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THE PROPER UTILIZATION OF BY-PRODUCTS FRON HIDES AND SKINS,
LEATHER AND LEATHIR PRODUCTS INDUSTRIES

Iptrodyetion

Shoe and leather induetries are charocterised by & high
amount of wastes because they use non-homogenous rew saterial
as ite shape, thickicsa and quality are concernsd. A high
amount of woste is produced not only due to the necessary
correction of the psttern in hide processing, but also due
to the need of producing different products from rew msterials.
of 4ifferent proveniencc, age, 84X, rece and histologically
different structure. Also the influence of different produc~
tion technologies used in the penufecture of special types
of leather, footwear and leather goods is an iaportant factor.

In the preparation of leather and leather articles
various kinds of wastes are produced which wostly consist of
hide substance, i.e. proteinous material vhich cen be utilised
for the preparation of other products being somstimes econo-
mically very interestinge Besides the sain projortions of
waste from hide substence which is not tanned and is produced
4n the manufscture of leather, er which is tanned and 1o
produced in processing leather or in the manufecture of final
products, o great nusber of other wastes ~f a quite different
character 1s produced in the manufacture of leather and leat~
her goods.

In converting hides to leather, and then, leather to the
£inal product - footwear - a high amunt of rew msterisl i
lost aswoste compared with other industrial branches. The
aost serious losses occur in hide substance, If we count
together those losses, occured in the production of lesther
and in the production of footwear, we get the valus of total
losses between 50 and 70% counted per econtent of hide substan-
ce An the originsl hide. Thus, it is obvicus that it is mece-
ssary to pay the greatest poesible attention to the utili-
sation of these wastes.




However, all types of hide and leather wastes are not
utilisadble to the same extent. While in untanned wastes we
know a groat nunber of sconomically interesting utilisstions
(e.g. the rroduction of rrtificial casings, gelatinep and
glues, fibrous uaterials for ihe production of semi-synthstic
leather and technicel fats, in tenned wastss we Xknow only one
economically interosting utilisation, i.e. for the production
of fibrous leether. i: &lould be moted thot also & muaner cf
sconomically loss attractive processes exist which, however,
fros the economic standpoint are very interesting: preserving
hair and bDristles, production of fodder, fertilisers, auxilie
ary shoemaking materials, technical glues and vetting agents.

However, in the processing of hide end lsather wastes
we must toke in considerztion pot only the prodleme of econs-
mical utilisation of hide substance, but also the problems of
kesping the cleanness of living conditionsc Improper methods
of liquidating the wastes (burying, throwing in rivers, bur-
mishing , free fouling in dumpe) are a dangercus sowve of
‘possidle poisoning the s0il, weter or air by products of
putrefsction with no respect to unpleasant sdour and support
of the existence of rodents.

Another sspect in oensidering the effective poseidili-
ties of processing tanner; and ehoesaking westes is the
probles of their centralization (total amount of m.
poseidilities of collecting and conts of their tnupmcma)’
vhich is the conditicn of their economic processing.

With respact to sdeve mentioned foots we pey our atten*"
on, in the following texts, to ihe mdmm&
tannery and shoemaking wastes, to the sconomically wost inte-
resting sections: -
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Chepter I gives a total survey on the sccurence and utili-
sation of wastes and 1s mostly devoted to the interesting
sethods of using non-tanned wastes and to a short specifisntion
of the ocourence and processing of tanned wastes end by-products
of lesther and shoe industry. _

Chapter II 4o specialised to sconoaically most imtorectine
aethod of utilising tanned wastes in tamneries, i.e. to the
produstion of fidrous lesther. .

Chapter III deals with the most modern and most effective
aethodr of processing the tanned and nen-tenned wastes for the
production of semi-gynthetis leether.

| In studying the mentionsd materials it is nesessary to
consider that the eonditions for the evalustion of westes fros
leather ond shoe industries are not identisally comvenient in
every soumtey. Mesy of the mentioned mthods of utilisirg the
wastes are sometiies nearly unrealiseble G to too sporedic
oscurense, unsuitable climste, tnsufficient dagree of the
developaent of other industrial brenches, etc. Thus, these
pepere should serve for general {nferustion sbout the most
sodern mstheds of utilising the tannery and shoessking wastes
and sannot be censidered for an cxhsusting imstruetion.
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CRAPTRR I PES NMVEY OF OCCURINCE AND USS OF
TANRY AND SEOBMUKING VASTES
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CHAPTER I :_THis SURVEY OF OCCURENCE AND USE OF




The Survey of Occurence and Use of Tannery and Shoemaking
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1. Oeccurence_and Divisio

With respect to the processability, tannery and shoemaking
wustes are divided into three groups: untanned collsgen astes,
tanned collagen wastes and other wastes.

1.1. Uptanned Westep
Untanned westes are most valuable for the subsequent pro-

cessing and con be 8lso well procossed because their contain
well utilizzble native protein. Untenued proteinous westes ere
divided according to the type and occurence in the following

way:

- w0 - "y wb N D e o come onGD WD TS B

Type of Waste: . 3‘.3“‘2{"2;#2:‘"‘5@«4 Hides
Trimainge 1
Hair : e
Mashine glue stoock from the productien of
"sole leather »
from the production of
upper leather a6 2
from the production of
celf lsather 1
Nend glue stock from the production of sele
leather 4.9
fron the produstidn of upper
lsather 4.9 4.9
from the production of calf
leather 6.0
SalAS_slue_stock frop side leather __ _____ . LM

In collesting these waatas it 18 necessary to toke care
of their good curing becsuse proteinous moterial is avery
faveuradle medius for the life of micrcergonisas and putrefiee
very eagily. liming is tho wmostly Seed msthod of curing.
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Drying, salting and {frecsing ere lees usual methods. Ireezing
13 especislly problenstical baceuse the frozen material is
nearly unprocesseble and defreezes slowly. Properly limed
weste can be otored even outside the building if it is pro-
tected from rain.

1.2. Tenned Vestos

Tepned woates neke moro difficulties ip the procesaing
than untonned wastes beceuse it 1o very aifficult toreleaso
the bond of tamuing matter with collagen without the simulta-
‘pecus deaper dostrpction of collsgen molecule. Therefore,
thess waates cen be prastically presessed only to fibroue
articles or to deeply hydrolyzed products. For exonple,
westos of leatler tanned by nature) or synthatic tauning
ssterials cernot be used at ali for the production of fodder
becavse tanning materials bsing hydrolyged are decomposed to
lower phenols which must »ot be present in the fodder even
in tracen.

Ascording to the oscurence and quentity the tanned
weetes ore divided as followsd):

RGP o B 46 OV 4b 0P o 3—¢uu-—~—~¢.-;

, cened pOr Yelaht of . ...
Type of Vaste . .. Yet Ms2e _Tipiengd Ieather
Chwoze tenned shavings of sides u -

pf pigeking 9 -

Ohrone tar13d split ®) -
Vegetable tanned shevinne %) -
Yegotable trimuiiyd x)
Vesie in clieldng vagetable tanned

sude lsather .
Vaste AR clicking clwowe tunned

| lsatiher

Weste iR elicking vagetadle tanned
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x) Data on an average quantity of westes cannot be given
because the quantity chenges severly depending on the uged
technology of laather production. The present gituation in
the techrnology of leather splitting heavily influences the
mutual proportion of tanned and untanned wastes because in
individual plants tha leather is split either in the pelt
condition or in the tanned semi~-product.

1.3+ Othep Wostes

From the other westaes in the leather and shoe industries
the most importont wastes with respact to their quantity are
tannery effluents and non-proteinous wastes from the produc-
tion of footwear.

1.3.1. Tennery Effluente

Yerious amount of effluent is produced according to the
preduction teshnology in the plant and aceording to the situ-
atien in woter supply. Consumption of weter needed for the
processing of 1 kg ol hide renges from ubout 60 to 100 1t
dopending on the kind and conditions of the production. This
amount sherply increases if the wastes are processed directly
in the tannery, Jor exemple, in the production of glus about
700 to 1,000 1u of water is needed for 1 kg of the product
and in the production of gelatine tho comsumption of water
{nereases to 1,000 up to 3,000 1t. In the production of
fidrous leather the senswption of water is 150 to 400 1t per
1 kg of the product depending on the used produstion techno-
logy.

10320 Wagtes from the Production of Nonslgsther Feetwesr
These wastes are divided into rubber wastes, rubber
sosted fabrics, fabrics, mixed wastes, wastes froa synthetic

esteriala, paper and wood.
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In the greatest quantity we meet porous and compaect ruhhev
wastes in clicking the shoe perts, thon, wastes frem mouldin;
and wastes from synthatic lcather. In clicking shoe parts tha
wastes renges from 15 to 20% of tihe arca or weight of the pro-
cessed uaterinle.
1.4. Survgy of locoos 25 Jroteisnous Matoriel

Vi th respect to very Jiffirent dry wa..ers in hide c=nd
leather wostes and with respect to the fact that proteinous
material is the most utilizable part of westes, the balance
of nitrogen loss which is the factor of hide substance giveu
us the clearest survey on the occursnce of wastes in conver-
ting the hide end leather to footwear. According to Pektor
and col.z) the balance of nitrogen in converting the cattl:
hides into footwear is as follows:

D EPED OB db Al L] o

Nitrogen loss froa the ﬁnm Dry\

Operation Matter of Hide Substance in %
DU ISR SR - - L -
Sosking ~ laing 6.6
Machine fleshing 2.7

Hand re~fleshing 1.4
Splitting in pelt condition 6.8
Deliming - bating 2.4
Tanning -~ pre-finiehing 7.8
Shaving 5¢5
Splitting or tanned leathar 13.0
Waste in clicking 7.7
Other losses 3.7
Utilised for footwear o4 e

Totel 100.C0

AR AD el et eRNe
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Of course, irom the nentioned wasteu some are returnable,
4{.e. they can be used for other purpese in the tannery or in
the shoemaking plent, e.ge the oplii Ifrom temned leather and
s proportion oi shavings. Thus, the utiligebility of hide
substance ircroasas %0 about 40%.,

2, gg_ocamximj

In the prosecsing of hide &nd jeather wuates the latter
can be also divzided into three basic groups:

- wastes containing rative collagen
« wastes containing denaturated (pre-tanncd) collegen
« 0ther wostes

0 Gl o amarb <9 GI5 S

2.1. Proceasing of Wesgtes Containine Nativa Collagen

2.1,1. Quelitstive Depcndencey

AP Ow 0 &-: BN kB

In the processing of these wastes we know thet the
obtained produats ere the mor veluable, the less decomposed
or changed arc proteins in their structure. This preserving
of tha proteinous structurs depcnds not only on the sharpness
of the used techmiogy of weste processing, but also on the
quelity of wagtes. From the combination of these conditions
we have conpiled the following sequence of the most valuabdls
wastes ‘oné tnc most economic mathodo of processing:

-me s - - an nep o W - . o

r
Material crodeet

Split polt gluw® siock Nurous matertial for semi~_ynthe-
tic leathar '

Sungica). caterials
Avtificliel casings
Split + hand gluc etenk Edible and photogrephic gelatine
, Technical gelatine '
Hend glue stock + High-viscous giues

suttings of fur leather
Machine glue stock low-viscous glues
Toddey

Pastidizerg
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It is obvious that aceording %o the glven survey it is
possible to obtain elso less valasble products even from the
peterisls of the highest quality. 0f course, the reverse
combination does not exist. The mentioned survey ensbles &lso
a great number of inter~-stages owing to various quality and
combination of the given kinds of materials.

2.1.2. Bagic Methodg of Progesolns
2.1.2.1. The Production of Semi-Synthotic Lesther irom non-

S AP St EDG+ oG 4b =

teanned wastos will be dealt with in Chapte™ Iil.

2.1.2.2. Production of Artificisl Caoings

Thie production neede & highly specialized rechinery .uc
equipment and from this resson the capital coste ace high.
Chart of the production is approximately the following:

AFesERtiaa B sTHEY (MR (Weahlaw (Isieliiiny
Ry (kY (EDERy (SSiEiening
[y (TEELP (ORI (VGERY [AONEy

The production of artificial cneinge is lpited only ‘c
technically most dsveloped countries, such es the U.S.A.,
Cermany, Sweden (Trade Mark Neturin), Crechoslovekia (Cutisi),
Spain (Pibran), Swies (Elastin). In the neer fulure the oril-
£4cisl cesings sholl be preduced alss in Yugoslavia &end th;
U.8.8.R.

Finished prouucts v aujusivd to the widilhia foom 200
to 10 mm and length psr approz. 25 m. The artificial caeings
sust withstend the boiling test, it must be sterile, it nust
be tenned with hygionic tanning catters {aldehydaes, wood
distilates) and in the production excluaively drinking watot
gust be used. Tho raw materiel must be hygisnicelly perfact
(content of anthrax!). Split glue stock for thao producticn
of srtificial casings must also have @ great number of
standardized properties.
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201.2030 gggguct;on of S!_L!“gel. lhtor&_.a_l..!

~ In the production of these material the processes ars

desically identical with the techmology of the production of
artificiel casings. However, the production s more coaplice-
ted because cere must be taken of a greater hygienic perfecte
ness of the products and their perfect sseimiladility in the
human body. To the most known products belong surgical threasds,
isplantation articles, artificial sorts, ihe wost known menu-
fecturer of these products having the grectest experience 1o
the American Bthicon Corp., Somnarville, N.X., U.S.A. Though
the price of thege products is consideradbly higher than that
of other producis from tannery wastes, this production does
not utilite & wore sudbstantiael proportion of tannery westes.

2.14204« Production of Jelstines and Glusg

| 0 ul @b G A6 b G DA GF o G 4B 08 ¢ & ED AP

At the present this utilisation of collagen westes
representd quantitatively the cost important method of
1iquidating the untanned wastes. It is becauss the used produo-
tion technology ie simple and the production is relatively
eheaper with respuct to the investments and mschinery,.Another
peasen is that the products are demcnded for a great number
of important industrial branches.

In the production of gelatine and glue a basically iden-
tical prinsiple of production is used: the cleaned and pre-
pared rew matericl is thermally hydrolysed at the presence
of water. The obtained protoin sslutions are thickened and
drted. The differcnces depend only on the kind (quelity) cf
the processed raw materials. While from glue stock with &
high content of purs collagen we can obtain the highest-grade
gelatins using & more complicated productien technology, from
inferior rav materials (machine glue stock) we can obtain only
the lower-grade gluse even if we take the greatest oare of **:
production. The properties of the used rew materials are
approximately the following:
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OGlue Stock of le‘for;nt Sﬁi‘t Hand Glue Machine
Provenience and Weight Classes Stock Stock Glue Stock

e ab G AP O o - r 22 - G B P <D eB GRud AR e

Water content in % 72.0 1’0’ 7.4
Pat content in % 0.3 0.9 7.7
Ash content in % 3 | 2.9 3.)
Proteinous metter in # 27.5 2%5.6 10.0

(nitr gen x 6.2%)

P R i L d el S . em e mmepUss v VO endhER b o O - e ubab &

Diagrea of gelstine production:
[PReEtNLy (Weshing (ISINIYLY [ESINNY (FIIEESELST/
(PSSR

In this production diagrea we can oonsider also othor
elesents (instesd of thickening the solutions only diroct
cooling to gel condition, boiling by ciroulstion method,
pressure beiling, stc.). However, from tho sodern asthods of
arying the goletine end glue plants havc not accepted &rying
by pulverising beccusa the products are too voluminous and for
the use they oennot be macersted st all.

In the production of gelatine and glue we must take in-
consideretion olso the locel influenses. The production needs
‘s grest emount of water, in high-grede gelstine it must de
arinking weter whish is soft ond hos @ low iron content. The
production 1s Aifficult in countries witu high tesperstures,
and seinly, with high relative naidity of eir ceusing
trouwdles in érying and storing hygroscopic produsts. The yields
in the produstion of gelatine and glue are spproximstely tho
followings from split glue stock we gt 14 to 108 eir-aried
peroduct, fros hand glue stock 14 to 1 TS end frem mechine glue
stock 8 to 10K, Inproommmhlughnmlnnt
olnmx.)to!iofmmcduu fat. The produsts ere
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sensitive to the action of decomposing basteria and it is
necessary to preserve them. In the technical products it is
carried out by sinc sulphate of phenoli: In case of high-grade
gelatine we use sulphurous acid for edible gelatine and phenol
for photographic gelatine.

In the production of lower-grade products (technical
gelat:ne and glues) the te hnology is cha.ged in such 8 way
thet the rew materiacl need not be so perfaoctly limed and
weshed, the row material is boiled with lower cere, i.0. at
higher tesperatures and more quickly, and due to lower quality
the solutions must be always thickensd before cooling. It is
neceseary to know that the differences in quality oscur very
slowly and continucusly in a number of products, so that it
10 impossidle exactly to define the quality line between
gelatine and glue. We give some Quality criteris, however,
fyon the above mentioned resson they muot be considered only
for o fremework und it is possidle that some product with
certain preperties could et one time correspond with two

quality clesees.
Survey of Some mnnt;' Factors in Gelatines and Gluss .

OF EHENE GDED > GBI e s G OB VI SHER W A ab S-SV UDED e aren -

Baidle Technicel Righ- Low=

Tasbor Gelatine Gelatine Viscous Viscous
B Glue Glue

Max.water content in % 16 17 17 17
Max.ash content in % 3 2.5 e 4
Ma.viecosity in cP ‘3‘ |
17.798 solution at 40°Cc  5.0% » 3 12.5
::uouuy decrease

24 houre 1in % - 3 13 b
pit ’f 1 % selution 4.0-7.0 %5070 9.0-7.3 3.0-7.5
Min.stiskiness in kg/en? - - 100 )
Min.melting point in °C 28 - - .

m of mechanical

twttiu ing - - 0.1 0.2

- MDD - SENEDEE € o SNBSS END e

s = for 6.67% “mm’
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Besides this, in ediblo gelatine thay aleo standardize
smell, colour, content of liquefying microbes, content of
sulphur dioxide and content of toxic metels.

