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This invention relates to fluid-permeable ceramic plant
husbandry equipment which has been rendered parasitic
minor plant growth proof and to methods for the pro-
duction thereof.  In other words, this invention con-
cerns porous' flower pots, hothouse equipment, flower
boxes, seed beds and similar articles’ made of porous
ceramic material which has been treated to prevent the
‘growth of fungi, algae, or other parasitic minor plants
upon the surface or within the pores thereof, and also
new methods for the manufacture of such treated ceramic
ware. As employed herein, the term “ceramic” em-
braces not only clay and earthenware materials more
conventionally designated “ceramic,” but also cementi-
tlous materlals perhaps not conventionally designated
as “ceramic,” but porous in nature and presenting similar
problems with regard to prevention of parasitic minor
plant growth thereon or therein. Such cementitious. ma-
terials may comprise, for example, cement and aggregate
xmxes, cement and asbestos mixes or the like.

It is well-known that the same conditions of humidity,
temperature and the like which are essential to the suc-
cessful growth of ornamental and useful plants are also
propitious for the attack of ceramic containers in which
‘the plants are grown by fungi, algae, or other parasitic
minor plant growths Such parasitic plant growth upon
plant containers is highly undesirable for a number of
reasons. First, such parasitic growths detract from the
ornamental appearance of the container and in cases
where flower pots and contents are sold by florists, it
is often necessary for the florist before a sale can be
made either to wash the pot or wrap it with some other
covering material, place it in a surrounding jardiniere, or
to re-pot the contents in a new container. All of these
procedures are drsadvantageous because they involve a
cost factor which is quite significant, over a period of,
-say, a year’s time, and because they frequently result in
some damage to the plant. Secondly, the parasitic plant
growths which attack flower pots or similar horticalture
equipment are often of a slimey nature, which makes it
difficult to handle the container, particularly if it is wet.
Finally, if the parasitic growth upon the ceramic article
becomes heavy or severe enough, it can have detrimental
effects upon the growth of the desired plant within the
container by filling up the pores of the container and
shutting off the supply of air to the roots of the con-

\ tained plant through the pores of the container, by har-

boring destructive organisms which may attack the de-
sired plant, or in other ways.

Although the detrimental effects of the growth of
fungi, algae or other parasitic minor plants upon horticul-
ture equipment have long been known, and a number
of ways have been devised to prevent the occurrence of
such parasitic growths, the known solutions for the prob-
lem have left much to be desired. For example, it is
known that it is possible to prevent or mitigate the growth
of parasitic minor plants upon flower pots or other

similar ceramic articles by glazing the article with a sili- v
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This, however, renders the container impermeable to
air and other fluids and prevents the roots of plants sur-
rounded by the glazed or enameled container from
breathing through the container walls, :

Attempts have also been made to overcome this para~-
sitic growth problem by treatlng or impregnating Pporous:
ceramic articles with various commercial fungicides in’
different concentrations, but such procedures have been:
found to be generally unsatlsfactory in preventing para--
sitic plant growth upon' the containers for any satis--
factory length of time when subjected to watering and:
similar growth producing operations.. Furthermore it
has- been found that any substantial concentratlon of’
commercial fungicide” in the porous container can -be:
injurious to the growth-of the plants contamed therem.

A principal object of this invention. is the provision:
of new forms of flower pots flower ‘boxes; hothouse:
equipment, plant receptacles bulb dishes, . jardinieres;,
earth boxes, cold-frame parts, seed boxes, planters, or
similar ceramic plants husbandry equipment of the fluid--
permeable type. Further objects include:

(1) The provision of new improvements in the manu--
facture of porous ceramic flower pots, hothouse equip-
ment or similar ceramic plant husbandry equipment.

(2) The provrslon of new methods for rendering
porous ceramic plant husbandry equipment resistant ‘to:
attack by parasitic minor plant’ growths without destroy—
ing the air permeablllty thereof, .

(3) The prov1sron of flower pots, hothouse eql.upment
and similar ceramic plant husbandry ‘equipment which
are permeable to air while being resistant to growth there-
on or therein of fungt, algae, or other parasmc minor

1p1ants

(4) The provision of new forms of porous plant con-
tainers, hothouse equipment or the like which may be
used under greenhouse COIIdlthI]S or snnllar circum-

‘stances of high humidity, hght mtensny and temperature
‘propitious to the growth of parasitic minor plants; e.g,

fungi or algae, and still remain practlcally free: of “such
parasitic growths when so -used, ‘even over extended
periods of time, and which at the same time afe free of
any toxic effects upon the desrred plants grown therem
or therewith.

