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Abstract—Cross-linking of Li-montmorillonite by hydroxy-aluminum oligomers was performed in a specially constructed
mixing apparatus. Observations on flocculation and solution composition were carried out during and after the cross-
linking reaction; the dry product was studied by scanning electron microscopy.

Flocculation was most pronounced at Al/montmorillonite ratios between 0.98 and 2.45 mM/g; below and above this
range, flocculation was much less intensive. These observations can be explained by heterocoagulation and protecting
colloid action. A complete neutralization of the montmorillonite charge was estimated at 1.9 mM adsorbed Al per g clay,
and in order to account for the electrical charge of the hydroxy-Al, polymers with an average charge of 0.5 per Al atom
must be assumed on the montmorillonite surface. Assuming that the hydroxy-aluminum form in the unreacted solution
is Alg(OH)**,,, the adsorbed polymer will be Al ;,,(OH)'2*¢,. Alternatively, assuming Alg(OH)?**,; in the unreacted solution,
this form will remain unchanged upon adsorption onto the montmorilionite surface.

Differences in the microfabric of dry Al-CLM as a function of Al/montmorillonite ratio can be explained along the

lines of the interpretation of the flocculation studies.
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INTRODUCTION

In the first part of the present series, the basic
requirements for the synthesis of a new type of a cross-
linked smectite were described and the general prop-
erties of hydroxy-Al cross-linked montmorillonite (Al-
CLM) were determined (Lahav et al., 1977). The first
stage of the synthesis i.e., the interaction between the
relatively large clay unit layers with the very small hy-
droxy-Al oligomeric species, all of them dispersed in
an electrolyte solution, s a special case of heterocoag-
ulation. Heterocoagulation in mixed colloidal systems
of two inorganic oxides was recently described (Wiese
and Healy, 1975 a,b,c), where the coagulation behavior
of several colloids was examined in terms of the elec-
trokinetic potential. It was found that the heterocoag-
ulation depended markedly on the conditions of mixing
and equilibration of the reactants, and that the rate of
dissolution of Al,O; exerted a profound affect on the
isoelectric point of TiO, and on its coagulation.

The present system seems to be even more involved
than the AlLO;-TiO, system studied by Wiese and
Healy (1975 a,b,c) because of the heterogeneity of the
surface of the clay unit layers, i.e., planar faces vs.
edges, and the presence of very small hydroxy-Al oligo-
meric species which are presumably less stable and
more labile than the aluminosilicate particles. There-
fore, a quantitative treatment for this system cannot be
given at present; however, observations on the floc-
culation might be helpful in constructing a general pic-
ture of the reaction under study.

In the present work we report on the cross-linking
process of AI-CLM, and characterize the microfabric
of the product in the dry state by scanning electron
microscopy.

EXPERIMENTAL
Montmorillonite

Li-bentonite with particle size <2 um was prepared
by washing Fisher bentonite B-235 S times with 1 N
LiCl solution, followed by dialysis to remove excess
chlorides, and freeze-drying. Stock suspensions were
prepared by suspending the dry Li-bentonite in de-
ionized water. The pH of this suspension was 6.4.

Cross-linking agent

Hydroxy-Al solution with OH/Al molar ratio of 1.85
was prepared as described earlier (Lahav et al., 1977),
and stored for at least 5 days before use, at 25°C. Most
of the experiments were carried out with 20-day-old and
18-month-old solutions having pH of 3.93 and 3.91, re-
spectively.

Al-CLM synthesis

The cross-linking process was carried out in a spe-
cially constructed mixing apparatus* described sche-
matically in Figure 1. The apparatus is operated by air
pressure generated in a compressor which causes au-
tomatic back and forth movement of the piston in cyl-
inder A. The movement direction of this piston is gov-
erned by a valve system V, which changes the direction
of air flow every time that the piston passes a prede-
termined point on its way from one side to the other
side of the cylinder. The piston of cylinder A is con-
nected to three additional pistons, B,, B,, and C, and
thus the four pistons move simultaneously and auto-

* This apparatus was planned and constructed by U. Shani and J.
Shani.
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matically back and forth. The velocity of this move-
ment is regulated by another cylinder (not shown in
Figure 1) in which oil is forced by the piston through an
adjustable aperture from one end to the other end of the
cylinder. Cylinders B, and B, are connected to the clay
suspension reservoir D, and cylinder C is connected to
the hydroxy-Al reservoir, E, the concentration of
which was adjusted to the desired level by diluting the
stock solution. By means of valves V, and Vj; the cyl-
inders are filled by their respective reservoirs every
time that the pistons move to the left side, and are emp-
tied from their liquid every time that the pistons move
to the right side. The two aqueous suspensions enter
the mixing chamber, G, where the cross-linking reac-
tion takes place, and the combined liquid, including the
Al-CLM, is collected in H. The Al-CLM thus synthe-
sized was centrifuged and freeze-dried. All reactions
were carried out at 25°C.

