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(57) Claim .

1. A method of treating a low hydrohead fibrous porous web to 
improve the web's retentive wettability by increasing, by at 1eastja&etrt/ 

50%, as compared to untreated web material, the average number of run-off 
tests that the low hydrohead web material can sustain without
unacceptable run-off, the method comprising:

providing a low hydrohead fibrous"’porous web material; 
forming a surface concentration on the web material of at least

0.05%, by weight of the web material, of a surface active agent having a 

hydrophi1e-1ipophi1e balance of at least 6; and
applying a corona discharge equivalent to a charge of at least 0.6 

watt minute per square foot per side of the web material to the surface 
active agent bearing web material.

19. A method of treating a low hydrohead fibrous porous web to 

improve the web's retentive wettability by increasing, by at least 50%, 
as compared to untreated web material, the average number of run-off 
tests that the low hydrohead web material can sustain without 
unacceptable run-off, the method comprising:

providing a low hydrohead fibrous porous web material;

.../2
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forming a. surface concentration on the web material of from at , 
least 0.1% to 1%, by weight of the web material, of a surface active 

agent having a hydrophile-1ipophile balance of from 10 to 20; and
applying a corona discharge equivalent to a charge of from at least 

1 to 5 watt minute per square foot per side of the web material to the 

surface active agent bearing web material.

23. A method of treating a low hydrohead fibrous porous web to 
improve the web's retentive wettability by increasing, by at least 50%, 

as compared to untreated web material, the average number of run-off 
tests that the low hydrohead web material can sustain without

unacceptable run-off, the method comprising:
providing a low hydrohead fibrous porous web material; 

forming a surface concentration on the web material of from at
least 0.05% to 3%, by weight of the web material,'of a surface active 

agent having a hydrophile-1ipophile balance of from 8 to 20; and
applying a corona discharge equivalent to a charge of from at least

0.6 to 10 watt minute per square foot per side of the web material to the 
surface active agent bearing web material.
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TITLE OF THE INVENTION

LOW HYDROHEAD
FIBROUS FOROUS WEB WITH IMPROVED RETENTIVE WETTABILITY

10

15

BACKGROUND OF THE INVENTION

The present invention relates to a method of treating a 
low hydrohead fibrous porous web material and, for example, to 
a method that increases the retentive wettability of the web. 
The invention is also directed to low hydrohead fibrous porous 
web materials having improved retentive wettability. As used 
herein the term wettability generally refers to the ability of 
a material to transmit a fluid through the material. Examples 
of uses where highly nonwettable materials are desired would 
be tent and raincoat materials. Conversely, highly wettable 
materials are desired in, for example, feminine care pad liners 
and diaper liners. In addition to being wettable, items such 
as feminine care pad liners and diaper liners are desirably 
retentively wettable. The term retentively wettable is used 
herein to designate the degree to which a given material which 
is wettable retains its ability to be rewet after having been 
wet and allowed to dry. In other words: how well the material 
retains it ability to transmit fluids after having already 
-transmitted fluid with intermediate drying.

As is well known, conventional diapers, incontinence 
garments and feminine care pads have a thin liner that contacts 
the skin of the wearer and covers the material which absorbs 
the insulting fluids. These liners are usually made of

1



hydrophobic materials and thus need to be treated with a 
surface active agent to make them wettable. The liners 
desirably have low hydrohead values (indicating large pores 
through the material) because their function is to allow the

5 transmission of fluid with minimal pressure to an adjacent 
absorbent pad which acts to absorb the fluid. As used herein 
the term "hydrohead" refers to the ability of a material to 
support a given column of water under defined conditions. The 
height of the column of water supported is the hydrohead value.

10 Additionally, the liner should be highly wettable because, as 
has been previously stated, one of the functions of the liner 
is to transmit as much fluid to the absorbent material as 
quickly and completely as possible. Thus, fluid should flow 
through the liner and into the absorbent before it travels more

15 than a short distance on the surface of the liner. Fluid which
fails to flow through the liner is termed "run-off", in some

Μ ί ϊ• β C• *
« * β β© Λ 4« β
> © ©«9 9
© » ©ft 0 ©

tt β © ©
© © ©» β 0β β «

circumstances, run-off may cause undesirable leakage and/or 
skin irritation problems. Additionally, because feminine care 
pad liners and, especially, diaper liners continue to be worn 
after the first of numerous fluid insults, liners used in these 
items desirably should have a high degree of retentive 
wettability.

In order to evaluate the retentive wettability 
characteristics of various liner materials, a stringent run

25 off test has been developed. While the test is described in
0 detail below, it can generally be stated that the test attemptsβ © β © * »« 4

Ο · * «© · ·«ο ©
to approximate or exceed the real-world stresses a porous web 
material is subjected to when utilized as a diaper liner. This

β © 4 ©» ·»3 0· ©• © © Ο β βΛ 4

approximation is generally achieved by utilizing 100 
milliliters of insulting distilled water test fluid having a 
surface tension greater than urine and maintaining the porous

© web material to be tested at a 30 degree incline on top of an© W © W « Λ■ »
0 « ©*© 4 »© *

absorbent during the insult, i.e. during the run-off test.
In the past, feminine pad liners and diaper liners have

35 been subjected to treatment with surfactants to improve 
wettability. The liners have been treated with surfactant by 
(1) passing the formed liner through a bath containing the

2



- surfactant in either neat or solution form and drying the 
liner, as needed, so that a given amount of the surfactant is 
deposited on the liner, or (2) spraying a surfactant in either 
neat or solution form on the fibrous porous web and drying the

5 liner, as needed, so that a given amount of the surfactant is 
deposited on the liner, or, (3) adding surfactant to a 
thermoplastic resin prior to extrusion and formation of the 
resin into a thermoplastic porous web material. In the later 
situation, under known process conditions, the added surfactant

10 exudes or migrates to the surface of the fibers of the porous 
web material during or shortly after fiber formation. This 
phenomenon has been referred to as "blooming" the surfactant. 
It is believed that blooming results from the insolubility of 
the surfactant in the thermoplastic polymer as the polymer

15 cools. See U.S. Patent No. 4,535,020 to Thomas et al (hereafter 
Thomas et al 020) which demonstrates surfactant blooming in a 
diaper liner formed from a perforated film.

• , A liner made from a hydrophobic material, such as a
thermoplastic polymer, will not be wet by bodily fluids because 
the surface tension of the bodily fluid is greater than the

t * t, ,, critical surface energy of the hydrophobic material. Surface« « «
*’·* tension is the contractile surface force of a fluid where the « « «

fluid tries to assume a spherical form and to present the least 
possible surface area. It is usually measured in dynes per

25 centimeter. Accordingly, because it makes the liner wettable, 
t surfactant is desirably applied to the liner. Application of

β β « · · ·
* · a surfactant onto a liner material may make a nonwettable liner
β e · 4

*.«’ 1 wettable by at least two mechanisms: (1) Surfactants present 
on the liner can dissolve into an insulting bodily fluid and<1 βSO” lower the surface tension of the resulting solution to more 0

·;”"ϊ equal the critical surface energy of the liner material.
, Accordingly, when a surfactant coated liner is insulted with»#·<··

• ‘ a fluid such as urine, the surfactant acts to lower the surface
ft β * *

ί * ·’ tension of the fluid and allow the fluid to pass through the 
35 liner thus reducing or avoiding unacceptable run-off. In this

situation, a certain amount of the surfactant on the liner is 
lost with each insult and unacceptable run-off occurs at some

3
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following insult due to the lack of availability of surfactant 
to lower the surface tension of the insulting fluid. (2) The 
surfactant can be coated onto the fibers making up the liner, 
making the fiber surface of the liner more hydrophilic, i.e., 
increase the apparent critical surface energy of the fibers. 
In this situation the liner would be permanently wettable if 
the surfactant did not dissolve into the insulting fluid.

