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reduction and prevention of scale formation
but the molecular weights are not disclosed.
UK. Patent Spec1f1canon No. 772,775 de-
scribes a process for treating hard water with

t

. water soluble copolymers of maleic anhydride

and other monomers, having molecular
weights of from 1000 to 40000,

We have now surprisingly found that
water-soluble, hydrolysed copolymers of

.maleic anhydride and other monomers hav-

ing an average molecular weight of below

1000, as determined by vapour phase osmo-

metry using methyl ethyl ketone as solvent,

and a molar ratio of ‘maleic anhydride to
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ducts, starck an cellulose
derivatives, e.g. carboxymethyl cellulose.
Specific threshold agents such as for example,
polymaleic acid and its salts, alkyl phosphonic
acids, 1-aminoalkyl 1,1- -diphesphonic  acids
and their salts and alkali metzl phosphates,
may also be used.

The copolymers may also be used in com~
bination with precipitating agents such as
-alkali metal orthophosphates, carbonates and
hydroxides, oxygen scavengers such as alkali
metal sulphites and hydrazine and sequester-
ing agents such as nitrilotriacetic acid and
their salts and ethylene diamine tetraacetic
acid and its salts. . They may also be used in
conjunction with corrosion inhibitors such as
cyclohexylamine, morpholine, distearylamine/
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The amount of initiator used can be varied may also be reduced without affecting the |
over a wide range but depends to some ex- . yield.
tent on the ratio of monomers. All the co-.  The reactants may be mixed in different . 15
5 polymers may be made using 20%, or more- ways, for example, the initiator may be added -
by weight of initiator based on the weight of .to a solution of the monomers, or else a solu-
monomers, this amount being necessary for tion of monomers and initiator may be added
those copolymers containing high ratios of to a heated solvent.
maleic anhydride to other monomers, eg. The final copolymer may be hydrolysed 20 .
10 14:1 upwards, such as 29:1, if a high yield before it is used to treat water. The hydroly-
: is ‘desired. As the proportion of maleic an- sis may be carried out by means of water,
~ hydride is reduced, the amount of mmator: an alkali or a mineral acid.
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The amount of hydrolysed copolymer defined as the maximum positive slope of 75
“added to the water to be treated can vary the recorded track of optical density vs. time, .
~ over a wide range and may be from 0.1.to 100  disregarding any rapid short term increases
35 ' parts per million by weight, Preferably the from the base line, of less than 15%, .of the
. amount added is from 2 to 10 ppm,° most  optical density shown bY a fully prempltaned '

preferably from 5 to 10 ppm. - blank solution. 80
- As well as being useful for the prevention - Threshold activity -towards CaSO, R
.~ of scale and as corrosion inhibitors the co- . The test is the same as that descnbed T
40 polymers may also be used as detergent above except that 1 <m® of a 1000 ppm- solu- . .
builders, o tion of the scale inhibitor compound is added * -
: ' ’ -to 50 cm® of an aquéous solution containing 85 -
- Procedures for testing the copolymers . 20 gm/litre Ca(NO;), 4H.0 and after mix-.

~ The high activities of the preferred co- ing, 50 cm® of an aqueous solution contammg
polymers and terpolymers towards scale form- 17 gm/litre Na,SO, are-added. - - 5
45 ing salts were demonstrated in an experi-- In both the above  tests only 10-ppm of
mental boiler and in a sea water evaporator - scale m‘nbxtor in the fmal test solutions is 90
rig. These test methods are described in ex- used.
amples: 12 and 14. Both are, however, lengthy The initiation times and rates for CaCOy-
procedures and in order to test the large num-  and CaSO, precipitation in the ubsence of -
- 50 ber of polymers described in the examples, any additive are given in the tables m Ex- L
a simpler test was devised. The threshold ac- amples 1—11. _ - 295
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The catalyst concentrat:on affecred the yield

of copolymer, but had little influence over
the level of calcium carbonate and calcium
sulphate activities, :

Example 12.
Preparation and use of a 3:1 molar ratio

taleic anhydride/vinyl acetate copolymer in .

a small test.boiler

73.5 Parts by weight of maleic anhydride
and 21.4 parts by weight of.vinyl acerate
were dissolved in 240 parts by volume of
xylene and heated to 70° C. 4.5 parts by
weight of ditertiary buryl peroxide in 20

parts by volume of xylene were added and
the reaction mixture was heated to 130° C,
and maintained at this temperature for 3
hours. A brown resin precipitated which on
cooling solidified and was easily separated
from the bulk of the xylene by decantation.

Yield=86%, (on weight of monomers). The -

number average molecular weight of the

polymer by vapour phase osmometry was
found to be 675.

After aqueous and sodium hydroxide hy-

drolysis the following results on threshold
tests were obtained: _
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Thus after 30 days the alkali hydrolysed
terpolymer of maleic anhydride, vinyl ace-
tate and ethyl acrylate at 5 ppm concentra-
tion: has superior activity to the homopolymet
at 10 ppm concentration. _

WHAT WE CLAIM IS:—
1. A process for treating water to prevenr
the deposition of scale caused by scale-form-
ing impurities in the water which comprises
adding thereto a hydrolvsed copolymer of
maleic anhydride with a mono-ethylenically
unsaturated monomer or a mixture of mono-

mers, the molar ratio of maleic anhydride to
the total of other monomers being from 2.5:1
to 100:1, and the molecular welght of the
copolymer being up to 1,000.

2. A process as claxmed in Claim 1 in
which the molar ratic of maleic anhydride to

35

. other monomers is frem 2.5:1 to 30:1.

3. A process as cleimed in Claim 1 or 2
in which the melar tatio of maleic anhydride
to other monomers is from 2.5:1 two 7:1.

4. A process as claimed in any preceding
claims in which the amount of copolymer
added to the water to be treated is from 0.1

40
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