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be provided to the sump, and will function as the water circulates. Field
of the invention                                By contrast; in a high
temperature system The present invention relates to solid rinse aids
dissolved rinse aid is injected into the rinse water and methods of
warewashing wherein a solid    s    line prior to entering the machine and
is then rinse aid is used in a rinse cycle.                 sprayed overthe
dishes from a rotating spray arm. A continuous stream of hot water is
commonly Background of the invention                         provided
through the spray arm for rinsing. Con- Both institutional and consumer
automatic         sequently, a rinse aid for use in a high temperature
dishwashers or warewashing machines have    10   system must be dispensed
into and sufficiently been in use for many years. These dishwashers
dissolved in the hot water stream against a back typically function with
two or more cycles,         pressure before the water leaves the spray arm
including various combinations of a soak or         and contacts the
dishes. This generally requires a prewash, a main wash, .a rinse, a
sanitize and a    more complex dispensing system. dry cycle. A dishwasher
detergent composition is   is  There are two aspects to surfactant
solubility typically utilized during the wash cycle to remove  which must
be considered in the context of a solid soil and stains. Often, the
detergent composition  rinse aid. First, the surfactant itself must be will
include water softeners, bleaching and         suffficientlywatersolubleto
function asa rinseaid. sanitizing agents, and an alkali source.
This requires a surfactant solubility of at least For many reasons,
separate rinse additives or    o   5-10 ppm, or more commonly, 40-80 ppm in
aids are an important part of the automatic         water  somewhere
between   [err] dishwasher operation. In general, rinse aids mini-  [err]
depending upon the warewashing mize spotting and promote faster drying, by
system. Many surfactants meet this requirement. causing the rinse water to
sheet off of the clean     However, some solid surfactants, which in view
dishes evenly and quickly. Rinse aids are generally   25   of their
solubility and performance could be very used in a cycle separate from
cycles using the      effective rinse aids, are not in use because their
detergent composition, although some detergent      low water solubility
prevents effective dispensing. residue may be present in the rinse water.
This illustrates the second and more important Rinse aids are currently
available in liquid or   aspects of solubility, namely, the surfactant must
solid form. The use of a solid rinse aid can be much    30   be soluble
enough to dispense in an effective preferred. Solid rinse aids can be more
con-        quantity during the short time that water impinges venient,
safe and economical than liquids because   the solid to dispense it. For
example, a solid they do not spill or splash. In addition, dispensers
surfactant may be soluble enough to function as for solid rinse aids tend
to be less expensive and  an effective rinse aid if an appropriate amount
more durable because generally they have no    35   were dissolved in the
rinse water; however, if an moving parts. However, many surfactants with
attempt were made to dispense the solid into the good rinse performance are
commonly available       rinse water in the typical way, that is, by
solubiliz- only in a liquid or paste form at room temperature.  ing a
portion through impingement with a brief The invention provides solid rinse
aids from liquid,  water spray, the solid may not solubilize quickly
paste-like, or solid surfactants.           - 40  -enough to be useful. In
the context of this inven- Solid rinse aids are available for consumer and
tion, the solid rinse aid (which may have been institutional warewashing
machines. For use in a   formed of a solid, paste-like, or liquid
surfactant typical consumer machine, each solid rinse aid      according to
the invention) is soluble enough to generally incorporates a disposable
container or  dispense in an effective amount, even if the basket which is
hung directly inside the machine.   45   surfactant alone would be too
insoluble for effec- This container is also referred to as a dispenser.
tive dispensing. Circulation of water within the machine in the normal
course of the machine cycles closely         Brief description of the
invention dissolves the solid rinse aid, thus dispensing it.   We have
found that a solid rinse aid can be The water temperature in consumer
machines   so   formed from a urea occlusion composition or typically falls
between [err].     compound which comprises urea and a surfactant
Institutional machines are generally either low   and can be used in
methods of warewashing to temperature machines with a water temperature
achieve desirable results. of from 48.9-60C [err] or high tempera-
Thus, according to the present invention, there ture machines with a water
temperature of   55   is provided a solid rinse aid to be dispensed during
[err]. A low temperature          a rinse cycle of a warewashing process by
contact warewashing system can be more desirable than a     of the solid
rinse aid with water, characterized in high temperature system because it
avoids the       that the solid rinse aid comprises: heating expenses
associated with the hotterwater.    (a) 5-40%  by weight urea; In addition,
it is much simpler to dispense a rinse   60  (b) 60-90% by weight of a
polymeric synthetic aid in a low temperature system. In a low tempera-
organic surfactant having a molecular weight of ture system, a quantity of
rinse water can be added  700-14,000, and comprising a polyethylene oxide
to the sump of the automatic dishwashing            block and polypropylene
oxide block; and machine and circulated to rinse the dishes, before   (c)
sufficient water to provide a water:urea ratio draining. In such a system,
the rinse aid need only   65   of 1:6 or greater. 2 



3               EP  0 182 461  B1                   4 The solid rinse aid
and methods of use reduce     suitable radical, such as a straight chain
alkyl spotting of the dishes, and promote faster drying   group having from
8 to 18 carbon atoms. by allowing the rinse water to sheet off of the
Another compound found to be useful is a clean dishes quickly and evenly.
