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SUMMARY

PREPARARION AND LUMINESCENCE INVESTIGATION OF PICOLINATE
COMPLEXES OF SOME RARE EARTH ELEMENTS

Some complexes salicylates of rare earth ions with the general formula Na[Ln(Pic),
(Ln®": Nd**, sm**, Eu®", Gd**; Pic™: picolinate) 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 discussed. The emission spectra of the Nd(lIl), Gd(Il1l) complexes

displayed only narrow bands arising from *F,,-*l,,and °P,,—®S,,, transition,
respectively. On the other hand, the emission spectrum of the Sm (Il1l) complex
displayed four bands arising from *‘G,,-°H,,, “Gy,—°H,,, ‘G, —°Hy,,
*G,,, — °H,,,, transitions. The emission spectrum of the Eu (111) complex displayed five

bands arising from °D, - 'F,, °D,-'F, °D, - 'F,,’D, - 'F,, °D, — 'F, transitions.

1. MO PAU

Trong linh vuc ché tao vat liéu méi thi
huéng nghién cuu cac vat li¢u phat
quang, dac biét 1a cac cacboxylat kim
loai c6 kha nang phat quang ngay cang
thu hut sy quan tdm nghién ctru cda céc
nha khoa hoc trong va ngoai nude [1, 2,
3]. Thuc té, cac phirc chat nay co tiém
ning ung dung rat 1on trong khoa hoc
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vét liéu dé tao ra cac chat siéu dan, cac
dau do phat quang trong phan tich sinh
hoc, trong khoa hoc moéi trudong, trong
cong nghé sinh hoc té bao va nhiéu linh
vuc khoa hoc ki thuat khac [4,5]. Vai
muc dich hudng nghién ctru co ban vao
tmg dung thyc tién, trong cong trinh nay
chiing t6i tién hanh tong hop va nghién
ctru kha ning phat quang phtic chat cia



mot sb nguyén t6 dat hiém ning véi axit
salixylic.

2. THUC NGHIEM

1. Tong hop cac phire chat picolinat
dét hiém

Céc picolinat dat hiém dugc tong hop
mod phong theo quy trinh ¢ tai li¢u [6].
Phirc chat duoc tao thanh tir phan tng
gitta dung dich clorua cua Ln* (Nd**,
sm*, Eu®*, Gd®*) voi natri picolinat. S6
mol ion dét hiém (n ) va s6 mol natri

salixylat (N yipicomna ) duoC 14y theo ti 18

N et Nripicoinge. = 11 4. Qua trinh tong
hop phtrc chit duoc thuc hién & 60°C,
pH = 6. Hiéu suat tong hop dat 80-85 %.
San phdm c6 mau dic trung cua ion dat
hiém. Cac phirc chat da tong hop co
cong thire chung 1a Na[Ln(Pic), (Ln**:
Nd**, sSm*, Eu**, Gd*"; Pic: picolinat)
2. Cac phwong phap nghién ciru

Ham lugng dat hiém dugc xac dinh bang
phuong phép chuin d6 Complexon véi
chét chi thi Arsenazo IIL

Pho hép thu hé)ng ngoai dugc ghi trén
may Impact 410 — Nicolet (My). Mau
duoc ché tao bang cach ép vién véi KBr.
Gian d6 phan tich nhiét duoc ghi trén
mady DTG — 60H trong mdi truong
khong khi. Nhiét d6 dugc nang tir nhiét
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Hinh 1. Phé hdp thu héng ngoai
cuaNa[Sm(Pic)4]

d6 phong dén 800°C voi toe do ddt néng
10°C/pht.

Phé huynh quang dwgc do trén quang
ph6 ké huynh quang Horiba iHR 550
duoc trang bi voi cuvet thach anh, thuc
hién tai phong quang phd, Vién vat liéu -
Vién Han lam khoa hoc va céng nghé
Viét Nam.

3. KET QUA VA THAO LUAN

Phuong phap chuan d6 Complexon voi
chét chi thi Arsenazo III duoc dung dé
xac dinh ham lugng ion dat hiém trong
cac phirc chat. Két qua cho thdy ham
lugng dat hiém trong cac phirc chat xac
dinh bang thuc nghiém tuong dbi phu
hop véi cong thirc gia dinh Na[Ln(Pic),
(Ln**: Nd**, sm*, Eu*, Gd*: Pic:
picolinat).

