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TOM TAT : Fullerene Cy cd khd niing trd thanh siéu dén khi cho xen vao cdu triic ciia né
nhitng nguyén t& nhu Yb, CI, Br,..Trong bai bdo nay chiing t6i khdo sdt sy “xen” nay, tic la
tao thanh phitc thé bang hai phuong phdp bay hoi va nung. So sdnh phéd tdn xa Raman cia
Cyo tinh khiét va ciia sén phdm diéu ché cé thé xdc dinh dugc khd ndng tao phitc thé

1. GIGI THIEU

Trong nhitng ndm gin day, ngudi ta dd
tim ra mot cdu tric hitu han ctia Carbon
(ngoai cdu trdc vO han nhu graphite, kim
cuong...) dé 1a fullerene, Cgo. Phdn tif Cep €6
ciu tric dang qua béng (hinh 1), do d6 ngudi
ta con goi ndé véi mot tén khdc la
footballene. Cgo dugc diéu ché bing phuong
phdp hd quang dién véi dién cuc than trong
mdi trudng c6 4dp sudt vai trim torr khi
helium [4].

Hinh 1 M6 hinh c4u tric phin tif cda Ceo

Phin tif Cey c6 tinh d6i xing cao, thudc nhém d6i xing In. Tinh todn bing 1y
thuy€&t nhém [7] cho mot fullerene c6 14p cho ta 46 dao dong thudng :

['=2A, + 3Ty + 4T3g + 6Gg + 8Hg + Ay + 4Ty + 5T3y + 6Gy + THa,

trong d6 c¢6 10 dao dong 1a Raman hoat (2A,, 8H,) va 4 1a dao dong hong ngoai
hoat (4Ty;) [2]. Nhu vay s dao dong xuit hién trong phd Raman ciia Cgp phai 1a 10 mii,
tudng Wng véi s6 dao ddng dudc xdc dinh bing Iy thuy&t nhém nhv da & trén.

Fullerene sé& trd nén siéu dan khi cho xen vao (intercalate) cau tric cia né nhitng
nguyén t6 nhu Yb, Cl, Br, L..[1]. Trong bai bdo nay chiing tdi s& khio sdt bing vi-quang
ph(’)? Raman st xen ctiia Hglp vao cAu triic cia fullerene, Cepo.

2. THUC NGHIEM

Phitc thé (Cgo, Hgla) c6 thé dugc diéu ché bang 2 phuong phép :

2.1 Phuong phép bay hdi. Cho Cg va Hglp ciing hoa tan trong dung mbi CS,. Sau
dé cho bay hdi hé&t dung méi (10 gid), ching t6i thu dudc nhitng hat tinh thé nhd Cg da
¢6 sy xen (intercalation) cia phén ti Hglp vao c&u tric cla nd.
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2.2 Phuong phdp nung. Can mét lugng miu thich hgp Cgp va HgIz sau d6 dit Cg
vao mdt dau va Hgl, vao mdt dau con lai clia dng silica vdi dudng kinh 5 mm, chiéu dai
50 mm. Ong dude rit chan khdng t6i khoang 10 mmHg va han kin lai bing dén gas.
Trong qud trinh hiit chan khong va han 6ng cin dit ddu & ong silica ¢6 chita Hgl, vao binh
Dewar c6 chita Nitd 16ng d€ han ché su bd hoi cia Hgl,. Ong dudc nung trong 10 & nhiét
d6 205 °C (nhd hon nhiét d6 néng chdy cia Hgl,, 259°C) trong thdi gian 48 gid. Miu Cg
1ay ra sau thoi gian nay di c6 su xen vao clia Hgl, nhu trong phuong phép trén.

Ph6 Raman dugc ghi bang vi-quang ph& k&€ Raman Dilor LABRAM vdi dd phén
gidi khong gian 1pm? dugc néi k&t véi mdt detector da kénh 1024 photodiode va mot
laser ion argon Spectrta-Physics 165 thu6c Phong thi nghiém Ho4 -Ly phan td, Pai hoc
Bordeaux I, Phép.

D€ tranh cho méu khdi bi phé hiy, ching t6i ghi phd Raman cla cdc miu & cdng
sudt laser rdt thdp (9 pW), thdi gian do vita phdi (90 s), tich tu 16n (90 14n).

3. KET QUA VA THAO LUAN

3.1 Phé cia fullerene, Cg. Cdc miii cd ban ciia C¢p nim trong ving tir 250-1600
cm’ (Hinh 2a). G vung nay c¢6 mili manh nhit 1a 1464 cm™ do dao dong co gidn
(stretchmg, ¢) clia ndi CC (n6i 1.8). Goi 1a nSi 1.8 bdi vi dién ti phan bd tren toan qud
ciu, khong tip trung & néi ddi do sy c6 mat clia mat ngi gidc. Mili 267 cm™ ¢6 thé dung
lam miii ddc trung cho Ce.

Ving tif 2600-3250 cm™ (Hinh 2b, véi cudng d6 di dugc nhan 1én 300 14n) 12 viing
phd clia cdc miii hoa tin va cdc mii phdi cong cda cic dao dong cd ban ké ci nhitng dao
dong khong xudt hién trong viing cd ban. Viing nay dudc goi la ving luGng phonon (bi-
phonon).

Dé dang nhdn thdy ring, trong viing cd ban xuit hién hon 10 mii phd nhv dy dodn
cla 1y thuy€t nhém. Bén canh nhitng miii cd ban, ta thiy xudt hién mot s& mii nhd.
Nguyén nhin c6 thé 12 do sy ddi xing cdu khdng hoan toan cia Ceo hay c6 thé 1a do hoa
tin hay ph6i cong clia cdc dao dong tin s& thap.

