Office de la Proprieté Canadian CA 2231462 C 2005/08/09

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 231 462
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 1996/06/11 (51) CL.Int.%/Int.CI.° C11D 3/04, CO2F 1/52
(87) Date publication PCT/PCT Publication Date: 199//02/06 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2005/08/09 HBBITTS, DAVE, US
(85) Entrée phase nationale/National Entry: 1998/01/19 (73) \Tcr)?%plalggll\rlgﬁ)/vgg%ré{ NG.. US
(86) N° demande PCT/PCT Application No.: US 1996/009904
o o (74) Agent: BERESKIN & PARR
(87) N° publication PCT/PCT Publication No.: 199/7/004060
(30) Priorité/Priority: 1995/07/20 (08/504,777) US

(54) Titre : PROCEDE DE BLANCHISSAGE D'ARTICLES ET DE PURIFICATION DES EAUX USEES RESULTANTES
54) Title: METHOD OF LAUNDERING ITEMS AND PURIFYING WASTE WATER THEREFROM

(57) Abregé/Abstract:

A method of laundering olly items comprises laundering said items In a wash solution which includes a surfactant system and a
source of alkalinity. The source of alkalinity is an alkall metal aluminate preferably sodium aluminate at a concentration effective to
have at least about 25 ppm of the alkall aluminate present in the wash solution measured as alumina. The wash solution Is then
separated from the laundered items and its pH reduced to about 9 or less. A destabilizing polymer such as diallyldimethyil
ammonium chloride can be added. This combination causes the oll and grease to separate from the wash solution and float to the
surface along with the sodium aluminate. If the concentration of the sodium aluminate is above about 100 ppm preferably about
250 ppm, there iIs no need to add the destabilizing polymer. This does not affect the overall efficiency of the detergent, yet
significantly improves the abillity to separate the oll and grease from the waste wash solution.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




¥

¢

CA 02231462 1998-01-19

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY PCT)

(51) International Patent Classification © : (11) International Publication Number: WO 97/04060

C11D 3/02, 11/00, BO1D 17/05 Al .
(43) International Publication Date: 6 February 1997 (06.02.97)
(21) International Application Number: PCT/US96/09904 | (81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
i CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL,
| (22) International Filing Date: 11 June 1996 (11.06.96) IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
SD, SE, SG, SI, SK, TJ, T™™, TR, TT, UA, UG, US, UZ,
(30) Priority Data: VN, ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian
08/504,777 20 July 1995 (20.07.95) UsS patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

patent (AT, BE, CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI,
(71) Applicant (for all designated States except US): UNILEVER CM, GA, GN, ML, MR, NE, SN, TD, TG).

N.V. [NL/NL]; Weena 455, NL-3013 AL Rotterdam (NL).

(72) Inventor; and Published
(75) Inventor/Applicant (for US only): TIBBITTS, Dave [US/US]; With international search report.
8170 Indian Summer Way, Mason, OH 45040 (US). Before the expiration of the time limit for amending the
| claims and to be republished in the event of the receipt of
(74) Agents: LUNN, Gregory, J. et al; Wood, Herron & Evans, amendments.

| P.L.L., 2700 Carew Tower, Cincinnati, OH 45202 (US).

(54) Title: METHOD OF LAUNDERING ITEMS AND PURIFYING WASTE WATER THEREFROM
(57) Abstract

A method of laundering oily items comprises laundering said items in a wash solution which includes a surfactant system and a
source of alkalinity. The source of alkalinity is an alkali metal aluminate preferably sodium aluminate at a concentration effective to have at
least about 25 ppm of the alkali aluminate present in the wash solution measured as alumina. The wash solution is then separated from the
laundered items and its pH reduced to about 9 or less. A destabilizing polymer such as diallyldimethyl ammonium chloride can be added.
This combination causes the oil and grease to separate from the wash solution and fioat to the surface along with the sodium aluminate.
If the concentration of the sodium aluminate is above about 100 ppm preferably about 250 ppm, there is no need to add the destabilizing

polymer. This does not affect the overall efficiency of the detergent, yet significantly improves the ability to separate the oil and grease
from the waste wash solution.