The solid rinse    surfactant having the formula aid can be formed of
surfactants which generally    5 exist as a liquid, semi-solid or solid at
room temperature. In addition, the solid rinse aid corn- positions of this
invention can have increased              [err] solubility as compared to
the surfactants them- selves which are utilized in the rinse aids, allow-
10   wherein m is an integer from 18-22, preferably ing the utilization of
surfactants which are        20, and the surfactant has a molecular weight
of generally too water insoluble to function well as   from 2,000 to 3,000,
preferably about 2,500, a rinse aids, or to be appropriately dispensed.
percent EO of 36 to 44, preferably about 40, and where R is a straight
chain alkyl group having Detailed description of the invention         15
from 8 to 18 carbon atoms. A major component of the solid rinse aids of the
Certain surfactants have been found to be invention is the surfactant or
surfactant system.   particularly preferred for use in this invention, in
The surfactants used in the context of this inven-  view of the ease with
which they combine with tion are polymeric synthetic organic surfactants
urea to form the solid rinse aids of the invention, having a molecular
weight of 700-14,000 and    20   and for the exceptionally effective
sheeting action comprising a polyethylene oxide block and a         they
provide as rinse aids. One of the most polypropylene oxide block. These
have a particu-    preferred surfactants is a block copolymer of the lar
stereo chemistry which facilitates occlusion by  structure or with urea, as
discussed in more detail herein- after.
25       [err] Certain types of polyoxypropylene-polyoxy- ethylene block
copolymer surfactants have been      where m  is an integer from  1-3 and
each found to be particularly useful. Those surfactants  occurrence of n,
independently, is an integer from comprising a center block of
polyoxypropylene       17-27, and an EOPO represents a random units (PO),
and having a block of polyoxyethylene    30    mixture of EO and PO units
at a ratio of EO to PO (EO) units to each side of the center PO block, are
of from 6:100 to 9:100. Most preferably, the generally useful in the
context of this invention,  copolymer will be of the structure where the
average molecular weight ranges from 900 to 14,000, and particularly where
the percent        [err] of weight EO ranges from 10 to 80. These types of
35 surfactants are sold commerically as "Pluronics" by the BASF Wyandotte
Corporation, and are          where EOPO represents a random mixture of EO
available under other trademarks from  other        and PO units at a ratio
of EO to PO of about 7:93. chemical suppliers. The word "Pluronics", and
The preferred  compound  has an  average also the words "Reverse
Pluronics", "Plurafac",   40   molecular weight of between  3,500-5,500,
"Fastusol Blue", "Sap Green", "Metanil Yellow",     preferably about 4,500,
and a weight percent of "Hisol Fast Red", "Hyamine" and "Hobart" used
EO of 25-35%, preferably about 30%. below, are Registered Trade Marks.
A preferred combination comprises the above- Also useful in the context of
this invention are  described copolymer having blocks of randomly
surfactants having a center block of polyoxyethy-   45    mixed EO and PO
units, and a surfactant having lene units, with end blocks of
polyoxypropylene     the formula units. These types of surfactants are
known as "Reverse Pluronics", also available from Wyan-
[err] dotte. Alcohol ethoxylates having EO and PO blocks   50   with
molecular weight of 1,800-2,200 and a can also be useful in the context of
this invention.  percent EO of 25-30%. Preferably, the ratio of Straight
chain primarily aliphatic alcohol ethoxy-  one copolymer to the other will
range from 2:1 to lates can be particularly useful since the stereo
0.5:1. Most preferably, the combination will chemistry of these compounds
can permit occlu-      comprise around 50%  of each of the two sion by
urea, and they can provide effective   55   copolymers. sheeting action.
Such ethoxylates are available       Another preferred surfactant system
comprises from several sources, including BASF Wyandotte      from 20 to
80% of the copolymer having blocks of where they are known as "Plurafac"
surfactants.     randomly mixed EO and PO units previously A particular
group of alcohol ethoxylates found to  described, from  1-5%   of a
nonylphenol- be useful are those having the general formula  60
ethoxylate, and from 20 to 80% of a surfactant having the formula [err]
where m is an integer around 5, e.g. 2-7, and n is 



an integer around 13, e.g. 10-16. .R can be any    65 3    5
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Many factors, or dispensing variables, affect the rate of solubilization or
release of the surfactant [err]                   from the solid rinse aid.
We have found that the four major variables which affect the dispensing
wherein m is an integer from 18-22, preferably    5    rate of this
invention in either consumer or institu- 20, and the surfactant has a
molecular weight of    tional uses are the temperature of the incoming from
2,000 to 3,000, preferably about 2,500, a      water,pressure
oftherinsewater,lengthoftime of percent EO of 36 to 44, preferably about
40, and    the cycle during which water contacts the solid where R is a
straight chain alkyl group having from  rinse aid to solubilize it, and, in
a consumer setting, 8 to 18 carbon atoms. More preferably, the    1o   the
design of the dispenser which may shield components will be present in
amounts of from 45    portions of the solid rinse aid from direct contact
to 50%, 2 to 4%, and 45 to 50%, respectively.       with the circulating
water, or in an institutional The surfactant or surfactant system comprises
setting, the presence and design of a screen in the 60-90%   by weight of
the total rinse aid           dispenser between the solid rinse aid and the
composition.  Typically, the  weight-percent   15   spray nozzle which
directs water to the solid rinse surfactant will be in the range, for
improved rinse  aid. While these variables can be adjusted to more aid
formation and sheeting action, of 80-90%.       nearly provide the desired
dispensing  rate, nevertheless we have found it desirable to include Urea
a dispensing rate adjusting additive within the Solid rinse aid
compositions of this invention    20   composition itself. Use of the solid
rinse aid which comprise a urea occlusion composition of an
includes a dispensing rate adjusting additive effective occlusion forming
amount of urea and a    according to this invention generally provides
compatible surfactant as previously described. It is  acceptable dispensing
through the dispenser theorized thatthe urea reactswith thesurfactantto
under typical conditions found in consumer and form crystalline urea
adducts or occlusion corm-   25   institutional use. The variables such as
tempera- pounds, wherein the urea molecules are wrapped      ture,
pressure, time and a screen can then be in a spiral or helical formation
around the molecu-  adjusted if necessary to obtain more precisely the les
of surfactant. Generally, urea will form occlu-  dispensing rate preferred
in a particular situation. sion compounds with long straight-chain molecu-
We have found that without a dispensing rate les of 6 or more carbon atoms
but not with   30   adjusting additive, the solid rinse aids of the
branched or bulky molecules.                        invention  can
dispense  more  rapidly  than The solid rinse aid compositions of this
inven-    necessary or desired. Consequently, we recom- tion comprise 5-40%
by weight urea. We have         mend that an effective dispensing rate
modifying found that the preferred compositions, for reasons  amount,
(generally up to 5% for institutional uses of economy, desired hardness and
solubility,   35   and up to 30% for consumer uses), of a urea comprise 8
to 40% urea. Most preferably, the        compatible dispensing rate
adjusting additive be compositions comprise 10 to 15% urea.
