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SAMMARY

SYNTHESIS, PROPERTIES OF MIXED LIGANDS COMPLEXES
OF ACETYLSALICYLIC AND 2,2’-DIPYRIDYL N,N’-DIOXIDE
WITH SOME HEAVY RARE EARTH ELEMENTS

Some complexes of Ln (Ill) (Ln: Dy, Tm, Yb) with mixed ligands acetylsalicylic and 2,2’-dipyridyl
N,N’-dioxide have been synthesised. They have general formula is Ln(Bez)3(DipyO;) (Ln: Dy, Tm, Yb,
AcSa :acetylsalicylate, DipyO,: 2,2 -dipyridyl N,N’-dioxide). The characterization of these
complexes have been investigated by IR, thermal analysis and mass-spectroscopy methods. The

coordination modes of the ligands to Ln(Ill) centres have been investigated by IR spectra. Mass-

spectroscopy showed that the complexes are monomes. TG- curves indicate that the complexes are

unstable temperature and anhydrous state.
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1. MO PAU

Mot trong nhimg hudng phat trién manh mé
ctia hoa hoc phirc chét 1a phat hién va nghién
ctru kha nang phat huynh quang cua cac phuc
chat. Sy phat quang cua phirc chét dugc tng
dung trong nhiéu linh vuc khac nhau, nhu: cac
dau do phat quang trong phan tich sinh hoc,
trong vat litu quang dién, trong danh dau
huynh quang sinh y...[1,2,3]. D¢ c6 kha ning
phat quang, cac phirc chat phai dugc tao thanh
tir cac phdi tir c6 vong thom. Cac phdi tir nay
¢6 hiéu umg lién hop, thuan lgi cho sy truyén
nang luong tu phéi tr téi kim loai, dac biét 1a
phttc chit hdn hop phdi tir c6 vong thom thi
kha nang phat quang cua chung lai cang manh
mé. Cong trinh nay trinh bay két qua téng hop
va tinh chét phirc chit tao boi hdn hop phdi tir
axetylsalixylat va 2,2’-dipyridyl N,N’-dioxit
clia mot s6 nguyén 6 dat hiém ning.

2. THUC NGHIEM

2.1. Téng hop phirc chit

Quy trinh tong hop cac phtrc chat hdn hop phdi
tr dwgc mo phong theo tai liéu [4]. Cach tién
hanh cy thé nhu sau: Hoa tan phdi tor axit
axetylsalixylic (HAcSa) va 2,2’-dipyridyl
N,N’-dioxit (DipyO,) trong C,HsOH tuyét ddi
cho dén khi thu dugc dung dich trong subt.
Cho tur tir dung dich chira LnCl; (Ln: Dy, Tm,
Yb) vao dung dich hon hop phéi tir trén. Ti 18
mol gitta LnCl; : axetylsalixylic : DipyO,1a 1 :
3 : 1. Hn hop dugc khudy trén may khudy tir
& nhiét do phong, khoang 3,5-4 gio, tinh thé
phurc chit tir tir tach ra. Loc, rua phtrc chét
bang nudc cét trén phéu loc thuy tinh x5p. Lam
kho phirc chdt trong binh hit am dén khdi
lwong khong dbi. Hiéu suat tong hop dat 80 -
85%. Cac phirc chit thu dugc c6 mau dic
trung ctia ion dat hiém.



2.2. Cac phuong phap nghién ciru

Ham lugng dit hiém duoc xac dinh béng
phuong phap chuan d6 complexon véi chét chi
thi Arsenazo III, thuc hién tai khoa Hoda hoc
truong DH Su pham Thai Nguyén.

Phé hong ngoai cua cac chat dugc ghi trén may
Impact 410 hang Nicolet (My) trong vung tu
(400 = 4000) cm!. Thuc hién tai khoa Hoa hoc,
truong Pai hoc Khoa hoc Ty Nhién — PHQG
Ha Noi.

Gian d6 phan tich nhiét dugc ghi trén may
SETARAM Labsys TG trong mobi truong
khong khi. Nhiét d¢ dugc nang tir nhiét do
phong dén 1000°C vé&i toc do ddt nong
10°C/phut, thyc hién tai Vién Hoa hoc, Vién
Han Lam KH va CN Viét Nam.

Phé khdi luong dugc ghi trén may LC/MS —
Xevo TQMS, hing Water (M), ngudn ion:

ESI, nhiét ¢ khi lam kho 325°C, ap suit khi
phun: 30 psi, thue hién tai Vién Hoa hoc, Vién
Han Lam KH va CN Viét Nam.

