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@ A tanning process and tanning compositions.

@ A tanning process comprising pickling a hide which has
previously subjected to beamhouse works such as depilation
if necessary, decalcification and beating, in the presence of
urotropin and at least one tanning improver selected from
chromium and aluminum salts as well as from phenolic
compounds, organic compounds containing nitrogen and
sulphur or halogen atoms, organic carboxylic acids, organo-
tin compounds, copper compounds and arsenic compounds.
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This invention relates to an 1mpr6Veﬁ ténning ' e N

process and a tanning composition used therefor.

More particularly it retates to a tanning process
improved over a process disclosed in Japanese Patent
Application 20517/78 (Japanése Patent Application
Laying-Open Gazette 113401/79) filed by the same applicant
as in the present application, the latter process
comprising treating in a pickling béth incorporated
with urotropin (hexamethylenetetramine) and then effecﬁing '
chrome.tanning in the same bath, and it also relétés
to a tanning composition used for the improved tanning
process, .
The tanning process disclosed in said Gazette
113401/79 is characterized by adding to g‘pickiing bath
0.2 — 10 parts of urotropin per 100 parts of a hide(raw)
and then effectipg ténning with a chrome tanning agent
in a-less amount than usual in the presence or absence
of a basicity adjuster such as sodium bicarbonate
thereby to obtain safisfactory leathers (tanned) having
substantially the same properties as conventionsal ones
while greatly decreasing the chromium ;ontent in the .
waste effluent. . L | | ' ’
One of the hitherto known and w;dely used 'tcnnin°

processes comprises tanning with a chromium salt

‘As is widely known, the conventional chrome tanning

process comprising pickling a hide which has been
subjected to preliminary treatments (or beamhouse works)
such as depilation, decalcification, beating and water .

wvashing, in a pickling bath conteining an acid and

-

a neutral salt and then acdlng a chromium tenning agen deGlNAL gj)

N .
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a basicity adjuster and the like to the: bath'dto rtamy 300, 0

1] 3 L] 1)
’ » s39 33> IR TN Y LI B 2

the pickled hide therein. The main ingredient of the
tanning solution usually used in this conventional
tanning process is basic chromium sulphate expressed
by Cr(OH)SOh .

If a depilated, decalcified, beaten and water
washed hide is immersed in said éhrome tanning solution,
the chromium will precipitate in the texture of the hide
to inhibit the reaction thereof with the collagen,
the protein of the hide, thereby to lose ﬁhe tanning
effect since the hide is weakly alkaline, Thus, it is
necessary to make the hide acidic by subjecting to a

pickiing treatment as a preliminary treatment prior

to being tanned. In the pickling treatment, sulphuric
acid or a mixed ligquid of sulﬁhuric acid aﬁﬁ formic |
acid is usually employed,

Since a hide tends to swell even in an acidic bath,‘
a neutral salt such as sodium chloride is usually added
thereto to preveﬁt the swelling in the step of pickling.
In general, 100 parts by weight of a hide are incorporated
with 30 - 100 parts by weight of water and with sodium
chloride in such an amount that a pickling solution
%o be prepared exhibits 6 — 7° Bb in a drum,
after vhich the druﬁ is rotatedol About 10 minutes
after the start of rotation of the drum, sulphuric acid
or a mixeq aqueous_solutipn'tggreof with formic acid is added
in such an.amount that the resulting pickling solution
has a pH value of about 3. The pickling treatment is
thué carried out for 3-— 24 hours, .

The pickling treatment is carried out usualé{oﬁgthNAL gﬁ»
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of the fact that the thermal shrinkage temperature for
the hide is 35 - 40°C. If the pickling temperature
is too high, that is, it rises near said thermal shrinkage
temperature, the hide is abraded in the drum whereby
the resulting tanned hide tends to create aﬁ abrasion
on the surface and.consequ;ntly degrade in Quality.

The pickling solution or bath is incorporated with
5~ 130 (.25 - 2.5 in terms of Cr20 ) parts by weight
of a chrome tanning agent or a new bath containing
the same tanning agent is prepared. The hide which has
been pickled, is then immersed in the same bath incorporated
with the tamning agent or in the new bath whereby the - .
tannage thereof proceeds and the thermal shfinkage
temperature therefor rises., In this case, the bath

may be allowed to rise in temperature to about 40°C.

) During the tannage, an alkali agent such as sodium

bicarbonate is usually added to the bath in order to

faise the basicity.gf the chrome thé;eby increasing

the reactivity thereof with the hide ; In this case the
sodium carbonete is added in agueous s6lution and in
portions, and the tannage is carried out for aboﬁt 8 hours, )
The tenned hide is with drawn from the bath at the po*nt |
vwhere the final pH value of the bath is 3.5 - 4 0 and

the thermal shrinkage temperature for the hide reaches

77 - 120°C, or otherwise it is vithdrawn from the bath

after still leaving therein oveéﬁight. The tenned hide

so withdrawn 1s aged at room temperature for 1 - 3 days,
‘thereafter drained and then subaected to finishing

treatments to obtain a product leather.

