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SUMMARY

SYNTHESIS, CHARACTERIZED STUDIES COMPLEXES OF ERBIUM, THULIUM
WITH MIXED LIGAND ASPARAGINE AND O-PHENANTHROLINE

The complexes Ln(Asn);PhenCl;.3H,0 (Asn: asparagine; Phen: o-phenanthroline; Ln: Er,

Tm), have been synthesized and characterized studies based on thermal. IR spetra 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 asparagine and the nitrogen atom from o-

phenanthroline. The complexes were also compared in terms of fluorescent properties.

1. MO DAU

Nhirng nim gan day, phirc chit cia nguyén
t6 dat hiém (NTPH) véi hdn hop phdi tir
aminoaxit va o-phenantrolin dang duoc
quan tam [2], [4], [S5]. Trong cOng trinh
truée day [1], ching t6i dd tién hanh tong
hop, nghién ctru va tham do hoat tinh sinh
hoc ctia phirc chat hdn hop europi, axit L-
glutamic, o- phenantrolin. Két qua thir hoat
tinh khang khuidn, khiang nim cho thiy
phirc chit c¢6 kha ning khang dwoc 6/7
ching khuin va nim dem thir. Trong cong
trinh nay chung t6i tién hanh tdng hop phirc
chit cia ecbi, tuli v6i hdn hop phdi tir
asparagin va o-phenantrolin. Nghién ctru
cac phirc chit bang phuong phap phan tich
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nguyén td, do do6 din dién, phé hép thu
hdng ngoai, phdé huynh quang va phan tich
nhiét.

2. THUC NGHIEM

2.1. Tong hop céc phirc chit

Céc phirc chit dwogc téng hop dwa trén phan
ung cua LnCl; (Ln: Er, Tm) v&i asparagin
(Asn) va o-phenantrolin (phen) trong moi
truong pH = 6,5 + 7,0. Hon hop phan ing
dugc dun hdi luu & 70 = 80°C, phwong trinh
phan ing xay ra:
Ln(H,0),Cl; + 3Asn
Ln(Asn);phenCl; + xH,O
C6 dung dich dén xuat hién vang bé mat, dé

+ phen —

ngudi, phic rin két tinh. Loc, rua phurc
bang axeton, lam khé trong ti sdy chan



khong & 50 + 70°C, sau d6 bao quan trong
binh hat 4m [2]. Cac phirc chat thu dwoc
hat 4m khi dé trong khong khi, tan trong
nudce, khong tan trong axeton, etanol, ...
2.2. Cac phwong phap nghién ciru

- Ham luong (%) cta Ln, N, CI xac dinh
theo phuong phap phén tich nguyén t6

- Phd hép thu hdng ngoai (IR) duoc ghi trén
may Mangna IR 760 Spectrometer ESP
Nicinet (M¥). Mau dugc ché tao bang cach
¢ép vién voi KBr.

- Gian d6 phan tich nhiét duoc ghi trén may
Labsys Evo (Phap) trong khong khi, nhiét

d6 nang tr nhiét d6 phong dén 1000°C véi
téc d6 ddt nong 10°C/ phit.

- b6 dan dién riéng dugc do trén may
FIGURE7 (My) ¢ nhiét d6 phong. Tur do
dan dién riéng tinh ra do dan dién mol.

- Phd huynh quang dugc do trén may PL
Horiba Yvon iHR320 (AIST- HUST), véi
ngudn sang dén xenon CW 450W va kich
thich anh sang tir tia cwc tim dén hong
ngoai gan.

3. KET QUA VA THAO LUAN

3.1. Phin tich nguyén t6 va do do dén
dién

Bdng 1. Ham lwong (%) cdc nguyén t6 va dé dan dién cia dung dich cac phire chat

Cong thirc %Ln %N %Cl M
gia dinh LT TN LT TN LT TN (Q".cm’mol™)
Phikc 1 18,14 | 18,68 | 6,08 | 5,93 | 11,53 | 11,20 384
Phikc 2 18,28 | 17,87 | 6,07 | 6,20 | 11,51 | 11,78 387

Phtrc 1: Er(Asn);PhenCl;.3H,0, Phurc 2:
Tm(Asn);PhenCl;.3H,0.

i: P9 dan dién mol cua cac dung dich phirc
chit ndng d6 10°M, & nhiét d6 phong
(25+1°C).

Trong cong thirc gia dinh cua cac phirc
chit, s6 phan tr nudce xac dinh theo phuong
phap phan tich nhiét & phan sau.

Két qua phan tich ham luong (%) cac
nguyén t6 (Ln, N, Cl) phu hop véi cong
thirc gia dinh dua ra. Cac phirc chét tong
hop dugc tan trong nudc tao dung dich dan
dién.

3.2. Phé hip thu hong ngoai

Phd IR cua cac phdi tir va cac phic chat
dugc trinh bay ¢ bang 2, hinh 1, hinh 2.

