Dri nks Di spensi ng Apparatus The present invention
relates to an apparatus for dispensing cool ed

wheosnages, and to cool ant conpositions for USBCT/GB2008/050177
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therewith. The apparatus of the present invention is
particul arly useful for the di.spensing of beer but nmay

be used to di spense any cooled’beverages, for exanple

soft drinks and the like. Further, the apparatus could

be used to deli v&ridikp QIFRaPSingLiAPRAFaYDcus. A

typi cal beer cooling apparatus is shown in figure 1

The apparatus conprises a contai ner housing encl osi ng
aTnesepvesenwhi chvietclasedrdyaous er twal lasy 1 @appaféoes for
2.. The walls and floor are made from an insul atin o

T B8P o OBy Afipl . YIS e er Tar hwml R0 HHd  FgBPositions
mayrtype cahdyegoppri se a noul ded plastic bath the

outside of which is coated with an insul ating

material, for exanple a pol yurethane or other foam

ri wal,l-s l.aqr...enc . [ eseryoj :
B Eh B EESIa Compantt FonorE el 8 T e sed | RfheCT ATy
copphsit iforr atkeondi opemvirey coifl edeprpesutd through used to

whi ch the beverage, for exanple heer ma | ow. The .
Pl b &R P e aTRE o L ER Tt reetel e 5E| Rrapks and

Stpadiexéts thredah, t heebeygrageugutbgt dabebuscBeeause1iver
the beverage is cooled b passage through the coi

| aersedled theutdorPny £ompdsition, the tenperature

of the beverage | eaving the apparatus fromoutlet 6 is

| ower than the tenperature of the beverage entering
thetypical beer cooling apparatus is shown in figure 1.

The apparatus comprises a container housing enclosing a
reservoir which is closed by outer walls 1 and floor 2.
The walls and floor are made from an insulating material.
For example, the interior walls and floor may typically
comprise a moulded plastic bath the outside of which is
coated with an insulating material, for example a
polyurethane or other foam material. The walls and floor
enclose a reservoir 3 1in which a coolant composition is
held. Immersed in the composition are one or more coiled
pipes 4 through which the beverage, for example beer may
flow. The beverage enters the pipe 4 through the beverage
inlet 5 and exits through the beverage outlet at 6.
Because the beverage is cooled by passage through the coil
immersed in the cooling composition, the temperature of
the beverage leaving the apparatus from outlet 6 is lower
than the temperature of the beverage entering the
apparatus at inlet 5. When the beverage is beer, the
supply inlet may be connected to a barrel stored in a
cellar for example at 10 - 12°C. Alternatively a barrel of

beer may be stored at ambient temperature. For many



apparatus at inlet 5 . \Wen the beverage is beer, the
supply inlet may be connected to a barrel stored in a

w@edosar4oior exanple at 10 - 12 C. Al ternativel BCEGB2008/050177
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barrel of beer may be stored at anbi ent tenperature.

For manytraditional beers, a desirable serving

tenperature i s about 6C. Fromthe outlet pipe the

beverage nay be delivered to a dispensing point in ,
baFadt tbehe IQﬁ%ﬁ$oni%l6%§”df%€#ér§§év&m§peﬁ§mﬁ§rature 18
t Llbe.+ Because the di spensing point nay be a | ong way
fron1the cool i ng apparatus, for exanple in a |large bar

or club, the dispenser tube is typically encapsul ated

'A%, 91T, £38L08 Bbang il g cpoll B Lhbe TS o o

appapah tsnd 0 gdrenvi cimi ty Bfart her di spensi NG RN Along a
coolant return tube returns the cool ant conposition to
th%v$€%%$v§#§PeS§éﬁga'@@@@very5%®%Q%ﬁ1¢§ek grpsing point

t e.skil | in
s@%?eﬁ?a%dl?%gého&gq?ﬁﬁiﬁggéqgg%%?gﬂ g%p%f%€§%’2?9r example
Cool end dngse 2a0 oar rdles,t heheodhiaptneerpasidd obs f tgmically

the coolijn aratus to the dispensin oint and it ,
RRGTRSC B ORG Fobfafit bt P UBES22Y ALGBA Eddl | hgcooling

tubge 2 @nar ecdo PLak akiby ofabeves ageodizspensdmbd besn from
22 enclosed within outer insulating casing 23. Each

dispeasPagatubetps thenvectied twi ®fa Wi férsprnoing epobnt. A
tgoﬁlgﬁéf?é@@%ncggﬁgdr8£8§n% thgh§801§n9lggﬁkbggt9£n to the
coiled pl1 nmer se In the reservol at any
Oﬂésérﬂﬁlﬁnd tBecapparademuvﬁmnzbeywsed1tmscobmowm to those
plurallty of beverages sinmultaneously. This is

skilled’in the art as a python or trunkline system and is
shown 1in cross-section in figure 2. Cooling tube 20
carries the coolant composition from the cooling apparatus
to the dispensing point and it returns along coolant
return tube 21. Around cooling tube 20 are a plurality of
beverage dispensing tubes 22 enclosed within outer
insulating casing 23. Each dispensing tube is connected
via a different outlet 6 to a different coiled pipe 4.
Thus, a plurality of coiled pipes may be immersed in the
reservolir at any one time and the apparatus may be used to
cool a plurality of beverages simultaneously. This 1is

typically the case in a bar where a number of different

cooled beers may be delivered to a plurality of taps.

Thus by a heat exchange mechanism, the cooling composition
may be required to cool a plurality of beverages contained
within cooling coils immersed in the reservoir as well as
during delivery to the dispensing point in cooling tube
20/return tube 21. Cooling tube 20 (not shown in figure

1) is supplied with coolant composition from the reservoir



typically the case in a bar where a nunber of
different cool ed beers may be delivered to a plurality

woboosap®47 Thus by a heat exchange mechani sm tP€T/GB2008/050177
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cool i ng conposition may be required to cool a

plurality of beverages containgd w thin cooling coils
imrersed in the reservoir as well as during delivery

to the dispensing point in cooling tube 20/return tube

2912 CBoPHRE tib&CFF 1EF6t WHown' i 'P¥Fif ethly pgocedure the

3888151@9 \MOIHEDOCSQCE'i%Qlt Eﬁgposﬂ&r{sontg_r O@?%é h%&llr . and b_asck may

reservoirvia a punp in notorised unit : ring thi
psocedamnel & hey coohantacenpasi t itemaehattungns 4wd t hehbar will

d back bstantjally i i t d
CRUGTR T THE T aQet RECE BNpbr BLGr 606 Pho coBr ARt o0 0 the
CoaPOBIHi PN | Mhthe ch@sel\eire. che:Henpes Bitif ecohpbBetion is

cool ant conposition is also increased by heat exchange
Wit PO cOBFFAgGSEedi Py Aeat| excharper éfidre desiigbl@thatd. It

the El‘?%é‘%réo 051,00 WL hi Ehéhéogﬁéﬁ'&vgbﬁpbéition within
initralTy at a Iow tenperature which can be
nmehat aenedvoln asbusy thardl lwherte adrigkstaneecontirauahiyh can

elivered, . the beverage will only sit in the coils .
iteFetatFAnERe CBoPartomisi TG oF 3k ShpFe continually

PgEioderdd, a ﬂHéetbgéér£§§ beveragenmgy beti nihhethe coils
di spensi ng tube | eading fromthe cool ant apparat us

t Ake T 92 haé nbalrhd oFoPdARtpetrdmds idnidrt hfigri | jghort period.
desirahl.e th t cool.ant. co ition i he. .
Tk aBbEeL hBhr M AR ANL ORI O fnd M1 cpensing tube

t lbedisgasreaol tlas posdiablte doaed nial mahhe towthe bar for
tenperature. In known beer cooling agfaratus, wat er i
Sbh. tARt

I S
typiealry foskd 4t ReVeoot fant Scdifpist the cdolant
adyapt a0ei of vatehd srdddtvoir and in the cooling tube and

coolant return tube is as cool as possible to maintain the

low temperature.

In known beer cooling apparatus, water 1is typically used
as the coolant composition. An advantage of water is that
it readily freezes to form ice. Cooling of the coolant
composition is via refrigeration pipes 8 which are located
within the inside edges of reservoir walls 1. Ice banks 9
build up around the refrigeration units when they are in
use. It is necessary that the ice does not become too
thick and cause the whole reservoir to freeze, as
immersion of coils 4 in a solid coolant composition would
provide insufficient heat exchange and c¢ould lead to
problems with the pipes cracking, or with the beverage
freezing. A switch 10 is therefore provided at the
desired outer edge of the ice bank. The switch may, for
example, be in the form of a thermostat, or it may be an

ice Dbank controller which measures the difference 1in



it readily freezes to formice. Cooling of the cool ant
conposition is via refrigeration pipes 8 which are
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Ice banks 9 build up around the refrigeration units

when they are in use. It is necessary that the ice

does not become too thick and cause the whol e

reservoir to freeze, as imersion of coils 4 in a
s%??HSE%%¢%nﬂxﬁaﬁﬁﬁtlﬂﬂ%h ﬁﬁ&@&sproépae P hsutdq'e} eftc  those

hegt 1 exghange pand ,qoul dwﬂaﬁﬁthQ @bl eNg. |\ & htk‘ié‘esmtch the

pl pes cracking, or wt e beverage freezing.
swefrhogdfatson henefore pmomede@fétenhbéﬁ@stm@dleetbeglns to

ed of, the ice ba e swtch may, f r, exa

%gfﬁelgbrhﬁo Uﬁ“@ eﬁﬁﬁg%afnl ot?31" may rggsba t the
conbiphtes Whi chieassnesgyherdithienencs |ﬂlﬁ@5h:§1f§ﬂ§@ratlon
between two_points, and is known to those skilled in
thelaris 9néR Pﬁengc@OW@ﬁcﬁbgntﬁ@c§ﬁﬁﬁéﬁ t pgd the ice banks

rﬁé%Q%?MQ&Hn'Ehés EHEG?Q °EBo§QQ Bﬁéaéﬁlgﬁg' B  the

I'sS turned back on agal
t fles appadr akupeirs tquriet. e emhegywﬁﬁincwenhlastthﬁ reservoir is

refrigeration unit is oqnl sin ower when nec

R ERRLTCS BANKS TG Mt Y nTERBS Pt Kol aht Conhected
coppasitdrancat therdesi rgdi tRNRErd UnBusdbe et epump. The
within the reservoir is maintained in circulation by

neaner ofngwrer 1dhadonhbet el tteg not bEV sebesniend7 also causes

h -
ool 2 39, Dpyses uho QU L PLOY SSWES, EDAY LB siae
ice tohbecane dibsemgaged Then t hel sdtde @foﬁﬂ@ i tee coolant

bank. These fl oat. around the coolant cogp05|t|on and
nePEPGFthi A t 20Rei MSHitni gt tew 16, malntaining -~ a  low

temperature.

