFLBRRE A BT CO, SAATERS 5
BRI, T B AR I R . 0 CaO (i
FERRAT) OV EKAGIR KR, 5 57 IRBRIR AL LR H)
B4 3.73 mol kg ', AN KAL) CaO(BE RS 4 1t 77
WG MR E ), X AT RERIASC) CaO il 75
LA K 53 B BOIR 3R R AT 5% (v 1) BORE o A 2 WK A=

(a)elg 1,88 18rm las3a sET (b, ‘ " xsi 050
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CO, volume

Capacity (cycle 1st)

Capacity (the last Test

Material content Cycle (mol kg™ cycle) (mol kg™ method Ref.
CaO/SBA-15 (ratio: 2: 1) 100 40 8.68 6.94 TGA [18]
Ca0-Ca,Si0, 15 13 10.38 4.725 TGA [19]
Ca0-Ca,,Al 4033 (ratio: 35: 65) 15 13 5.17 4.98 TGA [20]
Ca0-Ca,,Al 40353 (ratio: 75: 25) 15 11 9.25 10.43 TGA [20, 21]
Ca0-Ca,Al 4033 (ratio: 85: 15) 15 45 10.90 9.27 TGA [20]
CaO (limestone) 20 10 13.75 6.07 TGA [22]
CaO (limestone) 20 10 9.12 3.29 TGA [22]
Calcium aluminate pellet 20 10 8.19 5.25 TGA [22]
CaO (C;H,,Ca0,4-H,0) 20 9 15.81 14.98 TGA [22]
CaO (Ca3(C¢H507), -4H,0) 15 9 14.78 10.05 TGA [6]
CaO (C4H¢Ca0O4H,0) 15 9 15.04 9.09 TGA [6]
CaO (C¢H,¢Ca04'H,0) 15 9 14.27 6.66 TGA [6]
CaO {nanosized CaCOs} 15 9 13.12 10.37 TGA [6]
CaO (C4H¢Ca0O4-H,0) 10 13 16.22 5.64 TGA
CaO (oyster shell powder) 10 13 10.55 2.64 TGA This work
CaO (C4H¢CaO4Hy0, 1173 K, 2 h) 10 77 3.50 5.70 TGA
CaO (calcite) 10 66 11.30 3.50 TGA
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Material

Calcium acetate hydrate >98% Powder of calcite > 98.5% Powder of oyster shells > 98.5% Calcium gluconate > 98%

Price RMB/metric ton 8000 300

5600 9800

a) A A T BT L ELE R 3385 (2011-04-28) http: //detail.china.alibaba.com
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Study on calcium precursors for CaO preparation to capture CO,
at high temperature
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Abstract: As an abundant and cheap material, calcium oxide (CaO) is an efficient sorbent for CO, capture at high
temperature. The carbonation/calcination loop of CaO/CaCOs is an effective process for CO, capture and storage (CCS).
However, both the gradual decline of the CO, capture capacity and the poor stability, because of the pore filling and pore
closure at the high calcination temperature, limit the industrial application of calcium-based sorbents. In this paper, study
on calcium precursors was carried out in order to obtain CaO sorbents to capture CO, with high efficiency. The candidate
materials include seashell materials (oyster shells), natural minerals (calcite) and chemical reagents (calcium acetate
hydrate). Oyster shell powder and calcite powder were analyzed by XRD, and CaO sorbents prepared from various
precursors were characterized by nitrogen physisorption apparatus. The fresh CaO sorbents and CaO after multiple cycles
to capture CO, were characterized by scanning electron microscopy (SEM). The capture CO, capability and the stability of
CaO sorbents were investigated using a thermogravimetric analyzer (TGA), where multiple capture cycles were carried out
alternatively in the simulation flue gas (10% CO, in N,) and in decomposition purge gas (N,). Moreover, comparing the
CO, capture capability and the CaO stability with published works, and taking account of the market prices of precursors,
calcium acetate hydrate is thought to be an economically appropriate calcium precursor, which has acceptable CO,
adsorption capacity and good stability at high temperature.

Keywords: CO, capture, calcium oxide, adsorption, high temperature adsorption, carbonation, calcination
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