1n the processing of gluc stock, especially of machine
glue stock, much gat is obtained in boiling the rew material.,
Fat is very valuable product and 1s sold for processing in
other industriol btranches (production of soaps, fatty acids,
greasing agents). Fat 1o such & valuadble part of glue stock
thet somstimea tho glue stock ia boiled directly only for
obtaining fat and the proteinous remainders are not utilised.
However, from thoe hygienic and econosic reasons we cannot

The dpecislists have padd a consideradble attention to
the prodlems of fat obtaining. In the lsst years several
quite new methods of fat obteining opposreds The most impore
tent 1s the method of lLyeiol Inc., Kansas Oity, U.S.A., 18
which the glus stock is processed thernally and by csntrifue
gation. Other works were paid to mechanical methods of
resoving fat especislly in cascs in which the degrescsed and
undenstureted hide substance shall bs obtained.

Utilisstion of glues and gelatines is very saaifold.

A certain survey oan be obtainad froa the following Table!

Product Consumer Industry -

....O..‘ Dot - PRSP PRp

Gelatine Pharssceutical, edidble grade,
photographical 1ndustries

Techrical gelatine %olygraphic, decoration goods,
. textilo industries

- - e Wmebed

High-viscous glues Production of matches, scouring
pepers, pencils
Low=visoous glued Flotation of ores, pasimter’s dyes,

wood- sesing indust r
h m{““ﬂ ng Ty, pepe

RPENE ISR b s B e IPg APED S EP P EBEes
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Despite all offort for more effective utilisation of
proteinous fibrous material conteined in glue stock and other
untanned wastes, the production of glue and gclatine is always
an cconomically interesting proccssing of wastes because it is
a source of still very needed producte. Despite the greatly
developed industry of artificial materials, we have not yet
succecded in finding a suitablc substitute for phetographic
gelatine, tochnicnl goelat.ne for the preparation of printing
cylinders, high-grede glues for the production of mathces,
pencile and scouring papers. Also the interest of eonsuners
in edible gelatine has the always rising tremd.

2,1.2.5. Production of Fedder

I S seud SHER 85 au- b 0D o

The r-oduction of fodder froa untanned tannery westes
i podbh bocause the preteinous proportion of glue steck

1s foreed nearly exclusively by the collagen pretein whish
10 composed lile other proteins from a number of amine aside:

M msm..-- of m}m

e e S0 aw --manwm

mm Annb Acids Other m Aside

unu 1.1 hydroxy proline 13,02
dsucine Je22 ssparagic acid | 2.68
1s0leucine 1.03 gluteaine aeid - 9,01
thionins 0 treonine 1.47
methionine 0.40 serine 3.60
lysine 4,10 prolins 15,16
arginine 7.05 glysine - 26.62
phenyl slanine 1.8) alanine 914
tryptophan 0 tyrosine N 7% | )
histidine 0.67

eystine 0

D D B P 45 AP UL &R s v o SIS — e P O GBI D G0 GHED ED 1D 4D D JDED GBES w4+ S UMD SHER GV ENED 4b vt EHID TN 4




Collagen is digestitls and reprosents the edidble proteln,
Despite tha deficiency in certain gscential amino scids (there
are suino acids which the aniwal body muot get in fodder
boceuse it cannot produce them itsclf in the transformetion
of proteimous £00d), namely thionine, tryptophane and cystine,
collagen represents a valucble feeding clewmant i1f being comnle-
ted wath other full-value proteine, With the deficiency of
foeding proteins in the world, tne rodder .rom collagen
wastes are, therefore, & demended product. The feedinyg valuc
i increased by tho eentained fat vhich is well degestible.

Podder ean be prodveed with reepect to the price of the
rew material (glue stoek) only from meshine glue stock. Othor
kinds of glue stock ars identisally convenient for the pro-
duction of fodder toe, But they cre oo valuable with recpect
to the fact that it is possible to obtain morg valuadle pru-
dusts from it than the fodder.

In the processing of untanned hiée wastes we must talke
sore that the row material is properly removed ofnealeium
seltes and other iupwritios. From this reeson unlined rlue
stosk 419 @ mere suitadble raw natecial. FPurther, it 4s neco-
seary to take oare of the hyglenic perfectnoss of tho raw
saterial, especially, to bo frec of anthrax, though ths prc-
per techmological processes are ueudlly carried out in such
e woy that they limit the sporss of auilrex survival to a
lowest poeeidle oxtent. |

We lmew two msthods i fodder production from uniannaed
hids wostes: 1igrid fodd-~ and &y foéfar. Eath methods have
their edventages and disadvantages. The main ndvantege of
processing for the liquid fodder is that thickening and drying
solutions or drying the obtained fibrous materials is elimi-
nated. However, this advantage ie reduceu with the fact tioul
the 1liquid foddor cannot be properly praescrved, and thus, it
cannot be stored for o long poriod, end that in ite aistritu-
tion we must transport a greater proportion of water than ia
the weight of fecding material.
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A typical exsmple of well solved processing of machine
glue atock for liquid fodder is the preduction of proteinous
fodder in Winschendorf, Germen Democretic Republik ). A orine
ciple of the production is approxiuately the following:

(Wslw QHay OsNIng (Fressupe Bolllng
(M xIng vIth othor_protelng’ (Diatributien/

I4quid fodder is regularly distributed to hepl pig
feeding stations and is £64 withnrut troudblesn with tho additien
of the needed admixturas (starch, vitamines). The prodused
fodder contains approx. 8 to 10% of digestiblc proteins and
20 to 2%% of nutritious matters.

An example of glue stock processing for ary feeding flowr
18 the process acoording to tho Freneh Patent. The production
19 considercdly difficult, however, tho product can de atored
long. As to ite nutritious value it is compared with ordinesy
feeding flours of the vegstable or onimal origin becsuse frem
essential amino acids it does not contain only tryptophan,

The principle of the production 1s as follows:

(EEESRSEIBILISEY [UASRIRAI pHoSSsslng (Towatitlng
(BN ASLy MaHhny Joetslhy
(eiBtaERt Y (EyInY (NI

Besides the mentioned mothod of processing also other
methods arc known, e.g. the prepearation of liquid fodder
types from fur wostes by scidic hydrolysis, the preparation
of &y pelletised fodder types for poultry by treating the
glue stock with stesm, centrifugstion and drying, boiling the
glus stock with phosphoric acid and extraction, alkall trest-
ment in c¢old condition and pressing, pro-tanmming by alum in
acid medium, preesing, neutralisction and other.methods.
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The mentionod methods Of processing untanned hide wzstcs
for foddor means that this utilization of proteinous metter is
technically and agri-ulturally interesting and if the needed
aconomic conditions arc given, it represents one of thc perfact
utilizations of hide wastes.

2.1.2.6. Production of Fercilisers

When Using untanned hice wastes for fertilising fields we
cannot talk about the production of fertilisers but only about
the "utilisation as fertiliser”, For fertilizing we cun use the
glue stock of cuttings cither directly or we can use only their
renainders which have been previguely trested. Fertilising by
original glue stock is interesting becauss the gluas stock
trensfors, according to its &y matter, sbout 1.6 % of casily
dscomposable nitrogen into soil. However, tiis is rnot practi-
eally dons because the glue stock ¢sn de processed wore econo-
mically. Further, in fertilising 50 to 808 of weter would be
transported on the field, and et second, the glue stock must
be immodiately plovghed because otherwiss it would be a source
of odour and sanitary infection.

The use of remeinders after glus stock processing (sludges
and undboiled remainders from the preduction of geletine and
glues) ic more convenient &ue to their sero residual value.
However, throubles with the transpertation of needles water
and odour are not eliminated, and moreover, anothor trouble
ocours, i.e. an incrcased sontent of fats in glue remsinders.
Sludge in this cesc can ocontain up to 32% of fat which is hard
assimiladla. In such cases it has aleo very_Jdew econtent of
nitrogen.
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2.2, Produstion of Pre-Tanned Westes

2,2.1. Value of_gg__e:'l‘nnmd Wastes

Wgstes from lcather, which has been tanned with vege-
table tanning matorials, chromium, fate, alun, formsldehyde
or with other methods, are much more difficult to be lixivie
ated when compared with untanned westes. It 18 caused by the
faot that the tanncd co.lagen is denaturated collagen which
has becoms, due to a chemical change of its molecules, non-
voilable, non-digestible and very hard bacterially degradable.
These wastes cannot be processed to gluos and gelatines, to
velusble focdder or furtilisars,

Practically, the only method of utilising the tanned
westes in the shoe and leather branches 1 the utilisation
of their fibrous structure for the produstion of £ibrous
sheots bound by masrosolecular agents., Chrome tanned wastes
can be relatively most easily de-tanned,and therefore, thay
are partieally used for the predustion of zlues, fodder and
fibres for seni~synthotic leather.

In the processing of wastes froam findi ghed leathers
there are other influsnces affecting the processing, nomely
nearly full chemical inability to degrade the grain side
and, et second, the oontent of some veterinary inadniseible
setals contained in the used tanning or finishing baths.

A partisl advantage of the tanned westes is their lower
sost, bacterial resistance and a low moisture content if
thuy are stored undor r reof. This ensbles their wore eceno-
sieal trenspertation mul storing. Another advantage of these
westes 18 that after their &rying we have &t ow disposal
nearly in every place an emergensy sethod of their liquide-
tion, 1.0. covbustion &irectly in the pleces of occurense.
However, the not caloric value of d&ry pre=tanned westes
equals only tho net celoric valus of less-grade brown coal,
In combustion these wastes the disadvantage is an unplessent
odour of fluo gasas.




Survey of some properties of tanned wastes:

eptiubusesaslld

Water Content Hide Substence Ash Content

Weste in § Content in $ ing
Vegetadble tanned

oking weste 14.0 41.0 2.0
Chrons tanned
elicking wastc 14.0 42.0 6.4
Chrome tanned
shavinge 58,0 2.0 13.6
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8.2.2. Daae Wothods of Processiog Temed Vastes

2.2.2.1 Profustion of Sexi-Symthetic Legtber

This production will be dealt with in mers details ia
Ohapter 11X.

£:2.2.2. Proowtion of Yivrous lestber
This produstion will be dealt with in more detadls in
Chapter II.

“"",'M

Frou tenned wostes only chrome tanmed shavings eam bde.
processed to glue because owing to their small pieses they
have & sufficiont surface for de-tanning to procesd in an
esceptable time and intensity. De-tanning i¢ done by alkall
with the required basicity and ion power. In the prestice
41t 48 sbove all megnesium oxide. Then, the rew ssterial is
waghed and boiled and is processed in an ordiamy giue pro- .
Susing sethod, Yield 1s ususlly lower then in the precessing
of giue stock and the quality of produste is alee lewer
desause the rew rmaterial is densturseted. Meximm vAsecsaty
of the obtained glues is sppreximetely 23, lswever, the
obtained glue has & very niee Wright light-yellew eeldeur.
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In the lit.erature a groct mumber of methods is patent
covered how tu process chrome tanned shavings to gelatins,
e.g. according to Stetgnm” However, the mothods are _
considercbly @ifficult to be realised. Up to the present the
preparation of golatine from this rew matorial has mt bua |
realised in a greater extont. 5

2,2,2.4. Proéuction of Flmnlﬁﬂ

The theorotical fortilising matorial ot tannad mtu |
008 pot differ such from othor protcinous fortilisers. Content
of nitrogon in md and ﬁniﬂud leather is adout 70“0
However, the use for fertilisore ie consideredbly unfavourable
end unusual becsuse the tanned collagen docoBpOSes Very. slowly
by microbial processes, so that the fortilising effect is lov.

In ordor to improve the quality of these fertilisers the
senned westos are somstimes partially hydrolysed by stesm O
redde, favovrsdbly by phoephoric asid, or by aixing thea with
3ime or echousted vegetable tanning sateriel in order to
4nerecse the loosaning effeot 4n hard soils. However, despite
tho mentioncd improvements the fertilising effect of those
fertilisers is low and their price after further processing
19 unacceptably high when caloulating ths nitrogen content in
m&m vith other r-mmsm ’ upocuny with ertifiociel
oned. . .

'02020’0 mttm Of w

“¥hen usine the tmmtamu qmuury
to Go-tan the waste woll, m-mofm»hwmz
i mmro-e.wuwnmuummgcmmu
“m.wcw Ofm) tbﬂbd 1.“”"1”0
mu.itcmthmdﬁthwwbm
becsuse even aftar dotanning, the residual ewounte of phenols
would recein in the rew meterial. Better nmuoaanmu
the de-tonuing of chrome tanned westes. By an intensive




-2 -

anfluegsu of allide (c.z. al teaperatwres above 100°C) the
bonds between chronium aclts and collagen are destroyed,
however, also with the simulteneous decp hydrolysis of
eollagen. The releessd chromium cen be removed as & sodiment
of practicelly unsoluble chromium hydroxide. With this method
we ¢an obtain tha solutions of hydrolyzed proteins, mostly in
the state of digestible peptides. Solutions cen be noutralised,
thiekensd and dried to digestidle fodder.

The uentioned system of processing the chromo tennad
wastes 18 tho basie of the most modern mathod how to utilise
the tanncd wastes in Csochoslovekia for the proparation of
fodder. However, thus obtoined fodder has a certain residual
stickiness. From this reason the product ie considered for
edditive fodder only and ite use i permitted only in the
saxisun addition of 2% to dry feuding mixturcs. Proporties
of the fodder -~ the so~called hydrolysate of glutin - are
as followe:

Vater 7.0 %
3 0.2 %
Ash 9.0 %
Fibrous moterial o %
Tron nitrogenocus natterss

Proteine 18.9 %
Anides 64.1 %
Coefficient of digestibility

of proteins 99.8

Teld of tha fodder is 2% from the weight of chroue
tanmed olicking wastcs or weste chrome tamned split losthor,
oF 23% in the procassing of chroms tanned shavings.
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liowever, the application of this nsthod of urilizing the
tenned wostes is possiblo only in countries which have at their
disposal grester cmounts of chrome tanned waste which 1s not
re~-tanned vy syntans, und where the product can be applied in

tho preparation of dry fecding flours in the mixing plente of
fodder.

24242,6. Production of Seponatcs

Lad PO W B B -G AR WS h P IRy 2 1

r—zydrolyza'i:ea of the protainous mcteriaol from  * tenned
wapleo can be used slso for the praparation of various condene
gation products with other chenicaln”. In a certain extent
they practicelly use a conbinstion of alkaline hydrolysato of
chrome tanne. shavings with higher alcohols. The products have

8204 wetting proportisce and arc used as wotive saponates of .
vhrious trade morks.

W6 405 il QU G B o4 il W

2.3. Progesaing of Other Vastes

2.3.1. Ghpecterigtics of iostes

In the leathor ans shoe industry therc are the following
stier wastes:

I'aty

Heir is obtalned in processing hides in the etage of
unialring, It is destroyed in rapid liming, but remains if
seveful msthods of luing are used, and in processing furs.
in the production of leather the amount ef hair ie approxime-
tely 2 % per soaked weight of hides. In the preduction of furs
the heir ie wasted simultansously with proteinous wastos. Hadr
roprosents & valuable raw metericl for the manufacture of
othor products; which is similor to wool. Typical is the content
of kerstinous protoin which contains a higher amount of sulphur

amine ecide and in hydrolysis it is more resistant than
¢dXlagen,
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Tannery Effluents

Every tennery produces ¢ great enoumt of highly contami~-
noted offluente the Lveatpant ot which i¢ aifficult. In conver-
ting hidos to Jectlcr or Lurs we know thut in the processing
of 1 kg of raw wateria) for vegetable tonued laather spprox.

60 1t of water is wusted. and {or chrour teaned loather it is
approx. E0 1t & wier. Jn doikd terncries thi. water amount

i1s more increased with effluents froia the procossing of westes.
Se, for the production of 1 kg of gelatine ve iwaed 1,000 to
3,000 1t of water, 2or L kg of glue we nced 70 to 1,000 1t of
watar and for I ligz ol Tibrous iesther wo apond 15C te 500 1t
of wnter. °

Avercge contamination of effluents i: high espceinrlly
with respent t¢ the content of putraofactivs matters (expresced
by five-day dicchemical oxygen demond with terobisc effluent
digastion), contont of insoluble weitors and contemt ol eoluble
salts. The compusition ef offluants in locather industry ie
epproximataly tho z~eu.owug8"

Ingoluhle neaiters 1,700 ma/it
Annesdin: 1589 9200 mg/it
Total nolids 5,000 my/ 14
Aamnnaling Iaes 2.500 mg/de
BOD, 1,700 mg/Ls
Total nitrogen 120 og/lt
Ctder! Ger 1,80 g/t
Caloium 400 ne/1L
Chromiun e Crzoj 2% my/1t
pH voulue 9- 11

Sulphates 300 mg/1t
Sulphides w HoU 50 mz/d%
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In industrinlily highly Acvelrped ccuntrias the rivers
of which are much centanlrautec wiih waste woter from living
centers or industrizl plante, or 1n countries in which the
tanneries must canalize sofluents into rivers heving little
woter, the efilucnts wust be tpectsd. The renaon of this
proviaion i not onl; “he affort to keep o cortain minimum
cleanness of rivors btul also tihe affort to reducy the chargeo
for the contauination of rivers whith tha tennerics oust pay
4n somc cowatricite Dfilunmi speaimert 18 a nat  loss for the
tannery which, wwvcver, 1s ccopsnically needod astion in those
enses whers the annesy 2lready pays foy thas contanination
of rivers vith efliucnic.

