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- Mainlenance of Interior Marble

*MAINTENANCE OF INTERIOR
MARBLE

Based upon investigations at the National Bureau of Stan-
dards by D. W. Kessler, Research Associate. (a)

"(Research work financed by the National Association of
Marble Dealers.)

PREFACE
TIHS booklet is intended mainly for the use of those

charged with the care of interior marble work. It

embodies in brief form the results of a research pro-
gram carried out at the National Bureau of Standards under
the auspices of the National Association of Marble Dealers.
Various phases of the cleaning problem are discussed from
a practical standpoint. Methods for eradicating all the
common types of stains are given and a few suggestions are
made which may prove of use to the marble setter.

The recommendations herein are based on: 1st, the
results of over 10,000 laboratory tests and experiments;
2nd, a comprehensive study of numerous marble installa-
tions; 3rd, the experience of persons who have been long
associated with such problems in a practical way.

*Pui)lished by Permission of the Director of the National Bureau of
Standards of the U. S. Department of Commerce.

{a) The complete report of this research is being published as a %

Bureau of Standards Technologlc Paper.
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PART I. CLEANING

S

1. Description of Trade Cleaning
Preparations

HE most widely used preparations for cleaning marble

I floors consist of a scouring grit, powdered soap and
carbonate of soda mixed in the dry form. These vary

in weight from 40 to 55 pounds per cu. ft., depending on
the amount of grit present, this being the heavy ingredient.
The relative amounts of these constituents vary consider-
ably in different preparations. The following statements
based on chemical analyses of several trade preparations of
this type will convey some idea of the proportions found:

" Ingredients . Amounts
Scouring Grit (b) 30 to 90 per cent
Sodium Carbonate (c) 2 to 50 per cent
Soap (anhydrous)............. 2 to 9 per cent
Water 1 to 20 per cent

One widely used preparation of this type is a mixture of
sodium carbonate and sodium bicarbonate (d) with the
grit and soap. Most preparations of this type are sold in
the dry form but a few have been found which are mixed
to a paste with water. In such preparations the water
content may be as high as 40 per cent of the weight.

Another type of cleaning preparation marketed in the
dry form consists of all water-soluble ingredients, that is,

(b) Scouring grits usually consist of volcanic ash or finely crushed
quartz, ‘ :

(c) Sodium carbonate in the foxm of crystals is called washing soda.
In the dry powder form it is known as soda ash. -

(d) Sodium bicarbonate is also known as baking soda and bicar-

bonate of soda.
f""-‘m
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it contains no scouring grit. This type embraces a con-
siderable variety of compositions such as: sodium car-
bonate and powdered soap, sodium carbonate and sodium
bicarbonate, sodium carbonate and trisodium phosphate,
or trisodium phosphate alone. :

Liquid soap preparations are also used to some extent,
some of which contain small amounts of scenting or waxing
“ingredients. -
~ Miscellaneous materials or preparations which have been
- used more or less extensively are: soap, ammonia water,
Javelle water, oxalic acid, oxygenated soap and scouring
grits with water. ;

2. Choice of Cleaning Preparation

The main factors to be considered in choosing a cleaning
preparation for any particular case are: first, cleaning
effectiveness; second, protection of the marble. A building

superintendent may find by experience that a particular

type of cleaning preparation is best suited to his purpose.
The next step is to assure himself that the cleaning pre-
paration is not proving detrimental to the appearance or
permanence of the surface finish or of the marble itself.

3. Efflect‘s of Scouring Grits

As indicated above, the common grits now used in

cleaning preparations generally consist of volcanic ash or
- crushed quartz which are hard minerals. These are ap-
preciably harder than the marble and will abrade the sur-

~ face to some extent. Whether this will prove objectionable

~ or not will depend largely upon the kind of finish the marble
surface has. Coarse particles in the grit are apt to produce
- scratches on marble floor tile, but usually the grits are so

fine that no ill effects will occur from their use on marble

floors or ‘“‘hone finished’’ marble. Hone finished marble
is very smooth and appears somewhat glossy but can readily
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be distinguished from polished marble. The hone finish and
polish are commonly found on wall or standing marble,
railings, balusters, etc., but seldom if ever on the floor
marble. Before using a scouring grit on finer finishes than
that of the floor tile one should first ascertain by trial just
what the effect is going to be. To do this, choose some in-
conspicuous part of the marble work for a test. Fold a
small piece of cloth in three or four layers, dip it in water,
then into the grit or cleaning preparation. Press the cloth
firmly to the marble with the forefinger and scrub back and
forth along the same path. Keep a considerable amount of
grit on the rag until 100 strokes are made. Then wipe the
surface dry and examine closely from different angles, using
a flashlight if needed. If the character of the finish has not
been visibly changed the grit may be considered reasonably
safe for use on that character of finish.

