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Abstract; In the context of the promotion of ultra-low emissions in the iron and steel industry, the technology of embedded
SCR and SNCR coupled denitrification has been popularized and applied in pellets gas treatment due to its high
denitrification efficiency and high cost performance. The reasons for the increase of NO, mass concentration are
systematically analyzed and corresponding solutions are proposed in view of the situation that the NO, mass concentration
increases again through the preheating section after the embedded SCR denitrification device is installed in a certain
engineering project. The results show that the increase of NO_ mass concentration after SCR denitrification is not caused by
gas leakage or air mixing, but by the thermal decomposition process of Brazilian coarse powder in the pellets component and
the nitric acid cleaning solution mixed in it during the drying and preheating process, which accounts for 28. 7% and
58. 9% ,respectively. Through the temperature-programmed test of the material, it is found that there are two peak NO,

emission peaks belonging to different sources near 460 °C and 650 °C ,which are close to the temperature of the two gases
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at 370 °C in the drying II section and 650 “C in the preheating I section,resulting in the rapid release of NO, near the

temperature of the two windows. However, the embedded SCR denitrification technology is an efficient denitrification

process developed based on making full use of the waste heat in each temperature range,so it is difficult to reduce the NO,

emission by adjusting the temperature range of each section of the grate. Based on this, the optimization measures of

replacing the nitric acid cleaning solution of the filter are proposed,so that the NO_ emission can be significantly reduced,

and the pellets gas can meet the ultra-low emission standard.
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Fig. 1 Process flow diagram of pellet flue gas desulfurization and denitration
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Fig.2 Schematic diagram of the test device
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Fig. 3 Detection results of pellet flue gas in various stages of grate
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il 7@%: 5$% gﬁww%
i B/ B, BE/700 C
(mg-kg™") (mg-kg™) i) /%
5 49. 58 25.43 51.29
10 65. 81 47.01 71.43
15 70. 16 60. 60 86. 37

RIRHFFE 700 C 46048 T AR R NO, Bk
O, 43 BRI B 1K DL R 268K (BE H 38 ok
3% ) BE ARG R A BRI, 4387 K 430 ik 2R 141
R NO, Bz, 255N 2 P, Hha&2 o,
ELPERLA ) NO, B IESHT Y 42. 7 mg/kg b Tt
FEEIE ) 61.8 mg/kg, XJ& i T PHUB G H]
KB T H o L U LA A R TG VR R A A
1 NO, B, 298 4 mg/kg, 3 Fii #r £ ie
RUE IR ARG, NO, Bt 55.9 mg/kg, iX
ERA B2 A5 Be e X NO, B J80a: i I AUE 3
Blo A, Bz Wmﬁ%m@mﬁimm@m
BHY NO, BECRJLF- e 2200, s mmlKIE,
HRH NO, Bl ey, 1A% 74. 1 mg/kg, AHER
AIKIR G FHE N T 18.2 mg/kg, $2& T ik 2
32.56% . fEIRARHHECARDKIE, BREAR NO, B
B FRER 65.0 mg/kg, WTRE S0 BKA AR
RIF IS T NO, B A s . B K
(e 0 45 B R B, IOk NOS T vk B e ik
1 000 mg/L( 2k A HEAMMRRRVER ) , X2
K K BCRHE BRI NO, Bl i 250 K i J5 A
WEBARRS . X gk, CPHe . MR

iHEE AR NO, ByisprHERCH Rk B R
Rz2 700 CTFAREME NO, BigE

Table 2 NO, release of different raw materials

at 700 °C mg/kg
B X B B B Rae RS ROk
Bk . OB OHDBY  BEOR RO Oinzg Bk
T (EERT) (BEJ) k) 1K) 187K)

4.0 0 42.7 61.8 55.9 741 54.8 65.0

3.2 NO, Bl

T R FHR S THEE 2R 20 °C/min ¥4
BHELEE M 50 °C T+ 2 800 °C, 75 F i 1] K il 45 1)
BRATFIA KR A BHY NO, BERHh 4 an &l 5 s .
W &5 0] LLF i NO, 5 W A~ AR B 52 A ¢ T 0ég

40 1000
sl @
= 3ol o 1800
z (631 °C)
o 257 1600 ©
&8 y ! v
= 2 weso) | e
R s} v 1400 %
= o)
=8 R {200

5t

s 1 s n 10
0 10 20 30 40 50 60 70
i 1] / min

40 . 1000
sl ®
:ZE 30 LTI 1800
; (670 °C)
o 25 1600 ©
£ ol ! P
= | @62 ,fé(
= 15 {400 2=
o)
=8 {200

5k

0

0 10 20 30 40 50 60 70
it [F] / min

(a) BRH; (b) ARIKIREGH
1—NO; 2—NO,; 3—NO,,
ES5 skEFfRmMARGRERFARIEPH NO,
TR 2%
Fig.5 NO, release curve of pellet and unhydrated mixture

during programmed heating process



176 B £

BR

F49E Ho

Ay BT 460 °C F1 650 °C 24y, UEHIAEER AN A
[l NO, SRIEFh, w] B8 B8 AR [5) 4 Fh 1 i R
gy fs N0 BR 0 0 B O, Y R A F
200 CHfRIA NO, s A WA 25 o i) or B 1]
£ 700 CHF2 R4 NO, CREEHE .

