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The present invention relates to a method for reducing or
preventing the decomposition of a composition Z compris-
ing 71 a salt of dithionous acid in an amount ranging from
50 to 100 wt % and optionally Z2 an additive selected from
the group consisting of alkali metal carbonate, alkaline earth
metal carbonate, alkali metal or alkaline earth metal trip-
olyphosphate (NasP;0,,), alkali metal or alkaline earth
metal sulfite, disulfite or sulfate, dextrose and complexing
agents in a combined amount ranging from 0.0001 to 40 wt
%, which comprises contacting the components Z1 and
optionally Z2 in the solid and/or dry or solvent-dissolved or
-suspended state with at least one of the following com-
pounds V in the solid and/or dry or solvent-dissolved or
-suspended state, wherein the compounds V are selected
from the group consisting of: (a) oxides of the alkali metals
lithium, sodium, potassium, rubidium, cesium, or of mag-
nesium, (b) sodium tetrahydroborate (NaBH,), (c¢) anhy-
drous copper(1l) sulfate (Cu(SO,)), phosphorus pentoxide
and (d) basic amino acids arginine, lysine, histidine, wherein
the solvent for Z1, optionally Z2 and V is practically
water-free.
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STABILIZATION OF SODIUM DITHIONITE
BY MEANS OF VARIOUS ADDITIVES

[0001] The present invention relates to a method for
reducing or preventing the decomposition of a composition
Z comprising a salt of dithionous acid and to Z compositions
comprising a salt of dithionous acid, respectively as defined
in the claims.

[0002] It is known that, for example, sodium dithionite
(Na,S,0,), or products comprising for example sodium
dithionite (Na,S,0,), at a comparatively high temperature
of about 80° C. and/or in the presence of water or protic
acids are capable of spontaneously and violently decompos-
ing to release inter alia sulfur dioxide, this being undesirable
if only for safety reasons. Even at an ambient temperature of
about 20° C., a gradual decomposition of for example
sodium dithionite may take place, which may for example
become noticeable by undesirable sulfur dioxide odor from
opened containers of a commercial product comprising
sodium dithionite. The dithionite content of the product
typically decreases as a consequence of said decomposition,
as does in general also its quality, for example reduction
power. In addition, caking and clumping of the product may
occur to compromise any metering in further processing. It
is also possible that the decomposition reaction of the salt of
dithionous acid and/or of an additive thereto (sodium car-
bonate for example) may result in the formation of gases
which leads to the buildup of pressure in the closed con-
tainers containing for example sodium dithionite (Na,S,0,).
These disadvantageous effects may all occur together or
independently of each other.

[0003] To eliminate or at least reduce these disadvantages,
it has already been proposed that various materials, for
example barium oxide or calcium oxide, be added to sodium
dithiunite in particular, as is derivable for example from U.S.
Pat. No. 5,296,210 (Hoechst Celanese Corporation), column
1 line 51 to column 2 line 58 and the literature cited therein.

[0004] The problem with the decomposition tendency and
the typically associated caking, odor and pressure buildup
issues of the prior art dithionites is still awaiting its optimum
solution, so there is still room for improvement here.

[0005] It is an object of the present invention to provide
salts of dithionous acid, especially sodium dithionite, which
are more stable to decomposition, so that, for example,
dithionite-containing products are safer to transport and/or
store for a prolonged period and/or under elevated tempera-
ture and/or relative humidity without significant degradation
of the active dithionite content and the caking, odor and
pressure buildup problems described above are at least
partly reduced or eliminated.

[0006] We have found that this object is achieved by the
present method and the present composition.

[0007] Salts Z1 of dithionous acid (H,S,0,)—the acid
itself has as yet not been isolated—are herein any metal salts
or substituted (NR,*) or unsubstituted (NH,*) ammonium
salts of this acid, for example the alkali metal salts, alkaline
earth metal salts, salts of the metals of group 12 of the
periodic table, and also ammonium (NH,*) salts.

[0008] Preferred salts of dithionous acid Z1 are herein
sodium dithionite (Na,S,0,), potassium dithionite
(K,S,0,), calcium dithionite (CaS,0,), zinc dithionite
(ZnS,0,), ammonium dithionite ((NH,),S,0,), very par-
ticular preference being given to sodium dithionite
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(Na,S,0,). These and other dithionites are also referred to
as “hydrosulfite(s)” herein and among those skilled in the
art.

