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[57] ABSTRACT

A process is illustrated for rendering a water repellent fabric
fire retardant without adversely affecting the fabric’s water
repellent characteristics. The water repellent fabric is treated
with an aqueous medium containing a fire retarding agent and
a thermally degradable surfactant such as the diacetyl dilaury!
amide derivative of triethylenetetramine and then dried. On
drying, the surfactant degrades and the water repellent
characteristics of the fabric are restored.

4 Claims, 1 Drawing Figure




PATENTED4PR 11 1572 3,655,422
~q
gn\
Y
ofe u,lh;',
!
Q )
N g2
M i
: N
(s 90
Q ‘/ A
/
3 )/
g\/\
]
R T
OO N 1
| il 30
Pt/ INVENTORS
I Lerov J, GoLDBECK
f:ﬂ:” L X NorseRT L. VawDenEizen
o it =
Q%)W%)%



3,655,422

1
FIRE RETARDING TREATMENT

DESCRIPTION OF THE INVENTION

The present invention relates to the preparation of fire re-
tardant materials and, more particularly, to fire retardant
treatments for materials which have previously been treated
for water repellency.

Many methods are presently available for rendering fabrics
fire retardant. Ordinarily, such is accomplished by simply
saturating the fabric with an aqueous medium containing a
dissolved or dispersed fire retarding agent in an amount suffi-
cient to achieve the desired level of fire retardance. In order to
sufficiently wet the fabric with the retarding agent, it is custo-
mary practice to include a wetting agent or surfactant in the
aqueous treating medium. After saturation, the fabric is
simply dried and ready for use.

While achieving fire retardance by a technique such as
above described is quite simple when only fire retardance is
required, certain problems can arise when the fabric is to pos-
sess other characteristics. For example, when a combination
of fire retardancy and water repeliency is required, simple fire
retarding treatment steps are frequently not satisfactory, par-
ticularly when the fabric to be treated has been initially
rendered water repellent. In such instances, it is difficult to
maintain the initial level of water repellence due to the
presence of the surfactants in the fire retarding compositions.
Accordingly, many available techniques for imparting fire re-
tardancy to a fabric which has previously been treated for
water repellency results in either a decrease in the water repel-
lent characteristics of the fabric or failure to achieve adequate

fire retardance due to the necessity of using inadequate quan-
tities of surfactants in order to preserve the fabric’s repellent
characteristics.

Accordingly, it is a principal object of the present invention
to provide a method for imparting fire retardancy to a fabric
which has been treated for water repellency without adversely
affecting the water repellent characteristics of the fabric. A re-
lated object is to provide such a method which can be accom-
plished using conventional aqueous treating techniques.

Other objects and advantages of the present invention will
become apparent upon reading the following detailed descrip-
tion of the invention, taken in conjunction with the drawing
which illustrates a schematic arrangement of apparatus for
carrying out the present invention.

While the invention is susceptible of various modifications
and alternative constructions, there is shown in the drawing
and will herein be described in detail the preferred embodi-
ments. It is to be understood, however, that it is not intended
to limit the invention to the specific forms disclosed. On the
contrary, it is intended to cover-all modifications and alterna-
tive constructions falling within the spirit and scope of the in-
vention as expressed in the appended claims.

Briefly stated, the method described herein involves treat-
ing a water repellent fabric with an aqueous medium contain-
ing a fire retarding agent and a particular type of surfactant.
The surfactant employed is effective in promoting wetting of a
fabric with the retarding agent so as to achieve the desired
level of fire retardance, but is capable of losing its wetting
capacity when the fabric is heated to an elevated temperature.
Thus, by using the method described herein, a water repellent
fabric can be rendered fire retardant without an adverse effect
on the fabric’s water repellency.