Evidently a specification as to the size of particles in a
cleaning grit is desirable. The laboratory study of the
common grits used in trade cleaning preparations has
indicated that particles passing a 100 mesh sieve will not
produce visible scratches on marble in the usual cleaning
process. Particles which are retained on the 100 mesh
sieve are apt to cause undesirable results on a hone finish.
Very fine particles have no particular scouring value and
a considerable amount of such is undesirable on account of
its making rinsing more difficult.

If polished marble is cleaned with preparations con-
taining hard grits which are reasonably free from coarse
particles, the polish will finally be reduced to a surface
approximating that of a hone finish. In many cases the
hone finish may not prove objectionable but where an in-
vestment has been made in polished marble it is not usually
desirable to change it to a less expensive finish. Further-
more, the use of hard grits on polished marble seldom
reduces the polish uniformly and for this reason some
parts of the marble will show the hone finish while other
parts retain the polish, which is particularly undesirable.

In using a grit on marble floors one should also consider
what may happen to the base slab of the wall-work. Thisis
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asually polished marble and near the floor the mops are
rubbed against it. It is rather common to see the appear-
ance of the base slab rather badly marred due to the effects
of harsh grits. Due to the undesirable appearance that
may result from the use of hard grits in cleaning polished
marble, cofisiderable attention has been given in the re-
search to the effectiveness of grits composed of softer
minerals. The only minerals which appear to meet all the
requirements are soapstone and talc. These are plentiful,
can be readily crushed and graded to the required degree of
fineness, and should prove entirely feasible for the purpose.
The proper grading for the crushed material is about as
follows: All the particles should pass a 100 mesh sieveand
be retained on a 300 mesh.

4. Effects of Various Salts in Marble
Cleaning Preparations

In a chemical sense such compounds as sodium carbon-
ate, sodium bicarbonate, trisodium phosphate, etc., are
called salts. Such salts have long been used in various
preparations for cleaning marble and the fact that they
do not more often cause serious trouble, speaks well for
the endurance of marble. Numerous and extensive ex-
periments have been made to determine how severe the
action of such salts may prove to be under various con-
ditions. If a solution of such salts is allowed to penetrate
the marble, salt crystals form in the pores as the marble
dries. These salt crystals grow in size as the process is
repeated, finally exerting great pressure within the marble.
Numerous scrubbing tests with cleaning preparations con-
taining the commonly employed salts have proven that this

crystalizing action causes a progressive effect which is very
injurious to the marble. It may manifest itself in a some-
what different way on different marbles. In some cases the
_effect becomes apparent by surface spalling of the marble
while in others visible injury may not become apparent for
a long period of time. Careful measurements of the
strength and elasticity have indicated that all marbles
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suffer from scrubbing with preparations containing salts,
and that some. marbles are greatly reduced in strength
before visible injury becomes apparent. Even the strongest
and densest marbles cannot resist this action indefinitely.
Cases have been found where the salts in cleaning prepara-
tions have damaged the marble within a few years.

The surest way to prevent such injury to marble is to
avoid the use of cleaning preparations containing such salts.
However, it is quite evident that these salts aid materially
in the cleaning action and in some cases their use may be
deemed necessary. The research has indicated that the
injurious action of these salts may be largely pre-
vented by rinsing the marble with clear water just
before each cleaning with a preparation containing
such salts. The preliminary rinsing néed not be made a
laborious task. All that is necessary is to thoroughly
dampen the surface. This may be done with a sprinkling
can or spray. Cases in which this process has been used
have resulted in a saving in amountof cleaning materials.

5. How to Determine the Presence of
Salts in a Cleaning Preparation

From the above statement it appears that the building
superintendent should inform himself as to the composition
of the cleaning preparation he is using. Statements of
selling agents in this connection cannot always be relied
upon since they seldom know the composition of the ma-
terial they are selling. If a statement from the manufac-
turer of the preparation in question cannot be had it may
be advisable to have a chemical examination made. The
Secretary of the National Association of Marble Dealers,
648 Rockefeller Building, Cleveland, Ohio, can supply this
information on several of the common trade preparations.

