(19) AUSTRALIAN PATENT OFFICE

(11) Application No. - AU 2001275510 B2

(54) Title
Biodegradable ether dry cleaning solvent
(51)8  International Patent Classification(s)
C11D 11,00 (2006.01)0BMIP D06B
C11D 3,20 (2006.01) 9702
C11D 3,44 (2006.01) <20060101ALIZ005122
DO06B 9,02 (2006.01) OBMIP DO6L
DO6L 1,02 (2006.01) 1702
DO6L 1,04 (2006.01) 20060101AL12005100
DO6P 1,651 (2006.01) 5P DOs6L
DO6P 1,90 (2006.01)
011D 1100 20060101ALI2005100
Do6P
20060101AF12005100 SBMER
S 11D 1651
/20 20060101ALI2005122
DO6P
20060101AL12005122 0BMIE
0BMJP C11D 1730
3,44 20060101ALI2005122
20060101AL12005122 OBMIE
PCT/UUS01/40852
(21 Application No: 2001275510
(87)  WIPONo:  wop1,96513
(30) Priority Data
(31 Number (32) Date (33)
60211301 2000 .06 .13
09621896 2000 .07 .20
(43) Publication Date : 2001 .12 24
(43)  Publication Journal Date : 5002 3 14
(1) Applicant(s)
Rynex Holdings, Ltd.
(72) Inventor(s)
Hayday, William A.
(74) Agent/Attorney
Watermark Patent & Trademark Attorneys,
vIC, 3122
(56) Related Art

us 6156074

(22) Application Date:  np1 06 06

Country

us

us

The Glasshouse 290 Burwood Road, Hawthorn,

-




(12) INTERNATIONAL APPLICATION PUBLISIIED UNDER TIE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
20 December 2001 (20.12.2001)

000 0 OO OO

(10) International Publication Number

PCT WO 01/96513 Al

(51) International Patent Classification”:
3/60, DOGL. 1/02

(21) International Application Number; PC1/US01/10852

(22) International Filing Date:

(25) Filing Language: English

{26) Publication Tanguage: Fnglish

(30) Priority Data:
60/211,301
09/621,896

13 June 2000 (13.06.2000)
20 July 2000 (20.07.2000)

(71) Applicant: RYNEX HOLDINGS, LTD. [——]; Milner

House, 18 Parliament Street, Hamilton, HN-12 (BM).

Woodbury, NY 11797 (US).

Techner 1.1
Philadelphia, PA 19107-2950 (US).

C11D 3/20,

6 June 2001 (06.06.2001)

(72) Inventor: HAYDAY, William, A.; 7600 Jericho Turnpike,

(74) Agents: BUTCH, Peter, J., TIT et al.; Synnestvedt &
2600 Aramark Tower, 1101 Market Sireet,

(81) Designated States (national): AL, AG, AL, AM, AT, AU,
A7, BA, BB, BG, BR, BY, B7, CA, CH, CN, CO, CR. CU,
CZ,DE. DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, HR, HU, ID, IL, IN, IS, JP, K, KG, KP, KR, KZ, LC,
1K, TR, LS, I'T, LU, IV, MA, MDD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, 8D, SL, SG, SL SK,
SL, TI, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

(84

Designated States fregional): ARIPO patent (GH, GM,
KH, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Burasian
patent (AM, AZ, BY. KG, KZ, MD, RU, TT, TM), Buropean
patent (AT, BE, CH, CY, DL, DK, IS, T, IR, GB, GR, IC;,
I1. LU, MC, NL, PL, SE, TR), OAPL patent (BE, BJ, CK,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

For two-letier codes and other abbreviations, refer io the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

WO 01/96513 Al

waler is al least 9:1.

2-

{54) Title: BIODEGRADABLE ETHER DRY CLEANING SOLVENT

{57) Abstract: A mcthod for dry-cleaning garments which compriscs treating the garments with a mixture of dipropylene glycol
tertiary-butyl ether (DPTB) and water for a period of time sufficient to effect dry-cleaning, wherein the weight ratio of DPTB to




WO 01/96513 PCT/US01/40852

BIODEGRADABLE ETHER DRY CLEANING SOLVENT

CROSS REFERENCE TO RELATED APPLICATION
The present invention claims priority benefit of U.S. Provisional Patent Application No.

