w2 X W & ¥ E # Vol.7,No.2

19914E6 JOURNAL OF INORGANIC CHEMISTRY. June, 1991
W-11 B F L= R USSR ERFAR
x M
(kB FRALE, Xk 116022)
y If -] IR

(RALVFERFF & KA 130024)
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Table 1 Elemental Analysis of K, [Ln(TiW,,0,0),] * xH,0O

component .
K% W% Ti% Ln% H,0%
compound
K 3[La(TiW,0,),] » 25H,0 7.86(7.82) 62.51(62.37) 1.47(1.48) 2.11(2.14) 6.90(6.94)
K,5[Ce(TiW,,054),] * 25H,0 7.84(7.82) 62.50(62.35) 1.47(1.48) 2.15(2.16) 6.91(6.94)
K,,[Pr(TiW,0,4),] « 25H,0 7.84(7.82) 62.39(62.34) 1.48(1.48) 2.15(2.17) 6.93(6.94)
K ,[Nd(Tiw,0,),] * 25H,0 7.84(7.87) 62.42(62.31) 1.46(1.48) 2.18(2.22) 6.93(6.93)
K,5[Sm(Tiw,,0,,),] * 28H,0 7.75(1.74), 61.31(61.74) 1.46(1.46) 2.29(2.30) 7.68(7.69)
K 3[Eu(TiW,,04),] » 28H,0 7.78(7.74) 61.85(61.72) 1.45(1.46) 2.27(2.30) 7.69(7.65)
K 5[GA(TiW,,0,),] » 28H,0 7.78(1.73) 61.79(61.68) 1.46(1.46) 2.36(2.39) 7.60(7.68)
K ,y[TH(TiW,,0,),] - 28H,0 7.75(1.713) 61.72(61.66) 1.44(1.46) 2.39(2.42) 7.63(7.69)
‘ K ,[Dy(TiW,;,0,,),] * 28H,0 7.76(1.73) 61.67(61.63) 1.45(1.46) 2.47(2.48) 7.65(7.68)
K ,[Ho(Tiw,,0,,),] - 24H,0 7.76(7.81) 62.45(62.28) 1.45(1.47) 2.50(2.54) . 6.62(6.65)
K[Er(TiW,,04),1 » 24H,0 7.74(7.81) 62.33(62.26) 1.47(1.47) 2,56(2.57) 6.64(6.65)
K[ YB(TiW,,0,9),] * 24H,0 7.82(7.80) 62.30(62.21) 1.47(1.47) 2.65(2.66) 6.65(6.65)
K, [Y(TiW,,04),] * 25H,0 7.92(7.88) 62.90(62.85) 1.46(1.48) 1.34(1.38) 7.03(6.99)
K[ Ce(TiW,3,0,5),] » 25H,0 7.87(7.86) 62.81(62.73) - 1.48(1.48) 2.16(2.17) 7.00(6.98)

Note:Data out of parentheses are experiment values and in parentheses are calculated values.
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¥ig.1 Conductometric titration curve Fig.2 Mole ratio titration curve of Ce™* and TiW,,05%
of [Ce(TiW,,04,),]" (4=480nm, pH=5.5 t=0.5hour)

3 [Ce(TiW,,0y),)" 8 UV i
Fig.3 UV Spectra of [Ce(TiW,,0,),]'*

a—after exchange 30 minutes

W0 TR0 300 350 b—before exchange
Gom c—after exchange 15 minutes
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£ 2 K,[Ln(TiW,,0,),] - xH,0 g9 IR i
Table2 IR Spectrum of K ,[Ln(TiW,,04),] - xH,0
l\ distribution of -
spectral v ,(W=0p) v (W—0,~W) v, (W-O~W)  v,(Ti-0) &(0-Ti-0,0-W-0)
compound peak