According = thw kind, the isnnery elfinents are divided
as follows: '
offluents from snalany,

Yliming,

wishing, de=dinirg opd Ealidg,

vaget~ble tamning,

nleklng, cione taiadng and nsutiralization,
dvotin ond groeasiwg,

Joshdne el vegolablo tERNRG Laather,

oic.ck vACl.ivAzy #uu cleaning the production

hata TalriE SR
The groaiea: niuvblas i aff)yent trestmant naka the
watera £2om Jcgatabic feandny, ond Maing processtes. As far
as posgible, i new plaste thay ore specially canalised and
are subjecie to s tpecidl gre-traaindnt,
Westes from che Prodvesion of NonzLooth.r Svofwosk

There are wasias ot asnthetic moteriole (prlyvingld
chlorids, polyursthencs, yolyethylcno, polystyreno, synthe-
tie rubbers, <to.), ratuesl zubber, textlle aend wood.
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Some typecs of polyvinyl crlouride, polystyrena, polyethy-
icne 2nd synthetic rubbers are wall recloineble, end thus,
they can bo ogain eraczzozd and used in the Tactory. Taxtile
can be used agoin as fibres onlv for the processing in textilic
industry, but only if it ia not rubberizaed. Practically
unusable and wostly combustad are the wastes of rubberizcd
gabrice, wood, fibrous lecther snd eynthetic upper nctarials.
VWaste Bork

SRS e dn 40 GPuDe ol

I¢ s found rerely only in those fectories thuc prandic
the tamming mcterials from beris or wood of tannin containing
pleants. The woete would be usuble for example for the produc-
tion of wood fibre boards, for the production of filling to °
flooring mstericls, otc., but its price is inconvenieat with
sespect to the need of drying it, at.leaptpartially. In
cases, that it is impossible to be dried and combust without

charge, it is a troudblasome waste.

2,302, Basig llethods of Procgesing
In 2hde port wo giva only the mothods of processing
thoss collagen westes which are economically iaportent.

2:3e2e2e g_ulunttgn Og_Efflgg_lE!

Peanery offduents are trocted in two sl«gds: The L.
simpler stcge 10 & mcchanical pre-treotment, homogenisatiol
and discharging of rough inscluble paterials. In thiy first
stege about 80% of insoludble motericls are reuoved fiom
effluents, further 30 to 506 of organic matters dcterminabli:
acoording to mn, and about %% of the prascat sulphides. Tae
second stage of treatment is cieaical or biological re-trer’
gent. Chemiccl trestment ie basically precipitetion of soluble
proteinous impurities by coagulation with ferrous eulphuie in
dses of 1 to ¢ 3 of r.so‘.v pcr 4 1t of water. In blologicck
trestment they uss natursl methods, sush os biological ponds,
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{rrigation of eoll, soil Jiltratien, or artificial methods
such as ceretion of water in blological ?11ltars or treatment
with activatad giudge. The most er'fective ig the treataent
with activeted ~lyudme. Mith the momtioned ~athods of re-treat-
ment 1t is possitle to icdvee the contemt of harmful matters,
doterminable according tc BOD5, by 60 to 70% with chemical
treatnent and by up to 90% with biologicsl treatment, Accore
ding to the praecat erperiorce it {15 vecgssexry or convenient
in the biological re-treacment to dilute the affluants by the
addition of muricipal waste watera which supply the systes
with the neaded nutriticus matiers.

Solid impurities caught during the mccianical pre=trest-
ment on scraens are trarnsported on to hecps and used as
fertilizer. Tho value of Tertilizers i3 low. There are rele~
tively lov emounts of these wastes.

Sludges both from ike rough sadimentation or after the
biologicael re-treatmen” £r: dewatared up to tho oxcevatable
stage and are usad as fertilizers. Coupucition of sludges
from the mechsnical re-treatment is for example the followings

Moistury oconaucnt ia o Y
Ash content in % of Arm rurstancs 50
Orgenic watters in % of dry substence 50
Total Mtmapan in & of Apy zobatanee 4
Chroadum in % oL dry substence 1.5

Caleiuwm oxide in % oFf dry subatance up to 20
(2verage of the volucs of # sumplus taken at random)

Fortilizing valuec of thess eludgas is not too high, and
moreover, a poocidiilty of ovir-dusing the fartilizer exists
with recpect %o tha content of chromium, bacause with more
often repected dnces of the fertilicer which are higher thon
1,000 kg per i ha & dunger ol excacciva accunmulation of
chromium in aoil exicts. Considerable ~mount cf sludges is
waated. From 1 @3 of =ffluenis about 2 ki of sludges is
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produced (4ry substencc approx. 0%) rfter dewatoring to
excavatedble stagc. Sluiges from chemical ra=trontaent are
woree usadle for thcir high conteft of iren (up to 20% of
M in dry substance).

The lost utilizobla materisl obteined frow tannery
effluents are pirotoins from liaing woste waters. In 1l 1t of
these woters thare arc approzimately 10 g of protei:s which
can be obtuined by precipitetion with suitadly edjustcd aci-
dity. However, & proper uso of these prot:ins ras no. yet beon
“"W‘o

The most suitidle method of liquidating tannery effluents
10 the reduction of their occuriunca. Ther.fore, the problem of
offluent trestment is closely connected with thr prodlea of
saving techmological wotor in tennorioe (rotionalization of
weshing, recirculation of lsss contominated water, modern
asthods of liidng cnd unhadring hides, ®ee)e

2.3.22. Prodystion of Folt

The production of technical felt, hots and fults for |
textile machinery is a convenient processing of hair. Hair is
sorted sccording to tha length and colour, it 416 washed ond
dried. Then, it 1z placed in unifora shects, it is desintegro=
ted and cardod. Tw produced fleceu 18 folded, thormsclly
shrunk and folted. Then, it is mordented, silled, dewstared,
dressed, dricd and pressed.

Sorted bristles are obtained in theprocessing »f pigsiins.
They are & veluadble rev matarial for the production of brushes.

Wasted hair from furs is not processed bocause it is
westod togethor with the hide westes. An axcuption is heir
which is eut off for the procuction of hats. Westes in the
fur industry are processad without further sorting either to
proteinous feoding hydrolysstes from higher-grade raw moteri-
sls or to low-grade fertilisers from inferior row materials.
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2.302.3. Productien o: kiclilrs

Froa non-locthsr westes in the production of footwer
they recloin meorly fully the porcus polystyrens rubber. T™he
waste 18 crughed, binders and ploaticiszers are added and under
temporeture the sompound j 8 processed cgain to & semi~product .
W.stes of suitodle typed of compoct rubber are processed in tho

s8ks WOQY o

2.3.2.40 Unprocessec_Wost 3y

Prom the above mantionad reasons ond from econonmic raoecns
which will be diecussed lster on, only the following wastes
have reseined rationally unprocessed in the 1oether ond shod
industry:

Extrected tcnnin conteining materiols,
Rubberised toxtile westos, |
Vegetable taaned split cuttings,

Westes of fibrous laoather,

Westes ol synthetic and sami-aynthetic loathars.

%o mmemgsz.ez-mmm.m&.m&&!&u

3.1, Collgetion of Raw Mutorinls

Jsdede mﬁﬁ.?reeée-ei..;&%mm.&e.m“%m.&f
Wastes |

The mein choago in tic future tens can be expacted in that
the proportion of untanned wostos and hair will dcorease and
the proportion of tanned wastes will increase. This chenge will
occur because in thc occurencs and procecsing of hides &
trend to bulk pre-proceseing hides in sloughterhouses is being
taken place. The method of processing wastes from rev nides in
slaughterhouses hcs been daveloped above all in the U.s.A.”
beceuse it daeperds on tho concentration of meat industry. T™his
will result in the situation thet especially machine glus otock




and trismings will remain in slaughterhouses in the unlimed
conditien, 1.e. in the condition which is convenicnt for the
production of high-grede proteinous fodder. With respect to
the world-wide duficiency of proteinous fodder i1t will bo
necessory praferc~ticlly o process the wiates to fodder
insteod of glue and to similer products. Another reuson lor
ths decrease of untanned wostes is the fact that duve to the
increasing mechanisction and precisioning the hide pcttern,
o8 well as due to thu devolopment of the own processing cone-
cities in the doveloping countries, the proportion of wet
blue will incrense, so that splitting in pclt condition will
de elimineted, and thus, the highest-grade untanned types of
westes will bo elso eliminnted. For exampls, according to the
iterature?’in the presont time the wet bluc counts nlrecdy
sbout 308 of the total export.

Another chonge ef tho present situstion in ths processing
of westes is expected from thc tochnologies of the production
of semieaynthetic lcathurs boing duveloped. This production
evaluates the westes in tannery in the most cffective way,
and therefore, in the future it will process cven the increoa~
sed quontities of westos (untanned and tanned split porticns
of hidos, and marginal portions of row hidos which are of &
lower value). From this reason 1t is cenecessory to consider
thy duerecsc in the quant .ty of wastes fur other methods of
processing.

With respect to probloms in the nutrition of peopls it
cen 0100 Do expected thet the production of ortificial
casings and ¢diblc gelatine will be incroased. Por this use
the demand for split umtanncd glus stock will incrensc.

In the oend it can ba seid thet the totel quantity of
untenned tennery wastes will be raduced. The incressecd
desand for firset-grods untanned wastes on the other hond will
result 4n their Geficiency and tha untanned tennary wastes
will be much more valugblc than thay eru at thc prosent.
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Begides tha miwnt types of wastas, in the future &
problem will avige hew ve process the incresaing quentities
of clicking woster frop aynibetir and sspi-synthetic materials
(leether) ia the pant  Tlective wuy s

Jedete 29.&:'9.1.9;;1:*'153&*9§..1!93z:179r§91&199-9;«51}39:.1.95

The rooscers nentioned in the ibove pcragrephs will force
the loather and shoc irdustry more ané more to the collecting
and processlng all rroossible wastes. Collecting in the places
of thoipr cceurence s n provlen os fer a8 the wastes are pro—-
porly preserved (untannod w.stes by +horough liming, wet tannod
wagter by sproyiny or washing in tha solution of disinfectants),
and ag far cs the gechunizgation of their loeding has baocn
golved “ogether with o guitoble place protectcd ageinst clinate
influcnces.

However, the moin problam iec their coac.ntration to one
pluce of the pret3ssing, nomely withi we: untannad wastes. In
thelp tronsporaticn alse their moisture contant 1s being
token with (sontent fron 50 to 8% according to the type of
westy) wnich zenses troubloe with the putrcfaction of wastes
An worm wasther or, on the other hargd, with freezing in cold
vesihes. Tidic Alwaye wpleronrediy 2 anizosce the costa of
yranaportstich, lhzce vroblons duve not wet been fevoursdbly
soivad.

Tha woi-rantnnil ol A4fMeovlt wransportation of untonnéd
wantos recduces shrediy Lhe egonomy of their processing.
Mokaohift procsesing equipment must be botlt whieh in e greot
prjority u” cases work 1littls effactively becauce of o small
extant of peoduciion.




3.2, Qomperisgn of the Effectiveness of Individual Mcthods of
Processing

o ade

3.2.1. Consumption of Enargios_and Coste of building

In the procescing of gll types of tannery gnd shcemaking
westes the grestept energetic item 4e thu hoct encrgy, in the
proctice the consunption of stean. It rosults from the fect
thot nearly slweys they produce dry products fror haevily wet
materials or from dry materials which from tcchnological
reasons hod to be converted imto heavily Aqueous concition
during the procedsing. Evaporation of water from seni-products
or drying the f£inal product requires very much heat enersgy.

Consumption of steom in the production of sowe products
fron tannory end shoeasking wastes aru, for cxoample, the
followings
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Consuaption of Stoom in kg

Produot per 1 kg of the Product
.M Tl - avan @ - -—ae
Artificiel cosings 32

Gelstine and glus 25

Jidrous leather 40

Hydrolysste of glutin 10

Pelt 14
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Apother economically importunt energy 1a water. The
probles is in sui tible and sufficient sourcos ol wctor near
the produstion site. In some products, such & artifieicl
casings, surgieal materiols, edible geletino, groct soounts
of drinking woter oo needad, Both drinking und iodustrial
weters are of & considerable volug todny which is incrcasod
sore bty further charges for using the ccnolisction and for
the contzemination of rivers by effluents. Costs of the consu=
sed water connot be given beccuse th: situction tn individuel
countrics is quite different. iHowever, the items of coste for




weter must be taken very carefully in comsidcration when _
planning the plants for the processing of wastes. Consuaption
of weter in 1t per kg of the product aro spproximately the

following:

~'“conm§j;'zion of-lator in 1t )
Product por 1l kg of the Product
mmozu caaim 500 to 600 o
Gelatine and glue ~,000 to 1,000
Fibrous lesther 1%0 to 500
Rydrolysste of glutin 90
Pelt 40

Oonsuaption of oloctric curront for ariving the mochinery
and equipmont are of less importuwe. In the basic produsts
they are, for exemple, the following:
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Product ,, of tho Product
Artificisl cosings 3.1
OGeslatine ond gluo 1.0
Hyarolyscte of glutin 0.3
Felt 0.4
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As the coats for the construction of buildings and for
the equipment are concerncd, thay ocn be roughly arrenged in
the spproximste following sequonco (the data were obtained
from the squipaent for waste proccssing having s grest
copecity. In ssuller plants the date cen heavily vary:
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Gost of _ Yeerly Value of  learly  KRotio of
Producticn Output the Produ= Deprucia- Costs for

Bquipment in ced Goods tions of Zquipment
4n Rclative Tons in Relaotive Equipncnt to the
Units Unaits ner 1 Xz Volus of

of theo the
Product Froduct

- ST -~ D ARG o0 e»

Glue 50 2,500 18.% 2C 2.7
gmxysm

0 ‘1&‘1& T.9 13” 4.1 5.8 1.8
Fidbrous

Jacther 40 2,000 22.) 20 1.8
Artificial

casings 130 2,600 1%6.% 50 0.9
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The necd of manpowsr in the procescing of wostas is not
neum“nmnew'tthm neod of monpower in the
oversll lenther onéd shoe production, espocially in tho shoe
produstion, bdecause the technologies of wcata procossing c(Te

relotively well and to & considcrable extent they
are sutormatised. This higher dogree of sechanisation and
outomation hos been ensbled by the fact that the wcotes are
relotively more homogenous than row hidcs.

Lest but not leest prodlea in the econoly of wasto pro-
ceseing which must de takcn in considerotion is tha rerge of
production copecity. The higher is the production ccpacity,
the lower arg tho predustien eosts. Production costs ccn bo
substantislly reduced if the capacity of wagte processing is
built inside the existing larger industricl foctory. Thu:, the
investaent 19 lower, &.§. soving on the installation of
electric current distridbution, installution of steom Sourcas,
weter distribution piping, conalisation, roads, esdministrotive,
guording service, reilway siding, sto. As the ainioue content
of the production is concernesd in westo processing, wo cannot
give sxact dsta because thess problems are iafluenced by the
eitustion in individusl countries, by tho poseidility of
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dbuilding the processing plamt inside & laorger produstion
unit, and by othor circuastances. However, the prectice
shows that wo can expact the rontebility in units producing
up to several huncres tons of finished product every year.
This focter 18 thu most important impuls for the mentionud
centralisation of tannery end shoemalking woste processing.

3.2.2. Goeftistent of Byalyatise

f1lustrotive date on the convenisnce of processing
4ndividual typas of weeto for accessidlo products were obtals
ned by compering the prioce ratios between row sotericls and
produots_in Csechoslovekia in the spproxisste following

»qmont
Vaste Produst Relative Rolative Coefficientt
mo of {u“o;‘ Froduct
vosrs v
Price
.Wm‘m “-wwﬂ.wmﬂbnww
Claome tenned Nhrouvs 0.03 11.19 124.2
v h’tmd lesther 0.06
ifeking ¥
sp1it glue stock  Fhotel 1.0 72,00 9.8
gelotine , |
4 stock ) LT 1.4 )
Spiit glue B tine 3%.40 9.1
tanned are O. . ®
¢ 3 ﬂwi 4 3.9 9.3
zm s stosk  Artifisial .57 92.%0 Ged
50 wa)
Hand glwe steck Olus In 3.02 7.40 3.7
Meshine glue steek Mide fot 2,42 6.00 2.9

vrmu tanped Used instead 0.1 0.12 1.1
olicking waste
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It 4s comprchensible that in other countrics ths sequence
of cocfficiznts will ba another owing %o othzr pric. Gipunden=
cos. Howaver, in ovory cise 1t 1s necescary to atudy ths
prelotions eoncorning Lhu problems of utiliziag tonnery and
shoenaking wcastes.,

3., Incidenca of V. otc Utilization in_:he Notional “oonomy

- an oo . Bk 0

The civen dote .xplain the advantagas of plant cconomy
4n westo procosning besaune it is clear that ovory plant will
process tho w.otos only in thet conc 42 it ig «Cfoctive for it
either in the incracnsed profit or in the anvings on cventual
charges for unsuitadble wrthoda of wosty liquidetion,

However, from widar respect, we must roolize thrt in the
future years the proces:sing of weetes will be neccanury alao
froa the viewpoiai of nuzing the living conditions more healthy.
Canclising the eifluents into rivars, frao putrefying or com-
bustion of westcs will load to ever {nerccaing chorges imposed
by sanitoary ogthoritico for the contonination of rivers and oir.

last but not loamet offoct from wastu processing will have
also the nationol cconomy, nsadly in tha dwproved econoty in
proteina. The majority of countries, sspecially inlond coun-
tries, in deficient in tho econoxy with aniusl proteins end
{mports tho hides ond sking from nbrocd. In such ccses it 18
4mpossible for ths natiomal econody %0 be sutisfied with the
utilisation of ew i4des for the spvoduction of leathor only
4n which thay utilise only 40 %o 20% of thao inported raw
soterial and the remeinder iv wested without ury profit.

