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Abstract.

The structures of Geg”, ScGen”  (n=5-6) clusters were investigated by a
combination of genetic algorithm (GA) with quantum chemical calculations (DFT, DLPNO-
CCSD(T)). The structural parameters, relative energy, and energetic properties of some most
stable structures were reported. These doped germanium clusters were applied to study CO
adsorption by calculations with PBE functional. Results indicated that CO molecule can be
adsorbed at many positions of these clusters. The positions around the Sc atom can adsorb
CO molecule better than others. The Sc-CO model of adsorption is more advantageous than
the Sc-OC model. The adsorbed structure, the adsorption energy, and the ELF graphs of CO
adsorption were also reported. Scandium doped germanium cluster can be used to produce

materials that can treat CO gas by adsorption method.
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Tom tat.

CAu trac cua cac cluster Ges””, ScGen”~ (n=5-6) duoc nghién ctru bing cac phuong
phap tra ciru theo giai thuat di truyén GA (genetic algorithm) két hop cac tinh toan luong tir
(phuong phap DFT va phuong phap DLPNO-CCSD(T)). Cac thdng sé ciu trdc, ning luong
tuong d6i, cac tinh chat ning lwong cua cac dong phan bén duoc béo céo. Céc cluster germani
pha tap scandi duoc ding dé nghién ctu kha niang hap phu phan tir CO bang cac tinh toan
theo phiém ham PBE. Két qua cho thdy phan tir CO cd kha ning bi hap phu trén bé mat
cluster pha tap theo nhiéu dang cau triic khac nhau. Cac vi tri xung quanh Sc c¢6 kha ning
tuong tac vai CO t6t hon cac vi tri khac. Kiéu hiap phu Sc — CO thuan loi hon kiéu hap phu
Sc — OC. Céc cau tric hap phy, nang luong hap phu, anh ELF cta qué trinh hap phy phan tir
CO trén cluster duoc béo cdo. Céc cluster germani pha tap scandi c6 thé duoc dung dé xay

dung nén céc vat lidu xu ly khi CO bang phuong phéap hap phu.
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