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WRTUNBEENBREEVEREABREEN T Z&T EXRFGTEREA, 4
HMEEBERUET 1200 WEENABBRBRAEEE R, §oABRREE; BT BE
#MET, HBH™PH v-AIOOH. v-AIOOH FH I B DMy HEAKRF R . ~-AIOOH- v-
Alz03 — 6-Al,O3 — 6 -A1:C3 — a-ALOs; TIBRMBEWEEIR TR : BREE - TER
Al 03 = 8-Al O3 = o -ALO:. IRBRIGHEEAR K §-A1,03 f1 a-AlLOs IR E X H v-AIOOH 1K
£4109°C. v-AlOOH 7 1200°C 3§52 1h H A T2 FEE R a-AlOz, KK R4 150nm, HE L
1450°C , 2h B4 % B 84.46%; MIBRBRES X 7E 1100°C & 4E 1h AT T 25 H o-ALOs,
HBOR R F 2% T0nm, 44 76 AH 8] Y B 45 2k 14 T HE XE 8 BE Tk 97.80%.
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BB AN BR A o-ALOs MAE R T % U KRR R Z AR R B p =k
KE SO, AESE, ERERAE MHRRBENANEZENERRAIASR SEWHK
BYTERE RN A RO A A BB 4E % (NH4AIO(OH)HCOs) 453 1 & a-Al,Os A] LA 5 b3k
B, RAMMEE N FEGEERBREE ETUELTZSHNET, EHRREEN
I, R R ES A, FRBE o-ALO; Y RA BRI I REES 15K

AL EREEN SR MRAABRFHWHEL, UERKBREERIBRBEH «ALO;
W R REEHAT TR

2 ZBFE

$ 43 17 41 #9 NHyAL(SO4)2-24H0 1 NH{HCO; 73 7l £ B TKBLAUE W, Fados, Hik
B4 51 0.2mol- L~ Al 2.0mol- L%, pH HA 514 4.0 F1 11. RATHMARMEE KX —
MEEBREEEEHARUR N RBEBERB T Or 1); 5 — R4 5 5B 8w Wi
ABZBHYBRBREERERT O D). BERNEZRH#T, RH DZ-1 BB 4E
IR R AR Z B (PEG200, PEG1540, PEG10000 % B AL A) 4 4+ #5121, B 1k R 1
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HEXBRAMEEE (59502007) IERXBENFFERBITES KA TH
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ERMERENMEHE. BETHE, RN SE, FHEZETKANILKZBERAENK
%, BEJSZEREAE J 110°C RIEE T F 48

KRB BRBREEHRZERNERE THS 1h. XA D/MAX-RB & X St 4444
AR KA EM-420 BE ST F B (TEM) WA 8 K8 B R~ KA.

BEFBH a-Al, O3 # KN L 200MPa # [E A e EA SRR, B HEBHR 10,
JERE R 2mm ) B R AR REER P bi#EeT, FHRE B 300°C/h, R E] N 2h. R
B Archemides [EIE I EHE S0 FHE.

3 XRERSWRR

3.1 HESERIEK

WEFAX Y =HEEBRELE. MREARAFAXT, Tl BAHREEE, FE>
Y13k v-AlIOOH(Z) 1 £, Boehmite) B (H 1). RN R -

3NH,HCO3+NH4AI(SO;)5-74H; 0==y-AI0OH4-3CO, +-2(NH,)2504+25H,0 (1)

MERBEEFAD RN FYERCHEBS UL HERERFERTHETF 1.2L-h!
Bt, =5k ~-AlIOOH; i & HE <1.20-h~" B, KN =# XN NH,AIO(OH)HCO; (B ER &S &) (A
2), th#E R R #L

4NH,HCO3+NH4Al(SOy4);-24H,0=NH4AIO(OH)HCO3+3C0, +2(NH,),S04+25H,0 (2)

BT, 75 2RI B X BRBR 4R B & LR 3E R G . NH,AL(SOy)2-24H,0 HA B
KEBPARREFE, REBEHEY pH HIBHKBERFAHIT M NHiA(SO4),2-24H,0
KB % NHyHCOs, ¥ pH EXZBH 4, X4 pH X8 —E2F (pH~6) 5,
NH4A1(SO4)2-24H20 KR 4K BT A 1 v-AIOOH B, [ Z, # NH4AI(SO4)2-24H.0 ¥5 WK 4
A NH4HCO3 WS, APt HEM pH HINS25, EMA &4 KEER v-AIOOH BB
g, ERAEMAEERE, APT HEFESHFEEKRERYN NHHCO;, Wi ARt HES
NH,HCO; 1E A £ i NH4AIO(OH)HCO3, T ARk f# 4 A v-AIOOH. iR NH,A1(SO4),-24H, 0
VBRI GE BRI, MM TR T ALY AUVREE, TR T NH,HCO; U MREE 5 24 7% I B
K3 —ERE, AP HEM NHHCO; IRESKFRE—ERE, et 4L v-AIOOH, i
R4 A i, NH,AIO(OH)HCOs.
3.2 REFHN#ATIEFMIBELRERINE

HE 1fH, +-AlOOH ABRIBIHMAHEMKFNR: ~vAIOOH— v -ALO3 — §-
Al,03 — 6-Al03 — a-ALO3. H i 4-ALOs; BT AL BE K 500°C, 6-Al,05 H Fl oy 1B N
800°C, 6-Al, 03 H I {E FF 2 900°C, a-Al,03 FF 146 AL BYIE BE R 1150°C. £ 1200°C, 1h &
$eJ5 v-AlOOH FE & HAFE K o-ALOs, X 5XIiREH —3 BY. mBREEFARIB T
FIRN: MEREB% - LER ALO; — 6 -Al,05 — OZ-A1203([§I 2); 5 ~-Al0O0OH K [H #Y &
a-Al,O3 WM KR LT v- & 6-Al,05. 6-Al O3 B9 TE BUIR B 4 800°C, a-AlLO; FF I M40 IR
BEH 1050°C, % 1100°C, 1h 58, BREREE T ZEL2HEI N a-ALOs. AT, BMBEEHET N
6-Al, 05 F1 a-Al, O3 18 B ¥ 1 v-AlOOH 1§45 100°C.