60/211,301 filed June 13, 2000, the disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a novel glycol ether dry-cleaning solvent and a method
for effecting dry-cleaning using said solvent. More particularly, the present invention relates to
a glycol ether solvent that not only is comparable or superior to perchloroethylene in its attributes
and benefits, and does not suffer from the serious environmental, health and occupational
negatives and problems associated with the use of perchloroethylene, but which also represents
animprovement over the current glycol ether solvents that are contemplated as replacements for
perchloroethylene.

Perchloroethylene is the most widely used dry-cleaning solvent, and is commonly referred
to (and will be referred to sometimes hereinafter) as “perc”. Perc is a chlorinated hydrocarbon-
based solvent. It is the dry-cleaning solvent of choice throughout North America, Europe and
Asia.
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In addition to perc’s use in the dry-cleaning industry, it has found extensive use as a
degreasing agent in the metals industry, in the scouring/milling of wool, and in varicus “clean
roos” applications in the semiconductor and clectronics industries. The industrial uses of perc
are approximately ten-fold greater than its use as a solvent for dry cleaning.

While perc has been found to be an effective dry-clcaning agent because it is non-
flammable, does not damage synthetic fabrics or cause shrinkage to fabrics containing naturally
occurring fibers, such as wool, and has a relatively low boiling point that permits its being
reclaimed and purified by means of ordinary distiflation, it does present a number of other
problems which present drawbacks to its use. In particular, perchloroethylene presents a number
of health and environmental hazards that would militate against its continued use, provided a
substitute solvent of comparable quality were available that was free of the aforementioned
hazards.

Because perc is heavier than water, its disposal represents a significant environmental risk
because it will sink to the bottom of an aquifer, lake, river, and the like, with possibly resultant
contamination of the water supply. Additionally, perc vapors have been mmplicated as having a
deleterious effect on the central nervous system. In addition, because it is a highly chlorinated
molecule, perc has been identified as being a significant health hazard to cattle, and as a cause of
skin cancer, particularly melanoma, because of the action of the chlorine in perc depleting oxygen
from the ozone layer. Furthermore, and of particular import, is the fact that perc is not
biodegradable and, Hence, will over a period of time accumulate, presenting a significant industrial
waste disposal hazard.

Asthe nature and serjousness of the foregoing problems become more and more manifest
with the passage of time and with the completion of various research and clinical investigations
into the nature of perc and its mechanisms of action, the use of alternative solvents has been
sought, but none have met with any degree of commercial success since they could not match the
result obtained by perc as a dry-cleaning agent.

However, at this point in time, when environmental concerns are being rigorously
monitored and policed by domestic and foreign governments by means of legistation and civil and
even criminal prosecution, the need for a substitute solvent for perc for dry-cleaning operations,

as well as other operations, has become a matter of some degree of urgency.
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A difficulty in identifying a replacement dry-cleaning solvent for percis that it must meet
50 many requirements, both as to its efficacy as a dry-cleaning agent, i.e. high purity, non-
shrinking with respect to about 160 types of fabric, dye-fast for non-blecding with respect to
about 900 types of dyes, a high flashpoint to render it non-flammable and non-combustible, the
ability to separate from water, effective detergency, ease of distillation, simplicity of reclamation,
compatibility with existing dry-cleaning equipment, and the like, as well asits being non-polluting
to the water supply and the ozone Jayer, biodegradable, non-toxic, non-carcinogenic, and the like.

One proposed solvent substitute, namely propylene glycol monomethyl ether, which is
disclosed in EP 479,146 as possessing many desirable properties, was found to be wanting inthat
it causes damage to weak dyes, fine yams, and delicate fabrics, such as acetates, because of its
pronounced tendency to accumulate water from the environment, and from fabrics being dry-
cleaned. Water accumulation or water-miscibility is also a decided negative from another aspect
in that it significantly impairs the efficiency of the diy-cleaning process because the dry-cleaning
equipment is burdened with the handling of excessive quantities of water and the solvent stock
is diluted and must be brought back to a correct ratio for stability reasons.

Propylene glycol tertiary-butyl ether (PTB) and propylene glycol n-butyl ether (PNB) were
disclosed by WO 98/45523 as being superior alternatives to propylene glycol monomethy! ether.
PTB and PNB were disclosed to possess all of the dry-cleaning atiributes associated with percand
none of its drawbacks. The water-absorbing capabilities of both solvents was disclosed to be
within a range effective in preventing damage to acetates and the tendency of woolen garments
to shrink in water. The water absorption also lowered the solvent boiling point while raising the
flashpoint. Both solvents were also disclosed to be non-pollutants of the water supply and ozone
layer, biodegradable, non-toxic and non-carcinogenic. In addition, both solvents were capable
of being used in existing perc dry-¢leaning equipment. ‘

