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Claims. (Cl. 117-154) 
The present invention relates to the treatment 

of fibrous materials such as textile fabricS and 
fibrous cellulosic sheet material, for instance, 
paper and cardboard, in order to render Such 
fibrous material resistant to wetting and to pene 
tration by water. More particularly, the inven 
tion relates to a method for inducing Water re 
pellence in the fibrous raterial treated by the 
employment of a specific water soluble, alkaline 
zirconium compound, i. e., annonium dicar 
bonato zirconylate, and the fixation of the Zir 
conium compound, or a decomposition product 
thereof, upon the material so treated, whereby 
the effects of the water repellent treatinent Will 
endure through conditions which normally de 
stroy it, either partially or completely. In gen 
era, laundering and dry cleaning are examples 
of processes which destroy water repellence 
effectS. 

So-called water repellence processes have little 
or no effect upon the normal porosity, texture, 
appearance and other perceptible qualities of the 
fabric or paper, aside from its resistance to Wet 
ting and penetration by Water, and in this irespect 
differ fron Water-proofing proceSSes Whereii, the 
fibers of the naterial are coated and the pores 
of the material are closed by the Water-proCiting 
composition. Fibrous inaterials having water le 
pelent surfaces, therefore, in general, merely re 
sist Wetting of the constituent fibers and the so 
called water repellence does not prevent penetra 
tion of water into the poras under hydrostatic 
head. Water-proofing operations are generally 
more permanent than Water repellent operations, 
since the materials employed in the latter proceSS 
are relatively more readily removed by ordinary 
laundeiting and dry cleaning Operations. 

It is an object of the present invention to pro 
vide a method of treating fibi'OuS materials to 
obtain water repellence therein and more per 
manently to fix the Water repellence inaterial 
upon the fibers of the product SO treated. 

in accordance With the invention, the fibrous 
material to be treated to produce water repellence 
therein, whether the Saline be a textile fabric or a 
fibrous sheet material, Such as paper, is impreg 
nated with a Solution containing Zirconium, Such 
as the double ainiaonium zirconium carbonate, 
wherein the zirconium is present in the anionic 
form, e. g. in this case, as a dicarbonato Zir 
conylate anion. The impregnation of the fibrous 
materia is performed in any Suitable fashion, 
Such as by the use of padding rolls, Sprays or im 
mersion in a solution of the water repellence 
treating material with elimination of the excess 
Solution. 
The Zirconium Compound adheres to the fibrous 

material being treated and serves to bind to the 
surface thereof a film of fatty and/or waxy 
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2. 
material normally incorporated in the solution 
of the water repellence compound. This film 
then comprises the hydrophobic exterior of the 
fibers and is responsible for the water repellent 
quality. The hydrophobic film thus formed on 
the material to which water repellent properties 
are to be imparted is then fixed or anchored on 
the fibers of that material by a Subsequent treat 
nent with a water soluble salt of a polyvalent 
metal selected from the groups III, IV and VIII 
of the periodic system, or a mixture of such salts. 
The anion of the salt of the polyvalent metal 
appears when used alone to furnish little or no 
fixative action, this property being induced only 
When it is used in conjunction with the poly 
Valent cation. Although the fixative action is a, 
general function of the polyvalent cations of the 
letals of the stated groups, it will generally be 

found advantageous to employ salts of Such cat 
iOS Which produce colorleSS. aqueous solutions 
as, for instance, Zirconiuin, tin, aluminum, and 
others. Immediately, after the action of the fix 
ative Salt upon the fibrous rateria. Which has 
been treated with the solubie double ammoniuin. 
Zirconium carbonate, the material may be rinsed 
Without dislodging or destroying the water re 
pellence effect of the hydrophobic film. After 
rinsing, the fabric or fiber sheet is dried gener 
ally at an elevated temperature and will be found 
to possess very strong and sustained water repel 
lence. For instance, fabrics. So treated Will ex 
hibit a Spray rating of 80 to 100% and pager will 
Shed a Spray of water. It will be noted that Water 
dropped upon horizontally placed-paper Sineets 
So treated will form rounded globules, whereas on 
untreated parer, the drops flatten out and wet 
the paper. Cloth rendered water repellent with 
olt the application of the fixative will withstand 
One to two launderings with Ivory soap, without 
losing its Water repellence, while similar cloth 
treated with the fixative can withstand four to 
eight such launderings. Furthermore, a single 
diy cleaning normally destroys the water repel 
lent quality when no fixative is employed. How 
ever, Similar cloths made water repelient by in 
cluding the fixative treatment of the present, in 
vention have been found to withstand six, dry 
cleanings. 
The following examples are given merely by 

way of illustration and are not to be deemed as 
limiting the Scope of the invention but as merely 
illustrative of it as there will obviously be many 
variations of time, temperature and composition 
of bath, Suitable for employment in order to ob 
tain the results of the invention. 

