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= |- 2167405 HALOGEN RELEASE BI OCI DE This invention relates to the

treatment of aqueous systens..5 - In industrial -cooling water
systens, for instance in industrial cooling towers, the water used is not, i
of cours J@Bterile with the result that bacteria accunulate in the system B

and this quite comonly gives rise to a sliny deposit on the surfaces of
the systemwhich cone into 10 direct contact with the cooling water. A

simlar situation applies in paper making; sli can deposit on a the
surfaces with which the water conmes into conTach?'i ncl udi ng t he pazfg'z 05
pul pi ng bath, on the paper web and in the recircul ati ng back water

pi pework. A large variety of 15 different treating agents have been used

for the purposes of killing these bacteria and/or inhibiting slinme .
formation. These chem.cal s i ncl ude quaternary amoni um conpounds, amni nes,

i sot hi azol ones, chlorine, phenols, ghlged enéﬁﬁﬁﬁées , methyl ene-bis
(thiocyanates), 20.certain aIdehyde&—&ﬁéhEFﬁ—eeﬁpeuﬁgggﬂ@§e hal ogens,

chlorine and brom ne, are effective

This invention relates to the treatment of
agueous systems.

5 : In industrial cooling water systems, for instance

]

- in industrial cooliﬁg\towgrs, the water used is not, of €
course, sterile with the result that bacteria acgumulate in
the system and this quite commonly gives rise to a slimy
-deposit on the surfaces of the system which come into
10 direct contact with the cooling water. A similar situation
applies in paper making; slime can deposit on any of the.
"surfaces with which the water comes into contact including
the paper'pulping_bath, on the paper web and in the
- recirculating back water pipework. A large variety of
. 15 different treating agents have been used for the purposes
.0of killing these bactefia and/or inhibiting slime
formation. These chemicals include quaternary ammonium
compounds, amines, isothiazolones, chlorine, phenols,
chlorine release agents, methylene-bis (thiocyanates),
20 éertain aldehydes and tin'compounds.. ‘
The halogens, chiorine and bromine, are effective
;gentS'but suffer from the di;advantaée of being toxic.

Accordingly, various compounds have been devised

which will release chlorine in the water. It has now been



{ :
agent's but »suffer fromthe di sadvant age[of being toxic. Accordingly,
vari ous conpounds have been devised whi¢h will release chlorine in the
water. |t has now been -2 - found that certain brom ne conpounds act as
ef§ective biocides in water. These compgunds2 axe bromi nat ed oxazol i di noge
According to th present invention there i's 5 provided a nmethod for the ® éi)
treat nent of arfoaodediba ts s etra ivhi bhonrionie r ¢ oneso wpdbs Vacny 4 $ee £f ec ®ivw®npound
of the fornula [err] [err] wherein R1, , R3 and [err] which may be the
sanme or differ &iocigtesh imepratant s Eh regmpouridsn are dramitydtdd radi cal
of one to six carbon atons, especially met hyl radical. Preferably, the
conmpounds used oX¥azadddkinanesi ch R and [lerr] both represent a said al ky

adical. A preferred conpound is 3-brong-4, 4-di net hyl - oxazol i di n-2-one.
' P m%&ccordmg to the present iggentlon there is

5 provided a method for the treatment of an aqueous system

which comprises applying thereto a compound of the formula

wherein Ryr Ry, Ry .and R,, which may be the same or
different, each represents a hydrogen atom or an alkyl

10 radical of one to six carbon atoms, especially a methyl
radical.

Preferably, the compounds used are ones in which
-Rl and R2 both represent a said alkyl radical. A preferred
compound is 3-bromof4,4-dimethyl-oxazolidin-2-one.

15 | The oxazolidinones used in the present invention
can be prepared,_aceo;ding—to—anothei—aapeetéef-the—peeeent
iayen&&on,_by reacting an alkaline solution of the
co;responding unbrominated compound_with e_solutipn_of
bremine:ln_a waterflmmiseible seltent.__lt has been found

20 that the use of this heterogeneous'reaction system gives
sign1ficantly better yields than those previously recorded
where no organ1c water immiscxble solvent is employed.

