2% H3H X W oH % # Vol. 20, No. 3
2(?05 £ 5 H Journal of Inorganic Materials May., 2005

YHIRS: 1000-324X(2005)03-0755-04 _
AR % S B AV K o-ALL O, ;amzkmﬁ,%wﬁ%
f RV BEHEHLH 52 BF62 bar e

(1. LT Aok FHMAEAE PO, 0 100, 2 FEHREE4%
ML, oA 110004; 3. + B 43 b B 45 A7 e 4 8] BT 5~ 4- 2], %8 M 450041)

W B RAITREMNME XHMMTHER, SHREESRAIK a-ALO; NERE 1100°C
ZHEAEEAHRRYCETTRE. ZFRERERNA: EHXBEEEN, 41K o-ALO: &K
BHEERE IR R. RERTBMAK o-ALO; MRBRSHAHREMH AT XEA:
Aa/(agAT)=7.27x10"%/°C , Ac/(coAT)=7.50x10"%/°C 1 AV/(VoAT)=21.92x10"°/°C.
X @ 8 o-ALOs; KW, BEAR, AHEBREERE SHEREBKRE X HRMTH
PESHES. TQ174,072 XRIFRHE: A
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KR o-AlLOs REEMHHBE. DM EM AW RSN %, NAKE". A

BT, BEHK o-ALOs BT EMRE, ERFVREE, BFREME FK - BRENHEY
¥ BFRBHSYEETEEERAK a-ALO;, B &HREKR, FWERME, ERBE
H. MARESEERBLIBA—ITHABNBR, MLHE KSR A(OH)s, B 1250°C &
HERH &R -ALO;. HANBHEERNERELENL, EEHAKREERAMKE. &
ERMHREY, RASAWMREESREGINE—ERFTREAEER Y (BHRRES
R), EAMEAEE THEAREREY LS. RBEERTLME, Wik ZXRAXHT
B ET A% a-AlOs k. XRD S REBER o-ALOs 48, TEM 5347 ik B B4k B
%y 60~80nm, R AMARE 4. ENHBEERZ O REEKREHOTRAKRLMRE,
T B B3 A AT BB R R A O S IR 0k (O, o R 0 B AR B, TG
EXTB BRI R, MAXRABSHE X HRNRTHER, BEXKRBHE
X8, 3t R P v A AT 4K o-AL O3 Bk N E R E 1100°C Z [|]3#47 T XRD 44, 54
FRET o-ALOs #GM RS, EHERM EBIT o $if0 c B\ L8R EREK R
R EEREKRE
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2.1 XRIFX XL
LK. AI(NO;)3-9H,0 . CO(NH,), ¥4 #rék.
LWAYEE: D/max-RB B X FAMNHN (A AREERYAH), SIS BMTHMH
(Z 1/ ~1500°C).
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ERTHMREMREER a-ALO; WLERN T EXN
2A1(NO3)3'9H20+5CO(NH2)2 — a-Al03+28H,01+8N, T+5CO2 T
LM RBARPEE BB EHK o-ALO; AEM K BRI : n(Al(NO3)3-9H;0):n(CO
(NH2);)=1:2.5, B W& pH {0 3.5, R B R KBER 750°C if, T HRIFEREETE
B4k a-AlOs ¥4k. 3 XRDEERA 1, i 5 JCPDS (¢ 10-173 RS —-B. ATR
43 ke GE WL AR 1Y 3% S L8 b Phlips Em400T, Bi3#E B K24 200kV, B 2 K 4% a-Al,0; HYE S

HEER T, BLBEDY 60~80nm, LR N R
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Fig. 2 TEM micrographs of a-Al;O3 nanoparti-
cles synthesized by combustion methods

Fig. 1 X-ray diffraction patterns of a-Al;03
nanoparticles synthesized by combustion methods

