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SEIG JEORE: EAlARRL (99.99%) . TiO, (99%) . CeO,
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A KCI I otHE 3L S sy, ik & d NaCl
Al KCI B RELIE A 1:1. 7E K,TiFg ¥ I B & sk
I, KoTiFs ISINE 318 Tio, TN & 0mol% (AR
i), 10mol%(1.33 g), 20mol%(2.66 g), 50mol%(6.64 g)
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(1) ¥ NazAlFg. NaCl. KCI. TiO,. CeO, fil K,TiFg
2y A TN 120 C B2 T A0 B T8 4 h, BRI 3=
6, FREL 100 g H1 NagAlFg. NaCl F1 KCI # s iR &
fiAJi LA S — 2 5 TiO,. CeO, Ml KoTiFg N A1 223 4
i, BARIMAE LR 1.

(2 SR B T A AR THR %2 850 CAEIRA
JEER AR, PRI 60 min, HITE]FH R E AR @ 55 B ek
FLEERS 5 min HiEkE— Ik, fE ) TiO, Al CeO, 5k
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R1 BERIBTINTIZEH
Table 1  Technical parameters used in these single-factor

experiments

Technical t/ T/

No. NasAlFg/g NaCllg KCl/g Kz TiFs

factors min  C dosage/g
1 40 2636 3364 15 B850 266
2 40 2636 3364 30 850 266
R?ﬁﬁf” 3 40 2636 3364 45 850 266
4 40 2636 3364 60 850 2.66
5 40 2636 3364 90 850 2.66
1 40 2636 3364 90 700 266
2 40 2636 3364 90 750 2.66
tgﬁgks 40 2636 3364 90 800 2.66
4 40 2636 3364 90 850 2.66
5 40 2636 3364 90 900 2.66
1 20 3515 4485 90 850 266
2 30 3076 3924 90 850 2.66
’\éiﬁg? 3 40 2636 3364 90 850 266
4 50 2197 2803 90 850 2.66
5 60 1758 2242 90 850 2.66
1 40 2636 3364 90 850 O
2 40 2636 3364 90 850 1.33
KeTiFs 5 40 2636 3364 90 850 2.66
dosage
4 40 2636 3364 90 850 6.64
5 40 2636 3364 90 850 10.62
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Fig.1 XRD patterns of Al-Ti-Ce master alloy (a) and contents of Ti and Ce in the master alloy (b) fabricated with different time
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Fig.2 XRD patterns of Al-Ti-Ce master alloy (a) and contents of Ti and Ce in the master alloy (b) fabricated at different temperatures
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4.71%, 4 K,TiFs BRI HUN 20%H), &4 Ti fl Ce
(R £ 73 591 N 5.08% 711 5.59%, 418N K,TiFg (RN
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Fig.3 XRD patterns of Al-Ti-Ce master alloy (a) and contents of Ti and Ce in the master alloy (b) fabricated with various NasAlFs mass fraction
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Fig.4 XRD patterns of Al-Ti-Ce master alloy (a) and contents of Ti and Ce in the master alloy (b) with different K, TiFs dosages
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ERFEENL: EAA R NG SR SE XRD K
b, a-Al. AlTi Al Ti,AlyyCe =AHMIATS 98B 5 Hot
RIRE AR IEA T —E, JEFRAE &A1
XRD 7 58 B Bk T 512 ARTE Hh R & &b R B G
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JEHR Ce 5 Ti [ Al I8 KA A RN A B
Ti,Al,,Ce #H.
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Fig.5 Micrographs (a) of Al-Ti-Ce master alloy and EDS spectra of spot A (b), spot B (c) and spot C (d) in Fig.5a
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Fig.6 Relationship between AH (a), AG (b) and T in chemical reaction equations of (1)~(4)
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(1A 2 S e AN A, SR A NagAlFe 255l 1 H
AR5 Ak 2 P BH S 1 DATRT B Na TR a0F7 1, MR B 7 32 2
SELL ARSI ARV A AE. BT O%34%(0.140 nm)
5 F42(0.133 nm)AHiT, i CI¥:4%£(0.181 nm) 2 fil4
Ky AR T IR R o, O H
MIfr B o AR 2 TR Al Os 72 UK A7 HH IR (i BB R FA % A
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UK R BEAIR AR B, YRR AlLOs 5 NagAlFs 2
) f) S5 o7 5 B 5 4 i) AIRGY [ B2 i ALOFe” B
TN, AT A, AR SR (1)~(3) R EURE R AR
fEE, BT DAHIAE B ALO; IR B, FFEIRIKIE AlLO;
5 NasAlFg Z 18] {8, A1 AlLO; EELL ALOF
BT RIEMET AT, B S S R
=AM ALO; Hidr. TiO, fil CeO, HITENLE Al,05 2%
L, BT T 5 AR NagAlFe-NaCI-KCl .2 4h, i6
SFRING KoTiFs A2 RN, HEF=)a] §8N Tiv Ce
MREN A E AN, 2 JaiE— 25 S AR R e 2 (1
i) & 4 AH o

