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Abstract Six solid complexes of rare earth with 2, 4-dicholophenox yacetic acid are synthesized, and
their compositions are proved to be RE (DCP)s RE (DCP)2phen  RE ( DCP)2hq (RE= Ta Y:
DCP= 2, 4-dichlorophenoxyacetic acid; pher= 1, 10-phenanthroline; hq= 8-hydroxyquinoline) by
the chemical analysis. Their structure characteristics were studied by means of IR spectrum UV
spectrum  DTA analysis These six complexes are soluble in dimethylformamide (DMF) and
dimethyl sulfoxide , but insoluble in water, ethanol and acetone. RE (DCP)s is the white powder,
RE (DCP)s. phen the pale red powder, La ( DCP)2. hq the yellow powder, Y (DCP)2. hq the pale
green powder. The molar conductivity ranges from 7. 44 ¢ em® mol ' to 33.61s° em™® mol .
There are the same UV and IR spectra in the same group complexes The free ligands and
complexes have themr —n" peak in UV spectra. The complexes are more stable than free ligands in

thermal condition.
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1 mmol

1 2
9 pH 5" 67 9 B
11 2,
RE20s (RE= 1a Y), 99. 9%
; 2, 4- (HDCP),
R ; 1, 10- ( Phen),
. ; 8- (hq), ; 2.1
(1* 1)
L2 .,  EDTA (La". Y")
Nicolet AV ATAR360 ; G H N ,
FT-IR 1 1 ,
(  KBr , 400~ 4000 em™ ); , RE (DCP)s RE
PE-240C (DCP)sphen RE(DCP)2hq( RE= Ia Y)
G HN ; CDR-4P 1
5 Table 1 The composition of the complexes
DDS-312 ; RE C N H
uv-1100 Complex (% ) (% ) (% ) (% )
DMF , 200~ 400 (2)’ 4 ) 17.30  36.12 1. 86
nm La (DCP)» (17.37) (36.05) (1.88)
13
L3 1 (2)’ 4 ) 11.93 38 41 1.98
. Y (DCP)s (11.87) (38.46) (2 00)
(2, 4-
’ 607% ’ ) ° 14.24 4420 2.33 284
. (I ) (14.19) (44.13) (2.35 (2386)
1.3.2 2, 4 (NaDCP) La (DCP)s" phen
B B (2, 4
2, 4 (NaDCP) 2, 4 ) ° 9.55 46.56 2.46 303
(HDCP) 60% (In) (9.57) (46.51) (2.48) (301)
. Y (DCP);° phen
5 oA (2, 4
L3.3 2, 4 ) 8- 19.17 41.47 219 195
I mmol® 3 mmol (1) (19.21) (41.50) (2.21) (194
10ml NaDCP 60 : La (DCP)2" hq
(2, 4
’ ’ ’ ’ ) 8 13.23 4455 2.40 206
2, . (I ) (13.21) (44.58) (2.38) (208
1.3.4 -2, 4- - Y (DCP)>" hq
Theoretic valuesin parentheses.
10 ml 3 mmol  NaDCP6% , 2.2
1 mmol R ’
I mmol s ( DM F)
, pH 5 6, , , DMF 2
2, 2.3
] 200~ 400 ¢m .
1.3.5 2, 4- 8- DMF 3 3
) x-m
10 m1 2 mmol  NaD CP6(o , , ) >
I mmol 8- , , s
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Table 2 The colour solubility and mol ar conductivity of the

s

complexes
Mol ductivit
Complex Colour ( SO aznclg? ;COrvi)y
(2, 4- )
() La (DCP)s White pow der 2177
(2, 4- )
{I) Y (DCP)s White pow der 8.84
(2, 4 )
’ () 33 61
La (DCP)s* phen Pale red pow der
(2, 4 )
OY (DCP);° phen(IH ) Pale red pow der 8.22
(2, 4- )
LaSZDCP)z" hq () Yellow powder 7. 44
(2, 4 )
" 8- () 14,52
Y (DCP)2" hq Pale green pow der
3
Table 3 Data of UV spectra of the compl exes
Amax Cman
Complex (nm) (L° mol "* cm ')
2, 4- HDCP 290 1451. 25
phen 3015 1536. 6
8- hq 315 259. 24
(2, 4- )
(II) La (DCP); 287 4702.83
(2, 4- )
() Y (DCP)s 2875 5873.25
(2, 4- ) e
) 287 11196.30
La (DCP)s° phen
(2, 4- ) e
() 2865 1166256
Y (DCP);° phen
(2, 4- ) e
8- (IIT) 287 5 680. 43
La (DCP)>° hgq
(2, 4- ) e
8- () 287 5145.26
Y (DCP),* hq
’ ) HDCP Aua=
290 nm, logema= 3. 16 la (DCP)s  Ama= 287 nm,

