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Abstract

In order to explore the influence of structure and magnetism of rare earth chromium oxide from
powder size, YbCrO; powder samples with different sizes were successfully fabricated by sol-gel
method. The studies of structure indicate that the size of powder increases with the increase of
sintering temperature, and cell volume and Cr-O-Cr bond angle decrease with the increase of
powder size, while the Cr-O bond length is nearly unchanged. The effection of Cr-O-Cr bond angle
on the magnetic properties of YbCrOz powder was reflected on the obvious increase of Tcomp, Tmax
and Mnax and weak increase of Neil temperature Ty in thermomagnetic curves with the increase of
powder size. On the one hand, the decrease of the Cr-O-Cr bond angle weakened the an-
ti-ferromagnetic coupling strength between Cr3+ ion; on the other hand, the gradually increase of
long range order enhanced the anti-ferromagnetic coupling strength between Cr3+ ion. The com-
petition made the Ty slightly increase with the increase of the powder size. The M-T curve fitting
results also showed that, under Ty, the decrease of the Cr-O-Cr bond angle and the increase of long
range order enhanced the Cr3+-02--Cr3+superexchange effect, improved the net magnetic moment
of Cr3+ (Mc) and the infield of Yb3* from Cr3*+ (Hi). The low temperature hysteresis loop showed
that positive exchange bias field increased with the decreases of Cr-O-Cr bond angle.
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HRSHALREIA BRI SF[10] [11] [12] [13]. BRI H B — 2 R4 07 v, Wi [14] FLoTsE[15].
BRIGE[16] AKIR[17] TR — BRI (18155 J7 v K il 4% S AL M 40 KK K 2014 4F Dhinesh [17]1%5 A K
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Figure 1. Rietveld refinement results of YbCrO;
[ 1. YbCrO; R #y XRD L5 RAEIEE
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Table 1. Rietveld refinement results of YbCrO;
= 1. YbCrO; B XRD #1845 R 5%

YbCrOs 750°C 950°C 1150°C 1350°C
a(A) 5.50785(19) 5.50580(23) 5.50481(17) 5.50470(14)
b(A) 7.49559(26) 7.49239(31) 7.49246(23) 7.49187(18)
c(A) 5.19909(20) 5.19703(24) 5.19741(17) 5.19774(14)
V(A) 214.642(13) 214.386(16) 214.365(12) 214.357(73)
6(Cr-O(1)-Cr) 147.442(1) 141.734(1) 142.753(1) 141.908(1)
6(Cr-0(2)-Cr) 145.160(2) 148.342(2) 146.274(1) 146.888(1)
0(Cr-0-Cr) 146.301 145.038 144513 144.398
o 9T 290 L 27y
Length Cr-O(2) 1.96413(6) 1.94693(7) 2.00881(4) 1.95398(4)
Length Cr-O 1.969847 1.98461 2.001115 1.986223
D(nm) ~120 ~210 ~310 ~370

[ LRl A L A T R B, T AR AR B e 4 U P T v T SO o ot A R A R PR AN A
W Cr-O-Cr 8 #A J Cr-O B KBl be 4% IR T i IR SIS, (BT KAt &N, JLT R —
MEEE~1.985, HE Crf-O-Cr AR P SR /NES . B 2 R KRR B SEM SO LS (4 K
TR S BEHLAT 100 ANAN AN KAR R 1 RAT Ge it I A BIFTR), FL45 R B YDCrO; 99KH R 1) R~
D 437 79~120 nm. ~210 nm+ ~310 nm. ~370 nm, Pl 45 i 5 T s i3 K. 3% 7E BT RO /R A8 B b R,
EFTR, BEAE RS IR bR R I A AR EE, DRI 4R Kok oA RO i o 5 U R T s i 38 K

3.2. GRS

3 NFE S 3778 H)(Field-cooling, FC) N IFREIIZE . T LAE H T FE i AR 2 B3GR R 28 AR fh ik
PBEAR— B, WAL TR EIITE T TR R IFAE T AR BT RAA Mipaxs SRJEIR/N . FEAS T MR BE (T eomp)
H I AR RS, A HET 28 P BH S8 A FR X T it o6 55 Bk A RE (R Af SRR T o RT3 Ty 221K,
FE G T8 M R RSN 60~425 nm 1] HoCrOs 20188k, H Ty AR RN T 1 Ko FEAFE R Ty FIFEES
WK, XRIFET MBI RS ITE: 1) BoRTEReSS RUSE 8 & R A 2K 2 8 Cr-O-Cr 52 113
K, SR TERAER, SEREME Ty Fhes 2) B TRARRIMKFEA 7 SR SR, (A48
CrOg J\ TR IR TS, ITTHIFE CrOe \TH AR Cr''-O° -Cr' M sc# A, BIHIES T4 f 3 K
Tn TR RIS XA R A B e, FEYDCrO; My A FE i (1) T BN K. R AR R ST 51 i i
SRAE R ZE B Teomps Tanaxs Munax FIALE S o £ 2 28 YBCIO; B Tinaxs Minaxs Teomp ZEF1H,
T AT LE B Toaes Muaxs Toomp SIBER AR RTBGRTTIG K, I U5 T80 ARAEBe sl RS /R F 48 it AR A
Wi 380 Cr-O-Cr Bk, HI95 7 REACHAE R, T3S 58 Tn-Toomp i DX FIREAGIRIE o Toomps Trmaxs Mimax
BRI AL T A= R IR T FORS G KAE 7R 1 Cr-O-Cr A XA R [ G40 38 B 1) 52 pL A -

