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Aims of the project:
- Study and characterization of boron enriched structural materials
to be used as shielding components at ESS
- Investigation on materials of interest

- Determination of their availability

- Preparation of test samples of mortar, concrete, geopolymeric
mixtures

- Mechanical characterization
- Neutron transmission characterization

- Neutron scattering characterization
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Details on materials

* |dentified boron rich mineral for neutron shielding: colemanite
* available suppliers
* scalable economy
* reasonably low cost material
* Good boron concentration

* Determination of colemanite grain size to minimize mechanical detrimental effects
* Addition of Ba rich mineral as gamma shielding (no negative mechanical effects)
* Preparation of boron enriched mortar and of boron and barium enriched concrete

* Testing and preparation of non Portland binders: Geopolymers

* Mechanical testing of the whole set of samples
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Neutron (and gamma) shielding measurements

Time of flight transmission measurements

Concrete results: transmittance and thickness reduction factor respect to Portland
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Neutron (and gamma) shielding measurements

Time of flight transmission measurements

Geopolymers results: transmittance and thickness reduction factor respect to standard mortar

T AN | e

GB35
GB36
GB36b

———GB3D

~ GB3E

—— GB57
GB58

S ~ GB59

" i P ‘.\[ . | ———ppe
~ GBS
GB7

e N e

e A e
e A e

L} T l I. I T l T ¥ ' T I
15 20 2.5 3.0 35 4.0 4.5

neutron wavelength (A)

thickness reduction factor vs TQ

reduction factor GB3D
—— reduction factor GB3E
reduction factor GB5
reduction factor GB6
reduction factor GB7
reduction factor GB34
reduction factor GB35
reduction factor GB36
—— reduction factor GB36b
reduction factor GB57
—— reduction factor GB58
reduction factor GB59

L} I L} l L] I L} L} L} L}
15 2.0 25 3.0 3.5 4.0 45 5.0
neutron wavelength (A)



F. Grazzi @ﬁ

Neutron (and gamma) shielding measurements

High energy neutrons and gammas transmission measurements

Concrete and geopolymers results: 1/e attenuation length (mm), filter 1 (n+:), filters 1+4 (n)

: I ' ] 100 | | I I I I I I I _I_ [ [ I
il i Concrete attenuation length 7 95 | Geopolymers attenuation length ]
~ 66} i i
= I 9 | N i
€ el | E s j ]
= I ] E &g N 4
D> 62 . = [ u
c s 80| | 1] B
@ i ’ & - g
— 60} é {d B gl ® é u )
Q - =
T 58 G - S 10 (@ ¢ . o i
S _ g O @ - %
© 56 - - S 65 + ® _
ﬁ - = I ® i
54 H , = < 60 - : @ N
| ®  Filter 1 é | [| ®m Filter 1 Py °
52 H ® Filters 1+4 . 55 || ® Filters 1+4 ° |
- I l L . 50 | | | | | | | | | | | | |
= 3 ' o ¥ 8 & 5 2 I 8 8 8 b B B
(0] f E_ﬂ 8 8 (0] 0] G m m m m g oM m a1]
0] Q [0} ] £ £ £ 5
C -— e O
5 . : : £ £ # 8§ : £ EEEECE
O o Ko} ©° o Q o o o} [} [} = [} [] [}
S o 0 0 [} o S o o o) a ot %
8 8 o] (=] Q ] Q o] o] o] @] Q. o (o] ]
o) @ (=] (@] (o] @ 0] Q Q Q 0] (0] 0]
[o)] o (®)] (@] (@] o % o o) o



I<C

ting

Structural Tes

F. Grazzi



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7

