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Table1 Results of Elementary Analysis
! I

i
h
|

chelate ‘ %Cs ! % Ha I %Ns | %Mt . colour
1 | L
La(Gly),(phen),(H,0) \ 48.36 3.77 13.52 ESTT! white
1 (48.52) (3.66) (13.26) | (19.17) |
Ce(Gly),(phen),(H.0) ! 48.60 3.80 | 13.40 1 19,01 [ white
| (48.45) © (3.66) | (13.18) (18.84)
Pr(Gly).(phen),(H,0) | 48.60 3.80 , 13.25 18.50 green
| (48.39) (3.66) | (13.17) . (18.93)
Nd(Gly),(phen),(H,0) | 48.41 3.88 ‘ 13.20 ' 19.01 | violet
(48.19) (s.64) = (13.11) (19.29) light
|
Sm(Gly),(phen),(H,0) 47,72 3.60 13,01 '19.25 | yellow
(47.79) (3.61) | (13.00) (19.94) !
Eu(Gly),(phen),(H.0) | 47.13 3.55 13.21  20.00 ' white
47.71) (3.60)  (12.98) (20.12)
Gd(Gly),(phen),(H,0) | 46.98 3.80 13,51 20.50
(47.37) | (3.58) | (12.89) . (20.68) | white
Tb(Gly),(phen),(H,0) 47.90 3.40 ' 12.53 21.00 . white
47.27) 3.57) | (12.86) | (20.85)
Dy(Gly),(phen),(H,0) | 47.00 3.58 | 13.01 | 20.68 white
(47.08) (3.56) | (12.81) | (21.23)
Ho(Gly),(phen),(H,0) 46.85 | 3.53 14.00 . 20.83 light
(46.90) | (3.54) | (12.76) (21.47) yellow
Er(Gly);(phen),(H,0) 46.70 3.50 11.06 21.77 pink
(16.76) (3.53) | 12.72) 1.7
Tm(Gly),(phen),(H,0) 46.80 3.58 13.18 20.66 white
(46.66) (3.52) | 12.70) (21.88)
Yb(Gly),(phen),(H,O) | 45.33 3.41 12.86 23.54 light
| (46.41) G3.41) | (12.63) (22.29) yellow
Lu(Gly);(phen),(H,0) | 49.82 3.58 | 11.55 22.30 white
| (46.30) (3.50) | (12.60) (22.48) |
| |

a) Calculated values are given in parenthesis,
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0 M3 Eu''JREuw *—phenMEW "—Gly— xR
60 s 49, Eu"f-Gly—phenETEE%w
[ ia S
0 s . Fig. 3 Excitation spectra of Eu’*, Eu’’'—
phen, Eu’*—Gly and Eu''—Gly

—phen chelates
wherei 1. Eu’* , 1x107!M , Aem=615am
/*=3
2. Eu'*—phen , 1x107'M, Aéim=6150m
f=0.1
3. Eu® —Gly , 1x107°M, Aem=6150m f=3
4. Eu’"—Gly—phen , 1x10"°M, Awm=615nm
/=0.3
[* amptitude coefficient of the intensity
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Fig. 4 Emission spectra of Eu’*, Eu'*-—phen, Eu’"—Gly and Eu’*—Gly-

phen chelates
where: 1. Eu’*, 1x107°M L1:x=392nm [f*=3

2. Eu**—phen, 1x10°*M Xx=350nm f=0.1
3. Eu’*—Gly, 1x10°M Ax=392nm f=3
4. Eu"*—Gly—phen, 1x107'M Aex=345nm f=0.3
f* amptitude coefficient of the intensity for absorbed peak

in emission spectra
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Fig. 6 X-ray powder diffraction
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Gly, phen, Pr®*-Gly % Pr®**-phen “ e BA YK Pr®*-Gly-phen = CRAY
MIX —HERBRMEHIE (X3 RE6 ) £9], ©NEEEK, BHEHWBBRR, M
ERRAMNTHEERY, EEAATREARZSEAY, HAEZFWNM, W
—MFHH,

