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INTRODUCTION

The trade in reptile skins has repeatedly come under attack by blologists,
herpetologists, inst -tutions and organizations concerned with the preservation
of wild life. In an ou‘staiding book on "The World of Reptiles", the authors
Bellairs and Carrington denounce hunters of crocodiles as those 'who are
interested only in thc short term profits to be made of the hides, whioh are
used in the manufa-*ire of handbags and other readily saleable articles. The
depredations of greedy and irresponsible men of this kind have led to the
virtual extinction of +the animals in many parts of Africa" (see page 132 of
the pudlication).

The profits mac- in the reptile skin business are indeed considerable.
The skin of an 13 month old estuarine crocodile (crocodilus porosus),
15 inches width, fct.nes at present US.3 an inch or USi45 a peice, which is
almost twioce the mo.ihly salary of a rubber tapper in Malaysia. The
profitability both .ndividual and national of this trade grows progressively
when reptile skins are processed into finished leather and manufactured into
shoe and leather g-ods. It is an important factor in the economy of many
developing countrios. Reptile leather and ite products are the most expensive
articles of the leather trade.

But man is n>t the only, and perhaps not even the worst depredator of
reptiles. Lack of parental care during incubation time and post-natal
conoern for the hatchlings are responsible to a large extent for the rather
low reproduction rate of reptiles. Most of the reptiles deposit their egge
on land where thay are incubated by the warmth of the soil, without any
protection.

Consequently, eggs and hatchlings become easy prey to predatory animals.
Bven the Americen alligator which is said to show aome sort of maternal
concern ‘o his ©ags and hatchlings, will soon abandon them and eventually
eat as many of the young as he can catch. While indiscriminate killing of
reptiles ahould be certainly prohibited, a modus vivendi must be found to
organise the supply of reptile skins to the tanning industry of developing
countries, without impairing a reasonable growth rate of this precious
livestock. This paper suggests the establishment of farms for breeding
end rearing crocodileg for their skins through the supply of eggs or infant
animals from natural resources. Herpetologists could co-operate with such
farms in solving the problems of incubation and breeding as the reproductive




process of reptiles 1s affected by conditions under captivity. (See chapter 5

of this paper "Hearing of crocodiles in farms".)

Turning to the pruduction side, in chapter 7, "Reptile skins processing",
a general outline of the processes and operations involved in retpile leather
production is given, with particular emphasis on methods different from those
used in the processing of conventional leather. In the last chapier these
principles are exemplified by process formulae for characteristic leather
types produced from reptile akins. In these formulae the nature and
composition of the large variety of tanning agents and auxiliary chemicals
are described, to enable reptile tanners in seleoting the appropriate brands
and to adjust production processes to their particular counditions.
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1.7, Leath.r - a by=product indu:stre e i denc

The tanning industry oo ite oxi-tenes: to th fact that hides and skins
have ¢ b rotand free £ o o0 - L dn erd o to ol laln access to man's
mogt important fond: wnweat. Stripping off hides and skins, called laying or
skinning, is one of th  oldeost ruille <couirel ™y man. As th o stripped-off
raw materiil could net br wased s {ood, and o a highly p-rishabl: material,
man triod to utiliz: it for othor purposvs, rucceeding tincily in coaverting
it into stahl: and lastirus product:: fur and lcath r, Jince those ancient
times, fur and leather have b ocowe: most useful and versatile materials in man's

daily life and have remain~4 so throush-utr his history.

With thoe grouth of meat preduction, onc of the wo-ld% larg.st industries
today, the supply of its by-product, hidrs and skins, has grown adequately,
initiating thc establishmont and stcady xpansion of the tanning and allied
industries throughout th  world. Duc to th. fact tbhat tho supply of hides
and skins is determined by th. demard for meat - pot Jor lrath.r, and thore is no

other use fo~ this ra - material c<rept “or bring proccssed into leather, the
. 2 1

necessity of close cu—ovperation Lrtv..n hide producing and leather processing
industrics appears to bhr loglcal and highly dcsivabl . Unfertunat~ly, this
objcctive has not been achi ved so tar. Particulerly in developing countries
little has been dene to obtain thi valuabl. rau muterial in suitable quality
through th> epplicatior of wp-to~dai: Jlutag trchniques and preservation methcds,
It happense all coo often that A~velopine countri~s  thoush abundent in livestock,

have to supply th:'r groving tanning industry "ith imported hides, bocause of tho
inferior quality of th. local ro: matevinl,  VYodern abattoirs arc boing build
without adegquatc facilitice for obtaining th. moet valuabls by-prodvet, hides and

skins, without flaying cuis aod vy wifacles  Bwoen vs wnd abattolr managorc

are not aware of th importance of a good qu'zl ity rav hide supply for th. pros—~

perity of th. l.athor, fontuear and leath r guods industrics,

1.2 Reptilc skinst a main product industry
and
Contrary to conventional ra- hidec anld skins (cattlc-/buf‘falo hides, calf,

horse, goat and sh ep skins), whickh arc all hy-productz of meat production,

reptilss are huntcd, trappcd oy reare? in farme solcly for thir procious
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skins, while their meat is a less important by-product. Perhaps, just because
this is the main and not the secondary objective, reptile skins are more care-
fally skinned and better preserved than the conventional raw material.
According to a definition of herpetology, a special brunch of zoology dealing
with study of reptiles, the term "reptile" (originated from the latin word
"repere", meaning: to creep) refers .o a group of cold-blooded vertebrates

that crawl on their bellies like snakes, or creep on short, stubby legs like
lizards, crocodilies and turtles. More specificallys a reptile is a vertebrate
animal with scales, it breathes air (not water), and characteristically lays
egge protected by shells and depends on outside sources for its body heat.

There are in the world only five main groups of animals that fit this definition.

They are the turtles, the lizards, the snakes, the crocodilians, and & strange,
little seen creature called thc tuatara, which looks like but is not a lizard.
There are about 6,000 species of reptiles scattered all over the world. They
are most diverse and numerous in warm regions, and are found also on the dusty
deserts of the world. There are about 3,000 species of lizards, 2,700 species
of snakes, 200 species of turtles, 23 species of crocodiles, and one species
of tuatara which can only be found in some islands of New Zealand. Of the

five groups of reptiles, only three are leather supplierss the lizards, the
snakes and the crocodilians. One species of turtle, the spineless soft-ghelled
turtle of the south-western United States is occasionally skinned and its
leathery skin processed into glosay novelty leather. With the exception of
turtles, a very popular marine dish (“'genuine turtle soup") and their eggs,

the meat .f other reptilee is only used occasionally by the native population.
To be mentioned as a curiosity, a publication of Time - Life International

"Phe Reptiles", printed in 1)(0, contains a formula for the preparation of
"Jguana Stew" and for "Japanese Turtle Soup" (on pages 154 and 155). To
complete the list, there are also two frog species with very attractive leather
skinss the Goliat frog, which lives in Cameroon, and the North American bull
frog, also found in the island of Borneo. The hunting and trapping of reptiles
for their skins started after the First World War. According to the British
Reptile Skin Catalogue of 1933, regular trade at first with India, Indonesia
and Burope started in 1)26. The same publication exprcssed the opinion that
the processing of reptile skins into leather will not depend so much on the
whims of fashion, and because of their outstaniing properties will become

a lasting branch of the tanning industry. In an article of the weekly
"Leather" of 2) September 107, the llanaging Director of the well-known

st s -
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Britisg Reptile Tanrery, A T Kinswood and Co , ur Atkirs, leserrbed the

excitenent crured by the farst consignment, of roptile sxine frow Inde-thinn
abort fortiy vears sgo -nd how readily they wers snapned up by buvers = hag,
a8 always for new iypes of leather. One of the varlicot suppilers were
Yeesrs. De Muinck and ", in Apsterdam and llegsrs. Selig, Sewip and o

Batavia (toduy's Djrkartn, Indonesis,.

1 3 dome statistics of raw material supply

It is not very difficult tc maxe fuir'y rexzsonable eatimates of Lhc
annusl outpnt of convertional hides ana ckiag, as suck figures can be deviv
from data from livestock censae nnd slaughier rates in each country, »adilv
published in leather perindiczls and world statictics. 1In = recent repes: oo
UNIDO, by E. Gergely and S. Antonic, on "The role of the hides; shing, fannins
end leather manufact ring industries in develeping countries™ (23 Aumust 1,73),
ithe annual supply of raw meterial wa: estimated at 11 million ecatile hidaeg,

) million huffulo hides - togetler ebeut the eguivalent of 3.5 mitlien tons
wet-salted weight; further 400 million sheep and 130 million goot sking,
together about the ecuivalent of 450,000 tong of dry weight. ‘'ihe egnimntod
marke’ vilue for the total ennual supply of hides and akina throughont the
world at the present rate amounts to USH1,740 mi'lion; an amouat which is
about twice tne value of the world's lotal natural rubber production at
present (see pafe 3 of the akove-mentioned report). Unfortunately, staty~oacr
of reptile skin supply are wcefully inedequate. 1In the followinge norasrapls
an sttempt is being made to evaiuate some supply data trom rcarce sources
which could 1¢ mede availabie. In h 3 "Gerbercichemie und Gerbercitechaolopin”
published in 1967, the well=known leather scientist Protessor Stather
(Democraiic Republic of Cermany ) estimates recent crocodile nkins production
at about one million skins annually, collected mainly in North, Central, uni
South America, further in Africa, India, Indonesia =ans Meda: Lcar. #rcordan s
to this author:

"Fprom the point of guality, Tndian crocodile skins are of the
higheet grade, becmuse of their large area of about 15-17 square
fee!, anc. relatively snall scalec. Wile crocadile skins are not
suitablc for leather because of their hony armcur covering
completely the whnle surface '
Profeasor Stather's above estimate — withoit mentioningz his source - wigit
be support~d by ano:her estimate in Freudenberg's "[Eutc- und Wl lmarktc

der Welt", reported in the monthly pericdical "Das Leder” (1954, page 83),




which suates that the world's largeot projucer of slligator skine is Brazil

with »n estianted annual outpat ot 700,000 rkins  lowever, (cucte) "due to
cxtensive hunting of tacce animile tielr siz« had been reduced during the

yeare from 7 teet to 5 fiet, wlhich means thut younger animals had been killed.
It is 'o be fearcd that i .o yewrs tiue the alligator stock will be exhausted'.
Fortunately, this predicticr has not come true go far. The fact is, however,
that less skins ar bheing shippea Lo western countries, because the countries

of South Amerira have been cxpanding their own reptile icather tanning industry,
by building new, modern tannerics. According to recent private information,

a large, modcrn reptile taancry is unacr construction in Asuncion, Paraguay,
under the assistance of iloecast Chemcal Industries (Federal Republic of Germany)
throush its leather expert [r. Xarlheinz Fucks. The tanncry is eguipped fcr an
annual output »fr 1,200,000 lizard snns, 00,000 crocodiie skins, 140,000 snake
skins and 1,300,000 frog skins  During the tast Leather Pair in Paris the
exhibition from = large veptile t=unerv in ladagascar attracted great attention.
Burope's largzest crocodile lesther producing country ie France with an estimated
output of 300,000 crocodile ekins = year, followed by the United States, England
and Italy Reptile trnning in the Tedere1 Republic ot Jermany has considerably
decreased 1n recent ycars Pessimistic predicticns of the availability of
reptile skin sources in Buropean estimates refiect the diminishing influx of
gupplios to induatrialized countries, since developing countries increasing
their processing capr~ity are reluctant to export their raw material. The
Govurnment cf Indin, for instince, imposed 1 total bvan on the export of all
kinde of untreated reptile ~ring, about five years ~go. J3ince then only

tanned, semi-finished and finished reptile skine could be exported. The same
applies to conveniionsnl uluce 2nd exins. This ban had a most beneficial effect
on the development of India's leather industry. According to a report published
in "Leriher", in September 1)) on pages 11i = 113, India exported during

1968 ~ 136) tanned repiile skins for Rs. 273 58 lakhs (one lakh = 100,000 urits)
i.e. about US:3 65 million (one US. - 7.5 Ne.). This is an encouraging

example for 2 developing country's succesaful effort in utiliszing its natural
resourcce. [' should be mentioned that 3% years ago, in 1)13, India was one

of the world's lorge=t exporters of raw repiile skins, exporting 2.5 million
lizard ekine o westorn ~cntrica Indonesia exported ot the same time

.o millien snahe eking and 200,00 lizard akins (See "Mitteilungsbl¥tter"

of "Bas Jeder, 1100, naye 'i)




The Republic nf Siurpore 13 » weli=krown centre of both reptile s<in

oxport and processing Thouga ite ovn rw wnteriad aources are acgiigible,
this i1sland republic ang doveloped within tho l1ast thirty years a flourighing
urport and re-export tpade in reptile skins involving all parts of the world.
The export rf raw repiile skine hus risean {rom onc million US dollar in 1990
to three million J5 dollar in 1906, ¢ cording to the external trade statisties
of Singapore  The axport of untreated crocodile skins amounted to 252,435 lbe
valued at M.3,7;4,74, in 19538, intrcated lizurd skine 39,68 lbs valued at
M72,967,126, and untreated snake skins 101,35) lbs valued at M.2, 164,276

(3 M5 = 1 USs) S3ingapore hus twenty reptile tanneries processing about
13,000 crocadile sking wd 100,000 snake and lizard skine annually. The

valuc of exported finished reptile leather amounted to M:1,866,347 i1 1968.

The writer feocls that some supply eatimate should be given, although he
is fally nware of the lack of sufficient supporting evidence for such an
estimate. 'The following is based on the -sg:usption that the annual werld
suprly of rrocodile skina might be twice thet of the recorded production of
Bio2il, amounting to one million piecer and roferring to a size equivalent
to 15 iaches width - a figure indicated zlso Ly Profeassor Stather [Purther,
the total annunl supply of lizard skins is estimatcd at & million sking, and
that of snake skins ? million, i.e twice the cvantity rcported as being
exported from India and Indonesia in 1933, Such an approximation may present
a basis for discussion to initiate an availability survey of this most precious
raw meterial. fn develuping countries incentives could be created for the
gystematic opening up of new raw materianl sources beth bty exploring new areas
and by the estatlishmunt of modern rcitile recaring farme. The development of
reptile leather technology will! also contribute to making accessible new types

of ruptile skins

II.  HISTOLOCICAL CHARACTIRISTICS OF RiPTILE SKINS

2.1 The knowledge of the differences between the skin structure of mammals
and reptiles is essentinl to tanners, as this will enable them to apply the

proper lanning proccesses.

2.2 All hides and skins, including reptiles, consist of three main layers:

the upper layer or cpidermis; below it: the corium or leather forming layer




(in German: Lederhaut), and beaeath it:  *he connective tissue or flesh

layer.

The outermost pirt »f the epideraiz, a protcin substance cnlled keratin,
consisteof dead cclis culminating in heir, horns, hoofs and claws of the
mammals, feather of the tirds and scales of hairlese animale like fish,
reptiles and -mphitians T~ +he begiraing of leather processing the epidermal
layer with all its adheren: structure is removed by strong alkalis (liming
process), and likewise the flccn layer, in order to obtain access to the

leathe* forming corium-

The leather forming inyer, or corium of the mammals (with the exception
of pig akin) consistas of tho urper rcgion: the papillae - or grain layer,
characterized by the intrusion of hair shafts and sweat glands; further,
of the lower main region, callod the reticular layer, which forms the major
part of the three-dimensional fibre net-work made up of a protein substance
called "collagen" (which mcans giuc forming). The position, dimension and
the number of the hair pores determine the characterigtic grain pattern of
leather. The density ani irregular angle of weave of the reticular fibre
net-work is reeponsible for the physical streagth of the skin.

Ther Americen scientist Wilson called the papillar layer the "tnermostate”
layer, thus indicating its impoitant biological function of keeping the body
temperature of mammals constrnt through the nctivities of sweat glands and
attached muscles  The socretion of sweat produccs cold through evaporationm,
providing the mechanisn for pretecting tiw animel against environaental
temperature changes. It is thereforec not surprising that the hair snd
glandless rc 'iles la:kang the thermosiate luyer have to roly on outside
gources for ‘cir heat supply. Sunsiine 1s essential for the survival of
repti‘lea.

Unlike mammals, an reptiles the flow of collagen fibres in the corium
is horizontal, parallcl cad reguiar without an interwoven net-work structure.
Thie is the reason vhy reptile skine nre more scnsitive towards strong

alkalis than the hides of mammals.

The horny vpiterma: i~ser of snates and lizards is periodically shed
(thrown off) whiic with craccdiles this is usually perennial. It follows
exactiv tue pattern of +.c¢ cerium, reaching its maximal thickness on the

back of the animnls The main furction of the epidermal layer of reoptiles




ig to protect the aninal's body from ¢vaporation  lowever, the characteristic
oss1fied horny scales =«nd platesc are structures of the coraum, not of the
epid~rmizs. Therefore, aftcr the removel of the cpidermis, the characteristic
horny Btructures remain, giving the attractive design of reptile leathor.
Some sorts of crocodiles also have oesificd corium plates on their bellies,
which limits their use, though somc t nners succeced in ec’tening and removing

these plates so that thc skins of bellies can also be prccessed into leather.

2.3 Depending on how the stripping of the skine is carried out, the reptilec
leather trade distinguishes two types of crocodile skings "hormbacks" and
"huilies'. lornbacks are obtained through siripping of the carcass Dby
incision along the central line of the belly (belly-cut), waiilc'vollies"are

gcales
than two rows of scutes/on cach side (figure 1). Bellies may also be obtained

obtained by lateral inc'}aio or5 both sides of the carcass, leaving not more
by ocutting the skin along the back and trimming off the horny structure (which
may be used 28 buttons on lndies dresses). Hornbacks can be used only if the
belly part on both sider of the huncheback ie smooth and does not contain
ossified scutes. However, if the bony ermour covers the entire skin, o that
the scutes overlap cach other like tiles on n roof, such hides are unfit for
tanning. The best hornbacks are obtained from young animala. They are in
great domand by thc handbag end leather goods industries. Bcllics are used
in the shoc industry too. Some sorts of crccodile bellies, i.e. the gavials,
have horny pla=es on their bellies called in commercial language "buttone".
In goneral, but<ons and other ossified structures are the result of
tnorustation of *he corium by calcium carbonate and calicium phospnate.
Reptilos are pro‘ected frem the detrimontal effect of ultraviolet radiation
Yy the presence of dark melanine-typc pigments deposited in the cpidermal
layer and coriun. The removail of the pigmentetion in the tanning process

is important for the production of plain-coloured reptile leather.

3.1 The variety of reptile skins used in the tanning industry is on the
inoreasc. As long es reptilc leather producticn was limited to savanced
countries, price and quantity comsiderzations werc dccisive in the selection
of raw materials. With the growth of thc reptilc tanning industry in the

countries vwhere the raw material originates, new kinds of skins, cven available
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only in smaller quantities, could be processed succossfully. The establishment
of reptile tennerics in dcveloping countries stimulcoted the discovery of species
previously unknown to the reptile leather tradc. Recent textbooks on leather
technology contain incdequate accounts concerning nomenclature, classification
and leathcr characteristics of reptilc skine  As an example wc quote a table
of reptile skin sources from O'rlaherty's outatanding textbook “Chemistry and
Technology of Leather', publighed in 1262, vclume 3, page 453, as follows:

Lizard Sourcc Types

India Agras, Calcuttas, Bengals, Ramgodies
Philippincs Jalf-ring lizords

Indo-China Jave Ring Lizard (lionitor)

(apparently a mistakc
bty the anthor, it
should be Indoncain)

Brazil Lizagators, Chamcleons
Columbia Iguanas

Argentina Black and whitc Lizagators
Nigeria Nigervian Lizards

mﬁg g;n §gurecs

From all over the world Chouvies, Pythons, Boas, Vipers, Whip lnakel:
‘nmpalaguos, Anacondas

Crocodiles lligato

From Florida and Louisiana (USA), further imported to the USA from
Africa, India, and South America.

