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Surcmar Y
The Lan.ung industry is a generator of liuid wasics as well as tanned and non-tanned solid wastes pius
those derived from the wasie water treatnent piant. This situation requires the introduction of “cleaner
leather technologies” and of treatment systems for both effiueats and solid wastes, so that poliutant
discharge standards can be reached.

Particalarly, solid wasies from chrome tanned leather reguire specizl atientioa tecause of their volume
and of the requirementis by auth orities for their direct disposal in landbll sites. A wchnombi»al aternetive
for upgrading these wasies s ihe detanning of chrone shavings (and wet-biue irimimiags) throughk alkzaiine
hydrolysxa assipied vy ihe action of grot»oAytxc enz ymes ata n«o\mfate temperature (S‘°C}, soasioobaina

Lagen hydrolysate ana a “chrome czke”, both witk poten‘::u .a.pphcauona in the wauning industry,

This paper describes experiments purmmﬂeu inthcap pac,, ot of coliagen hydrowsatcs ana of “acrylic-
protem” polymers (acry iicacid / hydrolysed o;uagc*x poiyTeTs; in pOs*-anm.Ag processes for the manuiaciure
of bevine leather for “softy” uppers. The retanning capacity of synthesized poiymers and the positive
effecis attained from hydrolyszies in the fatliquoring process (“rutrient and cosmetic effects”) were
assessed by means of a subjective evaluation and tarcugh a statisiical aralysis of the physico-mecnanical
strengtas of the leathers.

Results are also shOvm from
“ret a..;n;ng af'grc\, > of these p
agents under acalysis and to ¢

a laboratory test with chrome tanned hide powder aimed at assessiy g ine
Od..ua The test was developed to allow the comparison of the retanning
aplement the retacning test,

volume thus “frec space” wouid be left for the digposal of
olher wastes that are not amenssls (o v..:;f"raa:“5
Enhancing solid wastes means changing tiw modality
u;ed for “*hrowinw away” thc p"ote“u CUanned therein
ization, for instance, in agri-

introductiot:

The tanning Process wiih caroms (35} szits is still the
one most used woridwide. However, atterapts continue
10 be made to develop technologies that may replace,
cither fully or partiaily, Cr (Ilf) in (ke liguid or solid
wastes produced. These attempts towards a reductioz in
the reicase of Cr (1) or to dis rcxydmfx in leather making,
coincide with thc wishes o: nealth autng-it .,wnwn ww
slizht national Jitferenczs, me severe itz to 6
Slsciiavge ol Tr ('}.‘- The ‘Lo;.' O S
1o tha of Co{Vi—is presenily under .,\.,.;blﬂi:A‘d'..Ii‘ui uj
health authorities in various ccuntries, as well as by
reprefsentatives from the tanning industry and from ’ * d
rescarch institutes. Although arguments are proposed wasies is the de-taaning of chrome shavings by meaas of
indicating that no scientificaily demonstrable reasons atkaline hydrolysis aided by the action of stable prote-

cultural a”p icaiion a5 weil as to rmanufactue industrial
procucts to be used ing the tannery iseif. Paviicularly,
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exist 1or the establishment of such strict limitations to the
discharge of Cr(lii), the health authonties in many
countrizs, applying a conservative policy, are maintain-
ing such limits. On the other niand, around the world, the
tanning sector is claiming for lower imits in the discharge
of Cr {Ii) and, in some cases, ﬂ“’h comiplete elimination.
Also, severa! research institutions are carrying out
studies and
Cr ({II-VI), almed at consolidating these industrial
cemands a2nd recommnending that the established limits
should be based on the risk invoived against the natural
environment {(documents prepared by the TUE Commission
of the TULTCS).