Do bén nhiét cua cac phirc chat duge
nghién ctru bang phuong phap phan tich
nhiét. Pho hap thu hong ngoai dugc ding
dé nghién ctru sy hinh thanh phuc chat
va tinh chat lién két trong phuc chat.
Hinh 1 va 2 14 gian d6 phan tich nhiét va
phd hap thu hdng ngoai ciia phirc chét
samari picolinat. Hinh 3, 4, 5, 6 1a phd
phat xa huynh quang cua cic phiic chét
salixylat cua Nd(I11), Sm(lll), Eu(lll),
Gd(11) twong ung.

B o0t bt Ky oy oo Foo56 Loy

Hinh 2. Gidn do phan tich nhiét ciia
Na[Sm(Pic),]
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Trén gian d6 phan tich nhiét ciia cac
phirc chat déu khdng xuat hién hiéu ung
thu nhiét va hiéu tng mat khdi luong &
duéi 433°C, chimg t6 cac phuc chat déu
khan, khdng chira nudc. Két qua nay
hoan toan phui hop vai dir liéu phd hép
thy hong ngoai. Cac hiéu ung thu nhiét
va toéa nhiét con lai Gng v61 qué trinh
phan huy cia cac phirc chat tao ra san
pham cudi cung 13 cac oxit hdn hop
NaLnO..

Nghién ctru kha nang phat quang cua
cac phirc chét thiy rang, khi duoc kich
thich bdi bic xa to ngoai & 330 nm,
phd phat xa huynh quang cta phirc
chit neodim picolinat xuit hién ¢
vung tu 350 + 450 nm véi mot cuc dai
phat xa duy nhit & 400 nm (hinh 3),
cuc dai nay c6 cuong do rat manh véi
su phat xa anh sang tim. Sy phat xa
ndy tuong ung vo&i chuyén doi
4F3/2 - I9/2 [7]
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Hinh 3. Phéphc%t xa huynh quang cua
phirc chat Na[Nd(Pic)4]

Phé phét xa huynh quang cua phirc chat
europi picolinat xuét hién ¢ ving tir 550
+ 750 nm. Khi bi kich thich bdi nang
lugng tir ngoai & 225 nm, phic chat nay
phat xa huynh quang v6i ndm cuc dai
phat xa hep va sic nét lién tiép ¢ 579
nm, 591 nm, 618 nm, 656 nm va 684 nm
(hinh 4), trong d6 cuc dai phat xa & 656
nm c6 cuong do rat yéu, hai cuc dai phat
xa & 591 nm va 684 nm c6 cuong do trung
binh va tuong duong nhau, con cuc dai
phat xa ¢ 618 co cuong d6 manh nhat.
Ung voi cac dai phat xa nay la su xuat
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Hinh 4. Phéphét xa huynh quang cua
phirc chat Na[Sm(Pic)4]

hién 4nh sang ruc r& ctia mién trong thiy:
vung luc (579 nm), ving cam (591 nm;
618 nm) va vung do (656 nm; 684 nm).
Cac dai pho nay dugc quy gan twong Gng
cho sy chuyén doi °D,—"F, (579 nm),
°D, - 'F, (591 nm), °D, - "F, (618 nm),
°D,—'F, (656 nm) °D, - 'F, (684 nm)
caa ion Eu®* [7].

Phé phat xa huynh quang ctia phirc chit
europi picolinat xuat hién & ving tir 550
+ 750 nm. Khi bi kich thich bdi nang
lwong tir ngoai & 225 nm, phtic chat nay



phat xa huynh quang véi nam cyc dai
phat xa hep va sic nét lién tiép & 579
nm, 591 nm, 618 nm, 656 nm va 684 nm
(hinh 4), trong do cuc dai phat xa & 656
nm c6 cuong do rat yéu, hai cuc dai phat
xa ¢ 591 nm va 684 nm c6 cudng do trung
binh va twong duong nhau, con cuc dai
phat xa ¢ 618 co6 cuong do manh nhét.
Ung voi cac dai phat xa nay la su xuét
618