Simple tests may be applied which can be relied upon to
show the presence of the more common salts employed in
cleaning preparations. Dissolve a tablespoonful of the
preparation in a glass of water and add several drops of

(9]
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hydrochloric acid. If it produces a strong effervescence
one may conclude that a carbonate salt is present, such as
sodium carbonate, sodium bicarbonate or ammonium car-
bonate. To test for a phosphate salt in the cleaning pre-
paration one may employ a solution of silver nitrate. This
can be obtained from any druggist or chemical supply
house. One ounce of silver nitrate crystals will prove
sufficient for numerous tests. Dissolve about one half
ounce in a pint of water and keep it well corked in a brown
‘glass bottle. To perform the test for phosphate salts, stir a
tablespoonful of the cleaning preparation in a glass of
water, allow undissolved matter to settle, pour off the clear
liquid, and add to this a few drops of the silver nitrate
solution. If a yellow curdy precipitate forms one may
assume that a phosphate salt is present.

6. The Use of Soap for
Cleaning Marble

Soap is one of the main constituents of a great many
cleaning preparations and may be regarded as a very im-
ggrtant ingredient. Soap alone, if properly used, is

lieved to be the safest detergent for all marble cleaning.
Certain precautions should be taken in its use which are
as follows: 1st, select a pure white soap; 2nd, soften the
water before dissolving the soap in it; 3rd, dampen the
marble surface with soft water before applying the soap
solution; 4th, use soft water for the final rinsing. Most
city waters need a special treatment to render them soft.
Softening treatments will be described under another’
heading. The effect of soap when used with hard water for
cleaning marble is to form a waxlike coating on the surface
-which tends to obscure the true character of the marble.
This is due to the formation of insoluble soaps with the
hardness constituents of the water which accumulate on
the marble surface and are difficult to remove. Softening
processes precipitate the hardness constituents from the
water and when soap is used with a properly softened water
this trouble will not be experienced.
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7. Ammonia Water

Ammonia water has been used to some extent for clean-
ing polished marble and good results have been claimed for
it. On the other hand, it has been known to produce a
yellow discoloration. From the laboratory studies with
ammonia water it appears that some marbles are dis-
colored by it while others are not. However, those marbles
which were discolored did not show such effects until they
had been exposed to the ammonia water treatment for
several months. Hence, it is concluded that an occasional
use of ammonia water will not produce any undesirable

results.
8. Javelle Water

Javelle water is well suited for use on polished marble and
particularly so for toilet stalls because of its disinfecting
and deodorizing properties. - It may be purchased at drug
stores but it will usually be found more satisfactory to
make it up on the job just before use. The materials
needed are chlorinated lime (sometimes called chloride of
lime or bleaching powder) and washing soda. Three quarters
of a pound of chlorinated lime and three pounds of washing
soda added to water will make 10 gallons of Javelle water of
the desired strength for use. The following method of
making this preparation is recommended: Put the chlor-
inated lime into an enameled pan and add water slowly,
mashing the lumps until it is reduced to a paste. Dissolve
3 pounds of washing soda or 114 pounds of soda ash in 1
gallon of warm water. Pour this into a two gallon stone-
ware jar and add the lime paste. Add water enough to fill
the jar, cover and allow the lime to settle. Dip or syphon
off the clear liquid and dilute with four times its volume of
water before use. The Javelle water purchased from the
drug stores is usually of the same strength as that resulting
from this formula and should also be diluted with four times
its volume of water before use.

It is advisable to dampen the marble surface with clear
water before applying the diluted Javelle water. This is
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quite effective in clearing up several kinds of stains. Itisa
bleaching agent and should not be allowed to drip on the
~ clothes or other fabrics. It is also quite corrosive to metals,
hence, if it comes in contact with metal fixtures they should
be immediately washed with clear water and dried. .

9. Oxalic Acid

Although oxalic acid has been used to some extent for
cleaning interior marble it is usually through ignorance of
its real effect. Acids of all kinds dissolve marble. Oxalic
acid is a weak acid and its effect on marble during a few
cleanings would be slight, but constant use will inevitably
destroy the polish or result in a dull, rough surface.

