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SUMMARY

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

Four complexes 2-thiopheneacetate of light rare earth ions with the general formula
Na[Ln(TPA),J.3H-O (Ln’*: Nd'*, Sm’*, Ew’’, Gd’*; TPA: 2-thiopheneacetate) 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(IIl), Gd(Ill) complexes
displayed only narrow bands arising from 4F3 = N I,,, and 6P7 N 887/2 tranmsition,
respectively. On the other hand, the emission spectrum of the Sm (Ill) complex displayed five
bands arising from ‘F,,—°Hj,, 4G5/2 — 6Hs/z, ‘G,,-°H,,, *G,,-°H,,,
‘G 50— 6 H,,,, transitions. The emission spectrum of the Eu (IIl) complex displayed five bands

arising from 5D0—7F1, 5D0—7F2,5D0—7F3, 5DO—7F4 5D0—7F5transitions.

1. MO DAU

Céc hop chit cia ion dat hiém thu hut sy
quan tdm nghién ctru ctia nhidu nha khoa
hoc trong va ngoai nudc vi nd ¢o cac tinh
chit quang hoc va tir tinh quy bau trong
linh vuc ché tao vat liéu méi [1, 2]. Thuc
té, cac hop chét nay co tiém ning ing dung
rat 16n trong khoa hoc vat liéu dé tao ra cac

chit siéu din, cac ddu do phat quang trong
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phan tich sinh hoc, trong khoa hoc moi
truong, trong cong nghé sinh hoc té bao va
nhiéu linh vuc khoa hoc ki thuat khac [3,
4]. Tuy nhién, nhirg nghién ctru vé& phirc
chit c6 kha niang phat huynh quang co it
cong trinh d& cap t6i. Trong cong trinh nay
ching t6i tién hanh tdng hop va nghién ctru

kha ning phat huynh quang ctia phirc chit



mot s nguyén td dit hiém nhe vé6i axit 2-
thiophenaxetic.

2. THUC NGHIEM

2.1. Tong hop céc phirc chit 2-
thiophenaxetat dit hiém

Céac 2-thiophenaxetat dat hiém duoc tong
hop mé phong theo quy trinh ¢ tai liéu [5].
Phuc chit dugc tao thanh tir phan tng giita
dung dich clorua cia Ln(IIl) (Ln(II):
NdA(III), Sm(IIT), Eu(Ill), GA(IIT)) véi natri
2-thiophenaxetat (NaTPA). Ti 1¢ giira sb
mol ion dit hiém Ln®" va s6 mol natri 2-
thiophenaxetat 13 1:4. Qua trinh téng hop
phtrc chét duoc thuc hién & nhiét do phong,
pH =~ 4-5. Hiéu suét tong hop dat 80-85 %.
San phim c6 miu dic trung cua ion dat
hiém. Céac phirc chit da tong hop co cong
thirc chung la Na[Ln(TPA),].3H,0 (Ln(III):
NdA(II), Sm(I1T), Eu(Ill), Gd(III); TPA™: 2-
thiophenaxetat)

2.2. Cac phwong phap nghién ciru

Ham luong d4t hiém duogc xac dinh béng
phuong phap chuin d6 Complexon véi chét
chi thi Arsenazo III.

Phd hép thu hdng ngoai dugc ghi trén may
Impact 410 — Nicolet (My). Mau duoc ché
tao béng cach ép vién vdi KBr, thuc hién
tai Vién Hoa hoc - Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

Gian d6 phan tich nhiét duoc ghi trén may
Labsys TG - SETARAM (Nhat) trong moi
truong khong khi. Nhiét d6 duoc nang tur
nhiét d6 phong dén 800°C voi téc do ddt
noéong 10°C/phat, thuc hién tai Khoa Hoa
hoc, Truong PHKHTN-DHQG Ha Nai.
Phé huynh quang dwgc do trén quang phd
ké huynh quang Horiba iHR 550 dugc trang
bi v&i cuvet thach anh, thyc hién tai phong

quang phd, Vién vat liéu - Vién Han Lam

khoa hoc va Cong nghé Vi¢t Nam.