A recently published (1967) German tcxtbook by F. Stather, "Gerbereichemie
und Gerborcitechnologie", in the chapter: "Fish - Amphibian - and Reptile Skins"
mentions thoe "berutifully pigmented skins of the Java and Teju lizards
(Varanus salvator), further the different typce of Python and Chourix snakes
as well ns Crocodile - and Alligator slins which arc processed into luxury
leather. 3ullfrog skins have ~ characteristic grain pattern created by their
tissuc of glands, liznrd skins have regularly arranged crest-like hunches,
snake skins have strongly pigmentod hide ecalcs arranged in characteristic
groups. The scales of the snakee arc not ossificd, se are those of the
lizards." (pages 1,/40.) '




3.2 The mos* valunblc roptile ekins -ro thea. of tho crocsdilians (Crocodylidae).
Thc heavny&nrmoured erocodiles, aavinls ond calnang are tiac largest of today's
reptiles and the last curvivi iy specilog dercenaadts of th dinosourias . Pull-
grown crocodilirns ronge in gisc from between 3-4 fuct 1n the case of the Congo
dwarf croccdi.c and the duarf cainman to the tep length of 23 fout of the Orinoco
(Venczuela) crecodiles  Por the pur »sce of the revtile skin trade, the lerce
number of croeodiiinng moy be divideo inte four sroupss +he crocodiles,
alligators, caimans =ud g=viiis. Thougu distinctly different from the
herpetological peoint of vicw, in the reptile skin trade beth crocediles and
alligatora mecan the egame  Whilc in Purope the commercial term for the whole
group 1s crocod.le, in the United Strtes the name of alligator is more common.
The snout of the alligntor is shorter nnd blunter than that of ‘he crocodile,
whilc unlike the alligaior, tihc crocodile's fourth leweir jaw tooth stretching
-over the upper-lip is visibic when ite mouth is closed. The caiman is related
to the alligator but it snovt is olender. The Soutlhi American ceiman is tho
ficz;cest biter of the civ-odilinne It igc aulso *he noisiest, letting out
thunderous roars during the mating scason or when wounded. The grvials have
the nerrowest snouta cf any croccdilians. The Indian govial is a timid animal
which usually retreats at the sight of man  The African crocodiles are

notoriocus man-caters

3.2 1. Depending on whother the bac: or the beliy side of the skin is
uscd, commercinl classification distinguishce betweon hornbacks and
bvellics. Their commercial voluc depends on the size of the scales.
Consacquently there are small -gcnled and large-sceled bellics and
hornbacks. Smellescalrd ones fotcoh the highest nrice, followed by
large-scaled bellies and hormbacks. The rcason for such differentiation
lies in the fact that bellies ean be used for both shoe-uppers and
leather goods, whiloc hormbacks can only he used for leather guods.

Among large—-scaled beliies thure arc again two i{ypes: the more

expensive once witiiout "buttona", nnd the cheaper oncs with "buttons'.

3.2.2 Some of the finest smallescalsd bellios are thogse from the
Sempit crocodile, namcd after a town in Indonesinn Borneo. Another
well-known collceeting snd chipping place for hellies and other reptilc
sking in Borneoc is BRandiermasin. The snicies is Crocodilus porosus,

in English "Dstuarine crocodilz'., It lives mostly in brackish rivers




but 1n to aron of the “and- Islende @t golr cut far into the sea. The
crceodiie of inner Mheil-nd is the sumlar Jrocodilus Siamesis.  Small-
Lendled bellics ar. alea obtaaned from the so-cnlled Peak Crocodile, the
fopm ig o+ traasl svion Leom tie German “Spitckroakodil' (C. acutus). It
is o on-tive of Juriee and Coruoiia, with the trade name Largatos Panzae.
The Orinors oroasdile from Veno ucl. {€. 1ntermedina) has also small-

pestod bellios

1.2.3% Yiediur orrle pollics ore obtained from the Miesiasippi Alligator
(A. miseiocippioneie), culod ia Guema lUechtalligater” (in translationt
"Pike Allig-tor"), from its r.osurhisrce tc the ficree freehwater pike
fich. It is ~ native of the southern United 3tates. The Louisiana
bellics re famous from being wost caretully skinned and properly pre-
gerved  They have bitton-froc bellies. Other mediumescaled bollice

arc ohtained from the rrocodi’c ncutus, o 2pecies found in Cuba, called
Havanna or Cuban Crocadile; ~nd further from the Jovsnesc so=called
Estuarine Croeadilc (U0 poro~us). lornbacks are also obtained from this
species. This opccics is nlsc found an the brackish watere of Fiji,
India, Northorn Australia, Souti lnst Asin, and the Sunde Islands. It

ie crught in large quantitics particularly in Auetralion New Guinea.

3.2.4 Hornbacks and large-scnled bellios are obtained from the
go-called Ausiralian Urocodils (C. johneoni), processed only in Australian
reptile tnneries. The Madagascar crocodil: (C. robustus) is a particu-
larly heavily armourcd specicr, hut is still processed into hormbacks in
the tannerics of ihis island. uhe L.adagascar Crocodile has much in

common with two African species: the East Africon Nile Crocodile and

the West Africen Armourcd Crocodilc (C. niloticus and C. cataphractus).
The West Africnn specics are considercd as unsuitable for tanning

because of their ihick skin and bony belly structure. However, it

seems that the younger skins e still successfully processed in the
couutries of origin, mostly ns hornbacks. The Lnet African Nile

Crocodile ig onc of the best known crocodilc species in the skins trade.
The dwarf crocodilc of the African Congo is uscd o8 small hormbacks in

the tannerice of Siugapere. The Swemp Crocodile (in German Sumpfkrokodil,
¢ paluctris) is o native of Burma, Ceylon and Ecst India(Assam States),
very similar to the Nile Crocodile, bul with less ossificd large-scale

Leoilies and hornbncke -
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3.2.5 Several sorts of caiman skins have become increasingiv popular.
Among these are the larze-scaled bellies of the Black Caiman (in Germar
"Nohrenkaiman") of Central South America (Melanosuchus niger), further

the bellies and hornbacke of the 3pectacle Caiman (in Oerman Brillenkaiman,
Caiman crocodilus) found in the north, central and eouthern parts of

South America, as well as the large-scaled bellies of the Wide-3nout

Caiman (Caiman latirostris).

3.2.6 There are two types of gavial skins used in reptile tanning: the
Ganges Oavial (Gavialis gangeticus) of North and East India, and the
Sunda Gavial of Indonesis (Tomistoma schlegeiii) both with heavy back
armour and buttoned bellies.

3.2.7 In general, crocodiles living in salt water have small-scaled,
bittonfres bellies but heavily armoured backs. Those living in sweet
waters, i.e. in rivers or artificial ponds, usually yield large-scaled
bsllies and hornbacks. Prom those living in a combination of salt and
sweet waters, i.e. in the mouths of rivers entering the sea, & variety
of scale sizes may be obtained.

3.2.8 Summing up this chapter we may note the remarks of a well-known
reptile skin tanner, the late F. Wolff-Malm of Germany as follows:
"While the Indisn Crocodile shows the most uniform scale eize, the
North American (Louisiama) alligators, though of varying scale sise,
are those with the best flayed and the best preserved skins. The raw
material from Alabama, Oeorgia, and Louisiana is preferred to the skine
from Florida and Mexico. Congiderably far behind comes the quality of
sking from Central and South America, like those from Ecuador, Guyana,
and Panama." (Handbuch der Gerbereichemie und Lederfabrikation, third
volume, second part, page 342.)

3.3 While the general appearance of the crocodiliaws is rather similar, with
1ittle difference among the four groups, ihe orocodiles, alligators, caimans
and gavials, the lizards (Lacertidae) are suppliers of the most diverse types
of leather. They can be found on every continent except in the polar regions.
They vary in size from the 3 - 4 inches long Geckos up to the 10 feet long
Komodo "Dragon" weighing 100 lbs. The Geckos are resident in all tropical
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countries as family or household pets, loved by many people as very useful
insect eaters They live in houses, on the walls behind pictures and mirrors,
in cupboards and drawers. A somewhat larger species is the likewise popular
Tokay Gecko, which lives under hou. ¢ roofs and on neighbouring trees. The
names Oecko and Tokay, in llalay called "Chick-Chack" are suggestive of the
sounds they emit. The giant Komodo 18 a native of the small Indone3ian island
of Komodo where it is officially protected. The Komodo is a ferocious and
indiscriminate carnivore, which occasionally attacks even smaller deers and pigs.
None of the abcve-mentioned reptiles are leather suppliers. lost lizards
readily shed their tails when in danger. The broken-off part jumps, evidently
to divert the attacker's attention so that the animal may escape. A new tail
usually grows again. Some lizarde are connected with horrifying myths and
fantasy, like the "Thorn-devil" Moloch dorridus, named after the ancient
Babylonian god to whom children were sacrificed. "But despite its fearsome
name, this Australian lizard is only eight inches long, and subsists on a diet
of ants, consuming from 1,000 to 1,500 at a single meal” (from "The Reptiles"”,
Life Nature Library, page 27). There are lizards with emall tails resembling
frogs, called Frog Lizards, further, legless snake-like lizards, and ones
which resemble crocodiles, although smaller in sige. Some of these reptiles
prefer rivers as their hunting ground, like the so=-called Crocodile Teju,
while those with umbrella-shaped bodies may cover large distances in gliding
flight. Some types are masters in changing their colour, for which the
Chameleons are proverbial. This change of colour is due to pigment deposits
in the epidermal cells, which react under the influence of light and
tumperature by changing the pigment concentration through contraction and
expansion of the cells. This also occurs as a result of excitement of the
animals during fighting or when engeged in courtship.

The author of "Leather suppliers of lower vertebrates" (Informative
letters of "Das Leder", 1360, issue 1, page 1) divides lizards into four
groupst the Agamids (Agamidae), the Iguanids (1guanidae), the Tejus
(Tupinambis) and the Monitors (Varanidae). The name "Monitor" implies that
these large, flesh-eating lizards "warn' of the presence of crocodiles. The
above sequence of four groups reflects the increasing tanning value of the

skins.

-

It is rather difficult to distinguish the Agamids from the Iguanids,

a8 they have a number of common characteristics. These are ridges and crests




extending often to the tails, culminating upwards in long, pointed, irregularly
arranged scales, giving the animals a frilled, toothed profile. While the
Aganids belong to the O.d World, mainly to Asian and African countries, the
Iguanids can be found only in the New World, in the Americas.

3.3.1 The Agamids, called also lydrosauriae, as their Latin name indicates,
are aquatic lizards, living in rivers and forests. One of their more
important skin suppliers is the Asiatic Glidirg Lizard. The QOliding

Lizard is a native of the South Indonesian archipelago around the island

of Ceram and named after the seaport Amboinas Hydrosaurus Amboniensis.

Its gliding mechanigm is decorative and multi=coloured, with a back crest
widening on the tail part to umbrella-~like wings, that may save a steéring
function. It is also an excellent swimmer.

Other Agamids bvelong to the Uromastyx family er’ are inhabitants
of the dry regions and deserts within an area spreading from North Africa
to Central India. They have thorny tails used for digging holes in the
soil which may also deliver heavy blows to attackers. There is also the
Uromastyx Aegypticus, the Uromastyx Acanthinurus from North Africa and
the Uromastyx Hardwickei from Pakistan and India. The average width of
their skins ranges from 15 cm to 110 com.

3.3.2 The best known type of the Iguanids is the Green Iguana, cailed
Common Iguan or South Amer.can Chameleon (Iguana iguana) which lives in
the tropical forests of Central and Northern South Americs. It grows

to 2 metresin length. The Green Iguana is an ardoreal reptile which cun
be recognised by crescent-shaped scales on the neck and back side and by
the uniform pearl-like scales on the belly. It is a specialist in the
art of camouflages. On the impact of light or a rise in temperature or

i in state of excitement it may change its colour from grey to browm, green
or even yellow. Skinning is carried out along the ridge line. The
pigmentation of the corium is not pronounced, as the green colour belongs
to the epidermis, which will be removed during the tanning process.

Similar species are the Dast African three-horned Jackson's
Chameleon and the Black Iguana of 'exico and Panama.
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3.3.3 The third group, the Teju Lizards (Tupinambis) are also inhabitants
of the New World. With a few exceptions they are also arboreal reptilres.
Teju skins have a pronounced black-white grain pattern on the finished
leather. The Crocodile or Armoured Teju (Dracaena guianensis) is found

in Cuyana. It grows to a length of 1.5 metresand is skinned by cutting
on the belly side, therefore, the skins is also called Hornback Teju. It
is a water reptile living in the tidal forests of the Amazon, which feeds
on snaile and lays its eggs in abandoned termite nests.

The large Yellowband Teju (Tupinambis nicropunctatus) is found in
Brasil and Columbia. Its popular name is “Egg Thief" or "Poulterers Wolf"”
because of its special liking for poultry eggs. It is alsc called the
Great Teju as it is often over one metre in length and the skin is
40 - 80 cm wide. The Teju Proper (Teju tejuixin), also called the
Brasilian Lizard, extends its habitat as far as Argentina. It hes the
most decoratively pigmented skin among the lisards, with pigments
deposited deeply into the corium. As the pattern of the back differs
from that on the belly, by cuts through the ridge line or belly, different
grain markings can be obtained on the finished leather.

3.3.4 The fourth group and certainly the most important skin suppliers
among 1isards are the Monitors or Varans (Varanidae). The Varans have

a dragon-like shape consisting of a long neck followed by a massive
trunk and a long, thick tail. The body is carried by strong legn ending
in frightening claws. Like snaker, they have a narrow forked tongue
which can be lashed out from the mouth. Unlike other lizards, the Varsns
are unable to shed their tails or regenerate them if cut off. They prefer
mddy waters where they swim and dive like crocodiles, but may also vieit
forests. Their food consists of fish, crabs, frogs, birds, rsts and
occasionally also chicken. Due to their strong structure, the Varane
have less enemies than the other lizards. Their groatest enemy, however,
is man, not only becsuse of the delicacy of their meat, but nostly
because of frequent chicken thefts. All Varans are skinned along the
central line of the belly. Some species have ossified corium plates,

but they are rather soft and do not impair the leather quality. In
Indonesia and Malaysia commercial language distinguishes between "Ringed”
and "Unringed" lizards as a distinction betwecn a pronounced black and
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white ring pattern nd a blurred or haty appearance of the grain. One
tyoe of unringed lizard found in Halaysia is called the Gabue Lizard.

The price of the ringed skin is about twice as high than that of the
unringed. The most important Varan is the Sling Varan (in German
"Bindenwaran', Varanus Salvator), called also Javanese Yaran or in Nalay
epeaking countries Biawal:. The ‘rican Varan or Yile Varan (Varanus
niloticus) is very similar. Both have a black and white grain pattern
more pronounced in the "ringed" and less in the "unringed" types. Their
skins are cut along the central line of the belly. The East Indian and
Chinese species are called Ramgodies. 'While both species escapc into
rivers in case of danger, another Indonesian lisard, the Tree Lizard
(Varanue rudicollis) finds shelter in trees. Other common types ares

the Fish Lizard of Indonesia (Varanus dumerilii), the Desert Varan of
Algeria and Pakistan (Varanus grisius), the Prairie Varan (Varanus
exanthematicus), found in the grasslands of West Africa and in the area
north of the Equator, the South African Cepe Varan (Varanus albigularis),
and the Yellow Lizard in North Indir (Varanus flavescens). The Bengal
Ligard (Varanus bengalcnois) and the Agra Ii ard or Oval Orain Lizard

are found in India. Their skins are used in large quantities in Indian
tanneries. Most of the Varans, with thc exception of the Varanus Salvator
lose their contragtful design on reaching maturity. All are skinned along
the central belly line. The minimal width acceptable for skins for tanning
is 20 cm measured on the widest part of the trunk. Skins over this width
fetch progrensively higher prices.

3.3.5 Wolff-Malm divides the most widely used lizard skins by geographical
classification into the following four groups (Handbuch der Gerbereichemie
und Lederfubrikatior, volume 3, part 2, page 343/50)1

(a) The Java Lizard (Varanus Salvator) from Indonesia, is the
most beautifully pigmented roptile skin, with contrastful black
rings or a enow-white background;

(b) The Jndian Lizards according to their origin are divided into
Agra, Bengal and Calcutta Lizards. Though similar in size and shape,
they differ in scale formation. Their natural markings are not
characteristic enough, therefore, they are bleached in the tanning

procese and finighed as plain-coloured shoe upper leather. Less




numerous arc the Hornback Lizard and the Thorntail Lizard
(Uromastix Hardwiokei) preferably used in the handbag industry;

(¢) The Jout eric . Because of its natural marking
the Tgju Lizard (Tupinambis tejuixin) found both in Brazil and in
Argentina in large quantities, plays an important role. Less
important and clcaper ar tho Jaqurarus and Chameleon skinsj

() The Africen Liards consisting of Iguanas, Varans and
Chameleons participate both in quantity and quality much less
than the other three groups."

3.4 Snake skins have particular advantage over other reptile skins due to
their uniformity of width throughout their length, tape-like form and lack

of ¢ remities such as legs, crests, hunches and scutes, which make possible
the application of machine techniques like shaving, splitting, paste and
vacuum drying. Wolfi-lialm gives the following (rather indistinct) account of
the leather supplying snokas (landbuch der Gerbereichemie und Lederfabrikation,
volume 3, part 2, page 344) as followss

lane Ixpe Qrisin laagih

Python Snakess Pythoniaet

Tiger 3nake Python Holurus India ) « 4 metres

Diamond Snake Python Javanicus Indochina - 6-8 "
Java

Rock or Hieroglyph Python Sebaae Africa A-5 "

Snake

Water Snake (Karung) Acrochordus Jsvinicus Indonesia t-2 v

Boa (Oiboya) Snake Boa Comstrictor Indochina - 6-1 "
South Americe

Anaconds (Sucurry) Tunectes Murinus South Amerioca 6-7T "

Snake

Coral Snake Ilsya Scitale Indonesia 60~70 om

Die Snake Tropidonotus Iran wp to | metre

Tesselatus

Herpetologists classify the more important snakes in four familiess (nee
nThe Reptiles”, Lifu Nature Library, page 14), the Toideae, Colubridae (both
non-poisonous ), the Viperidae and Elapidae (poisonous).
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(a) The Boidcac consist of the New World'a boas and ~nacondas and the
0ld World's tropical pythons  They arc thc best known snakes. According
to well-authenticated records box constrictors grow to 18 fect length,
pythons 33 fect and anzccndas over 27 feet. Pythous and boas rescmble
cach other closecly, but the former lay eges and the latter bear live
young, as do the anacondas. Pythons dare to swim out far away from the
shore. After the destruction of the island of Krakatoa in 1863 by
volcanic eruption all living creatures werc destroyed. The {irst reptiles
arriving by sea in the ncighbouring islands of Java and Sumatra were
python snakes. '

(v) The Colubridac is by far the most diversified snakc family. It
oontains about two-thirds of the world's snekes. The water snake, the

whip snaka, ribbon snake, chicken snake, black snake, scarlet snakc,

green snake, hognosc snako, horn snakc, king snake and many others belonging
to this family. Decause they are found almost everywhere, they are called
"typical snakes". Moat of them lay egge but some bear their young alive.
Some eat any living prey they can catch and swallow, some are specialized,
i.e. the hognose snake prefers tnads, the red-bellied lorm snake eats

mostly salamanders and tho king snekc cats other snakes.

(c) The Viperidae, consisting of the family of vipers. arc poisonous
snakes, found in all continente cxcept Australia. There are two well-
marked groups: tho true vipers, confined to the Old World, and the

pit vipers, found mainly in the New World but somec relatcd species are
also found in Asian regions The wedge-shaped or heart-shaped head is
generally thought to be the mark of a poisonous snako, The name pit snuke
refers to a sensory dcpression, or pit, bctween the cye¢ and nostril, an
organ that helps in detecting warm objects. Pit vipers include rattle-
snakes, thc South Amocrican bushmaster, the Central American cyelash viper
and others.

(a) The oobras and other members of the family Elspidac are inhabitants
of the world's tropical regions They are generally slender as comparcd
with vipers but all dcadly poisonous. Like vipers they kill prey by venom
injected through fixed hollow or grooved fangs situated towards the front
of the upper jaw. They differ in temper. Some arc timid burrowers in
leaf mould likec most of the American coral snakes, or the likewisc

poisonous soa snakes which stay in the sea and give birth to their young
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numerous arec the Hornback Lizard and the Thorntail Lizard
(Uromastix Hardwickei) preferably uscd in the handbag industry;

(c) The Jouth American Lizards.

Because of its natural marking

the Toju Lizard (Tupinambis tejuixin) found toth in Brazil and in

Argentina in large quantities, ~iays an important role. Less

important and choaper ar. the Jaqurarus and Chameleon skinsj

(d) The Afric ig

consisting of lguanas, Varans and

Chameleons participate both in quantiiy and quality much less

than the other three groups."

3.4 9nake skins have particular advantage over other reptile skins due to
their uniformity of width throughcut their length, tape-like 1orm and lack

of extremities such as legs, crests, hunches and scutes, whi-!. make possible
the application of machine techniques like shaving, splitting, paste and
vacuum drying. Wolff-ialm gives the following (rather indistinct) scoount of
the leather supplying snakus (Handbuch der Gerbereichemie und Lederfadrikation,

volume 3, part 2, page 344) as followss

Nape Iipe
Python Snakest Pythoniaes
Tiger 3nake Python Molurus

Diamond Snake Python Javanicus

Rock or Hieroglyph Python Sebaac
Snake

Water Snake (Karung) Acrochordus Javinicus
Poa (Giboya) Snake Boa Constrictor

Ansconda (Sucurry) Dunectes Murinus

Snake

Coral Snake Ilsya Scitale

Die Snake Tropidonotus
Tesselatus

Srisin

India

Indoching =
Java

Africa

Iidonesia

Indochina =
South America

South America

Indonesia
Iran

Langth
3 « 4 mtres
6-8 "
4-5 "
t=2 ¥
6-1% "
6=-7T "
60-T70 om
wp to1 metre

Herpetologists classify the more important snakes in four families: (see
"Tho Reptiles", Lifu Nature Library, page 14), the Joideas, Colubridae (voth
non-poisonous), the Viperidae and Elapidae (poisonous).
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(a) The Boidcac consist of thc New World'a bozs and -~nacondas and the
0l1d World's treopical pythons. They arc tnc bost known smakes. Acceording
to well-authenticated records boa constrictors grow to 18 feet length,
pythons 33 fcct and anacondas over 17 feect. Pythons and boas rescmble
cach other closcly, but the former lay eggs and the latter bear live
young, a8 do the anacondas. Pythons dore to swim out far zway from the
shore. After the destruction of the island of Kraketoa in 1663 by
volcanic eruption all living crcatures wore destroycd. The first reptiles
arriving by sea in the ncighbouring islands of Java and Sumatra were
python snakes.

