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PREFACE

This study was prepared by Y. Nayudamma, Director, Central Leather Research
Institute (CLRI), Medras, India, as a working paper for the Seminar on the Development
of the Leather and Leather Products Industries in Developing Countries (Regional
Project for Africa) organized by the United Nations Industrial Development Organiza-
tion (UNIDO) and held at Vienna, from 22 February to 5 March 1971,

Today, India is probably the world's largest single exporter of wet blue chrome
leathers and the CLRI has acoumulated a great deal of knowledge and experience in
the field. Many of the observations contained in this study reflect the intimate s
association of the author with the Institute and with the Indian leather industry
in general. He also shows an understanding of the plans, programmes and progress
of the leather industry in several developing countries of Africa, Asia and the
Middle Eest,
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Leather has always been a symbol of durability, breathability, elasticity,
fashion, and prestige. Of late, hoimvor, there has bion & growing threat to
leather from substitutes, and though imitation flatters the original, the rapid
advances being made by the chemical manufacturers towards producing synthetioc
and poromeric materials to replace leather oannot io'ignorad. At the prosent
time, man-made products substitute for 50 per cent of leather goods and indus-
trial leathers, 60-80 per vent of sole luthor, and 2-15 per oent of aapor
leather in footwesr. '

8o far, these nubntitutos have remained ma.inly as mpplmtu. Thc real
threat to lrcather may come from the possibility of uaing ~aw hides und skins for

purposes other than leather-making. However, research conducted so far has not'
mads much progress in this direction. |

Generally speaking, the demand for leather in the world is ricing; The
inherent superiority of leather, when compared to substitutes, the footwear
needs of growing populations with higher inooml, new uses for the utorul
rapid ohanges in fashion, and the greater use of resources in dwoloping P
countries - 8ll contribute to this rising demand.

Leather is made from raw hides and skins - by-products of the meat industry.
World meat demand in 1975 is expected to inorease Ly 40 per cent over that during
1961-1963. The supply of raw hides and sheep skins will, therefore, increase,
though goat-skin production may remain static. Thus, the increased demand for
leather is likely to be met by this supply of raw hides and skins, and further
supplemented, rather than substituted, by the poromerics.

Leather contributes to the economy of many countries: it is & valuable
foreign exohange earner, and it gives geinful employment to many. It 1- anenable
for development both as a labour-intensive and as a capital-intensive indnltry.

The total value of the world's leather and allied industries is estimated
to be over 82,000 million. International trade is reportedsto be worth $1,000
million, The industry provides employment tc over 1.5 million workers.

Leather becomes even more important when it is realized that the ever-:-.:u
increasing gsp between the developed and the developing countries is best combated
by the developing countriea exploiting their natural resources to inorease the
volume and value of exports.

1/ TPood and Agrioculture Organisation of the United Nations, Copmodity Revigw
(Rome, 1968) p. 208.

&/ I, p. 1%0.
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Difference in the rate of‘iiddﬁéiion 1s not the sole distinguishing feature
between developed and developing countries: advanced countries are equipped to
oonvert waste into wealth, whereas developing oountries are marked by poor animal
oare, low kill rates, badly organized slaughter, and negligible use of by-products.
The developing countries raise 60 per cent of the world's oattle, but acocount for
only 40 per cent «f its annual hide outpui.

Better herd management would bring greater returns. However, the developing
oountries' scope fcr improvement is also limited by suoh factors as religious
taboos, lack of proper collection and slaughter facilities and e shortage of the
appropriate tools and materials. Until these countries are able to establish
medium or large tanneries and factories for the manufacture of leather and leather
produots, the trade wi;l remain the preserve of the developed countries.

Another factor that explains the lack of progrees of the industry in the
developing countries is the fact that the tanning and footwear industries are
essentially in the decentralized cottage sector and mainly craft based. In the
last few years, however, there has been a marked trend towards the fusion of small,
unsconomic holdings into fully or partly mechanised medium-sised production units
with a corresponding inoresse in exports.

This inorease, however, has also been subject to certain struotural changes,
A preference is shown for processed, rather than raw, pr;duotn. New nmarkete have
been entered, and barter deals and joint ventures have oontributed to the estab-
lichment of modern tanneries and footwear factories.

The upsurge has been greatly ussisted by the substantial reductions on import
duties, afforded ty the Kennedy round of rogotiations, while the scarcity and high
cost of labour in advanced oocuntries, compounded by the reluctance of their workers
to carry out wet tanning operations, have forced these oountries to turn to the
drveloping oountries for increased quantities of leaiher in place of raw.

There is every indioation that the Aeveloping countries will become the future
suppliers of finished leather and leather products to the world at large, provided
thair produotion possidbilities are properly exploited and oomplemented by good
organigation,




II. IH GASE FOR LEATHER EXPORTS
Problens apd prospocts

The growth in world population and a general improvement in the standard of
living has resulted in an unprecedented demand for footwear and other leather
products. Nany developing countries have large resources of the raw materials
needed for leather production, an sbundance of cheap labour, and age-old experience
and skills in the trade. Some of these oountries also have a large number of small
and medium sised tanneries; gsome even have large mechanized and semi-mschanised
tanneries .and footwear factories. Thus, these countriss are well poised for a

rojor breakthrough in the development of their 1sather and allied
industries.

The developing countries, however, alsc suffer from certain disadvantages:
their leather industry is plagued by traditional and sooial attitudes; the
atundant, oheap labour is ofton unprodudtive, levels of toohnology, organi-
22%'~n, management, and produotivity are low, while price fluctuations and
co;1tal “requirements 4ré high; and markets, with their Quick changing. 1 -
foskions, "trade end tariff barriers and quota restriotions, are usuwally tes. ..-
dintent,

The newly independent countries are very keen to realise maximum utilisation
of their natural resources, in order to fetoh higher financial returns on them,
to provide gainful employment to & larger nuaber of people, and to promote their
exports.,

At present, many of these countries earn valusble foreign exchange by esport-
ing mainly raw hides and skins. If this raw material could be converted imte
finished leather and lea.her goods, and then exported, its valus might be doubled ‘
or even trebled; it also would provide additional employnent and encourage the
setting up of ancillary industries.

The leather industry, in this regard, deserves the serious attention of
planners and polioy makers. The leather and footwear industries are smenadle to
development in the small-, medium-, and large-scale sectors as both labour- aad
capital-intensive industries. Thue, there is a positive case for developing
countries to modernize their existing industry and/or tc set up new, modern
industries.

However, thers are problems attached to setting up modern leather plants in
developing oountries:

, (a) It is neoessary to organige animal management and slaughter, and the
§ collection, preservution, transport and supply of quality raw hides and skinsj
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(b) The foruign surrancy ncided to buy machinery, materials and technology
is not always easily available;

(c) Training fanilities arc not zlways available;

(d) No singls industry can grow without the concurrent growth of related
industries;

(e) Market surveys have to be carrizd out.

It is true that growing populations and rising living standards do lead to
an increasing domestic demand for leather, which tho industry can supply. Compe-
tition in invernational markets, however, is difficult because of resistance from

establighed industries in advanced sountries.

The advancad countriss could help doveloping countriss by importing finished
leathers and leather goods; out these countries have irade barriers to protect
their own astablished industries. They would prefor to import raw hides and skins
and, perhaps, pickled skins. They quota an old saying that "leather is made in
the lime yard", whioh means that they would like to start from the raw. Nany
firms in the advanced oountries dopond meinly on imports of raw hides and skins
from developing countries. Thay have thc experience and knowwhow to handle, mix,
tan, finish and tailor thess matoriale to mcet the vagarics of fashion and the
changing doma.n&s and neods of their own and other advanced countries. They import
the raw with a view to exporting the finished. Thus, it would not be in their own

interast to encourage the developing countrises to sct up factories.

Neverthelecss, timos are ohanging and tharc is a growing realization all round
that avery country would likc to utilizs its own rssourcos to the b:st extent and
that it may not be possible to continuc demanding only primary raw metorials.
Furthermore, in the advanced countries, lebour is not only costly but becoming
increagingly difficult to get for the unplcasant work of the beam house. Treatment
- d¢hd disposal of affluents have also proved to b: n constantly nagging and costly
~ problem. Technology is now geared to tho use of lass water, less effluent and
less labour. In order to avoid thosc problems, many factories in the advanced

countrics are now importing tanned loather in place of raw hides and skins.

Cha oatlook i rada

This dovelopment has brought changes in the international trade of hides,
skins and lcather. (nstuad of importing r-s matcrial, th: advanced countries are
now showing a growing intorest in, and are demanding, partly processed hides and
skins. Importing semi-processed matericls allows the importer to buy leather in

whish ha ran gee the surfacc defocts and thus meke a better selection.

on the other hand, for the developing countries, the c¢xport of finished

luathor would mean that for the same unit of export, they would earn more foreign




exchange and employ more labour. Thay would gain additional cconomic returns
by processing the by-products recovered, which requires only the minimum amount
of skills, technology, importad machinery and matorials.

Several countries have tha capacity to produce finished leathers, but at the
present time, their ability to produoe material of suffioiently high quality for
tkte world market is limited.

Therefore, the ideal intorim solution is to incroase exports of partly pro-
cessed leather and to reduce exports of raw matorial.

Mhat to eaport -

The following partly processed leathors are in demands pigkle&, vegetable
tanned, ohrome tannod, and chrome orust.

Eickled sking

In pickling, ‘he raw hides and skins are uaaked. de-haired, fleshed, and
pickled or preserved in acid and salt. This is the simplest form of processing
for export. Australia, New Zealand, Turkey and Iran export large quantities of
pickled sheepskins. The export of these skins has certain disadvantagos, however:

(a) e piokled pelt is essentially a raw material and cannot be stored
for iong;

(b) Packing and freight costs are high; |
(c) Beleotion is better than in the raw but oan still be difficult;

(d) Additional value carned per unit exported is minimal, imluﬁn‘ only -
additional labour and the availability of some by-products.

Yegatsbic tanned leather

Vegetable tanning is probably one of the oldest processing techniques known
to man., Nimosa and, to an extent, quebracho and chestnut are popular international
tanning materials, though most countries have their own, indigenous tanstuffs. 1In
the advanced countries, the volume of vogetable tanning is decreasing as lesathers
tanned in this manner (used for shoe solos, upholstery, luggage, etc.) are to a
large oxtent being repleced by synthetics. In the doveloping countries, however,
vegetable tanned leathers are in great domand for domestic consumption and export,
as importod synthetics and chemicals are expensive.

For over two centuries, India has been exporting vogeteblo tanned loathers.
Txports of these leathers, known as %ast India tanned, wsre at about $US 70 million
in 1969. Nigeria, also, exports a lorge amount. The United Kingdom of Oreat
Britain and Northern Ireland is the mein importer of thase leathers. France, the
Federal Republio of Germany, Italy and the United Status of America are other
important buyers.
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The vegetable tanned lcathers thus oxported arc known as "semi-tanned®.
Semi-tanned means that, although the leather is complotely tanned, tho degree of
tannage is low. This process involves tho romovel of hair and flesh and treatment
with infusions of vegstable tanstuffs in a pit or a pot, followed by light oiling
and drying. It is a long process, but modern methods - using paddles, drums,
syntans and powdered vegetable tan axtracte - have sharply reduced the time
involved. Importers of thaso leathers firet gstrip off the loosely hold tan end
then re-tan them with chrome or othor agents beforz final processing into finished

leather.

In most countries, vegetable tanning is 2 traditional oraft, usually prac-
tised in the ocottage and small-scale sectors of industry. This form of tanning
covers many surface defects and lends weight, substance, and area. Leather so
treatod oan be stored for long periods, though the colour may darken. It is
readily wetted back for re-tanning and finishing and may b used for a wide variety
of end-products such as soles, insoles, slippers, straps and belts and fér.ofnﬁn
mental purposes such as carving and printing. There is always a market for it}
even the rejects can be sold.

From thc importers' peint of view, however, vegetable tanned leather is costly
to prepare and to finish. Also, tho variaty of finished leathers that can be made
from it is limited and it is difficult to get pastel shados or rich bright colours
to meet fashion requirements.

Pioklad pelt, if treated with chrome tanning agents, results in a pale blue
coloured leathor, which is much in demand in intornational trade. Chrome tanning,
though relatively naew, is now usod axtensively for the productioﬁ df a wide"ranti
of leathers. Chrome tanned loather dyea brightly end ths colour remains fast
agninet light and washing. This is partioularly important, in view of the current
demand for aniline eand similar types of finished leathors where obliteration of
the grain with pigments is reduced to the minimum. Chrome tannad has batter
storage qualities and strength, particularly in tropical and sub-tropical con-

ditions, than many other leathers.

The process is very short and lends itself to naarly all typec of raw mataee
rials. Chromc tanned has high hydrothermal stability and is cheapor to produce

than vegetable tanned leather.

However, chromec tanaing also hns its dafocts. The leather is thin, does not
take print well, has a tendency %o stretch, and the ares yiold is comparatively

sm2ll, Sclection is strict, as dofects show up more prominently. “hrome tanning

also

ato.

prooe

axpo
t0o ba
it tof

Shrems

1
moisty
portat
ing du
attemp
two ma
wettin
such a
furthe

c
the fa
and st
are 1li

eathe;




U R

80 requires a botter understanding of tochnology, process controls, machinery,
« Most developing countries have to import the tanning agunts necossary.

