Tap chi phan tich Hoa, Ly va Sinh hoc — Tdp 22, So 4/2017

TONG HOP, NGHIEN CUU TINH CHAT CUA
PHUC CHAT Eu(l1l), Yb (111) VOI HON HQP
PHOI TU L-LOXIN VA IMIDAZOL

Pén tda sogn 12 - 9 - 2017

Lé Hiru Thiéng, Diém Thi Dung
Khoa hoa hoc, Truong Pai hoc Su pham — Dai hoc Thai Nguyén

SUMMARY

SYNTHESIS, CHARACTERIAL THE COMPLEXES OF Eu (I11), Yb(I1T)
WITH MIXTURE LIGAND L-LEUCINE AND IMIDAZOLE

The complexes Ln(Leu)sImCl3.3H,0 (Ln: Eu, Yb; Leu: L-leucine; Im: imidazole)
have been synthesized and characterized by the elemental analysis method , IR
spectra and thermal analysis. IR spectra indicated that the rare earth ions are
coodinated by both the oxygen atom from the COO™ group and the nitrogen atom
from the NH; group from L-leucine and coodinated with the 3-nitrogen atom for
imidazole. The complexes thermal dissociation.

1.MO PAU

Véi cdu hinh electron dic biét, co
nhiéu obitan tréng, cac nguyén té dat
hiém ( NTDH) c6 kha ning tao phirc
hdn hop véi nhiéu loai phéi tir . Phirc
chat caa NTPH véi hdn hop phdi tu
amino axit va bazo hitu co da duoc
nghién ctu rong rai trong nhitng nam
gan day [2-7]. Mot s6 phuc chéat co
kha nang phat huynh quang, kha nang
khang khuan tt hon so véi cac cau tir
thanh phan va c6 kha ning gay doc té
bao ung thu. Trong coéng trinh nay,
chdng tdi trinh bay két qua tong hop
cac phuc chat caa Eu(lIl), Yb(II1) véi

hon hop phdi tir L-loxin,
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imidazol va nghién ctu chdng bang
phuong phap phén tich nguyén td,
pho hap thyu hong ngoai (IR) va phan
tich nhiét.

2. THUC NGHIEM

2.1. Hoa chat

- Muéi LnCl; (Ln: Eu, Yb) duoc
chuan bi tir oxit Ln,O3 loai 99,99%
( hang Wako, (Nhat Ban) va HCI
( héng Merck).

- L-loxin, imidazol, etanol ( hang
Merck)

- Nuéc cat 2 lan.

2.2. Tong hep phikc chat

L4y chinh xac 1 mmol LnCl; (Ln: Eu,
Yb) va 3 mmol L-loxin, hoa tan vao



mot lugng thich hop dung dich etanol
1:1. Pun héi luu & 60° C cho dén khi
phan &ng xay ra hoan toan. Thém tur
ttr vao hon hop trén 1 mmol imidazol
trong dung dich etanol 1:1 ( da dugc
diéu chinh dén pH=6) . Sau 5h phan
tmg va chung cét chan khéng, phuc
chat dugc tach ra ¢ dang ran. Loc raa
phicc chat bang axeton va lam khd
trong binh hdt am. Phac chét tan
trong nudc, khong tan trong
axeton,...[7]

2.3. Phuong phap nghién ciu

- Ham lugng NTPH trong céc phuc
chat dugc xéac dinh bang phuong phap
chuyén phic chat vé dang oxit (nung
& 1000°C trong 1h) tir oxit vé dang
mudi LnCls, chuin d6 Ln** bing
phuong phap chuan d6 complexon,
chat chuan 1a DTPA, chi thi asenazo
(1), dung dich dém pH=4.

- Ham lugng nito duoc xac dinh theo
phuong phédp Kendan. Qua trinh

chung cat nito dwoc thuc hién trén
may UDK 139 Semi Automatic
Distillation Unit.

- Ham lugng clo xac dinh bang
phuong phap Mohr véi chat chuan
AgNO3 chi thl K,CrOy.