10. Soap Powders

Soap powders usually contain a high percentage of
sodium carbonate and hence if used frequently one should
guard against the action of the salt as described on page 10.
Furthermore, this as well as any other preparation con-
taining soap should be used with soft water.

11. Soap Flakes

Soap flakes ordinarily consist of soap alone and will
usually prove perfectly satisfactory for marble cleaning
purposes if used in accordance with the procedure outlined
on page 10 for soap.

12. Oxygenated Soap

Certain preparations on the market consist of soap flakes
and a small amount of a salt which liberates oxygen, as
sodium perborate. Such preparations are quite effective
cleane;rs and due to their bleaching action are sometimes
effective stain removers. They should be used with soft
water as outlined on page 10.

[12]
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13. Liquid Soap

Liquid soaps usually consist of a solution of potash soap
in water. They are convenient to use and are low in
alkalinity, hence in marble cleaning where the mops come
in contact with woodwork the varnish or paint is not so
readily injured as by preparations containing more free
alkali. After a long period of use the amber color of liquid
soap is apt to cause a slight discoloration on certain
marbles. The same precautions should be observed with a
liquid soap as with other soaps in regard to softening the
water and dampening the marble with clear, soft water
before use. X

14. Rinsing

In using any cleaning preparation it is important to
thoroughly rinse the surface after scrubbing. If a scouring
compound is used on the floor and a part of the grit is not
removed, it not only accelerates the rate of wear under
traffic but may produce prominent scratches. A film of
soap or other slippery matter left on the surface may cause
serious accidents. The importance of thorough rinsing is
so evident and has been so frequently stressed that it
hardly seems worth while to emphasize the point here.
However, the research upon which many of the recom-
mendations herein are based has indicated that the final
rinsing is no more important than the preliminary dampen-
ing of the surface with clear water. Where this practice is
followed the final rinsing can be more easily and more
satisfactorily done. ;

15. Discolorations from Cleaning
Preparations

Some cleaning preparations on the market have a dis-
tinct color. When such are used for a considerable period
on marble of different color from that of the preparation

some of the color may be imparted to the marble. This

2 [13]
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statement refers only to the soluble part of the preparation.
The color of scouring grits is of little concern, in fact a grit
of different color from that of the marble is desirable since
in that case one can more readily see when the rinsing is
thoroughly done.

Particles of asphalt or similar matter which may be
carried from the pavement to the marble floor contain a
small amount of oil. Cleaning preparations which are of
high alkalinity are apt to dissolve or emulsify some of this
oily matter and carry it into the marble, thus causing a
stain that is difficult to remove. Preparations containing

-a high percentage of carbonate or phosphate salts are much
more apt to cause such stains than those consisting mainly
of soap. :

16. How to Soften Water

In large buildings where a considerable amount of soap

is used in cleaning it may be found advisable to install a

base-exchange silicate water softener. This consists of an

apparatus placed in the main water line, causing the water

to flow through a bed of silicates which remove the
hardening elements. Where such method is not feasible,

the following may be employed: Dissolve 12 ounces of

ordinary household lye and four ounces of soda ash in four

gallons of water and keep this as a stock solution for addi-

tion to the scrubbing pail. Fill a clean scrubbing pail

~with the hard water in question. By means of a graduate
add one ounce of the stock solution to the pail of hard

water and stir thoroughly. Dip up a half pint or more in a

glass vessel and into this dip a bar of pure white soap

several times until a small amount of lather is formed.

Examine the soapy water before a light to determine if any

curdy-like particles have been formed. If such are noted

more of the stock solution must be added. Increase the

‘addition to the pail ounce by ounce, testing each time as
above until the proper amount is ascertained. When the

proper amount of the solution has been added, the water
‘will readily form a lather with soap and no curdy particles
will appear in the solution. The suds should endure for

[14]
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'several minutes without further addition of soap. The

water should be hot, or at least fairly warm, else the
softening will be less complete. Having determined the
proper amount of the stock solution to add to each scrub-
bing pail, which will usually be not more than a few ounces,
a cup or measure of this capacity should be obtained for
use by the cleaning squad.

Trisodium phosphate is also a convenient material for

softening water. This is purchased from laundry supply

houses in the form of a white powder. In using this as a
softener the stock solution should be made to contain a
definite amount of the salt, as two pounds to each gallon.
The amount of this stock solution required should be
delter_mined in the same way as for the lye and soda ash
solution.