(5) The provision of new ﬁl.lld permeable ceramic
plant husbandry equipment which is free of the tendency
of water-soluble salts to leach ‘therethrough and to de-
posit upon the surface' thereof when such _equipment is

- used for the growing of desirable plants. -
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cate layer or coating it with paint, enamel or the like. -

Other objects and further scope of apphcablhty of the
present invention will bécome - apparent from the -de-
tailed description given hereinafter. It should be under-
stocd, however, that the detailed description and specific
examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since.
various changes and modifications within the spirit and’
scope of the invention will become apparent to those:

skilled in the art from this detailed description. .-

These objects are accomplished according to the pres--
ent invention by treating a porous ceramic flower . pot
or other plant husbandry article with a water-proofing:
composition so that the porous article becomes. impreg-
mnated with the composition, and thereafter.drying or
otherwise treating the impregnated-article to remove any
volatile components of the impregnation. composition:
such as by evaporation, and leave a non-volatile, water-
insoluble water-proofing agent within the pores and. upon
the surface of the porous ceramic article.-. The porous
ceramic article can be meregnated usmg a water-proof-
ing composition in the form of an organic solvent solu-
tion, a water solution, an emulsion, or vapors of a water-
proofing agent. The impregnation may be accomphshed
by spraying the composition’ onto the article, by coating
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the artlcle in's the manner-of brush painting, or Dy directly
immersing the-article in a body of the composrtlon Fol-
lowing the impregnation of the ceramic article, volatile
components of the composition can.be removed or trans-
‘formed- ‘into -non-volatile materials by a1r-drym0 or by

heating the impregnated article.
- If a water-proofing agent of a normally gaséous nature

or one which can be volatilized ‘without decomposrtlon is

employed, the impregnation of the porous ceramic article

can be acomphshed by placing it in an atmosphere com-

" posed in whole or in part of the gaseous or volatilized

““water-proofing agent. Following such vaporous unpreg-
nation -of the article, the:impregnated structure is sub-
jected to heat or other conditions which will transform
- the wtaer-proofing ‘agent into a "non-volatile form and fix
ithe ‘agent to the. porous ceramic “article.

10

1mpregnat10n of from five mmutes to thlrty mmutes are
employed.

Example I

A water-proofing agent solution is prepared by dis-
solving about 3% of stearate chromic chloride in a vola-
tile -hydrocarbon solvent. Common porous clay flower
pots are 1rnpregnated with the resulting solution by im-
mersitg the pots in a bath of the solution for about fifteen
minutes, withdrawing. the pots and permiiting them to
drain for a few minutes, ‘The impregnated pots are then

" ‘baked at about 200° ‘F. for about-fifteen minutes fo thor-

15

A‘more completé understanding of.the new products

-‘and methods-of -this invention can be had by reference
to the following examples, which describe actual produc-
. tions of new plant husbandry equipment in accordance

with this invention. In these examples, all parts or per- :

- centages are by welght unless otherwise specrﬁed
Example 1

Porous ¢eramic flower pots of the common red clay
type -are immersed in a 2% solution of an organopoly-
siloxane in a relatively low ‘boiling aromatic hydrocarbon
solvent for approximately ten minutes.- The solution im-
pregnated flower pots are then withdrawn from the water-
proofing agent bath, and allowed to. drain. = Next, the
pots are air-dried for two hours and finally baked “for
approximately fifteen minutes at 300° F.

The resulting flower pots have approximately the same.

general appearance -as. untreated pots, although -water
brought in contact with them stands as small droplets
upon the sides of the pots rather than quickly soaking
‘into the pots.as is the case with untreated ones.

A variety -of different plants.are potted into the treated
flower pots and are grown therein under suitable green-
house conditions for over one-half year. During all this
time, it is found that the pots remain substantially’ com-
pletely free of any fungi or algae growth thereon. Also,
the pots are found to be free from outer surface deposits
of water-soluble salts which tend to leach out during suc-
cessive waterings. - Furthermore, it is found through com-
parison with control plants grown at the same time.-and
" under the same.conditions in-untreated pots, that the
plants suffiered no ill effects from the-treated pots.

In other cases, similar results were obtained using or-
ganopolysiloxane solutions ranging ‘from 0.015 to. 5%
. concentration, impregnation times:of 5 to 30 minutes, air-
" drying times of 0.5 to 8 hours and bakmg times of 5
‘to 30 minutes at 150 to 350° F

Example II

An impregnation solution is prepared by dissolving 3
parts of sodium methyl siliconate in watér.. Porous
ceramic pots are immersed in a bath of this solution for
10 minutes, ‘withdrawn, and allowed to drain: for sev-

“'eral minutes. They are then air-dried for several days,
during which time the impregnated water fully evapo-
- ratesl and the siliconate becomes fixed to the ceramic ma-
terla
- The resulting pots are generally similar in appearance
to those prepared as in Example I. Furthermore, actual
tests of the pots under greenhouse conidtions result in
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the same freedom from ‘attack by parasitic minor plant .

growths and Ieachmg of water-soluble-salts to the surface,
as was noted in connection wrth the greenhouse testing of
the pots- of Example L.