(b)  The Colubridac is by far the most diversified snake family. It
contains about twoe-thirds of the world's anekee. The water snake, the

whip smaka, ridbbon snake, chicken snake, black snake, scarlet snake,

groen snake, hognosc snake, horn snakc, king snakc ond many others belonging
to this family. Dccause they are found almost overywhore, thoy are called
"{ypicsl snakes”. Most of them lay eggs but some bear their young alive.
Some eat any living proy thoy can catch and swallow, some are specialized,
1.0. the hognose snake profers toads, the red-bellied liorm snake eats
mostly salamenders and the king snakc cats other snakes.

(c) The Viperidae, consisting of tho family of vipers, arc poisonous
snakes, found in all continents cxcept Australia. There are two woll-
marked groups: tho true vipers, confined to the 0Old World, and the

pit vipers, found meinly in the New World but some relatcd species are
also found in Asian regions The wodge-shaped or hcart-shaped head is
generally thought to be the mark of a poisonous smake. The name pit snake
refers to a sensory dcpression, or pit, between the oye and nostril, an
organ that helpes in detecting warm objects. Pit vipers include rattle-
snakes, thc South Amcrican bushmaster, the Central American eyelash viper
and others.

(d) The cobras and other members of the family Elspidac arc inhabitants
of the world's tropical rogions. Thcy are generally slender as comparcd
with vipers but all dcadly poisonous. .ike vipers they kill drey by vcnom
injected through fixed hollow or groeved fangs situated towards the front
of the upper jaw. They diffcr in temper. Some arc timid burrowcrs in

leaf mould likc most of thc American coral snakes, or the likewiac

poisonous sca snakes which stay in thc sea and give birth to their young
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alive  Their venom, though adapted to xill fish, is also virulently
poisonous to warm=tlooded animals. However, therc scem to dc no records
of a sea snake attacking swimmers or divcrs. Although scveral other
species are most deadly, thc cobra has the worst rcputation of any
venomous snake. This is partly because of its largce size and fearsome
appearancc, but mainly because it comes in constant contact with the
inhabitants in crowded Asiatic countries, taking the lives of a large
punber of people. The fearsomce face of a cobra is actually no facc at all
but a set of black and whitc markings on the back of its neck which it
spreads defensively when disturbecd. The vemom of a newly born baby cobra
right out of the cgg ie as deadly as that of its porents! The venom of
the rattleosnakc ies ns deadly as that of the coura, but the former strikes
and delivers its venom faster becausc of its poison fang baing located
furthor forward.

This herpotological classification will cortainly not satisfy the reptile
tanners, but thoe writer feels it is necessary to know their characteristics
and habits. From the point of vicw of lcather technology, a classification
based on pronounced and contrastful, respcctively dull or flat, corium markings
appoaring after the removal of epidermis, would be morc appropriate. To
mention the two oxtromes: the unique, brilliant corium pigmentation of a
Diamond Python and the indistinct, blurrcd or hazy grain pattern of thoe Karung
and the Whip Snake, which suggest the processing of leather in "natural" black
and white patterns from the former, and plain-coloured lcatner from tho latter

type.

3.4.1 Snake sking with charsacteristical distinct grain patterns aro the
following:

The Tiger Python or Python Molurus, found in Indonesia, ﬁlmu.
and in North Indin, with n distinct dbut rather bright corium pattern of
oval, chain-likc, longitudinal markinge in = horizontal direotion, along
the middle linc of the skin, from 6 to 20 feet in length and 18 to 35 om

wido.

The skine of the Diamond Python (from German the translation:
Network Snakc) or Python Rcticulatus of South East Asia including the
Philippince, is thc most costly snnkc skin im the reptile leather trade.



-2 -

Its markings are unique, very pronounced, consisting of a chain of almost
hexagonal, diamond-shaped, symmetrical geometrical figures along the
cantral line of tho skin. Length ani width are similar to the Python
Nolurus.

The Rock Snake ¢ D A Snake (Python Sedae) of Africa,
2 « 8 motros lonc. and 16 - 62 cm wide, with stretoched Jut oval figuree
embodded in a chanmel-likc, longitudinal pattern along the contral line.

The Jiboys Onake or Jos Congtrictor, a native of South America,
1.50 t0 5 motros long and 16 to 55 cm wide, with very characteristic

clongated ogg-shaped markings, set in a line along the centre of the dack.

; The jngoonda Snake of Brasil, Ouyrwa, Paraguay and Trinidad,
(Bunectes Murinus), is the largest snake knowm, growing up to 12.50 metres

in length and 85 om inm width, wiil altermating, asysmetrical dark circles
above and below a horisontal line along the central part of the skin.

The Cobra Maaks of Meectacle Bnake (Waje Naja) of South e South-
Hast Asia, with triple or single spectaclie-like markings on its wdereide

imnediately below the head, in the so-called "hood”. The skin is
1 = 1.80 metres long and 10 to 17 cm wide.

Similar to the Codra Snake aro the [Battle Snske. the Dread Inaks
(Crotalus Durissus Terrificus), the Coral Snake, tho Nogmosed Buaks, the

KABK.Dake, of the New World, the Blagk Cotrs of Africs, mnd tho King Cobre
of India, Ceylon and the Indo-Australian islands.

3.4.2 Onake skins with indistinot or hasy grain pattermss

The Javanese Mater Snake or simply Kamuag (Acrochordus Javanicus)
1ives in the brackish waters of Indonesia and in the region between
Nalaysia and New OQuinea. It svims out far in tho sea and breeds on the
islends. Karung skins are used in large quantities Yy reptile taameries
all over the world. Their length is about 2 zetres and their width does
not exceed 3O om. The skins are covered with small nipple-like protrusions
which have to be softoned in the tamning process, otherwise the surface of
the finished leather becomes coarse and rough.

The skin of the Whip Onake, a native of India and South-Emst Asia,
is very popular in reptile leather tanning. lLarge quantitios of so-called
Medras Whips are exported to Durope in tamrod, semi-finished state for
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further linishing. It is a water snake, therefore, called also Ayer Snake
(.n ilalay Ayer means water). Its Latin nane is Ptias [fucosus. A relative
of the Ayer Snake is the Churie Snake. DToth have thin leather substance
but very smooth grain surface. 'herefore, they are suitable for pro-
cessing into plain-coloured smooti leather and also for finishing with
transfer foillr to zold and s.lver leather.

The African Hambas., among them the highly poisonous Black Manba
(Dendroaspis Polylepsis or Naja Higrocolis) grow to a length of 4.5 metres.
They live in Africa and 3South Asia.

The Jushmaster Snake (Lachesis Muta) found in the region from
Panam to Brazil, and also in Bolivia and Paraguay, grows to 1.7 metres.
The belly side of the skin has characteristic scales. Other snake skins
used frequently (to mention a few more species) are those of the Indian
Chain Viper (Vipera Russellii) also found in Burma, and Siam, and the
Rhinoceros Viper (Bitis Arietans) found from the southern part of the
Sahara right down to the Cape. “

3.5 Although they do not belong to the family of reptiles but to the Amphibiase,
the very decorative skine of several frog species are used in considerable
quantities in reptile leather tanneries. Ouly the larger species are suitable,
such as the skin of the Goliath Frog (Rana Goliath), the Bull Frog (Rana
Cathesbyana), and the Sprinklec ‘Frog (Pyxicephalus Adspersus) which is found
in Africa (Cameroon), Indonesia (Borneo), and in eastern and northern parts of
the USA. Frog skins are very suitable for tanning since they are not covered
either with scales or horny structures. As a substitute for hair or scales,
frog skins have sirongly developed glands which sometimes produce poisonous or
at least smelly secretory substances. There are larger and sméller glands
spread over the entire skins surface, and as they are all structures of the
corium, they give the leather made from frog skins a very decorative pattern.
Larger skins have an average width of 20 cm which limits their use to small
novelty leather goode. '
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1V.  REARING CROCODILES IN FAR:S

4.1 The reason for the indiscriminate killing of crocodiles lies in the high
price obtcined for their ekins A properly flayed and preserved small-scaled
crocodile belly is sold for US%4 per inch of width in the Singapore market at
present, i.e. US360 for a skin 15 inches wide. This is equivalent to two months
salery for a rubber tapper in Malaysia. The price of a large-scaled skin is
U333 per inch of width, and that of a hornback US$2.50. It is not surprising,
therefore, that hunters have been rushing to crocodile-rich jungle places,
carryinz out mass slaughter of the animals. Because the supply of salt for
preserveiion and transport facilities were often inadequate, thousands of
valuable skins have been wasted.

4.2 In some African countries the hunting of crocodiles is limited or even
prohibited in order to preserve wild life. But man is not the greatest enemy
of crocodiles. Birde, snakes, lizards and other predators destroy most of the
cggs, 80 that the rate of reproduction is very low. For the same reason, even
in protected preservations, only about one per cent of the crocodile eggs
produces hatchlings. If eggs and hatchlings could also be protected there
would be plenty of room both for the increase of livestock and the provision
of prospective crocodile farmers with eggs or infant animals for the production
of the precious skins. This would also create additional employment and
ear..ings.

4.3 The wr'ter has been in touch for several years with a very experienced
crocodile farmer in Malaysia. Mr. Wong loong Fatt, who has his farm on the
is? and of Perang. He has been raising the species Crocodilus Porosus for the
last fifteen years from infant crocodiles supplied from tidal rivers in Malaysia
and Thailand. It took about 'fifteen months to raise four-week old crqeodiles
tn the standard size of 15 inches in width. Infant crocodiles are fed with
shrimps and small fish. ‘'then they grow larger they are fed with meat wastes,
and later with the moat of flayed crocodiles. The cost of food for this
period aounted to M315 for one animal. He never succeeded in odtaining eggs
from his crocodiles, as the conditions in captivity were apparently not
conducive to mating. Now he is unable to obtain any young animals, at any
price. Crocodiles in Malaysia's tidal rivers have become rare because of the
reckless killing of the mature animals for their skins with no regard for
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eggs and hatchlings. The writer was told by Mr. Wong that in other countries,
like Thailand, crocodile farmers are successful in obtaining fertile eggs and
hatching them both under natural conditions and also in incubators. Farming
of crocodiles for their skins ie the only way of meeting the shortage of this
valusble raw material. FNr. Wong suggests the establishment of modern water
ponds in which sea and sweet water can be mixed, and adequate mating, nesting
and hatching conditions provided. .atchlings should be separated from the
mature animals immediately after they emerge from the eggs: the best species
should be selected for breeding and a certain guantity of standard sigse - by
ensuring an adequate growth rate - disposed of, properly flayed and the skins
preserved for delivery to reptile leather tanneries. liowever, the creation
of modern farming conditions under scientific control requires the support

of government institutions. The success of crocodile farming in developing
countries will, therefore, greatly depend on the interest of the governmentis
in supporting this undoubtedly lucrative trade.

4.4 In his book "The Reptiles" (Time - Life International, printed 1968),

the biologist Dr. Archic Carr gives a detailed account of the mating and
breeding habits of reptiles. The writer wishes to quote some of his findings
a8 they might be helpful to the problem of crocodile farming. Reptiles are
the group that introduced internal fertilization to the vertebrate line.

The reptilian egg enters the world already fertilized, and protected to a
cestain extent against adverse conditions. But even an egg with a shell is
delicate. Tt can incubate successfully only within a narrow range of
conditions of temperature, humidity and shelter. While many lizards and
snakes are reptiles which bear live young, crocodilians produce only egge.

The courtship of the crocodiliane is noisy. "When the female approaches”,
says Dr. A. Carr "the two of them race about in wild circles, making a big
wake that rocks the roads and sends the fishes flying. The frogs stop singing
and the waterfowl scream". Crocodiles lay their egge in sand, soil, humus

or rotting logs. Care for the eggs during incubation, or for their young
aftor hatching is not charaoteristical, with the exception of the alligator.
“The female American alligator", writes Dr. A. Carr "builds her nest by biting
of f huge mouthfuls of damp vegetation and combining them with sud to form a
mournd which may be six feet wide at its base and a yard high. From 15 to 80
oggs are then laid in a hole scooped out of the top. This is promptly covered
by material pulled from the rim and packed down smooth. Unlike most reptiles,
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which abandon their egge after laying, the aliigator hovers about to guard the
eggs from other animals. When it is time to hatch, the baby alligators make
faint squeaking sounds, signalling their mother to amble over and help them
to tear open the mound. The parental care of the female alligator lasts about
two months, then it may disappcar completely, and she will eat as many of her
offapring as she can catch!".

V.  FLAYING AND PRESERVATION OF REPTILT SKINS

In a publication of the Food and Agriculture Organization of the United
Nations (FAO) on "Rural Tanning Technigues", Development Paper 68, printed in
1966, detailed instructions are given on the flaying and preservation of
reptile skins.

5.1 Reptile skins, such as crocodile, slligator, lizard, snake and frog skins
meke very sttractive and durablec leather. Unfortunately, owing to faulty pre-
paration, reptile skins often reach the tanners in too bad a condition to tan.
The usual dlemishes which by a little carc could be easily avoided, are ocuts,
gouge marke, bad shape, scale slip and putrefaction. Damage due to delayed
flaying or dragging over rough ground is also common. 3o is damage due to
overdrying or overexposure to the sun, to distortion and overextensiomn, or to
the action of beetles after the skins have been dried. If firet-class material
is o be obtained, the correct methocs must be used to catch, ollect and flay
the reptiles, and presaerve their precious skins. Reptile skins are the highest
paid raw material for tanning. Tanners pay for a properly preserved crocodile
skin 15 inohes in width ar much as for ten pieces of light cattle hide weighing
about 12 kilograms a piece. For the price of one cattle hide weighing 12 kilo=
grams (about US55.50) one may purchase about three pieces of Java Lizard skin
10 = 1) inches wide, or about two python skins 2.50 metres in length, or ten
Karung (water snake) skins about 1 metre in length, or ten frog skins. Thewe
are present primary producers' prices in Halaysia. This comparison shows that
it pays well to hendle reptile ckins with the utmost care.

5.2 The ontching and killing of reptiles must be done by humane methods, as
in case of moat producing animals. Spearing and battering reptiles to death
with hamme.s, sticks and stones will certainly not securc a perfect skin.

Larger reptiles, like crocodiles, large snakes and large lizards are shot in
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the head with onc bullet, es dcne for instance by experienced hunters in

New Guinea. Smaller reptiles nre brought into thc skin dealars' shops alive.
We have had good experience with anaesthetic methods by using chloroform.
Formaldehyde ianjection is unsuitable because of its tamning effect, which
prevents the removal of the cpidermis in the tanning process. We experimented
with the electrocution of reptiles in pig slaughterhouses but this proved
ineffizient.

5.3 The flaying of reptile skins is to Le done immediamtely, before decompo-
sition can take place, at least within three hours after the dcath of the
animal.

5.3.1 Lizard, snake ani frogs are opened down the belly, from the tip of
the chin to the end of the tail in a carofully drawn straight stripping
line. Strippincs should b6 carried out not on the ground but by hoisting
the carcass, as is donc with other carcasses in the abattoirs. Some of
the Iguanas and Chameleons are opened along the back and their legs are
cut clong the centre line. After the skin has been taken off, fleshing
and scroping off the loosa tissues and romouing tho blood by washing and
scrubbing must start immediately. It is most important to obtain the full
spread and proper shapa, otherwisc the skin cannot be flattened in the
tanning end drying processes, corsequently in shoe and leather goods
manufacturing the cutting surface of the leather will be reduced due to
trimming wnstes.

5.3.2 Crooodiles, after being shot in the head between the ayes, should
be removed from the waler immediatoly. A longer etay in the water may
cause irreparable damage to the precious skins through putrefaction.

The carcass should be dragged out from the water upside down, 80 that the
back and not the belly comes into contact with the ground. No time should
be wajted betwcen floying, fleshing and salting. From the moment the
carcass has been brought into the dealer's shop until the skin is salted,
specd is essential. Delay in preservation may cause slip of the epidermis
and the corium below it will become “sueded”. This commercial expression
refers to slight damage to the delicatc belly side consisting of slight
putref .ction of the grain, which is hardly visible in the raw state, but

it appears on the tanned lcather as a suede-~like surface that makes it

-

"
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unsuitable for glossy finisking. The skin cshould never be cxposed te
sunlignt. Dry skins interfere with tanning. When tlaying, the skin
should be pulled away from the body wi‘h suc hand, for the Ynife 1s used
only to cut through the flesh layer. This climinates danage by cuts and
scores. If the armour covers the entirc back, ouly the belly can be uscd.
Only two rows of scutes chould be lcft on each side. This is important
becausc crocodile skins are s3old by the width, measurcd across the wideat
part of the belly. Figure 1 chows a properly fiayed crocodile belly;
figure 2 the proper ripping lincs: figuce 3 the measurcd width of the
belly. As soon as the skir haus booen separated from the carecass, it should
be pleced on a complotely flat surface. Any surplua meat, fat or tissuc
should be scraped or cut off. After fleshing the skin should be thoroughly
washed - or, preferably, serubbed with = brush - while water from above

is poured over it.

5-4 Preservation of roptilo skinss

5.4.1 Lisard, snake, and frog skins are proserved by drying in the shade
in a stretched state. The skin, flosh side up, i# nailed to a wooden
board with 2 - 3 cm long aluminium naile, projecting above thc skin.

Then the skin is rcised from the hoard up to the hemd of ench nail. This
makes a cloar spacc of about one cm under the skin, and it allows the air
to circulate beneath. Drying by coreading the ekin on the ground will
cause putrefaction of the cide thui touches the ground because of lock of

air circulation. Carc must be taken that dircet sun doos not scorch the
skin. On all occasions, thercforc, drying should be done in the shade.
Although most snake and lizard akins are preserved by air-drying, oexcellent
results have been obtained by wot-salting As a malter of tact, tannors
always prefor wet-salted gkinc because of the case by which rewetting sand
procossing itself can be carried out. Only fine salt should be used, for
coarse salt noeds a longer time to penctrate. Aftor the mcat hae boen
scraped from the skin, selt is rubbed evenly into the flesh side. The
addition of ono per cent sodium=penta-chloro-phenatas to the salt increases
its antiseptic power. The skins are kept fiat, so that the brinc can
drain off easily. The skins cau be air-dricd after the salt is shaken off.
They .re then said to be "dry salted". 1If, howcver, wet-salted skins should

be produced, a second salting is necessary in the same way. The asking are
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now rolied, flesh side inwards, from tail to head, 80 that a neat bundle
is formed. About twelve skins may makc ur onc bundle. Throughout the
salting, it is cssential to kcep thc stock in a wet condition by covering
it with wet bagging. Dry goods in bales must be protected against beetles.
Sprinkling with naphtalcne or with one of the modern insecticides like
gammexanc powder assures full protection.

5.4.2 Crocodile skinz must be prescrved by wet-salting. Air-dried croco-
dile skins, due¢ to their horny structure, are difficult to rewet and,
therefore, unsuitable for tanning. Fine salt containing as additional
prescervative one por ¢snt sodiumeponta=chloro=phenatc is rubbed into the
flesh side of tho skin. After a few days the ekins are drained by hanging
over a wire with the flesh side uppermost, until dripping ceases (figure 4).
After two hours of draining a second salt coat is 2pplied. For trans-
portation the preserved crocodile skins ghould be rolled, scalecs inward,
and there shouvld be a layer of antiseptic sclt between cach skin. It

has been often said that the production of leathor starts with flaying
and preservation, and tae leather we are using for so many purposes 1is
not better than the raw skin leather is madc of. If only those dealing
with the preparation of raw skins could be made awarc how much the

tanning industry depends on their care, thore would be more and better
leathor at less cost.

vI.

This is a rathor noglected field of leather technology. There .re oaly

very few refercnces in toxtbooks as to the know=how of reptile tanning,
therefore, technicians or induatrialists intending to take up reptile tanning
have to resort to trial and error to find the right technology. Roptile
tannorics all over the world keep their processcs as a tightly guarded '"secret",

rofusing entry or visits to their ta acrics from outsiders. Tanners in .

developing countrice lacking know-how but abundant in rcptile skins are very

often unable to producc cuality leather from the valuable raw material.

6.1 TFor instance, O'Tlaherty's "Chemistry and Technology of Leather', volume 3,

pegc 451, printed in 1962, containe only a vague, onc-page referonce under the
heading "Reptiles", while for all other sorts of lcather detailed process and




equipment descriptions ure giver., The reider of this textbook may get the
impreasion that ihe processes involved in reptile tanning are more or less the
same as those for conventional leather, which im not correct. "The skins from
crocodiles”" the author 3ays "nust be handled with extreme care, because the
enamel of the grain surface is very thin 1md can eimily be worn away with
rough treatments in paddles or drums. Actually, still tinning with gentle
manual movements will bring best resulta”, The iuthor omits the answer, i.e.
how to tan one hundred crocodile skins 1 day bv "gentle manuil movements".

