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Abstract

Three hydrated aluminas, gibbsite («-ALO; - 3H,0), bayerite (8-AlLO; - 3H,0) and
boehmite (a-Al,O; - H,0), were changed to an amorphous phase after 4 or 8hr grinding in
a planetary ball mill,

From the appearance of Al(4) spectra in 2?Al MASNMR and the shift of binding energy
of Ols, Al2s and Al2p in XPS spectra of the amorphous phase, it was found that a part of
the amorphous phase underwent mechanochemical dehydration to form amorphous alumina,
although most parts consisted of amorphous hydrated alumina with the same stoichiometric
component as the separate starting hydrated alumina,

On the other hand, diaspore (8-AlO; - H,O) was not entirely in an amorphous phase
even after 24hr grinding, and it was difficult to determine whether mechanochemical
dehydration underwent or not,
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gibbsite (a-AlO,+3H,0) i3, BABRERE (k) 8 BHP39 SHEKELT L3 =7 4 (L2547
11z AI(OH); 99.949%, Na,0 0.05%) % %o F B\ 72, bayerite(8-ALO;-3H,0) 3, Al
(NO,); & NH,OH ?ibEtc L DFRE LY, & 5iz, 2N #£310C, 90kg/cm? A THEH
JKEMLE | C boehmite (@-Al,0:-H,0) #7872, diaspore(8-AlLO;-H,0) (3, gibbsitel 15 &
LA B EBE S dasporei A # Mz, 1IN NaOH KA 107mlH, 390°C, 1000kg,cm? T2
BRI E RS B, 5610, ZNPROAREBOBELE L THEVLI LT, L1k
Zediaspore® gHELL 729, -, 6-ALO, i, boehmite #700C, & U1000C TEN L4 3hr,
7, 6-ALO;IE, bayerite #700°C, 900°C TZFILZFIL 3hr, -, x-AlLOsixgibbsite #7007, 900C
TENFN3hr (Z DEAE DA, 10C,/min TIrEEE $ T L 72), a-AlLOsidbayerite#1300°C
T3hries L CHBL 72, |

INLDT IV FAHIERE % R R R —)L 3 L (Fritsch#t ) (7L 3 S8R 12cm?, T
I FER—VERL2mm X 4E, Hf2gTE) T 0~u4EE B L, £RHHXRD, TG
-DTA, ??Al MASNMR, XPSHIZEL & 217~ 72,

Ao XgEIrid, Curdfei, Niv 4 vy —, 25KV, 10mAD & T EHGeigerflex2141
e HW T 72,

YAl MASNMR 227 } vz, Bruker MSL-4005 0 #FENMR AR 7 + 0 2 —F — %\,
TEEBEEEE9. 4T, IR IH104. 262MHz, AEE4KHz TR L 72, {b&s 7 Mg, AI(H,0).Cl,
BEE Y RS 12,

XPS 227 iz ESCA LAB MKII ( VG SCIENCE LTD ) X#BXETFINHEELH
WTHIEL 72, BB 2 A v a FlcZ2 302l ~1077 PaT—AREZHA L 77, XEET
MgKafZ Bz, £EAR7 P AOFEEZANX— (Eb) 13, EHEE Cls HOED=285.0 eV
ZHEWTHIEL 72,
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Fig. licgibbsite, bayerite, boehmited & trdiasporeD i & 2 X#EH R HE{L % R
T M RREE OB & & I BT O EE LA L 7w — FIZ % b, gibbsite & bayerite T3 485
B#T, boehmiteld IR TRACEEIL L 72, — 7, diasporeld 24BEfRRr T4 SBLIC 4
TBIAGL Zedr o 72, 215 TV 3 FARRMORIIC L 2 EBERLEFOMEIR, 26 k&S

(BB ERFEEZ /D) TKETBY,
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Fig.1 Variation of X-ray diffraction patterns of (a) gibbsite, (b) bayerite, (c)
boehmite and (d) diaspore with grinding time,
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B T2 MR TIIT & A PE(L R SN v aY, SERRTRIC L - TREREEIbT 5 &
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FETHEATL 72 352 L5, RGFAMYIT BT % & gibbsite— x —x—a, bayerite—z— 6—
a, boehmite—y—=8—0—>aDESRFIIEZRTDIIHL, T NTCHEEERE CIT, EBEET LS
FKF—EERT V2 Ty aDFE—DER RG22 R L2, EEHET VI 755 9-ALOA~D
FEREB L Uy aEmBODTARIC— 732 L 21800°C B L 1000 CHHElcBiLeY, it - ¢,
BRI L > TERLEBERT VI FIE, 7-ALOD 7 v H—H—+ L TolE 2L eSS
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Fig. 2 Variation of Al MASNMR spectra of (a) gibbsite, (b) bayerite, {(c) boehmite and
(d) diaspore with grinding time,
The asterisks () signify first spinning sidebands.



