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SYNOPSIS

Th e nature and types of modern ceramic tile adhesives and grouts are described . Their quality in
t erm s of the ir applicati on prop ert ies and performance in use are r eviewed in the context of current
National Standards. Performance criter ia such as open- time, adhesion strength, water resistance,
resistance to strain and microbiological aspect s are explored and defined .

Th e importance of th e certification of product quality and of third-party accre dite d quality
ass urance is st re sse d.

*"'* *********

Ceramic tile adhe sives form an important ca tegory within the general adhesives classification, a
category, which together with ancilla ry products, such as grouts, primers and sealants, has to be
linked closely to the nature of ceramic tiles and natural stone tiles as well a s th e constructional
substrates to which they are adhered.

Ceramic tile adhesive man ufacture is a n ind ustry withi n its own right, and th e adhesives are
viewed as specialist products within th e conte xt of National Standards.

The ceramic tile adhesive provides a superior alternative to the tr aditional methods af fixing t iles
with sand and cement mortars. Over th e la st 40 year s adhesives have repla ced the traditional
methods to varying extents throughout th e world. In the U.K , for example, vir tually all wall tiles are
fixed w-ith adhesive and a signi ficant proporti on of floor tiles. Even then th e sand and cement fixing
that is carried out ofte n uses polyme r-modified mortars and polymer slu rry bonds and not the
straigh tforward unmodified cementlsand mortars .

Th e ear lies t formulated ready-mixed adhe sives use d to fix ceramic til es were developed and
introduced in the United Kingdom between 1951 a nd 1958.These products were based upon solutions
of rubbers or syn thetic resins dissolved in orga nic solvent s. They had the advantage of being ready­
mixed , and hence were ready-to-u se, and were effective adhesives. They did , however, suffer the
disadvantages associated with flammable, and sometimes toxic, organic solvents. In 195 9 th e fir st
safe, water-ba sed dispersion adhesives were developed and introduced to the tile fixing market. Also,
in that year th e first cementit ious powder adhesive was introduced. Nowadays th e solven t -based
ceramic til e adhesive has largely disappeared and th e ma rk et is served by a number of water-ba sed
dispersion products and propriet ary cementit ious adhesives. In fact, modern ceramic tile adhesives
fall into four major categori es:
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1. Organic dispersion adhesive

The organic dispersio n adhesive is in th e form of a ready-to-use paste, and is a mixture of polym er
dispersion binding agen ts , organic additi ves , mine ra l fille rs and wate r.

2 .Cementitious adhesives

These are powders based on hydraulica lly harden ing cements, fillers and organic additives. Th e
powders are mixed with water on site immediately pri or to use.

3. Cementitious adhesives modified with polymer dispersion

These are hydraulically harden ing adhesives consisting of a cem ent-based powder to which a
modified disper sion of a cement-compatible polymer is added in place of the gauging water.

4 .Organic reactive polymer adhesives

An organic reactive polymer adhe sive contains a reactive polymer such as an epoxide or
polyurethane resin as the binder with mineral fill er s and organic additives. The adhesive is normally
supplied in t wo or th ree components.

Th e majori ty of til es in the European market gene rally are fixed with th e cemen titious a dhesive,
often modifi ed with th e polymer dispersions. Th e orga nic dispersion adhesive is less common in
mainland Europe, represen tin g typically between ten and twenty percent of the total adhesive
market s. In the U.K and th e U.S.A., however, the situa tion is quite different with dispersion
adhe sives being much more imp ortant and representing probably greater than 50% of these mark ets.

High quali ty dispers ion adhesives offer advantages over and above their convenience of use and
r esulting imp rovements in work rate s. Dispersion adhesives in the U.K are used by professional tile
fixers for wall tiling with t otal confidence. Th ese adhe sives can match the strength and water
resistance of a cementitious product. However, the adhesive does have to dry out completely and its
binder coalesce and film-form before its water resistance is achieved.This is the only reason why these
products are not recommended for exte rior use or in conditions of total water immersion wh ere
wetting before dry ing out is a possibility. The product , though, is capable of combining water
resistance and true flexibility.Therefore it is emin entl y suitable for tilingdry lining or partition wall s.
The product is al so ideal for Gypsum pla ster, avoiding an y possibility of a reaction between the
calcium sulph ate and cement.