20 ORIGINAL
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combined with the hide is usually 50 - 70 %' 'of the” " "
chrome tanning agent used while the remainder thereof
becomes a tannage waste effluent. Since chromium is

a heavy metal and the disposal thereof without further

treatments raises problems as to environmental pollution,

it is necessary to remove and recover the chromium from
the tannage waste effluent. To_this end, there are
plants where such a tannage waste effluent is subjected
to chemical treatments and the like to remove the
chromium therefrom a%d allow the chfomipm—free
effluent to flow outside, |

The leather so obtalned by chrome taﬁning is
characterized by itsrthermal shrinkage teﬁperature
in the bath being 77 - 120°C and, thus, it has satisfactory
heat resistance, putrefaction-resistance and chemical

resistance as compared with that obtained by other

_ types of tanning, It has a further advantage that it

does not greatly chenge in textural structure as compared

with a non-tanned hide, Particﬁlarly, it is'eiéelieﬁt -

in flexibility and resilience as compared with a leather
obtained by vegetable tanning. o
_ The applicant freviously filed Japanese Patent
Application 20517/78 (Jepenese Patent'Application
Laying-Open Gazette 113401/79) for a patent on a process

for minimizing the chromium content in the tannage waste

" effluent without imparing the aforesaid features of

a leather to be obtained by chrome tanning. However,
this published process reguires a time of one day or

longer from the start of pickling to the end of tamming, -
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tanning equipment efficiently. If tannage is carried
out in factories capable of'operating tannage only
once a day using the published process, the factories
will require more of the equipment to prbduce the same
amount of fanned hide (leather) as those capable of
operating tannage using the same equipment more
efficiently than the former or they-yill produce a less
emount of prodﬁct leather than the latter unless the

tannage operation in the former can be operated more

efficiently.

In addition, the temperature for. the pickling
treatment in said publ@shed process should preférabiy
be in the range of 25 - 30°C to increase the effect
obtained by the addit;on of urotropin and is higher than
the temperature (10 - 20°C) for the pickling treatments
in earlier conventional chrome tanning processes.whéreby
the resulting leather disadvantagébusly tends ‘to have
gbrasions caused by the mechanical friction between the
hide and the drum during the rotation thereof. This
tendency is particularly remarkable with a less fresh
hide. .

The present inventors made intensive studies in
attemptsto overcome these disadvantages and, as the
result of theilr studies, found the following novel
tanning process. .

" The process of this invention may preférably
comprise introducing into a rotatable drum (made of wood
for example) 100 parts by weight of a weakly alkeline
hide having been subjected to preliminary trea§§£§§§4ﬂnw
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20 - 100 parts by weight of water and 5°- 10 parts by

such as depilation, decalcification andfqg%eriwaéhiu

welght of sodium chloride or sodium sulphate, rotating
the thus charged drum for 5 - 20 minutes, introducing
0.5 - 3 parts by weight of sulphuric acid or a mixture
thereof with formic acid, togéther with 5 -~ 30 parts
by'weight of water, into the drum, rotating the drum
for 20 minutes to 2 hours, adding within this time
period 0.2 -~ 10 parts by weight of ufotropin and 0,001 -~
2 parts by weight of at least one tanning Improver

(or tannage impfover) to the drum, the urotropin and
tamning improver being added at the same time orradded

separately at a time interval of 5 minutes to 2 hours

~ for examplé, rotating the drum for 1 - 12 hours to .

infiltrate the urotropin and tanning improver into

the hide and, if desifed, slowly adding a diluted .
sulphuric acid in such an amount that the ratio of N
urotropin to the total of sulphuric acid amounts to

0.5 - 1.0 followed by further rotating-tﬁe drum for '

2 - 5 hours, adding O -~ 1.5 parts by weight of a fanniné
agent such 2s a chrome tanning agent (as Cr203-5;

rotating the drum for 5 — 10 hours and, if desired,

thereafter 2llowing the drum to stand overnight in order

{0 tan the pickled hide, and then withdrawing the

tamned hide from the drum for finishing éreaﬁment to
oﬁtain a leather, particularly a leather which will not
degrade with the lapse of tim;.

Ls is apparent from the above process of the present
invention, the zmount of a chrome tenning agent used

-

is smeller than that used in the conventional tanning
mAam ARICINAL 0
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cases where no chromium salt is required a8 an tanning
agent in the final tanning step when the tanning agent
used along with urotropin is a chromium salt. The
tammed hide (or leather) from the drum is preferably
aged for 1 ~ 3 days. The tanning improver may not always
added at the time of picﬁling depending on the kind
thereof and may be added at any time by the end of tanning
or prior to aging.

The tanning improvers used herein include inorganic

ones and organic ones and they may be used alone or

in combination.

An object of this invention is to previde a pfd%ess

.fer producing a leather by tanning & hide in a shorter

time using a smaller amount of a tanﬁing cbmposifion
including at least one tanning improver selected from
c@romium'salts and aluminum salts, )

Another object is to provide a tanning combosition
including at least one tanning improver selected from
sald metallic salts. | |

A still another object is to provide a process for

preduc;ng a leather, which will not degrade with the
lapse of time, bﬁ.tanping a.hide using a tanning compositidh
including at least one tanning improver selected from
specific organicrcompounds, orgahometallic coﬁboﬁnds.
and inorganic compounds ether than said chromium and
alﬁminum salts. ) |

A Turther object is to provide a process for
producing a leather by tanning a hide using a.tanning‘

composition including sa2id two types of tanning improvers.

BAD ORIGINAL @3
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A séill further obje;% Ié to prévﬁ@e é,tannrng,,g Y
composition including said two types of tanning improvers.
In one aspect of this invention, & neutral salt

and sulphuric acid are added at the initial stage of
the pickling step and, prior to the lapse of about

2 hours after said additioﬁ, a small amount of a chromium
salt and/or eluminum sal% may be added simultaneously
with, before or after, the addition of urotropin.

