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Abstract: Single-phase ReMn,0s (Re=Gd, Sm and Yb) nanostructures have been successfully synthesized via a
simple hydrothermal process at 250 “C for 24 h using KMnO, and Mn (C,H;0,), as manganese sources. X-ray
diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM), high-resolution
transmission electron microscopy (HRTEM) and selective area electron diffraction patterns (SAED) were used to
characterize the as-synthesized samples. The results reveal that the as-synthesized ReMn,Os (Re=Gd, Sm and Yb)
are of orthorhombic structure. The effect of NaOH concentration on the structures and size of the final products
has been studied, and a possible formation mechanism of ReMn,0s (Re=Gd, Sm and Yb) was proposed based on

the experiment results.
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B PR (P 2 Ak 220 )Y s KMnO,(43 A & | [l 24 4
b 25350 B BD) s Mn(CoH,0,),(43 Hr 4l [ 25 4
Ak 2 38550 4 BR A 1) ; NaOH (40 B &1 [ 24 48 141 1k
223000 A BR 23 F]); Re,05(Re=Gd , Sm, Yb , [ 25 4E [4]
fl2E AT BR A | 215 ) 99.99%) ; 25 B F 7K ok 51
5 [,
1.2 ZidiE

FREL— 2 i 1Y Re,0; (Re=Gd,Sm,Yb) ¥ T 2

mol - L' (% fiFf R 5 W 1 78 0.2 mol - L™ 1Y Re(NO3);
(Re=Gd,Sm, Yb) PRUEH M, I 12.5 mL Re(NO5);
(Re=Gd,Sm, Yb)fE| A 50 mL FE#rh | SR J5 ) 5 9
It () 5 4 FR 0 RS PR A, BEFE 20 min 5 A
—E [ NaOH , 4k ZEHEHE 5 min; 76 7 il £ 19 1 9K
PN A 25 B F7K 2 25 mlL Je K T A5 0 3R 4 26 A
40 mL Y RN 28 SRS R RN 48 A TE R A T
250 CNE 24 h, S5 3 Rk A 25 B 7oK
PEE S TE 80 CHET
1.3 HEmBRIE

KA H A2 D/max2550/PC 7 X G A7 Y
X} ReMn,Os(Re=Gd ,Sm, Yb) W3 44 1 47 9 A 22 1 Fn 45
534, DI A5 A S ) 6 23 R (A =0.154 06 nm)
AR A HLIE 40 KV, B I 50 mA , 14
JE 10° -min™', BREETE 10 mm, 22 K 0.020, I & 5 [
H10°~70°; FHAT 2% Quanta 200 %! ¥ 55 49 4 HL 55
(SEM)F1 H 2% JEM-3010 %1 3% 51 # 5% (TEM) WL 5 4 1k
Y RURL R FUE A

2 HR5WR

2.1 MMESEHMAFIRE S

Pl 12 DA e il TR B RS R B R B DR, E 250 °C
FAE N RN 24 h Bl & 7 W XRD E, Kl 1a F1 b
43 5 J& NaOH ¥R 5 mol - L™ B 7 il % GdMn,0s
A1 SmMn,05 #3 & 1% XRD &, B 1c j& NaOH iR JE N
0.3 mol - L™ B T il 2 YbMn,05 #3 #&1 XRD &I, &
la BT A AT 5516 5 1E 32 AH GdMn,Os (PDF No.52-
0301) FAT S0 X R, 23 F 57 H A 80 R o=
0.736 5 nm .6=0.8534 nm 1 ¢=0.5694 nm; &l 1b +
FIE A 1A 306 5 1E 22 40 SmMn,05 (PDF No.52-1096)
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Fig.1 XRD patterns of the final products
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Gd,Sm)F1 YbMn,Os 7 #)19 TEM &l &l 2a ] LA
A T B GdMn,Os B 4002 Hy — SE B AR 1 7= 1)
YLK, X BB K AR (1 B4R A 50~150 nm, £ 4 200~
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(]31()()2}; -

(001)
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KA B AS [ b 7 75 30 TR RR 0 &5 R | 3k R B i
1) GdMn,05 91K #% 2 5 i I HUT(001)db A= &, &
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A, P 2d S 2¢ H BN I 4N K BE 9 HRTEM
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0.3 mol -L™" FT il % YbMn,0s #3 /& 1) TEM Kl F | M
Pl ] DUWRER B R S 3 A1 ok L AR 2928 40
nm, K 2J°4 500 nm, AR 4K 4% 105 1) HRTEM &
W 2f DA Ha] DAL I 1) 4 55 ks 9 HES -
T2 AN A AR A TR T B A 0.58 nm, XN &
YbMn,0s 1 22 AH (00 1) i 1 i ] &1 2f v i) 4 ] 2
YKL Rt N SAED i1 9 B3k | I ol LA s 4ok
BZRIE A (001) A 4
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2 (a) GAMn,O5 24K (1 TEM & Fr; (b) BAAR GdMn,O5 48K HE (19 HRTEM B R (WA 1824 SAED E35); (c) SmMn,05 41K
B TEM B R (d) SR SmMn,05 24 K19 HRTEM & A (R 8 SAED E3E); (e) YbMn,Os KR TEM & J7;
(f) YbMn,Os #1 K 19 HRTEM B Fr (P48 1824 SAED [E13)