A disadvantage of using water is however that the minimum
temperature at which the c¢ooling composition can be
maintained at is 0°C. Whilst this is suitable for cooling
traditional beers to 6°C, in recent years there has been
increased demand for “extra cold” beers and the 1like.
Further, in warmer countries it 1s often desirable to
serve very cold drinks and in some cases beverages cannot
be stored in a cold cellar. In addition, if the
dispensing point 1s located guite far from the cooling
apparatus, the circulation of coolant composition in the
cooling tube and coolant return tube may lead to a
significant rise 1n temperature. Thus it would be
desirable to provide a coolant composition which can be

maintained in a reservoir at temperatures below 0°C.

A solution offered by the prior art which provides a

composition which may be maintained at a lower temperature



tenperature. A disadvantage of using water is however
that the m ninmumtenperature at which the cooling
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suitable for cooling traditional beers to 6C, in

recent years there has been increased demand for

"extra cold" beers and the liKe. Further, in warner
countries it is often desirable to serve very cold

dt ¥ nk® arddi RsofBCBASeLheterdgey kafifBPopBedst of®d FHample

anSRbdr68l1 ake LA yaddi tian, ,Ltotphe dfﬁ@e%%lid%il%%i el §1ycol

| ocated quite far ‘fromthe cooling apparatus, the
chrevbmats onvefecoolfarezdonpositt i dh'd n drhé cooks ngat ubeolant
and cool ant return,tube na% IeadC%o a significant rLs% ned
| OTRAper A r 65 RhaE Y Woufd 5& s Ebl 10 Probryataine
aa€0ekaptreenpesi teanwhy th. cannbesyrd ntabnedt i Bodpositions
reservoir at tenPeratures bel ow OC. A solution offered
byt t Hee pProPr arttwhieh pPOVRBESRASCBAPBSsPERBNIRNiléAUid form
"By be aBi prai ned at, s hower tepperatungis Lo add,an, esent
anount of a glycol conpound, for exanple nonopropy ehe
glycehtote® wateempthe additidorof gegcolbgreventsom glycol
wat er freezing at 0C.and thus ﬁoﬁo | ant co sition

a

COPY 7 57 G waPBF O5id -gFyc dTt can® BeS mikifittai ed! af omPos tions

teaperat vEgsi el w186 il $iGkcaQ adromposhdi RS Bhge of
the prior art, the coolant has been used in liquid

folRen affelo-hasd notatbleen uskek t @fierhalce Whails. frgis when  a
p%&?{%?éit[‘%h‘?%%ﬁn r%tsﬁ%gpFﬁQtéP Lorm d,ce %%‘aﬁr“e{i‘”ﬁmount of
glyc that such

contai ning conpasitions but found
cohpositiions cdolradt teadidty alrdyewaldenkankset codiorm slushy
around. t he edge of | : .
material which 1s inadequate. Consequently firm ice banks

do not build up around the edge of the reservoir.

Other proposed solutions to the problem of providing
colder beer have included using additional “mini coolers”
through which the beverage passes on the way to the
dispensing point. However, this is again very energy and

cost inefficient.

The present invention seeks to overcome at least one of
the disadvantages of the prior art and in particular seeks
to provide a coolant composition which is able to freeze

at a temperature of below 0°C.

According to a first aspect of the present invention there
is provided a coolant composition for use in beverage

dispense apparatus, said composition comprising:

(a) a freeze point depressant;

(b) a corrosion inhibitor; and



the cooling tank. The material which fornms when a
conposition conprising water and the required anount

wobooghymat is cooled is not crystalline ice bupPCEGB2008/050177
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slushy material which is inadequate. Consequently firm
i ce banks do not build up aroynd the edge of the
reservoir. Qther proposed solutions to the probl em of
provi di ng col der beer have included using additiona
"fthi codf@&¥2/ t hr ough which the beverage passes on

t@ﬁe?@yntQhéhgoﬂb59§9§bﬂgh99'Qtfr€Q%§MSrQOEHESOESbelOW 0°C

again very energy and cost 1 nefficlent he present
i avéntsicdn dsegeks t booviermmoneian |igast benksofoff heubstantially

di sa vantages of the prior art and in particular seeks
£ 3" bt BV de R Codfant composition which is able to

freeze at a tenperature of below OC. According to a
first aspect of the present invention there is
p?%@ldé@fab%%%$aﬁpr6@ﬁpd%Yt¢6ﬁff%ﬁmR@ﬁ9W¥P%e@§rd§§9 present

diﬁ@&%foﬁpB?gats% e r3d,d %cgnﬁ%éé' e Ct%'ép%lﬁ %@taﬁé‘) pBcause

freeze poi nt depressant; a corrosion in
anﬁéy)awatéhrnmhﬂﬂhimelhestonpbsrédon asva dueezbng have a
0|nt of below OC and solidifies to formfjrmice

b%h% of Su¥sta aﬂli}lciﬁﬁli‘eorﬁ?staflucjt%ﬁ eCURfe i ce® detailed

b§85§efOEHEdeMk%h%da¥ﬂE¥ﬂﬂléEhé%siEEb&%eégﬂﬁalnlng glycol
i nvention are superior to those of the prior art

b@é%tu@ct]h]e}y @leudtiunsghd wehnyst Feet bpatks Theyich do  form
%&ﬁ@%% g§¥8n? ghglgﬁgeghy%%%§ §¥élﬁg%”fﬁéﬁ g £88 touch.

cubpe. etalle

The ice banks of the present invention are suitably hard

whereas those formed by glycol-containing solutions are

much softer. The ice banks formed by the composition of
the present invention have also been found to retain their

structure for longer periods.

When the compositions of the present invention are used in
the beer cooling apparatus as described above in relation
to Figure 1, and the motor is switched on, circulation
within the liquid causes particles of ice to become
dislodged from the surface of the ice bank and circulate
within the liquid composition. Dissolution of these solid
particles helps maintain the low temperature of the liquid
composition and aids efficient heat exchange. The
structure of the ice banks of the present invention
ensures that uniform wash off the ice banks into the
liquid is achieved and well-structured crystalline
particles are dispersed throughout. In contrast, any ice
which forms when wusing glycol-based solutions tends to

break down poorly when the liquid i1s agitated using a
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above, ice banks nmade from conpositions containing
gl ycol are poorly structured. Any ice banks which do

wo ooosticounbl e around the edges: they are not fPETGB008/050177

the touch. The ice banks of the present invention are

suitably hard whereas those forned by

gl ycol -contai ning solutions are nuch softer. The ice

banks forned by the conposition of the present ,

i AVERE | ORAAAVE APs&IHERR fFuntd HU ¥ ghabpr tdki phich dissolve
LYEtyre for | onger periods. Wen the conpositions of

the present invention are used in the beer cooling

apparatus as described above in relation to Figure 1

a¢d t he nntgr)is smﬁtghgg on, circul th@n ﬁﬂtgin t he £
| T Cabses) part PR ee® oY Fce TBoBREoE Gl sl'6aged oot 10
f rioen thensilfrace obntbBecikscei bank amdeeizeCcuUbat & WrthibBrature

the liquid conposition. Dissolution of these solid
pEPYSEl E52Rel P& NhPAPEIFATERE 130w Vehper BUdFe Witghefreezes.

| &.Quy it : al ds_ effici e e g
GG LORRR! LA L 8 o L pErbea A a0 OEomponen:
i Klvent ireguénsur eésh t hat deisfioem wasteeofd tiheintce Hapksssion.

into uid is acQéfved and, wel | -structured

the 1i
CPYSERF Y né IR es (81 ¢ WPerSe Fhr BaghbuEOYPle salt,

CORL Fashp1 ANy oicce Mhi cin for s when1 usi _G glacol aRasedum  or
solutions tends to break down poorly when the liquid

i sulagh ¢ e eed usiongoaroror $ehdi ng Frefelrampy of cimmignt  (a)
MRk Lowhich. disspl ve poorly. Copponent (a) is
SU|$%%?yea con%ound m%lcﬁ @%en present in the
conposition enables it to freeze at a tenperature
| ower than the tenperature at which pure water , ,
f%%%ggg%ng to a econd aspect of the present invention
there 1is provided a coolant composition for wuse in
beverage dispense apparatus, the composition comprising:
(a) a freeze point depressant selected from one or
more carboxylic acid salts;
(b} a corrosion inhibitor; and

(c) water.

The first and second aspects may be regarded as
alternative definitions of the same invention. The
following definitions of ©preferred features of the

invention apply equally to both aspects.

Preferably the composition of the second aspect freezes to

form ice banks as defined in relation to the first aspect.

Component (a) 1is preferably the salt of an aliphatic or
aromatic carboxylic acid having up to 20 carbon atoms.

Preferably it is a salt of an aliphatic carboxylic acid,



Sui tably the conbi nati on of conponent (a) wth
conponent (b) results in a desired freeze point

walegsas®iyon. Suitably conponent (a) conprises BCTWBe008/050177
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soluble salt, preferably of an alkali netal, or an
amoni um or substituted ammoniym salt. Preferably

conponent (a) conprises a salt of an organic acid.
According to a second aspect of the present invention

tIREP BT 3O pY 0V UL aUR 0bP ahP’ cBAPBSPEFOATRBLYUSE FA 12 Oor up
beyef goe, i spe §§m$pparatus, the conposition

conpri si ng: (a? a freeze point depressant sel ected

fromone or nore carboxylic acid salts; (b) a

corrosion inhibitor; and (c) water. The fjrst_and . .
P 2 eOreOhaS b d T G had ke Aerit] vt B8 aliphatic
defyahiconsciof theisaneli nventd orarbhe fekbew ngnd 1 to 3
definitions of preferred features of the invention .
appryoegliaf | poid bethl ddpect ¥hepr ar@fabltyapheone carboxylic
c SiL] f.th d ect, ¢f.r o, f '

Banka he"orinsd Thorelationt o the Fol ot abpaetooafe, o a
Conpahentox a)a i stprsfler abl y heeresaltoref amaal | phat i cationic

or aromatic carboxylic acid having up to 2 0 carbon,
ACBNRCC P& of SPYSFENTs &TSARt TEH &F ot fphathe Of different

CaF box Yk bise a6k 8o P8 @ 3bhyr hayi A0o 4Py {81 dBe BBE Eon.
preferably up to 12 or up to 10 carbon atons. Suitably

conmponent (a) conprises the salt of an aliphatic

o’f@%nio%lg%%iig ré?’l'({]gm%ﬁt %es\lﬁ%éjgpt@g%ﬁn%g%e]ega%p%e it may

car poxylic aci resi es. en nore

candoxydi ¢ hydroxyl  substituents. Preferably it is
unsubstituted. Preferably component (a) includes only a
single acid moiety. Most ©preferably component (a)

comprises an organic acid having 1 carboxylic acid group
and 1 to 4 carbon atoms. Preferably component (a) is a
sodium or potassium salt of an organic acid having 1 or 2

carbon atoms. Most preferably it is potassium formate.