It is possible and convenient in the pickling step

to add the chromium salt and/or aluminum salt in the
form of a mixture thereof with;the urotropin using this
urotropin as a medium for mixing. Such a mixture or
composition obtained by mixing 100 parts by weight of
urotropin with 0.1 - 75 parts by weight of a chromium .
salt (as Cr205 ) and/or 0.1 - 2 parts by ﬁéight of an
aluminum salt (as A1,04 ), is very useful for the
purpose of this invention. Under the tanning action

_iﬁ thé presence of at least one of these tanning improvers,

the thermal shrimkage temperature of the hide may be

'maintained at about 55°C or higher thereby permitting

the pick}ing temperature to rise beyond 30°C ; this

not only enables the hide to be slightly tanned on the
surface and made resistant to friction caused byr
mechanical rotation but also promotes the tannage °
effect obtainable by the reaction of the urotropin B
with the hide. It has'thus been found possible that
the pickling time is shortened and the total time for .
the pickling and tanning is reduced to 12 - 20 hours.
This invention, in one aspect, is based on this finding

or discovery. . )

-
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According to this invention, sulphuric acld is

added at the initial stage of the pickling step, within
about 2 hours after vhich 0.0l - 0.2,preferably 0.05 -
0.1, parts of a chromium salt (as Créb3) and 0.1 - 2,
preferably 0.5 - 1.5, parts of an aluminum salt (as
A1,05 ) are added whereby the hide becomes so heat-
resistant as to be resistant to a thermal shrinkage
temperature of as high as 50° °c or higher, not to speak
of a thermal shrinkage temperature of about 35 C

and is strengthened in fibrous texture thus enabling

it to be preferably pickled at a higher temperature

of 25 — 35°C than generally possible heretofore. In

addition, the hide treated with a pickling solution so

- prepared has.an increased resistance to friction caused

by the drum rotation and the like thereby making it
possible to prevent the resulting tanned hide or leather
from being damaged. _

In the meantime, it should be noted that all parts
are by weight through the specification.

The chromium salts used in the pickling step of
this invention may include Cr,(S0,); , CrCly and
3
the aluminum salts used herein may include Al?_(SOA)3
and.AlCl3,.. -
| T@e mechanism of functions of these inorgesnic salts

is not clearly known but is considered to be that the

.salts facilitate the reaction of urotropin with the hide

thereby shortening the time necessary for the thermal
shrinkage temperature end the pH value respectively

reaching a fixed value in the pickling step and )

I N W
me - T EINAL
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consequently hastening the time for addition’ of ' the '

chrome tanning agent. Thus, the total time taken for

the pickling and the tanning is greatly reduced.

The

practice of pickling in this manner will permit the

chrome tamming agent to be used in a smaller amount

(only up to 1.5, preferably 0.01 - 1.5, parts as Cr203

for example) than conventional in order to obtain

leather having the same quality as a conventional

a

one.

More particularly, the addition of 0.2 - 10 parts of

urotropin and 0.1 ~ 2 parts of an aluminum salt as

A.1203 ’ will permit a chrome taﬁning agent to be u

in an amount of as small as 0.0025 -~ 1.5 parts as

sed

Cr203 ’ vhich the addition of 0.2 - 10 parts of wrotropin

and 0.01 - 0.15 parts of a chromium salt as Cr203

will permit a chrome tanning agent to be used in an

amount of as small aé up to 0.5, preferably 0.01 —
parts. .

In addition, any chrome tanning agent may be

105,

dispensed with and a separate tanning step may conseﬁuently

be omitted in a case where the tanning may also be

effected with a chromium salt added in the pickling Step.

Tn this case, it is also possible to 2dd other tanning

agents such 2s mineral, vegetable tennin and

synthetic teanning agenits in substitution for the chrome

tenning agents,

The use of too much of the chromium salt or aluminum

salt will give a less tanning‘éffect thereby resulting

in the production of a leather having poor resilience.

or having a chromium- or sluminum~ precipitated skin

structure at the worst, this mezning that tanning

-

sl O
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effects are hindered. On the other hand, the use

of an unduly small amount of the said inorganic salt

will result in lengthening the time from the start of
pickling to the end of tanning and degrading thé resulting
leather due to abrasion produced thereon without exhibiting
the effects otherwise obtainable by the practice of this

invention., The unsatisfactory leathers so obtained

will sometimes change with the lapse.of time, that 1is,
they will gradually degrade in quality ; for example,
there may be cases where the thermél shrinkage temperature
of the unsatisfactory leathers may lower by about 10 %
when 3 months have passed since the production thereof.
The present inventors made further studies in
attempts to prevent the aforesaid degradationAin quality
and, as the result of their studies, they found that
a composition prepared by adding at least one specific

organic compound as a tanning improver to urotropin is

effective in preventing the quality degradation.

In another aspect of this invention, at least one
organic tanning improver is added at any stage of a
tanning process including the step of pickling with
a pickling solution containing urotropin thereby to
eliminate the above-mentioned drawback end obtain a
leather which will not change with the lapse of time.,
This ipvention is also ba§ed on this finding,

.The process of this invention in the second aspect
comprises‘the use of a tanning“composition comprising,
urotropin and at 1eést one tanmning improver selected
from the group consisting of phenolic cbmpounds, organic
compounds containing nitrogen and sulpﬁur atoms, organic

AL o L e il
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compounds containing nitrogen and halogen atoms, organic

carboxylic acids, organotin compounds, coppef compounds
and arsenic compounds,

The'chromium and aluminum salt tanning improvers
aré hereinafter referred to as "inorganic tanning
improvers", while the tanning improvers used in the
second aspect of this invention are hereinafter referred
to as "organ{g tanning improvers" for convenience! sake,