K ,5[La(TiW,0,.),] 945.1(s)  B875.6(s)  787.9(s),760.1(sh)  701.1(m) S17.9(w) 442.5(w)
K [Ce(TiW,,0,9),) 947.0(s)  874.7(s)  788.8(s) 686.5(m) S17.9(w) 440.3(w)
K 3[Pr(TiW,,0,),] 947.0(s)  877.6(s)  789.3(s) 689.3(m) 516.%(w) 439.2(w)
K,,[Nd(TiW,,0,.),] 944.1(s)  878.6(s)  785.0(s) 685.7(m) S17.%(w) 439.5(w)
K, [Sm(TiW, l0;,,),] 948.0(s) 885.3(s) 795.6(s),769.5(sh) 701.3(m) 517.9(w) 440.3(w)
X ,,[Eu(TiW,,04,),] 943.1(5)  872.7(s)  793.7(s) 685.6(m) S518.8(w) 441.5(w)
K [Gd(TiW,,05),] 946.0(s) 874.7(s) 791.7(s),775.2(sh) 699.9(m) 516.9(w) 439.5(w)
K,,[TH(TiW,,04),] 948.0(s)  875.6(s)  795.6(s),785.4(sh)  702.0(m) SI69(w) 439.5(w)
K,,[Dy(TiW,,0,);] 948.9(s) 877.8(s)  796.5(s) 689.8(m) S518.8(w) 4423(w)
K ;y[Ho(TiW,,0,4,),] 949.9(s)  886.2(s)  801.4(s) 696.3(m) 518.8(w) 440.3(W)
K,{Ex(TiW,,0,.),] 952.8(s) 878.5(s)  794.6(s),778.6(sh)  699.5(m) S517.9(w) 440.3(w)
K[YB(TiW;,05),] 948.5(s) 876.6(s) 792.7(s),787.3(sh) 701.1(m) 517.9(w)
K,[Y(TiW,,0,9),] 948.9(S)  875.6(s)  788.8(s),760.3(sh) 696.8(m) 516.9%w)
K ,,[Ce(TiW,,0,5),] 947.0(s)  B877.6(s)  816.3(sh),792.7(s)  698.8(m) SIT.9(w) 442.1(w)
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Table 3 UV Spcetrum of K ,[La(TiW ,,0,0),(C= 1.0 x 10~mol « I'")

characleristic ’ characteristic
compound . compound
peak(nm) peak(nm)
K,[La(TiW,,04),] 254.6 K [ TH(TiW,,0,5),] ' 254.2
K ,[Ce(TiW;,0,9),] 254.2 K, [Dy(TiW ,0,),] 254.6
K,,[Pr(TiW,,0,),] 2533 K,[Ho(TiW,,0,0),] 255.0
K ,,[Nd(TiW,,0,),] 254.6 K ,[Er(TiW,,0,9),] 255.4
K,,[Sm(TiW ;0,9),] 255.0 X,,[YB(TiW ,0,)),] 255.0
K [Eu(TiW,,0,,),] 254.2 KLY (TiW,,050),) 2529
K [GA(TiW;0,,),1 . 2533 XK [Ce(TiW ;044 256.3

F 4 KLa(TiW,,04,),15 La(NO,y), i X K FREEMIE (eV)
Table 4 XPS of K, ,[Ln(TiW,,04),] and Ln(NO,), (V)

16 424°C i
compound er"zrrl:l‘:::}ant Lndds,;, W4fa72 Olsisn  Ti2pyy lﬁ\/zﬂi‘d/
X ,[La(TiW,,0,,),) $35.8 36.1 530.9 458.5 ' |
K ,[Ce(TiW,,05),] 8868 3538 530.7  458.6 ‘%wc |
K, [Pr(TiW ,0,0),] 934.5 35.7 530.7 458.6
K ,[Nd(TiW,,04),] 983.7 35.4 530.6 458.7
K, [Sm(TiW,,0,5),] 1084.8 35.3 530.4 458.9 B4 K, JCe(TiW,;04),)
La(NO,), 836.5 MR
CeNOy), 887.0 Fig.4 Thermal analytical curve of
Pr(NO,), | 9348
Nd(NO,), 983.8 K 3[Ce(TiW;0y),] « 25H,0
Sm(NO,), 1084.8
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STUDY ON SYNTHESES AND PROPERTIES OF
HETEROPOLY COMPOUNDS OF BIS—-11-TUNGSTOTITANATES

WITH RARE-EARTH ELEMENT

Wang Wei
(Departmemi of Applied Chemistry, Dalian Railway Institute, Dalian116022)
Liu Jingfu Wang Enbo
(Department of Chemistry, Northeast Normal University, Changchun 130024)
In this papcr, the synthesis and propertics of K ,,[Ln(TiW,;0,),] - xH,0 (Ln=La, Cec,
Pr, Nd, Sm, Eu. Gd, Tb, Dy, Ho, Er, Yb, Y, Ce(IV) were reported. Their composi-
tion were determined by chemical analysis. Their charge, molar ratio, and property of ion ex-
change were determined. Their thermogravimeter analysis were determined also. They were
characterized by XPS,IR, UV etc.
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