Scanning electron microscopy

Scanning electron micrographs were carried out on
freeze-dried AI-CLLM samples using a Cambridge S-180
instrument.

Chemical analyses

pH was determined in solution a short time after the
synthesis of the cross-linked montmorillonite by a com-
bined electrode using expanded scale. Differences be-
tween measurements before and after centrifugation
were negligible. Solution was separated from the Al-
CLM by centrifugation. Total aluminum in solution was
determined by a Perkin Elmer atomic absorption spec-
trophotometer model 370, using HGA flameless graph-
ite furnace model 2100. At least three determinations
were carried out on each solution.

RESULTS AND DISCUSSION

Samples of AI-CLM with a wide range of Al/mont-
morillonite ratiost were synthesized by varying the
concentration of Al-hydroxide solution while using the
same montmorillonite concentration of 102 mg/l. For
purposes of comparison, AICl; solution was also re-
acted with the Li-montmorillonite using the same re-
action conditions.

Flocculation

Observations on the flocculation characteristics of
the treated montmorillonite were made shortly after the
cross-linking reaction. Fast flocculation of the mont-
morillonite was observed in all samples treated with
AICl; solution; however, several flocculation modes
were observed upon reacting montmorillonite with Al-

1 (Total added Al)/(Total montmorillonite) in the reaction cell. The
final Al/montmorillonite ratio of the AI-CLLM was somewhat less than
this, since not all the added aluminum was attached to the clay. (See
below.)
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hydroxide solution (Table 1). At Al/montmorillonite
ratio of 0.49, 0.98, and 4.90 mM/g, an increased turbid-
ity was observed compared with pure montmorillonite
suspension but the suspension remained rather stable.
Considerable heterogeneity, i.e., tiny spots with some-
what higher turbidity, was observed at Al/montmo-
rillonite ratios of 2.45 and 2.94 mM/g, but strong floc-
culation and clear supernatant were observed at the
intermediate ratios of 1.47 and 1.96 mM/g (Table 1). No
differences could be detected between 20-day-old and
18-month-old solutions.

The results of the flocculation study can be explained
in the following general way (see also van Olphen,
1963): Positively charged hydroxy-Al oligomers are at-
tracted to negatively charged montmorillonite lamellae,
thus forming aggregates consisting of several clay unit
layers. When the concentration of hydroxy-Al oligo-
mers is very low compared with that of montmorillonite
unit layers, the cross-linking is effective for the for-
mation of small aggregates only. The turbidity of the
suspension increases but the tiny aggregates, which
consist of cross-linked unit layers and still possess an
effective electrical double layer with negative charge,
repel each other, do not associate to form bigger ag-
gregates, and settle slowly. When the hydroxy-Al con-

_centration is very high in comparison to that of mont-

morillonite, the clay unit layers are covered with many
oligomers to the extent that their net electrical charge
becomes slightly positive, and the tendency to form
aggregates is again small due to the electrical repulsion.
Such an excess adsorption of hydroxy-Al oligomers
may be the result of a low energy barrier (due to small
electrical repulsion and a high van der Waals interac-
tion), and fast chemical changes of the Al-hydroxide
oligomers, as explained below. The suspension is again
rather stable and this can be considered as a protective
colloid action. Suspension heterogeneity in the Al/
montmorillonite ratios of 2.45 and 2.94 mM/g may be
the result of heterogeneous distribution of the Al-hy-
droxide oligomers in the montmorillonite suspension.

In this general interpretation of the observations the
only parameters of the montmorillonite which have
been taken into account are the size and net negative
charge of the clay unit layers. Obviously the planar area
and the edges of each unit layer react differently with
hydroxy-Al oligomers, because these two sites have
different surface properties (van Olphen, 1963). How-
ever, until more information on the differentiation be-
tween these sites is available, the possible role of the
edges will be neglected.