Th e organic reactive ad he sives are specialist products used for th eir ch emical resistance and
imp ervious waterproofing properties.

Na tional Standards for ceramic til e ad hesives have been published in Bri tain (under BSl),
Germ any (under DIN), USA (under A.NSl) , Fr ance (in accordance with UEAtc - European Union of
Agreement), Australia (un der th e Standards Association of Australia), and Can ada (under th e
Canadian Govern ment Specificat ions Board).Th ese Na tionalStandards are currently beingconsidered
by a CEN Working Group establish ing a new European Standard for ceramic tile ad he sives, which
should eventually form th e basis of an In ternational ISO Standa rd.

The quality of ceramic til e adhesives is man ifest in a number of ways but ba sically can be
categorised into app lica tion cha racte ris tics an d product performa nce in use. Inde ed , one can li st at
least 55 separate characte ristics of an adhe sive whi ch are needed to fully define its performan ce and
its acceptabili ty to the applicator! Of these th e following characte ristics are , however, proba bly the
most important in defining the overall qua lity of the produ ct.
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• Adhesive strength
• Water retention - open-time and adjustability-tirne
• Water resistance
• Resistance to temperature
• Freeze/thaw resi stance
• Resistance to excessive strain development
• Resistance to mould growth
• Flexibility (deforrnability)

Appendix I ou tl ine s the test methods and requirements for measuring these characteristics
defined in the UEAtc, DIN , BSI and ANSI Standards.

ADHESION

The most important requirements are that the adhesive has good cohesive strength and provides
sufficien t adhesion to the substrate and to the tile, such that the tile finish remains bonded under th e
conditions and the stresses to which it is subject ed during the normal lifetime of the installation.
Adhesion of a cerami c til e adhesive can be measured in tensjle and in shear.Both are relevant to th e
integrity of a tiling fin ish .

DIAGRAM

If, for example, a substrate shrin ks beh ind the ceramic tile finish then the adhesive is subjected
to shear stress. However, as the tiles themselves cannot move and release the stra in they tend to bu lge
outwards and a tensile str ain is imposed on th e adhesive layer. If the degree of shrinkage invol ved
is sufficiently high then th e resu lt may be that th e adhesive will fracture cohesively in ten sion,
allowing the tiles to bulge outwards.

Adhesion strength in she ar is usually measured by stressing in a tensometer a tile to tile assembly
alon g th e plane of the bond until the bond breaks. Adhesion in tensile is measured either by a pull­
off test, carried out from a tile bonded to a standard substrate such as a concrete slab, or by a til e
assembl y such as that sh own above. Both methods give valid results, each having their own
advantages and disadvantages.

These adhesion test pieces are also u sed to measure such characteristics as the open-t ime of th e
ad hesive, by assembling the test pieces at different time intervals after the adhesive application, or
the resistance of the adhesive to certain conditions, su ch as water immersion, by conditioning th e t est
pieces in the appropriate way afte r they have been assembled.

OPEN-TIME

Water ret ention and surface skinning are very important properties of ceramic tile adhesives
which have a sign ifican t effect on the open-ti me and adjustability-tirne of the adhesive in use. Ceramic
tile adhesives are u sed in th in layers in compa ris on with cement/sand mortars. Con sequently an y
tendency for the adhesive to lose its water to th e background t ooquickly or t o form a ski n on it s surface
too soon after ap plic ation will serious ly reduce th e level of adhesion obtained to the til es. The
sensi t ivity of th ese characteristics are aggravated by high ambient temperatures and rela t ive
humidity .