In the US, the Euvironmental Prolection Agency
(EP4) has excluded from iis regulztions ali the chrome
tanned solid wastes as hazardous matenials (cheval
Regulatioa 40, parts 260 to 299, july §, 19%C). However,
these solid wastes could be upgraded, with respect to their

gathering scientific results on the toxicity of

olytic enzymes at a high pH (between 10 and 11} ), SO &8 to
generate two products: collages hydrolysate (CE) and
chreme Hyc*ox de precipitate (2Cr), both with O otential
applicatioas in the tananing mdustry As exampies of this
aiternative see references 1,2,3,4,5,6, as well as reference
7 which describes an industrial facmty to process daily
40300 kg of chrome smzv:::gs The co"iag;en hydrolysate
cotained is used mainly for landfill sta zlimtion and as
fertiliser f"ﬂsLe' and Vogel Leather Company in ¥ bA)
CITEC L publicetion,” introduced a .Sv.uu_/ of the
rexgvant variables in the hydroiysis prwess which wese
used as the bases for the developmment of the de-caroming

tecancleogy agpied in the fabrication of the collagea
hyaro!ysafc analysed in this n,por[ The :la ures of this
hydio. jsate are descrided in Appendix 1. Fig. 1 shows an
ouiline f the saavings de-chroming prscca ure and ia
Aspendix 2, detalls of the method of preparation are
given.
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Figure 1. Procedure for the getanning of chrome shavings.

! Commercial enzymatic product “Alcamax” (Cergen s.a.), proteolytic activity 1800 LV {units Lohlein Volard). References to brand or firm name
does not constitute endorsement by CITEC over others of a similar nature not yacniioned.
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The following can be produced {rom every kg of dry
shavings:

@ 1.7 kg of hydrolysate at 40% w/w (mixture of polypen-
tides + inorganic salts, 73% of the “proteins” in the
shavings is recovered).

® 75C g of PCr, moisture 70% (highly-basified chrome (I
salts + inorganic salts), from which §5-95% of chrome
may be recovered, depending on the filtration system
employed.

Objectives

in addition to those mentioned in the Introduction,
one driving force i a project aimed &t upgrading wastes
is the existence of appropriate markets for the by-
products. The following goals have been fixed for this
nroject:

% o evaluate the behavior of acrylic/acrylamide based
retanning agents (modified collagea hydrolysates or
Vi) obtained by using—as a component of polymer-
ization—ithe coliagen hydrolysate recoyered during
the dechroming of chrome shavings” via alkaline
hydrolysis;

% to evaluate the behavior of non-modified collagen
hydrolysate (CH), through its application in fat-
liquoring.

Experimental Development

-

a; Experimental desion

For the leather making processes performed at the
CITEC's tamnery plant, 2 factonal experiment cesign
was introduced in whicn the variables are the retanning
agen: and the hydrolysate. Each one of the variables is
taken as a factor; the retanning factor was set at five
levels corresponding to retanning agents called MCH-
105, MCH-106, MCH-87 and DM-632, and {0 a retanning
agent free process (see section b). Tuc CH factor appears
at two levels: i.e. when it is absent and when it is 1ncor-
porated in the fatliguoring formulaticn (see section ¢).
The data on the propertics being tested were submitted
to variance aralysis and the mosi @ooropriate linear
poiynoimial model was establisiied for cach property on
the basis of the significant factors and interactions.

The experiments were performed using § sides of spiit
and shaved wet-blue bovine leather, with a good classifi-
cation, selected at randorm from a production batch in a
local tannery (4 left sides and 4 right sides). One left side
and ome nght one were taken ai random in order to
maxe up one leather, All the leathers were then cut into
butts aund divided into eight pieces of zbout 30-40 cm
each.

Each experimenial group (€ as a whole) comprised 4
pieces and inciuded a piece from each one of the leathers.
The experimental units were numbered from 1 through
32, stariing with the lowest right piece, as indicated in
Fig. 2, and continuing 1n the same way with the rest of
the leathers. The procedure bed is aimed at
attaining a homogeneous “popuiauon of experimental |

units” with replicadon, so as to allow adequate statis- \ '

tical analysis of the results.

b) Retanuing ageat variable
Using Ci as one of the componcnts, 4 local company
manufacturing acrylic- and acrylamide-based retanning
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Figure 2. Sciection of ieallier picces.

agenis synthesized three of them for evaluation studies:
two acrylic/collagen hydrolysate agents: MCH-105 and
MCH-106, acd an acrylic—acrylamids / collagen hydrolysate
ong: MCH-87. In addition & comanercial acrylic retaaning
agent DVI-692 manufactured by the same company was

evaluated. Each one of the products was used as the only .

retaaning offer, a3 10% of the shaved weight (net offer:
3.5%). Appendix 3 gives brief manufacturing cetails of
the producis.