The preferred solvent for the bromine is carbon

tetrachloride although other solvents which may be used
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15 The oxazolidinones used in the present invention can be
prepared by reacting an al kaline 'solution of the correspondi ng unbrom nated -
conmpound with a sol ution of bronine in a wat er -i mm-sci bl e solvent. It has~
been&?pund 20 that the use of this heterogeneous reaction systenlglves -E@
signifigantly bet t er yi el ds than those previously recorded where no organic
wat er i-mm sci bl e solvent is enployed. The preferred solvent for the brom ne
i s carbon tetrachl oride although other- sol vents which may be used - 3-
i ncl ude carbon tetrabrom de, bronoform <Jehzene, n-hexane,
1,1,2,2,-tetrachl oroet hane, dichl oronethane, chloro, brono-nethane, -
1, 2- di br onoetimsiude daytasmrire t rabhomide s ubpbmoformel bengene, n-hexane,
1,1,1-trichloroethane, diethyl ether, 5 dibrononmethane and nitrobenzene.
Typi cal |y, a Bd 2,2 twdttdchiotoethane odd behkot onéhbare ncBbdram hydr oxi de
I's prepared and cooled to, say,+50 to -5[err]C, especially about 0C. A
sol uti on of bromo-methane, 1,2-dibromoethane, chloroform, carbon

disulphide, toluene, 1,1,1-trichloroethane;, diethyl ether,

5 dibromomethane and nitrobenzene.
Typically, a solution of the unbrominated

oxazolidinone in sodium hydroxide is prepared and cooled

to, say,+5° to -5°C, especially about 0°C. A solution of

bromine in the organic solvent is then added with cooling CJ

10 to keep the temperature from rising, typically with the aid
of an ice/water bath with'agitation. typically using a
mechanical stirrer to provide fairly vigorous stirring,
whereupon the desired material precipitates out. Normally
precipitation occurs almost immediately but, in general,

15 agitation is continued for up to, say, 30 minutes after the
addition. Approximately stoichiometric quantities of about
one mole of each reactant per one mole of the other should
generally be used; about two moles of sodium hydroxide' -
should be used per one mole of'each'reactant. Preferably

20 the solutions used should be as concentrated as possible,
typically saturated. Thus in general the oxazolidinone
solution will contain about 0.5 to 4.5 moles of the
oxazolidinone per litre while the bromine solution will
contéin about 1 to 10 moles of bromine per litre and the

' 25 sodium hydroxide solution about 1 to 9 moles of sodium

hydroxide per litre.




: bronmtne in.the organic solvent is then added with cooling 10 to keep the
t:enperature fromrising, typically with the aid of an ice/water bath with
agi-tation, typically using.a mechanical stirrer to provide fairly V|gorous
stisring, whereupon the desired materi al preC|p|tates out. Normally o
precipitation occurs alnost inmmediately but, in general, 15 agitation,is
continued for up to, say, 30 mnutes after the addition. Appr oxi mat el
stoichionetric quantities of about one nole of each reactant per one nole
of the other should generally be used; about two noles of sodi um hydroxide
shoul d be used per one nole of each reactant.4Preferably 20 the sol utions
used shoul d be as concentrated as possible, typically saturated. Thus in
general the oxazolidinone solution will contain about 0.5 to 4.5 nol es of
t he oxazolidinone per litre while the bromine solution will contain about 1
to 10 nol es of broni Mhipeprécipétabe can Eﬁesoueupuhydledhdefsdbsnred.abwut
1 to 9 noles of sodium hydroxide per litre. -4-

washing with a bromine solvent such as those mentioned

above, preferably the iolvent used for the bromine, to
remove unreacted starting material, again with cooling of

5 -the solvent to, say,.+5° to -5°C, especially about 0°C, to
avoid dissolving the desired product. Alternatively the
sblutions of bromine and oxazolidinone can be mixed and the
mixture cooled, or a solution of the oxazolidinone added to
a solution of bromine, although this generally gives less

10 good results and, ip particular, a lower yield.
- The brominated oxazolidinones used in the present

invention dissolve slowly in water as an effective biocide.

