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Gye Ju Rhee (Graduate School, Seoul National University): A Study
on the Physical and Chemical Properties, of Hydrous Aluminum Oxide

Abstract—Physical and chemical properties on the aging
inhibition mechanism of hydrous aluminum oxide were studied
by means of dehydration velocity, activation energy, DT A, TGA,
IR spectra, X-ray diffraction and TMA. During aging, changes
may occur in the hydrous aluminum oxide structure which re-
sults in a loss of acid reactivity and in crystal formation to the
hydrated hyvdrous alumina. The results obtained from the X-ray
diffraction pattern and DTA, TGA thermogram studies showed
that the aging product stabilized with either sorbitol or mannitol
was hydrous aluminum oxide (Al,O; -+ xH,0) but the aging
product not stabilized was hydrated hydrous aluminum oxide
(ALO; - xH;0 - yH,0). The activation energy of dehydration
of the hydrous almina was about 17 Kcal. mol.7! deg.”! which
was observed a little less than that of 22 Kcal. mol.”! deg.”! of
the hydrated hydrous alumina. By stabilizing with either sorbitol
or mannitol, the inhibition mechanism in the aging process from
the hydrous aluminum oxide to hydrated hydrous aluminum
oxide is assumed to prevent the formation of the hydrated
hydrous aluminum oxide and the aging process is thought of as
analogous to the polymorphic transformations which occur as a
system converts to its most stable state.
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Fig. 1—Dehydration velocities and relation- Fig. 2—Dehydration velocities and relation-
ships between the dehydration time and (l—a)"r ships between the dehydration time and(l—a)*
of stabilized hydrous aluminum oxide with sor- of hydrous aluminum oxide.
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Fig. 5—Effect of the several additive materials on the infrared spectra of hydrous aluminum oxide
aged at 80°. G; glycerine, L; lactose, M; mannitol, S; sorbitol, N; hydrous aluminum oxide itself.
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Fig. 6—Infrared spectra of the aging product of the hydrous aluminum oxide
S; addition of sorbitol after aging.
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Fig. 7—Typical X-ray diffraction patterns of hydrous aluminum oxide
sorbitol - g¢fiishe] JLEMEst 2= = akp Fig 63k At rt]-a}/li Fig. 50l 4 Yelbis 29 &
Who] eE bR LERY MR Re] ERQ S HAEY 5 ok
Xﬁ@?ﬁﬁ%—%’tﬂ"” Rl ok el XREdrE-S Fig. 7°ﬂ/"1 2o, E e AR
Mo dmEel v MignorEel AR HALIREEM] glycerine o] WhIEL BURHE FHihEL bohmltt
4= bayerite “%? °] = DTA % TMA 4#3 HEc@e) ¢Fehvbkfifpel WMmRKE#E B
off o} WiFsHLe] ol b4l Kol H& & & sl

BET HE 2 [

SSWA ST — AR o REE Wk

a-r'

ngskel el RS W ERel HILshel



October, 1975 # B & g 225

Wegshe SEeA Ael sk & LA 7 A Brel AEEIRERSY chEch ol ik
fLiree] WE% 59 THEHS %&Wf’a H‘-{éfl rfﬁ%oﬂ REJAISIO 5] 3 g) om) [Tl ST
o] yEwtseel A s AL el Bl AER(TG) Ml Ax 84 9t I@sibs i
{k*&}v&; e RGP A Wl F2 peak bbb RKE B3 peak o} MudrEhe]

fﬂrﬂ-*—i .3& qu A5 HErelvh. o]z UEMHTIS WKLl = TMA 7 b2 Ai%hel T
Bow ymiEl F7b b olel arRnl v kfipe] TMA 3-8 Fig. 8 3 Fig. 901]11 LS
800° umj?f}ﬂ kel fkal dihiio] olol vk BRAKIO) L 800° LA kol A MRS RY
olch. B 800~900° K33k 1150~1200° Bf5Tel A Wi&7F Rl @EoF Qeyhd W 5 9l
ch, ebub geE ek v vk o] HafhRRE 39% 24 HipHeE vl RS 259l Ay =
Anb, GEfb e VRIS KIRAr Bkl fREl MieHiiARe] #heha, RalA o Mg —
Fefiell A 15,19, TPbiel 4 0.83% 34 2.34%9] *‘&M‘ﬁﬂi viebd vl HEte], Blffiokin)
VKA - BeRol A 4979 TRl A 2.592% A MUCHEES 7.57% L il Juste]
31%4] kel vhelvkan 3l

wF'M L b g VKR S] RRIRREZS > BERTSH e VR el [eke] aAImk wFEElG e
Lovhebuk s RO HiET el okl el sebin Jifie] igaRslcl.

