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SUMMARY

SYNTHESES AND STUDY ON CHARACTERIZATION OF
2-HIDROXYNICOTINATE COMPLEXES OF SOME
RARE-EARTH ELEMENTS

The complexes of rare earth ions with 2-hidroxynicotinic acid (HNic) have been synthesized.
The characteristics of rare earth complexes Na[Ln(Nic),].2H,O (Ln(Ill): Nd(III), Sm(IlI),
Dydll), Tb(ll), Nic: 2-hidroxynicotinate) have been performed by elemetal analysis, IR,

thermal analysis

and mass-spectroscopy methods. The coordination modes of the 2-

hidroxynicotinic acid to Ln’" centres have been investigated by IR spectra. Mass-

spectroscopy showed that the 2-hidroxynicotinates are monomes. TG- curves indicate that the

complexes are stable up to a temperature of about 343-506°C. The thermal separation of the

2-hidroxynicotinates were supposed as follow:

Na[Nd(Nic),].2H,0 —"°C_5 Na[Nd(Nic)] —£=%"C_5 NaNdO,

116°C

361-494°C

Na[Sm(Nic),s].2H,0 ———— Na[Sm(Nic)4] ————> NaSmO,

Na[Tb(Nic),].2H,0 — "€ 5 Na[

101°C

Th(Nic)s] —24°°C 3 NaTbO,

357-491°C

Na[Dy(Nic)4].2H,0 ——— Na[Dy(nic),] ——— NaDyO,

1. MO PAU

Trong nhiing nim gin day, phic chit méi
cua dat hiém ngay cang thu hut sy quan tim
nghién ctru ctiia cac nha khoa hoc, dac biét
1a cac phirc chit cacboxylat dit hiém véi
cac phdi tir vong c6 kha ning phat quang
[1, 2, 3]. Cac phtc chit nay duoc tng dung
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rong rdi trong nhiéu linh vuc khic nhau
nhu: dau do phat quang trong phan tich sinh
y, dibt phat quang, vat liéu phat huynh
quang...[4, 5, 6]. Véi muc dich gép phin
nghién ctru vao linh vuc cac cacboxylat cua
d4t hiém, cong trinh nay trinh bay két qua
téng hop va nghién ctru tinh chit phic chit



tao boi axit 2-hidroxynicotinic va mat sb
nguyén to dat hiém.

2. THUC NGHIEM

2.1. Toéng hop cac phic chat 2-
hidroxynicotinat d4t hiém

Céc 2-hidroxynicotinat dit hiém dugc tong
hop mé phéng theo tai liéu [2]. Cach tién
hanh cu thé nhu sau:

Hoa tan 0,11128 (8.10* mol) gam axit 2-
hidroxynicotinic (HNic) trong 8ml dung
dich NaOH 0,1M theo ti 1é mol HNic:
NaOH = 1:1, hén hop duoc khudy va dun
néng & 60°C cho dén khi thu duoc dung dich
natri 2-hidroxynicotinat (NaNic) trong sudt
(Nic: hidroxynicotinat). Thém tir tir 2.10™
mol LnCly (Ln*": Nd*, Sm’", Tb*, Dy’
vao dung dich NaNic. Hon hop dugc khudy
O nhiét d6 phong, pH =~ 4- 5, khoang 2 gio
tinh thé phuc chat tir tir tich ra. Loc, rira
phirc chit bang nudc cit trén phéu loc thuy
tinh x6p. Lam kho phirc chét trong binh hit
am dén khéi luong khong ddi. Hiéu suét
téng hop dat 80 + 85%. Cac phtrc chit thu
dugc ¢ mau dic trung cua ion d4t hiém.

2.2. Cac phwong phap nghién ciru

Ham luong d4t hiém duogc xac dinh béng
phuong phap chuén d6 complexon vé6i chét
chi thi Arsenazo III.

Phd hép thu hdng ngoai dugc ghi trén may
Impact 410 — Nicolet (M¥), trong vung
400+4000
cach nghién nho va ép vién véi KBr, thuc
hién tai Vién Hoéa hoc, Vién Han Lam KH
va CN Viét Nam.