included in the solid rinse aid compositions of this Urea may
beobtainedfromavarietyofchemical         invention. Generally, any organic
low molecular suppliers, including Sohio Chemical Company,        weight
water insoluble additive which would not Nitrogen Chemicals Division.
Typically, urea will be    40   interfere with rinse performance may be
utilized as available in prilled form, and any industrial grade  the
dispensing rate adjusting additive. Preferred urea may be used in the
context of this invention.  additives include lauric acid, myristic acid,
palmitic acid, stearic acid, oleic acid, alkanolamide com- Water
pounds such asstearic or palmitic alkanolamide, The composition of this
invention further com-   45   silicone dimethyl polysiloxane compounds, and
prises water, to aid in the occlusion reaction, by  free acids of organic
phosphate esters. solubilizing the urea. The composition of the         A
most preferred dispensing rate adjusting invention should comprise
sufficient water to       additive comprises a phosphate ester of cetyl
solubilisethe urea.This requires a water:urea ratio  alcohol often
available as a mixture of mono and of 1:6 or greater. More preferably, for
more   50   di-cetyl phosphates. This preferred additive is effective
formation and performance of the solid    generally available as a
nontoxic, nonhazardous rinse aid, the water:urea ratio will be from 1:3 to
solid or powder from well known chemical sup- 1:5, and most preferably,
about 1:4. Tap water,     pliers. This additive provides good dispensing
rate distilled water, deionized water or the like may be  modification and
also has good defoaming used. Water is the preferred solvent because of its
55   properties. Defoaming properties are useful par- nontoxicity and ready
availability.                 ticularly  for low  temperature  warewashing
machines, because in low temperature machines Dispensing rate adjusting
additive                  the rinse water is used in the succeeding wash
Preferably, the solid rinse aid compositions of   cycle, where deforming is
particularly desirable. the invention include an effective dispensing rate
60  For institutional solid rinse aids, the additive modifying amount of a
urea compatible additive,     may be used in quantities up to about 5% by 



ordispensingrateadjustingadditive.Adispensing       weight of the total
solid rinse aid composition. rate adjusting additive is often needed to
provide  More preferably, it will be used in sufficient for the desired
.rate of solubilization, when the   quantity to form 0.3-1.0% by weight of
the total solid rinse aid is in use.                     65   composition,
particularly where a phosphate ester 4    7              EP 0 182 461  B1
8 of cetyl alcohol is used and where the dispenser is  include
formaladehyde, glutaraldehyde, methyl-p- subjected to a rinse water
temperature of 48.9 to  hydroxybenzoate,   propyl-p-hydroxybenzoate, [err]
(1200 to [err] water pressure of 170000 to  chroromethyl isophthiozolinone,
methyl isophthio- 520000 [err] (10-60 psi), and a dispensing cycle
zolinone, and a [err] dimethylbenzyl of 0.5 to 15 seconds. With or without
a typical    5    aluminum  chloride such as that available as screen,
generally the solid rinse aid will then   Hyamine 3500 from Rohm & Haas,
and the like. dispense at a rate of 0.3 to 0.8 grams per dispens-  Suitable
preservatives may be obtained from a ing cycle, a rate we have found to be
desirable for  variety of well known chemical suppliers. reasons of both
effective sheeting action and       Where used, these additional components
can economy in a typical institutional warewashing    1o   be provided in
quantities as well known in the art. machine having one rack for dishes and
providing   -- 9.5 litres (2-1/2 gallons) of rinse water in which the
Method of preparation' rinse aid of each dispensing cycle will be dis-
The solid rinse aids of the invention can be solved. A particularly
preferred rate is 0.35-0.45,.  prepared by any suitable procedure. We have
or about 0.4 grams per cycle. Expressed as parts   15   found the following
procedure to be preferable. per million, this dispensing provides a concen-
First, the surfactant is charged into a suitable tration of 32 to 85 ppm
rinse aid in the rinse water.  steam jacketed mixing vessel. If the
surfactant is a More preferably, the concentration will be        solid, it
is melted either before placing it in the between 37 to 48, or 41-43 ppm.
vessel, or after placing it in the vessel but before
Fortheconsumerproduct,theadditiveis used in   20   the addition of water.