The corrosion inhibitor (b) may also act as a freeze point
depressant and is present in addition to the other freeze

point depressant material (a).

Components (a) and (b) may be regarded as acting
synergistically to provide a desired depression of the

freeze point.

Preferably component (a) is present in the composition of

the present invention an amount of at least 0.1 gdm™?,

3

more preferably at least 0.5 gdm™® and most preferably at

least 1 gdm%.



acid residue is present, the salt may b e a nonosalt,
or adisalt or atrisalt. Wiere nore than one cationic

wW@oustienon i s present, these may be the same PET/GB2008/050177
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different or in sone cases may conprise a polyval ent

cation. The organic acid may substituted, for

exanple it may include hydroxyl substituents .

Preferably it is unsubstituted. Preferably conponent
(%SmP%%ﬁ%éeéadnl@aé SengPeeaRi e Al e1y. appspt of up to 10
Pa&fer ably, Compansnl (@) GIIPI SeRaAn Organke aghd 2 gon.
having 1 carboxylic acid group and 1 to 4 carbon
aPopBer#p ey erablyveonpooeptnéal) i(8) aisodrament in a greater
potass{un1salt of an organic acid having 1 or 2 carbon
at'Ofs" “Most preferably it is potassiumformate. The
corrosion inhibitor (b) may al so act as a freeze point
depressant and is present in addition to the other
fteezeSpornt faepressanf nhferi AFeeayRt. CoiHpbREARs fapt the

a@é’mv]]&@}a%i‘e be, f egay, ded aﬁhé‘“%;@ﬁ 8¥$€58h3t5%?" L¥et Opresent
provi de a desired depression o the freeze poi nt.
Pietenabdy coprparentnalya)bd svpriesénbyi watdye noonposi dmonnt of
of the gresent invention an anpunt of at [ east

0.1
gar TR 32 Nor e (Pt ef BFGBFY T at *Tea5f€0. 5°QHPPF318Ad mbEEferably
p&@rﬁ@é@@ﬂlﬁ’ ah) | eastple gy f 3n . CaBpRRBRo(id)i JRYid &n amount

present in anamount o f upt o1l 0 gdrrf3 , for
exnpleem p tte 3hQdeen3 | forr apgh t 1oC2 gelp¥¢gsion of the
P y ve c ' it in_a
PYELELAN Yoo eV ehn ogmOneRl 81l pRLESEIby | Hetneasured
i mient irersddwet the pure water. Thus if it is desired to

depress the freezing point by 1°C, from 5 to 30 gdm™ of

component (a) 1s added; for a depression of 2°C, from 10

3

to 60 gdm~ of component (a) is added, and so on.

Suitably component (a) is present in an amount of from 10

to 25 gdm™” for each °C depression of the freezing point,

preferably from 12 to 22 gdm%.

The composition is an agqueous composition. Thus
depression of the freezing point of the composition refers
to depression of the freezing point of water. Hence a
depression of 3°C will lead to a composition which freezes

at -3°C.

In one preferred embodiment of the present invention a

composition which freezes at -2°C 1is provided which

3

comprises from 5 to 50 gm~ of component (a) preferably

from 10 to 40 gdm%, more preferably 20 to 35 gdm%, more

preferably from 25 to 35 gdm ™.



tenperature a t which the conposition o f the present
invention freezes may b e varied b y varying the
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Preferably conponent (a) i s present in the

conposition in a n amunt o f_.from5 ¢t o 3 0 gdrrf3

for each 1C depression o f the freezing point. The

freezing point depression i s measured with regpect t
OI%U@epﬁ%g%Fre¢h%@defm?nF vhichesrPea@F 8tdepr essCPRRONEnt

fY§F2'1%9 }BPéQénP le nf B e @rdm0 AArEh3 &) f gop- 3, more

conponent” (a) ded for a depression o f 2C  fr

lpfefepalslV erﬂﬁs @Jfgdmﬁbcnemtm©a§ prsfadaedyzﬁnbm;40 to

5$n Sui tably conmponent (a) i s present in a n anmount
?8m'1 0 ttoo 2255 ggddrnrf 3 ffoorr eeaacchh 0 C

ddeepprression o f the freezing point, preferably from

12t o 2 2 gdm The conposition i s n aqueous

coTpos ETAL TGS adpress o ey fhe Th'dez| TRIRRITRE ola) is
[otbecpopposition refiers. i gudeptessi on gyl eihes oo gdm—3,

eezing p wat er. Hence a depression o
whtéfeealdly dramcoirfposot i90n whimsh freteesbhayt £xr86 1 to 85
preferred enbodinment o f the present invention a

composi tion which freezes at -2C i s provided which

conprises from5 ¢t o5 0 grrf 3 o f conponent (a)

preferably from1 Ot o4 0 gdm3 , nore preferably 2

0lf @n3eBydBnt foriectpr Bfeeabsyatr oth’ 2,5 qm@@@@dm is
[ t f es- at -3

R e L

gplfdéférahﬂ)yefmb&lf e3r5abt<y 300t ayB0° gdmpt-3 qméfrmfae)ly from 95

preferablg fron140 to 50 gdrrf3

It has been surprisingly found that compositions which
freeze at a temperature of as low as -5°C freeze to form
ice banks of substantially uniform structure. It is also
possible to provide compositions which freeze to form ice

banks at lower temperatures.

Component (b) may include any suitable corrosion
inhibitor. Examples of compounds suitable for wuse as
corrosion inhibitors include hexamine, phenylenediamine,
dimethylethanolamine, cinnamaldehyde, condensation
products of aldehydes and amines (imines), chromates,
nitrites, phosphates, phosphonates, sodium benzoate,

sodium triazoles and organic acids.

Preferred corrosion inhibitors for wuse in the present
invention are phosphate compounds, in particular ammonium,
substituted ammonium or alkali metal salts of phosphoric

acid. One or more cationic counterions may be present.



In an enbodi ment which freezes at -4 0 C, conponent
(a) is preferably present in an anmount of from60 to

wao@sgomnt 3, preferably from 70 to 90, nore pre¢EGBRIOS/050177
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from75 to 85 gdrrf3 . In an enbodi nent which freezes

at -5C, conponent (a) is preferably present in an

anmount from 75 to 120 gdrrf3, preferably from85 to

110 gdrrf3, nore preferably from95 to 105 gdrrf3 . It ,
h%%eg%é%b%ﬂrﬁpmﬁoﬁﬁmﬁ fﬁﬂthPWQFléﬁﬁpd%iﬁﬁé%s‘%ﬁi@ﬁos?horlc

freeze gt @ temerat urenghoas low.aspC freeze tBrletferably

formice banks of substantially uniformstructure.

i sompsweposshbl eotpr psovi depcoaposin i pPnsswhath. freeze
to formice banks at | ower tenperatures. Conponent (b)
may i nclude any suitable corrosion inhibitor. Exanples

of n ceapeURGSH Uit &Ofipdisenas (BPr kBFeN skeRhidi hOkSure of
i ncl ude hexamni ne, phenyl enedi am ne, . .
dF et Pl @t hadsltdmite@r sci nnBRafaehydE, dondeiati eapotassium

educt s. of ; al deghydes gn 1 nes, {1 Nes) ., CHE Sy oth
ﬁ$t??§e§?8pﬁgsgﬁgtegﬁcbhgép 6%%%%3, sd%?dﬁ%%eﬁz%g?%? Other
sodruostonazohébiandsor garire aoictentPr efmer redesent in minor
corrosjon inhibitors for use in the % esent invention

at'B°PhoS pFafe2EGitpdlids, RO par Bt &P Osmeiisum Lot example

Sy@§§i%Hbﬁd]ﬁﬂﬁﬂ@&uﬂbQﬁhﬁlkmﬂuﬂﬁgﬁﬂyS@iﬁ@t@ésium phosphate
phosphoric acid. One or nore cationic counterions may
bes pitésendn Pr efCOrralsisy c8onponent t ¢ ) PeeRphitsesiesafpmponent

Ogb hoéﬁ‘pofi'scesac't%o"“ E%Qké‘m@&d%og& ot a33lym, St i pese
pref erabl’y ‘component ) conprises dipotassium

phospbat&s preferably act synergistically. In some
embodiments, component (b) further comprises a
heterocyclic corrosion inhibitor. Preferred are nitrogen-

containing heterocyclic compounds.

Component (b) may comprise an aromatic Theterocyclic
corrosion inhibitor. Most suitable are azole compounds,
especially triazoles. Examples include benzatriazoles,
and substituted benzatriazoles, especially tolutriazole.
However, in preferred embodiments, the composition does

not include an aromatic heterocyclic corrosion inhibitor.

Component (b) may comprise an organic acid. Preferred
organic acids include those having 1 to 10, preferably 1
to 6 carbon atoms, and 1 to 3 carboxylic acid residues.
Most preferred are organic acids having 1 to 3 carbon
atoms and one carboxylic acid group. Component (b) may
comprise an organic acid selected from formic acid, acetic

acid and a mixture thereof.
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In sonme enbodi nents conponent (b) conprises a m xture
of corrosion inhibitors. Preferably however

wale@etia®di um phosphate is the major corrosi on PahiGBRGESH050177
present. OQther corrosion inhibitors, where present,
are present in mnor anmounts npared wi th di potassi um
phosphate, for exanple |l ess than 10% by wei ght.
Sui t abl y dlpotaSS|un1phosphate is the only corrosion
| AHTBPEOR ™ priédentS WIEASEGRPONESMECIH T coRprises™Pws torot at
DL £ €08 T 0551 N RIAO151 1| NGSQ LADOUNAS P! CLEERRE Y1y ac
act synerglstlca y . In some enbodi nents, conponent
b$a$Ur2hemmt npmosespaeﬁeteb@&ycﬁlcl@mwto§|QWHlﬁ and most

ODLBLLOL, PLETerred o e BT OGeIOILL DI g Lo o

aposBdhe heat emocyed it COEr 0l afd lmlguﬁn@r gsterably up to

sui tabl e are azol e conpounds, especially,triazoles.

