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B, ERFT=/F=MER3, SHESHN: a=11.1096
(2) A, ¢=17.1987(9) A(Nd,Ca:MnO; KJ kK25 %K
REBGERIITER1IMEK29), 5 La,Ca:MnO; #H
kb, Nd,CaMnO; FE&BE FHMETMAR, HE2

ERTFHRMNBERETRE.
R 1 Nd&Ca:MnO; K RIFEF B
Table 1 Crystallographic Parameters of Nd:Ca;MnQ-

chemical formula Nd:Ca:Mn0Q,
formula weight 535.57
space group R3
a/A 11.1096(2)
/A 17.1987(9)
vsA 1838.3(2)
Z 12
puie/ (g * cm™?) 5.797
X-ray diffraction Cu Ka radiation, 50kV, 120mA, FT mode
B 1 LaCaMnO, Z5¥¥5(110) F AR, Mn LI F AR structure selution direct method (sirpow 92)
theh, EEE O BT, la EEARRBEET rietveld Refinement GSAS
HEBETH Ca T A BEER, By 0 R o o
FLUNEE R - - —
Fig. 1 Projection of the structure of La:Ca:MnO; along (110) ﬁwﬁ%m g Eﬁﬁiﬁ{?@ﬂﬁ%ﬁ%ﬁﬂ%%
direction. Mn atoms lie within the octahedra, the HY: #£ LazCa:MnO; 1 La R FHYECALECN 10, HA 9

vertices are O atoms, La atoms are shown as isolated 4~ La-0 HEK 5}1'3'1%7 2. 536A 2. 835A; E[CEHO]E

large dark circles. The Ca atoms, in the graphite-like Sl =) FRFHE5 La B ) HEK N2 236A0 Fas

network, are shown as Nd all dark circles, and the O Nd:Ca:MnO; 1, ARG BFER LKW NI RET, BT

atoms, described by six-fold distortion, are shown as Nd3+ E T ¥ 21 ﬁ: /A ) ﬁ BT f_\_‘Z =g 1R % )

N all Tight circles [NdO;] A REEHBURLEH, Nd FUT R 150

Nd:Ca:MnO; By X A7 4 B 5 La:Ca:MnOr B9 {5 Nd1 h-ERE(r, 88 K78 2. 167A E 2. 6328 214,

MR RIPIE S Ll B Nd:CaMnOy BIFTHT  Nd2 A\ BEAL, S 7 2. 2464 5] 2. 870A (], /& 3

B HILILA S5 RT e (F 2), XLeesiT AT ugnr L) W T PR GEH th oA AT R M, AL

HERZT MR (a'~2a M '~c), B £, NdCaMnO: £5HH 8 MnOs N FEHRE LW B
Nd:Ca:MnO; B R LA, GSAS B HESRRE

F2 BEHIH Nd.CaMnO MEFLAGRENEHEERTF
Table 2 Atomic Coordinates and Equivalent Isotropic Temperature Factors of Nd.Ca.MnQ, after Fine Modification

atom site x ¥ z Ul(iso) occupation

Mnl 3a 0 0 1.61(20) 1

Mn2 9e 172 0 0 1.61(20) 1

Ndl 6c 0 0 0.3773(9) 1.01(7) Nd/Ca=0.67/0.33
Nd2 18f 0. 174(1) 0.339(1) -0.0435(3) 1.01(7) Nd/Ca=0.95/0.05
Cal 6¢ 0 0 0.176(1) 2.41(16) Ca/Nd =0.88/0.12
Ca2 18f 0.012(2) 0. 506(2) 0. 1736(7) 2.41(16) Ca/Nd=0. 88/0.12
01 18f 0.001(1) 0.183(1) 0.2816(7) 1.46(6) 1

