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F1 ORMEE R 73T (%)

Table 1 Chemical composition of the raw materials

i Fe ) FeO Sio, Ca0 MgO S P Fede it
A 62.30 — 3.59 0.02 0.10 0.033 0.054 5.03
B 63.56 0.41 3.05 0.14 0.081 0.024 0.073 3.20
C 57.61 0.24 5.06 0.092 0.12 0.010 0.043 10.18
D 65.87 0.24 3.76 0.085 0.031 0.006 0.026 0.63
E 68.02 0.58 1.38 0.034 0.085 0.004 0.024 0. 64
F 65.30 30.23 3.31 2.17 1.13 0.850 0.056 1.82
Lol 6.25 2.47 37.07 5.44 33.43 0.040 0.025 13.09
Haf 0.96 — 2.05 34.65 16.29 0.021 0.018 45.18
R4 0.34 — 1.00 54.08 0.66 0.090 0.003 42.76
HAR 0.28 — 2.31 73.69 1.53 0.073 0.007 21.49
) 3.02 — 6.98 0.59 0.16 0.320 0.038 83.13
R 60. 69 6.34 4.00 7.08 1.23 0.010 — 0.005

F2 AR AITR RSN (ETHE) (%)

Table 2 Industrial and elemental analysis( Air-dry basis) (% )
A K5y Tix S (total) C H N 0
B8 0.24 16.87 0.32 79.45 1.34 0.70 1.08
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Fig.1 Schematic diagram of sinter mixture SO, adsorption experiment setup
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Fig.2 Effect of time on the adsorption Fig.3 The infrared spectroscopy analysis of the sinter
of SO, by the sinter mixture mixture before and after SO, adsorption
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Fig.4 The adsorption of SO, at different times on the sinter mixtures of different basicity
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Table 3 The coefficient of differential equation( % ) at different basicity

£ 1.8 B 2.0 B 2.2 B 2. 4

a, -0.0013 -0.0018 0. 0002 -0. 0006

a, 0.1410 0.1185 0.1158 0.1196

ay -0.0208 0. 0048 0.0008 -0.0011

as 0.0018 -0.0020 -0.0001 0.0001

ay —4.7325 x10° 0. 0001 4.0212 x10 ¢ -5.6117 x10°°¢
R* (FAME) 0.9999 0.9999 1.0000 1.0000

SE 3.05x10 73 5.19x1073 9.36 x107* 2.30 x10 73

Lt s B, IS A BRI (1. 82, 0) HUAH SR A RHIEN S0,
U /N, 2 U0 T . S5O GRS T B i (A, 1,
R I  BE2 MR, 30 175 R M 302 13086 1507 B M 12 o 5 157
. BN IR 1 fE RS BRIE (2. 2—2. 4) KA BZE WA R0 26 0008 e P 7
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Fig.5 Effect of basicity on the kinetics of SO, adsorption on the mixture

TEGRE R =1.8—2. 0 Ju il N 2 BUAN [A) A4 52 7 26 280, ) T2 1. 8 AR 5 RHTT 35, WL B & A 7 0—
0.30 mg-g ™'Y P, TR BE 5 B A RAMICR A5G —HE, HR IV E R T RN

1 dA _ -5 -5

EE‘"gXlO A+5x%10 (13)
T A 7 0.30—0.75 mg-g " YRR, LI BT J35 5 02 ek AL 056 AT G, HER

TR TTREN .

A =0—0.30 mg-g '} ;

A =0.30—0.75 mg-g i : CL% —1.5%x10° (14)
MR 2. 2—2. 4 W, TEW BfHE 0—1. 25 mg-g ™' 5 Rl A, ¢ LI B P8 5 W B o A SRARME R R T

— RN, HR AR TTRE A

WE:22H# L%=—4X10_6A+4X10_5 (15)
C, dt

s 1 d4 S y

i =2. 4 I ; Cd = T2x1074+4x10 (16)