CA 02231462 1998-01-19

WO 97/04060 PCT/US96/09904

METHOD OF LAUNDERING ITEMS AND
PURIFYING WASTE WATER THEREFROM

Backaround of the invention

Commercial laundries process a variety of different items
including rental garments, floor mats, print or ink towels, and shop towels.
Many applications produce a large amount of oil or other hydrocarbon waste
product, particularly laundering shop towels. The purpose of the detergent
composition is to remove this oil along with other dirt and soil from the items
being laundered. This is accomplished by using a combination of
surfactants, alkaline agents, as well as antiredeposition agents and various
sequestrants to achieve maximum cleaning efficacy. The surfactants in
particular function to keep the oily soils emuilsified and suspended in the
wash water. in general, the more stable the emulsion generated in the wash
water, the better the cleaning performance of the detergent system.

At the same time, it is frequently necessary to remove this oily
soil from the wash waste water prior to disposing of this waste water to the
sewer. Thus, it is necessary to counteract the effect of the wash solution
in order to separate the oil from the emuilsified wash soiution before
disposing the wash water. However, the more stabie the emulsion
generated in the wash water, the more difficult and costly separation

becomes.
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There have been many attempts to accomplish this. For example,
amphoteric surfactants have been used. At an alkaline pH these are effective
surfactants for emulsifying oil, but at an acid pH, their ability to function as a
surfactant is reduced. This effectively enables one to lower the oil and grease
content of the waste water to several hundred ppm. But this is not adequate
to meet most current standards. This application also increases the potential
of solubilizing heavy metal contaminants in the acidic pH required to
destabilize the emulsion.

Many laundries treat the wash solution subsequent to the wash
process in order to remove emulsified oil and grease. This requires the
addition of various water treatment chemicals and the use of expensive water
treatment systems in order to counteract the effects of the surfactants. Even
with the chemical treatment one must design the wash solution to optimize
water purification using whatever post treatment is available.

U.S.-A-5,207,922 describes a system whereby only effluent from a
laundry is treated with a demulsifier to break down the oil/water emulsion
before the oil is separated.

Many companies have changed surfactant systems resorting to less
water soluble surfactants, or have actually lowered the amount of the
surfactants in order to minimize emulsion stability. The net overall effect of
these actions is the reduction of cleaning efficacy of the detergent.

U.S.-A-3,865,754 discloses a detergent composition comprising a non-
lonic detergent system, sodium aluminate and a precipitate forming agent

such as sodium carbonate which reacts with the sodium aluminate and free

polyvalent ions in the wash solution.
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Summary of the Invention

It is an object of the present invention to provide a method of

laundering olly items in a commercial laundry and subsequently treating the
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waste water to remove most of the oil in the waste wash solution. It is

further an object of the present invention to accomplish this without

reducing the efficacy of the detergent composition.

These objectives addressed by laundering the items in a wash
solution which includes an effective amount of an alkali metal aluminate
such as sodium aluminate measured as alumina in combination with one or
more laundry detergent components including surfactants,
antiredeposition agents and sequestrants. The aluminate is a source of
alkalinity in the wash solution. Preferably, the aluminate is added in
sufficient quantity to establish the pH of the wash solution above 9. The
wash solution after use is then collected and its pH reduced to below 9
whereby the colloids of the emulsion become entrapped as the Al(OH),

precipitant forms causing the oily soils to separate from the solution.

The separation can be facilitated with the addition of common
organic polyelectrolytes, such as polydimethyidiallyl ammonium chloride. If
the concentration of aluminate is increased to above 75 ppm up to 4,000
ppm or more, the need for these polymers can be reduced or eliminated.
According to the present invention, sodium aiuminate can act both as an

alkalinity source, as well as a coagulant for the treatment of the waste

laundry solution.

