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Environmental impact assessment of iron ore sintering process
based on LCA method

YI Zhengming' , CHEN Zhuo'*, QIN Jiazhuo', NIE Li’, DU Dong’, ZHANG Dongsheng’
(1. a. Key Laboratory for Ferrous Metallurgy and Resources
Utilization of Ministry of Education ;b. National-provincial Joint Engineering Research Center of High Temperature
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Abstract: In order to study the impact of iron ore sintering process on the environment, taking the sintering plant of
an iron and steel enterprise in Guizhou as the research object, the attributes and characteristics of resources and
environment in the sintering production process are synthesized ,and the IMPACT World + impact assessment method
is used to select 10 impact categories for life cycle analysis and environmental impact assessment. The life cycle
inventory of sintering is constructed in a functional unit of 1 year stable operation of the system,and LCA analysis is
conducted according to the inventory results to identify its environmental emission reduction potential. The results show
that energy consumption, human toxicity and global warming has the biggest environmental impacts of iron ore sintering
production , with three potential values of 2.22 x 107'°,9.89 x 10 ™" and 8.82 x 10", respectively, the potential
values of human health, ecosystem health and energy consumption in the endpoint evaluation are 1. 97 x 10 * DALY,
0.205 PDF-m’-a and 2. 01 GJ.
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Fig.1 Overall framework of impact assessment
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Table 1 Data of Material and energy consumption

JEBHHFE (kg+t™")
K Hzx A RE il A
al £ /Y S S *

B

IKIEHE/
(m*-t™") (kW-h-t™")

HABBEIIHAE/ (M) -t™")
[T SR T E4E

R R
B o ows

HLRETHE/

830. 050 34.470 46.770 36.080 22.960 15.310 1.620

0.349

39.760 66.390 5.280 30.918 10.306 11.530

K2 EFEBNEELERS (RESHH)

Table 2 Mach chemical composition of raw materials )
YR K TFe Ca0 Sio, MgO H,0 C S
TRATE 59.71 2.84 5.35 0.72 7.00 — —
B 0.27 0. 50 4.00 0. 14 4.50 84. 34 0. 65
ToH 0.23 0. 50 4.00 0.14 4.50 84.34 0. 65
Hzaf — 33.00 1.38 20. 00 6.00 — —
AR — 80. 00 1.04 — — — —
ARA — 52.00 1.20 8.00 — — —
SMBRAT 55. 00 10. 50 5.30 2.30 1..00 — —
PN 52. 80 10. 50 5.30 2.30 1.00 — —
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Table 3 Summary of indirect emission factors

5iH FEIR/ TeH AR B/ S, BKA/ AR HzxfA/ s/ K/
(g-kg™)  (g-kg™) (g-(kW-h)™") (g-MI™") (gkg™)  (gkg™)  (gkg™)  (gt™') (gm™)
CO, 13.30 28.700 921. 00 258.000  1.72x10° 802.00  8.45x107* 1.00 x 10° 304. 000
CO 3.30x10728.86 %102 1.29 4.283  5.86x107° 1.36x107* 2.34x107° 16.70  5.060
NO,  0.37 0.411 5.44 — 1.61 x107* 2.32x107* 3.80x107° 0.40  45.300
CH, — — 3.333 — — — — 0.40  40.969
VOCs — 0.521 — — — — — — —
SO, 2.10x107>  0.287 8.32 — 8.10x107° 1.31x107* 1.35x107> 0.30  27.682
¥ 517 1.350%x10°° 16.90 — 3.10x107* 2.09x10°* 1.98x1077 0.10  12.451

2.1.2 HBEHEK
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Table 4 Summary of final emissions

AR 5 GIRIEFY)/ (mget™")

PEAYIN NN — JEE Y

( kz Q?/' ) ( ét/l ) (\;(-)tcj/) ( HQTEQ% t/ sy P He o Zn o GdAs N s% ,(ccur,’nsat’)
29. 865 6. 281 115. 000 1493.304  90.080 42.220 47.650 41.200 10.400 9.300 136. 523

TGS B ) e

COD/ PO;/ 15K/ Co,/ Cco/ S0,/ NO,/ CH,/ HCl/ 0,/ HF/
(mget™) (get™h) (m'-t™') (kget™') (kgt™') (gt™') (gt™') (gt™') (gt™') (gt™') (gt™h)
644.357  6.129 0.070  209.650 26.090 520.542 493.568 130.780 14.778  49.966  53.642
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455 CO, HEM BN 209. 65 kg, i #iE (IPCC
2006 4 [E Z R = AR E B AR M (2019 BT
W)Y, MRS CO, HRil R ECH &
FRE5W° 200 kg, ST, A3 COo, HimES
WHLE AT, W AR EAKT

