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‘aldehyde sulfoxylates. _-
In the specification of Letters Patent No.
793,610 is described the production of salts
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To all whom ii may concern:

Be it known that I, Max BazieN, doctor of
hilosogh{;{ and chemist, a subject of the
King of Wirtemberg, residing at Ludwigs-
hafen - on-the-Rhine, in the Kingdom of
Bavaria, German Empire, have invented new

‘and useful Improvements in Processes of
Producing Aldehyde Sulioxylates, of which

the following is a specification.

My invention relates to the production of

of formaldehyde sulfoxylic acid by the reduc-
tion of the known aldehyde sulfur oxid com-
pounds, namely formaldehyde bisulfite com-
pound, or formaldehyde hydrosulfite com-
pound. The reducing agent which proved

“most useful was.zine dust in the presence of
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acetic acid, although iron, or aluminium,
powder, in the presence of acetic acid, or
chlorid of tin, could be used. All attempts

- to reduce, with zinc dust alone, the fixed al-
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kali salts of the said aldehyde sulfur oxid
compounds and also the equivalent mixtures

of formaldehyde with the fixed allkali sulfites,

bisulfites and hydrosulfites have not hitherto

‘been practically successful as only small
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vields of the sulfoxylate were obtamed. 1
have discovered that these fixed alkali salts
of aldehyde sulfur oxid compounds can be
reduced by means of zince dust without the

 necessity for the presence of acid, if, during
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55 then reduced by means of zinc dust yielding |

the reduction, zinc sulfite, or zinc bisulfite,
ot a zinc salt of formaldehyde sulfurous acid,
or of formaldehyde hydrosulfurous acid, be
added. The reason for this appears to be

“that zinc formaldehyde bisulfite is directly

reducible to zinc formaldehyde sulfoxylate
by means.of zine dust in the absence of extra-
neous acid. Thus if zine sulfite or zinc bi-

“sulfite or a zinc salt of formaldehyde hydro-

sulfurous acid be added to sodium formalde-

~ hyde bisulfite, double decomposition takes

place, which, taking for instance the case
when zine sulfite is added, can be represented
by the equation _

2CH,0.NaHSO, + ZnS0, =

R (CH,0.HSO,),Zn + Na,S0,.
The zinc  formaldehyde bisulfite which is

either thus formed or which has been directly
added to the fixed alkali sait of the aldehyd_e'

sulfur oxid derivative as the case may be, is
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ZINe formaldehfrde sulfoxylate which then
undergoes double decomposition with sodium

ermaTdehydie' bisulfite forming sodium for-

maldehydesulfoxylate and zincformaldehyde
bisulfite. This latter is then reduced with an

additional quantity of zine dust, and in this

way the addition of quite a small quantity of

zine salt enables large quantities of sodium -

formaldehyde bisulfite to bereduced. © When

zine sulfite or zine bisulfite is added, it is ad-

vantageous also to add more formaldehyde
so ‘that all the sulfur introduced can be con-
verted into formaldehyde sulfoxylate.

form zine formaldehyde bisulfite which is
directly reducible or it can react with he
sodium sulfite to form sodium formaldehyde

bisulfite which then undergoes the reaction

above described. 1If, instead of zinc sulfite,
or zinc bisulfite, a zine salt of formaldehyde
sulfurous acid or of formaldehyde hydrosul-

furous acid be employed, 1t 1s unnecessa
. )

to add any additional - formaldehyde, since
there is already a sufficient quantity to com:
bine with the whole of the sulfur present

when forming sulfoxylate. o
~ Since zinc formaldehyde hydrosulfite be-
haves, as is known, as if it were composed of

equimolecular proportions of zinc formalde- -

hyde bisulfite and zinc formaldehyde sulfoxy-

late, it can be seen that for the purposes of .

this invention zine sulfite, zine bisulfite and a

zine salt of formaldehyde sulfurous acid orof
formaldehyde hydrosulfurous-acid are equiv-

alents, all of them giving the desired result,
namely, the presence of zine formaldehyde
bisulfite which can. be reduced to zinc formal-
dehyde sulfoxylate by means of zinc alone
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, This
formaldehyde can react with zine sulfite to
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without the presence of any extraneous acid. .

