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A new type of transmission XRD instrument has 
recently been designed and commercialised, based 
on cutting-edge XRD technology developed by NASA 
for the Mars Science Laboratory (MSL), and will 
feature in the payload when it launches in 2011 [1]. 
The US company inXitu Inc., a manufacturer of 
portable mini-XRD instruments for materials analysis, 
have adapted this technology for Earth-based 
applications by creating the BTX; a benchtop powder 
XRD/XRF system with a direct excitation CCD to 
collect XRD/XRF data simultaneously [2]. With no 
goniometers or moving parts, this robust, cost-
effective instrument provides reliable, relatively rapid, 
laboratory-grade results for sample sizes ~20mg and 
grain sizes up to 150µm. The BTX we used 
incorporated the patented vibrating sample chamber 
(a granular convector) which leads to enhanced 
particle statistics and  helps to reduce preferred 
crystal orientations through dynamic tumbling 
process. We evaluated the performance of the 
benchtop BTX by comparing the results it produced 
to those from a conventional laboratory XRD system. 
 
A sequence of fifteen samples were taken from a 
sediment core and simply prepared by drying and 
gently disaggregating. These were taken from 6.8 to 
14.7 metres below core top (mbct), from a temporally 
well-constrained core from the Western Sicily Strait, 
Central Mediterranean Sea.  The BTX was able to 
resolve the mineralogical variability in the sequence 
of hemi-pelagic sediments deposited throughout 
multiple marine isotope stages (MIS). The data 
compare favourably with those obtained using the 
conventional laboratory instrument.  On the basis of 
this preliminary systematic study we judge that the 
BTX appears well-suited to environmental 
applications. An advantage of the BTX is its ability to 
work with very small sample sizes which are 
frequently encountered in oceanographic studies.  
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