E&%nﬁﬁ@snlﬂﬂﬁﬁkpﬁﬁﬁﬁ%ﬁblhz%@eEO aRd 9iibst | PLeERrably up to

benzat rizaz S p tol utriazel g 4, ,-However, in

p?gf€§éed gh@o P%gngg%%%%éb%gnggsk?i2n%80e§ not

i nclude an aromatic heterocyclic corrosion inhibitor.

qf on nt (b) na% co rise an ani c ac i d. Preierred ‘
Bani®UE dsorntrEd 1198§e ha ? gt 6 0, tpref edABIYt ©

1céﬁp§n§@£bQﬁ atigBinandokdo® i3 i6ar boxyl kecaghd a1l of the

resi dues. Nbst preferred are organic acids having 1 to

3cenrpohoat oaslahdobpertasdokyld ctihei dogposption.

Conmponent (b) may conprise an organic acid sel ected

fromformc acid, acetic acid and a m xture

t hies e ofc Cenpenant (bb) inslypied emabl ¥1 paesentetal aphosphate,

ampunt .o f a_t least 0.5 %drrfB , preferabuy at |east

1t@8?rf% PIEF@F@PAB|§IESF t in an amount of up to 20 gdm™’,

3

preferably up to 8 gdm”, more preferably up to 6 gdm%.

The alkali metal phosphate, when present, 1is suitably

present in an amount of at least 1 gdm%, preferably at

least 2.5 gdm%, more preferably at least 4 gdm%.

When component (b) includes an aromatic heterocyclic

corrosion inhibitor, this is preferably present in an

amount of less than 100 mgdm%, preferably less than 50

-3

mgdm™®, more preferably less than 30 mgdm It 1is

suitably present in an amount of at least 1 mgdm’?,

preferably at last 5 mgdm%, more preferably at least 10

mgdm ™.

When component (b) includes one or more organic acids,

these are present 1in an amount of wup to 1 gdm’”,

preferably up to 0.5 gdm%, more preferably up to 0.3 gdm
*, They are suitably present in an amount of at least

0.05 gdm%, preferably at least 0.1 gdm%, more preferably

at least 0.2 gdm%.



least 2 gdrrf3 , nore preferably at least 3 gdrrf3 ,
and nost preferably at least 4 gdrrf3 . Conponent (b)

w0 2@spi@fierably present in a n amount o f u p PCDGB2@8/050177
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gdrrf3 , preferably upt o2 5 gdrrf3 , nore
preferably u pt o 15 gdrrf3 , preferably upt o 10
gdrrf3 , and nost preferably upt o 7 gdrrf3 . The
above concentrations refer t o the total amunt o f
conmponent (b) in the conposition and include all o f

h
V@%EQ}BI_\?S%H@ ;b té’f Sc&ﬁﬁéﬁé‘ﬁt' Na ? &L 0&%@&6&&9@ may

n conponent (b) includes a al ka
phospharegdt hite | qpqﬂmi@raﬂky aﬁammmauwm®.naannuhLCb the

f u t.0.2 0_gdrrf3 , eferabl u t o drr
PR L PET A SR Bt o e garrT 3o oTheY o kAl T bt B varving
phies phadent Whencpreseats (ap. suitably present in a n

amount o f at least 1 gdrrf3 , preferably a t | east
2.5 gdrrf3 , nore preferably at least 4 gdrrf3 . Wen

COPDODEDE (D) %E\?BHQS% a ( ar%'c&@% Saeycl i(}S) tggether

corrosion 1nhi thls i s preferably present

ncanpuhte oaft llessstt hah m@@|uﬁﬂa113splpdefehﬁ@qﬂda&sin the
than 5 0 ngdrrf 3., nore referabl | ess than

g S 8510 ¢ Of t%i%%?% ‘bré&@ﬁ? i"a ﬁ“od%?ou]?ﬁfe%elfa%ly at
t1bgast7d ﬂggff£r§ferQB§§eéﬁbe ack, |%§bf5rﬁ§@§f5t3least 95
nor e preferabf at |east O ngdrrf

CoEponERt ?b@mph%l@ﬁe%e®ﬁb %7rwh®re organi ¢ aci ds,

these are present in an anmount o f upt o1l gdrrf3,
preferably u pt o 0.5 gdrrf3 , nore preferably u p t

0Pt Bogdrr§ They areosuitabl yguesentidm aofi amiunt present
f at |least 0.05 ggddran 3

invention may comprise further components.

In some embodiments, the composition of the present
invention may further comprise a deposit combatant. The
deposit combatant may comprise a single chemical moiety or
it may include a mixture of compounds. The term deposit
combatant hereinafter refers to the total amount of all

such compounds.

The term deposit combatant includes antiscalant compounds.
This term includes dispersant compounds. Suitable
combatants may act as an antiscalant and a dispersant.
These are preferably compound(s) which are able to
sequester certain cations, for example magnesium and
calcium to maintain them in solution and prevent deposits
building up on the internal surfaces of the apparatus. Any
suitable sequestering agent may be used as a deposit

combatant.
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, pprreeffeerably at least 0.1 gdm3 , nore
preferably a t least 0.2 gdnSuitably the ratio of

waeoompandmt (a) to conmponent (b) may be vari ed POT/GB2008/050177

control the tenperature at which the conposition
freezes. This is usually achiﬁged by varying the
anount of conponent (a) . Preferably conponent (a) and

conmponent (b) together conprise at |east 50 wt % of al
sbX Rl @f ssoP¥ed IS itR® lConpoitRIDH of ERECPFRIERt 1nclude

i?N@%ﬁﬁgﬁatgnEﬁe@B@Eﬁﬁa@d%d%éJ(%ﬁﬁngoc %@x§I§E régbiating
at 90 Wt % preferably at Teast 95 wt% for exanple at

| 2astht 97 w %otQpti onal logatldvexydledld ng cofMmedsittingn of agents,
t he esent inyentiaon conprise further, c onents.

RO B R Chb ol hoht 80P hot BbrRost EPBRCF t RASpFEsaAt Soents,
| GyeRt &08d a1 Adr t hef NcogpsLseiadi deposttdspnbabant . mixtures
The deposit conbatant may conprise a single chen ca
nehe¥§obr it may include a mixture of compounds. The

term deposit conbatant hereinafter refers to the tota

anount of all such conpounds . The term deposit
conmbatlahe ihclspdes aant | scal ant ngorpeurds. mdhi sirtdrude mono-

i ncl udes._ di spersant co unds. Suitabl e conmbatants may
S Ll T co ARaRECARE g spor s PSRBLE Gt o

ps ef &6abt Vo CONPOEREs f8d tabi ch akerghle 10 sequepheEphonates
certain cations, for exanple magnesium and calciumto
mal ¢t ade t Remiiip sdlruicdiyrand Ofedeent (depdsi t salkali  metal

byt di g gph$&r592 'g£§£8§%h8H%£ggeségﬁD%2e apRaratésy,  as
Any suit abl & sequest éri ng agent nmay be used as a

deplogiitonic acid, alkylene poly (alkylene phosphonate), as
well as amino phosphonate compounds, including amino
aminotri (methylene phosphonic acid) (ATMP) , nitrilo
trimethylene phosphonates (NTP), ethylene diamine tetra
methylene phosphonates, and diethylene triamine penta
methylene phosphonates (DTPMP). The phosphonate compounds
may be present either in their acid form or as salts of
different cations on some or all of their acid
functionalities. Such phosphonate chelating agents are

commercially available from Monsanto under the trade name

DEQUEST®.

Polyfunctionally-substituted aromatic chelating agents may
also be useful as deposit combatants. Suitable compounds
of this type in acid form include dihydroxydisulfobenzenes
such as 1,2-dihydroxy -3,5- disulfobenzene.

Suitable biodegradable chelating agents for wuse as a
deposit combatant include ethylene diamine N,N'-disuccinic
acid, or alkali metal, or alkaline earth, ammonium or

substitutes ammonium salts thereof or mixtures thereof.



conmbat ant . Exanpl es of suitable deposit conbatants
i ncl ude phosphonate chel ati ng agents, am no

w@a0080x4kat € chel ati ng agents, other carboxyl aP@r/GB2008/050177
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chel ati ng agents, polyfunctionally-substituted

aronatic chelating agents, ethylenediamne N, N
"-disuccinic acids, or mxtures thereof . Suitable
phosphonat e chelatlng agents nmay include nono

phoshhatesun diMBhBSpRAF €82 ter Aoy FRoshdt s ofs @ deposit

0&6&8&?5&9 pol yphosphates . Exanpl es of phosphonates

i ncl ude sodi um tri pol yphosphate (STPP), al kali netal

et hane 1-hydroxy di phosphonates (HEDP) al so known as

LRLERRM “aBth rirpteeinoha: e EhSE R aC P PRE Bapng e cetra
aﬁ&@@aﬁgﬁnOtdieﬁﬁgiéW%enﬁﬂﬁﬁgﬁﬁhO@G%tééb@ka&éEWP)diethylene

nitrilo trinethyl ene phosEhonates (NTP) , ethylene
dFéh@%én$eP?ﬁtﬁ@Fﬁ9PEﬁe (PR8SphOnavesoxgradilethyllepediamine

p%%g&%é‘ﬁa%é‘ta met | déleﬂ?t hosph%%%tt%%e%DTp'Vpkthtyggﬁedlamlne

onat & conpounds may be present either
atédréprupnmnasesaltstnﬁedhyﬂenenetcaammnshenasoneaoetates,
al | hglr acid functionalities. Such hos honat e,

e atD oS LGERE LT o CBAMBYLPRET y ST Ml o T Reetic  acid

M@ﬁ@@mo ugderakhe-ir deinage i PEQUESH( ) (GLDA) and methyl
PolyfunctlonalIy-substltuted aromatic chelatlng agents

neyvalso Be-asetuf asidepsPh) cobrbabantsthsirtablie form, or
f . this t
d?ﬂngQ% 813}% s type 1n ael dﬂﬁ””&ﬁ@?éﬁﬁ%%%e_ B?gqgnomum

roxydi's obenzerdes 'such
désutff@b@@zene

Other suitable carboxylate chelating agents to be used
include salicylic acid, aspartic acid, glutamic acid,

glycine, malonic acid or mixtures thereof.