Of course the addition of previously prepared
zine formaldehvde sulfoxylate would enable
the reduction of thefixed alkali formaldehyde

bisulfite to be eflected in the manner above

described, but I prefer to make use of one of
the other above mentioned zine salts, so that
the isolation of zinc formaldehyde sulfoxy-
late isithen unnecessary. -
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The above description represents my view
of the course of the reaction, but I do not

wish to be understood as confining my inven-
tion to the exact course described or to-the

-equations hereinafter given, since other chem-
ists may hold different views upon the sub-

ject, n S
The reaction should be carried out while
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Any difficultly soluble, or insoluble, zinc salt

" be converted Into soluble sulfoxylate by the

addition of alkali sulfite either before,.or
after, the reaction has taken place, or, after

the reaction has taken place, any other alkali

- salt which is convenient for precipitating the

10

zine, or an alkali hydrate, can be added.
1 have discovered that instead of the
above named zinc salts, the corresponding

- ammonium salts can be employed with simi-
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o ~compound in being capable of reduction by |

- zinc alone without treatment with an ex- |
{ranecus acid. After the formation of the-
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part of the ammonia combines with t

lar results, so that they are equivalent for.
this process. The typical reaction when

using ammonium sulfite being represented by

the Foﬂowing" "equat_ion: o ;
2(CH,0.NaHSO,) + NH,),SC,= u
. ~ 2(CH,0.HSO,.NH,) + Na,S0,,

and the ammonium formaldehyde. bisulfite
compound resembles the corresponding zinc

formaldehyde sulfoxylate has taken Elace, 8

pound formed. | ' |
- Although I have deseribed my invention

taking formaldehyde as a typical aldehyde, |
yet I do not wish to be understood as limit- |

my invention to formaldehyde, since

in
-’ ot%er' equivalent aldehydes, such for. in-

stance as acetaldehyde, may be employed,
instead. | .

“The following examples will serve. to
further illustrate the nature of my invention
and how 1t can be carried i1nto practical
effect, but my Invention is not confined to
these examples.

Example 1: To a solution of formaldehyde

bisulfite, obtained from one hundred and

four (104) parts of sodium bisulfite and thirty

- (30) parts of formaldehyde (used in the form
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of a thirty (30) per cent. solution) add one

hundred and eighty (180) parts of zinc sulfite,
one hundred (100) parts of thirty (30) per
cent. Iermaldehyde, two hundred (200)
parts of zinc dust, and from fifteen hundred
(1500) to two thousand (2000) parts of water,

and, while stirring, heat the whole at a tem-

perature of from ninety (90) to one hundred
(100) degrees centigrade, until a test postion

- shows that the reducing power of the mix-
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piaced.

ture 1s not mmecreasing. During the reaction
the water which evaporates oft should be re-

The product obtained consists of a solution
containing a precipitate. Part of theformal-

dehyde sulfexylic acid formed is contained
in the solution in the form of the sodium salt, |
while the remainder is in the recipitate in

the form of a difficultly soluble zinc salt.

This can be converted into the sodium salt |

by boiling with, for instance, sodium sulfite.
The reactions which occur i the foregoing

e Com- |

The parts are by weight. |
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the miixture is hot, even while it is boiling. ] 'exaﬁiple may be represented by the following
. . . equations: | R
of formaldehyde sulfoxylic acid obtained can | , ,

(@) 2(NaHSO,.CH,0)+7ZnS0,=,.. -

Zn (HSO,.CH, 0%, + Na,SO,

(b) Zn(HSO,CH,0),+2Zn— -
o 2(ZnS0,.CH,0) +7Zn (OH),

(¢) - 2(ZnS0,.CH,0) + Na.SO, +2CH,0 = =
2(NaHSO0,.CH,0) + ZnS0, + Zn (OH),.

Example 2: Heat together, for some time

in the manner described in the foregoing ex-
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ample, two hundred and fifty-two (252)
parts of sodium sulfite; one hundred and

eighty (180) parts of zine sulfite, one hun-

dred (100) parts of thirty (30) per cent. for-
maldehyde solution, one hundred (100)

parts of zine dust and from fifteen hundred.
(1500) to two thousand (2000) parts of water.

After the reaction is complete, the filtrate
contains the sodium salt- of formaldehyde
sulfoxylic aeid. o |

The reactions which proceed in the. fore-
going example can according to the present
view be represented by the following equa-

tions:.

