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TONG HQP, NGHIEN CUU CAU TRUC VA TINH CHAT QUANG
CUA PHUC CHAT HON HQP CUA EUROPI (III) VOI
BENZOYLTRIFLOAXETONAT VA 2,2’ - DIPYRIDIN N,N’ — DIOXT.
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Nguyén Thu Ha
Khoa Khoa hoc co ban, Trueong Pai hoc Piéu duong Nam Dinh

Triéu Thi Nguyét, Nguyén Hung Huy,Lé Hiru Trung, Nguyén Thanh Nhan
Khoa Hoa hoc, Truong Dai hoc Khoa hoc Tw Nhién, Pai hoc Quo”f gia Ha Noi

SUMMARY

SYNTHESIS AND STUDY ON STRUCTUR AND LUMINESCENT
PROPERTIES OF TERBI (III) TERNARY COMPLEX WITH
BEZOYLTRIFLUOROACETONATE AND 2,2° — DIPYRIDINE N,N’ - DIOXIDE

A ternary complex of europium with benzoyltrifluoroacetate and 2,2 -dipyridine N,
N’- dioxide [Eu(BTFAC);(dpy-O,)] was synthesized and investigated by method of
infrared spectroscopy and single crystal X — ray diffraction. The results showed that

the ligand dpy-O; had pushed H;O out of the innersphere of the binary complex and
Euw’" ion is coordinated by six O atoms of three BTFAC and two O atoms of dpy-O,,

thus coordination number of Eu(lll) is 8. The fluorescence of the complex was strong

in visible region (Jmg=614nm).
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1. MO DAU

Ngay nay, cic phuc chat p — dixetonat
kim loai chuyén tiép dwoc chi ¥ nhiéu
do mg dung ctia chung trong nhiéu linh
vuc, nhu: tach chiét, ché tao mang
mong, vat li¢u phat quang, dién tu, xic
tac,...[1-3]. Tuy nhién, phirc hdn hop
cua benzoyltrifloaxetonat (BTFAC") véi
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2, 2- dipyridin N, N - dioxit (dpy-O5)
v6i europi (I11) chua dugc cong bd. Do
do, trong bai bao nay ching toi tién
hanh tong hop, nghién ctru ciu tric va
tinh chét cua [Eu(BTFAC)3(dpy-0,)].

2. THUC NGHIEM

Viéc tong hop phuc chat
[Eu(BTFAC);(dpy- O2)] dugc mb phong



theo quy trinh tong hop phic chit
[Pr(TFNB);(phen)] ctia nhém tac gia [4].
2.1. Tong hop [Eu(BTFAC);

(dpy-0,)]
Hon hop gom 0,1  mmol
benzoyltrifloaxetonat dat hiém

[Eu(BTFAC)3(H20),] va 0,12 mmol 2,
2 - dipyridin N, N - dioxit trong 30 ml
metanol duoc khudy déu trong 3 gid &
nhiét do phong. Khi dung dich con
khoang 5ml, phirc chit ran duoc tach ra.
Loc, rira két tia bang hdn hop metanol:
nuoc (1:3) va 1am kho ¢ nhiét do phong.
Séan phém cO mau héng nhat, hiéu suit
~ 70%. Pon tinh thé mau hong nhat thu
dugc sau 3 ngdy bang phuong phéap
khuéch tan etanol/n-hexan.

2.2. Cac phuong phap nghién ciru

Ham luong ion dit hiém trong phirc
chat duoc xac dinh bang phuong phap
chuin d6 complexon dua trén phan g
tao phuc bén cua Tb’" v6i EDTA ¢ pH
~ 5 va chi thi asenazo III

Phé hdéng ngoai dugc ghi trén mdy
IRA(ffinity-1S tai B mén Hod vo co —
Khoa hoéd hoc — Truong Pai hoc Khoa
hoc Tu nhién — Pai hoc Quéc Gia Ha
Noi trong ving 400-4000 cm™ theo
phuong phdp phan xa.