Aqueous PTB and PNB dry-cleaning compositions have flashpoints within industry
standards. However, there has recently been a regulatory trend toward‘ a higher flashpoint
standard. Furthermore, regulatory agencies are also considering making the standard applicable
toindividual components of a composition, evenifthe flashpoint of the overall composition meets
industry standards. Accordingly, there exists a need for dry-cleaning compositions based on

higher flashpoint glycol ethers.
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The conventional wisdom has been, however, that higher flashpoint glycol ethers make
poor dry cleaning solvents because they are too incompatible with water. While glycol ether dry-
cleaning solutions containing too much water are undesirable because of the consequential
shrinkage to woolens and damage 10 acetates, not to mention the solvent dilution, a low water
content hampers the ability of the dry cleaning composition to remove water-soluble stains, which
make up the bulk of stains to be removed from garments requiring dry cleaning. Thus, the need

for dry-cleaning compositions based on higher flashpoint glycol ethers remains unsatisfied.

SUMMARY OF THE INVENTION

This need is met by the present invention.

In line with the foregoing, it is an object of the prescnt invention to provide a solvent
which possesses comparable, if not superior chemical and physical properties when compared to
perc in dry cleaning, the cleaning of scoured and mill wool, and the dying of fabrics, while,
simultaneously, protecting the environment, public health and safety from the many known
negatives associated with the use of perc.

It is a further object of the present invention to provide a solvent which possesses
comparable, if not superior chemical and physical properties when compared to lower flashpoint
glycol ethers when used in such end-use applications,

It is a further object of the present invention to provide a dry-cleaning solvent that has a
specific gravity less than that of water.

1t is still a further object of the present invention to provide a dry-cleaning solvent that
minimizes or efiminates the shrinkage of woolen garments, prevents or limits the bleeding of dyes,
and which is able to treat acetates, silks, virgin wool and other delicate fabrics gently so as to
avoid damage.

It is still another object of the present invention to provide a solvent for dry-cleaning,
fabric dying and the cleaning of scoured and milled wool, the individual components of which
have flashpoints within industry standards, yet at the same time has a sufficiently low boiling point

~to allow the solvent to be reclaimed and purified via conventional distillation processes.

It is still yet another object of the prescnt invention to provide a dye solution containing

dyes that are not water-soluble and a solvent that minimizes or eliminates the shrinkage of woolen
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fabrics and does not damage acetates, silks, virgin wools and other delicate fabrics, yet penetrate
the fabric fiber sufficiently to form a strong dye bond to fabric fibers. »

It has now been discovered that dipropylene glycol tertiary butyl ether (DPTB) has a
flashpoint far above current industry standards, yet at the same time possesses a degree of
solvency for water-soluble stains that is at least equivalent to, and in most cases better than, perc
and the other glycol ether dry cleaning solvents presently in commercial use. Furthermore, this
degree of solvency increases as water is added to DPTB up to the maximum quantity soluble in
the solvent at room temperature, typically about 10% by weight of the total composition.

Therefore, according to one embodiment of the present invention, a dry-cleaning
composition is provided containing dipropylene glycol tertiary-butyl ether (DPTB), water and a
fabric softening agent in an amount effective to soften the fabric of garments cleaned with the dry-
cleaning composition, wherein the weight ratio of DPTB to water is at least about 9:1.

DPTB absorbs water under ambient conditions to the point of saturation, some of which
is bound as an azeotrope. Therefore, commercial grades of DP'TB unavoidably contain
some water. Preferred dry cleaning compositions according to the present invention contain
about 90% by weight of DPTB and about 10% by weight of water.

The ability of DPTB to absorb water increases as the temperaturc of the composition
increases, so that even compositions that are moisture saturated at room temperature will absorb
water from garments when heated during the dry cleaning process, The dry cleaning compositions
of the present invention will thus absorb water from the garments being dry cleaned. The water
is then separated from the solvent by azeotropic distillation, with the recovery of essentially pure
DPTB with an azeotropic level of water.

Therefore, the present invention also inclades a method for dry-cleaning garments using
the dry-cleaning compositions of the present nvention. Methods in accordance with this
embodiment of the present invention treat the garments with a composition containing dipropylene
glycol tertiary-butyl ether (DPTB) and water for a period of time sufficicnt to cffect dry- cleaning,
wherein the weight ratio of DPTB to wa}er is at least about 9:1.