In fact, even small reptile tanneries employ paddles and drums, specially
constructed for this purpose, without damaging the grain of the akins. The
allusion to "usual tanning techriques" often encountered misleads and dis-
appoints the student in his quest for informitior . from well-known textbooks.
Another textbook, in Oemman, Orassmann’s "Handbuch der Gerbereichemie and
Lederfabrikation, Die Lederarten und deren Herstellung®, (Publisher: Springer,
Vienas, 1955, with 183 photos, 79 tables, on 1268 pages, prises US $85.20),
which is the largest publication on practical tanning processes of all kinds
of hidea and skins, contains more information on roptile tanning but in a very
generslized form, Ipparently, in an effort to supply their consumers with
information on the use of their tanning cheuicals, mome Cerman chemical factories
have recently been publishing pimphlets on reptile production whioh contain
some helpful hints, The Badische Anilin & Soda-Pabrik 1G., Ludwigshafen,
issued in 1964 three booklets, as followss "Suggestions for the Tannage,
Dyeing, snd Pinishing of Crocodile and Lizard Skins™j "Suggestions for White
Tannage for Snake and Lisard Skina"j 'Directions for the Manufacture of Shark
Skin and Reptile Leather'. From the Bayer Chemical Inc .striess "The Produc-
tion of Reptile Lealher” in 1965. Further from the Hoechst Chemical Indus-
triess "“Oxidative De-scaling and Bleaching of Reptile Skins" in 1965. The
weakness of these pamphlate, however, is that the processes refer to Buropean
conditions of temperature and humicdity, while in tropical countries with a
yearly average water temperature o1 about 25 - 28"C chemical reactions proceed
much faster, therefore the processes applied have to be adjusted acccerdingly.
This applies alsc to the relatively high humidity in tropical tanneries,
amounting to 65 per cent and above.
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6.2 Unit processes and unit operations involved in the preduction of reptile

leather,

This chapter refers to chemical and phgeical changes of reptile skins
in sequence as they occur in prod\fction from the raw material to the storage
of finighed leathor., At the ond some characteristic process formulae for
different types of products will be given,

50201 SOaking

The raw material, 3s it enters the first processing phase, scaking is
either air-dried, as in the sase of -aaﬁe, lizard and frog skins, or
wet-salted as for crocodile skins. Bach processing lot should contaia
the same type of skins, preserved in the same way and of the same sise.
It is dnadvieable to mix different species in the same lot as this may
interfere with the processing methods, Wet-silted sk.ns should never
be mixed with dry omes. During the whole process each lot should be pro-
cessed and recorded separately for caloulation purposes, therefore the
number of skins pertaining to the same lot should be adapted to the
optimal capacity of the equipmunt, mainly to the v a of pitas,

paddles and drums. Dry skins should be carefully inspected and those
with klood stains kept separately, s they may fall apart in the pro-
cessing because of putrefiction. Regardless whether preserved bty drying
or ty salting, the lot his to be weighed and recorded according to its
weight on entry.

6.2.2 Ithy skins have to be soaked or rehydrated (re-wetted) until they
regsin/weight and softness they had after being removed from the carcass.
As the original raw skin weight is unimown, it can be onapusm in an
indirect way; namely, by continued soaking until 1 comstant wet weight
has been obtained. This is about 300 per cent of the dry weight. In
order to accr ‘te the soaking process, both antiseptic penetrating
agents and iical movement must be applied. There is 3 large number
of antisepi  iocaking (penetrating) agents, such as Mollescal C of BASF,
further Ciesmollin BH of Bayer, or Diamell F and C of Hoechst. The

amount to be used is 1 g por litre liquor. The quantity of liquor is
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20 = 3C timee the Jr- weight ~f the skins. Other products like commng
81lt, sodium hydroxide wd scdium sulrhide .lso iccolerate rehydrition,
Soaking in A slowly rotatins Arum 1t 1bout 3 revalutiors per mirute pro-
vides the necess ry mechinic:l movement. In the cise of overdried skins,
dry drumming ~fter onc d.iy's sowkirg ny be helpful, Under tropic.l
conditione norn.lly rir-dried .izird aind swn:ike skins require ®bout 24
hours soaking time. / .fter completo soking the skins must te soft, und
slightly plumpeds Then the so~ked r-w materi:l is weighed (sn=called
soak woight), Wet-silted atock, miinly crocodile skins, ire soaked for
not more than 12 hours by chonring the float twice and using the ibove-
mentioned wetting agents supported by the mechinical iction of drums or
paddles with 1 400 - 600 per cent float, The soik weight of wet-silted
stock is about 120 - 14C per cert, \ifter soakirgz, the skins are fleshed
over the beim by hand nd flesher's knife - if rnecessiry, The@ should
enter liming with 18 little flesh lyyer 1is possible.

Te2e3 Liming

The objective of liming is the removil of the epidermal layer and the
flesh layer (connective tissue) in order to liheratc the true hide

layer (Corium), to remove 1lso the scluble, interfibrillir proteins wd
to provide for - certair degrec of plum-ress to ficilitite the absopriion
of tanning agonts in subsequent procecsses, This cir be ucht:vedeither by
keratin diesolving 21lkilis such as sodium sulphide, sulphydrate and
hydrated lime or by the Hoechs! Oxiditive method i8ing chlordioxide
(mprape:ll €0), From the two .ikilie, sulphide and lime hydrate, the
fommer dissolves keratin eisily but the litter stromgly attacks on the
collagen fibres of corium and the n-turil pigments embedded in this l1iyer
a8 well. Therefore if natural pismentatior o}{‘ the skins is to be pre-
served, it is inadvisible to use lime, or on/contriry, in case of blurred
and hazy naturl mirkinaes which hive to be rerioved, the use of lime is
essantial., Due to the i.ck of 2 three-dimensional fibre retwork in the
corium, 1s pointed out ir. chapter 2,2, reptile skins ir. reneral ire less
resistant to strong i1lkilis thir convertionil mimm.le' skine. Therefore
the reptile tinner must be most siwutious in detorminire the mount of

liming alkalis. The sersitivity or reptile skins tow.rds sodium sulphide
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incrcascs in scquonce with crocodile, lizard, snakc and frog skins.

In th: writcr's .xperi:nce th. concentration of sodium sulphide in

liming frog ckins rhould not oxcced 0.5°Bc, that of snak. skins 1°Bc and
lizard ekins 1.5°Bx.. ('ioBe solution contains 1/ g. sodium sulphidc in
flakes, 60/62 por litre.,) If natural black and whit: pjgmcntation

is to b~ retained, 22 hours sodium sulphide liming with occasional
drumming is suffici.nt. If thc maintcnance of natural marking is

not required, one day aftcr liming with limc hydratc is neccssary.

Th. sodium sulphidc should b free of ironm, since iron may causc die-
coloration of th skin. Liming is complcted if soales and the epidermal
layer can be easily rcmoved by brushing the ekin with water at 35°c.

The liming of orboodile skins is carricd out with a mixturc of sodium
sulphide and limc until th. scules are rcmoved and, duc to0 the tMokness
of tho skin, reliming in purc lime hydratc solution is advisablc,

The total liming timc is about threc days. In all oases the limed

skine have to b. most car:fully ch.cked for corplete romoval of epidermal
soalcs, as these cannot b removed later. Scales prevent tanned leathor
from uniform dy.ing.

6.2.4 Flcching

Snakc and crocodilc skins hav. muol: stronger doveloped flesh laycrs
than lizard and frog skins. This laycr can bc removcd by hand using
50 om. long spring flcshcrs over wooden boams. Tho adhorence of the
flesh and fat lay.r uvould int.rfcre with tanning if not complutely
removed.  Highly =kill-d -rort:ors in th. reptil tanncrics of Singsporc
are ablc to rcducc th. thickno:s of th. skins to 1 mm. tnddurin; this
fleshing operation also to cut out thc horny corium platcz (buttoms)
from the reticular laycr of £ bcllics., Suoh horny platcs woigh
som.timcs as much as 2 kg. Flcshing and thinmning opcretions take
about 2 hours for onc orocodil: skin, dcpending on thickncss. This
would bu a too cxponsive labour-consuming opcration in industrialiscd
countrics, th.rcforc a strong hydrochloric acid piocklc is used, which
softcns th: horny platcs by dissolving th. dcposits of calcium carbonatc
and oalcium phosphat.. Then, after tic subazquent tanning process,
th' skins ar:. shavoed with spceial reptilc shaving machincs,
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6e2.5 Deliming ~nd Gating

The limed, descaled and fleshed skins must be cdelimed to mnke them
prepared for tanninge 4is 1 rule, the icidity of the dcliming bath nust
not be below pH 4, otherwise the fikre structure of the sxin miy be
damaged due to acid rwellinge TIf liring wis carrisd out only with
sodium sulphide without limchydrate, water 2lone will provide sufficient
deliming without the 28dition of icide Otherwise, weak icide, acid
galte or aromatic acidic compounds are uscc for deliminge The Badische
Anilin & Soda Pabrik, Ludwigshifen, produces under the trade name
Decaltal a noneswelling icidi~ salt of an aromatic acid, which is a eafe
deliming ag rt, Its nomeswclling character is due to its composition as
2 rudimentary tanning agent whéch attaches itself fimly to the hide
substance so that no acid swelling cam occur, despite its stiromg acid
character and low pH (1¢6 = 1.8 in 10 per cent solution), Reducing
acids, like sodium bisulphite or coloured acids, like lictic acid, can
not be used if white lenther or leather with the natural blick and white
markings has to be produceds In continuation of the deliming process
the skine are trented with Proteoclytic Dnzymes that provide aslight
peptization of the collagen fitres accelerating the take up of the
tanning materials in the subseqent tanning process. A number of such
products are aviilable, among them one, Cropon ZR2 of the Rohm & Haas
Company, ig particularly designed for preserving the matural markings
of reptile skins, It is ~leo advieable to add in the deliming ~ bating
bath sulphonated castor oil or emuleifying agent., such as the recen.
Baymol A of the Bayer Company, to ob“ain smooth, clean grain., The
optimal pH of bating is 8 and st *he end the cut of the skin must be
alkali free. The optimal temperature of the delimingebating tath is
'31°C. Bating must be done very carefully since over<bating will weaken
the hide structure. Usually one hour is sufficient., Bating is com=
pleted if the skins are completely smooth 2nd soft,




64246 Bleaching

Reptile skins for plain coloured leather hive to be ileached to remove
pigmentition ind to produce 1 white pelt. DPleaching of reptile skine
hag become increasingly important ioday due to the f-ct that naturally
pigmented lsither im out of fachion and the choe and leathergoods indus-
tries require pl=in coloured reptile skins. This poses quite 2 delicate
problem particularly for heavily pigmonted iizard, pgthon and boa skins,
There are three nethods of blexching reptile skins, mostly applied in
the delimed and bated statel

(1) oxydation with hydrogen pertmide; (2) a two=bath process wit:
potassium permanganite and sodium bisulphitej and (3) a process developed
by the Hoechst Chemical Incustries with chlorine dioxide (Tmprapel CO).
In the following paragraph the permangate bisulphite method is described
and an outline of the reactions involved is given,

Potassium permanganite is : powerful oxidant which readily oxidizes
organic pubstances, thus also pigmente depositad in the corium of the
skins, In these reactions heptavalent manganese ie reduced either to
the tetravalent state, in which camse the product is the dark brown
insoluble monganese dioxide, or to the lLivalent state, forming almost
colourless soluble manganese salte The niture of oxidation reaction
depends on the medium in which il is carried out, In acid solutiom,
heptavalent manganese ie reduced to bivalent manganese, while in neutral
or alk:line solution it is reduced to tetravalent manganese, or manganese
dioxide., We may denote the formula of the pigment with C, indicating the
element carbon as its~ main characteristic component, and ssuming that
in the oxidation process it will be oxidized to carbon dioxide 002, the
above=mentioned two alternative cases may be formulaited as followss

(2) 41mo, + 5C 4 6 Hy50,e 2 K30, + 430, + 6 1,0 + 5 O,

In the sacond case of oxidation in neutral or 2lkaline solutiong

(v) 4 l(!‘*!rx()4 + 3 C+ 2 H0= 4 M0, (precipitate) + 4KOH + 3 O,

In case (8) the presence of sulphuric -cid exerts 3 much higher oxidation
power, since four molecules of permanganate oxidize five pigment units,

while in ¢use (b) the oxidation power is lower, oxidizing only three

pigment units, Due to the fict, however, th:t no only pigments but also




the hide substnce itself i~ un oreni. roitter, the permanganite
reaction miy destroy the skin =¢ well if the oxid:.tion pomer i too
highe Therefore it is acvienile to wdjust the Axidition level
neeordinglys  3trong skine with donse pimmeniation (eepe python sking)
may he bleacher in slijhtly 'ecidific? solutions, while thin skins should
be tleached in alkaline or ne.tril solutionse .3 1 further precurtion
oxidation should t ke nlice in 1 10°8¢ eolution i rorium sulphite, as
sodiu- sulphite acts “iminst nmeptizations [he .~ 0 sedium chloride
instead is not ~dviszble since chloride ioc.. *-- . . - peptiz-.tion
effects Usually 8 - 12 ¢ potussium permangainite per onc litre 10°Be
sodium sulphate solution (10 per cent) with the addition of up to

Oel per cent concentrnted sulphuric zcid - ealculited on pelt weight =
will be sufficient for the removal of even strong pigmentation., This
refers to 111 reptile skins including ciocodila skinge After the
oxidation bath the skine should have 4 dark brown colour due to the
absorbed nanganese dioxide, and the pigment:tion chould be completely
covered so that no markings are visibles Then the skins are squeezed
to press out the water and lowered into :» fresh 10%Re golution of sodium
sulphate brought to pH 3 by the .ddition of Deciltal, liow the second

treatments remov~l of the precipitated minmanese dioxide from the skin

by sodium bisulphite follows iccording to the following equi:tions

Mn02 + N’W.HSO3 = MnSO4

Thus, the teiravalent dark brown manganese is reduced to the colourless

+ NaOH.

bivalent state wnd the skins becomo white, the natural markings having
completely disappeareds Here again is a1 pitfal. which muet be avoided,
Namely, 18 the equation shows, sodium hydroxide is formed as the result
of the reduction of the mungancse dioxide that raiscs the pH of the
solutions It is essentinl to prevent ‘he solution from raising its pH,
otherwise the skins will be destroyeds ™Therefore the icid condition of
PH 3 = 3,5 must be maintained during the reduction, which is completed
within one houre The skins nay remain in the biesulphite bath over night.
After some experience the student will casily t'ind out whether the nkins
are sufficiently acidics slipery skins indicate pH over 4, which has to
be put down to the above 3 - 3,5 imuediately by adding more Beciltal,
Rough skin surface indicites sufficient »cid in the solutione The

reason for decomposition of the skins ~bovc pH 4 may lie in the
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sbsorbtion of axysen durins the inter ction between rnlloidil manginese
dioxide A bizulphite, stimulated by the nresence of sodiun hydroxide,
whirh theretore has to Le neutrilized throush the nddition of Decaltad.
The nature nf thir procese still requires [urther rorearch. The ~mount
of bisulphitc raquir-d far the reductinrn of the minginese dioxide is
ibout four times thé ‘mount ¢ f parman.nate usel in the first bth,e

In the firet (oxid-tion) bath 300 per cent floit (calculated on pelt
weicrht) should te used, in the necond (redustion) bath 300 per cent,

to avoid . temper.ture increusc 1bova BSOC. The bleaching of crocodile
skino requires particul..r iitention s the delicate grain lajer may
bocome "oueded”’, i.cs showing rough grain due to slight decomposition
of the papillir l-yer. Therefore, bieaching must be carried out 2t o
low oaidution level, ie.e, in neutril or 11k1line permuwngan:te solution,
Juat %o oxilize the nigment, not to 2ttick the zriine The bisulphite
bith hie to be ¥ept A an acidity level not ovor pH 3, sufficient to
neutralize the godium hydroxide formed in the rerction, which otherwise
could decompose the ekine 8nik~ and cr;codila gring have the tendency
to tungle during drumming, which ciusoc unevenness of the reactions
involved in other processee such .is bleaching, tanning and dyeinge
“herefore, it it dvisatle to sew the skinc in twos, side by side, with
1 few etitcher, wnt ceep them zo until -1l the drumming processes 8re
completeds Then the ekins can be separated agiin for drying and

finishins,.

“a frr 1z the other two bler~hing methodes .re concerned, the writerf's
experience * ith hydrogen per-side was unsatisfictorye The Hoechst
oxidative desc.ling nd blciching method with imprapel CO produces
leather with  #ooc tensile strengthe It conbines both the removal

of the epiiermit .nd the ble.ching in onc procees that takes 24 hours.
However, <orplete tleiching reguircs ~dditional permanganate=bieulphite
treitment, Thir mathed i 1lso ~pplicable to syntan=vcgeiable tanned
leither for det.nn- e =nd tle:chinz of the natural markings., After

det nnaze the eking ~un Ye retunned bty any tnnine process, (For

dctails scet Se Trethels "Oxidative docealing and bleaching of

rectile sxing®, viilatle from Hoochst Chemieal Industries, Prankfurt),
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6.2,7 Tannage - fatliquoring - “veir-

°

eptile skin processing is usuilly carried ou* in two stipes:
at first, the gkins are tannec, fitliquored i dried to be converted
into fully tanned but unfinishec so-called 'cruast' steckj in the seconc
stige crust leather is re-wetted, re-:irned, dyed and finisned to the
final commerci:l procucts "he reisons for twe-stise proceess are both
technological and commerciil, 'n the “crust” the conversion of raw
skin into leather is completed. It is 2 fully tanned, non-perishable
mw material from which proper selection recaprding colours nd deeigns
required by oustomers c.n be made, ‘fter re-wettinge, dyeing and finiehing,
the unique structure and grain pattem of the reptile skin is fully pre-
served. Processing of the delimed :nd bleached pelt may be divided into
tanning for white leather and tanning for coloured leather. From the
technological point of view this means tanning with light-fast white
syntans, respectively combined chreme-syntan-vegetible tannage,
(2) White tannage, ﬂ
To obtain white leather with contrastful natural markingzs,
or plain white leather that will mot turn to yellow while being
glazed, synthetic tanning ngents which are specific condensition
producte of 5hcaol with tanning r~apicities aquivalent to natursl
vegetable tanning materials, ire used. Such "replacement syntans”
are superior to nitural tan extracts regarding their fastness to
light, white tanuning effect and prevention of mould growth on
leather. 7wnage with aluminium salts, still used in some
tanneries, is inferior to svntan tannage .s aluminium oxide does
not combire irreversibly with the hide substance and doee not pro=-
duce truly tinned, stable leather. Zirconium salts produced by
chemic:l industries in Durope and the U.5... ire now widely used
for tanning white leather; however, there is notesufficient evidence
resmrding their applicability to reptile skins.

There is a number of well-known Byntan trands used for white
tanning, such i Tanigan Supra 3L3 of Zxyer, Dasyntwn NLX or T\ST,
Irertan LV of Geigy, wnd others. Pickled skins fter depickling
to pd5 are tanned in cont:iners or in rotiting tanninz drums
(12 r.Pem) in increasing concentr .tions of syntane, starting with

[+]
0.5” Be up to 4°e for 3 to 5 dirs. Tepickling to pHS is necessary




ir, spder L5 ivoid scid swellin= which rishi cosur in the first
weik s/ntan ith. ‘he end - pH ef the tanning liguor is about
3.5 T:unning is completed when . specimer. of leither dries out
goft. The tinned sxins ire piled un cvernirht, then shaved,
re‘urmed to the gvnt:n b .th for one diy, rinsed, [itliquored nd
aried, Ch-vin~ is c.rrie’ out on » normil 300 mm shaving machine
with : emall 130 ma feed roiler, ‘ny shaving machine can be
1djusted for this purpose. I'tlicuoring is carried out either in
lons floats with 300 per cent waiter 2t . temperature of 45°~". with
emulaions of lirht=f.st sulphited oils and rw oil, or in a float-
less fut Bath. ‘‘he 1ddition of some titaniw: dioxide or white
piement, on oxalic acicd and eyntan to the exhweted fat bath help
to improve the white content und fixitiorn »f the fatliquor. The
fatliquored lexther is dried in freely circul~ting 2ir not
exceedins 40°7, bv hanging, which tikes ibout one day, and then put
on store is crust lenther. MNere efficient, time ind labour s:ving
ie drving under vacuum., “he wet leather is set out on the steel
plate of the vacuum unit with sriin side down and then cried 1t
60°0 for 2 = 4 minutes, depernding on the thicimess of the skins,
Tt is essential thit the skins ire 1.id out completely fl-t before

vacuum dryinz, otherwise they hecuune creiseds

Crust lenther is now sorted out for dveinws Taultless skins
ape used for white or p=le shides, the others for dirker coleurs.
The skine are then rewetted in warm witer with the aseistance of
i wetting igen , then returne into the sime syntan brth, re-
fitliquored, dyed with nnioric dyes or in combinition with basic
dyestuffs and either nailed on to boards with copper nails for
drying or dried under vacuum. Tinally, they are buffed on the
flesh side by in overshot rotating buffing wheal corted with No. 50
silicor.-carbrice powder.

