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Comparison on different sintering flue gas purification technologies
based on life cycle assessment

WEI Jinchao LI Junjie KANG Jiangang
Zhongye Changtian International Engineering Co. Ltd Changsha 410007 China

Abstract Emission of sintering process is one of the main sources in iron and steel enterprises. Simultaneous
desulfurization and denitrification technologies of activated carbon and combination of purification technologies of
semi-dry desulfurization and SCR denitrification are two mature solutions to the comprehensive purification of
sintering flue gas. The method of life cycle assessment ( LCA) was used to synthetically evaluate the two kinds of
flue gas purification technologies employed by one steel enterprise. The distribution of energy consumption
resource depletion index and environmental impact load were obtained by collecting energy consumption resource
consumption and pollution emission inventory of the both methods. The results showed that the activated carbon
method has more obvious advantages than semi-dry + SCR method with its energy consumption and resource
consuming indicators accounting for 68. 38% and 59.33% of the latter. The two methods had little gap in the
aspect of environmental impact and the environmental impact load of the activated carbon method is slightly less
than semi-dry + SCR method. Finally based on the results of LCA some suggestions were put forward to provide
a reference for the flue gas purification engineering of iron and steel enterprises. Comprehensively considering the
LCA results of two kinds of technologies activated carbon method had greater advantages than semi-dry + SCR
method in term of energy consumption material consumption and environmental impact.
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Fig. 1 Process flow diagram of desulfurization and
: denitrification using activated carbon
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Fig.2 Process flow diagram of semi-dry + SCR combined

desulfuration and denitration technology
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Fig.3 Boundary of AC method and semi-dry + SCR technology
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Table 2 Main resources consumption of AC method
A ° and semi-dry + SCR technology
2 2 o
+SCR
’ ’ X t 4 200 m? 85
’ t 4100 t 2 220
. m’ 9 060 000 t 16 500
kW «h 85 100 000 kW +«h 90 574 000
N N m? 411 700 m? 823 400
45.237.36. 86.0. 019 215 175 000  te 145 000
3516 MJ/m’;
3 +SCR
Table 3 Annual energy consumption inventory of AC method and semi-dry + SCR technology 10 MJ/a
189 995 — — 151 126 206 614 793 100 1149 1 341 984
+SCR — 299 31 704 81 829 1 035 435 844 116 472 1 993 855
12 4 o
+SCR 16 o 2
4 +SCR
Table 4 Annual resource consumption inventory of AC method and semi-dry + SCR technology kg/a
+SCR +SCR
1916 128 2 761 291 3 814 950 197 5399 243 326
137 552 327 189 505 288 1674 283 613 2 402 561 474
1 787 505 2 488 364 840 000
5543 707 12 788 995 21
12 478 6 757 270
492 229 816 716 473 972 79
4 607 4247 233
4372 194 35 734 202 1 000
15 256 8 260
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Table 5 Annual pollution emission inventory of AC method and
semi-dry + SCR technology kg/a
SO, NO,
+
COZ ° SCR SCR
Gabi 6 9 NH, 43 022 44 91 215 313
HCI 2 956 4305 7472 4610
5 ° HF 631 919 10 812 15 778
2.3 1,3 74 61 17 16
NO, 1 842 052 2 006 144 7751 4536
SO, 632 487 770 952 8 11
. . . CO, 2318950 494 2 781 484 536 4 5
NMVOC 23 272 32 151 BOD 69 48
> > CH, 1 394 006 2018 214 AOX 1 326
. CO 122 105 719 122 133 786 COD 138675 201 826
367 197 389 923 616 45779
6 o 23125 412351
6
Table 6 Normalization and weighting results of resource consuming indicator
/ (PEys) p (PRyyss)
a
(kg/(* =a) ) +SCR +SCR
447. 11 4285.99 6 175.42 3.33 1 285. 80 1 852.63
3 143.69 44 323.61 61 072. 83 81.58 543.32 748. 64
141. 25 39 247. 54 90 543. 58 8.74 4 489. 25 10 356. 65
793. 96 5.84 5.32 12.51 0. 47 0.43
446 750. 00 8 539. 85 12 085. 52 1. 00 8 539.85 12 085. 52
62.29 4.31 149. 94 0.03
6. 38 12.27 12. 44 0.99
4.57 51.15 445.16 0.11
14 858. 69 25 045. 00
‘PEy;s 2015 ‘PRyys 2015 .
LCA ( LCIA)
18
1 .
3 . CH,
[N (0]
2
NO, . :
14
A 6
0.5:0.5 1:1 ®
16 16 7
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Table 7 Environmental impact parameters and corresponding equivalent factors
(S0,-eq.) (NOz-q.) (CO,-eq) (C,H,-q.)

NH; 1. 88 NH; 3.64 Co, 1. 00 (6(6] 0.03
HCI 0. 88 NO, 1.35 N,0 320. 00 0. 007
HF 1. 60 NO 2.07 NMVOC 3.39 0.55
H,S 1. 88 N,0 2.82 CH, 25.00 0.8
NO, 0.70 3.64 CO 2.00 0.03
NO 1.07 1.00 NO, 40. 00 NMVOC 0. 60
SO, 1. 00 10. 45 0. 600
0. 65 32.03 0. 80

0. 80 COD 0.23 0.8

0.96 0.05

8 +SCR
Table 8 Environmental impact potential results of AC method and semi-dry + SCR technology t/(  +a)
(CO,yeq.) (S0,-q.) (NOz-eq.) (CyHy-eq.)
3 187 548 1 546 1470 3 683 367 0.62
+SCR 3 718 283 1 830 1594 3691 390 45.78
o + SCR
) 18 )
9,
9

Table 9  Weighting results of environmental impact

14 /
(kg/( *a) ] 16 +SCR

8 700 0.37 137 325.74 160 190. 83
36 0. 07 2909. 11 3 442.76
62 0.25 5928.19 6 426. 89
0.65 0.16 896 946. 78 898 981. 44
18 0.10 2 061. 36 2 188.94
251 0.05 0.12 8.77
1 045 171.30 1 071 239. 62

2.4 o 4 2

2.4.1
3 59.10% 43.01%
+ SCR +SCR

68.38% o 4 + SCR 52.76%
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Fig. 6 Weighed analysis results of AC method and
semi-dry + SCR technology
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