Useful deposit combatants 1include organic molecules
containing carboxylic groups for example citric acid,
fumaric acid, tartaric acid, maleic acid, lactic acid and
salts thereof. 1In particular the alkali or alkaline earth
metal salts of these organic compounds may be used, and
especially the sodium salts. One suitable compound is

sodium citrate.

Other suitable deposit combatants include aspartic acid-N-
monoacetic acid (ASMA), aspartic acid-N,N-diacetic acid
(ASDA), aspartic acid-N- monopropionic acid (ASMP) ,
iminodisuccinic acid (IDA), N-(2-sulfomethyl) aspartic
acid (SMAS), N- (2-sulfoethyl)aspartic acid (SEAS), N- (2-
sulfomethyl)glutamic acid (SMGL) , N-(2-

sulfoethyl)glutamic acid (SEGL), N- methyliminodiacetic



Sui t abl e bi odegradabl e chel ati ng agents for use as a
deposit conbatant include ethylene diamne N, N

woO2@8aumai nic acid, or alkali metal, or al kal i peT/eaea08/050177
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amoni um or substitutes anmmoni um salts thereof or

m Xt ures thereof.Tetrasodiun1?gn1nosuccinate may al so
be used as a deposit conbatan Sui tabl e am no
carboxylates i ncl ude_et hyl ene diam ne tetra acetates

dret Pyl @NPA )i afined pent Aact Aresacarebhyl e ticidkitie » 8-
pent aagetat - § PIR I@%MNQM%OXxgth@ hyl enedi @& -giacetic

triacetates, nitrilotri- aceta hyl enedi am he
t@tr@prom&ﬂﬁﬁes t tpethylienelelNrdanrachexa- aﬂmﬂateSISDA

L LB L% PLRITE R BRI P i

gxhym nQildalcea;ClQil ecaal d(AMDA) sdhatdhind habﬁda&n f-diacetic
form or in their alkall metal , anmmoni um and

s@%%@|tu%%@AbnnDﬁ@@ﬁigﬁrNrfoNﬁ@lacﬁfh@r 36t fabl(@UDA) and
09T99§%é@ﬁglCﬁeﬁa&iggeéggnt§c£8 b?SMﬁgﬁ 'Qﬁ Udg}kall metal
salicylic aspartfic acid | utam ¢ aci ,

naébn$coacanm@mlumx$a193 th@re@f Usef ul dep05|t
conbat ants i ncl ude organi c nol ecul es cont ai ni ng
carboxylic groups for exanple citric acid, fumaric

a@t@feiﬁé&afaép@§ig ABhBhEanekd, ihachhe aﬁbﬁo@@@ymers and
salts thereof. particular the alkali or alkaline

earPhl e Bf §§I P@lﬁﬁaﬂfﬁ@§é’l@pg@rﬂl(§isco%ﬁjbuwéi%lha]yabélally or
uég 18@31 ﬁ§££Y1% QQ%FE]SaRBﬁ?mgF?CSU E%?CSIbOXYllC
und famcifrate er sul
ca@batanhadlndhwmmxynﬁﬁnoxykmnd ANobdeaceticc their salts,
phosphates and phosphonates, and mixtures of such
substances. Preferred salts of the abovementioned
compounds are the ammonium and/or alkali metal salts, i.e.

the lithium, sodium, and potassium salts, and particularly

preferred salts is the sodium salts.

Suitable polycarboxylic acids are acyclic, alicyclic,

heterocyclic and aromatic carboxylic acids.

The deposit combatant most preferably comprises a polymer
of acrylic acid or a salt thereof. Preferably it comprises
a polyacrylate compound. Preferably the deposit combatant
comprises a sodium polyacrylate. Suitable polyacrylates
are those having a molecular weight of from 200 to 25000,
preferably from 500 to 10000, for example 800 to 5000 or
1000 to 3000. Preferred deposit combatants include those
sold by Cytec, for example under the trade mark Cytec P70.
Suitably such compounds have been approved for wuse in

drinking water.



acid (ASMA), aspartic acid-N, N-diacetic acid (ASDA) |,
aspartic acid-N nonopropionic acid (ASMP) ,

w0 poosadiogucci nic acid (I DA), N (2-sul fonet hyl »CT/GB2008/050177
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aspartic acid (SMAS), N (2-sul foethyl) aspartic acid
(SEAS), N (2- sulf onethyl) g;utamc acid (SMaL), N

(2- sulf oethyl) glutamc acid (SEQ), N

nmet hyl i m nodi aceticacid (M DA), a- al ani ne-N,

NE@i® aceBPesati d CCEPALBAf , 15- é?rﬁrﬁer’i%akl\ly N-RF@2®RFc in  the
a@bﬁp&@l€$&%o fSQEerp%Esghg'@%%%h%l%%'QJ(SEDAEmount of at
i soserine-N N- iacet1ic acid (1SDA), phenyl al ani ne-N,
Nleiaat;etﬂc a@dm (PHDA)s fantihtani kic dehdt NS5 Nmgdm™ *,  more
di ac cid NDA) , .sulfanilic CI d- N, e

adtd ‘bﬁif a FPRe- R, TRCE) atce‘i‘ ey ?%gﬁ\ %‘L%ﬂ at least
symfm@aﬁﬁhyl ‘e Nth@aciet | €ordsd th{(SMDA) pasdeabkal i present in
nmetal salts or ammonium salts thereof. Preferred
deposicodembat aAt8OF el ade Honbpsl )Hf@r%efﬁndl@@%ltyﬁér sin an
0 carboxyljccac and

c%ﬂg‘?ﬁé%/eﬁf qutdr)a ?z&en élgal tsélrére}%%]ronerl c po ycar bo?( T
act efe amdl Py dpoxycat boxytine’ ,acims andtt beiefesalbtly, up to 15
phosphat es and phosphonat es, and m xtures of such
s%%élgances. Preferred salts of the abovenentioned

conpounds are the ammoni um and/or al kali netal salts,

i.e. the lithium sodium and potassiumsalts, and

pairei curarPyspreperredasal t snFsughe sadi uaPsAPRsnt  having
S ar hox i ds ar cy '
h%]tmge%g%égﬁg%ggndgg %r%%ﬁgl %gcar boxy %c g‘ﬁ{% ds éF %%b%ded by
deposoheconbabant nostopr eberablly ceuurdssesira pbbynEre has

of acrylic acid or a salt thereof. Preferably it
C@gﬁ}@gggoblal properties.

more

Alternatively, the composition may include an additional

antimicrobial component. For example 1t may include a
biocide.
Any suitable biocide may be used. Preferred biocides are

inhibitors of for example pseudomonas, legionella, algae
and the 1like. Suitable biocides include polymeric
biocides, in which the active biocidal entity is
immobilised on a polymeric backbone. The biocide may be a

hydrophobic material.

Examples of polymeric biocide materials include biguanide
antimicrobial agents. One suitable polymeric biguanide
compound is polyhexamethylenebiguanide (PHMB) , or

derivatives thereof.

Preferred biocides for use in the composition of the

present invention include those sold under the trade mark



a polyacryl ate conpound. Preferably the deposit
conbat ant conprises a sodi um pol yacrylate. Suitable

w@odogacwyt at es are those having a nol ecul ar weP@hGBeG08/050177
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from 200 to 25000, preferably from500 to 10000, for
exanpl e 800 to 5000 or 1000 t9,3000. Preferred deposit
conbatants include those sold %y Cytec, for exanple

under the trade mark Cytec P70. Suitably such ,
cCHHAPBLPYES hav & VEeerPafpr oveRM f orcise titedr ihkidg Solutions
wat gr+dhe deposit conbatant is preferably present in

the conposition of the present invention in an anount

of at least 1 ngdrrf3, preferably at |least 5 ngdrrf3,

e preferably at least .8 ngdrrf3 nd nost. . . :
el oo s Tothaarr 3 hhadHepoat iookiag  and
| Sepleherably tHesent iamd heceeakarhyeeBRESEEhYNpBbsphorium
the present invention in an amount of up to 50
ngdtF#B8 pFéfelably up to 30 ngdrrf3, nore preferably
up to 2 0 ngdrrf3, and nost preferably up to 15
mgdrrf3 . The conposition may include a conponent
have nNgi ant deni s obrafe palopervresentThis aayobet provi gedunt .
b y conmponent (a) . For exanple potassiumformate has
antim crobial properties. Alternatively, the

CORPOBE b@RaMBY-chipehndde amaded t beaabnantinMGr odh@nt of at
conmponent. For exanple it may include a biocide . Any
sbegabl @- bi Befdde rmEp e xrswd.e Prieflaasdd i bdiads aret least

I nhi bi 0 exanpl e p nas, l.egionell a,

o e HARTY e TPRET” Sirt 351 SChr Scrdes AN ude

pol yneric

The biocidal component is preferably present in an amount

of up to 200 mgdm{% preferably up to 150 mgdm{% more

preferably up to 100 mgdm{% preferably up to 80 mgdm%,

and most preferably up to 60 mgdmaa

In some embodiments, the biocide may be present 1in an

amount of from 25 to 70 mgdm%, for example from 55 to 65

mgdm%'

In an alternative embodiment, the biocide may be present

in an amount of from 0.1 to 20 mgdm%, for example from 1

to 10 or 3 to 7 mgdm%.

Each of components (a) and (b), the deposit combatant and
the antimicrobial agent may be present as a mixture of two

or more components as defined in relation thereto.