lOg Emax = 3. 67; La ( DCP)3 Ii’]en
logemax: 4. 05; La (DCP)Z hq
= 3.75

50

)\max = 287 nm,
>\max: 287 nm, logemax
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KBr , 400~ 4 000 cm™'
4 2, 4- 3
(o= 2978 em ', YEU'= 1736 em™ ', W= 714
em” ) Ye N=
1587em » Yece=162em \ &-n= 742 cem” \ 875
cm l; 8- : Yo-H
(3616 em '} Ye-o (1578 ¢m ') &-u (1 213
cm l)a ,
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R &- R phen 2 s 527C
. s , 8- Yo- &8 s .
®- H , Yc-o , YN 5, 5 R
DCP , . . Y (DCP)sphen
, phen + hqg-
. , RE 12,01
(DCP)s RE(DCP)sphen RE( DCP)2hq, 467 1o il
em v 470 em” L 466 cm RE-O E 1M
81001
. la (DCP). 1Ia (DCP)2phen. la s ]
£ o0
(DCP)2hq 3 4 5 2 %07
1l
o 171 8.0
°E 161 % )
g 15 ¥ 70+
g 141 ] g
£ 131 &g g
E 124 6.0 3 -
g 1 4000 3500 3000 2500 2000 1500 1000 500
& lg_ K Wave number / cm”
?é g &l 4 La (DCP)sphen WL %M i
4000 3500 3000 2500 2000 1500 1000 500 Fig- 4 IR Spectra of La (DCP),phen
4 Wave number / cm®
3 La ( DCP)}hq § ” :"ﬁyﬂ‘w
Fig. 3 IR Spectra of La (DCP)shq 251
25 B
. 8 457
40~ 700C , . SN
. . B 3.5
, Hhcp  142C , 253C B
. 8- 73C , 207C : 4000 3500 3000 2500 2000 1500 1000 500
112°C 269°C P Wave number / cm™
v B 5 La (DCP),hq BYLLHb i
(DCP)s shen 23éC 308 324C Fig.5 IR Spectra of La (DCP);hg
4 (em ')
Table 4 IR spectra data of the complexes ( cm ')
DCP- hq- phen
Complex y 00 y 00 Ay Yec-o YeN Ye=nN TYec Ye-n Y RE- 0
(2, 4- ) (1) 1583 1420 163 - - - - - 468
La (DCP)3
(2, 4- ) (1) 1585 1425 160 - - - - - 467
Y (DCP)s
(2, 4- ) 1613 1424 189 - - 846 472
(II') La (DCP3° phen Covered Covered — 728
(2, 4- ) ° 1 615 1 430 185 - - 846 470
) Y (DCP)s° phen Covered Covered 728
(2, 4- ) 8- 1 585 1 424 161 1076 - - - - 466
@) La (DCP," hq 1107
(2, 4- ) 8- 1593 1 433 160 1076 - - - - 466
(1) Y (DCP),* hq 1107
JE g 20025 28 % 9OK%E 1 51
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Table 5 Data of DTA of the ligands and complexes 815
Sc
2
, > Ar=26.32Vssec
Melt Gasification ¢ R sed g HI=_74A57J/g‘
oxidation
Ligand or complex Endothermic endothemic hermic E 2385
ok (eC) ek (°C) exoth ermic 5 0 :
b P peak (C) g
2, 4+ 142 253 é i M
= B
HDCP t
phen 112 269 318
8- hq 72 207 100
(2, & 88 146 207 269 330 391 449 508 566 621 672
) () 129 293, 536 {EFE Temperature / 'C
La (DCP)s 6 Y (DCP);phen
(2, 4 Fig- 6 Differential thermal analysis of Y ( DCP)sphen
) () 146 314, 542
Y (DCP)s
(2, 4
(I)H) 270 303, 524, 567 1 : ;
(o (DCPs" then 1985, 3 (3 89
(2, 4 2 )
(I)HQ) 244 318, 510, 582 , 1997.
Y (DCP)3° phen 3 -2, 4D
(2, 4 ( ), 1992, 21 (3): 66.
) 8-
() 122 301, 512 4 Husseini R Het al.. Microbios Letter, 1981, 16 (62): 85.
La (DCP)2* hq 5 7 7 . 4D-
(2)’ e " e . 2001, 8 (2): 105 107
) ’
Y (DCP)2* hq
( )
(£32% 47 Continue from page 47)
7 , 1998, (3): 3 7.
Gedye R, Smith F, Westaway K et al..The use of
1 He Longjiang. Medicine and Pharmacy, 1999, 22 (4) . microw ave ovens for rapid organic synthess. Tetra Lett,
2 1986, 27 (3): 279 282.
, 1998, (6) 552~ 555. 9 Varma R S, Naicker K P, Kumar K et al.. Solvent{ree
3 organic transformations using supported reagents and
, 1998, (10): 161F 1613 microwave irradiation. Journal of Microwave Power and
4 s 7= 4 Electromagnetic Energy, 1999, 34 (2). 113~ 120.
, 1998, 10 (2): 173 175. 10 :
5 ) , 1992. 806~ 807.
1992, 9 (3): 79~ 82.
6 : : ( )
1995, (15): 56F 566.

52

Guangxi Sciences, Vol 9 No. 1, February 2002



