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SUMMARY

PREPARARION AND LUMINESCENCE INVESTIGATION COMPLEXES
OF Nd(II1), Sm(111) WITH MIXED LIGANDS SALICYLATE AND
2.2 -BIPYRIDINE

Some mixed complexes of Nd(I1), Sm(I11) with salicylic acid and 2,2-bipyridine with the
general formula Na[Ln(HSal),.Bipy] (Ln: Nd, Sm; Hsal-: Salicylate; Bipy: 2,2-bipyridine)
have been prepared. The luminescence properties of mixed complexes in solid state were
investigated by measuring the excitation and emission spectra, the intramolecular ligand-to-
rare earth energy transfer mechanisms were discussed. The emission spectra of the Nd(I11)

complexes displayed only narrow bands arising from *F,, —*I,,, respectively. On the other
hand, the emission spectrum of the Sm (Ill) complex displayed five bands arising
from 4F7/2 —° H5/2 ! 4C':‘5/2 —° Hs/z ’ 4G‘s/z - 6H7/2 '465/2 -° H9/2 ’465/2 - 6H11/2 transitions.
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1. . MO PAU

Hoéa hoc phirc chit cac nguyén t6 dit hiém luén thu hit dugc sy quan tim nghién
clru ciia cac cac nha khoa hoc trong va ngoai nudc, dic biét 1a cac hop chat phdi tri co
kha nang phat huynh quang [1,2]. Kha ning phat xa huynh quang cta cic phirc chat
dugc ung dung rong rai trong danh dau huynh quang sinh y, trong cac dau do phat
quang cua phan tich sinh hoc ... [3,4,5]. O viét Nam, viéc nghién ctru kha ning phat
quang ctia phtc chat hdn hop phdi tir salixylat va 2,2-bipyridin ciia cac nguyén té dat
hiém c6 rat it cong trinh dé cap dén. Trong cong trinh ndy, chung t6i tién hanh téng hop



va nghién ctru kha ning phat quang mét s6 phirc chit cia Nd(IIT), Sm(III) véi hdn hop
phdi tir salixylat va 2,2-bipyridin.

2. THUC NGHIEM

2.1. Tong hop phirc chit hén hop phdi tir cia Ln (111) véi axit salixylic va 2,2-
bipyridin

Quy trinh tong hop cac phirc chit hdn hop phdi tir duoc md phong theo tai
lidu [5]. Cach tién hanh cu thé nhu sau: Cho mot lugng chinh xac salixylat dat hiém cta
Ln(I) (Na[Ln(HSal)4].3H,0 (Ln: Nd, Sm; HSal": salixylat) va 2,2’- bipyridin theo ty 1&
mol 1:1 trong dung mdi etanol — nudc vao binh ciu chiu nhiét day tron. Hon hop duoc
dun hoi luu khoang 1,5 — 2 gid dén khi tinh thé phirc chét tir tir tach ra. Loc rira két tia
bang phéu loc thay tinh xp trén may hat chan khong. Lam kho cac phirc chét trong
binh hat am dén khdi lwong khong doi. Hiéu suat tong hop dat 80-85%. Céac phuc chat
thu dugc c6 mau dac trung cua ion d4t hiém

2.2. Phwong phap nghién ctru

Ham luong dit hiém duoc xac dinh bang phuwong phap chuan do complexon véi
chét chi thij arsenazo III.

Pho hap thy hong ngoai duoc ghi trén may Impact 410 — Nicolet (M), trong ving
400 + 4000 cm™, mAu duge nghién nho va ép vién véi KBr, thuc hién tai Vién Hoa hoc,
Vién Han Lam KH va CN Viét Nam.

Ph6 khdi luong duoc ghi trén may Agilent 6310 Ion Trap, tai phong phén tich hoa
hoc, Vién Hoa hoc — Vién KH va CNVN.

Pho huynh quang dugc do trén quang phd ké huynh quang NanoLog Horiba iHR
550 duoc trang bi voi cuvet thach anh, thuc hién tai phong quang phd, trudng Pai hoc
Bach Khoa Ha Noi.

