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SUMMARY

SYNTHESIC STUDY OF THE COMPLEX OF EUROPIUM AND GADOLINI
WITH L-SERINE

The complex of Europium and Gadolini with L-Serine were separated in solid form. The
complexes structure was studied based on the methos of elementary analysis, infra red
absorption spectroscopy, thermal analysis ans electrical conductivity measurements.
Solid complex substance contains the component Eu(Ser)3;Cl3.3H,0, Gd(Ser);Cl3.3H,0.
L-Serine which has ionicbond to Eu**, Gd** through the oxygen atom of carboxyl group

and the nitrogen atom of amino group.

1. MO PAU

Trong nhitng nim gan day cé nhiéu céng
trinh nghién ctru tong hop phirc chit cua
cac nguyén to dat hiém (NTPH) véi cac
amino axit va khao sat hoat tinh sinh hoc
cua chung [1, 2, 3,4, 5, 6, 7]. Cac phuc
chat thu duoc thuong 1a phirc vong cang
va mot sé co hoat tinh thudc. Bai bao
nay trinh bay két qua tong hop va nghién
ctru phirc chit cua Europi (Eu), Gadolini
(Gd) véi L-Serin (Ser) bang cac phuwong
phép phan tich nguyén t5, quang pho hap
thu hong ngoai, phan tich nhiét va do do
dan dién.
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2. THUC NGHIEM

Cac hoa chat s dung trong nghién ctru
déu 1a loai tinh khiét phan tich.

EuCl; va GdCl; duoc chuan bi tir Eu,03
va Gd,0; loai 99,99% (Nhat Ban), L-
Serin, etanol, HCl cua hang Merck
(Cong hoa Lién bang brc).

2.1. Tong hop phirc chit

Hoa tan riéng r& EuCls (GdCl3) va L-
Serin trong dung mdi hdn  hop
nudc:etanol = 1:1, sau d6 tron 2 dung
dich nay theo ti 1€ mol EuCls
(GdCls):Ser = 1:3. Pun va khudy hdén
hop phan tng trén may khudy tir gia



nhiét & 60°C, thoi gian 6 gid. Khi hdn
hop xudt hién vang bé mat thi nging
dun. Sau khoang 1 tuan phtrc sé& tach ra.
Loc, rua phuc chit 2+3 lan bé’mg axeton
va bao quan trong binh hit am [5]. Phtic
chat tan trong nudc, kém tan trong cac
dung moi hitu co nhu etanol, axetol...
2.2. Nghién ciru thanh phan, ciu tao
ciia phirc chat

- Ham lugng Eu, Gd dugc xac dinh bﬁng
cach: Nung mdt luong xac dinh phtic
chat & 900°C trong 1 gid. O nhiét dd nay
cac phtc chat bi phan hay chuyén vé
dang oxit twong trng Eu,03, Gd,03. Hoa
tan cac oxit thu dugc bang HCI IN. Cb
can dung dich trén bép cach thity, hoa
tan bang nudc cat 2 lan va dinh mic dén
thé tich can thiét. Chudn do ion Eu®,
Gd** bang dung dich chuin DTPA 10°*M,
chi thi asenazo II1 0,1%, dém pH = 4,2.

- Ham lugng C, N duoc xac dinh trén

may Truspec-CNS Leco (MY).
- Ham lugng clo dugc x4c dinh theo
phuong phap Mohr, dung dich chuan
AgNO; 0,01M, chi thi K,CrO4 5%.
- Gian d6 nhiét ciia cac phirc chat ghi
trong khong khi ¢ khoang nhi¢t do 30 +
800°C, tdc d6 nang nhiét 10°C/phdt trén
may DTG-60H Shimadzu (Nhat Ban).
- Ph6 hong ngoai dugc ghi trén may
Mangna IR 760 Spectrometer ESP
Nicinet (M¥), trong ving tin s 400+
4000cm™, mau do & dang ép vién voi
KBr.
- P dan dién riéng duoc do trén may
FIGURE 7 (M$). Tu d6 dan dién riéng
tinh ra d6 dan dién phan tu.
3. KET QUA VA THAO LUAN
3.1. Xdc dinh thanh phin cia cac
phirc chit

Két qua phén tich thanh phan cua cac

phirc chat duge chira & bang 1.

