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SUMMARY

SYNTHESIS, COMPLEXES PROPERTIES OF Nd(l11), Sm(111), Eu(l11) Gd(111)
WITH MIXED LIGANDS OF BENZOIC AND 2,2°-DIPYRIDINE-N-OXIDE

Four complexes of Ln (I11) (Ln: Nd, Sm, Eu, Gd) with mixed ligands (benzoic and 2,2 -dipyridine-N-
oxide) have been synthesised. They have general formula is Ln(Benz),(DipyO)(H20O). (Ln: Nd, Sm, Eu,
Gd; Benz': Benzoate, DipyO: 2,2 -dipyridine-N-oxide). The characterization of these complexes have
been studied by IR, thermal analysis and mass-spectroscopy methods. IR spectra suggest that complexes
have been synthesized successfully. The coordination modes of the ligands to Ln(l11) centres have been
investigated by IR spectra. Mass-spectroscopy showed that the complexes are monomers and they are
stable. The thermal analysis indicates that they are all quite stable to heat.

Keywords: Rare earth, benzoic acid, 2,2 -dipyridine-N-oxide, complexes.

1. MO PAU

Phat hién va nghién ciru kha nang phat huynh
quang cua cac phirc chit 14 mot trong nhiing
hudng phat trién manh mé cua héa hoc phirc
chat. Sy phat quang cua phirc chat dugc tng
dung trong nhiéu linh vuc khac nhau, nhu: Vit
liéu phat quang cho thiét bi OLED, cac dau do
huynh quang trong chuan doan hinh anh trong
y sinh [2,5,7]. Dé c6 kha ning phat quang, cac
phirc chét phai dwoc tao thanh tir cac phdi tir co
vong thom. Cac phdi tir nay c6 hiéu tng lién
hop, thuan lgi cho sy truyén nang lugng tir phéi
tu t61 kim loai. Cung véi cac nghién ctu nay,
nhom téc gia [4] da tong hop, nghién ciru tinh
chét, dic biét 1a kha ning phat quang cua cac
phirc chit hdn hop phdi tir axetylsalixylat va
0-phenantrolin véi mot s6 nguyén to dat hiém
nang. Viéc tong hop phirc chat va nghién ciru
tinh chat cac phtrc cht tao bai hdn hop phdi tir
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salixylat va 2,2'-dipyridine N,N’-dioxit v&i
Nd(1I), Sm(IIT), Eu(Ill) ciing da dugc cac tac
gia [3] thuc hién. V&i vong thom trong phan ti
phéi tir, cong trinh ndy trinh bay két qua tong
hop va nghién ctru tinh chat phire chat tao boi hdn
hop phéi tr c6 vong thom 1a benzoic va 2,2°-
dipyridine-N-oxide v6i mot sé nguyén to dat
hiém nhe.

2. THU'C NGHIEM

2.1. Téng hop phirc chit

Quy trinh tong hop cac phirc chat hdn hgp phbi
tir dwoc mo phong theo tai liéu [6]. Cach tién
hanh cy thé nhu sau: Hoa tan ting phdi tir axit
benzoic (HBenz) va 2,2’-dipyridine-N-oxide
(DipyO) trong C2HsOH, tron hai dung dich nay
v6i nhau thu duoc dung dich hdn hop phdi tu.
Cho tir tir dung dich LnCls (Ln: Nd, Sm, Eu, Gd)
vao dung dich hdn hop phdi tir trén. Ti 1¢ mol
gitta LnCls : HBenz : DipyOla 1:3: 1. Hon hop



duogc khudy trén may khudy tir & nhiét 6 phong,
khoang 3,0 — 3,5 gio, tinh thé phtrc chét tir tir
tach ra. Loc, rra phirc chét bé'mg nudc cét trén
phéu loc thiy tinh x6p. Lam kho phirc chét trong
binh hut 4m dén khéi lugng khong doi. Hiéu
suét tong hop dat 80 - 85%. Céc phirc chat thu
duogc c6 mau dic trung cta ion dat hiém.