It is believed that the biocidal activity is caused by the

“hypobromous acid formed by the reaction
15 R, 3 ' | R

R
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This precipitate can then be purified, if desired, by washing with.a

brom ne sol vent such as those nenti oned above, preferably the sol vent used
for the brom ne, to renopve unreacted starting material, again with cooling -
of 5 the solvent to, say, +5 to -5[err]C, especially about 0C, to avoid \{
dissoL@?;g the desired product. Alternatively the-solutions of brom ne and
oxazol¥dt none can be m xed and the m xture cool ed, or a solution of the
oxazol i di none added to a solution of rom ne, although this generally gives
| ess 10 good results and, in particular, a |lower yield. The brom nated
oxazol i di nones used in the present invention dissolve slowy in water as an
effective biocide. It is believed that the biocidal activity is caused by

t he hypobronous aci drHeOIBEshiatd® dxdddl idinkdnes gerdetdllly &dde the 5- The

brom nat ed oxazol i di nones generally take the formof a powder and are

suitably #ddad dfo d owddrerared tdws suitably added to the water either
alone or with a solid filler, such aé sodium sulphate, but
typically in the form of pellets or tablets. Whether or
not filler is included aﬁd'the amount of filler included
depends on the desired rate of release of the brominated
compound. Naturally, the rate of'release.desired depends
on the nature and amount of the bacteria present but,
clearly, an amount effective to contr61 the bacteria
present should be used. Desirably a reserve of free
hypobromous acid should be maintained in the system (i.e.
above the amount necessary to kill the microorganisms
present, typically in aﬁ amount of 0.2 to 100 ppm,
preferably 1 to 10 ppm. Thus the oxazolidinone should be
added in an amount which is typiéally from 0.2 to 500 ppm,

preferably 1 to 50 ppm.

In paper making, the brominated compound may be




alone or with a solid filler, such as sodium sul phate, but typically in the
f.orm of pellets or tablets. Wether or not filler is included and the
amaunt of filler included depends on the desired rate of release of the
bngm nat ed” conpound. Neturally, the rate of rel ease desired depends on_the
nature and anount of the bacteria present but, clearly, an anmount eff g¢
to control the bacteria present should be used. Desirably a reserve of
hypobr onous .acid should be maintained in the system (i.e. above the anount
necessary to kill the m croorganisns present, typically in an anount of 0.2
"to 100 ppm preferably 1 to 10 ppm Thus th€ Bx5zol i di none shoul d be added
I n an amount which is typically fromO0.2 to 500 ppm preferably 1 to 50
ppm I n paper naking, the brom nated conpound may be -6- added directly

Lank cont ai ni ng, a8t K1 feckly LA PAPRCRRTFAnSThER O b8 EriRrEhfdeing

additives used pack water or to a holding tank containing, generally

méist, pulp along with one or more chemical additives used
in paper making. Such additives include starch, for
5 example potato or corn starch, titanium dioxide, a
de-foamer suqh as a fatty acid alcohol} a size, for example
1 a rosin size based on abietic acid, a neutral size based on
Y, alkyl ketene dimer or a succinic acid anhydride based size,
a wet strength resin such'as, if neutral, an
lb epiéhlorohydrin polyamide or, if acid, a melamine- or
| utéa-formaldehyde feSih, various polymers used as
dispersants or retention aids such as polyaérylates,
polymethacrylatés} polyamides and.polyacrYIamides, clay,
chalk, fillers such as catboxymethylcéllulose, polyvinyl
15 aicohol and optiéal brighteﬁing-agents. In céoling water
systems the material is preferably in stick or tablet form
and placed in the system_so that the water to be treated
flows over it thus releasing the active ingredient or
hypobromous acid. One way of achieving this slow
20 dissolution is to suspend the sticks or tablets in a mesh
bag in the recirculating water. Another way is to place
. the sticks or tablets in-a. separate unit'th:Ough which
flows a'prOportion of thg cooling water. feed or system
water, thus dissolving the material aﬁd introducing free