The compositions of the present invention can also be used to clean, scour and milt wool.
Methodsinaccordance with this embodiment of the present invention treat the scoured and milled

wool with a composition containing dipropylene glycol tertiary-butyl ether (DPTB) and water for
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a period of time sufficient to effect cleaning, wherein the weight ratio of DPTB to water is at
least about 9:1.

The compositions of the present invention can also beused for wool scouring and milling
processes as well. In accordance with this embodiment of the present invention, a method of
scouring wool is provided characterized by scouring the wool with the compositions of the
present invention containing dipropylene glycol tertiary-butyl ether (DPTB) and water, wherein
the weight ratio of DPTB to water is at least about 9:1. The solvent compositions of the present
invention cleanly dissolve the Janolin contained in the raw wool for subsequent recovery and
purification for use as an ingredient in cosmetics and other products.

According to another embodiment of the present invention, a method is provided for
milling wool, characterized by milling the wool with a composition containing dipropylenc giycol
tertiary-butyl ether (DPTB) and water, wherein the weight ratio of DPTB to water is at Jeast
about 9:1.

The present invention further incorporates the discovery that water-insoluble dyes that are
scluble in aliphatic glycol ethers are soluble in the compositions of the present invention to
provide compositions that may be used to dye non-woolen fabrics with significantly improved
colorfastness. The dryingtimes of fabrics dyed with the dye compositions of the present invention
significantly decreased as well, yet at the same time, a stronger bond between the dye molecules
and the fabric fibers is formed. ‘ _

Therefore, according to another aspect of the present invention, a composition for dyeing
fabrics is provided that is a solution of a water-insoluble aliphatic glycol ether-soluble dye
dissolved in a solvent containing dipropylene glycol tertiary-butyl ether (DPTB) and water,
wherein the weight ratio of DPTB to water is at least about 9:1. ‘

According to another embodiment of the. present invention, a method is provided for
dyeing fabric with the dye compositions of the present invention. Methods in accordance with
this aspect of the present invention treat the fabric for a period of time sufficient to effect dyeing
with a dye composition containing a solution of a water-insoluble aliphatic glycol ether soluble
dye dissolved in a solvent containing dipropylene glycol tertiary-butyl ether (DPTB) and water,
wherein the weight ratio of DPTB to water is at least about 9:1, Methods in accordance with the
present invention further include the step of drying the fabric after the step of treating the fabric
to effect dyeing is completed.

-8-
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The compositions of the present invention were discovered 1o present several unexpected
properties in comparison fo perc and commercial ghycol ether compasitions. Fabrics that were
cleaned or dyed, and raw wool that was milled, scoured or cleaned, with the compositions of the
present invention had virtually no residual odor, unlike raw wool and fabrics processed with perc
or other commercial glycol ether compositions. What odor that was detectable was pleasant. In
addition, the odor of DPTB could not be “reactivated” with water, meaning that virtually no
residual solvent remained in the fabric. This is in conirast to garments cleaned with perc or other
commercial glycol ethers, which produce a strong solvent odor if subsequently contacted with
water.

In addition, fabric that was dry-cleaned or dyed with the compositions of the present
invention dryed virtually wrinkle-free with a noticeably soft hand, particulasly in comparison to
fabries that were similarly treated with perc, or other commercial glycol ether compositions,
Thus, fabsics cleaned or dyed with the compositions of the present invention require significantly
less ironing or other processing to remove wrinkles in fabrics cleaned or dyed with perc or other
glycol ethers, and at the same time fcel softer. Thisis a significant commercial advantage for dry-
cleaning establishments.

Other features of the present invention will be pointed out in the following description and
claims, which disclose the principles of the invention and the best modes which are presently

contemplated for carrying them out.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

It has been found that when dipropylene glycol tertiary-butyl ether (DPTB) is used in the
dry-cleaning of garments, the solvent possesses all of the attributes associafed with
perchloroethylene and none of its drawbacks. Furthermore, DPTB also has certain significant
advantages not possessed by perchl orethy]ehe, The DPTB compositions of the present invention
are non-flammable, non-combustible, non-carcinogenic, non-toxic and, of the utmost import,
biodegradable. The compositions weigh less than water, i.e., the specific gravity is less than that
of water.

Advantageously, the flashpoint of DPTB is higher than that of other glycol ethersused as
dry-cleaning solvents. The DPTB compositions of the present inventions have even higher

flashpoints. Yet the solvent can still be reclaimed and purified via conventional distillation
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processes, including vacuum distallation, and despite having a higher flashpoint, the solvent is still
effective in the removal of water-soluble stains.