° L\
I "\
oot ctook
y
\
[ 2on L |
y Ve \ Contraction
k- L . ; . L
¥ 200 : : ) 200 \\
2 : v
e ! &l‘) \
= (=
: AN
2 300 . ¢ .300} 8
£ ‘ B \\BIE‘
E N f: 3 Dehycraticn range \ Transition range -
N ¢ ,
£
400} N O 400t ~\\ :
. . 850" H
L 165 . o iEg i
Dot et or core \“ Tears Cor cange . . \\\\ .
. 1255
REC .. 150 -~
506 5 -500 |
ROt T
o] 200 400 600 EBOD 1C00 200 1400 [6} 200 400 52:)()A 800 AIOOOAIZ’.C’CJ |40C;
Ten G Temp '
Fig. 8—Thermomechanical analysis curve of Fig. 9—Thermomechanical analysis curve of
stabilized hydrous aluminum oxide with sorbitol. hydrous aluminum oxide.
Sample length 2. 65 mm, heating rate 10°/min, Sample length, 1. 85 mm, heating rate 10°/min.,
load 0. 007 kg/cm?. load 0. 007 kg/cm?.
B
% Er ]

1o IR bR MSESS o F el bl B A (AlOs- xHO0) 3 7 "OO°0iV| NSFI

Tk *é{tft“ﬁiff@—@’ R0 ) AR (ALO, xHAO yHIO) A 49 160°9) 425°
HHE A R A T Tl ARSI A ALOL HiO2] & fifilel HE I ,sr.rae\e.

b sl



226 # AR KR Vol. 19, No. 4

2. Z5EM| sorbitol Bl mannitol & EALPFILEH S #%EH hydrous alumina 7} LEH hy-

drated hydrous alumina &8} £HEBEE HES= fEHC] o}

3. EEhdFu ke FEifbeld xe] —fle # 17 Kcal/mol.deg. 4] Biffis+-Fr} K

2] # 22 Keal/moldeg. 1ok T & MHFICl= o] ¥l bkidpel Mol #a ik
Sz RIS 2w

& WoeE thigihigeled A B Jormsde od s RERE, NG mad BWse Sok4l B
BBIEATS] dUARES, BERRPRIFS TikAE St Al Bk wheldh

=

™~

© o N e

X L

WAREE, AL, TSRS 67, 788 (1964).

W.B. Weiser, Inorganic Colloid Chemistry, Vol. 1, 1935, p-90.

e, ARk 6, 1 (1962)

R, ibid., 8, 37 (1964).

S.M. Beeckman, Presented to the Scientific Section, Am. Pharm. Assoc., Chicago Illinois Meet-
ing, April (1961).

H. Thibon and E. Calvet, Compte Rend., 239, 1133 (1954).

FAREFAEN, HAREE, HHRLE, 28, 308 (1942).

L. H. Stanley, et al, J. Pharm. Sci., 59, 317 (1970).

W.E. Garner, Chemistry of the Solid State, Butterworths Sci. Publications, London, 1955,
p-201.

(EHRSEE, RBMOE, bk, BALEE 80, 209 (1959).

. EEEREL BRI, S PRI, EokR: BEEEE, 81, 819 (1961D.

HeTElis, (BH 3L, (EEEEHL RmEMIE, ZEERPIgE, 29, 994 (19570.

. D, flNs, ARk 18, 20 (1974).
. REEAEE, (BB o fEIK, 25, 647 (1971).
. LHGEY, WWHEER, SP 8 23, 1073 (1974).

HIEE S, BUATIE, WY, BER, 29, 163 (1972



