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Effects of organic matter on thermal stability of nanometer-sized magnetite
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Abstract: Single domain (SD) magnetite particles are significant magnetic carriers in geologic samples.
its stability remains a major concern due to their fine-grain sizes. To probe the effects of organic matter
thermal stability of magnetite nanoparticles, we comparatively studied the thermo-magnetic properties, |
parameters and low-temperature magnetic behaviors of isolated magnetosome magnetites of Magnetospi
magneticum AMB-1 and whole cell samples. The isolated SD magnetosome magentites with few amount
matter showed extremely good thermal stability, while the SD magnetites in whole cells changed strikingl
thermal treatment. The latter began to convert by ~270°C,and were almost entirely reduced to paramac
substance by 400°C. The coercivity (B.), remanent coercivity (B) and the ratio of saturation remanenc
saturation magnetization (M, ,/M,) decreased, while the ratio of remanence coercivity to coercivity (B;/!
increased when heating up to 400°C, owing to the reduction and decomposition of organic matter in whao
Our results indicated that SD magnetite in geologic samples carrying substantial organic matter can be h
preserved if the samples were once heated to 300°C~400C.
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