The objects and advantages of the present invention will be

further appreciated in light of the following detailed description and drawing

in which:
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Brief Description of the Drawings

Figures 1-5 are graphic representations of oil separation under varying

concentration of alumina, pH and polymer concentrations.

Detailed Description

According to the present invention items are laundered in a
alkaline laundry detergent solution. Subsequently, the pH of the waste wash
solution is lowered causing the oily soils contained within the wash solution
in the form of an emulsion to separate from the wash solution.

The laundry solution is a combination of alkaline metal

aluminate, a surfactant system and optionally antiredeposition agents and

seq‘uestran'ts. The concentration of these components prior to introduction
may vary widely and is largely a function of formulation and dispensing. In
this description all percentages are percentages by weight in the wash water
unless otherwise indicated. Likewise concentration in ppm refers to the

wash water unless otherwise specified.

The surfactant system used in the present invention can include
anionic surfactants, nonionic surfactants, amphoteric surfactants or
combinations of these surfactants.

Typically the nonionics that will be used will inciude the alkaline
oxide adducts of polyhydric components, alkylaryl ethoxylates, alcohol
ethoxylates and mixtures thereof. Among the useful nonionic surfactants

typifying the alkaline oxide adducts of polyhydric components are the



CA 02231462 2003-02-28

WO 97/04060 PCT/US96/09904

5

ethylene oxide adducts of ethylenediamine sold commerciaily under the
name Tetronic™, as well as the ethylene oxide propylene oxide adducts of
propylene glycol sold commercially under the name Pluronic™,

Representative of the alkylaryl ethoxylates are for example the
polyethylene oxide condensates of alkyiphenols. The alky! substitutient in
such compounds may be derived from polymerized propylene, diisobutylene,
octene or nonene. Exampies of compounds of this type inciude nonylphenol
condensed with about two to about nine moles of ethyleneoxide per mole
of nonylphenol. Commercially available nonionic surfactants of this type
include Tergitol™ NP-9 scld by Union Carbide.

The alcohol ethoxylates useful herein include the condensation
products of aliphatic alcohols with ethylene oxide. The alkyl chain of the
aliphatic alcohol may either be straight or branched and generally contains
8 to 22 carbon atoms. Examples of commercially available nonionic
surfactants of this type include Tergitol™15-S-3, 15-S-5; Tergitol™ 25-L-3
and 25-L-5 marketed by Union Carbide Corporation.

Generally in the present invention the nonionic surfactants will
be used at a concentration of about .01% to about 1% by weight of the
wash detergent solution. This can be varied widely depending upon the
nature of the item being washed, its soil conditions, and the like.

In addition to the nonionic surfactants useful in the present
invention, anionic surfactants may also be employed. Among the useful

anionic detergent compounds are the water soluble salts and particularly the
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atkali metal salts, of organic sulfuric acid reaction products, such as the
sulfonates and sulfates of alkyl and alkylaryl moieties containing 8 to 22
carbon atoms in the alkyl portion of the radical. Commercially important are
the linear alkyl sulfonate sodium salts, such as sodium lauryl sulfonate and
sodium and potassium alkylbenzene sulfonate. Anionic surfactants can be
used in amounts ranging from O to about .5% preferably .001% to .02% in

the wash solution.

Amphoteric surfactants can also be employed herein and are
generally based on the alkyl imidazolines such as the Monaterics™ sold by
Mona. Other amphoterics include the quaternary ammonium carboxylates
and the quaternary ammonium sulfates. Amphoteric surfactants can be used
in amounts ranging from O to about 1%.

Cationic surfactants may also be used in the present invention
but are generally less effective cleaning agents and therefore generally not
employed in commercial laundry detergents.