2.2. Cac phuwong phap nghién ciru

Ham luong ion dat hiém duoc xac dinh bang
phuong phap chuin d6 complexon véi chat chi
thi arsenazo III. Phuong phap phd hong ngoai
duoc ding dé xac dinh sy hinh thanh phirc chit,
dugc ghi trén may FTIR Affinity — IS, héng
SHIMADZU (Nhat) trong ving c6 sé séng tir
(400 + 4000) cm?, thyc hién tai khoa Hoa hoc,
truong PH Khoa hoc Ty nhién — BH Quéc gia
Ha Noi.

Phuong phap phén tich nhiét duoc ding dé xac
dinh kha nang phan hiy nhiét ciia phtc chit,
dugc thyc hién trén may SETARAM (Phép)
trong moéi truong khong khi. Nhiét do duogc
nang tir nhét do phong dén 900°C véi toc do
nung 10°C/phut, thuc hién tai Khoa Hoa hoc —

Trudng PH Khoa hoc Ty nhién — DH Qudc gia
Ha Noi..

Phd khéi luong duoc ding dé xac dinh cong
thirc ion phan tir ctia cac phire chat, dugc ghi
trén may LC/MS — Xevo TQMS, hdang Water
(M¥), ngudn ion: ESI, nhiét do khi lam kho
325°C, 4p sudt khi phun: 30 psi, thuc hién tai
Vién Hoéa hoc, Vién Han lam KH va CN Viét
Nam.

3. KET QUA VA THAO LUAN

Bang 1, 2 va 3 1a két qua phan tich ham luong
ion dat hiém, phd hong ngoai va phan tich nhiét
trong ung cua cac phic chat. Hinh 1 1a phd
hong ngoai ciia phdi tir va 4 phirc chat, hinh 2 1a
gian  dd  phan  tich  nhiét
Nd(Benz),(DipyO)(H20) va
Gd(Benz)(DipyO)(H20)., hinh 3 1a ph6 khdi
lugng Nd(Benz),(DipyO)(H.0), va
Gd(Benz)z(DipyO)(H20)2, hinh 4 Ia cong thirc
CAu tao gia thiét cua cac phuic chat. Cong thic

cua

cua

gia thiét cua cac phirc chat dwoc dua trén co so
két hop két qua phan tich phd hong ngoai, phan

tich nhiét va phé khdi lugng ciia chung.

Bdng 1. Ham luong ion ddt hiém trong cdc phirc chdt

Ham luong ion dat hiém (%)

STT Cong thirc gia thiét cua cac phirc chat ) . _
Ly thuyet Thuyc nghiém

1 Nd(Benz)(DipyO)(Hz0): 24,24 24,18

2 Sm(Benz)z(DipyO)(Hz0). 25,00 25,06

3 Eu(Benz)(DipyO)(H:0)2 2524 25,16

4 Gd(Benz)2(DipyO)(H20); 25,86 25,79

Bdng 2. Cdc s6 song hap thu ddc trung trong phé hong ngoai ciia phoi tir va phic chat (cm™)

TT Hop chét V(cooH) | Vascool) | Vscool) | Vo vVeny | Vo) | Viow)
1 HBenz 1685 1425 - 3072
2 DipyO - - - 1247 | 1579 -

3 | Nd(Benz).(DipyO)(Hz0). - 1624 | 1423 | 1234 | 1527 | 721 | 3477
4 | Sm(Benz)(DipyO)(H:0) - 1624 | 1423 | 1232 | 1527 | 720 | 3375
5 | Eu(Benz)(DipyO)(H:0)z - 1635 | 1423 | 1230 | 1533 | 727 | 3387
6 | Gd(Benz).(DipyO)(Hz0). 1639 | 1406 | 1222 | 1529 | 727 | 3493
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Két qua bang 1 cho thdy, ham luong ion dat
hiém trong céc phirc chat theo tinh toan li thuyét
tuong dbi phu hop vai két qua thuc nghiém.
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Hinh la. Phé hong ngoai ciia HBenz

Hinh lc. Phé hong ngoai ciia
Nd(Benz)z(DipyO)(H20)2

Phé hong ngoa1 ctia HBenz xuat hién dai hip thy

& 1685 cm™ ¢6 cuong do rit manh dugc quy gan

cho dao dong hoa tri bat dbi xtng cua lién két

C=0 trong nhdm —COOH.
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Hinh 1d. Phé héong ngoai ciia
Sm(Benz)z(DlpyO)(Hzo)z
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Hinh 1f. Phé hong ngoai ciia
Gd(Benz),(DipyO)(H-0).
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Hinh le. Phé hong ngoaqi ciia
Eu(Benz)z(DipyO)(Hzo)z

