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Fig. 2. SEM images of LiFePQ, at sintering temperature a, d) 675 °C, b, e) 750 °C and c, f) 800 °C for 30 hrs.
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Fig. 3. Mossbauer spectra of LiFePO, samples at sintering tem-
perature a) 675 °C, b) 750 °C and ¢) 800 °C for 30 hrs.
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Fig. 4. Mossbauer spectra of LiFePO, charged samples by 1V,
160 mA for 3 hrs, at sintering temperature a) 675 °C, b) 750 °C and ¢)
800 °C for 30 hrs.
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Fig. 5. Mossbauer spectra of charged LiFePO, samples by 3V,
40 mA for 3 hrs, at sintering temperature a) 675 °C, b) 750 °C and c)
800 °C for 30 hrs.
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Table I. Mdgssbauer parameters of LiFePQ, samples at various
sintering temperatures.

Sintering 1. S. Q. S. Rel intensity Absorp. Fe ionic
temp.  (mm/s) (mm/s) (%) area (%)  states

g1soc  02303) 098() 1040 2104)  Fe?

028(9) 035(3)  38.1(9) 790(5)  Fe?
750°C  035(3) 031(2)  51.4(2) - Fe™
800°C  041(7) 03809  53.7(5) . Fe
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Table I1. Mossbauer parameters of charged LiFePO, samples at various sintering temperatures.

Sintering I. S. (mm/s) Q. S. (mm/s) Rel. intensity (%o) Absorp. area (%) Fe ionic
temp. 1V, 160mA 3V, 40mA 1V, 160mA 3V,40mA 1V, 160mA 3V,40mA 1V, 160mA 3V, 40mA  states
675 °C 0.31(3) 0.26(7) 0.74(2) 0.78(4) " 13.5(3) 11.0(6) 26.8(1) 22.5(1) Fe*

0.34(1) 0.28(2) 0.29(3) 0.29(6) 36.7(9) 39.12) 73.2(9) 77.5(9) Fe*
250°C 0.69(7) 0.02(1) 1.57(9) 0.75(3) 4.4(5) 20.9(6) 12.3(7) 10.4(5) Fe*
0.34(2) 0.36(7) 0.31(6) 0.31(8) 53.1(8) 48.1(9) 87.7(2) 89.6(4) Fe*
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In this paper, we composed the LiFePQO, for the reversible use as the replacement material of the Li ion batteries and confirmed the
good quality of the structure of the samples with the sintering temperature 675 °C, 750 °C, and 800 °C for 30 hours at nitrogen
atmosphere. We also investigated the size of the particles through SEM picture and the change of the sintering temperature and the
Fe* content after charging the materials with 1V, 160 mA and 3 V, 40 mA for 3 hours by Méssbauer spectroscopy. Also we can
observe the increase on the Fe™ content at the charge condition and the increase of the amount ratio of the Fe™ ion only in sintering
temperature 675 °C according to the increase of the electric charge. We cannot observe the change of the Fe* ion in sintering
temperature 800 °C after charging.
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