The phenolic compounds used in this invention are
compounds having at least one member of phenolic hydroxyl
groups and phenolate groups vhich are considered to be
produced froﬁ phenolic hydroxyl groups and alkali metals,
They include phenol, cresol, naphthol, o-phenylphenol,
sodium salt of o-phenylphenol, p—oxybehzoic acid,
ethyl p-oxybenzoate and other alkyl estérs of p-oxybenzoic
acid, salicylic acid, 8-oxyquinoline, salicylic anilide,
p-chloro-m-xylenol, pentachlorophenol, hexachlorophen,
monochloro-o-phenylphenol, 2;Z—methylene-bis—(h—chlorophenol),
phenolsulfonic aeid and zinc cresolsulfonate,

The organic compounds containing nitrogen and
sulphur atoms used herein are those containing nitrogen
and sulphur as well as carbon and hydrogen atoms in the -

molecule but not containing phenolic hydroxyl aﬁd phenolate

. groups. They include thiourea, 1,2-di-(3-methoxycarbonyl-

2-thiourado-benzene end oﬁher thiourea type compounds,
2—me}captobenzothiazole and various salts thereof,
dibenzothiazyl disulphide and éther benzothiazole type
compounds, tetramethflthiuram disulphide énd other
thiuram compounds, zinc dimethyldithiocarbamate,
sodium diethyldithiocarbamate, potassium | ) ——

' éAD ORIGINAL g}
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N-hydroxymethyl-N-methyldithiocarbamate and other
dithiocarbamate, 2-mercaptobenzimidazole and
zinc salt thereof, 2-(4'-thiazolyl)-benzimidazol and
other imidazole type compounds, 1, 2, 3, 5, 6~

tetrachloro-4-(nethylsulfonyl)pyridine, N,N-dimethyl-

N'-phenyl-N'-(fluorodichloromethylthio)sulfamide,

N-(fluorodichloromethylthio) phthalimide and zinc-2-
pyridinethiol-l-oxide. 7 .

The orgenic compounds containiné nitrogen and’
halogen atoms used herein are those containing qitrogen
and halogen atoms as well as carbon and hydrogen atoms
in the molecule but not containing phenolic hydroxyl
groups, phenolate groups and sulphur at&hs. They include
dimethylcetylbenzylammonium chloride,
dodecyltrimethylammonium chloride, dicetyldimethylammonium
chloride, methyloxyethyl-dodecyloxyethyl-

.benzylammonium chloride, salts which are considered to be

produced from hexamethylenetetramine and allyl chloride,
cetyl-trimethylammonium bromide, l-dodecyl-2-methyl-3-
benzyl-imidazolium chloride, 1,3-dibenzyl-2-methyl—
imidazolium chloride, dodecyldi(aminbgthyl)glycine
hydrochloride, di(octyldiaminopropyl)glycine hydrochloride,

dodecylguanidine hydrochlorate, polyhexamethylenebiguanidine

hydrochlorate, lauryl-trimethylammonium, 2,%4,5-
trichlorophenoxyde and other amines, amino acids,
guaﬁidineAtype compounds; urea derivatives, urethanes,
hydrazine type compounds, quaternary ammonium salts which

are considered to be produced from a hydroxylamine and

any one of halogenated hydrocarbons, hydrohalogenic acids,

halogen-containing acids and the like, chloroaniline, -
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2-chloropyfidine, tfichloroisocyanuric %bid,jsadium"’."' s aaeae
dichloroigocyanurate, bis(p-chlorophenyldiguanide)hexane,
and 3-trifluoromethyl-4,4t'~dichloro-N,N'~diphenylurea.

The organic carboxylic acids used herein are those
containing at least one carboxylic group but not

containing phenolic groups, phenolate groups, nitrogen and

. sulphur atoms or nitrogen atoms and halogen atoms at the

same time, and are also anhydrides,testers and salts which
are considered.to be derived from the carboxyl group
portion of the said carboxyllc acids. They include
benzoic acid, aminobenzolc acid, acetic acid, butyric acid,
mono-, di- or trichioroacetiq acid, sorbic acid,

alginic acid, endic acid, chlorendic acid, dehydroécetic

'écid,.ascorbic acid, erythorbic acid, 2-methyl-4-

chlorophenoxyacetic acid, pyridinecarboxylic acid, maleic
anhydride, F—propioléctone, gluconodeltalactone, butyl
p-aninobenzoate, capric acidrmonoglycefide, 1,4-bis

" (bromoacetoxy)-2-butene, benzyl bromoacetate, sodium

alginate, sodium erythorbate, potassium sorbate, sodium
(phenylthio)ecetate and magnesiuvm cinnamate. -

‘The organotion compoﬁnds used herein are those
having at least one tin, carbon end hydrogen atoﬁs.
They’inciude tetrabutyltiﬁ, tetrephenyltin, tripropyltin
ehloride, dibutyltin dichloride, trimethyltin hydride,
triphenyltin hydfoxide, tributyltin oxide, dimethyltin
sulphide, hexaethyl distZnnane, triethyl isopropyl
mercaptotin, triphenyltin aceééte, dibutyltin dilaurate
and bis(tri-n-butyltin)mezodibromosuccinate.

‘The copper compounds used herein include inorganic

copper compounds such as copper itself, copper oxide,
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copper hydroyide, copper sulphate, basic: copper'sulphé%e,

basic copper chloride and basic copper silicate.

They

may also be organocopper compounds having at least one

copper, carbon and hydrogen atoms and include copper acetate,

copper-haphthenate, copper 8-hydroxyquinoline, copper

'chlorophyll and sodium copper chlorophyll.