3 XMHBETNUER
Tbble 3 Data of X~-Ray Powder Diffraction

Gly plen Pri*—Gly
20 d(Ry) . I/1. | 28 | d(R) /I, 20 dci)y

14.9 5.94 1.13 9.9 8.9 1.07 9.2 9.6
19.0 4.67 3.36 14.4 6.2 2.26 12.2 6.7
20.2 4.4 1.8 7.8 | 5.1 2.59 14.1 6.3
23.9 3.0 268 202 | 44 100 16.9 5.2
28.5 2.1 2.27 22.6 3.9 7.61 21.0 4.2
29.3 3.0  2.73 23.2 3.8 2.07  22.1 4.0
29.9 2.99 | 10.0 28.6 3.1 1.5 | 23.4 3.8
35.4 2.5 | 2.63 32.0 2.8 | 1.52 | 24.6 - 3.6
36.6 2.46 | 2.76 ‘ | 30.2 3.0

‘ | . 346 i 2.6

Pr**—Gly Pr’*—phen | *PGPH*

i, | 2 4> wyr, | 20 dR> | I
10.0 o125 1.1 6.95 7.9 11 3.55
3.61 12.8 6.9 7.62 9.3 | 9.4 2.09
3.88 13.5 6.6 5.83 11.3 7.8 10.0
3.33 . 14.6 6.1 6.28 ‘ 15.1 5.8 1.82
3.33 ~ 15.6 5.7 5.83 17.1 5.2 1.55
3.61 'o18.0 I 4.9 4.93 18.7 4.7 . 1.55
5.28 ©20.0 | 4. 5.83 1 22.1 3.9 1 1.91
3.33 i , 22.3 4.0 5.33 | 23.0 3.86 1.82
4.186 23.6 ! 3.8 7.17 | 26.4 3.4 i 2.18
4.0 26.9 ;| 3.3 10.0 . 30.3 1 3.0 e

w3 | 32 9.87 l 3.2 . 2.5 109
: ] 42.4 } 2.1 1.10
* PGPH

* PGPH is Pr(Gly).(phen),-H.0O
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SYNTHESIS AND CHARACTERIZATION
OF Ln(X)-GLYCINE-1,10-PHENA-~
THROLINE TERNARY CHELATES

Bai Guailgbi Chen Guangde W'a‘ng Zheming Yuan Li
Kang Jingwan Gao Jinzhang

( Institute of Chemistry, Northwest Teachers’ College, Lanzhou)

Lo(M)-Glycine(Gly)-1,10-Phenathroline(phen) ternary chelates are
synthesized and characterized by elementary analysis, infrared spectra,
fluorescence spectra, thermal analysis and X-ray powder diffraction,
where Lun=La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb
and Lu, The elementary analysis indicates a 1:3:2 metal to Gly and phen
stoichiometry with a formula Ln(Gly)s-(phen),¢H,0Q) in all the ternary
chelates, The chelates are soluble in water, slightly soluble in ethanol
and acetone and insoluble in other common solvents, Infrared spectra
show that phen coordinate to Ln with two nitrogen atoms, But the Ln-
COO- bond is ionic naturally, The peaks in the region 300 to 320 cm™!
are assigned to N-Ln stretching mode, When Gly and phen coordinate
to metal ion, the fluorescence spectra are changed very much, and all
the changes support the conclusion that new ternary chelates are formed.
The thermal analysis data illustrate that the ternary chelates decompose
before the melting-point, X-ray powder diffraction of Gly, phen, Pr
(Gly) s (phen) . (H,0), Pr(Gly);xH,0 and Pr(phen), make clear that all
of them are crystals, But the ternary chelates have a new structure pat-
tern, which not only different from the ligands or the binary chelates
but also different from the sum of the ligands and the binary chelates,

Keywords lanthanide chelate