Although, nowadeys, most leathers arc chrome tanned, and although further
pcessing is a oontinuous, sasy operation, most importing countriss still preofer
getable tanned leather. The main reason for this is that chrome tanned lcather
3 a major drawback: once dried, it is diffiocult to vet back for further pro-
38ing. Murthermore, as chrome tanning ie sensitive to several factors good
cess control is necessary, and this is not readily found in many developing
intries. Thus, exports of vogotoble tanned were encouraged mainly by the United
gdom of Great Britain and Northera Ireland and some other countries in Western
ope. These countries developed thoir own techniques for re-tanning and finishing.

sver, when several buyers from Wasteran Wrepe, who vwere not experionced in finishe
vegetable tanned loathers, ontered the international trade they required either
or piokled stock. Later, they found it easy io ewitch over to buying chrome

ed leathers.

To overcome the problem of wetting back, chrome tanned leather is now being
orted in the wet condition - mercly drained after the tanning. 'This has come
be known as "wet blue chrome" leather and thore is a rapidly growing demand for
oday.

W CLAUE

This is yot another stage in uxporting chrome leather. The 45~-60 per ceat
ture oontent of wet blue chrome leather results in higher packaging and trans-
Lation costs, There is also the possibility of grain wrinkling and patchy dry-
during transport, and messuring is diffioult. To overoome these drawbaoks,
mpts are being made to introduce dry "chrome orust" leather. These fall iato
main oategories: (a) ready-to-wet and (b) ready-to-finish. In the first,
ing, mordanting or other agents are introduced in the wet blue and dried:

& orust leather wets baok readily. In the seoond, the wet blue leather is
her treated with re-tanning, dyeing and fat-liquoring agents.

Chrome orust leather is sent out in ready~to-apply-top-finish form, o suit
fashion trends. ®ven machine operations such as shaving, splitting, buffing
staking are carriocd out. However, at the moment, the markets for these leathers
limited.

Het Rlus Lfor sxmort

There cre several argumonts in favour of the export of chrome tanned
er.

*
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For th: importer, chroue tanned leather, when compared to vegetable tanned,
is cheaper to buy, cheaper to finish per unit area, and fits better into his own
tanrery practice; selection is more rigorous as defects gshow up prominently;
further processing is continuous and easicr; special knowlodge and experience for

finishing are not neoded.

For a developing country, ohrome tanning may mean a healthy departure from
traditionel processes and markets. It may high-light thc need for scientific
control, technicians, modern methods, materials and machinery. This awakening
may require the introduction of modern methods of organization, management, pro-
ductivity, cost accounting, etc, .lejeots usually pose & serious problem in the
axport of chrome tannod leathers, but, paradoxically, they may prove an advarntage
as, in order to utilize them, the tanner will bas forced to ;;rooesa them further.
And this necossitates tue setting up of a finishing unit. Thus, a loather exporter
becomes a finisher who can meet the domestic domand for finished leathers and
leather products, thereby reducing imports into his country. 1In dus time, he may
alsc become ar. exporter of finished leather and leather products.

Doveloping countries, if they are to meet th: growing domestic requirements
for footwear in the domaestic and export markets, must consider the instellation
of chrome tanning facilities. This installation does not have to be at the expen e
of vegetable tenning. As discu~sed carlisr, vegetable tanning has ifs own advan=
tages and loathers so processod have sustaining and steady markets. ieny develop-
ing countries have rich vegetable tanning resources a d experience; but, intro-
dueing chrome tinning oconourrently offers certain advantages.

A wige tannar in a developing country would produce three leathers for export:
pickled, vegotablc tanned and wet blue shromed. Practically the same equipment
is required for all of these lines and additional investments are not large, but
the uxporter has the advantage of greater facility and flexibility in the diver-
sificetion of his exports. Depending on demand and pricc, he can adjust the
voluma of production in any one linc, without reducing the total output. Alsmo,
he has the ndvantage of being able to selouct the skine at difforent stages; thie,

ir. turn, reduces the percontage of rejacts.

Tha same tanner would eventually turn to preparing chrome crust leather for
oxport. Today, the demand is for wet blue chrome, but dry chrome crust is slowly

geining acceptance and the tanner must be alive t2 this situation.

Ince a tanner is coxporting chrome crust ready-to-finish lecather, it is but a
short step to the production of finished lenthers; both for internal and export

markoets.




Disadvantagep

There are also a number of disadvantages attached to chromo tanning; for

example, the velue added, per skin or per square foot, using this process is less
then that obtained for vegetebls tanning. Therefors, the total foreign exchange
earned is less for the same unit volume of export. The tanner/exporter with a
quicker turnover may earn more profits by exporting chrome leather, but the
oountry loses to an extent in the total earnings.

Another disadvantage is that whereas even low grades of vegotable tanned
leather oan be sold at a price, it is difficult to dispose of wet blue chrome
rejects. Also, chrome tanned yields less areca and lower prioces than vegetadble
tanned leather,

If o country has an established leather and footwoar industry, the export of
wet bdlue leather in large quantities could be highly detrimental to it as all the
best quality hides and skins will be exported. This oould cause a shortage of
good quality finished leather in the local market, with adverse effects on the
export of footwear and leather goods. Thus, a oountry like India. which has an
established footwear export market, oan {11 afford to export large quantities of
wot blue ohrone.

e I I LIy S

Between November 1968 and March 1969, unprecedentedly high exports of wet
blue chrome leathar from Argentim and Uruguay resulted in an alarming increase in
the prices of raw hides and skins, whioh badly hurt the looal tamning industry.

To correct this situation, Uruguay had to take the drastic step of controlling,
and even banning, the export of wet bluo chrome,

The looal industry was paralysed in Argentins too, but the situation appears
to have iuprovod since tha It is forecast that, by 1974, of 1) million raw
hides available amm;lly. only 2-4 million will be oxported raw (i.e, 15-20 per cen¥)}
8-10 million will be tahned {n the country (as agaiist 5 million in 1968 and 6 million
in 1969). As, of the 8-10 million tanned, only 3-4 million will be absorbed by the
domestio market, the remainder may be axported in the tanned blue state.

The oases of Uruguay and Argentina show the futuro trends for {rading in
wet blue chrome leather. The export of chrome leather is recommended provided it
is not at tho expense of existing oxporte of vegetable tanned leathers and leather
produots or at the expense of the growth of the loocal industry. It is recommended
only that it replece exports of raw hides and skins and siokled pelt.

3/ Anon., Cucrecom, vol. 2, No. 8 (1969) p. 22.
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Higtory and growth of wet tlus chcrome loathor oxporig

In India, as early as 1958, it was suggestod that, in addition to vegetable
tanned leather, the export of chrome tanned be considered. The possibility of
exporting of goat skins in the wet blue rather than the raw state was explored.
Samples were sent in 1959 to some Mast and West Turopean buyers, and it was pointed
0.t that further processing would be easier than with vegetable tanned leather, but
no business resulted. This was probably dus to the natural human resistance to
change. Then the Union of Soviet Socialist lepublics, followed by other countries
in Bestern Murope, began to purchase wet blue chrome leathers prepared specially
to their specifications and for their process methods. The USS2 entered this
market in 1959 because of the quota restrictions imposed by India on the export
of raw goat skin and because of the USS"'s reluctance to buy traditional vegetable
tanned leather, ag it had no previous experience in {inishing suoh lsathers.

Once the resistance was broken, thare was a phenomenetl increase in inter-
national demand for wet blue chrome leathers. The trend may be scen in the empert

figures from India given in table 1. The data show that between 1965 and 1969 the
value of sxnorts increased 50 fold,

Table 1 _Net blus ohrome ¢
(Millions o
1965-196 1966~1967 1967-1968 1968-1969
Goat skins 0.48 17.'10 16.90 23.20
Sheep skins - - 0.65 0.39
Buff oalf - - 0.54 0.52
Cow calf - - 0.04 0.03
Buffalo hides - - - 0.07
Cattle Q10 Qa4 906 L9
Total 0.58 17.84 18.19 25.90

Sourcg: Monthly Statistics of the Foreign Trade of India.

"xports of wet bluo chrome leather from Pakistan and Thailand have also shown @
remarkable increase in the past five years. 3imilarly, over the past two years,
Kenya has rapidly increzsed its wot blue sxports. Uruguay was ths first country in
Latin America to enter the market; Argentina joined later and exported large quan-
titias of wet blue chrome hides in 1969,

The demand for wet blue chrome, which started with goat skins, has now extended

to all other types of hide and to widespread markets.

Jinutes of the lst Scminar on Leather Footwear and Leather Goods Indust
Ministry of Commerce and Industry (New Delhi, 195¢&
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Wet blue chrome tanned leather should reach its destination in a fully wet
state (50-65 per cent moisture) without partial or patohy drying of any part. It
should be ready for immediate re-tanning and finishing by customary methods. During
transit, the leather should not dry; it should show no stains, moulds or forma-
tion of salt orystals; the grain should be smooth, tight with required strength
and of a light, uniform colour. The importer/finisher may offer his own recipes
and requirements for the production, sorting and packing of the leathers he wishes
to buy. Otherwise he should be assured of the quality and consistency of the
product offered by the exporter.

i g

The tanner should know the origin, season of collection and breed of the animal
hose hide he is working on. He should also have acoumulated information through
sxperience, on specisl characteristics, quality, grades, yields, etc. This enables
him te fix the price and to decide whether "lots" from one region aould he
judicially mixed with those from another.

Taw oow and buffalo hides are sorted for substance and weight and generally
purchased by weight. It ie best to form lots of similar substance and sise.

Goat and sheep skins are morted for cure, size, substance, shape, grain =ad
eagonal defeots. For wet b&i, siges 24" - 44" are in demand. There is limited
emand for skins outside of these limits. B8kins with a square pattern-yielding
ubstance of 0.8-1.0 mm in the blue, snd 0.5-0.8 mm after finishing, obtain premium
jrices.

lejects in the raw sorting ixmlly amount to 5-10 per cent.

08K ng

This oconsists of soaking the raw material in water. It appears a simple
peration; but improper soaking ocan cause many problems throughout the subsequent
perations. The object is to fully and uniformly re~-hydrate the cured raw hide or
kin to its original, flaccid, freshly flayed ccndition. Soaking efficiency depends
gron the nature of the cure, temperature, time, soaking agents used, and whether

@ soaking is carried out in a pit, paddle or drum.




- 18 -

For wet salted stock, a total soaking for 3-5 hours it generally recommended.
A preliminery soaking in 300 per cent water (i.s. three times weight of stock) for
an hour, followed by 3-5 fresh changes of w.ter over 3-4 hours is suggested.

In winter, and for dry salted and dried hides and skins, a longer soaking
pericd is needed. For dry salted stock, an overnight soaking in water, followed
by washing with 4-5 changes of water, ma; do. In such cases it is necessary to
add some antiseptic, such as sodjum pentachlorophenate or simple bleaching pouder;
to the water. For air or flint dried matorial, however, graater attention is
needed, A static soaking for 24 hours is given, to soften up before the mechanioal
treatment. Drumming with 5 per cent salt and 400 per cent water prior to regular
soaking helps. Several soaking aids, e.g. wetting agents, salts with polyvalent
anions like citrate, polysulphide, sodium sulphide and enzymes in small quantities,
are often added with the salt to wet back, to help disperse the coagulated pro-
teins and to facilitate complete re-hydration.

Fatty or dried skins are often beamed on the flesh side to aid sosking, or
machine green fleshed or dry drummed to open up the structure.

| Soaking may be done in & pit, paddle or drum. Soaking in a paddle or drua
with running water accelerates the process.

The well soeked material is then washed, drained and weighed (soaked waight).

Lining

Liming is a de~hairing process. Factors to be considered in liming are:
time, temperature, concen'raticn of materials, method of agitation, addition of
sharpeners, a'd whather hair is to be saved or nct. For good break, temper and
tight grain, short liming is recommended. Uniformity in the procedura and concen-
tration of materials used is essential.

Hair from hides is seldom saved, but hair and wool from skins usually are.
Goat hair (used in making druggets, carpets stc.) fetches less tha. sheep hair and
much less then sheep wool. Hairy sheep, however, and particularly red hairy sheep,
heve better skin than wool sheep. White hair or wool is more valuable than coloure
As hair and wool that have been contaminated by lime and sodium sulphide deterie
orate, particularly in storage, they are carafully cleaned with acid, washed and
dried. For goat and sheep hair, however, t-eatment with lime is demanded by import-

ing countries as a safeguard against its -arrying disease and pasts.

Hai_-saving

This iuvolves painting the flesh side with a paste composed of 5-10 per cent

iyrdrated lime, 2-3 per cent sodium sulphide or a mixture of sodium sulphide and




sodium sulphtydrate, and 30 per cent watas, Instoad of lime, an inert material
such as chalk may be ured, which will result in a firm but tight leather. Painting
mey be done by machine or by hand, using a brush or swab. The hides #nd skins so
treated are piled flesh to flash for 3~6.hours,

Where hair need not be saved, the liming can be done in paddles or drums
using a mixture of 5-10 per cent slaked lime; 2-3 per cent sodium sulphide, and
150-300 per cent water, for a period of 4-6 hours.

The flooding method may also be used for liming. After applying the lime-
sulphide paste, the hides or skins are piled flesh to flesh in a pit whioch is then
flooded with water. The stook is left 'fully immersed for 3-5 days, then taken out
for de-hairing.

De-hairing. After the appropriate period, the limed material is de~haired,
either by hand or by machine. In the oase of wool skeep, hand-pulled wool yields
a higher prioe.

Rezlipipz. To obtain the desired degree of plumping, the de-haired pelt is
put in a vat, paddle or drum and treated with an elkaline solution containing any
one of the following: .lime; lime with sodium carbonate; 1lime with sedium sulphide;
el um sulphides . ance-used lme liquor with fresh lime; sodium hydroxide with .
dinethylamine, etc. The re-liming may take from 12 hours to 4 days, depending on
the concentration of materials, the method of agitation used, eto.

