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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

Khoa Hoa hoc, Truong Dai hoc Khoa hoc Tu nhién,
Pai hoc Qudc gia Ha Noi

SUMMARY

STRUCTURAL CHARACTERIZATION OF TERBI (III) TERNARY
COMPLEX WITH BENZOYLTRIFLUOROACETONATE
AND 1,10 - PHENANTHROLINE

A tetrakis terbi (I11) complex [Tb(BTFAC);(phen)] (BTFAC is benzoyltrifluoroacetate
and phen is 1, 10- phenanthroline) was synthesized and studied by the method of

infrared spectroscopy and single crystal X —ray diffraction. The results showed that

the complex is mononuclear, in which three BTFAC and one phen ligands

coordinated to a terbi(Ill) ion.

Keywords: Rare earth, - diketone, complexes.

1. MO DAU

Trén thé giéi, cac phac chit cua B-
dixetonat dat hiém di dwoc nghién ctu
tir rat lau do kha ning tng dung trong
nhiéu linh vuc quan trong, nhu céc thiét
bi quang hoc, dau do phat quang trong
phan tich y sinh, cam bién phat quang,
diot phat quang, vat li¢u phat quang [1-

4]. Bé gop phan vao hudng nghién ctru
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do, trong bai bao nay chung toi tién
hanh tong hop va nghién ctu ciu tric

phirc chit hdn hop benzoyltrifloaxetonat

(BTFAC’) va 1, 10- phenanthrolin
(phen) cua tecbi (III).

2. THUC NGHIEM

Viéc tong hop phtc chat

[Tb(BTFAC);(phen)] dugc md phong
theo quy trinh tong hop phirc chat



[Pr(TFNB);(phen)] cua nhom tac giad
[5].

Téng hop [Tb(BTFAC)3(phen)]
Hon  hop 0,1
benzoyltrifloaxetonat dat hiém
[Tb(BTFAC)3(H20),] va 0,1 mmol 1,
10- phenanthrolin trong 30 ml metanol

gom mmol

dugc khudy déu trong 3 gid ¢ nhiét do
phong. Khi dung dich con khoang Sml,
phuc chét ran dugce tach ra. Loc, rira két
tua béng metanol va lam khd & nhiét do
phong. San phdm c6 mau vang nhat,
hiéu sudt ~75%. Pon tinh thé mau vang
nhat thu duoc sau 5 ngay bang cach két
tinh lai trong hon hop dung moéi
CHCls/n-hexan.

1.1. Cac phwong phap nghién

ciru.

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

Phd hong ngoai duoc ghi trén may IR
Affinity-1S tai B moén Hod v6 co —
Khoa hoéd hoc — Truong Pai hoc Khoa
hoc tu nhién — Pai hoc Quéc gia Ha Noi1
trong ving 400-4000 cm™ theo phuong
phap phan xa.

Phuong phap nhiéu xa tia X don tinh
thé: dit lidu nhi€u xa tia X don tinh thé
ctia phuc chat dugc do

o nhiét @6 100K tai B mén Hoa vo co -

Khoa hoéd hoc — Truong Pai hoc Khoa
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hoc tu nhién — Pai hoc Quéc gia Ha Noi1
trén may nhiéu xa tia X (d8- Quest
Bruker) v6i d6i am cuc Mo véi budc
song Ka(X=0,71073 A°). Anh nhiéu xa
duoc ghi trén detector Cmos, khoang
cach tur tinh thé dén detector cl. Qua
trinh xt 1y s6 liéu va hiéu chinh sy hip
thu tia X boi don tinh thé dugc thuc
hién bang phan mém chuan ctia may do.
Chu tric duge tinh toan va tdi uu hoa
bang phin mém SHELX-97.

3. KET QUA VA THAO LUAN

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

chit

Ham lugng ion kim loai trong

phirc chat 13 16,16%, phu hop voi

ham luong kim loai dugc tinh

theo cong thirc gia dinh ctia phuc

chit (16,21%).

3.2. Ph6 hong ngoai

Viéc quy két dai hip thy trong phd hong
ngoai cua phic chit thu duge dua trén
viéc so sanh phd cua chung v6i phd cua
phtrc chit bac hai twong tng (Bang 1).

( ta)3(phen)
mi: WWWW:WW\ I ‘ \V ‘ M U /\ /\,\' |
4 b ‘ ‘ l\ H‘ ‘ |

) | W

4000 3600 300 2800 2400 2000 1800 1600 1400 1200 1000 800
g

Hinh 1: Phé héng ngoai
cua[Tb(BTFAC);(phen)]



Bang 1: Cdc dai hdp thu ddc trung trong phé hong ngoai ciia phike chat hon hop va

phirc chat béc hai (v, em™)

Hop chat

STT Vso-H | VscH Vsc=0 VsC-F VsTb-0 | VsTbN
1 [Tb(BTFAC);(H,O),] | 3408 | 3074 1614 1292 582 -
2 | [To(BTFAC)(phen)] | - | 3074 | 1610 | 1290 | 580 | 426

Khi so sanh ph6 hap thu hong ngoai cia
phirc chat hdn hop va phtic bac hai ban
dau, chiing t6i nhan thiy rang: trén phd
hong ngoai ctia phtrc hdn hop khéng
xudt hién dai dic trung cho lién két O-H
ctia phan tir H,O phdi tri. Biéu d6 chimg
t6, phen dd diy nudc ra khoi cau phdi
tri. Ngoai ra, trén phd hong ngoai cua
phtrc hon hop con

xuat hién thém dai phan xa & ving 426
cm’, dai nay dugc quy gan cho dao
dong hoa tri cua lién két Tb-N. Piéu nay

chirng to, phen di tham gia phdi tri voi
nguyén tur trung tam qua nguyeén tir N.