Component (¢} 1s water. Suitably it is very pure water
which has been de-ionised or distilled. Tap water is not

preferred as it contains to many dissolved species that



bi oci des, in which the active biocidal entity is
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wdeoos/1pdr ophobi ¢ material . Exanpl es of pol yneP€T/GB2008/050177

10

15

20

25

30

bi oci de materials include biguanide antim crobia
agents. One suitable polyneria bi guani de conpound is
pol yhexamet hyl enebi guani de (P KB , or derivatives

thereof. Preferred biocides for use in the conposition
of Othe presefrf iAFertdBRbleel e Those ko tlifitlett hBe form

tgade Ak Eefﬁgﬂnﬁ’ avid | ablbeqf ramSensiihue YALer; ¢4 f
Sol utions E?nite . O her pre%erred bVocideg includelleS ©
i e hs azol cosbahdnter i ¢atildes beheraggfecandout this is  not

tetraki shydro t hyl phosphorium sul fate (THPS) .. The :
eI T e Y it Found in
Thep bizeet dabngorpeneida¥y g r esenta | prafeafBdNbmBbdiment

at least 0.5 ngdrrf3, for exanple at least 1.0 . .
ngee r¥ateht UpeastpFePefaBPYS2tagdr PE3LNEr PaAESPBAsEnVention

2; f he _hi ofi ¢ ne LS4Pr y
p%gsgﬁfm{n%gﬁegnnﬁﬁ%egfqﬁ%stgggaO E%aF§93,@%$%$£¢a6ﬁycarbon
upitoeth0angdrvdi3se nosropief ercaliinaneg $0d1@0 ecmydierdy; resin

preferably up tao 80 ngdrrf3, and nost preferabl to .
B0 hydr ¢ 3 LS (oo Sentidh Bt o0t P BT de i The 2n o
P& SR gd NraBi AMOUR Ofy fleaM2B, t01 SO WAt FEScediOfhitn ultra
exanple from55 to 65 ngdrrf3 I'n an alternative

ebodt rentdiaheohi bei deuneyr bel ptesent i porhrBDYRES of
fromO0.1 to 2 0O ngdrrf3, for exanple from1l

Preferably the composition of the present invention
comprises components (a) and (b)), optionally a deposit
combatant and/or a biocide in a total mass of from 5 to

200 g, more preferably from 20 to 170 g, most preferably
35 to 150 g, per dm?.

In one preferred embodiment, the coolant composition of
the present invention comprises:

(a) a freeze point depressant;

(b} a corrosion inhibitor;

(c) a deposit combatant;

(d} an antimicrobial agent; and

(e) water.

In one embodiment, the composition consists essentially of
a corrosion inhibitor, a deposit combatant, a biocide, a

freeze point depressant and water.

In a further embodiment, the composition of the present

invention comprises:



to 10 or 3 to 7 ngdrrf3 . Each of conponents (a) and
(b) , the deposit conbatant and the antim crobia

w@o®siii4vay be present as a mxture of two or NPCEGB2008/050177
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conponents as defined in relation thereto. Conponent

(c) is water. Suitably it is y@ry pure water which has

been de-ionised or distilled. Tap water is not

preferred as it contains tg many dissol ved species 5
t bt woul dE¥@ad 3t 0-¢ hé B hat i GiPTof S¥JIPH r ésiPdugd iPn> 9dm

the form pf,sgRLg-RL-scum To avoid this, large

quaniities of deposit conbatants coul d be added but
this is not preferred. Chlorine residues are al so

conmponly found.in tap.water .and are undesjrahle. In_a -3
o B r 2 Sitbodi et SPha G o (o PROTRA egmbRi digiodn
ofotPecpyesea; invention is soft water which has been

passed through a carbon filter, a reverse osnosis
menbrane and a cationic resin bed. Alternatively it

: p r Qug i 3ex i 0. ,dh r -3
T 8l 50 Baroat G w T M TTE T & vical etV G {ancpa S madn
clount de bi ol ogi cal contam nants. Preferably the
conposition of the present invention conprises
conmponents (a) and (b) , optionally a deposit

cormpat ant r e/ or sathi aojdegdira trohale 10f20rem %0 gdm™
to 200 g , nore preferably from2 0 to 170 g , nost
ppefesably Bsrpatdas0egd, per dnB. In one preferred

enbodi nent, the cool ant conposition of the present

i nvention conprises: (a) a freeze point depressant;

(by) a corwasdon inhibitor;

Suitably each component of the composition of the present
invention is non-toxic when present at the concentrations
used. The components may be o0of food grade and may

suitably have been approved for food contact use.

Preferably the composition of the present invention has a
refractive index of from 1.2 to 1.5, more preferably from

1.3 to 1.4.

There may be a pH buffer present. A pH buffer may be
present as an additional component. However, component (b)
may also act as a pH buffer, or part of a buffer system.

Preferably component (b) acts as a buffering agent.

Preferably the composition has a pH of between 6 and 12,
preferably between 7 and 10, for example between 8 and 9.

Most preferably the pH is about 8.5.



(c) a deposit conbatant; (d) an antim crobial agent;
and (e) water. In one enbodi nent, the conposition

W@ oosi1st037 essential ly of a corrosion inhibitorPCEGB2008/050177
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deposit conbatant, a biocide, a freeze point

depressant and water. In a fugther enbodi ment, the
conposition of the present invention conprises: (i)

from3 to 7 gdrrf3, for exanple 4.5 to 5.5 gdrrf 3
d?b%f%%%@hﬁ1pHB@ph&P@POGFﬁﬁoproﬁﬂﬁ t'e' B0 RHARERE fépvention

ef?@@&@s 40 QStQQ%@E%tBQEyagfykéﬁg (O4¢) EE@%E%an&oeﬁ: a
80 ngdm 3, for exanple to 55 ngdm 3 bi oci de;

frempOrsttoe 166 dganhc@; f0orSexanplrefzroblly 6ﬁﬂgdn181 C more

t f t Sui t abl h
ggﬁ% %%% Org%g%@bnp { ?oﬁaosr eug¥§%e¥te$§9%hT?%Es the

| SoMeBs L OXbE M@?nf@ééﬁénétaé tbepeoneegntr ati oassusedn -2°C,
The conponents may be of food grade and may suitably

heve BEaRragpriied FortfoddCeontafct ©aet Pfeferdbl yess than
_$ gonposition of the present invention has a

ractive index of from1l1l.2 to 1.5, nore preferably
from1.3 to 1.4. There may be a pH buffer present. A

FEeer T cbRboR BB oy LBy o4 S0 aot T Seat pEI BRRTEPD GFeezes
p@ftlet@m@%&%@br@ystnTbetween 0 and -15°C, for example
between -0.5°C and -10°C, preferably between -1°C and
-8°C, for example between -1.5°C and -6°C, suitably
between -2°C and -5°C. It may freeze at a temperature of
between =-1°C and -4°C, for example between -2°C and

-2.5°C.

As detailed above, the temperature at which the
composition freezes may be varied by varying the amount of
one or more of the components, in particular component (a)

present in the composition.

The freezing points referred to herein are as measured at

standard atmospheric pressure (1.013 x 10°Pa) .

As described above, the composition of the ©present
invention preferably freezes to form a solidified
structure which 1s substantially uniform, crystalline and
firm to the touch. Contact of ice-banks formed from this
material with a liguid phase thereof may facilitate

enhanced cooling of the ligquid phase.



Preferably conponent (b) acts as a buffering agent.
Preferably the conposition has a pH of between 6 and

wda2qspi@fier ably between 7 and 10, for exanpl e bet/oBeinsdso177
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and 9 . Most preferably the pHis about 8.5. Preferably

the conposition of the present,invention freezes at a

t enper ature of bel ow 0C, preferably at a tenperature

of below -0.5C, preferably below -1C, nore preferably
bERRWRIESSEL | AN EBfrel @b dd RS Pﬁ@vééﬁﬁoéﬁtiéﬁmnévxe bank

287y aty ash%EEQE@EHﬁ? 0fuﬂf§§mﬁh%%ru%9ur OrfS%ﬁ&H'%rom a
hat” U - .

| ess t C, less tha | ess than -5C
Sm®m9©$ytt@@ @bnpb3|floﬁto&ndheepmﬁée@$p$©went|on
freezes at a tenperature of between 0 and -15 C, for
exanpl e between -0.5C and -10 C, preferably between

- 1&e apdnk8Carkorr exanpl gy betmeehngl+h€ antht &G fusion from
suitably between -2 C and -5C. It may freeze at a
tehpet vt @ oPmpesheenn. 1CTaadheatcol fypieranpl 6he thermal

b&ﬁ&@ggtwglghaﬂg t %é ﬁ;moeédd?géhlgd%§ qv§: 1Bh8rger for it

t enpe ure at conposi tion ezes nm
vaei echdeyroear yi nglashe almungt ofo oderor aorseldfd.t he Once the

conponent n particul ar conponent resent in,th
oy has, bR ey (BOTPRBE e br) B ERTRE, ua EF,

ai@eaﬁaﬂﬁ§3§&€da§taSP@BﬂéﬁQsévﬁﬁﬁﬁbgflCAHf@§§H%§lent amount
(1.013 x 106Pa). As described above, the conposition

o@ftﬁ@epgéséﬁtthﬁv@ﬁﬁﬁo@ﬁnﬁﬁ%ﬂQHNWUSWé@?e%uw@li%ﬁnia order
i?ésﬂé{ fggégﬁggF“r@h“@lCPhéSh§8QéEaEL'a'h¥h8@b§°r?1qulon,
the more heat energy 1is needed to melt the ice. Heat
energy 1s removed from a beverage as it 1is cooled on
passing through the apparatus of the present invention.

This energy 1s absorbed by the 1liquid/ice system and

induces melting of the ice.

The ice banks of the present invention have been found to
have a higher enthalpy of fusion that ice banks formed
from monopropylene glycol based compositions and thus a
larger quantity of beverage may be cooled before the ice
melts. Thus a longer ©period elapses before the
refrigeration unit needs to be switched back on to restore
the ice banks. Typically the refrigeration unit will be
switched on before substantial melting of the ice banks

has occurred.

