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SUMMARY

SYNTHESIS, CHARACTERIAL THE COMPLEXES OF NANO Sm(III),
Eu(IIl) WITH MIXTURE LIGAND L - GLUTAMIC
ACID AND IMIDAZOLE

The complexes Ln(Glu);ImCl3.3H,O (Ln: Sm, Eu;

Glu: L-Glutamic acid; Im:

Imidazole) have been synthesized and characterized by the elemental analysis method

molar conductance, IR spectra,

thermal analysis and transmission electron

microscopy (TEM). 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-glutamic acid and coodinated with the 3-nitrogen atom for imidazole.
The TEM image indicated that the complexes were regular shaped and the length was

about ~60nm.

1. MO PAU

Phirtc chat cua nguyén t6 dat hiém
(NTPH) véi hdn hop phdi tir aminoaxit
va bazo hitu co nhu o-Phenantrolin,
imidazon,... 14 nhitng phirc bén va c6
nhidu tng dung trong sinh hoc, nong
nghiép, y dugc. Nhitng nim gin day
dang phic chit nay dang dugc nhiéu
nha khoa hoc quan tam. [1,2,3,4,5,6,7].
Tuy nhién phtc chit cia NTPH voi
hén hop phdi tir amino axit va imidazon
con it dugc nghién ctru, dac biét 1a phirc
chét c6 kich thuéc nanomet. Trong bai
bao nay, ching toi trinh bay mot s két
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qua tong hop phic chat cia Sm(III),
Eu(Ill) v6i hoén hop phdi tr axit L-
glutamic, imidazon va nghién cuu
chung bang phuong phap phan tich
nguyén t5, do do dan dién mol, quang
phd hip thu hdng ngoai (IR), phan tich
nhiét, hién vi dién tir truyén qua (TEM).
2. THUC NGHIEM

2.1.Héa chit

- Cac mudi LnCl; duge chuén bi tir oxit
Ln,O3; tuong ung (Ln: Sm, Eu) loai
99.99% (hang Wako, Nhat Ban) va HCI
hang (Merck).

- Axit L-glutamic, imidazon, etanol



(hang Merck).

- Nudc cét 2 lan.

2.2. Phwong phap nghién ctru

Ham luong cia NTDH dugc xac dinh
bang phuong phap chuyen phuc chat vé
dang oxit, tu ox1t vé dang muoi LnCls;
chudn d6 Ln** bang dung dich chuén 1a
DTPA, chi thi asenazo(Ill), dém pH =
4.

Ham luong nito xac dinh theo phuong
phap Kendan. Qua trinh chung cét nito
duoc thuc hién trén may UDK 139
Semi Automatic Distillation Unit.

Ham luong Clo x4c dinh bang phuong
phap Mohr v&i chat chuan AgNOs, chi
thi K,CrO,.

Do dan dién riéng cia cac dung dich
phirc chit ndng do 10°M do trén may
FIGURE7 (M¥). Ttr 46 dan dién riéng
(x) tinh ra do dan dién mol (n) theo
cong thuc:

¥ %X 1000

Cu

Phé IR do trén may quang phd Mangna
IR 760 spectrameter ESP Nicinet (M§).
Gian do phan tich nhi¢t ghi trén may

n=

LabSys EVO (Phap).

Anh TEM chup trén may JEOL-JEM-
1010 (Nhat ban).

2.3. Tong hop phirc chat

Lay chinh xac 1 mmol LnCl; (Ln: Sm,
Eu) va 3 mmol axit L-glutamic, hoa tan
vao mot luong thich hop dung dich
etanol. Pun hoi luu & 60°C cho dén khi
phan rng xay ra hoan toan. Thém tur tur
vao hon hop trén 1 mmol imidazon
trong dung dich etanol( di dwoc diéu
chinh pH dén 6,0). Sau 5h phan ung va
chung cit chan khong, phtre chat duoc
tach ra ¢ dang ran. Loc rura phurc chat
bang axeton va siy kho trong tu siy
chan khong [7]. Phtic chét tan trong
nuoc, khong tan trong etanol, axeton,
ete...

3. KET QUA VA THAO LUAN

3.1. Xac dinh thanh phin va d6 din
dién mol ciia cac dung dich phirc chit
Két qua xac dinh ham luong(%) Ln, N,
Cl va d6 dan dién mol cia cac dung
dich phtc chat dugc trinh bay trong
bang 1.

