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Synthesis and performance analysis of Gd-containing PI composites for
neutron shielding
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Abstract : Modified gadolinium oxide ( Gd,0;) is prepared through modifying the surface of gadolinium oxide
(Gd,0,) by silane coupling agent.Gd-MOF (Gd,(1,2,4,5-BTEC) ;) is synthesized via hydrothermal method.Gd,0,/
PI,M-Gd,0,/PI and Gd-MOF/PI composite shielding materials are prepared by coupling polyimide (PI) with Gd,0,,
M-Gd, 0, ,and Gd-MOF, respectively. These materials are characterized by means of SEM, EDS, FI-IR and TGA.It is
verified by the results that M-Gd, 0, and Gd-MOF are successfully synthesized.At a gadolinium mass fraction of 4% ,the
T, of these three materials are all above 500°C.With the further increase of the gadolinium mass fraction, the thermal
stability of these three materials decreases to different degrees.The tensile test shows that at a gadolinium mass fraction of
4% ,the breaking strength of all three composite shielding materials are higher than pure Pl.The shielding properties of
these composite shielding materials for thermal neutron are investigated through field experimental measurements and
SuperMC simulation. Meanwhile , Gd-MOF with a Gd mass fraction of 4% exhibits high shielding performance and high
heat resistance.
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