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ABSTRACT OF THE DISCLOSURE 
Sodium hydrosul?te is stabilized by using an aliphatic 

amine containing ?ve or more carbon atoms. 

This invention relates to a method of stabilizing sodium 
hydrosul?te, particularly an improvement in stability of 
sodium hydrosul?te when allowed to stand in air, and 
more particularly a method of stabilizing sodium hydro 
sul?te by adding an amine thereto. ' 
Sodium hydrosul?te is water-soluble and a strong re 

ducing agent and is useful as dyeing assistant. 
Since sodium hydrosul?te is highly reductive, sodium 

hydrosul?te easily reacts with oxygen in the presence of 
moisture as follows: 

Nagszo4 02'') Na 2SO3 

and further may be decomposed by oxidation according 
to other reaction mechanism. 
When sodium hydrosul?te is stored in a state complete 

ly free from moisture and oxygen, sodium hydrosul?te is 
fairly stable and only a slight change is observed even 
after one year storage. 
However, in practical use it is very di?icult to handle 

sodium hydrosul?te without contacting with moisture and 
air. It often occurs that sodium hydrosul?te taken out of 
a container is handled for weighing or other purposes in 
an atmosphere of high humidity in a dyeing factory. 
Even if a lid is put on the container immediately after 

the lid is taken off for taking out sodium hydrosul?te, it 
is inevitable that moisture and air enter the container to 
some extent. It is common sense in handling sodium 
hydrosul?te to use sodium hydrosul?te in a container as 
soon as possible once the container is opened. However, 
it is needless to say that sodium hydrosul?te product of 
high stability when left in air is more preferable in 
handling. 

It is considered that the stability of sodium hydrosul?te 
increases when the surface of the hydrosul?te is complete 
ly covered with a hydrophobic material, but there occurs 
a disadvantage that the water-solubility of the hydrosul 
?te is hindered. 

It is an object of this invention to improve the stability 
of sodium hydrosul?te when left in air without lowering 
the water solubility and reducing power. 
The present inventors have now found that the sta 

bility of sodium hydrosul?te is remarkably improved by 
adding an aliphatic amine having ?ve or more carbon 
atoms thereto. 

It is well known that sodium hydrosul?te is unstable 
in an acidic state and produces acidic substances as the 
result of the self-decomposition. 

In view of such properties of sodium hydrosul?te, con 
ventional stabilizers for sodium hydrosul?te are alkaline 
substances such as sodium carbonate, sodium silicate, so 
dium phosphate, hexamine and the like. 

In view of such prior arts, it is considered that an amine 
may be used in place of the alkaline substance for the 
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purpose of increasing the stability, but the characteristic 
feature of this invention does not reside in a simple addi 
tion of an amine, but the selection of such a particular 
amine is very important which has at least ?ve or more, 
preferably 8 or more, carbon atoms, in other words, a 
group which is hydrophobic to some extent. The mech 
anism of this invention is considered as follows. 
The surface of sodium hydrosul?te crystal is slightly 

more acidic than the inside of the crystal due to the self 
decomposition. 
The added amine bonds to the acidic part and is ad 

sorbed on the surface of sodium hydrosul?te with the 
hydrophobic group directed outside. Thus, the acidity of 
the surface of sodium hydrosul?te is neutralized and si 
multaneously the surface of the hydrosul?te is covered 
with hydrophobic group. As the bonding manner, coordi 
nate bond is also considered, but anyhow the nitrogen 
atom participates in the bonding so that the surface of 
sodium hydrosul?te is covered with hydrophobic group 
also in this case. 