H AR AL SCR BAY T2l A, 4l T4

P HE T % T B T IR R 43 R 370
650 °C, X-5ERPAIYR R NO, B W I 3
BTG, FUIBRE P NO, 753 P 38 B
JE X ) HOdRE R T R A K SCR BN T2 LT
X 4% L E DX W1 P9 A3 PAHEAT 76 401 T T 22 % 1) 8 28
JARS T2, O L 5 3oF R e 5 L 4% B 11 TR B X
ISR REAR NO, MRERCRE . BLAh, o W LAY R I vk
W KA AR i iR A T S NO, Bk
MR %, B, A e I L
ot 11 7K T 46y 1 9 7K 25 7 A R IR T i A o
NO, fRET . BUI% 52X B HE 5, NO, HETik
JR A AT 50 mg/Nm® | SEBEAGHERL

4% @

(1) HEBCHAH NO, Jo o5 ¢ B2 PRk I s 1 i
PRI Eh A0 U 2 TR RT3, i e Bk AT 41 43
Hh R RS DA 4B A Hp B IR R R VA T T
POt R MR AR T ONO,, T R |5 L
43517 28. 7% F1158.9%

(2) 38 oW kg #2 F AHEak k B, 7E
460 °C 5 650 °C B3l 7776 Wi &b J& F AN [F] NO, K&
AR, X5 T4 1T BE 370 C R Wil 1 B
650 C 79 F A A T B B30, 15 i NO, 7E 3% W b
i 130 B ST DRk B

(3) i Az SCR 5 SNCR #i & T. 2 /&3 T X
5 R DX [) 1 A B AT 70 43 ) R T 2 e 1) e 3t
TEEA, WhOME LA Ao 8 4% 5 S AL 45 B 1) 3L B 0 A
RFEAG NO, Bl . A8 3Gl I 4 1 43 A1 45 JRRE 4L
43 NO, BEHCIE DL, #2240 ik g AL A I 3 VR 1)
eAbtiit, fifS NO, Beis B & RRAL, fRIEak A
HHSS BB AICHE bR

ST

(U] FA 2 5K 53 AR, 45 . #4504 200 T ¢ B AL ER AT 8

WL 5e 7w R ueit [J]. B4 sk, 2005,
30(4):9 -13.

WANG Jiesheng, ZHANG Yong, CONG Fengwu, et al.
The design of 2 Mt/a capacity grate-kiln oxidized pellet
process for angang pelletizing plant[ J]. Sintering and
Pelletizing ,2005,30(4) .9 - 13.

skt KoUKV A . B RERE OT BE SL—a
FerEm R BN BRI I WF LT ). BBk, 2009,
44(6) .8 —13.

HAN Guihong,ZHANG Yuanbo, JIANG Tao, et al. Study
on preparation of pellets for iron-making from tin, zinc-
bearing iron concentrates by grate-kiln process[ J]. Tron
& Steel ,2009,44(6) :8 —13.

WS IR, IR, 4 . L[ 5% A Bk IAT NO,
HEROWAE S ik [T ], IR 42,2018,28 (4)
66 - 70.

HU Bing, YE Hengdi, WANG Zhaocai, et al. NO,
emission behavior and control method of grate-kiln
pelletizing process[ J ]. China Metallurgy,2018,28(4) .
66 - 70.

ST iy A AN S P TRl SRR 7 N
T4, 8k,2017,52(5) :100 - 106.

ZHANG Hongliang, SHI Qi, LONG Hongming, et al.
Analysis of NO_ removal process in sintering flue gas
[J]. Iron & Steel,2017,52(5) :100 - 106.

TRZE, 5k 3, 7346, 4 . R ERA TR I HE A 2
[J]. TAERRa#4z,2021,43(1) .1 -9.

XING Yi, ZHANG Wenbo, SU Wei, et al. Research of
ultra-low emission technologies of the iron and steel
industry in China[ J]. Chinese Journal of Engineering,
2021,43(1) :1 -9.

MR, WIS B . BE L — [l e BRI NO, I
HERCEABITE[T]. He4hEkIA],2020,45(1) :55 - 62.

YE Hengdi, HU Bing, WEI Jinchao. Research on
technology of ultra-low NO, emission from grate-rotary
kiln pelletizing process[ J]. Sintering and Pelletizing,
2020,45(1) :55 -62.

