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Table 1 Analytical Data of (NH),,Ln(a;—P,W ;0¢), * xH,0"

La(x,—P,W,,), Ln% W% H,0% NH, %
(NH),,La(P,W,,04), « 17TH,0 1.6(1.5) 69.2(68.9) 3.5(3.4) 3.5(3.9)
(NH,),,Ce(P,W,,04,); * 40H,0 1.5(1.5) 66.0(65.8) 1.5(1.6) 3.2(3.2)
(NH),,Pr(P,W,,0,), * 35H,0- 1.5(1.5) 66.4(66.0) 7.5(7.4) 3.3(3.2)
(NH),,Nd(P,W;04), * 31.5H,0 1.5(1.5) 66.8(66.9) 6.0(6.1) 3.3(3.3)
(NH),,Sm(P,W,,0,,), * 25H,0 1.6(1.6) 67.6(67.7) 49(49) 3.4(3.3)
(NH,,Eu(P,W ,;0,), * 32H,0 1.6(1.6) 66.7(66.8) 6.2(6.2) 3.3(3.3)
(NH ),,Gd(P;W,,0,,), * 30H,0 1.70.7) 67.1(67.0) 5.8(5.8) 3.3(3.3)
(NH,),;Dy(P,W},04,); * 29H,0 1.3(1.7) 67.5(67.1) 5.6(5.6) 3.3(33)

* Noted as Ln(x,~P,W,;),; calculated valucs are in parentheses.
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La («,-P,W,;); <2%,—-P,W,,Zn <a,~P,W ;Mo
Y5 o,-P,W ;Mo RF, 1 La(a,~P,Wy,), H La—O @ RAIRINE FEFFLE. B4, FHhk
FRIERX'P NMR 6 AW, La(ayP,W,;); 15 La(B—P,W ), 1 P(1) & fELHHSE, HEW p
SHkd P (1) FEFHAEEIRRY o BRAEPH POOEFEMLL RIS hEE" L. K
BHACAY «,—P,W,, 1 f—P,W,, 19 5 IR aT 18 BRI UEH.
P(1) pP(2)
-8.35-14.35
B 1 (NH),La(a,~P,W,;), #"'P NMR
Fig.1 P NMR of (NH,),;La(e,~P,W,,),

F£2 La(y,-P,Wp), 89 P NMR {2618 M1
Table 2 P NMR Chemical Shifts Data for La(e,~P,W ;).

. o S(ppm) o .
compound o P(1) P2y solvent cation =

a,—La(P,W,;), -8.35 ~14.35 H,0 NH;
a;—La(P,W,;), -10.05 -13.32 H,0 K*
a,—La(P,W ), -11.74 ~13.50 CH,CN Bu N*
B—La(P,W ), -10.05 -13.44 CH,CN Bu,N*
a,-P,W ;Mo -119 -12.6 H,0 H*
2,~P,W,Zn -8.6 -13.8 H,0 Li*
a~P, Wy, -9.2 -13.50 H,0 LitK"
%~P,W,, -7.38 -14.40 H,0 NH;
A -7.56 -14.16 H,0 NH;
a—P, W, : -12.5 H,0 NH;

* [rom 85% H,PO,
ZIR Bttt Lon(ay—P,W,,), 0 IR BT & 3. IR HiE4r B€EL 1085, 1054 1 1016cm™
R PO, X BRB 4 bish, 940cm™, ~915cm™ F1~800cm™ Hi 5} W-0,, W-0O,—-W #)
W-0.~W SRR 45 3 811 Wells—Dawson Z5HFFIERUCHT. M 30T W, vaup-0)Hl vasw-o,
JUP A BEFIP RO A AL, B P-O 8- TR WIE - FIRINIE, W—04 8RNI SL i 4E
#3h, Ln—O 8004 BRI E TR, T vapw_o-w) BEEFFEIG 805 008 sh %1k,
XM T 0, O, 5 Lo’ @ A 1Ur .
£3 Lo(e,-P,W,,), 85 IR ¥ (em™)
Table 3 IR Spectral Data for Ln(a,—P,W ), (cm™)

Ln Veip-0,) Vuw-o,) Vuw-o, -w ‘ Vuw-0,-w
La 1085 1055 1016 940 917 820 769
Ce 1085 1055 — 940 915 817 766
Pr 1086 1054 1016 940 914 811 769
Nd 1088 1057 — 940 915 m
Sm 1085 1056 1016 941 910 821 769
Gd 1085 1056 1023 940 919 g819 772
Dy 1085 1056 1026 941 917 824 772