Dit li¢u nhiéu xa tia X don tinh thé ctia
phuc chit duoc do & nhiét d6 100K tai
B0 moén Hoa vo co — Khoa hoa hoc —
Truong Pai hoc Khoa hoc tu nhién —
Pai hoc Qubc Gia Ha Noi trén may
nhiéu xa tia X (d8- Quest Bruker) v&i
déi am cuc Mo véi budc song Ka
(X=0,71073A). Anh nhiéu xa dugc ghi
trén detector Cmos, khoang cach tur tinh
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thé dén detector c1. Qua trinh xtr 1y sd
liu va hiéu chinh sy hip thy tia X boi
don tinh thé duge thuc hién béng ph@m
mém chuan cia may do. Céu tric duoc
tinh toan va téi wu hoa bang phan mém
SHELX-97.

Dé nghién ctru tinh chit quang cta cac
san pham, ching t6i tién hanh ghi phd
huynh quang ctia phtre chat. Pho huynh
quang duoc do trén may FLO901MO12
voi1 bo loc phat xa c6 budc song 295-
1100nm tai vién Vat ly — Vién Han lam
Khoa hoc va Cong ngh¢ Viét Nam. Pho
huynh quang thu dugc tuor dit li¢u may
dugc xtr 1y bang phan mém Excel.

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich ham
Iwrgng ion kim loai trong phirc

chit

Ham luong ion kim loai trong phirc chit
la 15.30%, phu hop v&1 ham lugong kim
loai dugc tinh theo cong thuc gia dinh
ctia phirc chat (15.38%).

3.2. Ph6 hong ngoai

Viéc quy két dai hap thu trong phd hong
ngoai cua phirc chat hdn hop dua trén
viéc so sanh phd

ctia phtrc chét thu duoc voi phd cia phirc

chét bac hai twong tng (Bang 1).
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Hinh 1: Phé héong ngoqi ciia
[Eu(BTFAC);3(dpy-0,)]



Bang 1: Céc dai hdp thu dic trung trong phd hong ngoai

ciia phirc chat hén hop va phire chdt bic hai (v, em™)

TT Hop chat VsO-H | VsCH VsCc=0 VsC-F VsN-O | VsTb-0
I | [EwBTFAC)(H:0),] | 3383 | 3066 | 1602 | 1284 : 578
2 | [Eu(BTFAC)(dpy-02)] | - | 3062 | 1612 | 1288 | 943 | 578

Khi so sanh ph6 hap thu hong ngoai cia
phirc chat hdn hop va phirc chat bac hai
ban dau, ching t6i nhan thiy: trén phd
hong ngoai ctia phuc chat thu duoc
khong xut hién dai hdp thu dic trung
cho lién két O-H cua phan tir H,O phdi
tri. Pidu d6 chung to, dpy-O, di day
nuéc ra khoi cau phdi tri. Ngoai ra, trén
phé hdng ngoai ctia phtrc chat hdn hop

con xuét hién thém dai & ving 943 cm™,

dai nay dugc quy gan cho dao dong hoa
tri ctia lién két N-O ctia phdi tir dpy-O,.
3.3. Két qua phén tich nhifu xa tia X
don tinh thé

Chung t6i danh sb cac nguyén tir trong
phan to phtrc chat
[Eu(BTFAC);(dpy-O;)] nhu trong Hinh
2. Cac thong sé thuc nghiém quan trong

cua

thu duoc tir ciu tric don tinh thé
Eu(BTFAC);(dpy-0O)] trinh bay & Bang
2 va Bang 3.