Gian d6 phan tich nhiét duoc ghi trén may
LABSYSEVO (Phap) trong modi trudng
khong khi. Nhiét 0 dugc nang tir nhiét do
phong dén 800°C voi téc d6 ddt nong
10°C/phut, thuc hién tai Vién Hoéa hoc,
Vién Han Lam KH va CN Viét Nam.

Phd khdi lugng duoc ghi trén may LC/MS
— Xevo TQMS, hing Water (M¥), ngudn
ion: ESI, nhiét d6 khi lam kho 325°C, ap
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

Két qua phan tich nguyén td, phd hip thu

cm”. Miu duge ché tao bang

hdng ngoai va phén tich nhiét cua cac phirc
chit dugc trinh bay & cic bang 1, 2 va 3
trong ung. Hinh 1 13 phd hdng ngoai cia
HNic va Na[Sm(Nic),].2H,0, hinh 2 1a gian
dd phan tich nhiét cia Na[Sm(Nic)s].2H,O
va Na[Dy(Nic),].2H,0, hinh 3 1a phd khéi
lwgng cia  Na[Sm(Nic);].2H,O  va
Na[Dy(Nic),].2H,0

Bdng 1. Ham lwong ion kim logi trong cdc phite chat

) Ham luong ion kim loai
Cong thirc gia thiét .
STT onfg u’? g p ¢ trong cac phuc chat (%)
cua phtrc chat
Ly thuyét Thuc nghiém

1 Na[Nd(Nic)4].2H,0 19,09 19,98
2 Na[Sm(Nic),].2H,0 19,74 19,23
3 Na[Dy(Nic)4].2H,0 20,63 21,07
4 Na[Tb(Nic)4].2H,0 20,99 20,73
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Céc két qua ¢ bang 1 cho thdy ham luong

d4t hiém trong cac phic chit xac dinh bang

thyc nghiém tuong dbi phu hop véi cong

thirc gia dinh cia phtrc chét.

Bdng 2. Cdc s6 séng hdp thu dic trung trong phé hdp thu hong ngoai

ciia cdc hop chdt (em™)

TT Hop chat VcooH) | Vascoo-) | Vscoo-) | Von) VeN Vic=c) VicH)
1 2-HNic 1743 - 1408 | 3069 | 1544 1619 2991
2 | Na[Nd(Nic)4].2H,O B 1642 1467 | 3433 | 1557 1598 3001
3 | Na[Sm(Nic)4].2H,O B 1641 1469 | 3409 | 1550 1604 2988
4 | Na[Tb(Nic)4].2H,0 B 1640 1469 | 3400 | 1553 1601 3006
5 | Na[Dy(Nic),].2H,O B 1642 1466 | 3404 | 1551 1595 3015

Trong phé hip thu hdng ngoai cua cac phirc
chét xuét hién cac dai co cuong d6 manh &
ving (1640- 1642) cm™, cac dai nay duoc
quy gan cho dao dong hoa tri bat ddi xtng
-COO'". Chang da dich
chuyén vé ving ¢6 sb song thip hon so véi

cua nhom

vi tri twong ng cta né trong phd hip thu
hdng ngoai cua axit 2-hidroxynicotinic
(1743 cm™), ching to trong cac phirc chit
khong con nhém -COOH ty do ma da hinh
thanh su phéi tri cua phdi tir t6i ion dat
hiém qua nguyén tir oxi ciia nhom -COO
lam cho lién két C=0 trong phirc chét bi
yéu di. Cac dai co cudong do tuong doi
manh ¢ ving (1466-1469) cm™ dugc quy
gan cho dao dong hoa tri d6i ximg cua
nhém -COO". Trong phd hip thu hong
ngoai cua cac phirc chit thiy rang, gia tri
hiéu cac sb song cua cac dao dong bat ddi

xtmg va doi ximg (Av_,, =V, —V,) cua

nhém -COO™ nim trong khoang (171 =+
176) cm™, ching t6 khuynh hudng phdi tri
vong hai cang la didc trung trong cac 2-

hidroxynicotinat dat hiém [2].
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Trong phé hip thu hdng ngoai cua cac phirc
chit déu c6 cac dai hip thu rong trong ving
3404 = 3433 cm’' didc trung cho dao dong
hoa tri cia nhém OH trong phan tir nudc,
chimg t6 cac phirc chit nay déu co6 nudc
trong phan tu.
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Hinh la: Phé hdp thu hong ngoai
cua HNic

