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Isolation and Identification of Dross Precipitated in 55mass% Al-Zn Bath

Kyoko Funmoro, Makoto Summura, Keiichi Yosuioka and Yoshiko Funanasmi

Synopsis »Based on studies of the electrochemical stability of the intermetallic compound (Al-Fe-Si-Zn) in a 55mass% Al-Zn bath,
a method of isolating and identifying the composition of the dross was established.

The dross was extracted by controlled potential electrolysis at —1.4V vs. SCE in a 10mass% NaOH solution. A small
amount of residual Zn was removed by dissolving with concentrated HNO;. The extracted dross was dissolved in HCl
and the amounts of Al, Fe, Si and Zn were determined by ICP-AES. The concentration and chemical composition of
the dross in rapid-cooled and air-cooled samples were almost equivalent.

The method of controlled potential electrolysis in an NaOH solution was also found to be applicable to the removal
of the upper layer of 55mass% Al-Zn plate for electron microscope observation of the alloyed layer (Al-Fe-Zn-Si

intermetallic compounds).

Key words : dross; Al-Zn bath; controlled potential electrolysis; intermetallic compound ; analysis; Al-Zn plate; inductively

coupled plasma atomic emission spectroscopy.
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Table 1. Chemical composition of Fe-Al(-Si) alloys.

(mass %)

Fe Al Si

FeAl 67.42 32.58 -

FeAl2 50.86 49.14 -

FeAls 40.83 59.17 -

Fe2Als 45.29 54.71 -
Fe3AlsSiz2 (K1) 54.99 26.57 18.44
FesAl12Sis (K2) 41.92 40.51 17.57
FesAlsSis (K3) 42.15 36.65 21.2
FeAlsSiz2 (K4) 28.94 41.95 29.11
FesAl15Sis (Ks) 38.07 45.98 15.95
FeAlsSi (K¢) 29.11 56.25 14.64
FesAl20Si2 31.91 61.67 6.42
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Fig. 1. Observation and analysis of dross on
55mass?% Al-Zn plate by analytical electron
microscope.
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Table 2. Analysis of extracted precipitates from 55mass% Al-Zn bath by X-ray diffraction and analytical

electron microscope.

Electrolysis Potential (mV) Xray diffraction SEM J udgement
0.05M HCI - 2mass% ZnSO4 -300 Al > Si>Zn > dross |Surface of dross was dissolved| - Difficult to separate Al and dross
a -Fe - Dissolution of dross
10mass% MA - 1mass% LiCl|constant curren{ ~ Si > dross, Al, Zn | Surface of dross was dissolved} - Difficult to separate matrix and dross
(200mA) - Dissolution of dross
4mass% MS - 1mass% SA - 0 Si> dross, Al, Zn | Shape of dross was clear. - Difficult to separate matrix and dross
2mass% K1
S5mass% NaOH -1450 Zn > Si > dross Shape of dross was clear. - Enable to separate Al and dross.
Oxide was formed on the + dissolution of dropped dross
surface of dross. + Enable to give enough amount of
dissolved sample because of the stop
to electrolyze
10mass%NaOH -1450 Zn > Si > dross Shape of dross was clear. - Enable to separate Al and dross.
(with Pt cup)
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Fig. 2. Potential-current curves of Al, Zn and inter-
metallic compounds in 10mass% NaOH solu-
tion.
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Table 3. Analytical results of extracted dross in
55mass% Al-Zn bath after treatment with
fuming nitric acid and nitric acid.

(mass %)
Acid for dissolution Al Fe Si Zn
Fuming nitric acid 0.38 0.24 0.07 0.05
0.36 0.21 0.05 0.06
Nitric acid 0.37 0.21 0.05 0.06
0.39 0.23 0.06 0.07
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Fig. 3. Observation and analysis of extracted dross
in 5bmass?% Al-Zn bath by analytical elec-
tron microscope.
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Fig. 4. Analytical procedure of dross in 55mass%
Al-Zn bath.
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Fig. 5. Effect of the amount of sample dissoution on
the analytical results of dross.

Table 4. Composition of dross in 55mass% Al-Zn
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(mass %. n=6)
Sample Al Fe Si Zn
1 mcans 54.9 29.8 7.0 8.4
o* 1.47 2.39 1.03 1.02
2 means 55.0 29.2 7.4 8.6
o 13 235 1.06 .18 Fig. 6. Observation of alloy layer of 55mass% Al-
o ° standard deviation Zn plate by analytical electron microscope.
Table 5. Comparison of the concentration of dross between the rapidly cooled samples and
the bomb samples of 55mass% Al-Zn bath.
(mass%)
Size 1-100pxm¢ > 100 m ¢ Total
Element Al Fe Si Zn Al Fe Si Zn Al Fe Si Zn
Rapidlyj 1 - 0.071 0.045 0.022 0.007 0.069 0.037 0.006 0.008 0.141 0.082 0.028 0.016
cooled 2 0.087 0.052 0.023 0.009 0.065 0.033 0.006 0.010 0.152 0.084 0.029 0.019
sample| Ave 0.079 0.048 0.022 0.008 0.067 0.035 0.006 0.009 0.146 0.083 0.028 0.017
Bomb 1 0.076 0.041 0.009 0.010 0.078 0.044 0.008 0.009 0.153 0.084 0.017 0.019
sample 2 0.083 0.040 0.009 0.012 0.077 0.044 0.008 0.009 0.160 0.084 0.017 0.020
Ave. 0.079 0.040 0.009 0.011 0.077 0.044 0.008 0.009 0.157 0.084 0.017 0.020
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