3. KET QUA VA THAO LUAN

Ham luwong ion dat hiém trong cac phtic chat duoc xac dinh bang phuong phap
chuan d6 complexon. Két qua cho thay, ham luong ion dat hiém trong cac phirc chat xac
dinh dugc bang thuc nghiém (16,09 %; 17,23 %) twong tng véi cac phirc chat hdn hop
ctia Nd(I11), Sm(Ill) 1a tuong ddi pht hop véi cong thire gia dinh Na[Ln(HSal)s.Bipy]
(Ln: Nd, Sm; Hsal": salixylat; Bipy: 2,2-bipyridin).

Su hinh thanh phirc chat va tinh chat lién két trong phirc chat duge khang dinh nho
phuong phap pho hap thu hong ngoai. Cong thirc phan tir va cong thirc ciu tao gia thiét
ctia phirc chat duge xac dinh boi phuong phép phd khdi lwong. Hinh 1, 2 1a phd hip
thu hong ngoai va phd khdi lwong cua cac phirc chat Na[Ln(HSal),.Bipy]. Hinh 3, 4 1a
phd huynh quang cta cac phtrc chat hdn hop phdi tir cia Nd(111) va Sm (I1I) twong tng.
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Hinh 1a. Phé hdp thu hong ngoai ciia
Na[Nd(HSal),.Bipy]

Hinh 1b. Phé hdp thu hong ngoai cia
Na[Sm(HSal),.Bipy]

Trong pho hap thy hong ngoai ciia cac phirc chat hdn hop phdi tir xuat hién dai co
cuong do manh ¢ viung (1614 + 1620) cm™ duoc quy gan cho dao dong hoa trj bat ddi
xtng ctia nhém C=0, ching dich chuyén vé ving c¢6 sé song thip hon so véi phé ciia
H,Sal t do (1661 cm™). Pidu d6 ching t6, trong cac hop chit da hinh thanh lién két
kim loai — phéi tir (Ln**-0) qua nguyén tir oxi cia nhém —COQ". Mit khac, trong phd
hép thu hong ngoai cua cac phirc chat hon hop phdi tir xuat hién cac dai trong ving
(1588 — 1592) cm™, cac dai nay duoc quy gan cho dao dong hoa tri cua lién két
C=N trong cac phtric chat hdn hop, cac dai nay déu bi dich chuyén vé ving ¢ sb
song thip hon so v6i vi tri twong Gng cua né trong phd cua Bipy tu do (1573 cm™).
Nhu vdy trong phirc chat hdn hop, sy phdi tri cua phdi tr v6i ion dat hiém Ln**
duoc thuc hién qua nguyén tir oxi cia nhém —COQ" trong ion cacboxylat va qua
nguyén tir N trong 2,2-bipyridin.
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Hinh 2b. Phé khéi lwong ciia
Na[Sm(HSal)4.Bipy]
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Hinh 2a. Phé khoi lwong ciia
Na[Nd(HSal),.Bipy]

Trén phd khéi lugng cua cac phirc chat hdn hop phéi tir déu xudt hién pic c6 m/z 16n nhat
bing 848 va 854 tuong tmg véi cac phirc cht cia Nd* va Sm*. Cac gia tri nay img ding
voi cong thire ion phan tir [Ln(HSal),Bipy] (Ln**: Nd**, Sm®*, HSal": salixylat; Bipy: 2,2’
bipyridin) ctia cac phtic chét. Diéu d6 chimg to, trong diéu kién nghi phd, cac phirc chat déu
ton tai & dang monome [Ln(HSal)4Bipy]’, cac ion phan tir nay tuong ddi bén trong diéu kién
ghi phd. Tir két qua phd khdi luong, két hop véi cac dit kién ciia phd hap thy hong ngoai



chiing t6i gia thiét rang trong diu kién ghi phd, phirc cht hdn hop phdi tir co s phdi tri 10.
Trén co s& ndy ching i gia thiét cong thirc cau tao ctia phirc chat nhu sau:
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(Ln: Nd, Sm)

Trong phd khéi luong cua cac phirc chét
hdn hop phéi tir, bén canh céc pic dic trung
cho sy c6 mat cua ion phan tu
[Ln(HSal),Bipy] , con xuat hién cac pic
dac trung cho sy c¢6 mat cua C&c ion
monome [Ln(HSal);]” va [Ln(HSal)s3]
(twong tmg véi cac pic ¢6 m/z 691 va 553
d6i voi phire chit cua Nd(III); cac pic cd
m/z 699 va 561 dbi v6i phirc chit cua
Sm(ll).

