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Abstract We have successfully prepared bulk and porous perovskite-type manganese thermochromic
materials by using solid-state reaction method and colloidal crystal template method, respectively.
The effects of preparation methods on Curie temperature, and doping ratio, surface roughness and
surface microstructure on radiative properties of the materials are discussed. The results suggest
that, the Curie temperatures of the materials with different structures are obviously different from
each other, but the emissivity both increases with the increase of temperature. And above room

temperature, the emissivity of porous materials is remarkably higher than the bulk ones. Meanwhile,

the surface roughness has a great impact on radiative properties of the materials.
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materials (a) bulk; (b) porous
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Fig. 2 XRD patterns of the perovskite-type manganese

oxides (a) bulk; (b) porous
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Fig. 3 AFM image of the porous perovskite-type

manganese material
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Fig. 4 Temperature dependence of emittance for the

perovskite-type manganese materials
(a) bulk; (b), (c) porous



Administrator
新建图章


1386 T B % 9 # ¥ #

33 &

MEEEAER B, 24 Sr ¥REESH 0.1 F1 0.15 B, #F
BRI AR B B2, Y Sr Wk EEHE nE
0.25 B}, REHBAFREAGIEE, Xt T8,
WEE &Jm Sr WRE K, MBS R WL EAR
i B, SXAR W] R H T AR 3R ERLRS B AN ] i
BT . R RE S TGS SR 2 FL A SR04
Lag.7Cag.25r0.1 MnOs 18} 8 LR B4 51k 308 K
332 K, BT LEMBREREARR, 2.4
MR G i g IR B A i . LM e A S
BEARAREGW, HREERELWOCLAIE, B,
Z AL BHE ] 88 3 72 7 A2 R A 20 HR S & 7
AR, XHE 4(b) FME 4(c), F—FHs
e, B TARAR, HAMSBREAMEA, X
HIFLRR R /N AT A B & S Rt s 72 AR RE . i far 958
il Z2 LA R} i) SR TR RE B, 80/ 3 T LR BE X £
FLAL I} 2R TH 4 SRR i s e 2 B BT IEFE TR R
TAE.

3 4 ®

23 41 A SR R AE SR VR ARG A R AR U
M A&HTHRRMZABWELKT EEALD
Lag7Cag.3_,Sr,MnO3(x =0.1, 0.15, 0.2, 0.25) #
R EAIRE, AR5 FI S A R A 5 I e A5
T MRE— e R E N SR, SRR,
ZA M BLRTH BA N 2L %50, (HHEREHE
REEBR. HTHSLZEAR, PIFAFE S8k
T AL AR IR AR, BFORE %
MG ERT G A St AR YR B T = T A O T
WU L, ZFERRH & 5T 3B IR 254
PORM R ST HRER, [RIBT, 3R MRS BT b R R T
AT K., XFE —FA SR, LR
B, HAGRMAFR . XEULH, 8 SR
TRENA R RE RS, RRE TR
HBL R T RS R A O, 0 SR R TR R
ALY R o Ho ), B R S R AR AR IR
FEVL BEFE—20 100, 36 TR AR 8 Th RE AL R}

y

R TR RERERIS A A E BN E X,
2 X XM

[1] Shimakawa Y, Yoshitake T, Kubo Y. A Variable-
Emittance Radiator Based on a Metal-Insulator Transi-
tion of (La, Sr)MnOs Thin Films [J]. Applied Physics
Letters, 2002, 80(25): 4864-4866

[2] Tachikawa S, Ohnishi A. Development of a Variable Emit-

tance Radiator Based on a Perovskite Manganese Oxide

[J]. Journal of Thermophysics and Heat Transfer, 2003,

17(2): 264-268

R, R ARSI ARG RS TR R

[J]. B2 5K, 2005, 11(4): 194-196

WU Chunhua, QIU Jiawen. The Development of the

Doped LaMnO3 Variable Emittance Thermal Control De-

vice [J]. Vacuum & Cryogenics, 2005, 11(4): 194-196

[4] Shimazaki K, Ohnishi A, Nagasaka Y. Development of
Spectral Selective Multilayer Film for a Variable Emit-

3

tance Device and its Radiation [J]. International Journal
of Thermophysics, 2003, 24(3): 757-769

[5] TANG Genchu, YU Yun, CAO Yunzhen, et al. The Ther-
mochromic Properties of Laj —,Sr, MnO3z Compounds [J].
Solar Energy Materials & Solar Cells, 2008, 92: 1298-1301

(6] Z=ik, EM), HaR. REULE AR RS R &5
BT [J]. TREAW P, 2009, 30(6): 1005-1008
LI Qiang, KUANG Liu, XUAN Yimin. Prepared Method
and Radiative Properties of a Thermochromic Variable
Emittance Material [J]. Journal of Engineering Thermo-
physics, 2009, 30(6): 1005-1008

(7] RERE, BrH, WM, & BRENRETR % 3DOM &R
A8 LiMna Oq RFEAL [J]. RS2, 2007, 28(2):
204-207
SONG Chunxia, YANG Lixin, CHEN Xiaoming, et al.
Preparation of Three-Dimensionally Ordered Macrop-
orous Spinel LiMn2O4 by Colloidal Crystal Template and
its Characterization [J]. Chemical Journal of Chinese Uni-
versities, 2007, 28(2): 204-207

[8] Sadakane M, Asanuma T, Kubo J, et al. Facile Proce-
dure to Prepare Three-Dimensionally Ordered Macrop-
orous (3DOM) Perovskite-Type Mixed Metal Oxides by
Colloidal Crystal Templating Method [J]. Chem. Mater,
2005, 17(13): 3546-3551

[9] LI Shi, ZHENG Jingtang, ZHAO Yucui, et al. Prepara-
tion of a Three-Dimensional Ordered Macroporous Tita-
nium Dioxide Material With Polystyrene Colloid Crystal
as a Template [J]. Journal of Applied Polymer Science,
2008, 107: 3903—-3908

ttp://jetp.iet.cn


Administrator
新建图章




