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Abstract

Hydrotalcites based upon gallium as a replacement for aluminium in hydrotalcite over a
Mg/Al ratio of 2:1 to 4:1 were synthesised. The d(003) spacing varied from 7.83 A for the 2:1
hydrotalcite to 8.15 A for the 3:1 gallium containing hydrotalcite. A comparison is made with
the Mg/Al hydrotalcite in which the d(003) spacing for the Mg/Al hydrotalcite varied from
7.62 A for the 2:1 Mg hydrotalcite to 7.98 A for the 4:1 hydrotalcite. The thermal stability of
the gallium containing hydrotalcite was determined using thermogravimetric analysis.
Four mass loss steps at 77, 263-280, 485 and 828 °C with mass losses of 10.23, 21.55,
5.20 and 7.58% are attributed to dehydration, dehydroxylation and decarbonation. The
thermal stability of the gallium containing hydrotalcite is slightly less than the aluminium
hydrotalcite.
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Abstruct  Hydrosaleives based apon gallium as a rephce-
meznt for alusminium in hydroabei: over a Ma'Al nie of 200
1o &1 were symhesised. The dIO05) spucing varisd from
787 A for the 201 hodroralcite 10315 A for the 3:1 gallm
cantaining Fvdmtalvite, A comparison is made with the
Ma'Al hydroialorie inowhich ihe &) spacing for ke MgfAl
Ipdratalene vaned from 762 A farihe 21 Mg hydrocabeire= 1o
788 A for the 411 hydonaline, The thermal stabitig of the
gallimm containamg byvdmtalcite was delermined msing ther-
IcErayimed alysis Four imass loss seps al 77, 263=280,
495 med B35 U winh pass |osses of 1023, 2155
T58% are amnibeted o debydinon, dehvdroaylanos and
decarbamaizan. The thermal stability of the gallium containing
hydroialesie is slighaly less than ihe alumissam hydroialone.
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Tmirudustiom

Hydrotaleites {HTsbhave been knawn for zn extended period
of ume [ 1-3]. Hydroaleies o layered dosble Bydrocides
(LOH e fumbamniadly Erawn g anionic clays [4].
Hydrotuleites comsist of sacked Tavers of metal catioss (M=
and WE*T) similar to boucite (Mg ). The simciere of
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hydrmalcite can be derived from a brucite  stnschare
MOk in which, e.g. A1 or Fe™ ipyroaurite-siogre

niee} subhsimutes for M [2, 5-T]. This sahsimutsm eresnes a
posative layer charpe on the hydoaade lavers, whach is
compensated by interlayer mmions or anionic complexes. In
genezal. any divabens caison could subsiivaie for magnesiem
It brocpie-Tike lever. Exqually s well, any tnivalent cagon
ey sabliogne o algminegm in the brgcis laver, In
hydrstalcites a broad range of compositions are posable of
e fype [MG M2 COH, |, 480, where MET and MY
are the di- and mmivalem canans in the cctahedral posisons
within the hydeogide layers with 5 normally beracen 0,17
and 023 A" s an exchangeable inlerlayer anson [§]. The
pesatively charged hydroxyl layers are neutralised chrough
the intercalanon and adsormion of snionle species, therefone
slabalisang e slrodfure. S il ane infeccalatol Bedwwon
e brydronyl Layers meed to mieet cortain ormiena, including
having a high charge density and small andonic radius.

Few sudizs of hydrmaleiess with the replicemant of the
aluteaniven by gallinm have besm esparmed. Yot soch mware-
rials are of importance to mdusiry. There is some evidence
that in bauxive, gallium is found as o wanor imganity as gal
lram oxyhydrosice [3-11], The reaction af red med and
segater pesulis in the formmastion aof hydealeies based mo
only upen abamizaum bt al=o gallvam. Thas stody focusses
upom ibe synibesas and charactenisation of hydrotalcries with
gallim sehsiioming for alwminsm in the hrocae layer.

Experinsental

Synihesia of hydearaleine cam

Hydrolalcites can be synthesised in the laboratory using
analyiicol grade chemicals. The reason for using syndheiic
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