In this manner, the addition of the amine according to 
this invention results in the decrease of hydrophilic prop 
erty of surface of sodium hydrosul?te as compared with 
untreated sodium hydrosul?te, remarkable improvement 
in stability when left in air and no hindrance in water 
solubility and reducing power. 
The amine used in this invention is an aliphatic amine 

having at least ?ve carbon atoms. Generally, the total 
number of carbon atoms ranges from 5 to 40, preferred 
with 8 to 20. 
The amine may be used in single state or as a mixture 

of two or more amines. As examples of the amine used 
according to this invention, there may be mentioned ali 
phatic primary amine such as amylamine, hexylamine, 
octylarnine, decylamine, dodecylamine, tetradecylamine, 
cetylamine, stearylamine, docosyl amine, oleylamine, 
laurylamine and the like, aliphatic secondary amine such 
as methyl octyl amine, propyl lauryl amine, methyl oleyl 
amine, dioctyl amine, distearyl amine and the like, ali 
phatic tertiary amine such as dimethyl octyl amine, di 
methyl lauryl amine, dimethyl stearyl amine, dimethyl 
docosyl amine and the like, quaternary ammonium salt 
such as octyl trimethyl ammonium chloride and the like, 
and alkyl substituted diamine such as N-octyl ethylene di 
amine, N-stearyl propylenediamine and the like. 
The amine may be added in various ways. For example, 

the amine is dissolved in a solvent and sodium hydrosul?de 
crystal is immersed in the resulting amine solution, or a 
solvent containing an amine is sprayed on the surface of 
crystal. One of the most practical methods is that, upon 
alcohol washing in the production process of sodium 
hydrosul?te, the washing is carried out by using a washing 
liquid containing the amine of this invention, and then 
the sodium hydrosul?te crystal is dried under reduced 
pressure according to a conventional method. 
The amount of amine to be added varies depending upon 

the kind of amine. Usually 0.01 to 0.2% of amine on 
the ‘basis of the amount of sodium hydrosul?te is used 
and 0.03 to 0.1% is particularly preferable. 
The following examples are given for illustration of this 

invention, but not for limitation. The parts are by weight 
in the following. 

EXAMPLE 1 

A slurry containing sodium hydrosul?te 500 parts is 
?ltered and the ?lter cake is washed with 500 parts of 
methanol containing an amine, and then the cake is 
su?iciently separated from the liquid by pressure ?ltration 
followed by vacuum drying. The resulting solid matter 
is allowed to stand in air having humidity over 80%. The 
solid matter thus left in humid air is compared with that 
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not left in the humid air and the comparison result is 
shown in the following table. 

Purity, percent 

Amount Before 
01 added opening 
amine, the After After After 

Added amine percent container 7 hours 15 hours 24 hours 

None ___________________________________ _. 93. 20 77. 12 61. 75 45. 80 
Dimethylstearylamine ...... . _ 0. 03 93. 08 91. 78 83. 40 78. 50 
Distearylamme ............. . _ 0. 03 92. 85 87. 95 80. 25 73. 75 
Oetylamine _________________ _ _ 0. 1 93. 41 88. 95 81. 45 75. 82 
Long chain alkyl trimethyl 
ammonium chloride 
(“Quateramine DSGP”, 
trade name) ............... . . O. 05 93. 38 85. 57 76. 32 70. 28 

N-oleyl-l,3-propylenediamine. 
(DIAM 11C, trade name). ._ 0.05 90. 92 __________ .. 74.85 .......... ._ 

EXAMPLE 2 11. A method of stabilizing sodium hydrosul?te ac 

Crystal of hydrosul?te (500 parts) is placed in a 
?uidizing dryer and ?uidized in nitrogen ?ow, and 0.25 
part of octylamine is sprayed thereto. The resulting hydro 
sul?te which has absorbed the octylamine is allowed to 
stand together with the samples as shown in Example 1 
above. The result is shown below. 

OCTYLAMINE 

Purity 
Percent 

Added amount ___________________________ _.. 0.05 

Before opening the container _______________ -_ 93.50 
After 7 hrs. ___ __.___ 88.20 

After 15 hrs. ____ 80.98 
After 24 hrs. _____________________________ .._ 75.02 

What is claimed is: 
1. A method of stabilizing solid sodium hydrosul?te 

which comprises coating the exterior surface of said 
hydrosul?te with an aliphatic amine containing ?ve or 
more carbon atoms. 