The swelling of pelts during liming gives drawn grain, whereas flat pslts
givz loose grain. It is suggested that pelts be kept for from 10 to 12 hours in
a pit ocontaining sharpened, used-once lime liquor, fleshed and then drummed for
another 10-12 hours. Drumming is done for 2-3 minutes in every hour in the begin-
ning and then continuocusly in the last 2-3 hours. Lime-free de-hairing mothods
evoid sludge, give a uniform and bright dyeing, and produce a tight grain

Floshing. The limed, re-limed hides may be ocut into sides. The pelt is then
fleshed by hand or by machine, washed and weighed (fleshed limed weight).

Soudding. At this point, the palt is washed and soudded. If required, a
@econd soudding may be given and the hides re-washed.

Lime gorting. If selection is made for chrome, 5-10 per cent should be
allowed for rejeotions. The soaking, liming and re-liming processes may be ocarried
out in the same drum and oan be completed in 24 hours, if hair is not to bes saved.

De-liming
Txoess lime and alkali are removed or neutralized by treating the pelt with
mild acids or acidic salts. De-liming is generally only partial up to about

5/ G. Tovh, Leather Science, vol. 15 (168) p. 272.
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75 per cent of the hide's thickness. Full de~liming results in goft leather and
loose grain whereas light de-liming may give a hard lezther. Da~-liming with strong
acids, like sulphuric acid, may oause grain crack. If the lot contains pelts with
varying thickness, great care should be taken in de-liming. De~1iming may also be
done in paddles, drums or pits. The time and procedure vary according to season,
water and the stook.

Prior to chemical de-liming, it is usual to wash several times with water to
remove loose lime and thereby reduce the quantity of chemioals required.

De~liming is better when a short float is used containing 0.5-1.0 per cent of
either ammonium chloride, ammonium sulphate, sodium bisulpl';i.te, or weak acids such
as lactic acid, whioh gives & silky grain. T

Aating

Bating helps tc.: remove the inter-fibrillary matter and cleanses the pelt. (In
the case of bad quality hides with poor nubutance, and where climates are hot, how-
ever, bating should be avoided.) The proces; consists of treating the de-limed
pelt with a bate - a mixture of encymes and de-liming salt.’ Ordinarily, the engyme
used is proteolytic; but, sometimes a mixture of protsolytio and lipolytic enzymes
ig used to facilitate removal of fat. Most enzymes work well in a neutral, slightly
alkaline medium, but enzymes are also available that work in acid media.. Jeveral
commercial bates are available.

The de-liming bath may be used for bating, or a separate one, uiing 0.5~1.5 per
cent bate for 1-6 hours at a pH 8-8.5, in paddle or drum at 30°-40°C. Completionm
of bating is indicated by the pelt retaining the thumb impressior and by its degree
of flaocidity. : |

\

The bated pelt is soudded by hand or by machine and thoroughly washed: If it
ig wished to eliminate machine scudding, a small quantity of non-ionic detergent
may be added along with the bate. This process is further aided by dry drumming
of the bated pelt with a detergent, followed by thorough washing. Washing with an
organic acid will improve the cleanliness of the pelt. Good washing is important

as otherwise stairs and patchees may occur on the leather.

Pickling

The bated stock is pickled with acid and salt in a paddle or drum. One method
employs rapid pickling for about 3C minutes, followed by chrome tanning in the same
bath. Another method - leaving it overnight in a drum, so as to equalize the pH to
2¢5-2.8 - gives an equilibrium pickle. The composition of the liquor in a pickling

drun. may be 6-12 per cent salt; 1-1.5 per cent commercial sulphuric acid, and




100-150 per cent water. Part of the sulphuric acid may be substituted by a weak
acid, such as formio acid, or by 2-3 per cent alum or aluminium sulphate.

The bated stock is usually drummed or paddled first with salt solution. This
is followed by the addition of diluted acid in 2-3 instalments, running for 1-2 hours,
and being left to stand overnight.

Pickle gort. The pickled pelt is now sorted for three uifferent product linest
for export as such; for chrome tanning; and for vegetable tanning. Telts with
very good grain characteristics go for wet blue chrome tanning; those with vigible
blemishes on the grain or flesh - o.f. pock, tick, thorn or stain marks - or which
are of poor substance go for vegetable tanning. These may alec go for dyed chrome
crust, for later use as lining leathers. As 15-20 per cent of tue piokled pelt may
go {or vegetable tanning, this material has first to be de-piockled.

De-liming, bating, pickling and tanning operations are sometimes oarried oat
in the same drum. Rate of water flow and float ratio are considered very important
in such operations.
Decgrepaing

For fatty skins, partiocularly sheep skins, de-gressing is necessary. This is
done by tresting the pickled, sammed pelt in a drum with ohlorinated pareffinio sol-

vents, or kerosene with a suitable detergent ( 5 per cent kerosens, 1 per cent deter-
gent). The de-greased pelt is washed 2 or 3 times with brine.

This process is reserved for de-greased pelts. The pelt is re-pickled with
3-4 per cent salt, 0,25-0.50 per cent concentrated sulphuric acid and 80 per cent
water, in & drum running for 30 minutes to pH 2.5-2.8.

Shrome tenuing
The white, piokled pelt is treated with a basic chromium sulphate solution
[Cr(OH)SO ], which results in light-blue coloured ohrome leather with hiﬁ hydro-
thermal stsbility. The temperature st which it shrinks in weter ('* ) will be aboe
100°C (up to 150°C). The T, Of the original piokled pelt would be only around 60°C.
The completion of ohrome tanning is indicated by success in the "boil test": a
small piece placed in boiling water for 2-3 minutes should neither ourl nor shrink.

Chrome tanning is carried out at pH 2.5-2.8; this is later basified to
PH 3.5-3.8, Tanning in a drum requires 3 hours. Usually, 2-3 per cent Cr,0 3
fixed in the leather. After chrome tanning, the leathers ars horsed up for 1-2 dws.

_/ Muller, "Report of the Symposium on Quality Control, 1967%, 0

American Leamgr Chemists Agsociation, Supplement No. 14 (1969) pe. 50.
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The fixation of chrome by the pelt will be governed by the following:
pH; basicity of chrome liquory concertration, time: temperature; mode of
agitation; presence of salts of organic and inorganic (weak and strong) acids;
previous treatment of the pelt; and ageing of the chrome liquor. Therefore, care-
ful control in the preparation of chrome liquors and in the tanning procedures is

extremely important.

gration of chr a

Several standard chrome salts are sold by international chemical firms. They
come in crystal or powder form. All are readily scluble in hot water, some even
in cold. 3alts with special compositions and characteiistics are available for
the procesaing of different types of chrome leather with certain property require-
ments. '"Masked', "self-basifying” and "unbasified” chrome tanning agents are such

products. The powdered chrome axtracts contain about 25-33 per cent Cr203.

A number of developing countries have to import these chrome salts. However,
if dichromate is available it should not be difficult for the tanner to prepare
his own liquor. 1t is important that material concentration and procedure be kept
strictly uniform. Tvery batch should be analysed for chrome content and basicity.

There are a number of methods for making chrome liquors. The following is
an example: Using a lemad-lined stirrer, 100-150 litres of hot water are stirred
into a lead~lined tank or tub containing 100 kg commercial sodium dichromate. To
this solution 90-95 kg commercial sulphuri~ acid (Sp.gr. 1.84 or 66° Bé) are added,
slowly and carefully. Then 25-30 kg glucose syrup or 35 kg molasses are added
slowly, over a period of 14-2 hours, with constant stirring, till a light-blue
coloured liquor is obtairad.

Thers are three tests for oomplete reduction:

(a) A few drops of the chrome liquor are poured into a white basin con~
taining cold water. The reaction is incomplete if the mixture turns yellowishj !
1

(b) A few ocubic cemtimetres of chrome liquor are diluted with water.
Ammonium hydroxide and ausomium chloride are added, the mixture heated tn boiling,
ard filterad, The filtrate should not be yellow,

(¢) To a faw urops of chrome liquor diluted hydrochloric acid is added and
the mixture heated in a test tube. A blue or bluish-grey colour on a starch-iodid
paper dipped into it indicates the presence of un-reduced dichromate.

Finally, add 3-5 kg of sodium sulphite or sodium bisulphite. The reduced
liquor is made to a volume of 400 litres and stored for 2 week before use. Its

stren-th is around 1?2 pa2r cent CrzO) wt/vol, and its basicity 30-23 per cent.

Some_observations

(2)  Txcems sugar ir the chrome liguor should be avoided as leather tanned
with it tends *to develop red pismantation on storags.
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(b) The chrome liquors, as prepared, should hs boiled and left standing
for at least 5-7 deys to allow the chrome liquor to stabilize.

(¢) Once the optimum conditions for the preparation of these liquors are
set, they should be strictly adhered to

(d) Unless the customer is informed of it, or specifically asks for it,
the addition of masking agents (formates etc.) to tho chrome liquor is not advis-

able in the preparation of wet blue for export as it ‘may interfore with the finishing

(e) Sulphur-dioxide reduced liquor is the best to use, though sugar-reduced
liquors give fuller leathers, cost less, and the reducing agents arc easisr to
handle,

Tannage is done in two separate baths. In the first, the piokled pelt is
treated with chromic acid for 2-4 hours, horsed up, and struok out. Later, in the
second bath, the pelt is treated with sodiuz thiosulphate solution to reduce hex-
avalent chrome to trivalent basic chromius salt jg git. The sdvamtages of this
process are: the elimination of over-tanned grain; uniform fixation of chrome;
and the precipitation of colloidal sulphur within the fibres, whioh gives strength
and a fine smooth grain wish good feel. Two-bath tannage involves a great deal of
work, however, and uneconomic utilization of materials. This method is now being
largely displaced by single-bath tannage.

Single-bath tannage

Conventional tanning is carried out, using basic chromium salts in a separate
bath after piockling, The pickled pelt is treated with 80-100 per cent water and
2-5 per cent common salt for a fow minutcs and then the chrome salt (equivalent to
2-3 per ocent Cr203) is added and drummed for 3 hours. At the end of this period,
the complete penetration of ohrome is insured, even in the thicker neck areas.
Then 0.75-1.0 per ocent sodium or ammonium bicarbonate, dissolved in water, is
added in inetalments in order to inorease the basicity of the liquor and to raise
the nH to 3.5-3.8.

However, tannage in a salt-rioh system does not permit the substance of the
leather to build up; it rapidly exheusts the supply of chrome liquor; and it leads
to wrinkles in the neck region, particularly during basification.

The chrome tanning is done in the pickle bath with a portion (0.5-1.0 per cent
L‘r?OB) of basic chrome liquor (as in single bath), together with sodium diohromate
solution (equivalent to 1.5-2.0 per cent Cr203). Sodium thiosulphate (5-10 per cent),
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and/or bisulphite and acid are added to the same drum till the pelt obtains a
bluish tinge. Such a combination is claimed to give a better and smoother
grain.

Modern trendg in chromo tgn;g
- ors

The tannags is started with low basic chromc liquors (25-30 per cent basicity)
followed by pre-besified highly baszic liquors {40=-50 per cent). This minimizes the
quantity of alkali required for basification and mitigates the wrinklo problem.

Salt free tannage

The pickled pelt is treated with one third of the total chrome liquor
(0.75 per cent Cr203) in the piockle bath at pH 3.0. The grein is set; the 'P. is
around 85°C. The leathers are kept overnight in a pile. The next day they are
drummed in & short float (15-20‘'par cent water) with the balance of chrome liquor
(1.75 per cent Cr203) prebasified to 40-50 per cent. The drum is run for 2 hours
and the leather checked for complete penetration. This procedure produces full
leathers that are fairly free from back-bone wrinkles.

Hot Dath
After tonning in a short float, the bath is flooded with water at 80°C and

the leather drummed for about an hour. The chrome salt hydral&ses; 'fésﬁlting in
a higher basic salt fixation without basifying with alkali.

Hloatless tennage

Floatless, or powder, tannage involvos the tanning of pickled pelt directly
with the chrome powder, without the addition of water. The chrome compound should
be readily wottable and anionic in nature in that concentrated form. It penetrate
roadily and, in contact with the water contained in the pelt, it hydrolyses into
a bagic cationic chrome compound and reacts with the pelt. This system requires
the usc of fower effluents and gives fullness and smoothness to the leather; how=
evor, wear and tear in the drum can be very high.

Self-bagifying tannagc
The picklad pelt is tresated with powdered chromc salt containing dolomite or
calcium sulphite - slow-ecting alkalis that result in gradual basification and

tanning.
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Shori float tonnage

The tendency today is to use short floats, from liming to re-tanning. The
advantages of short-float processing in a drum are: wator and offluent voluma are
less; tanning time is shorter; there is better ponetration, distribution and take
up of material; and the leather has better handle and tightor grain.

Masked chroge tapnage

The addition of certain salts to chrome liquors - prior to, during, or after,
tanning - in order to achiove co-ordinated chromo complexes that are mors resistant
to the effect of pH, hydrolysis and precipitation (masking action) is now a well.
sslablished practice. Salts of organic acids (formic, adipic, phthalic, lactio,
sulphophthalic) and inorganic salts (sodium sulphite, syntans oto.) are added to
the basio ohrome sulphate, in small concentrations, with advantage. o

-

Uno

This system is ideal for village ochrome tanning. A specisl chrome ligquor is
nropared by adding a suitable quantity of Salts of hydroxy acids (o.g. lactic acid)
to the basioc chromium sulphate solution and adjusting it to pH 4.5-5.0. A fully
de-limed pelt, at pH 5.0 without pickling, may be tanned with such a chrome salt
without any further basifioation. The leather obtained is soft and tight. How
cver, a8 this tannage is partly anionic in nature, fini hing techniques such as
~yeing and fat-liquoring may have to be modified.