The present inventors have therefore found that less
electricity is used when using coolant compositions of the
present invention compared with coolant compositions based

on monopropylene glycol.



firmto the touch. Contact of ice-banks fornmed from
this material with a liquid phase thereof may
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present invention further provides a firmice bank
having a substantially uniforpgystructure formed froma
conposition of the first and second aspect. |ce banks
are fornmed by renoving the heat of fusion fromthe
l'iquid conposition. The heat of fusion is the therma

ener gyi i gaest rbemeenoyednf rosmpgodi gl 1dr OrlRy present
for it to undergo a phase change to forma solid. Once

t hevenet gy NWasCheéicréRpvedEEa 1thé rafd i gerat i 6ar example
“Qt?é%PuEhSt'Q%“%@”@%é“énéﬁ%ﬁ? q&édffffo S#Qr re@@rably at
equi val ent "anount "of energy t % he heat o ust on nust
beessppllicekd rkgr devrto pmed fetdiel y cet Thasstt Hediaohey, for
t he ent hal py. of fusi the nore heat energy is needed
t%Xﬁ%?ietﬁ %%%?tkééﬁp%ﬁ%?gy is removed froma

beverage as it is cooled on passing through the

apparatus of the present invention. This energy is

abser pedrdyithen| pfurdei Eersyseensandnindaeestnebyi agitably

f the ice, .The i¢c nks of the present in ion, . :
e ESERCEBunt £4 Have 3 PO DN naTRY oF LPHELQRvely it
thay beepbanksed of redohcom ronepropyl ene gl ycol based
conpositions and thus a |arger quantity of beverage

may be cool ed before the ice nelts. Thus a | onger

period ehapses hefore yhe sefdd geratiga Wiidsdgedsnt@ntion,
be switched back on to restore the ice banks.

Typéral Iy tiveovefed ger atdo@muni towpbkilbe cswi ¢ohethtorete for
bef or e sugstantial nel ti of the kce banka. :

use 1in dispense apparatis, which upon dilution forms a
coolant composition according to the first or second

aspect.

Suitably the coolant composition concentrate of the third
aspect 1is supplied with instructions to inform the user
how to prepare a composition of the first or second

aspect.

According to a fourth aspect of the present invention,
there is provided a beverage cooling system comprising a
beverage cooling apparatus and a coolant composition
comprising a freeze point depressant, a corrosion
inhibitor and water; the apparatus comprising:

- a housing comprising a reservoir;

- means for freezing the coolant composition;

- beverage inlet means;

- a beverage cooling coil; and

- beverage outlet means.



has occurred. The present inventors have therefore
found that less electricity is used when using cool ant

w@oompasioti ons of the present invention conpar ePCTiGBR008/050177

10

15

20

25

30

cool ant conposi tions based on nonopropyl ene gl ycol . For

i ce banks formed from conpositjon of the present

i nvention which freeze between -1C and -3 C, for

exanpl e at about at -2C, the enthal py of fusion is ,

pfeterapPyeat | ea8PCI0bkINkglSnoPECHPERREEDI §Sat IPéased 1n

120K I{ kg {Qrt%l@é(aﬂpfgta&rl§@§$n&459§ﬂé59: The =

conposition of the first or second aspect may suitably

be provided in dilute ready to use form Alternatively

it. may be.provided in .concentrate for According, to, a

thTd G9B8E o THEPrdsent | huenfronobther @ 1got  if

proyigedi a egolant spppesttibon conceperategbomaysechter the

di spense apparatus, which upon dilution forns a .

ceoP ahtd corpbsY t# ohlackeraraget ontAe FPr8E BRdse¥ehdvia the
Sui ol an 0 111 Gencents atg ;

g?@f%%a?%i3%5%%%%C%Q%gﬁ§upp|?2% G??ﬁé%%§$ructio%% t%ﬁltably

i sfiop i ¢dhe tusaethehdve tax gayeepaneetn meapeosiftricon af stbeage tank

first or_second pect . Accaqrding to a urth aspect
of S tie g ITvertrsh, ERer MY providiod WEGyaraga the
COO} & PPy S Y SLRMGOMM A 1$d NYoa Deyesgees cA§! idd ndPPas a4 USbar) .

and a cool ant conposition conprising a freeze point
depe eseant , farcoreesibe fnAPBLedE SAUPAALELONt he suitably a

aPPQﬁ?%Féngfnp&%%EQ%ération unit located adjacent the

interior walls of the housing and controlled by a switch,

the

for example a thermostat.

The apparatus may also further comprise means for
agitating the coolant composition located within the

reservoir.

The apparatus of the system of the fourth aspect of the
present invention i1s preferably a standard apparatus of
the prior art. Thus the coolant composition of the first
or second aspect of the present invention may be used with
any existing c¢oolant apparatus which uses pure water

without significant modification of said apparatus.

According to a fifth aspect of the present invention there
is provided a method of cooling a beverage, the method
comprising passing the beverage through a pipe immersed in
a composition of the first or second aspect. Preferably
in the method of the fifth aspect the composition is at a
temperature of below 0o°c, for example Dbelow -1°C,

preferably below -1.5°C, for example -2°C. It may be at a



- a housing conprising a reservoir; - neans for
freezing the cool ant conposition; - beverage inlet

WOre@8a14047 a beverage cooling coil; and - beverBgEGB2008/050177
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out| et neans. The cool ant conposition is preferably as
defined in relation to the fith or second aspect. The

cool ant conposition is suitably stored in the

reservoir of the apparatus. The beverage nmay enter the
cooTPREC EOFE ¢fatHObeverade i nPet REand &nd &d tevemrle -

tgecbev%BﬁQ%Q¥§lﬁﬂerﬁ%iﬁ%gTB? Q%%e%%f%ﬂnﬁ%ﬁgét is carried

suitably supplied to t everage inlet neans froma
stor ageitankh¢ esgstoaroel tiod beerd asgeony be
delivered fromthe beverage outlet neans to a

di spensing point (e.g. bar) . The neans for freezing a

CROL@NY i 6OMPOSht EORthSaspbtabby antrgdetbanalnvention there
refrigeration unit |ocated adjacent the interior walls .
of St FECHoted nghandseoffr 8l FedlB)ptacswPPERL 1PBr 2exdfpiaed in
aréb§£?8§t@$:tH@?f?PQﬁrg{ué 8@Mda£ﬁgeéyr£8eé EPMPINhECerage.
neans for agitating the cool ant — conposition T ocat ed

within the reservoir . The apparatus of the system of

the fourth aspect of th resent invention is . .
OFEPRFADIY a bt andar® HppaP Sb6ECofok helpr IRASIRAE Hhygntion

t hige £00k 8Nt 1GQIPRS td OfeRirddie EbHSEOLYSRIRNWASREEtof the
of the present invention may be used with any existing
cbof blnt 2aappaitat usSwhiehl uséseplrvearmas WY hogt cooled to a

SLORLLL SNt mogET i SatLon gt -sal 0, APRALAIYS. be1ow 5°C,  for
example about 4°C or about 3°C. In some embodiments, a
beverage may be cooled to a yet lower temperature, for

example about 2°C or 1°C.

The invention will now further described by way of the

following non-limiting examples.
Example 1

A 1000 1litre batch of a composition of the present
invention was prepared comprising the following:

- 30 kg potassium formate

- 5 kg dipotassium phosphate

- 12.6 g Cyanamer P70 polyacrylate

- 981 kg ultra pure water

Ultra pure water 1s soft water which has been passed
through a carbon filter, a reverse osmosis membrane, a

cationic resin bed and UV filter.



According to a fifth aspect of the present invention
there is provided a nethod of cooling a beverage, the

woredosadieDNpPri si ng passi ng the beverage t hr oughCEGBR@8/050177
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i mrersed in a conposition of the first or second
aspect. Preferably in the method of the fifth aspect
the conposition is at a tenperature of bel ow 0C, for
exanpl e below -1C, preferably below -1.5C for exanple

-9¢, it regy e &f1cat @Rt Bt e of SBEI gW a2 Cin. 3T srandard
%?%%%f850§595p%%e1 %%of@ﬂ&Eﬂﬂ@éf&%ﬁé“%ﬁ@dtﬁé %Q?ﬁégeration

aspect “is carried out using the systemo
thinrds aspeet tuhAoedr dinng tThe ixdraspectodf thhecomposition
present .invention there jis %égviﬁed the use of_a
t

COOF aff 1E5HP0E L i on aé Gef | S %1 BATfo Tanation was

ftostror18€CONInasRectrt o €ookmasbgyverage. According
to a seventh aspect of the present invention there is
provi ded a beverage cooled by the nmethod of the fifth

asp ui tab h ver a co a o
t%n%%?ngtlgreéﬁfk%gﬁo%%é%rgge%og%&el %%vle%&é&?or()f .28 by
exahphe abolt o4C dniabaedt B&npénasone enmbodiafght srasa passed
beverage may be cooled to a yet |o tenperature, for
ST S abbt 25R=BRCHT, 2¥he FayenbFon RENFSnBRE HiEHeP, and
describedibyinay 9 Hhg E@bh?&bm9v899-khﬁbtlmg was found to
exanpl es. Exanple 1 A 1500 litre batch of a

clomposit Foncefatwee ppesent- i nventi on was prepared
conprising the followng: 30 kg potassiumformate - 5

kg di pot assi um phosphat e

Such a test 1is intended to replicate a very busy trading

outlet at peak periods and is used as a benchmark test in

the industry.

The above composition freezes at -2°C to form firm banks
of ice having a substantially uniform <crystalline

structure.

The enthalpy of fusion associated with the formulation of
these ice banks was found to be 150 kJ/kg. For an aqueous
composition comprising 7% by volume of monopropylene
glycol, the enthalpy of fusion at -2°C was found to be -75
kJ/kg.

Example 2

A 1000 litre batch of a composition of the present
invention was prepared comprising:
- 99 kg potassium formate

- 5 kg dipotassium phosphate
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12.6 g Cyananer P70 polyacrylate 981 kg ultra pure
water Utra pure water is soft water which has been

w@amsadiothr ough a carbon filter, a reverse 0SNPSI/&€B2008/050177

menbrane, a cationic resin bed and WV filter.60 litres
of the conposition were placed,in a standard Iine
cooling beer cooling apparatus and the refrigeration

units were turned on. The tenperature of the
conposi ti bh- wed FeimMEEhed/ AtPebEcantRthe i ce bank

formati ong wass cont rpl L.ed, by, qﬁ§?§rpf a thernostat. A
sanpl e of beer H%V%ng a%)af%oho strength of 4.2% by

volune and an initial tenperature of 12C was passed

t hr h the. apparatus at a ra e of 5_pints. per. mnute

e as L POR LR Bt Bre he o8 PilE e b et toe
f 198N & 02 hawies Bah €0PET At Wk f OF m 4&y§g§m anéestriSture.
intended to replicate a very busy trading outlet at

peak periods and is used as a benchmark test in the

i ndustry. The above conposition freezes at -2 Cto
formfirm banks of ice having a substantially uniform
CEyampléiBe structure . The enthal py of fusion
associated with the fornmul ati on of these ice banks was
found to be 150 kJ/ kg. For an aqueous conposition

C@Hpékﬁéﬁgmg&@bMagobéﬂﬁlga 8@8096OBMhﬁﬁgengéokunhmﬁg costs
ent hal py of fusion at -2C was found to be -75 kJ/
Eygng|gx@@031tlon of the present invention and a glycol-

containing solution.