Kl 3 MIEFE 1-AIOOH FIBRER4E 4/ TEM B, W - HMBR R~ <5nm. B
4(a) 1 1(b) 45K ~v-AI00H £ 1200°C IB KB A a-AL O3 ¥ K (P1) FIBEEL 48 4 2 1100°C
BEREY a-AlLOs 3K (P1) B TEM BB E. P2¥FXERESE, —RERGTHRERY



805

6 1 FHREY . REEERIIHN & o-ALO, BAH

¥ TOnm; M P1 ¥R BB fb] { B8/ ®, FERFL4 % 150nm.
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Fig. 1 XRD patterns of 4-AlIOOH and its

products of calcination at different tempera-

tures for 1h
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Fig. 2 XRD patterns of NHsAIO(OH)HCO;

and its products of calcination at different

temperatures for 1h
O: AACH, O: o-Al2O;, @ 8-Al20;

M 3 -AlOOH(a) FI AR5 &% (b) M9 RN LR L
Fig. 3 TEM morpholaogies of v-AIOOH (a) and NH;AIO(OH)HCO;(b)
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3.3 a-ALO; BEMAL
B5APLE KM P2RMANMEERERE TR 2h ERENEERMBEEBRENT

e, REEMAFMG T ARMA, P2WRKHELREE (46.2%) BT P1 B K (56.1%),
B4 1450°C 42 & 2h f5, P2 #y ey 48 21 o B n]2K B 97.80%, m P1 ¥y &Y 48 Xf 8% B (X %y 84.46%.
R ARG EN LHEREHANEESHNFEREN, SPLRML, BNE/, HEX
BEKER P2 MK AARFEREREN LERE 1. '

B 4 BEFEBE a-ALO: BN LHER A
Fig. 4 TEM morphalogies of a-Al; Oz powders abtained from (a) calcining of ¥v-AIOOH at 1200°C;
(b) calcining of NH4AIO{OH)HCO; at 1100°C

4 it

r Lo SRR PR T, T R L
20 <1.2L-h~! f S BE A B R MWW, T 3%
" BB, 75 E &4 T 1-AIOOH.
2 BRIBFTRREEOHERF
iy KRB - T2 ALO; — 0-A1,05 -
a-AlOy; T v-AIOOH M) HBKFER : -
" . . AlIOOH— 7 -Al,03 = 6-A1303 = 8-Al, 03 =
1000 200 1400 a-Al;Os.
T/rC 3. v-AlOOH 7 1200°C 18 4% 1th F 5%
LRE N a-Al O3, WK R~ % 150nm; i
M 5 P1. P2AFBMEMETREEES R WA BT 1100°C B4 1h RAI ELFHRE
HREMHRER A a-Al Oz, KBUE R 1% 70nm.
Fig. 5 Relationship between relative sintered 4 BHMEBRBBEEBMN a-ALO, B
riensity and sintering temperature for powder 1450°C . 2h 4845, X8 F h 97.80%, Wi
vhema e 7-AIOOH B4 M #) o-Al,O3 ZEAEF 244
R T AE R & BEAL K 84.46%.
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Synthesis of Ultrafine a-Alumina Powder by Pyrolysis of Ammonium

Aluminium Carbonate Hydroxide

LI Ji-Guang SUN Xu-Dong ZHANG Min LI Xiac-Dong RU Hong-Qiang
(School of Materials Science and Metallurgy, Northeastern University  Shenyung 110006 China)

Abstract

By using amumoniura aluminium sulfate and ammonium hydro-carbonate as the starting ma-
terials, the synthesis of ammonium aluminium carbonate hydroxide (NH4AIO(OH)HCOj3) was
studied. It was found that NH4AIO(OH)HCOj3 can be synthesized by adding ammonium alu-
minium sulfate solution to ammonium hydro-carbonate solution with a adding rate less than
1.2L-h~!. Under other conditions the precipitate was v-AlOOH in the experimental range. The
sequence of phase transformation of v-AIOOH during heating was found to be y-AIOOH — ~-
Al O3 = 6 -AlL,O3 = 6-Al,03 — a-Al,03; while that of NH4AIO(OH)HCO; was found to be
NH,AIO(OH)HCO3; —amorhous Al,O3 — 6 -Al,O3 — @-Al,03. The transformation tempera-
tures of NH4;AIO(OH)HCO3; to 8-Al,O3 and a-Al;O3 were both about 100°C lower than those
of v-A100H. v-Al0OH can transform to a-Al;O3 completely by calcining at 1200°C for 1h, and
the obtained powder, with a particle size of 150nm, can be sintered to 84.46% relative density at
1450°C for 2h. NH4;AIO(OH)HCOj; can transform to a-Al;O3 completely by calcining at 1100°C
for 1h, and the obtained powder, with a particle size of 70nm, can be sintered to 97.80% relative

density under the same sintering condition.
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