As any parent will testify, it is an unfortunate event when 
unacceptable run-off, i.e. non-transfer of urine through the 
liner and into the absorbent portion of the diaper, occurs. In 
such a situation leakage of urine from the diaper may occur. 
A sad aspect of this situation is that, but for the fact that 
the liner did not allow the urine to pass through to the 
absorbent material, the diaper may well have had the capacity 
to absorb the urine. In such a situation the diaper has the 
capacity to absorb the urine but not the ability.

Accordingly, it has been a goal of those in the art to 
provide a porous web material which has an improved 
wettability. This was the initial goal because, if the material 
is not wettable at all, the material cannot function as a liner 
in a diaper. It has also been a goal of those in the art to 
provide a low hydrohead web which will transmit the fluid to 
a juxtaposed absorbant rather than retain the fluid. 
Additionally, it has been a goal of those in the art to provide 
a low hydrohead porous web which has an improved retentive 
wettability. That is, when dried between insults, the diaper 
liner has a significant increase in the number of fluid insults 
that the liner allows to pass through to the absorbent before 
unacceptable run-off occurs. A desirable goal would be to 
provide a low hydrohead liner which, prior to unacceptable run
off, would allow fluid to pass through it in multiple, typical- 
quantity insults in a total quantity at least as great as the 
absorbing capacity of the absorbent material of the diaper. 
Thus, the entire absorbing capacity of the diaper could be 
utilized prior to unacceptable run-off.

Perforated films have been used as diaper liners. See, for 
example, Thomas et al 020. Corona discharge treatment of films

4
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is also old in the art and it is known that corona discharge 
treatment of a polymer film in the presence of air entails 
substantial morphological and chemical modifications in the 
polymer film's surface region. See Catoire et al. "Physico
chemical modifications of superficial regions of low-density 
polyethylene (LDPE) film under corona discharge," Polymer, vol. 
25, p. 766, et. seq, June, 1984.

Generally speaking, corona treatment has been utilized to 
either (1) improve the print fastness on the film, or (2) to 
perforate the film. For example, U.S. Patent No. 4,283,291 to 
Lowther describes an apparatus for providing a corona 
discharge, and U.S. Patent No. 3,880,966 to Zimmerman et al 
discloses a method of using a corona discharge to perforate a 
crystalline elastic polymer film and thus increase its 
permeability. U.S. Patent No. 3,471,597 to Schirmer also 
discloses a method for perforating a film by corona discharge. 
U.S. Patent No. 3,754,117 to Walter discloses an apparatus and 
method for corona discharge treatment for modifying the surface 
properties of thin layers or fibers which improve the adhesion 
of subsequently applied inks or paints or of subsequent 
bonding.

It also is possible to treat a diaper liner material with 
a corona discharge and then immediately dip the film in a 
surfactant solution. Because the corona effect on the material 
generally starts to immediately decay, it is important to get 
the corona treated material into the bath as quickly as 
possible. Such a method is discussed in Japanese KOKAI Patent 
Number SHO63[1988]-211375. This document discloses a method for 
producing a nonwoven fabric having a long lasting 
hydrophilicity. The method involves first treating a nonwoven 
fabric of synthetic fiber by a corona discharge and then 
coating the treated fabric with about 2-10 grams of surface 
active agent per square meter of fabric.

Of particular interest is the fact that Thomas et al 020
is directed to the utilization of corona discharge in
conjunction with surfactant treated films to effect improved
wettability, i.e. higher fluid transmission rates and therefore

5
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' decreased run-off of fluid. In this regard Thomas et al 020 
states that a perforated film which has been treated with 
surfactant and which is then corona discharge treated results 
in a film with very low, zero or near zero fluid run-off on the

5 first run-off test. Thomas et ai Q20 reports that this effect 
is accomplished because the corona discharge treatment acts on 
the chemical additive, the surfactant, to provide the 
perforated film with a zero or near zero percent run off. 
Thomas et al 020 postulates that this effect is achieved due

10 to the surfactant providing a greater polarizability to the 
film than the film would have without the surfactant being 
added. The corona discharge treatment provides additional 
polarizing effect and, in combination with the surfactant, 
provides improved wettability. Thomas et al 02 0 does not appear

15 to address the question of retentive wettability because all 
of the test results appear to be directed to run-off testing 
after a single fluid insult.

- While of interest to those in the art, the statements made
; t‘\ by Thomas et al 020 appear to be of limited value for a number
r s.

t’20« of reasons. Initially, as stated above, Thomas et al 02 0 
appears to be directed toward improved wettability of6 t <

““ perforated films as compared to materials having improved « < «
'·'!«' retentive wettability materials. Secondly, Thomas et al 020 

uses a run-off test procedure which does not, in the opinion
25 of the present inventors, adequately address the environmental

t stresses a liner is subjected to when it is utilized in a
‘ diaper. For example, the Thomas et al 020 run-off test only

β » · 4
ζ utilizes 25 milliliter test fluid amounts and not an amount,

* such as 100 milliliters, which more closely represents the
*ΟΘ*' typical amount that is voided by an infant. See, Goeller et

β
al. , Urination in the First Three Years of Life, Nephron. 28:

o 174-178 (1981) where it is stated that the mean voiding size
*·’”» of 12-18 month old infants is 57.3 +/- 21.6 milliliters. It is
• « « <
I * t‘ also stated that the mean voiding size of 24-32 month old
35 infants is 79.3 +/- 14.9 milliliters. Thirdly, Thomas et al 02 0

uses a run-off test solution which is stated to contain 0.025
percent of alkylaryl polyether alcohol bearing the trade name

6
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"Triton X-100" and manufactured by the Rohm & Haas Company. 
Triton X-100 is, itself, a surface tension reducing agent. Rohm 
& Haas literature states that 0.01% of X-100 added to water 
reduces the surface tension of the solution to 31 dynes/cm at 
25 degrees C. Clearly the 0.025 percent of X'-iOO present in the 
test solution of Thomas et al 020 should have an effect on the 
wettability of the perforated film, regardless of the type of 
treatment to which the perforated film is subjected. By 
comparison, the run-off test procedure used herein is more 
demanding because it utilizes distilled water as the test 
solution. Because the distilled water which was used had a 
surface tension of about 60 dynes per centimeter, it has a 
higher surface tension that the surface tension of infant urine 
which, while it varies somewhat with age, is approximately 55 
dynes/centimeter. Lastly, the incline at which the liner 
material to be tested is placed is merely 10 degrees in the 
Thomas 020 run-off test as compared to the 30 degree incline 
of our test.

