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Table 1 Chemical compositions of secondary

aluminium dross (mass fraction) %

W4y Al Mg €l Si Na Ca Fe K F  His
Tk 3195 4.98 6.09 2.67 4.13 2.50 1.27 1.03 0.89 44.49
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Fig. 1 XRD patterns of secondary aluminium dross

(4hE=97%, PUBE B ey A1 PR A7)
1.2 XWHE

1) Bewh, He i Zebe ™ i h 87 A /50K £ A1
FEEIR L 61 1 CHI A 98 A9 e AR 45 50 ) B L 491, — Ik
BROR (EZLFRL) el A b EE (MgO) o bral — 4
FERE(Si02) BL il B2 75 A1 ZAHZ LR ZbkL

MR A KRR . Kbkl W E BBk ToK 2R
FE i b 120 I AAT B EREEHL IR 4 h IR G
Je BB ENE T 80°CT AR T8 6 h, R T H it
T4 ORI E F7 50 30 MPa) 1l i @26 mmX12 mm 1
BZNENS

3) WiER . SR F Rk AR K, RRALRR
RN 50 g, JeFRE 48 A RE S . AR A IR
BRI 53 S TN BTG 28t Ak B - 36 380 1 E AR A Y
T b RS A BRI S TR K Y R R
053, B AR T A M HR SO I — R R R i B G
SRR . SRR RO, B R b
PR B 3 AN AT RE S, B A S 06 e i T SR
PR RS K A B PR A S i N iR E
I 4P FHE 3 28 10°C/min, 43 1 E 44 B ARKG 5
IRE AR YR 700°C . 750°C . 800°C . 850°C ; &4~ H
U B2 N 4 A [R] B RS THS , 43 0 2 h 4 h 6
8 h, & Y ¥R BRI E 3 A ATHRE, SE T A S5
IR BEBE B o R 4% LR Sl 3k B 05 0 B e Bt
K5, P S b B U, DR AF I S TE b PN B AP v A
FEI BTGB R KR IK . SRR F
FOVAG PR Wi 5 R R K S5 R I B o o, 465
G kB RT A S AR K B TR R R
T RSB R , R IR I S5 T 25 5 i I



2026 4F 4 A% 2 M

IR SE . B w5 75 A AN Z LR R B9 19 -

GO, B AR I SR

3 EHFAZMEZ T, WKL 60 CT
B 10 h )5, A BEE b E T Re s , 43 il E 1 250°C
1300°C .1 350°C A1 1 400°CARYE 3 h; 7 1 350°C 535
RUR2h.3 h, 4 h TS h, SRS RlY V% 2300, BT T
HEFT A3 BT
1.3 SWRITER*

K X SR AT B ( H AR B 2428 7] D/max—rB )
R R RN 5 1 2 A 22 L B e i ) AH A
SR FH X269 65 A (B -1 ARL Perform” X) il 5
TR KN IC R R SRR E B AL (PR
FOSS Kjeltec 8400) £ Il — R 47 K h A T 2 & & .
S 8 (B2 Tecnai EVO18) W2 575 41 A
Z AL R 2 R R AL (32 [E Micromeritics
AutoPore V) K I 12 AE 1 74 B % B FIFLBRR . SR
L7 fig 10 AL (B2 KR CMTS5205) K I U A ) Bt
FERRE o DA AR K A 32 B[R be 45 i 4% 1) 2 5
A1 A LB A L A FL PR RN R 5 3, 3R 3]
KAk 2H N T B A 8L ) (CJ/T299—2008) F= 22k
REHE B 19 K, FLEBR RN 40% ~ 82% B JK 5 JiE =5
MPa. PG 15 W (1)

n=(my—m,)Imy % 100% (1)
2 m by B BRI 285 T4 25 R 1 T 0
m, N PG RS 5 Y i, 2

2 #R51e
2.1 BREBTZE

TYRER KA B NaCl, KCL NaF . CaF, %5 a] %5
PR, 23X B B A AR R RIS e w5 R
W24 R AR K K Na  CLLF S5 5 9%, Hoke
S5 = T 700°CHF A FR v 2 AR R IR
SN LW B ) FLES A HOULZH SR 14 R e 1
ARSI o R, 76 98 5555 A A 2 AL B B b
BEZ AT, 75 B AR K AT IR AL B . HER 1 AT
A AR SCR B Z R A8 K K Na (CLATF (9 5 5
ik 12, 14% , B & T BRI BT 1 9% , s 2 A T
WL . BEAh, AR K T R AL SRTE T00°C LA 2
HRARKRAERN . FACEE R 25L& s LA,
Lo b s Z2FL B & R FLBR I B, BRI, ZE 4%
LR i FE R, A AR AR R K P R Y TR
B, 7 3kt e A4 5 4R RN

