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METHODS OF GROUTING TILE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part application 
of U.S. application Ser. No. 363,858 ?led May 25, 
1973, now abandoned which is a divisional application 
ofU.S. Ser. No. 130,006 filed Mar. 31, 1971, now U.S. 
Pat, No. 3,735,545. 

BACKGROUND OF THE INVENTION 

This invention relates to an improved method of 
grouting tile. More particularly, it relates to the process 
of applying a material to an already trowelled tile grout 
in order to impart properties different than those of the 
original grouting composition. ' 
Formulation of a new ceramic tile grout is a difficult, 

time consuming operation that more than not ends in 
practical failure. Although there now exists numerous 
acceptacle grouting compositions, the ultimate test is 
not simply the observance of good performance prop 
erties. A formulation must be packagable in relatively 
small containers (up to 5 gallons); it must have long 
storage life; it must be trowellable so the mechanic can 
spread it easily on the tiled surface; the excess must be 
easily removable from the surface without the aid of 
harmful cleaning ?uids; it must retain its position in the 
final joint without sagging, pinholing or shrinking; the 
time required to effect proper installation should be 
reasonable; and the grouted tile in final form must have 
certain desirable properties such as hardness, stain 
resistance, water impermeability, chemical resistance, 
acceptacle color and durability. 

Final performance properties are invariably sacri 
ficed, according to current formulation practices, in 
order to achieve ease of application for the ceramic tile 
grout. Thus, the consumer is unfortunately denied the 

, optimum performance of which grouting materials are 
capable. The present invention is intended to remedy 
that condition. - 

SUMMARY OF THE INVENTION 
Accordingly, this invention is concerned with an im 

proved method of grouting tile which permits the tile 
installer or tile mechanic to beneficially modify an al 
ready trowelled ceramic tile grout composition by ap 
plying a property~improving material. 
The typical procedure for grouting tile comprises the 

following steps; ' 

a. trowelling the grouting composition on a substrate 
and into the joints between the tile, said tile placed on 
said substrate; 

b. removing excess grout from the tile faces; 
c. washing the tile surface and shaping the joints to 

the desired configuration; and 
d. cleaning the tile once the tile face is dry. 
The materials disclosed herein are applied any time 

after step (a) in the form of a solution, partial solution, 
suspension dispersion, emulsion, etc. and are usually 
administered as a spray. Whenever possible, a solution 
applied as a liquid by means of a spray gun is preferred. 
If the material itself is a liquid, it is also within the 
teachings of this invention to apply it directly without 
the assistance of a diluent or solvent. 
A principal advantage of the hereindisclosed process 

is that dramatic changes can be made in rheology of a 
grout after it is placed between tiles. In most if not all 
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2 
instances, it is unreasonable to incorporate the proper 
ty-improving materials into the grout prior to trowel 
ling. The reason is that properties desirable for trowel‘ 
ling are different from those desirable in the washing 
and shaping stages. In addition, storage life of the 
canned grout would be nil with some of the materials 
found beneficial to washing and clean-up if they were 
in the original formulation. However, once the grout 
has been trowelled and the usual initial stages of grout 
ing have occurred, certain damaging reactions can be 
tolerated or minimized. More importantly, the materi 
als can then be applied to provide unexpected and un 
usual beneficial' results. In large scale commercial ap 
plications, the hereindisclosed novel method speeds up 
the grouting operation by as much as 25 percent. This 
is a very important consideration when trying to mini 
mize expensive labor costs. 
Although the exact mechanism in which these prop 

erty-improving materials function is not fully under 
stood at the present time, it is known that they act to 
accomplish one or both of the following: 

I. firming the grout sufficiently so that when the 
washing or cleaning step is preformed, the grouting 
composition is not undesirably removed or wiped away, 
and/or 

2. forming a dustable haze which is easily removed. 
The usual technique is to wipe hard necessitating a dif 

