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Table 1 Crystal Data -
Ce[PO,(OC,H,),), ’ P{PO(OC,H,),],
crystdl system triclinic
space group P1(=Ci’ )
T
molecules / unit cell 1 |
— S
cell parameters (A )a 10.324(4) 10.27(1)
b : 12.861(4) 11.81(1)
S i [
c- ] 13.998(5) 12.51(1)
_ R L _ . L ]
(deg) « 106.49(3) \ 109.93(9)
B L 112.83(4) 111.97(9)
_ e ‘ ) el
y ' 115.61{3) ’ 93.0(1)
cell volume  (R)’ B 1296(1) L 1293(3)
crystal density (g + cm™) [ 1.524 1 1.526
Ao, —————
ds 1.53 1 1.54
[ - j S
000 602 604
F(000) n
B2 Ln[PO,{OC,H)y); M/ BRI (Ln=Ce, Pr)
Fig.2 Octahydral for Ln[PO,(0OC,HJ),l3
Ln=Ce, Pr
1 M3 ARER. RESK. RK. BTEESETFE
A e————y V :
lmir \ Fig.3 Relationship between the crystal
13 \-ﬁ c data and atomic numbers of rare carths
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Table 2 Coordinates and Thermal Paramters for Nonhydrogen Atoms
atoms f x(x109 | r(x10 L Z(x10Y UL(x 107
B O . . —
Ce(l) r 0(0) [ 10000(0) 10000(0) } 107(1)
Cce(2) \ 5000(0) | 10000(0) 10000(0) E 106(1)
P(D ‘ 858(9) ‘ 7402(7) 9383(7) ‘ 108(3)
P(2) 1982(10) ‘ 10672(9) 8324(7) ‘ 157(3)
P 4720(9) 11914(8) 12393(7) 106(3)
o) 2467(18) 7945(15, 9461(15) 140(3)
0(2) 299(18) 8242(15) 9498(15) 151(3)
0(3) , 3057(18) 10209(16) 8537(17) 156(3)
O(4) | 1139(17) 10677(16) 8948(13) 163(3)
0(5) 5083(18) 11318(16) 11577(13) | 130(3)
Q(6) 2905(16) | 11533(14) 11900(12) ! 109(3)
o) | =712(22) | 5992(16) 8148(19) ! 160(4)
o) 110221 6963(16) 10337(16) ‘ 210(3)
09) 406(28) : 9600(21) 6822(16) 282(4)
010) 312327 : 12136(21) 8584(22) 311(4)
o1l 6064(20) 13573(18) 13065(16) 140(4)
O 5148(21) 11578(18) 13461(16) 157(4)
Cl) —1899(31) 5616(28) 7128(25) 299(4)
C(2) —3342(30) 4921(25) 5999(23) 167(4)
C(d) 125(27) 6806(23) 10754(20) 117(4)
C4) 663(29) 6957(24) 11805(22) 144(4)
C(5) —1213(29) 9397(28) 6176(28) 347(4)
C(6) —2509(29) 8363(24) 5190(23) 152(4)
C(7) 4269(30) 12588(25) 8360(24) 146(4)
Ci(8) 5309(29) 13712(23) 2813(23) | 151(4)
C(9) 7542(32) 14315(29) 13046(26) 376(4)
C(10) 8145(29) 15344(24) 12015(23) 155(4)
C(ln 6645(29) 11552(28) 13954(28) ( 247(4)
C(12) 6177(30) 10883(24) 14491(23) 155(4)
|
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Table 3 Coordinatesand Thermal Parameters for Nonhydrogen Atoms