To demonstrate the effect of adding Triton X-100 to the 
test solution on wettability, run-off testing, as defined 
below, was conducted on conventional (non-surfactant treated) 
0.8 ounce per square yard porous polypropylene web spunbonded 
material. In these tests, the test fluid was maintained at 37 
+/- 1 degrees Centigrade. Three samples were run using 
distilled water as the test fluid and three samples were run 
where the test solution was 99.9751% distilled water and 
0.0249% Triton X-100. Additionally, each of these tests was 
duplicated with the exception that (1) the incline was reduced 
to 10 degrees; (2) the quantity of test solution was reduced 
to twenty-five (25) grams and (3) the test fluid was maintained 
at room temperature. These modifications were made to 
approximate the test procedure stated in Thomas et al 020. 
Using our run-off procedure, the average run-off of the 100 
grams distilled water only samples was 90.6 +/- 0.7 grams 
(9O.'6% run-off). Clearly an unacceptable amount of run-off. 
Compared to this, the average run-off of the distilled water 
with 0.0249% Triton X-100 was 3.7 +/- 1.8 grams (3.7% run-off).

7



” The effect of the presence of the Triton X-100 is clear. 
Without any surfactant modification of the test fibrous porous 
web, the fibrous porous web now has apparently acceptable run
off. If the approximation of the Thomas et al 02 0 test is

5 utilized, the average run-off of the 25 gram distilled water 
only sample is 21.5 +/- 0.7 grams (86% run-off). Lastly, if a 
99.9751% distilled water and 0.0249% Triton X-100 fluid is used 
on the 10 degree, incline, the average run-off value is 1.6 +/-
2.2 grams (6.4£) run-off. Once again, the effect of the 

10 presence of the Triton-X100 is clear.
Surface tension measurements of both fluids were made after 

the measuring equipment had been checked for accuracy against 
a very pure sample of distilled water. The sample of very pure 
distilled water gave a value of 71.8 dynes/centimeter,

15 reflecting correct calibration and procedure. The average of 
three surface tension measurements of the laboratory distilled 
water used was 59.13 dynes/centimeter reflecting the presence 
of slight impurities in the laboratory distilled water. After 

r \ addition of the Triton X-100 to. the laboratory distilled water,
£0 the average of three surface tension measurements for this

t «.

'*tt‘ fluid was 30.7 dynes/centimeter. This correlates well with our 
run-off testing of the two fluids. From these data it is clearί ί

1. / that the presence of the Triton X-100 in the test fluid affects 
the run-off test results to make the material appear more

25 wettable.
In summary, the Thomas et al 02 0 test results tend to4

ί”'ϊ identify those materials which somewhat enhance the wettability 
of a liner material. In other words, those materials whose use 
results in an improvement for a given, single insult with theft · Φ ft

»3.Q° insult being of limited quantity. However, Thomas et al 020
j·»»* appears to fail in identifying the materials which result in

improved retentive wettability. Said yet another way, Thomas
«“‘ί et al 020 fails to identify those surface active agents whose 
/ utilization results in an increase in the number of run-off 

35 tests a given material can be subjected to without unacceptable 
run-off occurring. Accordingly, it can be seen that there still 
exists a need for a fibrous porous web material having improved

8



“ retentive wettability so that the web can be used as, for 
example, a diaper liner. Such a web material desirably would 
have reduced fluid run-off when multiple insults of at least 
about 100 milliliter are applied. It is such a material to

5 which our invention is directed. Specifically, our invention 
is directed toward substances which, in combination with corona 
discharge treatment, increase the retentive wettability of 
fibrous porous web materials by increasing the number of run
offs tests the material can be subjected to by at least 50%,

10 without the occurrence of unacceptable run-off. In many 
instances the number of run-offs prior to unacceptable run-off 
is increased by at least 100%. In some instances the number of 
run-offs prior to unacceptable run-off is increased by at least 
200%.

15

SUMMARY OF THE INVENTION

I In response to the aforementioned shortcomings and
! 5 . ■j . difficulties in the prior art, we have devised a method of
! 2Q treating a low hydrohead fibrous porous web material to ’
ξ “ c increase the web's retentive wettability, by at least about
| ; , * \{ 50%, as compared to untreated web material. The increase inj - ' 1
) ' retentive wettability is demonstrated by an increase in the
I average number of run-off tests that the treated low hydrohead
I,| 25 web material can sustain without unacceptable run-off. The
I method includes the steps of (1) adhering to the low hydrohead «ii c '

fibrous porous web material at least about 0.05%, by weight of 
I · the web material, of a surface active agent having a
j hydrophile-lipophile balance of at least about 6; and (2)
( “ · *• l0iG.‘ applying a corona discharge equivalent to a charge of at least
J about 0.6 watt minute per square foot per side of the web

material to the surface active agent bearing web material.1 1
From about 0.05% to about 3%, by weight of the web j

t t , r; 1 material, of surface active agent may be adhered to the web .
35 material. For example, from about 0.1% to about 1%, by weight '1

of the web material, of surface active agent may be adhered 
to the web material. More particularly, from about 0.1% to

9
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about 0.4%, by weight of the web material, of surf u active 
agent may be adhered to the low hydrohead web material. Even 
more particularly, from about 0.2% to about 0.3%, by weight of 
the web material, of surface active agent may be adhered to the 
web material.

The equivalent of from about 0.6 to about 10 watt minute 
per square foot per side of the low hydrohead web material of 
corona discharge may be applied to the web material. For 
example, the equivalent of from about 1 to about 5 watt minute 
per square foot per side of the web material of corona 
discharge is applied to the web material. More particularly, 
the equivalent of from about 2 to about 4 watt minute per 
square foot per side of the web material of corona discharge 
is applied to the web material.

In one embodiment our process is directed to the 
modification of the process for forming a low hydrohead 
thermoplastic fibrous porous web material to increase, by at 
least about 50%, as compared to unmodified web material, the 
number of run-off tests that the web material can sustain 
without unacceptable run-off. The method includes the steps of
(1) forming a melt from a thermoplastic fiber forming material;
(2) adding, to the melt, an amount of surface active agent 
having .a hydrophile-lipophile balance of at least about 6 
sufficient to effect a surface concentration of the surface 
active agent of at least about 0.05%, by weight of the 
resulting fibrous porous web material; (3) forming the melt 
into fibers and the fibers into a fibrous porous web under 
conditions which allow at least 0.05%, by weight of the fibrous 
porous web, of the surface active agent to bloom to the surface 
of the fibers of the porous web; and (4) applying a corona 
discharge equivalent to a charge of at least about 0.6 watt 
minute per square foot per side of the porous web to the 
surface active agent bearing web material.

