24 X OB o ¥ F= KO Vol.9,No.2
o936 ~~  JOURNAL OF INORGANIC CHEMISTRY  Junel1993

BEEXFRAELTRSVNS AR AN

Lk brhb A Lg%
(P BAERKELBLERLH, K& 130022)

ALG T BRHK TN K (0-HOCH,COH)5+HME MR SY, W T, SR EH& kLS
. ZEYR AR MRS W RN P2,/ n. BLLEON 9, SREWEMINN Coo MOIEH 8. W
MG LIRS 451,

XA PREETR i kg

HOT AR SR B R B R Ay LA wlAE Ny (1 9R - op 0 JE R 2R ) O A o AR I Y TR e
R, FERILRTEA T T PR, —EE OO I RE SR L BT RN, B —
fefeg TV MEAKRESBES AL TR THBums % P #E T BRAHM R
vEy, MR SR LA L & TR, M. Lewandowska 2 U9 BLrsbGiEem R A +
ML, A& LR RS A REMNA . ERIRAYRASHERARE. N7
WO TRALA YIS R E TS T RR AN, RMNGRT FIMAELHREY,
W T A SRACE IR RGER, IR RARHERERSW. AEFLRAYHR
HAR L F kB TR

x ¥ B &

—. R FFIRE:

A L FACHIBERE N 99.9%, SRFEEHESR B BREA R A LT 2 Ky o0 Hr 2k,

FERH 1106 I TTEIMTL, Nicolet R3M / E &Y PU [ 51X,
Z.REWNER:

KA LS E TR, INBR L RUER R RS A LA b, 2R K RS T UK
IR 13 AR ERH MK BERIRS, EY 0CHBRKLEH, MARESY R AN
M IR AZABDK G RS ABOK, FRTHRER TR,

# R 5 i i
—. REHHEN:
[EER 7 pire %k e T3 |
ZHIREHMA RN RE(-HOCH,CO,),» nH,O(RE=La-Gd, n=1; RE=Y,
Tb—Lu, n=4),

ALT1994F 1T H25 1MW 3.
« IR E A



2 HEEXTBRA TSNS BEMKSH + 161
RE(%) C(%) H(%)
compound ' found | caled. found caled. found caled.

Lal, - H,0 2440 | 2444 44.12 4439 2.96 3.02

CeL, + H,0 24.65 24.61 44.10 44.29 2.87 3.01

PrL,« H,0 24.73 24.71 4397 44.23 2.86 3.00

NdL, « H,0 25.06 25.14 43.73 43.98 2.86 2.99

SmL, + H,0 25.89 25.93 43.30 43.51 3.00 2.96

EuL, ¢ H,0 26.21 26.14 43.10 43.39 2.90 2.95

GdL, - H,0 26.83 26.80 42.82 43.00 2.92 2.92

TbL, - 4H,0 24.68 24.74 39.01 39.27 3.55 3.61

DyL, - 4H,0 25.21 25.16 38.94 39.05 3.51 3.59

HolL, - 4H,0 25.42 25.44 38.65- 38.90 3.56 3.58

ErL, « 4H,0 25.58 25.70 38.47 38.77 3.57 3.56

TmL, - 4H,0 25.95 25.90 38.96 38.67 3.60 3.55

YbL, - 4H,0 26.41 26.36 38.15 38.43 3.58 3.53

LuL, - 4H,0 26.61 26.58 38.05 38.31 3.47 3.52

YL, - 4H,0 1558 | 1553 4394 | 4407 392 | 405

Z.ERMEMR: BT S 4 BRREURRIRSE:
compound ~ CeLy- H,O TbL,; « 4H,0 ErL, » 4H,0 LuL, - 4H,0

a(A) TG 16.280(4) 16210 | 1619(1)

b(A) 6.862(0) 14.889(3) 14.86(3) 14.83(3)

e(A) 22.482(6) 9.867(1) 9.81(2) 9.764(8)

BC°) 101.65(2) 101.49(1) 101.5(1) 101.26(5)