The arsenic compounds used herein include inorganic

aresenic compounds such as arcenic itéélf, arsenous anhydride,

calcium arsenate and iron. They may be organoarsenic

compounds having at least one arsenic, carbon and hydrogen

methylarsenate, methylarsinbislauryl sulphide and
arsinbisdimethyl dithiocarbamate and 10, 10!-oxybi
arsin, ' ' .
Tﬁese organic tanning improvers used in the s
aspect of this invention may be added simultaneous

or separately from, urotropin and other materials

.. atoms and include iron methylarsenate, ammonium iron

methyl-

spﬁenoxyh

econd
ly with,
in the

pickling'sfep, may be added in the t&nning'steﬁ or may

be added in any treating step before or after the
step. A separate step of adding the tanning impfo
may be set up ; however, there are many cases wher

a separate step is not necessitated. It is prefer

deodoriz}ng
vers
e such

able .

in any event to add the improvers at any time by the end

of tanning operation, in other words, the improvers may be

added in any step before the -treated hide is allowed to

stand.” In addition, said fénning improvers may be

coexistent with a chromium and/or aluminum salt tanning

improver in the pickling step. Any tanning improv
also be added curing, immediately before or after

of deodorizetion with ammonia if such a deodriz

ers may

the step

-

on Wl th
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The organic tanning improvers may be added in an
amount of 0.001 - 1.0, preferably 0.01 - 0.1, part per
100 parts of a hide. The use of the improver in an amount
smaller than said lower limit will not exhibit addition
effects, while the use thereof in an amount larger than
said upper limit will not exhibit increased effects and
will sometimes have undesirable effec%s on the operation
and the resulting product leather, These improvers may
be dispersed alone or with a éuitable medium or adjﬁvant
(2 1liquid or inert solid, that is, a solvent, non-solvent,
dispersant, spreader or the like ; these materials including
water, methyl ethyl ketone, mineral spirit, 1,4- .
butanediol,, polypropylene glycol, butyl benzyl phthalate,
di(2-ethylhexyl)phthalate, diisodecyl phthalate,
epoxidized soybean o0il and vinyl chloride-vinyl acetate
copolymers)to form a solution, an emulsion, a dispersion
in a powdery solid for being sprayed, applied or iﬁmersing'
therein., If necessary, the medium is removed by a suitable
means such as drying. These procedures may.be effected
at a suitable time for carrying out the treatment or préceés
of this invention. However, it is cusiomary to add the
tanning improver alone or with a sultable medium in the
pickling or tanning steﬁ in order to carry out the process
of this invention without increasing the number of steps,
this being adventageous and preferable.

The ofganic'tanning impro&érs are, in many cases,
added together with urotropin in the pickling step ;
in this case, it is possible and convenient to

preliminerily mix the organic improver with urotropin and
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<hen adding the resulting mixture or compositinn in the
pickling step. Such a composition may be incorporated
with the inorganic tanning improvers (chromium and
aluminum salts). The compositions so obtained are very
useful, The organic improvers may be incorporated with
urotropin in an amount of 0.0l - 1000 % by weight, baseci'_
on the weight of the urotropin. It 1is, however, customary
to use a tanning composition comprisiné urotropin and
the improver in equal amounts, and it is the most
convenient to determine the mixing ratio of urotropin to
the improver as required, |

The tanning compositions used herein may, of course,
contain a tanning agent as desired., .

According to this invention, it is possible to reduce
the chrﬁmium content in the waste tanning solution
effluent, shorten the time required for tanning and produce
a leather having excellent quality and satisfactory resistance
to degradation with the lapse of time. ' .

This invention is applicable not only to chrome
tanning processes using urotropin but also.to othef chrome
tanning processes and tanning processes using vegetable
tannin, a synthetic tanning agent or the like.

This invention will be better understood by the ’
Tollowing non-limitative Examples and Comparative Ekamples
wherein 311 parts are by weight unless otherwise specified,

In the Exenmples and Coﬁparative Examples, the amounts
of reagents used are expressed i; "part(s)" per 100 parts

of a hide which has previously been decalcified and beaten,

and the measurement of the respective times at which

the reagents were added was started at the time

BAD ORIGINAL g»
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It should be noted that the terms "depilate" and
decalcify" used herein have the same meanings as "unhair"

and "delime", respectively,

It should also be noted that the term "beamhouse
works" used herein is intended to mean depilation (if
necessary), decalcification, beating and the like to be

effected on a hide in the tanning industry.
Example 1

Five sheets of steer hides, produced in North. America,
which had been subjected to beamhouse works (depilation,
decalcification and beating in this case), were washed
with 200 parts of water per 100 parts of the hide, drained
for 5 minutes and found to weigh 7.5 Kg. This weight
was hereinafter expressed in terms of 100 parts.

The thus drained hides (100 parts) were introduced
into a test drum having a 1-m diameter and rotatable
at a speed of 15 r.p.m. and incorporated with 20 parts
of water and 6 parts of sodium chloride, after which the
drum so charged was startgd to rotate. Ten minutes later
the whole mass in the drum was incorporated with an
aqueous solution of 2 parts of sulphuric acid in 20 parts:
of water, 25 minutes later incorporated with 2 parts
of urotropin and 1 hour later incorporated with 0.3 parts of
Beachrome-S(powdery chrome tanning agent containing 25 %
of Cr,05 , produced by Nippon Denko Co., Ltd.) ( 0.075
parts“as Cr 04 ). Then, the drum continued to rotate
for 11 hours., Table 1 shows the time from the addition
of the sodium chloride to the end of this 1ll-hour rotation
of the drum, the temperature Af a bath used, the thermal

shrinkage temperature (hereinafter referred to as "Ts")

et 8 T
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of the tanned hide in the bath, and the pd tnereof,

Subsequently, 3 parts of Beachrome (0.75 parts as
Cr205) were added to the drum which was then rotated
for 8 hours. Vhen this rotation ended, the temperature
of the bath was 38°C, The hide so tanned was withdrawn
from the drum and sllowed to stend for two days at room
temperature for aging.