Fer all those modern techniques, strict process control is essential. Time,
tcmperature, float, concentration, pH, mode of agitation, etc. have to be strictly
zontrolled.

Boil tegk
After basification, a small leather piece is out and plunged into boiling

wator for 2-3 minutes. It should neither ourl nor shrink, and on drying it should
ha.c¢ 2 mellow handle, Resistance to this test shows the offectiveness of the

tonnage.
Some wet blue importers demand leathers with low chrome content Thess

leathers need not stand tho boil test, as the importers thomselves wil. ~e~tan them
vith an additional amount of chrome.

Paddles vorgys drume

Until recently it was the general practice to use paddles for all processes,
fror. soaking to bating, with the exception of pickling and tanning, whioh were done
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in drums. Today, howaver, drums arc being used exclusively. In a paddle, the
float to pelt ratio is at least 3:1, whercas in drums, it is 1:1 or more; there~-
fora greater volume of cffluont and levs exhaustion of materitls is achieved with
paddles. Also, drums give a heavy Leating to the pelt, which results in wrinkles
etc,; paddle action is milder. However, with proper control, chemical and mechani
cal adjustments, cppropriatc design and rotation speed ets., good rosults can be
obtained using drums throughout the proccss. The speed of the paddle or drum will
vary, depending upon the operation. In a paddle, soaking may be done at 12 rpm;
liming and re-liming at 8 rpm, end de-liming 2nd bating at 16 rpm. With drums,
piokling is done at 12 rpm and chrome taonning at 8 rpm. The drum may only have
shelves for pickling, but for tanning it should have both pegs and shelves.

Nachings

The machines required for wet blue manufacture are relatively few and simple.
Apart from paddles and drums, the tanner needs only machines for fleshing, de-hair
soudding and setting. Purchase of a soudding machine may be avoided by drum bating
and scudding. If necessary, machines may be dispensed with altogether, but hand
operations are lengthy and somewhat unpleasant.

Nashiiag

For wet bluc export, after basification, the tan drum is flooded with water,
run a few minutes and drained. The leather is washed again with fresh water or
clearad with a weak, dilutod acid (0.25 per cent acetic acid) and washed further,
The water squaezed from the pisces should be practically colourless, indicating
that there is no free chrome liquor. Some importers prefer it if the goods are
not waghed to any great extent.

dreakment Kb prossryatives

The loather, whon washed frec of loosely held chromo, is floated in a drum
containing 100 por cent water and a small amount (0.25 per cent) of preservative
like sodium pentachlorophenate, and run for 15-30 minutes. It is then taken out
and piled for 2-3 days.

P13V i &N
The goods are lightly sct out. 3omo tanners samm the leathers before setting
in ordcr to roduce the moiature content to minimum level. |

|
|
|
|
|
i

Sertang

The wat blue chrome laathor is now sorted. =Rejects may amovnt to 5 per ocent.




Area meagurements

The leather is sold by area. This poses a problem, as it is difficult to
measure the area of wet, rubbery leathor; thera is no suitable aquipment available.
The generally accepted method ie the following: The wet blue leather is dipped
in water for 2 hours, left overnight to drain, lightly got, slicked flat, put on
a wooden board, and the area measured by a planimeter or pinwheel measuring machine.

Alternatively, for normal transactions length and width are moasured and area
is obtained by reference to tables. S

Packing
The goods should reach their destination in wet condition; thers should be
no drying in any part of the pack. As a rule, the wet blue lesther is packed in

polythene sheets, then wrapped with burlap (gunny oloth) and placed in & wooden
box.

The raw materials sre wet salted goat skins, 24"-40" in width (24"-28" ig
considered very small; 28"-31", small; 32"-36", medium; 37" and sbove, large).
The skins may be ocut open if they are in the form of a bag.

Scaking
Thruerrmohmofﬁccaw;nrtrogwcniatpiﬂﬂawsptﬁd
of 3 hours. The skins are then drained and weighed (sosked weight).

Seaping
The skins are besmed on the flesh side, partioularly the back bons and neck
portions, and piled for 1-2 hours.

Ealnting: The paint composition is 7-10 parts slaked lime, 1.5-2.5 parts
sodium sulphide, and about 15 parts water. This gives a oreamy consistenay. The
paint, whioh is preparad several hours before use, is appliod by machine, by jute
bag or by brush to the flesh side. The skins are piled flesh to flesh and left
Overnight, well covered. Next morning they are &o—hairqg.
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Elupping

The de~haired skins arz limed in a pit containing 200 per cent onze-used
lime liquor, 200 per cent fresh water and 5 per cent fresh slaked lime, and left
for two days, being handled once a day. The skins are then gscudded and re-~limed
with 400 per cent water and 5 per cent slaked lime and kept for another two days,
being handlcd once every day. The skins 2rc then machine fleshed and scudded.

ternat thod

The de-haired skins are run for 15 minutes in a paddle containing 300 per ocent
water and 1.25 per cent sodium sulphide. Thereafter, the paddle is run for 5 min-
utes every 3 hours. The skine are left in the paddle overnight. Next morning
they are put in water containing a little slaked lime. They are then fleshed,

scudded and weighed. The skins are washed in the paddle for 30 minutes tefore
de-liming.

“y .
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Liping. After sosking and beaming, the skins are run for 14 hours in a
paddle containing 300 per cont water, 5-6 per cent sodium sulphide and 5-10 per oent
lime. The paddle is then run for 5 minutes every 3 hours and the skins left in it
overnight. It may tcke 24-36 hours before the skins aras ready to be de-haired.

When the skins are de-haired they are returned to the peddle, run for 15 mine
utes, and kept in the paddls for another 12 hours. (Total period, 24-40 hours).
The skins are then fleshed, scudded, weighed and washed in running water for
30 minutes.

The fleshod weight is very important. All the material concontration® in
the operations that follow are based on this weight.

~liming and bat

The scudded, washed pelt ie da—llmed in a paddle contaming 300 per cent
water at 38° 7, 0.5 per cent anunomum sulphata and O. 3 per “oent sodium biaulphite,
and run for 30 minutes. Then 1 per ocnt bate is added and the paddle run for
another 30 minutes. Noxt, 0.1 per cent detergent is added and the paddle run for
an hour, Bating is testoed for completeness. The bated pelt is then scudded and
washed for 30 minutes.

De~-liming and beting, alternative method

The scudded pelt is placed in a drum containing 200 per cent water and 0.5 per

cent ammonium sulphate and run for 30 minutcs. The pelt is two thirds de-limed.
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Half of the liquor in tho drum is removed, the temperature of the bath is
raiged to 380’3, 1.0-1.25 per cent bate is added, and the drum run for 1+ hours.
The pelt is taken out, scudded, dry drummed for 15 minutes with 0.25 per cent

non=-imic wetting agent (though this is not essential) and washed thoroughly with
fresh water.

Pickling

The pelt im pickled in a drum containing 80 per cent water and 6 per cent
salt and run for 10 minutes. A solution of 1.25 per cent commercial sulphuric
acid diluted with 10 per cent water is added to the drum in 2-3 instalments at
intervals of 5 minutes and the drum run for 1% hours. The skins are left in the
bath overnight. Next morning the pH is checked: it ghould be around 2.5-2.8.
The drum, with s preservetive added, is run for 30 mimutes. The skins are taken
out and the pickle liquor drained off,

gerting
The pickled goods are sorted for: export as such; blue ohrome| and vege-

.....

table tanning. The better grain selections go for chrome tanning.

Ty
:

The pickled skins are drumsed for 5 minutes with 60-per cent water and 2-per
cent salt. One third of the total chrome liquor (of 33}/3 basicity) is added and
the drum run for 30 minutes. Then another third of chrome liquor (previ usly
adjusted to 40 per obht basicity) is added and the drum run for a further 30 min-
utes. Finally, the remainder of the chrome liquor (of basicity 50 per cent) is
added and the drum again run for 1% - 2 hours, The total quantity of chrome is
2.5 per cent Cr203. 3odium bicarbonate (0.5 per oent), previously dissolved in
water, is added slowly to basify; the pH is raised to 3.5-3.7. A piece isg
chacked for boil test. The leathurs are then horsed for a day.

Mothod B (Piokling and tanning in the same bath):

The bated stock is pickled as desoribed above in a drum containing 80 per cent
water, 8 per cent salt and 1 per cent sulphuric acid. This is run for 30 minutes.
To the same bath, chrome liquor, oontaining 0.8 per cent Cr203 (vasicity 331/3 par
cant) is added and the drum run for another hour. The skins are kept overnight in
the bath, Next day, the drum is run for 30 minutes, a second portion of chrome
liquor (0.8 per cent Cr,Q, - basicity 40 per cont) added, and the drum run for
30 minutes, Finally, a third treatment of chrome liquor (0.9 per cent (21-2()3 -
basicity 50 per cent) is given and the drum run for 1% - 2 hours.
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The bath is furthor basificd with 0.5~0.75 per cent sodium bicarbonate or a
mixture of bisulphite and bicarbonate, addoed in instalments to attain pH 3.5-3.7.
The drum is run for 30 minutos. After the boil tcet, the skins are removed from
the bath and piled flat for a day.

Mothod ¢ (Single and doublc bath tannage):
Pickling is donc in a drum, as doscriboed in method B,

To the samc bath, 331/3 per cont basic chrome liquor (0.7% per cent equiva~
lent Cr203) is added in 2-3 instalments and thce drum run for 3 hours. The stook
is left overnight in the bath. UNext morning it is checked for complote penctra~
tion, 3.5 per cent sodium dichromate in S5{ per cont water is addaed, and the drum
run for another hour. Thon 6«8 por cent sodium bisulphite or sodium thiosulphate,
or a mixture of both dissolved in a small amount of water, is added in 2 instale
ments and the drum again run for 2 hours. The liquor is basified with 0.75 per
cent sodium biocarbonate, raising the pH to 3.7, ana tho goods taken out and piled.

The tanned, piled skins are returned to the drum, washed thoroughly with wate
for 15~30 minutos, end drainod. Thaey are thon floated in 2 hath containiag %0 per
cent water and 0.5 per cont sodium pentachlorophcnate (or 0,2 per cent wdiu trie
ohlorophenate) and run for 30 minutes. Thc skine are then taken out and piled
for 1-2 days.

Striking oyt

The skins are struck out on the grair or flesh side and piled grein to grain,
If the moisture contont is to be reduced, the skin: are sammad and then struck out

Sorting

The wet blue stock is sorted and graded according to mize, colour, grain
pattorn, tightness, fullness, blemishos etc. The leather araa is measured.

Packing

Tho skins are pocked - aither flat or in rolls - in polythene sheots and
placed in wooden boxes. Somo naphthalane is sprinkled over them. Usually, there
are 10 skins to a pack and thirty packs to a box. The size of box corresponds to
the size of the skins. They are properly markad. he box is naiicd and sealed.

The processing methods deseribed abova may alsn b- rpplied to hairy sheep

skirs, bud for fatty sheep skins, de-groasing is nccessary.
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Only the soaking procedure is different.

Rax material

Dry salted goat skins.

Seaking

The skins are left overnight in a pit containing 500 per oent vater, 1.0 per

cent wetting agent and 0.1 per cent bleaching powder. Next day they cre drummed
for one hour and then again for two hours with 200 per cent water.

After draining, 200 per cent fresh water, wetting agent and bleaching powder
are added. The drum is run for half sn hour and the skins left overnight. Nest
day, the drva is run for 5 minutes; +the stook is drained; it is run agein for
15 minutes, with fresh water, and again drained. ’ 1

Threes varieties of sheep skins are marketed: hairy; woollen; and de-wooled.
Hairy sheep skins may be given the same processing as goat skias (see previous
seotion) but woolly shesp skins need de-gressing when piokled.

The plokled pelt is drummed with 5 por cent kerosine sad 1 per oent detengent
for one hour and washed 1hPee imee with stuseted Meins.

Becpiokling
The de-greased skins are re-piokled in a drum containing 80 per oeat water,

3 per cent salt and 0,25-0,50 per oent sulphuric acid, run for an hour, and left
overnight, Next morning, the pM is about 2,5-2.8,

Wet salted cow hides of medium sisze and weight.
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Soaking

The salt is shaken off and the hides placed in a drum oontaining 200 per cent
water for one hour. The drum is next run for 30 minutes. After washing in 2-3
ochanges of water, the stock is drained.

g

A paint is prepared with 100 parts slaked lime, 100 parts sodium snlphido'V'
lumps, 50 parts common salt and sufficient water to give 12% 15” Bé oonwistenocy.

The well-drained hides are dipped in, or swabbed with, this idiﬁtiOn, piled
flat, grain to grain, covered with & wet gunny cloth, and left overnight. Next
morning, the hides are put in a paddle or drum ocutaining water, run for half an
hour, taken out and de-haired.

