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Abstract ; A large amount of flue gas is emitted from the coke production process,and sulfur dioxide( SO, ) and nitrogen oxides(NO, ) in the
flue gas cause environmental pollution. With the increasingly strict air pollutant emission standard of coking industry,in order to solve the
air pollution of SO, and NO, from coke oven flue gas,the combined desulfurization and denitrification experiments of coke oven flue gas in
the self~made bubbling reactor were carried out with steel slag as absorbent.The effects of reaction temperature , concentration of steelmak-
ing slag slurry, gas flow,SO, content as well as NO content on SO, and NO removal efficiency were investigated, and the optimal operat-
ing condition was obtained.Results show that the increase in temperature will reduce the reaction rate of NO oxidation, resulting in the de-
crease in the concentration of NO, produced, thereby reducing the denitration efficiency.The increase of slurry concentration will increase
the pH value of the slurry and promote NO removal ;the increase of the flue gas flow,that is,the decrease of the residence time will reduce
the gas—liquid contact time,resulting in the decrease in the desulfurization and denitration efficiency ; when the optimal operating condition
is reaction temperature of 30 °C , steelmaking slag slurry concentration of 8% and gas flow of 400 mL/min,the denitrification efficiency can

reach 50.7% and desulphurization efficiency is above 95%.Research on the mechanism of simultaneous desulfurization and denitration of
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steel slag show that.the OH™ dissolved from steel slag can keep the slurry alkaline and has a high pH buffering capacity,which is benefi-
cial to the removal of SO, and NO, ;NO reacts with O, to form NO, ,and NO, reacts with OH" to form NO; and NOj ;NO, reacts with NO

to generate N, 0, ,which is soluble in water,and N, O, reacts with OH™ to generate NO; , thereby achieving NO_ removal.NO is oxidized to

NO, through the gas—phase pre—oxidation method.The results NO, and N, O, generated by the reaction of NO, with NO can be absorbed ef-

ficiently by steelmaking slag slurry, thereby reaching the general or ultra —low emission standard of NO_, and achieving industrial

application for simultaneous desulfurization and denitration using steelmaking slag.

Key words: coke oven flue gas;steelmaking slag; wet process ; desulfurization and denitrification
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Fig.1 Schematic diagram of experimental setup

BREE 5 (YXQM-ZL 47 2 A EREE L, R VD oK I
XA A BR ] TRBCRLEE /N 75 um A A B
By, 42 BT LA C B — s ViR A O, TR B
10 h MBS 00 . Wi i Ak 2 4 4ok T X33
AN IGIE I (XRF, fif 2= 1024 B 2w, 60 kV,
50 mA) S, AR EE AR FH X S ATT S (XRD , fif
AR D4 kV,40 mA , Cu—-Ka HT2R) 43047, i
T LA J H R 284t 3k DB A 3 B, 3 B (R
(1C, & FEFEBCH R BHE A F],1CS-50007 ) P &

A NO, (NOSHI SOT MR, i ad FLBA A 5 i 7
RS (ICP-OES, 36 [H FE 8k G /R BHE A A,
ICAP 6300) Il 3H: A s 1) 5 1 15 B A 8 i 4
Ve T (105 °C) LA AHZ5 4 (XRD) .

Bt % pH 58 R E A TR S AT 3% S
FERL R W 27% W H, SO, ¥ I A) #E (T E
0.181 6 mL/min) Jif AFEZERFERY 15% Wi K,
T E I R P SR E R BRI I pH L, 7EAR
] pH (EACEE T BORE R 8, A T4 J5 (105 °C) Il
HAH B (XRF) A~ AH 454 (XRD ) |, ¥ AH 3 1
ICP-OES M H e+ 5 i,

2 SRS

2.1 [ERaH

A 2 A AR R A P TSR e b A s R
H B AT AN A BRI A |, R B Ao W%
1,0 AR AN R 2 firs AR D R M2 o A
Ca0 .Si0, \Al,0, Fe,0, MgO .P,0, .f-CaO, 4 I} i
SH V,04 . TiO, 55, AR, FEMT HZE
g Ca (OH),, MgO. CaCO,. 2Ca0 - Si0, (C, S).
3Ca0 - Si0,(C;S) \RO phase ((MgO) 5, (MnO) 5, ) LA
Rk n) A REIREL 55 . 4% R YB/T 140 g Xf
SRR Y (-CaO AT E , JFRN £
CaO &0 4.34% , FALPEREFEISFEH (-CaO 255
PEVI AR, o0 W 0 2R G 4 I BB a0 i i
NO, Fll SO, W e, TR, B F SO, A& R kS A4, ik
PEIREEA AT LW, AR SCHUR O R 3 h Sk
25, WO R BT AT 0w M, B b AR AR R 58 o
SO, MEER R ICH AR 1k

1 FERENERS B XRF 54 (WA E4L1T)
Table 1 Composition of raw steelmaking slag analyzed by XRF (in oxide)

JERHN i S Ca0 Sio, Fe,0,

MgO S0, MnO Others

T/ % 59.16 12.79 10.75

3.22 0.77 0.57 6.85

20/(°)
b—Si0,; ¢—CaCO,; d—MgO; e—(MgO)
f—Ca(OH), ; g—2Ca0 - Si0, ; h—3Ca0 - SiO,; i—Fe,0,
j—Fe,0,; k—2Ca0 « Fe, 0O, ; m—CaMg(SiO,), ; n—CaMgSiO,

* (MnO)

0.841 0.1592

B2 JBRE4E B XRD A7 5 i
Fig.2 XRD patterns of raw steelmaking slag
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Fig.3 Effect of reaction temperature on desulphurization

and denitrification efficiencies
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Fig.4 Effect of steelmaking slag slurry concentration on
desulphurization and denitrification efficiencies
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Table 2 pH value of steelmaking slag slurry with

different concentration
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denitrification efficiencies
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Fig.7 Effect of NO concentration on desulphurization

and denitrification efficiencies
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Fig.8 Variation of steelmaking slag slurry pH with time
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Table3 Ions concentrations in steelmaking slag slurry (17)
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T R IR AL

5) A B s 5t M s AR 4 I 280 2% O K, 38
TSR AG T B, AT S2 B NO, HE A bR 2 AR HE
BRI, A R T80 i 1 7 B A I A G A 1 TR Ak
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