Eaccitinple I 

Ain. aqueous. Solution of annonium dicarbonato 
zirconylate, (NH2)2ZrO(CO3), containing one 
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tenth mol of this salt (12.3 gm of ZrO2) in ap 
proximately 100 ml. was mixed with a 5% solu 
tion of ammonium oleate, containing a total of 
14.8 gn. of the soap. To this mix 30 gn. of a 
40% emulsion of paraffin wax was added and 
the mix stirred well while diluting to 1200 ml. A 
Sample of photographic paper was immersed in 
this bath for one minute, then removed and 
rolled free of excess liquid. The so treated paper 
was then immersed for two minutes in a solution 
containing 1.9 gm. of basic zirconyl chloride 
(Zr2O3Cl2.6H2O) dissolved in 100 ml. of water. 
After removal from this solution, the material 
was rinsed thoroughly in Water and dried at 90 
C. (194 F.). It was rendered highly water re 
pellent by this process. 
A Sample of cotton drill treated in the same 

fashion withstood eight launderings, while an 
other sample withstood six dry cleaning opera 
tions before losing its water repellence charac 
teristics. - 

Eacample II 

Same as Example I except that 3.0 gm. of stan 
nous chloride was used in place of the basic 
zirconyl chloride. 

Eacample III 
Same aS Example except that 2.5 grin. offe 

rous Sulfate Was used in place of the basic zir 
conyl chloride. 

. . Eacample IV 

A strip of paper of the type used for applica 
tion thereto of sensitized photographic gelatin, 
and in which it is desired to produce hydrophobic 
characteristics, Was immersed in an aqueous 
Solution of the double ammonium zirconium car 
bonate, i. e. annonium dicarbonato zirconylate, 
containing about 12.3 grin. ZrO2, 13 gm. ann 
monium palmitate, and 12.3 gm. dispersed wax. 
After immerSior for one minute at 40° C., the 
paper was removed, dipped in water and then 
paSSed through rollers to remove excess of liquid. 
The water repellence ingredients of the bath 

were then fixed upon the paper by immersing the 
So treated paper in an aqueous bath containing 
3% stannous chloride. After the paper had 
soaked in the bath for a few minutes, the paper 
was removed and dried. After drying, the paper 
Shed a Water Spray and was found to be an excell 
lent carrier sheet for the preparation of sensitized 
photographic paper. 
The first stage of the treatment described 

herein constitutes the subject matter of an ap 
plication for patent filed by Henry L. Wan Mater, 
September 20, 1944, under Serial No. 555,044, now 
Patent No. 2,457,853, granted January 4, 1949. It 
will be understood that the usual fatty substances 
forming soap can be employed herein, i. e., the 
soluble Salts of oleic acid, palmitic acid, Stearic 
acid and the like, and that if waxes be added to 
the bath, other waxes may be used in lieu of the 
paraffin Wax employed in the illustrated ex 
amples. 
The procedures of the present invention have 

particular application to improve water repel 
lence treatments of fibrous fabrics and to suc 
cessful water repellence treatments of fibrous 
cellulosic sheets as, for instance, paper sheets to 
be employed in the manufacture of sensitized 
photographic and print paper. 
What is claimed is: 
1. A process for inducing water repellance in 

cellulosic fibrous materials which comprises im 
mersing the fibrous material in an aqueous bath 
containing ammonium dicarbonato. Zirconylate 
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4. 
and a water Soluble soap, and thereafter immers 
ing said So treated material in an aqueous solu 
tion containing a salt which yields a cation of a 
metal selected from the group of metals of groups 
three, four and eight of Mendeleeff's periodic al 
rangement of the elements, then rinsing and dry 
ing the material. 

2. A process for inducing water repellance in 
cellulosic fibrous materials which comprises im 
mersing the fibrous material in an aqueous bath 
containing ammonium dicarbonato Zirconylate 
and a water soluble soap, and thereafter inners 
ing said material in an aqueous solution contain 
ing a soluble zirconium salt wherein Zirconium 
is a cation, then rinsing and drying the material. 

3. A process for inducing Water repellance in 
cellulosic fibrous materials which comprises in 
mersing the fibrous material in an aqueous bath 
containing ammonium dicarbonato Zirconylate 
and a water soluble soap, and thereafter inners 
ing said material in an aqueous Solution contain 
ing a soluble aluminum salt wherein aluminun 
is a cation, then rinsing and drying the material. 

4. A process for inducing water repellance in 
cellulosic fibrous materials which comprises in 
mersing the fibrous material in an aqueous. bath 
containing ammonium dicarbonato Zirconylate 
and a water soluble soap, and thereafter immerS 
ing said material in an aqueous solution contain 
ing a soluble tin salt wherein tin is a cation, then 
rinsing and drying the material. 

5. A process for inducing water repellance in 
paper which comprises immersing the paper in 
an aqueous water repellance bath containing a 
water soluble soap and a water soluble alkaline 
double ammonium zirconium carbonate for a 
time sufficient to saturate the paper with the 
solution, thereafter immersing the So Saturated 
paper in an aqueous solution of Zirconyl chloride 
to fix the water repellance materials upon the 
fibers of the paper, then rinsing and drying the 
paper. 

6. A fibrous material having water repellance 
properties comprising a base of cellulosic fibrous 
material, a hydrophobic coating thereon of the 
reaction product of an aqueous solution of am 
monium dicarbonato zirconylate and a Water 
soluble soap and a fixative for Said coating con 
prising a polyvalent metal cation selected from 
the group of metals consisting of groups three, 
four and eight of Mendeleeff's periodic arrange 
ment of the elements. 

7. A paper sheet having water repellance prop 
erties and having on the Surface thereof a hydro 
phobic coating of the reaction product of an aque 
ous solution of ammonium dicarbonato Zirconyl 
ate and a water soluble soap and a fixative for 
said coating comprising a polyvalent metal cat 
ion selected from the group of metals consisting 
of groups three, four and eight of Mendeleef's 
periodic arrangement of the elements. 
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