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Erosion Behavior of MgO Refractory Caused by the
Components of Refining Slag Containing Aluminum Ash
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Abstract: To investigate the effect of aluminum ash addition on the corrosion of MgO refractories in Ca0-Si0,-A1,0,-MgO
refining slag, the chemical corrosion behavior of MgO refractories in molten slag and the infiltration behavior of molten
slag into refractories were studied under laboratory conditions. The composition evolution of refining slags with different
aluminum ash contents after reaction with MgO refractories was determined, and the corrosion mechanism of MgO refracto-
ries was systematically analyzed using characterization techniques such as XRD and SEM-EDS. The results demonstrate
that with the increase of aluminum ash content in the refining slag, the interfacial chemical reaction between the slag and
MgO refractories becomes more intense , leading to more severe chemical corrosion and physical penetration of the refracto-
ries. At the initial stage of the reaction, with the addition of 10% aluminum ash, the reaction between the refining slag
and MgO refractories preferentially generates a large amount of Ca;Al,O4 phase and MgO -« Al,O; spinel. With further addi-
tion of aluminum ash, low-melting phases including Ca,Al,SiO, and CaMgSiO, are gradually formed, which promote the
penetration of liquid slag into the interior of the refractories, increase the solid-liquid reaction area, and consequently ag-
gravate the corrosion of the refractories. Furthermore, as the aluminum ash content increases, the viscosity of the slag de-
creases from 0. 229 Pa*s to 0. 187 Pa*s, while the diffusion coefficient of Mg* in the slag increases from 3. 01x10™® em*/s to
3. 06x10® cm?/s, which also enhances the corrosion of MgO refractories by molten slag.

Key Words: Aluminum Ash; Refining Slag; MgO Refractory Material ; Viscosity; Diffusion Coefficient

B DR IR 0 Tl A 7 o A v A Y — o A [
PRIEFEY), £ ORI T A0 AL MR B 1 P AR R
LA MR A TR IE B R TE LA
o EAFAE2E S A E G R R R
ALY LU L AL A5 . RIS & S AR BR
TR H Y — KRS R K . R KR

BE&WB: HE ARPERES (52274337, U24A20100, 52474362)

— YR IR 28 B JRUAE B IS B8RRI T 7 A Y R
L, BASEA SRR S E R UL ERFEY R
(ansE ik AL ) S5 i, BE U R b B IR
1 25 289 95% 1) U AR K LAty b 3EC I al HE R O 5
AREER AR KRR A Tl B N E A 30 AR AR Y
DSt #5245 T8 K& A K i ALO, (40%~60%) |

{EEB A 18 (2005—) , 5, AR ; E-mail : fengyuanchao2005@qq.com; W Fs B EA: 2026-03-05
BIEEE: LR (1986—), 5, it BI#HZ;  E-mail:klz_0110@163.com

Editorial Office of Special Steel. OA under CC BY-NC-ND 4.0



24 FEIRIN

547 5

H AT, R K B3 b 1 Ak T =X i £ R R
A MR AR AR A B R R T DR R
PRI 2P AN AR K s & A oy & )8
BRLCATDLR A . L, 70RS B i AR R AN
i EWUE T A AR AR, T 2 X SR R
I [i0] 25 7] 4 fllt 1) ik JCBA b4 ot 7 A 52 T R A2 1)
R ST

VI 22 W55 5 % i KO R A= B AT R 24T T BF
5% o Wang 25§ H #F Ca0-ALO,-MgO-Si0, i 1,
MgO ¥ fiff 32 s rh A% B4 il % 4518 45 2] T Chen™
Fl Kasimagwa "' [ 32 HF . Liu 55 "BFSE & B, 7608
R=2.5~3.5 it v, CaO F01 Si0, Wbk EALTE L1 <
Lk A L0E A MgO-C fiit KR, 5 MgO 2 )
A R B 5 CaO-MgO-SiO, tb& 4, ik 1 LiAk
Sy AR . Park SR I TR RS S
T, CaF, A [ % 15 26 FE i Ca,Si0, 2B B, f2 k47 K
VS Al A T sk | OGBS R B 1 2% . SR, CaF, 15 4
FEHE L 4% KATIE T-3K CaF, AR A R AR
TE P i AR R R RT e A o A T K A
B IRALT : 55K N3 1) ALOL A R TAE =il T
& R B AR i A 55 [ 7 ( (Mg, Fe) (AL, Cr, Fe)
20, TR R B I i v 0 422 oty 5 2 0 i e
R A TR . R, SR BRI AR v v R 4y
ALO, X Tt kA BE 5 8 47 S 1Y 52 me B A %
p= B