Bdng 2. Cdc tan s6 hap thy déc trung ciia phoi tir va cdc phire chat

Hop chét OH V&H" V&H" e €00 e yC=¢
Asparagin - 2933,86 | 3119,64 | 1432,48 | 1645,66 - -
O-Phenantrolin - - - - - 1584,01 | 1642,38
Phirc 1 3373,44 | 2998,14 | 3187,76 | 1475,32 | 1662,56 | 1515,51 | 1628,42
Phirc 2 3377,49 | 3014,78 | 3184,30 | 146521 | 1682,05 | 1524,02 | 1627,03
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Phtrc 1: Er(Asn);PhenCl;.3H,0; Phuce 2:
Tm(Asn);PhenCl;.3H,0
(-): khong xac dinh
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Hinh 1. Phé IR ciia phirc
Er(Asn);PhenCl;.3H,0

Hinh 2. Phé IR ciia phirc
Tm(Asn);PhenCl;.3H,0

So sanh phd hdng ngoai cua cac phirc chit
v6i phd hdng ngoai cua asparagin va o-
phenantrolin & trang thai tu do cho thiy: dai
hép thu & 3119,64 cm™ va 2933,86cm™ dic
trung cho dao dong hoa tri bit déi ximg va
d6i xtng cia nhém NH; trén phd cua

asparagin tu do dich chuyén vé cac vung
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tan s6 cao hon (3184,30 cm™ + 3187,76 cm’
" va (2998,14 +3014,78 cm™); Cac dai hip
thy & 1645,66cm’™; 1432,48 cm™ dic trung
cho dao dong hoa tri bat ddi xung va ddi
ximg cua nhdém cacboxyl clia asparagin
ciing dich chuyén twong Gmg vé cic ving
tan sb cao hon (1662,56 + 1682,05 cm™") va
(146521 cm” +1475,32 cm™) trong phd
cac phirc chat. Diéu d6 ching té asparagin
da lién két voi ion Ln®" qua nguyén tir nito
ciia nhdm amin va nguyén tir oxi cia nhom
cacboxyl.

Céc dai hip thy ¢ 1642,38 cm™ va 1584,01
cm” dic trung cho dao dong hoa trj cia C =
C(v)vaC=N ") trén phd o-
phenantrolin déu dich chuyén vé& ving tan
s6 thép hon (1627,03 + 1628,42 cm™) va
(1515,51 + 1524,02 cm’) trong phd céc
phitc chit. Diéu nay chang to o-
phenantrolin di lién két v6i Ln®" qua hai
nguyén tir nito & vi tri s6 1 va 10 cua di
vong.

Ngoai ra, trong phd IR cia cac phirc xudt
hién mot dai hép thu manh & ving (3373,44
+ 3377,49 cm) dic trung cho dao dong

hoa tri ciia nhém OH (v 7 ) cia nude.
Diéu ndy ching t6 trong cac phirc chit c6
chira nudec.

3.3. Gian do phan tich nhiét

Két qua phan tich gian dd nhiét cua cac
phirc chat dugc trinh bay & bang 3 va cac
hinh 3, hinh 4.



Bdng 3. Két qua phan tich gian do6 nhiét ciia cdc phire chat

Do giam khoi \Dw dodn cau

Nhigtdop | . | o Dw doan
i P . " |Hiéu wng lwong (%) tirtichra | :
Phirc chat hiéu trng B 5 | sdn pham
nhiét hodc phin P
(0 0 LT TN R cuol cung
huy
120,528 5,860 | 5,815 3H,0
Thu nhiét
222,634 - 29,136
Er(Asn);PhenCl;.3H,0 Chay va
512,398 | Tod nhiét - 45,251 . .
phdn huy
20,739 | 19,798 Er;0;
118,941 5,849 | 5,862 3H,0
Thu nhiét
217,12 - 28,779
Tm(Asn);PhenCl;. 3H,0 Chay va
501,945 | Tod nhiét - 46,924 ) .
phdn huy
20,920 | 18,435 Tm;0;
\?ﬂf e ae : Trén duong DTA cla cac phic chat déu
o xut hién 2 hiéu tng thu nhiét va 1 hiéu

T: 434,96 3nd 953 96°C) 0
&m (n) 4 583
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Hinh 3. Gian do phan tich nhiét cia phirc
Er(Asn);PhenCl;.3H,0
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Hinh 4. Gian do phan tich nhiét cia phirc
Tm(Asn);PhenCl;.3H,0

g toa nhiét. Hiéu Gng thu nhiét thir nhat
(118,941+120,528°C) tuwong ung voi do
giam khéi lugng trén dudong TGA c6 xap xi
3phan tir nuéc két tinh tach ra. Didu nay
phu hop v6i viée nghién ctru cac phtrc chét
bang phuong phéap phd IR.

