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Abstract

This thesis is to produce thermoelectric material powders Ca3«xC0xC0409.:5 (x = 0, 0.05, 0.10, 0.15)
in application of sol-gel method. It also studies Ce doping’s effects on powder microstructure. XRD
results show that as the Ce doping content increases diffraction peak shifts to a large angle, which
indicates Ce element is doped into the Ca3zC0409.5 lattice. Through SEM scanning, we can find that
the grains of the material are layer-structured and in a uniform size. Through the analysis for
sample magnetism by VSM vibration, we can find that Ce doping has an effect on sample magnetism.

Keywords

Ca3C0409.5, Ce-Doped, Microstructure, Magnetic Curve

e H CasCo,Ou. s M R HIZ SR 5=

ERAY, AR, wER

R RIS, BUREE R S, BRI MR IR
2L LT R R, SROBIL M RVE

Email: '1064398506@qq.com, 515992554@qq.com

Weks HiH: 20174F4H6H; S HEM: 20174F4H18H; KA HM: 20174F4H24H

HE

A ST P Y B - R v 1) 4% P B A Rk Ca3.xCexC040045 (x = 0, 0.05, 0.10, 0.15)8 & .. B 5t CeB 2 XMk fik
MM I . XRDERRY, HECeBRESENMN, fTH&mKARRE, W T CenRBTB KT

CERAER .

EF|H: WWREF, IR, MR GiiB At CagCoOg.s MR & SHATEDT 7). RFY)EE, 2017, 7(4): 92-96.
https://doi.org/10.12677/app.2017.74013



http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2017.74013
https://doi.org/10.12677/app.2017.74013
http://www.hanspub.org

TRE 5%

Ca3C0409.5/ A% H o EILSEMIAH R, MRS E RN BRSNS . BRI R
TH(VSM)XTFE B REEFEAT 204, R ILCeTL R MBI AR dh A AT BRI O R i

X
Ca3C0400.5, CeBZ4, WML, BitkmhLR

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

FRHLPRLR — PR DURF ]k AR I8 80, R vRR S oy FRLRE IR ) o T A LM R T DA B A
B 15 L RE TG R I M o FA AL A A e P B B AR B (ZT) SRR AT, JhE XN ZT = S°T/(px),
Hoh s RN KA, T RAHENE, p /& P, o 2 T3 T B AR SR i R JR2336 2 0 R 26 14 : %1 Seebeck
REL mHESE, KATE, BREE. SRR EM BB EME, BAEEREGK. LA
fag TEEEE SR AL, 19 BRI FO IR TR 22 (1) 5V [1] [2] [3] [4] [5]. Bk, CagCos0v.5
MEHESIRIE L N A G i, A vEifese, EREMETh B G2 8],

PHMEL CagCo400.5 BANILELZIREM, & T RN R HE M2 H CdI2 B CoO, JZ ML s #h
1 Ca,Co0; 2T ¢ B B HE B IM AL« IR T i85 = Z 1 CoO, Ek 4%, 1M Cap,Co0s /2 £ )y Co0, |2
RO, AR AR PSRRI S 2R [6]. B4, IEAPRHO AT AL TR, A
TIREMERIRAETERE, — AR Ca B A& ILRIIE Co MMt itR, B4,
Ca3C040y.5 MBI HL SR =, MSERES A TS . REMARY Co fifl Ca fiBionsk, &M
Ca3C0400. 5 VM REARA 2 T Kz —[7] [8] HRHE Butt ZE[O]HF 78 AT A1, CazCo400:s MK} IR AFAEH Sl
KRR, SESE AR, R Z MR Ce JRT, T HAKRNZIRTE, EEE
A EHEGRERT, HHARGHH, KB Ce Ja, f CasCoyO.s MEF I H & A MR . A%
Ce Fk¥ 4 Cafir, FFwt HpEMESEAT IR 7047 o

2. KW

FEARSCISE AR, R IR BRI K] £ CagCexC04xOos (x = 0, 0.05, 0.10, 0.15) ki & Jfii&
H ) Co(NOs),-6H,0 Ca(NOs),-4H,0 Fl— & & ] Ce(NO3)s-9H,0 ¥, 43 ¥ i i inia T 80 ml f 2
KA, RN RE T PR A . TEIRTRIEFE IR E) 80°CHY, FRARTEAN 1 mol/L AFERRVAW, 4
pH v 2 IHE N, 4kEEBi P2 IR ST E 2L OB WA . K TR E IR BN 473 K HLAS T
12 h, RETER; 2GR E SR 7%, KRR IR 2 AN/NSE,  BRsgtie s A oL,
SRAFHTEEAS Kb BT RAAHEAT B, 22 1073 K AKLEE 6 h J53K753 CagyCeyC04x0o5 (x = 0, 0.05, 0.10, 0.15)
FI A . K 3RIFH CagyCerC04y0oss (X = 0, 0.05, 0.10, 0.15) M 1A 2> i 44y CC. CCCO05. CCCO10-.
CCCO015.

