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SAMMARY

SYNTHESIS AND CHARACTERIZATION OF MIXED LIGANDS
COMPLEXES OF SALICYLATE AND O-PHENANTROLINE WITH Nd(III),
Sm(I1T), Eu(I1T), Gd(I1T)

The synthesis of mixed ligands complexes of salixylate and o-phenantroline of
Nd(ll), Sm(ll), Eu(lll) and  Gd(lll) was described in this paper. The
characterization of these complexes have been performed by IR, elemental
analysis, thermal analysis and mass-spectroscopy methods. The coordination modes
of the ligands to Ln(Ill) centres (Ln(lll): Nd(IIl), Sm(lll), Eu(lll), Gd(lll)) have
been investigated by IR spectra. Mass-spectroscopy showed that the complexes are
monomes. TG- curves indicate that the complexes are unstable temperature. The
thermal separation of the complexes was supposed as follows:

Nd(HSal), Phen _le2-a9c separate and evaporate
Sm(HSal), Phen _ s separate and evaporate
Eu(HSal), Phen _200-399°C separate and evaporate

Gd(HSal), Phen —2242€ 5 Gd,0;

(Ln: Nd, Sm, Eu, Gd; HSal : Salixylat;, Phen: o-phenantroline )
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1. MO PAU danh dugc nhiéu uu thé trong qua trinh
V61 kha nang cho electron manh to1 céac tao phtrc, chung thuong tao nén céc
ion dat hiém, cac axit cacboxylic va phirc chit vong cang bén vimng [1, 2].
cac bazo hitu co di vong 1a cac phdi tir Céac phtrc chit nay co nhiéu tng dung
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trong khoa hoc vat li¢u dé tao ra cac vat
lidu tir, cac dau do phat quang trong y
hoc, trong danh ddu huynh quang sinh y
[3, 4]. V&1 muc dich dong gop vao linh
viue nghién ctu cac cacboxylat thom
cia dat hiém, trong cong trinh nay
ching t6i trinh bay két qua tong ‘hop,
tinh chdt phirc chit hdn hop phdi tir
salixylat va o-phenantrolin ctia Nd(III),
Sm(I1II), Eu(III) va Gd(II).

2. THUC NGHIEM

2.1 Tong hop cac phic chat hdn hop
phdi tir salixylat va o-phenantrolin
cua Nd(III), Sm(11I), Eu(I1I), Gd(I1I)
Céc phirc chit hdn hop phéi tir duogc
tong hop theo quy trinh ¢ tai lidu [5].
Céch tién hanh nhu sau: Hoa tan hai phdi
tur axit salixylic (H,Sal) va o-phenantrolin
(Phen) trong CoHsOH tuyét ddi cho dén
khi thu duoc dung dich trong sudt. D6 tir
tr dung dich chua 2. 10* mol LnCL
(Ln(IIl): Nd(III), Sm(IIl), Eu(IIl) va
Gd(III) vao dung dich hdn hop phdi tir
trén. Ti 1¢ mol gitra LnCl; : salixylic:  o-
phenantrolin 1 1 : 3 : 1. Hon hop duoc
khudy trén may khudy tir & nhiét do 60°C,
khoang 2,5-3 gio, két tua phirc chat tir tir
tach ra. Loc, rira phirc chat bang nudc cat
trén phéu loc thuy tinh xdp. Lam kho
phirc chit dén khéi lwong khong doi.
Hiéu suit tong hop dat 80%. Cac phirc
chit ¢6 mau dic trung cua ion dat
hiém.

2.2. Cac phwong phap nghién ciru
Ham luong dat hiém duoc xac dinh
bang phuong phap chuin d6 complexon
véi chat chi thi arsenazo 111

Phd hip thu hong ngoai duoc ghi trén
may  SHIMADZU, trong  vung
400+4000 cm’. Mau dugc ché tao
bﬁng cach ¢ép vién voi KBr, thuc hi¢n
tai Khoa Hoa hoc, truong PHKHTN-
PH Qudc Gia Ha Nbi.

Gian dd phan tich nhiét dwoc ghi trén
may SETARAM Labsys TG trong moi

truong khong khi. Nhiét d0 duoc nang
tir nhiét do phong dén 1000°C, téc do
dot noéng IOOC/phﬁt, thuc hién tai Vién
Han Lam KH va CN Viét Nam.

Phd khdi luong ESI-MS duogc ghi trén
may LC/MS — Xevo TQMS, héng
Waters (M¥), bang phuong phap ngudn
ion: ESI, nhiét d§ khi lam kho 3250C,
ap suét 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 t5, phd hip
thu hong ngoai va phén tich nhiét cta
cac phirc chit duoc trinh bay ¢ cac bang
1, 2 va 3 va twong Gng. Hinh 1 14 phd
hdp thu hdng ngoai cuia H,Sal, Phen va
Sm(HSal);Phen, hinh 2 13 gian d6 phan
tich nhiét cia Sm(HSal);Phen, hinh 3
1a pho khéi lwgng cua Sm(HSal);Phen
va Gd(HSal);Phen.