In order to provide a contro! sample, (without any
retanning azent) after neutralization and before the
applicetion of each product, a piece of leather was
separated from each group and returned (o the drum
before fatliquoriag.

<) Coliagen hydrolysate variabie

Preliminary experiments involving the application of
CH in the retanning process, using chrome—tanned
ieathers and hide powder, have shown that non-modified
CH has no retenning properties. However, tests involving
appiication during fatliquoring showed that whea leather
properties were judged subjective.y, the hydrolysate was
o

o e F e Fe I e S e i P as
iy wes acded to the Tatliguor o mixture with

mponents, before forming the emulsion,

.ot group was assigned a single retanning agent
seiected at resdom. Four of the groups were treated with
CH in the fatliquoring formmulation, so that the varables
with and without CH in fatliquoring couid be avaiiable
for each retanning agent.

dj Post-{amaing procedime —manufaciure of softy upper
feulher—{1.2-1.4 mx)

All the wet blue leathers were noutralized in the same
experimental drom with sodiura formate {1.2%) and
sodium bicarbonate (0.5%) until & 4.4 fingl fioat pH was
reached in a 100% float with water at 40°C and in a 1h
run. Then the groups were assembled, while withdrawing
the pieces ol the “contrc! group withoutr retanning
agent”, and distrivuted in four identical experimental
drums to start the retanning process {(offer 10%, ficat
200% at 45°C, l/run'). Next, after adaing the control
pieces, fatlicuorit g was performed: 3% sulfated neatsfoot
oil + 1% synthetic oil + 7% CH—net offer 2.8%{ounly
in those groups in which the CH varizble was applied),
float 200% at 50°C, 45 min run and later fixation at pil
3.9-4.1 with {formic acid. All the pieces were removed



TABLE I
Tests with chrometanued kide powder{cap) anc resuils of the
chromatograms
MCH-87 WVMCH-105 MCH-106 652
MCH uptaken 29.14+9.6 326466 346477 275493
0/ N L
Py byihechp”  (ossome ve202%  ve212%  vo33.8%
Retanning vatue (%)  4.6+4.8 161433 175133 33.7:1:43.6
(seeappendixZ) (03399, ve20.5% vo22.0%  ve 338
Area reduction (%6)** 20 37 40 35.2

* in practical terms, the collagen hydrolysaie was not taken up by
the chrome-tanned hide powdcr

#* gel oltration test before and afler the appiication of MCH to
leathers (sce Fig. 3).

ve=cocfficent of variation.

{rom the drums and were placed on horses, where t“ney
were ieft until the next day. Drying was performed in a
Secoihzrm + vacuum + towl’ng, after 20-22% moisture
content was atiained; all the picces were staked.

o
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Tesis Applied
a) Retaaaning power of MCHs

Ic order to assess the usefulness for retanning of the
synthesized products, & chrome—tanned hide powder*
was used, applylng a procedure developed at CITEC

at foliows the basic methods for the assessment of the
tanning degree for vegetable tannage® and the guide
provided in reference 9 on procecures for the anmysis of
vegetable and synthetic tannins but incorporates temper
zture and pH variables {sece Appendix 4).

This type of analysis compiements the retanning tests
on leathers and provides data on what we could define as

“retaniing value”, which is useful for product comparison.

Additioaally, attempts were made to determine whcether
there is a correlation between these results and those
obtained in the application of retanning agents to leathers.

b) MCH gel fitration chromatcgraphy welore and olter
their application

For each of the retanning agents used in these experi-
ments with wet-blue ieathers and in the chrome-tanned hide
powder test, 2 chromatogram was obtained before and after
each application, using a columun 36 cm high x 1.6 cm in
diameter filled with Sephadex G 50, eluting with 0.05 M
sodium caloride solution +0.005 M borax. The tanning
agent’s degree of absorption was assessed by evaluating
the decrease in the typical peak area

¢) Leather evaluation

Subjective properties: CITEC’s techaicians and those
from the tapnery evaluated the leather for fuliness,
tightness and mellowness of the grain, the visaal
appearance of the grain surface and the colour of the
semi-finished leather (without dyeing). We also used the
device developed by the British Leather Confederation
for assessing the “softaess”% the property “softness”
includes the properties of the ﬁbrous structure, such as
fullness, frmness, fiexibility, elasticity and density}.

