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SUMMARY

SYNTHESIS, CHARACTERIAL THE COMPLEXES OF EUROPIUM(III)
AND TERBIUMII) WITH MIXTURE LIGAND L-PHENYLALANINE AND
O-PHENANTHROLINE

The complexes

Ln(Phe);PhenCl3.3H,O  (Phe:

L-phenylalanine;  Phen: o-

phenanthroline; Ln: FEu,Tb) have been synthesized and characterized by the

elecmental anlysic, IR spectra, themal analysic and fluorescence spectra methods. IR

spectra indicated that the rare earth ions are coordinated by both the oxygen atom

from the COO group and the nitrogen atom from the NH; group from L-

phenylalanine and the nitrogen atom o-phenanthroline. The complexs were also

compared in terms of fluorescent properties.
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1. MO DAU

Trong nhitng nim gan day phuc chat
cia nguyén té dat hiém(NTPH) voi
hdn hop cac phdi tir hitu co khac nhau
dang thu hat sy chd ¥ cia nhiéu nha
khoa hoc. Phirc chat cua Eu(IIl), Y(III)
v6i hdn hop phdi tir axit salixylic va o-
phenantrolin dugc tong hop, nghién
ctru tinh chit trong [1], phirc chat cua
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Eu(III) v6i hdn hop phéi tir B-diketon
va 2,2-dipyridin hodc o-phenantrolin
duoc tong hop va nghién ctru tinh chét
trong [2], phtc chit cia mot s6 NTPH
va hdn hop cac phdi tir hiru co khac
cling da dwoc téng hop va nghién ctu
tinh chét trong [3,4,5,6]. Trong bai bao
nay ching toi thong bao két qua tong
hop, nghién ctru phirc chat cia Eu(Ill),



Tb(III) véi hdn hop phdi tr L-
phenylalanin(phe) va o-
phenantrolin(phen)

2. THUC NGHIEM

2.1. Héa chat

Mudi EuCls, TbCl; duge diéu ché tir
cac oxit tuong ung Eu,O; va TbsO;
(loai 99,9% cua hang WAKO, Nhat
Ban) , L-phenylalanin,
phenantrolin, HCI (Merck).
2.2. Tong hop phitc chit cia Eu(IIl),
Tb(IIl) véi hén hop phédi ti L-
phenylalanin va o-phenantrolin

Can chinh xac khéi Ilwong L-
phenylalanin va o-phenantrolin theo ti

etanol, o-

16 mol 3:1. Hoa tan hdn hop bang dung
dich etanol, dun néng dén khi hdn hop
tan hoan toan. Thém tur tr dung dich
LnCl; trong etanol theo ty 1& mol Ln®":
Phe =1: 3 (Ln’": Eu’", Tb*") vao hdn
hop trén, dung dung dich NaOH loang
dé diéu chinh pH dén 6,5 <7,0. Pun hoi
lvu hon hop phan ung trong 6 gio &
70+80°C. C6 dung dich cho dén khi
xuét hién vang bé mat thi dung lai. bé
ngudi, sau vai ngay cac tinh thé phurc
chét s& tach ra. Loc, rira phtrc chat bang
axeton va bao quan trong binh hut 4m
[3]. Phitc chit tao thanh c6 mau hong
nhat, tan trong nudc, khong tan trong
axeton, etanol .....

3. Phwong phap nghién ciru

e Ham luong Ln** duoc xac dinh theo
phuong phap chuan d6 complexon véi
chat chuan DTPA, chi thi asenazo (I11),
dung dich dém pH= 4,0.

e Ham lugng N x4c dinh theo phuong
phap Kendan.

e Ham luong Cl xac dinh theo phuong
phap Morh vé&i chiat chudn AgNO;
0,01M, chi thi K,CrO4 5%.

e Ph6 hap thu hdng ngoai (IR) cua cac
phéi tir va cac phirc chat duoc ghi trén
may Mangna IR 760 spectrometer ESP
Nicinet (M§$) trong ving tan sd
400+4000 cm’. Cac miu dugc trom,
nghién nhé va ép vién v6i KBr.

e Gian dd phan tich nhiét duoc ghi trén
may Labsys Evo (Phap) trong moi
truong khong khi trong khoang nhiét do
30°C+1000°C, téc do6 gia nhiét
10°C/phut.