In addition to the surfactants, the laundry wash solution would
generally include a sequestrant for hardness ions. Such sequestrants include

salts of nitrilotriacetic acid, ethylenediaminetetraacetic acid, zeolites In

powder form and sodium citrate. Phosphates are typically employed as
sequestrants but these would react with the sodium aluminate to form
insoluble aluminum phosphate compounds and theretore should not be
employed in any significant amount in the present invention and

preferably are not included whatsoever. Generally 0 to .5% of the wash
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will be sequestrant depending on the sequestrant employed and the

hardness of the wash water.

in addition to the surfactant system, the wash solution may
include antiredeposition aids, such as water soluble polymers of polyacrylic
acid and polymethylacrylic acid and carboxymethyicellulose. Generally the
acrylates will have a molecular weight of 1,000 to about 10,000 with 4,500
being preferred. The concentration of these in the wash solution should be
from about .001 to about .1% with .04% being preferred.

The aikali metal aluminate can be any alkali metal aluminate,
including sodium aluminate, potassium aluminate, and lithium aluminate.
Preferably the aluminate will be either sodium aluminate or potassium
aluminate with sodium aluminate being preferred because of its higher level
of alkalinity.

The amount of aluminate added to the system will vary
depending upon the items being washed. The aluminate is preferably the
sole or primary source of alkalinity in the wash solution. The concentration
of the aluminate as measured in ppm of alumina, should be at least about 25
ppm. This can be increased significantly up to about 2,500 to 4,000 ppm
or more in the wash water if a highly alkaline wash solution is desired. This
would be particularly useful for cotton shop towels. More preferably, the
concentration of sodium aluminate would be in the range of about 275 ppm
to 1,100 ppm. The greater the amount of aluminate present, the easier it

is to split from the wash solution during purification of the waste water. At
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the lower concentrations below about 100 ppm, a coagulating polymer may
be required. Whereas, at the higher concentrations, particularly above 250

ppm, the need for this polymer is significantly reduced.

Sodium aluminate can be purchased in a variety of different forms and
molar ratios of sodium oxide/aluminum oxide. Generally the mole ratio of the
alkaline metal oxide to aluminum oxide will be in the range of 1/1 to about
10/1 on a molar basis. The sodium aluminate can be added to the wash
solution either as a solid or as a liquid. Two particular brands of liquid

sodium aluminate are sold by Vinings Industries. The first is VSA45™ which

is a 45% solid solution of sodium aluminate. This has a Na,0-Al,0, ratio of
1.26/1 on a molar basis which is 25.5% Al,0, and 19.5% Na,0O. The
product becomes rather viscous at lower temperatures. The viscosity of this

product is greater than 2,000 centipoise at 60°F and greater than 10,000

centipoise at 25°F. Therefore a second product VSA 3 8™ ajso sold by
Vinings which is a 38% solids solution having a mole ratio of 1.5/1
Na,O/Al,0, which is 18.3% Na,0 and 19.9% Al,Q, is preferred. It remains
much less viscous at lower temperatures, less than 200 cps at 60°F and
less than 900 at 25°F. Obviously, if one were adding sodium aluminate as
a solid this would not be a significant concern.

In one preferred embodiment the sodium aluminate would be
added to the wash solution as one component, i.e., the alkaline builder with
a surfactant system added separately to the wash solution as a second

component. The surfactant system can include the nonionic surfactants,
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antiredeposition aid and a nonphosphate sequestrant. The alkaline builder
would be an aqueous solution containing 10-100% sodium aluminate
solution (having a solid content of 45% or less, preferably 38%) in
combination with O to 5% antiredeposition aid and O to 10% sequestrant
and water (by weight based on the total weight of the alkaline buiider).
The surfactant system can be any concentrated combination of

surfactants, sequestrants and antiredeposition aids in solid or liquid form.

Examples of formulations are disclosed in U.S. Patent 4,826,618.

The washing conditions are dependent upon the individual
launders’ equipment, but generally is conducted at a temperature of 120°F
to about 180°F for a period of about 10-20 minutes. Afterwards the dirty
wash solution referred to as the break, which now includes the dirt and oil
collected from the laundered items, is separated from the laundered items
and subjected to filtration if desired to remove suspended solids. The
laundry itself is subjected to repeated rinses with fresh water and treated
with a laundry sour if desired.

