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In situ high temperature X-ray diffraction study of hematite
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(School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: In situ X-ray diffraction patterns of the powder hematite polymorphs were recorded in a temperature
range from room temperature (RT) to 1 000°C in static air and vacuum. Lattice parameters for hematite (RT ~
1 000C) in static air and vacuum were refined. The variations of lattice parameters of hematite with tempera-
ture were therefore well described. Linear (a) and volume () thermal expansion coefficients of hematite (RT~
1000C ) were calculated. The change laws of a and B with temperature for hematite in static air and vacuum
were summarized. It is shown that linear («) and volume () thermal expansion coefficients of hematite (RT~
1 000C ) are constant with increasing temperature. The thermal expansion coefficients for hematite are a, =
9.60316x10 %/C, a,=6.64767x10 °/C, B=2.60633/C in static air and a, =9.006 79x 10 °/C, q,
=6.89123x10 %/C, and B=2.51151/C in vacuum.
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Table 1 Variation of lattice parameters of hematite with temperature

A HA
t/C . 5 - . Z .
al/A c/A V/A3 alA c/A V/A3
27T 5.0335(3) 13.744 1(1) 301.573CD) 5.0318(9) 13.7457(4) 301.412(3)
50 5.0339(8) 13.748 2(1) 301.717¢C0) 5.0334(8) 13.747 4(D) 301.640(8)
75 5.0370(D) 13.7517(8) 302.158(7) 5.034 4(6) 13.749 8(2) 301.809(9)
100 5.0376(8) 13.7533(7) 302.274(D) 5.0353(7) 13.752 6(1) 301.980(2)
125 5.038 8(9) 13.756 8(3) 302.495(4) 5.0370(3) 13.7552(1) 302.236(5)
150 5.0379(8) 13.7621(6) 302.503(3) 5.0378(5) 13.757 8(6) 302.393(2)
175 5.039 4(8) 13.762 0(9) 302.681(9) 5.0389(4) 13.763 5(8) 302.649(8)
200 5.0412(7) 13.7637(5) 302.933(5) 5.040 1(7) 13.764 5(7) 302.819(4)
225 5.0414€0) 13.767 2(2) 303.025(5) 5.0409(6) 13.764 6(3) 302.915(6)
250 5.0433(3) 13.770 6(3) 303.335(1) 5.0430(7) 13.772 1(2) 303.334(2)
275 5.044 1(8) 13.7717(4) 303.459(4) 5.044 8(7) 13.769 6(6) 303.496(6)
300 5.0451(1) 13.774 5(6) 303.633(5) 5.0457(6) 13.773 1(4) 303.680(4)
325 5.047 5(2) 13.777 4(8) 303.988(1) 5.046 4(6) 13.774 4(3) 303.793C1D)
350 5.048 5(0) 13.7754(2) 304.060(6) 5.0455(7) 13.775 3(4) 303.706(0)
375 5.048 4(3) 13.784 2€0) 304.246(0) 5.048 9(5) 13.780 8(3) 304.234(3)
400 5.0491(3) 13.7847(9) 304.343(4) 5.049 5(4) 13.7827(9) 304.348(7)
425 5.0520(7) 13.784 6(6) 304.695(1) 5.0519(3) 13.7853(7) 304.693(9)
450 5.0509(3) 13.787 9(5) 304.630(3) 5.0515(1) 13.787 6(2) 304.692(9)
475 5.056 6(6) 13.792 5(2) 305.423(0) 5.050 9(0) 13.788 8(4) 304.646(3)
500 5.0525(4) 13.800 5(6) 305.103(3) 5.0552(2) 13.790 1(9) 305.197(5)
525 5.056 1(2) 13.800 8(2) 305.541(5) 5.0553(1) 13.7932(8) 305.276(8)
550 5.0579(7) 13.790 0C1) 305.525(7) 5.0533(4) 13.792 1(9) 305.014(8)
575 5.060 9(4) 13.804 0(9) 306.196(9) 5.056 8(3) 13.794 3(0) 305.483(0)
600 5.060 7(2) 13.808 8(5) 306.275(9) 5.057 3(2) 13.796 1(9) 305.584(0)
625 5.062 4(0) 13.797 5(6) 306.228(7) 5.058 3(9) 13.797 7(2) 305.747(3)
650 5.063 4(8) 13.811 8(9) 306.677(3) 5.0630(8) 13.800 9(4) 306.386(0)
675 5.064 4(8) 13.8151(3) 306.870(6) 5.060 8(7) 13.806 9(7) 306.252(3)
700 5.067 9(8) 13.800 7(4) 306.974(8) 5.062 5(8) 13.8115(3) 306.560(5)
725 5.0712(8) 13.8120(6) 307.626(9) 5.065 3(0) 13.8123(8) 306.908(9)
750 5.0712(9 13.819 4(1) 307.791(8) 5.066 3(9) 13.8123(2) 307.039(7)
775 5.069 9(3) 13.811 1(4) 307.442(6) 5.066 9(2) 13.8117(3) 307.090(8)
800 5.072 7¢0) 13.809 11 307.733(4) 5.068 1(6) 13.823 5(1) 307.503(2)
825 5.0737(3) 13.8139(7) 307.966(8) 5.068 4(7) 13.8217(2) 307.501C0)
850 5.0717(3) 13.821 8(2) 307.898(9) 5.064 6(3) 13.8147(5) 306.880(4)
875 5.0731(1) 13.824 3(4) 308.122(6) 5.0736(7) 13.8272(9) 308.256(4)
900 5.075 7¢0) 13.820 5(1) 308.351(9) 5.0736(9) 13.8330C1) 308.386(4)
925 5.0752(0) 13.826 9(4) 308.434(6) 5.067 4(0) 13.839 6(5) 307.769(9)
950 5.072 4(4) 13.839 1(2) 308.370(6) 5.076 1(6) 13.831 8(7) 308.661(3)
975 5.0777(4) 13.8502(9) 309.264(7) 5.0777¢4) 13.837 3(7) 308.976(3)
1000 5.078 7¢C0D 13.830 7(7) 308.945(7) 5.0792(4) 13.840 5(6) 309.230C1)
270D 5.032 400 13.744 1(9) 301.439(5) 5.0355(8) 13.742 7C7 301.789(4)
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Fig. 2 The relationship between lattice parameters of hematite and temperature
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Fig. 3 Variation rate of hematite latticeparameters with temperature
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