' ficult physical manipulation or by rewetting and then 
sponging with, for example, a wet cloth. 
The type of grouting compositions which are subject 

to improvement by the hereindisclosed process include 
(I) grout compositions containing film-forming, water 
resistant polymers such as polymer emulsions having a 
solids content of at least 40 percent capable of coalesc 
ing upon the loss of water from the grouting composi 
tion; (II) grout compositions containing water 
dispersible, room temperature, cross-linkable polymers 
combined with a water-insoluble ?ller; (III) Latex 
Portland cement grouts and mortars; and (IV) non 
aqueous hardened epoxy grouts. 
Depending on the grouting composition used, partic~ 

ular property-improving materials will be utilized. 
However, in many instances, certain materials can be 
effectively used for all types of grouting formulations, 
whereas with others, only one type of formulation may 
be effectively treated. 
Morover, it is possible and within the purview of this 

invention to combine more than one of the hereindis 
closed property improving materials. Of course, a re 
striction may be imposed on the physical nature of the 
mixture. For instance, a fatty acid will not dissolve in 
an aqueous solution. In those instances, the problem is 
easily solved by applying two separate formulations one 
right after the other or working with emulsions of the 
immiscible materials. 
The following is a tabulation of the effective property 

improving materials of this invention together with the 
type of grouting formulation which is effectively 
treated by those materials: 

Property Improving Material Grouting Formulation 

( I) Aqueous solution of a polyvalent Types 1 and II 
metal salt or NHrCl described above 

(2) Group II metal hydroxide Types l and II 
described above 
Types I. II and Ill 
described above 

(3) tri-n-butyl phosphate, tall oil 
fatty acid. acetone. methyl 
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Property Improving Material ' Grouting Formulation 

ethyl ketone, glycerin, mineral 
oil, mineral spirits and mix‘ 
turcs thereof 
Cross<linking Catalyst 
Hygroscopic agent 

(4) 
(5) 

Type 11 
Types 1, II and Ill 

(6) Coalescing accelerator Types I, II and Ill 
(7) Water-insoluble fatty acid, Types 1, II and [II 

have 6-20 carbons 
(8) Antifoaming agent Types 1. II. III and 

IV 
(9) Wetting inhibitor Type IV 

The amount of material sprayed onto the trowelled 
tiles will be determined, for the most part,'subjectively. 
The mechanic will spray a sufficient amount to cover 
the entire area which is to be treated. 

DETAILED DESCRIPTION OF THE INVENTION 

Examples of the types of grout compositions which 
are advantageously treated by the process'of this inven 
tion include: _ 

A. An aqueous mortar composition having’a viscosity 
in the range of 10,000 cps to 4,000,000 cps* compris 
ing a film-forming, water resistant polymer and a water 
insoluble filler. ' 

*The Brookficld helipath viscosity whcn measured at 2.5 rpm. 
B. Latex-Portland cement type grouts. 
C. Nonaqueous epoxy grouts. 
A highly preferred embodiment of type A relates to 

those wherein said polymer, in the form of a water re 
sistant polymer emulsion having a solids content of at 
least 40‘percent, is capable of coalescing upon the loss 
of water from’ the grouting composition. Although the 
mechanism by which the aforesaid coalescence takes 
place is not fully understood, it is distinguishable from 
a cross-linking mechanism as described hereinafter. It 
is known, however, that as the grout loses water and 
then hardens by coalescence of the polymer emulsion 
particles, there is formed a grout, which is substantially 

_ more stain resistant than ordinary Portland cement 
type grouts. 
The improved grouting compositions which incorpo 

rate these coalescent-type polymers, usually as aqueous 
emulsions, have a viscosity of 50,000 to 4,000,000 cps, 
a total solids content to 88 percent and a volatile com~ 
ponent content of from 8 percent to 20 percent which 
comprises an admixture of a water-resistant polymer 
emulsion, having a solids content of at least 40 percent 
with the maximum content not in excess of about 75 
percent and a water insoluble filler. 
Another highly preferred embodiment of the afore 

described compositions are those in which said poly 
mer is a film-forming, water dispersible, room tempera 
ture cross-linkable polymer and the cross-linking pro~ 
cess is assisted by the addition of a cross-linking agent 
or a catalyst. When an acidic catalyst is utilized, it is 
further preferred to include an activating agent. 

Preferred amounts of each component are as follows: 
It is understood, however, that components A, B and F 
are essential components whereas the inclusion of C, D 
and E are preferred embodiments. 