25 hypobromous acid into the system.



in paper nmaking. Such additives include starch, for 5 exanple potato or -

corn starch,

t

titani um di oxi de, a de-foaner such as a fatty acid al cohol, a

size, for exanple a‘rosin size based on,abietic acid, a neutral, size based-.

on al kyl_ketene dinmer or a succinic acid anhydride baséd size, a wet
fﬁ,resin such as, if neutral, an 10 epichl orohydrin pol yam de or, if

' : . :

| am ne- or urea-forml dehyde resin, various polyners used as

streng
acid, 8

di spersants or retention aids such as polyacryl ates, polynethacryl ates,

pol yam des and pol yacryl am des, clay, chalk, fillers such as

car boxymet hyl cel | ul ose, polyvinyl 15 al cohol and optical brightening
agents. In cooling water systens the mater+al is preferably in stick or
tablet formand placed in the systemso that the water to be treated fl ows
over it thus releasing the active ingredient or hypobronous acid. One way
of achieving this slow 20 dissolution is to suspend the sticks or tablets
in a mesh bag in the redhefetloningteramples hbllvayratet bhel ace the
sticks or tablets in a saﬂgiate,unit t hrough which flows a proportion of

the cool i ng RR&RaGakien,

I ntroducing free 2

10

15

20

25

ekl hY R the dEeminatedcemponndsrinl thed

preseé¥r¥“¥¥§£’ouﬁ acid into the system :

Examgle 1

Synthesis 3-bromo-4, 4-dimethy1-oxazolidin-z?ohe

A solution of 4,4-dimethyl-oxazolidin-2-one
(11.99),
prepared according to the method of Homeyer.(U;s. Patent
2,399,118), and sodium hydroxide (6.0 g) in water (25 cm3)'
was cooled to 0°C. To this was added, with vigorous
stirring, a solution of bromine (16.0 g) in carbon
tetrachloride (10 cm3), keeping the temperature at 0°c.
After stirring at this temperature for 30 minutes the
precipitated product was filtered off, washed with ice-cold
carbon tetrachloride and dried. A'yield of 18.6g (92%) of
3-bromo-4, 4-dimethyl-

o

9

oxazolidin-2-one (mp 118 - 119°C) as a pale yellow solid, .

was obtained.

'Example 2
Solubility of 3-bromo-4,4-dimethyl

‘0xazolidin-2-one and generation'of hypobrbmous acid

To a bottle containing 200 cm3 of Widnes mhins
water adjusted to pH 8.5, was added 0.2g of
3-bromo-4,4~-dimethyl oxazolidin-2-one, the bottle

stoppered, and the whole shaken until complete dissolution

P TGO T T T Y e g s o et




-7- The follomnng exanples illustrate the preparation and ut|I|ty of the
brom nated conpounds in the present invention. Exanple 1 5 '
Syat hesi s 3-brono-4, 4- dlnethyl oxazol i di n-2-one A solution of
ﬁérdlnethyl oxazol i di n-2-one (11.9q9) . prepared accordlng to the nethod of
Honmeyer (U.S. Patent 2,399, 118), and sodi um hydroxide (6.0 g) in waterg25
cnB) 10 was cooled to O[err]C. To this was added, with vigorous stir ,
a solution of bromne (16.0 g) in carbon tetrachloride (10 cm 3), keeping
the tenperature at 0 C. After stirring at this_tenperature for 30 m nutes
the precipitated product was filtered off, vashed with ice-cold 15 carbon
tetrachloride and dried. A vyield of 18.6g (92% of 3-brono-4, 4-di net hyl -
oxazolidin-2-one (np 118 - 1190) as a pale yellow solid, was obtained.

