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Abstract

In this paper, Al-doped Zn,Sb; compounds (Zn;_Al,)4Sb; (x=0,0.0025,0.005) were prepared by using the method
consisting of high-temperature melting, rapid cooling and hot-pressing(300°C) under a high pressure. (Zn;_Al,);Sbs
has been investigated by low-temperature internal friction (IF) measurements and DSC respectively, the IF
measurements show that there is internal friction-peak between 258K and 263K. The peak intensities become lower
for higher frequencies but the peak positions are fixed with increasing frequency. It have the typical IF features of
phase transition. DSC measurements show that the phase transition is reversible. With the increase of Al doping the
phase transition enthalpy increased, the apparent activation energies increased from about 214KJ/mol to 238KJ/mol,
prompted Al doping could partially inhibit the phase transition. In addition, high-temperature thermoelectric
properties of (Zn;_Al,)4Sb; were investigated. The results indicated that resistively and thermo power of the doped
compound (Zn;,Al,)4Sb; (x£0) increased remarkably as compared to that of Zn,Sbs, the power factor of (Zn;.
xAly)4Sb; increased between room temperature and 420K, but decreased in the hot parts.
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FEH AR, THEEN R3C. GJ. Synder 25 N FRLGFRST X HEATHPI TR, 7 B- Zn,Sbs
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M1 ATRAE . RFT(Zn)4Al)sSby(x=0, 0.0025, 0.005), FTA HIATH LA A1 (hkl) 1 5p-
Zn,Sby ArHER T (89-1969) TFE 3 REF, BA MBI L EMIIFFTE. XRFFRE S R PR 5E
A, BEKGIRER O BAHB-Zn,Sbyo 1 FIHA T FRATTFH T S R Ay 0 2 110 BT A 6 o 5 S L AF
R, NRAF, FTLUEH, BATHTH& RSB R E, SN2 R TR EE (1
WH RN 6.36g/cm’) [ 98.4%%] 99.2%.

1. FESh(Zn) <Al )sSbs SZI6 PR % B FIAF X 26 1

Tablel. The empirical density and relative density of (Zn;.xAly)sSb

SLEMEE (gem®) MXEE (g/em®)

X=0 6.309 99.2%
X=0.0025 6.265 98.5%
X=0.005 6.259 98.4%

p~Ln Al 15D,

im
3

w=0.0025

Intensity(arh. unit)

26 (degree)

1. (Zn;4Al,)4Sbs(x=0, 0.0025, 0.005) ) =I5 XRD &
Fig. 1. XRD patterns of (Zn;xAl)4Sbs(x=0, 0.0025, 0.005) at R.T
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Fig. 2. The temperature dependence of internal friction for (Zn;Aly)sSb3(x=0, 0.0025, 0.005)
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Fig. 3. DSC curves for (Zn;xAly)4Sb3(x=0, 0.0025, 0.005) at a heating rate of 20K/min
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4. (Zn xAl)sSby(x=0, 0.0025, 0.005)ZEA [ FHEE R (105 20+ 30 40, SO0K/min) | #h 25
Fig. 4. Endothermal curves of DSC for (Zn;,Al,)sSb3(x=0, 0.0025, 0.005) at five different heating rates (10,20,30,40 and 50K/min™")
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Fig. 5. Enthalpy change of B—a. phase transition for (Zn;<Al,)4Sbs(x=0, 0.0025, 0.005)
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F 2. FEH(Zn1,AL)aSbs(x=0, 0.0025, 0.005) 1l DSC £k _FAHARST R 304 . AR AEAH DL R AHAE R WG RS B

Table2. Average enthalpy changes and apparent activation energies of the endothermic processes corresponding to phase transition
in the DSC curves for (Zn;.xAly)sSb3(x=0, 0.0025, 0.005)

AH(J/mol) E(kJ/mol)
X=0 6953 2138
X=0.0025 8313 2135
X=0.005 854.7 2377
A1 Kissinger 7R/ Hr 7 %45 25 R0
IN{ BT e =In{RA/E}-E/RT ”

K HIBE DSC HIFHEIE R, T e BEUERIEEE, E 2RWHIEEE, A 2R RE, R 25
REH RIEAIR (1), XFSIRE s 2 M LA it T DA 25 BT B> ol AH A8 o FE FY 28 W0
E, @RMBIEMFHME RS TR 2 . WK 2 FrfllFEE, BROER Al (x=0.0025) #iE
e ARWE WL, WRELAHTREMRE; HBREHIMNI x=0.005 B, FIEFENLSB RN
213.8kJ/mol 3 NE 237.7 kJ/mol, X Ui Al AR EAAGEFNHI B> oIS, (HZZN3In T X4
AR R BEASEF -
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T IO R RN L i B R B T = T 3 i 3 BT % R (p=1/nep, A n R T
W, e TR, WEBRRTIBER) « HIMEEYR B2 S I & 03N i B .

6. Ffif(Zn <Al)4Sbs(x=0, 0.0025, 0.005) PR HHEB KX RE (a) . BB SREEEHLRE (b

Fig. 6. The temperature dependence of the electrical resistivity p (a). the Seebeck coefficients S (b) for (Zn;xAlx)sSbs(x=0, 0.0025,
0.005)
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(Zn; Al)4Sb3(x=0, 0.0025, 0.005) I #AHH HIEE B RZWE 6 (b) Fim. TERTIGR
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T AlLZ+3 M1 Zn fe+2 s, 80 Al BAC Zn A2 205 E 15 200 N 1 48 7GRk, R
I8 H FH 2 A Seebeck ZR 4o
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Fig. 7. The temperature dependence of power factor for (Zn;«Al)4Sbs(x=0, 0.0025, 0.005)
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B3| 237.7KI/mol, FH Al B2 RE3E kI AHAS
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