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1.1 [Ce(NO;)sH:0] * (C3HsNa), k=g

% 0. 2mol B9 Ce(NOs) 5 » 6H:0 1 0. Smol B CsHaNo (BKME) i AZ 40mL /K H, A 1 mol -
L-' # HNO; /KB WA Y pH=4.5, 60C TR 2h, I, BRAZRTHE, HHEEAFEE
Fak [Ce(NOs)sH.0] + (CsHsN:)2 7 o CeHi2CeOusNo, B (% :C 11. 89, H 2. 00, N 20. 80, Ce
23.11; S£%{6% :C 11.81,H 2. 14, N 20. 75, Ce 23. 32,
1.2 REZEHHMAUE

HEBRTH 0. 2mm x 0. 3mm x 0. 3mm BJ B4, 7E CAD4 Enraf-Nonius &Y P04 B 75X &, A
2 A BRAEAAIMLE MoKa H4& (A=0.071069nm) Lkl w-26 H#i77 A 7E 295K BE T I
£, 7 1°< <3078 B W, FEWEM L AT 5T K 5586 ( R = 0. 0) 4, HH 5125[( Fo)? >
30(F)ABATEMBNEMBE, Ri&ZH B CRYSTALS BFPIHE., Ce RTF AR EEYE
HWE, EWESRTBIFE Fourier B RERE, 2BP_REBEZVRS, BEXREETF
R=%1|| Fl-1F | |/Z| Fl=00319 Rv=[Zw(| Fol -] F.|)¥Zw
| Fo | 21 '2=0.0379(w=w' [1-(| | Fol -1 F. | | /60(F))?]% w'=1/X r,
T.(X), X= F./ Fc(max)), s=0.97, BAZEEFHEBRNRMEMB TSR Ap(min)
=-1.10(e * A?), Ap(max) =1.00(e * A7), BB RE,SEBPIL, o =0.7489(1)nm,
b=0.7914(2) nm, c¢=1.8139(3) nm, o =89.39(2)°, B=89.37(1)°, y=63.18(2)°, D.=2.1
grem>Z=2,
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H 2.6208, —4TF KA Ce MELL, H Ce-0
B K 2. 4844, Ce MR BLAIE N 11, H B AL
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O-N-O AT 116.7 ~117. 6°Z ] , IR B B 55 O
RAEM 1200, KM B BRIEFRE2 580, BE1 [Ce(N0)sH:0] - (CHsNo): K5 F4iHa
N(6),N(7),N(8), N(9) 5 Ce(1) By BEH5 43 %1 Fig. 1 Molecular structure of [Ce(NQ;)sH,0] * (C3HsNa)2
4 5. 480, 5. 065, 5. 887 #1 4. 936A, BkMs LA FHE TR GHN: AN B R E FHEET RSP,
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Table 1 Non-hydrogen Atomic Coordinate and Thermal Parameters{nm?)

atom x/a y/ b z/ ¢ u(eq) | atom x/a y/b z/¢ u(eq)
Ce(1) 0.02388(2) 0.49691(2) 0.251500(7) 0.0269 | O(1) 0.3480(4) 0.2057(3) 0.2586(2) 0.0459
0(11) -0.2187(4) 0.3345(4) 0.2346(1) 0.0407 | O(12) -0.1354(4) 0.3546(4) 0.3457(1) 0.0411
0(13) -0.3355(4) 0.2315(5) 0.3249(2) 0.0523 | 0(21) -0.0685(3) 0.6941(3) 0.3729(1) 0.0408
0(22) 0.2001(3) 0.4031(3) 0.3816(1) 0.0412 | 0(23) 0.1076(5) 0.6259(4) 0.4731(1) 0.0530
0(31) -0.0382(4) 0.8412(3) 0.2200(1) 0.0435 [ 0(32) 0.2464(3) 0.6672(3) 0.2714(1) 0.0424
0(33) 0.1345(4) 0.9718(4) 0.2677(2) 0.0522 | 0(41) -0.3548(3) 0.7458(3) 0.2582(1) 0.0389
0(42) -0.2424(3) 0.6517(3) 0.1491(1) 0.0381 { 0(43) -0.5329(4) 0.8916(4) 0.1640(2) 0.0541
. 0(s1) 0.2028(5) 0.5056(4) 0.1301(1) 0.0494 | 0(52) 0.1071(3) 0.2872(3) 0.1311(1) 0.0404
0(53) 0.2543(6) 0.3293(6) 0.0343(2) 0.0646 | N(1)  -0.2329(4) 0.3045(4) 0.3018(1) 0.0358
N(2) 0.0797(4) 0.5851(4) 0.4113(1)  0.0360 | N(3) 0.1156(4) 0.8307(4) 0.3018(1) 0.0374
N(4) -0.3807(4) 0.7645(4) 0.1900(1)  0.0359 | N(S) 0.1895(4) 0.3734(4) 0.0969(2) 0.0420
N(6) 0.5267(5) 0.2320(4) 0.4881(2) 0.0480 [ N(7) 0.6137(6) 0.1580(6) 0.5996(2) 0.0530
N(8) 0.7421(7) 0.0630(6) -0.0130(2) 0.0620 | N(9) 0.7677(6) 0.1464(6) 0.0965(2) 0.0558
Cc(1) 0.4582(5) 0.2856(6) 0.5566(1) 0.0502 | C(2) 0.7503(6) 0.0179(6) 0Q.5573(2) 0.0537
C(3) 0.6984(6) 0.0639(6) 0.4869(2) 0.0487 | C(4) 0.7718(6) 0.0056(6) 0.0555(2) 0.0538
C(5) 0.7207(7) 0.2462(6) -0.0146(2) 0.0561 | C(6) 0.7350(6) 0.2931(5) 0.0523(3) 0.0568
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Table 2 Selected Bond Lengths (A) and Bond Angles(°)