(2) NaSO,+CH,0+H,0=

NaHSO0,.CH,0 + NaOH

(b) | 'N%zszoé.ZCHZO +7ZnS0, =

(¢) 7ZnS,0,.2CH,0 + Zn = 2(ZnS0,.CH,0)
(d) 2(ZnS0,.CH,0) +Ng,S0,+2H,0=
- 2(NaHSO0,.CH,0) + ZnS0, + Zn (OH),.

Example 3: Boil together for some time,

three hundred (300) parts of sodium formal-
dehyde hydrosulfite, one hundred and eighty
(180) parts of zinc sulfite, two hundred (200)
parts of zinc dust and from fifteen hundred
(1500) to two thousand (2000) parts of water.
The difficultly soluble zinc salt of formalde-
hyde sulfoxylic acid which is formed, and
which is contained in the precipitate, can be

converted into the sodium salt by adding

sodiuim sulfite and boiling for some time.
The reactions which proceed in the fore-
going example can according to the present
view. be represented by the following equa-
tions: | R

(@) Na,S,0,.2CH,0 +7ZnSO0, -
o " ZnS,0,.2CH,0 + Na,S0,
(®) ZnS,0,.2CH,0 +Zn = 2ZnS0,.CH,0.

——
—r

" 7ZnS,0,.2CH,0 + Na,S0,
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Example 4: Boil toget];er for some time, -

three hundred (300) parts of sodium formal-

‘dehyde hydrosulfite, one hundred and eighty

(180) parts ef zinc sulfite, two hundred and
fifty-two (252) parts of sodium sulfite, two

hundred (200) parts of zinec dust and two

thousand (2000) parts of water. The filtrate
contains the sodium salt formaldehyde sul-
foxylic acid which can be obtained by evapo-
ration. - | |
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The reactions according 0 the foregoing
example are analogous to those taking place
I'in Example 3, the addition of the sodium sul-
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fite in this example resulting in the forma-
tion of the sodium salt of formaldehyde sul-
foxylic acid at once.

- Example 5: Mix together feur hundred
and twenty (420) parts of forty-two (42) per

cent. sodium bisulfite solution, three hundred

and sixty-five (365) parts of neutral am-
monium - sulfite solution (contaiming one
hundred and ~seventy (170) parts
(NH,),S0,), three hundred parts of thirty
(30) per cent. formaldehyde solution and
from fifteen hundred (1500) to two thousand
(2000) parts of water; then add three hun-
dred and fifty (350) parts of zinc dust, which
has previously been made into a paste with a

little water, and heat the mixture, while well

stirring, at a temperature of about one hun-
dred (100) degrees centigrade for one hour
and a half (1.5). Filter off the zinc mud and
precipitate the small amount of zine which
remains in solution and work up the filtrate,

which may be done in the usual manner. ~ In

this way a mixture of the sodium salt and the
amnmontum salt of formaldehyde sulfoxylic
acid is obtained. |

The reactions which cceur in the foregoing

- example are identical with those illustrated
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“at the enid of Example 1 with the exception.

that ammonium sulfite takes the place of
zine sulfite. |

In the foregoing examples, instead of being
boiled, the mixtures may be heated, while

stirring, at a ten*a})erature of from mninety

(90) to one hundred (100) degrees centigrade,

25 until test portions show that the reducing
bl | A
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power of the mixture.s not increasing. If

‘the reaction be carried out at a lower tem-

required for its completion.
Now what I clatm1s:
1. The process of producing aldehyde sul-

perature, a correspondingly-longer period 1s

foxylate by reacting with a reducing metal

on a fixed alkali salt of an aldehyde sulfur
oxid compound in the presence of zinc sulfite
while totally: avoiding the presence of ex-
traneous acid. .

2. The process of producing aldehyde sul-
foxylate by reacting with zince on a-fixed
alkali salt of an aldehyde sulfur oxid com-
pound in the presence of zine sulfite while
totally avoiding the presence of extraneous
acid.

3. The process of producing formaldenyde
sulfoxylate by reacting with zine on a fixed
alkali “salt of a formaldehyde sulfur oxid

compound in the presence of zinc sulfite.

while totally avoiding the presence of ex-
traneous acid. |

4. The process of producing formaldehyde
sulfoxylate by reacting with zinc on formal-

del:yde sodium bisulfite in the presence of

zinc sulfite while totally avoiding the pres-

ence of extrancous acid. |
In testimony whereof 1 have hereunto set

my hand in the pesence of two subscribing
witnesses. | -
. MAX BAZLEN.
Witnesses: - -

J. Avrc. Lioyp,
Jos. H. LruTE.
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