A. Water-dispersible, cross- 2-16% by weight 
linkable polymer 
Water-insoluble filler 
Acidic catalyst 

50—90% by Weight 
003-2071 by weight 

r 3,866,383 
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-Continued 
catalytic amounts 
an amount sufficient to 
permit substantial 
cross-linking (at least 
a stoichiomctric equiva 
lent amount) 

8—15’/: by weight 

Acitivating agent 
Cross-linking agent r110 

F. Water 

Coalescence-type polymers and cross-linkable poly 
mers of the type referred to above and their use in 
grouting compositions are described in detail in appli 
cations Ser. No. 105,068, filed Jan. 8, 1971, now US. 
Pat. No. 3,706,696; Ser. No. 105,109, filed Jan. 8, 
1971, now abandoned and prosecuted as a copending 
continuation application Ser. No. 304,727, filed Nov. 
8, 1972; and copending application Ser. No. 124,559, 
filed Mar. 15, 1971, all having a common assignee. 

Latex-Portland cement type grouts designated as III 
above are commonly used and known in the trade and 
consist ofa mixture of Portland cement, polymer emul 
sion and minor organic and inorganic additives. 
Nonaqueous epoxy grouts are suitably described in 

US. Pat. Nos. 3,140,566, 3,183,198, 3,209,500. 
3,212,946,. 3,287,302, 3,311,515, 3,348,988, 
3,396,l38,‘3,396,140 and 3,396,141.v 
By the term “method of grouting tile," is meant the 

art recognized procedure for setting and grouting tile. 
In grouting, an assembly containing a plurality of ce_ 
ramic tile in edge to edge relationship with spaces be 
tween the tiles is prepared and spaces between the tile 
filled with the compositions of this invention. When 
used to set and grout ceramic tile, the compositions 
form a hard, adherent, chemically resistant bond be 
tween the backs of said ceramic tile and the substrate. 
Normal grouting comprises the steps of: 
l. trowelling the grout on the wall and into the joints 

between the tiles; 
2. removing excess grout from the file faces; 
3. washing the tile surfaces and shaping the joints as 

desired with a sponge or similar soft pad; and 
4. wiping the tile clean with a dry cloth or similar ma 

teral. 
The process improvement of this invention is con 

cerned with the application of a property improving 
material to the grout which has been trowelled so that 
the resulting product is easier to handle during installa 
tion or demonstrates ?nal performance properties 
above those of the original grout or both. 
Although the manner in which the property 

improving material is applied is' not critical, it is pre 
ferred to spray a liquid onto the areas to be treated 
making certain that the selected areas are completely 
covered. 
The application can be effected any time after step 

(1) and prior to step (4) shown above. 
The particular property improving materials can be 

categorized into groups as follows: 
1. Aqueous solution of a polyvalent metal salt or 

NH4CI 
2. Group II metal hydroxide 
3. Tri-n-butyl phosphate, tall oil fatty acid, acetone, 

methyl ethyl ketone, glycerin, mineral oil, mineral spir 
its and mixtures thereof 

4. Cross-linking agent or catalyst 
5. Hygroscopic agent 
6. Coalescing accelerator 
7. Water-insoluble fatty acid having 6-20 carbons 
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8. Antifoaming agent 
9. Wetting inhibitor 
Regarding group (1), any polyvalent metal salt can 

be used, preferably derived from a metal of Groups ll 
and Ill. Illustrative salts include calcium chloride, mag 
nesium chloride and aluminum chloride. It is found that 
ammonium chloride is highly effective and is included 
within this category. A preferred concentration is from 
1 percent by weight to saturation, with a 3 to 9 percent 
by weight solution most preferred. 
Group (2) above comprises aqueous mixtures of 

Group II metal hydroxides. Typical examples include 
aqueous magnesium hydroxide, calcium hydroxide, 
barium hydroxide and zinc hydroxide. The preferred 
concentration for these materials is from 0.01 percent 
to to a saturated solution. 
Group (3) includes those substances shown. Since 

these substances are liquids, it is possible and possibly 
preferrable to administer them directly without incor 
porating them into a diluent or solvent. However, 
should a more ?uid material be desired, any unreactive 
diluent may be added in typically used amounts to form 
a solution or emulsion which may then be applied. 
Group (4) consists of cross-linking agents or cata 

lysts. The particular catalyst or cross-linking agent uti 
lized depends on the particular polymer in the system. 
For instance, to cross-link an epoxy resin, a cross 
linking agent or hardening agent is preferred. Any 
cross-linking agent known in the art of polymerization 
is contemplated herein — the only requisite is that it is 
capable of causing interaction between the functional 
groups on the polymer chains to permit the formation 
of a chemical bond. v 