Substantlally similar results are obtamed in further
cases in which water solutions of the water-prooﬁng
agent, i.e., sodium methyl siliconate, rangmg in concen-
© tration from 0.03 to 5.0% and.immersion times to effect

70

oughly dry the pots and ‘set the non-volatile -residue of
the treating solution in'the pores of the ceramic material.

The resulting treated pots have a greenish coloration
as a result of the water-proofing treatment and do mot
soak up water dropped théreon, although’ they remain
permeable to air and other gases. Use of the ports-under
actual greenhouse. growing conditions- demonstrate the
pots to .be protected against attack by fungi or algae
growths ' after more than one-half year. testing. Also,
they remain substantially free.of deposit on the surface
of water-soluble salts which might be leached out of the

- potting soil during this period of use.

In further cases, similar results are obtained in treat-
ing porous clay pots with stearate chromic chloride -solu-
tions of concentration from-0.25 to 5% for immersion
times of-five to thirty minutes, and air-drying for one to
two days without baking, or.with baking of the drained
pots at temperatures-from 150 to300° F: for periods
of time ranging from-about 10 to 60 minutes.

An essential element, of course, for carrying out the
methods of this invention and producing the new hor-
ticultural - equipiment -is -a ‘suitable- water-proofing com-
position. - Various-water-proofing agents have been found
to be useful for making such compositions, but best te-
sults have been obtained with organic water-proofing
agents, especially the class of materials known as silicones
and the class of material which can be desrgnated as metal
salts of fatty acids.

In the class of silicones, examples of usable water-
prooﬁng agents include sodium methyl siliconate, silicone
resins and organo-polysiloxanes:.

In the class of metal fatty acid-salt water-prooﬁng

agents, usable materials include aluminum-and zinc salts

of lauric, palmitic, oleic and stearic acids and heavy metal
complex fatty acid salts.such as stearate chromic chlorlde,
or the corresponding acyl metal chlorldes of the prevx-
ously named fatty .acids.

With water-proofing. agents  which are Water-msoluble,
orgamc solvent. solutions. or water dispérsions ‘or emul-
sions miay be used as-the 1mpregnat1ng fluids. - Where
water-soluble impregnating materials-are employed which,
upon air-drying, - hedting, or in the. presence: of ‘suitable
curing or - polymerizing agents or in contact with the

_ceramic article transform into. water-insoluble materials,

water solutions may -be used to create the impregnating
fluids. "On the other hand, the impregnating. fluid may
constitute a gaseous atmosphere as" would be ‘the case
with the use of certain of the monomeric organosﬂoxanes

The concentration of active water-proofing agent in

,the compositions used to.impregnate the ceramic materi- .-

als its not crifical. However, the concentration should not

‘be so great that the pores of the ceramic material are com-

pIetely filled or so that the treated -ceramic article ac-
-quires a continuous surface coating such as would result
when the article is painted or varmished.  Most satisfac-
tory results have been found. to be obtained when solu-
tions or dispersions comprising .01 to 5% of the water-
proofing agents. are used.

The-amount .of non-volatrle water-prooﬁnf’ agent which
is incorporated in the porous ceramic article in crder to
create the.parasitic growth preof body-is not critical. As

. .indicated, it-should not be so great as to' completely fill
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face. Considerable latitude below this amount is possi-
ble, but sufficient should be incorporated to render the
article substantially unweitable by water, i.e., to render
the article so that water applied to. the article will stand
as droplets thereon rather than be soaked into the ceramic
as would be the case of an untreated article.

It is necessary to dry and set the water-proofing agent
within the ceramic article following impregnation. Un-
less a water-proofing agent is employed which requires
curing or polymerizing in order to produce the final de-
sired product, air-drying at room temperature can be em-
ployed for this purpose. On the other hand, greater
speed of production can usually be obtained by baking
or heating the impregnated ceramic at elevated tempera-
tures. The temperature for this operation is not critical,
although it should be held safely below the decomposi-
tion temperature for the water-proofing agent. Usually
temperatures of 150 to 350° F. are satisfactory with bak-
ing times of five minutes to several hours. Of course, the
holding time at the elevated temperature will generally
vary inversely with the temperature employed. Where
curing or polymerization of the impregnated material is
required, suitable heat or other reaction conditions re-
quired to bring about the curing will be employed.