[0009] Salts of dithionous acid Z1, including those pre-
ferred above, comprise the compound on its own, more
preferably sodium dithionite (Na,S,0,) on its own, but also
compositions comprising a salt of dithionous acid, more
preferably sodium dithionite (Na,S,0,), which may each
comprise further, secondary constituents singly or in any
desired combination, for example water, including in the
form of crystal water, e.g., sodium dithionite dihydrate
Na,S,0,x2 H,O, alcohols, sulfites (SO,>7), disulfites
(S,04>7), thiosulfates (S,0,>7), formates (HCOO™) and
further sulfur-containing, organic and inorganic compo-
nents, the combined amount of these secondary constituents
being typically in the range from 0.0001 to 20 wt %, based
on component Z1. The secondary constituents referred to are
typically, with sodium dithionite in particular, the result of
the production process for the salt of dithionous acid.
[0010] A particularly preferred salt of dithionous acid
herein is sodium dithionite (Na,S,0,) or Na,S,0,x2 H,O,
which is for example described in Ullmann’s Encyclopedie
of Industrial Chemistry, Wiley-VCH Verlag GmbH & Co.
KGaA, Weinheim, 20102, pages 701 to 704

[0011] (DOL 10.1002/14356007.a25_477), herein
referred to as “Ullmann”, and is available commercially, for
example Blankit® or Blankit® S sodium dithionite from
BASF SE.

[0012] Sodium dithionite can be commercially manufac-
tured in various ways, for example using the so-called
formate process. For details see Ullmann, DE 1592013 A or
DE 27 03 282 A.

[0013] The composition Z comprises the Z1 dithionous
acid salt as described above, including all embodiments,
specifically sodium dithionite, in an amount ranging from 50
to 100 wt %, preferably from 70 to 95 wt %, all based on the
composition 7.

[0014] The composition Z may further comprise an addi-
tive 72, preferably selected from the group consisting of
alkali metal carbonate, alkaline earth metal carbonate, more
preferably practically crystal water free sodium carbonate
(Na,CO,), alkali metal or alkaline earth metal tripolyphos-
phate (NasP;0,,), alkali metal or alkaline earth metal
sulfite, disulfite or sulfate, dextrose, complexing agents
including for example ethylenediaminetetraacetic acid
(C,oH,; ¢N,Oy) or its salts or nitrilotriacetic acid (C;HoNOy)
or its salts, in a total amount ranging from 0.0001 to 40 wt
%, preferably from 0.0001 to 10 wt %, more preferably from
1 to 5 wt %, all based on the composition Z.

[0015] The compounds V are selected from the group
consisting of:

[0016] (a) oxides of the alkali metals lithium, sodium,
potassium, rubidium, cesium, such as [i,O, Na,O,
K,O, or of magnesium, such as MgO, preferably
lithium oxide Li,O, sodium oxide Na,O, magnesium
oxide MgO;

[0017] (b) sodium tetrahydroborate (NaBH,);

[0018] (c) anhydrous copper(Il) sulfate (Cu(SO,)),
phosphorus pentoxide and

[0019] (d) basic amino acids arginine, lysine, histidine,
preferably arginine, lysine.

[0020] The sum total of the components forming the
composition Z is 100%.
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[0021] One embodiment (I) of compositions Z, more
preferably comprising sodium dithionite Z1, comprises no
additive Z2.

[0022] A further embodiment (II) of the compositions Z,
more preferably comprising sodium dithionite Z1, does
comprise an additive Z2, preferably selected from the group
consisting of alkali metal or alkaline earth metal carbonate,
more preferably practically crystal water free sodium car-
bonate (Na,CO,), alkali metal or alkaline earth metal trip-
olyphosphate (NasP30,,), alkali metal or alkaline earth
metal sulfite, disulfite or sulfate, dextrose, complexing
agents including for example ethylenediaminetetraacetic
acid (C,oH;(N,Og) or its salts or nitrilotriacetic acid
(CcHgNOy) or its salts, in a total amount ranging from
0.0001 to 40 wt %, preferably from 0.0001 to 10 wt %, more
preferably from 1 to 5 wt %, all based on the composition
Z.

