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Life cycle assessment of coking process in context of
ultra-low emission policy on iron and steel industry

DU Bin'"?, LI Ran', YANG Hua’, LIN Lijuan', QI Zenglu"*
(1. Miyun Reservoir Eco-Environmental Science and Civilization Research Center, Beijing 101512, China;
2. School of Environment, Tsinghua University, Beijing 100084, China; 3. Xinjiang Economic and
Technological Commission, Yuncheng 043100, Shanxi, China; 4. Research Center for

Eco-Environmental Science, Chinese Academy of Sciences, Beijing 100085, China)

Abstract; The Ministry of Ecological Environment issued the ultra-low emission policy on iron and steel industry in
2019, which contains the stringent emission limits for sulfur dioxide, nitrogen oxides, and particulate matter. As
one of the most polluting metallurgical processes, coking has been listed as key modification process. ReCiPe2016, a
harmonized life cycle impact assessment software method at midpoint and endpoint levels, was adopted to developed
the LCA(Life Cycle Assessment) models, with" cradle to gaté' had been selected as the system boundary. The en-
vironmental impacts of unprocessed coke oven gases and coke oven gases processed by ultra-low emission pollution
control technology from two typical metallurgical plants in Shanxi Province were analyzed. The results show that the
ultra-low emission pollution control technology could cause the transfer of environmental impact by coke oven gases
from harm to human health to harm to the ecosystem, but overall, it is beneficial to the environment (i. e. , the total
environmental impact of coke oven gases has been reduced by 0. 88-1.47). Further analysis indicates that SCR deni-
trification has the greatest environmental impact, accounting for 41. 6% to 48. 3% of the total environmental im-
pact, and that electricity has been identified as the most influential substance affecting the environmental load of the
SCR system. As the next sustainable development focus, the iron and steel industry should focus on the simultane-
ous reduction of pollutants and carbon emissions, and achieve zero emissions and green and low-carbon transforma-
tion by optimizing the pollutant control process and developing cutting-edge technologies.
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ment; ReCiPe2016; low carbon sustainable development
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1.2 LCA
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Table 1 LCA inventory of ultra-low emission modification technology for coke oven gases

D.

603.5 g
1589.7 g

553.5 g

SDS

SCR

1.2 kW « h
18.9 g
5.3 kW =+ h
2.7 kg
198.8 g
7.8 kW « h
1.3 kg
37.2¢g

777.3 g
5371.2 ¢
741.5 g

SCR

5.0 kg
8.4 kW« h
110.7 g
10.2 kW « h
2.1 kg
52.8 g
.7kW +h
21.1¢g

1.3
LCA

LCA

18

[17]

o

o

EDIP.CML2001.ReCiPe

’ o

3 s Fo

EPS.Eco-indicator99 ., ReCiPe
CML2001

’

, ReCiPe

o
5C ’

(E)

Eco-indicator99

b

(HD

[6.16]
b o

N

ReCiPe2016

’

Fcc-u.i-,( - F(‘m.‘z’-,i >< Fu.(

sa

§ L

@)



10 - 119

o PM2.5 2 .,
(D , [l
d (HD _ Ferejpvzs
, , Fecjms = R, (©))
(E) , : Ferejopves s
o (FDOM, ’ (6)
18 (RR PM25_1)><MR
F~ = € . e j
, R T Recis — D X Gy 710
(Fanpyz.5.0) : Reeres PM2.5
(Feen.i) o ’ o 1.014 Pg/ms
, 1.013 pg/m’; Mg,
o 5 s
el .2 VAN ZELM R ™
NO,.NH; SO, Al,
PM2. 5 3 3 ReCiPe2016 Midpoint ( H)
PM2.5 ;4 ReCiPe2016 Endpoint (H)
5 5 ’
° TM5-FASST - 18 3
- ’ ’ 1 ’
(P (0 ( @b) ) )
(j)PM2.5 ,
(N (Rp)»
4 ( Np.i )o
d(ij'} 5,7
v = it X N; XR (2)
e dM, , b
: CPM2A5.1 PM2.5 H Mp.i
( 7s0, ~ 7No, )
PM2.5 C 3,
(ch.PMZ.B,i)o
Fonrmzs.i = = (3)
pmz. 5.
(Feeou.)C (1)),
(Fhs 1 H , 2
H ) 4 o
Fuu = 2 Fc.e./.r{vuﬁ X Fd.e,j.PMZﬁ 4
: F. , J
1 kg PM2.5 € ’ (5) 1 ReCiPe2016 Midpoint (H) 18
(6) s Foooe , ReCiPe2016 Endpoint (H) 3
VAN Fig.1 Relationship between 18 kinds of ReCiPe2016

ZELM R [# Al, Midpoint (H) and 3 kinds of ReCiPe2016 Endpoint (H)



120

33
N ’ o
b
b
2.1 —_—
’ . . .
ReCiPe2016 Midpoint (H)
, 2
18
b
2,
b
( . N
b
) o
C (7,
n ’ 4
T= > Fu. (7 ; . .
k=1
: T 3 F 0 sk ’ ’
° 4
3N °
(F(‘e> o ’
(F..) (8) o ' '
. 83. 8%,
F, = i= (8) ; ; : 0
T 87.3%.84.9%  85.6%, 78.9%,
. Fr , SimaPro 85.0%0.80.1%  81.3%. ;
1.4 s
Table 2 Characterized results of midpoint environmental impacts for coke oven gases
( ( ) ( )
1 /(kg CO; eq) 0 0 25. 46 32.63
2 /(kg CFC-11 eq) 0 0 5.32X107° 8.66X107°
3 /(kg SO, eq) 3.89 5.74 0.63 1.21
4 /(kg P eq) 0 0 6. 78X 10 4.63%X10"
5 /(kg N eq) 0 0 2.13X10~* 9.55X1075
6 /(kBgq Co-60 eq) 0 0 0.87 2.02
7 /(kg NO, eq) 21.5 32.7 2.73 1. 90
8 / (kg NO, eq) 24.3 36.8 3. 66 7.31
9 /(kg PM2. 5 eq) 1.32 2.73 0.19 0.51
10 /(kg 1.4-DCB) 0 0 4.71X107° 7.31X1073
11 /(kg 1,4-DCB) 0 0 2.22X10°° 5.98X103
12 /(kg 1,4-DCB) 0 0 4.69X10* 5.11X10*
13 /(kg 1,4-DCB) 0 0 7.89 10. 41
14 /(kg 1.4-DCB) 0 0 1.25 2.02
15 /m? 0 0 6.29X10°2 8.77X107°
16 /m? 0 0 3.84 1.45
17 /(kg Cu eq) 0 0 0. 88 6.35X10?2
18 / (kg oil eq) 0 0 8. 45 5.01
4 18

25. 46 kg
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Fig.2 Comparisons of three endpoints category results from different indicators
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