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Formamidinesulfinic-acid Blends IT

— Abstract
The invention relates to blends consisting of
formamidinesulfinic acid, an, in particular, neutral or
acidic anti-coating agent and/or finely divided silicic
acid having good flowability to be used for the purpose of
reductive bleaching in the paper and textile industries,
whereby, in particular, polycarboxylates and pelyacrylic
acids are employed having a content of about 10 % of a
polyamide in the form of a copolymer.
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The following statement %s a full description of this inventicn, including the
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Formamidinesulfinic-Acid Compositions
Introduction and Background
The present invention relates to pulverulent or granulated blends that contain
formamidinesulfinic acid (FAS), at least one anti-coating agent and/or finely divided silicic acid.

5 Formamidinesulfinic acid (FAS) is employed in the form of an aqueous alkaline solution for the
purpose of reductive bleaching in the paper and textile industries. Whereas FAS is relatively sparingly
soluble in water (about 27g/L), under alkaline conditions up to 100g/L FAS goes into solution as
suffinate. For the bleaching liquor the optimal quantitative ratio of FAS to lye (NaOH, Naz:COs)
amounts to around 2:1. It is a disadvantage that the salts of formamidinesulfinic acid rapidly
decompose in aqueous solution. Alkaline bleaching solutions are therefore produced in the paper
industry only a short time before being added in metered amounts, and they then have to be
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consumed as quickly as possible.

For the continuous production and metering of hleaching solutions consisting of FAS and NaOH
a special metering system has been conceived, which is in service with the majority of FAS
customers. These systems run for 24h a day (as needed, during the working season or non-stop for
several months). Manpower for constantly monitoring this metering of FAS is not available, or is only
available to a very limited extent. Whereas addition of the alkaline FAS bleaching solution functions
well in the case of the metering system that operates continuously, the metering of FAS causes

o

et operational problems again and again: FAS cakes together in the feed hopper (shaft) and does not

2 slide, resulting in diminished addition and also in compaction of FAS in the region of the screw. At the
present time the incorporation of vibrators or pneumatic beaters in the shaft is intended to provide a
remedy. By virtue of the fluctuating flowability/grain-quality, fluctuating metered amounts often occur
at constant screw speed.

The storage of FAS also causes difficulties quite often, since FAS possesses only low thermal
stability. For instance, the SADT (self-accelerating decomposition temperature) ranges at around
50°C. Since, depending on storage conditions, temperatures clearly above 30°C have to be
;::::. reckoned with again and again, problems with stability in storage occur in such cases. After just a few
e months a distinct decline in flowability occurs, proceeding as far as agglomeration (FAS is weakly
: hygroscopic), a yellow coloration and also an increase in the thiourea content. The latter is of
particular significance if the limit of 0.1% thiourea (TU), which in many countries is subject to
mandatory labelling, is exceeded.

Although many stabilising agents that are cument in the industry improve the thermal stability of
FAS, they cannot be admixed, since they give rise to an unpleasant odour similar to that of hydrogen
sulfide. Besides the poor flowability, in particular lime deposits in dissolving vessels and pipelines
35 pertaining to FAS metering lines represent a problem. Due to the high pH value of the FAS bleaching

solutions, current scale-inhibitors generally display a limited effect.
With a view to eliminating the lime deposits, the systems have to be switched off, flushed with
mineral acids and cleaned.
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An object of the present invention is to make available an FAS that remains flowable also in the
event of storage and that prevents the formation of lime deposits in the course of its use. At the same
time, it is an objective to increase the stability in storage as a result of stabilisation of the FAS.

Summary of the Invention
5 The above and other objects can be achieved according to the invention by a pulverulent or
granulated formamidinesulfinic acid composition having improved fow and stability properties,
comprising: formamidinesulfinic acid; a scale-inhibiting agent comprising at least one member
selected from the group consisting of a polycarboxylate, a polyphosphoric acid, and citric acid or a
soluble salt thereof; and finely divided silica.
10 It is also possible, however, to employ silica that have been made water-repellent.

Stabilisation of the FAS occurs readily if the silica has been mixed in on its own. If the blend
contains the anti-coating agent and silica, a previously produced mixture of anti-coating agent and
silica is advantageously added in the desired concentration ratios.

The silica is generally admixed in a quantity amounting to 0.001wt% to Swt’%, in particular

15 0.01wt% to 2wt%, relative to the total quantity of the blend.
The silicas that are employed generally exhibit a BET surface area (N2) (DIN. 66131) of 60 fo
700m?/g, especially with a surface area of 100 to 450m2/g.
Detailed Description of the Invention
Among the suitable anti-coating agents are complexing agents that are soluble in water, such
20 as poly(carboxylates), polyphosphonic acids, citric acid, but in particular polyacrylic acids that are
obtained by homopolymerisation and alkali salts thereof, in particular sodium salts thereof, as well as
maleic-acid/acrylic-acid copolymers and sodium salts thereof or mixtures thereof.

They are employed in the blend in solid form in a quantity amounting to 0.05 to 4wi%,
preferably 0.1 to 2wt%, relative to the total quantity of said blend.

b The invention also provides the use of polyacrylic acids containing about 10% polyamide as
copolymer.

