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Abstract; Facing increasingly prominent pressures on energy ,resources,and environment in China, efficient utilization of
solid waste resources in the steel industry is a key link to achieving green, sustainable, and circular development. As a
metallurgical by-product with strategic recycling value, the resource utilization of steel slag has attracted much
attention. The sources , properties ,and main components of steel slag are systematically summarized , and its current status of
resource utilization are reviewed; systematic explanation and analysis of steel slag in the field of carbonation and CO,
storage are focused on, subsequent utilization pathways and potential value of products are explored, key technological
challenges in large-scale applications are analyzed, and counter measures are proposed to provide references for resource
utilization of solid waste in the steel industry and achieve the “dual carbon” goals.
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Table 1 Main chemical composition of steel slag %0

fﬁi Ca0 Sio, AL O, MgO FeO Fe,0, P,0, Cr, 0, i;{

50. 26 13.07 2.75 1.57 — 25.73 1.32 0.22 [13]

47.90 12.20 1.20 0. 80 — — 0.37 — [14]

47.70 13.30 3.00 6. 40 — 24. 40 1.47 — [15]

Ly AN 45. 00 11. 10 1.90 9. 60 10. 70 10. 90 — — [16]

39. 08 12. 47 6. 87 10. 57 — 19. 48 — — [17]

42. 60 10.75 3.73 5.01 — 24.23 2.36 — [18]

42. 80 16.20 3.60 6. 10 — 22.50 — — [19]

35.23 9.41 10.78 9.77 — 24.22 — — [17]

H 3 35.50 32.20 6.70 5.20 3.30 20. 30 — — [16]

Wit 35.90 21.90 6. 80 4.70 — 23.10 — — [19]

24.40~29.10 6.04 ~15.40 12.20~14.10 2.90~3.40 27.40 ~34.40 — 1.20 0.70~0.90 [20]

54.30 17.70 6. 40 3.00 — 9.20 — 2.80 [10]

54. 80 32.50 1.40 9.00 — 0.25 — 0.76 [21]

iiéi 55.90 24. 67 1.07 5.85 1.15 — — 0.51 [22]
It i s

58.40 26. 40 2.10 2.10 0.20 — — 0.30 [23]

55. 60 31.70 1.20 9. 80 — — — 0. 30 [24]

65.23 12.35 16. 55 3.93 — 0.79 — — [17]

R 51.50 28.30 1.20 11.30 — — — 3.90 [24]

FitR#E 5500 ~57.00 26.40 ~26.90 4.30~5.20  3.20 ~4.20 — 1.00 ~1.60  — — [25]

50.50 ~57.50 12.60 ~19.80 4.30 ~18.60 7.50 ~11.90 — 1.60 ~3.30  — — [26]
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Table 2 Carbonation effectiveness of steel slag under different carbon capture methods
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% g
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al
- Ca0(39. 04) B - - B B
Iﬁ?;i EAF MgO(8.79) NH,CL 54 ~74 60 20 [50]
o Ca0(69.4) B B B N N - N -
AOD MgO(6.51) 1
CaO(35.18) . 0. o o o -
LF MgO(6, 62) BELBEIK 60 20 183.0  [52]
PE—2IESE, BN TP REBR ES ( Ca,Si0, ) Sk IREE
. CaCo, . . = SR
_esicoy e o B P (Mg, Si0, ) YT % /B RRAL SSE, R FERCE CO,
\/@_,/ MgCO; / SR T A BRAE R A AGE R, SR E, RSk
N . - .
S —_— T A, ReFEAL, (B2 B T4% B fH J1 F s 5
VA R

(Ca, M)SiOy(s) + COy(g) — (Ca, Mg)CO(s) + SiOx(2)

3 FAERLBATRERREIE
Fig. 3 Natural weathering process of ores and the

reaction mechanism
S BB ARG AR R B, TR R
KU, B =2 R, T R R
JE (400 ~600 °C ) M5 % CO, P55 T A REIR A4 v
Wb, Bilan, SIS FE 530 C Tl A 15%
CO, TIRXT R HEA T Tk A, o R A7 AL
470.78 mg/g, N AZFRT CO, ¥ # M ik 2 5 7
Wy 2 19 BELVAS 5500 . WANG %8157 BOBICKI %157

T2, H CO, M ERBOR G AR T 5%, Ry
FRA s i 0 B, AR 3 o i Ak AILAE T AL
TR Pl B A R A 5 3 M i S 7 R T 1 9
SANTOS' A5 B, 48 v A Lb 3 1 R n] g 2 42
TE CO, ¥ WU 5 RV 2

2T, EERAHRALIE S A B (7K
oS KV, 3E I CO, 7R VR HP B4V A B FL i L
I SEELBR R AR (CO% ) MRk, JF S5 Hh s th
Ca’* | Mg’ NP BRI ER (&1 4) , HIEA R4
. CO T /KA BUb R (H,CO;4 ), BEJS HLES Ny
HCO; 5 CO;™ B (R 1), H fRHMH Ca”"



6 e 4k

82 S i F51E H3H

Mg* B (0 2), & Ca®r . Mgt 5 COT 4%
G AR BB R ER TTTE (X 3) . X — R T
“AR RN, ZEEE L, pH, R, CO,JE
SR SN ] A5 22 TR R ARG S, AR A LR S
WARTL, R - W - [ AR BORR Ak Tt 3 b
N PERRR R A5 T BRI S AR i 1 CO,
AR, flhn, TRV FERIW LN 9% . K
N EEE R 100 °C . CO,JE5:°M 0.4 MPa ., J v Bif 8]
260 min Z0FF, AU E BRI 119.1 mg/g, 77
WY 5 KI5 A1 8 CaCO,, BACIOCCHI 510 1 4%
B, FEWCH R TS S R R R E S CO, R ATl
WALECR IR T 2 300 me/g, 5 HESAM LML,
B WA AL IR CO, 72 WM P 1) i T i S
Ca’ " ITRE %, AE W E MRy Bk il ) 2, [N b
AR 2 i EL S FH 5 ) L T AR A

@
Ak
an o
De3 D
X7 BRALH A
Qe COaa’ R
a aO‘—-COZ‘ Gﬁztcaizfco; Qg‘x‘
oM o2 o )
col Ex cor e, T \ErYy
A O B ©0 ok

(a) ECESUMIBALES; (b) ECEBOMmAL:
E4 NEEBEGBERETRE
Fig. 4 Direct carbonation process of steel slag
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