Bang 1. Két qud phdn tich ham leong
kim logi trong cdc phirc chdt

Ham luogng ion kim
Cong thire gia loai .

ST dinh trong cac phtrc chat
ctia céc phirc Ly Thue

chét thuyét | nghiém

(%) (%)

1 Nd(HSal);Phen 19.59 19,45
2 | Sm(HSal);Phen | 554 20,14
3 Eu(HSal);Phen 20.45 20.36
4 Gd(HSal);Phen 20.98 20,82

Cac két qua ¢ bang 1 cho thiy ham
luong dat hiém trong cac phirc chét xac
dinh bang thuc nghiém tuwong ddi phu
hop véi cong thirc gia dinh cua céc
phtrc chét.

Viéc quy két cac dai hap thu trong phd
hong ngoai cua cac san phim dua trén
viéc so sanh phé cua cac phirc chat véi
phé cua phdi tir tu do.
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Bdng 2. Cdc s6 séng hdp thy ddc trung trong phé hap thu hong ngoai
ciia phoi tir va phire chat (em™)

STT HO'p chat V(CooH) Vas(COO™) Vscoom) VoH) V(N
1 HSal 1660 - 1483 3236 )
2 Phen - 3387 1587
Nd(HSal);Phen

3 (HSal), ; 1597 1462 3059 1516
Sm(HSal);Phen

4 (HSabs - 1593 1465 3059 1517
Eu(HSal);Phen -

5 1595 1465 3057 1516
Gd(HSal);Phen )

6 1597 1485 3062 1517

Thur Saboyte —T)

Trong phd hip thu hong ngoai cua cac
phtrc chit hdn hop phdi tir déu xudt hién
cac dai c6 cuong do manh ¢ vung 1593
1597 cm™ duoc quy gan cho dao dong
hoa tri bit dbi xing ctia nhom -COO".
Céc dai nay da dich chuyén vé ving c6
s6 song thap hon so véi vi tri twong Gmg
trong phd hip thu hong ngoai ciia HSal
(1660 cm™), chimg t6 trong cac phirc
chét khong con nhom -COOH ty do,
ma di hinh thanh su phdi tri cta phdi
tir toi ion dat hiém qua nguyén tir oxi
ctia nhom —COO- 1am cho lién két
C=0 trong phtrc chit bi yéu di. Pong
thoi trong cac phic chat déu xuét hién
dai & ving (1516 + 1517) cm™ dic
trung cho dao dong cua nhém —CN,
dai nay d3 bi dich chuyén vé ving co
s6 song thap hon so véi vi tri tuong
g ctia n6 trong phd hip thu hong
ngoai cua o-phenantrolin (1587 cm™),
diéu nay chimg to o-phenantrolin da
tham gia phdi tri voi jon dat hiém qua
hai nguyén tr N va viéc phdi tri cta o-
phenantrolin dd lam thay ddi mat do
electron trong cau ndi phdi tri. Nhu vay
trong phirc chat hdn hop phdi tir, ion dat
hiém phdi tri v6i phdi tr qua hai
nguyén tur oxi trong salixylat va qua hai
nguyén tu N trong o-phenantrolin.
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Hinh 1b. Phé hdp thu hong ngoai ciia Phen

Trong pho hap thu hong ngoai cla céac
phuc chat déu xudt hién dai & 3057-
3062 cm™ dic trung cho dao dong hoa
tri cia nhém OH, ching té trong phan
tir phirc chdt con nhom OH tu do cua
salixylat khong tham gia phdi tri v6i ion
dt hiém.
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Bang 3. Két qua phén tich nhiét cia cdc phire chdt

o Khdi lwgng mét (%)
% Nhi¢t dg Hiéu wng Phén
TT Phire chat h]‘)}\c C}la lihié ¢ Qua trinh xdy ra con lai L)"’ Thue
1eu ung thuyét | nghiém
162 Thu nhiét Phéan huy
1 | Nd(HSahsPhen 3 e : 97,94
439 Toanhiét | Chay va thang hoa
. Chuyén dang thu
5 | Sm(HSal);Phen 110 Thu nhiét hinh ) 93,45
389 Toanhiét | Chay va thang hoa
. Chuyén dang thu
; | Eu(HSal);Phen 113 Thu nhi¢t hinh ] 93,52
399 Toa nhiét | Chay va thang hoa
4 Gd(HSal);Ph 232 Thu nhigt Phin hily 70,80 67,49
(HSab)sPhen 00 ™1 Toa nhigt Chay Gd,05 | O ’
Trén gian dd phan tich nhiét cia hai B
phirc chat cia Sm(III) va Eu(Ill) déu . el ) A
xuat hién mot hiéu ung thu nhiét & i g
A X “A 4 [arg] 0
110+113°C, nhung khong xuat hién ) 5
hiéu g giam khoi lugng twong ung & = I - G
khoang nhé¢t do nay, chung to1 gia thiét e i
day 1a qua trinh chuyén dang thu hinh B 0
ctia hai phtrc chat. Diéu ndy ching to . | | | | o4
Sarple Temperature (°C)

gidng nhu hai phire chat cua Nd(III) va
Gd(III), hai phirc chit caa Sm(III) va
Eu(Ill) déu ton tai & trang thai khan.
Két qua nay toan phu hop voi dir lidu
phé hip thu hong ngoai rang bén phirc
chat hon hop phdi tir déu khong chira
nudc.