atoms \ X(x10%) | Y(x 10*) I Z(x 109 | Uax 10°)
| : 3 *

Pr(l) | 0(0) | 0(0) 0(0) 1 66(2)
Pr(2) —4999(0) 0(0) 0(0) | 91(3)
P(1) -3471(10) 649(12) -1972(12) l 97(4)
P(2) Lo=2770001) 1 237811 | —487(12) 104(5)
P(3) [ —iman 1682013)  2350(12) 102(5)
o(1) —2035(25) 449(24) -1257(24) 123(6)
0() o -4518(22) 456(25) ~1509(22) 107(6)
o) ~1378(24) —1888(23) -424(23) 109(6)
0(4) \ ~3692(24) -1ss203)  -22128) 114(6)
0(5) 42925 1052(23) ‘ 178204) 111(6)
0(6) —2837(21) 1345(22) 158121) 90(6)
o | —4093(29) -303(27) | -3293(27) ’ 148(6)
0(8) - -337730) 1869(29) -2164(28) - 154(6)
0(9) | -3553(29) -3425Q27) | —1844(28) 149(6)
0(10) : —2525(33) -311329) | 312(30) ‘ 169(6)
oY) o S904(30) | 1386(30) : 3575(28) 163(6)
0(12) -876(29) . 3090(28) 2779(28) 145(6)
c(1) —3587(50) i ~795(46) 1 -396346) 274(6)
C(2) ~3831(45) ' ~1950(40) ~4678(41) | 211(6)
C(3) —2824(44) \ 2855(39) j ~1193(39) \ 187(6)
C(4) | -1897(4T) 3588(44) o —1291(44) 261(6)
c(5) . —5146(47) | -3893(46) | —2346(43) 253(6)
C(6) I —5637(51) \ —446948) | —3326(45) ‘ 322(6)
c(n | ~2441(53) ~2598(47) i 1403(45) 307(6)
C®) » ~2585(49) ) -3065(45) | 2055(44) 285(6)
C(9) B CU IR IR CD | 4040(42) 218(6)
C(10) L —1341(47) 1425(43)  ©  5135(40) | 242(6)
cuy 685(46) 3678(42) 3360(44) 230(6)
306(6)

|
C(12) 640(50) ‘ 4672(45) l 3142(46)
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Table 4 Main BTond Lengths (A)

CC[POz(OCsz)z]J

lbond lengths (A)

P{PO,(OC,H),],

—

\bond lengths (A )

Ce(1)—0(2) |
Ce(1)—0(4)
Ce(1)—0(6)
Ce(2)—0(1)
Ce(2)—0(0)
Ce(2)—0(5)
P(HO—O(1)
P(1)—0(2)
P(2)—0(3)
P(2)—04) f
P(3)—0O(5) |
PQ3)—0(6)
P(LY—O(7)
P(1)—O(8})
P(2)—0(9)
P(2—0(10)
P3)—0(1) |
P(3)—O(12)

2.36(2)
2.34(2)
2.38(1)
2.40(2)
2.42(2)
2.31(2)
1.44(2)
1.43(2)
1.45(3)
1.45(2)
1.45(2)
1.50(2)
1.55(1)
1.57(3)
1.65(2)
1.56(3)
1.63(2)
1.62(3)

Pr(1)—0O(1)
Pr(1)—0(3)
Pr(1)—0(5)
Pr(2—0(2)
Pr(2—0(4)
Pr(2)—0(6)
P(1)—0O(1)
P(1)—0(2)
P(2)—0(Q)
P(2)—0(4)
P(3)—0(5)
P(3)—0(6)
P(1)—0(7)
P(1)—018)
P(2)—0(9)
P(2)—0(10)
P(3)—0(I11)
P(31—0(12)

2.31(3)
2.36(3)
2.37(3)
2.34(3)
2.33(3)
2.36(3)
1.49(3)
1.44(3)
1.48(3)
1.44(3)
1.46(3)
1.43(2)
1.51(3)
1.54(4)
1.58(3)
1.50(4)
1.59(4)
1.55(4)
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Table 5 Mair} Bond Angles