2.3 REABKRENHAE
2.3.1 MEHkH
A HZA®E% D/max-RB Bl 12kW ## X S MR EMH I, CuKa HE, NLE

B 1 BATHE dH (nm) BB T HE
Table 1 Experimental results of d values of part diffraction peaks at different temperatures
d/nm
15°C 100°C 300°C 500°C 700°C 900°C 1100°C
012 0.34813 0.34838 0.34862 0.34946 0.34968 0.35095 0.35163
104 0.25501 0.25509 0.25537 0.25544 0.25616 0.25646 0.25708
110 0.23779 0.23810 0.23822 0.23858 0.23873 0.23983 0.24001
113 0.20845 0.20860 0.20905 0.20908 0.20951 0.20981 0.21034
116 0.16015 0.16023 0.16047 0.16066 0.16101 0.16123 0.16153
214 0.14050 0.14051 0.14072 0.14086 0.14112 0.14143 0.14165
300 0.13742 0.13743 0.13776 0.13781 0.13798 0.13836 0.13852

hkl

HHBHWMEBETREES, BE: 40kV, B : 100mA, il A3 =185mm, Yt Wl R4
A DS=88=1°, RS=0.15mm. S # RBPANFBP EXERY, FOAXRO FREMEE.
KA 6-20 BHEFWMHG N, £ 0.01°, THEHE A 1°(26)/min, X T BB AWRMY dH, &
BF 7B ATFER W R & IR 20% 9 SioB M ARAHEAT XRD WUE, BB XHAE A Y i 4
REMBEME. AHFNAENENHFEEEN 2°C/min, PEHMZEZE, 100, 300, 500 .
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Fig. 3 Relating curve of lattice parameter with Fig. 4 Relating curve of lattice volume with tem-
temperature perature
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MBI X HEAMHERTULRA: HEREMN LA, SUHESAE (20) ZH# EE
ArEBS, FELERLE TETHESERARABRETHRBEEE AHHAZERTULE,
MEREN LT, RESPEZRLHEM, R, cURV EBE (T ZHNERABY
LXK, mMEA3, 4

RELEZEESEEZHAXENR (2) . 3) M1 (4), 2H&Z#E, TUBE o-AlLO;
MR RE: Ad/(aAT)=727x10"¢/°C , Ac/(coAT)=T7.50x107%/°C i AV/(VLAT)
=21.92x107%/°C. B FAKR a-ALO; REEMAHWME ., M W AW RFN, M
WERERASHINE SRR ERS LR, A& HLRS E T8 2 0E
ERERTSTHEHE, EmBG0EE ARNEERTLCEL, ZWREDNER
BB EW, o-AlLbOs B a F1 c $J7 0 21 G0 B R B, U8 B 3 TG B 1 14 B Bk -
o-ALOs B ERa, - UKRERERYV ERGEZHBEBHEEXE, TLHANE LR
RBBEXEHERREEHENMBLEHHEE.

4w

ERRBEEEN, o-ALO; MRBRBSPMELESRERLEXR. EEEE 1100°C
BEHAREAERAHBEMATHENHT. BBN o-ALO; MERBMERRE A A
Aa/(agAT) =7.27x107%/°C . Ac/(coAT)=7.50x10"¢/ °C I AV/(VoAT)=21.92x10-5/°C.
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Lattice Thermal Expansion Coefficients of Combustion Synthesized
a-Al,O; Nanoparticles

CHU Gang!2, ZHAI Xiu-Jing?, FU Yan?, LU Zi-Jian?3, BI Shi-Wen?

(1. Research Centre of Analysis and Test, Liaoning University of Petroleum & Chemical Technology,
Fushun 113001, China; 2. School of Materials & Metallurgy, Northeastern University, Shenyang 110004,
China; 3. Henan Branch China Aluminium, Zhengzhou 450041, China) '

Abstract: The a-Al,O3 nanoparticles were prepared by the combustion synthesis method, The
lattice parameters of a-Al,O3 were determined by XRD at temperatures ranging from room-
temperature to 1100°C, the thermal expansion coefficients of Aa/ag; Ac/co and AV/V, per °C of
a-Al, O3 lattice were 7.27x1075/°C, 7.50x10~¢/°C and 21.92x10~¢/°C respectively.

Key words a-Al;Oj3; nanoparticles; combustion synthesis; lattice thermal expansion coefficients;
dynamic high temperature powder XRD



