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Table 1 Elementary Analysis of RE-OPHA
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content of staple element

complex RE C
expt. calcd. expt. caled. expt. caled.
La—OPHA 28.63 29.26 29.52 30.32 8.35 8.64
Ce—OPHA 28.48 29.98 30.21 30.84 8.51 8.99
PriOPHA 29.07 29.50 29.60 30.19 8.41 8.31
Nd—OPHA 30.56 30.86 29.95 29.63 8.00 8.64
Eu—OPHA 30.79 31.14 28.90 29.51 7.91 8.61
Gd-OPHA 31.00 31.85 28.63 29.21 7.80 8.48
Tb—OPHA 31.90 32.12 28.32 29.09 7.80 8.48
Tm~QOPHA 32.75 33.47 28.07 28.85 71.79 8.32
Y-OPHA 20.56 21.13 34.00 34.61 9.27 10.09
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Table 2 Composition of Solid Complexes of Rare Earth with Aromatic Hydroxamic Acids

ligand salicylhydroxamic acid | benzohydroxamic acid |o—phthalichydroxamic acid
centalion T~ (SHA) (BHA) (OPHA)
La* La(SHA), - 2H,0 La(BHA), * 3H,0 La,(OPHA), - 5H,0
Ce™ Cc(SHA), * 2H,0 Ce(BHA), « 3H,0 Ce,(OPHA), * 4H,0
Pr'* Pr(SHA), - 2H,0 Pr(BHA), - 4H,0O Pr,(OPHA); « 5H,0
Nd* Nd(SHA), - 2H,0 Nd(BHA), - 4H,0 Nd,(OPHA), - 5H,0
Sm* Sm(SHA), * 3H,0 Sm(BHA), « 4H,0 Sm,(OPHA), * 5SH,0
Eu** Eu(SHA), « 3H,0 Eu(BHA), * 4H,0O Eu,(OPHA), - 5H,0
Gd* Gd(SHA); - 3H,0 Gd(BHA), - SH,0 Gd,(OPHA), - SH,0
Tb* Tb(SHA), - 3H,0 Tb(BHA), « 5SH,0 Tby,(OPHA), < 5SH,0
Tm* Tm(SHA), - 2H,0 Tm(BHA), - 5H,0 Tmy(OPHA), « 5H,0
Y* Y,(SHA), + 4H,0 Y,(BHA),; - 3H,0 Y,(OPHA), - 4H,0
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Table 3 Thermogravimetric Analytical Results of RE(Jl1 ) —OPHA
’ tempcrature of loss of water (%) decomposition loss of total weight
complexes
water loss expt. calc. temperature(T) expt. calc.
Lay,(OPHA), « 5H,0 45~165 9.08 9.47 315 65.02 65.68
Cc(OPHA), * 4H,0 50~ 168 7.25 7.41 296 64.13 64.88
" Pry(OPHA),*» 5H,0 63~ 185 9.00 9.41 318 65.00 65.41
Nd,(OPHA}), « 5H,0 66~ 188 8.98 9.38 326 64.37 65.00
Sm,(OPHA), « 5H,0 70~190 8.90 9.25 331 63.52 64.20
Euy(OPHA), « 5H,0 73~196 8.75 9.22 338 63.39 63.90
Gd,(OPHA), « 5H,0 72~209 8.62 9.13 342 62.93 63.33
Tby(OPHA), * 5H,0 75~205 8.52 9.09 345 62.53 63.03
Tm,(OPHA), « 5H,0 80~8.34 8.34 8.91 343 61.89 61.78
Y,(OPHA), « 4H,0 72~192 8.05 8.65 301 71.21 72.80
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Table 4 Stability Constant of Complexes of Rare Earth with
Aromatic Hydroxamic Acids (¢=25C ,u=0.1mol’™)

N‘ benzohydroxamic acid salicylhydroxamic acid a—phthﬂichydmxgmic acid

k\ 1gk, (BHA) (SHA) (OPHA)
H* 9.29 ' 1095 8.93
La 8.15 9.79 9.40
Ce 8.44 10.14 9.50
Pr 9.25 1048 9.60
Nd 9.73 10.95 9.92
Sm . 9.85 11.18 10.11
Eu 10.13 11.68 10.56
Gd 10.00 11.06 10.86
Tb 10.25 11.49 11.02
Tm 10.87 12.00 11.51
Y 9.66 11.07 10.70
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Table 5 Infrared Spectra of Ligand and Complexes
of Rare Earth with BHA. SHA and OPHA

igand BHA SHA OPHA
cm™?