The pH of the waste wash solution or break is then adjusted to
O or less by the addition of water which can be for example from the
carryover or rinse water, or alternately the pH can be adjusted by adding an
acidic solution such as sulfuric acid or both dilution and pH adjustment. As
the pH of the wash solution is reduced below 8, the aluminate ion, AHOH),”

or AlQ,” converts from the soluble to the insoluble hydrous oxide AI{OH),
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form. As the precipitate forms, the colloidal particles which include
surfactant from detergent and oil and grease which were removed from

laundry are enmeshed in the hydrous oxide floc which is formed, called

"sweep floc."”

If the concentration of the sodium aluminate is less than 100
ppm Al,O,, it will generally be necessary to add a coagulating polymer in
order to bridge microfioc which has formed with the aluminate treatment.
Typically used coagulating polymers (which are generally polyelectrolytes)
include polydiallyldimethyl ammonium chloride (DDAC) and epichlorohydrin
dimethylamine (EpiAmine). Other well known coagulating polymers can be

employed. Generally, 25 ppm to about 125 ppm of this polymer would be

added depending on the soil and oil in the waste water. In addition, 1 to
about 10 ppm and preferably 7.5-10 ppm of a flocculent such as water
soluble polyacrylamides can be employed. Other flocculents are well known
and the selection of the particular flocculent is not significant. If the
concentration of the alumina in the waste water is greater than 100ppm,
less or no coagulant is required. However, the flocculent may still be
preferred.

Once the oil and surfactant separate from the waste
water, it is collected by skimming or other well known techniques and the
waste water is discharged generally into the sanitary sewer system.

In a less preferred embodiment of the present invention the

sodium aluminate can be added to the waste water after the items have
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been laundered and the waste water separated from the laundered items.
This is less preferred because it would require a separate source of alkalinity
for the laundered items, and further this would make it more difficult to
reduce the pH to less than 9 since the sodium aluminate is alkaline. This
can effect the same result, but at a significantly higher cost and therefore
is less preferred.

The present invention will be further appreciated in light of the
following detailed examples. [n these examples two different types of
industrial items were tested, color 65/35, polyester cotton, industrial pants
listed as pants, and red industrial, T00% cotton shop toweils listed as shop
towels. In these tests the detergent is a commerciall\./ available emulsified

nonionic detergent which includes NTA and 4,500 mw PAA.

The detergent inciluded the following:

Soft Water 29.7%
Polyacrylic Acid (4500 MW) 5.8%
Optical Brightener 0.1%
Sodium Hydroxide (50%) 4.1%
Emulsion Stabilizer 20.0%
Nonvyiphenol Ethoxylate (6 mole EO) 23.0%
Nonylphenol Ethoxylate (9 mole EQ) 4.0%
Trisodium Nitrilotriacetate 12.0%
Linear Alkyibenzene Sulfonate (60%) 1.3%

wherein the emulsion stabilizer is a stabilizer formed in accordance with the
disclosure in U.S. Patent 4,826,618.
The NaOH builder is 25.5% NaOH, NTA and PAA. The

Na,Al,O, builder is a 38% solids solution of Na,Al,0,. The amounts added

are per hundred weight of wash items.
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Example 7
PANTS Control Wash

OPERATION TIME {| TEMP | WATER
(MIN) {"F)
Break Detergent 32 fl. oz.
NaOH builder 12 {l. oz.
-mn__

Rinse | 2

I 1
Cold

Rinse | 2 |co| 18 | |

B L S S———— kT

SUPPLIES | SUPPLY AMOUNTS

PER 100# SOILED
LAUNDRY
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Example 2
PANTS - Test Wash

OPERATION | TIME | TEMP | WATER SUPPLIES SUPPLY 1
(MIN) (" F) LEVEL AMOUNTS PER
100# SOILED
LAUNDRY

12 fi. oz.