DPTB has been discovered to be sufficiently water-compatible to absorb water from
garments being dry-cleaned, so that the water component is effectively tied-up, thus avoiding the
tendency of woolen garments to shrink, while simultaneously preventing damage to acetates.

It has also been determined that solutions of DPTB and water are effective in the cleaning
of scoured and milled raw wool, as well as in the scouring of raw wool, whichinvolves the pulling
of oils and fatty acids, e.g. lanolin, from the wool and in the milling of yarns formed thereform.
Such scouring and milling operations are conducted in dry-cleaning machinery employing
otherwise conventional scouring and milling techniques.

A particular advantage of the DPTB-water solutions of the present invention in dry-
cleaning is that they do not behave like a typical mixture, but rather, the behavior is the same as
asingle substance. This permitsa better defined separation upon azeotropic distiliation at a lower
boiling point and also facilitates reclamation more effectively, at a level of 99% or greater, and
also enhances purification using conventional distillation techniques.

Of particular note, from an economic as well as an operational standpoint, is the ability
of DPTB to separate from water by azeotropic distillation. This is of particular significance in
dry-cleaning because garments entering a dry-cleaning plant contain water in the form of moisture.
As noted above, if water were not absorbed by DPTB, damage 1o woolen and acetate garments
would occur. If the absorbed water could not then be separated from the DPTB by azeotropic
distillation, the solvent would be diluted with free water and, thus, the dry cleaning process, and
its efficiency, would be seriously compromised, as would the reclaimability of the DPTB.

Furthermore, DPTB out-performs both PTB and PNB from the perspective of having an
optimum combination of elevated flashpoint and water retention. This combination prevents the
bleeding of the most fugitive dyes. Yet, the degree of moisture retention has surprisingly been
found to be more than adequate to complete the cleaning process, but well below levels that
promote the shrinkage of woolen garments, Additionally, the limited degree of miscibility avoids
dilution of the solvent stock with its dependent problems, which are not inconsiderable when one
considers the need to replenish the solvent.

DPTB is a very effective dry-cleaning solvent because its detergency action breaks down

solvent-soluble (water-insoluble) stain, which account for 15% of all stains found in garments and
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which are caused by fatty acids. The detergency of the solvent occurs by lifting the soiled area
from a surface and by displacing it with surface active materials that have a greater affinity for the
surface than they do for the soiled area. Yet at the same time, DPTB also deals most effectively
with water-soluble stains, which account for more1han 80% of stains encountered in dry-cleaning,
such as, for example, stains from fiuit, blood, urine, sweal, etc. Despite this affinity for water-
soluble materials, DPTB has been found to be most effective in limiting the bleeding of dyes and
avojding the shrinkage of man-made polymers, such as acetates. In comparison to other glycol
ethers such as PTB and PNB, the PTB exhibits an unexpectedly superior combination of
detergency action toward solvent-soluble stains and atfinity for water-soluble stains.

The DPTB compositions of the present invention dry at a relatively low temperature,
namely, about 55°C. This is well within the drying requirements for fabrics constructed of fine
yarns so as to avoid damage thereto by excessive heat.

In preparing 1he compositions of the present invention, DPTB js combined with an amount
of water up to the maximum quantity soluble in the DPTB at room temperature. Ambient
conditions may already have resulted in the DPTB being saturated with water. Ifnot, water may
be added to the DPTB to obtain the desired weight ratio of solvent and water, i.e., but never less
than about 9:1. Significantly, the quantity of DPTB can be maintained at this Jevel without
damage 1o acetate fabrics or increased bleeding of dyes. Even if the weight ratio of solvent to
water approaches 9:1, DPTB js still an effective dry-cleaning solvent. Most preferred is the use
of about 90% by weight of DPTB and about 10% by weight of water, which provides the best
dry-cleaning result from the perspective of the removal of both solvent-soluble and water-soluble
stains, combined with the most efficient and cost-effective dry-cleaning operation. l

While DPTB can quite successfully and efficiently clean garments made of ajl types of
textile fabrics without the need for additional agents, such as detergents and fabric softeners, it
may be desirable to include in the formulation one or more surfactants to enhance the detergency
action of the DPTB or PNB, by means of reducing the surface tension of the composition.
Exemplary surfactant include fatly alcohol polyethylene glycol ethers, linear primary alcohol
ethoxylates and cyclic siloxanes. Other glycol ethers suitable for use as dry-cleaning solvents may
be added as well, including PTB and PNB. Thus, dry-cleaning compositions according to the
present invention may include less than 90% by weight of DPTB, provided that the weight ratio

of DPTB to water remains greater than about 9:1. Compositions according to the present
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invention may contain as hittle as 50% by weight of DPTB, or even less, or any quantity between
50% and 100% by weight, i.e., 55 weight %, 60 weight %, 65 weight %, etc.