It is noted that gelation may be considered as another
explanation for the stability of the clay suspensions at
the high hydroxy-Al concentrations. According to this
alternative explanation, the cross-linked montmoril-
lonite unit layers form a very delicate network while in
an energy minimum, resulting in a gel-like structure.
However, for a montmorillonite concentration of 100
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mg/l the average distance between the unit layers would
be >50,000 A (van Olphen, 1963), which is consider-
ably greater than the average unit layer size. Therefore,
in order to be formed, the structural framework must
either be based on second energy minima (M’Ewen and
Pratt, 1957) or occupy only part of the total liquid vol-
ume, leaving the other part free of montmorillonite par-

Table 1.
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ticles. No separation of a gel-like structure was ob-
served during the first stages of the reaction and it is
thus assumed that the stability of the montmorillonite
suspensions at the low and high hydroxy-Al concentra-
tion is mainly the result of electrical interaction of either
negatively charged or positively charged particles, as
explained above.

Observation on flocculation and turbidity of Al-CLLM and of aluminum treated montmorillonite. Four types of flocculation are differ-

entiated: (A) Very large floccules. Clear supernatant; (B) Medium size floccules. Clear supernatant; (C) No observed flocculation. Increased
turbidity; (D) Very small and rather stable floccules. The intensity of flocculation or turbidity is designated by +, ++, and +++.

Al/montmorillonite Flocculation

Intensity

type turbidity of

{mM/g) form flocculation nonflocculated suspension
0.49 Al-hydroxide c - +++
0.98 " A ++

c +
1.22 n A +++
1.47 " A +++
1.96 " A i+
2.45 " A ++

D ++
2.94 " A +

D +
4.90 L A +

D 44
0.49 AtCl3 B +++
h.9 " B +++
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Fig. 3. Part 1.

Fig. 3. Scanning electron micrographs of Al-treated montmorillonite at three magnifications (1, 2, and 3). Al/montmorillonite ratios (mM/g) are:
a = O(L,-Bentonite); b = 1.22; ¢ = 1.47: d = 1.96; e = 2.45. T = 4.90 (AICl;-treated bentonite).

Solution composition plicate Al determinations of individual solutions, and
Separation of solution from solid phase was difficult such samples were rejected. The pH, however, was not
when the suspension was stable (Table 1). An incom- significantly affected by the presence of small amounts

plete separation was noted by wide fluctuations in tri- of suspended particles. The data of pH and Al concen-
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Fig. 3. Part. 2.

tration are summarized in Table 2. It is noted that the
two cross-linking agents, i.e., the 20-day-old and the
18-month-old hydroxy-Al solutions, gave very similar
results.

Adsorbed Al was calculated by subtracting the final
concentration from the initial concentration. The re-
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sults are given in the form of an adsorption isotherm
(Figure 2). Lithium was determined in the filtrate of the
treatments possessing Al/montmorillonite ratio greater
than 0.49 mM/g and was found to have an average value
of 0.88 me per g montmorillonite. Assuming that all
this Li was in an exchangeable form before being re-
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Fig. 3. Part. 3.
placed by hydroxy-Al, this value should be compared The maximum amount of total Al adsorbed on the

to the cation exchange capacity of the montmorillonite montmorillonite surface is much greater than the CEC,
under study which is 0.9 me/g (Lahav, unpublished). if all the aluminum would be in the Al** form. In order
Thus it is seen that the great majority of the exchange- to explain the adsorption, various forms of hydroxy-Al,
able Li* was replaced by hydroxy-Alin all the Al/mont- including polymers, should be assumed, both in the
morillonite ratios above 0.49 mM/g. case of AlCl; solution and hydroxy-Al solution.
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Table 2. pH and total Al in solution before and after cross-linking reaction.
Totel AL Solution ph Total Al (/1)
montmori1lonite 20 day old solution j1 yr old solution}20 day old solutionjl yr. old solution
(mM/g) before after before after before after before after
reaction reaction |reaction reaction reaction reaction reaction reaction
hydroxy-Al D.F.
0.49 10.0 L 31 5.91 4. 4o 5.89 50 - 50 -
0.98 5.0 4,20 5.10 L.27 5.12 100 19 100 LN
1.22 4.0 k.19 4,90 L.25 k.95 125 12 125 0.74
1.47 3.5 4.10 4.88 4.18 4.89 150 16 150 18
1.96 2.5 4,08 L.77 .11 4,86 200 33 200 41
2.45 2,0 4.0b k.73 4,06 .81 250 57 250 -
2.94 1.7 4.01 4.73 4.02 4.79 300 - 300 -
4.30 1.0 3.93 4.66 3.9 L.72 500 270 500 260
AIC]3 AlC]E solution
0.49 10.0 3.79 4.86
L.9 1.0 3.10 4,52
- D.F, - Dilution Factor - Dilution of stock solution prior to cross-linking reaction.