*Chrorziertes Hautpulver fir die gerbstoffanalyse, Darmstadt.
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Figure 3. Gel filtzation caromatography (MCri-103).

Physice-mechanical properties: The tensiic (IUP 6) and

tear ({UP §) strengths (both parailel and perpendicular
to the backbone) were evaluateu as well as to 10ad and -

iigtension at grain crack and at burst (Lastomeier—iJ?

C_:) 9) \ata are available on each :etann'ng agent {with and

“wiihout the addition of CH in fatliqu onnb 5 for the stads-
tical evaluation of each one of the physico-mechanical
propertics under exarnination.

UV radiatic. jasiness: samples from all the leathers wor
exposed to UV radiation for 4 and 24 h. Afrer exposure
the samples were submitted to heat treztment at 8G°C for
1 h (thermal development)!

a grey scale.

Suitadility of the grain surface for dyeing: Dyeing was not
included in the post-tanaing processes in owder 1o aliow
for o better appreciation of the avove mentioned subjecive
roperties and of the Sbrous structure. For cbcalnm"
ta on the oehavior of the grain surface v«hca dyed 2
13 cm sample from each one of the leall i
Brd / dyed with a e ‘wlhccorrp x black dye i
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asuils and Discussion

>l

1) Retanning power of IVICHs and gel fiiration
ciiromatography

Taking inoto consideration the variability that is
inherent in this material and the analytical procedure, 11
determinations for each r tamnab affcm weie performed
with chrome-tacned hide powacr 'np J- Table I shows
the average value and dispersion paremeter of cach
MCH for the measurements of the retanning ageat
uptake and of the “retanning value”.

Table [ includes the reduction in the arca of the peak
for each MCH assessed by chromatography coite-
spouding to the experiments performed with leathers

Fig. 3 shows the type of diagram obtained during the
chromatographic runs, the data relate to MCH 105

One interesting point in Table I is that the MCH
values taken up by the chp show a correlation to be
considered with the MCH absorption in the cxperlmeut
with leathers. It must be stressed that the addition of the
temperature and pH variables to the procedure dg.veio 3G

and evaiuated by means of

i



witlh cirome-taoaed hide powder (sce Appendix 2)
allowed us to atiain higher “tacning agent uptake”
values, approximately doubling those obtained when the
method described in reference 9 is .. _led, the latter
being a modification of the offidal method® These results
show the importance of giving consideration to ihe above
mentioned variables {pH, temperature) in the procedure
used for retanning chrome-tanned hide powder to attain
behaviour approaching that experienced with retanning
ageats in practical leatner manufacture.

2) Physico—imechanical properies

iIn the presentation of the siatistical anaiysis of results,
aimed at facilitating the reading of this ssction, average
values will be shown graphicelly instead of individual
data and dispersion parameters. Also, oniy the conclu-
sions counsidered as relevant will be shown with refereace
to the variables under analysis, and a description will be
made of the final models that best reficct experimental
data, without showing the resulis o the statistical analysis
supporting the conclusions.

However, mention must be made of the fact that the
statistical analysis involved the assessmen¥of the homo-
geneity of the variance; the performance of varance
analyses; the assessment of the linear polynomial model
and its validity through the residual analysis.

a) Tensile strength
Specific load parallel to the backbone

Fig. 4a shows the average values for each retanning
agent in the presence or absence of nydrolysate. A statis-
tical analysis of the data showed, with a 5% probability,
that the value of this property is a function of the MCH,
of CH and of interaction between these two factors. {t
must be noted that the presence of CH increases the
value of the specific paraliel load and that, in the peculiar
case of MCH-105, this sitaation is reversed. This led to
the performance of an analysis of the variance without
the MCH-105 data." In this case, it was showa that the
appropriate model is of the type:

eslimated value = constant + CH

C

That 18, the improverent in the value of the analyse
property is a direct runction of the Jcesence of th
collagen hycrolysate.