(b) Combinéd Tannege

“hile crocodile skine with button-iree btellies may proceed
after completed ble:~hiny directly for tinning, buttoned bellies
requiré speci~l pickling with strong :cic concentrition to goften
the coriws pi .tes "+ dissolvinz the depwcsits of calcium carbonate

@ phosphite. “he skins e intertittentl: cdrummed in 15050




G
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godium sulphite solution with 1 ner cent i drechloric :ci', which
miy be incrersed to 3C per rent within threc fd:ys Jepsn'in+ on "ho
extent of the horny plate (ormition. The rmount of hydrochloric
1cid used is c-lculutet on pelt weircht., ‘hen the skins pe
sufficientl, softenec they hive 'c be cepinkled with soliua
thiosulphite und sodiur bicairbonate in . 10%%e g2lt solution to
pH slightly hicher thon that of the tinning solution. “his is
about pH 3 = 3.5 for chrome ppetinning, respectivelr 4.5 - 5,5 for
pretanning with synt n-vegetablz uixture. The skins ire now

ready for twing.

Combinec twnnaige consists of the application of basic
chromium sulphate salt in one bith and » mixture of myntan and
vegetable t s in the suhsequert bithe 1f tinnage starts with
chrome followed by syntan-vesetible tanning the leather is called
“chrome=retanned s If it is done in the opposite wiy: 1t first
with syntin-vegetable tans followed by chrome, one speake of
"semi-chrome” tannnge, ‘n the finil effect both tinnageny
result in similar leather gquilities., Chrome-retanned leither is
usually somewhit firmer, semiechrome leather softer, Chrome
tanning ilone without retannage is seldom used 1o the crust of
suoch tannage im very difficult to rewet properly. 18 1 matter of
fact, the semi=chrome procese has its origin in the so called
Indian Tannage, For decrdes large quintities of vegetible tanmed
hides and aking. among them 1lso reptile skine, hive been exportec
from Indi: to Furopean and ‘nerican tinneries for retannige by
chrome and finishing to 2 large variety of shoe uppers, gimment
and luxury leathers., DJast Indian (usually calle® E,T,) leather

has become 2 most importiunt item in world leather trade,

There ire several brands of basic chromium sulphate salts
used in tanning., They are stindardized producte in powder form
and should be eamsily soluble in cold w ter. Their chromium oxide
content (Crzo.j) is 1 justed to 25 per cent while their biusicity
ranges from 33 per cent to (6 per cent., One of the standard pro-
ducts is B\YER's Chromosil B.schroue " of 66 per cent btasicity.
The writer has been using 1 self-preparec basic chromium sulphita

liquor for man’ yeirs. Ils chir:cteristic feature iss :lk.li-~




resistwnce, whicih rorns — unlike 11 »tner chromium sulphate
g1lts = it “nes not nrecipit~.2 wi i tlkalis even in neutril or
41%.-1linz re-~tion. <ihe dviniige of this liquer is thit it can be
1Wiusted with sodr sh to Iy’ rovuired basicity without the

d-n er of precipit.:ion of ehroniti hrdroxide which causes green
chrouc-spots on ia:ther. frocoril2 skins ghould te twunned with
2.5 per cen? ('PZO’. - c:lculaited on n2lt weigh* wd should stand
the €0 cillel ‘:sm‘.—l"m,_w el ~ig is neceseary 18 tanna“ crocodile
leaither un ergoes speciil neit treitnent in finishing in orcer t¢
obtiin the :muc . desired protruded or moulded griin form cillec
1180 “"bombe effest., other reptile skins :re tanner with less
chromium oxics (1.5 = 2 per cent) "n’ do not necessirily h-ve to
gtrd the boilin- tost., . shrinkare of 10 per cent when bhoiiing
in w.ter ig 'lowal, Turing chrome tinnige basicitr can be
incre:s0é either by the :ddition of sodiu. bic.rbonate and sodium
gulphite or . ASF buffer s:1t cilled Ieutrigwn. DBaeifying with
alkali can be avoided by starting with the 33 per cent basic
chromosal I .nd corpletines tumning with the 66 per cent basic
Baychrome . th-i brungs pil to 303 iutomatic:illve Ploxtless
chrome~tannin; procuces u'ler le»ther wc better exhiustion of
the chrome liquor. ~he chrome i.nnc” skirs ire sh.ved on the
reptile shivin~ ~..clire to in even thicmess, The softened buttons
of chrome tunned crocodile skins c:n he easily removed by shaving.
‘ftop neutrilization of the ckins with wesk alkalis (ealciun
formite, volyphosphitns, sofium ticzrbonite wmd 2lkiline buffer
saltg) fatliquoring «nd retonnige with syntin-vegatitle tn
mixture follows. Chrome .annin~ with lese chrome requirss heavier,
with mope chrome 'irhter retunn ~e, ~mtins of the light-~fis®
types or others wnd mimosa extr.ct ire mostly used in retrmning'
mixtures. The wount varies from 15 per cont to 30 per cent with
.hout ene third of the mixture consisting of syntans. The tanned
sking ire rinmed, f:.tliquored nc cried by hineing or under vcuum
and tha product thus obt .ined is crust lcither. frust lether must
te roft it the nrncess is carried ou. properly. ifter sortin~

she cruet stock is rewetter, ret.nned witn syntan, fitliquored,

dvad with cnieric or in morhin.tion with t.sic dyestuffs, niilecd




on bor’s for drr N8 or 'ried in vituwie Vicuuwn Arving requires
the dition] use of citionic fits (e.cs lirp:min liquer O of 3707,
or Bucori.l USP or Stockhiusen) mnd formic icic to nrovide for
fixation of the inionic frtliquor. “he dried le:ther is buffer

1g2in on the Jloshside @’ ir now ra2ady tor finishinge,

Tanning in th: opposite w - (Bemi-chrcie) sturts with
wxiliaryr or replicenent synt:ns, followe® Ly mimos. extrict,
about 1C per cent e ch. Tanigen ©d of By-er, Misvntan J Powder
of Z\3F or the 1bove w2ntioned lirht=figt white tanning syntuns
may be usec, .fter complete in? thorough tanning the skins 21re
shaved, was 2@ and then retanned with 5 = 10 per cent thromoscil
3. Turine twning the chrome liguor is ' 1cified with sodiwn
biearbonite nd sodium sulphite up 1o 3.2 to 7 pil of the l.quor.
Bagifying with ~liewli may cause sreen chrome gpots from pre-
cipitited chromiua hr-droxice. 7o 2void this, h:lf of the amount
of chrome should be made up of the ) per cent basic Chromosal B
and the other hall Yy the 66 per cent _.-chrome.A., The higher
basicity of ithe latter irnd ite maimesium carbonite content ecxerts
1 self-bisifying effect which naltes the .ddition of :lk:li une-
necessiry, The ontim~] 'l of 3.3 ig reachc? wton-ticilly.
Pagifyine with sofdiunm sulnhite or leutrigen inste:d of sodium
bicarbonite likewise nrevents the formition of chrome spots, Jue
to the former!s 2lk.li resistant effect on chromiua soluiion
(c2lled “maskins'), "he s"ins ret nned with shrome mi  nét
neceserily st n’ the 1oiling test. Ghrinkage ullowanece of about
10 per cent can le toleriter, Tlo:tless retannige preduces softer
leather and betier exhiustion of the chrome liquor. The twnned
skins .re sh-vec, meutrilized, fitligquored incd dried for arust,
Mfter sorting for coremspoucine colours the stock is rewetied,
slightly ret:nnz? with syntin and minos., fit=liquored, dyed .nd

driec¢ eithzr n~iled on boirds or in vacuur,

Vicuum Jryins requir:zs djustment of the fat liguor b adi-
tional use of foruic cid wnd ecatienic fitliquor (e.r. Linwmin
Tdquor N of 7'S™ or Ducorci.l TP of ‘teckhiusen) in order to

provicde for [ix:tion of tho uniornic fitiiquor nd tn nrevent

migration of the fits into ths »lt sheet on the tor of thi




v ocuusn riel.

~he driad leatner is buf . on +he iesh sico and is then

rex1tvy for finiching,.

6.2.5% Pinishin-,

*he tomn finienin~ rafers 'n 1 nusver of oper-iione vimed to venner
the surfuce of éyc. wd “ried leivher grull=resist int, witer-repallent,
(2il-proof, vle:sinz tc the eye wnc to »ive it rood compitibility with
renovitinr pvelicghes. [n oour Lcchnoioriry]l wge, which turns cut new
rnemice’ synthetics alternative io “procucts nf nature’, the custoner
his vecome more sophistic 20 wd he w.nis (o know tha niture of m=
geri 1 which ie user in the produciior. of th: rools he intends to Luy.
Due %o the ~emmesiiion of matopiiis cltermniivs *0 leither, rscently
new dincnsion has appeived im clipgind fininhin~ technicues, emphasizing
genuine gr.in pitterns by which one sort of skin m:y be diatineuished
fron another. Thus, on: of the new objectives of finishin~ is the
icentificition o¢ the vairious s%in species in finisghed leather,
Unfortunately, finishing techniques appeirine after the second world w.r
h.ve completels nerlected thiz impec’ o maicing the finished leather as
vniforr .s vossible to incraise ite cuttin- - lue in the rnufiecturing
incustries. ‘onseguen- ., *he uce of hzivily pigmentes nlistic finishes
have mide leather plastic-like, CLurtoi:zrs couls not distinuish gonuine
leither from plistic .axteriils and huve heen turings the cheaper, plastic
ones. 7he present tren” in leither finishing ‘+herefore doee not try to
hide the leather’s nitur:l features, tut to emphigize them, evemn at the
cost of uniformity. ‘fter .11, the procucts of nature ire never unifom
in their surface :ppeirance, neither wood, nor gens nor pearls, whv
should leither be?

Following this trenc, the tainning indusigy is nreducing now from
celacted T materi-ls so calle¢ ‘aniline le-ther', lc:ther with
t-nilina finishing's Thie term isnplies the use of water soluble aniline
{synthetic) dyes in finisghing solutions coniriry to pl:stic finishin~
bared on insoluble op=rus pimuents. High ~uility reptile leather that
emphacizes the specific, dirtinct grun p:iiem of reptile skins is

ax waple of wniline lesfher, The firishine solution padded or sprayed

&

on to the lesther ruriice cont:lng ig colourine mrtter apecizl homogenous
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woinic dyes, or Jemznains on the ovannaue of - rialne, oo livaerios e
dyeing, : emall ~wournt ~i° hizhl dirparce , ir.nspirens suiline wi oty
which :re :lmost w-icr sel~Nla, ke finast sor's o] ramtile lether oo
only drum=cyed wn' the inishin solutisn dc:s ne' contiin iy colourin,
mrtter, onl: subs*nces wiiw imike the 1. *her surflice suooth nd

resistint, 8 mentions? ‘ov:,

The dried leathar .5 1t is removed from *he hoird or fro- the
vacuun drier is huffed on the [lcsh side, e mentiocned in the previeus
chapter, then triiaed. 1t is escenti~l th-t she leither is flat n-
straightened out, otherwise th: finichins will ba uneven, Thigr is quite
2 problem in the cise of =mall n* very soft iizire skins. .f ‘h- akins
ire not flit thay should be conritioned n n:ileqd on Loipds znddied,
whereby the creisas 1o rocthed 20, “he ik aing s0lutions, ~iloa
21s0 dressings or szwconin'z aw be fivided into glazine, slatins 'n?
polishing finishes, r:llestins the r«chani~.l operttions W owhich the
final ~ppeir.nce of L::.ther 1s ohtiine’. A sl.zing m-chine -~onsizte of
& 2laes, agate or high'ly polished chromeecilver stecl evlinder, whirh
aoves backw rds and forw-rds on the leathor e.rfice on the Led of ihe
michines Tie bed of the r.ichine is coverud %y 1+ 4 ny thisl floxible
leather belt with a siizghtlr rounded of-ecm, “hs wiith oi *he bolt
depends on the size of the skins ~nd orn th: emillest rrey which hig 4o
be glazed, or small lizird skins, fsr instance, 1 onc om wide belt is
used, for bigeser skins the ‘-el,tris up %o .} cm wi'e, Tho bLelte sheuld be
aasily interchange.iLle, a8 l:rpor ros of the suie ekine hive to be
glazed by 1 wider helt, where.s nirrow reis nced the smallar holt., "he

pressure can be regu.:ter lv springe -nd by - foot ped.l,

For pliting finishes i hydriulic press with heating elements,
@ justible pressure nd » .ining ZJovice ie ised, ! hydrawlic prass Wwith
@ platen cimension of 1275 x /67 ~» h-gs 1 mixin.l pressure of oil in the
circuit of 255 'tm wnd toinl piston power nf 500 tons. .t raiximun
prossure of the oil circuit the :resrure per sne syuare om supt.se is
53 kee  in smooth pl-utins usu:lly 1U7 - .., »il pressure is usec oquil to
about 22 kg/sq. en. Poliehing of thy tiniche” lether surtoee is
carried out hy 1 rot-tin. wooden whecl envired with eatton--lu h
Virious corbinations Lztween il chrae Lipic finieqlr - techrnl wes 1

1180 possible,
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; “ipiching solutionn for rFlazed lovther oo o enlourad
or cslourloes, Jihito tonned repiile sking are niddad n ounraver
wie 1 360 tion of proteins ine non=thermonl stic nols ile
cant iinin - Fincors, then fixed wity cori- Liehyde solution, ‘riec
in? rlized.  n ~ase of pliuin-wiite le-thar without n-turil

marrinegs . snill amoun* of white pierient m o ha wdded

(sloured sxins mry obt:im ) cationie ground solution con=
gistine of ¢ .tionic ~iscin (ceze Buk:wnel Ground \ of DLiver or
Sitionie Sround of B.rnshuw ©o Ltde, Tngland) that seals off the
snionic leathsr suri-ce, fter drring, 1V top s «goning of
anionic protain Tinder may foilow, andé 1fter fixing with
for.mleehrde solution ~nd ¢rying the la2:.ther cn be glized.
Unevenly coloure’ lgither or blieck le:ther is niddeu with the
ahove mention2s c.tionic Lisa cr.t th.5 -1lso cont'ins bisic

dycs. [t is essentizl that the b-se=cort cye ghould rn.tch with
the shade of the drum—dyed leaicher, otherwise ciscolorition of
tho glized lexther occure, ~he citionic colourec bigo=cost

ie f¢llowed by in ~rionic polvamide or protein solution but

without dyse “Tior drying nd fiving the l2ather is glazade

"nother i1ltermvtive is to us: Wi ‘nionic vise co.t with
protcin binder and brillant Avog, then to spr.y with the sane out

colourless solution, fix, ¢ry e 7lizes

For sirencer coleur correction of tre drum=cyed lerther
gurfice 1 bape cont contiining protein cispersec inilin pigments
(eers ™inil cotours of the Uocchst “0.,) With non-thermoplrstic
binders miy be ppliec to lerther YW op.dding 'nd spriying, then

colourless scrson sprayad on, cried, fixed wnd rlazed.

~.gc coytr if coloured cont in 4 - 5 litre of cye or
2¢ =/litre »7 inilin pigrents. Thers is o laree nuiber of protein
m tericls g nolvemide none-ithermonl .stic binders aviilable.
*rong the foruier 're Ccow wilk, c.rein, ezg-whitce (cgg 1lluzen),

el tine, lingoud raeil e mon~ the latters Lre .uron Jincer,

Tapron Top, haterobl ustre of sy fuisin lustre of 2-yer,
S eers e oluocrm oy Too of Tloecurt, (,macern Pinish of

onthors.e Moge oo wpown cnionie bheg cont the ~cdition
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of preserved o. blood, and for a black anionic bas: coat
the addition of ox tlood and haematinz (dycrood extract)
improve glazing proporties and gloss, Tvwitching of the
leather surface while glazing, particularly of soit leather,
due to hecat and friction hetwezn lcather surface and roller,
may be overcome by slight wiping of th: leather surfacc,
belt and glazivg roller ith a plush cloth impregnataed with
linseed oil.

The glazad leather (cxocept hornbacks) is finally
plated on a hydraulic precs with about 20 - 2% kilograms
per square om.pressure at 60° - 80°C for 5 seconds., Hormbaoke
are only glazed on the smooth surface, while horny areas
remain dull, Plating etabilizer smoothness and glecs.

Crocodile bellies arc chaved in the dry state on e
special dry-shaving machinc, then finished, glazcd, plated
8o usual, and as the finnl treatment, they are exposcd in
an oven with open door to a temperature of 150° - 180% for
5« 10 minutes to obtain the moulded effect with protruded
scales ("Bombe - offect”). (German patent of Andreas Breun,
DBP 901 696, approved om 14.1.19%1).

(b) The term "plated finish" applies to thec use of an agucous
solution of pigmentr and thermoplastic polyacrilates or
acrylio-butadiene copolymers a- binders. Juch a finish is

not glaseable becausc under tho presnure of the glaszing roller
the finish hecomes plastic, soft and sticky. After pedding
and spraying of the finieh the leather is hot=plated., MNou

& top seasonin: of nitrocellulose emulsion of polyurethane
lacquer dissclved in organic solvent is sprayed to make ths
suface vatererepellent and glosasy. The last operation is
agein plating st 65°C and 25 kilogram/sq. om pressure.

Another typo of plating finish uses metallised trancfer
foils, which are available in endles:s cheets 67 - 120 om.
width, in gold, silver, black and a range of colours., To
get a good lemination between foil and leather and a con-
tinuous film, a coat of a suitable acrylic binder (Corial




ground ON of TaSK or Plistede:n 7D of Hoechet) is applied to

the lezther surfuec. Aft.r plating the lanminated foil ot
30°C und 75 kilogrum/sa. ci. pronture for 10 s:cond., the
covering papor or pla tic sheet is pecled off ond the leather
gurfice appears in its motallized pattern.  Snake ¢kins r"th
amootl surfece like ''hip sokincg, Ci.ourie, Ayer and small
Python ckin: are particularly suitable :or gold, silver and
black patcont plating. Kerung skins prior to foil treatment
have to bz flattencd on the hydraulic preee uith 40 I:ilogram/
8q. om. pressure at oc® to g~t the small protrusions of the

grain smoothed out.

(e¢) . poliching finish is uscd on roptile ghing if a aull,
silky gloss appearance is recuired. This ts @ technicque
applicd for garment and glove leather.  The gkins are padded
and spray-d uith & transporent pigmant solution oomtaining
thermo lastic binders. Aft-r drying th-y arc sprayc with

g top seesing of wax emulsions and fixing agents, driecd and
polished m the plue whrel. Heither glazing nov plating aie
roquired, lbarge pirrthon skins for fashionable reptile gorment
le0th r may b finiched in this way.

(4) In ohupter | on outlin- of the bvecie prineiplos of pro-
seesing of reptile skins, From soaking to finishing, hav~ becn
givon, Tn the ppendix of this papur severl practiosl pro-
ccnsing formulae i1l crzemplify the above prineciples.

VII. PROCESS COMIROL

fven the smallest reptilc tannery cen afford simple facilitics to
control production. Th:usc arc as folloust

(=) 1% alooholic colution of phencphtalein indicator kept in
a dropping bottlc: it turmo rcd at pH 8.3, belou, it is
coilourlcse.




(e)

()
(c)
(1)
(s)

(n)

(1)

(9

(x)
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0.1 solution of bromcresol green in 50,’3 alcohol kept in
a dropping bottl.: ycllow colour indicatca pH3, bright-
grecn pH4, bluc-grcen pH5 and *luc pH6.

Universal indicator paper ranging from 1-12 pH (Lyphan,
Pehanon or other brands).

Universal indicator liquid ranging from 1 - 12 pH.
A fer thermomctcrs in wooden cascs from 0°C - 100°C,
Areomotor in Bc degrocs from o = 10%Be: 10 - 30%5.: 30-70%Be.

A fow scts of boakers of giass and stainless steul, mcasuring
boskers of plastic matorial, graduate cylinders of plastic
material, tost tubcs, filtor eleth, a few 50 ml and 25 ml
pipettes, graduatzd pipott.s from O - 25 and O « 10 ml, plastic
fumcls, glass rods, plastic spoons; further § reagont bdettles
vith glase stoppers (for acids and salts) and G with rubber
corks for alkalis,

One semi-automatic prcoisi-n balance for onc kilogram load end
onc Berlkel balancc for 10 kilogr:.a load.

Eleotric cockcr: eleotric stirring apparatus with metal stirrer
for the prcparation of finishing solutionms.

Dyo=dighos of stainlcsos steol and one exporimental tanning drum
made of ploxiglass 40 om. imnncr—=diamctor and 40 om. innor-width
with a oapacity of 20 litrce, cpeed 12 r.p.m. vith 0.75 HP
motor,

One dry=vot=bulb hygromcter for mcacuring relative humidity.

This oquipment it wused also for the preparation of dyc solutions and
in tanning coxperiments.