- Phd IR do trén may quang phd
Manga IR 760 spectrameter ESP
Nicinet ( M¥). Mau duoc ché tao
bang cach tron va ép vién véi KBr

- Gian do phan tich nhiét ghi trén may
LabSys EVO (Phép) trong khong khi,
nhiét d6 nang tir nhiét ¢ phong dén
1000°C Vo d6 a6t nodng
10°C/phit.

3.KET QUA VA THAO LUAN

3.1. Xac dinh thanh phan cia phirc
chit bang phwong phap phén tich
nguyén té

Két qua xac dinh ham luwong
(%)Ln(Ln: Eu,YDb),N, CI cua cac phuc
chit dugc trinh bay trong bang 1.

toc

Bang 1. Ham lwong (%) Ln, N, Cl cua cac phic chat

Cong thic gia thiét cua Ln N Cl
phtic chat LT TN LT TN LT TN
Eu(Leu)sImCl3.3H,0 | 19,64 | 18,67 | 543 | 502 | 13,74 | 14,32
Yb(Leu)sImCl3.3H,0 | 21,77 | 21,31 | 528 | 4,89 | 13,38 | 13,52

(LT: ly thuyét, TN: thuc nghiém)

Trong cong thic gia thiét cac phuc
chat, sé phan tr H,O duoc xac dinh
theo phuong phap phan tich nhiét ( &
phan sau).

Bang 1 cho thiy két qua phan tich
ham luong céc nguyén t6 (Eu, Yb, N,
Cl) rat phd hop véi cong thuc gia
thiét Eu(Leu)sImCl3.3H,0,
Yb(Leu)3;ImCl3.3H,0.
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3.2. Nghién ciru cac phikc chét bang
phwong phap phé IR

Su quy gan cac dai hap thu cho céc
nhom dac trung ctua L-loxin, imidazol
va céc phic chat [1,7].

Hinh 1, hinh 2 1a phé IR cua cac phirc
chat, cac sb song dic trung cua Ccéc
phdi tir va cac phuc chat duoc trinh
bay ¢ bang 2.
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Hinh 2. Phé IR cua phitc chatYb(Leu)simCls.3H;0

Bdng 2. CAc s6 séng ddc trung (cm™) cua cac phoi tir va cac phirc chdt.

Hop chat Leu Im Eu(Leu)3;ImClI;.3H,0 Yb(Leu);ImCl;.3H,0
OH™ ; ; 3496,94 3396,64
NH 2

V - - 2958,80 2960,73

+
VN H3 | 3106,11 ; ; ;
V°°° 1588,56 - 1587,42 1587,34
as

VCOO 1417,82 - 1401,47 1359,82
S
C=N

V - 1670,35 1691,78 1693,50
N-H

V - 3124,68 3125,90 3124,97
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(-): khong xac dinh




Két qua ¢ bang 2 cho thay dai hap thy

NH }
dac trung \/ 2 cua phuc chat

Eu(Leu)sImCls.3H,0 & 2958,80 cm™
va phtc chat Yb(Leu)sImCls.3H,0 &
2960,73 cm™ thip hon gia tri \/ 2
binh thuong quan sat dugc (~3400cm’
1) trong phd cua cac amin, ching to
¢ su phdi tri cua L-loxin véi Eu*,
Yb* qua nguyén ti nito cua nhém (-
NH,).

So sanh phd IR cua 2 phuc chat voéi
phd IR cua  L-loxin & trang thai tu
do cho thdy trong hai dai hip thu:

Ccoo

00~ 1
V.  (1588,56cm™) V.
(1417,82cm™) cua L-loxin thi dai

va

coo~ 5 N L,
\V/, dich chuyén v¢ vung so song

thip hon 1401,47cm™ va 1359,82 cm’
! trong phd cua 2 phirc chat, con dai

V(::O dich chuyén khéng dang ké
1587,42cm™ va 1587,34 cm™. biéu
d6 chung to L-loxin da phdi tri voi
Eu**, Yb* qua nhém(-COO) dbi
Xung .

