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Preparing of Calcium Aluminate for Steelmaking by
Pretreatment of Secondary Aluminum Dross

LIU Zhongkai'?, KANG Zeshuang'?, TIAN Ye'?, CHEN Kaibin'?,

HE Xinzhong'?, ZHANG Tengfei'**
(1. Zhengzhou Nonferrous Metals Research Institute Co. , Ltd. , CHALCO, Zhengzhou 450041, Chinaj;

2. National Engineer Research Central of Aluminum Metallurgy, Zhengzhou 450041, China)

Abstract: Secondary aluminum dross is a hazardous waste produced by aluminum industry, and it is also
an aluminum-rich resource. Calcium aluminate for steelmaking was prepared by mixing, ball milling,
forming and sintering with wet pretreated secondary aluminum ash and limestone as raw materials. The
optimum preparation process conditions for calcium aluminate include mass ratio of high alumina material
to limestone of 0. 50, sintering temperature of 1 350 C, and forming pressure of 10 MPa. The Al, O, and
CaO contents of the prepared calcium aluminate sample meet the composition requirements of the CA-40
grade in “Pre-melted Calcium-aluminate for Steelmaking” (YB/T 4265—2011), and the main phase is
12Ca0 « 7Al,0,. It has the properties of low silicon, low magnesium, low iron oxide, low phosphorus,
low sulfur, low fluorine, and low carbon, and the melting point is 1 378 C, which meets the quality
standards of pre-melted calcium aluminate products for steelmaking.

Key words: secondary aluminum dross; high alumina material; calcium aluminate for steelmaking

%5 B #A : 2024-03-04
HEWMB : FRE SRR H (2020YFC1908802)
TEHE B A XL (1989-) , B B L WF S8 A, 5 % LA



2024 455 9 1

A4 g QEHE ) (http://ysyl. bgrimm. cn) e 173 -

S e PR SIS R A SR 2R R S ety N
BRI 7 A IR A RN T R A AR
JRAL P 3 A8 0 4 48 1 . R AR K AR 7 A R O
300 7 to (EZAGR R F) 44 5% (2021 BO DB BKE 2247
B8 IR B A A W (84 2 554 O 9 AR - 321-024-48
321-026-48,321-034-48)1%)

BRIR 53 R — R B IR A AR K, — IRAEB IR v &
A 20% Lk AR AR . KB K B A RN AR
YT, B HEHEAT S0 AR A A 1 ™ B G 5 HEAE A
P 2R R KA A8 pH Th i 5 R IR TS
i HHER Iy 22218 R RAE b S BE AL, — ik
BRI H ) AIN BT AR AL Cy 2535 M4 4y, 8k £
B R B2 A I A AR B 55 5 R ) 3 A
TG R R AL RRRET,

TR KSR Tl A 7 A B A R (R B
oS — P e 45 10 B I R KB IR AR T R A
4 77 KGR BB RS L SR AG R LT JOME R L B S LK
Y SRS AR R TE W IR A0 R 22 A i R R K
140 915 35 R 1 S BB A FHLAES it o DA 3K 3] 22 4 T U R g
R B PR FHROR .

TR IR SR FH R K i Ak B AT S B AIN
S50 P 2H o3 0 R s LATH B R L PE S ) I 7 3 K
fiff ok B BE S5 B BRI R R MR AL R
A3k B8 20 AR i L R ) R Ak T A MR
FHERBR A5 77 i« R0 B8 B3+ B8 6% Ui 2D X 4K it ot
(A5 A S A SR R AR T T A B O
FROBHS 1 K AR A BRSO L B 4 A MR T
FRTRAS 7= &b o W 5% JEOREIC BE L 8 45 L B L B[R] A5 X
7 B R O BB A AT A R N 5
TR 5 7 it DR AR T U R R A AR R I R
XHE.

1 RS

1.1 RIEER

TUVRAR K H T R R AR T Aol B AR R IR Ry
AR . KM MagiX (PANalytical) %€ 56 73 #r 4 73 #r
TR EE IR AN, 45 R (M) Al 36. 40,
023.33, Mg 4.77, Cl 14.59, F 1.34. Si 0.69,
Na 7.32.K 4.56.Ca 0. 95.Ti 0. 42 .Fe 0.54, —IK
FRR B XRD i % A1 X' Pert PRO %1 X it 28 117 511X
e 250 mE 1 iR, ATULE B R K
WA 2 EEYH R oA AL AL B
R B R A AL E AR A s . o,
RACER I BEORE PR i 48 S /R AR s R E

TRV T A RIS N5, 4 45 CaF, 55 1L 45
BRI T A RS R0 DL S AR Bl A S AL B R
KAFTE

4
1-a -AL0, 2-MgALO, 3-AIN
4-NaCl  5-KCl  6-Al
7-CaF,

L 1 1 1 1 1
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
2000)

1 ZTR$IKH XRD iE

Fig. 1 XRD pattern of secondary aluminum dross
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Fig. 2 XRD pattern of high alumina samples
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Table 1 Chemical compositions of calcium aluminate prepared by different raw material ratios /%
95 Mg /Mg Al, O CaO SiO2 MgO Fe, O TiO, S F C
Sample 1 0.33 28. 26 60. 35 0. 56 3.06 0.51 0. 36 0. 025 0. 25 0. 035
Sample 2 0. 40 33.28 55. 80 0.63 3.38 0.59 0. 39 0.021 0. 27 0. 027
Sample 3 0. 50 37.95 51.22 0.71 3.82 0. 65 0. 37 0.022 0. 31 0.026
Sample 4 0.67 42. 34 45. 86 0. 81 4. 45 0.76 0. 48 0. 024 0. 38 0.039
Sample 5 1. 00 49. 85 35. 89 0.92 5.32 0. 88 0. 65 0.028 0.43 0. 036
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Fig. 3 XRD patterns of calcium aluminate

prepared with different raw material ratios
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Table 2 Chemical compositions of calcium aluminate refining slag prepared under optimal conditions /%
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Fig. 9 SEM morphologies of calcium aluminate refining slag
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Fig. 10 DSC curve of calcium aluminate refining slag
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