3. KET QUA VA THAO LUAN

Béang 1, 2 va 3 la két qua phan tich ham lugng
ion trung tim, phd hong ngoai va phan tich
nhiét twong tmg cta cac phirc chat. Hinh 1 13
phd hdng ngoai cia HAcSa, DipyO, va
Dy(AcSa)3(DipyO,), hinh 2 14 gian db phan tich
nhiét cua Dy(AcSa)3;(DipyO») va
Yb(AcSa)3(Dipy0Q,), hinh 3 1a phd khdi
lugng cua Dy(AcSa)3(Dipy0O») va
Yb(AcSa)3(DipyO,), hinh 4 1 coéng thirc cau
tao gia thiét ciia phirc chit.

Cong thuc gia thiét cua cac phuc chat duoc
dua trén co s& két hop két qua phén tich phd
hap thu hong ngoai, phan tich nhiét va phd
khéi lugng.

Bdng 1. Két qua phdn tich ham heong kim logi trong cdc phikc chdt

Cone thite «ia dinh Ham lugng ion kim loai
STT (?ng , ue g,la u} trong cac phtrc chit (%)
cua cac phirc chat - - —
Ly thuyeét Thuc nghiém
2 Dy(AcSa)3(DipyO») 18,30 18,35
3 Tm(AcSa);(DipyO,) 18,90 18,85
Yb(AcSa)3(DipyO») 19,26 19,21

Két qua ¢ bang 1 cho thdy ham luong dat hiém
trong cac phirc chit xac dinh bang thuc nghiém
tuong ddi phu hop véi tinh toan 1i thuyét, két

qua nay khing dinh su pht hop cua cong thirc
gia dinh cua céac phirc chét.

Bdng 2. Cdc s6 séng hdp thu ddc trung trong phé hong ngoai ciia phdi tir va phire chdt (cm™)

Stt Hop chat VcooR) | Vaycoon) | Vscoo) | VicH) Vo | Vo) | Vo) | Von)
1 - 1
1 HAcSa 753 1458 2549 606 - 3500
1691
2 DipyO, - - - 3037 1018 -
4 | Dy(AcSa;(DipyOs) ] 1593 | oo | ggor | 1645 | gug | 582 -
1562
5 Tm(AcSa)3(DipyO») ) 1591 1460 2897 1624 852 582 -
1560
¢ | YP(AcSan(DipyOs) ] i;z 411 a6 | ase7 | 1649 | oo | 582 -
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Hinh Ic. Phé hong ngoai ciia
Dy(AcSa)s(DipyO)

Phé hip thu hong ngoai cua axit axetylsalixylic
xudt hién dai hap thu kép & 1691-1753 cm! ¢
cuong d6 rat manh dwoc quy gan cho dao dong
hoa tri bat ddi xtng ciia lién két C=0 trong
nhém —COOH.

Phé hép thy hdng ngoai cua cac phirc chét co
dang rat gidng nhau, ching t6 cach phdi tri
trong cac phirc chat 14 twong ty nhau. Trén phd
hdng ngoai cuia cac phirc chit khong xuét hién
dai hép thu trong ving 3000 - 3500 cm’,
chimg t6 trong thanh phan cua cac phirc chat
khong c6 H,O.

Trong phd hdng ngoai ciia cac phuc chat, trong
ving 1560 - 1593 cm' xudt hién cac dai hap
thu c6 cuong d6 rit manh, dugc quy gan cho
dao dong hoa tri bat ddi ximg ctia nhoém -COO-
, dai nay da bi dich chuyén vé ving c6 sb song
thap hon so véi vi tri twong Ung ciia né trong
HAcSa (1691-1753 cm!), ching t6 trong céc
phirc chit da hinh thanh lién két kim loai - phdi
ttr 1am cho lién két CO trong phirc chit bi yéu
di. Trong céac phirc chit, hiéu cac s song cua
dao dong hoa tri bt d6i ximg va ddi xung cua

nhéom  COO (v trong

as(CO0™) Vs(COO‘))
khoang (100 - 131) c¢cm’!, chung t6 khuynh
hudng phdi tri cia AcSa™ voi Ln* trong cac
phirc chat theo kiéu vong hai cang [4]. Dai hép
thy tai 1018 cm™! dic trung cho dao dong cla
nhoém NO trong phdi tir DipyO, da dich chuyén
vé ving ¢ sb song thip hon trong cac phirc
chat (848-867 cm™). Diéu nay chi ra ring trong
céc phirc chét lién két Ln** va DipyO, di duoc
hinh thanh qua céc nguyén tir O ciia nhém NO
lam cho lién két N-O trong phtrc chét bi yéu di.
Chimg t6 trong phirc chit hdn hop phdi tir, ion
d4t hiém da dong thoi phdi tri véi O cia COO-
trong AcSa” va véi O ctia NO trong DipyO,.