5
N
10
15
k/
20

of'3-bromo-4,4-dimethy1 oxazolidin-2-one had occurred. The

solution was then analysed and found to contain 411 mg/l of

hypobromous acid. This Example therefore shows that the

oxazolidinone dissolves in water to release hypobromous

acid which is considered to be the biocidal agent.
Example 3

Biocidal Properties of dilute aqueous solutions of

3-bromo-4,4-dimethyl-oxazolidin-2-one

Three mixed culture water samples taken from
industrial cooling towers were exposed for various times to
various concentrations of 3-bromo-4,4-dimethyl-oxazolidin-2
-one, measured as free hypobromous acid. The samples were
then tested for surviving aerobic microbiological species
using standard plate count techniques.

Sample Contact Time (hours) _Organisms killed (%)

for different biocide

concentrations

4 ppm 10 ppm 20ppm

1 1 53.5 59.4 67.1
2 69.0 73.4 . 79.6

4 | 75.0  79.3 81.6




Exanple 2 20 Sol ubility of 3-brono-4, 4-di nethyl oxazolidin:2-one
and generation of hypobronous acid To a bottle containing 200 cn8 of Wdnes

mai ns water adjusted to pH 8.5, was added 0.2g of 3:brono-4, 4-di net hyl -
;ovaﬁggyin-Z-one, the bottle 25 stoppered, and the whol'e shaken until ol
conpNee di ssol ution -8-- of 3-brono-4, 4-di net hyl oxazoli di n-2-one had

occurred. The solution was then anal ysed and found to contain 411 ng/l of
hypobronous acid. This Exanple therefore shows that the oxazolidi none

di ssolves in water to rel ease hypobronnu595_ach whi ch is considered to be
t he biocidal agent. Exanple 3 Biocidal Properti.es of dilute aqueous

sol utions of 3-brono-4, 4-di net hyl - oxazol i di n-2-one Three m xed cul ture

wat er sanpl es taken from 10 industrial cooling towers were exposed for
various tines to various concentrgtions of 75.3 78.6 82.9

3- br ono- 4, 4- di net hyl - oxazol i di n-2 B

2 _ 0.5 . ' ' 98.9 97.5 99.7
(W
2 99.8 >99.9 >99.9
5 o 4 99.9  99.1 99,9
6 _ 99.9 99.2 >99.9
3 _ 3 96.9  96.6 98.9
()
24 97.9 94.9 >99.0
10 ' These results demonstrate the biocidal activity of

dilute solutions of the oxazolidinone. 1Its rapid activity

and effectiveness is illustrated by, for instance, sample 2




- one, measur ed* as free hypobr onous acid. The sanples were then tested for
surviving aerobic m crobio] ogi tal species using standard platé count

t eehni ques, 15. Sanpl e Contact Tifre (hours) Organisns killed (%
f o di fferent biocide concentrations 4 ppm 10 ppm 20ppm 1 1
53.5 59. 4 67.1 20 2 69. 0.
73. 4 79.6 4 75.0  79.3 8.6  -9- 6 @
75. 3 78. 6 82.9 2 0.5 98. 9 97.5

99.7 1 99.5 98. 3 99.8 2 99.8 >99.9
.>99.9 5 4 - 10 99.9 99.1 >99.9 6
99.9 99. 2 >09.9 3 3 96. 9 96. 6
98.9 6 96. 5 97.0 99.0

where only 1 in 1,000 microorganisms survived after 4 or 6

hours exposure to 4 ppm of free hypobromous acid.