X R LERE SO, UART, RS R REAETE Ca( OH), IR WAFETE CaO S50 W[t SO, i) 5t
{HH CaO JHALAE B Ca( OH) , A3 b 26 18 ALK 300000 em®™ g ™", FE I AL AT A4 B 2 T BLHE K 100
7%, BRI AR S A B 5 HAA BRI RE ). Y3 A SO, SRR, Ca( OH) , B4R 1 58 21 0k b 4 R fifi
WY RREER A, B B 2R T, B TR Bkt T R 1 Ca( OH ), RARAEHE , W B 38 T DR
B K % TR AR A TR S R RE SR BEIZ B SO, 19 Ca( OH ), Je 1A 1 P o7 B e e /> | i o 2 2,
R B SR RE A W R FR AT, SO, SARTEIR A BHTURL Y 4038 2 FLALBR 1) N 26 2 b EA T4 st ]
Bl CaO 547 TR BT, AT P ORARF— R 14 WA S 0 B2 00K W Ao S0 %y A R S BE. A, s ok A it
A, v B TR A ARk X SO, AR 1) W A — 4R 1 v R e 5 174 B B, i LTS A5 ekt AR e 8 21 A
W RRRR S, 33 AR 1 U R BR s M8 SO, HETI K W54 o AR B S S i 1) 25 5.

2.2.2  CaO SIEXT SO, W 5 5 H il 52

IR SE R R R R R S R BT SO, Bl ) 2R A AE B R W TR 4 B RE S R 4R oT
(Ca0/Si0,) , Hrr CaO HKUE T A KA FA A K. 6B R AR 50 ¢, B A 1. 8, 1A K&K
8.5% WL TN, BERMA KA A IRAT RV AR A IR R IR A R RE 1 3 Fh A% B0 A, TR A )t
SO, S MBI Bff 2 CaO BRI A R T SO, 4130 20 F1 A wh & fh 2 i, 25 R el 6 .



1666

L

ik 32 %

g

6.00X107 -
| & CaO RFEAA K (K=8X107)
s00x 101 y=—8X107x+4X 107> R?=0.9119
Is
=_4.00X107°
—1‘U A
& 300X10° ® CaO R I AT JK (K9 10°)
'§ L y==9X1073x+5X 107% R?=0.9898
= 2.00X107
®” L
100X 1075 = CaO A KA (K=0.0001)

0

B 6 CaO ByRIEXT I AT

y=—0.0001x+5X 1075 R?=0.9811
- | | | J

020 040 0.60 0.80 1.00
RARIK SO, WMt A/(mg-g™")

H
24

BRI SO, 34 1 52 1R

Fig.6 Effect of CaO sources on the adsorption rate of SO, on the mixture during the initial adsorption phase
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Mechanism of SO, adsorption on mixture bed

layer during iron ores sintering

PAN Jian™ ZHU Deging XUE Zixing CHUN Tiejun RUAN Zhiyong
(School of Mineral Processing and Bioengineering, Central South University, Changsha, 410083, China)

ABSTRACT

The emission of SO, rises to a peak value rapidly before the sintering end point and then declines
dramatically no matter how the parameters of sinter technology and the properties of raw material change. The
emission of SO, is controlled by the mechanism of transfer and cycling enrichment which consists of sulphide
and sulphate pyrogenation formation—sinter bed adsorption—repyrogenation—desorption of SO,. It is revealed
that the self-sustaining characteristics of SO, emission is resulted from the selective adsorptionof SO, by the
sinter bed. While in iron ores sintering, SO, in the flue gas originates from the pyrogenation and oxidation of
sulphur compounds in iron ores and coke breeze at high temperature, and the sinter mixture has a strong
adsorption capacity for SO,. In this paper the adsorption mechanism and kinetics of SO, on sinter bed were
studied by adopting dynamic methods. The results show that the relationship between apparent adsorption rate
and adsorption capacity agrees linearly in the low adsorption amount at low basicity of sinter mixture,and the
adsorption kinetic curve obeys with the first order reaction kinetics equation. Meanwhile, at the initial stage of
adsorption, the multiphase reaction was enhanced by an increase of basicity, especially with CaO originating
from burnt lime.

Keywords: Iron ore sintering, SO, flue gas,abatement emissions of flue gas, adsorption.