To the oconomically ismportent production of ¢Aible
products fror untonned tsnnery wosses thay adé in the lost
years 8leo tha possibility to fecd lower-groade wostes after
having developcd suitable technologies of fodder preparsation.
In this evoluation of westes the netional cconouy hos doudble
profit: it fully utilizes the originally bought or producad
protein, and worsover, it saves Boney for eliminating the
{ncrensed import of digestidle or feedoble proteinec.
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1. Soupeep ond Quantity of lgathor Wastes

In shoemaling plants considerable quantity of lesther
wastes is produced both from sole lecther and from upper lec-
ther. Wastes occur mainly in clicking out individual shoe parts,
such as soles, insoles, etc. These parts have an irreguler shape
and therefore thoy cannot be clicked out of loather in such 2
way to eliminatc the clicking waste. The leather {teelf hes
elso an irregular, and therefore, in its marginsl portions A
considerable quantity of weste is producod. Though the shoe
parts are clicked out with the groatest possit e core, @ conui-
deredle quantity of wuste erises in the form of cuttings having
various shape and sise., For example, in the processing of sol.
loather approximately 298 of clicking waste is prodused and in
the prosessing of upper leather it 1s 14 to 168 of cliocking
vutou' % J

Table I - Waeto in the Proccssing of leathor

DI

Type of Leathar m. of VWuste waw of : ather
Vegetable tanned Sols clicking waste 25
Upper clicking waste 4 -126
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Another considereble quantity of waste is produced in the
production of lsather, i.e. in tamneries. Mainly chrome tanned
shevings froa these wastes arc imported for the preduction of
fibrous leather. Owing to the fact that tho rew hide is wn-
uniforaly thick, it is evened by splitting and after tanning
1t 40 ovened by shaving. Thus, snother waste 1s predused in the
fora of chroms tonwd shavings. The quantity of ehreme tanned
shavings v0sies oecording to the type of leather. In the average
we oen consider opproximately 108 (calsulated in &ry substonce)
of shavings waste from the dry weight of hide substance put in

produetton( »
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Moreover, in tanneries a great number of othor waetes is
produoed, such &s hair, glue stock, ctc. which are utilized
in other brenches of tho industry, e.g. for the production of
felt, glue, etc.

In the production of leather and footweer mora than onc
half of raw hides s waatedu’ 2y J) in the form of various
westes, and thercfore, with respect to high prices of row
hides, which for meny countries are the imported raw metericl,
4n the whole world an effort exists to process the rew hides
as rentabil 0s possible.

Teble I - Utilization of Hide Substance in Leather and Shoe
Production

- oz 2k o——‘-‘qh'--udu--‘n‘-n- - P P wn o

The Used Row Materiol in ékg

801; For Russect Colf
Leather Upper locther leather
100 100 100

o - oy

‘O.‘Q--..w-.--n---— - -

matter of hide

ance in % 41 41 46
Soaked weight in dkg 115 115 13
Waste in ccsaing the -
pelt ia | a5 40 %0
Pelt weight in akg 66 69 59
Weight of the prodused
leather in dkg 64 »n 2l
losses in elicking in % 5 16 4
Weight of leather used
for footwear in dkg 48 n 16
Content of hide v
substonce in % 48 » 66
Utilised dry metter in dkg
of hide gudbastance 2 ) b 12

% of utiliging the hide
substanco from the
origimal raw hide 56 'y 26
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According to our opinion, one of the most effectivc methods
of waste processing is to use them for the production of nmote-
rials substituting genuine leathcr, L.c. for the production of
fibrous loather, which can be used 2gain for the production of
footwaar. This Chapter deals with this method, i.e. with using
the wastes from vegetable tanrned sol: leothor and chrome tenned
shovings for tho production of fibrous leather.

2. Processing of leothor Wastes_to_Fidbrous leather
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2.1, Cheracteristics of Fibroug Leather

Under the torm £idbrous lceother we moon fibrous sheet mate-
rials producecd from defidbred laather wastes and bound together
by proper binders bosed on lotices tnd aqueous dispereions of
polymer substencus. As a fidrous row materiol we use the click-
ing waste fromv ogetabls tanned sole leather, 1.c. butts,
shouldera, bellies, and at second, chrome tanned shavings.
These fibrous rew metorials arc mutually ccuabined incertein
retios. ’

Fibrous leather arc not considerad for inferior lsather
substitutes but for new shoemaking uctoriala which erc fully
convenient for thc given purpose and from certain stundpoints
they are even more conveniont than natural loather becousc by
proper cemposing thc ingredionts we con rezulate the propertica
of th: product and sdjust the lotter for tho needed use. For
example, counters should haove a very good mouldnbility and
shape retention, dut the margin of counters should not be stiff
in order net to rub the skin of the foot'ér 37,

Fibrous leather is used moinly for counters, midsoles,
insolas for some types of footweer, and solcs for house slippers.
Fibrous lcather has been practicelly proven and its pro-
duotion in the worls has had alwoys inerecsing trend. The pro-

duction of finrous leather, comparcd with leather preductinn
and footwear production, ie & young dranch of the industry
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which is {n a great develoanment. “he original nearly hend
production was changed to discontinual method of production
and in the loiest tim: a continuel m:thod of production is
being spread in th: world uaing e high degree of autonation.

mo proper production can be divided in the following
sections:

1. Dafibrinz of loather wosaies

2, Prepeoration of fibrous pulp

3. Dewatering end forming shgets

4. Pressing

5. Drying

6, l“iniahing

2.2.1, Dofibring of loathur Wastes

The most usual and the most suitablae rew meteriel for
the producticr of fidrous leuather are clicking wostes from
vegetadla tannod sole loathar and chrome tanned shavings.
With both thoss basic raw materials it 45 nesessary to oarry
out sorting and delidring.

Shoemoking waetos are sorted partly in the uhoonkinc
plants where the care must be taken to store individusl types
of leathor wastcs seporately, partly dircctly in the produc-
tion of fibrous luather., The purpose of the second sorting is
to remove the undesirabl: foreign substances which would be
heraful in the tcchrological procees ¢r which would deterio-
rate the appeercnce and quality of products. Meinly thers are
metal bodies and pubber.

Sole lecther waste is usually sorted munually on a con-
veyor and mctal bodise are removed by meens of eluctromognet.
Cheone tannad chavings can be sorted mechanically on
various serting meens. For exewple, it is possible to mix

ther with waier and lot the heevier bodies scdiment on
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cascade partition wallc.

¥ell sorted fidbrous row mcterial is o good pre-condition
for obtaining first-grade fibrous lesathar.

Then, both mentioned rew wzetoricls must be dofibred to de
possible to bind the fibreo and fors homoganous sheets of
certoin size in tho following stages of the production.
Defibring of chroms tannad shovings,which ere in wet condition
(they have approx. )% of dry substance) and have saall 4imon-
sions, 18 quite casy. Defibring of stiff solc leocther woste i
more difficult :nd the most difficult is the defidring of the
clicking wastes of upper lecther which has not yot bean 80 lved
to s full eatisfoction. Thercfore, this typa of wuste is used
for tho production of fibrous leather only in a snall extent.
In our country thc waste from upper leathar is used for the
production of proteinous fodder.

The dufibring of laather waostes 1s difficult becouse thu
orgenmisation of f£ibres in leathur is very coaplicatod. Accor-
ding to Prof. Kubelxo'®) tho fibres in leather are inter-woven
4n a perfectly closed unit and unloss we artificinslly destroy
the continuity of this \uut, we cannot £ind a free end of any
£idre.

Fibres arc led in the most differunt directions through
the whole thickness of losthor, they are thinned up to fine
£idbrile which cre situated in the grein eide and froa it they
agein return back towords the flush side and increcse in their
thickness. The more diverss is tha course of fibres, the wore
perfect is their labyrinth and the higher is the strength of
leathor, but on the other hand, the more diflicult is alec
the defibring of lesther.

Defibring is carriod out in verious ailling machines
" either in &y or in wet condition., For defidring in dry condi-
tion they use various typss of hammer, Oross or die¢ aills.
The disadventags of defibring (milling) in ary condition 18
relatively intensive hoating of tho millad moterial, and
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further, the fact thet the obtained fidbrous mcterial conteins

a considorcdlo ciount of undefibred pieces and dust. From these
roasons the other oethod of defidbring in wet condition hes
bacome considurubly spread. It moans that the defibring ie
carried out under continuous 4nflow of water into the milling
equipment , or it 1s done directly in squecus suspension of
fibres in a hollander, 1.¢. the ailling equipment used in the
poper industry, but properly modified for this purpose.

Tor the muthod of dofibring in wet ocondition severel types
of mills heve bcen doveloped. In thy lost years the use of
CONDUX mills has becoaa very sprend (Mg. 1). There sre aills
with horisontally positioned ailling discs. The discs ax'e pro-
vided with teeth the siso of which gradually 4escroases in the
direction from the centre of the disc to its edge. The upper
ond lower Jows omoomtomomrmdth-ummel
milling Gepends on the autual epprooching of these Jm(” v
Three-stage 8111413 is used. In the first stage the weste.
pieces are mode sunller in the mill provided with coerse -
toothing or on a retary knife cutter (it 4s dons in &y eondi~
tion). In the sccond stage the proper dafibring 4o chrried out
4{n wet oondition in o mill provided with motal &lecs having
fine toothing. In the third stage tho dofibring is finished in
o w11l providod with stone disce. Usunlly the individual mille
fora & line which con have various arrengemsnt according to
the capecity of production. The atlling line produses aquecus
fibrous suspension with the concentration of sbout 2 to 4%.

Por defidbring of chrome tanned shavings ususlly mechines
~ of the paper hollander type are used (Mg. 3) in which the
aqueous suspension of shevings circulates in a tub provided
with the milling equipment the main part of which is & milling
roller provided with willing blades, and an insertion provided
with mi1ling bledus which 48 located under the rollsr.
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It 1s also possible to carry out the defibring of chrome
tanned shovinzs in tha COMDUX mill provided with fine toothing,
or in other machinas having sisiler effoci. Doth types of
aochines can be also combined.

2.2.2. Preparstion of Fibrous Pulp

 The defibred wastes in tho form of cqueous fidbrous sus-
punsion are transforrad inte the storage tudb provided with ¢
proper stirring moons. Walls of tubs arc covered with a smooth
cersmi~ materinl or they are provided with o smooth protective
coating. Importo.t is the mothod of stirring which sust bu of
a sufficiont intecnsity throughout the whole spnce of tha tani
in order to produce & homogunous fibre suspension and to
prevent sedimentation or flototion of the fibrous metericl.
It 18 necessary bocouse in these tubs various odjustesnts of
the fidbrous materinl are carried out ond the tubs are use o8
the storage ond homogenizing spaces.

In the following production process various adjustmcnte
of the fibrous motericl are carried out sccording to the mad,
such as the adjustmcnt of concentration, odjustaent of pH
value, greasing, glueing, dveing. The purposc of greasing is
to obtain morc supple and more flexible rroduct. Siailer
greasing agsnts cro usad in this operation liks in thc produc-
tion of leather. Thers are the compounds of sulphated aninel
and vegetable futs and oils.

The purposs of gluoing is to give the fidrous lecther,
{n cases where it is required, lower absorption capasity,
lower pluspness and an improved ores stobility in wet mvdiua,
Awther, this process 4lso improves the smothness of cut
odges. For glusing vurious hydrophobic agents are used. These
agents ore tronsformed to thhe condition of wetor dispersion
by meens of chemical esulsifiors and emulsifying scone.

In order to get tha necdod shade of the fibrous leather,
some types of lecther are dyed.
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Another, and one of the sost isportont opcretions, is
binding. Tho puroe fidrous nateriol after felting would not
give & high-gredo product. Therefors, it 18 NEcessary to
perfora tho so-ciulled pinding. To ¢ certoin extent tho bindor
aust replroe the poriect and purposeful interwocving o: fibreé
in the gemuine leather. Besides binding the fidros, the binder
hes still onother purposs, 41.0. it acts 01s0 &8 hyéarophobic
agent. |
In the produwtion of fibrous leother wo 6an usSo various
slastomer O plustomer agents 08 8 dinder, but with respect to
the production systen of agslomerction in wet oondition it e
pecesscTy that also the of this ogunt would be in the
fora of aqueous dispersion 8,

The choico of dindkr type 1s very important from the
viewpoint of the suitebility of products for the intended
mdm.mmmmummotnmm
fibrous besc froa individunl types of leather wastes (vegete-
ble tanned wostos, chrome tanned shovings - their astucl
ratio) . Also the price of the binder play~ en iaportant role.

Froa elnstomsr moterigls there are for exampls copolymers
of butadiene with styrens, corylonitrile, polychloroprone,ete.

Froa plostomer satericls it is for exanple plasticised
polyvinyl soetate. Natural letox {s an often used dinder both
from economic rensons and aloo with respect % a good bdinding
effect . '

Nearly overy froa the used binders Toquires verious
edmixtures with respect to its fusture. Tor excuple, in order
to obtain 8 good courso of binding, some binders uee spooial
stabiligers, 1.0, precipitation uguhtoro(”. ™These agents
prevent the occurence of undesiredble block coagulation of
binders after tho congulating agent hee been edded, but on the
other hand they encble its fine precipitation end distridbution
of the particles in the fibrous gaterial whot will result in
s unifora binding of fidbreo ans obtaining a compect and
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flexible product. A correct choice of the kind, amount cnd
asthod of application depends on the kind of dinder cnd on the
somposition of the fidbrous material.

In some kinds of dinders it 18 necessory to uss v:rious
wvulsanising cdaixtures and agents prevonting ageing.

Fros dindere ond admixtures 8 latex is prepared whicn 1s
then applied into the fibrous suspension in tanks for thc
purposd of dinding. The tube should be provided with smooth
walls end with an oquipnant for effectivo dut slight stirrin;.

The precipitation of the dinder on to the fibre i3 per-
formed various ooogulating agents, e¢.g. by oluminiua
M 4, 9

In the precipitating process the emulsion fors of the
binding ingredient is destroyed by the influence of coaguloting
aget solution,and flosulation of #0l14d dinder on to tho fibor
oosurs. At the sems tims pH value of the fibrous compound Inlis
te the asidic renge.

The process of precipitation 1s one of the most importont
Seshnelegical operations which, to soms extent, ie decisive
for the quality of the finul produoct.

2.2.3. Pryoteriag cod Forsing Sosete

After the fidros are bound, it 18 neceseary to form she t.
from the £idrous moterial in the desired sise and thickness.
Thie is done Guring the so-called dewstering the purposs of
which 40 partly to remove the disporeing weter, pertly to forn
e eontinusus layer of fibrous msterial under certain feltin-
the fidres, whst 19 very importaont for odteining good mechoni-
cal and physicel properties of the finol product. The coursc
and mthod of dewatoring process influence the location of
felted £ibres in the Tidrous materisl, and thus, to o conside-
rek.s extent thay influence the propertiss of the product. Here,
the besie principle is that dewatering should be slight, at
1sast in the firet stege. Howover, there are also other factors




which must be considered, such as the produstivity of lobour
and the connected sconowic rceults what is more or less con~
tradictory and it s nece:snry to comprom.sq between them.

For dewotering the fibrous materiel it is lgonible to usa
severel types of dewatering equipmm(m' i, y 13, 14):

1) Dewatering prescecs

2) Vocuum suction tablce

3) Continual dewatoring mochines with flaot siove

4) Dewatering centrifuges

5) Dewatering mochines with cylindriecal sieve ,

| Bach from the given dewatering aystess hos ite edvantagoc
and drowbeck both with respect to the properties of the pro-
duced materiol ond its use, and with respect to the cost
velus. There is also o difference as to the productivity of
lobour. Tor oxecplo, as the cost value 18 concerned, the
suction tobles are the checpest equipment and the continuol
dewatering mechines ere tho sost expensive equipsent. However,
4n case of lobdeur productivity the situstion is comtrery.

The sethod of cewatering influenses also the quality
becsuse it influences tho deposition of 4{ndividusl fidres in
dewatering. In the continuous machines postly ene-direction
depositiong of fibres occrrs which coinoddes with the direc-
tion of msehine run cnd the materisl has &ifferent strength
end flexidbility in the longitudinel ond transverse directions.
It is convenient Af the production plent is equipped with
soversl dewetering aystens because then it 18 poeeidle better
tomttbouquunnntoradmwuﬂnm-
duced msterials, both froa the viewpoint of thiskness end
mmmummumnnummmuum
purpese of use.
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2.2.3.1. Dewatering Presses

Dewetering presses (Fig. 5) bolong to the discontinual
dewotaring mochines. Dewatering process is speoded up by
pressure. The fibrous material, positioned in a presouro
carrioge with movable perforcted bottom providad with &
sieve, 19 grodunlly pressed, anG thue, it is duwetered. This
sethod can be combined with the suction procass.

2.2.3.2. Ypguum Sustion Tobles

Yecuum suction tables (Fig. 7) belong also to the dle~
contimual dewatering equipment. Dowatering process is speedod
up by vecuun oction. It 1s the simplest dowatering equipment
with low demends for investoont and maintenunce. In foot, it
4s & suction filter of rectangulor shape connected with o

PP .

2.2.3.3. Qoptimusl Dgwatcring Meohines with Fist Gigve

The continual dewatoring mochine (Fig. 8) encdbles to
mmmuummmmcm«anzmw
tions beginning from the duwotoring process up to the drying.
The equipment 1s similcr to through-feud paper mnchine. Tho
Mowupmdontoanmblomtohnm ,
which it is gredually dewctored, first spontansously under
mm-«mummuwmmmm. Then, the
asterial is presesd ond dried in the through-feed method. The
sdvantage of these mochines is in a high productivity of
lebour, unifers thickness cnd the possibility to produce
thin sheets which can be used,for exasplo, to socks or in the
m«rmm.uummmma. the 4isadven-
muucmwmuxuamem meintenance.
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2.2.3.4. Dewatering Contrifuges .

Centrifuges (Fig. 2) balong to dlscontinuelly working
dewatering mochines 2nd the dewetering process i3 speeded up
by centrifugal force. Centrifugeol drume are used with horigon-
tally positioned axis. The productivity of labour of these
dewatering machines is cpproximutely the seme as that of dewe~
toring presses, i.o. it is higher when compared with suction
tables and lower when compared with continual working mechines.
The edvantgge is in o relatively good uniformity of the thick-
ness, the disadvaontoge is in o worse appearanco ond quality.
Tris dewatering method is relatively little uu.d.

2.2.3.5. Dewatering Mocbipes with Qylindrice} Sieyy (7ig. 4)

Thie machine is used for the production of cardboard fros
wood fidres. It is aleo used for the production of fibrous
lestherboard from the combination of wood and leather binres,
It is rarely used for thu production of fibrous 1sather.
Dewatering is perforsod on the cylindrical sieve from whieh
the ocontinuously forwed thin layer is picked up by & felt and
4s transferred to a metol forming cylinder on which one layer
ofter another nre groduclly wound up to reaching the needed
thickness of moterial. Thus, in this case, the produced msteri-
ol 1s lasinated what is a Qisesdvantege because there is a
gretter risk of dslcuinstion of the finished product.

