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Abstract: Based on the data from a continuous emission monitoring systems network in 2015  this study analyzed the compliance rates
of exhaust gas in the processes of China’s iron and steel industry and established a high-resolution steel plant emission inventory for
China ( HSEC 2015) based on the bottom-up method. The contribution of emissions from the iron and steel industry to regional air
quality was quantitatively simulated using a CAMx model. The results showed that in 2015 the total emissions of SO, NO, PM,,
PM,; PCDD/Fs VOCs CO BC OC EC and F were 374800t 720500t 334800t 150300t 1.91 kg 842900 t
34788500t 6400t 8300t 800t and 7700 t respectively. From a regional perspective the iron and steel industry in Shanghai
and Tianjin has the highest emission intensity per unit area and contributes a high proportion to regional air pollution. From a process
perspective in 2015 the exhaust concentration of flue gas in the main process gradually decreased with a high compliance rate and
the emission factor significantly decreased to lower than that in the existing research results. From a species perspective in 2015 NO,_
emission from the steel industry contributed the most to regional air quality and there is therefore a great emission reduction potential
for NO,.
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Fig. 1 Distribution of China’s iron and steel enterprises in 2015
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Table 1 Emission factors of sintering and pelletizing based on CEMS in 2015 /kget !
PM S0, NO, PM PM S0, NO,
0.043 0. 092 0.612 — — — —
0.18 0. 509 0.39 — — — —
0. 051 0.193 0. 457 0.01 — — —
0. 064 0. 182 0.433 0.019 0. 042 0.14 0.252
0. 04 0. 096 0. 447 0.014 0.029 0. 105 0.209
0.06 0.372 0.372 — — — —
0. 097 0. 159 0.393 — 0. 046 0.178 0. 683
0. 089 0.248 0.32 — 0.09 0.128 0. 463
0. 057 0. 204 0.525 0. 027 0.025 0.283 —
0. 056 0. 186 0. 579 — — — —
— — — — 0.081 0.345 0. 428
0. 048 0. 166 0. 545 — — — —
0. 084 0.255 0.433 0.019 0.077 0.218 0.239
0. 094 0.551 0. 301 — — — —
0. 068 0. 361 0.281 — 0. 044 0.423 0. 567
0. 127 0.292 0. 458 — — — —
0. 062 0. 266 0. 485 — 0. 165 0.243 0.376
0. 121 — 1. 407 0.01 0.07 0. 408 —
0.117 0. 363 0. 459 — 0. 046 0. 396 —
0. 066 0.252 0. 361 — 0. 054 0.295 0.267
0. 084 0. 331 0.417 — — — —
0. 066 0.296 0. 666 0. 031 — — —
0. 072 0. 495 0.231 0. 034 — 1. 099 0.297
— 0. 49 0.363 — 0.036 0.173 —
— — — 0.05 — — —
0. 084 0.23 0.363 — — — —
) 0.071 0.212 0. 431 0.02 0.05 0.173 0.32
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Table 2 Emission factors of coking blast furnace casting and hot stove based on CEMS in 2015 /kg*t =

PM S0, NO, PM PM S0, NO,
0.031 0. 067 0.632 0. 031 — — —
— — — 0.029 — — —
— — — 0.023 — — —
— 0.11 0. 501 — — 0. 096 —
— — — — 0. 008 0.053 —
— — — — 0.028 0. 048 —
0.031 0. 104 0. 681 0. 044 0.014 0. 046 —
— — — — 0.019 0. 021 —
0. 029 0. 045 — 0. 067 — — —
0. 047 0.352 0.589 0. 081 — — —
— — — 0. 037 — — —
— — — 0.021 0.03 0.034 —
0.043 0. 296 0. 565 — 0. 009 0. 039 0.071
b 0.034 0.134 0. 596 0.038 0.017 0. 044 0.071
1) N N
3 2015 CEMS 26
/kget™!
Table 3 Emission factors of secondary basic oxygen furnace off gas 4
and hot rolling based on CEMS in 2015 /kg=t ™! ( ) ’
29
1.2.3
PM PM SO NO,
— — — — PM, ,.BC.OC.
_ _ _ _ EC.PCDD/Fs.VOC.CO  F. PM,
- - - - PM,, ( 5): BC.OC
0.015 0.015 0.07 —
0.017 — — — EC PM, 5 (
— — — — 6); PCDD/Fs.VOC.CO F
_ _ _ _ 0
_ _ _ _ 1.3
— 0.02 0.023 0. 137
0.023 _ _ _ 2015
(2):
1.2.2 E(’sup :Au p.EFfsup (2)
CEMS E tra”'; EF
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Table 4 Emission factors based on emission standards in 2015 /kget~
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Table 6 Emission factors of pollutants from different processes in 2015
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9 2015 . . N
Table 9 Air quality monitoring data of Shanghai Nanjing Tangshan Handan and Linfen
PM, PM,, S0, NO, 05 co
0.63 0.59 0.42 0.15 0.72 0. 65
0.62 0. 60 0.32 0.43 0.67 0.51
R 0.54 0.50 0.50 0.42 0.79 0.54
0.74 0.68 0.71 0.44 0. 66 0. 60
0.63 0.69 0. 80 0.42 0.79 0.74
-0.13 -0.40 0. 86 0.20 -0.90 -0.34
0. 06 -0.34 0.48 0.09 -0.64 -0.18
FB 0.04 -0.33 0.26 -0.01 -0.88 -0.56
-0.27 -0.72 -0.14 0.00 0.16 -0.41
-0.50 -0.74 -0.88 -0.03 -0.21 -1.26
-0.12 -0.33 1.51 0.22 -0.62 -0.29
0. 06 -0.29 0. 64 0.10 -0.48 -0.17
NMB 0.04 -0.28 0.30 -0.01 -0.61 -0.44
-0.24 -0.53 -0.13 0.00 0.17 -0.34
-0.40 -0.54 -0.61 -0.03 -0.19 -0.77
0.51 0.51 1.61 0.57 0.62 0.38
0.52 0.49 0.84 0.44 0.57 0.42
NME 0.54 0.47 0.72 0.41 0.63 0.50
0.48 0.57 0.49 0.33 0. 60 0.51
0.46 0.56 0.83 0.29 0.42 0.77
58.79 85.32 19. 16 52.51 77. 61 0.98
66. 82 111.24 19. 86 56. 46 47.93 0.96
Mean_obs 85.48 140. 40 50. 47 62.23 55.84 2.14
95.07 165.33 44.57 50.03 30.03 1.27
87.34 123.24 123.91 39.34 54.70 2.31
51. 60 56.94 48.18 64. 15 29.50 0.70
70. 62 78.54 32.53 62. 00 24.70 0. 80
Mean_sim 88. 84 101. 11 65.38 61.49 21.63 1.21
72.13 78.11 38.92 49.96 35.13 0.84
52.37 56. 88 48.37 38.13 44.52 0.53
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Fig. 2 Mean monthly concentration of air pollutants from sintering and pelletizing in China’s iron and steel industry in 2015
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Fig. 5 Proportion of pollutants discharged by different processes and scales in China’s iron and steel industry in 2015
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Fig. 6 Comparison of emission factors from the steel process in China in 2015
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