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Chemical and structural changes of bones by heating
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Abstract

Carbonate hydroxyapatite (CHa) in bone, which is a bone inorganic component, is beginning to be
used for 'C dating on cremated bones, because the bones suffering from heat at the temperature of more
than 600°C have high crystalline of apatite and are not easily contaminated by exogenous carbon. However,
it remains a possibility that a part of carbon in CHa could be exchanged by exogenous carbon derived from
fuel and/or atmosphere during heating. It is important, therefore, to reveal the origin of carbon in CHa for
reliable '*C dating using CHa. The purpose of this study is to estimate the presence or absence of the
possibility of capture of exogenous carbon into CHa during heating by investigating of changes of chemical
composition and crystal structure of bones during heating. We conducted a heating experiment using two
modern fresh boar bones. The F'*C values of bone CHa did not change by heating, even when heating under
atmosphere, while the 8"°C values changed a little: decreased slightly with increasing heating temperature
from 300°C to 750°C, and increased significantly at 900°C. The former decrease could be due to
decomposition of carbonate with lower 8'"°C during heating, while the latter increase could be due to carbon
isotopic fractionation and/or take-up of exogenous carbon. The results suggest the possibility of exchange of

CHa carbon with carbon in fuel and/or atmosphere during heating.
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300°C 0.17 1.02 155 -16.9 1.060+0.003 23673 1.095+0.004 23679
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900°C 0.03  0.12 -12.3 -15 - - 1.089+0.004 23648
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