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The rapid heating, defocused beam technique: a CO,-laser-based
method for highly precise and accurate determination of &'*O
values of quartz
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Abstract

We describe a laser fluorination technique specifically for quartz that allows both high-accuracy and high-precision
determination of oxygen isotope ratios, regardless of grain size. The rapid heating. defocused beam technigue (RHD) utilizes
a defocused 32 W CO, laser at full power which delivers 17 W (~ 20 W /mm?) to the sample to quickly react quartz. In
contrast, other recent laser tluorination studies use a tightly focused laser beam and slow heating (i.e. Sharp and Kirschner.
1995: Fouillac and Girard. 1996: Kirschner and Sharp, 1997). and find laser analysis of fine-grained quartz to be inaccurate.
Three quartz standards. NBS-28. QZ-BRA. and QZ-CWRU were analyzed using the RHD technique at the University of
Wisconsin to test for grain size effects. RHD analyses show no correlation between grain size and 8 ™0 values and are in
excellent agreement with 80 values obtained using conventional fluorination techniques. Additional analyses of the same
quartz standards performed at University of Wisconsin using slow heating and a focused beam yield & () values that are
both less precise and significantly (up to 0.8% ) lower than the accepted values. Attempts to use the RHD technique with a
20 W CO, laser which delivers 8 W (~ 10 W /mm-") to the sample at BRGM were unsuccessful. probably due to
insutficient power density of the defocused beam. We conclude that the RHD technique yields excellent accuracy and
precision. but that power densitics of > 15-20 W /mm-" may be necessary across a large part of the sample surface. We
recommend the use of lasers with at least 30 W of power. €9 1998 Elsevier Science B.V.
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1. Introduction precision method for the determination of oxygen
isotope ratios for many silicates and oxides (e.g..

Laser-heated fluorination techniques utilizing in- Sharp. 1992: Kohn et al, 1993; Mattey and
fra-red lasers (CO, and Nd-YAG) provide a high- Macpherson. 1993: Young and Rumble, 1993; Val-

ley et al., 1995). Prior to the advent of the laser-based

systems. fluorination techniques utilizing externally

, . heated nickel reaction vessels (Clayton and Mayeda.
spicuzza@ geology. wisc.edu ¢ . . i e R
" Now at Lawrence Livermore National Laboratory. Livermore. 1 )62) were used CXCIUSWCI)’ for the determination of
CA 94550, USA. 80O values of silicates and oxides, and therefore
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