Wavenumbers (cm-1)

Hinh 1b: Phé hong ngoai ciia
Na[Sm(Nic),].2H,0




Trong phé hip thu hdng ngoai cua cac phirc
chit xuit hién cac dai hdp thu & (1550-
1557) cm™ dic trung cho dao dong hoa tri
ctia lién két C=N, cac dai nay co su dich
chuyén khong dang ké so voi vi tri twong
mg ctia no trong phd hip thu hdng ngoai
cia axit 2-hidroxynicotinic (1544 cm™).
Diéu d6 chung to trong trong phirc chét, su
hinh thanh lién két gitra ion dit hiém véi
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dong hoa tri ctua lién két C-H, cac dai &
ving (1595 - 1604) cm™ duge quy gan cho

dao dong hoa tri cua lién két C=C.
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Hinh 2a: Gian dé phan tich nhiét ciia
Na[Sm(Nic),].2H,0

Nghién ctru gian d6 phén tich nhiét cua cac
phirc chit déu xuét hién hiéu tng thu nhiét
va hiéu tng mét khéi luong & khoang (101

- 116)°C va nhiét do tach nuéc cua cac
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nh 2b: Gian do phan tich nhiét ciia
Na[Dy(Nic),].2H,0

phirc chat nhé hon 116°C, ching to rang
cac phirc chit déu chura nude. Két qua nay
hoan toan phu hop véi dir liu phd hdng

ngoai cua cac phitrc chat.

Bdng 3. Két qua phan tich nhiét cia cdc phire chdt 2-hidroxynicotinat ddt hiém

Nhiét 2 Khéi lugng mét (%)
) do tach | Hicu img| €2 ‘
TT Phtrc chat Ao T tir Phén con lai . Thuc
cautlr | nhiét . Ly thuyét :
C) tach nghiém
111 Thu 40 Na[Nd(Nic),].2H,0 | 4,77 3,57
nhlét 2 4. 2 s D
1 |Na[Nd(Nic),].2H,0 | 343 rﬁ}‘:zt
~— Chay NaNdo, 73,74 73,11
506 Toa
nhiét
2 |Na[Sm(Nic),].2H,O| 116 Thu |H,O [Na[Sm(Nic),].2H,0| 4,73 3,94
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Nhiét 2 Khéi lugng mét (%)
, d6 tach | Higu tmg| &Y ‘
TT Phtrc chat cAutir | nhidt tir Phan con lai ) . Thuc
(OC) ’ tach Ly thuyet nghiém
nhiet
Toa
3611 hiet
Chay|  NaSmO, 73,06 | 6825
404 | Toa
nhiét
13 | T 0 INa[Th(Nic)] . 2H0 | 4,67 3,67
nhlét 2 4]. 2 s s
3 | Na[Tb(Nic)] 2H,0 | 360 IE]?:'[
| Chay NaTbO, 7223 | 70,89
490 | Toa
nhiét
101 | ™10 [Na[Dy(Nic)] 2,0 | 4,65 3,75
nhlét 2 Vi 4. 2 s s
4 |Na[Dy(Nic);] 2H,0 | 357 IE}‘:;
= Chéy|  NaDyO, 71,84 | 73,03
Toa
491 )2
nhiét

Trén gian do phan tich nhiét clia cac phic
chit déu xuét hién hiéu tng thu nhiét va hiéu
g mit khéi luong & khoang (101 - 116)°C ,
chimg t6 rang cac phtc chat déu chira nuée
hidrat. Két qua nay hoan toan phu hop véi dit
liéu phd hong ngoai ctia cac phirc chit.