In the situation where a catalyst is used to assist in the 
cross-linking process, the catalyst material is preferably 
an acidic catalyst and, in particular, inorganic and or 
ganic salts, organic acids and amine acid-addition salts. 
Specific examples include ammonium chloride, magne 
sium chloride, ammonium sulfate, ammonium bro 
mide, ammonium thiocyanate, dichloroacetic acid, p 
toluene sulfonic acid, citric acid, oxalic acid, sulfamic 
acid and Z-methyl-2-aminopropanol-1-hydrochloride. 
When the catalyst is an acidic cataly's‘t'of the type just 
described, it is sometimes desirable to include an acti 
vating agent to accelerate setting. A typical activating 
agent is formaldehyde; however, those known in the art 
of polymerization are within the purview of this inven 
tion. The amount of said activating agent will generally 
be in catalytic quantities. 
Group (5) consists of hygroscopic agents. Illustrative 

examples include: glycerin, calcium chloride, amines, 
urea, certain nitrates, etc. These substances comprise 
any material known in this particular field of study 
which retain or take up moisture. 
Group (6) refers to coalescing accelerators. Typical 

examples are: butyl acetate, tri-n-butyl phosphate, ace 
tone, certain divalent metal ions like calcium, magne 
sium, strong acids or strong bases, polyacrylic acid, 
polyacrylamide and water soluble phosphates. 
Group (7) comprises water-insoluble fatty acids hav 

ing 6 to 20 carbon atoms. A typical example of such an 
acid is tall oil fatty acid. 
Group (8) consists of antifoaming agents such as tri 

n-butyl phosphate, fatty acids, waxes, oils, etc. This 
group of substances contemplates any antifoaming 
agent known in this particular art. 
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6 
Group (9) comprises wetting inhibitors such as tri-n 

butyl phosphate when used in epoxy grout. 
It has been indicated that each type can be used sepa 

rately or in combination. Furthermore, the particular 
material chosen will depend on the grouting composi 
tion to be improved, adjusted or frustrated. 
This invention facilitates automatic or machine 

grouting of ceramcic tile. It is common now for the 
craftsman to get sheets of tiles together by flexible tabs 
or hinges. This reduces labor over setting one at a time. 
Machine grouting can further reduce labor. The prop 
erty-improving material almost immediately firms up or 
flocculates the freshly affixed grout enabling the ma 
chine to almost immediately clean up and finish the 
grouting application. 
Of particular interest in the present invention are the 

property improving materials found useful for the 
Latex-Portland cement grouts and mortars. 
As noted earlier, the exact reaction mechanism in 

which these materials function is not fully understood. 
However, recent investigation indicates that the im 
proving materials specifically attack the latex portion 
of the Latex-Portland cement compositions. However, 
there is evidence that those materials react with the ce 
ment as well, but it is believed the reaction with the 
latex portion causes the improved properties relating to 
washability. Because this reaction attacks the latex, it 
is not possible to add the improving materials prior to 
grouting. The improving material if added to the com 
position in sufficient quantities prior to grouting would 
cause the grout to stiffen, cause it to lump and make its 
application, for example, in the joint between ceramic 
tiles, almost impossible. 
The latex normally functions in the composition as an 

emulsion or vehicle for the cement. When water is re‘ 
moved, e.g., by evaporation, the latex coalesces and be 
comes a binder in the grout composition. While this is 
advantageous for the grout while in the joints, it is ex 
actly what is detrimental in the cleaning and washing 
steps on the surface of the tile. The property-improving 
materials,‘ when applied according to the present inven 
tion, have the speci?c ability of preventing the latex 
from forming a ?lm. On of the key attributes is that it 
only affects the latex of the grout composition on the 
surface of the tiles. 
The dustable haze as described earlier is caused by 

the destruction of the latex emulsion on the surface of 
the grout composition. It should be noted that a dusta 
ble haze normally forms when Portland cement grouts 
are used without latex being present. Therefore, the im 
proving material actually removes the effectiveness of 
the latex from the tile surface. Although some haze 
forms on the surface of latex-portland cement mortars, 
even without the use of an improving material, the haze 
that forms strongly adheres to the tile surface making 
polishing of the surface a difficult if not impossible 
task. 
The materials found most effective in improving 

washability of the latex-portland cements include those 
designated above as Group (6) coalescing accelerators 
of which are preferred polyacrylic acid, polyacryl 
amides and soluble phosphates. , 
The polyacrylamides found useful in the present in 

vention are those commercially availible within the 
range of molecular weight of 30,000 to 6,000,000. 
However, the higher molecular weight of polyacryl 
amides are preferred. The polyacrylamides may be ani 



