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Characterizing of Complexes of Rare Earth
with Phenoxyacetic Acid and
8-Hydroxyquinoline and Their Fungistasis
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Abstract Four new solid com plexes of rare earth (III) with phenoxyacetic acid and 8-hydroquino—
line were synthesized in ethanol-water solution. The general formula for these complexes is Re
(POA)2° hq(RE= Nd, Gd, Dy, Lu; POA= phenoxyacetic Acid; h¢q= Hydroxyquinoline) . These
complexes are all soluble in DM F and DM SO, but insoluble in water, ethanol, ether and acetone.
Three of the complexes are yellow powders with exception of Nd ( POA)2hq being yellow green
powders. Their molar conductanceis 7. 32 ¢’ em” mol '~ 8.365s" cm’® mol . The structure of
the complexes are investigated by IR. UV, TG-DTA. These four complexes have similar shape in
ultraviolet and ultrared spectra, and produce am —m saltant absorption spectrum in the ultraviolet
field. The thermal stability of the complexes are higher than that of ligand, and increase with re—
ducing of ion radial of rare earth accompanying decom position temperature raising. Microzyme w as
treated in three concentrations (25 10 ¢ 500 10 ¢ 100X 10 °) of the four com plexes at 30C
~ 37C, with potato as medium, DMF as control and repeating test twice- The fungistatic spot
ranged from 5.7 mm to 12 2 mm in diameter. These complexes have strong fungistasis to mi—
crozyme, and have a trend of increasing with increase of concentration of the complexes Thereis
no much difference between the complexes and ligand 8-hydroxyquinoline, but the complexes are
better than rare earth in fungistasis
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Table 1 The composition of compl exes
Re c H N
Complex (%) (%) (%) (%)
( ) 8 24.40 51. 02 240 338
() Nd (POA),* hq (24.43) (50.82) (2 37) (3. 39)
( ) & 26.13  49. 68 2. 30 3 34
(M) Gd (POA)» hq (26.05) (49.92) (2 32) (3.31)
( ) & 26.67 49.08 236 329
() Dy (POA)2" hq (26.70) (49.92) (2 30) (3. 29)
( ) 8 28.30 48 26 233 320

() Lu (POA),* hq (28.17) (48 30) (2 25) (3. 22)

Theoretic v alues in parentheses

e A 20014 28 % 8EH 1l

2.2

2 27
2.3
DM F 200 cm™ '~ 400 cm” !
; C 3
2
Table 2 The colour, solubility and molar conductivity of
complexes
. (s
C ! Col cm®® mol ')
ompiex oot Molor conductivity
( )" 8-
(IT)  Yellow 8. 4
Nd (POA),° hq green pow der
( )" 8-
(IT)  Yellow 7. 38
Gd (POA),® hq powder
( )" 8
(IM) Dy Yellow 7.32
(POA),° hq powder
( )" 8
(HI ) Lu Yellow 8. 36
(POA)2° hq powder

. Unsoluble in ethanol, ether, acetone; solublein DMF,

DM SO. * * Solvent DMF.

3
Table 3 Data of UV spectra

Amax A €max (L°
Complex (mol L™')  (nm) mol ** em™!
HPOA 1.02& 100% 220 0. 542 5272
8- Hhq 1.00K 1004 319 0241 2410
( ) °
8- 5.00K 100° 215 0.743 14860

(1) Nd( POA) »* hq

( ) °
8- 5.00 100° 216 0. 737 14740
(1) Gd( POA)» hq

( ) °
8- 5.00K 100° 217  0.729 14580
(IIT) Dy( POA) > hq

( )
8- 5.000¢ 1005 218 0.768 15360
(1) Lu( POA)»* hq

Solvent DMF.