Because not all of the surface active agent added to the 
melt blooms, the amount of surface active agent added to the 
melt is generally greater than the amount desired to be present 
on the surface. Accordingly, the amount of surface active agent

10
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| ' added to the melt may vary with the surface active agent used,
| the thermoplastic material used to form the web and/or the

process conditions of forming the web. 
i As is the case generally, in this embodiment the equivalent
i

j 5 cf from about 0.6 to about 10 watt minute per square foot per 
J side of the web material of corona discharge may be applied to
I the web material. For example, the equivalent of from about 1j
<t to about 5 watt minute per square foot of the web material of
| corona discharge is applied to the web material. More
ί 10 particularly, the equivalent of from about 2 to about 4 watt 
j minute per square foot of the web material of corona discharge
} is applied to the web material.
j In some embodiments the number of run-off tests prior to
S unacceptable run-off may be increased by at least about 100%.
< 15 In other embodiments, the number of run-off tests prior to
j unacceptable run-off may be increased by at least about 200%.
? In all embodiments the surface active agent may be selected
J /: : from the group including one or more surfactants, emulsions and
ΐ ‘ ' . .I, f·,1- dispersants.
I t3f>, In all embodiments the hydrophile-lipophile balance of the
i 1 * 1j “ 4 surface active agent will be about 6 or greater. For example
ί * * *
I ’.It/ the hydrophile-lipophile balance may range from 6 to about 20.
f « * t ,',>/ More particularly, the hydrophile-lipophile balance of the 
) surface active agent may range from 8 to about 20. Even more
S 25 particularly, the hydrophile-lipophile balance of the surface 
i active agent may range from 10 to about 20.
| /" / As is stated below, the low hydrohead porous web material
I k' ■ 1 generally has a hydrohead of less than about 2 5 centimeters of
-I *' '

i water. For example the hydrohead of the porous web material may
j 30 be less than about 20 centimeters of water. In one embodiment, 
j , the hydrohead of the low hydrohead porous web material may be

about 15 centimeters of water.
The present invention is also directed to products prepared

it'.I · 1 , by or preparable by our process. That is, the invention is
< 35 generally directed to a fibrous porous web material having
x improved retentive wettability of at least about 50%. The web

material includes (a) a low hydrohead fibrous porous web? and

11
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(b) a surface active agent having a hydrophile-1ipophile balance of six 
(6) or greater adhered to the low hydrohead fibrous porous web material. . ,.. .
At least about 0.05%, by weight of the web material of surface active ·

' agent is adhered to the web material. Additionally, a corona discharge 
5 juivalent to a charge of at least about 0.6 watt minute per square foot

per side of the web material has been applied to the surface active agent 

bearing low hydrohead web material.
The fibrous porous web material may include a polyolefin or a blend 

of polyolefins or any other suitable material which mSy be .formed into a

10 low hydrohead fibrous porous web. For example, the fibrous porous web 

may be formed from polyethylene or polypropylene.
The fibrous porous web material may be formed by any of the wide 

variety of processes which provide a low hydrohead fibrous porous web.
For example, the fibrous porous web may be formed by spunbonding so that

15 the fibrous porous web includes spunbonded fibers or from meltblowing 

processes designed to produce larger macrofibers.
“ OBJECTS OF THE INVENTION

It is the object of the present invention to overcome or ' 
substantially ameliorate the above disadvantages.

disclosed herein a method of treating a low hydrohead '

web to improve the web's retentive wettability by ■

at least about 50%, as compared to untreated web material,
average number of run-off tests that the low hydrohead web material . ’
sustain without unacceptable run-off, the method comprising:

providing a low hydrohead fibrous porous web material; "
forming a surface concentration on the web material of at least «

I ' c
I ■ 0.05%, by weight of the web material, of a surface active agent having a

hydrophile-1ipophile balance of at least 6; and
applying a corona discharge equivalent to a charge of at least 0.6 , '

30 watt minute per square foot per side of the web material to the surface
active agent bearing web material. ;

There is further disclosed herein a method of treating a low
hydrohead fibrous porous web to improve the web's retentive wettability I

by increasing, by at least about 50%, as compared to untreated web ; j
35 material, the average number of run-off tests that the low hydrohead web ’

■
material can sustain without unacceptable run-off, the method comprising:

• providing a low hydrohead fibrous porous web material; j

the
can

25



forming a surface concentration on the web material of from at 
least Ο.Γ/ο to 17., by weight of the web material, of a surface active 

agent having a hydrophile-1ipophi le balance of from 10 to 20; and
applying a corona discharge equivalent to a'charge of from at least 

5 1 to 5 watt minute per square foot per side of the web material to the

surface active agent bearing web material.
BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present invention will now be described by 

way of example with reference to the accompanying drawings, wherein:

10 Fig. lisa schematic representation of one process for carrying
out the present invention.

Fig. 2 is a schematic representation of a second process for 
carrying out the present invention.

Fig. 3 is a graph illustrating the relationship between 
15 hydrophile-1ipophile balance and the improvement in retentive wettability

of fibrous porous web materials formed in accordance with the present 
invention as evidenced by the percentage improvement in the number of 
run-off tests to which a fibrous porous web can be subjected without 
unacceptable run-off occurring.

20 DEFINITIONS AND TESTS

Unless otherwise specifically so stated, all run-off data reported 
herein were obtained using the following run-off test. Once a fibrous 
porous web material is selected for testing, a sheet of the material 
measuring sixteen (16) inches long, in the machine direction, and fifteen

25 (15) inches wide is laid, without applied pressure, against the absorbent
of a Huggies trademarked brand diaper, large size. The diaper has had 
its inner body side liner removed and any elastic leg and elastic waist 
material removed so that the absorbent will assume a generally flat 

configuration. The polyethylene film backing and tissue top cover are
30 left on the absorbent to give it structure so that it can be handled.

Prior to placement of the test material on top of the absorbent, the 

absorbent is placed, film side down, on a water impervious plane inclined 
at 30 degrees to horizontal and terminating, at its lower edge, with a 

V-shaped raised edge which directs any fluid impacting the raised edge
35 toward a hole in the plane which is centrally located at the vertex of 

the V. A 250 milliliter beaker is located beneath

LF/05491
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the hole to collect any fluid passing therethrough. The 
absorbent is positioned on the inclined plane so that the top 
of the front panel constitutes its lower free edge on the 
inclined plane. The lower free edge is located approximately 
300 millimeters from the point of impact of testing fluid. A 
funnel arrangement with a stopcock is positioned above the 
diaper approximately 300 millimeters from the lower free edge 
of the absorbent and in such manner that an approximate 3 2 
millimeter clearance exists between the top of the absorbent 
and the lower tip of the funnel. The lower free edge of the 
absorbent is located approximately 150 millimeters up the 
incline from the hole in the inclined plane. The test material 
is positioned over the absorbent so that it overhangs the fluff 
of the diaper by about 25 millimeters. Approximately one 
hundred milliliters of distilled water maintained at 37 degrees 
C. +/- 0.6 degrees C. is poured into the funnel with the 
stopcock closed. The funnel stopcock is opened to allow the 
test fluid to flow from the funnel onto the test material at 
a rate so that all 100 milliliters is dispensed in about 
eighteen seconds. Fluid which is collected within the 250 
milliliter beaker is "run-off". The amount of run-off for a 
given test is measured in grams.. The test material is removed 
from contact with the underlying absorbent, hung vertically and 
permitted to air dry at room temperature. Typically, about 15 
minutes are necessary to dry the test material. The test 
material is then laid against a new, equivalent absorbent 
prepared as stated above, and the procedure is repeated as 
described above with the test material being placed so that the 
distilled water initially impacts the test material at the 
point of impact of the previous test(s). Because of test 
material wrinkling and the irregular surface of the underlying
absorbent material, the path taken by the distilled water in 
subsequent runs may differ from its path taken in prior runs 
and affect results. Additionally, some test fluid may get hung 
up on the test apparatus.

As used herein the tern "unacceptable run-off" relates to 
the testing of a material by the above-identified run-off test ii4

14
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and the test resulting in run-off of ten (10) grains of test 
fluid or more.

