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SUMMARY

SYNTHESES AND CHARACTREIZATIONS OF LANTAN (111) COMPLEXES
OF NAPHTHOYL TRIFLUOROACETONE AND O-PHENANTHROLINE

The complexe of rare earth metal La(lll) with naphthoyl trifluoroacetone and o-
phenanthroline was prepared. IR and NMR spectroscopies were utilized for structural
characterizations of the complex. The results confirmed that the coordinated water
molecules were displaced by o-phenanthroline and that the coordination of the central
metal ion is through oxygen atoms of f-diketone ligand and nitrogen atoms of o-
phenathroline.
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1.MG BAU cation Ln®*". Do do, cac phirc chit p-

Ho phdi tir B-dixeton dwoc nghién ciu
rong rai nhat trong sé cac phtc chat
cia cac nguyén to dat hiém. Cac B-
dixeton rat nhay sang, con duoc goi 1a
hiéu trmg “angten” giup cho sy phat xa
ctia cac ion dat hiém dat hiéu qua cao.
Nguyén nhan 1a do su chuyén ning
lugng hiéu qua tir B-dixetonat dén
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dixetonat dit hiém duoc phat trién
nhanh chéng va thu hat sy quan tam
cua nhiéu nha khoa hoc. Uu diém cua
cac B-dixeton dat hiém Ia: téng hop
don gian va hua hen ung dung trong
nhiéu linh vuc khac nhau tur vat liéu
dén phan tich sinh dugc. Nhiéu p-
dixetonat dat hiém da duoc ung dung
trong thiét bi vi dién tir thay ddi anh



séng, thiét bi quang dién hitu co, vat
liéu tinh thé long, laze didt, soi quang
hoc, ...[1-3]. Trong cac nguyén t dat
hiém, lantan(11) c6 ban kinh nguyén
tir 16n nhat do d6 lyc hut tinh dién cua
chung véi phdi tir yéu hon, kha ning
tao phac cua lantan(l1) khé hon cac
nguyén t dat hiém khac. Tuy nhién,
phtic chat caa La(lll) lai 12 phtc chat
nghich tir con céc phuc chat dat hiém
khac thuan ti, nén phac caa La(lll)
thuong duoc lam dai dién cho céc
phtic chat cua cac nguyén t dat hiém
dé nghién cau bang phuong phap phd
cong huong tu hat nhan. Trong cong
trinh ndy, chang toi tién hanh téng hop
va nghién ciu cau trdc cac phuc chét
hén  hop cua  La(lll)  véi
naphthoyltrifloaxeton (HTNB) va o-
phenantrolin (Phen).

2. THUC NGHIEM

Ching tdi tién hanh téng hop phac
chat caa La(lll) voi HTNB theo tai
liéu [4] va tong hop phic chat hdn hop
cua La(lll) véi HTNB va Phen theo tai
liéu [5].

2.1. Tong hgp céac phirc chat

Tong hop phirc chat caa La(lll) véi
HTNB [4]

Han hop gém 0,6 mmol natrihidroxit va
0,6 mmol naphthoyltrifloaxeton (HTNB)
trong 30 ml etanol dugc khudy déu trong
15 phat. Thém tor tr 0,2 mmol
LaCl.6H,0 vao hon hop trén, khuiy déu
trong 24h ¢ nhiét do phong. Sau d6, thém
khoang 10ml CCls vao hdn hop, phuc
chat duoc tach ra. Loc, rira két tua bang
CCl,4 va lam khd ¢ nhiét do6 phong. Phirc