3,866,383 
7 

onic, catonic, or nonionic in character and the charac 
ter of the polyacrylamides may be modified through re 
actions involving the amide groups. Examples of such 
polyacrylamides include those manufactured by the 
Hercules Chemical Co: RETEN A-l , a high molecular 
weight polyacrylamide of anionic character having a 
viscosity in a 1 percent solution of 1000-1500 cps; 
RETEN-ZOO, a non-ionic high molecular weight poly 
acrylamide having a viscosity of 300-500 cps in a l per 
cent solution; RETEN—2l0, a high molecular weight 
cationic polyacrylamide having a viscosity in a 1 per 
cent solution of 1300-1800 cps. Aqueous solutions of 
polyacrylamides have been found useful where the 
polyacrylamide is present in the solution in the range 
of .02 to 1 percent by weight. Mixtures of the various 
polyacrylamides have also been found very effective. 
A wide range of molecular weights have also been 

found useful for polyacrylic acid as well. Although mo 
lecular weight from 8,000 to 20,000 are effective, the 
higher molecular weights from 16,000 to 20,000 are 
preferred. A factor which must be considered is 
whether the viscosity of the improving material in 
aqueous solution will enable it to be applied easily to 
the grout, for example by spraying or by sponge appli 
cation. This consideration concerns polyacrylic acids 
as well as the other materials contemplated herein. 
Aqueous solutions containing from 0.5 to 5 percent 
polyacrylic acid by weight have been found useful. 
The water soluble phosphates include dibasic phos 

phates which are water soluble. As the d‘ibasic phos 
phates do not have a strong effect on the viscosity of 
the composition, a wide proportional range has been 
found useful, of about 1 to 12 percent by weight. An' 
example of a water soluble dibasic phosphate found ef 
fective is ammonium dibasic phosphate. 

EXAMPLE I 

Part A 
A polymer emulsion based grout on the following for 

mula was applied to the surface of glazed wall tile set 
in‘ a common ceramic tile adhesive on a gypsum wall 
board wall: 

Acrylic aq. emulsion (AC-33)* 20.03 grams 
Ethylene glycol 2.82 grants 
TiO2 3.17 grams 
Potassium tripolyphosphatc 010 grants 
Anti-foamingtagent (H2 grants 
Limestone (5 micron part. size) 19.50 grants 
Silica (—325 mesh) 2|.30 grams 
Thickencr (Carbopol 934) 0.01 grams 
Alumina trihydrate 27.72 grams 
Spherical glass (44-74 micron part size) 5.00 grams 
Phenylmercurial fungicide 0.23 grams 
' AC~33 is an acrylic latex polymer emulsion based on a major amount of ethyl 
acrylate and a minor amount of methyl methacrylate in proportions to provide a 
glass transition temperature of 12°C. sold commercially by Rohm and Haas. 

The grout was spread over the entire tile area using 
a smooth rubber trowel and properly forced into the 
vertical and horizontal joints between the tile. After the 
joints were filled, the excess grout was removed using 
the edge of the trowel as a squeegee. After a short dry 
ing period, the remaining grout film and excess mate 
rial ?lling the joints was wetted with a sponge and wa 
ter, and the wall surface scrubbed lightly to loosen and 
remove the excess grout. Extreme care was taken to 
avoid too much water which would run down the verti 
cal joints between tile and wash away grout that should 
remain. The sponge was used to wet polish the tile sur 

- face and dress the joints to a smooth finish and even 
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8 
contour. When the wall looked clean, sponging was 
stopped and the wall left to dry before final cleanup. As 
the wall dried, a haze formed over the tile surfaces. A 
dry cloth polishing rag was used to wipe off the dry 
haze. It was handled carefully and the haze came away, 
but took much work. The haze'was hard on the tile by 
the time the last half of the wall was being worked and 
the wall had'to be rewetted with a sponge to soften the 
haze. 
The finished wall looked fine, but on close inspection 

it could be seen that vertical grout joints were deeper 
than ideal, a condition called “washed-out" by the 
trade and the horizontal joints had creases in their cen 
ter line in many instances. The whole operation took 25 
minutes of working time and was tiring during the diffi 
cult polishing stages. 