2:2.4, mlﬁs 5

The dewstered shects from discontimual dewstering mechines
eontain sbout 60 to 80% of wator, therefore, thoir pressing is
carried out the purpose of which is to remove further propor-
tion of woter and to compcct tho obtained sheots. The pressing
419 carried out in sets by epproxisactely 100 picces. In placing
the sheets thay are separated by filtration inserts which
enddle the romoval of wcter released by pressing. The whole
set is pressed in ¢ hydroulic press (Fig. 6). Pressing in
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continual pressure mochines has the souc purposc. It is carried
out in through-feed presses which ere usually combined in
severcl pieces in a line what prevents tho severs pressing out
of woter, and thus, also eventual destruction of the material
structure. By pressing, the content of water is reduced to
about 50%. The remainder of wetor is removed by arying.

2.2.5. m

Drying cen be carried out in various driers in which ths
sheets of fibrous lesther arc positioned sither horisontally
of thay are hung in vertical position. Horisontal position of
sheets is usucl in the cose of single or multi-atage driers.
Mothod of &rying ond dts course hove an influenca on the
quality of the finished product, but also on tho appsarsnce and
flat surfeces of sheots. The regime of 4rying dopends on the
somposition of the fibrous leather. In the fibrous leather based
mostly on mth tanned £idrous matericl it is necessary to
choosc slower arying than in the fibrows loxther with a highor
content of chrome toanned lesther fibrus. |

Drying in continual machines is siamilor to the drying of
peper or cardboard. With respect to the useG row saterials,
4.e. loother fibre, this drying must proceed ot lower tempero-
tures ond st correct relotive humidity in order not to dostroy
the fibrous structure of the product. The discdvantage of this
drying sethod 49 n high investment cast. The advantoge is in
the productivity of labour ond in tho posaibility to supply
the finished produsts in shects or in longer rolls,

io!.‘. m

The purpose of finishing is to improve tho oppecranse, to
scke the surfrce flat ond smooth, and pertially, to even the
thickness. It consists meinly of smoothing or colendering the
sheets. Nurther, the sheuts can be buffed. ..nother possibility
of finishing ie dyeing by pigments. It is carricd out in the
similar wey os in loathars. It is an advontoge that the mote~
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rial has exnot st ndord shapes. After trimming the edges, the
sheete of tho fibrous leather are sorted agoording to thickness

end quality and are piled for storing.

3+ Upe of Iidrows leather

Tibrous leathers are used mainly in the shoe industry.
At the present time they are not considered to be substitutes
used os smergency moterials, dut there are New shoemrking
ssterials witheut whiech the shoumaking produstion would
hardly do. In foot, thepe products do not reach in all

respects the mschonienl, phyeicel and hygiemicel values of

genuine leather, but on the ether hand thay hcvo seme proper-
ties which are more convenient, such as volume weight, flosi-
bility, elesticity, cemtent of extroetible matters, shiping
ability. A great advantage for the shoe industry is nlso the
fast that the shaots ore produced in regular shapes what
enables t0 reoch o greater productivity of lobeur in the
shoemaling production in elicking out shoe parts. A greater
uee in fibrous loather wes 2leo c.used by new developments
in the shoe production, e.g. thc foct that tack or staple
lasting hos been replaced by cement lasting. As the precess-
ability 4s converned, in he majority of :ases tho fidrous
Jeather can be procecsed by identical methods ap gerwinu
leathor. A faveurable point is that the fibrous leather is
s product which contains a majer mpﬂten of lecther fibreus
material. -

A greot proportion of fibrous leather is used for ooun=
ters. They ore suitable proctically for all types of sheos
boocuse they meot the bosic demand on this part, i.e. o good
shupe retention of the shoe and its el.usticity which ocoure
seinly on sounter margine and contridbutes to comfortobdle
wear.
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The poseibility of using fibrous leather for tie produce
tion of insolos is not so wids ns in the case of counters.
It 48 used only in some types of footwear, meinly 4n open
designs. In the lcast time tho ingoles are veory often produced
from cellulose insale mniaricle which ar: lighter und more
suitable from tho hvgienical viewpoint and appearance.

Nrther, the finrous leather is used for midoolns,
ronds and s0lo pioces. It is olso used for oome typos of
house olippers. For standard footweor it is not used becouse
the materiol has not the ndede ¢ resistance to wet rubbing.

™hin types of £idreus leather are used in the fancy
goods industry. |

4 Mreisel epd Mpshenjeo] Prepertisy of ridrgus lLosther

Por evoluation of quelity tha fidbrous leather ore sub-
Jooted to laboretery tests in which the physisol and mechne-
aiecal proporties are doternined which are importont for
their use in the predustion and weor of footwear. For svery
purpese of use c little other properties are nceded. In
standard inspection for exouwple the follewinz propertics are ‘
determined: thickness, velume weight, tonsile strength in
dry end wet conditions, elongation in dry condicvion, ctiteh
tear strength, number ef double flexures (rasistance to
repected floxure), abste ptivity, awelld ¢ ability, ares
insrease under the influensce of water, wa.er vVapour pormoée-
bility, extificial ogeing at higher temperetures. Of gource,
2ll mentionsd detervinations ore met earried out in all
types of fidreus lecther but they are chesen sccording to
the purpose of use.,
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3. Paoposjc Vicwpoint of the Utiligation of leathgr Wcetes
for_Fibrous Lgether

Shoemaking wnstes from vegetable tannec leothor end
chrome tanned shavings wcostod in the tennery hod mo economical
use in the lest timae, Comdusting leother wosteos wae an emer-
gensy solution and aconomicelly it was not advantogeous.
Processing these wastus for fibrous leothor which can be
used in the shosmeking industry for thc purposc for which
previously genuine loathor had to be used mocns their moxioum
economical ovoluation. It 4s supported by the fact thet in
countries which hrve introduced this production o duficicney
of thess westas oxists inste.d of the previous excess.

Their processing for the fibrous laather has onlorged
the material bnse for the production of footwear whct is
another economicel effect buccuse the production of footwear,
with respect to over insrecsing populution and inoreasing
consumption of footwecr por cuajpita, ie economically very

interesting and ite increasing trond is quite necusecry. .
Bven from this viewpoint the processing of leuthor wostes
for the fidrous leather is their best evalu~tion.
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1. Iptrodustiopn

Perepective development of rew material basis for leather
industry does not meet the needs of production of final arti-
cles, especiclly the needs of shoemaking industry. According
to the statisticel report dy United States Departaent of
Agriculture, Foreign Agricultural Service, 1967, the herd in
the world asounted 1,140 million pleces. Production of raw
hides in the sountries which are the members of the world
eolmercial erganisation "International Hide and Skin Sellers
Assceistion (EBC end EFTA countries, Burope, Greece, Ireland,
Spain, USA, Argentine, Uruquay, Australia, New Zsaland, South
Africa) amounted in 1967 475,900 tons of cattle hides and
100,800 tons of ecalf siins in Burope, 806,400 tons of cettle
hides and 27,000 tons of calf skins in the USA, 79,300 tons
of eattle hides and 5,000 tons of calf siine in Canads, For
the production of leather they consumed in 1967 739,700 tons
of acsttle hides and 126,800 tons of calf skins in Europe,
964,000 tons of eattle hides and 29,700 tons of calf skine
in the USA, and 59,500 tons of cettle hides and 2,500 tons of
¢8lf gkins in Cancda.

From this data 1t 4s obvious that, especially 4n Burope,
there 1s @ Gefiodency in rew hides st the present tims. The
ésficit 1n the consumption of rew hides 1is covered by imports
froa non-Baropean countries. New development of leather
industry in developing countriss end inoreasing the production
of leather in developed countries will, of oourse, result in
o &xficiency in rew hide deliveries. ‘

. Treduction of lootwear after the World War period has
eensideredly spresd both in developed countries and especislly
Sa Geveloping countries. At the present time the production of
footwear amounts in the averege 0.8 pairs per capits in the
werld, what represents about 2,646.5 million paire of shoes.
At the ssme time the comsuation of lsather in relation to one




pair of footwear dcscreases. For example in 1950 the consump-
tion of leather to 1 palr of shoes wis 1,50 kg of hide grecn
weight, in 1965 it was only 1.19 kg. according to the statis-
tics of United Hotions Organisstion the cor.sumption will
further decreasa, ncuely to 1.02 kg in 1978 and 0.96 kg in
1980, The prognosie of the development supjoses the consump-
tion 0.76 kg in 2000 only.

During this noriod a considerable increase in the totsl
footwear production is expected, nauely 3,800 million  pairs
in 1973, 4,429 million pairs in 1980 and 8,400 million pairs
in 2000,

According to the mentioned perspective of the development
of footwear production, the computers have said that in 1933
the demands for genuine leather will be able to,b!ovor'snl.y to
sbout two thirds.

The deficiency in the basic material for footwear produc-
tion 1s solved in individual countries by the development of
new substituting materials. At the present time the mejority
of shoe bottom notericls is substituted by none-lsather materi-
als. According to the statistices, the proportion of non-leather
soles in the USA was 73% in 1963, in Germany it was 71.2% in
1962 and in Cszechoslovakia it was 66% in 196%5. It can be
supposed that this proportion will incresse to about 80% to
85% in the near future., There is a certain delay in sudbstitu-
ting shoe upper parts. The proportion in 1963 wes 18.% :la the
USA end only 5.%% in Csechoslovakis,

From this nusericzl datc it follows that the main deve-
lopment of substituting meteriels will be psrformed in upper
leathers. In this respact we can see that in the last time a
considerable progress has baen made. In order to illustrate
this development I want to mention the main characteristics
of the most iwportant types of the produced aynthetic shoe
upper neterials.
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In September 1962 the E.I. u Pont de Nemours Inc.
introduced a texrm "POROMERICS" for synthetic upper materials
which should express the breathability of aynthetic upper
materials.

The Shoe and Allied Tredus Research Association (SATRA)
defines the poromeric material as follows:

"Aptificial shoemaking upper msterisl comparable with its
festure, eprarance and water permeability with natural leather".

According the the Czechoslovak experience the definition
of poromerics should be supplemented in that the name "porome-
rics” should chzracterise the shoemeking, fancy, garment,
upholatery and otiier sheet materials having above all the
following features:

a) Laminated structure resembling the basic layers of lesather
(corium, grain loyer, finished layer). |

®) The basic laydr is formed by non-adjusted, highly inter-
woven volume net of fibres mutually bound by various
adhesive systens.

¢) Micreporous structure of bearing as well as grain layers
sust enable the transport of water and water vepours above
8ll in the directien flesh-grain, and at the same time, it

Bust meet the defined requirements for hygiene and comfort of

- wearing or use.

4) Physical and mechanical parameters of peromtic meteriels,
values of static and dynamic tasts, as well e their changes
due to ageing and wearing must meet the requirements of the
use and processing and some basic values must be near the
values of natural leather. Also the appearance, feel and
character of the grain side should correspond with verious
types of equivalent leather.

From the standpoint of basic materials and methods of
‘pro@uetion the poromerics can be Aivided into aynthetic and
seni-gynthetic materinls. Synthetic poromerics contain exclusi-
vely aynthetic fidros. The needed properties of the final pro-
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duct are odtained by a proper choige of synthetic fibres, by
a proper type of polymer for dinding and formation of tha grain
layer, together with a proper technology in the final product.
On the other hand semi-synthetic porometics are characte-
rigsed by a certain content of natural fibres, espccially
collagenous fibres, which favouradbly influence the ncedac pro-
perties, #0 that the choice of polymers and the proper techno-
logy have not a decisive influence on the important properties
of the poromeric material.
Both groups of poromerics can te f\rther divided into
sulti-layer bound meterisls and into single-layer ones.
The most known sulti-layer materials with polyurethans
grein layer are:
AZSTRAN sapufasturer 'orcwch, USA
BAREX " Ressarch Institute of Rubbor and
Plastics Technology, Oottwldov,
| Csechoslovakia
COLATEN National Reseurch Institute for
Shoa, Leather and Allied Industries,
Gottwaldov, Csechoslovakic
CORFAM 2.I. &u Pent de Nemours Co., Inc.USA
CLARTIO B Kurashiki Rayon Co., Japan
HI-THAC Torey Industries, Japan
Genner Corporation (Tenneco ea.),usa
Tayo Rubber Co,., Itd., Japen
SKAILEN K.Hornschuh A.0., Germany
XYLES Sterobound, Glansstoff Co.,Germeny

The most known single-layer materisls are:

GLARINO
(various types) " Kureshiki Rayon Co., Japan
PORVAIR " Porvair, l4d., Qngslyon, England
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2. Tennery and Shoemaking Wastes
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The characteristic fecture of leather and shoe production
1s a considaradble occurence of wastes. These wastes occur doth
in the production of leather ond in the production of footwear.

2.1, Vastes_from Leather Production

Acoording to tha histological structure of rew hide end
the technology of lesthar production it cen be considered that
in converting ithe hide into leather a great smount of weetes
ie produced. Conscquently, the amount ant type of westes can
consideradly affact the rentsbility of lesther production.
Therefcre, such technologicel principles are used with whigh
it is possible to reduce the occurence of wastes and to &
saximum extent to utilise the wastes for further lesther
produstion,

In leather production the wustea are produced in meshine
processing of hides and skins and in triaming the mergine of
hides. Before doing processed, the rew hide is cleaned fros
all undesirablo portion which would make troudles in aschine
processing and do not gusrentee that the lsather would be
handled well. Tho produced wastas is commonly called trimmings.

After machine unhairing we get hair. Its quantity snd
quality dopend on tho process of chomical or microbdial unhai~
Mng.

By sachino fleshing the mochine glue stock 1s prodused.
Acocording to the condition of lecther in fleshing the meshine
glue stock can be odtained from fresh or unlimed soalnd eured
hide, or from limed hide.

In hand triming of edges and hand re-fleshing of the
fleshed pelt the hand glus stock is produced.

Snlit glue stock is produced after splitting the hide in
the pelt condition. It is formed by the flesh side of the hide
which 15 not suitable for further processing to lesther. The
above mentioneC wostes belong to the group of untanned wastes.
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If aplitting is done after tanning and if the split cennot
be used for lo.ther, we obtein the tonued split wastes.

Further, in machine orocessing the dried leather, e.s.
after steking, the trirmings are obtained if the cdge:s of
leather are trimacd. These wustass belong to the group of
tanned wastes,

2.1.1. Gommercial Valuss of Westes

Individual wastes in the tannery are checlied by ‘veighing.
Fros the results obtained we cannot compile the belance of
hide substance utilization beccuse the condition of ind!viduel
wostes is not identical from the viewpoint of dry matter.
Therefore, the balance of wastes can be nude by convarting tha
results either to sbsolute dry matter or to pure N. When
expressing tho results in dry matter they are affected by the
content of anorgenic matters and cuxiliary agents used in
curing and chemicil procesoing of tha hide. Thesa agonts resain
in the hide and increase the dry actter. By converting the
resulta to pure N we can relstively ocasily ascertain tho
balance ~7 utilising the proteinous mctter,

Ir the bsalence of proteinous material loss it i¢ further
necessary to include the “oss occuring in chemicsl trectment
of hides durinz the production of leather.

The 1osc in vastes of upper cattle hide oxpressed in 4&ry
matter of N 4is given in the Tuble No. 1.

Table No. 2 shows the loss during chemical trestasnt of
upper cettle hide, 1.6, in the deteruination of nop=geturnadle
losses.

On the besi: of ascerteinod velues of losscs of N, it ie
possible to calculate the balance of N in the processing of
upper cattls hide, This balance is given in the Table Fo. J.

From the results of the Table No. ) we can compils the
f£insl balance of N in the processing of upper cattle hide.
This balance is the following:




Machine glue stock 2.7 %
Hand glue stock 1.4 %
Split glue stock 6.8 %
Shavings 5.5 %
Soaking - luing 5.6 %
Deliming - bating 21.4 %
Tanning - pre-finishing 7.8 %
Tannery split 13.0 %
Leather 2).4 %

The balance of prote‘ious material in leather production
can de divided into five items. Above &ll, it is hide substance
contained in the final product = in leather, It mekes only
about one thir® of original proteinous material of the h. de.
To this item we cen add 13 % proportion of proteinous material
of split lesther (in upper cattle hide). Thus, the percentage
of proteinous meterial in leather increases to 44.1 %.

Another verr important item of the balance are non-return-
able wastes in chomical treatment of the hide. Thera are non-
fibrous proportions of proteiivus material which are soluble
in water arc modified by a chemiccl process of leather produs-
tion to such an oxtent that they can be washed out by water.
They come to waate liquors and then they come to temnery
effluents, Thareforz, ther: ore non-returnadle westes. Their
proportion is relatively high ond is approximately ae high es
Rids substance in leather.

Wastes fron loather production which can be industrielly
utilisable ere anothor baiance item. There are returnable
wastes. From them the moet important are split glue stock and
shavings produced from upper cattle hidos.

‘Minally, the balance contains the item designated as
other wastes. It was caolculated from the difference of the
total of registared items from 100. For example, thers are
torn off pleces, cuttings, other wastes occured in the procoss-
ing of pelt and laather, etc. Their proportion is low and
varies around 4 %,
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From the total recapitulation of belonce items it clearly
follows that the utilizcbility of proteinous meterial of the
hide in the £incl product is very low and varies in area-
moasure( leather around 25 %. The increase of this proportion
can be recched bv the fullowing provisions:

1) Reducing tho returncble wastes and their trensferring inte
leather.

2) Proper choice of the technological process in lecther pro-
duction with respest to the increcsing of area or weight
yicld.

3) Trimming the hide pattern in order to increase the utilds-
ability in %“he production of leather goods and in order teo
reduce t* clicking weaste.