Z7A1 MASNMR B L0 XPS 0k 273 KM 2 7 /7 3 B WRETRALBUG O e 5

Nd, El, BERT NI FAAD /4 3 HNVEHRGIEL 72 347200, MBFEOBERRHALRIZ/NE
(B EFEZLNDY, ERICIR, T FHAKOBREKEBIOCEWEREROPEEI N, &
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AETITATHELD > ke L TERLIOEVWERRSPBRESNZLNEEbNS,

—7%, diasporeE#tn?”Al MASNMR 227 } LTk (Fig, 2(d)), ®&B# 88 L U241
BTHIZEAFBLIZROLNT, Al(6) DAND AT F IVEk iR L 72, diasporeld it § 3 & $9500°C
THEBEa-ALOANBIKRSIES 5 7%, MBI N HETCIR L 2BEET & £ D6EALD 2B Alh oA
THEW) ELbOTHEUL BEZFEOOTNMRAR? P BT R NG WY, F72, HiF
g Ddiasporeld IEE TR ATE 4D CEITEBENRS PR LNDL L 0D, ELZ
EWALET, a-ALO,DERLBEI N r -7, 2 5i2, BRABNOTGIC L 2EERIED
diasporeNEIEKBICIZTITIED » 21202, BRI L > TT NI FARAMOZ L TEE 5 D5,
HBENERKL Ta-ALO:# KL T dobld, HET LI LIZTELD 72,

Fig. 3~5ic 3R s L a0 01s, Al2s, Al2p A7 F VERT, DD a-ALO,
DA FLIRL Tz, gibbsite? SRR R % B < B0 AN BRI D R Vv 227 F v
#RL T3, Fig 6l%, A7 b ot — 7HME» 53KD72HME 101s /T Al2s BLU 1
Ols,/” 1 Al2p #FHBO N ZHEKO,  AlENIZH L T7 oy P L2L0TH S, 1TITHELEEIE
2ERVEGERZRIE LN, ZTOXPSARY P AOBERIERBOFREMERERKBRL2LNTH
B, F OWHREO OV 7RI E L CERBIRERT L5 ki, B S N RS
WM EIZIT—ET DI ER2RT, 2720, BETNA I FOEED a-ALO; [CHTHETFF
HEROEEZRL TWEY, THIEHIO/AI=L 52 L FRENLHNDLE D KEHROISZY }
NI L 20T, BET ML F i lbFsE Li:OHDEE - %2 b bY, £%E, XPSHEE
DRFLE P CHIE CUBMBELRIER L 2a-ALO; (HHhQO) (2T, 5000C TIoMFHEZEHER L
THELNa-ALOD A (HHh@) WEFICHDZZ LI THINSG, BB TAL IS LICHFET
b2 DOHE— MIZB L CizKnozinger & D3 ¢ I HFZEYDH 5,

Table 1iZ, Fig.3~50& b — 75 5540 - #4220 X— (Eb) & il (FWHM) O fE
ERLIZLDTH B, Fig. 3~5& Table 12 5, $#d 2 L 2RMilE 3T (0, 03~0, 34eV) 5<%
LEmMH»RONSG, £T, OlsOEbfE % HE: L T4 3 &, boehmite & diaspore?— K13 554
I2 & - TEbES0. 4~0. 5e VESI L, bayerite & gibbsite = ki3 35120, 2e Vi L T 5, &
BOZNE CTORRICL 2 &9, T3 FKAMWE LT FD01s 227 b LOEENFFIZ
ROWBY TH b,

a-Al,O; < diaspore, boehmite, ##E T/ I+ < bayerite, gibbsite

(531.1eV) (531.4) (531.5) (531.3~531.7) (532.0) (532.3)
ZOFZ R OOH/ALNKICHRIT 52 Z &5, OH A A > FOEBENMEETF»7 2 | > 5]
EMTENEZ EIE» T, AHMDISEFLBREDETHLOBEI AN DR LD &
E 2 LT, BRC & o T—KFMOEMEA B L, =K 7 i L7z ol B & -
TREFREO—FIC, BET NI (5-ALO:) D7V h—4—r L TEBERTAIFHAD /47
IANER LIz EEZ B L, Fig 2lcir L7z Al MASNMR DS & FEL v,
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Fig. 6 Relationship between (a) I01s/IAl2s or (b) I01s/IAl2p and the composition ratio
O/Al for different samples,
G: gibbsite, By: bayerite, Bo: boehmite, D: diaspore
Greek letters signify transition aluminas,

