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Structure of Li-Mn-Ti composite oxides and its stability in

acid medium

SHI Xi-chang, MA Li-wen, CHEN Bai-zhen, ZHANG Wen, YANG Xi-yun

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: A series of spinel Li-Mn-Ti composite oxides with theoretical formula as LiTi,Mn,_O4 (0=x=1) were

prepared by solid-state route. The thermogravimetry-differential scanning calorimetry (TG-DSC), X-ray diffraction

(XRD) and scanning electron microscopy (SEM) were used to investigate their structure and morphology, and the

structure and stability in acid medium were conducted as well. The results show that Ti can be brought into the spinel

framework completely and form well-crystallized product when x is below 0.5 with the increase of cell parameters and

the reduction of the grain size. The Li-Mn-Ti composite oxide can maintain the spinel structure and morphology after

acid treatment, whereas its chemical stability should be improved.
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Table 1 Value of 26 and d of (111) plane, cell parameters a and other relevant data for samples 0, 3 and 5
Sample No. 26/(°) d/A a/A Rytnmncriy A Ryineri—o/A I(A11)/1(311) I(111)/1(400)
0 18.690 4743 6 8.238 5 29128 1.943 9 100:29.8 100:24.6
3 18.538 47823 8.265 2 2.9222 1.9502 100:36.4 100:30.8
5 18.439 4.8077 8.306 5 29385 1.961 1 100:39.9 100:33.8
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Table 2 Grain size of samples 0, 3, 5 and 7 Ry = _”M «100% )
Sample No. 26/(°) FWHM Grain size/nm oM
0 63.811 0.288 30.908 Ry M .
3" 63.679 0.379 22737 M Tl M
5 63.301 0.471 17.149
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