
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



QUANTIFICATION OF GALLIUM, INDIUM AND 
THALLIUM IN METEORITES AND OTHER 
GEOLOGICAL MATERIALS BY GRAPHITE 

FURNACE ATOMIC ABSORPTION SPECTROMETRY 

A Thesis Presented in Partial Fulfilment of 

the Requirements for the Degree of Doctor of 

_ Philosophy at Massey University 

MASSEY UNIVERSITY 

NEW ZEALAND 

Xun Guo 

1993 



ABSTRACT 

Methods of so lvent extraction have been deve l oped for the 
determinat ion of ga l l ium , indium , and tha l l ium in meteorites and 
other geological mater i a l s . The extract ion of ga l l ium is bas ed on 

forming a chloro comp lex in  HC l s o lut ion and extraction into 
MIBK . I nd ium was extracted into the s ame so lvent a s  an iodo 
complex in  an HBr + KI med ium to wh ich KOH had been added . 

Tha l l ium was a l so extracted a s  an i odo complex from a H2S04 + K I  

medium with addition of K2HP04 as a s a lting out agent . Ser ious 

interference from iron ( I I I )  was  e l iminated by adding KI to reduce 
this element to its diva lent state that was not extractabl e  i nto 

the organi c  phase . 
Graphite furnace atomic absorption spectrometric techniques 

were emp loyed to determine thes e  three elements in the MIBK phase 
after extract ion from the aqueous phase . Very low l imits of 
detect ion ( l . o . d . ) were obta ined with these methods . It wa s 

poss ible to lower the l . o . d  for these elements e ither by 

increasing the aqueou s j organic phase rat io before extract ion , or 
by mult iple loading i n j ect ions . 

Us ing the deve loped methodo l ogy , ga l l ium , indium , and 

thall ium were quant i f ied in iron and chondr itic meteor ites as 
well as in Cretaceous/Tert iary boundary clays , and some volcanic 
emi ss ions . 

The data for thallium abundances in 4 9  iron meteorites were 
the f irst ever recorded for th i s  type of meteorite and a l lowed 

for taxonomic separation of the var i ous groups of irons . 

Indium abundances were only r ecorded in s ix chondrites 
because of the very low concentrat i ons in iron meteorites . 

My data for tha ll ium and other e l ements were used to 
class ify the previous ly non- stud i ed Manitouwabing i ron 
meteorite . 

All  three Group I I IA e l ements were determined in  
Cretaceou s / Tertiary boundary clays and it was shown that these 
and other chalcoph i l e  elements have an abundance greater than 

that which wou ld have been expected from e ither a vo lcanic or 

impact-derived source . Poss ible s ources of thi s  enr ichment are 
discus sed . 
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