After all, it was 20 hours from the time of start
of pickling to the time of end of tanning,

In Table 2 are shown the Ts, resilience and degree
of damage of the thus obtéined leather as well as the
pH of the bath, the amount of the unreacted Cr203
remaining therein and the time required from the start
of pickling to the end of tanning.

Example 2

The procedure of-Example 1 was followed as far as
the aqueous solution of 2 parts of sulphuric acid in
20.parts of water was added. 25 minutes later the whole
mass in the drum was incorporated with 2 parts of
urotropin and 0.1 part of Beachrome-S(0.025 parts as
Cr203), after ﬁhich the drum continued to rotate for
3 hours, Vhen this 3-hour rotation complefed, the pH
of the bath was 3.0 and the Ts of the treated hide ’
65°C. '

3 hours and 25 minutes later 3.2 parts of
Beachrome (0.8 parts as Cf203) were added to the drum,
and the drum continued its roéétion for 9 hours (the
temperature of the bath at the time of completion of
this rotation being 38°C), after which an aqueous solution

of 2.6 parts of ammonium bicarbonate in 15 parts of water g

. N - N
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was added in 3 one-third portions at a time interveal of

60 minutes and the drum continued its rotation for
further 30 minutes,

The tanned hide (or leather) was withdrawn from
the drum and allowed to stand at room temperature for
2 days for aging. |

After all, it took a total of about 16 hours to carry
out the pickling and tanning. '

In Table 2 are indicated the gquality of the thus
obtained leather, the properties of the bath, the time
required for tanning, and the like.

Example 3

The procedure of Example 1 was followed as far as
the addition of the aqueous solution of 2 parts of
sulphuric acid in 20 parts of water. 25 minutes later
a composition comprising 2 parts of urotropin and 0.3
parts of Beachrome-S was added to the drum and the
druﬁ continued its rotation for 3 hours. In Tablé 1
are shown the time required from the addition of the
sodium chloride to the end of this 3-hour rotation, the
temperature of the bath at this time, the Ts of the tanned
hide and the pH of the bath,

Then, the procedure of tamning of Example 1 was
followed., The results are shown in Table 2.

Exemple 4

The procedure of Example 1 was followed except
that a composition comprising é'parts of urotropin and
0.5 parts of Beachrome-S(0.125 parts as Cr203) was
added to the drum and 2.8 parts of Beachrome-S

(0.7 parts as Cr203), in place of 3,0 parts thereof,
. k] ]
SR SRR S v’ 4



10

15

20

25

30

0064761
—2A\— '

were added thereto., The results are shown in Table 2,

Example 5

The procedure of Example 1 was followed except

that a composition comprisihg 2 parts of urotropin and
3 parts of aluninum sulpbate (A41,(S0,)5 . 18H,0 )
(0.45 parts as A1203 ) was added to the drum,
The pH of the bath prior to the addition of Beachrome
was 3.4 and the Ts 63°C. Table 2 shows the quality of
the thus obtained leather, the properties of the bath,
the time required for the tanning, and the like,

Example 6

The procedure of Example 1 was followed as far as
the addition of the aqueous solution of 2 parts of
sulphurié acid in 20 parts of water. 15 minutes later

0.354 parts of chromium sulphate [c::-z(sol*)3 . 18H,0 )

(0.075 parts as Cr203 ) were added thereto-and 25 minutes
later 2 parts of urotropin were added thereto, after
vhich the drum continued its rotation for 11 houré.

The following procedure of chrome tanming was the same

as in Example 1. The results obtained were the same

as those.obtained in Example 1.

Exeample 7

The procedure of Example 1 was followed except
that chromium chloride (CrCl3) (0.075 parts as Cr,05 )
vas used in substitution for the 0.3 parts of Beachrome-S.
The results obtained were the same as those obtained in
Example 1. |

Example 8

The procedure of Example 5 was followed except

that aluminum chloride (AlClB) (0.45 parts as A1203 ) -

5T WO A
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and chromium sulphate (Crz(soh)B] (0.075 parts as Cry0y )
were substituted respectively for the A12(304)3 . 18H20
and the Beachrome~S. The results obtained were the
same as those obtained in Example 5.

Example 9

The procedure of Example 1 was followed except that
chromium sulphate 10;2(804)3 ) (0.0?Szparts as Cr203 )
was substituted for the Beachrome-S and aluminum sulphate
LAI2 (804)3] (0.23 parts as A1203 ) was used. The
results obtained were the same as those obtained in
Example 1,

Comparative Example 1

The procedure of Example 1 was followed excépt
that 0.7 parts of Beachrome-S (0.18 parts as Cr 05 )
eand 2.6 parts of Beachrome-S (0.65 parts as Cr,05 )
were substituted respectively for 0.3 parts of Beachrome-S
added together with the urotropin and 3.0 parts of
Beacﬁrom—s added in the tanning step, The results
obtained were shown in Table 2,

Comparative Example 2

The procedure of Example 1 was followed as far
as the addition of urotropin, and the drum was rotated
for 4 hours without fhe addition of a chrominum salt
or aluminum salt and allowed to stand overnight for
further immersion of the treated hide therein., 1In Table 1

are shovn the time required from the addition of the

‘sodium chloride to the end of this L-hour rotation, the

temperature of the bath, the Ts of the treated hide and
the pH thereof, Twenty-two (22) hours after the addition

of sodium chloride, 3.3 parts of Beachrome-S (0.83 parts’

.
e
.
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as Cry05 ) were added to the drum and the drum was
rotated for 8 hours, after which the temperature of the
bath was 38°C.
The tanned hide was withdrawmn from the drum and
then allowed to stand at room temperature for 2 days.