The tronasfer of returnablc wastes into leather is abeve
all possible in ccse of shavings. The decrease of shavinge
by 1 kg represents the increcss in ares by 43 du?, An exast
splitting with reapect to the thiclness is a pre-condition
of such n protess. It depends on the type of splitiing mashine,
on tha condiiion cnd pattern of the hide. Practical experiense
shows that it is quite real to reduce the shavings by about
30 %. Another reduction of returnable waste can be odtained
by the introduciion of more perfect processing of raw hides.
In this respoct a great experiense was gained in the USA.
The processing ~2 hider ~onsists in the fleshing and trimming
the edgss., By flashing the weight of cattle hides is redused
in the average ty 15 % and by trimming edges by 4 %. Presti-
cally it weons that from the belense in the item of returmeble
wastes the mrchine glue stock is eliminoted and the ecourense
of hand glue stock is considaeredly limited. Then, 4t is
obvious that the percentcge of preteimous mcterial in leather
increascs.
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Compared with the price of raw hide (cattle hides) wiil
respect to the occurenco of individual wastes, their wvaluo i-
the following (vclue of ‘16 weate is expreseed in % of tho
volue of rew hides):

Rew eattle hide 00 %
Hoir 0051 ’
Mochine giue s.oei 0.13 8
Hand glue agtock 0.05 %
Split glus etock 0.39 %

From this reaspact the hair and split glue steck 48 tha-
msst valumable naterial.

Another viewpoint for esocnoaicul compurison of wastes
are the prices of f£incl products. In comporisen te the proce
of the finished le-ther - ful) grein box side - censidering
the yields from 1.0 kg of green weight im leather and in wasted
end soneidering the yields of final products from wastes, the
comparioon is the following:

N1l groin side bax 0 9
Machine glue stock for comwon glue 8098
Nend gluc ctoel: for technical galatine 409%
Shevings-for comonn £ ue PR
Shavings for fibrous leather .29

Troa this viewpoin. ihe processing of shavings fer
fitrous lenther ia the mogt effective utilisation. |

However, it is necessary to noco that in no case th:
weste is used for a produst the quolitative features and
utilisadility of which will approcch or equal nctured leathsr.

I¢ is also possible to compare individuel wastes in such’
o ssnse that the wuste is ovaluated with respect to 4ts
basic price and how meny times this proce is evelusted in ths
f£inal product. For & bstter comparison we give also the valuas
of matural box eidas




T &

Box side 1.4 times
Mschine gluc stock for common glue 3.0 times
Mand glue stook for technical gelatine  11.4 times
Shovings for hide glue 6.7 timee
Shavings for filrous l..ther 163.6 times
Split glue stock for Colatea 1,115.0 times

From this it clearly follows that the mset esotwmio
evalu.tion of tannery wastes is if they ure converted to sheet
muterisle, especially, if these materials pessess great valucs
of utiliscbility and if their properties spprocch the prepor-
tiee of genuine lenther. It is for exompls seai~synthetic
eollagen lsather (wlaten.

2.1.2. galitctive Natures

Sue_Btesk
Ascording to the raw moterial froa which it was ebicined,
the glue stock 1s divided in the following wy:

a) from cattle hides

b) from calf sikins and gressers’ sking

¢) Ifrom horee hides

4) from shoepekins, goot skins, dog ekins ond dusk skine

e) from pigekins

According to the method of preceseing hides we know the
following types of glue stock:

a) hand flesh, i.2. small trismings produced in hand fleshing
of hides and polts

" b) seching flash from first fleshing obtasined in meshine
fleshing of hides with hair

¢) sachine flosh from the second flishing obtained in muchine
fleshing of unhaired hides (pelts)
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d) cuttings of eplit and various torn off or trimmed off
portions of hides and pelte which are mot suitable for the
production of leather, including the parchament waste

e) chrome tanned end picklc@ shuvings

L) waste from alum aressing of skins

@) cuttings of d&ried skins which ore mot suitsble for the pro-
dustion of leather (heads, shaaks, ete.)

h) cattls split glue stock which is not suitable for the pre=
duction of artificial casings

4) remsinders of skins from hat productien.

According to the methed of curing we knew the fellewing
types of glue stosk:
e) lised
B) salted by crystalline salt
e) salted and dried (the se-called dry-salted)
4) dried
o) pickled.

Delivery of unsured glue stock is permitted only AL it cen
be delivered to the plamt of the customar at lesst 36 heure
after having been odtained.

In other cases the glue stock sustsde ourvd by sy of dbeve
sentioned methods. |

The delivered glue stock must be hemogenous (ascerding teo
the rew material from which it wes obtained, sccording to the
@sthod of hide proceseing and method of glue stock curing).

Glue stock must not contain sechonical impurities and
siailar foreign materials, e.g. wood, iren, rubder, plastics
or other admixtures, ind sust net b contaminasted by tamning
aaterials and Qyestuffs.

Drisd glue stock can contain st mest 0.5 § of naphtaline.

ldued glue stock, salted by orystalline salt and piokled
must be thoroughly and uniformly drained.
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Glue stock must not be heeted, it must not show any sign
of putrefaction, i.c. it must not have ammonia or putrefoctive
smell, it must not be over-rippen and must not be attceked by
insec., larvae or moths.

Cattle split glue svock can be delivered in pieces of the
seximwm length of 70 cm.

Glue stock obtoined from limed hidee with the use of
arsenio trisulphide must be properly marked. It is not permittod
to mix this glue stock with & glue stock obtained from hides
by other methods. :

Cattle L_Ga!.f and Horse Hoir

WG i D

Cattle, calf ~nd horse heir are obtained in processing
cattle hides, celf skina and horee hides in tannories by help
of: | : |
a) older lime liquors
b) combined liquors in liming pite
¢) sulphids painting (sodium sulphide is used).

Cottle, calf and horse hair is an important row meterial
espacially for the products of consumption goods industry end
technical articles. '

Hair 1o partislly destroyed by chemicals by help of whicb
it w3 released {rom hide 3.

Cattle, oali and horse hair must meei the requiretsnts
of the customer - it must not bo excessively destroyed. For a
destrayed hair we must consider such hair which hos lost the
besic properties, i.e. eclasticity (hair excessivaely bdrecks,
its surface is excessivoly attacked by chemicals).

Cattle, celf and horse hair sust heve - ‘foumdu
binding velues: |
a) moisture content max. 14 %

b) content of foreign admixtures (pieces of |
hidos, peper, strings, lime dust, etc.) sax. 1%
¢) pH value of water extraot nex. 7=-9 %
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d) hoir sust not de lelted . felting of
fiber tufts is permitted ax. 1%
@) hoir must meet the agreed referencs sanple

Upat_and Kia Hejr

Gost ané kid hair is an important raw material, especially
for the produste of censuamption goeds industry and technical
articlas. This hair is divided according to the langth into:
a) long
b) semi-long
e) short

According te the colour the hair is divided into:
a) white
b) light grey
e) coloured nnd grey
d) bleck.

Yots: All types of hair sre sorted according to the langth.
For long is consider goat and kiéd hoir with the average length
of 50 mr ond mure, ror sstu-long one is con~idered hair with
the average longth « ~ min, ' o= und for otz:t one is considn-
red hair with the average length of 30 sa and less.

Goat and kid h*ir is partiaily destroyod by chemiculs oy
help of which it is relcased.

Goat end ki¢ hoir must mset the rejuirements of the
customer - it must not be excessively destroyed. Por o deatroyed
hair is considored sush hair which looses tho basie properties,
1.2, elesticity (hoir oxcessively breaks, its surface is
excessively destroycd by chemicals).

Goat end kid hair must have the following binding values:
a) moisture content max., 14 %

b) content of foreign adaixtures (piecss of
skins, paper, strings, lime dust, ete.) max, 1%
¢) pH value of water cxtract nex. 7-9 %
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d) hair ézeignatod ac white can include
coloured iadp

e) hair muat nct be feited - felting of
fidber tuf 17 poomittod

£) har ousi noi h~ atitncled by insect,
larvee or umoihs

@) halir ruet moct tho sprsed mefercrce sampls

Pigekin brislles arce the rav material for the production
of brush and ctmiFing semi-products.

Sinckin bristies uast meet the roguirements of th: custo-
mer « they sust not be Acstroycd., For destroyed bristles are
considorad cuval: Uivistless which loose the basic properties,
1.0, elaosticity (bristles dseal excessively, their surfuace
18 &atroyed by caerdculs). Bristlos sust be free of fet,
exdmal cacll, thuy muai hove o smooth fcel, they cust be &ry
end st not Mo atlcly. Iudadiately aftar the bristles are
separetsi1 frox the s¥in, they wmast be thoroughly weshed in
order to dosredse “hen ard remwve the renainders of sodiua
sulpnide or limo. Jgekin diistles must have the following
biniing valucot
) modttuse cuniend nax. 12 %
®) oo idnt of fc ¢t 1 up! Xviea (lime,

Oriucrmic, Ticuas W unli, paper, otrings,

atn,) eax.. 0.8 %
e) brietlar roct 15% ba folied « folting

of bristic *ulis is permitted mx, 2%
4) colowr naturel
@) averasa soaiant oa untiers extiactidle

by CCL 4 mx, 498
L) driciles can We protially Geatroyed by

Uaing i1 lige Jdquors
8) bricilen obtiingd by ‘wo or rotv {uchnological

proccsaes ittt pri De miually adxed,
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Shavings
Shavings are divided:
a) eccording to the mcthod of tanning

b) according to the type of the processed raw materisl from
which they were obtained.

According to the method of tanning the shavings are
divided into:
a) chrgme tanned
b) vegetable tanned
¢) chrome-vegetable tonned

According to the type of the processed rew msterisl from
which they were obtained, the -havim are divided into
shavings from:

a) cattle hides
b) calf skins
¢) sheepekins
4) goat ekine
e) pigskins

£) horse hides

Shavings must meet the following requircments:
a) moisture content max. 65 %

b) th.y must not contain having dust in :he amount greeter

than 40 &

¢) they must not contoin foreign adaixtures (sond, metal of

" wooden chips, or strings, cloth, coal, rubder, eto.)

@) they must not be contaminated with machine oil, vaseline,
ete. or other lubricants

o) they must not contain torn off parts or trimmings of hides
or leathers

f) they must not bo heated or rotted, etc.

8) shavings of different wethodsof taming and from different
types of rew material must not be mutually mixed.
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2,2, Wastes_from Shoe Production
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Westes ere produced also in the manufacture of footwear.
Above 21l there are clicking wastes.

Loss in the processing of upper side loather to footwear
48 given in the Tsble No. 4.

The balance of hide substence would not be complate if we
consider leather production only. Leather 18 further processed
for finsl artieles, and also here the wastes ore produced. In
common desizns of footwear it is about 25 % of hide substance.
Of course, this wuste further docreases tho proportion in the
utilisntion of hidc substance.

3. Semi-Synthetic Loather Based on Collagen

- wones Sn@der

Specinl hydrophylic properties of collugen fibres of the
hide and loather impressed the chemists who triod to utilize
these fibres for the production of reconstituted leather-like
sheet materials. Por mony yeers the wostes of leather ware
defibred and reconstituted to shects in such a way thet the

. £ibres were bound togother, somctimes with the combination of
cellulose fibres, with the use of rubber of other elnstomer
binders, and thus, tha usable shoemaking matorials were pro- .
duced. Strength of these materials in flexure, as well as their
tensile strength arc insufficient for the purpose of using thea
for shoe uppers. The distribution of desintegrated loather fibres
through wet procassas, rescmbling the processes used in the
production of paper, resulted in the production of material
which con be used for shoe linings.

The sost known types of foreign collagen poromeric mate-
riels are tho following:

Pedupa

It is preduccd by armstrong Cork Co., USA. It 1 supposed
that it is produced by defibring of lenther, its partiel dis-
solving, and then, by ro-depositing of fibres and regencration
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of fibrous collegen together with o proportion of synthetic
fibres and synthetic binder, probubly polyurethens., It is
produced with several finishes of tho grain, such as dox calf,
embossed calf loather, imitation of tortoisec anmd ostrich. It
1s said that it i 801d in "econouic" pricee. Pedura is well
suitable for stondard shoemuling operotions ond it is said
that it is very sensitivo to removing folds from lasting, ete.
by using temporaotures normally applied like with natural lecther.
Wide wearing triols showed & grect coamfort of footwear with
Pedurc uppars, excellent durability and casy care of footweer.
A factory with the capocity of 5 million sqeft. in a year will
be soon rimiched in Fulten, New York. First, modnly lsddies’
shoes will be produced at populir nrices. Pedura (like
Corfam) will be finished by other companies. Since to now, two
firms have beon chosen for this purpose: Hermann Lewsnetein,
New York 2nd Begze & Cobd, Bosion.

Armstrong Cork Oo. produces also Durvel - material for
shoe linings which is also bosed on the utilisotion of leather,
i.0. 301153‘“ fibros.

Jbeyan |

It e produced by Muji Spinning Co., Japmn. It is sciéd
that Elboyan consists of non-woven wed produced from collagen
fitres bound by polyurethon elestomer, with microporous poly-
urethane grein layer. It 1s said that absorbency is 90 %
(natural hathar has probadly 100 %), eir permectility is
2,0 cc/cn® /sel,, tensile strength 1.% kg/—2 and tearing
strength 6.0 kg/mm, Production capacity of the firm is more
than 5 million eq.ft. yearly and ¢ proportion of the output is
elready exported to the USA.
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Other Collagen Poromeric Moterials

Armour Chemical Co. in croperation with United Shoe
Mschinery Corp., USA developed o process based on the utili-
sotion of untennod collagen dispersec inwater and applicd on
nonswoven nylon f£obrie. Ttin, the wet web is tonned anc
needled what produces ~ substrate for breathable poromeric
material. The United Shoe Mcehincry Corp., who buys Clerimo,
offers & licence for thin cnllngenous process.

In Jopun sevarcl Jirms ofier plants for the production
of leathor-like and collaz:nous sheet metorianls.

Qolsten

™his meterinl wac devcloped by the Nationnl Research
Institute for Shoe, leether and Allied Industries in Gottwel-
Gov, Osechoslovakia in cooperction with the state produstion
organisations.

Abgorbency and parmendility of this materiel, which is
aleo cnlled PXK, approach the voluss of natural leather more
than it is in ony other prromeric materinl reinforeed with
eynthetic fibres. Jodul and elongation which also affect the
coafort of feet opprcoch more the pronertics of shoe uppers
made of genuine lecther. Colaten shill de rroduced in a lurge
scale and, ot present, it is used for the shoe production in
Csechrslovakia. The details on cvoilable types, waighte, grain
finish end price hove noi yot beon announced.

Technological and pilot research has becn subntentially
finished, At the presont timo o production plont is being
built which shall be put in full produetion in 1973.

3.1, Jow Meteriol Bosie

T™he besic row materiol for obtaining collogen fidbres are
tenmiry wastes of non-grain type in the pelt condition or
after chrome tenning. So, there are spiit glue stock and chrome
splits which, otherwiss, arc unsuitable for further processing




in the tannery. To this group we can include alsc machine zlue
stock. The most convenient raw meterial is split glue ntock
from bellies £nd shoulders. In these portions of hide, tha
hide fibre can be chemicclly and mechanicelly sufiicientl-
desintegretud, and thus, it is possible to obtein first-grade
fidbre with rol:-iively high yield. (uite unsuitsovlc sre chonks
becsuse in thase portions the fibres oro strongly bound tosct-
her and cannot be sufficiently relcased. Then, hide fibres are
brittle, short nnd can be bedly separated.

Also bend splita arc of less convenionce. Their fibres
are plumped and con be chemically and mechanically desinterce
ted with 8ifficulties. The resultant fidbres aro shortoer, luas
flexible and the yield is low.

More detailed rceults in pelt split occurence in the
moin types of hides arc given in the Toble No. 5.

Froa this Table it is obvious thot glue stock from
bellies and shoulders, suitable for the preduction, cmounts
about 55 % from the totsl split glue stock occurence.

Yor example, according to the Tabdle No. 5 and the
oecurenca of rew cattle hides in Europe (475,000 tons) the
ocourence of aplit glue stock, suitobla for the production of
upper lesther, is cbout 48,000 tons.

It represents the production of ocbout 37 million m2 of
ssterial. Considoting that the yield coefficiant is 1.4 from
the groen weight of cattle hides per the area of finished
leather, this occurance represents about 70 miliion n® of
lesther. By ueing sll gluc stock from bellies and shoulders
for split materinls the occurence in the arca value can be
increased by one holf of the cxisting production. Frem this
brief explenation we can clearly seu the importance of
solving this task.

For the processing of split glue stoelk for collagen fibras
is wery laportant the dogree of pelt liming, Usunlly, two
methods of liming are used: repid lining, 1.2 lining with
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strong short lime licuors in the 4rum, ususlly containin:
sodium sulphidc of & higher concentrotion, and lming in pit-
lasting a longer poricAd with ¢ lew concentration. Th> period
and intensity of limirg considerably influences the dopree o
removil non=fibrous proteins and the degree of dcsintogration
of the structure. According to Tabara, coout 58 % of albuwi.c,
63 % of globuling and 37 % of mucoids ure removed in time co
soaking end iiming. st the s.me time the dencturction o1 “heuo
proteins tokes pluce which cre then zore 27sily removec in :ta
following chemicsl operations. Next "clecning” of the palt
follows especinlly in boting proceses where ebout 20 % of
protainous materisl ic lest. Meinly nor~ridreus proteinc or.
removed, however, ulso A siight degredation of fibrous :monon:
tion (collegen) ccours.

h The degrec of pelt plumpnecss consideradbly affocts tho
longitudinni releasing of nide f'itres, i.zs. £idbril ond sub-
fibrils. Of cowrse, this degree must Lo controlled in such 2
wey that the collogen fibres should have the needed proportics
especially the strength and length of the fibre.