Na,Al,O, builder

Cavover | 5 | 145 | o | |

Rnse | 2 Mot | w8 | ] 0

R i 1 I R
Cold

Rnse | 2 jco| 18 | |

sowr | 5 |coa| o [sow | 2oz |

e e T P —— —————— ———— . B} . e ap e N——. *

Example 3

SHOP TOWELS - Control Wash
SUPPLY AMOUNTS
PER 100# SOILED

OPERATION TIME | TEMP | WATER
(MIN) (" F)
LAUNDRY
Break 20 170 Detergent 16 fl. oz.
NaOH builder 64 fl. oz.
Cayover | 5 |70 | o | |

Rinse | 2 |woe | 18 | |
finse | 2 |voe | 8 | |

2 Hot/C 18
old

finse | 5 |cow| 18 | | 0

SUPPLIES
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Example 4
SHOP TOWELS - Test Wash

LAUNDRY

OPERATION | TIME | TEMP | WATER SUPPLIES SUPPLY
(MIN) {("F) AMOUNTS PER
100# SOILED

Detergent

Break 20 170
' Na,Al,O, builder

caryover | 5 |70 | o | 0000 |
Rinse | 2 | b | 8 | 000000
Rinse | 2 |woe| 08 | 0000000}

2 Hot/ 18 |
| Cold

1o P Bl s 14 il b b——————— P A A S A o A R A A A e B g, G e el A Al i sep— P P el e " el il o) e YN N 4 ksl s el PP PP E S S Sl | s . \S——————————TTTT . P, frlly ™ rer T g T age i e aa

The waste water treatment dosages are listed below. These are
identified by treatment and load type. The treatment is identified by the step
in the wash process from which the waters were taken, break or composite.
Break represents the operation of the wash cycle in which the detergents are
added, and generally represents the step with the greatest concentration of
soil. Composite represents a sampling of water from each step in the wash
process in a ratio which is equivalent to the amount of water present in each
step. The water samples after treatment were visually evaluated to
determine relative success of each treatment. The waters were judged on
floc formation (oil break or split) and water clarity (turbidity) and color. A
grade was given based on the following scale: very poor, poor, fair, good,
very good, excellent. Basically a sample got a very poor rating if the treated
water looked no different than the untreated water. A sample received an

excellent rating if the treated water was clear and coloriess (looked iike tap
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water). Other ratings were given based on varying degrees of resuilts

hetween these extremes. The results are listed below.

Detergent and NaOH builder Shop Towels Break

no pH adjust - pH 11.3

polydimethyldiallyl ammonium chioride (DDAC) @ 1000 ppm: good oil
break, very poor clarity

EpiAmine @ 1000 ppm: good oil break, very poor clarity
80%/20% (DDAC/EpiAmine) @ 1000 ppm: fair oil break, very poor

clarity
Detergent and NaOH builder Shop Towels Composite
pH 9.3
DDAC @ 600 ppm & polyacrylamide @ 10 ppm: good oil break, poor
clarity

80%/20% (DDAC/EpiAmine) @ 600 ppm & polyacrylamide @ 10
ppm: exec. oil break

pH 8.7

DDAC @ 600 ppm & polyacrylamide @ 10 ppm: good oil break, poor
clarity .

80%/20% (DDAC/EpiAmine) @ 600 ppm & polyacrylamide @ 10
ppm: exc. oil break

Detergent and NaOH builder Shop Towels Compaosite

DDAC @ 500 ppm & Tanin @ 100 ppm & polyacrylamide @ 15 ppm:
exec. clarity and very good floc

EpiAmine @ 500 ppm & Tanin @ 100 ppm & polyacrylamide @ 10
ppm: exec. clarity and poor floc