Bdng 1: Thanh phan (%)cdc NTPH, C, N, CI ciia cdc phirc chat

o NTbH C N Cl
Cong thuc gia thiét
(TN/LT) (TN/LT) (TN/LT) (TN/LT)
Eu(Ser);Cl3.3H,0 23,96/24,21 16,94/17,22 6,53/6,69 16,76/16,94
Gd(Ser)sCl3.3H,0 24,25/24,56 16,81/17,08 6,43/6,64 16,67/16,80

T bang 1 ta nhan thidy: Ham luong
nguyén to (Eu, Gd, C, N, Cl) theo thuc
nghiém (TN) kha phu hop véi két qua tinh
theo cong thuc gia thiét (LT). Trong cong

thirc gia thiét ctia cac phtic cht sb phan tir

nudc xac dinh bang thuc nghiém theo
phuong phap phan tich nhiét & phan sau.
3.2. Nghién ctru cic phirc chat bang
phwong phap pho hap thu hong ngoai
Céc tan s6 hip thu dic trung cta L-Serin
va cac phirc cht duoc chi ra ¢ va bang 2.
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Bdng 2: Cdc tan s6 hdp thu ddc trung (cm™) ciia L-Serin va cdc phire chat

Hop chét yOH" pNHs' Vd s AVie
L-Serin i 273975 | 161475 | 1417,75 | 197,71
Eu(Sen)- 342155 | 292106 | 167817 | 144117 | 236,66

+Cl3.3H,0

Gd(Ser)- 347128 | 295352 | 168688 | 144892 | 237,96

+Cl3.3H,0

(-) Khong xac dinh
Hinh 1,2 la cdc phé hdp thu hong ngoai ciia L-Serin va phirc chat Eu(Ser)sCls.3H,0

Hinh 1: Phé hdp thu hong ngoai
cua L-Serin
Két qua ¢ bang 2 cho thiy: trén phd
hdéng ngoai cua cac phirc chat nghién

L < LA X coo” .
clru ¢ sy tang cac tan so cua Vs  va

oleloy .1, %
Vi so vo1 nhom cacboxyl tu do (doi

v6i phd cua L-Serin), chimg to nhoém
COO" da lién két véi ion Eu®', Gd**. Su

\ . ,,CO00  _ COO
chénh 1¢ch tan s0 Vi va Vg (A

CooO , . , £
Vs ) cua cac phuc chat cao hon so

voi cua L-Serin ty do, chung té L-Serin
da lien két voi ion Eu®, Gd* qua
nguyén tir oxi ciia nhom cacboxyl. Tan

+

. NH .
s6 V' ° ciia cac phuc chét ting manh

12

Hinh 2: Phé hdp thu héng ngoqi ciia
phirc Eu(Ser)3Cl3.3H,0

s0 véi nhém amin ty do, ching to L-
Serin da lién két v6i ion Eu®*, Gd*" qua
nguyén tur nito cia nhom amin. Ngoai ra
trén phd cia cac phirc chat Eu(Ser)-
3C|3.3H20 va Gd(Ser)3CI33H20 con
xudt hién dai hdp thu dic trung cia
nhém OH’ ciia H,O ¢ tan sb tuwong ung
3421,55cm™; 3471,28cm™, chung 6
trong thanh phan cta cac phuc chat co
chira nude. Piéu nay duoc xac dinh rd
thém theo phuong phép phan tich nhiét.
3.3. Nghién ciru ciac phirc chat bing
phuong phap phan tich nhiét

Gian d6 nhiét va két qua phan tich nhiét
ctia phirc chat duoc chi ra & bang 3 va
hinh 3,4.