—7, Al2s, Al2pA~7 } WOEbEZ RTA % &, id D, ¥Rz X - Thoehmite, diaspore
D—KFIE0. 1~0. 3eV B L, bayerite, gibbsite? ZKF W20~ 0. 4eV A L T 5, [EkE
IZINETORIICZL B &, FBBOT LI FAFWE L U7 FRENDALLs, Al2pa~7 |
NOEMEDFINIERDBY TH 59,

boehmite, diaspore = a-AlLQO,; = bayerite, gibbsite £ KT/ 3 )
ZOFFNIOIs AR P ADaic Rz k) wOH /AL E dRHCAEBRIZ 2 <, e L AAPA
A DB ABTA AV ICEALL TWwB0 4 4> EOH 4 A r nElgSlB ol RbEC
& ZHENEAL L THN, MR8 2R 20 EE2 Lidz, OlsA~7 F Logé& & Rk
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Table 1. Binding energy (Eb) and full widths at half-maximum (FWHM) of AlZs,
Al12p and Ols spectra for unground and ground hydrated aluminas.

Al2p AlZs Ols

Eb FWHM Eb FWHM Eb FWHM

boehmite e unground 74.0 1.63 119.0 2.23 531.5 2.77
- ground for 8h  74.2 1.89 119.1 2.40 532.0 3.00

diaspore - unground 74.0 1.89 118.9 2.32 531.4 3.26
- ground for 24dh  74.2 2.14 119.2 2.57 531.8 3.34

bayerite - unground 74.3 1.80 118.9 2.40 532.0 2.49
i ground for 8h 73.9 2.06 118.9 2.74 531.8 2.74

gibbsite - unground 74.5 1.85 119.4 2.37 532.3 2.41
- ground for 8h  74.2 1.89 119.3 2.40 532.1 2.74

(Unit is eV)

12, BRUC L - THRIFEBICEER TV TUERT 2 &, —KNWOEMENMIZEHETE 5
A5, ZARFMOEMED RS (& iz, ARplc2WwT) 1E, BENEZ A FLHHETEL W, &
Bz & - T, RFEEIAE(LLEbEDEA L2 eF2zoNbdh b Lk, &5icTable 14
D, BRUc & - TOls, Al2s, ARPpTRTD A7 F ILDAAE (FWHM) 258 AkT 2 Z L hhd
5, 2L, AP A F > OB (ABAL & 6B~ DDAT) Edr, O A+ EOH 4 4> D&k
BLUOH A 4> DEERERDEML Sl -0, BEZANX—ICOHIELDEFEL
LB,

LEDRERLY, BBED Ay /7 3 A NVABIC L - TAERL - XBicEBER TV FR
FHZ BT L T, 27Al MASNMR XPSA27 P VIZ L B EEWKEBMTH D Z L b o272, 3
512, 7-ALO;D 7V A —H—& L THEERT IV I F DR ST IC 13, EXAFSEIER &
PUHBETHLD , E72, BRI L > CTERTIBER TN I T &AL /7 2 VMBIC & - TER
L2 T IV 3 T OfEAER 2t E ORI UCHED BUTEBR D 5 T — < Th 5,

4. 1 B

gibbsite, bayerite, boehmite?® 7t I FKFIM % 4 F 72 (3 8RF R R — L 3 WIHHET 5 &, Ll
ERAMICELL 72, ZOEBEBHEOKREIFIZHIEWE L H L EREREEFEERT L K
FIHTdH 555, Al MASNMRZ 7 + )z BT 4B DAl B L UXPSIZ BT 501s,
Al2s, Al2p A7 P INDFEATANX —DEALEE) % Lo b, EERT IV I F RN T T
D—EHE LICEERT IV F~AH 7 I ANEKL 722 &b - 7z, —T, diaspore D4
24 T L SEE L EEMIT KT T, 72, YAl MASNMRRXPS X7 F )L ¥ illE
Bhbh, AU/ IANPKDOFEZOWTHET S 3RETH - 72,

5. & 53
AT HFERHEE T SERERICE, XPSHEE L URMT, T/, KERILBEEN

ZREDIHEIETXICE YAl MASNMREIGES L ORI TAEBERFIC LAY 2 L, B#nEL
zLET,
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