80%/20% (DDAC/EpiAmine) @ 700 ppm & polyacrylamide @ 15
npm: very good clarity, poor floc
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Detergent and Na,Al,O, builder Shop Towels Composite
pH adjustment H,SO, (1N) alone cause excellent floc.

pH 7.1

Polyacrylamide @ 10 ppm: exc. clarity, good floc

pH 7.5

DDAC @ 50 ppm & polyacrylamide @ 10 ppm: excellent clarity and
floc

pH 8.0

DDAC @ 25 ppm & polyacrylamide @ 10 ppm: excellent clarity and
floc

pH 8.5

Polyacrylamide @ 10 ppm: good clarity and floc

additional DDAC @ 50 ppm: same

pH 7.1
DDAC @ 25 ppm & polyacrylamide @ 20 ppm: excellent clarity and
floc water
Detergent and Na,Al,O, builder Shop Towels Composite
pH 8.4

DDAC @ 25 ppm & polyacrylamide flocculent @ 10 ppm: excellent
floc and clarity

Detergent and Na,Al,O, builder Pants Composite
pH 9.4
DDAC @ 400 ppm: fair clarity and floc until pH reduced to < 7.5 then
very good

EpiAmine @ 400 ppm: fair clarity and floc until pH reduced to <7.5

then very good
80%/20% (DDAC/EpiAmine) @ 400 ppm: fair clarity and floc until pH

reduced to <7.5 then very good
50%/50% (DDAC/EpiAmine) @ 400 ppm: fair clarity and floc until pH
reduced to < /.5 then very good

Detergent and Na,Al,O, builder Pants Composite

pH 6.1
DDAC @ 100 ppm & polyacrylamide @ 10 ppm: excellent clarity and
floc

pH 7.2
DDAC @ 100 ppm & polyacrylamide @ 10 ppm: excellent clarity and

floc
pH 7.4
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DDAC @ 100 ppm & polyacrylamide @ 10 ppm: excellent clarity and
floc
pH 7.6
DDAC @ 100 ppm & polyacrylamide @ 10 ppm: excellent clarity and
floc

Detergent and Na,Al,O, builder Shop towels/Pants Composite of composites

pH 8.0

4:1 shop:pants

DDAC @ 50 ppm & polyacrylamide @ 20 ppm: very good ciarity

1:1 shop:pants

DDAC @ 50 ppm & polyacrylamide @ 20 ppm: excellent floc and

clarity

9:1 shop:pants

DDAC @ 50 ppm & polyacrylamide @ 20 ppm: very good clarity

These examples demonstrate that the addition of sodium aluminate
significantly improves the waste water treatment of waste laundry water.

In these exampies the sodium aluminate functions as the sole source of
alkalinity and a destabilizing agent causing the oily soils to separate from the
solution. Further, as shown in the examples the need for the addition of any

coagulating polymer decreases as the concentration of the sodium aluminate

increases.

In order to determine the effect of pH on oil and grease results
as it relates to concentration of Al,O, and polymer, a test was initiated. The
test involved bringing in selected loads of soiled garments from a local
industrial laundry. These garments were processed using the wash formula
in Examples 2. The detergent dosage and type used was also the same as
the example. Water from each wash step was collected in a ratio equivalent

to the quantity of water utilized in the entire formula (1 part on low level

operations, 2 parts on high level). The alkaline builder dosage was varied so
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that the composite water sample collected had a level of Al,O, equivalent to
50, 100, 150, and 200 ppm. A O ppm Al,O; sample was also collected
which utilized the NaOH builder from Example 1. The pH of each of these
water samples was adjusted to a pH of 7.0, 7.5, 8.0, 8.5, and 8.0. Each
of the samples with the differing pH was then treated with five differing
levels of epiamine polymer O, 50, 100, 150, 200 ppm. The resulting water
was then coliected and tested for oil and grease using method 5520B from

the 17th Edition of the American Public Health Association Standard

Methods Publication.