BEXH 45 0005 G2 1 b VOCs HE RS 1,
i HA 7 e AR R 75 mg/m® (DR
Wit , A SCAT IR B4, )R 81,708 mg/m’,
WAL ARIENE . PT LA AR S HE AT G 4 Ah 33
SYIRTFFE X VOCs HERH) T2 B0ttt

CERRZ, BRI KI5 S HE bR HE) (GB
28662—2012 ) XF BLA B4k Al e 45 A = e
He B R E AE 1.0 ng-TEQ/m*, A 3K 1.061
ng-TEQ/m’ (1 493.304 ng-TEQ/t 1 & J5 i %k
), SHEHEBCR ALY, HiA iR, &
T R B AR T Bk /> TEQ AR, ands ke
SETCRHM B | 42 A 48 L LA B e 45 4o A% K g
BRARUCHE | M B 45
2.2 KREEEF=HE G BB IIEN
2.2.1 HAEALAER My

FEXIASCREAL AL A DL AR Y . A =
a,l, B=1b, by, by--b |,k K

%al ’ az’ a/3“'



92 #% 4

o #

418 H2 W

o, A REBHREAGHE T (BPBEFE), o, &
N m R B ARSI ARG (A
X n=10), b, XS n FPERECE S R
LA [ 52 0 800 9 SR A 3 i A B
FAERR b, b, 13(1) .

b,=ta,,a,,a,l,a, A (1)

P XS b, WA IR AR SE TR IR AL AL B, 15
PSR B @, , BfFRAREE @ R PR YRS
fEAEEE R b, , W (2):

b, = Zaixj = z (aij x sz> (2)
j=1 j=1
s a, E RN ZE B R BRI B A

FHITTERA ; Q, A REMmEAY | s j A PREE 671 fo
PR 1 Y i R B

A IMPACT World + HRLE B H 8] J2 52 1)
HFIFai G+ =17 WRBHE R B s, A3
PRI 10 A~ 5% i 288 S E 47 9% U5 R 45 D40 48 4 43
Mr. @FRAERE (GWP) . Btk (AP) . & & #1k
(EP) . BEVEWAE (CADP) . ¥R IN#E (ADP) |
Jefk2:i5 Y (POCP) | AMFE (HTP) | A
PECTETP) . o] W AR Y (R1) . Tk FHK
(TWU) "' DAL 10 Flvi i PR 4 AiF £b 57 e 5
R s iR,

®5 WIEHER

Table 5 Characterization results

2832 i Ifig s S FEEARAE
GWP kg CO,-eq NO,/C0,/CH, 365. 925
AP kg SO, -eq S0,/NO, 0. 866
EP kg PO -eq COD/NO,/PO;~ 0. 084
CADP kg Frff-eq TCHUHRE £ e/ R4 23 [/ M/ 2RIR/ R R 19. 092
ADP kg Fe-eq e 830. 050
POCP kg C,H,-eq C,H,/V0Cs/S0,/C0/NO, 0. 852
TP kg 1 4-DCB-oq 1,4-DCB( ;%mxz) ;Z?’(;i/’ss(}))z’/ci(’);/l/j)s/Nl/Zn/Pb/Hg/ —
RI kg PM, ;-eq /M4 /NO, 0.032
TETP kg 1,4-DCB-eq 1,4-DCB( — %) /Hg/Ni/As/Zn/Ph 1.202
Iwu kg 7K-eq WK FFK KR 349. 100
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B3 RELREERSHT
Fig.3 Analysis of standardized quality results

0.205 PDF - m’ - a 12.01 GJ[ DALY ( Disability
Adjusted Life Years) A7 5% % 0 % % iy 4F ; PDF
( Potentially Decrease Fraction) JiA= ¥FpiE iE 7E
WAME]
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Table 6 Weight proportion of 10 impact categories

GWP AP EP CADP ADP

pocp HTP TETP RI IwWu

0.117 5 0.0950 0.076 4 0.121 6

0.0919 0.082 5

0.128 8 0.125 3 0.078 0 0.083 0

SRS B R AAE L R NE 4 R,
HH L 4 WAL, Begh Az 7= IR EE 4 vh TR B K Y
SEREURIEFE, JLUOER ARF MR 2R T, 5T
MR AH 24, 3 T3 4 B 2 2.22 x 107",
9.89 x 10" F18.82 x 10", [5pesbAz = M A= iy
AR i fr b A 2, Ml 15% , 40k
46.44% . 21.92% F1 17. 84% ; Btz ok, etk
FiG Y IR FE AR AL s R, gy
Wk 3.29% . 6.00% F12.81% , &EFRL, T
v K TR A JIURL 4 RN A S RE M B R ) T (.
435109, 73 x 1077 (1.30 x 107" 3. 10 x 107"

| —FHE i L 2—ACE{E T4 R
4 10 ZIMEBNNESH

Fig. 4 Weight distribution of 10 impact categories
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Fig. 5 Source analysis of typical impact categories
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