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1. Raman spectroscopy

Raman spectroscopy (Bulk analysis
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A laser (U,) is used to excite the
molecules to virtual states. As a
result of the interaction with
molecules, incident photons are
scattered /nelastically
(only 1 out of 108 photons)

> Raman effect (Up)




Results:

Raman spectroscop

Raman scattering intensity
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Applicability of Raman spectroscopy to nuclear forensics

16000

| Laboratory synthesized Ammonium diuranate Canada Stanrock (lib scan 373)- medium quality SNR 69
14000 4 . . 400000 4 Point-and-shoot; high power (rotating pellet)
] > i E
12000 ‘@
: s
1 € 300000 1 |8 ©
10000 - o o 58
i g : : < 5 o
8000 - £ oo Bl 10&
] Q200000 ! ! AR
<O
6000 S 3 &ﬂ | 0
il a
- : |
4 04 o
4000 100000 o i
i [{e}ie}
— 1
2000 !
1 : : 3 i 1
0 iy - ; . . v i A . . 0= . . . . . v v .
2500 2000 1500 1000 500 2500 2000 1500 1000 500

Raman shifts (cm™) Raman shifts (cm™)

Raman bands relating to:
1. Uranium compound
2. Process related impurities
3. Electronic transitions (hon-Raman effects)

D.M.L. Ho, D. Manara, Zs Varga, A.Berlizov, Th. Fanghdnel and K. Mayer, Radiochimica Acta 12 (2013) 779-784.

Joint 5
Research
Centre



Results:

Raman spectroscop
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Comparison of 3 different dispersive Raman spectrometers
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Results:

Raman s
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Results:

Raman spectroscopy
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Unsupervised classifications of UOCs + other uranium compounds
using principal component analysis (PCA)

Scores Plot of Raman data for 95 samples
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2. Image analysis of UOC
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Results:

Morpholog

Sample name Area(um2) Diameter (um) Perimeter (um) Aspect
AusALL xUH 15.16+0.53 3.3840.08 11.88+0.32 1.44+0
AusQueU308 5.56+0 2.2510 7.4810 1.5+0
CanEID_ADU 7.1540 2.3240 7.8540 1.53+0
CanESI_ADU  13.82+0.06 3.1640.02 11.3540.08 1.51+0.03
CanKelU308 9.35+0.67 2.67+0.09 9.5440.4 1.58+0.02
CanRal_xUP 5.21+0 2.13+0 7.83+0 1.87+0
ChiHeY_UO2 158.4+84.86 7.22+1.86 25.75+6.92 1.51+0.06
ConBel_xUH 10.23+0.48 3.01+0.07 9.93+0.23 1.42+0.02
NiaRosU308 5.36+0.59 2.0810.07 6.63+0.26 1.49+0.02
NigSom_SDU  17.4426.55 3.01+2.13 9.44+6.26 1.47+0.01
RusTec_Mix 15.37+4.89 3.13+0.32 10.4+1.32 1.4240.02
SweRan_SDU  8.17+0.77 2.4940.12 8.2240.51 1.460.02
USAChH_Mix 11.91+1.22 2.7640.12 9.6910.55 1.51+0.02
USADak_Mix 12.98+2.03 3.1240.09 10.4810.42 1.4440.01
USAESI_ADU  7.3212.27 2.2940.18 7.3610.73 1.471¢0.01
USAMul_ADU 6.91+0.96 2.3140.1 7.6740.5 1.51+0.03
USAUNN_ADU 18.97+1.66 3.5440.15 12.0240.5 1.440.03
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Results:

Scores on PC 2 (13.55%)
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Scores Plot of morphology
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Results:

Image texture analysis
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Results:
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Scores Plot of 26 sample images at 1000x
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