Pluppigg. The hides are re-limed with 3 per cent slaked lime and 1~2 per oen
salt, run in the drum for 10-12 minutes, and left overnight. Next day, the goods |
are fleshed, trimmed, scudded and washed 2 or 3 times. The fleshed weight is
Bot.d. P b ek i e A c I e g e

Naihed B*

The soaked hides are kept for one day in a pit oontaining 400 per cent water,

3 per oent slaked lime, and 4 per cent solid sodium sulphide. The next day, the

hides are de-haired and placed in water containing a small amount of slaked lime.
They are left overnight. The third day, the hides are fleshed, scudded, washed,
trimmed and the fleshed weight noted. -

Daclindng

The fleshed pelt is placed in a drum containing 200 per cent water and 1 por
cent ammonium sulphate, until two thirds of the out seotion of the thiok plrt of
the butt are de-limed. Sometimes (.25 per cent formic or acetic or 0.5 per cent
lactic acids are used in addition to the ammonium sulphate. The de-limed pelt is
soudded and washed thoroughly. :

Bating
If a clear pelt is required, bating may be done in the drum oontaining 125 p#

cent water at 38°C and 0.25 per cent bate for 30 minutes. The bated stock may be

dry-drummed with 2 mom-iomic wetting agent and then washed thoroughly.- - -
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Pick and t
Method A (in the same drum bath):

The bated stock is placed in a drum oontaining 80 per cent water and 8 per
oent salt. The drum is run for 10 minutos. Then 1 per cent hydrochlorio aoid,
diluted with. weter, is added .in.twa.instalments,.at intervale .of.15 minutes.

After 2 per cent iron-free aluminium sulphato and two thirds of tho bglic
chrome liquor (0.75 per cent Cr 03) have boen added the drum is run for 2 hom's'.w
The rest of the chrome liquor (1.75 per ocent Cr,0, - 40 per cent basioity) is
added in three equal instalments at intervals of 30 minutes. Along with the last
instalment, 0.5-0.75 per cent sodium formate is added and the drum run for 1} hours.
Sodium bicarbonate (0.5-1.0 per cent) is added in two instalments for basifioation,
and the drum run for one hour to pH 3.8, The shrinkage temperature is tested and
the stock horsed up overnight.

Method B (in separste drums):

Bickling. The de-limed pelt is piockled with 60 per cent water and 6 per osnt
salt. The drum is run for 10 minutes. Sulphuric acid (1.25 per cent) is added in
3 measures weraporieémhulfheur The drum is run for & further 1§ hours.
The pelt is left overnicht in the bath, Next day the i!'u is rua for 30 mimutes
and the hides removed.

isaning. Tanning is done in & separate drum. The pickled stook.is placed in
a drum oontaining 2 per cent salt and 60 per cent water. One third of the basio
chrome liquor (0.8 per cent Cr,0 ) is added and the drum run for 45 minutes. The
second measure of ohrome liquor (0 8 per oent Cr,0, at 40 per cent bastoity) is
added and the drum run for another 45 minutes. The final third of the ohrome
liquor (0.9 per cent Cr,0 3 8t 50 per cent basicity) is then sdded and the drua
run for 1§ hours.

Whon penetration is oomplote, the bath is basified with 0,5-0.75 per oent
sodium biocarbonate to a pH 3.6-3.7. The boil test is applied. A final drum run
of 30 minutes is given, and the stock horsed overnight.

Ireatment yith a pressrvative
The ohrome tanned stook is washed well and run for 3O minutes in & dyrum ocon-

taining a preservative (0.25-0.5 per cent) and 100 per cent water. The treated
material is piled to drain for one to two days. e

Setting and gorting

The goods are lightly set out, measured and packed in polythene paper.

2




Ragking

The wet blue leathers aro stacked in a wooden box lined mth;nmr:vciothor |
a mat made of date leaves.

Wet salted cow hides weighing 10-12 kg each.

A2RLIE

After they have been drained, the hides are washed in plain water in a paddle
for 30-45 minutes. They are soaked then in 500 per cent water, 0.1 per cent pre-
servative and 0.1 per cent wotting agent (on the raw weight), run for 10-15 minutes,
and left overnight. Next day the moaked weight is noted.

Lining
The waghed skins are limed in a paddle containing 3 per cent sodium sulphide,
3 per cent lime and 300 per cent water on soaked weight. Thay are run thres times

o day, for 20 minutes oach tims, and left in tho paddle overnight. The hides are
then de-haired, floshed and washed. Palt weight is noted.

Reclining and hating

The hides are next de-limed in a drum containing 200 per cont water and 1 per
cent ammonium sulphate (on pelt weight) and run for 30 minutes. Then 0.2 per oent
bate is added to the bath and the drum run for a further 30 minutes. The hides
arc wagshed in running water for 20 minutes before draining.

Elokling

The goods are pickled in a drum containing 50 per cent water, 6 per oent salt
and 1.7 per cent sulphurio acid (on pelt weight) of Sp.gr.1.74. The acid is dilu
with 10 volumes of water, and added in thrée 20-minnte intervala, The dram 4s rma
14 hours and the hides left in the bath overnight. Jext day, they are given a
further run of one hour and the pH of the pelt adjusted to 2.8-3,1, ready for

chrome tanning.

anning {in pic bat

A 10 per cent measurc of chrome powder (runtaining 2.5 per cent Crzoi -
331/'3 per cent basic) is added dirsctly to the pickle bath and the drum rup for
13 hours. Then 1 per cent sodium bicarbonatc (dissolvad in water) is added within
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one hour &t four equal intervals, and the drum run for another two hours. The

pH of the pelt is adjusted to 3.7. The boil test is given and the hides piled up
for two days.

Prese atment

The goods sre washed in running wate- for 10 minutes and then some of the
water drained off to leave about 150-200 per cent. To this, 0.3 per cent sodium
pentachlorophenate is added and the drum is run for 20 minutes. The hides are
Piled up overnight. Next day, they are ready for selection and packing.

The above processes may be applied to buffalo hides and buffalo oalves.

Wet salted buffalo oalf hides weighing 5-8 kg per piece.

Seaking

The material is soaked for 2-4 hours in a pit oontaining 300 per oent water.
Three to four changes of water are given. The goods are green fleshed, washed
again with fresh water, drained and weighed (sosked weight),

De-hajring

A paint is prepared with 2.25 per cent sodium sulphide flakes, 5 w ‘oent
China olay and 25 per cent water on soaked weight. The hides are dipped one Yy
one in the paint, piled and omm with burlap. Next morning they are mm

Elunging
e goods are left for 2 days in a pit containing 1.5 per cent leiiu la}.ﬁh%éo
flakes and 300 per cent water. Handling is twioce a day.

Elsabing

On the third day, the pelts are machine fleshed, washed, soudded and weighed
(fleshed pelt weight),

Rezlining
The pelts are drummed for 30 minutes in a de-liming bath oonsisting of 150 per
j| cent water and 0.5 per cent sodium bisulphite.

Sulphuric acid (0.25 per cent, diluted with water) is then added to the drum
in 3 instalments at 10 minute intervals. The pelts are drummed for another hour
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and left in the bath overnight. Next day the drum is again run for one hour and
the pelts tested for complete de-liming, using phenolphthalein. They are then
wagshed in water.

Bating S

The pelts are bated for 30 minutes ir a drum containing 125 per cent water of
38°0 and 0.25 per cent bate. The drum is then drained.

Dry_drumaing

The drum is run for 5 minutes. A non-ionic wetting agent is added and the
peltis dry drummed for 30 minutes.

M O e e e eeebeas e sie ek B o s

The pelt is washed for 15 minutes in 0,25 per cent acetio acid amd 125 -per oe
water. The drum is then drained. '

The pelt is drummed for 5 minutes with 80 per cent water and 8 per ocent salt}
then 1 per cent sulphuric acid (in 20 per cent water) is added in 2 instalments
and the drumming continued for an hour. The stock is left overnight in the bash,
In the morning, the pH of the bath should be 2.5.

Shrome tanning . .

Half the pickle bath is drained and the drum started. The chrome liquor
(33 per cent basic) is fed into the drum in the following proportions: an smount
of liquor equivalent tc 0.8 per cent Cr‘?()3 (drummed for 15 minutes); 1 per oent.
Cataliz Gs (Sandoz) (drummed for 30 minutes); an amount of liquor equivalent to-
0.8 per cent Cr:_,()3 to which 1 per cent sodium formate has been added previously
(Arummed for one hour); and an amount of liquor equivalent to 0.8 per cent Gr203
to which formate is added (drummed for one hour).

ificatiol

A solution of 0.5 per cent sodium bicarbonate and 10 per oent water is added
in two feeds at 10 minute intervals and drummed for 45 minutes. The pH of the bat
should be 3.5-3.7. The boil test is applied. The goods are flooded with 50 per-
cent water and run for 15 minutes. Another 50 per cent water is added and the

run for another 15 minutes. A further 100 pe. cent water is added and the drum

again run for 15 minutes. The drum is then drained.
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Acid wagh
The goods are washed for 15 minutes with 0.25 per cent socetic scid and 200 per
cent water. They are further washed with plain water for 15 minutes. On pressing,

the run-off should be practically colourless, indicating absence of free chrome
liquor,

Erepervative

The skins are floated in a bath containing 100 per ocent water to whioch 0.5 per
cent sodium triohlorophenate (dissolved in water) is slowly added to the running
drum over 15 minutes. The leather is taken out and piled to drain for 2 to 3 days.
Sorting

The goods are sorted, measured and packed.

-~

Wet salted buff calf (6 to 8 kg averagse).

Soaking

After the skins have been washed for half am hour in a paddle oontaining
plain water, they are drained. Then they are soaked in fresh water oontaining }
500 per oent water, 0.25 per cent sodium sulphide, 0.5 per cent lime, 0.1 per oent
preservative and 0.1 per oent wetting agent (on rew weight), run for 10-15 mimutes,

and left overnight. l&m, the skins are green fleshed and socked. The weight
i. mtlﬁ-

Eante Lining

A paste composed of 2.5 per cent sodium sulphide, 8 per cent lime and
12-15 per cent water (on somked weight) is applied on both sides of the skins,
which are then piled and left overnight.

P . - . - . et «....,',‘ - P Dkeas o
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The pasted skins are then transferred to a paddle containing 300 per cent
water and 5 per cent lime and left for two days. The paddle is run three times
8 day for 10 minutes each time. Next day, the skins are de-haired and put back
into the same liquor, with a further 5 per cent lime and 0.5 per cent soda ash
added, and left for two more days. The paddle is run twioce a day for 10 mimutes
each time. Then the skins are fleshed and scudded, and the fleshed weight noted,
Finally, they are washed in two ohanges of water, for 15 minutos each time.




R-liadng

The washed skine are de-limed in a drum containing 1.5 per coent camoRivE
sulphate, 200 per ocent watar on the pelt weight. The drum is run until de=lining
is complete.

hating

Bating takos one hour in & drum oontaining 200 per cent water (37°-39°0) and
0.75 per ceat bato (on palt weight). The goods are then drained.

The goods are dry drummed for 15-20 minutes, then 0.4 per cent wetting agent
is sdded and thay are given & further run of 30 minutes. Pinally, they are waghed
in running water for 30 ainutes and drained.

--».im- - wa‘-" e . » proven ‘s"_"

The siine are now piokled with & mmtm.r,s"mammtux.gm
oest sulphuric scid (on pelt weight). The aeid is diluted in 10 times ite volmme
of water and added in three equal instalments st intervals of 15 sisutes. They &9e
run for 8 further 1§ hours and left in the drum overnight. Next day the geods
are run for another hour.

e tanniig

Thrame powder containing 2.5 per oeat 0r,0, (33'/3 per sent basic) ie added
%0 the piok!e bath sad run for 1f to 2 hours. Then 1 per cent sods ash, diseclved
in 10 times water, is addod slowly over 1) hours and the drum run for & further
6-8 hours. The skins are given the boiling test, checked for pH 3.7, and piled wp.

The goods are washed in running water for 10 nimutes; treated with preserve
tive, piled and graded.

A cottage tannery may be defined as an individual family tannery that uses
only hand tools, A small-scale tannery may be & family unit or it may engege
others, but it is equipped with some machinery.

In many developing countries, tanning is a traditional industry scattered
throughout a number of oottage units and employing agr-old experience and skills,

o
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sostly related to vegetable tanning. Can these skills and the existing facilities
be diverted to ohrome tanning? Ie it possible to bring the fruits of modern
| soience and technology to these peoplc¢? Is it economiocally worth while?

If only to utilise this skill and labour, the introduction of chrome tanning
st the cottage level is worth oconsidering.

At present, the village collector of rew hides and skins either uses them
indisoriminately or ruins them by improper preservation. However, if he wers to
do-hair, pickle and chrome tan at source, and then supply the wet Blue chrome

lesther to an established tamner/emporter, he would realise more value for his
sbour,

Alternatively, a group of tanners oould form a co-operative, and a common
ervice faoility oemtre ocould be set up with the supervision and technology
quired $o proocess the irdividual tanners' rew material as contract work. Such
co-operative unit oould became & feeder to an estadblished tamner.

In India, CLII has been comducting extensive investigations into the intro-
juction of alkali-stable ohrome complex compounds whioh oould be used by the
pottage tanner without muoh control (with or without prior piokling) and without

s ald of heavy machinery. These were desoribed earlier ae unbasified ohrome
pompounds. If they were available, the cottage tanmer oould proceed with his usual

thod of de-hairing (using ensymes, or by liming and de-liming) and drenching, but
nstead of vegetadle tanning he would use the ready-sade masked chrome ligquor. The

t blus leather s0 prepared could bde trensported to large, organised tanneries
thin the country or direot to the exporter. '

Pavourable results have been obtained by applying ltnvly wasked anionio
sulphate solution to bated pelts (without pickling).* Such chreme liquors
hgh stebility towards alkali and penetrate into the slightly alkaline pelts.
y taaning with ldes than 1 per oent cx-.‘,()3 (on bated weight), together with o
itable preservative, for ome hour, then washing aad striking out, & material
ith about SSWMMMMM&mMnutmmtm-u obained,
iis oan be stored for a long time, shipped abroad and further processed by any
nd of tanning.

The Central Leather Research Institute has extended this thinking to attempts
0 develop ohrome compounds that not only tan but neutralise, fill, fat-liquor and
olour the leather,

1/ 5. Gergely, B
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All this work is still at the experimental stage, however. More intensive
study in the laboratory and an extensive dissemination of the know~how to the
oottage sector would be naeded before the over-all results could be assessed.