N TR ARFE S Co X YO E R I35 Cr-O-Cr B A< 5, BATHEIZ A #ii i 28 F M =
M + C(Hy + Hpea (T — O)ARIE, HA Me,w C HiFI 0 5352 CrOr A eI . B EF 5. Aim
YO ISR T . BARGE R E 4 FroR, BB RA IR IR v &, JLEARIA S8 3
o FEFE Cr-O-Cr BN, Me 2IIEREH, X5 My Tinax WRWEFMFFE . BN H KEY)
& TAYTTM5S% H 7R BE%E Cr-O-Cr A/, H; 7E 4800 Oe~6600 Oe Z [7] 5 I 1) 38 K 4
UESE T Crxd YO Rt e P 3 F A Cr-O-Cr 88 £ (115G B
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Figure 2. SEM images and corresponding statistical fitting results: 750°C (a, ¢), 950°C (b, f), 1150°C (c, g),

1350°C (d, h)
[& 2. SEM E& Rt RAZHINEER: 750°C (a, ¢), 950°C (b, f), 1150°C (c, g), 1350°C (d, h)
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Figure 3. Temperature dependence of magnetization M(T) curves
of YbCrO; under 100 Oe
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Figure 4. The fitting results of the M(T) curves
B 4. YbCrO; 170 i -2 Y 1L & ]
Table 2. System resulting data of standard experiment
2 2. YOCrO3 B9 Tiaxs Muxs Teomp S HFIFR
750°C 950°C 1150°C 1350°C
Teomp (K) 13.03 14.42 17.36 17.79
Tinax (K) 66.94 68.96 70.95 72.99
Mnax (emu/g) 0.4728 0.5934 0.6286 0.6635
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Table 3. The fitting results of the M(T) curves under field-cooling
= 3. YbCrO; M R T AR S B RS K

750°C 950°C 1150°C 1350°C
M, (emu/mol) 245.10 313.37 360.53 390.25
H; (O¢) —4862.2 ~5548.0 ~6235.5 ~6572.6
0 (K) ~26.599 ~25.78932 ~25.91039 ~26.504
¢ 1.9437 22237 2.5043 2.6419
25
! —4=750°C
20} —*—950°C
i —e—1150°C
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Figure 5. Magnetic hysteresis loops of YbCrO; at 5 K; The in-
sets are the enlarged scale at low field

& 5. T =5 K B} YbCrO, By E 2% ; 3 E A RIAHX SR AR

Nk SRR TR SRR SRR R IRETE S Cr-O-Cr BA MK R, WE TSN S K PSR
16 M-H ik, 258415 from. ] DUWLSE 35 il 22 55— S0 H 3 H IR ) 2 i B A0 A, R BH LR o
HYb YD A EAE AR Cr' =07 -Cr U SRR F I 4% 32 S A o (R IR U R R A 5 5 i e 4 TR
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BRI E () FTR), R TH ARSI o YO M A K, IR Yb BT REE  5 S
AM%iE S, RS B K. 36 (@) NS FETE 50 K ARG 128380 UK B, aKRy R K AR A I
GREIR, (RE SR R RE RS B P A A FIVR FE AR A0, T RE b I — s FE B Cr™ 1 55 4 A8 e
VEFFE BB /i Co/YD Z A AR A, X LR i 35 i ik b A5 AT A S8 Ak A5 S A7 HOURRE , FLBE
R LT =K. BIMAE 750°C . 950°C a2 BARE il [F I IR A7 28 il B AN,  H. 750°C K4
FRRE S BT SO IR o T 1150°C I 1350°C 45 FARE S H B0 A58 4 B 50

4. BL
TATFI AL — BEIEAEAFIR T R A5 & 1 YbCrOs PUKBy AR FE i, FEFFE LS50 2 - XRD

Hudle S LRSI 45 RAR W] SR AR BE S P 45 T R kD, Cr-O SR EEA AL, 1T Cr-O-Cr 247
BN . SEM EG BO AR RS GE Tt 4 R WP AR R B B4 55 (K T i i K. B R R
FGTHIMEK,  Cr-O-Cr A1 HIN, T Cr-O-Cr S KN 5HEE D-M AR B A AR, 30 750 gk
b, BEMTHEE T OO X YOI ER A H RN, AR, A SRR BRI E T FMERE Toon, t1FE
BWFEAR. X — m A M-T #ZA5 2II0AIE . ARIR(S KO PR ol Sl B B, A i 20 2R B0 I 17 52 45 i
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