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SUMMARY

PREPARARION AND LUMINESCENCE INVESTIGATION OF 2-
PHENOXYBENZOAT COMPLEXES OF SOME RARE EARTH ELEMENTS

Some complexes of 2-phenoxybenzoat of some rare earth ions with the formula
Nd(Pheb)3.0,5H,0; Sm(Pheb)s.H,O; Eu(Pheb)s;.0,5H,0 va Gd(Pheb)s;.H,O (Pheb:
2-phenoxybenzoat) have been prepared. The luminescence properties of these
complexes in solid state were investigated by measuring the excitation and emission
spectra, the intramolecular ligand-to-rare earth energy transfer mechanisms were
presented. The emission spectra of the Sm(II1), Nd(I11) complexes displayed bands
arising from *F,,, - “G,,, and *H,,,, —“F,,, transition, respectively. The emission
spectra of the Gd(Ill) ion was determined. In the case of the Eu®* ion, the
photoluminescence data show the hight emision intensity of the characteristic
transition °D,-'F,, indicating that the 2-phenoxybenzoic ligand is a good

sensitizer.

1. MO DAU

Céc vat lieu co6 kha nang phat huynh
quang ngay cang thu hit sy quan tam
nghién ctru clia nhidu nha khoa hoc trong
va ngoai nudc [1, 2, 3]. Vi cac vit liéu
nay c6 tiém ning tmg dung rat 16n trong
khoa hoc vat liéu dé tao ra cac chét siéu

dan, cac dau do phat quang trong phan
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tich sinh hoc, trong khoa hoc moi truong,
trong cong nghé sinh hoc té bao va nhidu
linh vuc khoa hoc ki thuat khac [4, 5, 6].
Vit lidu phat huynh quang 1a phirc chat ¢
Viét Nam con it cong trinh dé& cap toi.
Trong cong trinh nay chiing t6i tién hanh
tong hop va nghién ciu kha ning phat



quang cua phirc chit 2-phenoxybenzoat
v6i mot sd nguyén t6 dat hiém.

2. THUC NGHIEM

1. Toéng hop cac phirc chit 2-
phenoxybenzoat dét hiém

Cac 2-phenoxybenzoat dat hiém duoc
tong hop mo phong theo quy trinh & tai
liéu [7]. Phic chat dwoc tao thanh tir
phan tng gita dung dich clorua Ln**
(Nd* ,sm*, Eu*, Gd*) voi natri 2-
phenoxybenzoat. S6 mol ion dit hiém

(N, va s mol natri 2-phenoxybenzoat

) dugc 13y theo ti 18 n

( n2—pheno><ybenzoalt Ln® -~

n = 1: 3. Qua trinh tong hop

2—phenoxybenzoat
phtc chat duge thyc hién & 60°C, pH = 6.
Hiéu suit tong hop dat 80-85 %. San
pham c6 mau dic trung cia ion dat hiém.
Céc phirc chat da tong hop co cong thirc
la  Nd(Pheb)s.0,5H,0; Sm(Pheb)s;.H,0;
Eu(Pheb)s.0,5H,O0 va Gd(Pheb)s.H,O
(Pheb: 2-phenoxybenzoat).

2.Phuwong phap nghién ciru

Ham luong dat hiém duoc xac dinh b?lng
phuong phap chuan do Complexon voi
chét chi thi Arsenazo III.

Ph6 hip thu hong ngoai dugc ghi trén
may Impact 410 — Nicolet (My). Mau
duoc ché tao bang cach ép vién véi KBr.

Gian d6 phan tich nhiét dugc ghi trén
may DTG — 60H trong mdi truong khong
khi. Nhi¢t d0 dugc nang to nhi¢t do
phong dén 1000°C voi toe do dbt nong
10°C/phat.

Pho huynh quang dugc do trén quang
pho  ké SFS920-

huynh  quang

EDINBURGH (Anh) vé1 cuvet thach
anh, tai nhi¢t d0 phong, thuc hi¢n tai
phong quang phd, Khoa Vat Ly, truong
Pai Hoc Su Pham - DPai Hoc Thai
Nguyén.