As the surfactant is mixed, quantities up to 30%  by weight of the total
the water is slowly and continuously added. When composition. Preferably
the additive will be used  the water has been added, the resulting solution
is to form 3-30% of the total composition, or more   heated by pressurized
steam, with mixing, to preferably, 5-10%. In consumer uses, the solid
approximately [err] (approximately [err] The rinse aid is simply hung
within the dishwashing   .25   urea is then slowly added, as the heating
and machine. It is solubilized by the action of water  mixing continues.
With the addition of the urea, circulating through the machine, regardless
of the  the viscosity of the mixture increases and the mix cycle, and
dispenses to some extent throughout    speed is adjusted accordingly. The
dispensing rate the prewash, main wash, etc. However, the pro-    adjusting
additive, dye, preservative and other duct is designed to dispense in the
final rinse in a   30   components are added, with continued mixing.
quantity sufficient to provide the desired sheeting  After the addition of
these components, the performance, Under typical consumer conditions
mixture continues to be mixed and heated until it such as rinse water
temperature of [err]    reaches [err]. To avoid water loss, urea [err]
water pressure of 170000-790000 N/    degradation and the release of
ammonia, at [err](10-100 psi), and a final rinse time of 2 to 10   35
[err]  the source of heat is removed. minutes, the product will generally
dispense at a  Cooling is initiated by adding water to the steam rate of
0.3-0.8 grams per final rinse cycle, or   jacket. The mixing continues.
preferably, at 0.35-0.45, or about 0.4 grams. As in  Mixing should be
continued with cooling to at the institutional setting, this typically
provides a  least [err] . At [err]  or less, the concentration of rinse aid
in the rinse water of 32 to   40   mixture can be poured into containers
and allowed 85 ppm. More preferably, the concentration will be  to cool to
room temperature, at which time it will between 37 to 48, or most
preferably, 41-43 ppm.  be relatively solid. With time (2-4 days), the
product cures or hardens. Other components
The container may be formed of plastic material The solid rinse aid
compositions of the invention    45   such as polyethylene, polypropylene,
orthe like, or. may also include components such as dyes,         any other
suitable material. For convenient use in preservatives and the like.
typical currently available institutional warewash- Dyes provide for a more
pleasing appearance of  ing machines, it is suggested that the shape or I
the rinse aid. Any water soluble dye which does    form of the container be
cylindrical, with a height not interfere with the other desirable
properties of   50   of 101.6 to 203.2 mm (4 to 8 inches) and a diameter
the invention may be used. Suitable dyes include  of 25.4 to 6 mm (1 to 4
inches). For consumer Fastusol Blue, available from Mobay Chemical
purposes, the container can surround the solid Corp., Acid Orange 7,
available from American     rinseaid dispenserorbasket,sothatthe composi-
Cyanamid, Basic Violet 10, available from Sandoz,  tion solidifies directly
in the dispenser. For the Acid Yellow 23, available from GAF, Sap Green,
55   consumer product, it is suggested that the con- available from
Keystone Analine and Chemical,     tainer be cylindrical in shape, 50.8 mm
(2 inches) Metanil Yellow, available from Keystone Analine   high and 25.4
mm (1 inch) in diameter. and Chemical, Acid Blue 9, available from Hilton
The containers can be individual molds which 



Davis, Hisol Fast Red, available from Capitol Color  may be provided with
removable tightly sealed and Chemical, Fluorescein, available from Capitol
60   covers and which may serve as packaging for the Color and Chemical,
and Acid Green 25, available  solid rinse aid. from Ciba-Geigy.
It is of course also envisioned that the solid rinse While preservatives
typically are not necessary  aids may be removed from the containers for in
the context of this invention, they may be     repackaging prior to sale.
included where desired. Suitable preservatives  65    9               EP
0182 461  B1                    10 method of use
30%. Mixing was begun at a speed of 100 rpm The solid rinse aids of the
invention may be       using a Lightnin mixer, and continued until the
utilized in warewashing systems without monitor-    ultimate product was
poured into molds. After 30 ing the concentration of active ingredient in
the   minutes 0.77 Kg (1.7 Ibs) or 3.0% by weight of the rinse water. The
composition itself has a great    5    total composition tap water was
gradually added. impact on the dispensing rate and thus the con-     When
the addition of water was completed, the. centration.
solution was heated using steam. When-the The solid rinse aids of the
invention are formu-  temperature reached [err]  (1100F), without lated to
dispense at a rate of 0.3-0.8, or prefer-  discontinuing heating, 2.18 Kg
(4.8 Ibs) or 12.0% ably 0.35-0.45, grams per cycle under typical   10   by
weight of the total composition prilled urea warewashing rinse conditions.