The peculiar behavior of wICH-105 (see also tear
strength) invites further investigation comparing it with
MCH-106, both with & similar chemical composition
(presently, application experiments are being performed
in tanneres with both retanning agents and a pilot devel-
opment scale, as well as in production drum batches).

[¢]

Specific load perpendicular io the backbone

This property showed a variable vanance, thus
hindering the statistical analysis of the data. However, a
transformation of the data allowed an appropriate
analysis of the results.' (Fig. 4b shows the average values
of this property for each retanning agent with and
without CH.

As occurred with the parzliel specific load, in those
leathers that received Cki in fatliquoring, the figures

t Sometiracs, when the mean values in one or two processes are {20
higher than other (or show particular features) and have a more signif-
icant vaniation, these procesics may be withdrawn from the analysis.
Sce references 12, 13 and 14,
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Figure 4. a) Tensile strength AUP/6); paraliel specific load (MPa).
&) Tensiie strength ((UP/6); perpendicular specific ioad (MPa).

1 =MCH-105; 2=MCH-108 3=0MCH-87, 4=052; S=without
retanning.

‘with CH’ means: application of coliagen hydrolysate {nct offer 2.8%)
in fatiiquoring {sec item 34).

SEOWSS & teadency Lo improve. A peculiar behavior was
also shown by MCH-105. A statstical analysis without
the preseance of the data from MCH-105 reduces (he
mode! 1o the:

estimated value = constant + CH type

by Tear sirengia
Tear parallel and perpendicular o the backborne

The average vaiues for cech retanniag agent, wi - and
without the CH f{actor, during fatliquoring are shown in
Fig. Sa for the parallel direction and in Fig. 5b for the
perpendicular one. Conceming this property, as for
tensile streagth there is a significant influence of the
preseace of (.., as well as a pecullar behavior bty
MCH-105, both in the presence and in the zbsence of
Ci. An eanalysis of the varance .ur 5% probability
showed that the only significant factor 1s CH. The resis-
tance of the fibrous structure in the non-retaunned
leathers, when submiited to tear streagth, in both divec-
tions, was aiso increased in the presence of CHL

Whien only the Chil factor is coasidered (32 values with
CE and 32 without CH), the {ollowing averages and
standard deviations are obtained:
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Figure 5. a) Tenstile strength (IUP/6); paraliel load (daN). Figare 6. 2y Lastometer JUP/S); strength &t grain crack (dalNj.
b) Tensile strength AUP/6); perpendicular load (daN). b) Lastoraeter ({UP/S); streagth at loather buarst (daN).
1=MCH-10S; 2=MCH-106; 3=MCH-87;, 4=692; S=without 1=MCH-105; 2==MCd-105 3=MCH-87, 4=052; S=without
retanning, . retanning,
‘with Cr.’ means: appiication of collagen hydrolysate (net offer 2.8%) ‘with Cr' mieans: application of coliuzen hydrolysate (net offer 2.8%)
in fatliquoring (see item 3d). in fatiquoring (see tiera 3a).
Average thickmess (i) of the tear streugth speciuens.
Relanning Chsiension 4t Disteasion at
Paraliel Perpendicular grain crack () leather burst (ruma)
MCH-105 MCH-185
with CH 143 1.44 with CH 9.94+0.5 13.0£0.7
without CH 143 1.40 without CH 9.9+0.9 134412
MCH-106 MCH-100
with CH 1.29 1.28 with CH 9.440.4 124410
without CH 1.37 1.34 without CH 9.9+14 12.940.8
MCH-87 MCH-87
with CH 1.40 1.34 with CH 9.240.5 132408
without CH 1.31 1.30 without CH 9.0:+1.0 11,7406
692 692
with CH 1.39 1.39 with CH 10.0£1.2 12.841.5
without CH 1.36 1.34 without CH 10.3+0.9 12.740.8
without retanning withou! retanning
with CH 1.27 1.24 with CH 85108 12.7+1.2
without CH 1.21 1.18 without CH 9.640.6 12.44+0.9




with CH withou! CiH
Parallel tear 11.7+2.8 S.44+2.4
Perpendicular tear 11.9+29 93128

A similar behavior to that described for tensile and
tear strengih ia the collagen hydrolysate under analysis
(mixtuce of polypepiides) is shown ia reference 15
dealing with the synergistic effect of modified proteins
{obtained from the deitanning of wet-white shavings)
applied along with appropriate acrylic retanning agents
and catalysts. On the basis of the results we have
obtaiged, it may be said that there is no aeed for using
special tanned solid wasties (such as wel~wiiite shavings
or other chrome-free products) as described in reference
15, when the goal is the fabricaiion of “protein acrylic
retanning agenis” and collagbn hydrolysates.

