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Effects of Salt Flux and Alloying Elements on the Coalescence
Behaviour of Aluminum Droplets

Ye-Sik Kim, Eui-Pak Yoon, Ki-Tae Kim*, Woon-Jae Jung*, and Duk-Ho Jo**

Abstract

The remelting for recycling of thin aluminum scrap, such as aluminum chip generally involves melting of these pieces sub-
merged in molten salt flux. In this study, the effects of salt flux compositions and alloying elements on the aluminum dropletscoa-
lescence and oxide film removal were studied in 99.8%Al, Al-1.01%Cu, Al-1.03%S1, and Al-1.38%Mg alloys as a function of
holding time at 740°C Salt fluxes based on NaCl-KCI(1:1) with addition of 5wt.% fluorides(NaF, Na,AlF, CaF,) or 5 wt.%
chloride(MgCl,, AICl,) were used. The experimental results show that NaCl-KCl(1 : 1) with addition of 5 wt.% fluorides exhibits
better coalescence ability than that with chiorides. The oxide film is not removed by NaCl-KCI(1: 1) with addition of 5 wt.% chlo-
rides, while it is removed by NaCl-KCI(1: 1) with addition of 5 wt.% fluorides. The aluminum droplets coalescence and oxide

film removal by salt fluxes are related to interfacial tension between metal and salt flux.
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Fig. 1. Schematic diagram of experimental apparatus .

Table 1. The chemical compositions of test specimens

Test specimen Al Al-Cu  AlSi
Composition(wt.%) >99.8A1 1.01Cu  1.03Si

Al-Mg
1.38Mg
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Fig. 5. Variations of number of droplets as a function of
holding time in 47.5NaCl-47.5KCI-5NaF.
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Fig. 6. Variations of number of droplets as a function of holding
time in 47.5NaCl-47.5KCl-5Na ;AlF,.
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Fig. 7. Variations of number of droplets as a function of
holding time in 47.5NaCl-47.5KCI-5CaF ,.
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Fig. 10. Vanations of the interfacial tension of aluminum/
NaCl-KCI(1:1) salt as a fluoride and chloride
additions at 740°C[3].
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Fig. 11. Micrographs showing surface of recovered droplet
after holding in 50NaCI-50KCl flux at 740 °C.

99.8%Al

Al-1.01%
Cu

Al-1.03%
Si

2} Ao BE F-Fo] AllEnte R Jogl-S #E
3 4~ QI 605-FX1A] 99.8%Al, Al-1.01%CudHs,
Al-1.03%Sigha-2 Absla]ate] A9 A|A= o] A7}
Z1345 v Al-1.38%Mgiha-2 A9 B Fito] Ak
sieto® gejglon FAAE AIME 27AR
T 50707 2B Fese] AP YA o
dSE o4 4 Utk Fig 12 NaCl-KCl(1:1))
5wt.% Na,AIFA7IA] ¥ 71#] A8 34 %
ulE droplet®] FH3A} AT o]t 99.8%Al, Al-
1.01%Cudrs, Al-1.03%Sida= ALY Axpr) A
o] AR 7gke R JePted FH3A HaAEA) 15
% AABY A S32A] WA EE= dendrite cell o
dsA] A2 FEdol Abslajte] 3] A7
HowS & 4 . 2 @Al £X4
okokel Al-1.38%Mgdhae] FHgARS ¥ (5274
Al 50709 dropletse] ZE 3 THAE
Azt s3] Al 9te g geQldle). AR 7te] 73
H3to| e} -SR] A== dendrite celle] YF- 3
AEgen] 15864 AR 75 A7) dase] %
He| Absl]te| &3] A|AENS-S TAE 4 A
o, ol & 3 UFRlFE droplete] ¥4
Z ZA3o A 99.8%Alolvt Al-1.01%Cudts 18|31

IBERL MR

Al-1.38%
Mg

1588 M=

Fig. 12. Micrographs showing surface of recovered droplet after holding in 47.5NaCl-47.5KCI-5Na3AlF6 flux at 740 °C

(43)



44— LF0)F Droplets TAATo wlAE Salt Flux R 2R 718 % - Ay - g2l - ANe) - AeA - 255

Table 3. Equilibrium constants of chemical reactions between
aluminum and salt[1]

. : Keq
Chemical Reaction
X=F X=Cl
Al+3KX = AlX;+3K 250x10%  231x10%
Al+3NaX = AIX;+3Na 6.95%10°  6.08X10%
Al+3LiX = AIX, +3Li 9.98 X107  1.31Xx107%
Mg +2KX = MgX,+2K 8.42 529x 10"
Mg +2NaX = MgX,+2Na 3.59 1.01%x10®
Mg +2LiX = MgX, +2Li 2.12X10° 7.80X 107

Fig. 13. Schematic of fog formation[6].
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