Tete As is shiwn in seotion 6, thc processing of roptile skino requires careful
control consisting ol empirical, chemical and rhysical tceting methods. These
methods are outlincd in thc following paragraphs according to thc scquence

4 of proccsecs and operations,




7.2,  The 1ot~ ort ring production v . to 3¢ gort-d in the row matrial
gtore imto slins ¢i th. sume spocios, ~ize und geisht. Snwke and li~. rd
ckine mugt nct Lo ndxol, tut cuard fully selected acecovding to longth and width.
This applica also to crocodilc rkine.  Hormbo.cks mud 1. procosaud sconarct 1y
from usllics, button-frae & 1livs aencrat.ly fyom putton~d ones Smcll and
lurge lizoard skins st nct Yo miyed tor thu, o8 --c11 ar various quality

grudes.,

7.3, Tagts ol completod sorkine crnsist -f cupirical chceking of ~oftin~s3
ond detorniration of soeking geights  lcllesoakod ekins chould be er 3cft
ag thoy wrre aft r their romoval from thic animeles? oereissos. Their wo'ght
aftcr coaking should tec .out 300 pir sent of th- initial air-dricd woeighte
Th- soaking ~oight of v tesolt d e-ocedilc o inc ia about 120 per cent -
140 per cont of th inii fal . ight, depending on initicl conditions.

7.As Check liming on complots removal of th. spidermal seales, connoctive
tiesuce, fat and flesh aft-r flcshing. Checl erocodilc skins for poceiblo
dumaged grain (“sucded grain) vhich may appour bonceth the cpidermc.l seale.
Lime muct complotcly punctrat . the skin {(chcelk erons=scotion of specimcn).

7.5, Dcliming and bating. Doliminge vith ook aelde end neid salts rcduccs
the pH of the pelt foom 12 to L. At pH P the optinal condition for beting
ia creat-d. (Cheriz flout and cut with iadicator).  The cut ghould bc one
third pink -rith ph melphtal-in and the float boteon 7.8 = 203 pHe {Cheook
with indicetor pap-‘.:r), Aft r addition of the pinercas bate, ~hickh contuine
nlgo ammoniun chlorid: or sulphate, = ~light smll of ammoniu indicatces
ncutralization of th. limc by the smonium s1l4s. o end of thn bating

i indicated by a colowslcss eut with phenelpntalcoin,  Bated skins should
be smooth soft and flaceid, so that th- i.mpro;sien made by o fingor romaine
due to roduecd swelling ("falling"). By no meuene oh uld pil drop bclor 4.5
es this 7ill couse acid swelling of tho plt.

7.6. Check points in pickling ar:t th~ mcasuring of sult ¢ nocntrationm,
which should not be b low 10%c and aftur adding tho acid pH of 3.5 = 3.8
should be attaincd =t the cnd ov pickling. By no mans should th~ pickling
enncentration drop below 10°Be to aveid ccid swelling which moy decoompos.
tli: skins The nolts in cut chould be yellowy=groen with bromercsol green

indicating o pli of Letuion 2 nd 4. The Sllouing consory tost may be
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usefuls properly pickled ckine should be slishtly rough on the surface,
while smeothness indicates lack of acid. For iepickiing, check bath with
indicator paper and cut with bromcresol green.

7.7 At bleaching, control bisulphite bath to be kept at pH below 4, uce
indicator paper.

7.8 Syntan-vegetable tanned skins are processed with an increasing
concentration of tannin, which hes to be checked by Be’ before fresh
dosages of extract are sdded. Concentration should be increased by l.o Be
esch day up to 4°Be. Check also the end pH which should be about 3.5 - 4.
Dry out specimen of lesther, if soft, tannage is completed, otherwise
processing must be continued until resulte are favourable.

Chrome tannage is carried out by increasing pH up to pH 4. Check out with
bromoresol green. Its colour will turn to bright-green. Completion of
chrome tannage ie comtrolled by the boiling test. Drew the outline of a

4 x 4 om leather specimen on paper. Then put the specimen into boiling
water for one minute and observe nhrimugo'by cowparison with the outline.
on paper. Completely tanned leather does not shrink. K shriskage . of 104
may be tolerated if the specimen is not hard after the boiling test. If

it is heyd, tanning must be continued. Check neutralisation with indicator
paper in the liquor and with bromoresol green in the cut, For chrome tanned
leather liquer pH should be 7, the cut is to be blue indiceting pH 6.

7.9 *"Rub-fastness® of finished leather is tested by lightly rubbing a
white folt pad, 1 om. in diameter, on the leather surface. If the pad
remains white after (tem times) rubbing, ™dry-rubefastness™ is satisfactory.
The same test is carried out by rubbing with a moistufelt pad. For solvent
fastnens, drop one ml of acetone on the flesh gide of the finished losther
and rud the grain side lightly with a dry felt ped ten times. Classify
diecoloretion of the ped with 1, if the dye doee not come away, 2 if slight,
3 if strong discoloretion takes place. The repolishing test is carried out
by rubbing a moi:st ;ad on the grain side. If the wet spot disappears when
dry, without leaving a 4ull mavrk, the leather is considered re-polishable.

For more elaborate chemical and physical control,such as the determination
of the bssicity of chromium liquor, chromium content of the waste liquor,
tan content of tannin extract, chemical analysis of finished leather, flexing
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and other tests, tao installaticn ol a laboraiory mnay be uecessary.

The installation oi &an awperiuensal taiming drum waGe of transpareat plexiglass,
~s mentionad in parsgraph T 15 edvieable even in rmal]l reptile leather
tanneries for conducting rirullescals proceseiag and standardizing dyeing

methods.

TrTT oA AT e o T —aer RODUCT JON

i v v oo b S o ———— — - T————.-s 5 o

.Y A dominant itom in the manviac'uring expenser of reptile leather is

1he cost of vew skias waicr amounts bo about 807 of the total production
noa*. The rematning 20; rives little room to the tanner to reduce production
axpenses and improve profitability. Reptile lerther tanneries have %0 kesp
iarge quartities of erust stock on store, which ties up oparating capital.
8aliing finishad leather to & large mutbar of amall-genle Tootwear and
leathergoods makert ia a Long term crodit businees which again increases
oapital requivemsnts. Ihd ancwoy to the quertion of improving the production
econowy lien in the iutegration of nrimery prcduction (1oather) with
pecondavy manufacturingy (footwerr and Taather goods) in one unit, under one
menogement. Tnc accoseily of integretion has been fu! ly recognised by

tha paptile tonnern of the small islara roublic of Singapore, who have been

associating ials tunneriss with corvespouding leather goads manufacturing

faciiities, wnich pave bacone the heaje of Singapore's flcurishing reptile
lgather tradc. Inveer.tion has eliminatsl atnck-piling of leather, reduced
tiod-up capital and converied Toug tesm caadi’ busirets into cash business,
After all, the fine! cuioouers £ar cootrroo v ~ad hanlbags clvays pay in cash.
In the rollowing varasrtpl manufactuiiog cost and porfit accounts of primary
and integrated prodiction are coagprod,

8.2  As ropresentmtive for & rmall-ccals nodel tannery, a monthly output of
2,000 nioces of lizard glriie with an Avercrgn width of 30 ecm. per akin, is
considercd ia the following erample. Tae dry waight of 2,000 lisard skins
i 200 ke., while their peli weipgni is 600 kgo Rather the pelt weight than

tho numbar of skina is irporeant as & dononinator o outpuis for verious

sorts of reptiles, For instmcz, the abovo outpus of Lisard skine is
oT.ivelent to rbout 20U pigsces o wat=nslted crocodile skins whioch produce

420 sane pelt waight of €00 kge (1.c. 3 kg for ons crocodile skin)j or to |

600 py thonr skins 2=3 m loar cack, with 7 Lg. pale weight each. To process
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this output into fi.siced reptil:> leather 4 wirkers 2re necessary. Their
monthly salary is calculeted in ihic cxample at (Malayar Doliars) %150

for one worker, which is abeve the average in the regiocu of Malaysia ard
Singapore. Thus, ‘he cost of direct labour ir ME60O0 a month or M. 30 per
lizard skin of the ahove size¢ and weight. The manufacturing cost of cne

piece of lizard leather based or prase.t local prices consists o1

(a) One price of air-dried lizard skin 20 om in width: M3 €.50 |
(b) Chemicals for rrocessing: Mg 0.25
(¢) Direct labour: M$ 0.30

() Overheads, includirg indirest lebour, depreciation .
interest on capiial eto. M 1.25

(e) Total manufacturing cost for one piece of lizard leather M 8.30

(f) Present sale price for export: M$10.00
(g) Profit per skin (f less e): M 1.70
(n) Profit related to manufecturing cost (g x 100) 20.5%
(i) Added value (profit plus direct labour cost) content

for one skin (c + g) MN¢ 2.00
(j) Added value rclated to manufaciuring cost (-::; ¥y 100)  24.1%

8.3 The econonic pattern of production, however, improves conciderably
through the integration of primary and 3econdary production. One of the
characteristics of thc reptile gocds trade is tnet customers usually prefer
to buy mo-called "sots* o1 products consieting of one pair of reptile

leather shoes and one ladier! hendhag in matching colours and design. For
the production of such a sct, four p.eces of lizard leather of 30 om. width
(two for tho shoes. and two for a handbag of about 28 om width) are necersary.
This means that the above output on our model tannery may provide reptile
leather for 500 sets (50C pairs of ladies' shoes and 500 ladies' hardbag)

a month. Productivity in amali-scele production is about one pair of
completed ladies' ghoes per worker per day, and .one hendbag per worker per
day. This meanc that a monthly production of 500 sets requires the employment

of 40 wopkers. Their salary ie lower than in the tanneries, amounting to

48120 a month; thus the monthly salary account for direct labour in the
leather goods unit is 834,800 or M$9.60 ver set (2bout M$4.50 for a pair of
gshoes and M$5.10 for one randbag). The production of 2,000 pieces of lizard




leather converted into

500 pairs of ladics’ chees and 500 ladies handbags

(i.c into 500 scts), 1n ore wntegrotod, synchronized production unit is

illustrated in the following “ables

A) Tannery productions (from par~graph 8.2 (a) to (1))

(3) four rew lizerd skirs, !86.50 each M$26.00

(b) chemical cost

for proccscing of four lizard skins 1.00

(¢) conet of direct labour 1.20

(d) overhceds, including indircet l~oour, deprecintion,

intereet on capital and otlcrs 5.00

3) Footwear and leathcrgoode production "one sat®:

(e) materials other than lizard leather, such as metal

fremes, locks, lining leatuer sad other auxiliaries

(f) sole leather,
skins for one

(g) direct lebour

for onc handbag 12.00
lining and materinls other than lizard

peir of shoce 6.00

for one “scti" 9.60

6.20

(h) overhcads

(i) tota) @anufrcturing cort from rew skin to finished M$67.00
sct A(a to d) + 8 (c to H)

(j) estimsted sale price for onc sct (M240.00 for a pair

of shocs and M345.00 for oue handoag) M$85. 00
(k) profit per sct () less i) N$18.00
(1) profit related to mrrufrcturing coety (% x 100) 26.9%
(m) added volue cortent per set (c ¢ g + k) M$28.80
(n) addcd value releted to manufacturing cost (% x 100) 42.90%

Comparison betwcen (A4)
to 26.9% (sce (1)) and

arA (B) showe an incrcasc in profit from 2c.5% (see (h))

in added value from 24.10% (sec  (j)) to 42.90%

(£ee (n)) The latter figure indicates the importonce of integration from

the point of view of n-

Y.4 A Reptile tornery,

in stoex large quantiticrs of semi-finiched, crust stock, waiting for oustomers'

ord~res for finishing.

tional profitnability.

if producing for sale to manufacturcrsj has to keep

At inteeration climinstes this burdensome, capital-










Oneuming stoekpilire, sin e *he rrevictior (revrnmes o o) ‘nnery i
leathergrcds Japaptnernty, teirs g ler cre garnaserern', oar te Streqmiires,
the tarrery informas will in acwu e of *he aart of leathrr, ¢o'our u ¢ iesiol
it hag Lo rrocens,  “re nf the mest lnyertat adeartaeces of itegration {noric
the management war deciie in advar e wkat “vpe oF raw sking are coet @srvenien!
for specifi: purposes, and is -hor atle ir *his way te ecverenice or. thia near

exper.sive item in ity ~al-ulatirrw,

845 The abrve coa’ analysis is kert frem the point f iew of pregactivior e

s

the lower sise, while resardir,s saiaries it is kert crn tne hicher side, sc an
to assure some reserves ir caicilaticrn, The item cverheads cousistirg of
TON5.000 and . 6.0 fer leather (see (d)) ard frr leatherstocin ses h)) res-
pectively, i,e, ' “11,20 rer se: ar Gybute Ve Moty previder eufficien:

furde for indirect laleur, i.e. fer payire adequate salaries for twe techni-

ciars: cre for the tarrery and arother fer the pproiucrs ispartmer.t, ard for
the few admiristrative staff, ~“erreciatirn ic rminimal, due te low fixed asset

coste, since reptile leather ani leathersocda marifacturins ie a labour—

intersive productior, as will hre shewr. ir the rext parasrarh, ‘The =aie rrice

of "85 far cre met, ~ensistin-: f M 40 for the shees w? b %44 fer the

har.dbag reflects local price cerditiorne, wer irnatance, lea*hergroda shepa in
faalalumpur charpe . 145 fer +he makire of cne aat, i.e, one pe’: of ladies!

shoes and one harndbag, in matchirne desior, if the ustomer surplies them with

four rieces ef lizard skins ~f <« wu. width each, “re ‘istomer nmay bry the

four skins for ' "10 each, trerefore the cet will :out him . *

Ko INVETUTT AT PLOLUIIVITY

A~ -

The nature of reptile tannin» ard 'eather-oods ranufacturine favours the
establishment cf small-scale uritc, A&r a matter of fact, hex' paliity 'eather-
roods are not produced ir larese establishmerts but ir sma) hardicraft uanits in

<
/Wederal tepublic or Termany and Ttalv. ‘ertiie leather as 1 wory exmensive
material may justify the cost cf low-prci.tive hardinraf: techniques without
imparirg profitability. Tecause of the veouliar share of the reptile 't iny,

hishly mecharized techniques are rot acplicatie. “herefore restile leather N

are particularly suital e to srall-scale production, with the emphamis on

high-quality workmanship, colour ard devirm, rather *harn on mecharnication,
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wiipie tha qheve exannie of 1 monthly outnut of 2,200 lizard skins

ar.c *he correapending procuction of 500 gets of leather products (4950

Aairs

. f ghees inG O 0 hantbaes Y a8 o represertative atandard, the

toliowir. s farilitien are requirer.

delei b omimple tujldine Of 90 onq.e W tor ‘he tarrerv, cre of 120 sq.
W fop the -eatber rpoducty uectior, cne of £ 8. v for raw mi-
‘arial store, 5 #1. w for finished rroduct store, 0 s3q. m for the
repair workshor ane o sq. 1 for the administraticn ruilding, in
tet) AW gq. moof £ oocr gpase, costins i Malaysin °70 per s1.m

of 4 cotal of 741,000y,

Y,1.¢ Spquiprment for the reptiie ‘eather tarrery conaista of:
twe rotitins *anvine drume, 1.5 m in “iameter and 1,25 r in width

(internal measuremerts , with 1 fleat capacity of 240 litree each,
furthar two uaddie whe.ls 1,7 m i lensth, 1.1 ¢ in width, and

0.70 m in depth with 2 float cavacity about 1,00C litres each.

e 100 mm shavins mi-hire with reptile leather shaving attachment
tor roth we' ant ~ry shavir sy twe ox;ersho’ rotatine buffing wheels
with dust, collectory *wo lew'her slazins machinesj one drying room
for wet, ore for railed ani one for finished leather about 10 ag.m
each provide? with w, electricnily-powered hot-air fan; one 2.5 x 1
m spravine ‘wiit with exhanst fan, alr compressor and LWo sprfwim.!"
pistclia; one rotatins polishing wheel and one small hydraulic press
with 5 em ¥ 50 cn ironine piate, electric .l heatinge, timing device
4n4d adjuetalle pressure appara’irg for ap to 295 k,‘:/sq.cm. Approxi-

mate o, i . f‘o conts

(a) twe dras looally made, ewch 773,000 6,000
(b) two radiles io-illy made, each 21,500 3,000
(¢’ one chavine machine 11,000
(d)  two tuffine michines locaily made, **A00 each 1,200
(e twe rivsire mackives, 773,007 each 6,000
(f) ‘hree elec ric heat—=tlowire fans, '"'H00 each 1,500
L) eppravine doct (1o aliy made’, comrreasor and two

srravines oo 1,500
(h' rotatines opolishire wheel "locally mide ) 500
L1 oare eleric warer toiler 10 Titrer —~apacity RCO
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(j) hydraulic, press 50 cm x 50 cm platen dimension 15,000
(k) hand tools, tables, surdries 2,500
Totals M+%49,000
9.1¢3 Tquipment for the leather products section:
(1) one skiving machine 3,000
(m) three sewins machines, M*2,000 each 6,000
(n) one sole leather splitting machine 2,500
(o) one sole press 3,000
(p) tools 3,000
(g) sundries (tables, shelves and others) 2,500
Total: 320,000

The intezrated project will consume 2,000 litres of water a day.
Consumption of electricity will amount to 12 kw per hour or 96 kwh
for a working day of eisht hours.

Summing up investment into fixed assets:

Building costs 31,500
Equipment costs 69,000
Installation costs of equipment, electricty and

water supply 17,200
Total fixed ageet costs 18,000

(a) Tepreciation of building (6 per cent): Y*1,390 per annum,
respectively: M"158 a month,

(v) Tepreciation of equipment (10 per cent) M*8,650 p4r annum,
{respectively 13820 2 month)
Total amount of deprec.ation ¥%10,540 per annum or
4878 a month

9.2 The tannery section of the unit with 2,000 lizard skins (i.e. 600 kg
pelt weight) output a month, and with four workers directly engaged in
production, will have a worker-per-month output (8 hours work day) of

500 lizard skine, respectively, worker-per-day output (25 working daye a
month) of 20 lizard skins, Fxpressed in kg.pelt weight as the basic
denominator of output for different types of reptile skins the role of
production will be 150 ke per worker per month, or 6 kz per worker per
day .
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As mertioned in A previous chapter, the rumber of skins processed
within a piver relt weicrht output is only vasuely related to their pelt
weirht per riece, “or irstance, the pelt weisht of one 30 cm lizard
akin is abot 0,30 kes that of 2 2.9 m lons Python skin about 1 kg, and
the pelt weirht of ore crocodiie bvelly of 38 cm width (15 inches) is
about ¢ kge Withirn 2 eiven ourput of ALO ke. pelt weipht 1 month - in
raue relationship <« 2,000 lizard skins, or 600 Python sking or 200
crocodile skins my te processed bty .he same number of workers (4
workere in our example). Accordine to information cbtained from France,
a well-known crocodile tanrery there produces 50,000 inches of crocodile
sking 2 month wi*h 5C workers. ‘"his quartity, related to our standard
gize of 15 inche: for ore crocodile skin, would amount to 3,333} crocodile
skine 2 month, or 66 crocodile skins per month per worker, which is
comparat’e wiih our atove figure of 20U crocodile skine for 4 workers,
(respectively 5C crocodile skins per worker per month), However, this
output can only be ittained if a shaving machine is available (ae pro-
vided for in our example), otherwise, with manual fleshings, that may

take 1 ~ 2 houra per sgkir, eeveral times the number of workers would be
Heeded .

The productivity in the leather product section is considered as
one palr of shoez rer worker per day and one handbas per worker per
day, or 2 werkers for one "set's “his is rather a low output, parti-
cularly fer shoes, tu* it is kept intentionally 80 in order to emphasise
the quality, “evy often khisher preductivity is achieved at the cost
of the quality, which, it *he case of expensive rep:ile leather, cannot
be tolerited., "he term "set’ in this context should be considered as »
kind of denominater for a Iarce variety of leather products manufactured
within a given number of available main-houra, Froductivity in terms of
income can te vorrideratly riised by utiliaing off-cute of reptile

lenther, which usunallv aprear in larpe quantities when producing main

items, auch iz shoer and handbaes,




X. PROCISS FORMULALZ

The followinz processer described below are examples taken from the
writer's practice in South-Fast Asii, “he processes have been performed
under the following climatic conditions: At a workshop temperature of
30 - 3200; relative humidity of the atmosphrere: 67 - 70 per cent; tempera-
ture of water supply: 2¢ - 28%:,

10,1 Yhite tannape of ring lizard and python sniie skins with pre-

gerved naturil markings

aterial: Air-dried 1izard and python skine, sorted into lots
of the mame species and sizes, Tetermine dry weight.

Soaking; The first soxking is carried out in a pit, vat or
paddle, consisting of 2,000 per cent water (twenty
times the dry weight of skins), 1 g/1 of a fungicide
and bactericide wettirs agent (e.z. 'ollescal ©,
Cortymol 4% of BASW, or Cismolan BH of Bayer,
or Tiamoll " and F of Hoechst). It tikes eix hours
without agitation. It continues for another 18 hours
11 2 fresh fleoat of the aame volume mide up to a
10°re solutiorn of sodium chloride (common snlt), 2 g
sodium sulphite (60/62 per cent in flakee) per litre,
wd 0.5 #/1 of the above type of wetting gent., After
24 houre,’ paddle the stock for 2 hours, dmin the float,
put the egkins in the drum, rotate without float for
30 minuter, rinage in running water for 15 minutes,
check for softness, weisht (soak weight ).