E, AR, KR . SCRJBEAK 2 SUA HEmT 2 A A
FARSHLI]. KEFA,2021,42(5) 630 - 636.

LI Zishang, ZHU Renhan, DU Zhen. Analysis on the
optimization technology of precise ammonia injection in
SCR system[ J].
Technology,2021,42(5) :630 - 636.

(T 4% 183 )

denitration Power  Generation



2024 4E455 6 0]

JEE, e mBRBEAS IS PR B AR GE 1T S

183

[10]

[11]

ZHOU Maojun,ZHANG Daihua. Application and analysis
of ultra-low emission technology of sintering flue gas in
Baosteel [ J ] . Sintering and Pelletizing, 2019, 44 (3) .
58 -63.

MR, R RS, R, 55 . IREZ IS L T
SO, HC HyIER KAELAL AT ], 8k, 2024,59(5)
172 - 184.

YE Hengdi, LI Junjie, NI Guihu, et al. Migration and
transformation of SO, and HCl in activated based multi-
pollutant purification process [ J]. Iron & Steel, 2024,
59(5):172 - 184.

ST B . BT ER 1RSI R B R
HHSIEFT 0], KelbBRIA 2017 ,42(6) 1 —4.

WU Qingxian, WEI Jinchao. The design and operation of
1* sintering flue gas purification equipment for Zhanjiang
steel plant[ J]. Sintering and Pelletizing,2017,42(6) .
1-4.

[12]

[13]

[14]

AR . P A A A BOR TR SN B 1y 5 1L
3UBREAEHLI R[], B4 ERIAT,2017,42(6) :5 - 10;
56.

ZHAO Liming. Application of activated carbon flue gas
purification technology in 3% sintering machine of
Baoshan base of Baosteel [ J]. Sintering and Pelletizing,
2017,42(6) :5 - 10;56.

YUAN J, MI J X, YIN R Q, et al. Identification of
intrinsic active sites for the selective catalytic reduction
of nitric oxide on metal-free carbon catalysts via selective
passivation[ J ] . ACS Catalysis, 2022, 12 (2) ;1024 -
1030.

LI Junjie, YE Hengdi, WEI Jinchao, et al. Capture and
migration of particulate matter in activated carbon

sintering flue gas purification system based on ultra-low

emission target[ J]. Fuel ,2023,350,128764.

(L% 176 )

(8]

(9]

[10]

[11]

KANG Zhizhong, YUAN Qixin, ZHAO Lizheng, et al.,
Study of the

performance, simplification  and
characteristics of SNCR de-NO, in large-scale cyclone
separator[ J]. Applied Thermal Engineering,2017,123.;
635 - 645.

JETLSR , AT B, Eh gl . RIREHA OB A B Y fF 7
JELJ]. AR TR ,2012,31(9) ;2084 —2092.

GU Weirong, ZHOU Mingji, MA Wei. Research progress
on denitrification technology for coal-fired flue gas[J].
Chemical Industry and Engineering Progress, 2012,
31(9) ;2084 -2092.

X, 200K, K S0, 45 . R SEHL— [0 % A ORI HE
AR TE S R[] BRE R IA, 2022,47 (4)
106 - 114.

LIU Lei, LI Bin,ZHANG Wengiang, et al. Reseacrch and
application of ultra-low emission technology of grate-kiln
flue gas[J]. Sintering and Pelletizing, 2022, 47 (4 ) .
106 —114.

R, 57 UM, SR, 45 . Be4i A NO, kRt
JELJ]. A94k,2022,57(11) ;175 - 189.

ZHAO Xinfeng, QI Xiwei, ZHANG Zungian, et al.

Progress and exploration of NO, emission reduction in

[12]

[13]

[14]

sintering flue gas[J]. Iron and Steel, 2022,57 (11):
175 - 189.

T AREERE, XU e . R ATl AR
MARHE BB [T]. #8k,2019,54(9) .1 — 11.
YU Yong, ZHU Tingyu, LIU Xiaolong. Progress of ultra-
low emission technology for key process of iron and steel
industry in China[ J]. Iron and Steel,2019,54(9):1 -
11.

B, W5, WA, 2% . BRIETHE A SNCR 54 A C
SCRABHBERHHHOA[T]. W8k,2022,57(3) :133 -
141.

LIU Chen, HU Bing, HU Peiwei, et al., Innovative
coupled  denitrification of SNCR and
embedded SCR for pelletizing flue gas[J].
Steel ,2022,57(3) :133 - 141.
XUAERE  JUIE B, B, 45 . S BRI OB AR HE IR
BEROR RS BT [T ] w6 42,2020, 30 (10)
98 - 102.

LIU Jianhui, FAN Zhengyun, CHENG Hua, et al.

technology

Iron and

Integration and application of key technologies for ultra-
low emission of flue gas in Qiangang Pelletizing Plant

[J]. China Metallurgy,2020,30(10) ;98 —102.