Hinh 2: Cdu triic don tinh thé ciia phirc chit [Eu(BTFAC)3(dpy-05)]

Bdng 2: Mot sé thong tin vé cdu triic ciia tinh thé phire chat
[Eu(BTFAC)s3(dpy-0,)]

Cong thirc phan tir CaoH26EuF9N,Og

H¢ tinh thé Don ta (Monoclinic)

Kiéu mang khéng gian P (don gidn)
a=11,6689 A
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Théong s6 mang

b=37,285A

c=9,6406 A

a=90"

B=114,134°

y=90"

Do sai léch

Ri=7,18%
R>=9,63%

Bdng 3: Mot s6 dé dai lién két va goc lién két trong phike chdt [Eu(BTFAC)3(dpy-

02)]
Do dai lien két (A)
Eul-O2B 2,362(5) C3B-C2B 1,382(10)
Eul-O1B 2,375(5) C4B-C5B 1,506(10)
Eul-O2A 2,380(5) C4B-C3B 1,434(10)
Eul-02C 2,387(5) N1-C10C 1,341(9)
Eul-O1A 2,387(5) N1-C6C 1,364(9)
Eul-O1D 2,399(5) O1A-C4B 1,246(9)
Eul-O2B 2,362(5) C2B-02A 1,263(9)
Eul-O1C 2,410(5) 01C-C4D 1,261(9)
Eul-02D 2,410(5) 02B-C9A 1,266(9)
02D-N2 1,328(8) O1D-N1 1,329(7)
02C-C2D 1,265(9)
Géce lien két (°)
O1D-Eul-02D 71,02(17) O1D-Eul-O1C 77,04(16)
02C-Eul-02D 73,84(17) O1C-Eul-02C 71,59(17)
O1C-Eul-02D 135,21(17) O1D-Eul-O2B 138,31(17)
O1C-Eul-02C 71,59(17) O1A-Eul-02D 149,24(17)
02B-Eul-02D 75,56(17) O1A-Eul-02C 136,38(17)
02B-Eul-02C 111,30(18) O1A-Eul-0O1C 72,41(17)
O1D-Eul-02D 71,02(17) O1A-Eul-O2B 85,18(17)
O1D-Eul-02C 82,61(17) O1A-Eul-O1D 112,20(18)
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Ciu tric don tinh thé cua phic chat
[Eu(BTFAC)3(dpy-02)] cho thdy ion
trung tdm Eu’" thé hién s§ phdi tri 8
thong qua su tao thanh lién két véi 6
nguyén tir O cua 3 phdi tir BTFAC va 2
nguyén tir O cua dpy-O,. Tt hinh 2 va
Bang 3, chiing to1 rat ra mot s6 nhan xét
sau:

- Po dai lién két C3B-C2B=1,3824;
C3B-C4B=1,434A trong vong dixeton
ciia phic chat [Eu(BTFAC);(dpy-0,)]
ngan hon d6 dai cua lién két don C-C
(1,54A) nhung dai hon so véi lién két
doi C=C (1,33A). Tuong tu, do dai lién
két  C2B-O2A= 1263A; OIA-
C4B=1,246A trong vong dixeton ciing
ngan hon do dai lién két don C-O
(1,43A) nhung dai hon so véi lién két
doi C=0 (1,20A) trong P - dixeton.
Diéu nay cho thdy di c6 su giai toa
electron trong vong B - dixetonat khi
ion Eu’" tao phirc véi phdi tir BTFAC.

- Khi tham gia tao phtrc, ba phdi tur
BTFAC tao phdi tri véi ion trung tdm
Eu®
két trong vong dixeton O-Eu-O gan

qua cac nguyén tur O vdi goc lién

bing nhau va xap xi 72°; phéi tir dpy-O,
tao phdi tri voi ion Eu’™ qua 2 nguyén
tr O v6i goc lién két O-Eu-0=71,02°.
3.4. Ph6 huynh quang

Dé nghién ctru tinh chit quang cua phirc
chét thu dugce, trude tién ching t61 tién
hanh ghi phd hip thu & budc song 250-
600nm dé tim cuc dai cua buc xa kich

thich ban dau. Budc song cuc dai cua
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blrc xa kich thich ban diu xic dinh
dugc ¢ 324 nm. Phd huynh quang cia
cac phire chit thudng c6 cuc dai nim &
vung song dai hon bic xa kich thich
ban dau (phd hip thu), do d6 chung toi
tién hanh do phd huynh quang cia
chung ¢ vung 330-750 nm.