Eu-Pico
aexc =225 nm

30000

hién anh sang ruc r& ciia mién trong thiy:
vung lyc (579 nm), ving cam (591 nm;
618 nm) va vung dé (656 nm; 684 nm).
Céc dai phd nay dugc quy gan twong tmg
cho sy chuyén doi °D,-"F, (579 nm),
°D, - 'F, (591 nm), °D, - 'F, (618 nm),
°D, - 'F, (656 nm) °D, - 'F, (684 nm)

cua ion Eu® [7].
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Hinh 5. Phé phat xa huynh quang cia
phite chdt Na[Eu(Pic)4]

Khéc v6i ba phirc chat trén, & phirc chat
gadolini picolinat, khi dugc buc xa boi
4nh sang tim & 406 nm, phrc chat nay
phat ra mot dai phat xa duy nhét, hep,
sdc nét va cd cuong do phat xa rat manh
(hinh 6), phat xa nay thudc ving tir
ngoai & 323 nm va la huynh quang
chuyén d6i nguoc cta phirc chét gadolini
picolinat. Sy phat xa nay phu hop voi
chuyén muc nang luong °P,, —°S,,, cia
ion Gd** [7].

Nhu vdy, cac ion Nd**, Sm*, Eu®" va
Gd** ddu c6 kha ning phat huynh
quang khi nhan dugc nang lugng kich
thich & cac vung bude song twong tng la
330 nm, 225 nm, 225 nm va 406 nm dé
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Hinh 6. Phé phat xa hupnh quang ciia
phire chdt Na[Gd(Pic)4]
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chuyén 1én trang théi kich thich, sau d6
1a cac qua trinh phyc hdi xudng nhiing
mirc ning luong thap hon mang lai cac
qua trinh phat huynh quang. Riéng phtrc
chat gadolini picolinat xuat hién huynh
quang chuyén déi nguoc khi dugc kich
thich & 406 nm. Hién tuong nay cé thé
duoc 1i giai do qua trinh phtrc chat hip
thu lién tiép nhiéu hon mét photon co6
ning luong thap hon ning lugng ma
phtc chat phat xa. Cac két qua nay
chting t6 trudng phdi tir picolinat da anh
huong mot cach c6 hiéu qua kha nang
phat quang ctia cac ion dat hiém.

4. KET LUAN

61



1. Pid tong hop dugc ba phuc chit
salixylat cuaa Nd(I11), Sm(lll), Eu(lll),
Gd(lt).

2. Pa nghién clru cac san phiam bang
phuong phap phan tich nguyén tb, phd
hap thu hong ngoai va phan tich nhiét.
Két qua cho thdy cac phtc chat déu &
dang khan, c¢6 cong thic chung
Na[Ln(Pic); (Ln*": Nd**, sm*, Eu*,
Gd**; Pic™: picolinat).

3. ba nghién ctru cic phirc chit bang
phuwong phap phd huynh quang, két
qua cho thiy cac phtc chat nghién
cru déu c6 kha niang phat huynh
quang khi dugc kich thich béi cac
nang luong phu hgp. Trong 4 phuc
chat, kha ning phat quang cta 2 phirc
chit neodim picolinat va gadolini
picolinat kém hon 2 phitc chat samari
picolinat va europi picolinat. Phé
huynh quang cua phtc chat neodim
picolinat va gadolini picolinat la
twong tu nhau va chi xuét hién 1 dai
phat xa ¢ vung anh sang tim va anh
sang tu ngoai tuong ung voi 2 phuc
chat caa Nd(I11) va Gd(l1l). Hai phtc
chét picoinat caa Sm(I11) va Eu(lll) déu
c6 kha nang phat quang manh va ruc 0.
Duéi kich thich & 225nm, phic chét
samari picolinat phat huynh quang manh
trong vung tir anh sang luc dén anh sang
do véi 4 dai phat xa & 560nm, 559nm,
642nm, va 771nm. Ciing dudi kich thich
& 225nm, phirc chat europi picolinat phat
huynh quang manh va ruc r& véi 5 dai
phat xa hep va sdc nét & 579nm, 591nm,
618nm, 656nm va 684nm trong vung
anh sang mau luc dén anh sang do. Kha
nang phat quang ctia cac phtic chat 1a do
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c4c tam phat quang Ln** nhan dwoc ning
lwong tir ngudn kich thich thong qua anh
hudng rat 16n ctia truong phdi ti.
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