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Abstract

Ternary complexes of rare earth metals Y, Pr,

triphenylphosphine oxide.

Sm, Eu, Tb, Ho with naphthoyl trifluoroacetone and
triphenylphotphine oxide were prepared. IR and NMR spectroscopies were utilized for structural characterizations of
the complex. The results confirmed that the coordinated water molecules were displaced by triphenylphotphine oxide
and that the coordination of the central metal ion is through oxygen atoms of B-diketone ligand and oxygen atoms of
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1. MO PAU

Cac B-dixeton dugc tmg dung trong nhiéu linh
vuc khac nhau. Chang dugc st dung dé xac dinh cac
ion kim loai trong dung dich lodng bang phuong
phap tric quang va trong phan tach sac ki. Mot s6 p-
dixetonat dat hiém dong vai trd quan trong 1a tac
nhan dich chuyén trong phd cong huong tir, duoc
dung trong y hoc, dugc ung dung dé ché tao diot
phat quang cho céac loai man hinh phing da mau voi
gia thanh thip [1-4]. Cac p-dixetonat thuong phan
1ap v6i hai phan tir nu6e phdi tri véi nguyén tir trung
tdm. Su c6 mat ciia phan tir nudc lam giam kha nang
phat quang cua ion dit hiém do sy chuyén ning
lwgng cua ion kim loai ¢ trang thai kich thich dén
OH ctia nuée cd tan s dao dong cao. Mot cach hiéu
qua van dé nay la thay thé cac phan tir nuéc nay
bang céac phdi tir phu tro c6 hiéu tng angten. Vi vay
trong cong trinh nghién ctru nay, chung t6i tién hanh
tong hop va nghién ctru phirc chat hdn hop ctia mot
s6 nguyén t6 dat hiém (Y, Pr, Sm, Eu, Tb, Ho)voi
naphthoyltrifloaxeton va triphenylphotphin oxit, viéc
nghién ctru kha ning phat quang ciia cac hop chét
dat hiém s& duoc dé cap trong cong trinh nghién ciru
tiép theo.

2. THUC NGHIEM

Chung t6i chua tim thiy tai liéu nao néi vé qui
trinh tong hgp cac phuc chat hon hop cua Y, Pr, Sm,
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Eu, Tb, Ho voi naphthoyltrifloaxeton (TNB) va
triphenylphotphin oxit (OPPh;). Viéc téng hop cac
phirc chat nay dugc md phong theo qui trinh tong
hop phtc chat hdn hop 2-(2,2,2-Trifloethyl)-1-
indonat ctia Eu, Sm véi o-phenantrolin trong tai li¢u

[5].

2.1. Tong hop cic naphthoyltrifloacetonat dat
hiém véi OPPh;

Hon hop gdm 0,1 mmol naphthoyltrifloacetonat
dat hiém (Ln-TNB) va 0,2 mmol OPPh; trong 30 ml
methanol dugc khudy déu trong 2 gio ¢ 50 °C. Khi
dung dich con khoang 5 ml, phtic chét tach ra. Loc,
rira két tiia bang hdn hop dung méi rwou- nudc ti 16
1:3 va lam khé & nhiét d6 phong. Mau sic cua cac
san pham dugc mb ta trong bang 1. Hiéu sut 70~80
%.

2.2. Cac phwong phap nghién ciru

Ham luong ion dit hiém trong cic phirc chét
dugc xac dinh bang phuong phap chuin do
complexon dua trén phan @mg tao phtc bén cua ion
dat hiém v6i EDTA & pH ~ 5 va chit chi thi 1a
asenazo III.

Phd hdng ngoai duge ghi trén may FTIR 8700,
trong viung 400-4000 cm™, theo phuong phap ép
vién KBr tai Vién Hoéa hoc, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.
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Ph6 cong huong tir hat nhan 'H-NMR va "C-
NMR cta Y(TNB);(OPPh;), dugc ghi trén may
Bruker-500 MHZ ¢ 300 K, dung mo6i CDCl;, tai Vién
Hoéa hoc, Vién Han 1am KH&CNVN.

3. KET QUA VA THAO LUAN

3.1. Phan tich ham lwgng kim loai trong phirc
chat

Két qua & bang 1 cho thay ham lugng kim loai
tinh theo cong thirc gia dinh cta cac phirc chat tuong
d6i phu hop véi két qua xac dinh bang thuc nghiém.