02 18f 0.117(1) 0.153(1) 0.0579(8) 1.46(6) 1

03 18f 0.099(1) 0.664(1) 0.0745(7) 1.46(6) 1

04 18f 0.052(1) 0.388(1) 0. 0675(8) 1.46(6) 1

05 18f 0.288(7) 0. 686(9) 1/6° 0.23(21) 1/6

06 18f 0. 254(2) 0.118(2) 1/6° 0.23(21) 1/2

* : The modificatication was performed at the begining, and at the end the fixed value was given .
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SrEFF I, RAGHBECERE, RIAA
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B2 A Y (a)La:Ca:MnO; Hl (b) Nd:Ca:MnO; 98I AT La:Ca:MnO: 51509 B — D) 76, FF A RAH « (893K
P K, BB o 7 c REEBW/D, HilEA KRR
Fig.2 Powder X-ray diffraction patterns for (a) La;Ca:MnOs, # LaCaoMnO, SR EEH. £ 1.0 <x <158

(b) NdzCazMH07
The marks * indicate additional (110) reflection in

the distorted structures, which signifies the larger unit

cell of the distorted structure.

(a) La;Ca:MnO; 1 (b) Nd:Ca:MnO; 454 o 875 77
Wy REWET

Hexagonal perovskite layer in (a) La:Ca:Mn0Q; and
(b) Nd.Ca:MnO;,
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Fig. 4

The marks * indicate additional (110) reflection in
the distorted structures, which signifies the larger unit

cell of the distorted structure.
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%3 La-.Nd.CaMnO, BRI RN S R
Table 3 Compositions and Phases of La; - \Nd .Ca:MnQ- System
ID No. nominal composition a/h c/A results
1 La;Ca:MnO- 5.6220 17. 3171 single phase
2 La,. sNdo.2Ca:Mn0- 5.6164 17.2983 one phase
3 La, sNdo.4«Ca:MnO- 5.6117 17.2758 one phase
a La, «Ndo.sCazMnO, 5. 6035 17. 2630 one phase
5 La; :Ndo.sCa:MnO- 5.5982 17. 2414 one phase
6 LaNdCa:MnO- 5.5972/11. 1442 17.2382/17. 2520 two phases
7 Lao. sNd:1 2CazMn0O- 5.5721/11. 1442 17.2382/17. 2520 two phases
8 Lap sNd1.4Ca:MnO, 5.5721/11. 1442 17.2382/17. 2520 two phases
9 Lao. sNd1. sCazMnO+ 5.5721/11. 1442 17.2382/17. 2520 two phases
10 Lap. «Nd1 ¢Ca:MnO- 11. 1407 17. 2489 one phase
11 Lao. sNd..7CazMnO, 11.1314 17. 2442 one phase
12 Lao :Nd1.sCa:Mn0O- 11. 1231 17. 2367 one phase
13 Nd:Ca:Mn0O; 11. 1076 17. 2209 ane phase
v T T T T B £ I Wk
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Fig. 5 Variation of the lattice constants with respect 1o

the effective radii of rare earth cations in the
La; - :Nd .Ca:MnQ; system, A two-phase region

between the two structure forms can be seen around

R=1.3154 10 1. 334
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Structure Variation in the Hexagonal Perovskite System La;- ,Nd .Ca,MnO;,

BIE Li-Jian"? LI Guo-Bao' LIAO Fu-Hui’ LIN Jian-Hua*''
(* State Key Laboratory of Rare Earth Materials Chemistry and Applications, College of Chemistry
and Molecular Engineering, Peking University, Beijing 100871)
(> Department of Chemistry, Linyi Teachers’ College, Linyi 276005)

La; - :Nd.Caz2MnO; samples were prepared from citric acid sol-gel precursor using solid state reaction. The cell
parameters of these samples were refined using Rietveld method, which evidence the presence of single-phase
regions (x < 1.0 and x = 1.5) and two-phase region 1.0 < x < 1. 5. The structure variation of this system can

be understood by considering the ionic size of rare earth cation.

Keywords: hexagonal perovskite intergrowth compound manganate solid state chemistry
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