The adsorption of Al added in the form of AlCl; was
much lower than that of Al added in the hydroxide form
(Figure 2). Obviously the positively charged hydroxy-
Al oligomers are adsorbed more strongly than the
monomers or low molecular weight species of the AlCl,
solution due to both magnitude of electrical charge and
van der Waals interactions. However, the dynamics of
the reaction under study complicates the interpretation
of the seemingly straight forward cross-linking process.
The interpretation must take into account both the size
and size distribution of the oligomeric species of Al-
hydroxide, as well as the kinetics of the oligomerization
and hydrolysis reactions.

The stock solution of hydroxy-Al used in the present
study (OH/Al = 1.85; see Experimental) was appar-
ently in a state of equilibrium. The dominant form of
hydroxy-Al in this solution is presumably the hexamer
Alg(OH)%*,, (Hsu and Bates, 1964; Stol et al., 1976), but
other forms may also be found. Except for the treat-
ment with the highest Al/montmorillonite ratio, this so-
lution was diluted before the cross-linking reaction,
which resulted also in a pH change (Table 2).

The presence of montmorillonite in the present sys-
tem calls for a great care in the interpretation of the
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experimental results. The relaxation studies of Stol et
al. (1976) cannot be used directly for the system under
study, not only because of simultaneous changes in Al
concentration and pH, but also because of the presence
of montmorillonite surface area; the adsorption char-
acteristics and buffering capacity of this surface area
greatly complicate the interpretation.

Diluting hydroxy-Al solution by mixing with dilute
solution of the same pH brings about the release of hy-
droxyl ions to the solution as well as the formation of
lower polymers from higher polymers (Stol et al., 1976).
In the present experimental system, hydroxy-Al solu-
tions with pHs between 3.9 and 4.3 were mixed with
much larger volumes of montmorillonite suspension in
which the concentration of soluble Al was practically
zero, and the pH was 6.4. Under these conditions not
only the release of hydroxyl ions and decomposition of
polymer would not take place, but condensation and
formation of higher polymers might be feasible. The
presence of montmorillonite might even enhance such
a process (Ragland and Coleman, 1960), and since the
polymerization reaction is relatively fast (Stol et al.,
1976) it may even take place during the cross-linking
reaction.
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Analysis of the adsorption isotherm (Figure 2) shows
that detectable concentrations of Al in the equilibrium
solution are obtained only after adsorption of approx-
imately 1 mM Al per g clay. Based on the observations
of flocculation, which indicate a protective colloid ac-
tion, it is estimated that a complete neutralization of the
CEC takes place between Al/montmorillonite ratios of
2.45 and 2.94 mM/g. Above this range there is an excess
adsorption of hydroxy-Al according to the protective
colloid assumption. Using the adsorption isotherm in
Figure 2, the adsorbed Al at this point is estimated as
1.9 mM/g and the charge per Al atom on the average
will be roughly 0.5. Using this estimate, assuming only
one oligomeric species, and following the structural
model suggested by Hsu and Bates (1964), it can be cal-
culated that the oligomeric form which neutralized the
negative charge of the montmorillonite surface is
Aly(OH)*#*¢,. Thus, if indeed the oligomeric species on
the montmorillonite surface is Al,,(OH)'2*4,, then it is
formed during the cross-linking process as a result of
the sudden increase in pH and, presumably, because
of additional and unknown effects of the clay surface
area. According to Brosset et al. (1954), the ringlike
complex Al(OH)**; is the most probable form of hy-
droxy-aluminum in the acid range. Adopting this model
implies that the pH jump associated with the cross-link-
ing reaction has no effect on the degree of polymeri-
zation of the adsorbed hydroxy-aluminum polymers. It
is possible that in the range of Al/montmorillonite ratios
employed in the present study, several oligomeric spe-
cies would be present on the montmorillonite surface
area. In the case of AICI; solution, the pH jump during
the mixing with clay suspension (Table 2) increases the
proportion of AIOH?" in the solution (See Hem and
Roberson, 1967) but this would not be enough to ex-
plain thé adsorption of aluminum in excess of CEC.
Presumably some oligomerization of Al under these
conditions might take place.