The “lubricating effect” of CIZ upon the fibrous structure,
as well as the bOfUJCSS provided by the nydrophilic pro petty
of protein hydrolysates serves as an explanation of the
resistance against mechanical stress. It must be noted
that CH reverses the general tread shown by polymaeric
syntans in i decreasing tear strength when us#d {o increase
the filling effect in chrome-tanned leather. As was shown
in Table I, CH does not have any retanning properties.

¢ Lastometer test
Load and distension at grain crack and burst

Fxgs ba and 6b show the average values of the load
at grain crack and burst, respectively, for each one of
the retanning agents, with and without CH. Gn the
attached table the distension data corresponding to boih
loads are inciuded, where non-significant difference were
found. An increase in resistance by the Gbrous structure
is also observed in this property when the coilagen
hydrolysate is present, as well as special behavior by the
MCH-105, as described previously for other physico-
mechanical properties. Ail of the resuits for the
physico—mechanical properties complied with the require-
ments of the tacner for this particular leather.

3} Subjective vroperties

When an evaluation was made or the g:am tighiness,
fullness and softness of the leathers, the visual appear-
ance and the colour of the semi-finished leather (undyed),
50% of the 32 pieces were classified as within the
tannery’s standards (high quality upper with regard to
firmness and appearance of the grain). Among the pieces
below standard, we found those that were not retanned,
4 pieces of MCH-27, 4 of DVI-692, 3 of MCH-106 aud,
the least excluded, MCH-105 with one piece. Develop-
ment experiments periormed in the same tannery with
sides, applylng MCH-105 as a single offer, confirmed
the subjective results of this experiment, as well as those
obtained regarding mechanical properties. Tre tannery
supplying the wet-blue uses a mixed Cr/synthetic/
vegetable tanning system.

As a general rule, among tne evainated subjective
properties, there was no evidence of a significant
influence of the collagen hydrolysate {(CH) variable, as it
was observed for the mechanical strength of the leather;
however, the latter procuced a better grain softness
{“cosmetic effect™). All the results obtamed for the
physico—mechanica: and subjective properties complied
with the requirements of the leather manufactured oy
the tanner (softy upper leather).

-

4, UV radiation fastacss

An evaluation, after 4 h of UV radiztion plus thermmnal
development for 1 b at 80°C of the leavher saraples corre-
sponding to cach one of tne retanning zgents, (with and
without CiH) showed a valae of 4 on the grey scale for
the valuation of colour change, while the same process
after 24 hiirradiation resulted in vaiue 3. It must be taken
into account toat wrey scele classes fasiness 5 as
representing ro cowbur contrast and 1 as maximum
contrast. Tests performed by submitting the leather
sarpies to heat for 24 and 48 h at 90°C showed simnilar
resulis as those mentioned above for UV radiation. Thc
results described as obtained for “accelerated ageing”
are acceptatble
3) Suitacility of the grain suface for dycing

A visual comparison of dye intensity ia the apph
cation test described under 4 avove aliowed us to rank
the retanning agents in the following decreasing order of
infensity:

leather without retanning > [M CH-105 and 692]
> MCH-166 > i CH=57

Development experiments carried out at taonenes wity
retanning agent MCH-105 have confirmed an increase
in colour intensity when the “protein retanning ageat” is
used, as compared with the usual rctanming system.
Similar results are described in reference 15 regarcing
the application of acrylic rctanning agents and modided
proteins, as well as in reference 16, describing the appa-
cation of a hydrolysate obtained from wet—white shavings
in the retanning _rocess by repiacing part of the total
amount of retanning ageats.

Summarising the analysis of the experimental results,
it may be said that:

@ Cm the basis of the subjective and physico—-mechaaical
nroperdes eveluaied, acrylic retaneing agents MCH-105
and MCH-106, obteined from the use of coliagen
hydrolysate by synthesis, have shown that they have
appropriate retanning uscs for the type of ieathier manu-
factured softy upper.