3. KET QUA VA THAO LUAN

Phuong phap chudn d6 Complexon vé6i chit
chi thi Arsenazo III dugc dung dé xac dinh
ham lwong ion dit hiém trong cac phuc
chit. Két qua cho thiy ham luong dét hiém
trong cac phirc chit xac dinh bing thuc
nghiém twong d6i phu hop voi cong thirc
gia dinh Na[Ln(TPA),].3H,O (Ln(III):
NdA(II), Sm(I1T), Eu(Ill), Gd(II); TPA™: 2-
thiophenaxetat)

Do bén nhiét cua cac phurc chit duge
nghién ctru bang phwong phap phén tich
nhiét. Phé hdp thu hdng ngoai dugc ding
dé nghién ctru sy hinh thanh phtc chit va
tinh chit lién két trong phtrc chat. Hinh 1 va
2 1 gian dd phan tich nhiét va phd héap thu
hdng ngoai cua phic chit neodim 2-
thiophenaxetat. Hinh 3, 4, 5, 6 1 phd phat
xa huynh quang cia cic phuc chat 2-
thiophenaxetat cua  Nd(III), Sm(III),
Eu(III), GA(IIT) twong tng.

Trong phé hip thu hdng ngoai cua cac phirc
chit déu xuit hién cac dai co cuong do
manh & (1544 - 1555) cm™ duoc quy gan
cho dao dong hoa tri bat dbi xung cua
nhém -COO". Céc dai nay di dich chuyén
vé ving c6 sb song thip hon so voi vi tri
tuong Gmg cta n6 (1704 cm™) trong phd hép
thy hdng ngoai clia axit 2-thiophenaxetic.
Chirng to trong cdc phirc chdt di hinh
thanh su phdi tri cua phdi tir voi ion dat
hiém qua nguyén tir O cua -COO". Trong
phé hip thu hdng ngoai cia cac phirc
chit déu c6 cac dai hip thu trong ving
(3395 + 3440) cm™ dic trung cho dao
dong hoa tri cuia nhém OH™ trong phan
tr nude, chung to cac phuc chit nay

déu co6 nudc trong phan tir.
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Hinh 1: Phé hdp thu hong ngoai ciia
Na[Nd(TPA),].3H,0

Trén gian dd phan tich nhiét cua cac phuc
chat déu xuit hién hiéu ung thu nhiét va
hiéu tng mit khdi luong & khoang (109 +
142)°C, chung té trong thanh phin cua
cac phirc chit nay c6 nudc hydrat. Két
qua nay hoan toan phu hgp véi dir liéu
phd hdng ngoai cua cac phirc chit. Cac
hi¢u trng thu nhiét va téa nhiét con lai ing
v6i qua trinh phan huy cia cac phirc chét
tao ra san phim cudi cing 14 cac oxit hdn
hop NaLnO..

Nghién ctru kha nang phat huynh quang
cia cic phirc chit thiy ring, khi duoc
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Hinh 3. Phé phdt xa hupnh quang ciia
Na[Nd(TPA),].3H,0
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Hinh 2. Gian do phdn tich nhiét cia
Na[Nd(TPA),].3H,0

kich thich boi blrc xa tir ngoai ¢ 346 nm,
phd phat xa huynh quang cia phuc chit
neodim 2-thiophenaxetat
xuat hién ¢ ving tr 350 = 700 nm véi
hai cuc dai phat xa, cuc dai phat xa thu
nhéit c¢é cuong do rAt manh & 400 nm
(hinh 3) trng v&i sy phat xa 4nh sang tim,

su phat xa nay twong tng véi chuyén doi
4 4 . A 2
F,, —"1I;, [6]. Ngoai ra trén phd

phat xa huynh quang cua phirc chit con
c6 mot cuc dai phat xa rat yéu 0 694 nm

vO1 su xuat hi€n anh sang mau do.
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Hinh 4. Phé phat xa hupnh quang ciia
Na[Sm(TPA),].3H,0



Pdi  v6i phuc  chdt samari 2-
thiophenaxetat, khi dugc kich thich boi
ning luong tir ngoai & 325 nm, phirc chét
nay phat xa huynh quang rdt manh &
vung 350 + 750 nm véi ndm dai phat xa ruc
r6 & 403 nm, 561 nm, 596 nm, 643 nm va
710 nm. Céc dai phat xa nay tuong ung voi
sw xudt hién 4nh sang vung tim (403 nm),
vung luc (561 nm), ving cam (596 nm) va
vung do6 (643 nm; 711 nm). Cac dai phat
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4G5/2 - 6H9/2 ’4G5/2 - 6H11/2 cua ion
Sm®" [6]. Trong sé nam dai phat xa thi
cuc dai phat xa anh sang mau cam & 596
nm va mau d6 & 643 nm co6 cuong do
manh nhit (hinh 4)
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Hinh 5. Phé phat xa hupnh quang ciia
Na[Eu(TPA),].3H,0