Open-time is defin ed as th e am ount oftime th e til e fixer has to place his tiles onto an adhesive bed
after application of the adhesive before the level of adhesion obtained becomes ser ious ly reduced. If
the adhesive has a short open-time then it will skin over rapidly and it this skin is not brok en when
placing the til e then the back of th at til e will not be wetted by the adhesive and the resulting adhesion
will be very much reduced.
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Adjustability-time is the time that the fixer has available to adjust til es once they are placed into
position on the adhesive bed. It is also dependen t on water retention. If the adhesive loses its water
by evapora tion, or by absorption into the substra te too quickly, then the mobility of the adhesive is
destroyed and attempts to adjust the position of the til e will either not be possible or, ifforced, will
reduce the cohesive strength attained.

Norm ally in a high quality adhesive one is looking for an open-time and adjustability-time of l5­
20 minutes, regardless ofthe ambient temper atures involved . One ofthe consequences of using a low
cost adhesive with littl e or no expensive organic additives present is that the open-time and
adjustability-tim e are the fir st quali ties to suffer .

WATER RESISTANCE

Adhesives used to fix til es externally and in wet duty in stallations such as swimming pools and
showe rs obviou sly have to have a high level of water resistance. In this context water resistance
defines the ability of the adhesive to withstand contact with water without deterioration and should
not be confused with the term "waterp roof ' which requires that the product should be impervious to
wate r in addition to it being wate r-resistant.

Water re si stance is measured by imm er sin g adhesion test samples in water after allowing th e
adhesive layer to dry and cure and to measure the wet strength after immersion for a set peri od of
time. In various National Standards mentioned thi s can vary fr om 7-21 days immersio n.

RESISTANCE TO TEMPERATURE

Temperature resistance of adhesives is measured by subjecting the cured test adhesive samples
to temperatures between 60°C and 100°C for a period oftime. At pr esent there are differing views as
to whe the r th e test pieces (usually she ar ) should be allowed to recover to normal laboratory
te mpe rature s for 24 hours before being tested, or whether they should be broken hot immediately
after being removed from the oven. The latter is more demanding, being influenced by the
th ermoplastic qualities ofthe adhesive, particularly if it is a polymer dispersion product.

FREEZEfl'HAW RESISTANCE

Freeze/thaw tests are a factor of the DIN and VEAtc Standards. The freeze/thaw resistance of
ceramic tile adhesives is measured by cycling the adhesive test piece assemblies through freeze/thaw
cycles (-15°C - +12°C) after first being soaked in water. The abili ty to withstand these cycles with out
ser ious deterioration in adhes ive stre ngth are considered to be importan t requirements, particularly
for Nor ther European countries. It is not constant freezing which is the condition that is most
searching but the action offreezing itself. Current thinking is that the freez e/thaw test for adhesives
should reflect the test cycle carried out for ceramic til es under EN 202 . The importance of the te st is,
at the time of writing, a contentious issue. with some exper ts believing that it is th e most important
single r equirement for testing adhesives to be used externally in countries which are subj ected to
freeze/thaw condi tions. whil st others believe that adh esives are capable of withstandingfr eeze/thaw
cycles pr ovid ing they have a good degree of water resistance.

RESISTANCE TO EXCESSIVE STRAIN DEVELOPMENT

Thi s test , which is a requirement ofBS 5980, measures the tensile strain on a ceramic tile surface
glaze resulting from shrinkage in the adhesive bed. Excessive shrinkage during the drying and
hydr ation of a cementitious adhesive will result from eith er an unbalanced formulation or from th e
adhesive being used to a greater bed depth than it can tolerate. The strain development is mea sured
by fixing a st ra in gauge to th e surface of the ti le, and in BS 5980 the strain development on a til e
surface should not be more th an 250 microstrai n after 6 month s.
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FLEXIBILITY

Flexibility is a quality ofte n cla imed in modified cementitious adhesives , particu larly the polyme r­
modified cementitious adhe sives . However, it is not clear as to precisely what is meantby "flexibility"
in this case . Probably the most practical test for ca tegori sing so-called 'flexible adhesives' is the
mea su rement of th e deformation of an ai r-dried strip of th e adhesive under load (Appendix 2).
However , it does not relate to the performa nce of the adhesive layer behind a tile finish whe re a
gr eater degree of hydra tion of the cement is thought to influence the re sult significantly.