As used herein the term :'high hydrophile-lipophile balance" 
refers to a surface active agent having a hydrophile-lipophile

5 balance of about six (6) or greater.
As used herein the term "surface active agent" refers to

any compound that reduces surface tension when dissolved in 
water or water solutions or which reduces interfacial tension 
between two liquids, or between a liquid and a solid. There are

10 three general categories of surface active agents: detergents, 
wetting agents (i.e. surfactants) and emulsifiers.

The term "hydrophile-lipophile balance" (HLB) is well known 
to those in the art. The HLB of a nonionic surfactant is the 
approximate weight percent of ethylene oxide in the surfactant

15 divided by 5. The numerical scale of HLB values ranges from 1 
(completely lipophilic or oil-loving) to 20 (completely 

tt c hydrophilic or water-loving). Refer to W.C Griffin, J. soc.
‘ c Cosmetic Chemists 317-326 (1949). In some instances the HLB of
t t £ C -
ί c tc a material is determined by comparing its activity to known 
<’2*d'‘t materials having known HLB's to get an equivalent HLB. 
j Equivalent HLBs can sometimes exceed 20.* <t«

, As used herein the term "low hydrohead material" refers to
t t *

* “ a porous web material which supports no more than 25
centimeters of water when its hydrohead is measured in

25 accordance with Method 5514 - Federal Test Methods Standard No. 
r 191A. In all cases the hydrohead of the porous web material is

measured prior to treatment with surface active agent and
1 ‘ corona discharge as is required by the present invention.

30 t DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
t r. ι t «ι

c 1 Referring now to the drawings where like reference numerals
represent like structure or like process steps and, in

Ct ,, particular, to Figure 1 which schematically illustrates
i i f

1 ‘ apparatus 10 for forming and treating a low hydrohead fibrous
35 porous web material to improve the retentive wettability of the 

low hydrohead material so that the treated web material can 
survive an average of at least 50% more run-off tests without

?

(J
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experiencing unacceptable run-off. The process may be initiated 
by blending pellets (not shown) of a fiber-forming 
thermoplastic material which may be, for example a polyolefin 
or a blend of polyolefins such as polypropylene or 
polyethylene, and a bloomable surface active agent having a 
hydrophile-lipophile balance of at least about 6 into the 
hopper 12 of an extruder 14.

While any thermoplastic fiber forming material may be 
useful, one desirable material is a polypropylene which may be 
obtained from the Shell Chemical Company under the trade 
designation 5A09. The Shell 5A09 polypropylene has a melt flow 
rate of about 40 decigrams per minute when measured in 
accordance with ASTM D 1238 at 230 degrees Centigrade.

Many other thermoplastic polymers are suitable for use as 
the fiber forming polymer. Specific, non-limiting examples of 
such polymers include: polyolefins such as low density 
polyethylene, linear low density polyethylene, high density 
polyethylene and ethylene/propylene copolymers. The materials 
may be plasticized with suitable plasticizers, and other 
additives known in the art may be added to achieve the desired 
physical characteristics.

Elastomeric polymers may be used to fora the fibrous porous 
web. Such polymers include: polyester elastomeric materials, 
polyurethane elastomeric materials, polyetherester elastomeric 
materials, polyamide elastomeric materials, and the various 
elastomeric A-B-A' block copolymer materials disclosed in U.S. 
Patent No. 4,663,220 to Wisneski et al. which is hereby 
incorporated by reference.

The bloomable surface active agent may be, for example, an 
emulsion, a wetting agent such as a surfactant, or a detergent 
having a hydrophile-lipophile balance of at least about 6 or 
greater which is bloomable. The bloomable surface active agent 
may be nonionic, cationic or anionic. If the bloomable surface 
active agent is nonionic, it is desirable that it have at least 
3 ethylene oxide groups. One desirable bloomable surface active 
agent is a surfactant which may be obtained from the Rohm & 
Haas Company under the trade designation Triton X-102. Rohm &

t
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Haas literature states that the X-102 is a nonionic octylphenol 
liquid surfactant having from 12-13 ethylene oxide units. The 
material is about 73%, by weight, ethylene oxide, has a 
Brookfield viscosity at 25 degrees C. (12 rpm) of 330, and has 
a calculated hydrophile-lipophile balance of about 14.6. Other 
Triton brand name materials may be utilized in the present 
invention. Exemplary of which are Triton X-35 which is a 
nonionic octylphenol series material having three ethylene 
oxide units and a calculated hydrophile-lipophile balance of 
7.8; Triton RW 50 which is a cationic material, (t-C12. 
14NH(CH2CH2O) sH) , having an average of five ethylene oxide units 
and a measured hydrophile-lipophile balance of 12-14; Triton 
RW 100 which is a cationic material, (t-C12.14NH(CH2CH2O ) ioH' 
having an average of 10 ethylene oxide units and a measured 
hydrophile-lipophile balance of 16; Triton DF 12 which is a 
nonionic modified polyethoxylated alcohol that has a calculated 
hydrophile-lipophile balance of 10.6 and Triton DF 18 which is 
a nonionic biodegradable modified alcohol that has a calculated 
hydrophile-lipophile balance of 11.3.

It is desirable for the surface concentration of the 
surface active agent on the surface of the fibers of the low 
hydrohead web to be at least about 0.05 weight percent of the 
web. For example, from about 0.05 percent, by weight, to about 
3 percent, by weight of the web. More particularly, from about 
0.10 percent, by weight, to about 1.0 percent, by weight of the 
web. For example, from about 0.1 percent, by weight, to about 
0.4 percent, by weight, of the web. Even more particularly, 
from about 0.20 percent, by weight, to about 0.30 percent by 
weight of the web. In one embodiment the surface concentration 
is about 0.26 percent by weight of the low hydrohead web 22.

Because not all of the surface active agent added to the 
melt blooms, the amount of surface active agent added to the 
melt is generally greater than the amount desired to be present 
on the surface. Accordingly, the amount of surface active agent 
added to the melt may vary with the surface active agent used, 
the thermoplastic material used to form the web and/or the 
process conditions of forming the web.

35
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If Triton x-102 is used as the surface active agent and 
polypropylene is the thermoplastic material, the blend will 
contain at least about 0.45 percent, by weight, of the high 
hydrophile-lipophile balance surface active agent. For example, 
the blend may include from about 96.6 percent, by weight, to 
about 99.55 percent, by weight, of the fiber forming polymer 
and from about 0.45 percent, by weight, to about 3.4 percent, 
by weight, of the high hydrophile-lipophile balance surface 
active agent. Desirably, the blend includes from about
98.6 percent, by weight, to about 99.5 percent, by weight, of 
the fiber forming polymer and from about 0.5 percent, by 
weight, to about 1.4 percent, by weight, of the high 
hydrophile-lipophile balance surface active agent. For 
example, the blend may include from about 99.2 percent, by 
weight, to about 99.5 percent, by weight, of the fiber forming 
polymer and from about 0.5 percent, by weight, to about 
0.8 percent, by weight, of the high hydrophile-lipophile 
balance surface active agent. In one embodiment the blend may 
include from about 99.3 percent, by weight, to about 99.4 
percent, by weight, of the fiber forming polym-'i.' and from about 
0.6 percent, by weight, to about 0.7 percent, by weight, of the 
surface active agent.