Phd phat xa huynh quang cta phirc chat
europi 2-thiophenaxetat xuit hién & ving
tir 550 + 750 nm. Khi bi kich thich boi nang
luong tir ngoai & 325 nm, phic chit nay
phat xa huynh quang v&i nam cuc dai phat
xa hep va sic nét lién tiép & 592 nm, 618
nm, 656 nm 684 nm va 702 nm (hinh 5),
trong do6 cuc dai phat xa & 656 nm c6 cuong
do rat yéu, hai cuc dai phat xa & 592 nm va
702 nm cé cuong do trung binh va tuong

duong nhau, con cuc dai phat xa & 618 co
cudong d6 manh nhit. Ung véi cac dai phat xa
nay la su xudt hién anh sang ruc rd cua mién
trong thiy: ving cam (592 nm; 618 nm) va
ving dé (656 nm, 684 nm, 702 nm). Cac dai
phd ndy duoc quy gin twong tmg cho su
chuyén doi

°D,-'F,,’D,-"F,,’D, - 'F,,

°D,-F,, °D, - "F,, cliaionEu"" [6].
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Hinh 6a. Phé phdt xa hupnh quang ciia
Na[Gd(TPA),].3H>0 kich thich o 406 nm

Pbéi  v6i phac chidt gadolini  2-
thiophenaxetat, khi dugc birc xa boi anh
sang tim & 406 nm, phtc chit ndy phat ra
mot dai phat xa duy nhit, sic nét va c6
cuong do phat xa rt manh (hinh 6a), phat
xa nay thudc ving anh sang luc ¢ 505 nm,
su phat xa nay phu hop véi chuyén muc
ning luong °P,, —°S., .Mat khac, néu
duogc kich thich boi anh sang tir ngoai ¢ 330
nm, phirc chit ciing c6 kha ning phat xa
anh sang tim ¢ 408 nm (hinh 6b), sy phat
xa ndy phu hop véi chuyén mirc ning
lugng °P,,, — *S, , caa ion Gd**[6].

Nhu vay, cac ion Nd*, Sm’", Eu®" va Gd**
déu c6 kha niang phat huynh quang khi
nhan duoc niang luong kich thich & cac
ving budc song turong ung la 346 nm, 325
nm va 406; 330 nm dé chuyén 1én trang thai
kich thich, sau d6 1a cac qua trinh phuc hoi
xudng nhirng mirc ning lwong thip hon va
phat huynh quang. Cac két qua nay chimng
t6 truong phdi tr 2-thiophenaxetat di anh
hudong mot cach c6 hiéu qua kha nang phat
quang cia cac ion dat hiém.

4. KET LUAN
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Hinh 6b. Phé phat xa hupnh quang ciia
Na[Gd(TPA),].3H,0 kich thich ¢ 330 nm

1. Da tong hop dugc bdn phuc chat 2-
thiophenaxetat cua  Nd(III), Sm(III),
Eu(I1), GA(IIT).

2. Pi nghién ctru cac san phim bang
phuong phéap phén tich nguyén t, phd hap
thy hdng ngoai va phan tich nhiét. Két qua
cho thay da hinh thanh lién két phdi tri giita
ion dit hiém Ln*" voi phéi tr 2-

thiophenaxetat, cac phtrc chit déu ¢ dang

hidrat, co cong thirc chung
Na[Ln(TPA),].3H,0  (Ln(IIl):  Nd(III),
Sm(I1D), Eu(Il), GddI), TPA: 2-
thiophenaxetat)

3. D3 nghién ctu cac phirc chit béng
phuong phap phd huynh quang, két qua cho
thdy cac phirc chit nghién ctru déu c6 kha
nang phat huynh quang khi duoc kich thich
boi cac nang lugng phu hop. Trong 4 phirc
chit, kha ning phat quang cua hai phirc
chat samari 2-thiophenaxetat va europi 2-
thiophenaxetat 12 manh nhit déu gdm 5
dai phat xa hep, séc nét va ruc rd & vung
anh sang trong thiy. Con phd huynh
chdt neodim 2-

quang cua phic

thiophenaxetat va gadolini 2-
thiophenaxetat 13 twong tu nhau chi xudt

hién mot dai phat xa & ving anh sang tim



va luc. Kha ning phat quang clia cac phirc
chit 13 do cac tdm phat quang Ln®* nhén
duoc ning lugng tir ngudn kich thich thong

qua anh huéng rat 16n ca trudng phdi tu.
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