‘While fabric softening agents are not necessary to achieve dry cleaning, they are beneficial
and serve to enhance the dry cleaning process. Thus, compositions according to the present
invention may also include an effective amount of one or more fabric softening agents.

Tt has also been determined that the DPTB compositions of the present invention are
effective solvents for water-insoluble dyes and the dyeing of fabrics. Dye compositions can be
prepared by dissolving aliphatic glycol ether-soluble dyes in the DPTB compositions of the
present invention. Dyes that are water-insoluble but soluble in aliphatic giycol ethers can be
readily identified by those of ordinary skill in the art without undue experimentation by performing
simple solubility testing. Classes of water-insoluble dyes include basic or cationic dyes, dispersed
dyes and vat dyes. Dye compositions are prepared by heating an effective amount of the dye with
the DPTB composition of the present invention, with mixing until the dye is completely dissolved
in the DPTB composition.

Fabric dying can be conducted using conventional dyeing equipment, or by using dry-
cleaning machinery. The DPTB composition of the present invention as a solvent for the dye not
only functions to dissolve the dye, It also promotes the penetration of the dye into the fabric fiber
to form a stronger bond between the dye molecule and the fabric fiber.

Afler the dyeing is completed, the fabric is dried by essentially conventional techniques.
Fabrics dyed with aliphatic glycol ether-soluble dyes dissolved in the DPTB compositions of the
present invention exhibit faster drying times than fabrics dyed with water-based dyes. However,
the greatest advantage is 1hat the DPTB compositions of the present invention permit the use of
water-insoluble dyes to dye fabrics that are colorfast when the dyed fabrics are subsequently

washed in water.
EXAMPLES
The following examples are set forth to illustrate more clearly the principles and practice

of the present inverition. It is to be understood, of course, that the invention is not limited to the

specific examples,
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EXAMPLE 1

One of the most significant properties that a dry-cleaning solvent should possess s limited
fiber shrinkage to ensure that the fibers comprising the garment do not shrink excessively.
Excessive shrinkage deforms the garment rendering it unsuitable for future wear. Accordingly,
the dry cleaning solvent which is employed must not excessively shrink the component fibers
which comprise the fabric of the garment. In contemporary usage, garments cont aining virgin
wool and acetate, such as the lining found in men’s jackets, can ill afford shrinkage beyond
established norms.

A shrinkage test was conducted with respect to virgin wool by taking a series for of 4" x
4" patterned virgin wool swatches and immersing then in separate containers containing each of
the solvents set forth in Table 1 below. Approximatcly 10 minutes of mechanical action was
applied to ensure that the wool fibers became totally saturated. The test swatch was then
removed and dried at constant temperature not exceeding 55°C. The test swatch was then
compared with a contro} material to identify any changes in the fibers to ensure that the patterns
had not changed their dimensions.

Each of the test solvents was then analyzed to identify any fiber lost. The maximum
shrinkage should not exceed 2% on the first immersion test and is usually expected to be less than

0.25% in any subsequent immersion test.

TABLEI
Y Shrinkage
Sobvent on 1* bnmersion
PM 2%
(Propylene ghyool metlsyl ether)
NP 2%
{propylene glycol n-prepylether)
DPM 2%
(dipropylene glycol methyl cther)
PERC - 2%
(perchlorecthylene)
FIB /2%
(propylene glycol tertiary-buty] cther)
DrrB <12%
(dipropylene plyvol tertiary-butyl ether)
11
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EXAMPLE 2
A shrinkage test conducted in Example | was repeated with 4" x 4" swatches of acetate
fabric. The results are set forth below in Table 11, wherein it is evident from an examination of
the results therein, and in Table I, that dipropylene glycol tertiary-butyl ether (DPTB) mixtures
resulted in the smallest percentage of shrinkage in both virgin wool and acetate fabrics, and, in
fact, reduced shrinkage by about 400% or greater compared with the other solvents, including
perc, when employed with virgin wool, and an even greater percentage when employed with

acetate fabrics.