Ce(1)-0(1) 2.484(2) Ce(1)-0(11) 2.678(2) Ce(1)-0(12) 2.595(2)
Ce(1)-0(21) 2.612(2) Ce(1)-0(22) 2. 646(2) Ce(1)-0(31) 2.607(2)
Ce(1)-0(32) 2.603(2) Ce(1)-0(41) 2.626(2) Ce(1)-0(42) 2.599(2)
Ce(1)-0(51) 2.582(2) Ce(1)-0(52) 2.651(2) 0(11)-N(1) 1.253(3)
0(52)-N(5) 1.262(3) 0(53)-N(5) 1.221(4) N(6)-C(1) 1.303(5)
N(6)-C(3) - 1.372(5) N(7)-C(1) 1.322(5) N(7)-C(2) 1.365(6)
C(2)-C(3) 1. 340(6) C(5)-C(6) 1.292(7)

0(1)-Ce(1)-0(11) 98.72(8)  0(1)-Ce(1)-0(12) 90.56(9) O(11)-Ce(1)-0(12) 47.97(6)
0(1)-Ce(1)-0(21) 113.23(8)  0O(11)-Ce(1)-0(21) 109.88(7) 0(12)-Ce(1)-0(21) 70. 16(8)
0(1)-Ce(1)-0(22) 65.00(8) O(11)-Ce(1)-0(22) 113.76(7) 0(12)-Ce(1)-0(22) 67.54(7)
0(21)-Ce(1)-0(22) 48.38(7) 0(51)-Ce(1)-0(52) 48.47(7)  Ce(1)-0(11)-N(1) 95.8(2)
Ce(1)-0(12)-N(1) 99.5(2) Ce(1)-0(21)-N(2) 98.4(2) Ce(1)-0(22)-N(2) 96.7(2)
Ce(1)-0(31)-N(3) 95.9(2) 0(11)-N(1)-0(12) 116.7(2) 0(11)-N(1)-0(13) 122.5(3)
0(12)-N(1)-0(13) 120. 8(3) C(1)-N(6)-C(3) 109. 4(3) C(1)-N(7)-C(2) 109. 1(3)
N(6)-C(1)-N(7) 108.2(3) N(7)-C(2)-C(3) 106. 7(3) N(6)-C(3)-C(2) 106.7(3)
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Table 3 TG and DSC Results of [Ce(NO3)sH:0] + (C:HsNa):

ranges of TG DSC peak weightlessness /%

thermal decomposition

temp. /K temp. /K found caled.
298 ~ 463 407.3 2. 63 2. 97 [Ce(NO:)stO] . (CJHSNI)Z hnd [CE(NOI)S] * (CJH:N:):
463 ~ 493 482.1 46.8 46.2 [Ce(NO5)s] » (C3HsNz2): — Ce(NO3)s
493 ~ 1273 580. 1 66. 8 66. 8 Ce(NO;); — xCeONO; * yCe:0s
2 £ X W
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Synthesis, Crystal Structure and Thermal Decomposition
of [Ce(NO;)sH,01 - (C;N:Hs),

XUE Gang-Lin* YANG Yi-Xin LI Heng-Xin HE Shui-Yang LI Jun
( Department of Chemistry, Northwest University, Xi’' an 710069)

Colorless crystal, [Ce(NO;)sH:0] - (CiN:Hs) 2, has been obtained from the reaction of
Ce(NOs) s with imdazole in the aqueous solution and its crystal structure has been determined by
single crystal X-ray diffraction techniques. The crystal belongs to triclinic, space group P1. The cell
parameters are: a =0.7489(1) nm, 5=0.7914(2) nm, c=1.8139(3)nm, o =89.39(2)°, B=
89.37(1)°, y=63.18(2)° D.=2.1g+cm™> Z=2, R=0.0319. In the compound, all of five
nitrates are bidentate and one molecule of water is monodentate, the coordination number of Ce (I is

11. The processes of thermal decomposition of the compound was proposed by its TG curve.
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