Trén duong DTA cua gian dd phan tich
nhiét ddi v6i 4 phuc chat cua Nd(IID),
Sm(III), Tb(III) va Dy(Ill), sau hiéu Gng
thu nhiét ctia qua trinh mAt nude 12 hai hiéu
{mg toéa nhiét manh lién tiép ¢ hai khoang
nhiét do ¢ (343°C — 361°C) va (490°C —

506°C). Tuong Gng véi hai hiéu tng nhiét
ndy 13 hai hiéu Gng méit khdi luong trén
duong TGA. Ching toi gia thiét, & khoang
nhiét d6 (343°C — 506 °C) dd xay ra qua
trinh phan hity va chay phirc chat tao ra san
phim cudi cung 1a cac mudi NaLnO, (Ln*':
N d3+’ Sm3+, Tb3+, Dy3+).

Két qua & bang 3 cho thdy phan trim mét
khéi lwong theo thuc nghiém kha phu hop
v6i két qua tinh toan 1y thuyét. Trén co s
d6 so d6 phan huy nhiét cta cac phirc chat

duoc gia thiét nhu sau:

Na[Nd(Nic),].2H,0 —"°C_5 Na[Nd(Nic)] —£=%"C_5 NaNdO,

116°C

361-494°C

Na[Sm(Nic),s].2H,0 ———— Na[Sm(Nic)4] ————> NaSmO,

13°C

Na[Tb(Nic)4]

101°C

2H,0 —3°C_s Na[Tb(Nic),]

360-490°C

—————> NaTbO,

357-491°C

Na[Dy(Nic)4].2H,O ——— Na[Dy(nic)s] —————> NaDyO
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Trong qua trinh ghi phd khdi luong, gia
thiét vé cac manh ion duoc tao ra trong qua
trinh bin pha dwa trén quy ludt chung vé
qué trinh phdn manh cua cc cacboxylat dat
hiém [7].

Trén phd khéi lugng cua cac phirc chit xuét
hién pic c6 cuong d6 rat manh ddng thoi co
m/z 16n nhét dat cac gia tri lan luot 14 697,
700, 710 va 715 twong g voi cac phirc
chit  2-hidroxynicotinat cua  Nd(III),
Sm(III), Tb(IIl) va Dy(IIl). Cac gia tri nay
mg dang véi khdi lwong cua cac ion phan
tr [Ln(Nic)s] (Ln’": Nd&*; Sm’; Tb™;
Dy’"; Nic: 2-hidroxynicotinat) cta céc
phirc chit. Piéu dé chimg to trong diéu
kién ghi phd cac phic chit déu ton tai &
trang thai monome [Ln(Nic),], cac ion

phan tir ndy rat bén trong diéu kién ghi pho.
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Hinh 3a: Phé khoi lwong ciia
Na[Sm(Nic),].2H,0
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Hinh 3b: Phé khoi lwo’ng cua

Na[Dy(Nic),].2H,0O

Tir két qua phd khéi lugng, két hop véi cac
dir kién cta phd hap thu hdng ngoai, gia
thiét rang phuc chit c6 sé phdi tri 8 véi

cong thirc cAu tao gia thiét nhu sau [8]:
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Pic diém ndi bat cac phurc chit 2-
hidroxynicotinat 13 ching c6 thanh phan
pha hoi chi gdm cac ion monome.

4. KET LUAN

1. Pi tong hop duoc 04 phic chit 2-
hidroxynicotinat dat hiém, cac phtc chit c6
cong thirc chung: Na[Ln(Nic)4].2H,O
(Ln(IIT): Nd(III), Sm(III), Dy(I1I), Tb(III);
Nic™: 2-hidroxynicotinat)

2. Pi nghién ctru cac san phim bing
phuong phap phd hong ngoai, két qua xac
nhan, trong phirc chit Nic™ da tham gia phoi
tri véi ion dat hiém qua oxi ciia nhom —
COO" va oxi cia OH’

3. D3 nghién ctu cac phirc chit béng
phuong phap phan tich nhiét, két qua cho
thdy, cac phuc chit déu & dang hidrat, kém
bén nhiét va di dwa ra so dd phan hiy nhiét
cuia chung.

4. Pa nghién ctu cac phirc chit béng
phuong phap phd khéi lugng, két qua cho
thdy, cac phic chit déu ton tai ¢ dang
monome [Ln(Nic),],, cdc monome ndy rét

bén trong diéu kién ghi phd.
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5. P dua ra cong thirc ciu tao gia thiét cua
cac phirc chat, trong d6 ion dit hiém cé sb
phéi tri 8.
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