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The quality of results obtained by any method of the analysis depends on availability of reference materials 
for comparison. It is desirable to use the certified reference materials as reference samples. The electron 
probe X-ray microanalysis (EPMA) was applied for studying some powder rock reference materials. All 
the constituent minerals have been identified. Element distributions, grain size and forms of powder rock 
reference materials were examined. The certified reference materials contains grains size from dust-
like few microns and smaller. Small grains stick to larger ones. Most grains show irregular angular-like 
shape. Spherical grains are not bigger than 10 μm. Some metals were found as separate particles. The 
trace elements constituting accessory minerals, which are basically concentrated in the fine fraction, 
are inhomogeneous in small amounts of the certified reference materials. Data of these investigations 
are involved in certificate of the certified reference materials of sviatonossite SSv-1, subalkaline granite 
SG-4 and synnyrite SSn-1 (production of Vinogradov Institute of Geochemistry, Siberian Branch of the 
Russian Academy of Sciences, Russian Federation). These certified reference materials are used for the 
traditional methods of volume and bulk analyses (ICP-MS, XRF, chemical, optical spectral et al) in a wide 
range of environmental, geological, biological, geochemical, industrial and archaeological applications.
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Rock reference materials (RMs) represent the fine-
dispersed substance with the grain size often not over 
80 µm. Their preparation commonly proceeds through 
the stages of (1) primary crushing of rock material by 
a jaw crusher to reach 5 mm grain size; (2) further 
processing by a rolling crusher to achieve 1 mm 
grain size; (3) grinding in a ball mill and subsequent 
homogenizing of crushed material [1, 2]. The grain-
size composition of prepared rock reference material is 
dependent both on the procedure of RMs preparation 
and mineral composition of rock samples. Because 
mineral components have different hardness, the rate 
of grinding varies, even if the reference materials are 
processed identically. The dispersion of reference 
material is a critical factor in reaching the material 
homogeneity [3, 4]. An irregular distribution of minerals 
involving some trace elements can be the cause of 
inhomogeneous distribution of the elements in the 
reference material. 

Mineral and grain-size compositions of rock 
reference materials bear important information to be 
correctly used. In the process of RM certification the 
grain-size is basically determined by dry sieving or 
particle size analyzer [5, 6]. Mineral composition is 
traditionally evaluated from petrographic descriptions 
of thin sections of source rocks using optical 
microscope.

This work was targeted to identify the shape and 
grain size of powder material, as well as to examine 
the pattern of distribution of elements and individual 
minerals in the certified reference materials (CRMs) 

of svyatonossite, SSv-1, subalkaline granite, SG-4, 
and synnyrite, SSn-1 produced at the Institute of 
Geochemistry in Irkutsk (Russia). 

Materials and methods 
Equipment. The microprobe JXA8200 (JEOL 

Ltd, Japan) was used for executing the wavelength-
dispersive electron probe X-ray microanysis, producing 
X-ray maps, secondary and back scattered electron 
images, as well as conducting energy-dispersive 
observation of spectra. The device is equipped with 
five wavelength-dispersive spectrometers (WDS) with 
embedded crystals LDE1, LDE2, TAP, LDEBH, TAPH, 
PETJ, PETH, LiF and LiFH and energy-dispersive 
spectrometer (EDS) EX-84055MU (JEOL Ltd, Japan). 

Study substance. Certified reference materials of 
svyatonossite (SSv-1), subalkaline granite (SG-4) and 
synnyrite (SSn-1) were prepared from alumosilicate 
rocks. 

Mineral composition of the CRMs was determined 
from optical microscope petrographic description of 
thin sections of source rocks - the basis of reference 
material. The X-ray phase analysis was employed to 
additionally examine CRMs of SG-4 and SSn-1. The 
mineral compositions determined from thin section 
description and X-ray phase analysis was close 
enough. It was feasible to identify the accessory 
minerals only by petrographic examination of rock thin 
sections. The X-ray phase analysis was not capable 
to locate the accessories probably because of the 
insufficient detection limits of the technique. 