2. A method of stabilizing solid sodium hydrosul?te 
which comprises coating the exterior surface of said 
hydrosul?te with an aliphatic amine having ?ve to forty 
carbon atoms. 

3. A method of stabilizing solid sodium hydrosul?te 
which comprises coating the exterior surface of said hydro 
sul?te with an aliphatic amine having 8 to 20 carbon 
atoms. 

4. A method of stabilizing sodium hydrosul?te accord 
ing to claim 1 in which the aliphatic amine is a primary 
amine. 

\5. A method of stabilizing sodium hydrosul?te accord 
ing to claim 1 in which the aliphatic amine is a secondary 
amine. 

6. A method of stabilizing sodium hydrosul?te accord 
ing to claim i]. in which the aliphatic amine is a tertiary 
amine. 

7. A method of stabilizing sodium hydrosul?te accord 
ing to claim 1 in which the aliphatic amine is quaternary 
amine. 

8. A method of stabilizing sodium hydrosul?te accord 
ing to claim 1 in which the aliphatic amine is an alkyl 
substituted diamine. 

=9. A method of stabilizing sodium hydrosul?te accord 
ing to claim 4 in which the primary amine is selected 
from the group consisting of amylamine, hexylamine, 
octylamine, decylamine, dodecylamine, tetradecylamine, 
cetylamine, stearylamine, docosylamine, oleylamine and 
laurylamine. 

10. A method of stabilizing sodium hydrosul?te ac 
cording to claim 5 in which the secondary amine is 
selected from the group consisting of methyl octyl amine, 
propyl lauryl amine, methyl oleyl amine, dioctyl amine 
and distearyl amine. 
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cording to claim 6 in which the tertiary is amine selected 
from the group consisting of dimethyl octyl amine, di 
methyl lauryl amine, dimethyl stearyl amine and dimethyl 
docosyl amine. 

12. A method of stabilizing sodium hydrosul?te ac 
cording to claim 7 which the quaternary amine ‘is octyl 
trimethyl ammonium chloride. 

13. A method of stabilizing sodium hydrosul?te ac 
cording to claim 18 in which the alkyl substituted diamine 
is selected from the group consisting of N-octyl ethylene 
diamine and N-stearyl propylenediamine. 

14. A stable sodium hydrosul?te composition com 
prising solid sodium hydrosul?te particles, the external 
surfaces of which are substantially coated with an ali 
phatic amine containing at least ?ve carbon atoms. 

215. The composition of claim 14 wherein the aliphatic 
amine is selected from the group consisting of primary, 
secondary, and tertiary amines containing at least ?ve 
carbon atoms. 

'16. The composition of claim 14 wherein the amine 
is a quaternary ammonium salt. 

17. The composition of claim .15 wherein the amine 
is an alkyl substituted diamine. 

18. The composition of claim 15 wherein the primary 
amine is selected from the group consisting of amylamine, 
hexylamine, octylamine, decylamine, dodecylamine, tetra 
decylamine, cetylamine, stearylamine, docosylamine, ole 
ylamine and laurylamine. 

19. The composition of claim 15 wherein the second 
ary amine is selected from the group consisting of methyl 
octylamine, propyl lauryl amine, dimethyl stearyl amine 
and dimethyl docosylamine. 

20. The composition of claim 14 wherein the amine 
is present in an amount equal to 0.01 to 0.2% based on 
the amount of sodium hydrosul?te present. 

21. The composition of claim v17 wherein the alkyl 
substituted amine is selected from the group consisting 
of N-octyl ethylenediamine and N-stearyl propylenedi~ 
amine. 

22. The composition of claim 16 wherein the quater 
nary ammonium salt is octyl trimethyl ammonium chlo 
ride. 
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