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Evolution of Pore Structure of Ca-based Sorbent in Simultaneous Removal of SO, and NO,
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ABSTRACT: The pore structure of the sorbent plays a
significant role in gas-solid surface reaction under low
temperature and humid conditions. By using the nitrogen
adsorption method, the pore structure of Ca(OH), particles
subjected to SO, and NO, for different reaction times were
analyzed. The evolution mechanism of the absorbent surface
structure was discussed in combination with the absorption
mechanisms of SO, and NO, on the surface of Ca(OH),
particle. The results show that the presence of the surface
reactions products changes the pore shape, but has a negligible
effect on the BET surface area and pore volume. The amount of
the pores <7 nm and >30 nm decrease with the increase of
reaction time, while the pores from 7 nm to 30 nm show an
opposite trend. The presence of the pores (7 nm<d<30 nm) can
not only account for the unchanged of BET surface area and
pore volume during reactions, but also affect the fractal
characteristics of the absorbent. The expansion and depositing
of the reaction products result in the shrinking of the pores, and

the change of pore shape structure.

KEY WORDS: coal-fired flue gas; simultaneous removal of
SO, and NO,; pore structure; Ca-based sorbent

FE: RIRENEIREE T, WGNR I FLBR 45 Fa % HR i <
SRS ARA T RS o SR FH 5 28O PR R [ B R
SO,/NO, T FE 1 Ca(OH), Fikir 3 T FL KR 45 ¥ 10 28 AL 45 P AT
TIESHT. 44 SO, Fl NO, £ Ca(OH), ik 2 i (W i
MU, SRR T USRI R T AL 5 R P AL o F 9
RRE, R0 T AR T WSO 2 T FL B 1 FLE

HEWME: EXAREEIESTH(50806019); [EZK 863 Mt A%
410 H (2007AA05Z307)

Project Supported by National Natural Science Foundation of China
(50806019); The National High Technology Research and Development of
China 863 Program (2007AA05Z307).

fiE, AENS HER TR AN FLAR BN I AT . RSN RE A,
FLARKT 30nm F/NT Tom fALIZEHTIRD, LA TP
F LIRS B HCRZH 1 22 o WSO 2 T B AL B —
D7 RN T T RN O LR AN LA IR, 53— T
AR T RIS T ) 7 TR AR AIE o FLIRR T R 2 I A 0 )
HERZ T BRI LB A, AL ARG E R A .

SR RO R B FLES M. SRR
0 3l

PRSI NO E AL N NO, il A 2R mfL gi it
i T2 A A, S T 5 e FE it 3 AR AE
B — I I B P[RS B A 1 AT T T A
FEMRUSHE SOL/NO, I [ N Bl ) 2 B e B TAE 4t
5 RSO ] I Pt o e A 1 R i Atk H A5
Hh s 2 1 T SO 7285 RIS 2 1T 1) [ B3 /) %
HFECH KRER T, FEIRH T AH RN K2 AR
RO B A SRR 25 1F T, SO, FEAT LM U
FZR T B R BB 1 R R D . R R
B, SR HoO AR FE AT A5 WSO 2R T ) s ot
BAFEIR, WGRZR T =Y 2 s 2ok R AL
G5 45 A% 15 (shrink  core model) F1 3 i) 7 5 A5 7Y
(surface coverage model)HEAT ik, PR T AR IR
T2 T WAL 2R T Ak W 65 A T e B et A i A
A A Xof T 2 ST A S W A R T s A £ 3 )
R HA R E L.