There is, however, lit tl e doubt th at the 'flexibi lity ', or perhaps more precisely th e 'ability of th e
adhesive to deform ', is more pronounced in a polyme r dispersion-modified adhesive th an it is in a
single-par t adhesive conta ining polymer redispersible powder.

GROUTS

As yet there are few, if any, Standards defin ed for grout s, although one is currently be ing drawn
up as part of the European standardisation work on ceramic tile adhesives and grouts. Grouts which
are normally cementitious, polymer-modified cementitious or organic reactive polymerbased should:-

(a ) Have good gap filling properties for th e desi gn ed joint width, not shrinking or cracking at that
joint width . This is ofte n a problem when pure cement is used as the grouting medium.

(b) The cementi tious grout should reta in its water sufficien tly well in thejointsuch that th e cement
is allowed to hydrate to a level which ens ures that the desired durability is achieved and which
avoi ds soft joint s.

(c) Reacti ve grouts, such as those based on a n epoxide resin, are used because of their chemical
resistance whe n cured and their impermeability.

(d) Hygiene is an impor tant issue in grouts particularly whe n used between tiles in food processing
area s, kitchen, dai rie s, etc. Cu rrent EEC Directives and UK regula tions re qu ire that surfa ces
likely to be in contact with food should be easy to maintain in a sterile condit ion and sh ould
not contaminate or taint food. In cementitious gr outs the high pH of the ceme nt bond is
gen erally sufficient t o prevent fungal growth or microbial contamination from occurring,
provid ing the surface of the grout is maintained by regular cleaning. However, reac tive resin
grouts are gen erally preferred in th ese installations du e t o the fact tha t they are impervi ous
and are resistant to at tack from acids , such as cit ric or lactic.

The test for anti-fungal properties is included in BS 5980, which is used for adhesives as well as
grouts . The t est (see Append ix 3) mea sures the ab ility of th e cured adhesive or grout to preven t th e
growth of Aspergillus Niger on its surface. Du e to th e hygiene requiremen ts of th e Construction
Products Dir ective it is probable thatan effective tes t , such as that defined in BS 5980, will be included
in the EN Standa rd for adhesives and gr ou ts.

The quality of adhesives and grouts as defined in th e terms discussed, and their overall
perform ance and reliability, a re rela te d to the formulation, the qu ality of raw material s, th e
manufacture, and to the applica ti on of th e products .

Low cost cementitious adhesives, for example, will te nd to kee p to a min imum the cement con te nt,
which will obviously affe ct th e pot enti al cohesi ve stre ngth available even ifall th e cement is hyd rated .
However, of greater potential serious ness perhaps is th e minimi sing of the expensive water solubl e
polym ers and red ispersibl e polymer powders, which if not prese nt in the correct quantity , type and
balance will reduce th e open-time and th e level of adhesion to th e surfaces being bonded. The
consequences of weaknesses in thi s a re a may not be immediately apparent but can be man ifest after
th e tili ng finish has been in use for some ti me. The inevita ble la teral movemen ts in the substrates,
particularly in exterior in stallations involving dryi ng shrinkage and th ermal movement, may
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eventually be sufficie nt to break the adhesive bond.

A well designed product. manufactured from a controlle d process . however. will give the re liability
and durability required ofthe tili ng finish.The adhesive should be certified to conform to the National
Standards mentioned. and eventually to th e EN and ISO standards. They should be manufactured
by a controlled pr ocess which is thi rd-party accre dited through the Quality Assurance Standard - ISO
9002 .

It is imp ortant to mention that the requirements defined in the Standards mentioned are
minimum requirements for a quality adhesive and any creditable manufacturer will ensure that not
only does his product exceed th ose requirements with a good safety margin but th at many othe r
important characte ri st ics of adhesives and grouts are not defined in the Standards are tested and
monitored.