The exact distribution of the adsorbed hydroxy-Al
oligomers on the montmorillonite surface is of the
greatest importance because it determines both the dis-
tance between the clay unit layers and the pore size of
the molecular sieve thus formed. It is shown in Part 1
of the present series that two Al-hydroxide oligomers
can be stacked in a parallel position and thus form a
stable and porous structure. The detailed configuration
of these cross-linked montmorillonite systems will be
discussed in another part of the present series.

Scanning electron microscopy

This study was carried out on Li-montmorillonite,
Al-treated montmorillonite and four AI-CLMs of dif-
ferent Al/montmorillonite ratios. All these samples
were dehydrated by freeze-drying and therefore a com-
parative scanning electron microscopy study is possi-
ble. The resulting photomicrographs were assembled
in three separate sets, each consisting of the same group
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of the above mentioned six preparations, and having
the same magnification (Figure 3).

A careful examination of these photomicrographs
leads to the following conclusions: 1) The microfabric
of Li-montmorillonite is more compact than those of all
the other preparations even though the macrofabric ap-
pears as loosely wrapped leaves; 2) both the micro- and
macrofabric of Al-treated montmorillonite are more
loose and porous than those of all the other products.

In analyzing the observations on flocculation and
scanning electron microscopy, three morphological
levels can be differentiated i.e., floccules (suspension),
macrofabric (dry state) and microfabric (dry state). The
floccules, which are formed almost instantaneously,
have a fluffy and delicate structure and are easily de-
stroyed by stirring. They are made of many aggregates,
where the microfabric as well as orientation of unit lay-
ers are determined by the flocculating agent. In the ab-
sence of a flocculating agent, i.e., in Li-montmorillon-
ite, the unit layers are forced to associate in a close
contact only upon dehydration and then assume a par-
allel orientation. The resulting microstructure is dense
but because of contraction, packets of dense layers are
separated to form “‘leaves’’ (see Figure 3). On the other
hand, the presence of ionic aluminum (Al-treated mont-
morillonite) brings about strong flocculation where
edge-to-face is the predominant form of association of
unit layers (van Olphen, 1963). The resulting structure
is porous and fluffy both in suspension and after de-
hydration.

The fabric characteristics of AI-CL.M greatly depend
on the relative amounts of hydroxy-aluminum oligo-
mers and montmorillonite unit layers. When the rela-
tive amount of the oligomers is small compared with
that of montmorillonite, i.e., 0.49 mM/g, no appreciable
flocculation takes place and the montmorillonite unit
layers, with the adsorbed oligomers, are forced into a
close contact only after dehydration. Parallel (face-to-
face) orientation is probably the dominant mode of as-
sociation even though edge-to-face association exists
too. The resulting structure is more porous than Li-
montmorillonite. At intermediate Al/montmorillonite
ratios, i.e., 1.22 and 1.96 mM/g, there are enough cross-
linking units to bring about flocculation and to induce
a face-to-face association between montmorillonite
unit layers. The resulting aggregates are presumably
rather dense, but many such aggregates are associated
to form big and loose floccules. Upon dehydration, a
relatively compact structure is formed due to a large
proportion of parallel association between montmoril-
lonite unit layers. At high Al/montmorillonite ratio, i.e.,
2.54 mM/g, only partial flocculation takes place. Close
association between montmorillonite unit layers is in-
duced by dehydration and a relatively loose structure
is the result of increasing proportion of nonparallel
orientation.

In conclusion, the structural characteristics of Al-
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CLM in suspension can be explained by the chemistry
of hydroxy-Al complexes on the one hand and colloid
chemistry of interacting particles on the other hand,
and they are reflected in the microfabric of the dry Al-

CLM.
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MOHTMOPHIIJIOHUTA , conepxamero Li,c onu-