AW 5T 38 2 S I FE LI IY T R AL B Kb
BHE 5 50 KGR vh TS AT 0 I 535 S MgO
AR RE  FEXT A LB T T 2087
1 EWAHESSH
1.1 IHH

AW 5T F ] Ca0-8i0,-MgO-ALO, (AR) Fl CaO-
Si0,-MgO-ALO, (47 K ) P Al i & , X 26 57 s 2
MgO . AL,0, ., CaO 1 SiO, ( [ 254 B b 2235, v =)
Ak 2 1R 25 1 o T R ST iR R Bk L
HFRA L h RS2 A A SR, TRAAMA T
1600 “CHLBHH (e k) P Rl 1 ho 5 227
KRR B JS R AT, TR s, R
BX 298 G B (XRF, S4 PIONEER ) 7548 7%
B, R 485 SR UL 1, TA T 43 B 48 XRF
FE UL 2, IF | FH FaciSage 8.0 i+ 5 &% 4l & 1
Rz,

it A REE 45 MgO (46 £>99.99% , [ 254k 2%
A BRA "D A AR AR, 28 R Hube 4t J5 i T

F1 FBREAXFEILRNER (REHE)
Table 1 Composition of aluminum ash by X-ray fluores-
cence detection %0
ALO, MgO S0, K0 Ca0  Cl F NaO
66.46 10.63 3.66 2.54 2.62 7.64 1.3 2.77

xR2 FRERS (RESE)
Table 2 Composition of pre—melted slag %0

G Ca0 Si0, MgO  ALOJAR) 1Ktk
I 51.22 5.81 7.54 35.43 -
I 51.31 6.44 9.28 32.97 10
I 51.47 6.66 9.91 31.96 15
v 51.94 7.32 11.82 28.92 30

i p8 mmx80 mm Jf, B Ky 25 g+0.02 g WM KA
R
1.2 XWEESTE

AR S0 7E 1 Ui MoSi, HLBH A Sb p b AT, 2
BN 1 7R o AR S50 R FH MoSi, i il i 0 JB
WEE, RS B AR A S TR 5 IR . T
3 AR R (FHEEFE K 10 °C/min) | [958 8 A
4R < (>99.999%, it A 1 Limin) , LAHE/S 8 N
2o B AE A MgO T KM B 1 A 28 Fr 35 7E R &
W b7, 80 AR MO i K A4 A LU E 22 16 &
(SEBG 25 R W MO i KA kiR 5 0 B8 (1 BE 4 )
JEE KO 3 AR LA T 29 20 mm &b o pr i ik F
1600 °CJ , W J& A T0UAE 1 A1 MgO it A4 Ak 42 1) W)
TR (OhE A B BAY TN, AR 60 min J5
W MO i KRR U 2508 R4 T LA . LA
ST TR LR 30 AT BR ALO, HH R X S5 4 R i)
VETESZIA , S2I6 vh SR ] Mo FVE N R T2 , A3k 5 ks
PRt 5 ALO, i AR il . [RIEF, Ry R 4E MgO Tiif
KRR AL ALO, M L7, R L A
F K [ 5E MgO i Kt B

BEHSA

GRS -1
TESH I

B Scnide s

Fig. 1 Experimental setup
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Fig. 2 Microstructure of MgO refractory material after reaction :
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Fig. 3 Microstructure of MgO refractory material after reaction : (a) 30 min, (b) 60 min, (¢) 90 min
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Fig. 4 Variation of slag layer thickness of MgO refractories :
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Fig. 5 SEM images of the reaction interface between refractory and refining slag : (al-a3) A1, A2, A3; (b1-b3) B1, B2, B3;

(e¢1-¢3) C1, C2, C3; (d1-d3) D1, D2, D3
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Fig. 6 The content of liquid slag penetrated into MgO refrac-
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Fig. 7 XRD patterns of MgO refractory after reaction : (a) B2 experimental group sample, (b) D2 experimental group sample
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Fig. 8 FElemental mapping images at the interface of the refractory material after 30 min of reaction (Experiment D1)
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Fig. 9 Elemental mapping images at the interface of the refractory material after 60 min of reaction (Experiment D2)
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Fig. 10 Elemental mapping images at the interface of the refractory material after 90 min of reaction (Experiment D3)
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Fig. 11 Elemental mapping images at the interface of the refractory material after 60 min of reaction (Experiment A2)
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Fig. 12 Elemental mapping images at the interface of the refractory material after 60 min of reaction (Experiment B2)
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Fig. 13 Elemental mapping images at the interface of the refractory material after 60 min of reaction (Experiment C2)
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Fig. 14  Elemental mapping images at the interface of the refractory material after 60 min of reaction (Experiment D2)
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