(A% 2080.7(7) 2343.8(7) 2314(7) 2294(3)
De(g / cm?) 1.82 1.82 1.87 1.90
F(000) 1124 1272 1284 1296
ulem™) 228 31.6 38.4 5 459
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Table 1 Bond Lengths (A)
CeL, - H,0
Ce—O(11) 2.532(3) Ce—0(21) 2.652(3)
Ce—0(22) 2.618(2) Ce—0Q31) 2.473(3)
Ce—Ow 2.503(3) Ce—0(21b) 2.564(2)
Ce—0(22a) 2.522(2) Cce—0(23a) 2.497(3)
Ce—0(32a) 2.453(2) O(11)-C(1) 1.276(5)
o)-C() 1.257(5) 0(13)-C(12) 1.375(6)
0(21)-C(2) 1.277(4) 0(22)-C(2) 1.263(4)
0(23)-C(22) 1.344(4) O(31)-C(3) 1.252(5)
0(32)-C(3) 1.281(4) 0(33)-C(32) 1.356(5)
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TbL, - 4H,0
Tb—0O(11) 2.250(5) Tbh—0(22) 2.307(6)
Tbh—0O(31) 2.516(5) Tb—-0(32) 2.394(7)
Tbh—Ow(1) 2.479(14) Tbh—Ow(2) 2.432(15)
Tb—0O(12a) 2.311(8) Tb—0O(21b) 2.389(6)
o n-cqa) 1.321(9) 0O(12)-C(1) 1.287(11)
0(13)-C(12) 1.368(14) O(21)-C(2) 1.267(10)
0(22)-C(2) 1.179(9) 0(23)-C(22) 1.386(13)
Oo31)-C(3) 1.207(20) 0(32)-C(3) 1.345(20)
0(33)-C(32) 1.357(11)
R2EBagAC)
Table 2 Bond Angles(deg.)
CeL, « H,0
O(11)-Ce—0(21) 151.3(1) O(11)-Ce—0(22) 125.6(1)
0(21)—Ce-0(22) 48.9(1) 0O(11)-Ce—-0(31) 71.5(1)
0(21)-Ce—0(31) 82.0(1) 0(22)—-Ce—0O(31) 68.8(1)
O(11)-Ce—Ow 76.9(1) 0(21)-Ce—Ow 83.4(1)
0(22)—Ce—Ow 118.6(1) 0O(31)—-Ce—Ow 68.2(1)
O(11)-Ce—0(21b) 73.1(1) 0O(21)—Ce—0(21b) 113.3(1)
0(22)—Cc—0(21b) 64.7(1) 0O(31)-Ce—-0(21b) 79.8(1)
Ow—Ce~0(21b) 141.6(1) 0O(21)—Ce—~0(22a) 64.8(1)
O(11)—Ce—0(22a) 126.4(1) O(31)-Ce—0(22a) 130.6(1)
0(22)~Ce—0(22a) 107.6(1) Ow—Ce—0(22a) 72.3(H)
O(11)—-Ce—0(23a) 68.8(1) 0(21)~Cc—0(23a) 129.3(1)
0(22)~Ce—0(23a) 155.3(1) 0O(31)—Ce—0(23a) 134.8Q1)
Ow—Ce—0(23a) 82.6(1) O(11)-Ce~0(32a) 122.2(1)
0(21)—Ce—-0(32a) 85.3(1) 0(22)—Ce—0(32a) 74.2(1)
0O(31)-Ce—0(32a) 139.9(1) Ow—Ce—0(32a) 147.3(1)
Ce—0O(11)-C(1) 139.1(2) Ce~-0(Q21)—C(2) 93.2(2)
Ce—0(21)—Cea 111.4(1) C(2)—-0(21)—Cea 135.5(2)
Ce—0(22)—C(2) 95.2(2) Ce—0(22)—Ceb 113.9(1)
C(2)-0(22)—Ceb 142.9(2) C(22)-0(23)—Ceb 140.9(2)
Ce—O(31)—-C(3) 149.3(2) C(3)-0(32)—Cceb 135.8(2)
Oo(11)~-C(1)-0(12) 122.7(3) 0O21)-C(2)-0(22) 118.5(3)
0(31)-C(3)-0(32) 124.0(3)
TbL, ¢ 4H,0
O(11)-Tb—0(22) 153.5(2) O(11)~-Tb—0(31) 129.8(2)
0(22)-Tb—0(31) 76.4(2) O(11)-Tb—0(32) 77.72)
0(22)-Tb—0(32) 128.8(2) O(31)-Tb—0(32) 53.3(2)
O(11)-Tb—Ow(1) 76.1(3) 0(22)-Tb—Ow(1) 83.3(3)
O(31)-Tb—Ow(1) 142.3(4) 0(32)-Tb—Ow(1) 130.1(4)
O(11)-Tb—Ow(2) 84.0(4) 0(22)-Tb—Ow(2) 75.1(4)
O3 1-Tb—0w(2) 126.3(3) 0(32)-Tb—O0w(2) 140.7(4)
Ow(1)=-Tb—Ow(2) 76,7(5) O(11)~Tb—0O(12a) 83.7(2)
0(22)-Tb—0(12a) 104.9(2) O(31)-Tb~0(12a) 71.8(2)
0(32)-Tb—0(12a) 70.7(Q2) Ow(1)-Tb—0(12a) 145.1(4)
Ow(2)~-Tb—0(12a) 73.0(4) O(11)-Tb—-0(21b) 107.3(2)
0(22)-Tb—0(21b) 82.2(2) O(31)-Tb—0O(21b) 72.3(2)
0(32)-Tbh—0(21b) 74.7(2) Ow(1)-Tb—0(21b) 73.7(4)
Ow(2)-Tb—0(21b) 144.4(4) Tb—O(11)-C(1) 163.3(6)
C(1)-0(12)-Tbb 146.6(5) C(2)-0O(21)-Tha 139.3(5)
Tb—0(22)-C(2) 169.8(7) Tb-0(31)-C(3) 92.6(7)
Tbh—0(32)—C(3) 94.7(6) O(IN-C(1)-0(12) 118.6(7)
0(21)-C(2)-0(22) 124.0(8) 0(32)-C(3)-0(32) 119.5(7)
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B 1 Ce(e-HOCH,CO,), - H,0 H55H
Fig.1 Structure of CeL, - H,O
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Fig.2 Arrangement of CeL, - H,0O in
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B3 Tbe—~HOCH,CQ,), - 4H,0 45
Fig.3 Structure of TbL, - 4H,0
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Fig.4 Aicangement of TbL, - 4H,0 in unit
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Table 3 Distances of Hydrogen Bonds

