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TOM TAT

Trong nhing niam gan day, cluster kim loai chuyén tiép ngay cang khang dinh dugc vi thé ciia minh
trong linh vyc khoa hoc va ky thuat Trong cac cluster ctia kim loai chuyén tiép, cluster nho ciia nickel
rat duoc quan tim nghién ciru ca vé 1i thuyét va thuc nghiém. Graphitic carbon nitride (g- C3N ,) ngay
cang tré nén quan trong do nhing dy doan li thuyet vé cac dic tinh va Gmg dung ddy hira hen cua ching.
Bai bao nay nghién ctru cu trac hinh hoc bén virng nhit cua cac cluster Ni_(n = 2-5) va kha nang hap
phu cua cac cluster nay trén g-C;N, bang phuong phap phiém ham mat 46 lién két chat GFN2-xTB. Két
quéa di xac dinh duoc cau triic h1nh hoc 6n d1nh cua cac cluster Ni_ (n = 2-5) rng v6i mot sO trang thai
spin xac dinh (singlet d6i véi cluster Ni,, Ni,, Ni, va quintet d6i véi cluster Ni 5)- Su hap phu cta cac
cluster nickel nho trén g-C,N deu co ban chat la hap phu héa hoc. Cac hé cluster Ni/g-C\N, dugc du
doan 1a chét hap phu t6t do1 VO’l cac chit 6 nhi®m hiru co bén (persistent organic pollutants POPs) gop

phan giai quyét van dé 6 nhiém méi trudng gay ra boi POPs.
Tir khoa: cluster nickel, g-C N, hd'p phu, GFN2-xTB.

1. MO PAU

Trong 15 ndm gan ddy di c6 nhiu cong bd cho
thdy tap hop cac nguyén tir theo dang hinh hoc &
mot trang thai electron xac dinh c6 nhiing tinh chét
hoa hoc twong dong véi cac nguyén tir trong Bang
tuan hoan, va chung dugc goi 1a siéu nguyén tir
“superatoms” hay cluster (mét tap hop co tor mot
vai dén hang ngan nguyén tir & kich thude nm hodc
nhé hon véi tinh chat vat 1i va hoa hoc khac biét)
(Veldeman, 2007). Thach thirc 16n duoc dat ra la
lam thé nao xdy dung cic quy tic cé tinh dinh
hudng dé thiét ké nhiing cluster bén véi thudc tinh
vat li, hoa hoc xac dinh trudc, va st dung dé tao
nén céac vat li€u c6 tinh nang dac biét, rng dung
rong rai trong doi sdng, giai quyét cac van dé nhu
6 nhiém moi truong, cai tao moi truong, ...

Trong céc cluster thi cluster kim loai chuyén
tiép Cu, Ni, Au, Ag ... duoc tap trung nghién ctru
boi cac kim loai nay 1a phd bién va c6 phan 16p
d chua bao hoa. Nhiing electron ¢ orbital d chua
bao hoa dong vai trd quan trong trong qua trinh
hinh thanh lién két hoa hoc va vi thé né dugc du
doan sé tao ra nhitng dac tinh khac biét ddi véi
cac cluster. Trong cac cluster kim loai chuyén
tiép, cluster Ni rit dugc quan tAm nghién ciru ca
vé 1i thuyét va thuc nghiém (Goel and Masunov,
2012; Michelini et al., 1999; Parks et al., 1991;
Parks et al., 1994).

Graphitic carbon nitride (g-C,N,) dang tr¢ nén
ngay cang quan trong do nhiing du doan 1i thuyét
vé tinh chat khac thudng ciia chung va cac tng

dung diy hira hen khac nhau, tir xic tic quang,
chat xtic tac di thé, dén cac chit nén, chat hap phu.
g-C.,N, co nang luong vung cdm nho, khoang 2,7
eV (Wen et al., 2017). Tuy nhién & dang nguyén
chat, g-C ;N, co nhugc diém 1a dé tai to hop
electron va lo tréng quang sinh, din dén higu suat
xuc tac kém (Lan et al., 2014). Do d6, da c6 nhiéu
nghién ctru bién tinh bé mit g-C ,N, bang kim loai,
cluster kim loai ... dé cai thién nhuoc diém nay.

Trén thé gidi da co mot sé nghién ctru dit cluster
Ni pha tap 1én mot s6 chat hap phu nhu Graphene,
Graphitic carbon nitride (g-C,N,) (Cheng et al.,
2020; Fang et al., 2018; Gao et al., 2019) nham
muc dich hap phu khi CO, NO, tang hiéu qua xtic
tac quang cua g-C3N , trong phan tng khu CO, .
V6i mong muodn tao ra mot hé cluster Ni/g- C N
c6 thé 1a mot chat hap phuy tot dbi vai cac chat 0
nhiém hitu co bén (persistent organic pollutants:
POPs), gop phan giai quyét van dé 6 nhiém méi
truong gay ra boi POPs. Bai bao nay nghién ctu
li thuyét cac céu trac, do bén va kha nang hap phu
trén Graphitic carbon nitride (g-C,N,) cua cac
cluster Ni_ (n=2-5).
2. NOI DUNG VA PHUONG PHAP NGHIEN
cUU
2.1. M6 hinh nghién ciru

- Cluster Ni_(n = 2-5) ¢6 ciu trac hinh hoc
duogc trinh bay trong hinh 1. Trong d6 cluster Ni,
co 4 dong phan: Ni(s) co6 ciu truc vudng phang,
Ni,(tl) cdu tric tir d1en Ni,(t2) chu trac tir dién bi
bop meo, Ni (r) co cAu trac hinh thoi.
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