Liming: Put the skine in 3 paddle eentaining 400 per cent of a
1°Ze sodiunm sulpride solution (14 = eodium sulphide/1)
and pnddle the mtock for 10 minutes every hour, exclu-
dine non-working hours (percentage calculated om soak
weight), "otal limine time 24 hours, check for com-
rlete removal o epidermal scarles, drain float, rinse
in running water for 30 minuter and handflesh over 2
bewn 4f necessary. Tetermire pelt weight,

Datings a) Llizard skins, Put pelts into a paddle containing
40C per cent wr‘er (calculated on pelt weight) of
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55 ¢, 2 rer cent “ropon 7K 2 {enzyme bate of lohm

% mas ('c,} nd 2 per cent sulrhated castor oil

(e, Tukesol cil SF of BASF, for emulsifying natural
fat ). Asitate for 1 hour, check completion of bating
(pH float 8.9, pelt must te soft and flaccid), then
1dd 1.5 per cent Tecaltal N (PAS™, a non-swelling
~romitic wcid salt) to put down pY to 5. Paddle for

20 minutes and rinse in running water for 15 minutes.

b) ‘'iate phyton skins 18 bove but use only 1 per zent

“ronon,

White tannageg Trum lizard skins, resrectively, paddle python

skins (preferibtle to drumming in order ‘o prevent
tanpline) in 2 300 per cent float of 1°%e solution

of 1 lightfast replacement syntan, for 10 minutes in
each hour, for 24 hours &n 111, excluding non-working
time (Pasyrt-n TL7, PASP, Tanigan 3LR, BAYER,

Ireatan 1V, Ceipy). Strengthen syntan concentration
by 1°re daily until 4°Be is nttained. Check compl e~
tion of tannage on the fifth day by taking out one
skin from the tan sclution, rinsing and drying it
out, The dried skin must be soft iT tannage is come-
pleted, otherwise continue tanning at 4°Be. Shave

on 1 machine if necessary, return to the tanning
solution for 30 minutes, rinse for another 30 minutes
in runainc water and oroceed as for fatliquoring.

“he total consumption of syntan in 300 per cent float
amounte to 56 per cent pure tan calculated on pelt
weicht. The syntan solution must be wcused for
tannines cof subrequent lots of skins, eo that syntan
consumption will not exceed 20 per cent of pure tan

calculated on pelt welght,

Patliguoringg  ''se lirht-fast sulphited or sulphited naturml

oils (sperm oil, neat'’s foot oil, olive oil) or
sulphated synthetic oil (liaykanol liquor ™ of BAYER,
Terminol oils of Hoechst) which produce white emul-
sions, (lipoderm liquor II of MASF is an oxidized

nd suiphited sperm ol Joripol SO - 100 ie a2 sule




“gginsz

Fhatad olive cll, javrii o iarly suitarle for white
ledthrer,  "he wddition A St fart paw it e b g
“oco 1t 1p uref ), Sop XN 4y ek 1 whort=lo gy
fatliquerine fore o CORSTATE of o rer cent TAvR Ao
Yiguor 7, 2 per cant o copiend o0 L 1o i ter cer
20co f1t meltei *opathap 41 ’fﬁﬁ At emulsified wit)
30 per cert water at s (tercertire o rel weimhi o,
Yrum for 40 minutes, dd 200 rer cent witer 45" '

} per cent ¢f ora ot arcva eI AnNed syntang and cop-
tinne ‘rummire for wiother 20 Miutes, Pile ur
overnight without previsur rins;re.

Lans the gkins in 1 well-venti! tted darying roon nt
40°¢ md dry,  Sters o ocruet leither 14 morma]

workshop temperature for 2 daya,

Conditioning - nailings Jucmeree crigt pkins in water for &

Finishing:

Beconds *o ~htaiyn about <, per cent moisture, naji
with cepper naile onto wocdern boirde and dry =t

o, o, . : . .
,7C « 467¢,  “he dried skins muat be 11t without

wrinkles and folds.

Buff flesh side on an overshot rotating buffine wheel
with No. 50 silicon carbide eriin, trim u.d tinish
for glazine, txample for finishing solution: 160 '
of 1 10 per cent sclution of Fukesol bustrn T (BASW,
% casein “roduct modified with syr thetic resing),

one fresh ese white, 20 », “eluderm Wax Top PA
(Hoechst, arn anionic emulsified synthetic wax of
medium hardnees), 3 ¢ Fukemol oil (PASW, Bui=
Phated vegeiable oil), 3 g Bukeso! si] P (RASF,
Polyglycol ether) made up to one litre with wnater,
Pad or brush thie solutior evenly on the leather sur-
face and dry. 3pry fixing solution consisting of
250 g formaldehyde 40 per cent and 750 » water,
which gives a 10 per cent formaldehyde solution; dry,
Soray ‘op season consisting of 150 ¢ 'uron top

(BAS®, condensed polyamide compound ), cne fresh egrr

white, 50 » of ) per cernt relatine solution, Y g




Tukesol oil 0¥, 5 g Tukesol oil P, 730 g water and
4 ¢ forma'dehyde 40 rer cent. "rv and spray final
fixine 30lution —onsistine of 250 .- formaldehyde,
[0 & wiater and SO ¢ acetis acid I8 per cent. Try
piate 1t AOOV, 20 kg/s71 om pressure, glaze, and

plate apein,

Procese nr of plain-white snake wnd li~ar skins

Materinie
TR .

Reliming:

bt

anA Egakinn: as in 1C.1
“he «:e s in 10,1

After de-scaline, fleshing wnd determination of
relt weight, relime the stock in 2 paddle with

50¢ ver cent water, 10 /1 hydrated lime powder and
t /1 Teliderm ¥ (a loechst product, mmonium se )t
of amino=-sulphonic acids which increases solubility
of lime nd nccelerates liming 1t reduced swelline),
Paddle 1 minutes every hour, reliming time 24
hours. inse in runrine water for 20 minutes.
Padcle in 507 per cent water with G.,% per cent
Tecaltal & (AST product, a non-swelling strong
aromatic aeid with 2 mixture of an inorzanic acid)
until pH 5 is <~btained,

“elime tnororhly in 500 per cent water with 1,5 per
cert Tecaital ¥ {1 PASF product of an 1cid salt of 2
arotnitic roid) for 30 minutes.

“adcte Jelimed pelts in 500 per cent water, at 35°¢
with ! per cent Tukesol oil EF ~nd 1.5 per cent
Oropon W for 60 minutes, Rinse for 10 minutes.
Trun with 400 per cent of 2 10°3e solution of
podiur sulphate for 10 minutes; add 0.1 - C.2 per
cent sulphuric acid, depending on the Jdepth of
riementation, and cortinue drumming for 5 minutes.
“hen dd to the bath 8 - 10 ¢/1 potissium perman-
sapnte wnd deuas for atout 30 minutes, until the
gking h~ve bvecone firk hrown due to the depositof
manownese dioxide, Train the fioat and drum the

skine in 1 fresh bith of K0 per cent float broueht




with sodium sulphate t¢ 13 ve apg ~idifvine with

5 q/l Tecaltil £ to pl 4.5, ifer 10 rirutes
drumming 1dd sodium kisulrhite 'wice the amount of
permanganite used in the rrevisus bath, in three
portions at intervals of 1C minutes. Add gimil~
taneously Tecaltal 3 to maintain the pi At 3.5,

In total, about 15 g/1 Tecaltal & is used. Blaachins
is completed when the pelts are completely white,
Drumming time about 1.5 houre. Horse-up the skine
cvernisht,

Pegickling: Trum the hleached skirs in 400 per cent snlution of
IOO?e sodium sulphate wnd inoreise tH to 5 by
adding 2 - 3 per cent Neutrigem (1 mAST product,
nlkaline bufter salt), "rumming time bout 0
minutess (heck on miinterance of p4 5),

Mhite tannages The same 1s in [C,1

Fatliquoring:  The same s in 10,1, only a’d | per cent
"itanium Jioxide or 1.5 rer cent white pigment to
the fatliquor.

Txying, ~onditioning, n1ilins: -8 for 1C.1

Finishing: Prepare the foliowine pigment solution: %0 g
cisein~free white pisment emulsion (ee.rrs BASF Pro~-
duct, lepton white %), 20 & Luronbinder ' conc,
(non-thermoplastic polyamide binder), 400 g water,
100 g Corialground 9N (thermoplastic acrulic binder)
Apply ore plush zont, dry, spriy two cronsses, ary,
plate at 50" with 20 ke/8q. cm pressure. Spray
with 2 solution of 100 g Corialwhite E (DASP,
pigmented nitrocellulose emulsion), Corial EM
Finnish P (clear nitrocellulose emulsion) and 80 £

water, then dry.

10.3 Processins of syntan tanned plain-coloured lizard and snnke

skins
Materinl up till White tanname: the same 13 in 10,2

Matliquoring: Trum syntan tanned stock in 200 per cent water

4000, 5 per cent Lipodermliquor 2 (PAS™, sulphated




ard ~xidir2d sperm 0il) and 1.9 rer cont Tmmergan A
(RiSl, a mixiure of sulsho=chlorinzted synth-tic
paraff-n hvdrocarbon comniunds hich “ombines with the
nid: subeance and has tanning and softening offect)
£or 40 moaut : 0 theon add 1.5 per zent Basyntan DIR
povder and 2 teor 20 minut a 0.3 per copt otalic acid.
Drum [or arnother 10 minutes, hors- vp overnight, dry by
ianring at ",O“C, lay dorm as cruct for tvo daye, cone
ditics, nail on brard Ir: ond buff flesh #ide.

(Arcth r fatliyoring forrula may consiat of: 2 per
cent Denminol liquor ASN, 1 per cenmt Dermimol liguer
MP (tot: Hocchet nroduets, sulphated aynthetic oils)
and 3 por cent -ulphated operm oil).  Detormine dry weight.

Revetting:  Dium buff-d loath » with 1,000 per cent water 45°€ and
0.5 per cent of = wotting agent (e.g. Nekanil LN of BASP,
or Hostapal 2!/" highly comc of Hoechst) for 2 hours

thon riase,

Retammeys - Drum rewett-d lect” or ith 60O per cenmt uater and 10 per

cent -iite tanaine cyntan, lik: Basyntan DLK powder for
30 miuter ond rinse.  (Parcentag on dry weight).

F:l‘og.t.l.f?a&ym ne, f«*‘fll’ﬁi'{i’iﬁtt Irum retanned et losather without
float wit: 3 per cont high quality anionic dye undissolved
for ligh* shkade- (:hile for dark=-brom and dlack the

chrome=-tap tanning process is more suitadble) for 30

mimit e, o v 23d 2 per cent - & per cent (dﬁpending on
softaess required) Lipodirmliquor 2 (or similar sulphated i
neatsfoot or sperm 0il) zmuleificd with twic. the amount
of het vat-r (SOQC) and drum for an ther 10 minuter,

Add zo thd Lath 600 per cent vater zi5°€ drum for a

furth +» 20 minut = »nd th.n add 1 per cot formic acid
diluted in 'O per cont ater in thr-e portions at intere
vala of 5 rinutee, drun for 30 mirutee more, drain, rinse,
na i, drv and buff flerh =ide A1l percentages refer L

4

te div wer-bt {cee nd of th para.riph "Fatliquoring™).




Mrichainre
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s orur e iilee Tindsrices fermula without the
ure off crar iy the firierirs 3t tianr 4 Riz omethod
TANCE ONTY ATT At C0 e evert o Jye ] firapd

+

srans aking (L oaca exolu e,

=

erly 1 lagepae v trush coa® or the fla-, dry Yeoitrer
~rfoce ) o e iitaor covrainde e 10 g ovtionic eaveln
teoze Buaclereurs t of Raver) and 10 e 31tionin
oi! \Dukarul cil P ¢f tayer) mixed togather thio-
rouzis ther 4ilute] with water 1t 4ti°\‘ up tn 1 iitre,
Try 2 workehon temporature, plate at 5303 and

2. ke/sq 20, pregsure for five scoends and apply

by plush or rmish cont the followine wnionic top
Ferrcr: IS & Taran Top (TAUF), ane fresh epe-white
5 ¢ melatine ' per cert molition, 5 » Dukesal Ail
P, 5 # “ukerol 1. "™ peth AT rroducts ) made up
with water to M > and 444 4 ¢ formaldehyda
diluted with wrcep ¢ 5 20, #, Atoretker 1 1 dry,

5 . 3 . p
Zize ard piate At A5 0 and 00 we/sq, om nressare,

(v A clrmer~ finiabine formuiae for unavenly ayod

Hzere o rnake skine except hla g

Arply 2 chagl or bruep coat on 1+ dpted skine cone
sistine oft 2 - trnsoarent riswerts (e,

"wnil coloure of Teechet), 70 » eiuderm ¥ (none
thernopl-stic asynthetic binder of Hoechgt by 1o
Yeludermi L tor AL 5 s eluduermoil @ conc,, 835 p
water, :{ o, armonia, 7 > Cleluderm T (a7 Hoechat
products i, Jrv and apry; the same solutiom, Jmy,
Spry the frllowins top seasont 100 ¢ camein o0li-
tion 1) per cert, 1 p .og ailbumen solution IO
per cent, 3 o Malderm cil S ccnce, 797 2 water.
Try «nd fix 1C per cent formaidehyde solution
Frousht to pd 3,5 with acetic 1eidy dry, #laze and
riate 2t iCcf’, 20 kr/aq, or preacure,

3
H

)
VG

A plment Cirdienins formuln for ve anevern .y

Ayed skirs ia .o foilowes 09 - Terton colups { DAL

- -

cagein-free rioments

y b= Yurorn Rnder 7, (5 s




Lakesnl ooll By 20 s tertrn Vax A, JOC z water, S5 g

rirh quality anieris dve, 10 o Wukesnl %inder & (RASR
tr products . Apply rad ocar, dry.  Spray the same solu-

tier, irv. ‘tpray tor ceweon as in (), dary, fix, dry,

olnze arnd plate,

12.4 Prozesaing of ~litn-rc! ~uped iizard skins hy the chrome-retan

precess {"his rrocess Ty re npeliad ro all shades including black)
It reegul's irn softer learner than ¥v syntan process and produces
leather wi‘h hisher hent reeistance and with good plazing and plating
properties,
daterial urtil “leaching: s in 1042 and 10.°

Chrome prretannwwe: frur tleache’d aking with 100 per oent witer brought

1o 10""¢ with eodium sulphate, 2 per cent Lutan I (TASP,
1 Peic aluminiom &11%) awd an alkali - stable chrome
liquor contiiring 2 mer cent ¢ 2‘7‘ calculated on pelt
weipht and adjusten to pH 3,9 wit}i godium carbonate

{Prepar-tion ~f alkili stible chrome liquor is described

1]
in ‘hapter 11, Trurmine time two hours. DRiaise the pH
of the liquor *o 4 by addition of ! - 2 per cent neutrigen i

or the e wmount ~f sodium ticarbornate in portions and

drum for wrother twe hours. [‘heck that the pH remains

At 4 i Yeas, wd rore of the above alkalis., [eave

skirs in the ~hrome [(iquor overiight. Horse up for 24

hours, shive {f necessary and determine shaved weight,
Neutmlizations "rur chrome- tanred mkins with 200 per cent water 3500,

1 per cent reutrisar. ror 10 mirutes, ada 0.5 per cent

scdium bicarbtonnte dissclved | 1 10 in three portions

At 10 minvtes interval®. Total Jdrumming time one hour.

Blant pH € < 6,7, Tirge for 10 minutes in running water,
Retnnres Drum skine with 30C ver cent water 35051, 2 per cent

sulrtited arerm whiie oll {e.”. FAST, lLipodemm Liquor 2),

1 cor cort oxidized and snlvhited fish oil (e.ze PACT,

"ipederm Tivior 1, and L rer cent raw sperm whale oil

for s minutes.e L34 5 ter cent rep loqment syntar,

@ewe TA0T, Pasyntan 7 vowder, or Raver, Tanigan 050)

woier cent deco'eriged mivosa extract powder, 5 per
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cent sumic extract powder and drum for four hours, leave
skina in bath overnight. The concentration of the
liquor should bte 1.50 - Zoﬂe. Next day, drum for
another hour, horse up for two days, rinse, hang to dry
at 40°¢, nd determine dry weight.
Rewetting: Prum the dry stock with 300 -er cent water at 350(?, 3

per cent gollescal C or other wetting agent, and in the
case of hard leather - with 2 per cent sodium sulphite,

calculated or. the dry weisht. In most cases after one
hour's drumming the skins are soft. Rinse,

Rth&! Drum dry skine with 500 per cent water and 10 per cent
soft syntan (replacement for sumac) like Tanigan S,
(Bayer) or Basyntan 3 (BASF) for three hours, then horse
up overnight,

Dyeing and Fat-liquoring:s for all shades except blick. BRoth floatless

and float processes can be 1pplied. It is advisable to

sew or staple the skins together at the edges (e.g.

: two lizard skins with flesh ride inside) in order to
.prcvent the skine from folding, which may capse uneven
dyeing, leavine 2 dark line on the middle of the skins,
For floatless dyeing add about 3 per cent high quality
homomenous anionic dyestuff without dissolving anti drum
for 3C minutes then 1dd ibout 4 per cent sulphited or
sulphated natural or synthetic oils emulsified in 10
per cert hot water, and drum for another 30 minutes
(8eg. 1 por cent Lipoderm Liquor 1, 3 per cent Lipoderm

Liquor 2, 1 per cent lmmergan A). Continue drumming for
30 minutes by 1dding 300 per cent water 60°(':, and then
add 3 per cent Pormic icid 85 per cent diluted in 10
per cent cold water in 3} portioms at interwals of 10
minutes, After the last portion drum for wother ¥
minutes, rinse, horse up ovemight, nail on board, dry
at 40°C, and buff flesh side.

ac:. dyeing:  In the >ase of black dyeing, drum the rewetted and re-
tanned skins with 600 per cent water at 450’? with GC.2
per cent sodium bichromate for 10 minutes, add 1 per

cent Hematine (dye ®wood extract) and drum for another




p&niahing:
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10 minutes. Then 10 tc the same bath 3 per cent high
qurlity anionic blank dve (e.m. B3R lLurazol Black VE
or "ayer (‘hrome leither Tast "lick PV or others) in 3}
portions 1t intervals of 10 minutes, Add fatliquor e
emulsion consirtine of 4 per cent sulphated or eul-
rhited oils i{e,r, BASF lipoderm Liquor 1 and 2 or
Hoechet Terminol Iiquor E'R and ASN or others) and 1
per cent riw oil (raw neatsfoot oil or Stockhausen's
Coripcl 1¢A) ard drum for 40 minutes. Acidify the
solution with 3 per cent formic acid &9 per cent added
in 3 portions at intervals of 10 minutes, After the
last portion, continue drumming for 30 minutes, then
rinse. Prepare 1 fresh bath for basic tapping: at
first drum with 600 per cent water 4506, 1 per cent
cationic dyeing ~ssistant (e.m. BASF Lipamin liquor ©
or Stockhausen's Eucoriol XSP) for 20 minutes. Add a
solution of 0.9 per cent basic dye. (e.#. MASF Leather
Black '[E) made to a paste with the same amount of
acetic acid 30 per cent and Ailuted with 10 per cent
waiter, drun 30 minutes, horsc up overmight, nail,

dry, and buff flesh side.

For all shades except hlack, see clazing finishea as
for pure aniline, dyed and pismented finishing in
Chapter 1043, 2t 1), 1), €).

Finighing, blacks Pad dried and buffed leather with the following

cationic bare cort: 10C g Eukarnl Ground A (BAYER)
mixed with 10 g cationic Fukanol oil PL (BAYER) and

4 7 Basic black dye (e.z. Leathsr Black B of BASF)
pisted with 4 g 1cetic acid 30 per cent ana dilute

to 1l ¢ 1. Try and spriy the r’'ollowing anionic finish,
consisting of 160 £ 10 per cent Eukesol Lustre M
(RASF, with synthetic resin modified casein product,
soft tvpe), 1 egz white, 20 g “eluderm Wax Top PA
(Hoechst) 8 g Neerosirne WLA conc. (BAYER) 2 g Erganil
"iolet 3 (RAZT) diluted with water to 1 litre. Mry,

fix with 10U per cent Tormaldehyde solution, dry,

seriy top season congisting of 150 g Luron Top (BASF),




L epe white, 30 # | per can® sclution nf salatine, 5 o
Bukesel ofl P (BA0%) 5 ™kescl ofl 55 TSR qiluted
to C0U g oand add 3 s fermalaehcde filuted with 200 o
witer (tnta] cre litre!. Try, fix with the foliowine
Rolutiont 250 = fapm- idenva 0 rar cernt, 700 g watar,
50 # acetic acid 4% por cent, iry, rlate At 60 And
20 kg/cm‘: frescure, for - se~ardr, glaze and pitte
azain,

Plyurethane finishings ''sec f » 111 shadee including black. This is
2 pisment-baped firish particularlv suitible for un-
everly dycd or :1ishtly dmaged reptile skine., In the
following example finishin: materiale of the Stahl
Chemical Tempary ir Hoilars are used. Apply pad coat
of the follawing ~omposi+ion: 10U ~ Torotex pigment
sixture (availatle in ~nyv shade), 10 ¢ Luron Rinder U
(BASF, non-thermoplasti~ binder), 100 » Resin EX-1,
4o g Tesin 1173, 26 g Tiller N9=654, diluted with 250
7 water (a1l materinls except ‘uron Rinder ! are Stahl
Products). Trv, spriy with the same finishing solu-
tion, plate at B{)O&‘, 20 Kp/cmz prossure. 3pray or the
plated leather the following polyurethane top season:
100 & Permuthane U - 10€, 3 & Perguthine U - 60
(catnlyst), 5 ¢ Permuthane U - 109 (plasticizer). Iry
and plate -t 805!‘, preraure 20 k::/cm:. Particular
precautions must he taken to prevent the top meason
from comin into ontact with water. 1f this happens,
the solution solidifics and cannot be used., In most
environments, ibout IC per cent methl.vclohexanone mav
be added to the top seamon, The epraying pistol shoulc
be completely dry and meistened with methylisobutyketone,
urethare grade,

10.5 Procossigg of plain-coloured python and other snake skins for

soft garment (Nappa) leather

}htgﬂal - until ’!leaching: a8 in 10,2 and 10.,?