The vital question remains: Will the villager, who cannot even preserve a
hide properly, be able to supply a properly tanned chrome leather? The answer may
be a matter of incentives. Today, tho cottage tanner has no incentive to produce
& well-flayed, oured hide. The production of wet blue, however, oould mean higher
returns and more employment for him. If foolproof materials and methods were
offered to suit his level of operation, and if his products ocould be readily sold,
the cottage tanner might have sufficient incentive to switch over to chrome tanning,

Small-ponle lanners

Some developing oountries have se#eral small-scale tanning units. These units
have the minimum machinery necessary to produce chrome upper leathers, but their
levels of technology, capital, eto. are low. They oould be fully utilised to make
wet blue chrome leather, however, provided they were given practical demonstrations
of the latest know-how and help in cbtaining the additional equipment and ocapitsl
required. These tanners should be oncouraged' to tike up wet blue chrome leather
produotion for export. Similarly, the present exporters of pickled pelts easily
switoch over tc chrome tanning. Serious attention should be paid to these possi-
bilities as the existing, reportedly uneoonomic, units could be switched over to
& more profitable field of activity. o

Gottage ghrone tanning
When complete 'oottage chrome tanning” has been achievec, it is expected that

the cottage tanner will process his skins to the de-haired, well-limed state (using
the prooess most appropriate to his circunistances) and then proceed as follows:

Rc-liming and gold bating

The limed pelt is kept in & pit containing 300 per cent water, 0.5 per oent
bate, apd 1 per cent ammonium sulphate. It is trampled and left overnight. Next
morning, if required, another 0.5 per cent bate is added. It is left standing for
a further 4-5 hours, with occasional handling, then scudded and washed thoroughly.
Pinally, the pelt is treated with 1 per cent formic acid added in several feeds or
in a fermented infusion cf wheat or other materials capable of producing a drench-
ing effect.

The pH should be around 5.0. No pickling is necessary but de-liming should

be complete.,
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Tanning (pit) :

The fully de-limed pelt, at pH 5.0, is treated with specially prepared
chrome compounds (pH 4.5-5.0). The total chrome content given is only 2.0 per
cent Cr 03 A quarter of the chrome liquor (equivaleni to 0.5 per cent °’2°3) is

gapplied and the pelt handled and trampled. The other thiee instalments are added
at four-hour intervals. 1In the last instalment, 0.25 per cer+ preservative is
added. The pelt is then lef: overnight. Next morning it is handled again,

The tanned stock is checked for shrinkage temperature. It may be so"-m“c.
No basification is needed. The material is horsed for a day. The stock is then
shed thoroughly and drained for a day.

It should be noted that the chrome composition oontains grester asmounts of
anionic oomplexes than the regular chrome campounds. It may be necessary for the
importer to re-tan with oationic ohrome compounds. Por this reason, the chrome
content given to wet blue is only 2.0 per cent, in contrast to 2.5 per ocnt Qra 3.
given in the other procedures. -

Finally, it is emphasised that this work is still sexperimental and has not
yet been introduced in commercial practioce.

ans Vo
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Onoca optimal conditions have becn determined for the processing of raw
material into wet blue chrome leather, they have to be closely adhered to. In
spite of strict controls, however, variations do sccur occas! sally from batch to
batch and even from skin to skin in the same batch, These variations are inherent
in raw skin, and may bs due to age, sex, feed, hrezd, region, season, etc. There=
fore, regular attention zhould be paid to ecach batch during each stage of the pro-
cess. Apart from variations in the skins, defocts may also be caused by inocorreoct
processing.

3ome of the common process defoots obgerved in wet blue chrome leather pro-
duction, and methods to correot them are detailed below.

et subssance

Bmpty feel in goat skins may be due to improper plumping or the use of excess
salt during tanning. It may be remedied by longer re-liming or the addition of
sods agh to the re-liming liquor. It may also be adjusted in piockling by a suit-
able change in the acid/salt ratio.

Laock of cleanness and whiteneas in bated pelt is meinly due to non-removal
of soud and may be rectified by:
{a) Bating with warm water:
(b) Soudding the bated goods well and then washing Sz . thovengly s
(c) Adding a detergent to the bate bath;

(4) Dry drumming the bated pelt with a detergent and thon washing it
thoroughly;

(e) Using a small quantity of orgenio acid, e.g. amcetic acid, in the pelt

wash.

Good liming, prior to do-liming, is essential for onsuring a clean, white pelt

Usually, the dark colour results from basification with sodium carbonate or
bicarbonate. Neutralizing with sodium sulphite may make the goods green. Lighter
colour may be obtainad by using sodium thiosulphate as a neutralizing agent. Light

colour may also be obtained by adding 1 poer cent alum at the commencement of ochrome
tanning.
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18 the backbo n goat sking

3tains along the backbone may be due to drying up of the area alang the back-
bone in the salted raw state. Sometimes painted skins are foldéd and piled instead
of being piled flesh to flesh. The stains show up along the backgone, partioularly
in the region of the neck, because of the pressure developed in the pile. Hot
weather helps backbone stain to dry up rapidly,

oiher ataine¥/

Various other stains mey be caused by:
(a) Overloading of paddles in the liming, de-liming and bating operations;
(b) Improper positioning of the paddle; '
(o) Water/goods ratio in the paddle not being the required 113
(4) Improper washing of bated goods after soudding;
(e) Too much pressure, or uneven pressure, in fleshing;

() Dirty fleshing rollers (flesh, fat etc. adhere to the roller ead are
transferred back to the skin);

(g) Incomplete removal of lime (resulting in green spots);
(h) Non-removal of short hair;

gi) Use of alkeline water or hard water. (This is more pronounced in hot
woather) !

(3) Contact with iron and chrome (Processing and packing should be oarried
out in such & way that it is impossible for the leather to oome into direot contact
Nith iron or any other metal);

(k) Bating burns (due to looalised heat).
Brag’) _OREome DAtche:

Ureen patohes may result from ohrome precipitation while hasifying with soda
bsh. It is better to use & 50:50 mixture of sodium bicarbonate and sodiwm sulphite.
fhese patches may also occur if the goods are kept in the drum overnight, without

nning immedistely after basifying. If patches are due to chrome pnoip&tltimy
he affected goods should be drummed with & solution of acid and salt until the
freen colour turne to blue. 'Thil is followed by washing and re~tanning with an

ount of basic ohrome liquor equivalent to 0.5-1.0 per cent Cr20 .

8/ Contral Leather Research Institute Team, Leathor Jcionog, vol. 16 (1969)
b, 253. |

Y Pos. Venkatachalam, Loathor 3cjemca, vol. 16 (19¢°

i
i
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o
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Red pigmontation

Red pigmentation is caused by a mould of the Penicillia group
(Ee;};ci;;ig rubrum Stoll),lo v AL 'L?/ " This occu;ts‘wﬁxainiy wilere the chrome
liquor contains excess glucose or sucroge. If this excess cannot be avoided, the
chrome tanned leathers should be treated with a suitable preservative (e.g. 0.05

ocent w/v partanitrophenol or sodium pentachlorophenate).

Drawn graiy

Proper adjustments are needed in limiag and piockling as wall as in“lqtti_nc.i
Swelling of pelts during liming gives drawn grain whereas flat pelts give loose
grain, Too much drumming or drumming at too rapid a rate may also result in
drawn grain. Tanning should be around PH 2.5-3.0. Chrome tanning at high pH
(4.0) can give drawn grain and wrinkles.

Nrinkles and veins
Wrinkle formation on the grain is & major problem, partioularly with the
hides of buffalo calf.

Basification with strong alkalis during ochrome tanning can cause wrinkles;
80 oan tanning at high pH (4.0), unless it is properly masked. This ocould de
obviated by avoiding basification with chemiocals, using instead the hot bath
method or pre-basified chrome liquors or self-basifying tanning agents.

Wrinkles may also be due to heavy beating in the drums, to the drum oon-
structicn, asd to the revolutions por minute. The drum should have both shelves
and pegs and the speed should be about 8 rem.

Wrinkles ocourring in piling, packing and transporting can be avoided by
piling the hides flat, one over the other.

Veins may appear whes & lime-free de-hairing method is uead.

Apes sbrinkage

It is generally felt that chrome tanning leads to a decrease in area. Come
pared to the arsa obtained in vegetabla tanning, ohrome tanned leather does give
less arca. Vegetable tanning givas 10-15 per cent more in area and inoreased
substance - up to 30-40 per cent.

Y

3. N. 3en, Y. Nayudamma and ». ‘amekrishnan, w, vol, 12

(1965) p. 357.
W/ 8. N. Sen, Naturg, vol. 139 (1363) p. 71.
3¢/ S. M. Sen, Leathor Soionoe, vol. 10 (1963) p. 388,
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A dictinotion should be made betwsen chrome tanned skin in the blue and
leather in the dry orust form. In the wet blue stage, the area shrinkage is
negligible, compared to raw skin. When it is dried and finishod, however, the
Warea loss is of the order of 10 per cent. With vegetabls tanned loather, this
loss is negligible, It is drying that shrinks the chrome leather, and staking
does not fully restore it. The Tollowing figures are report.d for area yields.

Eercentare
Vegetable tanned laather 100
Vegetable ohrome (semi-chrome) 97-98
Chrome ro-tan (r-veg) 94-95
Chrome mordanted 32«93
Full ohrome 90

Wen compared to the area of a well-soaked skin, the area loss in chrone
tenning is nil or negligibdle. )

It is interesting to study the ares changes at avery stage of the prooess.
Some results show that after pickling the area is inoreased by 3-S5 per cent over
he area of the soaked skin. After chrome tanning to pH 3.5, the loss is about
-5 per cent; therefore the net result is no loss in area.

There is also the possidility of area loss while trimaing the piokled pelt.
prea shrinkage can also ocour if the final pH of tie tanning is either very low
Pr very high (it should be 3.5-3.7). 'If the pH and chrome content are low, the
joather tends to swell on storage. If the pH is high, the highly basio tannage
pbtained causes wrinkles and shrinkege of area. Whors thare is adequate ohrome
ontent, little or no strinkage should ocoour. (Italien tamnars, however, prefer
lght ohrome tannage, as it is said to give greater ares,) Area shrinkage may

180 result from stretohing in the raw skins; selection sust therefore be oare-
ully made in the rew.

Fag 1

The moisturs content of the leather should not be too low, otherwise, it
8 diffioult to remove packing folds. Also, low moisture oontent may perait the

kins to dry up in places during transport, Dyeing these dried-up areas is
iffioult.

fﬁ,L *rye

Non-uni form tannage is often due to impropar soaking,
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Heak grain

In piokling, if the salt concentration is too low, the skins are tanned in
s slightly swollen condition, whioh results in a wea< grain and too elastio and

rubbery a leather. On tho other hand, salt-rich tannage yiclds poor substance
and often loose leathar.




Quality control in the leather industry ig hest oxercieud in produotion., [t
iould start with the raw hide and skin and continue right through the various
procasses, including packing, etorago, and transport, Tasting of a final product
8 no subgtituta for procass control, While final testing of a product is useful
5 2 language in which to communioate with the customer, process control prevents
he ooourremce of faulte and pornits improvemonts to be made, eto,d

dtandards

The fumotioen of standardization ig to lay down requirements for raw nateriale,
roduction Procssses, testing, performance etc. in order to reduce oosts, out
ste and inorease productivity, int;rehnmability and trust.

With the exception of certain methods of testing ovolved by the Internationa]
ion of Leather Chemists Socistien, the leather trade has no international stan-
rds. 3ince 1966, however, a technical committee of the International Organisation
pr Standardisation (I130) has been formulating international recommendations, which

Ay serve as a guide for shaping national standards. These recommendations nay
80 s0rve ae a basis for international trade contracts.

In the meantime, the leather trade adheres to certain acoepted practices.
jrroved samples and prototypeg are often used as the basis fip international

ade. There is also a code for grading, which, though it is often arbitrary and
iable, does form en agreoment between the buyer and scller.

Contraocts are made on an acoepted contract form.
£ sais ""Ei_

For the international trade in raw hides and sking, an internationally agresd
andard contract form has been drewn up by the International Counoil of Hides and
ins Sellers’' Association, London. For lesthers, the Loather Isporters, Pactors
d Merchents Association, London, has & special contx:agt form for trading in vege-
ble tanned and wet blue chrome or chrome orust leathers.

1Y/ Y. Nayudaama and N. R. Srinivesan, A Review of Jtandacds for the odies
ther Industnm (1969)-
14/ R L. Sykes, Leather, vol. 171 (1969)

15/ United Nations Zonference on Trade and Davelopment/General Agroement on
1

iffs and Trade, Majo 0
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arket roquiremant

et blug chrome
Yat blue chrome leathar, which must be tanned throughout the thickness,
should be of repgular pattorn; well trimmed, graded and packed properly. The

leather should show no stnins, wrinkles or folds. The grain should be smooth,
tight, freec of veins, damage or short hairs. The flesh side should not show cuts,
pitting or gouges. Packing should be such that there is no drying.

The wet blue hides and skins should be sorted in grades acoeptable to both
buyer and seller: e.g. in India, skins are sorted into as many as six grades and
hides into four grades. The leathers should be measured and marked.

"hile there is general agreement on the physical standards for wet blue, the
chemical requiremen s very.