Phé huynh quang cua cic phuc chit
duoc trinh bay ¢ Hinh 3.
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Hinh 3: Phé huynh quang ciia
[Eu(BTFAC);3(dpy-0,)]

Hinh 3 cho thiy, phd cta phirc chat c6 5
dinh dac trung tai cac budc song 538
nm, 594 nm, 614 nm, 651nm va 702
nm, ung véi cac chuyén mic  °Dy —
"Fo, Dy — 'F1,’Dy — 'Fa, "Dy — 'Fs,
Dy — 'F4 cua ion Eu’". Tai budc song
614 nm c6 sy phat quang manh nhit.

Dua trén so dd ning luong cua Eu’” c6
thé dua ra co ché truyén ning lurong cia
ion Eu®” nhu sau: cac ion Eu’™ & trang
thai co ban sau khi hdp thu photon tai
budc song 324 nm s& chuyén 1én trang
thai kich thich c6 muc nang luong cao
hon, sau d6 hdi phuc khong phat xa vé
cac murc ning luong thip hon va cudi
cung 1a hdi phuc phat xa vé cic muc
nang luong co ban (7Fj, j = 0-4). Trong



phé kich thich xuét hién cac van phd
dugc quy udc biang nhitng cau hinh bén
trong su chuyén f-f cia Eu’" qua cac
lién két chuyén ning luong cua phan tir
dpy-O, dén Eu®" khuéch tan trong ving
phé 538- 702 nm.

4. KET LUAN

Pi tong hop dugc phirc chit
[Eu(BTFAC)3(dpy-O,)] va nghién ciru
san pham thu duoc bang phuong phap
phd hong ngoai. Pa xac dinh ciu tric
phirc chit [Eu(BTFAC);(dpy-0,)] bang
phuong phép nhiéu xa tia X don tinh
thé. Két qua cho thdy ion trung tdm
Eu’" thé hién s6 phdi tri 8 thong qua su
tao thanh lién két voi 6 nguyén tir O cla
3 phdi tt BTFAC- va 2 nguyén tir O
ctiia dpy-O,. Nghién ctru phirc chit thu
dugc bang phuwong phap phd huynh
quang cho thiy phtc chit phat quang

tt trong ving nhin thdy.

TAI LIEU THAM KHAO

1. Jingya Li, Hongfeng Li, Pengfei Yan,
Peng Chen, Guangfeng Hou, and
Guangming Li (2012), Synthesis,

Crystal Structure, and [uminescent

74

Properties of 2-(2,2,2-Trifluoroethyl)-1-
indone Lanthanide Complexes, .
Inorganic Chemistry, 51(9), 5050-5057.
2. D.B. Ambili Raj, Biju Francis, M. L.
P. Reddy, Rachel R. Butorac, Vincent
M. Lynch, and Alan H.Cowley (2010),
Highly Poly(Methyl
Metacrylate)-Incorporated — Europium

Luminescent

Complex Supported by a Carbazole-
Based Fluorinated [-Diketonate Ligand
and a 4,5-Bis(diphenylphosphino)-9,9-
Oxide Co-Ligand,
49(19), 9055-

dimethylxanthene
Inorganic Chemistry,
9063.

3. G. Wikkinson, R. D. Gillard, J. A.
McCleverty. Siedle, A. R. Diketones
and Related Ligands (1987), In
Comprehensive Coordination
Chemistry, Eds., Pergamon: Oxford,
UK, 365-412.

4. Jangbo Yu, Hongjie Zhang, Lianshe
Fu,
Huarong Li, Fengyi Liu, Huili Fu
(2003),

luminescent

Ruiping Deng, Liang Zhou,

structure  and

of a
praseodymium (IIl) complex with p —
diketon,

communication 6, 852 — 854.

Synthesis,
properties new

Inorganic chemistry





