kIR 4

544 B 4 WO 202 8D
8 H Hydrometallurgy of China

2025 4 Aug. 2025

IR IR IBRA RS B —IK IR T BB A LS W oS
ALk R.Ss &£.E2 F.F 2
(TR MET L FEE . dt i 430074)

x| LM

FE : AR R (SAD) J& 57 00 U5 [0S0t A2 b = A (9 f B 2 4, Hovh & 40 VU4 VB e VR A5 4
FLA B0 A 2 SN P B EE A B IR Ak B Ak mLSOR BT OT LA R R S, BRI B AL T R
OB B U BRR P i L B KGR 1 4R IR B v i B 4R [ ES B CaCl B BRI 1 36, 38 12 XRD, SEM-
EDS 731 T R5beJa S K M A AR 4k e 40 A BOWIE S . &5 R 2 . 7€ m(NaOH) @ m(SAD) =1. 1. %558
TR 800 C \KFBERTIH] 120 min 1y B EE il AL BT b T2 T AR R 98. 77 %0 ZE B R 70 °C IR R R
i bt 14 2 1R E A 80 min sAEKR &M T BB M FHy 91,83 % ki i Y ALLAIN & Al O; SEA< %
19 Gy 2S00 NaAlO, s &3 B P i F SR CaCl #E4T B BAL B, 7E n(Ca>™ ) = n(F ) =0. 7, v i &
50 C BB E] 90 min 5T BLF R 94. 87 %, i Fits EZL W M Ky CaF, K /b & & W CaCl, » 7] FHVE 4 IR
WA . Z T AT U P AR 0 skhE R AL R TE R R BB 38 B T TE Ak R 9 IR Ak T ik

Vol. 44 No. 4(Sum. 202)

HH .

KRB R s AR T B8 5 KIS AR5 4R T AR
R E 422 TF803. 21; TF803. 27
DOI:10. 13355/]. cnki. sfyj. 2025. 04. 014

K48 JK (secondary aluminum dross, SAD)
S — UCBR R 1WA K 00 R o AR o A Y AR R
FEW) TR R AR AR e
ORI K BB S 5E AT
K a3 RORE A NH 15 3 RS, 8 Ak 9 i ER o)
Dy 15 9 L HE K H T K fa AR 25 BR B RO I f
FESD O R A8 B W 44 5% (2021 JRO ) B #
H g 5 B 1 0% . R A B8 O Oy 2CAL B K
BRI AT A B8 IR TR 9% RN BR B 0T g XU, PR ok X
AT B H A S WAL B A R A B
=,

H A BF X U8R R 1Y I F Ak 0 BT i AL [l
WO B EEALRE W O KRR RS L
20, B R R AR E MR RIR R
Wi IR L R R BORY R 2 L 4R T R, R E O BR R L DT
TE S5 T A AR s B R R T AL AR AL R
TR R T A SR B R A R AL S T AR
M o TS BLAR A [l i Bk S A K

W fs B #:2025-02-09

XERFRIRAD A

NXEHES:1009-2617(2025)04-0546-09

HAVAN B FE T A —E L eR A
130 (O B U i A1 o S T R N G N
fit, REUG SR TR A Hamh ke &
R K S TE AL B SCAR L KTk R T R R
S A T R e Ll i ke O B BR A Ak
LR ALY L AR W A 2R T O A I OB R
AR RE S DT SE B K AR K TR Y [ml i A
FHE . A K R REAE A o HL Mk LA g 0 IO R
o KBRS T 2 WA 5 1 Kk M %
9D . B BB i A% [l i 3 % U, SLRE W D AT
YA

IR KA R IR IR T A B AR K
BRIV SR JH 6 A e JBd B3 0 o B L SR A R L SR R A
A T T RO BR TR B, P 25 8 1 /K A 6 o iR
H R 225 R P S B3 T2 YR A IR X S
T84T T Ok DU RO BR — 58 R
F14 M 2% B, DR — R K 1 TG % e % B IR AL A
M AR S %,

H—EB WA X998 I BI-LBFIE A T TFIE 7 101 o 1 e 9 W A
A EE A DR 1071 I Wik S0 EEHGOH BW = Y WRER AT . E-mail: 13477022296 @139, com.