The temperature of the blend is elevated within the 
extruder 14 by a conventional heating arrangement (not shown) 
to melt the blend and pressure is applied to the blend by the 
pressure-applying action of a turning screw (not shown), 
located within the extruder, to form the blend into an 
extrudable composition. Desirably the blend is heated to a 
temperature of at least about 175 degrees Centigrade if 
polypropylene is utilized as the fiber forming polymer in the 
blend. Th··» blend is then forwarded by the pressure applying 
action of the turning screw to a fiber forming arrangement 16 
which may, for example, be a conventional spunbonding die 
arrangement. The hydrohead of conventional spunbonded material 
of diaper liner weight has been measured to be about 15 
centimeters of water. Spunbonding fiber forming arrangements 
are described in U.S. patent numbers 4,340,563 to Appel et al

35
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and 4,405,297 to Appel et al. Both of these patents are hereby 
incorporated by reference. The elevated temperature of the 
blend is maintained in the fiber forming arrangement 16 by a 
conventional heating arrangement (not shown). The fiber
forming arrangement generally extends a distance in the cross
machine direction which may be about equal to the width of the 
fibrous porous nonwoven web which is to be formed by the 
process. The fiber-forming arrangement 16 extrudes and 
attenuates the fibers 18 and directs them onto a moving forming 
screen 20. Upon impacting the forming screen 20, the fibers 18 
may, depending upon known process conditions, adhere, to each 
other to form the low hydrohead fibrous porous web 22. If not, 
a nip roller 24, in combination with the forming screen 20 can 
act to make the web 22 self supporting. If desired, the low 
hydrohead web 22 may be passed through a thermal point bonding 
arrangement 26 including rollers 28 and 30 to consolidate the 
web 22 even further. If the fibrous porous web 22 is to be used 
as a diaper liner, the basis weight of the web is desirably 3 5 
grams per square meter (g/m2) or less, for example, in the 
range of 10 through 3 0 g/m2. The combination of elevated 
temperature and elevated pressure conditions which effect 
extrusion of the blend will vary over wide ranges. For 
example, at higher elevated temperatures, lower elevated 
pressures will result in satisfactory extrusion rates and, at 
higher elevated pressures of extrusion, lower elevated 
temperatures will effect satisfactory extrusion rates.

After formation of the low hydrohead fibrous porous web 22, 
the high hydrophile-lipophile surface active agent is bloomed 
to the surface of the web 22. In many instances the heat of the 
molten fibers 18 cooling after extrusion will be sufficient to 
effect blooming of the high hydrophile-lipophile balance 
surface active agent. However, in some instances, the web 22 
will have to be passed through a heating arrangement 32 which 
can include heating cans 3 4 and 3 6 to effect blooming. The 
heating can blooming temperature will vary with the surface 
active agent and polymer utilized. However typical temperatures 
for polypropylene and Triton X-102 range from 250 degrees F.

35
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to 300 degrees F. For example, from about 265 degrees F. to 
about 275 degrees F. Residence time of the web 22 on the 
heating cans 3 4 and 3 6 will vary with line speed. Typical 
residence times are in the range of 2-7 seconds. In any event 
the blooming conditions. are to be adjusted so that at least 
about 0.05, weight percent of the resultant web 22, will bloom 
to the surface of the web 22. For example, from about 0.05 
percent, by weight, to about 3 percent, by weight of the web 
22 of surface active agent will bloom to the surface of the web 
22. More particularly, from about 0.10 percent, by weight, to 
about 1.0 percent, by weight of the web 22, of surface active 
agent will bloom to the surface of the web 22. For example, 
from about 0.1 percent, by weight, to about 0.4 percent, by 
weight, of the web 22, of surface active agent will bloom to 
the surface of the web 22. Even more particularly, from about 
0.20 percent, by weight, to about 0.30 percent by weight of the 
web 22, of surface active agent will bloom to the surface of 
the web 22.

Determination of the weight percentage of the surface 
active agent on the surface of the low hydrohead web at this 
point in the process can be determined by: (1) weighing the 
initial sample of material; (2) quantitatively extracting the 
surface active agent from the surface of the web 22 using an 
appropriate solvent; (3) determining the amount of surface 
active agent in the extraction solvent by such means as 
ultraviolet spectroscopy, infra-red spectroscopy, gravimetric 
analysis etc. (This may require making up a series of 
concentration standards of the surface active agent in the 
extracting fluid to calibrate the analytical 
equipment/method/technique. Manufactrues of surface active 
agent often will supply methods for determining surface active 
agent quantitatively and qualitatively.); and (4) dividing the 
amount of surface active agent by the initial web 22 sample 
weight and multiplying by 100.

Once the high hydrophile-lipophile balance surface active 
agent has been bloomed to the surface of the web 22, the web 
22 is passed through the gaps of two conventional corona

20
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discharge units 38. The two corona units are arranged so one
treats one side of the web 22 and the other treates the other
side of the web 22. One desirable corona discharge unit can be
obtained from Enercon Ind. Corporation under trade designation
Model SG 1223 . The gaps of the corona discharge treatment
apparatus may be maintained at about 0.065 inches. Standcird
metal rolls are used as the ground electrode. The base metal
ground electrode roll may be buffered with 1 wrap of 0.5 mil
polyester to substantially prevent arcing of the corona unit
and pinholing in the fibrous porous web 22. Such buffering
reduces the effectiveness of the corona discharge unit by
approximately 20% for each wrap of 0.5 mil film used. The line
speed of the web material 22 and the voltage and amperage of
the corona discharge unit 38 are adjusted so that the
equivalent of at least about 0.6 watt minute per square foot
per side of corona discharge is applied to the web material 22.
For example, the equivalent of from about 0.6 to about 8 watt 
minute per square foot per side of the web material 22 of 
corona discharge may be applied to the web material 22.
Accordingly, the equivalent of from about 1 to about 5 watt ·
minute per square foot per side of the web material 22 of 
corona discharge may be applied to the web material 22. More . 
particularly, the equivalent of from about 2 to about 3 watt ί
minute per square foot per side of the web material 22 of 
corona discharge may be applied to the web material 22.

Once the corona discharge unit 38 has applied the %
appropriate amount of charge to the web material 22, the web 
material 22, may be wound up on a storage roll 40. The web 
material 22 may later be used in a wide variety of applications 
which require or desire utilization of a material having 
acceptable retentive wettability. This method of treating a 
fibrous porous web material 22 has been found to increase, by 
at least about 50%, as compared to non-corona treated web )
material, the number of wettings (i.e. run-off tests that can ,
be passed) that the web material 22 can sustain without j

unacceptable run-off. ‘
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In another embodiment, schematically illustrated in Figure 
2, a nonblooming process is used. In this situation the surface 
active agent may be applied in neat form or from solution by 
any of a number of conventional application methods. Exemplary 
of which are spraying and dip-and-squeeze. The dip-and-squeeze 
method is illustrated in Figure 2 with the dip-and-squeeze 
apparatus 42 including a dipping bath 44 and a pair of 
squeezing rollers 46 and 48. In this process at least about 
0.05%, by weight, of the web material 22 of high hydrophile- 
lipophile balance surface active agent is applied to the web 
material 22. For example, from about 0.05% to about 3%, by 
weight of the web material, of high hydrophile-lipophile 
balance surface active agent may be applied to the web material 
22. Even more particularly, from about 0.1% to about 1%, by 
weight of the web material 22, of high hydrophile-lipophile 
balance surface active agent may be applied to the web material 
22. More particularly, from about 0.1% to about 0.4%, by weight 
of the web material 22, of high hydrophile-lipophile balance 
surface active agent may be applied to the web material 22. 
Even more particularly, from about 0.2% to about 0.3%, by 
weight of the web material 22, of high hydrophile-lipophile 
surface active agent may be applied to the web material 22.