Turning now to the drawing, there is schematically illus-
trated an arrangement of apparatus which can be used in ac-
complishing the present process. As shown, a web of fabric 10
is initially rendered water repellent at the treatment station 12
which is illustrated as being that apparatus to the left of the
verticle phantom line A. As illustrated, the fabric 10 is im-
pregnated with an aqueous medium 14 containing a suitable

water repellent by passing the fabric around the roll 16 sub- .

merged in the tank 18 containing the aqueous medium 14.
After emerging from the tank 18, the fabric 10, now im-
pregnated with the water repellent, is passed through the press
rolls 20, 22 to remove excess repellent and, thereafter, dried
by being passed through the oven 24.
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The manner of treating the fabric for water repellency is
quite conventional and a variety of known techniques other
than that specifically illustrated in the drawing can be used.
When an aqueous treating method such as that illustrated is
employed, the repellgnt contained in the tank 18 is ordinarily
present in an amount’of about 0.5-10 grms./liter of water with
the particularly appropriate amount being based on the repel-
lent employed. Drying of the web after impregnation is or-
dinarily accomplished at a temperature of about 300°-350° F.
for about 5-30 seconds. On a dry solids basis, water repellent
fabrics usually contain the water repellent in an amount of
about 0.1-2 percent, based on the weight of the fabric.

The water repellent applied to the fabrics illustrated herein
is not particularly important. Accordingly, any of the known
water repellents can be employed, through fluoro chemicals
such as those manufactured by the 3M Company and
designated as FC-805, FC-808, and FC-817 have been found
to be particularly effective. However, examples of other useful
repellents include wax dispersions such as “Cravenette”
N-15, and “Impregnole” SP and FH and pyridinium repellents
such as Cravenette GIQ. Other examples of useful water repel-
lents are given in the “ American Dyestuff Reporter,” 58 (20):
15-19, 45 (Oct. 6, 1969). As indicated previously, the repel-
lent is usually applied to the fabric as a water solution or
dispersion and, after application, the fabric is dried. While,
with respect to many water repellents, drying under the condi-
tions recited above is adequate to develop their repellency
characteristics, it is also frequently desirable to further cure a
repellent. Curing at about 350° F. for 10-30 seconds is usually
sufficient to fully develop repellency properties, through, with
respect to some, curing for up to about 5 minutes or more is
needed. Curing can also result in economy in water repellent
use.

Referring again to the drawing, when fire retardancy is not
required, the water repellent fabric can be simply passed to
the storage station 26 for future use. On the other hand, where
fire retardancy is desired, the water repellent fabric is con-
veyed to the fire retarding treatment station 28 (the illustrated
apparatus above the horizontal phantom line B), and it is with
respect to this portion of the illustrated apparatus that the

.present invention is particularly concerned. As shown, the

fabric 10 made water repellent at the station 12, is rendered
fire retardant by passing the fabric 10 around the roll 30 sub-
merged in the tank 32 which contains an aqueous medium 34
containing a water repellent and a water soluble surfactant.
Excess repellent is removed from the saturated fabric by
passage of the fabric through the press rolls 36, 38.
Thereafter, the fabric is dried and the surfactant degraded by
passing the fabric through the oven 40. Subsequently, the fire
retardant, water repellent fabric can be rolled up and stored
for future use.

As has been indicated, it is an important aspect of the
present invention that the surfactant used in applying the fire
retardant be water soluble and thermally degradable at a tem-
perature which does not adversely affect the fabric. In this
latter respect, the surfactant should degrade at a temperature
of about 250°-400° F. with exposure times of about 0.3-3
minutes, the longer times being associated with the lower tem-
peratures.

Surfactants with the above characteristics which are par-
ticularly useful in the present invention are the diacetyl
dihigheralkyl amide derivatives of triethylenetetramine. Such
surfactants have the following basic structural formula:
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wherein X is 6-12 inclusive. A preferred surfactant of the
above type which is thermally degradable at about 250° -300°
F. is the diacetyl dilauryl amide derivative of
triethylenetetramine (the above structure wherein X is 9).
This surfactant is commercially available from Sun Chemical
Co. and is sold under the tradename “Mykon NRW-3.”