The ceramic tile market in Europe at the pr esent time is dynamic. being influenced by such facto rs
as the increasing use offully vitrified monocottura tiles with very low water absorptions. the use of
large format til es. the increa sing requirement for faster fixing systems and expanding legislation in
areas such as safety and hygiene. One response to the use of the low water absorption tile s is th e
increasing speci fication of polymer dispersion-modified cementitious adhesives. These products,
which are eithe r available as a two-part system. or as a polymer dispersion admixture for use with
a unmodified cementitious adhesive. gives a high er level of adhesion to the low water ab sorption tiles
as shown in Appendix 4, increases the ability of the adhesive to be deform ed and reduces its wa ter
absorption or permeability.

The fixing oflarge format tiles normally requires that the adhesive be buttered onto the back of
the til e as well as being applied to the substrate itself. New adhesives are now available which have
a greater ability to "wet out" th e ba ck of the tile and to give good contact areas without the need for
back buttering.

Fast track building techn iques create new demands on the adhesives and in the UK in particular
the use of the rapid-setting cementitious adhesives providing a floor tile finish which can be walked
on and grouted only two hours after fixing is becoming more and mor e popular.

The health and safety aspects of products an d their abi lity to safely contact foodstuffs, has already
been mentioned but th ere is a requ irement now that th e manufacturer tests his grouts to ensure that
they are safe for contact with foodstuffs and to mark the packaging accordingly.

Therefore, in conclus ion, it is important to reiterate that proprietary ceramic tile adhesives an d
grouts provide a cost effective and reliable method offixingtiles onto all substrates and in all interi or
and exte rio r conditions providing that th e substrates themselves are stable. that the adhesive is
applied by the correct methods, which have been defined in separate papers. and that the adhesive
and the grout used are of a high quality. exceeding th e requirements of the various National
Standards and that th eir performance is assured through third party accreditation.
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APPENDIX 1

ADHESIVE PROPERTIERS DEFINED IN THE MAJOR NATIONAL STANDARDS

BS 5980 UEATc DIN ANSI
Application Properties

Pot Life + +
Water Retention +
Sensitivity to Water Ratio +
Open Time + + + +
Adjustability Time + + + +
Selling Time +
Tile Slip (+) +
Area of Contact + +

Performance io Use
Flexibility (deformability) +
Funga l Resistance + +
Shrinkage (strain deve lopment) + +
Impact Resistance +
Ability to Take Load + +
Tendency to Stain Tiles + +

Ten sile Strength
After 3 Days (external
adhesives) +
After 7 Days (reaction
adhes ives) +
After 14 Days +
After 28 Days + + +
After Water Immersion + + +
After Heat Ageing + + +
After Freeze-Thawing + +

Shear Strength
After 3 Days +
After 14 Days + +
After Water Immersion + +
After Heat Ageing + +

(+) = optional
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APPENDIX 2
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APPENDIX 3

DEIERMINATlON OFRESISTANCE TOMOULD GROWTH ACCORDING TOBS
5980: 1980

Materials
Potato Dextrose agar", mixed and sterilized , approximately 400 ml. per test

Pieces of test piece tile. 25 mm. x 25 mm.,cut from tiles 101 mm. x 101 mm.
x 9 mm. (3.4.1). Three such pieces are required for each adhesive under test.

Act ively growing culture of Aspergillus niger CM. 17454.

Apparatus. The following apparatus is required in addit ion to normal
mycological apparatus.

Incubator. capable of being controlled at 29 ± 1" C and 90 ±5% r.h.

Glass Petri dishes , complying with the requirements of 6S 611.

Procedure

Heat sterilize the pieces of test piece tile in separate closed glass Petri dishes
at 110" C for 2 h. Allow to cool.

Apply the adhesive under test. as asept ically as possible. in a layer
approximately 3 mm. thick on the biscuit side of the pieces of tile . Repiace the
test pieces, adhesive side uppermost, in the Petri dishes .