Bdng 3. Két qud phan tich nhiét cia cdc phike chdt

) Hiéu wng Khdi lrgng mat
] Nhiét (’19 Cac qua Phin (%)
TT Phurc chat tach cau trinh xay . . N
. 0 con lai Ly Thue
tir ("C) ra X in
thuyét | nghiém
Dy(AcSa)s(DipyOs) 267 Toda nhiét Chay
i
| yiaesasipyt 408 Toanhiét | Chay Dy,0s | 7897 | 82,03
515 Toéa nhiét Chay
317 Toa nhiét Chay
Tm(AcSa)3;(DipyO 403 Tda nhiét Cha
, | Tm(AcSa);(Dipy0y) oa e Y| Tmo0s | 7841 | 75,97
519 Toa nhiét Chay
570 Toa nhiét Chay
278 Toda nhiét Chay
3 Yb(AcSa)3(DipyO») 422 Toa nhiét Chay Yb,0; 78,06 75,26
519 Toéa nhiét Chay
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Hinh 2b. Gian do phan tich nhiét ciia
Yb(AcSa)s(DipyO,)

1100

Gian dd phan tich nhiét cua cac phirc chat cho
thdy, dudi 267 °C khong xuit hién hiéu tng
thu nhiét va hiéu tmg mat khéi lugng, chimg t6
c4c phire chét & trang thai khan. Diéu nay hoan
toan phu hop vé6i két qua phd hdng ngoai cua
cac phtc chét. Trén duong DTA cua gian do
nhiét cac phuc ch?it, xuét hién ba hodc bén hiéu
mg toa nhiét rat manh trong khoang (267—
570) °C, (mg v6i cac hiéu tng toa nhiét nay la
cac hiéu tmg mét khdi luong trén duong TGA.
Piéu d6 chimg to khi bi dét nong, cac phirc
chit da bi chay rat manh cho san phém cudi
cung 1a cac oxit dat hiém LnyO;. Két qua tinh
toan 1y thuyét twong ddi phii hop véi s liéu
thyc nghiém thu dugc. Trén co s& d6 c6 thé gia
thiét so dd phan hiy nhiét cua cac phirc chat
nhu sau:

Ln(AcSa),Dipy0, —27=C 51 n 0,

(Ln: Dy, Tm, Yb)
Dbi v6i phd khdi lwong cua cac phie chét, cac
ménh ion tao ra trong qué trinh bin pha dugc
gia thiét dya trén quy luat chung vé qué trinh
phan manh cua cac cacboxylat dit hiém [5].
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Hinh 3b. Phé khoi lwong ciia Yb(AcSa);DipyO;

Phé khéi lugng clia céc phirc chat cho thiy pha
hoi cta cac phtrc chat c6 thanh phan rat don
gian va twong tu nhau, déu gom sy c6 mit cua
3 loai ion manh twong ung véi su xuét hién cua
3 pic ¢o cuong d6 rat manh. Pic tht nhét co
cuong d6 manh, c6 m/z 16n nhét 1an luot dat
cac gia tri 1a: 888; 895 va 899 tuong Ung voi
céc phirc chat caa Dy(IIT), Tm(IIT) va Yb(III).
Céc gia tri nay tng ding véi khdi lugng cua
manh ion phan tor monome [Ln(AcSa);DipyO,
+H']" (Ln: Dy, Tm, Yb). Pic thir hai ¢6 cuong
do rit manh c6 m/z lan luot 12 700; 707 va 711,
cac gia tri nay tmg dung véi khéi luong méanh
ion monome [Ln(AcSa); + H]" cta cac phuc
chat Dy(IIT), Tm va Yb(III).