These conditions      was slowly added. With the addition of urea, the have
been discussed previously, and include 9.5     viscosity of the solution
increased and the mix litres (2.5 gallons) of rinse water. For machines
speed was increased accordingly. utilizing 19 litres (5 gallons) of rinse
water, such as  Mixing and heating continued until the solution double rack
institutional machines, the dispens-   15   reached [err] The source of
heat was ing rate, expressed in grams per.cycle, should be   then
immediately removed. After removal of the double. Expressed as parts per
million, the rinse   solution from the heating source, 72.5 g or about aid
should dispense at an appropriate rate to       0.4% by weight of the total
composition of a provide a rinse aid concentration in the rinse
mixture of mono and diphosphate esters of cetyl water of 32 to 85 ppm, more
preferably 37 to 48,   20   alcohol, and 1.09 g or 0.006% by weight of the
or most preferably, 41-43 ppm.                     total composition of
Fastusol Blue dye were In an institutional low temperature system, the
added. solid rinse aid is placed in a dispenser where        Mixing
continued while the solution was water to be added to the rinse water
impinges the   allowed to cool. When the temperature of the solid rinse aid
before it enters the machine.   25   solution reached 82.20C (180F), it was
poured into Typically, this means that water sprays through a   455 cm3 (16
oz) cylindrical containers and allowed spray nozzle onto the product and
dissolves some    to harden in the molds at room temperature for of the
product, providing an effluent. The effluent  approximately 4 days. is
directed by gravity to the warewashing             A solid rinse aid from
the above batch was machine, where it commonly collects in a sump    30
tested for performance as follows. and is circulated and recirculated over
the dishes.   Six substrates (one each of china, melamine, In an
institutional high temperature system, the  glass plate, steel, knife, and
glass tumbler) were rinse water is sprayed onto the dishes through a
appropriately placed in a Hobart FW-60-SR low spray arm of the machine. In
the use of this        temperature warewashing machine, a machine
invention, the rinse water sprays first through a    35   typical of those
currently in use in institutional spray nozzle onto the product, providing
an         settings. A solid rinse aid formed above was effluent, which
then flows into a holding tank and  utilized at concentrations of 50 ppm,
100 ppm, 150 is then pumped into the line which brings the hot   ppm. and
200 ppm, as follows: a portion of a solid rinse water into the spray arm.
rinse aid formed above was weighed out, placed In a consumer machine, the
solid rinse aid in its   40   in a beaker and dissolved in water. This
solution dispenser is hung or otherwise placed within the    was added to
the warewashing machine to machine. Circulating water (regardless of the
achieve the desired concentrations. cycle) dissolves and distributes some
of the pro-     The  rinse  aid  solutions  at the  desired duct.
concentrations were cycled over the substrates In all three uses, the
active ingredients of the   45   for thirty seconds. Upon visual inspection
of the solid rinse aid are dissolved in the rinse water and  substrates
after cycling at each concentration, the act upon the dishes during
rinsing.                 solid rinse aid was rated for sheeting action as
The invention will be further understood by       follows: 0=no  sheeting,
1=partial sheeting, reference to the following Examples which
2=complete sheeting. include the preferred embodiment.             50
Thus, the maximum value for sheeting action would be 12, indicating total
sheeting on all six Example I
substrates. Into a 19 litre (5 gallon) steam jacketed ELB       Results
were as follows: mixing vessel was charged 15.35 kg (33.84 Ibs) or 84.6% by
weight of the total composition of a    55                         Sheeting
polyoxyethylene/polyoxypropylene glycol surfac-                   ppm
action 



tant having the structure 50         12 [err]
100          10 [err]                   60                  150          10
200         10 wherein EOPO represents a random mixture of ethylene oxide
and propylene oxide units at a         The sheeting action of 10 was due to
partial ratio of EO to PO of 7:93, having an average        sheeting on the
melamine and glass plate molecular weight of 4500 and a weight % of EO of
65   substrates. 6    11              EP  0 182 461  B1
12 These results indicate very effective rinse aid    the dispensing rate.
In this surfactant and urea performance.
combination, a five fold increase in the amount of Solid rinse aids were
made as in Example I, but    the cetyl alcohol esters reduced the
dispensing without any dispensing rate adjusting additive,      rate by a
factor of six. i.e. without mono and diphosphate esters of cetyl    5.  The
foregoing description and Examples are alcohol.
exemplary of the invention, and should not be After formation and
hardening, 4 samples, 2A       regarded as limiting the scope of the
invention, as through 2D, were tested for dispensing rate. each
represented by the claims hereinafter appended. sample was weighed, then
placed in the dis- penser of a Hobart FW-60-SR low temperature   1o
warewashing  machine. The  machine  was              Claims operated by
means of a timer which cycled water to the dispenser precisely as would
occur during       1. A solid rinse aid to be dispensed during a rinsing.
The cycles were 3 seconds in length, and    rinse cycle of a warewashing
process by contact 10 cycles were conducted with respect to each    15
of the solid rinse aid with water, characterized in sample,
that the solid rinse aid comprises: After cycling, the remaining block of
solid rinse    (a) 5-40% by weight urea; aid was removed from the dispenser
and dried by       (b) 60-90% by weight of a polymeric synthetic allowing
any excess water to drain away, at          organic surfactant having a
molecular weight of ambient conditions, for 15 minutes. The solid   20
700-14,000, and comprising  a polyethylene rinse aid was then weighed.
oxide block and polypropylene oxide block; and The difference in weight of
the solid rinse aid      (c) sufficient water to provide a water:urea ratio
before cycling and after cycling, divided by the     of 1:6 or greater.
number of cycles, provided the average dispens-        2. A solid rinse aid
as claimed in claim 1, further ing rate.
25    comprising up to 30% by weight of a dispensing Each sample was tested
at both [err],       rate adjusting urea compatible additive. and [err].