chat c6 mau trang. Hiéu suat ~75%.
Téng hop phize hon hep cua La(lll) véi
HTNB va Phen [5]
Hon  hop gom 01  mmol
naphthoyltrifloaxetonat dat hiém
(La(TNB)3(H.0),;) va 0,1 mmol o-
phenantrolin trong 30 ml metanol dugc
khudy déu trong 2h & 50°C. Khi dung
dich con khoang 5ml, phic chat dugc
tach ra. Loc, rira két tua bang metanol
va lam khé & nhiét do phong. Phic chat
c6 mau trang. Hiéu suat ~70%.
2.2. Cac phuwong phap nghién ctru
Ham luong ion dat hiém trong céac
phirc chit dugce xac dinh bang phuong
phap chudn do complexon dua trén
phan ung tao phuc bén cua ion dat
hiém v6i EDTA ¢ pH ~ 5 va chét chi
thi asenazo IlI.
Pho hong ngoai duoc ghi trén may FTIR
8700, trong ving 400-4000 cm™, theo
phuong phap ép vién KBr tai Vién Hoa
hoc, Vién Han 1am Khoa hoc va Coéng
nghé Viét Nam.
Phé cong huéng tir hat nhan *H-NMR
va *C-NMR ciia La(TNB)3(H,0), dung
mdi CH3;OD va La(TNB)sPhen dung
modi CDCl; ghi trén may Bruker-
500MHz ¢ 300K tai Vién Hoa hoc, Vién
Han lam Khoa hoc va Cong nghé Viét
Nam.
3. KET QUA VA THAO LUAN
3.1. Két qua phén tich ham lwong kim
loai trong phirc chat

Két qua ¢ bang 1 cho thay ham luong
kim loai tinh theo cdng thuac gia dinh
cua cac phic chét tuong d6i phi hop véi
két qua xac dinh bang thuc nghiém.
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Bang 1: Két qud phdn tich ham lwong kim logi trong c&c phic chdt

. Ham luong ion kim loai trong phuc
R s , Mau sac .
Cong thue gia dinh cua , ) chat (%)
STT . . cua phuc
phtc chat . i . i
chat Ly thuyet Thyc nghiém
11 La(TNB); (H20), | Tring 14,32 14,30
22 La(TNB)s;Phen | Trang 12,48 12,45
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Hinh 1: a. Phé hong ngogi cuia b. Pho hong ngogi ciia La(TNB)sPhen

La(TN B)3(H20)2

Bang 2: Céac ddi hdp thu déc trung trong phé hong ngoai cua phirc chat va phoi

tir (v, cm™)
STT Hop chat Vs0-H v v c=0 VSC-F | VsM-O Vs M-N
sCH(phen+TNB)
1 | HTNB 3459 3067 1601 | 1191 - -
2 | Phen 3392 3070 - - - -
3 | La(TNB)3.(H,0), | 3427 3074 1617 | 1296 | 572 -
4 | La(TNB)sPhen - 3057 1608 | 1295 | 580 | 454

Trén phd hong ngoai ciia phdi tir HTNB,
dai co s song tai 3459 cm™ dic trung
cho dao dong hoa tri cia nhom OH cua
phdi tr & dang enol. Trong phd hap thy
héng ngoai cua phen xuat hién dai rong,
cuong d6 manh trong ving 3392 cm™
thudc vé dao dong hoa tri cua nhém OH
do nudc két tinh trong phan tir Phen.
Trén phd cua phuc chat
La(TNB)3(H,0),, cac dai phd hap thu tu
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va rong cé cuong do trung binh & 3427
cm™? duge quy gan cho dao dong hoa tri
ctia nhém —OH trong phén tir H,O phdi
tri. Trong ph6 hdng ngoai cua phirc chit
hdn hop céc dai nay da bién mat, ching
t6 nuéc da bi day ra khoi cau phdi tri.
Céc dai trong vung 3074 + 3057 cm™
thuéc vé dao dong hoda tri cuia nhém
=CH vong thom. Dai hip thu tai 1601
cm™ dac trung cho dao dong cia nhom



