H8E HHH KA TR AR Vol. 38 No.5
20244F 10 A Journal of Rocket Force University of Engineering Oct. 2024

B BHI R ) 2 i SR A HLBIESE

ek, EMFE? OePRLY I, KKK FTEE,
&, Rizsg™
(L. KB ETRERE, BEvh P4 710025;
2. W E TR BEAIEST B ARMIFST AT, PUI] YT9M 621908)

B E AHEAATEENSEARLTAREZLCob 4T EAKEmE THRWER, XA —KLE
Bhk, RO ERE ZrCo (110) REHRIMER, 24T O & A EXN ZrCo k&
WENER. SR EKH: O, ZrCo(110) X EH X BRI, FHEEF & HE K@
EHALEE, BRESACEH 2 THRAREREE. REEABEEH L, 0% ZrCo (110D
KEWRMEZZHERFHIRMAT &I, BRTOMALENERMBEE, &
FEARFHLZERMEM TR IR #, 4RETEANLETSEINAETWEL; ¥
ERENAREABEZERSE, TAWRRERAZHRE, RALFEZrCokBR AN MK

BT E MK,
XEH: BT 50 T70HE,;, HFM0E; 5§ —HEHE;, 4; Cosst kH
FESES: TI410 XHEFRZRG: A XERE: 2097-2741(2024)05-025-11

Poisoning Mechanism of Oxygen on Surface of Zirconium Cobalt

Tritium Storage Material
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ABSTRACT: To solve the issue that the hydrogen storage performance of Zirconium cobalt alloy
(ZrCo) i1s sharply degraded with the presence of oxygen—containing impurity gases in H,, the ad-
sorption of O, on the stable ZrCo (110) surface was studied by density function theory. Simulta—
neouly, the poisoning effect of oxygen on ZrCo surface was analyzed. Results showed that oxy—
gen caused dissociation and adsorption on the surface ZrCo (110D spontaneously. When the oxy-
gen atom occupies the active sites on the surface, it weaken the adsorption stability of neighbor-
ing H> molecules and increase the dissociation potential barrier. The preadsorbed oxygen signifi—
cantly influences the adsorption and diffusion behaviors of adsorbed hydrogen atoms, which reduc—
es the adsorption probability of neighboring. Consequently, hydrogen atoms diffuse far away from

adsorbed oxygen and the permeation energy barrier of hydrogen from the surface to the subsurface
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increases. On the other hand, the ZrCo surface with higher oxygen coverage leads to weaker ad-

sorption of hydrogen, which results in a severe reduction of the hydrogen adsorption performance.

KEYWORDS: atomic and molecular physics; poisoning mechanism; First Principle; oxygen;
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Fig.2 Adsorption configurations of O atoms on different

sites of ZrCo (110) surface

F1 OFFEZrCo(110) REF R BB M AES LS
HEH

Tab.1 Adsorption energies and structure parameters of

O atoms on different sites of ZrCo (110) surface

i Ea/eV  do—/nm  do/nm dope/nm
T1 —0.181 0.172 0.310 0.142
T2 —0.296 0.382 0.179 0.222
B1 —0.413 0.196 0.223 0.014
B2 —0.454 0.304 0.198 0.141
B3 — - - -

H1 —0.492 0.195 0.205 0.102
H2 - - - -
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different H1 sites and the permeation from surface to

subsurface
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