Part B 
An identical wall surface and identical grout were 

used to duplicate the experience described in Part A of 
this example, except that the method of this invention 
was used to apply a 6 percent solution of calcium chlo 
ride in water to the wall at a critical time. 

After the grout was spread on the wall and forced 
into the joints, the wall was squeegeed as before. At this 
point in the operation, the solution of calcium chloride 
was sprayed on the wall in sufficient quantity to just wet 
it all without it running down the wall surface. Immedi 
ately after the spraying. the sponging and dress‘ingof 
the joints was done. It was obvious that the grout in 
joints was firm and not easily‘washed away by excess 
water, so much less care and more speed could be used. 
When the cleaning was done in the normal way, it 

was found that the haze that formed on the tile easily 
dusted away with the dry cloth. In fact, a small area left 
overnight dusted away the next morning as easily as the 
day before. 
The finished wall looked very good. Vertical joints 

were full as desired and the horizontal joints were 
smooth and even without creases. The whole operation 
took only 20 minutes, a savings of 20 percent of the 
time and, as noted, resulted in a superior finished job. 

In this example the effects of the sprayed<on solution 
were (1) firming of the grout in the joint which allowed 
faster'washing and dressing and (2) some effect on the 
dried haze which made it easy to remove in a simple 
manner. ' 

It should be noted that an attempt to add calcium 
chloride directly to the grout before it was applied to 
the wall caused it to thicken so that it could not be tro 
welled and overnight it became hard in the can. 

EXAMPLE [I 

Other chemicals were checked for .their ability to 
produce either of the beneficial effects on the polymer 
emulsion grout described in Example 1. 

effect on firm 
Chemical ing of joints effect on haze 

5% Ammonium Chloride ?rms joints dusting improved 
solution 
25‘7r/75‘72 mixture of mineral dusting improved 
oil ?rms joints up to 2 hrs. 
and mineral spirits after final wash 
Calcium Hydroxide, ?rms joints dusting improved 
saturated solution . 

25% acetone in water firms joints dusting improved 
up to 24 hrs. 

25% glycerin in water not much dusting good up 
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effect on firm» 
Chemical ing of joints effect on haze 

to 72 hrs. 
dusting improved 

firming 
Mixture of 6% aluminum good firming 
chloride and 6% magnesium 
chloride 

effect up to 72 hrs. 

These results illustrate the value of the new method 
and its versatility. 

EXAMPLE III 

An epoxy grout of the water cleanable type described 
in U.S. Pat. No. 3,212,946 was used to grout ceramic 
wall tile. The procedure is similar to that of Example I 
except that the grout residue on the surface of the tile 
after trowelling it on the tile surface and into the joints 
is not so easily dispersed in water. Considerable scrub 
bing with the sponge is required to dislodge the sticky 
grout from the tile. A constituent of the nonaqueous 
grout, however, will emulsify in water and then act as 
an emulsi?er for the rest ofthe system so that complete 
removal of the excess grout is eventually effected. Dur 
ing the process, considerable foam is generated, which 
is undesirable, and the epoxy resin resists separation 
from the tile surface. When cleaning was ?nally com‘ 
plete, bubbles of foam have to be removed or broken 
from the surface of the grout in the joints between tile, 
and the labor of the operation is considerable. 

In a second attempt of the same grouting operation 
according to the method of this invention, tri-nebutyl 
phosphate was sprayed lightly in the panel after the 
squeegee operation. Subsequent washing with water 
was much easier mainly because of the substantial re 
duction of foam during the scrubbing operation but 
also because the tri-n-butyl phosphate appears to “lift” 
the epoxy resin away from the tile surface interfering 
with the wetting of the tile by the epoxy resin, allowing 
faster em ulsi?cation of it and generally easier clean-up. 

Tall oil fatty acid can be substituted for tri-n-butyl 
phosphate and equivalent results are obtained. 

