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Effect of Ce(Cls on loss of
Ce in magnesium alloy during refining
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Abstract: The effect of CeCls in flux on the loss of Ce in magnesium alloy during refining was investigated. The
results show when there is no CeCls in the flux, the loss of Ce in the magnesium alloy AZ91 is 27.7% . When CeCl;
is added by 15% in the flux, the loss of Ce is only 4. 5%, CeCls can also make Ce containing phases distribute even-
ly and M g17 Ali2 phase refine, but the phase composition of the experimental alloys can not change obviously. The
mechanical properties of the alloys are improved by CeCls processing with the increase of CeCl> content, and
excessive CeCl; will produce flux inclusions. Furthermore, the reactions between flux and magnesium melt were
studied thermodynamically. The activities of Mg and Ce in magnesiun alloy and M gCl> and CeCl; in flux were calcu-
lated. The results show that CeCls restrains the reaction between Ce in magnesium alloy and MgCl in flux. There

fore, the loss of Ce in magnesium alloy decreases.
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Table 1 Composites of JDMJ flux

(mass fraction, %)

MgCly KCl NaCl X

47 22 19 12

X is some additives
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Table 2 Composites of JC series fluxes

(mass fraction, %)

Flux JDM] CeCl3
JC9505 95 5
JC9010P 90 10
JC8515 85 15
JC8020 80 20

TEI IR L TP IR B S 82 AZ91, AN 1% i
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Fig. 1 Relationship between Ce content in alloys

after purification and content of CeCls
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Table 3 Mass loss of Ce in experimental alloy

Flux Mass loss of Ce/ %
JDMJ 27.7
JC9505 19. 8
JC9010 11. 4
JC8515 4.5
JC8020 2.2
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Ce B HA0.723%, WFEEIL 27. 7% ; 14K H
£ 15% CeCls [f] JC8515 MEFIKE MG, A4 F 1 Ce
TEN 0.955%, RN 4. 5% . LA I,
CeCls A LRI IEFIREHILFE S Ce MIHFE .

2.2 AR tERe

Kl 2 fToR A CeCls AbEESEIGBEA 40T J5 MR
LR, HIE 2 iTEH, WAEET, A2 W R
£ Mg Al A, HAmAYA, HAFRIEZ;
HAGAC IS, Wt AH A0 B3 A), RO IRAHAH B
Wb, AR AH A B B AR L 3)

Kl 4 FioR A CeCls FHEXTAH G IEES & 2%
PEREMI M, & 4 ATEH, B CeCls IR
T, AErPihiaR (o) TR ( &) #HH B M,
XEHTOHEE A48 I D, [



FISHEFE 12 mutdE, %5 CeCls X1 & Ce BEASAEIHILFEF Ce BURRINF M + 2005 °

200

4.4
%x 190 14.2
140 £
B;o 180 %
8 N =]
& 3.8 ED
£ =)
g 170 136
=
134
160 1 L 1 1 PR 3 2
0 4 8 12 16 20 7
Addition of CeCly/%

Kl 4 CeCls HINEX B2 1 2 PEBE (K R M
Fig. 4 Effect of CeCl; addition on
tensile properties of Mg alloys
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Fig.2 Microstructures of Mg alloys with Ce

before (a) and after (b) CeCls processing
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Table 4 EDS analysis results of inclusion in flux

Mg Al FHEHAL B A HAH IS4 PR3 . T &)
CeCly JEFIRIRTIN, MNITFH N AVEREFEAR, 4

Elermemt Mass fraction/%  Molar fraction/ %
%ﬁn@sﬁ)ﬂ:i_\‘o HHESE]‘%EHQ ﬁ%‘i’%%*ﬁ%%*@ Na 25.70 30.28
GERET. ALEEAB RIS . GEit b 45 B an Mg 34.47 38.41
% 4 FiF Al 7.46 7.49
S 1.39 1.18
s cl 16. 40 12.53
3 e K 14.59 10. 11
Total 100. 00 100. 00
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Fig. 6 Phase diagram of binary Mg-Al alloy
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Table S Related data of Mg alloy flux

X Mg X Ce Mg YMg

0.919 0.0019 0.936 1.018

MR Ce BIVEE ace= 0.006 6.
3) #5H CeCls A1 MgCl 3EE T
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Fig. 7 Phase diagram of MgCl-KCFNaCl
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BH%%@%%&% nMgCl, + TNKCl+ NNaCl+ 7CeCly —
nMgCE™

Mg2+ HIEEJRBUA nug = nMgCL, — NMgC

Ce™ HIBEIREN neea,

U] M g™ R IR 53 HCh

NIMgCl, — MMgCR™

X Mg21L =
nMgCL, + NKCl+ NNaCl+ 7NceCl, — NM gCl27
]'2 3 4

Ce™ IR BEIRII BN

1CeCly

xCe3+ =
nMgCl, + NKCl+ 7NNaCl+ 7CeCly — nMgcﬁ’

FMHEER 6 K
A3 x> = 0.106, xc = 0.056.
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Table 6 Mole number of

major substance in flux

TiMgCly nKcl NNaCl ncecl,

0.521 0.302 0.308 0.041
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i Mg™ Ml Ce™ M E A4 anr = 0. 106 Al

s = 0.056.
BJa R G FEE ag= 0. 936« ac.= 0. 006 6 -

a2 = 0. 106 Fl ac+ = 0. 05675

AG= AG®+ RTIn aS‘g i

MgCl, © e

T SEFRRA T XN HI Gibbs B HAEZE N

AG= — 966 827.9+ 8.314 x 100 8 x

In(49 567. 6) = — 876.225 4 kJ/ mol

B4R Gibbs H HBETI N AME, HEE o, FIHE
I, SN 24 ) K 2 9859, B CeCls #1HH
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1) % CeCls FIAFIKE A Ce MEEG SN, B
F CeCls TEIIMIN, A& Ce BRI, M5
FIFAE CeCls B, G4 Ce AKEIX 27. T%;
M CeCls IS EIXZR 15% 1, &4 Ce #iiX
K 4.5% .

2) CeCls AbFRMHEES &R Fh L ARSI 040, 1
Mg Al AHEIAK, (HAHZL S8 A B 2 AR 10 . R B B
¥ CeCls JUANEMMEIN, &4 e, Hid
Z I CeCls XTEARETIINSFITEL: .

3) FIHEAL B AL o BRBUETHHE T B0
fr Mg Fl Ce HIVEFE, FIHEHE AR T
PEFIME AR R MgCL A CeCls HIVE B, 5 o, =
0.936, oc.= 0. 006 6, w2 = 0. 106 Fl as =
0.056 . IRIEIHLER, BT CeCls FFIHINE T &
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