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Importance of Targets

Ideal targets are
1. Highly uniform 2. Stable under irradiation 3. Cost efficient
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Novel Method for Target Making
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Uniform and Reproducible
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X-ray fluorescence spectra showing presence of U and other elements in the Al alloy backing
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Controlled Thickness
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Robust Under lon Irradiation
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Chemical and Structural Changes
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Target Purity and Consistency
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Homogeneous on Variety of Backings
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Summary

Novel actinide target making method:

Spin coating assisted solution combustion synthesis

Characteristics of the method:

1.

2
3.
4

Simple set-up

Any solid backing can be used

Precise control over target thickness (30-1000 pg/cm?)
Targets are- a. uniform (<5% thickness deviation) b.
reproducible and c. does not degrade under 1on and
neutron irradiation

No contamination found 12
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Preparation method: Solution Combustion Synthesis

Oxidizers

Metal nitrate Me"(NO,),,
where Me = Fe, Ni, Zn, Al,

Cu, Sr, La, Bi, Zr, Li, Co,
Ce, etc.
n - metal valence

Acetylacetone CH;0,|

Fuel

U

Citric Acid, C.H.O,

Glycine, C,H:NO,

Glucose, C;,H,,0,,
Hexamethylenetetramine, C;H,,N,

Solvents
Water

Ethanol
Methanol

2-methoxy
ethanol




Thermodynamic modeling of SCS for uranium oxides
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Calculated adiabatic temperature (T,,) and composition of equilibrium solid
products for the UO,(NO,), + pC,H;NO, + nH,0O system
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SCS in the UO,(NO;), + ¢C,H;NO, bulk system
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The phase composition of bulk products
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Homogenous surface

A typical depleted UO, target on Al backing
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Macroscopic Uniformity
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Thickness and Quality Investigation
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Protective platinum layer deposition
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Scanning Electron Microscopy
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Controlled Uranium Quanity

1.5x10"® 5x10™
X 238 B 235y (o
7 coats N 1.2x10"%. N 4x10%-
£ )
L 17] ¢ cE>3X1o15 .
. = € 15|
01 FAG £ 6xt0") . §oxto .
5 coats 210" 110151
? 123 456 7 8 12 3 456 7 8
M Number of layers Number of layers
] 1]
13 13
33 coats 1x10 234 D Sl 236 E
: 8x10"2- 4x10"- .
E [y} L} Oé
: T ﬁ f l E:sxm*? ©3x10"-
3 ) E
31 coat iV 5 4x10"% : §2x10%
é < <
2%y 2x10 1x10"
235 238 CE e ‘ SR
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
= . L lI|'- i} 2 Number of |ayers Number of Iayers
3500 4000 4500 5000
ORTEC alpha spectrometer E
nergy

with Silicon detector
Photo Credits: Stefania Dede 21



1-10" ion/cm?2

images

7.5 - 10"%ion/cm?

TEM

5-10"% jon/cm?

1 -107% jon/cm?

igh resolut

/cm?2

H

0

9984Ng 0B LB




EDS elemental mapping
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Stoichiometry of UO,,, Thin Films: X-ray Photoelectron Spectroscopy
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Table 1 Oxygen coefficient (ko) and surface ionic composition of UOz+ films

Irradiation I ko=2+x L2 I3 v, %
fluence, ion/cm? | OASHENENN SRS, Uik
0 0.0324 2.039 0.037 0.028 73 23 4 Inorg. Chem. 2016, 35 (16), 80598070
1-10'6 0.0317 2.045 0.037 0.027 70 25 5 y
1107 0.0345 2.021 0.038 0.032 82 16 2




Carbon targets after floating
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