Pour the molten potato dextrose agar aroun the test pieces , taking care to
prevent the medium from touching the adhesive. until the medium is level whit
the tile/adhesive interface. When the medium has solidified, place the Petri
dishes in the incubator at 29 ± 1" C for 24 h.

Innoculate two of the Petri dishes whit the Aspergillus niger, using four small
pieces of innoculun evenly spaced on the medium around the test piece . The
third Petri dish is a control to check for contam ination . Incubate all three
Petr i dishes at 29 ± 1" C for 14 days .

Examine all three Petri dishes for evidence of mould growth . Record the extent
of moul growth on the adhesive . Repeat the tes if:

(a) the control shows contamination ;
(b) the innoculum did not grow .
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APPENDIX 3
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DETERMINATIONOF RESISTANCETO MOULD GROWTH ACCORDINGTO BS
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FLOORTIUNG

RECOM MENDED SAL ADHES IVE

BASE INTERIOR DRY INTERIOR WET EXTERIOR FLOORS
CONDITIONS CONDITIONS

TYPE 1 CLASS M TYP E 1 CLASS M TYPE 1 CLASS M

CONCRETE CEMENT·BASED CEMENT-BASED TWO- PART DISPERSION
ADHESIVE ADHESIVE MODIFIED CEMENT·

BASED ADHESIVE

TYPE 1 CLASS M TYPE 1 CLASS M TYPE 1 CLASS M

SCREEDS
CEMENT·BASED CEMENT·BASED TWO- PART DISPERSION

ADHESIVE ADHESIVE MODIFIED CEMENT·
BASE D ADHESIVE

TYPE 1 CLASS M TYPE 1 CLASS M NOT RECOMMENDE D
TIMBER TWO-PART DISPERSION TWO·PA RT DISPERSION

MODIFIED CEMENT- MODIFIED CEMENT·
BASED ADHESIVE BASED ADHESIVE

TYPE 1 CLASS M TYPE 1 CLASS M TYPE 1 CLASS M
EXISTING GLAZED & TWO- PART DISPERSION TWo-PART DISPERSION TWO-PART DISPERSION
UNGLAZED CERAMIC MODIFIED CEMENT- MODIFIED CEMENT· MODI FIED CEMENT·

TILES BASED ADHESIVE BASED ADHESIVE BASE D ADHESIVE

TYPE 1 CLASS M TYPE 1 CLASS M NOT APPLICABLE
VINYL TILES TWO-PAR T DISPERSION TWO-PART DISPERSION

MODIFIED CEMENT· MODIFIED CEMENT-
BASED ADHESIVE BASED ADHESIVE

ASPHALT TYPE 1 CLASS M TYPE 1 CLASS M CONTAC TECHNICAL
TWO- PART DISPERSION TWo-PART DISPERSION DEPT_

MODIFIED CEMENT- MODIF IED CEMENT·
BASED ADHESIVE BASE D ADHESIVE
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WALL TILI NG
RECOMMENDED 8AL ADHESIVE

BACKGROUND
INTERIOR DRY INTERIOR EXTER IOR WALLS
CONDITIONS WET CONDITIONS

BRICKWORO. CONCRETE. TYPE: t ClASS PtA TYPE t CLASS AA TYPE 3 CLASS AA TWO-PART
DENSE BLOCKWORD CEMENT·BASED ADHESIVE CEMENT-BASEDAOHESJVE DISPERSION MOO F IEO CE MENT·

BASED ADHESIVE

lfGHTWEIGHTBLOCKWORO TYPE 3 CLASS PtATWO-PART DIRECT FIXING NOT NOT RECQMUENDED
RUBBER LAXTED-BASED RECOMMENDED

AOHESrvE

CEMEN T PLASTER TYPE' CLASS AA TYPE 1 CLASS PtA TYPE 3 CLASS AA nvo.PART
CEMENT-BASED ADHESIVE CEUENT-BASED ADHESIVE DISPE RSK)N UOQtF1EO

