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Objective
 Sensors capable of characterizing/monitoring the environment

o Proximal distances
o Battlefield or military training ranges

 Environmental awareness
 Environmental characterization
 Exposure

 Evaluate hand-held LIBS for characterization of metals (Sb, Cu, Pb, W, and 
Zn) in soil and compare with XRF and ICP-AES 
o Soils from military training ranges and other sites
o Standard reference materials 
o Certified reference materials

 Ascertain precision, accuracy, sensitivity, and 
reproducibility of hand-held LIBS technology
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Go (Green), Slow-Go (Yellow), 
No-Go (Red) suitability map for a 
given sensor modality in a given 
region of the world at relevant 
spatial resolutions
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What Does the Soldier Want
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Conventional Analytical Approach
 Analysis in fixed-based laboratory

• ICP/AES-MS, HPLC, LC/MS, GC/MS
• Metals, energetics, VOCs, SVOCs, pesticides, herbicides, dioxins, PCBs, perchlorate, cyanide, 

nutrients, etc.
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 In-field analysis with
hand-held XRF
• Metals



US Army Corps of Engineers  • Engineer Research and Development Center

UNCLASSIFIED // FOR OFFICIAL USE ONLY

UNCLASSIFIED // FOR OFFICIAL USE ONLY

Next Generation Technology: 
Laser Induced Breakdown Spectroscopy (LIBS)
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a) Laser ablation of material of interest
b) Development of plasma field
c) Collection of resulting spectra with optical spectrograph
d) Software based analysis of spectral data 
e) Results
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Methods - Sample Processing
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XRF and LIBS Measured Values vs Certified Values
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LIBS versus XRF
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Instrument versus Sample Variability
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Particle Size Issue
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LIBS Intensity as Function of Particle Size
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Conclusions
 Copper and zinc LIBS measurement in agreement with known 

value of analytical NIST standards
 Lead data, not shown, in poor agreement
 LIBS appears to underpredict copper and zinc concentrations as

compared to XRF and known quantity
 Poor agreement between XRF and LIBS measurements of same

sample for copper and zinc
 Variability as measured by percent Relative Standard Deviation

appears to be due to sample heterogeneity
 Another issue contributing to LIBS variability is particle size
 Particle size differences are analyte specific, and outcomes can

be diametrically opposed
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