A Dbeer cooling apparatus operated by a 2lcc compressor
connected to a 2bm python system at an ambient temperature
of 23.6°C was filled, successively, with the composition
of example 1, an agqueous composition comprising 7% by
volume of monopropylene glycol and finally water. Tests
were carried out to measure compressor usage and
recirculation temperatures. The beer cooling apparatus
was 1n turn filled with the three 1liquids and held at
9.4°C before starting the tests.

The apparatus was then switched on and recordings were
taken of the recirculation temperature, both flow and
return, the central bath area and the temperature of the
liquid close to the ice. The compressor was also
monitored for service. No product was dispensed during

these trials.

A graph of the results obtained is shown in Figure 3.



A 1000 litre batch of a conposition of the present
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pol yacrylate . 946.5 kg ultra pure water. The

conposition freezes at -5C to,formfirm bl ocks of ice

havi ng a substantially uniformcrystalline structure.
Exanple 3 An experinment was carried out to conpare the
rihAr Ry éoSESVEF VACEoMPGSi XA OIS Athe'dt edehd pPower during

iE‘é?E‘éi o, Ande @ glycol cont aini ng sQluti e ABEBLsition of
cool I ng apparatus operated by a 21cc conpressor

conaeeted 1t orer @5 pythopesypstiem aterave mathient of -2°C in 7
tenperature of 23.6C was filled, successjvel wi th o
(R EomBRg (oM 1Ok [ERatbIT RS Wi adibous HonposPIiBASTtIon
COEPL 1 8001 T% Y ryohHae3e9f mibaepEopyrene ghycBk aBfpared to
finally water. Tests were carried out to nmeasure
CHHpPEsso iEnge Santh ¢ eiRtcldiva | 6RCL8RPer AR @R, PHfe cannot

b - li a t [ n fj d wi i}
e o T il s Saa hel " BE TS 4EDar of B btarti Ty tHo occuTred
teStsr Theerappad at usmivaste¢bhen switched on and

recordi ngs were taken of the recirculation

tenperature, both flow and return, the central bath

@Keéiﬁﬂgfﬁaﬁnteﬁﬁ%ﬁahﬂfee@éréﬁeeEEQQﬁgngboﬁgzUgyihﬁen th of
ice. The conpressor was al so nonitored for service. .
pF dRIcEhasotP spensedi durp hgremesedt pyalr s period of time.

The results shown in Figure 3 reveal that for the
composition of example 1, the compressor is in operation
for 65% of the time; whereas for the 7% v/v monopropylene
glycol composition, the compressor is in operation for 78%

of the time.

Assuming a similar usage cycle 1s observed when using a
34cc  compressor which opeates at 1KW, if a unit of
electricity costs 10 pence, then it can be calculated that
a saving of £226.36 annually could be obtained by using a
composition of the present invention rather than a

composition comprising 7% v/v monopropylene glycol.

Savings would increase if the apparatus is used to cool a

beverage.

It 1is also necessary to consider these compositions
compared with water so that the cost of obtaining colder
beer can be calculated. A benefit of using a composition
of the present invention to c¢ool beer to a lower

temperature 1in the cellar is that it allows a user to
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A graph of the results obtained is shown in Figure 3
.Figure 3 shows when the conpressor was usi ng power

walpwosngiotests carried out over 2 1 hours. The PCT/GB2008/050177

conposition of exanple 1 reached an operating

tenperature of -2 0Cin 7 hou and 43 m nut es whereas

the gl ycol based conposition required 10 hours and 38

m nutes. This can be conpared to water, which is the
optRAYIPn EBEPRAARTBPCPOR LBt REFRC dthi eVEPEhesSPhhernder the
tggper atyres, cwhes e fraezinggeau red atter, & dus anding py
47 mnutes. A significant test of energy efficiency Is

t bekiepgoht ofthe¢ i vede¢ hecoampeessorlisgnot runni ng over

a period of time. The results shown in Figure 3 revea

that for the conposition of exanple 1 , the conpressor

| Bokd@veper abhendker ng5%oefl vt hedliing; wheieassforithecan be
7% v/ v_nonopropyl ene gl ycol conposition, the

cempriesabedi Haseopet attiién FOTU78% 61 0tRe 1 nEloure 3 that

a sage .C u
T ST ah on Speavad S RN TT S et ar would
etectei cheéyevostg dO0spensesothenedt wtah beotahgubatedby the
tEaL a saving of 226.36 annually coul d be obtained by
us? hg B 2Bhposi ti on of the present invention rather
than a conposition conprising 7% v/v nonopropyl ene
gl ycol. Savings would increase if the apparatus is
usedr$®1 cbon @fbbb%r@g%senttim%e@t%@nnecg%shm9r¢@se
consi der these conpositions conpared with water so
that the cost of obtaining col der beer can be
cat cufat edhopr benpedhd of yasi ngobucboPosi 28dnNincrease.



of the present invention to cool beer to a | ower
tenperature in the cellar is that it allows a user
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under the bar. Thus overall there may be a energy cost
savi ng by taking out the under,counter cooling.
However considering only cellar cooling, it can be
cal cul ated based on the results shown in Figure 3 that
g fromwater to a |ower tenperature ice bath
woul d raise the energy costs associated wth cooling
beer by the follow ng : Conposition of the present
i hventi omA -cT8 amcreaseoT% vénv honopsepyhehevglygel dispense
solution - 28@6éncrease.Clains 1 ..A cool ant
c%%%%]é?{?%h For < uSE PR bev @Y age ™t sHENSe appar at us,
sai d conposition conprising: (a) a freeze point
depressant; (b) a corrosion inhibitor; and (c) water;
whet ei n thef o sReinh FRreSTalezi ng point of bel ow

0 nd solidifjes. I [ banks of
sgggtanti%J?@E{ﬁﬁ#%énééﬁ{%é%%fé.ggd. A cool ant
cooposi tivoncdi0r use in beverage di spense appar at us,
the conposition conprising: (a) a freeze point
depressant selected fromone or nore carboxylic acid

SahéBeif bind@ €6hpOSEONchNRLEBI LOErcaRdnfChonaters Belohh o0°C
conmposition according to claiml1l or claim?2
and solidifies to form firm ice banks of substantially

uniform structure.

2. A coolant composition for use in beverage dispense
apparatus, the composition comprising:
(a) a freeze point depressant selected from one or
more carboxylic acid salts;
(b} a corrosion inhibitor; and

(c) water.

3. A composition according to c¢laim 1 or claim 2
wherein the freeze point depressant comprises the salt of
an aliphatic organic acid having 1 to 8 carbon atoms and 1

to 3 carboxylic acid residues.

4, A composition according to c¢laim 3, wherein the

freeze point depressant comprises potassium formate.

5. A composition according to any preceding claim,
wherein component (a) is present in an amount of from 5 to
30 gdm™ for each 1°C depression of the freezing point

achieved, compared to water.



wherein the freeze point depressant conprises the salt
of an aliphatic organic acid having 1 to 8 carbon

wa@rasaiastd 1 to 3 carboxylic acid residues. 4 PCHGB2008/050177
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conposition according to claim3 , wherein the freeze

poi nt depressant conprises potassiumformate. 5. A

conposi tion according to any preceding claim wherein
conmponent (a) is present in an anount of fromb5 to 30
glirrf3 f ot EXEWOEC tdéPr eS6FOK BRIt hEOf rFBZi MY GFGITig claim

a&ﬁé?@fﬁ EQQpa&89r591$ﬁteﬁnﬁlbleofongeﬁbkkggs dipotassium

according to any preceding clamwherein the corrosion

i pho pphate conpri ses di pot assi um phosphate . 7 . A

conposition according to any precedi ng clai mwhich

further conprises a deposit conbatant. 8 . A

CPNPOosi tioN REGEYAIIGH 02abpraieeedidg £l@i Prafieding claim

further conprises an antimcrobial agent. 9 A

corpoRi RO AECOPERRgS e anyepP etedF AgeEt &l tn whi ch

conprises: (a) a freeze point depressant; (b) a

corrosion inhibitor; (c) a deposit conbatant; (d) a

bg oci de; Amnddmeosnetiem d0coAddanposdt iary agoecdidigict oclaim
' ween 7 and

B 8 R S csPEr breSa o an gt ToC g B 6688 hg cl ai m
which freezes at a tenperature of between 0 and -10 C
‘9. A composition according to any preceding claim
which comprises:

(a) a freeze point depressant;

(b) a corrosion inhibitor;

(c) a deposit combatant;

(d) a biocide; and

(e) water.

10. A composition according to any preceding claim which

has a pH of between 7 and 10.

11. A composition according to any preceding claim which

freezes at a temperature of between 0 and -10°C.

12. A coolant composition concentrate for use in dispense
apparatus which upon dilution forms a composition

according to any preceding claim.

13. A beverage cooling system comprising a beverage
cooling apparatus and a coolant composition comprising a
freeze point depressant, a corrosion inhibitor and water;
the apparatus comprising:

- a housing comprising a reservoir;



12. A cool ant conposition concentrate for use in
di spense apparatus which upon dilution forns a
W@ oopasioti on according to any precedi ng cl ai m pPABGB2008/050177
beverage cooling system conprising a beverage cooling
apparatus and a cool ant conposition conprising a
freeze point depressant, a corrosion inhibitor and
wat er; the apparatus conprising: - a housing
conpr i BFHYS al PESEFSRT +29 HRANSOPORNE r e@PP PPyl Ehen/
cool_ ant . copposi 1} p0; mobeyverage inlet neans; - a
beverage coolfing coil; and - beverage outl et neans.
14. -A aebdodrofe coodlngo acheverage, the net hod
conprisin assi ng, the beverage through a pipe
inné}s%%V$ﬁ£ ec%ﬁ%%%?t?%%nis claimed in any of clains
1 to 13. 15. The use of a conposition as clained in
any of clainms 1 to 13 to cool a beverage. 16. A
béierage Eooledndy tRE meORId6T & aikhgarage, the method

comprising passing the beverage through a pipe immersed in

a composition as claimed in any of claims 1 to 13.

15. The use of a composition as c¢laimed in any of

claims 1 to 13 to cool a beverage.

16. A beverage cooled by the method of claim 14.