symmctry code of sccond alom

ow2

Ow(1)-0(31) 2.866
ow-o(2) 2821 |

distance (&)
0(22) 2888 |
Ow(4)-Ow(2) 2.729 ) ‘I 7 )
Ow(D-0(3) 2828

Ow(3)-0Ow(1) 2.859




B2 PREXHRE LR SYHERERALEH + 165 -

TR RIS, 15 T SCRARIELL AR S M M, 351k A& 4T B R IR 2 2
W, LR T S R A T RAL

B % Ak
[1] Rohatgi, K.K., Sen Gupta, S.K., J.Jnorg. Nucl. Chem., 32, 2247(1970).
[2) Zolin,W.F., Kazanskaya, M.A., Mashinskaya, A.W., Heruze, J.I., Capyuk,W.I,
Opt. Spektrosk., 33, 926(1972).
[3] Sinha, S.P., Irving, HM.N., Anal. Chim. Acta,52,193(1970).
[4] Yermolenko,W.1., Zh. Neorg. Khim., 9, 48(1964).
[5] Durham, S.A., Hart, F.A., J. Inorg. Nucl. Chem. 31, 145(1969).
[6] Babko, A.K., Shevchenko, L.L., Zh. Neorg. Khim., 9, 42(1964).
[7] She stakova, M. T., Pirkcs, S.B., Issled. Obl. Khim. Redkozemled. Elem. Saratov, USSR, 50(1969).
[8] Kanckar, C.R., Maratha, V.R., Thakur, N.V., Proc. Chem. Symp., Organized by thc Chemistry
and .Mctallurgy Committee of the Dept. of Atomic Energy, Gov. of India,India, 265(1969).
[9] Burns, J.H., Baldwin, E.H., fnorg. Chem.,16, 289(1977).
[10] Lewandowska, M., Janowski, A., Lewandowski, W.,Can.J.Spectrosc., 29, 87(1984).

SYNTHESES, CHARACTERIZATION AND CRYSTAL
STRUCTURES OF THE COMPLEXES OF RARE EARTH
WITH 0-HYDROXYBENZOIC ACID

Ma Jianfang Jin Zhongsheng Ni Jiazuan
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)

REL, - nH,O( RE=La-Gd, n=1; RE=Y, Tb—Lu, n=4; HL=0~-HOCH ,CO,H ) werc
synthesized. Their thermal decomposition and IR spectra were studiced. The crystal structures of
the complexes of cerium and terbium were determined by X-—ray diffraction method. They
crystallize in the monoclinic space group P2,/ n ( CeL,- H,0 ) and Cc ( TbL, - 4H,0 ),
respectively, and show infinite chain structures. The coordination numbers arc nine (Ce*')and

cight (Tb*") respectively.

Keywords : o—hydroxybenzoic acid rare earth crystal structure