I A St It e R A7) T S R 85 ) (1) A
AT 7 —LEHF 5T . Bausach /B IACGTIR I OW
SERE AT HER T 2 I SO A S, R
ROV 235 46) 1R A R L B 3 6 R R USRIR T 2241 i



20 1

W T DR A5« [ I It 3t A 3o v 85 R A7) T L B 45 4 A A A A 61

vk 2R T R LB A, Ortiz 45 BB AR S
FERAELE 9~200nm Z [AIFIFLERH, H B MY
BEATIR S L R TRAR AT AL S 2k M 3507 Ho!™
WARH) T RBRIGLE S . (HEH SO, Fl NO, H7F
S5 AT SR W AT 2R THT AR 45 #0810 AR PRI 1F 90 A
RIEFRIE . Liu KIHHSH NO, (1) H BIRHES HEIL
eI SO, A st P, Nelli 8 SO, ZEM UL
FUR I S B ] LU — 5 NOy KA, M
R SR A T Bt R B A0, kR L, S
FE AR IS FEAREL, S NO, #H BUAE In 17W
WG T S, i EL FH I PT A 5 E50 IACR2 THI Ak
PUREY ARV S X oy da o s 1] = KA D R e LS
[FI IR I NO, F1 SO, [958y 77 S AR A 1l S 85 3
WGRIBRRAR AL, 5% SO, Il NO, FEAF 5644 RS
KM FLBRLE MR XS s B It R R 52 0 2% R A /b

DRI, A St St 605 R R AT 551 T o ot ot o i ot 7%
Hh IR AT 1) 3 T P FL B 5 4 AR AL R A 2R AT T ke
T, R SR AW B 7 1245 R U 2 T AR 45
WS AES, RSB T T RS
PRI T RN AL R 4544 70 TR ARFAGE (128 4k, - 76 et
IR I, 255 NO, I SO, 75 55 e W A7) 2 T F
WAL, o AT T IR 2% 1 4 B IR AR R THI AL
it 25 A 7 [R] B Tt J A o 2 v P AR A WL
1 LWRERFE
1.1 FERBRER A AR IE

A S ) 2 W LR BT SR ) R R 43 A Al )
CaO. fEMf &R E Sk CaO BURLEEATRERE, I
7 7t TG BT 75 RLAE YU [l (60~80 wm)s B — & &N
A 70 CEBEFKPFATHEN, WERENL N 5:1
(H,0:Ca0), RJEHKBMAE] 90 CHIELLHF:
3he PEHELE GRS B B RARIGRIZE 110 C %44
NTRREE, REIAT R iR A 7 2
FAZRTE (120~180 um). AT ATl % W UAF] BET
FHBLA 7.26 m*/g.

(7] B 8 % B0 A 56 2 AE ELAR N 25 mm,
300 mm R 58 PR B i T, SR R G
Bl 1R, EEHEEIRR PGS RS, R RS
W RS LSRG SN RGEE 5 355 Ak
FERIS R, e U A E e B 7R R T
(70 °C), SRJE KB — 52 B (4.0g) TSI PRI 52 . 2% il
NS T B IERGRIEE ], ORiEs IS
MR, ¥ 14g £191(250~380 um) SR ISR &
TN IR 2% A RS RS o B 400 ul/LNO,+ 1200 pl/L

SO, 5%0,. 20%H,0 54l N, M4l O, V' 4l
FAIBFUIE S LA 1 500 mL/min A& HEN SN 28 5
WS R o JESH HaO B N AT O #N, il 4%
HIARIE Ny PRI RN I 7K 8 D P 42 ) BB <,
i HO fI& . AL H,O fEETE LS, e
JRLES N R HE VR )/ 35 2R FH H P s T
PR AR IR HIZE 110 °C o I o B A4k
)L o 24 F B R O A U R Y A

R

------------------------

M=k

BERTREATRE | ©

E1 SER%

Fig. 1 Schematic diagram of experimental system
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Tab.1 Pore structure parameters of the spent sorbents

subjected to SO,/NO, for different time
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DeSN-04 4.37 39.33 0.037

301 301
Cy 20}
—
£ 20f
=~ 10p
il
= o
= 10F 06 0.8 1.0
P/pe=0.6
0 ..- o | ; |
0.0 0.4 0.8
AHXT g
(c) F¥fh DeSN-03
300 20p {
» [T ) D
—
|
2t .
o[ ):1/ J
= 0% ™
= b . ‘
= 10 e 7
0.5 0.7 0</9 0 d”/
u—u-——n—u——ﬂ—p o 29=PF'FE2/“
[remmmrerzan—coro—os ‘
0.0 0.4 0.8
AEXT g