[0023] A further embodiment (III) of compositions Z,
more preferably comprising sodium dithionite Z1, com-
prises the compounds V selected from the group consisting
of: (a) oxides of the alkali metals lithium, sodium, potas-
sium, rubidium, cesium, such as Li,O, Na,O, K,O, or of
magnesium, such as MgO, preferably lithium oxide Li,O,
sodium oxide Na,O, magnesium oxide MgO; (b) sodium
tetrahydroborate (NaBH,); (¢) anhydrous copper(Il) sulfate
(Cu(S0,)), phosphorus pentoxide and (d) basic amino acids
arginine, lysine, histidine, preferably arginine, lysine, more
preferably magnesium oxide MgO, sodium tetrahydroborate
(NaBH,) in a total amount ranging from 0.01 to 0.9 wt %,
except for NaBH4 which may also be present in a total
amount ranging from 0.01 to 5 wt %.

[0024] A further embodiment (IV) of the compositions Z,
more preferably comprising sodium dithionite Z1, repre-
sents the combination of the above embodiments (I) and/or
(II) with the embodiment (III).

[0025] The composition Z is generally obtained by con-
tacting the components Z1 and optionally Z2, as defined
above including all embodiments, in the solid and/or dry
state or in a solvent-dissolved or suspended state with at
least one of the compounds V defined above including all
embodiments, in the solid and/or dry state or in a solvent-
dissolved or suspended state.

[0026] The component Z1, more preferably sodium dithi-
onite, is obtainable using the known processes, preferably
with the formate process as described for example in Ull-
mann.

[0027] Solvent or suspension media for the Z1, 72 and V
components defined above including all embodiments are
practically anhydrous, preferably comprising less than 1000
weight ppm, more preferably less than 100 weight ppm of
water.

[0028] Very suitable solvents of this type are typically
those which under customary conditions, for example at
about 20 to 50° C., do not effect a chemical decomposition
of components Z1, Z2 and V, and/or those which are water
miscible, such as open-chain C, to C,, ethers, for example
diethyl ether, cyclic C, to C,, ethers such as tetrahydrofuran,
aliphatic C, to C, alcohols, more preferably methanol, etha-
nol, the isomers of propanol and also butanol, more prefer-
ably ethanol and methanol, most preferably methanol or else
or cycloaliphatic Cs to Cg alcohols, such as cyclohexanol.

[0029] In a very suitable process, the filtercake obtainable
after the synthesis of the Z1 dithionite, preferably the 71
sodium dithionite derived via the formate process, is pref-
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erably freed of water as far as possible and is contacted with
a suspension or one of the V compounds defined above
including all embodiments, in the dissolved or preferably
suspended state. This is customarily accomplished at ambi-
ent temperature, for example 15 to 30° C. and standard
pressure at about 1 atm (absolute). But it is also possible to
employ higher or lower temperatures and/or pressures.
[0030] In a further very suitable process, the still solvent-
moist product obtainable after the synthesis of the Z1
dithionite, preferably the Z1 sodium dithionite derived via
the formate process, is dried using customary methods,
preferably including under reduced pressure, and then con-
tacted with one of the V compounds defined above including
all embodiments, in the solid and/or dry state. This is
customarily accomplished at ambient temperature, for
example 15 to 30° C. and standard pressure at about 1 atm
(absolute). But it is also possible to employ higher or lower
temperatures and/or pressures.

[0031] The solid state herein is generally that state in
which the V compounds defined above including all embodi-
ments are not liquid or pasty but free-flowingly particulate,
generally being in the form of a pulverulent or granular
material, for example with a central value particle diameter
in the range from 0.1 to 10 mm.

[0032] The dry state is generally that state in which the V
compounds defined above including all embodiments prac-
tically no longer comprise suspension or solvent media,
preferably in this state comprising less than 1 wt % of
solvent or suspension medium, for example organic solvents
such as carboxylic acids, alcohols and/or water.

[0033] To the best of our current knowledge, the order in
which components, Z1, optionally Z2 and V are contacted is
not critical. For instance, component V can be added to 71
and optionally 72, but the reverse order is possible as well.
[0034] The step of contacting the components Z1, option-
ally 72 and V may be effected in any customary manner, as
by merely adding one or more components from 71, Z2 and
V to the respective other component(s), or by mixing in or
with the apparatus typically used therefor, for example a
vibratory chute or a mixer of various kinds, which generally
leads to a uniform distribution of components Z1, 72 and V
in the composition 7.

[0035] The step of contacting the components Z1, option-
ally Z2 and V in solution or suspension may likewise be
accomplished in any customary manner, for example by
spraying or in a filter.

