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RAMRAL S RETERL ERKR—E ROEAY, KASERY &, A~
AR CHCL, FAIA 2mol - 1'HCL, $i:% 30 404F, W 1ml B S6ml, XA CHCl, hZ
W, £ 2=272nm F, Al=0.6Tnm, GELEOMPREREE, WiprElisk L4 Qg EE, 9
RIFEAAY P RE%R I RE IRE, RERHI H,L M RE BRI, H,0 ARE®ST.
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PRI Immol H,L THEIR ., MABHE 95%2 M, MEBEHNT, WM 2mol-
I"'NaOH (3 NH, « H,O)K¥E W, EEALEEH/NIE. FRH®W HNO, ¥ pH & 5-6, A
1mmol kBRI M B L& Y1 INA(NH),Ce(NO,)), EPA I 4, FiR T
3N, BOAE, RIBMK (pH=3-4) WEREEEP LA LM NO; Ik, FAKKRE
e, R CHCL UL 2-3 K, REHETREMENIE, XK 85-90%.
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Table 1 Elementary Analysis Data and Thermogravimetric Analysis Data of Complexcs

wt. of thermal decompn. product | mole of H,L

composition C% N% H% RE%
of oolour wt. of complex mole of RE

complex caled {found calod. [found [calcd. {found|calcd. [found caled. found
YL, *» 4H,0 yellow 156.54156.58/10.99)10.82| 4.81 | 4.56 | 8.73 | 8.70 88.91 88.65 2.13
Lal,+ 5SH,0 yellow |53.05!53.27|10.31|10.41}| 469 | 431 {12.78(13.08 85.01 - 34.81 2.03
PrL,* 3JH,0 yellow |54.71|54.75(10.64|10.49 | 4.46 | 4.25 |13.38]13.25 83.83 83.73 1.96
NdL, « 3H,0 red 54.54|54.67{10.60(10.47 | 4.45 | 430 |13.66{13.60 84.07 8431
SmlL, * 3H,0 yellow 154.22(54.)0(10.54/10.47 | 442 | 429 |14.15/13.90 83.59 83.03
EuL, * 3H,;0 yellow |54.14|54.28 |10.53|10.55| 4.42 | 4.24 | 14.28 |14.30 83.46 83.49
GdL, * 3JH,0 red 53.87|53.64 (10.47(10.25| 4.40 | 433 |14.71|1480 83.05 83.27 2.07
Th,Ly * SH,0 |pale yellow |50.89 | 51.29} 9.89 | 9.94 4.;5 4.00 [18.70|18.97 78.01 -78.3l 1.51
Dy,L, * 5H,0 |pale yellow 150.85(50.57 | 9.88 | 9.64 | 4.14 { 3.85 {19.11 19.17 78.07 71
Ho,L, * SH;0 | pale yellow 50.71 50.23[9.86 | 9.76 | 4.14 } 3.87 |19.34|19.24 77.85 78.00 T
Er,L; » SH,O0 | yellow |50.58150.52|9.83 | 9.61 | 4.12 | 3.85 [19.55]19.05 71.64 71.53 1.48
Tm,L,  SHO| yellow |50.48)50.39)9.81 ) 9.71 | 4.12 | 3.86 |19.72|19.88 77.48 ‘11.10
Yb,Ly* SH,O | yellow |50.2349.88(9.76 | 9.73 | 4.10 | 3.87 |20.10]20.04 71 76.76
Lu,Ly« SH,O | yellow [50.12(50.01|9.74 | 9.75 | 4.09 | 3.86 [20.28 120.24 76.94 76.56 1.53
Cel, * 4H,0 black 53.93(53.57(10.48(10.39 | 453 | 3.98 |13.11 112 96 83.90 83.92
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Table 2 IR Spectral Data of Ligand and Complcxes
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approx. assign. H,L La Eu Tb Lu ;
Vouss 3381vbm | 338lvbm | 3380vbm 3389vbjm

aryl vey 3060w 3062w " 3062w 3063w 3062v4:

saturated vo g 2918w 2920w 2921w 2924w 2922w

chelated voy o 2600vb,m 2600vb,m 2600vb,m

1618vs 1618vs 1617vs 1616vs 1616v$
Ve |
e 1550vs 1526w 1528w 1532w 1533
406w 409w 406w 419w

YRE-0

381w 382w 385w 387w
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M. 3EHMER
AXEBMFE LAY T, Sm BARMMNIOE. EEINMTHRM T, Tb N4k A, Sm
J#E{. Nd. Sm. Eu, Gd. Dy. Tm %5, HbHFLoEYRKN, Eu. Tb. Dy,
Tm A &R FFEBRITHLIRNIE. Nd, Sm, Gd W EA FHAMIRIRTEN(E 3).
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Table 3 Fluorcscence of Complexes

excitation cmission wave |
complex wave length | length transition
(nm) (nm)
H,L 276 396
Nd-L 276 399
Sm—-L 276 398
Eu-L 484 616 SD—~F,
Gd-L 276 402
489 ‘D~ F;
548 D +"F,
Th-L 320 ) s 7
585 D—~'F,
624 ‘D ~F,
»
489 *F,,,—~H
Dy—L 320 . 9/2 . 15/2
376 Fy,7>Hy,s
Tm-L 380 483 'D,~’H,