CEMENT· BASED ADHESIVE
TYPE 2 CLASS B DiSPERSION

ADHESIVE

GYPSUM PLASTER TYPE , CLASS AA TYPE 1 CLASS AA NOT RECOMMENDED
CEMENT·BASED ADHESIVE CEMENT-BASED ADHESIVE

ONTO PAl MED PlASTER ONTO PRIMED PLASTER

TYPE 2 Cl AS B OISPEAStON
ADHESIVE

GYPSUM PLASTEABOAROS TYPE 3 CLASS AA TWO -PART TYPE 3 CLASS AA TWO-PART NOT RECOMMENDED
DISPER SION MOQ IFIED DISPERSK>N MODIFIED

CEMENT· BASED ADHESIVE CEMENT· BASED ADHESIVE
ONTO PRIMED PLASTER ONTO PRIMED PlASTER

TYPE 2 CLASS B DISPERSION
ADHESIVE

TIMBER PARTITIONS TYP E 3 CLASS AA TWO-PART TYPE 3 CLASS AA TWO-PART TYPE 3 CLASS AA TWO- PART
DISPERStO N MOQF IED RUBBER LAXTED-BASED RUBBER LAXTED-BASED

CEMENT- BASED ADHESNE ADHESIVE ADHESIVE

TYPE 2 CLASS B DISPERSION
ADHESIVE

CEMENT F~EBOARD TYPE 3 CLASS AA T\YO-P.ART TYPE 3 CLASS AA TWQ.PA RT TYPE 3 CLASS AA TWO-PART
RUBBER l AXTED-BASED RUBBER LAXTED-BASED RUBBER LAXTED-BASED

ADHESIVE ADHESIVE ADHESIVE

EXISTING GLAZED CER AMIC TYPE 3 CLASS AA TWO-PART TYPE 3 CLASS AA TWO- PART TYPE 3 CLASS AA TWO-PA RT
TILE S OR GlAZED BR ICKS RUBBER LAXTED-BASED RUBBER LAXTED-BASED RUBBER LAXTED-BASED

ADHESIVE ADHESIVE ADHESIVE

PAINTED SURFACES TYP E 3 CLA SS AA TWO-PART TYPE 3 ClASS Aft.TWO- PART TYPE 3 CLASS AA TWO-PART
DISPERSION MODIF IED RUBBER LAXTED-BASEO RUBBER LAXTED-B ASED

CEMENT- BASED ADHESIVE ADHESIVE ADHESIVE

TYPE 2 CLASS B DIsPERSION
ADHESIVE
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SPECIALIST FIXING

RECOMMENDED SAL ADHESIVE

WHEN FIXING INTERIOR DRY INTERIO R WET EXTERIOR
CONDITIONS CONDmONS SITUATION

TYPE CLASS AA TYPE CLASS AA TYPE CLASS AA
CEMENT-BASED CEMENT-BASED CEMENT-BASED

ADHESIVE ADHESIVE ADHESIVE
MARBLE

OR OR OR

TYPE 3 CLASS AA TYPE 3 CLASS AA TYPE 3 CLASS AA
TWO-PART DISPERSION TWO-PART DISPERSION TWO-PART DISPERS ION

MODIFIED MODIFIED MODIFIED
CEMENT-BASED CEMENT-BASED CEMENT -BASED

ADHESIVE ADHESIVE ADHES IVE

TYPE CLASS AA TYPE CLASS AA TY PE CLASS AA
GLAS S OR CEMENT-BASED CEMENT-BASED CEMENT-BASED

PORCELAIN MOSA IC
ADHESIVE ADHESIVE ADHESIVE

PLUS PLUS PLUS

WATER RESISTANT WATER RESISTANT WATER RESISTANT
FLEXIBLE POLYMER FLEXIBLE POLYMER FLEXIBLE POLYMER

DISPERSION DISPERSION DISPERS ION
ADMIXTURE ADMIXTURE ADMIXTURE
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