B —C=0 -C-N NH-OH ~C=0 -C-N NH-OH —C=0 —C-N NH-OH
(H" | 1620(s) 1540(s) 2800-3460(s) | 1640(s) 1520(s) 2700-3400(s) | 1650(s) 1560(s) 2890~3450(s)
La  [1635(m) 1550(m) 2805—3455(w)|1625(s) 1550(w) 2700-3550(m)| 1640(s) 1550(s) 2880—3450(w)
Ce  |1630(m) 1540(w) 2800-3450(w)|1620(m) 1500(m) 2500~3500(w)|1635(m) 1515(m) 2875-3445(w)
Pr  (1625(m) 1538(w) 2795-3450(w)|1615(s) 1530(m) 2300-3430(w) [1630(m) 1540(m) 2865-3440(w)
Nd  [1628(m) 1535(w) 2780-3450(w)|1610(s) 1520(m) 2650-3500(w) [1625(s) 1535(m) 2860~3450(m)
Sm  |1625(m) 1530(w) 2770-3450(w)|1605(s) 1535(m) 2655-3515(w) |1622(s) 1532(m) 2870-3446(w)
Eu  |1620(m) 1535(w) 2780-3360(w)|1615(s) 1525(m) 2660-3520(m)[1615(m) 1526(m) 2860—3441(w)
Gd  [1630(m) 1538(w) 2800-3440(w)|1605(s) 1530(m) 2680-3450(w) |1613(s) 1528(m) 2865-3439(w)
Tb  |1620(m) 1530(w) 2810-3500(w)|1600(s) 1530(m) 2750-3550(m)|1605(m) 1522(m) 2850-3445(w)
Tm  |1615(m) 1535(w) 2820-3500(w)|1600(s) 1520(m) 2460-3550(w) |1595(s) 1522(m) 2845-3435(w)
Y [1625(m) 1540(w) 2790-3450(w){1610(s) 1515(m) 2400—3450(w)|1614(s) 1535(m) 2840-3420(w)
.k
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Fig.2 Fluorescence spectra of ligand and complexes
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SYNTHESIS AND CHARACTERIZATION OF FLUORESCENT
SOLID COMPLEXES OF RARE EARTH AND AROMATIC
HYDROXAMIC ACIDS

Liu Guanghua Liu Houfan Peng Shaoqin
(Department of Chemistry, Jiangxi University, Nanchang 330047)

The complexes of rare carth and salicylhydroxamic acid (SHA) benzohydroxamic acid
(BHA) and o—phthalichydroxamic acid (OPHA)were first prepared from aqueous alcohol solu-
tion at pH 3.5-5.0. Elcmental and thermogravimetric analysis demonstrated that the formula
are RE(SHA), * nH,0 (where n=2 for La, Ce, Pr, Nd and Tm, n=3 for Sm, Eu, Gd and Tb,
n=4 for Y), RE(BHA); - mH,0 (where m=3 for La, Ce and Y, m =4 for Pr, Nd, Sm and Eu,
m=5 for Gd, Tb and Tm)and RE,(OPHA), « xH,0)(where x =4 for Ce and Y, x=5 for La, Pr,
Nd, Eu, Gd, Tb and Tm). The structure of some of the complexes crystals were confirmed by
X-ray powder diffraction.

These new complexes were insoluble in water, slightly soluble in methanol, chloroform,
acetone, dimethyl sulfoxide and ethyl nitrite etc. but soluble in mineral acids. It was shown in
data of thermogravimctric analysis that these complexes are stable thermally (most of them de-
composed at a temperaturc higher than 300T ). The molecular conductance and stability con-
stants of complexes have also been studied.

The complexes were investigated by infrared,uitraviolet. HNMR and fluorescence spectra.
Experimental results proved that these complexes of Th with BHA, SHA and OPHA have a
brilliant grecn emission in 485 and 490nm respectively, and complex of Eu with BHA; SHA and
OPHA have two distinct red emission in $95—675nm.

Keywords: rare earth aromatic hydroxamic acid complex