Ngoai ra trén phd khoi lugng ciia 03 phirc chat
con xudt hién pic c6 m/z = 189, pic nay duoc
quy gan cho su c6 mit caa ion phdi tir [DipyO,
+ H+]+

Trén co st trén sy phan manh cua cac phuc
chat dugc gia thiét nhu sau:
-DipyO,

Ln(AcSa),DipyO, —~— Ln(AcSa),
(Ln: Dy, Tm, Yb).
Két hop két qua phd khdi lwong véi cac dir
kién ctia ph6 hap thu hong ngoai, cong thirc
cAu tao cua phuc chit d3 duoc dua ra, d6 1a cac
monome hai cang, trong d6 ion dat hiém c6 s6
phdi tri 8, ching c6 dang nhu sau:
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Hinh 4. Céng thirc cdu tao gia thiét
clia phire chat

4. KET LUAN

1. Pa téng hop dugc 03 phirc chit don nhéan
ctia Dy(IIT), Tm(IIT), Yb(IIT) v6i hon hop phéi
tr axetylsalisylat.

2. Di nghién ctru cac phirc chit biang phuwong
phap phd hép thy hong ngoai, két qua di xac
nhan sy tao thanh lién két giita ion dat hiém
voi  axetylsalisylat va 2,2°-dipyridyl N,N’-
dioxit; Cac phirc chat co cung cong thirc phan
ti Ln(AcSa);DipyO,.

3. Pa nghién ctru cac phirc chit bang phuong
phap phan tich nhiét, két qua cho thay, 03 phirc
chat déu & dang khan, cac phuc chat twong dbi
bén nhiét; Pa dua ra so dd phéan hiy nhiét cta
chung.

4. Pi nghién ctru cac phirc chit bang phuong
phap phé khéi lwong, két qua cho thay 03 phirc
chét déu ton tai & dang monome, chung tuong
d6i bén trong didu kién ghi phd. Thanh phan
pha hoi cia cac phire chat don gian va twong tu
nhau, déu gém su ¢6 mat cua 3 loai ion manh.
5. Da dua ra cong thirc cu tao gia thiét cua cac



phttc chat, trong phic chat monome, ion dét
hiém c6 s6 phdi tri 8.

TAI LIEU THAM KHAO

1. Linyan Yang, Yanping Zhang, Liwei Hu,
Yunhe Zong, RuiliZhao, TianmingJin, WenGu
(2018), “Synthesis, characterization and cell
imaging properties of rare earth compounds
based on hydroxamate ligand, Journal of Rare
Earths”, Volume 36, Issue 4, April 2018,
Pages 418-423.

2. Desheng Zhu, Congkai Wang, Fengliang,
(2018), “White
Bag 05Sr0.0sWO4:Tm?** Dy** phosphors”,
Journal of Rare Earths, Vol. 36 (4), pp 346-
352.

3. Seira Shintoyo, Takeshi Fujinami, Naohide

light-emitting

Matsumoto, Masanobu Tsuchimoto, Marek
Weselski, Alina Bienko, Jerzy Mrozinski
(2015),  “Synthesis,  crystal
luminescent and magnetic properties of

structure,

europium(IIl) and terbium(IIl) complexes with
a bidentate benzoate and a tripod Ny ligand

containing three imidazole,
[Ln™(H;L)benzoate](ClO4),-H,O-2MeOH
(Ln™ =Eu and Tb™; HsL: tris[2-(((imidazol-
4-yl)methylidene)amino)ethyl]amine))”,
Polyhedron, Vol. 91, pp. 28-34.

4. Na Zhao, Shu-Ping Wang, Rui-Xia Ma, Zhi-
Hua Gao, Rui-Fen Wang, Jian-Jun Zhang,
(2007), “Synthesis, crystal structure and
properties of two ternary rare earth complexes
with aromatic acid and 1,10-phenanthroline”,
Journal of Alloys and Compounds, Vol. 463,
pp- 338-342.

5. Kotova O. V., Eliseeva S. V., Lobodin V.
V., Lebedev A. T., Kuzmina N. P. (2008)
"Direct laser desorption/ionization mass
spectrometry  characterization of  some
aromantic lathanide carboxylates", Journal of
Alloys and Compound, Vol. 451, pp. 410-413.



	1_curves
	Tap 25 - so 2 (HC)
	Tap 25, so 2
	1
	2
	3
	4
	5
	6
	7
	8
	9. Dang Duc Khanh- Gui Tap Chi PTHL và SH 11
	10  9A
	11  10
	12   11
	13   12
	14   
	15  14
	16     15Â
	17         16
	18     17
	19   
	20   
	21    
	22    21
	23   
	24    
	25    . báo t
	26   
	27  
	28  
	29   
	30   
	31 chuan
	32
	33
	34
	35
	36   XÁC ĐỊNH ĐỒNG THỜI ASPARTAME VÀ SACCHARIN  ghep    207-212
	36A
	36B
	37
	38
	39
	40

	Muc luc so 2