Example 4

Samples of a mixed - culture water taken from an
5 industrial coolihg'tower were exposed for various times to
5 ppm of either 3-bromo-4,4—dimethy1-oiazolidin-z-one (1),
— measured as free hypobromous acid, or of chlorine (II).
The samples were then tested for surviving aerobic
microbiological species using standard plate count

10 techniques. The results obtained were:-

Biocide Contact Time Organisms killed (%)
I 1 hr. © 98.3
. . ' 2 hr. 99.9
4 hr. 99.9
15 6 hr. 99.9
1I 1 hr. 99.5

2 hr. 99.9




24 o 97.9  94.9 >99.0 10 These results
denonstrate the ‘biocidal activity of dilute solutions of the oxazolidinone. -

Its rapld activity and effectiveness is.illustrated. by, for instance,
sanpl -10- where only 1 in 1,000 mnicroorgani sns survived after 4 or E£
hour 'bosure to 4 ppmof free hypobronDus acid. Exanmple 4 Sanples of a

m xed - culture water taken froman 5 industrial cooling tower were exposed
for various tinmes to 5 ppmof either 3-brono-4, 4-di met hyl -oxazol i di n-2-one
(I'), neasured as free hypobronous acid,_p&]pt chlorine (I1). The sanpl es
were then tested for surviving aerobic m crobiol ogi cal species using
standard plate count 10 techniques. The results obtained were:- Biocide

Contact Tine Organisns killed (% | 1 hr.
98.3 2 hr. . 9% %4 hr. 99.999.9
6 hr. | 99.9

This data indicates that the biocidal activity
of 3-bromo-4, 4-dimethy1—oxazolidinfz-one is comparable to
5 that of chlorine, which is established as being an

effective oxidising biociﬁe. L W




5 - . : 6 hr. 99.9 I

1 hr. .99.5 2 hr. ‘ 99.'9 4 hr.
99~9 6 hr. ' . 99. 9 This data indicates that the biocidal
asirvity of 3- br ono- 4, ‘4-di met hyl - oxazol i din-2-one i s conparable to 5gat
of chlorine, which is established as being an effective oxidising bIOQ'<3
- 12 - CLAIMS 1. A nethod for the treallBemt of an aqueous system which
conprises applying thereto an oxazolidinone of the fornmula [err] [err]

CLAIMS

l. A method for the treatment of an aqueous
system which comprises applying thereto an oxazolidinone

of the formula

5 wherein Ry, Ry, Ry and R,, which may be the same or
different, each represents a hydrogen atom or an alkyl

L radical of one to six carbon atoms.

2. A method according to Claim 1 wherein the

said alkyl radical is a methyl radical.

10 3. A method according to Claim 1 or 2 wherein

_

O 0



[err] [err] 5wherein RlL, R2, [err] and R4, which may be the sane or.
different, each represents a hydrogen atomor an al kyl radical of one to
si x carbon atons. 2: A nethod according.to Claim1l wherein the said alkyl

radi c is a nethyl radical. 10 3. A nethod according to Caimel
or 2 ein 13 [err] and RQbOLhﬁ%epresent a said alkyl radical. 4. A
nmet hod according to any one of d ai 1 to 3 wherein the oxazolidinone is

3- br ono- 4, 4- di net hyl - oxazol i di n-2-one. 5 ‘5. A nmethod accordi ng
to any one of the preceding clains wherein the oxazolidinone is added as a

powder al ghe 4@y \ﬂ%ﬁzggpgefgeldte% s(%i]dg\iawioqa% ding to any one of

the preceditng cl ai the oxaz norté i's added in an 10 amount to
provide a reserve of fromO0.2 to 10 ppm of free

4. A method according to any one of Claims 1 to
3 wherein the oxaiolidinone is

3-bromo-4,4-dimethyl-oxazolidin-2-one.

5 5. A method according fo'any one oflthe \
preceding claims wherein the oxazolidinone is added as a
powder alone or with a solid filler.
6. A method according to any one of the
preceding claims wherein the oxazolidinone is added in an
10 amount to provide é-teserve'of from 0.2 to 10 ppm of free o

hypobromous acid.