. BREkHE :

Ll DMSO—d; fEEH], TMS Wi, %3 La RAYNEFE. FRE KFERZI K
SrRIMIBLAE 7.88~7.35, 2.56. 3.23, 4.71ppm b, SREMIL P, FEFERFFRAHB, TF
HEMKPLAMARBLE. FHE, B4 REEEMARSIMEZ LY 2.6:2:1:1(8
WAL 2.5:1.5:1:1). HFEF LB FRRTIAKR. HA 2 MERME, SRIGK TR,

N BSOS

M A AYPETR, EURANMGER (K 22) FIRSYHEE (B 2b, o) EHK
*, H4%TREYMHRGERTAL. & 23200, KA —RReE, R NRIENE A
(RIS 222C). TIRAYTHA, RAYETUT, BALH—MRAK, LFHLAH
SARREE, FMARNSRBREAE, XERSWIKKRE. RAWECULE—F
Fligie, REMEAMELRE. SRLEGYWHEL. 48 HMREHRETYHIE L AL
Y., #HTEEYNABNEERE4. NE4TUEFR, BFEIHEAKBERTES L. &,
A 2ARMEE, FIERKINK BEXKIAK. AThF Lu, HA%KBERKE
. XAEEEM To B Lu HPEEW/D, FLMEENS SR, M TMH,0 NG
A, BOOKBERE. BIE TG BN ENRSYSKELES.
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Table 4 Temperature of Thermal Decomposition of Complexes

Fig.3 Correlation between third thermoposition

temperature of complexes and atomic number

complex Y |La|Pr |Nd|{Sm | Eu |Gd | Tb | Dy |Ho | Er | Tm | Yb | Lu (Ce(V)
thermonegative | 100 | 122 | 101 | 106 | 99 | 102 | 117 | 140 { 134 | 138 | 124 | 133 | 137 | 131 | 98
temp.(C) 276 | 272 { 269 | 258 | 248 | 242 | 236
. 393 | 321 | 326 [ 382|390 | 325|363 | 383 {395 ]394 | 378 (383 | 400 (369} 334
thermopositive
temp. 485 | 450 | 472 (431 [ 441 | 432 | 425 | 421 | 438 | 441 | 428 | 467 | 462 | 452 | 480
©) 545 1483 | 514 | 510 ) 520 | 498 [ 479 | 505 | 521 | 497 | 487 [ 512 | 528 | 511 | 538
MRS =B NREN IR FFRER, BE2INoa 8 (K 3).
*S EAUNESKE
Table 5 Water Number of Complexes
weight losscs mmole number of mmole of water
weight number of
complex mmole (mg) water mmole of H,L
(mg) water
m 2) 0)] 2 1) 2)
Y-L 18.18 0.0178 1.22 0.0678 3.79 4
La-L 18.80 | 0.0173 1.60 0.0889 5.14 5
Pr—-L 17.21 0.0163 0.91 0.0505 3.09 3
Gd-L 16.58 0.0155 0.33 “10.0453 293 3
Th—-L 14.31 0.0085 0.62 0.17 0.0344 0.0096 4.07 1.14 5
Lu-L 16.51 0.0097 0.73 0.18 0.0406 0.0098 4.20 1.01 5
Ce(IV)-L 17.85 0.0167 1.19 0.0663 3.91 4
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STUDIES OF THE RARE EARTH COORDINATION COMPOUNDS

VI.SYNTHESIS AND CHARACTERIZATION COMPLEXES
OF RARE EARTH WITH
1,4-BIS~(1'-PHENYL-3-METHYL-5-PYRAZOLONE-4)-1,4-BUTANEDIONE

Li Xiaojing Wanyan Hui Dong Wenji Yang Rudong Yang Wenguo

(Department of Chemistry, Lanzhou University, Lanzhou 730000)

This paper reported that fifteen complexes of rare earth (except Sc,Pm) have been
synthesized by the reaction of rare earth nitrates with 1,4~bis—(1’—phenyl-3’

—methyl-5'—~pyrazolone—4'}—1,4—butanedione in ethanol aqueous solution at pH=5-6.
According to chemical analysis and elemcnt'al analysis, the composition of complexes are
RE(C,,H;;N,O)),* nH,0 (RE=Y,n=4. RE=La, n=5. RE=Pr, Nd, Sm, Gd, n=3),
RE,(C,,H,N,0,); « nH,0 (RE=Tb, Dy, Er, Tm, Yb, Lu, n=5), Ce(C,,H,;N,0,), « 4H,0. The
structure and properties of these complexes were studied by chemical analysis, infrared,
ultraviolet, proton magnetic resonance, fluorescence spectrum and thermogravimetric analysis.
On the basis of all above investigation, it can be thought that the weight rare earth complexes
are binuclear structure.

Keywords: 1,4-—bis—(l’—phenfl—-S'—met!lyl—S'-pyrazolone—4')—l,4—butanedione

' rare earth  complex