EXAMPLE IV 

Tile grouts made using a dry Portland cement based 
composition and a liquid Latex additive give good per 

_ formanc’e properties but are difficult to install and 
clean-up. They wash out of the joints easily with excess 
wash water and the residue on the tile surface is so diffi 
cult to remove in the ?nal dry polishing stage that it 
often has to be rewetted. However, when a solution of 
2% percent of polyacrylic acid, molecular weight of 
16,000 to 20,000, in water, was sprayed on the wall 
after the grout was applied and squeegeed, washing 
went much faster with less washing out; a cleaner wall 
surface resulted after washing; and the have that 
formed dusted away effortlessly —~ 21 great improve 
ment. 
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EXAMPLE v 

Various Latex-Portland cement mortars were pre 
pared using liquid latex components presently available 
and commercially used for such compositions. These 
latex-portland cement grouts are designated A. B, C 
and D in the table below representing four different 
marketed brands of latex components used. The grout 
compositions were prepared to the desired consistency 
for grouting wall tile comprising about 40 parts by 
weight latex emulsion. 
Each grout was spread over a separate tile area and 

into the vertical and horizOntal joints between the tiles 
by using a smooth, rubber trowel. After the joints were 
filled, the excess grout was removed by using the edge 
of the trowel as a squeegee. 

Part A — Control 

Each grout was allowed to set and dry for a short pe 
riod of time and then the remaining grout film and ex 
cess material filling the joints was wetted with a sponge 
and water and scrubbed lightly. Extreme care was 
taken to avoid too much water which would run down 
the vertical joints between tile and wash away grout 
that should remain. The sponge was used to wet polish 
the tile surface and dress the joints to a smooth finish 
and‘even contour. When the wall looked clean, spong 
ing was stopped and the wall left to dry before final 
cleanup.,As the wall dried a haze formed over the tile 
surfaces. The haze that formed could not easily be re 
moved by the normal polishing procedure of cloth buff 
ing. The haze adhered to the surfaces requiring hard 
and excessive polishing while necessitating extreme 
care to protect the grout in the joints. 

After the haze was removed, the finished wall looked 
fine, but on close inspection it could be seen that verti~ 
cal grout joints were deeper than ideal, for the grout 
suffered a condition called “washed~out” by the trade 
and the horizontal joints had creases in their center line 
in many instances. The whole operation took 25 min 
utes of working time and was tiring during the difficult 
polishing stages. 

Part B - Improving Materials 
The procedure described in Part A was repeated ex 

cept that various improving materials were applied to 
the wall at a critical time. 
After each grout was spread on the wall and forced 

into the joints, the wall was squeegeed as before. At this 
point in the operation a solution of improving material 
was sprayed on each wall area in suf?cient quantity to 
just wet the grout and tile surfaces without causing the 
solution to run down the wall surface. Immediately 
after the spraying, ‘the sponging and dressing of the 
joints was accomplished. 
The Table below summarizes the effectiveness of 

each improving material used with the various latex 
portland cement grout compositions on the key proper 
ties of ( l ) firming of the grout in the joint and the (2) 
dustability of the haze which is important for clean effi 
cient polishing. ' 

Latex—Portland Cement Grouts 

Property Improving Effect on Grout 
Material in Aqueous 
Solution - percent only only 
.w. good firmed dustable 

over~all joints haze none 

none control 
polyacrylic acid 
(M.W. £l\'. 8000) —3rwl C All 
poly-acrylic acid 
(M.W. av. 8000) 155/1 A.B,C 
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Property Improving Effect on Grout 
Material in Aqueous 
Solution - percent only only 
h.w. good firmed dustablc 

over-all joints haze none 

polyacrylic acid 
(M.W. M28000) -2.5‘7( 

citric acid —5‘72 ' A.D' 
acetic acid ~39? A.D 
maleic acid —37( AD 

lactic acid —l‘71 A.D 
ammonium dibasic 

polyacrylamide . 