(d) FEdh DeSN-04

2 ZIRMGRIRIIR MR 2

Fig.2 Nitrogen adsorption-desorption isotherms of

the spent sorbents

T LR LRI, P 3 rRAAH T RN AT
it 4h, SN ST SO, NO, K EERE IS 8] 138 1k
2k LI 3h R JE SO, Al NO, #EE AR AL AT 401,
TERIUG 3h 9, MRS T 3 ZEEAT SO, Al NO, (1)
WSO SE, T 3h Jig, BT RS R T 1 4 oy ik
AJHFETEEE, FYE CIEARTE R, MR N A7
SATEF= P E Y B R ], S NGRS . T
Nelli 25 NUOHEHY SO, 7845 W s 26 1 K £ K e



5 20 39 e ] R A5«

(7 syt A5 3o v 95 R A7) T L B 45 A A A A A 63

AT Jse 3 R R R R SRR R £ T B NO, KRR
2, AN NO, HIBERRIR A T Ao 4 . AL,
SR 3 h e ERARWRMACH 2 TR I R U (X NO,
9 B A B R AOE M o BT AN B AL 2 T
(S SEANR], 2T 45 # 2 B i A AR A SR A7 A 22
Fo Ortiz %t SO, Wit 2 s iR Ee 3 T AR
LAFHARHAT TR, KBREHR M AT, L
R ILE ZANEL RS . 5A S RN it
U], RIGRIR TR NN, RS E
AAIRANA o Lt R] AHERT, MRS R AL B &5
A FE ] IS e At i o R e T P g gt g e e o A
AL IRAFAEAR R I ZE 5%, SO, AT NO, 7ER L
7R 2R T P9 AR EL AR PR X W A 791 3R T ol W 45 4 F) A2 4K
—EAT E AR

#S02)=1185uL/L

1200 i
PNO)+46.5 pL/L T 2%
L | @(NO)=20 uL/L ,.T-"
A(NOYE20%, 7=7 F..(.:.,ﬂ 1400

g 800F [ m(C.(OH),)=4.0 g SO, S

3 ; 1300 5

= =1

= i 5

S ool (MERM sl 120 &

” X | NO» 1100
L — 4h

2h 3h

of ; 1/ 10
0 50 100 150 200 250
t/min

3 RRZEF NOySO, ZE2MEK
Fig.3 Evolution of NO,/SO, concentration
during reaction

Ak, R 1 FIEA DA, SRR
BRI FEHAE, WGRRR T F 2 LA B S
A BEAT T3 o XU I FLAR BN FLIBAE S B i A
HRB T P A FE T 2K o £ Ortiz! D IR 78 45 1 m]
R0 P AE B A e A A FLAR BRI AL ER 71 (9~200 nm)
T, RALKIFUBAE S NI R A B sl o Tk 1
48 SRR WIE SN AT BLAL B FEA AN KA
PRI, AT DA fE S N R AR AL A 45
2 PSR AT R, LRSI S U AR OB
B FE MR AR FLBRFUE A, (BRI M S H (R
T FLA S ) W] IR Ab 1 T FLRE A% 28 T 3 BUR T A 45
S HARK .
2.3 RFEEREDERREGTIREILES R
T

N T o OB R FR R AT R T % SR AL B AR
MREFFIAIE S S R 2 A H AL 2, 18] 4
RS Y T AN RSO IN Z Fir A R SRR T LA A o

0.8
—~=-DeSN-00; —+—DeSN-03
—o-DeSN-01} ~v—DeSN-04
2 0.6k —A—DeSN-02
£
g
TOD
o 04}
=
=
= 0.2f J \
d<7nm \ v 7Tnm<d<30nni 30<d<300nm{j\
0.0 Y 1 1 -
10 100
fLEAE/nm

B4 SIREFINTLEST

Fig. 4 Pore size distribution of spent sorbent
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