Phé huynh quang cua cic phuc chit
duoc ghi trén thiét bj PL Horiba Yvon
iHR320 (AIST — HUST).

3. KET QUA VA THAO LUAN

3.1. Thanh phan cia phirc chit

Két qua phén tich ham lugng (%) cac
nguyén té (Ln, N, Cl) cta cac phirc
chat duoc dwa ra & bangl

Badng 1. Ham lwong % (Ln, N, CI ) ciia cdc phitc chdt

o %Ln %Cl %N
Cong thuce gia dinh
LT TN LT TN LT TN
Eu(Phe);PhenCl;.3H,0O 15.12 14.82 10.59 | 10.35 |6,91 |6,78
Tb(Phe);PhenCl;.3H,O 15.70 15.45 10.52 | 10.41 6,96 |6,73




Trong cong thuc gid dinh cua cac

phtrc chat s6 phan t¢ H,O duoc xéc
dinh theo phuong phép phan tich nhiét
& phan sau.
Két qua trén cho thdy ham luong %
(Ln, Cl, N ) xac dinh béng thuc nghiém
twong dbi phu hop véi cong thuc gia
dinh dua ra.

3.2. Nghién ctru cac phirc chit bang
phuong phiap phé hip thu hong
ngoai(IR).

Két qua chup phé IR caa cac phdi tir va
cac phirc chat duoc dua ra ¢ bang 2.
Hinh 12 1a phéd IR
Eu(Phe);PhenCl;.3H,0 va
Tb(Phe);PhenCl;.3H,0

cua

cua

» ’ A 7 - -1 ” ’ Ae 9 \ ’ , A
Bang 2. Cac so song ddc trung (cm™ ) cua cdc phoi tir va cdc phiec chat

Hop chit Phe Phen Eu(Phe);PhenCl;.3H,0 | Tb(Phe);PhenCl;.3H,0

yOH" - 3399,28 3387,10 3440,41
a‘ 3071,97 - 3099,58 3130,25

R ] 2981,48 - 3037,07 3060,18

£00- | 1560,18 - 1572,74 1579,73

£00= | 1408,00 - 1421,88 1422,74
pC=l - 1584,01 1502,25 1495,23

pC=C - 1642,38 1628,64 1618,36

(-) Khong xac dinh

PhucEu3+ KBr

Hinh 1. Phé IR ciia
Eu(Phe);PhenCl3.3H,0

So sanh phd IR cta cac phirc chat voi
phd IR cua L -phenylalanin & trang thai
tw do cho thdy: Dai hp thu ¢ 3071,97
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Hinh 2. Phé IR ciia
Tb(Phe)3PheI’lCl3. 3H20

cm’ va 2981,48 cm’! dac trung cho dao
dong hoa tri bat ddi xing va déi ximg
cia nhom NH;" trén phd cua L-




phenylalanin tu do chuyén dich vé viing
s6 song cao hon (3099,58+3130,25¢cm”
N va

(3037,07+3060,18 cm™) trong phd cua
cac phic chit. Piéu nay ching to L-
phenylalanin dd phdi tri v6i ion Ln’"
(Ln’": Eu’’, Tb®") qua nguyén tir nito
cia nhom amin. Cac dai hip thu &
1560,18 cm” va 1408,00 cm”’ dic
trung cho dao dong hoa tri bat dbi xing
va dbi xang cua nhom COO™ trén phd
cua L— phenylalanin ty do cling dich
chuyén vé& ving sb séng cao hon
(1572,74+1579,73cm ™ )va
(1421,88+1422,74 cm™) trong phd cua
cac phirc chat. Diéu nay chimg to L-
phenylalanin da phdi tri v6i ion Ln®™ qua
nguyén tir oxi ctia nhom cacboxyl.