The results are shown in Table 2,

Comparative Example 3

In accordance with the conventional chrome tanning
formulation, 100 parts of a decalcified hide were
introduced into a drum and incorporated with 80 parts
of water and 8 parts of sodium chloride, and the drum
began to be rotated. Ten minutes later the wholé mass
in the drum was incorpbrafed with 0.8 parts of
sulphuric acid and 0.4 parts of formic acid, 3 hours
later incorporated with 3.3 parts of Beachrome-S (0.83
parté as Cr203 ) ana 5 hours later incorporated in four

portions at a time interval of 30 minutes with an agueous

solution of 0,3 parts of sodium bicarbonate in 3 parts

of water.

Elven (11) hours after the addition of sodium chloride

the rotation of the drum was stopped and, at this time,
the temperature of the bath was 38°C. After allowing
the treated hide to be immersed for 1 hour in the drum,
the tanned hide was withdrawn therefrom and then aged

for 2 days. The results are shown in Table 2.

grer -
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Comparative Example &4

The procedure of Comparative Example 3 was followed
except that 8 parts of Beachrome-S ( 2.00 parts as
Cr203 ) were substituted for 3.3 parts of Beachrq?e—s
(0.83 parts as Cr203 ). The results are shown in
Table 2. '

In Table 2, the time required'for tanning indicates
the one beginning at the étart of pickling and ending
at fhe end of tanning. The symbol "Q" Iindicates '
that the leathers obtained by the present process are

egual in resilience and damage to those obtained by the

conventional chrome tanning processes, while the symbol
"x" indicates the inferiority of the former to the

latter in the same reépects as above.
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Example 10 064761

100 parts of a kip hide, produced in North America,
which had been depilated, calcified and beaten, 100
parts of water and 7 parts of sodium sulphate were
charged into a drum. After the rotation of the thus
charged drum for 10 minutes, the whole mass therein was
incorporated with a solution of 0.9 parts of sulphuric
acid and 0.4 parts of formic acid in 10 parts of water
to form a bath, The drum was rotated for 2 hours while
keeping the bath at 10°C therein and then allowed to
stand overnight. .

The bath was incorporated with 4 parts of urotropin
and with each of the amounts of the tanning improvers as
shown in Table 3 ; the drum was rotated for 3 hours,
after which a 10 % sulphuric acid was added.ovef a time
period of 20 minutes to the drum until a molar ratio of
urotropin to sulphuric acid therein amounted to 1.0.

The drum was rotated for further 3 hours and allowed to
stand overnight for immersion of the treated hide therein,
Then, 3 parts of Beachrome-S were added to the drum,

the drum was rotated for 5 hours, 2 parts'of sodium
bicarbonate in 2 ¥ agueous solution were added to the
drum aﬁd the drum was fotated for 5 héurs.

The tanned hide (leather) was withdrawn from the
drum and aged at room temperature for 2 days.

The leafher so obtained was allowed to stand at room
temperature for measuring the tﬂermal shrinkage temperature
thereof- with the lapse of time, The results are shown
in Table 3.

Example 11
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100 parts of a steer hide, produced in North America,

which had been depilated, decalcified and beaten, 20
parts of water and 6 parts of sodium chloride as a
neutral salt, were introduced into a drum which was
rotated for 10 minutes, An aqueous solution of 1.8
parts of sulphuric acid in 18 parts of water was introduced
1nt$ the drum which was fotated for 10 minutes.
Then, 2.0 parts of a mixture containing urotropin
and bis(p-chlorophenyldiguanide) hexane in a molar
ratio of 30 : 1 were added to the drum, after which the

"drum was rotated for 4 hours and then allowed to stand

overnight for immersion of the treated hide in the bath.
Thereafter, 3 parts of Beachrome-S were introduced into
the drum which was rotated for 7.5 hours and allowed
to stand overnight for immersion of the treated hide
in the bath.

The tanned hide (or leather) was withdréwn from

the drum and aged at room temperature for 2 days.

The leather so obtained was allowed to stand at room
temperature for 140 days with the reéult that no decrease
in the thermal shrinkage temperature of the leather was
not appreciated.

Example 12

The procedure of Example 10 was followed except
that -each of the organic tanning improvers according to
this iﬁvention was added one hour after the addition
of sodium bicarbonate and each Brganic improver was
added in an amount of 0.05 parts., The organic tanning
improvers used are 11 ones and they were zinc salt of

2-mercaptobenzothiazole, sodium (phenylthio) acetate,

-



10

15

20

25

30

—~29— 0064761

magnesium cinnamate, dehydroacetic acid, sodium
erysorbate, 2-methyl-4-chlorophenoxyacetic acid,
cyannuric chloride, éresol soap solution, dodecyl-
trimethylammonium bromide, N,N-dimethyl-N'-phenyl-
Nt—(fluorodichloromethylthio) sulfamide and

10, 10'-oxybisphenoxyarsin., The résults are that 140
days later, each of the leathers obtained exhibited a
thermal shrinkage temperatﬁre of at least 105°C.
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Exemple 13 ° 0064761

60 sheets of a steer hide (produced in North
America) having been depilated, decalcified and beaten,
were washed with 200 parts of water per 100 parts of the
hide, drained and found to weigh 780 Kg. _