3. A solid rinse aid as claimed in -claim 2, The dispensing rate results
were as follows:       wherein the additive is a low molecular weight
substantially water-insoluble compound. [err]       [err]             30
4. A solid rinse aid as claimed in claim 3, [err]    [err]
Wherein  the  additive  is  an  alkanolamide Sample  Dispensed*  Dispensed*
compound; or lauric acid, myristic acid, palmitic acid, stearic acid, or
oleic acid, or a mixture 2A   0.48 grams  0.84 grams
thereof; or a silicone dimethyl polysiloxane 2B    0.76 grams  0.78 grams
35    compound; or a free acid of an organic phosphate 2C    0.57 grams
0.61 grams                  ester compound; or a cetyl alcohol phosphate 2D
0.64 grams  0.57 grams                  ester compound. 5. A solid rinse
aid as claimed in any of claims 2 *Per 3-second cycle.
to 4, wherein the additive is present in an amount 40    of up to 5% by
weight of the solid rinse aid. Example III
6. A solid rinse aid as claimed in any of claims 1 Three batches of solid
rinse aid were prepared     to 5, wherein the surfactant is a polyether as
in Example I, but instead of adding 0.4% by       compound. weight of a
mixture of mono and diphosphate            7. A solid rinse aid as claimed
in claim 6, esters of cetyl alcohol, were added 1%, 3%, and    45
wherein the polyether compound is a poly- 5%, respectively, for
formulations 3A, 3B, and 3C.   ethylene/polyoxypropylene glycol compound.
The solid rinse aids were tested for dispensing      8. A solid rinse aid
as claimed in claim 7, rate as in Example II, except that instead of
wherein  the  polyethylene/polyoxypropylene cycling 10 times, a sample of
each solid rinse aid   glycol compound has the formula: was cycled a
minimum of 20 times, at a water   50 temperature of [err]
[err] The results were as follows: wherein PO represents the propylene
oxide units, 



[err]                            EO represents the ethylene oxide units,
EOPO [err]                    55   represents a random mixture of ethylene
oxide Sample  Dispensed*                            and propylene oxide
units in a ratio of EO to PO of 6:100 to 9:100, m is an integer of from 1
to 3, and 3A    0.3 grams                            each occurrence of n
is independently an integer 3B    0.18 grams                           of
from  17 to 27, the compound having an 3C    0.05 grams
60    average molecular weight of from 3500 to 5500 and a weight percent of
EO of from 25 to 35%. *per 3-second cycle.
9. A solid rinse aid as claimed in any of claims 1 to 5, wherein the
surfactant is an aliphatic alcohol This Example illustrates the
effectiveness of a    alkoxylate  or an  aliphatic  carboxylic  acid
dispensing rate adjusting additive in modifying    66   alkoxylate. 7    EP
0 182 461  B1                   12 These results indicate very effective
rinse aid   the dispensing rate. In this surfactant and urea performance:
combination, a five -old increase in the amount of Solid rinse aids were
made as in Example I, but    the cetyl alcohol esters reduced the
dispensing without any dispensing rate adjusting additive,      rate by a
factor of six. i.e. without mono and diphosphate esters of cetyl    5  The
foregoing description and Examples are alcohol.
exemplary of the invention, and should not be After formation and
hardening, 4 samples, 2A      regarded as limiting the scope of the
invention, as through 2D, were tested for dispensing rate. each
represented by the claims hereinafter appended. sample was weighed, then
placed in the dis- penser of a Hobart FW-60-SR low temperature   10
warewashing  machine. The  machine  was              Claims operated by
means of a timer which cycled water to the dispenser precisely as would
occur during      1. A solid rinse aid to be dispensed during a rinsing.
The cycles were 3 seconds in length, and    rinse cycle of a warewashing
process by contact 10 cycles were conducted with respect to each    15
of the solid rinse aid with water, characterized in sample.
that the solid rinse aid comprises: After cycling, the remaining block of
solid rinse    (a) 5-40% by weight urea; aid was removed from the dispenser
and dried by        (b) 60-90% by weight of a polymeric synthetic allowing
any excess water to drain away, at          organic surfactant having a
molecular weight of ambient conditions, for 15 minutes. The solid   20
700-14,000, and comprising  a polyethylene rinse aid was then weighed.
oxide block and polypropylene oxide block; and The difference in weight of
the solid rinse aid      (c) sufficient water to provide a water:urea ratio
before cycling and after cycling, divided by the     of 1:6 or greater.
number of cycles, provided the average dispens-        2. A solid rinse aid
as claimed in claim 1, further ing rate.
25    comprising up to 30% by weight of a dispensing Each sample was tested
at both [err] (1400F),       rate adjusting urea compatible additive. and
[err].                                    3. A solid rinse aid as claimed
in claim  2, The dispensing rate results were as follows:       wherein the
additive is a low molecular weight substantially water-insoluble compound.
[err]       [err]             30      4. A solid rinse aid as claimed in
claim  3, wherein the  additive  is  an  alkanolamide Sample  Dispensed*
Dispensed*                  compound; or lauric acid, myristic acid,
palmitic acid, stearic acid, or oleic acid, or a mixture 2A    0.48 grams
0.84 grams                  thereof; or a silicone dimethyl polysiloxane 2B
0.76 grams  0.78 grams            35    compound; or a free acid of an
organic phosphate 2C    0.57 grams  0.61 grams                  ester
compound; or a cetyl alcohol phosphate 2D    0.64 grams  0.57 grams
ester compound. 5. A solid rinse aid as claimed in any of claims 2 *Per
3-second cycle.                                 to 4, wherein the additive
is present in an amount 3
40    of up to 5% by weight of the solid rinse aid. Example III
6. A solid rinse aid as claimed in any of claims 1 Three batches of solid
rinse aid were prepared     to 5, wherein the surfactant is a polyether as
in Example I, but instead of adding 0.4% by       compound. weight of a
mixture of mono and diphosphate            7. A solid rinse aid as claimed
in claim  6, esters of cetyl alcohol, were added 1%, 3%, and    46
wherein the polyether compound is a poly- 5%, respectively, for
formulations 3A, 3B, and 3C.   ethylene/polyoxypropylene glycol compound.