O hiéu @ng thu nhiét thd hai (217,12
+222,634°C) va hiéu (rng téa nhiét (501,945
+512,398°C) tng véi qua trinh chay va
phan hay cac thanh phin cua phirc chat tao
thanh san phém cudi cung la oxit LnyO;
(Ln: Er, Tb)..

Nhiét dd phan huy thdp ching té cac phirc
chét déu kém bén nhiét.

2.2. Phé huynh quang
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Hinh 5. Phé huynh quang ciia phirc
Er(Asn);PhenCl;.3H,0
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Hinh 6. Phé huynh quang ciia phirc
Tm(Asn);PhenCl;.3H,0
Tur phd huynh quang cia cic phic chit
nhan thdy khi dugc kich thich bang birc xa
tor ngoai Phirc Er(Asn);pheCl;.3H,0 c6 cuc
dai phat xa anh sang mau tim & 400nm Ung
v6i chuyén mirc
= s
2 2
Phic Tm(Asn)spheCl;.3H,0 xuit hién ba
dai phat xa & gén 450nm, 475nm va 575nm,
trong d6 cudng do phat xa rit manh anh
sang mau lam ¢ 475nm va anh sang mau
vang — cam ¢ 575nm Ung véi cac budc
chuyén *F, - *H,, *H,— *H, [3].
4. KET LUAN
1. i téng hop duoc 2 phirc rin cua Er, Tm
v6i hdn hop phdi tor asparagin va o-

phenantrolin.
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2. Bang phuong phap phan tich nguyén té,
do d6 dan dién, phé hép thu h6ng ngoai,
phan tich nhiét c6 thé két luan:

- Chc phic chit co thanh phin la:
Ln(Asn);PhenCl;.3H,0 (Ln: Er, Tm).

- Khi tan trong nudc, cac phtc chit tao
dung dich dan dién.

- M&i phan tir asparagin chiém hai vi tri
phéi tri trong phuc chét, lién két véi ion
Ln*" qua nguyén tir nito ciia nhom amin va
nguyén tir oxi ciia nhom cacboxyl; Phan tir
o-phenantrolin lién két voi ion Ln*" qua 2
nguyén tir nito cua di vong.

- Céc phirc chit déu kém bén nhiét.

3. Khi kich thich ¢ birc xa thich hop, cac
phirc chit c6 tinh chat phat huynh quang.
Kha ning phat huynh quang cta phirc chat
Tm(Asn);phenCl;.3H,O manh hon phirc
Er(Asn);phenCl;.3H,0.

TAI LIEU THAM KHAO

1. Lé Hitu Thiéng, Nguyén Thi Hoai Anh,
Ngb Thi Hoa ( 2014), “ Téng hop, nghién
ctru va tham do hoat tinh sinh hoc ctia phirc
chit hdn hop europi axit L- glutamic, o-
phenantrolin™, Tap chi phdn tich Hoa, Ly
va Sinh hoc, T49(2), Tr.33-39.

2. He Qizhuang, Yang Jing, Min Hui, Li
Hexing (2006), “Studies on the spectra and
antibacterial properties of rare earth
dinuclear complexes with L-phenylalanine
and o-phenanthroline”, Materials letters,
Vol. 60(3), PP. 317 — 320.

3. Hwan Kyu Kim,* Jae Buem Oh, Nam
Seob Baek, Soo — Gyun Roh, Min- kook
Nah, and Yong Hee Kim (2005), “Recent
Lanthanide

progess in  Luminescent

Complexes  for  Advanced  photonics



Applications”, Bull. Korean Chem. Soc,
Vol. 26(2), PP. 201-214.

4. Yan-fang Shang, Cun- Wang GE, Ke-Fei
You, Yu-¢ Fan and Hui Cao (2011),
“Synthesis, characterization, and
antibacterial activity of RE(III) complex
with L-Isoleucine and 1,10-
phenanthroline”,  Spectroscoppy letters,

Vol. 44, PP. 375-380.

5. Yu Hui, He Qizhuang, Yang Jing, Zheng
(2000),
Characterization and

Wenyjie “Synthesis,
Antibacterial
properties of rare earth (Ce’”, Pr’", Nd*,
Sm’", Er’") complexes with L-Aspartic acid
and o-phenanthroline”, Journal of rare

earths, Vol. 24(1), PP. 4-8.

NANG CAO PQ CUNG VA KHA NANG CHIU DAU........... (xem tiép tr. 242)

4. KET LUAN

Kha ning khang xing dau cta cao su thién
nhién ghép styren ting khi ting ndng do
ban dau ciia monome styren. Véi ndng do
styren 1a 27.3 g/100g cao su thi hé sb
truong nod gidm 30% so véi cao su thién
nhién.

Khi ting ndng do styren phan tng, do ctng
clia cao su ting cung voi d6 1a su giam vé
d6 bén kéo va do gidn dai. Vi ndng do cua
styren 16n hon 23.4 g/100g cao su thi do
cing ting khong dang ké, nhung do bén

kéo va d6 gian dai giam manbh.
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