FIFH H A 2 B D/max - 1B B! X S ZRATSH (Cu—Kay, A = 1.5406 A)KP A BEAT AR 1T . 985 Ke
FEMi4, £ Hitachi S4800 A4 Mo 1 A~ , WA Rk R R 3R . 5 J5 A Lakeshore7410

RAPRENFE AhomMi Tt U BURE SR



http://creativecommons.org/licenses/by/4.0/

TRE 5%

3. BRE5VE

FIFH H A #8272 B L D/max - rB L X SR ATHMX (Cu-Koy, A = 1.5406 A)XHBMABEAT MM 3. &1 2
Ca3C0400.5 1574 Ce Ji ] XRD I3 . v LWL EE H , BT BT 1% 5 CagCo40,.5 #H 1] JCPDS - /1 (PDF21-0139)
U, WA HIARIE, R E RAEAR CagCoyOg.s FF i o

K] 2 & Caz,CexC04,00:5 (X = 0, 0.05, 0.10) 1) 5% =1 16 (004) K3, M FFLEE ] %1, Ce $524% CazC0400.5
MEMORTI R KRB Ce BT 4 CayCo0;3 /2111 Ca fr[10]. Ce™ s 12115 4(0.87 A),
ifi Ca®* (B T2 (1 A). HETRARAR: 2dsin = A, d b, BK AR, W08k, R &
AT R K A BE R A B . AT LATBE Ce* B 24 B 4 vh, MBI T Ak SNk,

FERE BT, RS 7E Hitachi-S4800 Y414 Hi 1~ e N LEERE M M ROUL 254« ] 3 52 Ce BARJE 1,
Ca xCexC04x00s5 (X = 0, 0.05, 0.15) A1) SEM 5. M 3(@) M n] LAE H, #1]4%[) Cas,CeC04xOo1s (X
= 0) b S IR EE M, HLAR RN AT, P 3(b) AL 3(c) 43 572 CagxCeyC04xOois (X = 0.05, 0.15)FF i 131
HilE, B4 Ce iR fa, v LA B HMER AR b I SRR ST RE SR/, 2 T Ca B 7R (L AYKR T
Ce M3 T242(0.87 A), {HXEAARISL IR K . dickhi R sH K /N5 15 3(a)Hr 4l CagCoy0os FEAK A, £
A 1~2 um,

P 4 A =I5 P AR Cag,CeC04yOois (X = 0, 0.05, 0.15)7F Lakeshore7410 AUHREFE i s -0 R 1)
WEPEMA M 2. IO EE R A, BT ih& el )5, F H 5 5MEARUELE, CagxCeyC04yOo.5 (X = 0.05)
FE I REVE SR B Ce S S IIBIINMIRE N, SR1M 445 2 & Ak 2 N CagxCexCo4xOg4s (X = 0.15)HF, T
PLHRJE AR, AT RE A 2RI B . E B JC R 15 Z0 FE S RGP A R
4. &g

RICHEFL T Ce 545t AR RO PEREDE 9L . Bl Ce B2+ & & INIG N, XRD K i & A7t
WA 1l ) K AR P RS, VBH Ce TGE VAN CagCo,Og.s KA, IF HLEIRS T i S 751, SEM &
(R Sl SRR IREE R, A Ai¥5), R B MUEEHES, SR/ 1~2 um. @I X Ce #5204 ki
PERE IR0 A DL A 7 4 H P i 5 R RE 1) 5% R B Bk Atk

-CagCOIZOZE
. g
L S . u
= g L 8 ¥ easas 28 @
- | =2 ; ] =R 8 Q 8/8 (=]
S § WaEWN Esw  CCCOl0
2
& CCCo05
cL
. cc
i ‘ | JCPDS # 21-0139
-I |I . . I II| .I'I|'||II|| |I.I| H |II| 1
10 20 30 40 50 60 70
20( deg.)

Figure 1. XRD patterns of Ca;.4CeyC0440q.5 (x = 0, 0.05, 0.10)
& 1. Ca;.,CexC04.,00:5 (x = 0, 0.05, 0.10)A9 XRD £T5EL
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Figure 2. Mangnified(004)peaks of Caz,Ce,C0,4,09.5 (X =0, 0.10)
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Figure 3. SEM images of Ca;.,Ce,C04.,0q:5 (X = 0, 0.05, 0.15): (a) SEM images of CazC0,0,.;5; (b) SEM images of
Ce005 doped with Ca3C0,40,.5; (¢) SEM images of Ce015 doped with CazC0,04.5
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Figure 4. VSM images of Ca;.4CeyC04Oq.5 (x = 0, 0.05, 0.15)
@ 4, Cag_xceXC04_XOg+5 (X =0, 0.05, OlS)H"] VSM 1%
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