AR R IR RS Be i 6 R AR IR AT Rk o
B PRIR E (700°C . 750°C .800°CHI 850°C ) 5 4 g
AFIE] (2 h4 h 6 h A8 h) X B ER R B e . 22
KRG R BRI A 2E Ay . AR 2 WA B A
e TR I T i AR e it 1] 1 SE K, R K K
Na ,CLHIF JCE A9 it i R, bt B oo Z bR
BOR A B2 AR BE T 2 AP 5 — kAR K
AR b Z . 2 a5, R R
T — E I Bl R R I IA) A9 S, R AR K R
FEACER B 2 W S el 2D 5 S 5 be il ] — 2 B,
R T SRR ML S5 R . M be s il
(700°C,2 h) . (700°C,4 h) F1(750°C, 2 h) B, —¥K4h
JKHK (Na CLATF (4 5 8 KT 9% ANifh 2 i3 2K .
MG el B A 750°C, K5 et ] 435 4 h 6 h 18 h
BF, R BRI TR R AR B 43 1 0. 99% .0. 79% Fil
0.32%, k55 8 h AL Z {4 hiy 1/3, 7]
D, FIE K5 g B[] AT ik 2 3 I W K i A AR SR Y
Fra . MREBET R A 4 h, BHBE TR B 4351 A 700°C
750°C .800°C A1 850°CHT , A AL & 1 435114 0. 98%
0.99% 0. 69% F10. 43% , 0] WL , T} = K5 b i i [ k¢
SR KB IR A ARAR I S . M bess A
(850°C,2h).(800°C,4 h) .(750°C,6 h)F1(700°C,8 h)
Bf, AR K E i 4 5. 31% .5, 95% . 7. 38%
F18. 17% , T A AR % 12 5 5118 0. 65% 0. 658% .
0.79% F10. 62% , — U K i R i W AR T 9%
R R, AR S R T 0. 6%, ZE%IET
YRR SR R AR & & B 2 (750°C, 6 h) A fcfE
WER T 2350
2.2 KRBH

3 WANEIBESs T2 R he sl r= W ny ettt R A fk
M2k, b e, [ SRR R] 3 h i Bl Be
FER T, B AR Bl 2 SE R (RS TR, 1 350°C
i Be it R B K, oM 6. 38% ; [ 7E B4 T 4 1 350°C
B, Bl 5 O 05 B T 7 S B A4 Rk 1 e i % 2 3
SEREAL U5 TR FRREIR A AR T

B R 10 A8 AL 5 R 4 o 7R v Y T 4 BN % D)
G . 2L &R e s it R vy, B be 4l il
T i AR B 1] 1) B, — T T, B ) SR R
P RS, A AR B R T 5 53— i
AR ) R ACRAE = iR T 5 AR A AR
AR AT RH PR FEAC. Hr AIN 5 80 SR I #5
AF AT A AR e R R R 922 46 PT 1, 900~1 400°C



.20 - ‘:P 7ﬁ- @ % é SRR EIRL
F2 AR TR B A (B RE 3R0)

Table 2 Chemical compostions of desalting secondary aluminium dross (mass fration) %
fesk T Al Mg cl Si Na Ca Fe K F HoAy
700°Cx2 h 32.58 541 4.87 2.69 4.05 2.65 1.30 1.01 0.374 45.066
700°Cx4 h 32.90 5.51 4.42 2.72 4.05 2.66 1.29 0.971 0.296 45.183
700°Cx6 h 33.27 5.59 3.66 2.72 3.98 2.67 1.30 0.920 0.235 45.655
700°Cx8 h 33.28 5.65 3.22 2.73 3.84 2.66 1.36 0.891 0.223 46.146
750°Cx2 h 32.81 5.59 4.57 2.73 4.02 2.65 1.29 0.962 0.246 45.132
750°Cx4 h 33.44 5.79 3.23 2.80 3.73 2.66 1.37 0.852 0.168 45.960
750°Cx6 h 33.78 5.83 2.67 2.69 3.69 2.68 1.36 0.809 0.208 46.283
750°Cx8 h 34.85 6.01 1.26 2.76 3.07 2.62 1.43 0.654 0.00 47.346
800°Cx2 h 33.39 5.70 3.22 2.72 3.69 2.64 1.31 0.707 0.165 46.458
800°Cx4 h 34.36 5.94 1.98 2.82 3.27 2.66 1.38 0.699 0.000 46.891
800°Cx6 h 34.35 6.03 1.63 2.80 3.20 2.70 1.37 0.677 0.000 47.243
800°Cx8 h 34.88 5.96 0.210 2.95 3.16 2.56 1.49 0.633 0.000 48.157
850°Cx2 h 34.35 5.68 1.42 2.76 3.20 2.64 1.38 0.692 0.000 47.878
850°Cx4 h 35.20 5.94 0.926 2.82 2.89 2.61 1.45 0.612 0.000 47.552
850°Cx6 h 35.59 6.01 0.632 2.79 2.75 2.59 1.43 0.521 0.000 47.687
850°Cx8 h 38.77 4.33 0.270 2.74 1.89 2.26 1.64 0.323 0.000 47.777
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Fig. 3 Burning loss rate of Cordierite Composite