C=0 trong phdi tir di dich chuyén vé
ving c6 sd séng cao hon trong phirc chat
bac hai va phac chiat hdn hop (twong
tng la 1608 va1617 cm™) . Chung toi
cho rang su dich chuyén nay 1a do anh
huong ctua hi€u ung lién hop cua vong
dixeton va cua nhom naphtalen. Ciling do
hiéu Gng lién hop ma dai hap thu C-F
cta phdi tr 6 1191 cm™ da dich chuyén
vé ving c6 sb song cao hon trong céac
phtic chat bac hai va phic chat hdn hop
(twong wng 1a 1296 va 1295 cm™). So
v6i phd hdp thu hong ngoai phdi tu,
trong phd cua tit ca cac phirc chat xuét
hién thém cac dai hép thu dac trung voi
cuong do trung binh trong vung
572+580 cm™, dugc quy két cho dao
dong hoa tri cta lién két M-O. Cac két
qua nay cho thdy di c6 su hinh thanh
lién két giita cation kim loai va phdi tir
HTNB qua cac nguyén tir O. Ngoai ra,
so vai phd hong ngoai phuc chit cua
La(TNB)3(H20),, trén phd cua phic
chat La(TNB)sPhen con xuét hién thém
dai hap thy tai 454 cm’, dic trung cho
dao dong hoéa tri caa lien két M-N,
chting to phen da phdi tri vai ion kim
loai qua hai nguyén tir N cua Phen.
3.3. Cong hwéng tir hat nhan

Dé nghién ctru ki hon ciu trdc cua
phtc chit, ching t6i nghién ctu cac
phicc chat bang phuong phap phd cong
huéng tir hat nhan *H va C.

Hinh 2 1a phd cong huong tir hat
nhan *H cua phac chit La(TNB)3(H,0),
Su qui gan cac tin hiéu dugc trinh bay ¢

bang 3. S6 tha tu, ki hiéu cac H cuoa
naphtalen dugc chi ra trong hinh 5.
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Hinh 2: Phé 'H-NMR cua
La(TNB)3(H20).
Bang 3:Sw qui gan cAc tin hiéu trén pho
'"H-NMR cza Y(TNB)sPhen

STT | Vitri o Tich Qui
bac diem R .
(ppm) Phén gan

3H
1 8,51 Singlet 3,0 cua
C

3H
Doublet 3,0 cua
Cs

2 8,05

3H
Doublet 3,0 cua
Cs

3 7,80

3H
Doublet 3,0 cua
Cs

4 7,67

3H
Doublet 3,0 cua
C4

5 7,57

3H
6 7,50 Triplet 3,0 cua
C;

3H
7 7,40 Triplet 3,0 cua
Ce

3H

8 6,57 | Singlet 3,0 cua
nhoém

C-H

Trén phd cong huong tir hat nhan 'H cua
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La(TNB)3(H20),, tin hiéu singlet ¢ 6,57
ppm voi ti 1€ tich phan 3,0 ddc trung cho
proton cua dixeton dugc qui gan cho 3H
cua 3 nhom CH. Cac tin hiéu ¢
8,51+7,40 ppm vdi ti 1¢ tich phan xap xi
3:3:3:3:3:3:3 dac trung cho proton cua
vong thom, ching t61 qui gan cho 21H
cua vong naphtalen. Viéc qui gan chu
yéu dya vao sy phan tich cia céc tin
hi€u va ti 1€ tich phan thu dugc. Tin hiéu

LaTNB.Phen—-CDC13-1H
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cua proton rng véi cac H cua nudc trong
phirc chat khong quan sat duoc c6 thé do
chung trung véi tin hiéu proton cuia nudc
c6 trong dung moi ¢ 4,85ppm.

Hinh 3 1a phd cong huong tir hat nhan
'H cua phuc chat La(TNB)sPhen su qui
gan céc tin hiéu duoc trinh bay & bang 4.
S6 thtr tu, ki hiéu cac H cua naphtalen
va phen dugc chi ra trong hinh 5
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9.655

9.648

9.646

st
X

—_—7.249
6.46

S JL

Hinh 3: Phé *H-NMR cfia La(TNB)sPhen
Bdng 4. Cdc tin hidu trén phé *H-NMR ciia La(TNB)sPhen

STT Vi tri Dic diém Tich phan Qui gén
(pPpm)