T -7
, HPOA . Hhq
) HPO A )
Amy = 220,logX = 3.72 Hhq  Auw =
316 nm, logXw= 3.38; Na(POA)2" hq Amx= 215,
logXux = 4. 18 . Hhq
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Fig.1 TG-DTA diagram of Nd (POA),° hq

5 TG-DTA
Table 5 Data of TG-DTA of the complexes

Percent

Tempernature at of goss lost weight(% )

exothermic peat

C00-
2 vBS El
( 4, POA R
(NaPOA) " (1606 em ') ™"
(1425 cm ') , v
vs(;()()— Ay ( 181 em 1 ) i
, POA R ,
0
N/
( RE C)
VRN
0
8- 4 17,81
vo- 1 (3616 em™ '), ve o (1578 em™ '), W u (11213
em | ), Vo- H Q- u s
Ve- 0 » V- N
, POA™ v, ,
Hhq IR
- 3+
hq Re ,
, 485 em” !
) Re-U VRE- 00[9]
4
Table 4 IR spectra data of compl exes
POA" hq
Complex vioo’ vSCO(L Ay Ve o Ve Yh- 0
( ) ”
8- 1588 1425 163 1104 . 487
(1) Nd( POA) 2 hq overe
( ) °
8- 1585 1425 160 1104 487
(1) Gd( POA) 2" hq overe
( ) °
8- 1588 1426 162 1104 . = 485
(Il ) Dy( POA)»* hq overe
( ) °
8- 1590 1426 164 1103 486
Covered

(I1) Lu( POA)* hq

25

40C~ 700C
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Complex m‘l.he dffomp— Theoretical M easured
osition () data data
( )
8- 290, 337, 520 71.5 72. 4
(I ) Nd( POA) »* hq
( )
8- 329, 459, 563 69. 96 70.3
(IT) Gd( POA) 2" hq
( )
8- 412, 489, 571 69. 35 68. 1
(I Dy( POA)2° hq
( )
8- 422, 496, 580 67.63 68.7
(IT) Lu( POA) 2" hq
: (1) ;
(2 ,
2.6
NdCk 8- + Nd (hq)3 [10]

Nd (POA):* hg, DMF
[11]
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9 ’ D) 15 ml» 8_ ’ °

) 2, DMF ) ) o
30C~ 37C ., 1d
° 1 , . 3- -3-
6 . ) , 1990, 11
Table 6 Fungistasis of complex to microzyme (4): 345,
Fungistati 2 ’
b3 ungistatic
Complex Co@r;cerll(l}ra;t;on diamet)er . , 1992, 13 (2): 157.
m m
DM F - 5.8 3 ’ 24
8- Hhgq 250 6.5 ( ), 1992, 21 (3): 66.
500 9.3 4 i .
1000 1.8 , 1992, 8 (3): 343,
(8- 250 , ,
(1) Nd (hq)s 6.5 5 Manhas B S et al. . Synthesis rare earth chlore, Indian J
500 9.3 Chem, 1973, (11): 1068.
1 000 11. 8 6 [ 1]
NdCk 250 5.7 . 1986, 283.
500 7.3
1000 8.0 7 , : - 8
) © 8- 250 : ’
(L) 7.2
Nd (POA),° hq 1992, 10 (1): 71.
500 8.8 8 , . . 1992, 13 (1) 0O.
1 000 12. 0 9 ’ g
, 1997, 18 (8): 1262
s . 10 . . 3
( )
( 39 Continue from page 39) ) )
, 40C : 120 min , 120 min
( 0, , , (7
. 60C~ 70C | 3
2.5
; ; . pH
6 = 3, 2(% . 370 B
Table 6 Effect of reaction temperature on removal of iron 1% | 76C , 120min
Temperature W hiteness Removal of , 1. 5,
(©) iron (% )
20 50, 1 482 (26.5) 2, FeOs 6. 51%
30 60. 3 50.0 2.0 , 70%.
40 68.0 57.1 .
60 74. 1 67.0
70 76. 8 70. 5
7
Table 7 Effect of reaction time on removal of iron 1 ’
, 1995. 328~ 347.
Tim e W hiteness Removal of )
(' min) iron (% ) ’
30 65. 3 55. 8 , 1993, 216~ 221.
60 74. 2 67.0 3
120 771 69. 8 , 1999, 35 (6): 34~ 36.
150 78. 5 71. 1
180 79. 1 72. 1

e A 20014 28 % 8EH 1l 43