Ph6 hong ngoai cta cac phirc chat ¢6 dang rat
giéng nhau, chimg t6 cach phdi tri trong céc
phtrc chat 13 twong ty nhau.
Trong phd hong ngoai ciia cac phirc chit, xuit
hién cac dai s6ng c6 cudong do rit manh trong
vung
(1624-1639) cm*, dugc quy gan cho dao dong
hoa tri bit d6i ximg cta nhom -COO", dai nay
da bi dich chuyén v& viing co s song thap hon
so vOi vi tri teong ing cia no trong axit tu do,
chimg t6 trong cac phirc chat di hinh thanh lién
két kim loai - phéi tir lam cho lién két CO trong
phtrc chit bi yéu di. Cac dai ¢ (1406 — 1423) cmr
! dac trung cho dao dong hoa tri ddi xtmg ciia
nhom -COO". Dai & 1247 cm™ va 1579 cm™ dic
trung cho dao dong cua nhém NO va CN tuong
tmg trong phdi tir DipyO di dich chuyén vé
viing ¢6 sb song thip hon (1222 — 1224) cm™ va
(1527 — 1533) cm! trong cac phuc chét. Didu
nay chimg to trong cac phirc chit DipyO da phéi
tri 2 cang véi Ln® qua nguyén tir O ctia nhom
NO va qua nguyén tir N cia CN lam cho lién két
N-O va C-N trong phtrc chit bi yéu di [1]. Nhu
vdy, trong phitc chat hdn hop phdi tu, ion dat
hiém da dong thoi phdi tri véi O ciia -COO
trong Benz™ va véi O, N cia NO va CN trong
DipyO tao thanh phirc chit vong hai cang bén
viing.
Ngoai ra trong phd hong ngoai ctia cic phirc
chit con xuét hién dai trong vang (721-727) cn
! dugc quy gan cho lién két Ln®*- O trong céc
phirc chat, xuat hién dai ¢ ving (3375-3493)

m™, chung t6 4 phuc chat da tong hop déu
chira nudc.
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Hinh 2a. Gidn dé phdn tich nhiét ciia:
Nd(Benz),(DipyO)(H20).

Hinh 2b. Gidn do phdn tich nhiét ciia:
Gd(Benz),(DipyO)(H20)

Bdng 3. Két qua phan tich gian do nhiét ciia cdc phirc chdt

Nhiét d6 Khai uong mat (%)
Xuat hién
TT Phirc chat hiéu ting . Phan Ly Thuc
cu un h X3 , -
mitkhéi | QuatInhxayra i | thayét | nghiem
luong (°C)
142 Téach nuée phdi tri
1 | Nd(Benz)x(DipyO)(H:0), 206 ach nuoc pho Nd:0s | 71,71 | 70,42
Phén huy
406
161 Téach nuée phdi tri
2 | sm(Benz)x(DipyO)(H:0). 233 ach oot pho Sm:0s | 71,00 | 66,56
Phén huy
411
162 Téach nugc phdi tri
3 | Eu(Benz)(DipyO)(H:0): 331 4ch DHOT Pho Ew.0s | 70,76 | 65,52
Phan hay
425
158
. 279 Téch nudc phdi tri
4 | Gd(Benz)x(DipyO)(H:0 Gd.0s | 70,18 | 65,88
(Benz)2(DipyO)(HzO) 440 Phan hiy 23
742

Trén gian d6 phan tich nhiét caa 4 phirc chat déu
xuit hién hiéu tng mat khdi lwong & khoang
(142-162) °C, diéu nay duogc gia thiét cho qué
trinh tach 2 phan tir nudc phdi tri va phan hay
mot phan phuc chat. Két qua nay hoan toan phu
hop véi két qua cua phdé hdng ngoai cua cac
phtic chat. Trén duong TGA cua gian do nhiét
céc phuc chét, & cac khoang (206-742) °C, xuit
hién hai hoic ba hiéu wng mét khbi luong tng
Vé6i qué trinh tiép tuc phan hay cua cac phic
chit dé tao ra san pham cudi cing 1a cac oxit dat
hiém Ln,O3