17. Frequency of Cleaning

It is not necessary to use cleaning preparations every
time wall marble is washed down. Ordinarily clean water
and clean rags are all that is needed. From time to time,
however, it will be noted that this treatment does not
leave the surface entirely clean and fresh. When this be-
comes apparent, then cleaning preparations should be used.

EDE=e EDEZe

PART II.
TREATMENT OF STAINS

P4
1. Iron Stains

RON stains can usually be recognized by their re-
I semblance to iron rust or by their position with respect
to steel parts of the building. : :

Method No. 1—When the stain is not very pronounced
it can usually be removed with sodium citrate and glycerin
as follows: Dissolve 1 part of sodium citrate crystals in 6

L e

Tis1
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parts of water. Add to this solution an equal volume of 7

glycerine and mix thoroughly. Mix a part of this solution
with whiting and work with a putty knife until a thick
paste is obtained. Apply this over the stain in a layer 14
inch thick or more. This will remain soft for a few. days
but when it becomes dry, replace it with a new layer or
soften it by adding more of the liquid. Several repetitions
may be required.

Method No. 2—For deep or intense stains it is more
satisfactory to use sodium hydrosulphite (Na,S,0,).

- Since this chemical is not generally carried by chemical

supply houses the following producers are listed:
J. T. Baker Chemical Co., Phillipsburgh, N. J.
R. R. Street, 28 North Clinton St., Chicago, Ill.
Riverside Mfg. Co., Arcade Bldg., St. Louis, Mo.

The first firm sells the material under its true chemical
designation as given above, while the second sells it under

the trade name “Burmol,” and the last under the name

“Sulphogen.”

As a preliminary treatment dissolve one part of sodium

citrate in six parts of water and apply this to the stained
marble by saturating a white cloth in the solution and
pasting it over the stain. Leave this on the stain while the
materials for the following treatment are being prepared.
If the stained marble is in a horizontal position sprinkle a
thin layer of hydrosulphite crystals over the stain, moisten
with a few drops of water and cover with a thick paste
made of whiting and water. If the stain is on a vertical
face of marble place a layer of the whiting paste on a
plasterer’s trowel, sprinkle a layer of hydrosulphite on the
paste, moisten shghtly and apply it over the stain. Leave
this on for one hour and remove. If the stain is not all
removed, repeat the application. When the stain disap-
pears, rinse the surface thoroughly with clear water and

make another application of the citrate solution as in the

first operation. The purpose of the sodium citrate treat-
ment is to prevent the reappearance of the stain. The
hydrosulphite treatment may dim the polish slightly. If

[16]
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so, repolish by the procedure described on page 26.
Occasionally in treating an iron stain with sodium hydro-
sulphite one may find that the original brown stain has
been changed to black. If hydrated lime is used instead
of whiting for the poultice this nearly always occurs. In
case a black stain occurs it should be treated with hydrogen
peroxide until it is oxidized back to the brown color, then
proceed with the hydrosulphite treatment as described
above.

2. Copper or Bronze Stains

Such stains are sometimes found on the marble bases of
bronze statuary or where brass sign plates are attached to
the marble. The stains are nearly always green, but bronze

_apparently causes brown stains in some cases. The green

stains may be removed in the following ways:

Method No. 1—Mix together in the dry form one part
of ammonium chloride (sal ammoniac) and four parts of
powdered talc. Add ammonia water and stir until a thick
paste is obtained. Place this over the stain and leave until
dry. When working on polished marble use a wooden paddle
to scrape off the paste. An old stain of this kind may
require several applications, Sometimes aluminum
chloride is used in the above procedure instead of the sal
ammoniac.

Method No. 2—Dissolve 8 ounces of potassium cyanide
in one gallon of water. Saturate a thick white cloth with
the solution and paste it over the stain. When the cloth is
dry, soak it again in the cyanide solution and repeat the
operation. Sometimes it is advantageous to combine this
and Method No. 1, that is, remove the greater part of the
stain with the poultice and finish with the cyanide solu-
tion. The cyanide solution is very poisonous if taken mto

the system.
3. Ink Stains

There are several types of ink and, in general, stains
from each type require a slightly different treatment.

Writing Inks—Make a solution of sodium perborate by
dissolving 2 tablespoonfuls in a pint of hot water. Mix

[17]