So sanh phd IR cua cac phirc chat voi
phd IR cua o-phenantrolin ¢ trang thai
tr do cho thdy: Dai hip thu & 1642,38
cm” va 1584,01 cm’! dac trung cho dao

dong hoa tri cua nhém C=C (v=° ) va
nhom C=N ( v di dich chuyén vé

vung sO song thip hon
(1628,64+1618,36cm™) va
(1502,25+1495,23 cm™). Piéu nay

chirng t6 o- phenantrolin di phéi tri voi
cac jon Ln*" qua hai nguyén tir nito cua
di vong.

Ngoai ra, trong phdé IR cua cac phiic
chit xuit hién dai hdp thu & ving
(3387,10 +3440,41 cm™ ) dic trung cho
dao dong hoa tri cua nhém OH” (:’ﬁ)
ctia nuwdc. Diéu nay ching t6 trong cac
phtrc chit c¢6 chira nuéde.

3.3. Nghién cttu cac phirc chit biang
phwong phap phan tich nhiét.

Két qua phan tich gian d6 nhiét cua cac
phirc chit duoc dwa ra & bang 3 va céac
hinh 3,

Bdng 3. Két qua phan tich gian dé nhiét cia cdc phike chdt

Nhiét do Du: doan
) phan Hicu tm bo giam cautr | Dudoan
Phtrc chat ung cua nhiét €| Khéi luong (%) | tachra | san pham
hiéu ing : hodc | cudicung
(°C) phan hay
LT TN
71,98 Thu 5,408 | 5,493 | 3H,O -
262,3 nhiét - 44,083 -
Phan huy
Eu(Phe);PhenCl;.3H,0 Toa o
494,26 . - 33,632 | vachay -
nhiét
17,504 | 16,792 Eu,05
72,83 Thu 5,333 | 5,480 | 3H,O -
Tb(Phe)gPhenC13.3H20 P
2717 | mhiét = [41,583 |Phanhuy| -

69




Nhiét do Du doan
phan Hicu tm Do gidam cautt | Du doan
. z . N U U Z. . . \ 2
Phtrc chat g cta | - €| Khéi luong (%)| tachra | san pham
hiéu ing : hodc | cudicung
(°C) phan hay
LT TN
Toa va chay
531,12 . - 35,381 -
nhiét
18,074 | 17,556 Tb,05
(-) Khong xac dinh
g pam o WA khoang (262,3+271,7°C); hiéu tmg toa
£ 100 o005 in ,
e B 12 nhiét trong khoang(494,26+531 12°C).
2 m(ng) * ?
5 m(%g)-ﬁsngz 10 5 . . ,
B e B ] O hiéu rng thu nhiét thir nhat (mg
-E &m (mg) -0.74 _
8 om (%) -33632 £ . , ,( . N .
: e "3 vo1 su tach xap xi 3 phan tir H,O trong
- 0 4 O
e 5 X P £ ‘A A A
< J\ 2 moi phuc chat. Nhiét do cua hi€u Ung
¥ Tnseo  1B300 0 A ’ A M 2
g'w / S thu nhiét th nhat nam trong khoang
2w meo RO , 4 nhiét d6 mat nude ket tinh cua cac hop
0 20 W oo Tearssre ey 0 o %
. o o chat. Ching té6 nudc trong cac phirc
Hinh 3. Gian do phan tich nhiét cua o
Eu(Phe)sPhenCly 3Hy0 chat 1a nudc két tinh.
u €)srnenCiz . H; %A, " , SEUITA
O hiéu trng thu nhiét thir hai va hiéu
g 713215 809001 (C ! LEIN , 9 [N \ 0 A
£ olra Do v 0 ung toa nhi¢t kém theo sy gidm khoi
5 04 , r , s A ) \
9 w”?w )i lugng Gng voi qua trinh phan hay va
3 2 e dot chat phirc chat. O nhiét do cao hon
g o 0 :‘ E A A 2 A 4 2 A b A
: rogeen N £ nhiét d0 cua hi¢u tng toa nhiét thi do
- o
g s o gidm khoi lugng cia phiac chat khong
f afE_ | dang ké, gia thiét da co su hinh thanh
§ ”56('@ \_/ \YS\(KZS/('C/) 008 g i g 4 )
2 e o sdn phdm cudi cung la cac oxit
©-100 t