Bang 1. Ham luong(%) Ln, N, Cl va dé’dén dién mol
cua cac dung dich phiec chat.

Cong thirc gia thiét cia Ln N cl Do dan dién mol
phirc chit LT TN LT TN LT TN (Q'em’mol™)
Sm(Glu);ImCl;.3H,0 18,33 | 17,84 5,12 4,87 12,97 | 12,36 416
Eu(Glu);ImCl1;.3H,0 18,49 | 18,03 5,11 4,93 12,94 | 12,45 423
(LT: 1i thuyét; TN: thuc nghiém)
Trong cong thuc gia thiét cua cac phirc cong thirc gia thiét

chat s0 phan tod H,O duoc xéc dinh
theo phuong phap phan tich nhiét ¢
phan sau.

Bang 1 cho thay két qua phan tich ham
luong mot sd nguyén to rat phu hop voi
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Ln(Glu);ImCl;3.3H,0 (Ln: Sm, Eu). Khi
tan trong nudc cic phic chat 1a chat
dién li.

3.2. Nghién ciru cac phirc chit bing
phuwong phap phé IR



Su quy gan cac dai hdp thu cho cac
nhom dac trung cua axit L-glutamic,
imidazon va céc phtc chat dga theo
[5,7].
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Hinh 1, hinh 2 14 phd IR cua cac phic
chat; cac sb song dic trung cia cac phdi
tir va cac phtc chit duoc trinh bay &
bang 2.
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Hinh 1.Phé IR ctia Sm(Glu)3sImCl3.3H,O  Hinh 2.Phé IR ciia Eu(Glu);ImCl3.3H,0

» ’ A 7 - -1 ” , Ae 0 \ ’ , A
Bang 2. Cac so song ddc trung(cm™ ) cua cdac phoi tir va cac phiec chat

HO'p chat Glu Im Sm(Glu)3ImCl33HZO Eu(Glu)glmC133HZO

o ] ; 3383,14 3356,14
v NH3 3066,82 - - -

VNH 2 - - 2969,52 2981,95
v coo” 1614,42 - 1587,42 1585.,49
v coo” 1423,47 - 1427,32 1427,32
VC:N ; 1670,35 1724,36 1722,43
VN‘H - 3124,68 312033 3122.43

Két qua & bang 2 cho thdy dai hip thu

dac trung VNH2 cia phirc chat

Sm(Glu);ImCl.3H,0 & 2969,52 cm’

va phic chit Eu(Glu);ImClL.3H,0 &

2981,95 cm™ thép hon gia tri ">

bmh thuong quan sat duoc (~ 3400 cm’

h trong phé ctia cac amin, ching to co
su phdi tri cua axit L-glutamic voi
Sm’’, Eu’" qua nguyén to nito cia
nhom (-NH,).

(-): khong xac dinh

So sanh phé IR cua 2 phitc chat véi phd
IR cua axit L-glutamic ¢ trang thai tu

coo”

do, trong hai dai hap thu: Vv

1614,42 cm™) va 1,° (1423,47 cm™
v,

thi daiy,”  dich chuyén v& ving sb
song thap hon 1587,42 cm’ va 1585,49
cm’ trong phd cua 2 phirc chét, con dai
y dich chuyén khong dang ké
1427,32 cm’™. Piéu d6 chung to axit L-




glutamic da phdi tri véi Sm’", Eu’" qua
nhom (-COO") bét dbi xirng.

So sanh phé IR cua 2 phttc chat véi phd
IR cua imidazon ¢ trang thai tu do cho

thdy trong hai dai hip thu: szN

1670,35 cm™) va v, " (3124,68 cm'™!
v

thi dai 1) dich chuyén v& ving s6

song cao hon 71724,36 cm’! V’E‘I 1722,43
cm’ trong phd cua 2 phirc chét, con dai
N-—

v " dich chuyén khong dang ké
3120,33 cm’ (phuc ’chét cua Sm);
3122,43 cm’ (phitc chét cua Eu). Diéu
d6 chung to imidazon phdi tri véi Sm*",
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Eu’" qua nguyén tir nito s6 3 (C=N),
khong phéi tri qua nguyén tir nito sd 1
(N-H).