(anionic) —0.05‘72 
polyacrylamide 
(cationic) —0.03'/z 
polyacrylamide 
(nonionic) —0.03% D 
polyacrylamide - 

(cationic) —0.029Z A,D 
(nonionic) ——0.02'/1 

In the Table A, B and C denote styrene-butadiene co 
polymer latex-portland cement groutscontaining as the 
latex component TEC Crete manufactured by Techni 
cal Adhesives, L & M ?exible grout additive manufac-' 
tured by L '& M ‘Surco Mfg, Inc., and Laticrete No. 
3701 , grout additive manufactured by the US. Rubber 
Co., respectively. D, in the Table, is a polyvinyl acetate 
based latex-portland cement grout containing as the 
latex component TEC Tile Bond manufactured by 
Technical Adhesives. > . 

It can be ‘seen from the table that the property im 
proving materials are not equally effective when used 
with each grout. For example, lower molecular weight 
polyacrylic acid (M.W. av. 8,000) used in small quan 
tity was not found effective for grouts A and B although 
it was effective for C. When used at greater concentra 
tion, this low molecular weight polyacrylic acid was ef 
fective for all the grouts tested, namely, A, B and C. 
Also, anionic and nonionic polyacrylamides were 
found particularly effective for the D grout and not for 
the A grout. However, the cationic polyacrylamides 
were found effective for the A grout and not the D 
grout. With applicant’s present invention it is now pos 
sible for one skilled in the art to chose the property im 
proving material most effective for a particular latex 
portland cement grout to obtain superior properties. 

What is claimed is: 

- 1. In a method of grouting tile which comprises the 
steps of: 

a. trowelling a Latex-Portland cement grouting com 
position on a tiled substrate and into the joints be 
tween the tile, said tile placed on said substrate; 

b. removing excess grout from the tile faces; 

25 

30 

35 

40 

45 

50 

55 

c_. washing the tile surface and shaping the joints to 
the desired configuration; and 

d. cleaning the tile once the tile faces are dry; the im 
provement which comprises an additional step of 
applying to the grout after trowelling a material se 
lected from the group consisting of polyacrylic 
acid, polyacrylamide, and water soluble phos 
phates which bene?cially change the rheology of 
the grout subsequent to its placement between 
tiles. 

2. The method of claim 1 wherein said material'is a 
polyacrylamide selected from the group consisting of 
anionic, cationic, and nonionic polyacrylamides, and 
mixtures thereof. ' 

60 

3. The method of claim 2 wherein the polyacrylamide 
is anionic in character. ' 

4. The method of claim 2 wherein the polyacrylamide 
is cationic in character. 

5. The method of claim 2 wherein the polyacrylamide 
is nonionic in character. " 

6. The method of claim 2 wherein the polyacrylamide 
is present in an aqueous solution in the range of 0.02 
to 0.1 percent by weight of the solution. 

7. The method of claim 1 wherein said material is a 
water-soluble phosphate. 

8. The method of claim 7 wherein the water-soluble 
phosphate is a water soluble dibasic phosphate. 

9. The method of claim 7 wherein the water-soluble 
phosphate is present in aqueous solution in the range 
of from l—l2 percent by weight of the solution. 

10. In a method of grouting tile which comprises the 
steps of: . 

a, trowelling a Latex-Portland cement grouting com 
position on a tiled substrate and into the joints be 
tween the tile, said tile placed on said substrate; 

b. removing excess grout from the tile faces; 
c. washing the tile surface and shaping the joints to 
the desired configuration; and 

d. cleaning the tile once the tile faces are dry; the im 
provement which comprises an additional step of 
applying to the grout after trowelling polyacrylic 
acid which bene?cially changes the rheology of the 
grout subsequent to its placement between tiles. 

‘ 11. The method of claim 10 wherein the polyacrylic 
acid is present in an aqueous solution in amounts of 
from 0.5 percent to 5 percent by weight of the solution. 

12. The method of claim 10 wherein the polyacrylic 
acid has a molecular weight of from 8,000 — 20,000. 

l3.'The method of claim 10 wherein the polyacrylic 
acid has a molecular weight of from 16,000 to 20,000. 

14. The method of claim 1 wherein the latex compo 
nent of the latex-portland cement grouting composition 
comprises a styrene-butadiene copolymer. 

15. The method of claim 1 wherein the latex portion 
of the latex-Portland grouting composition comprises 
polyvinyl acetate. 

16,. The method of claim 1 wherein said bene?cial 
changes comprise a sufficient ?rming of the grout so 
that when the washing or cleaning step is performed the 
grouting composition is not undesirably removed and 
/or the forming of a dustable haze which is easily re 
moved. 

* * * * * 