I"OMEPOM THAPOOKHCH aJIOMHHHA OBUVIO JNOCTUIHYTO C IIOMOLIBI CnelHalibHO CKOHCTRYyU-
POBaHHOI'O CMemHBawglero anmaparta.HabmooeHHe 3a GIOKKYIHPOBaHUEM H COCTaBOM

pacTBopa npOBOOWJIIOCE B TEeUeHHe M IIocJe

peakuyd Ofpas3’oOBaHHA TIONEPEYHHX CBA-

3eH,CyXOoil NPOLYKT OV H3YYEeH MO Pa3BePTHBAaIHM 3JIEKTPOHHHM MHKDPOCKOIIOM.
DJIOKKYJIMPOBaHHe 6HUIO HauboJjiee PEe3KO BHPaXeHO NPH OTHOmEeHHH Al/MOHTMOPHIIIO-

HUT B mpenenax 0,98 u 2,45 mMM/r.Huxe u
OHUIO 3HAQYUTEJIhHO MeHHe HHTEHCHBHHM.2TO

BhHIlEe 3TOTI'C OHana3loHa QJIOKKYIUpOBaHHe
HabnwneHue MoxeT 6HTL OOBACHEeHO Ie-

Tepokoaryndiuesl M 3amHTHEM OeNCTBHEeM koJUloHupa.llojfiHasa HeuTpanus3alua sapana
MOHTMOPHWJIJIOHHTA OhMa onperesieHa npu 1,9 MM agcopéupoBaHHOoro Al Ha 1 r© TJIMHH.
4YTO6H NOOCUUTATE 3JIeKTPHYECKHN 3apAl THOPOOKHUCH AJIOMHHUMA,CJIeAyeT NPHHATHL Ha
[MOBEPXHOCTH MOHTMOPHIUIOHHTA CPelHuH 3apsan B 0,5 Ha atrom Al.lpennonaras,dTo
THOPOOKUCH aJIOMHHHA B HEBCTYNHBHNIEM B peakiyn paCTBope HaxoouTtcs B dopme

Alg (OH) {2 ,@0COP6HPOBAHHERI moONMMEpP 6ymeT Al 2% (OH) ¢ 1

4YTO B pacCTBOpE IO PeaklHUM HaxoIouJyics Al

+,u,Ha060p0T , Ipennosarasn,

(OH) ,3Ta cbopma ocTaHeTcs fe3 HU3Me-—

HEeHHA IIPH aOCOoOPO6LMM Ha TNOBEPXHOCTH MOHTMOpPIJI OHUTA.
PasyiMuusa B MHKPOCTPYKType cyxoro Al-IICM,npencTaBijieHHHE B BHIAe OGOYHKIHHM OT-
HoweHHs Al/MOHTMOPWUIOHHT MOI'YT OHTH O6GbACHEHH NPH WHTEpPHpeTallld pesyibTa-

TOB H3yYeHHA QJIOKKYJIHPOBAaHHUSA.

Kurzreferat- Querverkniipfung von Li-Montmorillonit mit Hydroxyl-Alumini-
umoligomeren wurde in einem spezial-hergestellten Mischungsapparat durch-

gefiihrt. Beobachtungen {iber Ausflocken

und Zusammenstellung der LOsung wur-

den wdhrend und nach der Querverkniipfungsreaktion gemacht; das trockene Pro
dukt wurde durch SEM untersucht. Ausflocken war am meiBten bemerkbar bei

Al/Montmorillonit Verhdltnissen zwischen 0,98 und 2,45

mM/g; iber und unter

diesem Bereich war Ausflocken viel weniger intensiv. Diese Beobachtungen
k&nnen durch Heterokoagulation und Schutzkolloidaktion erklidrt werden.Eine
vollstédndige Neutralisation der Montmorillomitladung wurde auf 1,9 mM ad-

sorbiertes Al per g Ton gesch&dtzt und um die elektrische Ladung des Hydrox-
yl-Aluminiums zu erkl&dren, muB angenommen werden, daB sich Polymere mit ei-
ner durchschnittlichen Ladung von 0,5 per Al Atom an der Montmorillonitober
fldche befinden.Wenn man annlmgt daB die Hydroxyl-Aluminiumform in der
nlcﬁffsaglerten L3sung A16(OH)12 ist, wird der adsorbierte Polymer Al24
(OH) sein.Andererseits, wenn angenommen wird, daB sich A16(OH)15 in der
nlchtreaglerten Lésung befindet,dann wird diese Form unverdndert bleiben
widhrend der Adsorption auf der Montmorlllonltoberflache. Unterschiede in
der Mikrostruktur von trockenem Al/CLM, abhingig vom Al/Montmorillonit Ver-
hiltnis, kann durch dieselben Grundsidtze wie in den Ausflockuntersuchungen
erkldrt werden.
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