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Experimental Study on the Preparation of Ti-Al Based Alloy by
Aluminothermic Reduction-Vacuum Electromagnetic Levitation
Refining of Waste Denitration Catalyst

Piao Rongxun' > Ma Lan'*’ Yang Shaoli' >® Zhou Lisha' Li Ping'

( 1.School of Vanadium and Titanium Panzhihua University Panzhihua 617000 Sichuan China; 2.Sichuan Key Laboratory of
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Vanadium and Titanium Materials Engineering and Technologies Panzhihua University Panzhihua 617000 Sichuan China)

Abstract: Experimental study on the preparation of Ti-Al based intermetallic alloy from selective catalytic
reduction ( SCR) Ti-based denitration catalyst was first conducted by using aluminothermic reduction fol—
lowed with the vacuum electromagnetic levitation melting. Using SEM and XRD analyses it is found that
the alloy is mainly composed of TiAl, TisSi; and TiAl phases while the impurities mostly exist as the form
of oxides and carbides. With the refining of the alloy the composition of Ti-Al compound changes from Ti—
rich to Al-rich titanium aluminide and the impurities content decreases gradually with more than 85% of
the total impurity removal rate after three times of refining.Finally the hardness test was performed and it
shows increase tendency with increase of refining times. This is due to the increase of TiAl, phase with

high hardness and the decrease of TiAl phase with low hardness.
Key words: Ti-Al based alloy waste SCR denitration catalyst aluminothermic reduction vacuum electro—

magnetic levitation melting

:2019-03-19
(2015BYO01) (2018cxcy001) o
(1983—) o E-mail:
940310433@ qq.como : (1972—)
o E-mail: hudie5656@ 163.com,



.400

2019 40
0 . .
10-15
( CFPP) ( PM2.5) .
(S0,) (NO) b, AL, 0, CaO
. 10-11
o . TiO,
( SCR) i
11 b2 10-15
(2011~2015) .
SN 2014 SCR CFPPS SCR
820 GW .
. 2015 SCR
L TiO,WO0;. V,0,
V,0,-WO,( MoO,) /TiO, :
2-3 3~5 .
1~2 . .
25 m 13.76  t ‘. .
SCR
1
. 1.1
: NN Ti0, ~ Si0,~ WO,
s s V,0, SCR 7
CaO
4 R 10 12
o M,0,+( 2y/3+z) Al+xCa0 =xCa0 * y/3AL,0,+
( M;=Al) (1)
N M, Ti Si.W.V INXAYZ
5-7 o16
Ti,Al( «2) \TiAl(y)  TiAl,.
Ti,Al( «2)  TiAl( vy) 7 AlL,0,.Ca0
Tigs 5o AlLys M ( ) h
M NN s 1.2
SCR
~ _105.]
9



Ca0O(98%)  Al(99%)

o 1 580 C 30 min
TAO o
R 0.03 Pa 14 °C/min
1 500 °C 5 min 17 °C /
min o
o o1
o 1
2
1 o o
1
Table 1 Chemical compositions of waste SCR catalyst %0
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Table 2 The elemental compositions of TA) TA1 TA2 and TA3 spectrum ( atom fraction)
¥/%
Alloy Point Phase
Ti Al Si w v Ca (0]

1 49.2 40.4 0.0 10.4 0.0 0.0 0.0 Ti( Al W)

2 0.4 22.0 0.0 0.0 0.0 19.6 58.1 Ca-Al-O
TAO 3 61.7 11.1 25.5 1.6 0.0 0.0 0.0 (Ti W) (Si Al),

4 0.0 23.6 0.0 0.0 0.0 14.9 61.5 Ca-Al-V-O

1 36.2 55.8 5.9 1.5 0.5 0.0 0.0 Ti, =Al,,,

2 50.0 20.5 25.5 3.0 1.0 0.0 0.0 TisSis
TA1 3 62.7 36.0 0.4 0.6 0.3 0.0 0.0 Ti; 7 Al

4 36.6 62.1 0.0 1.0 0.3 0.0 0.0 TiAl

1 36.5 62.6 0.0 0.9 0.0 0.0 0.0 TiAl, ,

2 57.9 6.5 31.4 3.2 1.0 0.0 0.0 TisSis
TA2 3 40.9 54.0 3.1 1.2 0.7 0.0 0.0 Ti, Al

4 52.3 17.8 25.0 3.4 1.4 0.0 0.0 TisSis

1 34.7 63.9 0.0 0.8 0.7 0.0 0.0 TiAl,

2 49.7 28.7 18.6 2.2 0.8 0.0 0.0 TisSiy
TA3 3 48.8 50.4 0.0 0.9 0.0 0.0 0.0 (Ti W) Al

4 62.8 36.4 0.0 0.8 0.0 0.0 0.0 Ti, 7 Al
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