The methods of this invention do not require any spe-
cial equipment or apparatus, and they may be carried out
by using hand operations, such as by a home hobbyist or
a small greenhouse operator, or they may be employed
by high production manufacturers using large capacity
conveyors, immersion or spray equipment and drying
ovens.

New procedures of this invention are useful in pro-
tecting all varieties of porous ceramic plant husbandry
equipment against the attack of parasitic minor plant
growths. Examples of equipment to which the invention
has been found applicable include flower pots, flower
boxes, earth boxes, planters, bulb dishes, jardinieres, and
all ceramic hothouse equipment such as trays, dividers,
supports and the like, Such articles can be made from
any of the standard materials used to produce porous
equipment of this type, e.g., clay, earthernware, cement
and aggregate mixes, cement and asbestos mixes or the
like, and the term “ceramic plant husbandry equipment”
as used herein and throughout the appended claims is
meant to include all of these types of articles.

Ceramic equipment treated in accordance with this in-
vention is protected against growth in or upom it of
most parasitic minor plants, including the minute forms
of pteridophytic plants or moss, thallophytic plants or
fungi, including that commonly calied mildew, and algae
plants. Furthermore, the new treated ceramic articles of
this invention do not become disfigured or discolored
during use by outer surface deposits of white or colored
salts which commonly occur on flower pots or other horti-
cultural equipment during extended use to leaching out
of water-soluble salts from the soils or the like con-
tained within the pot or other article. At the same time,
no detrimental effects upon desired plants grown or raised
in, or by the use of the treated ceramic articles have
been found to occur. Accordingly, it will be apparent
from the foregoing description of the invention that it
provides a simple, but highly effective solution to several
of the long-standing problems which have been associated
with the use of ceramic plant husbandry equipment.

‘What I claim is: :

1. Porous ceramic plant husbandry equipment which is
permeable to air while at the same time resistant to at-
tack by parasitic minor plant growths comprising a por-
ous ceramic form impregated with an organic water-
proofing agent in such amount to render the form sub-
stantially unwettable by water while it remains permeable
to air.

2. Porous ceramic hothouse equipment upon which
parasitic minor plants do not grow even during use there-
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of in hot, humid atmospheres for extended periods of
time, comprising a ceramic porous hothouse article im-
pregnated with a water-procfing agent in such amount
that the article is substantially unwettable by water while
it remains permeable to air.

3. Porous ceramic fiower pots which have been ren-
desired resistant to attack by parasitic plant growths by
impregnation with an organic water-proofing agent in
such amount that the article is substantially unwettable
by water while it remains permeable to air.

4. Fungi and algae proofed porous ceramic plant hus-
bandry equipment which has been impregnated with or-
ganic water-proofing agent in such amount as to render
same substantially unwettable by water while it remains
permeable to air.

5. The method of treating porous ceramic - plant
husbandry equipment to render the same fungi and algae
proof, which comprises impregnating a porous ceramic
plant husbandry article with a solution of an organic
water-proofing agent of such concentration relative to
the quantity of solution impregnated into said article
that upon evaporation of the volatile components of the
solution, the article remains permeable to air and then
evaporating the volatile componenis from the solution
impregnated article to leave a dry article containing the
non-volatile components of said solution.

6. The method of claim 5 wherein said solution is an
organic solvent solution of an organic silicone.

7. Air-permeable, ceramic plant husbandry equipment

which has been rendered parasitic minor plant growth-
proof by impregnation with an organmic -water-proofing
agent in such amount that the article is rendered sub-
stantially unwettable by water while it remains permeable
to air. :
8. Air-permeable, ceramic plant husbandry equipment
which has been rendered parasitic minor plant growth-
proof by impregnation with the metal salt of a fatty
acid jn such amount that the article is rendered sub-
stantially unwettable by water while it remains permeable
to air.

9. Air-permeable, ceramic plant husbandry equipment
which has been rendered parasitic minor plant growth-
proof by impregnation with an organic silicone in such
amount that the article is rendered substantially un-
wettable by water while it remains permeable to air.
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Patent No, 2,939,247 June 7, 1960
Henry J., Palumbo

It is hereby certified that error appears in the.printed specification
of the above ‘numbered patent requiring correction and that the said Letters
Patent should read as corrected below. ‘

Column 2, line 20, for "plants™ read -- plant ==i column 3,
line 15, for "wtaer-proofing" read -- water-proofing --; column
4, line 18, for "ports" read -- pots --; column 5, line 55,
for "use to" read -- use due to —-, '

Signed and sealed this 29th day of November 1960,

(SEAL)
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KARL H, AXLINE ROBERT C. WATSON
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