3 4 i®

1) fERTA SRR T, Hl41) Al-Ti-Ce R & 43
H a-Al. AlsTiv Ti,AlyCe MMM, a-Al ZREARR ST,
Ti e iE &4t L Al Ti AT TiAl,Ce FIFERAEAE, Ce
FEHE] A 4L LA TibAlyCe HITERAFLE.

2) RIS KRR G4 Tiv Ce WKERE
5 IS T S KR K TR g 8 02 A 386 Jin SR 389 o,
R NagAlF B b 38 i se 3 i ja Be %, 7R 4
PR LR, RSORERR R RE . R R
RN BEFIA] 90 min, MR 850 C, NagAlFg
ST 40%, K, TiFg 7 I 20mol%.

3) M a K, FIH NagAlFs-NaCl-KCl
REHMFIAR, RABRGEEER & Al-Ti-Ce tH &
SRR, RB(L)~(4) AT RERAE, RN(3). (4)A4 )
AlTi Bl A fal M4 B TiAl,eCe, AT 1E AT A M
RS ST
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Effect of Aluminothermic Reduction Conditions on the Phase Structure and Chemical
Composition of Al-Ti-Ce Master Alloy

Li Sen™?, Gao Feng"? Shen Dongdong?, Long Wenyuan'?, Li Xinsheng"?, Wang Kaituo'?,
Wang Youbin®?, Toyohisa Fujita"? Wei Yuezhou*?
(1. Guangxi Key Laboratory of Processing for Non-Ferrous Metals and Featured Materials, Nanning 530004, China)

(2. School of Resources, Environment and Materials, Guangxi University, Nanning 530004, China)

Abstract: Al-Ti-Ce master alloy was prepared by aluminothermic reduction of TiO, and CeO; in NasAlFs-NaCl-KClI electrolytic system. The
effects of reaction time, reaction temperature, electrolytic composition (mass fraction of NasAlFs) and K;TiFs dosage on the phase structure and
chemical composition of Al-Ti-Ce master alloy were studied. The experimental results show that there are only three phases in the Al-Ti-Ce
master alloy, which are a-Al, AlsTi and Ti>AlxCe, at the range of process parameters used in each experiment, and the optimal single-factor
parameters in preparing Al-Ti-Ce master alloy by aluminothermic reduction are as follows: reaction time 90 min, reaction temperature 850 °C,
content of NaszAlFs 40wt%, K,TiFs dosage 20mol%. The results of thermodynamic analysis further show that the main several chemical reactions
proposed in this study are feasible on the checked experimental conditions.

Key words: NasAlFs-NaCl-KCl electrolytic system; aluminothermic reduction; Al-Ti-Ce master alloy; phase structure; chemical composition
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