The moisture content may vary between 45 and 65 per cent. The chrome content
may vary from 2 to 5 per cent r,0y on the weight of leather (14 per oent moistun
basis) or 3-7 per cent on hide substance basis. Gome importers prefer low ohrome
content, which allows them to re-tan. Tanners in the United Kingdom of Oreat
Britain and lorthern [reland require leathers as lightly tanned as poseible, with
shelf life stability, and with a ohrome content not excaeding 3 per cent. The
continental tanneru require 5-6 per cent "fr?x)B on hide substance basis. Generally
spsaking, tanning with straight ummasked basic ohrome liquors is recammended, but
there are demands for formate masked chrome liquor tannags. ™e pH of water
solubles should not be lower than 3.0. On tho other hand, in the United {ingdom,
tanning with highly basic chrome liquors is discouragod as it is diffioult to
modify by further processing.

Area measurement is a current ocause of complaint among importers. “aoh skin
should he clearly marked or, elternatively, skins of the same sise bundled sepa~
retely and the bundles marked. 3ome shippers do not mask either skins or bundles
but simply state that there are so many skins totalling ao many feet in a given
case. This makes it virtually impossiblo to cheok. Measurement also varies wildl
~ &8 saoh as 30 per cent over-measured to 5 por cen: under-messured. The doudle
Seasurement tables currently used in India seem to work out reasonably well,
provided ths skins are laid owd flat bofore measuring.

<iasb lagthers

"he regdy-to-finish leathers should bae full, soft, and have a tight grain
with an even colour nnd moderate mbs rbing power. The pil of the grain should be
4-5.  "he surface of *he loather should be . 'ae of fat, taloum powder, titanium
dioxide o~ any such gubata.no! ?hfat might interfere with tho finishing operation.
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It is most important that the shippars of wet blue and crust leathers

inform the oustomers of the type of tannage used and any changes made in pro-
cessing.

! - X
In view cf the growing international trade in wet blue, the need for
quality control and standard specifications is great. As the raw material varies

from oountry to country, each country should asoertain, and then offer, the quality
that it can maintain.

Table 2 shows the combined data Yielded by a detailed analysis oarried out
by LRI on & mumber of wet blue goat skins from different regions of India and

private, preliminary study on wet blue cow hides and cow and buffalo ocalf .-
skins.

From the data given it san be seen that, as compared to goat skins in wet

blue, the wet blue ohrome cow and buffalo oalf skins and hide mmmw
DCutain less water, chrome and hide substance.

Goat  ow hide dow calf Duffelo oalf

pll of wter solubles 2.8-3.6 2.7 2.8-3.2° 2.9=3.0
(Per cent by weight)
Nodsture 90-50 a 0-351 ;Mi
‘ (On 14 por cent moistwre basts
Water solubles 1.06.2 S5.7T 4.9%5.2 S=1.
Petrolom other solwbles 0.8-2.5 2.9 2.6-2.8 0.9-2.6
Hide substance - - 58«13 $3.7 60-62 604}
2 3 content 3.45.6 2.7 S»é-i.‘ 2.8-4.9
oontent el lﬁn
m St‘-‘hﬁ - - -»
xaioal
Shrinkage Temperature (T8 %) - - 98113 108+115
Tensile strength (kg/oq. on) 196291 26-3¢9 - -1
Tongue tear strength L
*q. om thiokness) 10-19 4457 - 16-23

Thickness (mm) - 3.8 2.3=3.0  Mia.2

fﬁ/ Y. Neyudsmma, K. Venkatabhoopathy and S, Sengaruswery, Lasther Joisnca.
vol. 16 (1969) p. 279.
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'he Indian ‘tandarda [nstitution, in co-operation with the Jemtral Leather
Tesearch Institutoc ( !1.°I) has drawn up an Indian 3tandard for wet blue chrome
goat skins - 13:5034-1368 ‘hromed goat skin in wet blue condition.

Usually, the buyer states his réqﬁimmenta for size, grade, fungicide,
moisturs, chrome and fat contents in the wet bluc state. ™v>n the method of

manufacture may be prescribad by t s buyer and kept sacret by the manufacturor.
There would be no d.ffisulty in & ianner/exporter directly supplying the material
to the ﬂninhor/importer , provided each knew the other's requiremeats.

As the importer may wish to ro-tan with a furth .c amount of chrome or other
re-tanning agents, it is advisable to have a chrome xontent around 2-3) per oent
'lr203 on weight basis, or 3-5 per cent on hide sulstance basis. Leather with
low chrome content is said to swell and shrink in transit, but thore are some
conflicting opinions about this. Heavi.y chromoad and unwashed skins may contain
loosely held chrome and account for higher chroms content on 14 per oent moisture
basis. The leathers may not contain much oil or masking agents, as they may int
fere i. further processing. "xcess water solubles may indicate the presence of
Jaggery, melasses, otc. that give rise to mould growth. The ainimum pH of water
solubles is 3.0. A lower pH denotes free minersl acid whioh on storage could
give rise to soid rotting. The shrinkage temperature is usually above 100°c.
Leathers with a low chrome content are sometimes demanded for further tanning
with additional ohrome at the finisher's end. The leathers should be properly
set and should contain not more than 60=65 per cent moisture and not lees shan
45 per cent.

The variability of the data prove the necessity of a prior understanding
between tanner and buyer in regard to specifications.

Information on the practices followed by Indian tanners in sortiag out wet
blue lesthers is inoluded here as it is felt that such information is useful for
establishing guidelines.

Before paocking, the skins ars sorted into six grades. The selection is
based ont (g) origin of skin, (}) swbetasce, (g) sise, (g) fineness and
smoothness of grain, (g) fullness and tightness, (f) uniformity of tanning amd
moisture and ohrome contents, (g) colour (should be light bluish), (B) skin
pattern (should be square) and (}) freadom from wrinkles, surfece soretohes,
blomighes, etc. T"he sele~tion qriterie vary from buyer to buyer, country to
ocountry and upon whether the leather is cow, buffalo, goat or sheep skin.
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Generally speaking, countries in Yeutern ™urope have stricter &rading require-
ments than those in “astern "urope.

Sale is on the basis of total surface area. ‘ectain countries buy on a "lot*
basis, & lot containing a "mix' of oversised and undersised skins, in addition to
regular grades. lere again, what constitutes a ‘mix', 'run' or 'lot* parcel varies
from oountry to country. ‘ighter quality nontrol and a clearer definition of
these pru~tices are necessary so that any ocountry wishing to buy on the market oan
be assured of set international standards.

Joat skine are classified in India as follows:
dlaa: ‘ises below 24' length and 16' width or above 44" and 32" width are

rejected. The sises arv: large 36" and above; medi'm 32=3"; amall 88-32";
and undersmall 24-28". For each size, agein, thers are 6 grades.

Scede L lats: mmnMMnnm, wmooth grain, full flanks wish
apummmtmh-ﬂacaotmthntmml defects, which oould b
hesled, or mall blenishes, soratohes or similar surface pitting, whioh osuld be
oovered essily. (Jelection: about $ per oent. )

fesde llc Zada: ™he skine should be the same as the lsts but with wp $o
four defects, which may be acre visidle. However, there should be nc defects
such as deep cuts, drewm grain, pipiness, stripping of the grain, etc. (Belection:
about 15 per cent.)

Scode L1 - Jods: Skins should have & good grein, but may hawe up %o aix
defects. The skins should be f.co of veina, loase and thin flanks. (Jelections
25 per oent.)

Scede 1Y - 4thgt Mmmmnmmmwxmmsqﬁ
sdges, pook a other marks are sccepted. There should be a usable ares of not
less than 60 per cent in the butt portica, however. (Selections 25 per cem.)

Scade - 3MMat These have poor grein oharacter, reised and pitted defects,
soratohes, pook and tiok marks, butcher outs. ™e usable area should be net less
than 40 per cent in the butt portion. (Jelection: 2% per cent.)

Scade VI - Gthe: Similar to the 5the, but with & usadle area of not less
than 30 per cent in the butt portion. (Seleotion: 5 per ocent.)
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'JMix':1 For each size, the skins are graded as above. The follow-

ing is a suggested pattern for mixing them:

8i2¢ (imches)

—

Txtra large 40 up ‘4 up

Large 36-40  22-24 5 15 25 25 2% 5
Medium 32-36  20-22 10 20 25 25 15 5
fmall 28-32  18-20 5 20 25 25 20 §
Very emall 24-28  15-18 5 20 25 25 20 5

T™he hides are graded into three or four ocategories as follows:

Scads 1 - lata: The hidee should have good grain, well-filled flamks, and
not more than two small defecta. They should be completely free of flay outs and
drewn grain. (Selection: 25 per oent.)

Geade Ll - Znds: ™e hides should have good grain, filled flamks, end mod
more than four defects. Healed soratches snd 25 per cent drawm grain are tolem
ated. (Selection: 40 per cent.)

Scade 111 - rds: The hides should have & good grain, but with up {0 sis
defeocts. Drawn grain and louse substance should mot be more tham 50 per cend.
(3election: 30 per oent.)

dxade Li: T™e remaining 5 per cent.

The tanned aking or hides should bs packed in solid wooden casss disiafected
against peste and disease. The leather should be well covered with polythens
sheoto and there should be no possibility of its drying. For qont skin eaport,
the following sises are presoribed for the boxes:

Large 40 ee 18
Mediun 3 20 17
mall 3? 18 16
Very small ¥ 17 15

"“ach case contains 300 pieces of wet blue chrome goat or sheep skins, or % pieces
of cow or buff calf, or 25 pieces of hides. T he bex should be banded with steel
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baling plates, 15~20 mm wide, and sealed by the buyers’ ropreaontativo with at
loast two meals.

Sorting

The following data present the experience of the Indian tanners in the .
preparation and export of wet blue. The material is sorted at four differunt
points of processing, namely, raw, limed pelt, pickled and ohrome tanned stook.

Joat.aking

The demands of the West "uropean market are for: 32v-44" sise; 0.8-1,0 mm
thickness; fullness; tightness; fine smooth grain; square pattern; freedom
from wrinkles; bluish colour. The skin's origin (location, area) also counts.
The Tast Turopsan market demands are: minimum length, 28"; maximus length, 44';
minimum width, 16v; mazimua width, 32',

The skins are seleoted in the rew. If they come from & slaughter house and
&re in proper season, about 80-30 per cent are selected for wet blue; the rest
g0 for vegetable tanning. If the stock is from the villages, eﬂg 1085 per dent
will go for chrome and the rest for vegetadle tanning. In the rﬁwm:
smaller peroentage goes for ohrome temming.

The necond and third sorting take place when the skins are in the lined and
pickled oondition. About 8-10 per cent may be amud and processed Yy vop-
table tamning.

™e final sorting oomes in the wet blue stage. Tejeots usually only run abous
1-5 per cent

In the cane of the markets in Bestern Barope, the sorting is not so striot.
Jnoes the rew skins or 1imed pelts ave sslected, theve is 1ittle Prther vejection.
This is aleo due o the fact that gredes I-VI are acospted in a mix, vheress for the
markots in Western ™urope, grades I-IV only are ascoepted.

Raw .

Both wool and hair shesp skins are in demend. France, pain, Japan, the
United Kingdon, Yugoslavia and Jsechoslovakia are the ajor buyers todey.

iieen 28"-44" (area up t0 8 nq. £%.) are in demand, but only up to Ind end
4th gredes are accepted by many countries.

The following observations are based solely on the owimo of the Indian
leather industry:




law salection: ‘'lejections may be many in the case of sheep skins. Hair
or wool sheep are difficult to grade. Jnly up to 5 per cent may be rejected in
the raw. If the goode are already hair-pulled skins, up to 25 per cent in the raw
may be rejacted.

Lime gort: At this point, an additional 15-20 per cent may be rsjected for
chrome tanning. In the rainy geason; tha selection may be 50-70 per cent. Black
wooled pelt is diffiocult to judge even at this point, however.

Sigkle gort: At this point, another 5-10 per cent may be rejected.

Chrope blue: If the above selections are made properly, the rejections need
not be more than 5 per cent. Thus, for 100 raw skins & maximum of 60-75 in the
blue ars obtained.

It is worth noting that there hos been heavy demand recently for rejected vt
blue chrome goat and sheep skins. These fetch a reasonably good price, partiocw-
larly from Spain. In general, Western Turope accepts 50-T79 per cent of the wet
blue chrome skins offersd, but the sountries in Sastern Burope accept 80-90 per M

Sohides and cox calfl

There is a large demand for wet blus chrome cow hides from Italy, one of the
largest buyers, and from the United Kingdom, France, Hong Kong, Hungury and 3weden.

*

Soscifigations: Area 11-13 sq. ft.; thickness 1.5-1.7 mm in bluej no
splitting; softer leather with masked chrome tannage. Thirds and fourths are
in demand in Oweden.

Bap gors: Up to 10 per cent cow hides rejeoted.

Liaing aart: Up to 30 per cent rejected.

Bigklg:: Up to 1© per cent rejected. :
Thus, 10=40 per cent of the raw hides are rejected prior to chrome teamaing.
Bl call

The demand for Luffalo hide and buff calf is ever increasing. Itely, the
United Kingdom, Australia and the United States of America are the largest buyers.

The requirements for buffalo calf are: area 5-8 sq. ft. (sometimes 11-14
8q. ft.); full hide (not sides); 1light colour: light tannage; uniformity in
tanning, dryinz and chrome fixation; smooth grain with few pronounced wrinkles

in the neck area. 3alections for the United States are:t 50 per cent lst;

50 per cen’ ¢nd. This is a difficult demand to meet.
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Sort: Raw rejects up to 20 per cent (in bad seasons up to 40 per ocent);
liming rejects up to 30-40 per cent; and pickling rejects up to 10-15 per cent,

This means that 40-50 per cdkit may be rejected prior to ochrome tanning. Very
thiok necks and very loose bellies &coount for these rejeotions. In the oase of
cow and buffalo hides, the leathers exported in the blus are not split. Nany
advanced countries prefer unsplit hides because they cannot rely upon the accuracy
of splitting in the developing countries. This has to be loocked into closely,
however, as exporting without splitting means more weight, more water, acre
freight, eto. Also, 1if split at source, the splits could be profitebly uttlised
for ohesp lesthers by the daveloping countries.