The solid rinse aids were tested for dispensing      8. A solid rinse aid
as claimed in claim 7, rate as in Example II, except that instead of
wherein  the   polyethylene/polyoxypropylene cycling 10 times, a sample of
each solid rinse aid   glycol compound has the formula: was cycled a
minimum of 20 times, at a water   50 



temperature of [err]                           [err] The results were as
follows: wherein PO represents the propylene oxide units, [err]
EO represents the ethylene oxide units, EOPO [err]                      55
represents a random mixture of ethylene oxide Sample  Dispensed*
and propylene oxide units in a ratio of EO to PO of 6:100 to 9:100, m is an
integer of from 1 to 3, and 3A    0.3 grams                            each
occurrence of n is independently an integer 3B    0.18 grams
of from  17 to 27, the compound having an 3C    0.05 grams
60    average molecular weight of from 3500 to 5500 and a weight percent of
EO of from 25 to 35%. per 3-second cycle.
9. A solid rinse aid as claimed in any of claims 1 to 5, wherein the
surfactant is an aliphatic alcohol This Example illustrates the
effectiveness of a    alkoxylate  or an  aliphatic  carboxylic  acid
dispensing rate adjusting additive in modifying    65    alkoxylate.    13
EP  0182 461  B1                    14 10. A solid rinse aid as claimed in
any of claims  Propylenoxid-einheiten in einem Verhaltnis von
to9,furthercomprising awatersoluble dye and/        EO:PO zwischen 6:100
und 9:100 bezeichnet, m or a preservative.
eine ganze Zahl zwischen 1 und 3 ist und jedes 11. A solid rinse aid as
claimed in any of claims  Auftreten von n unabhangig voneinander eine 1 to
10, comprising water in an amount sufficient    5    ganze Zahl zwischen 17
und 27 ist, wobei die to provide a water:urea weight ratio of 1:3 to 1:6.
Verbindung  ein  mittleres  Molekulargewicht 12. A solid rinse aid as
claimed in any of claims  zwischen 3500 und 5500 und einen Gehalt an EO 1
to 11, comprising 5-15% by weight urea.           zwischen 25 und 35 Gew. %
aufweist. 13. A solid rinse aid as claimed in claim 12,       9. Festes
Spulmittel nach einem der Anspruche comprising 80-90% by weight of
surfactant.     10   i bis 5, worin die oberflachenaktive Substanz ein 14.
A method of warewashing, including at         Alkoxylate eines
aliphatischen Alkohols oder least a wash cycle and a rinse cycle, which
einer aliphatischen Carboxylsaure ist. comprises dispensing, in a rinse
cycle, a              10. Festes SpOlmittel nach einem der Anspru-
surfactant from a solid rinse aid as claimed in any  che 1 bis 9, weiterhin
umfassend einen wasserl6s- of claims 1 to 13.
15   lichen Farbstoff und/oder ein Konservierungsmit- tel. Patentanspruiche
11. Festes SpOlmittel nach einem der AnsprO- che 1 bis 10, mit einem
Wassergehalt, der zur 1. Festes Spuilmittel zur Abgabe wahrend eines
Ausbildung eines Wasser: Harnstoff-Gewichts- SpOlzyklus eines
Geschirrwaschverfahrens durch    20   verhiltnisses zwischen 1:3. und 1:6.
Kontaktierung des festen Spulmittels mit Wasser,      12.
Festes'SpOltmittel nach einem der Anspru- i   dadurch gekennzeichnet, dag
das fester SpOlmit-    che 1 bis 11 mit einem Harnstoffgehalt zwischen 5
tel umfal3t:                                         und 15 Gew. %. a) 5
bis 40 Gew. % Harnstoff;                        13. Festes Spulmittel nach
Anspruch 12 mit b) 60 bis 90 Gew. % einer polymeren syntheti-   25   einem
Gehalt an oberflachenaktiver Substanz schen organischen oberflachenaktiven
Substanz       zwischen 80 und 90 Gew. %. mit einem Molekulargewicht von
700 bis 14000,        * 14. Verfahren zum Geschirrwaschen, welches
umfassend einen Polyethylenoxidblock und Poly-      wenigstens einen
Waschzyklus und einen Spulzy- propylenoxidblock; und
klus einschlieIt, bei dem in einem Spulzyklus eine c) genugend Wasser zur
Gewahrleistung eines   30   oberflachenaktive Substanz aus einem  fasten
Verhaltnisses von Wasser zu Harnstoff von 1:6       SpOlmittel wie In einem
der Anspr0che 1 bis 13 oder mehr.
beansprucht abgegeben wird. 2. Festes SpOlmittel nach Anspruch 1, weiterhin
umfassend bis zu 30 Gew. % eines harnstoffver-      Revendications
traglichen Zusatzes zur Einstellung der Abgabe-   35 rate.