TABLE 1l
PM 3%
{propylene glycol methyl ether)
FNP . 3%
(propylene glycol n-propel ether)
DFM 2-5%
{dipropylene glycol methyl ether)
PERC %
{Perchloroethylene)
PTB 12%
(propylene glycol tertiary-buty] ether)
DPTB <1/2%
(dipropylenc glycol testiary-butyd ether)
EXAMPLE 3

The bleeding of dyestuffs is the bane of the dry cleaner’s existence. The variety of
dyestufTs, their differing chemical structures, the degree to which they are soluble or insoluble in
the particular dry cleaning solvent cmployed, and the like, present manifold problems which must
be met, addressed and solved before a new dry cleaning solvent can be introduced successfully.

Dyebleeding tests wére conducted by taking test swatches of virginwool, 1 inchx 1 inch,
and immersing them in separate containers filled with each of the azéotropic solvent mixtures
indicated in Table 111 below. Ball bearings were added to each of the containers to increase the
impact of mechanical action on.the dyes in an effort to dislodge the dyes from the fabric.
Increased mechanical action was applied for a period of ten minutes. Thereafier, the test swatch

and the ball bearings were removed from the solvent. Colorimeter tests employing a Bausch &

12
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Lomb SPEC 20 colorimeter were conducted on the solvent remaining, which serves to indicate
the relative quantity of dye removed from the test swatch. The results are set forth in Table 111
with respect to the various solvents tested on virgin wool swaiches which have been dyed red,

green, yellow, blue and purple, respectively. The greater the value, the greater the degree of dye

bleeding.
TABLE 111
DYE BLEEDING

Solvent Red Green Yellow Blue Purple
M | 8 7 7 ' 8 8
PNP 6 4 4 5 6
DPM 6 3 5 5 6
Perc 2 2 1 ] 3
PTB 2 1 1 1 3
DPTB <2 1 1 ] 2

EXAMPLE 4

In similar fashion to Example 3 above, swatches of various colored acetate fabrics were
tested to determine dye bleeding in the below-listed solvents. The results are set forth in Table
IV below.

TABLEIV
DYE BLEEDING

Solvent Red Green Yellow -Blue Purple
PM 9 ) 8 9 9 8
PNP 9 8 8 8 8
DPM 8 3 8 9 8
Perc 1 1 1 2 2
PIB ' 2 1 1 2 2
DPTB < 1 1 3 1
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It is clearly evident from Tables IIT and IV that the azeotropic solvent of the present
invention, namely, dipropylene glycol tertiary-butyl ether (DPTB), is far superior to PM, PNP and
DPM, and is comparable to perc, as respects dye bleeding, whether the fabric employed is virgin
wool or acetate. In point of fact, the solvent of the present invention was in cach instance,
regardless of fabric type or dye color, significantly more effective in preventing the bleeding of

dyes when compared with the non-perc solvents.

EXAMI'LE 5
A stain removal test was conducted with respect to cotton by taking a series of 12 “x 12"
test panels of cotton and applying thereto standard stain items as set forthin Table V, which were
then cleaned with a perc solution containing soap. Another set of test panels similarly stained
were cleaned with the DPTB composition of the present invention without soap. It will be
understood by thosc skilled in the art that the purpose of perc is to act as a carrier for detergents,
soaps, water, etc. and that most stains are typically removed by “spotting” prior to the perc dry-

cleaning process. The Table V results demonstrate that the use of soaps and “spotting” is less

needed with DPTB.

TABLE V
TYPE OF STAIN PERC W/SOAP DPTB W/O SOAP
Shoe Polish 50% 50%
Lipstick 60% 70%
Face Powder 100% 100%
Ketchup 40% - 60%
Salad Dressing 70% 80%+
Animal Fat 80% 95%
Mascara 90% 90%
Mayonnaise 90% 50%
Coflee 30% 50%
Ink 30% 40%
Motor Oi] 80% 75%
Syrap 30% 90%
14
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It is evident with respect to each of the stains enumerated, which are quite typically
encountered by dry cleaners, that DPTB performed as well as or better than perc, which is the
most prevalent solvent employed in dry cleaning today.

As will be readily appreciated, numerous variations and combinations of the features set
. forth within the foregoing description and examples can be vtilized without departing from the
present invention. The foregoing examples are intended 1o be #llustrative only and are not to be

deemed as in any way limiting the scope of the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A composition for dry-cleaning garments comprising dipropylene glycol
tertiary-butyl ether (DPTB), water and a fabric softening agent in an amount
effective to soften the fabric of garments cleaned with the dry-cleaning

composition, wherein the weight ratio of DPTB to water is at least about 9:1.

2. The composition of Claim 1, consisting essentially of about 90% by weight
of DPTB, about 10% by weight of water, and said fabric softening agent.