Bdng 3: Két qua phdn tich nhiét ciia cac phire chat

Phrc chét | Nhiét do (°C) Am % | Mitnuge | pyo Sa;lh%};aﬁ -
Pic/AT TN/LT két tinh TNILT
99,57/80-150 8,04/8,61 3H,0 -
Eu(Ser)- | 398,24/150-470 | 43,96/44,78 - 2Ser 2Cl
Cl3.3H,0 EU;04
$213212Y 1 493,60/470-800 | 20,84/22,39 - 1Ser 1Cl | 27,16/28,04
101,41/80-150 | 8,82/8,54 ~3H,0 -

Gd(Ser)- | 397,58/150-470 | 43,50/44,41 - 2Ser 2Cl 6,05
sCl3.3H,0 | 495,16/470-800 | 21,74/22,20 - 18er 1CI | 55 94/28 39
AT: Khoang nhjét do

~ Am: bBg giam khoi luong i
(Hai thong s6 AT va Am xac dinh theo gian do nhiét)

Hinh 3: Gian dé nhiét ciia phirc
EU(Ser)3C|3.3H20

Trén gian d6 phan tich nhiét cua cac
phtc chit Eu(Ser)sCls.3H,0, Gd(Ser)-
3Cl3.3H,0 ¢ hiéu tng thu nhiét tuong
tmg 99,57°C va 101,41°C trén duong
DTA, kém theo sy giam khdi luong trén
duong TGA trong khoang nhi¢t do 80+
150°C Gng vo&i sy mét nude két tinh.
Khéi lugng nude két tinh theo két qua
thuc nghiém va tinh theo cong thirc gia
thiét twong d6i phu hop (xdp xi 3H,0).
O cac hiéu ng téa nhiét thir nhit, the
hai cta céc phuc chét Eu(Ser)-
3Cl3.3H,0 va Gd(SEI’)3C|3.3H20 tuong

Hinh 4: Gidn do6 nhiét ciia phirc
Gd(Ser)gCI3.3HZO

tmg 398,24°C; 493,60°C va 397,58°C;
495,16°C trén dudong DTA, kém theo su
giam khéi lugng trén dudong TGA trong
cac khoang nhiét do 150+470°C va 470
+800°C ung vdi sy phan hiy 2Ser 2CI
va 1Ser 1CL. O nhiét do trén 800°C gia
thiét c6 sy hinh thanh cac oxit tuong g
Eu,03 va GdzOg.

3.4. Nghién ciru phirc chit bing
phuong phap do d9 din dién

PO dan dién phan ti cua dung dich L-
Serin, cac phirc chat va mudi twong tGng
duoc chi ra ¢ bang 4.
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Bang 4: Bé dan dién phén tir (u ) ciia L-Serin, cdc phirc chdt va mudi ¢ 25+ 1°C

Dung dich 10°M u (Qtem?mol™)

L-Serin 0,00
Eu(Ser)sCls.3H,0 413

EUC|3 453
Gd(Ser)sClz.3H,0 412

GdCl; 463

Ttr bang 4 ta nhan thay d6 dan dién phan
tir cua cac dung dich phire chit khac véi
tong do dan dién cta dung dich L-Serin
va cac mudi twong Ung mot lan nita
ching t6 cac phic chat di duoc hinh
thanh. O ndng do 10°M céac phic chat
tan trong nudc tao dung dich dan dién.

4. KET LUAN

Két hop cac dir liéu vé phan tich thanh
phan, pho hap thy hong ngoai, phan tich
nhiét va do d6 din dién cho phép két
luan:

- Pi tong hop duoc cac phirc chét cua
Eu va Gd véi L-Serin.

- Phuc chit c6 thanh phan Eu(Ser)-
3Cl3.3H,0 va Gd(Ser)3C|3.3Hzo.

- Trong cac phuc chét ion Eu®" (Gd*")
lién két dong thoi voi nguyén tir oxi cua
nhom cacboxyl va nguyén tor nito cua
nhom amin.

- Céc phirc chét chira nudc két tinh.

- Khi tan trong nudc cac phirc chét tao
dung dich dan dién.
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