3.3. Két qua phan tich nhiéu xa

tia X don tinh thé
Chung t6i danh sb cac nguyén tir trong
phan to cua phtc chat

[Tb(BTFAC);(phen)] nhu trong Hinh 2.
Céac thong sb thuc nghiém quan trong

thu dugc tir cAu tric don tinh thé cua
[Tb(BTFAC)s;(phen)] duoc trinh bay ¢
Bang 2 va Bang 3.

Hinh 2: Cdu triic don tinh thé ciia phire chat [Tb(BTFAC)s(phen)]

Bang 2: Mot sé thong tin vé cdu tric cia tinh thé phirc chat

[Tb(BTFAC)s(phen)]
Cﬁng thue phﬁn tw C42H26F9N206Tb
H¢ tinh thé Don ta (Monoclinic)
Kiéu mang khong gian P (don gidn)
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a=19,8781 (11) A

b=14,1077(14) A

Théong s6 mang

c=14,5223(17) A

a=90°

B =101,6950"

y =90°

Do sai léch

Ri=3,28%
R> =4,19%

Bdng 3: Mot s6 dé dai lién két va goc lién két trong phike chdt
[Tb(BTFAC)s(phen)]

P dai lien két (A)

O1B-C2A 1,259(2) N2-C12B 1,335(2)
02A-C4D 1,260(2) N2-C9B 1,357(2)
04A-C2D 1,270(2) N1-C1B 1,333(2)
O1A-C4C 1,255(2) N1-C4B 1,363(2)
03A-C2C 1,268(2) C3C-C2C 1,373(3)
C3D-C2D 1,381(3) C3A-C2A 1,380(3)
C3D-C4D 1,418(3) C2A-C1A 1,538(3)
C4C-C5C 1,495(3)

Géce lien két (°)
02B-Tb1-O1B 72,25(5) N1-Tb1-N2 63,85(5)
O2A-Tb1-O1B 142,69(5) O1A-Tb1-O4A 115,83(5)
O4A-Tb1-O1B 79,33(5) O3A-Tb1-O1B 77,85(5)
O4A-Tb1-02B 85,26(5) O3A-Tb1-02B 149,26(5)
O4A-Tb1-02A 71,55(5) O3A-Tb1-02A 119,45(5)
O1A-Tb1-O1B 142,64(5) O3A-Tb1-O4A 82,30(5)
O1A-Tb1-O2B 139,08(5) O3A-Tb1-O1A 71,28(5)
O1A-Tb1-02A 73,04(5)

Ciu tric don tinh thé ctua phuc chat
[Tb(BTFAC);(phen)] cho thiy ion trung
tam Tb>" thé hién sb phdi tri 8, thong
qua su tao thanh lién két voi 6 nguyén
tir O ctia 3 phdi tt BTFAC™ va 2 nguyén
tir N caa 1 phdi tir phen. Tir Hinh 3 va
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Bang 3 chiing t6i rt ra mot s6 nhan xét
sau:

- o dai lién két C2D- C3D = 1,381A ;
C3D — C4D = 1,418A trong vong
dixeton cua phuc chat
[Tb(BTFAC);(phen)] ngin hon d¢ dai
cua lién két don C-C (1,54A) nhung dai



hon so voi lién két déi C=C (1,33A).
Tuong tu, d6 dai lién két C2D - O4A =
1,270A; C4D-O2A= 1,260 A trong
vong dixeton ciing ngan hon d6 dai cia
lién két don C-O (1,43A) nhung dai hon
so v6i lién két d6i C=0 (1,20A) trong
B- dixeton. Diéu nay cho thdy di co su
gidi téa electron m trong vong f-
dixetonat khi ion Tb*" tao phirc v6i phdi
tor BTFAC".

- Cac lién két C-N trong vong chelat 5
canh (tao thanh qua su phdi tri giita ion
Tb>" va phen) c6 do dai gin bang nhau
(N2-C9B = 1,357A; N1-C4B = 1,363A)
va dai hon so véi lién két C=N trong
vong phen (N1-C1B =1,333A; N2-
C12B = 1,33A). Piéu d6 chimg t6 da co
su giai tda electron 7 trong vong chelat
nay khi phen tham gia tao phtrc.

- Khi tham gia tao phtrc, 3 phdi tu
BTFAC tao phdi tri véi ion trung tdm
Tb>" qua céc nguyén tir O v6i goc lién
két trong vong dixeton O-Tb-O gin
bang nhau va xdp xi 72° phdi tir phen
tao phdi tri v6i ion Tb*"qua 2 nguyén tir
N véi goc lién két N-Tb-N = 63,83°.

4. KET LUAN

Pi  tong hop duwoc phic  chat
[Tb(BTFAC);3(phen)] va nghién clru san
phim thu dugc bang phuwong phap phd
hong ngoai va phuong phép nhidu xa tia X
don tinh thé. Két qua cho thiy ¢ su phdi
tri gitra phdi tr va jon TH’" qua cac nguyén
tir oxi cua nhom xeton va qua 2 nguyén tur
N ctia phen, Tb ¢6 sb phdi tri 8.
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