3. KET QUA VA THAO LUAN

Phuong phép chuin d6 Complexon véi
chat chi thi Arsenazo III duoc dung dé
xac dinh ham luong ion dat hiém trong
cic phuc chat. Két qua cho thdy ham
lugng dat hiém trong cic phuc chat xac
dinh bang thyc nghiém tuong dbi phu
hop v6i  cong thic gid  dinh
Nd(Pheb)3.0,5H,0; Sm(Pheb)3.H,0;
Eu(Pheb)s.0,5H,O0 va Gd(Pheb)s.H.O0.
Do bén nhiét cua cic phirc chit duoc
nghién ctru bang phuong phap phan tich
nhiét. Phd hap thy hong ngoai dugc ding
dé nghién ctru sy hinh thanh phirc chét va
c4c lién két trong phirc chat. Hinh 1 va 2
la phd hap thu hong ngoai va gian do
phan tich nhiét ciia phtrc chat samari 2-
phenoxybenzoat. Hinh 3, 4, 5, 6 1a pho
huynh quang ctia cac phtc chat 2-
phenoxybenzoat vai Sm(III), NdA(III),
Gd(II), Eu(III) tuong tng.

Trong phd hép thu hdng ngoai ciia cac
phic chat déu xuat hién dai o ving
(3000-3500) cm™, ching to nuéc co
trong thanh phan cua cac phirc chat. Dai
o vung 1684 em™ dic trung cho dao dong
ctia nhém -COOH trong axit bi dich chuyén
vé viing ¢ s6 song thép hon trong cac phic chat
(1585 — 1588 cm™), chung to trong cac
phuc chét, lién két kim loai — phdi tr da

duoc hinh thanh qua nguyén tr oxi cua
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nhom —-COO™ 1lam cho lién két C=0O
trong phdi tr bi yéu di va lién két kim
loai — phdi tir mang dic tinh ion.

or
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Hinh 1. Pho hc,i'p thu hong ngoai ciia
phuee chat Sm(Pheb)s;.H,0

Trén gian d6 phan tich nhiét ciia cac phuc
chit déu xuét hién hiéu ung thu nhiét va
hiéu (mg mét khdi luong & 111 — 188°C ,
ching to cac phuc chat déu chira nudc.
Két qua nay hoan toan phu hop véi dir
liéu pho hap thu hong ngoai. Cac hiéu
ung thu nhiét va téa nhi¢t con lai rng véi
qué trinh phan hily cta cac phiic chét tao
ra san pham cubi cing 1 cac oxit dat
hiém Ln,0s.
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Hinh 2. Gidn dé phdn tich nhiét cua
phite chat Sm(Pheb)3.H,0O

Nghién ctru kha nang phat quang cta cac
phirc chit thiy rang, d6i v6i phic chat
samari 2-phenoxybenzoat khi dugc kich
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thich bdi birc xa tir ngoai ¢6 A = 330 nm,
phuc chit nay phat xa phd huynh quang
trong khoang 350-550 nm véi mét cuc
dai phat xa ¢ 403 nm (hinh 3), cyc dai
nay c6 cuong dd6 manh ¢ 12400 (a.u) voi
su phat xa anh sang tim. Sy phat xa nay

, = X . 4 4
twong ung voi chuyén doi "F,, - "G,

[8].
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Hinh 3. Phé phat xa huynh quang ciia
phure chat Sm(Pheb)3.H,0

Pbéi  v6i phiic  chit neodim  2-
phenoxybenzoat khi bi kich thich bai tia
sdng c6 A 346 nm phéat ra anh sang tim
v6i mot dai phat xa duy nhét trong ving
350 - 450 nm voi cuc dai phat xa ¢ 428
nm (hinh 4). Phat xa nay c6 cuong do
1650 (a.u), phu hop véi chuyén muc

ning luong 2H,,,, — *F, , ciia ion Nd**[8].
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Hinh 4. Phé phdt xa huynh quang ciia
phirc chat Nd(Pheb)s.H,0



phirc  chit gadolini  2-

phenoxybenzoat, dugc kich thich bai buc xa

Do véi

tir ngoai & 330 nm, no6 phat ra dnh séng tim
vOi cuc dai phat quang ¢ 408 nm va cuong
do phat quang 4151 (a.u) (hinh 5). So sanh
voi cac phirc chit 2-phenoxybenzoat ciia
Sm** va Nd*, cuong do phat quang cia
phttc chét gadolini 2-phenoxybenzoat manh
hon phtc chit neodim 2-phenoxybenzoat
nhung yéu hon phirc chét samari 2-
phenoxybenzoat.
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Hinh 5. Phé phat x@ huynh quang ciia
phire chat Gd(Pheb);.H,O

Khac voi ba phtic chét trén, phuc chat 2-
phenoxybenzoat cua Eu*co kha nang
phat huynh quang voi cic dai hep va sic
nét khi bi kich thich ¢ hai viung nang
lwong tir ngoai va trong thay.