[0036] The step of contacting the components Z1, option-
ally Z2 and V, however, may also consist in component V,
for example before, during or preferably after the step of
filling components Z1 and optionally 72 into vessels, for
example transportation vessels such as drums, intermediate
bulk containers (IBCs), being layered onto the surface of the
mixture of Z1 and optionally Z2 to cover all or only part of
the surface. The aforementioned layering of component V
may then preferably be accomplished such that the layer of
V may be removed again without major effort; to this end,
for example, a gas- and moisture-pervious material which is
inert to Z1, optionally Z2 and V may be placed between the
mixture of Z1 and optionally Z2 and the layer V to provide
an effective separation of V from Z1 and optionally Z2,
examples being a porous metallic foil or polymeric sheeting
or paper, fibrous nonwoven web, textile.

[0037] However, the step of contacting components Z1,
optionally Z2 and V may also consist in component V being



US 2018/0134557 Al

accommodated separately from and not intimately mixed
with the remaining components, for example being placed
filled into preferably small containers of a gas- and mois-
ture-pervious material inert to Z1, optionally Z2 and V,
examples being a bag of porous metallic foil or polymeric
sheeting, or paper, fibrous nonwoven web, textile, for
example before, during or preferably after filling compo-
nents Z1 and optionally Z2 into vessels, for example trans-
portation vessels such as drums, intermediate bulk contain-
ers (IBCs), into, under or on the mixture of Z1 and
optionally Z2.

[0038] The present invention also provides a Z composi-
tion comprising a salt of dithionous acid Z1, preferably
sodium dithionite, as defined herein including all embodi-
ments, obtainable by a method as described herein.

[0039] The present invention also provides the method of
using at least one of the following compounds V selected
from the group consisting of: (a) oxides of the alkali metals
lithium, sodium, potassium, rubidium, cesium, such as Li,O,
Na,O, K,O or of magnesium such as MgO, (b) sodium
tetrahydroborate (NaBH,), (¢) anhydrous copper(Il) sulfate
(Cu(S0,)), phosphorus pentoxide and (d) basic amino acids
arginine, lysine, histidine for reducing or preventing the
decomposition of a composition 7 comprising Z1 a salt of
dithionous acid in an amount ranging from 50 to 100 wt %
and optionally 72 an additive selected from the group
consisting of alkali metal carbonate, alkaline earth metal
carbonate, alkali metal or alkaline earth metal tripolyphos-
phate (NasP;O,,), alkali metal or alkaline earth metal
sulfite, disulfite or sulfate, dextrose and complexing agents
in a combined amount ranging from 0.0001 to 40 wt %.
[0040] The present invention also provides the method of
using the Z composition defined above including all embodi-
ments for bleaching and decolorization of pulp or of fibers
for papermaking, of wood, for dyeing of textiles or for
textile color production.

[0041] The method of the present invention delivers a Z
composition which is in accordance with the present inven-
tion and which is notable for a significantly lower tendency
to decompose, as determined using the procedure described
in the examples, and for the resultant enhanced stability in
storage and transportation. Even after the Z composition of
the present invention has been stored for a prolonged period,
preferably at temperatures below 60° C., of for example
from 2 to 4 years, its active Z1 assay will typically have
decreased by at most 2 wt % as compared with the original
assay.

[0042] The Z composition of the present invention is very
suitable for use in the wood-base or pulp industry, for
example for bleaching, in the paper industry and in the
manufacture of textile dyes or the dyeing of textiles.

EXAMPLES

[0043] The quantification of the sodium dithionite content
was in each case done iodometrically.

Example la

[0044] 45 g of sodium dithionite (Hydrosulfit F from
BASF SE) comprising from 2 to 4 wt % of sodium carbonate
(anhydrous) were mixed, at room temperature and low
relative humidity, with a component V, as a dry solid, as
reported below in Table 1 and conditioned at 65° C. for 7
days in an ampule vial sealed with an overpressureproof
septum. Thereafter, the sodium dithionite content of the
conditioned mixture was determined and the flowability
thereof evaluated by pouring the conditioned mixture out of
the particular ampule vial. Flowability was rated from 0
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(utterly caked) to 100 (instantly flowable). The wt % ages
reported in Table 1 a are based on the mixture as a whole.

TABLE 1la

[Wt %] Sodium dithionite
Component V component V [wt %] Flowability
— — 60-72 20-40
Magnesium oxide 1 76 80
MgO
Sodium oxide Na,O 0.5 82 100
Lithium oxide Li,O 1 78 90
Lithium oxide Li,O 0.5 77 90
Sodium borohydrite 1 91 90
NaBH,
Phosphorus pentox- 1 82 90
ide
Copper(II) sulfate 2 83 100
(CuS0,) anhydrous
Arginine 1 84 95
Lysine 1 82 90

Example 1b
[0045] Example la was repeated except that the sodium

dithionite product contained less than 1 wt % of sodium
carbonate (anhydrous). The results are shown in Table 1b.
The wt % ages reported in Table 1b are based on the mixture
as a whole.