Sm{1,10Phen)d —]]

f
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Hinh Ic. Phé hdp thu hong ngoai ciia
Sm(HSal) ;Phen

Hinh 2. Gian do phdn tich nhiét cia
Sm(HSal) ;Phen

Khi bj dbt néng, trén duong DTA cula
bbn phirc chat déu bat dau 1a cac hiéu
tmg thu nhiét va két thic 1a cac hiéu
ung téa nhiét trong khoang nhiét do
thip 389+439°C, chung to cac phirc
chit déu kém bén nhiét. Dbi v6i ba
phtrc chit caa Nd(II), Sm(III), Eu(III),
cac hiéu ing mat khoi luong trén duong
TG cho thay phan tram mat khéi luong
cia phtc chit déu rat 1on
(93,45+97,94%), 16n hon rat nhiéu so
v6i 1i thuyét néu gia thiét phan con lai
cua phuc chat 1a oxit Ln,O3, ching to
khi bi dbt nong, ba phirc chit nay da
xay ra cac qua trinh phan huy, chdy va
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thing hoa. San pham cudi cung 1a oxjt
(Gd;0O3) chi phu hop véi phic chat
Gd(HSal);Phen. 7 ’

Tur két qua ¢ bang 3 c6 thé gia thiét S0
do phan huy nhiét ctia cac phtrc chat
nhu sau:

Nd(HSal), Phen _162-49°C_, phan huy,
chay va thang hoa
Sm(HSalLPhenM) chay va
thang hoa

Eu(HSal)Jhenw) chay va
thang hoa

Gd(HSal)Jhenw) Gd,05

(HSal': Salixylat; Phen: o-phenantrolin)

Display Report - Selected Window Selected Analysis

7 1358 P
.05 M

Hinh 3. Phé khoi lwong ciia
Sm(HSal) ;Phen

Display Report - Selected Window Selected Analysis

Analysis Name: ment: LCMSD-TrapSL Print Date: 4102017 225:06 P8
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Hinh 4. Phé khoi lwong cia Gd(HSal);Phen

Trén phd khéi luong cac phirc chat hon
hop phéi tir salixylat va o-phenantrolin
cua Nd(Ill), Sm(IlI), Eu(Ill), Gd(II)
déu xuét hién pic co cudng d6 rit manh

ddng thoi c6 m/z 16n nhat dat gia tri lan
luot 1a 735; 741, 743 va 748, cac gia tri
ndy tng dung v6i khdi luong cua céac
ion phan tir [Ln(HSal);Phen + H'] (Ln:
Nd, Sm, Eu, Gd). Piéu d6 ching to,
trong diéu kién ghi phd bdn phirc chit
nay déu ton tai ¢ trang thai monome
Ln(HSal);Phen va cac phéan tir nay rat
bén trong diéu kién ghi pho. Tur két
qua phd khdi lugng két hop véi cac dir
kién cua phd hdp thu hong ngoai chiung
t61 gia thiét rang bon phtrc chat nghién
ciru déu c6 sb phdi tri 8. Trén co s&
nay ching toi gia thiét cong thirc cau
tao ctia cac phan tir phtrc chat nhu sau:

o

» f\
/O\\ / /0\

Nor o7
<\‘NC<T 5

(Ln: Nd, Sm, Eu, Gd)

4. KET LUAN

1. bi tong hop dugc 4 phtrc chit hdn
hop phdi tir salixylat va o-phenantrolin
cia NdA(II), Sm(III), Eu(Ill), Gd(III),
c6 cong thuc phan tir: Ln(HSal);Phen
(Ln: Nd, Sm, Eu, Gd; HSal": salixylat;
Phen: o-phenantrolin )

2. Pa nghién ctru cac san phim bang
phuong phap phd hap thu hdng ngoai,
két qua da xac nhan sy tao thanh lién
két giita cac phdi tir va ion dat hiém:
qua hai nguyén tur oxi cia COO" trong
salixylat va qua hai nguyén tu nito
trong o-phenantrolin trong cac phirc
chat hdn hop phdi tur.

3. Pd nghién ctru cac phic chit bing
phuong phap phan tich nhiét, két qua
cho thay, bon phirc chat hdn hop phdi
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tir déu & trang thai khan; da dua ra so
dd phan hiry nhiét ctia chung.

4. Pa nghién ctru cac phuc chit bang
phuong phap phd khdi luong, két qua
cho thiy, cac phirc chat déu ton tai &
dang monome Ln(HSal);Phen (Ln: Nd,
Sm, Eu, Gd; HSal": salixylat; Phen: o-
phenantrolin); D4 dua ra cong thirc cdu
tao gia thiét ctia 4 phuc chét, trong d6
ion dat hiém déu c6 sd phdi tri 8 va cac
phtrc chit déu 1a phirc chit hai cang.
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