Viéc quy két cac dai hap thu trong phd hong
ngoai cua cac phirc chat dwa trén viéc so sanh phd
ctia chung véi phd cua phéi tir tu do.

Ph6 hong ngoai clia cac phic chit hon hop
khong xuét hién cac dai hap thu dic trung cho dao

Triéu Thi Nguyét va cong su

dong hoa tri cia nhém OH trong vung 3000+3500
em™, trong khi cac dai nay thé hién rat rd trong cac
phtc chat bac hai twong ung, chimg to nudc di bi
ddy ra khoi cau phdi tri. Cac dai trong ving
3060+3076 cm™ thudc vé dao dong hoa tri cia nhom
=CH ctia vong thom naphtalen ciia phdi tir TNB va
triphenylphotphin oxit. Dai hip thy tai 16121620
em’ dic trung cho dao dong cua nhém C=O cua
TNB phdi tri. Cac dai trong vung 1293+1297 cm™
thude vé dao dong hoa tri cia nhom C-F. Dai trong
ving 538+546 cm™ duoc qui gan cho dao dong hoa
tri cua lién két M-O. Dai hép thu tai 1312 cm™ dic
trung cho dao dong ciia nhom P=0 thom trong phdi
tir OPPh; dich chuyén vé ving c6 s song thap hon
trong cac phuc chat (1173-1190 cm™). Chimg to
trong cac phic chat, lién két kim loai — phdi tir da
dugc hinh thanh qua nguyén tir oxi cia nhém —P=0
1am cho lién két P=0 trong phdi tir bi yéu di.

Bang I: Két qua phan tich ham luong kim loai trong cac phtc chat

, 3 sic ot Ham luwong ion kim loai trong phtrc chét, %
STT | Cong thuc gia dinh cua phtrc chat Mau, sac cia s : =P ; ’
Phre chat Ly thuyét Thuc nghiém
1 Y(TNB);(OPPhs), Trang 6,18 6,16
2 Pr(TNB);(OPPh;), Xanh nhat 9,45 8,42
3 Sm(TNB);(OPPhs), Vang nhat 9,99 9,96
4 Eu(TNB);(OPPh;), Hong nhat 10,11 10,10
5 Tb(TNB);(OPPh3), Vang nhat 10,53 10,51
6 Ho(TNB);(OPPh;), Vang nhat 10,88 10,86
3.2. Phd hong ngoai
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Hinh I: Ph6 hong ngoai: (a) Eu(TNB);(H,0), va (b) Eu(TNB);(OPPhs),

3.3. Cong huwoéng tir hat nhan
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bé xéc diph chinh xac hon ciu tric cﬁq ph}'Ic chit,
ching t6i tién hanh nghién ctru phirc chét tong hop
dugc bang phuong phap pho cdng hudng tir hat nhan
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bang phuong phap pl}é cong huong tir hat nhan la
kho khép do tinh chat thuan tir ctia chung, chi co
phuc chat cua Y(III) 1a nghich tur. Vi vay, chung t6i



chon mot phirc chat dai dién 1a phirc chat Y(III) dé
nghién ciru.

Hinh 2 14 phd cong huong tir hat nhan 'H cua
phtc Y(TNB);(OPPh;s),, su qui gan céac tin hiu

dugc trinh bay & bang 3. SO thir ty cac H cua
naphtalen dugc chi ra trong hinh 4.

Bdng 2: Cac dai hap thu dic trung trong phd hong ngoai ctia phtrc chit va phdi tir (v, cm™)

