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Rockmagnetism of hydrothermally heated loess samples; long-term magnetic
changes during storage of samples dried after experiment
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(1Kobe University, (?Osaka Metropolitan University, Graduate School of Science

Hydrothermal (HT) experiments using loess samples from the Chinese Loess Plateau and Paks, Hungary were conducted
to clarify the mechanism of formation of pedogenic magnetic minerals. We have already shown that post-experiment changes
in remanent magnetizations were observed during storage of hydrothermally heated samples that were cooled and dried after
HT experiments. Here, we report that magnetic susceptibility also changes during storage of the samples. The samples were
heated at 200 degrees C for 1 to 17 hours, followed by cooling down to the room temperature. Samples subjected to HT
experiments were dried until the original dryness (natural dry sample), some of which were dried heavily at two levels; super
dry 1 (SD1), relatively high dryness, and SD2, very high dryness. Both natural and super dry samples have no pore water,
but have inter layer water of phyllosilicates of clay minerals. Most of samples after HT experiments were stored at room
temperature, ca. 20 degrees C. Some were stored at 4 degrees C.

Magnetic susceptibility of natural dry samples stored at room temperature increased monotonically for the first 1 month,
followed by gradual decrease with small fluctuations. Magnetic susceptibility of natural dry samples stored at 4 degrees C
represent similar patterns, but the peaks were delayed by a few months, having subsequent smooth cooling curves. Magnetic
susceptibility of super dry samples, all stored at room temperature, first increased for a couple of months, followed by
keeping almost constant values or a slight monotonic decrease curve. In consideration of the magnetic hysteresis and IRM
acquisition experiment data, the results of magnetic susceptibility changes indicate that superparamagnetic magnetite and
hematite particles have been formed even after the HT experiment under room temperature and dry conditions. The newly
formed fine magnetic particles contribute to growing in size by condensation, causing decreases in the number of fine
particles. Lower temperature storages suppress these processes. The post-experiment formation of fine magnetic particles
and condensation of them would occur in interlayer water of phyllosilicates.
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