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Abstract: Aluminum dross has been included in the national hazardous waste list and belongs to HW48 nonferrous metal
mining and smelting waste, which needs to be disposed in accordance with the relevant regulations of hazardous waste man-
agement. The performance and composition of aluminum dross from different sources (‘aluminum smelting, aluminum pro-
cessing, waste aluminum recovery) vary greatly, so there is no mature detection method for reference, which needs to be
studied based on the sample. Therefore, many scholars have done a lot of researches by using X-ray fluorescence spectrome-
try semi-quantitative, wet chemical analysis, inductively coupled plasma-atomic emission spectrometry, atomic absorption
spectrometry, X-ray diffraction phase qualitative and other testing methods; published their own research results and drafted
several industry standards. However, due to the insufficient consideration of individual standards and individual scholars,
the test methods proposed are worth discussing. In order to enable the technical personnel engaged in aluminum dross dispos-
al to have a more comprehensive understanding of the testing methods of aluminum dross, this paper systematically analyzes
the advantages and disadvantages of the above methods, and proposes the method of Rietveld full spectrum fitting for quanti-
tative analysis of aluminum dross, which provides a new idea for the analysis and detection of primary aluminum dross and a-
luminum dross after harmless treatment.

Key words: aluminum dross; test technology; X-ray fluorescence spectrometry; wet chemical analysis; X-ray diffraction
method; Rietveld full spectrum fitting
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Table 1 Nitrogen content in aluminum dross determined by oxy-
gen and nitrogen analyzer ( method 1) and Kjeldahl
method (method 2) ( w /%)

Samples Method 1 Method 2
1 15.1 8.39
2 30.6 7.43
3 19.8 9.93
4 15.4 9.12
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Fig. 1 XRD-Rietveld refinement spectra of primary aluminum dross
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Table 2 Phase quantitative results of primary aluminum dross
(w/%)

Phase Content
Spinel 47.2

Al 14.3
AIN 13
a-Al, 04 8
NaCl 7.4
MgO 5.5
B-Al, 04 2.5
KCl 1.7

Fe, 0, 0.3

R YS/T 1179—2017¢FRite 24 5 B i) el 1 3
gy WO IINE BB ARG 4 B0y BEL BEL
PE R RIE AR S R TR R AL, 2 Bt
JEERIKHI F, S, Mg Fil Ca (9%, MAZE S a3k 3
Ro HH, AREEEIN L Mg BN 10.87%, HF MO
EEN 18.03%; Rietveld 2l UG AT N R BRI i 5
N AT.2%, FABEME R 5. 5%, SRR MgO 7 it
N 18.86%, DAL 2 FhJr 45 i g I a5 R O $R
F, Si, Ca W& EBAK, TEWATAREHNHAAERE,
%3 KA Rietveld £iEMEE(iE R) MEREFE (3 S) MWEMIR

BRHUERSRESE
Table 3 Chemical composition and content of primary aluminum

dross determined by Rietveld full spectrum fitting method
(method R) and standard method (method S) ( w /%)

Composition Method R Method S
MgO 18. 86 18.03
Si — 0.18
F — 0.22
Ca — 0.14

XA B S FAS IR HEAT T AR Mo B, R B
WA REERA L a-ALO, . A NaCl, B-ALO,. i
K. 404, H a-ALO, . A3E, NaCl, BiELH F14
CLALS RN, RISTWEERH RS, FRBER & A FI B-ALL0,
SN2, AT W I SE Ak, B A9 B B AT 5 IR an
B2 iR, PIAHEmas Rk 4,
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Fig. 2 XRD-Rietveld refinement spectra of treated aluminum dross
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Table 4 Quantitative results of phase of treated aluminum dross

(w/%)
Phase Content
Spinel 65.5
a-Al, 0, 24.3
B-AL O, 8.1
Quartz 1
NaCl 0.8
Anatase 0.2
Rutile 0.1

TR A 2, SRS ZERIBOR, BEA
LUK, GofF=2.71, JLREMASHL,

KA YS/T 1179—2017 (48 Ak 24 20 8 7 25 ) 2R 1
Wy RS EAIE B R AR N 4 W0y 6
B S ERIOIE HUBEE G S B TR RO, )
MRRJEAS By F, Si, Mg Bl Ca (& &, DI 45 SR
5 R, H, ARUEJTEDNH Mg % 58 10.94%,
B MO #r&l 18. 14%, Rietveld 23400 G0 H1 45 85
5 XA Rietveld £iEMEE (FE R) FARETE (X S) MEM L

BEERMUERSRESE
Table 5 Chemical composition of treated aluminum dross deter-
mined by Rietveld full spectrum fitting method ( method
R) and standard method (method S) (w /%)

Composition Method R Method S
MgO 18.54 18. 14
Si0, 1.0 0.92

F — 0.14
Ca — 0.11

IR E N 65.5%, HFEN MgO F i 18.54%; R
WETT I St f R 0.43%, #E AL Sio, RN
0.92%, Rietveld &3S A M AT HHN 1.0%, LU
IR ORI Mg A Si B AR —3K, A F fil Ca
o AR, TEA TR R HAATEIRES

6 4% i&
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AR, R X SISO E BT BARREA G IER ;
RHNEA AT RN, & 2% 8 AR 2 R R A+
AR, A2 —DERUER R Z R R X LAt
LB T i R AT R TE MK, (H Rietveld 4
TEALLE AT LA 3 25 e AR AR B 2 A AR, [
PO A AR B9 35 d, 3T D BRI 4 23 A AR
TRl
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