Khi kich thich bang tia sang c6 A = 327
nm, phirc chat europi 2-phenoxybenzoat
phat huynh quang trong ving (350 - 650)
nm voi sy xuat hién hai dai phat xa (hinh
6a). Dai thr nhat phat ra anh sang mau
cam vang c6 cudng do yéu (541 a.u) ¢
budc song 593 nm, sy phat xa nay tuong
tmg véi chuyén muac ning luong

°D, - 'F,. Dai thtt hai ciing phét ra 4nh

sang cam vang nhung c6 cudng do rat
manh (1170 a.u), phat xa ndy hep va sic
nét & 612 nm. Phat xa nay tuwong Gng voi
chuyén muc nang lugng °D,—'F, cua

ion Eu*'[8].
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Hinh 6a. Phé phat xa huynh quang ciia phirc
chat Eu(Pheb)s.H,0 kich thich ¢ 327 nm

Khi bi kich thich b&i bic xa c6 A=612
nm, phirc chét europi 2-phenoxybenzoat
xuat hién phd huynh quang chuyén doi
ngugc. Trén phd huynh quang cta phirc
chét nay xuat hién hai dai phat xa hep
trong vang (350-500) nm (hinh 6b). Dai
thtr nhit c6 cuong do manh (1180 a.u)
phat xa cuc dai & 394 nm tuong ung voi
su xuat hién anh sang tim. Su phat xa nay
tuong Ung véi chuyén muc ning
luong°L, — °D, . Dai thir hai ¢6 cuong do
yéu hon (719 a.u), phat ra anh sang mau
lam voi cuc dai phat xa & 464 nm. Phat
xa nay twong ung v4i chuyén mirc ning

lugng °D, - °D, clia ion Eu®[8].
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Hinh’Gb. Phé phdt xa hupnh quang ciia phirc
chat Eu(Pheb)s.H,O kich thich ¢ 612 nm

Nhu vay, cac ion sm® Nd*, Gd** va
Eu** déu c6 kha niang phat huynh quang
khi nhan dugc nang luong kich thich &
cac vung budc song tuong ung la 330
nm; 346 nm; 330 nm; 327 va 612 nm dé
chuyén 1én trang thai kich thich. Cac két
qua nay ching to truong phdi tor 2-
phenoxybenzoat da anh hudng mot cach
c6 hi€u qua kha nang phat quang cua cac
ion dat hiém.

4. KET LUAN

Da tong hop dugc bdn phirc chat 2-
phenoxybenzoat cua Nd(II), Sm(III),
Eu(l11), Gd(I11).

DPi nghién ctru cac san phiam bang
phuong phap phan tich nguyén t6, phd
hap thy hdéng ngoai va phan tich nhiét.
Két qua cho thiy cac phirc chat déu &
dang hidrat va c6 cong thic
Nd(Pheb)3.0,5H,0; Sm(Pheb)s.H,0;
Eu(Pheb);.0,5H,0 va Gd(Pheb)s.H,O
(Pheb: 2-phenoxybenzoat).
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P4 nghién ctu cic phirc chit bang
phuong phap phd huynh quang, két
qua cho thiy cic phuc chit nghién
cru déu c6 kha ning phat huynh
quang khi duogc kich thich béi cac
nang lugng phu hop.Trong céc phiic
chat nghién ctu, kha ning phat huynh
quang cua ba phirc chit 2-
phenoxybenzoat cua sm®, Nd*, Gd*" 1a
twong tu nhau. Dudéi kich thich tir ngoai &
330 nm (dbi voi phtc chat samari 2-
phenoxybenzoat), & 346 nm (d6i véi
phirc chit neodim 2-phenoxybenzoat), &
330 nm (d6i v6i phirc chat gadolini 2-
phenoxybenzoat), ba phirc chit nay déu
phat xa anh sang tim & 403 nm, 428 nm
va 408 nm tuong ing.

Kha nang phat huynh quang cua phirc
chat europi 2-phenoxybenzoat manh nhat
va khac véi ba phirc chat da nghién ciru.
Dudi blirc xa tr ngoai & 327 nm, phuc
chat nay phat ra hai dai lién tiép ving
cam vang & 593 nm va 617 nm. Dudi
kich thich béi anh sang trong thdy (A =
612 nm),
phenoxybenzoat phat

phirc chat europi 2-
huynh quang
chuyén d6i nguoc ¢ ving anh sang tim (A
= 394 nm) va anh sang lam cham (A =
464 nm).

Kha nang phat quang cua cac phuc
chét 1a do cac tdm phat quang Ln®*
nhan niang luong tir ngudn kich thich

thong qua trudng phdi tir.
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