7. A method according to Claim 6 wherein said

amount is 1 to 10 ppm;
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hypobr.onous acid. 7. A nethod according to Caim6 wherein said amount is

X to 10 ppm -14- 8. A nethod according to any one of the preceding
clai s wherein,the oxazolidinone is added in an amount fromoO0.2 to 500 ppm
941 _A net hod accordlng to Caim8 wherein the 5 oxazolidinone is added an

amount from1 to 50 ppm 10. A nethod agégrdlng to any one of the pre ng
clains for treating an aqueous systemTu i n paper naking. 11. A nethod
according to Claim 10 wherein the 10 oxazolidinone is added to the paper
pul pi ng bath, the recircul ating back water or to a holding tank containing

the paper pulp. 12. A ng{hof meersdi 88cbpalthgi 8o l@ngrond vbetken the
oxazolidinone is added together with one or nore of
preceding claims wherein the oxazolidinone is added in an

amount from 0.2 to 500 ppm. .

9. A method according to Claim 8 wherein the

5 oxazolidinone is added in-ar_n amount from 1 to 50 ppm.

Y,
10. A method according to any one of the
preceding claims for treating an aqueous system used in
paper making.
11. A method according to Claim 10 wherein the
Y 10 oxazolidinone is added to the_pgper pulping'bath,_the

recirculating back water or to a holding tank containing

the paper pulp.

12. A method according to Claim 10 or 11 wherein

the oxazolidinone is added together with one or more of

| A N



- 15 - starch, titaniumdioxide, a de-foaner, a size, a wet strength fesinf_
a pol ymer disperSant or retention‘aid, clay, chalk, filler, polyvinyl

3

al cohol or. optical brightening agent. 5. ~13. A nethod according to_
any one Clains 1 to 9 wherein the aqueous systemis a cooling water (W,
system . A nethod according to Caim13 wherein the oxazolidinone is in
the formof a stick or tablet. 15. Agmthod according to Caiml '
substantially 10 as described in Exanple 3. 16. A conposition suitable

for addition to an aqueous system whi ch conprises an oxazol i di none as

defined in, ,any.,on cl ai e, 4 toget Lt h riger a diluent.
17. A corrpsots?%l‘f%heta%:aonr%g Jt%x%: S nél‘ggv\,ﬁgé%%'tﬁgsgg%figrw?é a solid
filler. :

strength resin, a polymer dispersant or retention aid,
clay, chalk, filler; polyvinyl alcohol or optical

brightening agent.

5 13. A method according to any one of Claims 1 to
. . o v
9 wherein the agueous system is a cooling water system.
14. A method according to Claim 13 wherein the
oxazolidinone is in the form of a stick or tablet.
15. A méthod accordihg to Claim 1 substantially
10 as described in Example 3. - ' Y,

R




{ 18° A conpesition according to claim17 wherein the solid filler is sodium
sul phate. 19. A conposition according to any one of clains 16 to 18 which
isin the formof a stick or tablet. 20. A conposition according t ny one
ofietl aims 16 to 18 which also contains one or nore of starch, tita&?&h
di oxi de, a de-foaner, a size, a wet strength resin, a polyner dispersant or
retention aid, clay, chalk, polyvinyl algohol or optical brightening agent.
21. A conposition according to claim 16 hbstantially as herei nbefore
. descri bed.

16. A composition suitable for addition to an
agueous system which comprises an oxazolidinone as defined
in any one of claims 1 to 4 together with a carrier or a

diluent.

17. A composition according to claim 16 wherein

the carrier is a solid filler.

\— 18. A composition according to claim 17 wherein

the solid filler is sodium sulphate.

19. A composition according to any one of claims

16 to 18 which is in the form of a stick or tablet.

20. A composition according to any one of claims
16 to 18 which also contains one or more of starch,
titanium dioxide, a de-foamer, a size, a wet strength
resin, a polyme;'dispersant or retention aid, clay, chalk,

polyvinyl alcohol or optical brightening agent.

21l. A composition according to claim 16

substantially as hereinbefore described.

_—
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