
Accepted Manuscript

Real-time qualitative study of forsterite crystal – Melt lithium
distribution by laser-induced breakdown spectroscopy

V.F. Lebedev, P.S. Makarchuk, D.N. Stepanov

PII: S0584-8547(17)30104-0
DOI: doi: 10.1016/j.sab.2017.09.008
Reference: SAB 5301

To appear in: Spectrochimica Acta Part B: Atomic Spectroscopy

Received date: 27 February 2017
Revised date: 25 August 2017
Accepted date: 11 September 2017

Please cite this article as: V.F. Lebedev, P.S. Makarchuk, D.N. Stepanov , Real-time
qualitative study of forsterite crystal – Melt lithium distribution by laser-induced
breakdown spectroscopy, Spectrochimica Acta Part B: Atomic Spectroscopy (2017), doi:
10.1016/j.sab.2017.09.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.sab.2017.09.008
http://dx.doi.org/10.1016/j.sab.2017.09.008


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 

 

 

Real-time qualitative study of forsterite crystal – melt lithium distribution  

by laser-induced breakdown spectroscopy 

 

V.F. Lebedev, P.S. Makarchuk, D.N. Stepanov  

 

Department of Optical Information Technologies and Materials, ITMO University,  

Saint-Petersburg, Russia 

 

Abstract 

 

A factor of lithium distribution between single-crystal forsterite (Cr,Li:Mg2SiO4) and its melt 

are studied by laser-induced breakdown spectroscopy. Lithium content in the crystalline phase 

is found to achieve a saturation at relatively low Li concentration in the melt (about 

0.02 %wt.). An algorithm and software are developed for real-time analysis of the studied 

spectra of lithium trace amounts at wide variation of the plasma radiation intensity. The 

analyzed plasma spectra processing method is based on the calculation of lithium emission 

part in the total emission of the target plasma for each recorded spectrum followed by the 

error estimation for the series of measurements in the normal distribution approximation.  
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