1 9,65 Doublet 2,0 H1, H8 cua Phen

2 8,32 Singlet 3,0 H1 naphtalen

3 8,29 quartet 2,0 H7, H2 cua Phen

4 7,87 Doubet 3,0 H3 naphtalen

5 7,76=7,7 Céc van cong hudng v6i nhau hodc tring nhau duoc qui két
cho H4 H8, H5 cuia naphtalen va H3, H4, H5, H6 ctia Phen

6 7,50 Triplet 3,0 1H cta Cg vong naphtalen

7 7,40 Triplet 3,0 1H cua C7 vong naphtalen

8 6,46 Singlet 3,0 1H cta nhom CH

Trén pho cong huong tir hat nhan *
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ciaa La(TNB)sPhen ngoai cac tin hiéu
proton nhu cua phac bac hai: 6,46 ppm(s,




3H, 3CH), 7,40-8,32 ppm (céc proton cia
vong thom), con xudt hién tin hiéu &
9,65 ppm dugc qui cho H1,HS cua Phen
va tin hi¢u ¢ vi tri 8,29 ppm dugc qui cho
H2, H7 cta Phen. Nhu vay, ching toi

La (TNB) 2H20—MeOD—-C

khing dinh phen da tham gia phdi tri voi
La®>".

Pé khang dinh thém vé cdu tric cua cac
phuc chat, ching t6i sit dung phuong
phép cong hudng tir °C (Hinh 4).

LaTNB . Phen—CDC

T T T T v T v Y v T v T v T v
200 180 160 140 1z0 100 80 200 180 160 140 120 100

Hinh 4: a. Phé *C-NMR ciia La(TNB)3(H20),
b. Phé * C-NMR ciia La(TNB)3Phen

Trén phd “C-NMR cua phuc chéit
La(TNB)3(H,0), xuit hién 14 tin hiéu
cong huong tr con phuc chat
La(TNB)sPhen xuat hién 20 tin hiéu
cong hudng tir ing véi bd khung cacbon
clia phan tir ciia cac phuc chat. Tu dir
liu phé °C thu dugc, ching toi thiy &
ca hai phuc chit La(TNB)3(H;0),,
La(TNB)sPhen déu xuit hién cac tin
hiéu lan luot twong tmg nhu sau: Hai
tin hi¢u & 188,75 ppm (188,25 ppm) va
172,50 ppm (171,60 ppm) dugc qui gan
cho 2 nguyén tir C ciia nhém C=0. Tin
hiéu quartet & 120,0 ppm (119,20 ppm)
ung véi C cua nhom C-F. Céc tin hi¢u ¢
125,40-137,0 ppm (124,1-151,5 ppm)
dac trung cho cacbon vong thom. Tin
hiéu don boi ¢ 92,78ppm (92,86 ppm)

ung vai C cua nhom CH vung xeton.
Tuy nhién, so véi phé *C caa phirc chat
La(TNB)3(H20); thi trén phé **C cua
phtic chat La(TNB)sPhen con xuét hién
thém 6 tin hiéu C (132,67+151,5 ppm)
caa vong Phen. Vi vay, ching téi c6
thém co s& dé khiang dinh Phen di tham
gia phdi tri voi La>*

Tir cac két qua thu duoc chung toi dua
ra gia thiét vé cong thirc ciu tao cua cac
phtic chat (Hinh 5).
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Hinh 5: Phoi tz phen (a), TNB (b),
phuic chdt La-TNB (c), La-TNB-Phen(d)
4. KET LUAN

Pa tong hop duwoc 2 phuc chat
La(TNB)s(H,0) va La(TNB)sPhen. D
nghién cau c4c san pham thu dugc bang
phuong phap phd hdng ngoai va cong
huéng tir hat nhan *H. Két qua cho thay
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cd su phdi tri giita phdi tr va cac ion
kim loai qua cac nguyén tu oxi cua
xeton va qua hai nguyén tu nito cua
Phen, phan tir phen di day cac phan tir
H,0 ra khoi cau phdi tri cua cac phic
chét bac hai.

Loi cam on: Nghién ciru nay dwoc tai
tro- béi Quy phéat trién khoa hoc va cong
nghé quéc gia (NAFOSTED) trong dé
tai, ma s6 104.02-2011.31.
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