The polycarboxylates tgat are employed include, in particular, those of the general structure (X,

A

m

Y), in which X stands for O O/M and Y stands for -(F)q- with the following meanings: A = H,
OH, C1salkyl, CH:CO({DECO)..1OM; B = H, CH, C16akyl, COOM; D = O, NH; E = C1salkyl, linear of
30 branched; F = a copolymerisable monomer; M = H, alkali metal or alkaline-earth metal, ammonium,
substituted ammonium; in the case of X also -(CHz-CHz-O)24 M; r= 1-5; and m = 0.5-100mol% q = 0-
99.5mol%.
These compounds are known from DE-OS 4 303 320 which is relied on and incorporated
herein by reference, with their use as cobuilders in washing agents.
35 The polycarboxylates may be used both in the form of acids and as salts or as partially
neutralised substances; suitable by way of counter-ions are metal ions and also cations containing
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The polymers having the structures (X, Y) that are employed in accordance with the invention
are preferably homopolymers or copolymers of acrylic acid. The distribution of the monomers in the
polymer is usually random. The copolymerisable monomer F is advantageously chosen in such a way
that it does not impair the anti-coating effect of the entire polymer.

Suitable monomers F are monoethylenically unsaturated monomers that are free of carboxyl
groups, such as, for example, hydroxy(meth)acrylates with (CH2)xCH as the ester group, where x = 2-
4, (meth)acrylamide, (meth)acrylonitrile, vinylsulfonic acid, allylsulfonic acid, dimethylaminoethyl
(meth)acrylate, diethylaminoethyl{meth)acrylate, 2-(meth)acrylamido-2-methylprapanesulfonic acid,
vinylphosphonic acid, allylphosphonic acid, allyl alcohol, vinyl glycal, vinyl acetate, allyl acetate, N-
vinylpyrrolidone, N-vinylformalize, N-vinylimidazole, N-vinylimidazoline, 1-vinyl-2-methyl-2-imidazoline,
esters of (methjacrylic acid with 1-8 C atoms in the alcohol residue, such as, for example, methyl
(meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, optionally
functionalised with alcohol groups or with amino groups, ethylene, propylene, methylvinyl ether,
ethylvinyl ether, styrene and a-methylstyrene. All monomeric acids and bases may possibly also be
used as salts.

Monomers that are multiply ethylenically unsaturated are, for example, esters formed from
ethylene glycol, propylene glycol, butanediol or hexanediol with (meth)acrylic, maleic or fumaric acid,
esters formed from polyethylene glycol or copolymers formed from ethylene glycol and propylene
glyeol with (meth)acrylic acid, maleic acid or fumaric acid, addition products of ethylene oxide and/or
propylene oxide on trimethylolpropane that have been esterified two to three times with (meth)acrylic
or maleic acid, at least double esters formed from (meth)acrylic or maleic acid and glycerin ar
pentaerythritol, triallylamine,  tetraallylethylenediamine,  polyethyleneglycol  divinyl ~ ether,
trimethylolpropanediallyl ether, butanedioldiallyl ether, pentaerythritoltriallyl ether, divinyl urea.

Suitable for component X are monoethylenically unsaturated Cs to Cs monocarboxylic or
dicarboxylic acids, such as, for example, acrylic acid, methacrylic acid, fumaric acid, maleic acid and
also maleic anhydride, itaconic acid, citraconic acid, crotonic acid. Also suitable are the esters and
amides derived from these compounds.

Also suitable are polymers that are derived from these compounds and composed of various
monomeric building blocks representing structural element X.

The difference with respect to the anti-coating agent(s) that isfare present individually or jointly
and the silica is made up to 100wt% with commercially available FAS.

It is also possible to employ carboxylic acids containing nitrogen, such as EDTA or DTPA, for
example. In this case a limited effectiveness has to be reckoned with under the pH values prevailing
in the bleaching liquor.

The blends are produced by known methods and can be dissolved well under practical
conditions. The bleaching effect does not change in comparison with the FAS that does not contain
the admixtures according to the invention.

Trials with FAS blends that contain 0.3wt% of a mixture of a commercially available spray-dried
silica and a polyacrylic acid result in a product that is still flowable even after several months and that
also exhibits the stability in storage which is striven for.
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Under the operational conditions in the dissolving vessel or in the pipelines that are decisive for
the assessment, no coatings were formed.
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The claims defining the invention are as follows:

1. A pulverulent or granulated formamidinesulfinic acid composition having improved flow
and stability properties, comprising: formamidinesulfinic acid; a scale-inhibiting agent comprising at
least one member selected from the group consisting of a polycarboxylate, a polyphospharic acid, and

5 citric acid or a soluble salt thereof; and finely divided silica.

2. The composition according to claim 1, which comprises 0.05 to 4wt% of the scale-
inhibiting agent and 0.001 to 5wt% of the silica, in each instance relative to the total quantity of the
composition.

3. The composition according to claim 1 or claim 2, wherein the scale-inhibiting agent has

10 an acidic or neutral pH value.

4. The composition according to any one of claims 1 to 3, wherein said soluble salt is an
alkali salt.

5. The composition according to any one of claims 1 to 4, wherein the scale-inhibiting agent
comprises a polyacrylic acid or a sodium salt thereof.

15 6.  The composition according to claim 5, wherein the polyacrylic acid is comprised of about
10% of a polyamide in the form of a copolymer.

7. The composition according to any one of claims 1 to 4, wherein the scale-inhibiting agent
comprises a maleic-acid/acrylic-acid copolymer or a sodium salt thereof.

8. The composition according to any one of claims 1 to 7, wherein the silica comprises a

20 spray-dried precipitated silica with a specific surface area of 60 to 700m2/g (BET, Na).

9. The composition according to any one of claims 1to 8, wherein the scale-inhibiting agent
is water soluble.

10. A pulverulent or granulated formamidinesulfinic acid composition having improved flow
and stability properties, said composition being substantially as hereinbefore described.

P 11. An aqueous composition comprising the compasition of any one of claims 1 to 10.
12. A method for the bleaching of paper or textiles, the method comprising contacting said

paper of fextile with the aqueous compasition according to claim 11.
Dated 12 March 2002

DeEGUsSA-HULS AKTIENGESELLSCHAFT

ED) Patent Attorneys for the Applicant/Nominated Person
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