TG1Is Irs Irs (%)

200 400 B0 800
Sample Temperature (°C)

Hinh 3. Gidn do phan tich nhiét cua
phuic chat Eu(Leu)sImCls.3H,0
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So sanh phé IR cua 2 phirc chat voi
phd IR caa imidazol ¢ trang théi ty do
cho thdy trong hai dai hap thu :
C=N N-H
V (1670,35 cm™) va \/
(3124,68 cm™) cua imidazol thi dai
C=N
\/  dich chuyén vé ving sé séng
cao hon 1691,78 cm™ va 1693,50 cm’
! trong phé cua 2 phuc chét , con dai

V
1325,90 cm™ va 3124,97 cm™ biéu
d6 chung to imidazol da phdi tri voi
Eu®*, Yb* qua nguyén tir nito sb 3
(C=N) khdng phdi tri qua nguyén tir
nito s6 1 (N-H)

Ngoai ra trong phé IR cua 2 phirc
chat con c6 dai hap thu ¢ 3496,94 cm’
! va 3396,64 cm™ dac trung cho dao
dong héa tri caa OH™ trong phén tir
H,O , chang to trong phéan ti 2 phac
chat c6 chtra nudc.

3.3. Nghién ciru cac phirc chat bing
phuong phap phan tich nhiét

Két qua phan tich gian d6 nhiét cua 2
phicc chat duoc trinh bay & hinh 3,
hinh 4 va bang 3.

H . .
dich chuyén khong dang ké

Hinh 4. Gidn do phan tich nhiét cua
phizc chat Yb(Leu)slmCls.3H,0



Bang 3. Két qua phan tich gidn do nhiét cia cac phirc chdt

Nhiét 6 . B giam khoi De‘%f?i“ Du dodn
Phttc chat cua hiéu l:',r'neu lugng (%) tach ra :;]zgr:n
{ing nhict nhigt hoac pcuéi
(°C) ' LT TN phan cung
huy
109,98 Thu 6,98 7,08 3H,0
EU(Lew)mCl 3,0 272,23 | hhiét 5585 | Chay, | _
u(Leu)sImCls.3H, Toa 70,28 phan U3
463,0 hict 13,22 huy
7726 | 76,12
110,1 Thu 6,79 6,66 3H,0
Yb(Leu)sImCls.3H,0 26,3 et 039 | chay, Yb,0
eu)slm . . ~
S 51243 | 104 | 6843 | g.g | phan e
nhiét huy
7522 | 7523

Trén duong DTA cua cac phic chat
déu xuat hién 2 hiéu tng thu nhiét, 1
hiéu &ng toa nhiét. Hiéu tng thu nhiét
thir nhat (109,98°C+110,1°C) twong
tng véi d6 giam khdi luong trén
duong TGA c¢6 xap xi 3 phan tir nuéc
két tinh ra. Diéu nay phl hop véi viéc
nghién ctu cac phtc chat bang
phuong phép pho IR.

O hiéu tng thu nhiét tha hai (272,23°C
+ 266,3°C) va hiéu ung toa nhiét
(463,0 °C + 512,43°C) ung voi qua
trinh chéay va phan hay cac thanh phan
cua phirc chat tao thanh san pham cudi
cung la Ln,Os(Ln: Eu, Yb).

Nhiét d6 phan huy thap ching to cac
phtrc chat kém bén nhiét.

4. KET LUAN

1.Da téng hop duoc phuc chat cua
Eu(lll), Yb(II1) caa hdn hop phéi tir
L-loxin va imidazol.

2.Bang phuong phap phan tich
nguyén td, phuong phap phd IR,
phuong phép phan tich nhiét, c6 thé
két luan:
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(LT: ly thuyét, TN: thuc nghiém)
- Céac phuc chat c6 thanh phan la:
Ln(Leu)sImCl3.3H,0 ( Ln: Eu, YD)
- Mdi phan tir L-loxin chiém hai vi tri
phdi trf trong phirc chat , lién két voi
ion Ln** qua nguyén tir nito ciia nhom
(-NH2) va nguyén tir oxi ciaa nhom
(COO); Phan tir imidazol lién két voi
ion Ln** qua nguyén tir nito sé 3 cua
di vong.
- C4c phirc chat kém bén nhiét.
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