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Experimental Study on Preparation of Cr—containing Tl—Al Based
Alloys by Aluminothermic Reduction—remelting of Waste SCR
Ti—based Denitration Catalyst

Piao Rongxun' > Ma Lan'®> Yang Shaoli' > Cao Daipeng'

( 1.Department of Vanadium and Titanium Panzhihua University Panzhihua 617000 Sichuan China; 2.Sichuan Key Labo—

ratory of Vanadium and Titanium Resources Comprehensive Utilization Panzhihua 617000 Sichuan China)

Abstract: Ti-Al based alloys were prepared for the first time by aluminothermic reduction-remelting method
using scrap selective catalytic reduction ( SCR) catalyst as raw material. The effects of Cr on the microstruc—
ture phase compositions and properties of the alloys were also studied by adding different contents of Cr.X-
ray diffraction ( XRD) and energy dispersive spectroscopy ( EDS) analysis show that the phases observed in
the alloys without adding Cr element are mainly composed of Ti 3 V,,Al; TiAl, Ti Al TiAl Ti,Si; TiSi,

CaAl,0, Ca,AlSiOs 5 and so on.Adding Cr element can reduce the formation of Al=ich titanium aluminide
compounds and reduce the content of Ca-Al oxides.It can also form Ti, ,5Cr,Al,; phase and increases the
formation of Ti;Al and TiAl phases. The phase evolution calculation by Pandat thermochemical software
shows that the addition of Cr can significantly reduce the phase ratio of Al;( Ti V) and decrease a certain
amount of ( Ti Cr) 5Si; and can increase the formation of TiAl phase.The hardness test results show that the
hardness of the alloy increases with the increase of Cr content.This may be due to the uniform distribution of

equiaxed TiAldike phases and the decrease of ( Ti W) 5Si; phase.
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Table 1 Chemical compositions of SCR catalyst %
TiO, V, 05 WO, $i0, Ca0 AL,0, S0, P,0; N c
83.4 1.5 4.6 4.6 1.6 1.1 1.3 0.2 0.026 0.02 1.654
2
Table 2 Addition amount of raw materials and experimental conditions
/g
Cr 1% SCR Al CaO Cr T/C t/min T/IC t/min
1 0 30 25 24 0 1 580 30 1 600 15
2 1 30 25 24 0.36 1 580 30 1 600 15
3 2 30 25 24 0.69 1 580 30 1 600 15
4 3 30 25 24 0.90 1580 30 1 600 15
3 3
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Fig.1 Macroscopic morphology of slag-metal separation after aluminothermic reduction
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Table 3 Composition analysis of remelting alloys %
Ti Al v w Si Cr
TA-0Cr 45.5 443 0.9 3.0 2.9 0.0 3.4
TA-1Cr 444 453 0.5 2.0 3.0 0.9 3.9
TA-2Cr 452 439 0.4 2.0 3.2 1.7 3.6
TA-3Cr 44.8 432 0.6 2.0 3.2 3.1 3.1
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Fig.2 XRD patterns of Ti-Al based alloys with

different Cr contents
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Fig.3  Microstructure images of Ti-Al based alloys with different Cr contents
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Table 4 Chemical compositions of each point in Fig.3 %
Ti Al Si A\ w Cr Ca 0
1 21.6 73.1 2.4 1.8 1.1 (11 Si VW) AL
2 48.5 2.7 32.0 5.7 11.2 (Ti W)(Si Al V),
3 66.6 22.6 5.3 4.1 1.5 (Ti Si W);(AlYV)
(a) 4 68.0 20.7 5.6 4.4 1.4 (Ti Si W)5(AlV)
TA-0%Cr 5 22.0 73.0 2.1 1.8 1.2 (Ti Si VW) AL
6 36.7 56.3 3.1 3.0 1.0 Ti( Al Si 'V W),
7 66.7 20.5 6.9 4.6 1.4 (Ti Si W)5(AlV)
8 49.1 3.0 31.0 5.6 11.3 (Ti W) 4(Si Al V),
1 45.8 6.0 31.6 5.9 9.7 1.1 (Ti V Cr W) 4(Si Al)
2 38.1 2.1 25.5 4.6 8.8 2.8 (Ti V Cr W) 5(Si Al),
(b) 3 42.6 13.0 4.3 3.5 1.1 Tiy( Al Si V W)
TA=1%Cr 4 43.6 13.2 4.2 4.1 1.2 Tiy( Al Si V W)
5 21.2 73.4 2.0 2.0 1.3 (Ti Si VW) AL
6 45.8 6.0 31.6 5.9 6.6 54.4 Ca-Al-O
1 47.7 2.5 30.3 6.2 10.1 3.4 (Ti Cr W) 4(Si V Al),
2 47.5 2.4 30.1 7.1 10.5 2.5 (Ti Cr W)5(si V Al),
(c) 3 66.0 22.4 3.8 6.6 1.2 (Ti VW) 4( Al Si)
A=29%Cr 4 65.7 22.6 4.3 6.3 1.1 (Ti VW) 4( Al Si)
5 66.5 22.4 3.8 6.1 1.3 (Ti V W) ,( Al Si)
6 22.1 72.6 2.1 2.3 0.9 (Ti Si V W) AL
7 22.4 72.6 2.0 2.0 1.1 (Ti Si VW) AL
1 64.6 23.3 5.8 5.3 1.0 Tiy( Al Si V W)
2 17.8 76.9 1.8 3.5 (Ti Si Cr) Al
(d) 3 66.8 20.7 5.0 6.1 1.4 Tiy( Al Si V W)
TA-3%Cr 4 42.4 6.75 29.4 5.0 8.9 7.6 (Ti Cr W) 5(Si V Al)4
5 56.4 37.4 5.2 1.0 Ti( Al V W)
6 54.0 38.8 5.6 1.6 Ti( Al V W)
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