TABLE 1b
[Wt %] Sodium dithionite
Component V component V [wt %] Flowability
Phosphorus pentox- 1 80 20
ide
Example 2
[0046] 50 g of sodium dithionite (Hydrosulfit F from

BASF SE) comprising 0.8 wt % of sodium carbonate
(anhydrous) were mixed, at room temperature, with a com-
ponent V, dry as solids, as reported below in Table 4, and
filled into 100 ml sealable Schott glass bottles. A plastics
sponge drenched with 0.5 ml of water was inserted into each
bottle neck and then the Schott glass bottle was sealed tight
with the screw lid and stored for 7 days at 30° C. (drying
cabinet). Thereafter, the sodium dithionite content of the
conditioned mixture was determined and the flowability
thereof evaluated by pouring the conditioned mixture out of
the particular Schott glass bottle. Flowability was rated from
0 (utterly caked) to 100 (instantly flowable). The wt % ages
reported in Table 1 b are based on the mixture as a whole.

TABLE 2
[Wt %] Sodium dithionite
component V. Component V [wt %] Flowability
1 Phosphorus pentox- 78 50
ide
1 L-Arginine 86 80

1.-6. (canceled)
7. A method for reducing or preventing the decomposition
of a composition Z
comprising Z1 a salt of dithionous acid in an amount
ranging from 50 to 100 wt % and optionally 72 an
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additive selected from the group consisting of alkali
metal carbonate, alkaline earth metal carbonate, alkali
metal or alkaline earth metal tripolyphosphate
(NasP,0,,), alkali metal or alkaline earth metal sulfite,
disulfite or sulfate, dextrose and complexing agents in
a combined amount ranging from 0.0001 to 40 wt %,

which comprises contacting the components Z1 and
optionally Z2 in the solid and/or dry or solvent-dis-
solved or -suspended state with at least one of the
following compounds V in the solid and/or dry or
solvent-dissolved or -suspended state, wherein the
compounds V are selected from the group consisting of:
(a) oxides of the alkali metals lithium, sodium, potas-
sium, rubidium, cesium, or of magnesium, (b) sodium
tetrahydroborate (NaBH,), (c¢) anhydrous copper(Il)
sulfate (Cu(SQO,)), phosphorus pentoxide and (d) basic
amino acids arginine, lysine, histidine, wherein the
solvent for Z1, optionally Z2 and V is practically
water-free.

8. The method as defined in claim 7, wherein the salt of
dithionous acid Z1 is sodium dithionite.

9. The method according to claim 7, wherein the com-
pound V is used in a total amount ranging from 0.01 to 0.9
wt %, based on the composition Z, except for sodium
tetrahydroborate (NaBH,), which may also be present in a
total amount ranging from 0.01 to 5 wt %.

10. The method according to claim 8, wherein the com-
pound V is used in a total amount ranging from 0.01 to 0.9
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wt %, based on the composition Z, except for sodium
tetrahydroborate (NaBH,), which may also be present in a
total amount ranging from 0.01 to 5 wt %.

11. A Z composition comprising a Z1 salt of dithionous
acid, obtainable by the method as claimed in claim 7.

12. The method of using at least one of the following
compounds V selected from the group consisting of:

(a) oxides of the alkali metals lithium, sodium, potassium,

rubidium, cesium, or of magnesium,

(b) sodium tetrahydroborate (NaBH,),

(c) anhydrous copper(Il) sulfate (Cu(SO,)), phosphorus

pentoxide and

(d) basic amino acids arginine, lysine, histidine for reduc-

ing or preventing the decomposition of a composition
Z comprising Z1 a salt of dithionous acid in an amount
ranging from 50 to 100 wt % and

optionally 72 an additive selected from the group con-

sisting of alkali metal carbonate, alkaline earth metal
carbonate, alkali metal or alkaline earth metal tripoly-
phosphate (NasP;0,,), alkali metal or alkaline earth
metal sulfite, disulfite or sulfate, dextrose and complex-
ing agents in a combined amount ranging from 0.0001
to 40 wt %.

13. The method of using the Z composition defined in
claim 12 for bleaching and decolorization of pulp or of fibers
for papermaking, of wood, for dyeing of textiles or for
textile color production.
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