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Fig 5: Chromium leaching according DIN EN ISO 17072-1

from crust leather made with an optimised chrome tanning
and retanning process vs a standard process
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one bath, using above mentioned measures, can significantly
improve the fixation of chromium (Figure 4). Further benefits are
easier processing and the possibility of reducing the total water
consumption.

Fatliquoring plays an important role, especially waterproofing
fatliquors(® 1% ') which can react with unfixed chromium in the
retanning bath, are the preferred choice to reduce chromium
leaching.

Final acidification has two contradicted aspects:

B Anionic products need to be fixed by lowering the pH with acid
B Low pH-values respectively acids trigger the release of bound
chromium
Acidification needs to be carried out with care. The use of PA(?)
helps to avoid chromium-stripping when used for fixation. A
special cationic fixation agent('?) allows the reduction of the
amount of acid which additionally helps to avoid chrome stripping
as well. Applying above measurements reduces chromium
leaching from leather treated with an artificial sweat solution
(Figure b).
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Prevention of chromium (VI)

Chromium (VI) is toxic to humans if swallowed and sensitising
in direct contact with the skin. The health risk from leather is
limited to skin contact, as chromium (VI) would never be able to
enter the body either via skin or by inhalation. Usually the
levels of chromium (VI) in leather are low (below 10 ppm) and
there is very little health risk if at all. However, cases exist
where higher amounts (70 — 80 ppm) were found in various
leather articles.

At a low pH chromium (VI) is unstable, high pH favours
chromium (VI) formation. In wet-blue chromium (VI) is not stable
and not present.

Neutralising agents (sodium formate, sodium bicarbonate)
have little effect on chromium (VI) formation; phenolic syntans
and glutaraldehyde(® ¢) have some preventive effect.

Vegetable tannins of any kind have a good preventive effect
but can change the leather colour; Tara is considered to be most
effective followed by Mimosa.

High amounts of natural fat due to poor degreasing or the
presence of fatliquors with high amounts of natural oils
(unsaturated fats) have a quite negative effect and can form
significant levels of chromium (VI). Synthetic fats are favourable.
Good degreasing during beaming operations is highly
recommended(*® 14).

Ammonia used for dye penetration also favours the formation
of chromium (VI).

Be aware that the application in the finishing of unsaturated
waxes and oils can provoke the formation of chromium (VI) in
leather even if the crust leather shows no presence of chromium
(VI).

The use of specially modified antioxidants ('°) is an efficient
way to eliminate or to prevent the formation of chromium (VI).
Compared to ascorbic acid they do not form a brownish
discolouration when exposed to light and air and can also be
used in post treatment operations. The preferred way to use this
antioxidant product is in a last separate processing step in wet
end operations, where it should be applied in sufficient amounts
in a short float with no subsequent washing. B
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Methods for managing
chrome in leather making

By Florian Doeppert, Jan-Tiest Pelckmans, Markus Hess, Dr Jurgen Christner, TFL Ledertechnik, Basel

oday approximately 80% of total leather tanned is

chromium based. Although many alternatives have been

studied and do exist, chrome tanning offers significant
economic and technical advantages, which cannot be ignored and
still make it the preferred way of tanning hides. Wet-blue as an
intermediate can be easily stored and traded and then turned into
a variety of leather types with very different performance
characteristics.

Fig 1: Exhaustion of chromium in tanning using various

additives and pickle/tanning
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Fig 2: Chrome penetration time after overnight pickling
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Rising costs of chrome and increasing requirements producing
safe leather in a sustainable way brings up a couple challenges,
which need addressing:

B Improve chromium exhaustion or re-use excessive chromium
from spent tanning floats to reduce costs.

B Avoid or reduce chromium stripped from the wet-blue in
crusting to reduce the amount ending up in the sludge.

B Possible hexavalent chromium formation from its non-harmful
trivalent state.

B Making chrome tanning more sustainable by recycling
chromium containing leather and sludge in order to spare non-
renewable chromium ore making chrome mines longer lasting.

Fixation of chromium in wet-blue

Technologies which are better at exhausting chromium are well
known and most are based on the use of dicarboxylic acids
(DCA), aldehydes or aluminium in the chrome tanning process.
Complexing with dicarboxylic acids did not find a broader
introduction for various reasons. Good exhaustion with DCA
requires a higher end pH and temperature of the tannage which
negatively influences the chrome distribution, layout (area yield),
grain quality and dye intensity. Precipitation of residual chrome is
more difficult due to strong masking. Another reason for high
chrome exhaustion systems not prevailing is the simple fact that
often the amount of chromium in the spend floats is still too high
to drain untreated. In addition recycling excessive chromium
often makes high exhaustion chrome tanning systems
unattractive.

What is needed is a high exhaustion system not negatively
affecting penetration, chrome distribution and still achieving a
good leather quality. The exhausted chromium should be fixed
well and washing-out minimised. Such a chrome tanning process
should take place with low astringency keeping the hide in a
relaxed state to ensure good area and cutting yield.

Pickling and tanning with polysulphonic acids

Figures from a comparison at an end pH of around 4 and an end
temperature of around 40°C of various high chrome exhaust
systems made on full substance hides (Figure 1) illustrate that
special polysulphonic acids (PA)(}) when used in pickling have a
very positive effect on chrome exhaustion. The co-use of DCA or
polyacrylic acid based polymers(?) did not show an
improvement. A pickle run over night (equilibrium pickle) to
exclude any other effects possibility affecting penetration,
interestingly illustrates that PA stimulate chromium penetration
(Figure 2).
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