By varying the amount of high hydrophile-lipophile balance 
surface active agent present of the surface of the web material 
22 and the amount of corona discharge applied to the web 22, 
the number of run-off tests to which the treated web 22 can be 
subjected prior to unacceptable run-off may be increased by at 
least about 50%. For example, the number of wettings prior to 
unacceptable run-off may be increased by at least about 100%. 
In some instances, the number of wettings prior to unacceptable 
run-off may be increased by about 200%.

Of course, other conventional methods can be used for the 
production of the nonwoven web 22. .

EXAMPLE I
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' In order to demonstrate the improved retentive wettability

of corona discharge treated high hydrophile-lipophile balance 
surface active agent coated low hydrohead web materials, a low 
hydrohead spunbonded polypropylene was treated with a variety

5 of surface active agents in accordence with the present 
invention. Run-off testing of these materials was conducted to 
provide evidence of the improved retentive wettability.

Test samples were prepared by first determining about how 
many grams of a surfactant-containing solution the web to be

10 evaluated would hold. Knowing this value (in grams of solution 
per gram of web) and the amount of surfactant (in weight 
percent) desired on the web, a surfactant-containing solution 
was made. Either an alcohol based or water based surfactant 
solution was used depending on the surfactant's water

15 solubility. The concentration in the solution was the desired 
concentration of the surfactant on the web divided by the grams 
of surfactant the web would hold per gram of web. For example, 
if the web held 5 grams of solution per gram of web and a 0.3%

; add on was desired, a 0.06% solution was used.
'20 Once a solution of a chosen surface active agent was made,

[ / six (6) 16 inch by 15 inch samples of conventional, low
t . hydrohead, spunbonded polypropylene web material having a basis
' weight of about 27 grams/square meter, were dipped into the

solution and held horizontal while being dried. The hydrohead
25 of such spunbonded polypropylene material before being surface

, « active agent coated/treated is generally about 15 centimeters
/,/ of water. The goal was to apply /3.3 percent, by weight of the 

spunbonded v«sh, of surface active agent to each web. In other 
-words, about 0.08 grams per square meter of web.

3 0/ Next, three of the samples of surfactant coated low
l t H 11
* ■ hydrohead web material were subj ected to 8.3 watt minute per

t < « square foot per side of corona discharge treatment so that, for &
/ ,./ each surface active agent selected, three (3) samples that were
< ( ί
1 ' only surfactant treated existed and three (3) samples that were
35 surfactant treated followed by corona discharge treatment

existed. It should be noted that the grounded electrode roll 
of each of the two three foot long electrode arrangements used
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* was a metallic roll and was shielded with 1 wrap of 0.5 mil 
thickness mylar to prevent short circuiting the corona 
discharge. It is known that this action lowers the effective 
corona discharge on the spunbonded web by about 20 percent or

5 to about 6.6 watt minute per square foot. The samples were 
allowed to age for at least three days to ensure that no 
residual effect of the corona discharge alone would be 
measured.

Each of the six samples for each of the selected surface
10 active agents was then subjected to the run-off test which is 

defined above. As has been stated previously, failure was 
defined as the first run-off test in which a sample evidenced 
ten or more grams of run-off. In many cases additional run-off 
testing was conducted to see how consistent the failure point

15 was. That is, having once failed, would the web continue to 
fail. This was certainly not the case. In spite of this fact, 
it was decided that the most rigorous and practical definition

• . of failure was one which used the first failing run-off test
;■ t·- as the failure point. After the run-off testing was conducted,

the values for each of the three sample that were only surface
< C t

* ,.1 active agent (SAA) treated were averaged and rounded to the
nearest whole number and the values for each of the three
samples that were both surface active agent treated and corona 
discharge treated were averaged and rounded to the nearest

25 whole number. These data are reported in Table I.
c

t 11
< t
t t « t.

( t r
TABLE I

Material1 HLB Run-offs, Run-offs Run-offs, %
30

t SAA only SAA & Improvement
5 t 1 « t»
t I Corona

« SPAN 852 1.8 1 1 0«
€ t r * t »t <
t < t ct t t
t <

1A11 materials used alcohol solutions except Triton DF 
18, Triton X-102, Triton RW 50 and Triton RW 100 which used

35 water solutions.
2sorbitan trioleate obtained from ICI Americas Inc.
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ATMUL 8 4J 2./ 2 1 V

Triton X-154 3.6 1 1 0
ATLAS G9465 4.3 7 7 , 0
ARACEL 4 06 6.7 3 20 567
Triton X-357 8 7.8 2 15 650
ARACEL 2 0s 8.6 9 14 56
TRITON DF 129 10.6 9 16 78
ARACEL 16510 11 1 4 300
TRITON DF 1811 11.3 11 23 109
TRITON X 10212 14.6 9 ' 24 167
TRITON RW 5013 13 5 12 140
TRITON RW 10014 16 5 10 100

οβ 3Μοηο and diglycerides from the glyerolysis of edible
fats, obtained from Kraft Industries, Memphis Tenn.

0 9 0 0 . ·’ ’ 4Octlyphenoxypoylethoxyethanol having one ethylene oxide
group, obtained from the Rohm and Haas Co.

«90
; ,·*, 5Nonionic surfactant, obtained from ICI Americas Inc.

0 « « φ
6Sorbitan monopalmitate, obtained from ICI Americas Inc.β 9 «

20 7Octylphenoxypolyethoxyethanol having three ethylene
oxide groups, obtained from the Rohm and Haas Co.

8Sc,'i‘hitan monolaurate, obtained from ICI Americas Inc.< '
, ’modified polyethoxylated alcohol, obtained from the

' ; Rohm and Haas CO.
,'25*, 105O% polyoxyethylene stearic acid/50% mono and
s!“ diglycerides of fatty acids, obtained from ICI Americas Inc.

·«···«
* * 90% Biodegradable modified alcohol/10% water, obtained

from Rohm and Haas Co.«*·««·«
12Octlyphenoxypoylethoxyethanol having 12-13 ethylene 

:30/ oxide groups, obtained from the Rohm and Haas Co.
1399.5% t-polyethoxy amine/0.5%t-alkyl primary amine, 

obtained from the Rohm and Haas Co.
1499.5% t-polyethoxy amine/0.5% t-alkyl primary amine, 

obtained from the Rohm and Haas Co.
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From the above data it is clear that a significant increase 
in retentive wettability of the low hydrohead web material is 
achieved if the hydrophile-lipophile balance of the surface 
active agent is greater than 6.

These results are graphically presented in Figure 3. From 
the above results, it is clear that, once the hydrophile- 
lipophile balance of the treating material exceeds about 6, 
significantly improved longevity in the run-off test results 
after corona treatment are achieved. Of note is that the run
off test employed, in the opinion of the inventors, more 
accurately approximates a real world situation than the test 
employed by Thomas et al because 100 milliliters of test fluid 
is used. This amount is believed to much more accurately 
approximate the amount voided by an infant. The test is more 
rigorous also in that a 30 degree, as opposed to a 10 degree, 
incline is utilized.