Trong ph(’)" Raman ctia Cgy khdng c6 mili ndo tuong tng véi Cyo , 1568, 1226, 1180,
260 cm™' [3], do d6 6 thé khing dinh riing Cep dang khdo s4t 12 tinh khi€t, khong 1&n Cro.
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Hinh 2 Ph8 Raman ctia phin ti¥ Ceo

3.2 Tdc dung tudng hd giita Cg va Hgl,. G dang tu do, phén tt Hgl, gdm 3 nguyén
ti thing hang thudc nhém ddi xdng D.y,. Theo tinh todn [5] phéan t& nay cé ba dao déng
cd bdn, trong d6 mdt dao déng suy bi€n bic hai. Theo nguyén tic chi ¢é v; (A;) xuét hién
trong phd Raman. Nhung thuc t&, khi & thé rin hay thé 13ng, ca 3 tin s8 v, v, v3 déu
xudt hi¢n trong phd Raman bdi vi & hai th€ nay, mdi phan tit n¥m canh ké cdc phan ti
khdc do d6 c6 xdy ra tic dong dipole-dipole gdy nén sy thay di tinh d6i xing. A.
Loewenschuss [6] d& ghi phd Raman ctia Hgl, trong matrix khi trg, trong khi d6 ching t6i
“ ghi & thé rdn. Hinh 3 1a phd Raman ciia Hgl, & thé rén. Cac ket quéd dugc liét ké trong
bang 1.
Bang 1. Cédc s0 séng ciia Hgl,

Vi V2 V3 Ref.
158 63 237 [6]
165 - 1) k€&t qua do

Hinh 3 Ph6 Raman ctia Hgl,
Mii vz ndm § ving tin s§ thap, khong thé ghi dugdc bing thi€t bi Raman nay. Mii
105.5cm™ 1a do plasma cla khi Argon trong laser kich thich.
Phé Raman clia miu dugc diéu ché biing hai phuong phép trén (hinh 4) ¢4 nhiéu
thay déi so vdi phd cia Ceo tinh khlc‘:'t (hinh 3), ddc biét § ving dao dong co gidn
(stretching). G dé, ngoai mili 1467 cm’, con thdy xud't hién thém miii 1458 cm’! . Cudng

do widng ddi gilta 2 mili nay khdc nhau tiy theo hat miu dugc do (sau khi dudc didu
ch&). Trén cd s& nhiing dif kién nay, chiing t6i c6 thé suy dodn nhu sau :
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—Suy thay d8i phd noi trén c6 thé 1a bidu hién cla phén wng tudng hd gifta Ceo va
Hglg.

—Sy thay ddi cudng do tudng ddi gifta hai vach nay tdy theo hat miu dugc do ching
td méu diéu ché& khong ddng nhat.

—Tén s6 clia dao dong CC gidm xudng, tir d6 c6 thé suy ra ring mot phan dién ti¥ da
chuyén tit lién k€t CC qua phén ti Hgl,. Ciing vi 1§ do d6 va do sy tudng quan giita tn

s6 dao dong co gidn va d6 dai lién k&t CC, chiing tdi cho ring sy tudng tdc gitta Ceo va
Hgl, dd lam cho d6 dai lién két CC ting 1én mdt it.

—Khi khao sdt viing tan s8 thip (Hinh 4), chiing t6i thdy c6 m(jt vai thay ddi nho, dac
biét bén canh miii 267 cm’ ! ¢6 xud't hién mot miii c6 cudng dd y&u § s6 song 251 cm’
Piéu nay c6 thé lién quan dé€n tudng tac gifta hai phén t. Tuy nhién @€ khing dinh dleu
ndy cin khio sit k§ hon ving phd thdp nay.
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4.KET LUAN

Chung t61 mudn diéu ch& va nghién ciu sy phdi hgp giita Ceo va Hgla. Phd Raman
clia mau chat diéu ché c6 su thay déi. Su thay d6i nay lién quan dén sy c6 mat cia phic
thé (Ceo,Hgl,). Sy gidm tdn s6 co gidn CC cho phép ching tdi suy ra c6 su ting do dai
lién k&t hod hoc clia CC do két qué ciia su chuyén ddi dién tit tir phan ti Ceo dén phén td
HgIz.

Trén phd clia phitc thé (Ceo,Hgla), phd riéng ctia Hgl, khdng hién 15 ¢6 1€ chinh vi
phd Raman ciia n6 rat y&€u so vdi phd ctia Ceo.

K&t qua nay can dugc khing dinh thém nita bing cdch nghién cttu m#t cach chinh
x4c hon ving tin s6 thap vi ching toi hy vong ring vit liéu Cgo dudc pha tap (dopped)
véi nhitng hdp chat cho hodc nhin dién td c6 thé trd thanh vt liéu siéu din [1].

28



Tap chi Phét trién Khoa hoc & Cdng nghé Tdp 2, S5 8-1999

COMPLEX COMPOUND FULLERENE - MERCURIC IODILE (C60, Hgl 2)
STUDIED RAMAN MICRO - SPECTROSCOPY
Huynh Thanh Dat — Duong Ai Phuong — Nguyen Van Den — Pham Van Huong

ABSTRACT : In recent years the closed cage carbon clusters fullerenes (Cq) are interest
in because of their remarkable physical chemical properties. The fullerene, Cg will be a
superconductor when it is intercalated with simple elements in the solid system. Here we
present the micro-Raman spectra of the pure Cg and of the Cg intercalated by mecuric
iodide. The intercalation is determined by comparision of these spectra.
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