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Introduction 
Research need addressed: The characterization and 
decontamination of concrete sufaces 

DOE has 23 million cubic meters of concrete ti contaminated build+ that 

requires charactairation and possible decontamination. The radionuclide 

contmination ti much of the concrete is present only on the surface or in the 

near-surface regions (typically less than one inch). Removal of the 

contaminated layer would greatly reduce the volume of waste requiring 

dismsal The mal of this work is to develm laser-based methods of 



Laser ablation / effluent collection schematic 



Laser Ablation System 
-1 6 kW pulsed Nd Y.4G laser sy beam d&very 
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Cement surface after laser ablation 

Scamming elec!mn micrograph showing melting ofthe ablated cement surface. 

Ablation tracks are -0.6 mm wide by 0.5 mm deep. Pulse rep&ion rate = 400 Hz 



Cement surface after laser ablation 





Effluent from laser ablation of cement: disaggregated material 

‘II% optical minograph shows intermediate-sire effluent 

pxticles, mostly disaggregated cement m&ix material 



Effluent from laser ablation of cement: aerosol particles 



Energy dispersive x-ray analysis of aerosol particles 

Aluminum content of small spheres increases as sphere 

diameter decreases, possibly indicating aerosol pa&i& 

nucleation by an aluminum,ich phase. Hydrated 

Poltland cement Al content is 2 2.5% 



Laser Desorption / Laser Ionization 
Mass Spectrometry 

One-photon ionization of 
Ionizationlaser desorbed neutral atoms 

beam (AIF) by ArF laser 



Laser Desorptm / Lasn Photommatmn Mass Spectrometer 



Laser Deso~@~on I Laser Photommzatmn Mass Spectmm of &doped 

Type 1 Portland Cement 



Cesium Speciation in Type 1 Portland Cement 



Ablation & analysis of Cs-treated high density concrete 

Sample of ahigh density concrete wall from the 

Experimental Boiling Water Reactor at Argonne 

National Laboratory treated with 0.4 M CsCl 



Conclusions 

- High power laser ablation of concrete produces several different types of 

efiluent includiq fractured pa&i&s, disagpgated material, and aerosol 

p&i&S 

- Aerosol p&i&s are nucleated by an aluminum-tich phase 

- Laser mass spectmm&ic analysis shows cesium associated with cement 

porewater 

. Ccsium mnss spcctromctric dctcction limit is I-10 ppm 

- Laser ablation of only 1 mm of surface from a sample of C&rated concrete 

results in a substantial reduction of Cs 


