Jay Clausen, Zoe Courville (USACE ERDC/CRREL)
Jay.L.Clausen@us.army.mil 603-646-4597

lce-Core Analysis In a Polar Environment using
Laser-Induced Breakdown Spectroscopy (LIBS)

lce-Core Sample

ABTRACT METHODS

Principal Component Analysis for Paleo-Climate Proxy)

. Ice-cores split into fourths Particulate on Filter Paper Analyzed

Laser induced breakdown spectroscopy (LIBS) was Indicators in Greenland Ice-Core Samples

being evaluated for its suitability as a detector of paleo- « Conventional melting and laser ablation ICP-MS :‘-’_
climate proxy (atmospheric circulation) indicators while analysis
Operatlng |n a pOIar enVIrOnment The fOCUS |S on deteCt|On ° Meltlng and Subllmatlng fo”owed by fllterlng (02 F’rincipleComponentsVisg.sfl'i?.ation

of paleo-climate proxy indicators such as Ca, K, Mg, and Na
to eliminate the logistical need of shipping ice-core

micron nylon filter paper) and LIBS analysis of

samples out of the field. A secondary objective is to particles and filter paper | Crater from Ice-Core LIBS Analysis I A S ———
determine if a higher degree of spatial precision is possible * Direct LIBS ice-core analysis of ice and particulates - | S e e sept2006
with LIBS such that the age interval can be narrowed (<0.5 « Applied Spectra RT-250 LIBS instrument used initially, | — ................. ’-_.”""wé : ©.. | ®Feb.2006
years corresponding to ~7 cm interval) to see abrupt includes a 266 nm laser. Insufficient power so switched to I I S I S ,ﬁ‘m* e o | , | A Feb. 2005
climate change events. LIBS analysis was performed on an 1064 nm research laser. I ol ﬂ'-% ----- o i, e v ng- iggg
ice-core from Greenland, which was previously analyzed by . Later work conducted on commercial ASI RT-100C system 2°°°-- _____ - """ . "'v"z‘ .............. sl . . © Mar. 1985
nductively Coupled Plasma-Mass Spectrometry (ICP-MS). with 50 MJ laser at 1064 nm w0 TR 2R || W DI Control
CP-MS analysis establishing elemental concentrations of G| e T . 5 T o F T

15

 Five locations per ice core sample were interrogated with
25-500 shots per location, which resulted in a depth
profile of the ice core

parts-per-trillion. Preliminary results using a commercial
_IBS system built by Applied Spectra Inc. (ASI) indicate
detection of peaks of C, N, and O consistent with the
presence of organic material as well as major ions (Ca, K, o
Mg, and Na) and metals (Al, Cu, Fe, Mn, Ti). Analysis was
performed on the ice-core itself using a thermoelectric
Peltier Cooler kit to maintain ice integrity. In addition, split
samples of the ice-core were melted and sublimated and
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To prevent melting during analysis. ASI developed a
Peltier cooler platform chamber allowing ice stabilization
during analysis
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Examples of Ice Surface Scanning

In this example, the ice sample #33-21 was probed by LIBS at two locations using 500 laser shots
at each of them (overall 1000 laser shots). Three spectral lines (H, Na, C) were monitored.
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