3. The composition of Claim 1, further comprising a second surfactant.

4. A composition for dry-cleaning garments comprising dipropylene glycol
tertiary-butyl ether (DPTB), water and a second surfactant, wherein the weight
ratio of DPTB to water is at least about 9:1.

5. The composition of Claim 4, comprising less than about 90% by weight of
DPTB.

6. A composition for dyeing fabrics comprising a solution of a water-insoluble
aliphatic glycol ether -soluble dye dissolved in a solvent comprising dipropylene
glycol tertiary-butyl ether (DPTB) and water, wherein the weight ratio of DPTB to
water is at least about 9:1.

7. The composition of Claim 6, wherein said solvent consists essentially of
about 90% by weight of said DPTB and about 10% by weight of water.

8. The composition of Claim 6, further comprising a second surfactant.

9. The composition of Claim 3, 4 or 6, wherein said second surfactant is
selected from the group consisting of fatty alcohol polyethylene glycol ethers,
linear primary alcohol ethoxylates and cyclic siloxanes.
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10.  The composition of Claim 3, 4 or 6, wherein said second surfactant is a

detergent.

11.  The composition of Claim 3, 4 or 6, wherein said second surfactant is a
glycol ether other than DPTB.

12, The composition of Claim 11, wherein said glycol ether other than DPTB is

propylene glycol tertiary-butyl ether (PTB) or propylene glycol n-butyl ether (PNB).

13. A method of dry-cleaning garments, comprising treating the garments for a
period of time sufficient to effect dry-cleaning in a dry-cleaning composition
comprising dipropylene glycol tertiary-butyl ether (DPTB) and water, wherein the
weight ratio of DPTB to water is at least about 9:1.

14.  The method of Claim 13, wherein the period of time is sufficient to remove
both solvent-soluble and water-soluble stains.

15.  The method of Claim 13, wherein said dry-cleaning composition consists
essentially of about 90% by weight of said DPTB and about 10% by weight of

water.

16. The method of Claim 13, wherein said dry-cleaning composition further

comprises a second surfactant.

17. A method of cleaning scoured and milled wool, comprising treating the
scoured and milled wool with a composition to effect cleaning, said composition
comprising dipropylene glycol tertiary-butyl ether (DPTB) and water, wherein the
weight ratio of DPTB to water is at least about 9:1.

18. A method of scouring raw wool comprising scouring raw wool with a
composition comprising dipropylene glycol tertiary-butyl ether (DPTB) and water,
wherein the weight ratio of DPTB to water is at least about 9:1.
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19. A method of milling scoured raw wool comprising milling said scoured raw
wool with a composition comprising dipropylene glycol tertiary-butyl ether (DPTB)
and water, wherein the weight ratio of DPTB to water is at least about 9:1.

20. The method of Claim 17, 18 or 19, wherein said composition consists
essentially of about 90% by weight of said DPTB and about 10% by weight of

water.

21.  The method of Claim 17, 18 or 19, wherein said composition further
comprises a second surfactant.

22. A method of dyeing fabric, comprising treating the fabric to effect dyeing
with a dye composition comprising a solution of a water-insoluble aliphatic glycol
ether-soluble dye dissolved in a solvent comprising dipropylene glycol tertiary-
butyl ether (DPTB) and water, wherein the weight ratio of DPTB to water is at
least about 9:1.

23. The method of Claim 22, further characterized by the step of drying said
fabric after said dyeing has been effected.

24. The method of Claim 22, wherein said dye composition solvent consists
essentially of about 90% by weight of said DPTB and about 10% by weight of

water.

25. The method of Claim 22, wherein said dye composition further comprises a
second surfactant.

26. The method of Claim 21 or 25, wherein said second surfactant is selected
from the group consisting of fatty alcohol polyethylene glycol ethers, linear
primary alcohol ethoxylates and cyclic siloxanes.

27. The method of Claim 21 or 25, wherein said second surfactant is a
detergent.
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28. The method of Claim 21 or 25, wherein said second surfactant is a glycol
ether other than DPTB.

29. The method of Claim 28, wherein said glycol ether other than DPTB is
propylene glycol tertiary-butyl ether (PTB) or propylene glycol n-butyl ether (PNB).

DATED this 5th day of April 2004
RYNEX HOLDINGS LTD

WATERMARK PATENT & TRADE MARK ATTORNEYS
290 BURWOOD ROAD

HAWTHORN VICTORIA 3122

AUSTRALIA

P22341AU00 : BJD/RES
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