Another raw mnterinl that is interesting chove all for
the ocountries in which the hides ore aplit even aftor chrome
tonning, 48 the proporation of cbllagenous row materiel fmn
wet blue splits, laborctory and pilot teate reveclad that wit!
the Csechoslovak techmlogy of collagen fibrous anmtarizl pre-
paration it is poacibie to process even this raw uaterial
without a great adjustmont. iAfter do-tooning the chromod
leather, which was developed on the basis of original worke
by lollar and Okamura, we obtain only a little shorter fibres
than from split pelt glue stock. Alco the consumption of
splits in the origina production weight comp:red with the
production pelt weight of the split is only by nbout 15 %

higher,
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In Cgechoslov.'Irizc we are investigoting the possiv! ldty
how tc use other row rcteri~ls for the prep.ontion of collrgen
fidbres. Laboratory trials show thnt in prineciples it is nossei-
ble to use alsc m~chin: glue stock for tnc preporatior of
collagen fibrous m-tori~l, OFf eourse, here tha problem of
yield 1s the princizle prodlem. On the dasis of o grort set
of determinctions we ern supmoss that mechine plue stock haos
in the cverzge only 19.6 % of dry subatance., This dry subst nce
consiste of )7.) % of fat, 1%.9 % of ash and 40.0 % >t protoins
(enlculcted from tho content of N). If we coneider thot n pro-
portion of protein content {s nf nonecoll-gen origin, and thut
in mechanicul trectisnt of fincr fibres which r¢ cbtrined {rom
wochine glue stocic, highzr logses nccur, we e-n oxpect on
increased consumption of meshine glue stock comprred with
oplit glue stock. Pructically, ir machine glue s3tock we found
about 6.5 times highcr concunrtion compared with aplit glue
stock, celculate’ per th: weight ef riw actoricls in that
condition in which they ar: wasted in tanneri~s. Despitec this,
tho problanm of procesuin; scchine glue stock i: very inters-
ting beoouse fat odteines in pro-adjustment of the glue stock
sokes the mechio glue stock cheaper than is the split glue
stock. Thus, the dcgrecsinz of machine glue 2toci for the
purpose of propsring collzgen fibrous mctericl is one of tho
sain problems in thc adjustacnt of machine glua stock. Up to
the present this provles hzs not yet beon s ticfactorily
solved. The prodlem consists in that glue stock must be hected
11 degrensing to 2 higher temperature (80 to 90°C) whx
results in the denoturation of fidbrouc proteins. Therelore, the
problea of dogreair: mochine gluc stock ls being irtonsively
investigated ct the prosent time.

Another raw mcterial which could be considercd for tha
preperation of colligon fibres are hidc wastes with the groin
layer. As we krow, up to the present the rezcarch in this
field has not yet becn st rted. It is beccuse of th: fact that
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in the preparation of collogen fidbrous materiol simpler ond
e8sier methods are used. In grained wostes there is a prodles
of removing the grain lcyer what is not o simple tcsk. Ve
cannot coneider the application of mechcnical mathod, i.s.
splitting, dbecouse the procose would require o greater numbor
of msnpower. On the other hand chamical method is considarcbdly
more diffiocult. Nevertheloss, we supposc thet in the future
it will be nocessory to npply thic method, namcly from two
£ORN0NS
8) deficiency of classic rew materials for the production of
eoliagen fidrous material
®) introduction of segmentotiog hidus (sepsrotion of bellies
and shoulders) whet will result in a prodlem how to utiliso
these cut off portions for the production of first-grede
shoe upper materinl.

3+2. Spehoplogicsl Aspects

At present tha opplication of L£ibrilary collagen proteins
for the production of somi-synthetic shoe uppor motericls is
oriented to thrge fields the mutunl limitation of which ie,
however, considercdly prodlom.tie,

At the prosent time it wcs found that the g}_n!gg
feoenstitution of collogen, based on converting ot least a
proportion of procollogen to a soluble fora ond creating the
conditions for the devolopment of sicroscopic collagen
f£ibrile, 1 very difficult from technical pecint of view and
the utilisadility of the producod materiuls in tho shoemeking
production wes not s-tiafoctory. From these ro sons ths
interest in this working procees has slid 02 a thercpeutic
field and partially &lso on a olimentary field vhero conside-
reble suscesses were reache’ in the preparation snd use of
collagen threeds, focns, supporting and reinforcing foils,
veins and srtificial cosings of a thin walls. A number of
Institutes mokes investigotions in this very intercsting field
in Csechoslovakia as well as in sbrocd (also OPC, lLyon, Frence)
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Froa lsather and shoemaking standpoint, a grerter impor-
tance heve resecrch works concentrated to the utilization of
short collegen fibres or collagen proteins as_binder or filling
agents for semi-synthotic shoe upp.r materials.

It can de supposed that the techmological wodel for thuse
processes wcs the production of ertificial fibrous lecther of
1EFA typ~ which was bascd on crushing the leather waste ond
shavings and their bonding ., .lrsiomeric impregnation binders.

These known products hove a high rigidity ond low clasti-
eity and are used only for inner parts of footweor or for some
foncy purposes.

In order 10 reach a grester flexibility, elosticity md
other features of tho shoc upper mcterial, the basic skcloton
18 usually formed by a supporting net of eynthetic fibres which
oTe mTangsd in the form of non-woven fleece and filled with
short collagen fidbres ond fibrils, end impregnated by verious
elastomer systems (e.g. polyurcthones, polycerylates, etcs)
end then sutually bonded. The basic typs of these somi-synthetic
e0llagen leathers are mntoricls developed by Shu-Tung-Tu within
the so-galled Armour-United Collagen Project.

For an important trend in the production of send .aynthetiec
eollngen poromerics wo concider the oriemtition to the use of
Felatively long collagon fidres for the production of non-woven_
webe in which these fibros, cither alone or in combinotion with
aynthetic fibres, fors a boaring, highly inter-woven nat,

In the lost period & great nuaber of informctive dxte
appoared in the literrture 4 "1ing with the uevelopment of
these types of semi-synthetic shoe upper moturials im Jopra,
USA, Frense, USSR, Goraony and in other countrica, However,
wsually the given data arc insufficiont for making nn exact
imaginotion on tho techmology used.

The Notional Reseurch Institute for Shos, Lasther and
Allie¢ Industries in Gottwaldov, Cmechoslovokin has daveloped
6 seai~synthetic leather which in the first stogs of dovelopaent
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was called FXK and nowadays it is put on tha market with ite
Trode Mark "COLATEN", This nome i» supplomented with various
auwmercls whiesh characterise the type of Colerten,

At the present time the production of Colaten is being
proved in a pilot plant scale with the use of production
equipment. lioreover, invensive invastigations are carried out
how to dimprove the quality ef Colaten, ns well as in order to
develope new types of Colaten. It is necessary to develope new
types of Colaten in order to mect tho fashion demands oi custoe
sers. Technological processcs of the production of Colaten ore
- covered dy many petents.

The production process is nbout the following:

3.2:.1, Prapurction of the collagen fibrous matorial

3.2:2. Textile processing of the fibrous mrteriol for obtaining
a wed :

3.2.3. W the wed )

J.2.4. Prepcration of a grain layer

’o’o’o MM the wed with the grnin 1@‘1‘

3.2,6. Finishing of the grain layor

3.2.1. Preparction of she Oollagen Mbreus Motsrisl

The raw mcteriol for the production of collagen fibrous
moterial are split gluc stock, wasted chrome tanned splits or
exchine glue stock. Only splite from bcllies or shoulders are
used. Split in o eertain stage of swelling and in & regulated
stoge of pre-tanning is mechanicelly dofibred in speciel
oerushing mechines., After the next chemic:l treatment and after
dowatering it is defidred agoin and the produced fibrous mate-
rial 18 seporated. The result of these oporetions is tha sepo-
rated collagen fibre with a low contcnt of non-fibrous propor-
tions, knops and conglomerates. The langth of collcgen fibres
varies within the range of 16 to 21 mm.

The quanlitative foctors of collogen fibrous material
produced in Czechoslovakia are given in the Table No, 6.




3.2.2. Toxtile Processing of the Fibrous Material for Obtaining
8 Yed |

Collagen fibres ore mixed in n proper proportion with
synthetic fibres, e.g. polypropylone, polyester, polycaide,
viscous, in order to obtain two- or multi-component mixture
which is perfectly homogonized. The mixture of fibres posses
through 2 set of mochines orronged in o flow lime in which o
web is prepared ueing the technique »f non-woven textile pro-
duction. A groat proportion of collogon fibres in the web
increases the hygieniec propcrties, and thus, the quality of
Colaten. Square weight of the collogen web varies within thc
range 0,320 to 0,480 w-z and considerably depends on the -
thickness of the product. Iaportant oporctions in the production
line for the preparation of collsugen wed are needling snd
precipitation,

3.2,3. aw% the Wed

The collogen wed prepored in the mentioned process has not
suitable properties due to its non-bound structure. Therefore,
it 1s mcessary to sudbject 41t to further operctions in which
its structure 1s sufficiently reinforccd cnd obtains the necded
physicsl and mechenical properties. One of the most important
operations in this process is binding the collagen web by
solutions or dispersions of polymer matarials. By o proper
choice of the binding system it i1s poseidle substanticlly to
affect doth physiccl and mechanical properties, as well as the
appearance of the final product.

Binding with the solutions of polyurethanes is carried out
by immersing the web in the solution of polyurethono in dimethyl

~ formamide. After the wed is esturated and the excessive asount

of binder is rewoved, polyurethens coogulntes on the fibres in
e set of baths conteining water in which the econtant of
dimethyl formcod de gradunlly decroases. In the end the solvont
1s weshed out from the scturated web with clean wetor. Thus ’




$ microporous structurv 18 forwd in the webd. sfter squoosing
end the following drying ths wed is buffed on both sides ond
is prepered for noxt operstions. Anding dy the solutioans of
. podyurethrnes 4s quits difficult techuolozy owing to the
necessity to use spociol michinery and owing to the compinca-
tions connectod with the regencration of the solvent.
Another proceas of binding utilizes synthotic latices.
The necded ocuinment for binding the coll-gon wed by thie
sethod i8 rolatively simplo. The produstion line cons’so=s of
8 re-winding m: chine ol collagea wed, of - binding cquipmont,
of ¢ jet dricr and a winding mochine.
The whole production linc is properly aynchronized, The
sotursted and dried collegon wed 1z then buffad from both
sides to the needod thickness.

J+2¢4. Preprration of o Oredn Leyer

The bound rnd buffed wobifrovided with o grain lnyer,
After propor finishing the groin lgyer, the comdin.tion
web=gradn lrycr obt~ins the cppearance of notursl leathar
end the respictive physical propertias. The bound wed nlone
h2e usually not suitoble mochardecd proporties. Tho same 1p
with the grain lnryer alone. Therefore, in the m~jority of
0ases & roinforcing fobric 1s put botwecn thase two 1 yare,
Siailar laminction hes the ncjority of gynthetic lesthurs.

The reinforeing fodude 1s stuck to thy wed either indupendently
or it is embcdded in the groin layer. The m:jority of grein
sicroporous luyers is prepared from linacy pPolyuretiines,
éissolved in dimethyl formamid: or in dimethyl sulphoxide,

or in other suitadble solvents. The used polyurethanes can be
filled with suitadls orgonic matters, nnd thus, it 1s possible
to affect both certain properties of tho Zrein layer ond also
the price of the finol pproduct.
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Grein layers can de preparod froa solventless systems. For
the preparation of these grain loyers thay use water dispersions
of elastomers to which thay 0dd suiteble matorisls which give
the grein layer not only the required strength, stretch, resie~
tence to repested flexure, but they also form form the micro-
porous structure of the layer.

These grain layors e~e produced by epraying weter disper=
aion on t0 o propus smootis Ar emboseed meterizl and the
reinforoiag fobric 48 emboddod in the applicd layer. After

érying, the opplied grain layer is removed and is prepared for
the next operation.

32,3, Mnding the eb with_the Oreln layer

Binding the wed with the grein layer is very importont
eperation in the production of synthetic lesther. It 1s impor~
taat that the applied cdhaosive would fora such a fila which
would not substantially reduce tho properties of moisture
soTbency, weter vapour permesbility end would provide a
perfect sticking of the groin lnyer to the wed. It 1s elso the
most @ifficult oporction from the viewpoint of mrchinery ond
werking procese.

J.2.6. Finiehipg the Orein layer

In the majority of synthetic lsathers the findehing of the
grein layer is parformed by applying thin polyurethane or other
layere which, howevor, do 2ot give the aynthotic leather a
perfect character of notural leather. Thereforo, such methods
are investigated which would imitete in @ macximum extent the
ppearence and oharacter of natural leather. In this respect
the development is over changing. It eéan be said thet the last
wstheds developcd cre successful to & much groater extent.

It was found that it ie poseidle porfectly to imitote
naturel meather, and in some propertics even to reoch better
results (uniformity of appanrance, colour fastness, elasticity
in grein bdresk).
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o, finishing remains & donmain of specialists who
not only a great prreticel oxperience but elso a
sssthetics, & cense for inventiteness and & certain
alent. Therefore, it 4s not curious that in world

s of poromeric materials the grain finishing is

t by special very experienced plante.

$ative Yactors

cal and mochanical properties of Colaten depend on a
or of factors, especially on the processes of binding,
he grein layer to tho wed and srain finishing. In the
®0 we have two basic types which have boon relisdly

binding and sticking the grain layer by polyurethame
agents
binding and sticking the grain layer by elostomers.

ooults of malytical svclustion of these basic types
in the Tedle Mo, 7. mlhbh!.mlubctho'luo
of - the sexi-gynthetic leathur Colaten and the &iffe-
pared with naturel leather. These difforences are in
ecific weight, in a lower strengths, in s little

P vapour perasability and in & lower resistanse to

¢ semi~gynthetic lepther Colaten it 4s further mee-
otice the so-called hygienic propertiss. According to
Mitton, Herfeld and Blalej the hygienic propertise
yérophylness, persssdility, thersal ocondustivity and
.mo

at hydrophylness of Colaten results in s relatively

' Vapour permesdility, in a greet moisture sbsorbensy
2o descrbency. These are obtained by imcluding the
1bres in the wed which 1s best obvious fros the

8. This Tcble clearly shows s high sorption of
idrea..

S —— N— .
R e e

s




SR R

§
|
%‘

s

According to BlaZej the comparison of hygienic properties
of poromeric leathers with box side is the following (ece the
Table No. 9). According to those rosults Colaten possessos the
best velues from the investigated poromeric leathers ond ie
neerept neturel leather,

Blale) and Borovsky determined the volua and distridution
of pores in poromeric lcathers. Rosults of their determinntions
are shrwed in the Table No, 10,

Among poromeric lcathers tho greatest volume of pores
has Potora, the luust has tho material Xylee. Coloten delongs
to metorials with & great volume of pores. Thermel properties
of poromeric lacthurs dopands on porosity. In this respoct the
poromric mctorinls hove an advantago egainst natursl lerther
(they have a grector volume of pores).

among othar poromeric lecathers Colaten has the most
favourcdlo comiort proporties in wearing footweer. It is
because Colnton contains collagen fibres the dehaviour of
which 19 similor t0 natursl leathor considering the properties

froa the viewpoimt of wolume chonges.

This snalysis clearly shows that semi-aynthetic leather
Ooloten, compared with the known poromeric leathars, has the
aost fovourable hygienic properties.

3.4, Renge of Products

Up to the prescnt time we hove devoloped & great number
of semi-synthetic lecthers of the type Colaten. Their charce-
teristic propertics are denominnted  nuaerically.
There mre the following typee:

Colaten 1111 - Shoemeking scai-aynthetic leether based en o
collogen wed which is bound by polyurothance
togother with pelyurethens grain layer reinfor-
ced by fabric. It is produced with smooth groin
or with embosscd grain. All colowr chodes con
bo produced except white one, in one colour or




multi-colour oxccution. With advantage it is !
possible to spply 2 technique of printing or
re-pringing from pre-printed foils (imitation

of enake skins, etc.). also the application of

metal foils is possible. |

Colaten 017 = Shoeucking semi-synthetic leather besed on a 3
eollogan web vhich 1s bound by synthetic lstices.
Grain layor is made of olastomers. The possibi-
dities of grain finishing are similar to
Oolaten 1111,

Golaten 007 - Shoemaking semi-synthotic leather besed on &
collagen wed which is bound by synthetic latices.
Grein loyer is forwad directly in the collagoen
wed and has suede appecrance. It 19 possidle to
produce it in all colour shades except white one.

Colsten 1220 - Germent semi-synthetic leather based on 8 collé
8on wed which is bound by aynthetic latices.
Orein layer 1s mrdc by o thin polyurethans
foll, It is supplied in cll colour shades, in
patent, sexi-p-tent and mett execution. It con
be single-colour, multi-colour, or printed.

3+3. Frogeseing in Footweor Produstiop

The basic specifications for individual production
Processes in shos manufscture are the following:

At the deginning wo reconmend to click out the ssterial

4n two layere which are folded grain to groin. Clicking is
done in longitudinal direction.
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We 40 mot recommend to split Colaten. If this require-
ment arises, ¢.g. in heel covering, it is possible to split
from the flesh side to one third of the thickness st the

asxisva.

Siviog |
€dving can be carriel out without troubles on 2ll types
of the known wacnings.

Qemgnting |

Cementing is mone difficult. The collogen wedb absords
sore adhesive, therofore, it is necessary to use thickooed
and sdjusted latioces.

Tejdiog

Folding with latex makes no troubles. It is necessery
only to consider 8 greater absorbency an® a little longer

process of drying.
Siitebing

Stitching with look stiteh and chain stitch seams makas
no troudles. Stitches have botter appearance. Nugber of
stitohas per 1 om can be chosen in the seme way liks with
patural #ido leether. Threads are of polyaster typs, needles
with roundnd point,

Asseabling «£ uppus eriu bY other methods than by
stitohing ir v2oy nodern ot the present time, end often,
4t i¢ Glecusced by shoe stylists, designers, technologists
and sbove £ll by the manulacturers of mechinery and equipmsnt.

Wo know very well that in many af these materials it 1s
possiblc to uss & modern end progressive technique. Above all
there are the opplicction of high fregquency, ultrssound, new
types of acheaives, etc. By a proper application of these
methods it is poreible to obtain a highor strength of semas
compared vith atitehing.
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Lesting
Lasting balonge to the most important operations., It is
performed on staenderd lesting machines.