Chrome tannage: For the tannare of this type of leather, an 1lkali-

resistant (masked) chrome liquor is used, the prepari-




washing:

Nuetralizations

Dxeing:

Minishines

- AP -

tion nf whi'h is Jdescrited in Zection 12. Tepickle

the skins after the risulphitc bath ( follewing the
percwnganite bath) ‘o pH 4,5 by drumming in n 10°Be
sodiur sulphite sc rion (30C per cent of the pelt
weight) for 10 minutes and adding 1 - 2 per cent

gociur thiseulphite. Trum the depickled pelts with

50 rer cent water and 1 33 per cent basic chromium
solution (21kal{ resistant) containing 1 per cemt

e,y (on pelt weisht) for 60 minutes. Add to the same
bath 1 per cent CrQO} containing chrome liquor of 45
per cent basicity; after another 60 minutes drumming,
“g3in 1 ver cent (‘-r:,;’\2 of 5C per cent basicity, drum
far another hour 1né 1djust the pl to 4 with neutrignn,
Continue drumg@ing until the leather stande the boiling
test, Horse up overnisht, shave on the shaving machine
nd weigh., (Extended chrome tanning).

10C per cent water with 0,2 rer cent acetic acid at a
concentrition of i per cent (6°Fe) for 10 minutes and
rinse in running water.

Trum with 60C per cent water -t BOou with 1 per cent
neutrigan for 20 minutes. Add ! per cent sod!um
bicarbornte and drun for another 30 minutes, rinse for
10 minutes,

Trum in fresh float with B00 per cent water at SOOC,
wmd with 2 per cent high quality anionic dyestuff for
30 minutes. Add 5 per cent sulfited or sulfated sperm
oil (e.g. 9 per cent Lipoderm Liquor 2) and reotate for
30 minutes., Add 18 much formic acid 85 per cent until
pH4 i obtained. “he leather must be dyed through its
cross section. Formic acid should be added diluted,
slowly, in portions. Trum for ~ further 30 minutes,
rinse for 10 minutes. Horse up overnight, nail out
to dry, or vacuum dry,

Apply plating finish by spraying with 1 solution cone-
aisting of 950 - €0 g covering pigment (to match the
shade of drum dyeins nccurately), 30 g luron binder

(PASF, nonth,moplastic binder), 20 # of an emulsified




- €) -

synthetic wix with 1 =ttine wwpont (o.e, Bukesoi “or
dntt of BASF), 400 witer, 100 & of an rorylic thepmo-
plrstic binder (e.o. orinl binder M), 1y, plite

2t 500( and 1t 3 pressure of ~bout 15 kgfaq. Clis

Spray wnin with the seme soluticn, drv. Spray the
following ton seasor: 100 ¢, nitrocellulnme omulsion
(e.2. BASF Corinl W' Finish 7), 20 » witer, 10 g of
polwerilic emulsion 1e filling ngert (e.g, TASF,
leathereround F), 5 & of an acrylic baced aniline dyed
resin in matching shade (co3e “A3F, Corinl aniline
resin) and 20 «~ formaldehyde. Try and polimh on o

rotating pluahwhéo].

10.6 Snake skin sarment leather with natural pismentation

ﬂatarial = lPeliming and Bating: a8 in 10,5

The process issimilar to 10,5 with the gxceptiorn that the pelts are

not bleached in order to maintain their natural narkingss.

Pickldng: Bated skine are pickled i1 drum with 300 per cent flon.
calculated on pelt weight, “rought to 10%Re with erodiunm
sulphate. After 10 minutes drumming, add 1 per cent
formic acid 85 per cent, diluted with water in 4 mtio
of 1 ¢+ 1 and drum for one hour until pHd 4.5 i8 attained.

Cirome tannages Full chrome tannago with 3 per cent Cr233 in portiens
with increasing basicitics from 33 per cent until 50

per cent, 28 dascribed in 10,5 (FExtended chrome

tanning).

N-utralisation, dyeing (4if necessary), fatliquoring, @ryings s in
10.5

Finishing: Buff flesh side of lenther, trim and apply on the eria

side the followine glazing finish: 70 g "teluderm 79
Hoechst, internally plisticimed, slightly thermoplastic
but still glazeable, copclymer), 10 & Meluderm -

ax stop PA (Hoechst, anionic emulsified synthetic wa:)
5 # "eluderm oil & (Hoechet, sulphited synthetic nil)
235 g water, 10 g ammonia 25 per cent and 70 &

Meluderm WF (Hoechst, n #lazing binder, orpanic con-

densation pro uct containing amino sroups). After




r-lush coat, dry and spray the eame finieh, then dry

M s1aze on *he reptile leather glazing machine.
Finally, spray the fcllowins top seasont 100 g glossy
nitrocellu rge enulsion (e.#. BASF Corinl Ef Pinish P),
5C » water and 20 ¢ formildeinyde 40 per cent, Ty
~nd tlate ot 40°% At 1 pressure of 22 kg/sq.ft.

10,7 Pmessing of bhuttored’' crocodile tellies in dark 1& blgk

shades
Materisl: Wet saltaed orecodile bellies
Soaking (])s 50C per cent water for 2 hours, paddle intermittently,
Soaking (J1): 500 per cemt water, 0.2 per cent "cllescal ¢ for six

hours piddling intarmittently. ™lesh by hand with
fleehing knife, if necess.ry,

Liming: 30C per cont water, 3 per cent sodium sulfide (60 -
62 per cent), 3 per cent hydrated lime powder, for )
days, paddiinz intermitiontly, Rinse for 15 minutes,
descaic, flesh w1l determine pelt wuight,

P = Batine: 300 per cont water 30°C, 1 por cent Decaltal N
powder (DPAZF, non-swellinz ~romatic acid salt),
Paddie for 10 minutes. Add 1 rer cent Oropon OR, 10
per cent water, wnd continue paddling for 4 hours with
several resting periode. Rinse for 10 minutes,

Button-Softenins Pickleg 50U per cont water 1djusted with sodfum
sulphate to 10°8e. Piddle for 10 minutec and add 10
per cent hylrochloric acid diluted with water in a
tion of 1 1 10, Paddle intermittently and leave in
the btath for 24 house. Add gmin 10 per cent hydro-
chloric acid wnd le~ve for 24 hours, amd finally
another 10 rer cent RMydrochloric acid and leave for 24
hours. (Altogethor 30 per cent hydrochloric a0id for
three dyys).

Tepickling: Piddle the skins in 500 per cent float adjusted with
sodium sulphata to 10%3e, leave in the solution for
36 hours, Add 2 per ecent modium acetite and paddle
for 19 minutee, thon 1 per cent sodium vicarbomate and

paddle until p 1 is ~ttained.




Chrome Pre-tannacc: "rum ir slowiy rota ire frum i remLe, s with 150

per cent water, © per cernt sodium chloride {common
AN

salt) and R per cont chromiun sulfat. cavier con-

taining 25 per cen: ‘ry,y of w3 per cont baricity,

(ewrs thromitan T of ASF, or “hrorosal 2 of RAVIESY,

Prum for 3 hours, lewve pelts overniesht in the £l ¢
and basify next 3~y by ~dding 2 per cont gyntan ¥
powder (ncutral syntan of PASF), which will brins the
pH up to 4. torse up overnight and eBeve on the tlesh
side until it is free of *buttons’., letermine shved
weicht,

Nuotrﬂéizations Trur in 100 per cent water At 3590, ¢.% ner cent
Neuirigan (RASF, slightly alkaline bufferine gall) for

10 minutes. Add 1 per cent sodium vicarbonnte irn 4

portions at intervals ot 1C minutes, continue drummin .z
for .nother 30 mirutes. (heck p" of the croes raction,
It should he pK 4.5 (with bromcresol greongsh=blue).
ng and retannages Tr.. for 20 mninutes in 150 per cont
water 40“5 with 1n emalsion prepared from 2 per cent
Iipoderm "iquor 2, (%'SF, sulphited sperm oil), | per
cent lipoderm !igquor 1 (BASW, oxidized -nd snifited
fish oil), 1 per cent raw nenrsfost oil. hen -dd
045 per cent formic acid 85 per cent, 5 per cent
water, 10 per cent deco.orized mimosa extract pouder,
> per cont Basyntan J powder (BASF, syntan) wnd drum
for & days intemmittently, 10 minutes cach hour,
except ir non-working hours. Check compioted t-nning
by drying out 1 specimen. It must ve soft. Horse
up for 24 hours, wash, nd dry sharp it SOOC. Conai-
tion and hand stake, store for a1 few daye.
Rewet dry stock with 1,000 per cent water at 350F by
drumming for 30 minutes. “inse, dye ir. drum in A
float of 1,000 per cent water 400‘ wnd 2 per cent
high quality ~nionic dyestuff (Luznil “rown NIt for
brown, lLupazol Black VEfor black, both BACF products),
drum for 20 minutes and add an emulsion congiasting of

1 per cent lLipoderm liquor, 1.2 rer cent ipoderm




S

Llousr 2, anld 1 per cent Immergan | (all pASw products ).
mnerran 4 is an o aliphatin sulphr~chloride, water
seluble 0il).  Drur for 30 minutes, ~dd 2 per cent
formic acid 5 per cent, drur for another 3¢ minutes

nd rinsc,

di81i~ topping: Trum in n fresh bath consistine of 1,0C0 per cent watoar,

1 per cent lipamin " (LAS™, c¢ationic dyeing agent)

L per zent ipamin !iquor 0 (7ASF, cationic fatliquor),
After 10 minutes drumming, ~dd for dark Lrown o.2 per
cent “hocoiate srown RS pasted with the same amount of
wetic 12i?  rer cent, Por black: add 0.5 per cent
enther biack I raated with the same amount of acetic
neid 30 per cent (oth DAST, toaic dyestuffs). Drum
for 27 minntes. DRinsae, pail, dry -t SOOF, buff flesh
side ~nd trim,

Finishing browns 1) Bnee cont: aprly 1 plurh padé coat of the

following solution: 100 7 'uron Tor, 2 &£ rw linasced

oil, 7 g Eukesol 0il P, % g Nukesol oil OR, 50 g fresh
ox hlood, 50 #~ ~elatine golution 1 per cent, 2 g
'nganil Prown N, 1 » Tasanil Rrown N3G {FAST dyes)
785 & watzr.  Iry, spray 2 crossee of the same
finishine zclution, .iry, rlze, overspray - solution
or 30 g M™kesol Tinder ¢ in 1 litre water, (BASF -
1 colloifdh! anqueous aleoholie polvacrylic solution for
levelline ot erain fanl+s’, Try,
b) "Top lnciquer scason for brown: Prepare the
followine orpanic solvent solution: 100 & Corial
"acquer X3 (RASF, nitrocelluloss lncquer), 3 g
Plastamol 73 (PAC™, an ester of adipic acid, softener
for nitroceliulose iacquer), 50 & “utyl ace*ate P§ per
cent, 5J ¢ methyliron, 150 g corial Diluent A, (BASF
°roester golvent based on isoiritylacetate) and 20 g
I=wmnl,  Soray one onat and arv,

Note: "The oreanic solvents wused in the top lacquer senson are mixed

aceordinT to evhporation time ne teiling rang.  Evaporation time is

2 relrtive nurber veferring 1o evavoration o' diethyether 2s No. 1.

[t lg earrind At by noistonine - picce of Yilter paper with the




solvent to be testc’ and by meusurins fhe 1w it takes until 1t cope
pletely evaporates, Particularly in ~ 'ounid tropical environment it

is ecsentizl to relect ealvents of nitroccilulose lhcquers with
suitible cvaporttion times. oo slow A evaporilion nrocess resuils

in dull aprearance of the filr, hisL evaporation *ime makos the

Incquer film more cloesr, bt Arying will toke lenger, the film my
become tacky and may absorh sust from the surrounding atmosphere,

The danger of dull, patchy nor rilky appearance of collodium filme on
leather is due to solvent mixtures which evaporata  too fast, conncerted
with the absorption of humidity that wil! precipitete nitrocellulosc,

The =addition of 10 - 15 per cent butyitlceohol may minimise this

dangor.
Name of solvent Lvaporation Hoiling Range
Iime in C
Acetone 2.1 5% « %
Butylacetate 85 12,5 110 - 132
Butylalcohol {n-3utanol) 33 114 - 17
HMethylanon 85 9 50 165 - 176
Corial Siluent A R.5 1i1 - 115
Isqnol 27 104 - 118

Minishing Rlack

A) Basecoat: Apply ome plush pad coneieting of 100 pr, Celatine
1 per cent, one frosh egg white, 840 g, water, 2 per cent
Turagol Deap Muc TP, 1 ~ Tukesolapviolet, (Luron ™op and dyes,
BASF products), Dry, 2priy 'wo crosses of the same solution,
dry, glze, overspray with 2 solution of 30 f Eukesol bindcr S
(PAST, sce nbove) in 1 litre witer, dry,

3) Top lacquer season for blacks Spray with 1 solution of:

5% =z Corinl lacquer XS (.&S', sce above), 50 & Carial black
lacquer (7AZF, nitrosellulose lucquer e¢oloured with black dye ),
3 g Plagtarol ™0 (PXSF, gol'terer), 50 g Putylacetate 85 per
cent, 5C = "ethylaron, 15C = corial diluent Ay (BAGF, sce

abovz), 20 ¢ Isanol. 'ry,

10.8 Processing of crocodile leather ir brizht shades

Material until Telining and Uatings:  see 10,7




Sleachini:s  Fer lirsr® shades srocadile pelts should he bleached
Wit poermanginite and viscvirhite s described in 10,2

Pickling: If *he crococile tcllies are 'buttoned*, the 30 per
cent hysrochloric acid rickle should bte used 18 des~
crited in 10,7 2 ButtoneSoftenine Pickle. In the
ctse of buiton-free bellies, .»mmal pickling procedure
can be ~prelied as descrited ir the chrome retan pro-
cesg for lizard wd snake skins 18 in 10.4. For
chrome=pre*annage, fatliquoring and retannage, dyeing,
basic topping, finistine \) ard 1)) aee 10.7. Use
dyeg of the require’ shades, 0o not use oxbleod in

trhe tasc cont for btriskt rhades.

10.9 fhrome tannage for processing -rocodile skins with moulded

('Hombe!) effect in il shaces,

After thc usual pickling procedure apvly the extended chrome
tanning proceeeg with % per cent tr,2, 18 described in the procees

for garment snake #hinc in i0.5., The tanned crocodile skins must

stand the toiling test. Horse up overnicht, shave ind weigh,
E ?

£
thl

Waghing: Paddle for I minutes in 100 per cent water and
0.2 rer cernt acetic acid 30 per cent rinse for 5
rinutes.
Neutralisation: Trum ir 200 per cent water at 350(‘, with 0.5 per »

cert Neutriman for 17 ninutes, 1dd 1 per cent sodium
bicarbonate in 3 rnortione 1t intervals of 10 minutes.
tot1l drumming time 1 hour. Rinsa for 10 minutes.
"he t'i in the cut should bhe 4.5.

Retannages Prum in 3CC per cent water ¢ 35°f:, with an emuleion
mixture of 2 per cent Lipoderm Liquor 2, 1 per cent
Lipoderm liquor 1 {both ".SF proiucts), 1 per cent
raw sperm oil anf '3 per cent waler, After 20 minutes
add & per zent Tanigan 0S powder (BAVEW, replaceunent
tannin oxtract, yieldinz ~lmost white leather) and 2
ner cent iecolorized mimosa exirict powder, Agitate
tor 4 hovrs, =nd lewve in the hath for overnight,
theed Iry epecimen “or softness. Horse up for 24

. 3. s
haurs, wash and Jdry sharp 1t 5C°C, Condition, hand
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etake, wnt grare foar 1 few 1ire,
Tyeings Selent hirsh qualits anicnic respactively ramic dyos
acearding to the requirs? shydez., Frocodure e
18,7« Aftor rinsine moil lenther in eligshtly atretchod
Statc and A oA 100 0, wherety the goslen will At
twin mouldod, eonvex shape. Chave flosh side -n the

dry=chaving sachirc,.

This is a self prepared chromi.~ liqusr mde oy reducing esdium
bichromate with molasses or plucose, in rrerence of sulfuric acid. Alkali-
stabliity is achieved »w C.%5 wole sodiur 'arcrate for 1 rmoic “rz“s ~addad in
the completely rcduced and s€ill hot chrormiuc "ath, The preramtion of 19
per cent basic chromium sulfatc liguor ie carried out Ao foliows: !Ure =
wooden vat with 1 lend lining, 1,000 litres in volume, for the reducing,
Put into the va* 10C kg sadium bichrormatc, 10C litres cnid water and ®X ke
sulfuric ncid 66°%e (25 per cent sulfuric acid content)., Prepare 1 solu-
tion of AC kg roi:escs or zlucose in 107 lifpes wrter and ada it slowly
through ~ funnel continually stirring the livuor. “he reaction is very
vigorous and heit-producinze Check comple.e reduciion »f the red bichro-
mate golution {containing 6-valent Cr) to the rrecn chromium sulfate solue-
tion (econtaining 3-valent “r) a8 follows: ilute in 2 test tube 1 few
drope of chromium solution with water, add 2 few drope 25 per cent sulfuric
acid, 0.5 cc diethyl ether anc 0.5 cc hydrogen persxide (6 per cont H2021
content ). A blue colour in the ether layer indicates the presence of
bichromate, in which case the reduction must bc continued., AL ecolourless
ether layer indicates complete reduction. Add te the hot and completcly
reduced chrome liquor sodium lactat~, which miy be prepared %y mixing
equivalent quantities of l-actic acid and sodium hy'roxicde. As 100 kg
bichromate contain 50 kg ur203, neutralize 15 ke lactic acid {tased on
100 per cent lactic acid content) with 6.7 kg sodium hydroxice (»n 10C per
cent basis). “he reaction of thir solution, which now consiste of sofium
lactate, is slightlye ~lkaline, 1t about pH 8, ~¢d thie solution tn the hot
reduced chrome liquor and leave i* fo 24 hours. Test alkali stability
by diluting in 2 test tube 2 faw Jdrops »f chromium solu*inn with water, then

add several drops of 2 15 »er cent sodium carbonate goiution to increane




pd to 7. ¥n preciritariom will cceur, he r 'y scrtent of the chromium

#olution can te casily ~alcui~tod from the v Tume f the liguor and its cone

. 0
rtert of Cr.2., The rrcentretiom of tne ~hrome lituor is between 30 and 490
“ Y

Be cortainines 15" - 200 o [ r O por ii*re. Iie bazicity will be slightly

2bove 495 per cont Fuo rn o cke Allaline roiaction [ sodiun Tictate,
WLy cormersial chroricom osulrh. oo proiuct may be a0 tusted to alkaii

stability by the addition of ", rale aodiun lastaro f5p L mole Cp.0 Por

.
inetance:s nromosal P (25 por cent cheorium axide content) can bealiéa alkali
stable in the fallowirg way. - "issslve in A vat 200 %z, Chromosal B in 100 1
bt water. Add sodium l=rtate soluiion ry mixing 15 ke lactde acid (based "
100 per cent lactic aecit contort ) with 6,7 r& exiium hvirogide (on 100 per
cent bagis). “tir and leave 1t overmnisht, Now *ke chremfjum liquor is ready

for use,

The advantage of such alkali-gtile /magked) chrome lquor is that {:
will not precipitate during the tannin- procces op WMlerwards, when the
leather is horsod up, even at PH £ or 7, while all nsmmal commerical chromium
Balt solutions precipitate at p1 5.
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Tirure 4y Drainine ok Cor oerecodile skins,

™Meure: 1¢ « 4 “rom A Dyvolope ~per 7
P onines, pent Prper o, ﬁ"
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ANNEX 11 page !

JAVA LIZARD , BIAWAK.

| APRICAN ( rrairie) LIZARD
{Varanus sSalvator)

(Varanus Exanthewmaticus)

THORNTAIL LIZARD

(Uromastyx pticus) TEJU PROPER
yx ey (Tupinambis Tejuixin)

TIGER PYTHON
(Python Molusus)

DIAMOND »YTHON
( Python Reticulatus)




Tt ANNEX II

A
GIBOYA SNAKE
( Boa Constrictor) ( Bunectes lurinus)

ROCR PYTHON KARUNG SNAKE

or ( Acrochordus Javaniocus)
HIEROGLYPH SNAKE
(Fython Sebae)

CUBRA SNAKE WH1P SKAKE
( Naja Naja) ( Ptias kucosus)