STT Hop chat Vs0-H VsCH(OPPh3+TNB) Vsc=0 Vs C-F Vsp-0 VsM-0
1 OPPh; - 3076 - - 1312 -
2 Y(TNB);(OPPhs), - 3072 1612 1297 1190 538
3 Pr(TNB);(OPPh;), - 3060 1618 1293 1170 542
4 Sm(TNB);(OPPh3), - 3060 1620 1296 1173 546
5 Eu(TNB);(OPPh;), - 3060 1613 1297 1178 539
6 Tb(TNB);(OPPh3), - 3060 1619 1296 1179 542
7 Ho(TNB);(OPPh;3), - 3065 1617 1296 1179 546
3 Bdng 3: Sy qui gén c4c tin hiéu trén phé 'H-NMR
T VYIS T ia Y(TNB PPh
NN E7 cta Y(TNB)y(OPPh,),
Vi tri, e ez Tich .,
STT ppm bac diem phan Qui gan
1 8,35 singlet 3,0 3H cua
C
2 7,86 doublet 6,0 6H cua
7,17 C; Cy
3 | 7,63+7,69 | multriplet | 18,0 6H cua
! Cs Cs,
12H cua
Caa Ce
. 4 |17,20+7,50 | multriplet | 18,0 | 18H cua
— T T T T T \\Ai\ Cb, Cd: CC
8.4 8.2 8.0 7.8 7.6 7.4 Tesi 7.0 6.8 6.6 6.4 m 5
L J . "/\\ /K A '/J L ) PP 6H cua
CO- I -0 B | Co.C
2 i BL L = 5 6,49 singlet 3,0 3H cua
CH xeton

Hinh 2: Phé cong huong tir 'H-NMR cua
Y(TNB)3;(OPPh3),

Trén phdé cong huong tr hat nhan 'H cua
Y (TNB);(OPPh;),, tin hiéu singlet & 6,49 ppm vdi ti
1€ tich phén 3,0 dic trung cho proton cua dixeton
dugc qui gan cho 3H cua CH trong 3 phdi tir TNB.
Céc tin hiéu & 7,20+8,35 ppm dac trung cho proton
ctia vong thom, chiing t6i qui gan cho cac H cua vong
naphtalen va vong phenyl. Viéc qui gan chu yéu dua
trén sy phan tach cua céc tin hi¢u va ti 1€ tich phan thu
dugc. Nhu vay, trén phd cong huong tir hat nhan 'H
cua Y(TNB);(OPPhs), ngoai céc tin hiéu cong huong
xudt hién nhu trong phd cong hudng tir hat nhan 'H
cia Y(TNB)3;(H,0), con c6 thém cac tin hiéu cong
huong cua cac nguyén tr H cua pho1 tor OPPh;.

Pé khing dinh thém vé cdu tric cua
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Y(TNB)3;(OPPhs),, chiing t6i stt dung phuong phap
cong huong tir °C (hinh 3, bang 4).

Ph6 *C-NMR xuét hién 20 tin hiéu cong hudéng
ung vo6i by khung cacbon cia phan tu
Y(TNB)3;(OPPh;3),. Hai tin hi¢u ¢ 188,1 ppm va
171,6 ppm dugc qui gan cho 2 nguyén tu C cua
nhom C=0. Tin hi¢u quartet & 118 ppm tng voi C
cua nhom C-F, tin hiéu don bdi ¢ 92,4 ppm ung vdi
C cua nhém CH vung xeton. Cac tin hiéu ¢ 120,4-
153,2 ppm diac trung cho cacbon vong thom duogc
qui gan cho 16 cacbon cua vong thom, trong d6 10
tin hi€u cua C vong naphtalen va 6 tin hi€u cua C
vong phenyl. Do viéc qui gén tung tin hi€u la phuc
tap va khong can thiét nén chung toi khéng qui gan
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cu thé ting tin hiéu cho C cua vong naphtalen va  vong phenyl.

Bdng 4: Céc tin hi¢u trén phd C-NMR cuia
N Y(TNB).(OPPhs),

92.389
L

STT | Vitri, ppm | Pic diém | Qui gan

188,1 singlet 2C cia C=0
171.6 Quartet nhém xeton
118,0 Quartet C cua nhom CF;

92,4 singlet C cua C-H cua
xeton

5 120,4+153,2 | singlet 10 C cua vong
naphtalen, 6C
cua vong phenyl

AW | —

T

Hinh 3: Ph6 cong huong tir "C-NMR cua
Y(TNB);(OPPh;),

T cac két qua thu dugc bang phan tich nguyén  cong huong tir hat nhén, ching t61 dua ra gia thiét vé
to, phuong phap phd hong ngoai va phuong phap su phoi tri cac phuc chat (hinh 4).

5 4

(b)
Hinh 4: Phttc chit Ln(TNB);(OPPh;), (a) va phéi tir TNB (b)
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