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Abstract: Effects of sintering temperature, time and the lithium salts on the properties of Li4Ti5O12

synthesized by a solid-state-method were studied based on orthogonal experiments. The results show

that sintering temperature is the most principal factor on the performance of Li4Ti5O12. Synthesized

at proper sintering temperature with appropriate time, the product will have good electrochemical

properties with finer particle size and better crystallinity. The high-rate discharge/charge property of

Li4Ti5O12 prepared with LiNO3 is much better. Li4Ti5O12 obgained at the optimum condition, namely

preparing with LiNO3 and sintering at 800◦C for 12h, performs well when charged and discharged with

high current density. It delivers discharge capacities of 151mAh·g−1, 140mAh·g−1 and 115mAh·g−1 at

the rate of 1C, 2C and 5C, respectively, and shows good reversibility.
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Fig. 2 SEM images of Li4Ti5O12 prepared at different conditions

Column a: Samples prepared with LiOH; b: With Li2CO3; c: With LiNO3. From top down a1: Sintered at 800 ◦C, for 18h; a2:

900◦C,12h; a3: 1000◦C,24h; b1: 800◦C,24h; b2: 900◦C,18h; b3: 1000 ◦C,12h; c1: 800◦C,12h; c2: 900◦C,24h; c3: 1000◦C,18h
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Fig. 3 Charge-discharge curves of Li4Ti5O12 synthe-

sized at 700◦C, at 0.2C rate
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Fig. 4 XRD patterns of Li4Ti5O12 prepared at different

temperatures and with different synthesizing time

(a) 700◦C,12h; (b) 800◦C,12h; (c) 1000◦C,18h
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Fig. 5 Charge/discharge capacity of Li4Ti5O12 sin-

tered for 9h and 12h at different rates
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Fig. 6 SEM images of Li4Ti5O12 sintered for differ-

ent times
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Fig. 9 Discharge capacity of Li4Ti5O12 prepared with

different lithium salts
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Fig. 10 Cyclic voltammograms of Li4Ti5O12 pre-

pared with different lithium salts
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