Mudiing end Setting |

In experizonts 4t hea heen proved that Colsten can bo |
Yasted und shcped without mevious mulling. However, if a
eorrect setting is to be obtained; it is necessary for the
Jeather to he slightly mulled,

Roughing

Roughing the lasting murgin lis recommendad to be carrieca
_out on standard roughing machines. Forepart of the shoe shoull
be roughed by emery cloth, the waist portion by & wire

ﬂw wheale.

Jeshing and_Cleaning the Shoe Upper

The shoe upper is sometimes soiled by adhesive, e, tata,
ote. Before dressing it 48 mecessary to remove all these dirts
in erder to obtain:

a) uniform coet of dressing agent .
b) uniform gloss throughout the whole shoe upper.

Tha purpose of washing is also to prepars the grein layocr
of Jaather for a good anchoring of the Gressing agemt.

§0744 4irts, mch es pdhesives, are removed by oreps.
The ghv2 upper is washod by 1 % aqueous solution of some
saponates or socp. In case of more intensive soiling Wy m.,
1t 45 necossary to use bensine. Solvents, such es ssetons or
spirit, are not recommended to be used becouse they are harc-
ful for Coloten finish, If it is in sons cases necsssary, you
cen use spirit dlluted in water 1 : 1.

The ohoe upper is washed by & sponge or by a fine 8loth.
Washing must be slight and careful. The sponge or cloth 1o
regularly and in short intervals washed in clean water and ic

T R AR e




squeesed in arder to remove dirts caught on the shoc upper,
Washing solution is to be regulerly changed.

Washing and cleaning is mede in footweer with the laet in.
The number of labourers needed for cleaning and washing uppers
is the same like in footwear with side leather upper.

Ropairing

The purpose of repairing is to remove ths damuges occured
in the shoe upper in time of mechanical processing (rubbod off
dye, scoured grain layer, scretches, etc.).

For tho repair of surface damages (rubbed eff dye) we use
a spacial repairing dye which, in the contrary to cxisting
repairing dyes, becomes insoluble in water after having bean
adried and conditioned for seversl days (it 48 mot nocessary to
fix 1t or protect by a solvent spray of nitrecellulosas or
snother synthetic resin) ond is flexible (it does not crack
when being bant). Befors repairing the dye must bo thoroughly
stirred. Small rubbings-off or crecks are repaired by a brush,
More intensively domaged spots are scoured by emury paper
Ho. 150 and the Adust is removed. Then, the repeiring dye is
epplied vhich evens the surfose cf the damaged epot. Finally,
the demaged spot 18 sprayed with the repairing dye by help of
spraying gun. .

For the repair of a demage which is deeper we have deve-
loped & nmew repairing material. Decper danages are removed
above all in the reinforced portions of the shoe (tee, heel).
First, the demaged spot is scoured by emery peper. Them, the
welted repsiring materiel having a proper colour shade is
spplied by a smcll spatula, the applied material is smoothed,
polished, coated and epryed with repairing dye.

The repairing material is floxible and has & good adhercnee
to the material. It is suitable for ropairing demsged spots
elso in portions of the shoe upper which rre flexed.




Drgusing

By dressing the shoo upper (together with the sole cdge
and hocl) we obtain the finel and required appearango of
footwescr.,

Tressing s performed by a proper solvent dressing spray
which hec ¢ short “imc of drying.

Pofore dressing it is imvortant thoroughly to clean the
shoe upper, above all in case of 1ight-colour shedes. If it 1s
not done, the soilod epot would be visible under thc coat of
dreseing agent, It is 0lso necessary to take care of & thorough
drying thz shoe upper cfter washing snd after repairing the
damaged spots. iloisiure can cause the creation of matt up to
white stains. Therefore, it is recommendod for the shos to pass
tarough & short infro-red drier before being dressed. Dreseing
agent ie opplied on to the shoe upper in one coat. One spray is
sufficiont for reaching the required appearance. :

Aftor the dreesing ogent hos been sproyed, the shoe pasees
through a tunnel infre-red drier in which the dressing agent
18 dried. :

3.6. Sconomic Factors

A e s D WS S S B Y P T W D

According to the existing situation in thc price poliecy
for poromeric leathars it is obvious that poromeric saterials
connot eompete with low prices of coatad fobrice and will not
be oble %c eampete with them prebobly even in the future.

However, they can compste with first-quality naturel
1eather on the besis of thair overall properties and appesranse,
i.,e, in those fields where coated fabrics do not mest the .
requirements. | |

Poromeric leothers hove already overdone the Arrwbeasks
which wers 2 sign of the first aynthetic saterials, and thus,
natural leather is exposed te & very reesl competition.
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Fweninent nenufacturers of 1adies’ and men’s footwear,
vihe usa peromsric loathers Corfam, Claorino, Skailen cnd soade
other pororeric naterials, stated that "As far as the substitu-
tins shos upper materials cre more expensive or of the sana
price as patural lcathce, the production of footweer from
substituting materials will have little hcpe to be successful .
Tis materiol shoulé b: sold at noat for A half price of genuine
loether. Then the special types oi cheep fcotwear should have
a good chence to wili. Yhe murnel".

nnds is considered for typically conservative approech of
choomcking firms in Europe eand Great Britain in the starting
poried of the ipiroduction of poromeric lesthors and it 1llustre-
tos some of troubles which the munufocturers and distributors
nf theco materials had to overdo .

4% %ha boginning of 1967 C~rfcm was sold in England for
658 to Y7¢ por sq.fi. depending on the thickncas. In smooth-
mpodn types (ealf) it was sbout an equel price for genuine
sol¢ Lcather of a good quallty, {7 we consider also the porcen-
sage of weste in cliciding leather.

In 1968 to 1970 the prices of the mosi important poromeric
tearheore viere considorably cut down.

Daice lova) of individual typee of poromoric leather was
soe Dollowing (1970):

crfon aa.fte
ey onkd 47 - 45
sghent 80
JYorano

2 s i St SBOD BB

vor calf 50
nuient 7
"

e

won eelf 58 - 5J

peLent 76
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smooth firnish 38
erushed potent 40

At the seminar of the British Boot snd Shoe Institution
(S8ATRA) in london, October 1967, one of the monufacturers,
who was expericnced ia the production of footwear with leather,
PVC and poromeric upper, said that poromeric matarials were
hardly to be distinguished rcom ieatiner, but 1f an econarilc
potency wes ut1lized the shoz with poromeric upper could be
gold by 10s per palr cheaper that comparable leather shoes.
Another mamufacturer celd ihat poromeric material priced 1004
per sqsft. was comparablc with leather priced 304 (ihe price
after clicking). Just anothor menufecturer seld that poromoric
meterials priced 72d per sq.ft. were clicked more economically
then lesther priced 60¢ rer ag.ft. and that the quality wos
petter thon thei of leather.

In Fobruary 1969 the British Shoe Corporation used its
whole plant Barlington Works in Leicester for tha production
of footwear from Corfum., The firm G.B.Brtton announced
vecently that it hies introduced Corfam in its Tuf footwear,
i.0. footwoxr of e checper price group then was the Gluv
footwaar. Anothcr intercsting development of tho firm
G.B.Britton 48 ihe introduction of & new type of Gluv footweaor
from Corfem in suode execution, in threo styles, which is sold
per 89s, 64 and can compate with natural pigskin suade.

Marks & Speaer Lude sulls ludlea’ footwear "Poromar® with
poromerie uppara ct the priee of 79s, 114, but it is ot
cleer what type of poromaric naterial is used here.

Froa the avove soniicned it is abvious that poromeric:
leathers are a good shocmcoking materiel and oll signs exist
that this trond will continue. Several years 880 these amsate~
pale were limlied oniy to footwear of & high-priced group.
Now they nre wsad for the productien of middle-priced grours ?
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and 1t con ba cxpected that they will be successful even in
low-priced groups.

If wo consider the fovecasts op 2 deficiency in hides
with the perspuciive of a deficiency in natural leather end an
4{nereasad domand for shoce with lesther upper, we can expact
that the price of raw hides will be increased. It is supposed
that the production costs of lecther will decrcase supposing
the introductior of automation end mechanisation of tanning and
finishing procosses. This decreese in costs will be, however,
only of o slight character becouse the workers, despite a lower
number of them, will be paid more.

On the other hend, in poromeric materials the trend of
prices is ever decroasing since the time of their introduction.
Tegether with synthetic materials also the cotts of row nuto-
ricls ond production ¢osts ure being decreased beceuse the
volure of produciion is ever increcsing. koreover, we con
suppose that the iwprovement of production proccssas will
further contribute to the decreese in produciion costs. It s
al3o within the Traswork of our posaibilitics to develop nev
poromeric materisls for a lowor price.
4+ Cunclnsion

SHWH D SR 1w S 05 IR

The leatics induatry stands in front of a problem how to
utilige tho wustee in an economic wuy. It is important beeause
atout 70 % of the proteinous substance of raw hide is wasted.
Only a smaller prupostion ol taeoe wasies 1s used for the
production of aplit leather. 4 grast proportion of wastes s
2 basic roy material for the production of othor proteinous
products which ece not uced in the leather and shos industry.

Tha Notionsl iesoarch Inatitute for Shoe, lLeathor end
s1)4ed Industriec in Gottwaldov, Czechoslovakia has developed
8 new mothod of utiliziuag split gluo stock, mechine glue stock
end pro-tanned split gluo stock for the production of semi-
synthetic porowcric lerthar Colaten. Thie acthed 18, in the
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meontine, the most aconomical utilization of the mentioned
westes becouag it returns the proteinous wuostes buck to the
leather end okoe industry in the farm of upper leather.

'Semi-synthetic poromeric leather Colaten belongs o the
kmown synthetic poromeric leathers. However, it differes fron
them by more convenieni hygienic propertiee, such :8 better
hydrophylic proporty, poresity, sufficient thermcl insulating
ability and comfor' in wenring. Theae propertics ure obtoined
because the web contains collagen fibres.

Rather, Colaten has vary fovourable mechmicel snd phyei-

‘sal propertiesa. In the produetion of footwear it is used lika
natural leather.
Prom the tochnologiccl stendpoint the production of
Oolaten can be divided into the following gections:
« preparction of collagen f£ibrous matericl
"« preparetion of & web
- binding of the web
o binding the web with the grain layer
- finishing the grain leyer.

The production ie considerebly complicsted and requires
a olose comnoction of individual sections.

From the pricc viewpoint it can be supposed that poro=
seric moterinls will find their applicatien in the production
of footwear and thet they cen compete in their price with
patural leather.
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Iabis 2 <
Quantity of Wastes in Tannery Processing of Upper Sides

Bxpressed in Dry Matter of N
Oreen hides - W0%orN
Mechine glue stsck 2. 7% 0L N
‘Hend glue stock 1.4 %0f N
Split glue stock 6.8 % of N
Shavings 5.5 % 0f N
Toble 2 |
Non-Returnable 1oeo in Tannery Processing of Upper Sides
Pusvessed i Pry Mester of W ‘ -
Oured sslted cattle hides 1008 e N
|/ in the section :

.8 ng ts liming Vo 6.6 B of N
Vest in the section
deli to bating 21,48 02N
Westage in the section
tenning to pre-finishing . 7.08 0 N
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2obie 2

Belsnse of ¥ in Tonnery Procsesing of Upper Sides
(Rxpreesed in ® of Dry Metter) ____ __ ___ . ——eemm
Freeh hide 100 %Hof N

Mechine glue etock 2. 7% of N

Nand glue stock 1.4 8 0f N

Split glue stock 6.0 % 0f N

Shavings 5.5 % 0L N
oSSR S LRSS S TR L Tt ——emenaes
Returnable wastes tetsl 16.4 S of N 16,4 B of N
Soaking to liaing 6.6 B of N |

Deliming to bating A4 80N

Teaning to pre-finishing 7.8%0f N

S awme et g ataid - DD S P 0 S O muesones

Nen-returnsble wastes total 33.8 $Sof N %.8%0f N

Split for further processing 13.0% 0of N
Leather N.A%ef R
Total 96.9 % of N

Other oo 3. 7% e N
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Table 4

loss in the Processing of Upper Leather ror‘ Foqgmgr
(Bxpressed in Dry Matter of N) AT

D e G G SV ED D 4D ¢ » WHGH 6B PP ARND AR - 558

Lasther for clicking 100 %Sofk
Clicking waste 24,7 B of N
Dry matter of leather 87.4 S of N

N in leather 4&ry matter . 13.1
10 aa? of lcather = 1.6
10 da? of olicking woste = 140¢
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Table 5

—

Split Glue Stock in Main Types of Raw Hides

- ot e . U+ @ D e W WD G B e — o RSB S T o SI COEID G G WP e S W W S S -

| Raw Hide Split __.Proportion per : __ Proportion of
¢ Glue 1 Split Giue
; Stock Bend  Shoulder  Belly Stock from
Total % % % Bellies and
% e . rel. rel. Shoulgcrs
Home Bulls
34/39 kg
(green weight
nar plece 4.4 42.8 34.3 22.9 14.0
©ig Packer
50 60 1be 1906 ‘40’ 3202 2303 1009

Swedisn Hides
from Castra-

ted Heifers

17/24 kg 24.8 46.0 3.0 2.0 13.4
Frigorifico

Stendard

19/23 kg 2205 4505 ’100 2305 12.3
Averege 22,8 4.7 32.4 22.9 12.6

-—rap s oo en vl ardd oo

. . WD D e G AP WP B @ GG < S e s S
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Table 6

Properties of Collagenous and Synthetic Fibrous Material

- oo e o o G an S - e v n D v s w0t Bt ot @D S o o w20 W e S e

- e o D S o D e B A s S s st S A G S WD DGR me S8 A8 S8 SR e S S Am -0 Se oS 0 i e ememe mes . et - s m

Determination Unit PE PP XV KV
(st v/4) (st V/123)

G TID e D D S P o P et WD S - - - - - e - -——B e ' GBS D = G me e tm e oMMl sl e

Weight for length

unit d%’ 0.8 4.0 25:7 4300
Breaking length Km 49.3 50.8 23.3 16.4
Elongstion < 41.0 87.¢ 25,3 24.9
Tensile strength p/day 5.54 5.64 2.6 1.8
Shortened fibres
cfter theramal
treaSment
(100°C, 15 nin.)
a) by hot air % 28.3 8.6 1.6 1.6
b) hydrotherai-

cally % 24.5 7.0 64.0 T1.6

- o o= e am. - = CMEBE L. sma s wm e

Abbreviations: PE - polyester CSSR
PP - polypropylene CSSR
KV -« collagen fibrous material CSSR




Tzble 7

gt_\yggcal and Mechanical Prope

D s s B = AP > - - - —r- DG TS aD P D G G O AP b G = G S D SR ap S D b oh S ah S or ES ab e

- we G D s TG Ses GD ED G GD oS> 6 ©WE = > . D G PR ED QT e W W D S G G e D D P S . D ap = PR aB o D S G G5 G Gb b ES ab b SPeEh o

Thickness
Square specific weight
Tensile strength

Elongetion
Slot tear strength
Torsional rigidity

Tensile rigidity at
10 % elongation

Vater vepour
permeability

Moisture absorbency

Moisture desorbency

Resistance to repeated
flexure

(Bally Flexometer)
Resistance degree

Degree 3 =
Degree 3 =

- 107 -

mm
kg/m®
i/ anl
%
kp/am

kp/cn

kp/cm

l"0/ cmzl
/24 hours
%

%

rties of

Colaten

Type I Type II Box Side

1.5 1.4) 1.52
0.7 0.87) 1.194
Al.30 A l.48 A 2.25
B0.90 B1l.00 B 1l.65
A 24 A5 A%l
B 56 B 3 B 60
A 4.9 A ).8 A 7.8
Bs5.2 B4, B 8.5
AO8 Al A 0,6-2.1
B0.8 BO0. B 0,6-1.8
Al20 A 45 AN
B 1le B 58 B
65 69 67
13.5 14.9 2.
(water re-
Binten)
- 10.6 - 12,7 -~ 3.0
A) A) AS
B) B) BS

slight destruction of the layer
without any changs




Table 8

Balanced Condition of Weter Vapour Absorption at 20°C and

100% Relstive Humidity (According to_Chabert)

e GG O G\ D SP G GP S G0 G0 S

Fibre Type Water Vapou; Abgorption

D D AR S S e AROD S Ba o e - G5 G ED D WD M T B G TGS A w GBS o SB ah GB QRS Gn BPee

Collagen fibrous material {SVUK)
Yool

Cotton

Viscous fibres

Polyvinyl alcohol fibres
Polyamide fibrea

Polyester fibres

J6 - 39

33.6
22.4
48.7
15.9
1.2

2.7
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Teable 9

40D 0 ol 4D SR 4t

Comparison of Hygienic Properties of Poromeric Leathers with
Box Side_(According to_BlaZej)

A vt G = G g et w S @GP Enan N AN B P G GO O - o QP E=- G == b ==

- - om wn o D s D A G St IS e T AP IS A D & - B SO B gun = T e S GO0 sma GNP Sk QUMD - Ume WU U —Sas on

Sorption Relatio. Water Relation Thermal Relatio
2® Water to Vapour to Conduc=- to
Product Vap;ur Box Side Permea- Box Side tivi}y Box Side

% bility [/ 1.10 %
mg/ cay/ kcal/ny/
/hoyr /hour
25 C
OOri'octed 29.7 100 4,2 100 7.91 100
ain
ox side
Colaten 16.0 59 3.4 80.9 7.86 101
Corfanm 2.3 T.7 3.6 85.7 T.41 107

DA el OO S ve o9 - - e n e - ouns oo D e s G G I e —® . o G P W WS D s s WD GO G
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- e e v ---—-_-----—-—-—-—-...——-——a--—- e - —— o D o e b @ S D SIS g ot wte GIn € W e S o B

Colaten

Unfinished box side 1.022
Finished box side 0.692
Corrected grain box side 0.608

D S A AP v sas GI GIn gan Si G S S S G S S S - . i A R @ S G e S P i = S S e £ G G S o Y = S - By S v
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