Nghién ctru kha ndng phat huynh quang

ctia cac phuc chat thay rang, d6i voi phiic chat neodim salixylat, khi duoc kich thich boi
buc xa tir ngoai & 325 nm, phd phat xa huynh quang cta phirc chat xuit hién & ving tir
350 + 900 nm vd&i ba cuc dai phat xa, cuc dai phat xa thir nhét co6 cuong do rit manh &
388 nm (hinh 3) tng v6i su phat xa anh séang tim, sy phat xa nay tuong ing v6i chuyén

doi *F,, —*lg,, [6]. Ngoai ra trén phd phat xa huynh quang ciia phirc chét con c6 hai

cuc dai phat xa rat yéu ¢ 855 nm va & 891 nm trong ving hong ngoai.

Nghién ctru kha ning phat xa huynh quang cua samari salixylat cho thdy, khi duoc
kich thich bai nang luong tir ngoai ¢ 325 nm, phirc chat nay phat xa huynh quang rat
manh ¢ vung 350 + 740 nm véi ndm dai phat xa hep va ruc r& & 403 nm, 560 nm, 596
nm, 643 nm va 701 nm. Céc dai phat xa ndy tuong ing voi sy xuat hién anh sang ving
tim (403 nm), vung luc (560 nm), ving cam (596 nm) va ving do (643 nm; 701 nm).
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Céc dai phat xa nay duoc quy gan twong Gng cho su chuyén doi *F,, — °H,,, (404
nm), *G,,, — *H,,, (560nm), *G,, — °H,,, (596nm),*G,,, — °H,,, (643nm), “G,, — °H,,,,
(701 nm) ctia ion Sm>* [6]. Trong s6 nim dai phat xa thi cuc dai phat xa 4nh séng mau cam &
596 nm va mau do ¢ 643 nm ¢6 cuong d6 phat xa manh nhét (hinh 4).

Nhu vy khi nhan duoc niang luong kich thich & 325 nm, trong céc phtic chat,
cac phdi tir d3 duoc chuyén Ién trang thai kich thich va chung di chuyén ning luong
kich thich nay t&i Lo(IIT) (Ln: Nd, Sm). O trang théi kich thich khong bén, cac ion
d4t hiém s& chuyén vé trang thai co ban va phat xa ra anh sang dic trung ciia cic ion
d4t hiém. Huynh quang c6 duoc cua cac phirc chat 1a do cac tdm phat quang Ln®*
nhan dugc ning luong tir ngudn kich thich thong qua anh hudng rat 1on cia
trudng phdi ti.

IV.KET LUAN

1. Pa tong hop dugc hai phuc chat hdn hop phdi tir cuia Nd(I11) va Sm(111) véi axit
salixylic va 2,2’-bipyridin

2. Phuong phéap phén tich nguyén t6, phd hip thy hong ngoai va pho khdi lugng da
xé4c dinh cac phirc chat déu ¢ dang khan va co cong thic chung Na[Ln(HSal)s.Bipy]
(Ln: Nd, Sm; Hsal-: salixylat; Bipy: 2,2-bipyridin).

3. Pa dua ra cong thirc cau tao gia thiét ctia ion phan tir phirc chat, trong d6 ion dat
hiém phdi tri hai cang qua 2 nguyén tir oxi cia COO” ciia 4 phdi tir salixylat va qua 2
nguyén tir nito ctia 1 phdi tir 2,2°-bipyridin.

4. Pi nghién ciru cac phirc chat bang phwong phap phd huynh quang, két qua
cho thay céc phirc chat di tong hop déu c6 kha niang phat xa huynh quang khi
duoc kich thich boi budc song A = 325nm, do c6 qua trinh chuyén ning luong
hiéu qua tir phdi tr sang ion dat hiém. Kha ning phat quang cta phtrc chat Sm(III)
ruc r& hon phirc chat ciia Nd(III).
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