Ce(DEP), bond angles (deg.) ‘ Pr(DEP), bond angles (deg.)
O(2y—Ce(1)—0(4) 88.1(8) j O(1)—Pr(1)—0(3) 89.3(9)
O(2)—Ce(1)y—0(6) 91.4(6) | O(1)—Pr(1)—0(5) 90.3(9)
O(4)—Ce(1)—0(6) 91.4(5) ‘ 0O(3)—Pr(1)—0(5) 92.8(10)
O(1Y—Ce(2)—0(3) 90.5(7) | OQ2)—Pr(2)—0(4) 89.2(11)
O(1)—Ce(2)—0(5) ‘ 90.7(7) 0(2)—P1(2)—0(6) 90.3(9)
0O(3)—Ce(2)—0(5) 91.8(8) 0O(4)—Pr(2)—0(6) 87.4(8)
O(1)—P(1)—0(2) 117.0{12) O(1)—P(1)—0(2) 113.4(20)
o(—P(1)—O(7) 110.4(14) O(1)—P(1)—0(7) 109.2(17)
O(1)—P(1)—0(8) ! 105.9(13) O(H—P(1)—0(8) | 112.5(17)
O(2)—P(1)y—0O(7) | 107.6(11) O(2)—P(1)—0O(7) ‘ 103.8(17
O(2)—P(1Y—0(8) 113.7(15) 0(2)—P(1)—O(8) 114.1(20)
O(N)—P(1)—0(8) 101.2(12) | O(M—P(1)—0(8) 102.7(20)
0(3)—P(2)—04) 120.5(16) ’ 0(3)—P(2)—0(4) 119.6(19)
0(3)—P(2)—0(9) 102.4(15) " 0(3)—P(2)—0(9) 104.4(19)
0O(3)—P(2)—0(10) 107.9(15) . O(3)—P(2)—0(10) 109.1(19)
O(4)—P(2)—019) | 108.4(12) | O(4)—P(2)—0(9) 111.3(19)
O(4)—P(2)—0(10) ‘ 109.0(16) O(4)—P(2)—0(10) 109.5(18)
O(9)—P(2)—0(10) ] 108.0(15) O(9—P(2)—0(10) 101.5(19)
O(5)—P(3)—0(6) : 120.9(9) O(5)—P(3)—0(6) 116.0(15)
O(5)—P(3)—0(11) 107.2(13) | 0(5)—P(3)—O(i 1) 102.4(19)
O(5)—P(3)—0(12) 110.7(14) i O(5—P(3)—0(12) 109.9(20)
O6)—P(3)—0O(11) 105.9(13) | O(6)—P(3)—0(11) ! 113.3(20)
O(6)—P(3)—0(12) ; 103.7(12) O(6y—P(3)—0(12) | 107.4(17)
O(11)—P(3)—0(12) 1 107.8(10) O(11)—P(3)—0(12) 107.6(18)
Ce(2—O(D—P(1) | 143.0(13) 1 Pr()—OM)—P(1) 170.6(22)
Ce(1)—0(2)—P(1) 168.3(7) : Pr(2)—0(2)—P(1) 147.2(15)
Ce(2)—03,—P(2) 145.7(15) Pr(1)—0O(3)—P(2) 135.7(17)
Ce(1)—04)—P(2) 155.0(15) Pr(2)—0(4)—P(2) 167.8(16)
Ce(2)—0(5)—P(3) 167.6(8) } Pr(1)—0O(5)—P(3) 151.0(15)
Ce(1)—0(6)—P(3) 139.2(11) Pr(2)—0(6)—P(3) 155.4(16)
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STRUCTURES OF CERIUM AND PRASEODYMIUM
DIETHYL PHOSPHATES

Han Yuzhen Pan Zuohua
(Institute of Physical Chemisiry, Beijing University, Beijing100871)
Shi Nicheng Liao Libing
(Beijing Graduate School of Wuhan Geological College, Beijing)
Liu Chengmin Wu Guogqing Tang Zhongjia Xiao Yangtian
{Beijing Normal University, Beijing100875)

The crystal structures of the title compounds are determined by RASATIS RIGAKU four
crcle diffractometer. 3829 independent reflections were collected for Ce and 3223 for Pr. Both
of the crystals belong to triclinic, space group P1, with cell dimensions, Ce:a=10.324(4) A,
b=12861(4)A.c=13.998(5)A, x=106.49(3) ° [ =112.83(4) * ,;=115.61(3)° ,¥=1296(1)A°,
Z=2. Pra=1027(DA, 6=1181MA, c¢=1251(1MA, 2=10993(9)° , =111.909)"° ,
+=93.0(1)°, ¥=1293(3)A?, Z=2. The structures were solved by Patterson method and refined
by block least squares rutine. The final deviation factors were R=10.1071 for Ce, R=10.1066 for
Pr. All the calculations bave been undertaken with PANAFACOM U-1500 computer. The
structurc analysis shows that the cerium is coordinated by six oxygen atoms of diethyl phos-
phate ions to form an octahedral configuration shown in Fig.1 and Fig.2. The structure features
of Pr complex are similar to those for Ce.

The relationship between the crystal data and atomic numbers of rare earths has been dis-

cussed.

Keyworks: Cerium praseodymium crystal structure