1. Un produit solid de rincage A distribuer 3. Festes SpOlmittel nach
Anspruch 2, worin der    pendant un cycle de ringage d'un processus de
Zusatz eine im wesentlichen wasserunlosliche        lavage de vaisselle par
contact du produit solide Verbindung mit niedrigen Molekulargewicht ist.
de ringage avec de l'eau, caract6ris6 en ce que le 4. Festes Spulmittel
nach Anspruch 3, worin der   40   produit solide de rincage comprend:
Zusatz eine Alkanolamidverbindung ist oder Lau-       (a) de 5 a 40% en
poids d'ur6e; rinsaure, Myristinsaure, Palmitinsaure, Stearin-      (b) de
60 a 90% en poids d'un agent tensio-actif saure oder Oleinsaure oder eine
Mischungdavon        organic synth6tique, d'un poids mol6culaire de ist
oder eine Silikon-dimethylpolysiloxan-Verbin-    700 a 14 000, et
comprenant un oxyde de poly- dung ist oder esne freie Siure einer
organischen    45   e6thylene bloc et un oxyde de polypropylene bloc;
Phosphatester-Verbindung ist oder eine Cetylal-      et
koholphosphatester-Verbindung ist.                    (c) suffisamment
d'eau pour que le rapport eaul 5. Festes SpOlmittel nach einem der
Anspruche      uree soit egal ou sup6rieur A 1/6. 



2 bis 4, worin des Zusatz in einer Menge von bis      2. Un produit solide
de rincage selon la revendi- zu 5 Gew. % des festen Spulmittels enthalten
ist.   5o   cation 1, comprenant en outre jusqu'A 30% en 6. Festes
SpOlmittel nach einem der Anspruche      poids d'un additif d'adjustement
de la vitesse de 1 bis 5, worin die oberflachenaktive Substanz eine
distribution compatible avec l'uree. Polyatherverbindung ist.
3. Un produit solide de ringage selon la revendi- 7. Fester SpOlmittel nach
Anspruch 6, worin die    cation 2, dans lequel l'additif est un derive de
bas Polyatherverbindung eine Polyethylen-/Polyoxy-   s5   poids moleculaire
sensiblement insoluble dans propylen-glykol-Verbindung ist.
I'eau. 8. Festes SpOlmittel nach Anspruch 7, worin die     4. Un produit
solide de ringage selon la revendi-
Polyethylen-/Polyoxypropylen-glykol-Verbindung      cation 3, dans lequel
l'additif est un deriv6 d'alca- der Formel:
nolamide; ou de l'acide laurique, I'acide myristi- 60   que, I'acide
palmitique, I'acide stearique ou (PO)n(EO).(EOPO)n(PO)m(EOPO)n(EO)n(PO)n
l'acide oleique, ou un melange de ceux-ci, ou un d6rive de polysiloxane
dim6thylsilicone ou un entspricht, worin PO die Propylenoxideinheiten
acide libre d'un ester de phosphate organique ou angibt, EO die
Ethylenoxideinheiten angibt, EOPO     d'un ester de phosphate d'alcool
c6tylique. eine statische Mischung von Ethylenoxid- und    65    5. Un
produit solide de ringage selon l'une 8    .
~~~~~~~~~             ~     ~~~~~~~C   ;  M   S  *( 15              EP
0182461  81                     16 quelconque des revendications 2.3 4,
dans lequel.  3 500 A 5.500 et un pourcentage pond6ral de EO I'addifif est
pr6sent en quantite atteignant jus-  compris entre 25 et 35%. qu'3 5% en
poids du produit solide de ringage.       9. Un produit solide de rincage
selon l'une 6. Un produit solide de rincage selon l'une      quelconque des
revendications 1 A 5, dans lequel quelconque des revendications 1 A 5, dans
lequel    5    I'agent tensio-aactif est un alkoxylate d'alcool I'agent
tensio-actif est un d6riv6 de polyether.   aliphatique ou un alkoxylate
d'acide-carboxyli- 7. Un produit solide de rincage selon la reven-   que
aliphatique. dication 6, dans lequel le derive de poly6ther est   10. Un
produit solide de ringage selon l'une un d6riv6 de
polyethylenelpolyoxypropyl&negly-     quelconque des revendications 1 A 9,
compre- col.                                          10   nant en outre un
colorant soluble dans l'eau etl 8. Un produit solide de rincage selon la
reven-  ou un pr6servatif. dication 7, dans lequel le d6rive de
poly6thylene/   .11. Un produit solid de ringage selon l'une
polyoxypropyleneglycol presente la formule:        quelconque des
revendications 1 A 10, compre- nant de l'eau en quantite suffisante pour
que le. (PO)n(EO)n(EOPO)n(PO)m(EOPO)n(EO)n(PO)n   15   rapport ponderal
uree/eau soit compris entre 1/3 et 1/6. dans laquelle:
12. Un produit solide de rincgage selon l'une PO represente les motifs
d'oxyde de propy-    ,  quelconque des revendications 1 b 11, compre- lene;
nant de 5 A 15% en poids d'ur6e. EO repr6sente les motifs d'oxyde
d'ethylene;    20  13. Un produit solide de ringage selon la reven- EOPO
represente un melange aleatoire de          dication 12, comprenant de 80 a
90% en poids motifs oxyde d'ethylene et oxyde de propylene      d'agent
tensio-actif. dans un rapport EOIPO compris entre 61100 et 9/      14. Un
praced6 pour le lavage de vaisselle, 100;
comprenant au moins un cycle de lavage et un m represente un nombre entier
de 1 A 3; et  25   cycle de ringage, consistant a distribuer dans un n
represente chaque fois independamment un       cycle de ringage un agent
tensio-acitf A base d'un nombre entier compris entre 17 et 27,
produit solide de rincgage selon l'une quelconque le deriv6 ayant un poids
moleculaire.moyen de    des revendications 1 a 13. 30 35 40 45 50 55 60 65