Untreated water for each of the five alumina dosage tests was
also collected and tested using the same method. Since the results for the
original untreated waters varied, all the results were normalized so that all
original untreated water results equaled 250 ppm oil/grease. Resuits for
each alumina treatment are shown in the Figures 1-5. Resuits indicate that
the greater the level of Al,O, in the solution being treated, the less the
demand of polymer required, especially as the pH is reduced from 9 to 7.

One hundred {100) ppm was the target acceptable oil and grease level since

that is a typical effluent restriction as of today.

It is particularly important to note that when tested the sodium

aluminate as a substitute for the sodium hydroxide did not alter cleaning
efficacy. Thus the present invention provides both effective cleaning and

effective oil and grease separation from the waste water. Further, the
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sodium aluminate is not significantly more expensive than the sodium

hydroxide, thus there is no significant increase in cost.

This of course has been a description of the present invention
along with the preferred method of practicing the invention. However, the

invention itself should only be defined by the appended claims wherein we

claim:
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1. A method of laundering oily items in an aqueous based

washing solution and treating said washing solution comprising;

laundering said items in said washing solution wherein
said washing solution comprises a surfactant system and at least 25 ppm
of an alkali metal aluminate at an alkaline pH;

separating said washing solution from said items;

reducing the pH of said washing solution to cause said
alkali metal aluminate to separate from said washing solution; and

separating said oil and said alkali metal aluminate from said wash solution.

2. The method claimed in claim 1 wherein said alkaline pH is at
least nine.
3. The method claimed in claim 2 wherein said washing solution

includes an antiredeposition aid selected from a group consisting of carboxy
methyl cellulose, water soluble polymers formed from polyacrylic acid,

polymethylacrylic acid and polymaleic acid.

4. The method claimed in claim 2 wherein said alkali metal

aluminate is selected from the group consisting of sodium aluminate and

potassium aluminate.
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5. The method claimed in claim 4 wherein said alkali metal

aluminate is sodium aluminate having a mole ratio of Na,O/AlO, of 1:1 to

10:1.

6. The method claimed in claim 4 wherein said wash solution has

a pH of from about 9.5 to about 12.5.

7. The method claimed in claim 6 further comprising adding a

flocculent to said wash solution after said pH has been lowered to about

the value 9 or less than said value.

8. The method claimed in claim 5 further comprising adding a

separation polymer.

9. The method claimed in claim 8 wherein said separation polymer
is selected from the group consisting of tanin, polydiallyldimethyl ammonium

chloride and epichlorohydrinamine.

10. The method claimed in claim 4 wherein said washing solution

includes 25 to about 4,000 ppm alkali metal aluminate as Al,0,.
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11. The method claimed in claim 10 wherein said alkali metal
aluminate is added to said washing solution in an amount effective to

establish a pH of about the value 9.5 or greater than said valuqe.

12. The method claimed in claim 11 wherein said washing solution

contains 250 to 1,100 ppm alkali metal aluminate.

13. The method claimed in ciaim 2 wherein said washing solution_

includes a nonphosphate sequestrant.

14. A method of laundering oily items comprising: laundering said items
in an alkaline wash solution which includes a surfactant system whereby oil and
grease contained in said items are suspended by said wash solution; separating
said wash solution from said items; adding about the value 25 ppm or greater
than said value of alkali metal aluminate to said wash solution; reducing the pH
of said solution to about the value 9 or less than said value, whereby oil and
alkali metal aluminate came out of solution; and separating said oil and alkali

metal aluminate from said wash solution.

15. A phosphate-free detergent composition comprising a
nonionic surfactant system, a non-phosphate sequesterant and a source

of alkalinity wherein said source of alkalinity comprises alkali metél

aluminate, and wherein the non-phosphate sequesterant is non-reactive

with alkali metal aluminate.
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16. The detergent composition claimed in claim 15 further

comprising an antiredeposition aid.

17. The detergent composition claimed in claim 15 or 16 wherein
said non-phosphate sequestrant is selected from the group consisting of

NTA, EDTA and alkali metal citrates.
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