Fig.2 (a) TEM image of the as-synthesized GdMn,05 nanorods; (b) HRTEM image of the GAMn,Os nanorod (inset SEAD pattern

of the nanorod); (¢) TEM image of the as-synthesized SmMn,0s nanorods; (d) HRTEM image of the SmMn,05 nanorod

(inset SEAD pattern of the nanorod); (a) TEM image of the as-synthesized YbMn,Os nanorods; (b) HRTEM image of the

YbMn,0s5 nanorod (inset SEAD pattern of the nanorod)
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SRR R RS 0 4 o o R A 4 a7 ) R
FIE Sils1el A e Ay 1 A 5% Bk S X ReMn,Os(Re=
Gd, Sm) M YbMn,Os P AH AR F (52 m B 98 1 0.3,
1.0.2.0 1 5.0 mol - L™ NaOH ¥ J& X} ReMn,0s (Re=
Gd,Sm) L& 0.1.0.5.2.0 F1 5.0 mol- L™ NaOH ¥ &
XF YbMn,Os 7= ¥ 520, & 3A 1 3B 43 51l & A [F]
B B R P il £ GdMin,05 AT SmMn,05 #3 7K 1Y) XRD
K, BTl LA, B il & 0 3 o 4l 1
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YbMn,0s #3143 48809 B2 55 F 2 mol - L™ B T il %
1) 8 & h A Na,MnO, 175 J7 A YbMnO; 2% 4 9
PR, EL R A O B B, 4% 4 Na,MnO, F1 YbMnO,
FATT Sk A AN DRI A i, 50 D 7 00 ) 2 A ) LA S
i 3C(c,d),

Bl 4 2 SN BE SR 250 °C, BRIk BE A 0.3 #1 0.1
mol <L~ B 73 5l BT ] 4 ReMn,Os (Re=Gd,Sm) Fl
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3 (A) ARG EE N BT 5 GdMn,Os B34 B9 XRD &5 (B) A A8k 2 F Br il 4 SmMn,Os #3149 XRD &,
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(A) XRD patterns of GdMn,Os powders synthesized with different NaOH concentration, (B) XRD patterns of SmMn,Os
powders synthesized with different NaOH concentration, (C) XRD patterns of YbMn,05 powders synthesized with

Fig.3

different NaOH concentration
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Kl 4 (a) NaOH ¥ FE4 0.3 mol - L™ B BTl GdMn,05 29K BURLHY TEM B 1 (b) 54> GdMn,05 49K RS HRTEM & 77,
(¢) NaOH ¥ £ 0.3 mol- L™ B BT il %5 SmMn,Os 24 KR TEM K5 (d) HAR SmMn,05 99K UKL HRTEM
B 5 (e) NaOH #& B2 0.1 mol - L B T il 85 YbMn,Os ZK ORI TEM B 5 (1) 54> YhMn,05 442K UKL HRTEM
EiD2s
Fig.4 (a) TEM image of the as-synthesized GdMn,0s nanoparticles with the NaOH concentration of 0.3 mol-L™; (b) HRTEM
image of a single GAMn,0s nanoparticle; (¢) TEM image of the as-synthesized SmMn,O5 nanoparticles with the NaOH
concentration of 0.3 mol-L™; (d) HRTEM image of the SmMn,05 nanoparticle; (e) TEM image of the as-synthesized
YbMn,O5 nanoparticles with the NaOH concentration of 0.1 mol- 1. (f) HRTEM image of the YbMn,0s nanoparticle
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Fig.5 TEM images of the as-synthesized nanopowders

with the NaOH concentration of 2 mol: L'

NaOH ¥ F£ 4 2 mol <L~ B PIF il 4 GdMn,05 Fll
SmMn,O5 =PI RIESLANEL 5 s B 5a 4 NaOH 1)
W HE R 2 mol - L~ BT il & GdMn,Os #3141 TEM H#
F, NIRRT LU 7 4 2 o RO AR 2 0 9 oK e 20
B, RRST Gk A% ) BAR 5 100 nm, K24 250 nm,
&l 5b J& NaOH A9V B4 2 mol - L™ JIr il 25 SmMn,0s5
W R TEM B8 B oar DUE ™= 902 th R
— B YOR R R, H AR R 20~50 nm, KA 100~
300 nm, M 4 FE S (85 R 0T LUE Rl & Rk
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S AT it R A, T 3 Rt AR A K R )
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(SRR A T B = B S SR e i S
TG A s A ] SRR AR S5 NIE 4 AN
P S PRl NaOH. B9 B2 0T 7 ) i RO D 7 1 5
M 24 5z A 2 P Bl v JEE AR IR AN 5 FE B i K
Py AE W ARV A, DALt ™ LB 45 b L o)
hE L ANETE B AT IR A Ak B A AR B K R A
A1) S P (R A R JIORE T 25 52 7 AR A% 11 el ok 32 A
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3 & it

KK | L KMnO, 1 Mn(C,H,0,), N4 5
E 250 CILIE 24 h G BT 45 ) 5 PE Y GdMin,0s .,
SmMn,0s 1 YbMn,05 94 K # | #] ] XRD .SEM
TEM SAED 1 HRTEM X 7 %) (1) 45 ¥4 F1 2 5 i 17
THRIE, FRFERY] 1 ReMn0s(Re=Gd,Sm,
Yh) ¥k 1E A AH S5 K| RV T B A 7 o
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