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INTROD UCTION

Laponite is a sy n thetic layered silica te with a st ructure resem bl ing the natural cla y
mineral, hectorite, but w ith a significan tly smalle r primary parti cle size (Figures 1 and 2).
It is used as a high performance rh eo logi cal add itiv e in a w ide ra nge of spec iality
wa terbo rne sys tems inclu d ing su rface coatings .

The high ly shea r thinning rheology of Laponite make it an id eal choice of set-u p
agen t for suspens ion con trol in cerami c glazes and enamel slips w ithou t causing excessive
in crease in viscosity. Formula tions stabilised by Laponite are easily pu m ped and are
es pecia lly sui ted for sp ray appl ica tio n on to m u lti -faced bodi es such as san ita ry ware and
tableware.

Laponite may be u sed as a partial or co m p lete rep lacement for conven tio nal organic
polymer or clay based se t-up agen ts - use level is typically in the range 0.05% to 0.5%,
depending u pon factors such as so lids conten t of the formulation and poin t o f add ition

The processes th at occur d uring d ispersion of Laponite in wa ter a re shown in Figure
3. At a concen tra tion of 2% or higher, in wa te r, Laponite RD w ill form a ve ry th ixo trop ic
ge l w ith a "hou se of cards structure" as illustr ated in Figure 4.
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Figure 1: Structuralformula of Laponite.
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Figure 2: A single Laponite crystal.
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GRADES FOR THE CERAMIC AND ENAMEL INDUSTRIES. METHODS OF
ADDITION

• Laponite RD

This grade sho uld be ad ded to the ball mill before milling- in a fu lly formulated
glaze it will build a thi xotropic structure that can stabilise sus pended so lids witho ut
excess ive viscos ity build.

Poe- - 178



CASTEU 6:--: ISI',\!)) )

• Laponite RDS
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Laponite RDS has been modified to allow it to be dispersed in w ater at up to - 10%
solids withou t developing an increase in viscosity. Such a di spersion (viscosity < 20
m. Pa.s.) may be added to a glaze at allY time during m anufactu re, includ ing after th e
ball mill ing stage.

When a d ispersion of Laponite RDS is post-added in th is way, it w ill normally
develop a thi xotropic structure within minutes of addition to the form ula tion . The
di spersion is suitable for adjusting viscosity immed iately be fore sp raying .

Laponite RDS powde r is su itable for ad dition to premixed powder glaze p roducts.

MAIN PRO PERTIES OF LAPONITE

• High pu ri ty and cons istency

Laponite is manufactured using purified salts of sod ium, magnesium and lithium
and sod iu m silica te to ensure that levels of heavy metals and transition metals
present in the p roduc t are at a minimum. Typicall y, Laponite conta ins < 200 ppm
Iron (Fe) an d <20 ppm of combine d heavy metals. As a sy nthetic mat eri al,
manufactured by a contro lled batch process, the consis tency of Laponite is excellent,
a llow ing reproducible control of rheologi cal properties .

• High w h iteness

Laponite is a free flowing whi te powder; it disperses readily in water without th e
need for hi gh shear mi xing to form clear, colou rless, sols or gels . On firi ng, it w ill be
conve rted to high brightness oxides of its compone nt elemen ts shown above.

• Ease of use

Laponite powder is added directl v into the ball mill, along with the other
ingred ients, before milling. Alternative ly, add ition of a pre-mixed d ispersion of
Laponite in wat er to a ready-made slip or glaze will cause the rapid d evelopment a
highly thi xot ropic stru cture.

• Che m ical compatibility in formulations

Organic polymer set-up agents are often degraded under the cond itions of high
she ar grinding, high temperature and alkaline pH that are p roduced during ball
milling of a frit or gla ze . Laponite shows optimum performance at alkaline pH and
has good tolerance to high levels of sod iu m ions. High shea r grinding and elevated
temperatures cannot brea k down the inorganic silicate struc tu re.

• Synergy w ith other th ickeners

A svneristic increase in efficiency can be obtained by combin ing Laponite with
cert~ in polymeric thickeners, which can provide significant cost sa vings, as
illustrated in Figure 5.
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Figure 3: A,1ditiOll of Laponitc to uxucr.

Figure 4: Cd formatioll. HOI/ ::>e of cards.



CASTELL6" (SPA,,, )
... QUALeli I 2002

Gel strength
G'dynecrrr' .

Totalthickener
concentration remains

constant at 2%

Calculated Gel Strength

Actual Gel Strength

2000 _
4000 ' r'!':!-"'-~"'~-----"'--""!i!!!l~~~~

8000 -

8000 -

10000 •

opartsLaponite
100 parts CMC 7M

I I I

50 parts l aponite
50 parts CMC 7M

O· --IIIIIII!--....---------
100 parts
Laponite

oparts CMC 7M

Figure 5: SYIlL'rS.lf Lapcnite ami CMC.
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