Ngoai ra trong phd IR cua 2 phirc chit
con co dai hép thu voi cuong d§ manh,
rong & 3383,14cm” va 3356,14 cm’
dac trung cho dao dong hoa tri cua OH
trong phan tir H,O, chiing té trong phan
tir 2 phirc chat ¢ chira nudc.

3.3. Nghién ciru cac phirc chit bing
phuong phap phén tich nhiét

Két qua phan tich gian dd nhiét cua 2
phtrc chat dugc trinh bay ¢ hinh 3, hinh
4 va bang 3.
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Hinh 3.Gian do phan tich nhiét ciia
Sm(Glu)glmC13.3H20

Hinh 4.Gian do phan tich nhiét ciia
Eu(Glu)glmCl3.3H20

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

Nhiét 3o bo giam Du doan Du dodn
, z cta hiéu | Hiéu ung khoi luong(%) cau tu tach SN
Phtc chat , i A < san pham
ung nhiét nhiét LT ™ ra hodc cudi cun
°C) phan hity &
110,50 A 6,583 6,63 3H,0
: Thu nhiét : 2
159,29 j 44,47 Chay, phan
Sm(Glu)glmC133HZO 487,80 Toa nhiét 72, 16 28,87 hfly Sm203
78,74 79,96
101,71 A 6,57 6,57 3H,0
: Thu nhiét : 2
155,20 j 43,48 Chay, phan
Eu(Glu)glmC133HZO 458,58 Toa Ilhlét 72,02 28,55 hfly EUZO3
78,59 78,60

Két qua & bang 3 cho thiy sy phan hiy
cac phuc chat: Sm(G[u)glmCl3.3H20,
Eu(Glu);ImCl3.3H,O déu c6 hai hi¢u

(LT: 1i thuyét; TN: thuc nghiém)

ung thu nhi¢t va mdt hi¢u l'g:ng tda nhiét.
Hiéu tng thu nhiét thr nhat ¢ IIQ,SOOC
va 101,71°C cac phirc chat mat xap xi 3



phan tir nudce két tinh.

Hiéu Gng thu nhiét thir hai ¢ 159,29°C
va 155,20°C va hiéu (ng toa nhiét
487,80°C va 458,58°C trng vGi qua trinh
chay va phan huy cac thanh phan con
lai cta cac phirc chat. San phim cudi

100 nm

Hinh 5. Anh TEM ciia phitc chat
Sm(Glu)glmC13.3HgO

Anh TEM cua phuc chat
Sm(Glu);ImCl3.3H,0 (hinh 5) va phuc
chit Eu(Glu);ImCl.3H,0 (hinh 6) cho
thiy tinh thé phtc chit c6 dang hinh
que, kich thudc nanomet cd khoang 40-
60 nm.

4. KET LUAN

1. Pa tong hop dugc phuc chit cua
Sm(I1I), Eu(Ill) véi hdn hop phdi tir
axit L-glutamic va imidazon.

2. Bang phuong phap phan tich nguyén
t6, do d6 dan dién mol, phd IR, phan
tich nhiét c6 thé két luan:

- Cac phuc chit co thanh phan la:
Ln(Glu);ImCl3.3H,0 (Ln: Sm, Eu).

- Mdi phén tir axit L-glutamic chiém 2
vi tri phéi tri trong phic chat, lién két
v6i ion Ln’" qua nguyén tir nito cua
nhom (-NH;) va nguyén tor oxi cua
nhom(-COQ") ; Phan tor imidazon lién
két v6i ion Ln®* qua nguyén tir nito s6 3
cua di vong.

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

- Cac phtrc chat kém bén nhiét.

3. Bang phuong phdp TEM cho thay

81

cung cua sy phan huy c6 thé 1a cac oxit
Sm,03; Eu, 03 tuong tg.

Nhiét d6 phan huy thip ching to céac
phtrc chit tong hop dugc kém bén nhiét.
3.4.Nghién ctru cac phirc chit bing
phwong phap TEM

100 nm

Hinh 6. Anh TEM cuia phitc chat
Eu(Glu)3[mCl3.3H20

phtrc chét c6 dang hinh que, kich thuéc
nanomet, khoang 40-60 nm.
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