Két qua tinh toan ly thuyét twong dbi pha hop
V6i s6 liéu thuc nghiém thu duoc. Trén co sé d6
so d6 phan hay nhiét cia cac phic chat c6 thé
duoc gia thiét nhu sau:

Ln(Benz), (Dipy0), (H,0), —“222°¢ Ln(Benz), (Dipy0), —272 5 | n,0,
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Hinh 3a. Phé khoi lwong ciia:

Nd(Benz),(DipyO)(H20)
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Hinh 3b. Phé khoi leong cia:
Gd(Benz),(Dipy0)(H20),




Trén phé khéi lwong cua 4 phire chit déu xuét hién
pic c6 cuong dd manh nhat, c6 m/z lan luot 13 559;
565; 567 va 572 tuong tng voi cac phic chét cua
Nd(I1); Sm(111); Eu(liT) va Gd(I11). Cac gia tri nay
{mg ding véi khdi luong tuong wng cia cac ion
phan  tir:  [Nd(Benz)x(DipyO) + H'T,
[Sm(Benz)x(DipyO) + H*T*, [Eu(Benz)z(DipyO) +
H*]*, [Gd(Benz)(DipyO) + H*]*. Biéu nay ching
to, trong diéu kién ghi pho, sau khi téach hai phan
tir nu6e phdi tri, cac ion phéan tir phirc chat déu cé
thanh phan nhu nhau: [Ln(Benz),(DipyO) + H*]*
(Ln: Nd, Sm, Eu, Gd).

Ngoai ra trén phd khéi lugng cua 4 phic chat con
Xxuét hién pic c6 m/z = 173, pic nay duoc quy gan
cho sw ¢6 mat cua ion phéi tir [DipyO + H*]*.
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Hinh 4. Céng thirc cdu tao gid thiét ciia
Ln(Benz),(DipyO)(H20);

Nhu vy, tir két qua phd khéi lugng cua cac
phirc cht (déu xuét hién cac pic c6 gia tri m/z
g dung v6i khdi lugng mol cua cac ion phan
tu: [Ln(Benz)2(DipyO) + H*]* (Ln: Nd, Sm, Eu,
Gd)), két hop vdi cac dit kién ciia phd hip thy
hong ngoai (déu xudt hién cac dao dong chi ra
su phéi tri cta ion kim loai Ln®" véi O cua -
COO  trong Benz™ va véi O, N cua NO va CN
trong DipyO; cac dao dong dac trung cho su cod
mit cua OH trong H20) va két qua phan tich
nhiét (déu xuét hién hiéu tng tach nudc & nhiét
d6 cua mit nu6e phdi tri), cong thirc cdu tao cua
phirc chét da duogc gia thiét, ¢o 12 cac monome
hai cang, trong d6 ion d4t hiém c6 s6 phdi tri 8,
chdng c6 dang nhu hinh 4.
4. KET LUAN
1. Pa téng hop dugc 04 phiic chat don nhén
ctia Nd(111), Sm(111), Eu(lll), Gd(l1l) véi hdn
hop phéi tir benzoic va 2,2°-dipyridine-N-oxide.
2. Pi nghién ctru cac phtic chit bang phuong
phap phd hap thu hong ngoai, két qua da xac
nhan sy tao thanh lién két giita ion dit hiém véi
céc phéi tir thong qua: Nguyén tir O cua 2 phbi
tir benzoat, nguyén tir N, O ciia mot phdi tir
2,2’-dipyridyl N-oxide, 2 nguyén tir O cua 2
phéi tr H,O.
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3. ba nghién ctru cac phuc chit bang phuong
phap phan tich nhiét, két qua cho thiy cac phirc
chit c6 nudce phdi tri, da dua ra so dd phan hay
nhiét ctia cac phtc chét.

4. Pa nghién ctru cac phire chat bang phuong phéap
phd khdi lugng, két quéa cho thiy 04 phirc chat déu
ton tai & dang monome, ching tuong déi bén trong
diéu kién ghi pho, cac phirc chat c6 cling cong thirc
phan ti: Ln(Benz),(DipyO)(H20). (Ln: Nd, Sm,
Eu, Gd).

5. i dua ra cong thic ciu tao gia thiét ctia phire
chat, trong phirc chat don nhan, ion dat hiém
dugc phbi tri 2 cang va c6 sb phdi tri 8.
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