The thus drained hides were introduced into a
wooden drum having a 2-m diameter and capable of rotating
at a speed of 10 r.p.m. aﬁd incorporated with a solution
of 1.5 parts of sulphuric acid in 18 parts of water.
After the rotation of the drum for 5 minutes, 1.8 parts
of urotropin were introéuced into the drum which was
rotated for 4 hours. Thereafter, the drum was allowed
to stand overnight for immersion of the treated hides
iﬁ the bath, |

.After the drum was rotated for 30 minutes néxt
morning, 3 parts of Beachrome-S and 0.1 part of 2-
mercaptobenzoimidazole were introduced into the drgmr
thch continued its rotation. o |

While rotating the drum, an agueous solution of
2.6 parts of aﬁmonium bicarbonate in 15 parts of water

wvere introduced in three on-third portions at a time

interval of 60 minutes to the drum which was rotated for

30 minutes., At this time, the tanned hides and the
bath had entirely lost their objectionable odour.
The tanged hides.were withdravn from the bath and allowed
to stand at room temperatufé for aging for 2 days.

The thus obtained 1eathers.£ad a thermal shrinkage
temperature of 113°C in the bath and 110°C even after
having been allowed to stand for 140 days. These

thermal shrinkage temperatures were hardly different

rd



™y

10

15

20

25

’ ’ L. 006ﬂ761
Y N N A A A

r l"

from those of leathers obtained by convengional'Qhrome v

» 3

tanning. The leathers obtained in this Example were
subjected to finishing treatments such as dyeing, oiling
and the like by the use of conventional methods to obtain
finished leathers, and the finiéhed Jeathers so obtained
were not appreciated to be different in appearence and
physical strength from those obtained from leathers
prepared by the conventional chrome t;nning.

Example 14

The procedure of Example i was followed as far éﬁ
the addition of 2 parts of urotropin. One hour
later 0.3 parts of Beachrome—S (0.075 parts as Créos)
and 0.1 part of p-chloro-m-xylenol were introduced into .
tﬁe drum which was rotated for 11 hours.” ., |

Three ?arts of Beachrome+S were then introduced
into the drum which was rotated for 8 hours, after which
the tanned hide was withdrawn from thé drum and éllowed
to stand at room temperature for aging for 2 days.-

The tamned hide so obtained had a thermal shrinkage
temperature of 110°C in the bath at the time of completion
of tanngge and such a temperature of 108°C after having

been allowed to stand at room temperature for 140 days.

Exezmple 15

The procedure of Example 11 was iollowéd except
that a composition comprising urotropin, |
biu(p—chlorophenyldlguanldo) hexzne and aluminum sulphate
in a wt. ratio of 20 : 1 : 0.5 (as A1203) was substituted
for the composition comprising urotropin and

bis(p-chlorophenyldiguanido) hexane in a wt. ratio

of 30 : 1. The lezther so obtained was not apprgciated-——"
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to decrease in thermal shrinkage fempeiathroievén aften’ '»

having been allowed to stand at room temperature for
140 days.

Exampie 16

The procedure of Example 11 was followed except
that 4 parts of a composition comprising urotropin,
Beachrome-S, A12(804)3 s Cu SO, and p?ntachlorophenol
in wt. ratio of 2 : 0.3 1.5 : 0.1 : 0.1 were substituted
for the composition comprising-urotropin.and bis-
(p-chlorophenyldiguanido) hexé;e in a wt..ratio of
30 = 1. The leather so.obtained was not appfeciated to
decrease in thermal shrinkage femperature’even after having

been allowed to stand at room temperature for 140 days.

-
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CLAIMS:

1. A tanning process comprising pickling
a hide which has previously been subjected to
beamhouse works, by adding to the hide a member selected
from sulphuric acid and mixtures thereof with formic
acid, a neutral salt and water, in the presence of
urotropin and at least one tanning improver selected
from chromium salts and aluminium Salts.

2. A tanning process according to Claim 1, further
comprising chrome tanning the pickled hide.

3. A tanning process according to Claim 1 or
2, wherein the urotropin is used in an amount by weight
of 0.2 - 10 parts per 100 parts by weight of the hide.

4, A tanning process according to any of Claims
1 to 3, wherein the chromium salt is used in an amount
by weight of 0.01 - 0.2 parts as CR203 per 100 parts
by weight of the hide.

5. A tanning process according to any of Claims
1 to 3, wherein the aluminium salt is used in an amount
by weight of 0.1 - 2 parts as A1203 per 100 parts by
weight of the hide.

6. A tanning process according to Claim 4, wherein
the chromium salt is Cr(OH)Sah, Cr2(804)3 or CrClB.

7. A tanning process according to Claim 5, wherein
the aluminium salt is A1,(50,), or Al1Cl,.

8. A tanning process according to Claim 2, wherein
the chromium salt used in the chrome tanning is a basic
chromium salt, and is used in an amount by weight of
up to 1.5 parts as Cr203.

9. A tanning composition comprising urotropin
and a tanning improver.selected from chromium salts
and aluminium salts, the urotropin and the tanning
improver being used in said pickling of Claim 1.

10. A tanning composition according to Claim 9,
‘'wherein the chromium salt is present in an amount by

weight of 0.1 - 100 parts as Cr

2O3 per 100 parts of

the urotropin.
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11. A tanning composition according to Claim 9,

wherein the aluminium salt is present in an amount

by weight of 1 - 1000 parts as A1203 per 100 parts

of the urotropin.
12. A tanning composition according to Claim 9

or 10, wherein the chromium salt is Cr(OH)SOA, Cr2(804)3

or CrC13.

13. A tanning composition according to Claim 9
or 11, wherein the aluminium salt is A12(SOL')3 or

A1C13.
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