Porous Ceramics under different sintering process
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Fig.4 XRD patterns of cordierite composite porous

ceramics sintered at different sintering temperatures
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Table 3 Main phase compositions of cordierite

composite porous ceramics sintered at different

temperatures (mass fraction) %
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2Mg0-2AL0,-585i0,  3ALO,-28i0,  ALO,
1250°Cx3 h 94.9 4.1 1.0
1300°Cx3 h 92.8 6.2 0.9
1350°Cx3 h 87.2 11.3 1.6
1400°Cx3 h 85.8 13.6 0.6
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Fig. 5 XRD patterns of cordierite composite porous

ceramics sintered at different holding time
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Fig.7 Microstructure of cordierite composite porous ceramics sintered at different holding time
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Fig. 8 Bulk density, porosity, and compressive
strength of cordierite composite porous ceramics

sintered at different sintering temperatures
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Fig.9 Bulk density, porosity, and compressive
strength of cordierite composite porous ceramics

sintered at different holding time
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Preparation of cordierite multiphase porous ceramics by secondary aluminum dross
LIU Qiuxiang"*, WANG Guoqing’, ZHANG Yong'?, JIA Ziqi’, WANG Rixin'?
(1. Jiangxi Key Laboratory of Advanced Copper-based Materials, Institute of Applied Physics, Nanchang 330096, China;

2. Institute of Materials and Intelligent Manufacturing, Jiangxi Academy of Sciences, Nanchang 330096, China;

3. Jiangxi Huagan Henghao Environmental Protection Technology Company, Fuzhou 331800, China)

Abstract: The harmless treatment and resource utilization of secondary aluminum dross have become increasingly

urgent due to its massive production, low-added-value applications, and insufficient basis for large-scale effective
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utilization. Secondary aluminum dross is mainly composed of oxides of aluminum, silicon, magnesium, aluminum
nitride and other components, which show a high compositional matching degree with cordierite, thus possessing
raw material advantages for preparing cordierite composite porous ceramics. In this study, secondary aluminum
dross was used as the main raw material, with silicon dioxide and magnesium oxide as additives, to prepare
cordierite composite porous ceramics by solid-state reaction sintering. Firstly, the desalination process was
optimized through low-temperature roasting, then the effects of sintering temperature and holding time on the
microstructure, phase composition and properties of the ceramics were systematically investigated . The results
show that 750°C for 6 h is the optimal desalination process, which can effectively remove soluble salts while
retaining the aluminum nitride pore-forming component. Sintering temperature and holding time significantly affect
the firing loss rate, phase composition and properties of the ceramics. The firing loss rate reaches the minimum
value of 6.38% at 1 350°C for 3 h. With the increase of sintering temperature and the extension of holding time,
the cordierite phase in cordierite composite porous ceramics gradually decomposes, the number of mullite whiskers
in cordierite porous ceramics increases significantly, and the material strength is greatly improved. When the
sintering condition is 1 350°C%3 h, the molar ratio of cordierite/mullite in the prepared cordierite composite porous
ceramics is about 6: 1. At this time, the material exhibits the best performance, with a porosity of 49. 16%, a bulk
density of 1. 16 g/cm®, and a compressive strength of 12. 0 MPa. This research provides a new approach for the
harmless treatment and resource utilization of secondary aluminum dross, as well as experimental evidence and
technical references for preparing cordierite composite porous ceramics with high porosity and high strength.

Key words: secondary aluminum dross; porous ceramics; cordierite composite phase; mullite whiskers; solid-

state reaction; phase transformation mechanism