A variety of well known fire retardants can be used in ac-
complishing the method of the present invention. Useful retar-
dants, both of the inorganic salt and organic type, are given in
the journal “Textile World” 119 (10) 102-106 (1969) Oct.
Particularly useful fire retardants are those containing
nitrogen, phosphorus, boran, sulfur, and/or halogen sub-
stituents. Specific examples of useful compounds include
water soluble salts such as ammonium chloride, ammonium
sulfamate, sodium borate, and mono and di-ammonium
phosphate, as well as other retardants such as barium meta
borate, zinc borate complexes, urea, boric acid, antimony
chloride, antimony oxychloride, antimony trioxide, titanium
acetate, and titanium oxychloride.

In preparing the aqueous fire retarding medium useful
herein, it is simply necessary to mix the fire retarding agent
and the surfactant together in the presence of water. Ordinari-
ly, the concentration of fire retardant is about 4-20 wt. per-
cent based on the total weight of the aqueous medium with the
surfactant being present in an amount of about 2-8 wt. per-
cent, based on the weight of the fire retardant. The retardant
pick up by the fabric must be sufficient to impart the desired
degree of fire retardance and, to this end, a retardant pick up
of about 4—6percent, based on the weight of the dry fabric, is
ordinarily useful. In addition to the surfactant and fire retard-
ing agent, other ingredients can also be present in the aqueous
medium. For example, anti-yellowing agents are frequently
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4
also included.

As is apparent from the above discussion, the present inven-
tion is applicable to a wide variety of fabrics wherein it is
desired to impart fire retardancy while maintaining water
repellency. The invention is especially applicable to that class
of fabrics generally categorized as nonwovens and, in particu-
lar, those nonwovens which are principally comprised of tis-
sue, such as cellulose wadding, containing a suitable reinforc-
ing means such as a scrim or a web of drafted or carded fibers.

The following description further illustrates the method of
the present invention. Apparatus similar to that depicted in
the drawing was employed. The water repellent fabric treated
at the station 28 comprised a nylon scrim having two plies of
creped cellulose wadding (each having a weight of about 8
1bs./2,880 ft.2) adhesively bonded to each side of the scrim.
Water repellence was achieved by impregnating the fabric
with 3M’s FC-805. The aqueous fire retarding medium 34 in
the tank 32 was comprised of the following ingredients:

Water 863 parts by weight

Urea anti-yellowing agent
Ammonium Sulphamate
“Mykon NRW-3" Surfactant

12 parts by weight
120 parts by weight
S parts by weight

After saturation with the aqueous fire retarding medium,
the fabric was heated at about 300° F. for about 30 seconds to
dry the fabric and degrade the surfactant. Based on the dry
fabric, the retardant add on was about 12 wt. percent.

The fabric prepared as described above possessed the com-
bination of good fire retardancy and good water repellency.
Thus, as has been shown, the method described herein fully
satisfies the aims and objectives of the present invention.

We claim as our invention:

1. In the process for rendering a water repellent fabric fire
retardant comprising treating the water repellent fabric with
an aqueous medium containing a fire retarding agent and a
water soluble surfactant and thereafter heating the fabric, the
improvement wherein the water soluble surfactant is ther-
mally degradable and fabric heating is accomplished for a time
and at a temperature sufficient to degrade the surfactant and
not adversely affect the fabric.

2. The process of claim 1 wherein the surfactant is a diacetyl
dihigheralkyl amide derivative of triethylenetetramine.

3. The process of claim 1 wherein the surfactant is a diacetyl
dilauryl amide derivative of triethylenetetramine.

4. The process of claim 3 wherein fabric heating is accom-
plished at about 250°-400° F. for about 0.3-3 minutes.

L I T I