? Acrylic-prowin® agents MCH-105 an
mpﬂ—mu——usea a5 the ouly offer in mtmdlué"‘
allowed for the production of a semi-finished leather
with the same qualities as that obtained in the tanaery
using a mixed retanaing system {(Chrome/syuthetic/
vegetable).

© Thecollagen hydrolysate used u the fatliquoring process
increased the resistance of the forous structare to
tensile and tear strength, as well as in the Lastometer
test.

& The features of the collagen h /axolysaty and the
results obtained indicate that this product deserves
further study in post- -tanuing processes for different
types of lezther, ic which tneir hygroscopicity, Wuvu
adequately conirolled (appropriate amount of the
product added or its reduction oy chemical reactica)
might be beaeficial, as well as its “cosmetic” action
{graia tightaess).

retanning

@

The apphcanonc of the “ccliagen hydrolysate” in the
retaniing process {use of synthesized acrylic-based
hiydrolysate retanning ageatsy aad in the fatliguoring

vrocess (use of unmodified hydrolysate) are two reievant
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alternatives in the search for ways of absorbing the
considerable amount of hydroiysates geacrated during
the upgrading of the shavings: 1.7kg of CH—40%
solution—per kg of dry chrome shavingzs.

Alkaline—enzymatic hydrolysis at a moderate temper-
ature (50-55°C) is a useful process that can be easily
applied to give 2 collagen hydrolysate with useful
properties for use in leather manufacture or for use in
the synthesis of acrylic—protein retaanicg agents.

An additional conclusion is related to the test
performed with chrome—tarned hide powder {cup). In
order to evaluate the behavior of relannmg agents
(determination of what we have defined as “retanning
value™) it would be advisable to give further cousider-
ation to the official method of anaiysis for the evaluation
of vegetable and syntan tanning agents, inciuding the
temperature and pH var ables while adjusting the
retan—chp ratio and the reaction time giving cousider-
ation to industrial application conditions. The afore-
mentioned suggestion should be discussed within the

LTCS-IUC commission."”

Trials carried out in tanneries using acrylic-protein
retanzing agent and collagen hydrolysatejm processing
upholstery, grain upper leather and split upper leacther
will be reported shortly.
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Appeadix 1
Feaivres of the “cellagen hydrolysate” (CHj {moisiure free basis )

toial ash (550°C) —range 13.5%~16.0%

TRN —range 14.0%-16.0%

fats (extraciable in petroleura ether) ~range 0.2%-0.7%

chrome(Iil —range 30-150 ppm

pH (15% solution) - range 9.5-1C.5 '
proieinous raatter - mixune of polypeptides (MW

range 70600-10000) (capilliary
chromatography assessment)

Produci storage {biological degraaation)

Tae 40% CH solution obtaineé by ccacenirating (vacuum at
85-90°C; the hydrolysis product (10% CH solutior), did not dezrade
when maintained in the laooratory under normel emypcrature condi-
tions for z period ¢f about 4 months, Bacterial degradation, afier taat
period, was confirmed. It s advisable to protect e product with an
appropriate bisdde if proposing to store it in & tanne.,. Biodegra-
dation assays are under way to scleci the most suitable biocide which
wiil not interfere in the synihesis of the MCH{'S.

Appendix 2.

Collagen kydrolysate: raethod of preparmion
(Al percentages menlioned arc referred to aried shavings weight)

700% of water (55°C) is added to the reacior together with Z.0%
caicium hydroxide (Yme is dispersed in part of the water 30 min before
additicn). Chrome shavings are added 2nd the mix is stired for 30 min.
Aferwards, the shavings are treated with 6.0% sodium nydroxide for 3 h
(ailzaline hydrolysis siep), and tien 1.5% of a commercial enzyme
nrocuct—arcteolytic activity stabie in aikaline meedivm—is added
{enzymatic hydrolysis siep), the mixture is [urther agitated continu-
ously for 3 h.

The reaction was carried out at lemperatc. o between 55 and 57°C,
while the final pH value was within the vange 16.0-11.0.