0 200 400 600 800 oo

Hinh 4. Gian dé phan tich nhiét cia
Tb(Phe)3PhenCI3.3H20
Trén dudng DTA cua cac phic chét
xudt hién 2 hiéu tmg thu nhiét va 1 hiéu
ung toa nhi¢t. Nhiét do cua hi¢u tng thu
nhi¢t tht nhit trong  khoang
(71,98+72,83°C); hiéu ung thir hai trong

Ln,Os(Ln: Eu, Tb).

Nhiét do phan huay thdp, ching to
cac phirc chat tong hop duoc kém bén
nhiét.

3.4. Nghién ciru cac phirc chit bang
phuong phap phé huynh quang




Két qua chup phd phat xa huynh
quang cac phtic chat duoc dwa ra ¢ hinh

5,6
Eu(Phe);PhenCl;.3H,0
Aexe= 320 nm
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Hinh 5. Phé phat xa huynh quang ciia
Eu (Phe);PhenCl3.3H,0

Tb(Phe);PhenCl;.3H,0
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Hinh 6. Phé phat xa huynh quang cia
Tb(Phe)3Ph€I’lCl3. 3H20

Phitc chit Eu(Phe);PhenCL.3H,O khi
duoc kich thich boi birc xa 320 nm phat ra
anh sang tim vdi 4 giai phat xa ¢ 591
nm(cuong do 8225 au), 613 nm(cuodng do
cuc dai 22760 au), 648 nm (cuong do
4784 au) va 698 nm (cuong do 8285 au)
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twrong tmg chuyén cic muc ning lrong
5D0—>7F1, 5D0—>7F2, 5D0—>7F3, 5D0—>7F4
cua ion Eu’'[3], & budc song 613 nm 1
dinh diém phat xa manh nhét.

Phirc chat Tb(Phe);PhenCls.3H,O khi duroc
kich thich boi buc xa 325 nm phat ra anh
sang tim véi 5 gidi phat xa ¢ 486 nm(cuong
do 7092au), 543 nm(cuong do cuc dai
25428 au), 581 nm(cuong do 6503 au), 621
nm (cuong do 5390 au) va 648 nm (cuong
do 4243 au) twong Ung chuyén cac mirc
nang lwong *Dy—'Fg, “Dsy—'Fs, *Dy—'F4,
*Dy—'F3, *Dsy—'F, cua ion Tb’[4,6], &
budc song 543 nm la dinh diém phat xa
manh nhét.

Nhu vay cac phirc chit déu co kha ning
phat huynh quang khi nhdn dugc nang
luong kich thich thong qua trudng phdi
tur.

4. KET LUAN

e Di téng hop dugc phirc chat cua Eu,
Tb v&i hdn hop phdi tir L-phenylalanin
va o-phenantrolin.

e Bing phuong phap phan tich nguyén
t5, quang phd hdéng ngoai, phan tich
nhiét c6 thé két luan:

- Phirc chét c6 thanh phan 1a
Ln(Phe);PhenCl;.3H,0O: (Ln : Eu, Tb).

- M&i phan tir L-phenylalanin chiém 2
vi tri phdi tri trong phirc chat, lién két
v6i ion Ln’" qua nguyén tir oxy cua
nhom cacboxyl va nguyén tir nito cua
nhém amin, phan tir o-phenantrolin lién
két véi ion Ln®" qua 2 nguyén tu nito
cua di vong.

- Cac phtrc chat kém bén nhiét.



e Céc phirc chit déu co kha ning phat
huynh quang khi duogc kich thich boi
cac nang lugng phu hop. Kha nang phat
huynh quang cua
Tb(Phe);PhenCl;.3H,O manh hon cua
Eu(Phe);PhenCl;.3H,0.
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