544 B 4

XS 55 - YR A0 AL % e — AR A B e S i B .« 547 -

1 RS

L1 e ER

TR SO D 180 A 5% AR B UROR Aol = AR 1
YRR S R M) AR 2 B R IR S AN TR 1 P
MO S AP 2 Pros e R 1.

B

20/(°)

1 ZR$BIKH XRD B

Fig. 1 XRD Spectrum of secondary aluminum dross

1 ZREROEELZAK
Table 1 Main chemical composition of

secondary aluminum dross %

Al (6] N C Mg Ca Fe Na F Cl

44.67 26.44 4.9 4.41 4.23 3.42 3.57 1.83 0.48 3.44

2 ZR4RIRK) SEM-EDS S T 5 R
Fig. 2 SEM-EDS analysis results of secondary

aluminum dross
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Fig. 3 AG of various reactions in alkaline roasting at different temperatures
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Fig. 4 Effects of m(NaOH) : m(SAD) on denitrification rate

and aluminum leaching rate of secondary aluminum dross
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Fig.5 Effects of roasting temperature on denitrification rate

and aluminum leaching rate of secondary aluminum dross
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Fig. 6 Effects of roasting time on denitrification rate and

aluminum leaching rate of secondary aluminum dross
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Fig. 7 Effect of leaching temperature on leaching

rate of aluminum
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Fig. 10 GC analysis result of gas produced after roasting
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Table 2 Main composition and relative volume

fraction of gas produced after roasting %
N, O, CO, CcO H>
82.42 10.51 6.78 0.25 0.01
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Table 3 Main composition of leaching solution mg/L.
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Fig. 11  Effect of n(Ca’* ) : n(F~ ) on defluorination rate
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Fig. 16 XRD pattern of defluorination residue
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Alkali Roasting—Water Leaching of Aluminum and Defluorination from

Secondary Aluminum Dross

LIU Wen,MEI Ming,ZHANG Hanquan,GAO Xin, WANG Yang,LI Hao

(Xingfa School of Mining Engineering sWuhan Institute of Technology sWuhan

430074 ,China)

Abstract: Secondary aluminum dross (SAD) is a hazardous waste generated during aluminum resource

recycling, containing aluminum, alumina, aluminum nitride, fluorides, chlorides, and other components. It

exhibits strong chemical reactivity and leaching toxicity, making its resource utilization and environmentally
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friendly recovery highly significant. The denitrification of SAD by alkaline roasting, the extraction of
aluminum from the roasted residue via water leaching,and the defluorination of the leachate using CaCl, were
studied. The phase transformation, elemental distribution, and microstructure of the roasted dross were
analyzed by XRD and SEM-EDS. The results show that under optimal alkaline roasting conditions of
m(NaOH) : m(SAD)=1. 1,roasting temperature of 800 °C ,and roasting time of 120 min,the nitrogen
removal rate can reach 98. 77%. Under the best water leaching conditions of leaching temperature of
70 °C,liquid volume to solid mass ratio of 14 : 1,and leaching time of 80 min,the aluminum leaching
efficiency is 91. 83%, with Al, AIN, and AL, O, in the roasted residue being mostly converted into
soluble NaAlQO,. For fluorine removal from the leachate,CaCl, was employed. The results indicate that
under the conditions of n(Ca*") * n(F~ ) = 0. 7,reaction temperature of 50 “C ,and reaction time of 90 min,
the defluorination rate can reach 94. 87 %. The fluorine removal residue primarily consists of CaF, and
a small amount of unreacted CaCl, , which can be used as a flux in metal smelting. The process achieves
efficient aluminum extraction from SAD while removing nitrogen and fluorine, fulfilling the objectives
of harmless treatment and resource recovery.

Key words: secondary aluminum dross; alkaline roasting; water leaching; aluminum; denitrification;

defluorination
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