The conditioned aikali—enzyrae chrome siavin g5 are then submitted
to an “exiraction” or “cook” time at 90°C for 30 minutes. The veaction
products are then left to siand, without heating, for 16 hours. The
dispersion is then vacvum filiered, and tac hydrolysate (10-13% w/w)
is concentrated (o 40% W/w—Ch———rcady for use.

Appendix 3

. T !
Some characterisiics of ha rutanning agenis sied

in (he development of ihe “acrylic—protein” retanning agenis—witn
the mcorporation of collagen hydrolysate as one o the polymensation
corponents—a local compiny, Caiiesa s.a., synthesized three products
following a ciassic catalysed redox acrviic/acrylaraide polymcrisa.ion
These exgerimental producis (approx. 35% w/w) have teen named
“Medified Coilagen Hydrolysate (MCH)”

M CH-105 and MCH-106 are polyzorylic acid partly neutralized
and “rooduicc™ with collagen hydrolysate (polypeplide chains). The
collagen hydrolysate replaces the 30% of the totad amcuni of acryiic
acid nomaliy wsed by the company for the manufacturing of its
vetanning agent comioercialised under the trade mack DM-692).
According with manwiaciu. s informatica, and taking into consider-
ation conditions of produciion, retenning agent MCH-106 has a
higher moiecular weight than MCii-105.

Retanning agent MCH-87 was obtained in a simiiur way to
MCH-105 and 108, but used & mixture of acrylic acid and aciylamics
insicad of acrylic acid.

The produ - arenot a simpic mixture of polyacrylic acid + collagen
hydrolysate; these ‘experimental products’ ere at present being assessed
by molecular weight and {urther characierisation. Gel filtration
chromatography has shown that they arc not physical mixtures. ia
comparison, when 4 mixture has en deliberately made, two phases
hadve separated afier & couple of weeks showing component sepaiation.

Appeadix 4

Determination of “reianning value” using chrome—tanned hide powder

The retanning vazlue 13 determined by applying a given amount of

the retanning agent to chromed hide powder (chp), so as to maiatain &

N



total salids / g chp rato of 0.540.02. An approximatiely 13% (p/v)
solution of the retanning agent is prepared (and fillered, if suspended
components exist) and the {otal solids are determined by drying 10 ml
of the solution by evaporation in a vacuumn at 98°C-100°C.

A given amaount of chromed hide powder {(with known moisture
content) is weighed so as (o contain 3.0 g of dry substrate. The latter is
placed in a 50 ml covered Erlenmeyer Jask.

100 ml of a solution is prv ~sd with the necessary amaount of the
retanning ageat to be tested, maintaining the aforercentiones .5 ratio,
plus distilled water as required. This soiution is poured intc the
Erlenmeyer fliask, which is agilated manuaily for 2 few scconds and
then placed into a thermostatic bath at 40°C42°C equipped with 2
reciprocating platform. The sysiem is left to react for 2 nours under
continuous agitation.

After 2 hours, the Erlenmeyer Bask is reraoved and the pH is
measured and adjusted to the vaiue at which the retanning agent wiil
be used in production. Then, the flask is placed into the thermaostatic
bath and agitated for 1 hour. After removal, its contents are Sltered
through a No. 43 Whatman filter, If the resulting fiquid is not Siear it
must be filtered through 4 0.45 microns membrane. 235 mi of the filicred
liguid is pipetted into a crystalliser or into a capped capsule and doed
by evaporation in a vacuura oven at 98°C~100°C to constant weight
(two weighings at an interval of oae hour do not diller by more than 2mg).

L

A blenk is run, without adaing the relanning agent solulion and a
douable determination is performed, tsing two dillerent saraplies. Then,
tne following caiculations are made:

(1) weight of offered solids
% of total solids of the original solution x pipetied vol. {ml) [ 150

(2) weight of residue fier treatmment
[weight of residues in 25l (g)
—weight of the blank residue in 25 ml (g)]
x 10 ml j 25 mi
(3) weight of solids taker up by the crp
uptake weight = (1)~ (2)

(<) weight of the solids taken up es a percentage of the offered weigit
(3K =< 160
The “retanning value” is assessed by means of the following ratio:
reianning velue=[weight of the solids taken wp | 3.0 g chp] x 100.