EXAMPLE II
To investigate the relationship on the increase in 

retentive wettability and the percentage of surface active 
agent applied to the low hydrohead fibrous porous web, eighteen 
samples of conventional spunbonded material were obtained as 
above. Solutions of Triton X-102 and Triton DF-18 were 
prepared. The procedure outlined above was followed with the 
exception that the target applied amount of surface active 
agent was reduced to 0.1%, by weight of the fibrous porous web. 
Additionally, nine samples for each agent were prepared with 
three samples being surface active agent treated only and six 
samples being both surface active agent treated and corona 
treated, as in Example 1, with 6.6 watt minute per square foot 
of web.

The results of this testing are recorded in Table II.

t
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TABLE II
Material HLB Run-offs, Run-offs Run-offs, %

SAA only SAA & Improvement
Corona

TRITON DF 1815 11.3 7 18+16 157+
TRITON X 10217 14.6 3 1218 300

I

ί

1

10

15

While the invention has been described in detail with 
respect to specific embodiments thereof, it will be appreciated 
that those skilled in the art, upon attaining an understanding 
of the foregoing, may readily conceive of alterations to and 
variations of these embodiments. Such alterations and 
variations are believed to fall within the scope and spirit of 
the invention and the appended claims.

j Ϊ-s

£ < £ ££ * C
* £ C

C t »t t t< « « »
t » £ e < t t £ C

' '. S « * £
'.if*.

I

■■'. C

jj
t. £ £ I « 4 < *

£t € i t t C

γ4ϊ:

1s90% Biodegradable modified alcohol/10% water, obtained 
from Rohm and Haas Co.

16Average of six runs rounded off to the nearest whole 
number. Two of the six samples had not failed when run-off 
testing was halted after the 23rd test.

17Octlyphenoxypoylethoxyethanol having 12-13 ethylene 
oxide groups, obtained from the Rohm and Haas Co.

io
Average of six runs rounded off to the nearest whole 

number.
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The claims defining the invention are as follows:

1. A method of treating a low hydrohead fibrous porous web to 
improve the web's retentive wettability by increasing, by at leastjabotrt-/ 

50%, as compared to untreated web material, the average number of run-off
5 tests that the low hydrohead web material can sustain without 

unacceptable run-off, the method comprising:

providing a low hydrohead fibrous porous web material; 
forming a surface concentration on the web material of at least

0.05%, by weight of the web material, of a surface active agent having a 

10 hydrophile-1ipophile balance of at least 6; and
applying a corona discharge equivalent to a charge of at least 0.6 

watt minute per square foot per side of the web material to the surface 

active agent bearing web material.
2. The method of claim 1, wherein the surface concentration of 

15 the surface active agent is from 0.05% to 3%, by weight of the web
material.

3. The method of claim 1, wherein the surface concentration of 

the surface active agent is from 0.1% to 1%, by weight of the web 
material.

• (« I♦ » «

20 4. The method of claim 1, wherein the surface concentration of
the surface active agent is from 0.1% to 0.4%, by weight of the web 
material.

5. The method of claim 1, wherein the surface concentration of 
the surface active agent is from 0.2% to 0.3%, by weight of the web

25 material.
6. The method of claim 1, wherein the equivalent of from 0.6 to 

10 watt minute per square foot per side of the web material of corona 
discharge is applied to the web material.

7. The method of claim 1, wherein the equivalent of from 1 to 5 
30 watt minute per square foot per side of the web material of corona

discharge is applied to the web material.

8. The method of claim 1, wherein the equivalent of from 2 to 4 
watt minute per square foot per side of the web material of corona 
discharge is applied to the web material.

35 9. The method of claim 1, wherein the hydrohead of the web
material is less than 20 centimeters of water.

10. The method of claim 1, wherein the hydrohead of the web 
material is about 15 centimeters of water.

i

s

F/05491

i 'i

28



11. The me-thod of claim 1, wherein the number of run-off tests 

prior to unacceptable run-off is increased by at least 100%.

12. The method of claim 1, wherein the number of run-off tests 
prior to unacceptable run-off is increased by at least 200%.

5 13. The method of claim 1, wherein the surface active agent is
selected from the group consisting of one or more wetting agents, 
emulsions and detergents.

14. The method of claim 1, wherein the surface acti ve agent i s a

wetting agent.
10 15. The method of claim 1, wherein the surface active agent i s a

surfactant
16. The method of claim 1, wherein the surface active agent i s an

emulsion.
17. The method of claim 1, wherein the surface acti ve agent i s a

15 detergent.
18. The product prepared by the process of claim 1.
19. A method of treating a low hydrohead fibrous porous web to

improve the web's retentive wettability by increasing, by at least 50%, 
as compared to untreated web material, the average number of run-off

20 tests that the low hydrohead web material can sustain without 

unacceptable run-off, the method comprising:
providing a low hydrohead fibrous porous web material;
forming a surface concentration on the web material of from at _

least 0.1% to 1%, by weight of the web material, of a surface active
25 agent having a hydrophile-lipophile balance of from 10 to 20; and

applying a corona discharge equivalent to a charge of from at least
1 to 5 watt minute per square foot per side of the web material to the 

surface active agent bearing web material.
20. The method of claim 1, wherein the hydrophi1e-1ipophi1e ‘

30 balance of the surface active agent ranges from 8 to 20.
21. The method of claim 1, wherein the hydrophile-1ipophile 

balance of the surface active agent ranges from 10 to 20.

22. The method of claim 1, wherein the hydrohead of the web 
material is less than 25 centimeters of water.

35 23. A method of treating a low hydrohead fibrous porous web to
improve the web's retentive wettability by increasing, by at least 50%,
as compared to untreated web material, the average number of run-off
tests that the low hydrohead web material can sustain without

<LF/05491
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unacceptable run-off, the method comprising:
,. providing a low hydrohead fibrous porous web material;

• forming a surface concentration on the web material of from at
least 0.05% to 3%, by weight of the web material,'of a surface active

5 agent having a hydrophile-lipophile balance of from 8 to 20; and
applying a corona discharge equivalent to a charge of from at least

0.6 to 10 watt minute per square foot per side of the web material to the 

surface active agent bearing web material.
24. The product prepared by the process of claim 23.

10 25. A method of treating a low hydrohead fibrous porous web, the

: method being substantially as hereinbefore described with reference to
the accompanying drawings.

26. A product prepared by the process of claim 25.

§i

DATED this THIRD day of DECEMBER 1993

Kimberly-Clark Corporation

%

Patent Attorneys for the Applicant 
SPRUSON & FERGUSON i
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Low Hydrohead Fibrous Porous Web with Improved Retentive Wettability 

Abstract
A method of treating a low hydrohead fibrous porous web material 

(22) to increase^ts retentive wettability, by at least about 50%, as

5 compared to untreated low hydrohead web material (22), is disclosed. The 

increase in retentive wettability is evidenced by the increase in the 

average number of runoff tests that the treated web material can sustain 

without unacceptable runoff is disclosed.
The invention is also directed to products prepared or preparabie

10 by the process.
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