a;—P,W,, 1083 1053 1013 939 910 800 734
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ZEI-TT BB  Lo(e,-P,W,)), BRI R B — R, WA5r 510 La, 195.0;
Ce, 193.3; Pr, 195.0; Nd, 201.7; Sm, 204.2; Eu, 195.0; Gd, 198.3; Dy, 206.7nm.
¥R BB A Wells—Dawson 4518 320nm $FAEME. Nd(x,~P,W,,), BT W IEBIES F &
4, 5 NAH,0)) WBRETAR, XWERKETEE FRRMSREL H,0 5, FXR
HYPHFEDLTEHREN. R Jbrgensen BRI B 00, =do—df + 0,]" (o, HR
AP RRBGEN . 0, WKEEBEFILRBGER), BE/DZREFEAFZHBRBS
BPUEL dB X5 0.34%, /T Nd(,~P,Wy,), i1 dB (K3 0.45%) @ . HHIH Ln-O i
BFHERT o B, REGRE a;>a,.
£ 4 Nda,-P,W,), T RABME (%, ).(KK)
Table 4 Visible Spectra of Nd(a,~P,W,,), (Ground State ‘I, ,,),(KX)

excited state Nd(a;~P,W,;), Ndl;
*Fo/n 12.42 12.50
‘Frs2.28y,, 13.39 13.47
Gs /4 17.22 17.35
4Gy, 19.20 19.20
*Gy /1 19.61 19.69
K15 /1 21.09 21.29

AR B BHRKRE  Lo(e,~P,W,)), BRIEMEFRRER SHEERESY o-P,W,, R4 H
® E,, KENFE, HEARIMES. XR Lo(e,-P,W,,), L& FHOURFHMN SRS, R
] pH LTI Ln(e,~P,Wy,), BiZME XM, BHF pH HNAR, E,,, RENE, HHNEE
W (V1) BEARBANAE B ORNEZE. BRIESHE RS 2005 K BT n 451
F: BT, 0=1.08 I, n=1.06 KM, n=0.62. F—LME_SEFE— B FIAHE

B =4 RFOERR. MFRIMET, dTSENENAR B, ,,= F-200m sy

n
RKBSMEEHRFE m. B pH X E,,, FEPIEHZRE m=1. MMTFRINEDT, &
TR IR R A

Lu(e,~P,W,,04,)} +c+H*—~HLn(x,—P,W,,0,)3
HAh, MRS BEE P HRA R EE L nR A RSN AR B 45 R
PR Z R W R S)FIARF M E R T IERRE RS, B WM i,/ =1, RHEHA
RO BT AL, A AE,=60, WARMOAMEREEL, BB HER SRR FH W
(V1) —~W (V) @®FE. MN=EHTEEEE. SHREXNEHIrEngR—3.
|5 Ln(e,-P,W,,), MIERAREIE"

Table 5 Electrochemical Parameters Obtained from the Cyclic Voltammograms of Ln(a,—P,W,),

Ln wave [ wave 1T wave [l
En(V)  Ep(V) AEMV)| Ep(V)  E(V) AEMV)| En(V)  Ep(V)  AE(mV)
La —0.596 —0.642 46 —0.702 ~0.766 64 -0.882 —-0.990 108
Ce —0.594 —0.636 42 —0.714 —0.766 52 —0.846 -0.990 104
Pr —0.602 ~0.646 4 —0.722 « —0.776 54 —{).894 —0.996 102
Nd —0.596 ~0.642 50 -0.714 —0.774 60 ~0.890 —).994 104
Sm —0.596 —0.642 46 —0.718 —0.774 56 —0.896 —1.002 106
Eu -0.590 —0.634 4 —0.7114 -0.766 52 —0.870 —0.982 112
Gd —0.590 —0.636 46 —0.718 —0.770 52 —0.896 -1.002 106
Dy -0.590 —0.634 44 -0.714 ~0.766 52 —0.896 —0.994 98
A ~0.546  —0.586 40 -0.658 ~0.714 56. —0.866  —0.990 124

* pH=5.76, Imol « dm HAc—NaAc—NaNOQ,



* 368 » oo ¥ ¥ # 9 %

HEEULE D La(e, P,W,), (ERRBEHBIE, WB Pr(a,~P,W),), BEBLE X, =0.4658 x
10%.m.u/ g ABAE 3.69B.M., 5 Van Vieck FBHA 3814 3.62B.M R,
ANBEY L Pr(a,~P,W,,), B, #HITTHENE. REMEXSHEH, 2CHBLERK
REMRMRME; 332C M NH; REMABEME: REFEFRHREY 552C.
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PREPARATION AND PROPERTIES OF THE LANTHANIDE
BIS—a,-2:17 TUNGSTOPHOSPHATES 1.

Wang Shouguo PengJun'  Yu Ming Chen Yaguang Qu Lunyu
(Department of Chemistry, Northeast Normal University, Changchun 130024)
Wang Guang
(Measurement Centre, Northeast Normal University, Changchun 130024)

Eight pure isomers of the formula (NH,),; Ln(a,~P,W,,0,); * xH,0(Ln*" =La, Ce, Pr,
Nd, Sm, Eu, Gd, or Dy) were synthesized and characterized by P NMR, IR and UV-Vis
spectroscopy, polarography, cyclic voltammétry and their magnetic moments. The properties of
a,, a, and f isomers were compared. The ionic character of the Ln—O bonds in the a,—isomer
is stronger than that in the a,—isomer.
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