3 ® 4. 74






- 56 -

V1. FRASIBILITY STUDIN

Before setting up a tannery, a feasibility study should be carried out. In
certain developing countries, tradition, religion and customs have an impact on
the leather industry; these should all @ . taken into consileration, Many other
factors covered by the study will vary from country to country. In most of the
developing couniries, raw materials and labour are available in abundance; but

the costs and skills of labour vary widely. 3imilarly, iransport is often a

major problem.

Keeping such limitations in mind, an exercise is made here to indicate the

guidelines for & feasibility study.

Suryey

Data relating to the existing market condilionsi local resources, skills
and production capacity; imports, exports, internal and external demands; and
the future prospects for the industry in the country are collected and analysed

Capacity

. The capacity of the tannery to be built is determined, based largely upon
the nearness and size of the markets and on the availability of funds. A minimum
economic unit is worked out for each line of production. For wet blue chrome
skins, & min.imum aconomic unit may invol:: production of 2,700 pieces & day.
(Discussion in this and the nexi chapter is based on a uni. of production of
10,000-12,000 pieces a day.) Initially, production may he started with half the
daily capacity and stepped up to full capacity over a year. There must always

be room for expansion of production.

Looation

The location of the tannecy depends upon several factors:
(a) Jearness to slaughter houses;
(r) Steady supoly of raw material at a reasonable price;
{c) Nearness to rail, rcad and shipping lines; dquick and cheap transportj
(4) Plentiful supply of good water;

{e) Possibility of disposing of tannery effluents into a nearby sewerag.
system;

(f) Adequete powar supply;
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(g) Availability of labour, skilled apd unskilled;
(h) Land at reasonable price;

(1) Proper environment - housing, health and educational facilities for
staff;

(j) Proximity to markets.

No single location can enjoy all thcse condition, but first priority is
given to a site with an assured supply of water and easy disposal of effluents.
Nearness to the raw skin market and an agsured supply without resorting to long
storage are also advantages. Raw material and transport costs are othor important
oonsiderations.

Iechnology

Requirements of machines, skills, labour, etc. vary, depending upon the type
of technology to be used, or the process to be followed. The technology should
be appropriate to the conditions obtaining the raw materials, and the end products
to be wade. Though the tannery will concentrate on the production of wet blue
chrome for export, consideration should Also be given to the manufacture of vege-
table tanned and chrome orust leathers. The possibility of adding a finishing
unit at a lator date should also be thought of.

Shedes of Rlant snd sguinmant
2rias xacaus _paddias

In the manufacture of chrome leathers, wet operations from sosking to tanning
are done in drums uad/or in Mlu. Some tanners prefer to use only paddles for
soaking, liming, de-liming and bating; they use drums for pickling and tanning.
De-liming and bating are also often done in a drum, however. The paddle cperation
is thought to give better grain and milder treatment to ths pelt; also power
requirements and costs are slightly lower for paddles than for drums. The modern
trend is to use only drums from soak to tan. Drums take up less space, need less
float, and give less effluent than paddles. There is also a saving in time and
better exhaustion of materials. There is also a trend to combine two or more
operations in the same drum. Drums can be advantageously fitted with sutomatio
prooess control equipment. Such equipment is oostly, however, and lack of spare
paris and service facilities make it more diffioult to use in developing oocuntries.

Drume

Wven in the case of simple wooden drums, there are many factors to be oon-
uidorod:u/ ‘a) length/height ratio, 't pegs or shelves - their sise, shape,

R —

i1/ R. L. gykes, Leather, vol. 171 (1969) p. 29.
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quantity, () feed at one end or both, (4) the optimum lifting system for goods
of a particular area and/or thickness, if any, (=) relationship between liquor/
goods ratio and the lifting system, if any, () desirability for drums to be
reversible, (&) need for varying the speed during tanning, (%) the ideal load-
ing for a given drum, and (i) the real purpose of drumming - mixing, flexing to
aid diffusion, or generating heat. Great attention should therefore be exercised
in choosing the right type, size and number of drums. The capacity of a 10' x 10
drum is calculated as follows:

(a) For practical purposes the working capacity, inclusive of float, is
taken to be two fifths of total capacity, i.e. iz 15x5110127x§ = 8,500 P,

(b) For liming, the goods to float ratio is 1:2 or even 1l:l. A 10' x 10!
drum oan therefore take a 2,80C kg load of skins. For liming 2.5 tons of skins
(10,000 pieces), four drums are needed.

(¢} Por chrome tanning, the float ratio is 1:1 and that for pickled pelt

only 0.6 kg, a8 against the raw weight of skin at 1 kg. Therefore, three drums

will be sufficient to treat the 10,000 pieces. Picklinz and chrome tanning oper
tions take only 3-4 hours per batch however, and with three drums working in two
shifts (8-10 hours), it is possible to process 20,000 pieces in one day.

To process 10,000 skins a day, the drums requirements would be the following

Soaking, liming, de-~-liming and

bating (4-day process) 4z4 = 16
Painted skins (3~day process) . x4 = 12
Pickling 3 3
Tanning 3 3y T
3pare & 4
To‘al 20 or 24

If pickling and tanning are done in the same drum, three drums should suffic
for 10,000 pieces. If sorting is to be donc after pickling, or if an equilibrim
pickle is to be given before tanning, the drums for pickling should be separate |
from the drums for tanning. The capacity of the drum will also vary with the .

amount of water used as a float.

For hides, only a 2-day process is given from soak to bate, and this requires
only 2 x 4 = 8 drums,

The speed of the drums in soeking, liming, etc. is about 2 rpm, but in
pickling and tanning it may be 6-8 rpm.

The normal drum consists of a wooden body, iron.fittings, and driving unit. ’
The body is made of planks held togather by hoops. In several developing oountrie
the drums are imported, but it should be possible to meke them indigenously, uti-
lizing local materials and skill, If neéassary, the door and other metallic

fittings could bhe imported.
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Padd

A paddle consists of a stationary, shallow, wooden or cement concrete trough
with wooden blades to mix the solution and move the pelt. The conatruction is
simple but it is necessary to know the correct sizes of the vat and the wooden
paddle. The paddle should be fixed off--centre with more space in the front and
less at the back wall, otherwis: the skine will either tend tc sink to the bottom
or get tangled around tha blade.

In selecting the type and number of paddles, the size of the paddle and the
loading capacity have to be determincd, aes in the case of drum. In the paddle,
the ratio of goods to float would be 1:3. "A paddle 7'3" in length, 6' in breadth,
and 2'9" in depth would havs a loading capacity of 600 kg skins, i.e. 400-600
pieces. A R' x 6' x 3' paddle would carry a load of 550 kg.

The capacity of the paddle can also te obtained from measurements of the
trough. The following formule is used: ‘

2
Fxb-(%)% + 2r (t-r-0.08) x b

where F = cross seotional area of the total, b = breadth in metres, t = depth in
metres and r = radius in metres; 0.08 is factor for the vat filled up to 8 om
| below the top adge of the raddle.

The speed of the paddle varies from 8 to 16 rpm, according to the operation,

Rits

To a large oxtent, pits have given way to paddlec and drums, but they are
still used where power is scarce or costly and in the small-socale sector. The
pits are oonstructed of concrete. They ar: usuelly above ground level, with an
opening at the bottom to drain off thu wsste or used liquors. In hot and tropical
conditions, however, they are constructed underground (sunk-in pits) which helps
with temperature control. A rocking systom is used to agitate the hides.

{ Machines
Tanning machines are manufactured in different widths to matoh various
sizes of hides and skins. A machine intended for hides cannot be equally effec-
tive for skins. For each operation, there are different models: for moderate
output, fast output, continuous line feeding, etc. In chocsing the machine,
thought must also be given to its weight, power requirements, etc. Both hydraulio
and mechanical machines are in use; hydraulic machines are very costly, though
the output and quality ars high. For certain machines, :.g. fleshing machines,

a hydraulic system is not needed. Pneumatic bolsters are considered advantageous.




In choosing machines, dzveloping countries also have to consider the
availability of: (a) foroign oxchange, (b) spare parts and tools, (c) proper
service for setting up, maintonance and repair, (d) properly trained operatives

and (e) cheap labour.

Apart from paddles and drums, the imnortant machines roquired for wet blue

chrome leather making are fleshing, scudding, and soetting ma hines.

Other equipments In addition to tanning machinery, the tannnry noeds a
boiler, transformer, workshop equipment, laboratory equipment, inetrumantation,

process control equipment, atc.

ggxout

The layout of the machinery should allow either gravity or pipe-line flow.
Where land is svailable, a pipu-linc flow system is prefered.

Where land is difficult to get, the only recourse is to constm.ot a multi-
storeycd building. Herc tho gravity flow system can be used. Tho raw material,
after wet operations on the ground floor, is taken +o the top floor. It is then
fod from tho drum on ths top floor directly into a drum on tka floor balow for

the next operation. The finished leathers arrive finally on the ground floor.

It is very important to plan for future expansion, Shed type cons*ructions
ary advantageous in this regerd as they -an be added as and when neceded without

disturbing the oxisting set up and location of machinery.

i ana cngtruction

Floors must slope towards thc sewerage systom (channels for the outflow) to a
allow proper cleaning. Floors should elso be non-slippery, preferably made of
cement. Acid/alkali resistant tilos and coment may be used in some sections.

The inside walls should be of coment construction to resist the high humidity and
the action of chemicals, s2lt, atc., DXNquipment should not be attached to the walls.

The tuildings should be positioned in such a way that odours emanating from

the tannery will not disturb the noarby community.

Requirements of hot and cold water, stcam and slectricity have also to be
calculated. Distribution points for thesc wust also bs determined. For all
motors, an varthing system is important. [n wet separtments, special precautions

have to be taken. Safcty arrangoments against firce, and for machinery are necded.

Proper ligrhting arrangemcnts nave also to ba madc. As selection of skins ie

important 2t aeviry stag: of processing, provision should be made to let enouzn

north light into the production yards by means of conveniently fixed sky lights.
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kand._xgter, pover snd sewerage

Five acres of land should be allotted for a tannery processing 10,000-12,000
skins into wet blue chrome leather a day. The covered ares should inolude the
production unit and auxiliary units such as stores for raw hides, chemiocale,
finished leathers eto., workshop, office, laboratory, separate boiler and trans-
former houses. - Aot

Nater remiirement
Suffiolent water should be aveilable for (s) the prooessing of skims,
(b) personnel utilities @ 100 gallon/person/day, (o) the boiler and (d) gerdening,

It is generally estimated that, for processing one pound of ravw skin or hide,
to the piokle stage, 5 gallons of water are required, and 6 gallons to arrive at
wet blue chrome lesther. PFor processing 10,000 skins, 60,000 litres, or 600 oubic
metres of water are needed per day. An additional 100 ocubio metres, for various
other purposes, should be allowed. Storage capacity should be one third of the
oonsumption. The water supply should be obtained partly from the tannery's owmn
wells and partly (partioularly potable water) from the sunicipality.

Scxerage axaten
The volume and nature of the effluent, and the proxiaity of a sewerage systen
will decide the mystem for treating and disposing of effluents.

A B

In the case of wet blue ohrome leather, the effluent oontains soids, salts,
lime, sulphide, and ohrome liquors. Ry judicious adjustment, it is possible to
precipitate mutually lime and chrome and neutralise the acids, but it is diffioult
to remove salt. The general principle is t0 run the waste liquors from each
cperation into settling tanks where mutual precipitation of lime and ohrome takus
place. The supernatant liquid is further adjusted to pH 5.0 and passed through
a filter bed. The liquor, so treated, is asrated before it is disoliarged into
the neiurby sewerage line.

Eoweg

.. Tha. power requirement should be oa.lgulatgd on the basis .of general lighting,
motors oonnected with the mechinery, paddles and drume, heating, air ocnditioning,
ventilation, exhaust fans, street lights, requirements for workshop sto. The
wiring diagrams have to be prepared early so that as the construction proceeds,

the eleotrical services can be provided conourrently.
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Pergonnel rogqui nts

A tannery needs administration and accounts staff; chemists; a teohnologilt/
technician; a works manager and a general manager; foremen/supervisors; skilled,
semi-skilled and unskilled workers; and a maintenance force.

The personncl requirements for a tannery processing eight tons of oattle
hides for ohrome upper leathers daily, using modern equipment and situated in a
country with a good labour supply, have been estimated as follows: '

Cate of work fo Nygber

Management and supervisory personnel:

General manager 1
Plant manager 1
Chemist 1
Book-keeper (aoccounts) 1
Foreman 1
Maintenance 1
Stationery manager 1
7
-

Non-production workers:
Secratary 1
Offiocec olerk 1
Utility delivery personnel 4
3 6
-

- Direot labour!

Hide house 5
Beam house 12
Tannery and finishing il
a4
Total 47
L]

It is interesting to note that the number of management and supervisory
personnal (7) is high in relation to the number of production workers (34).

For wet blue chrome leather production, the total number of employoes oould
be reduced. In finishing and machine shop yards the direot labour could be
reduced from 17 to 10. Direot labour would then be only 27 and the total work
force only 40. The ratio of management to production workers would be 114 (7 to

27). The ratio of managoment and administration would be 113.

13/ 1LO Report No. II (1969) p. 29.
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As oontrestod to the abovo ostimate, the distribution of the work forces
in two tanneries in India processing 10,000 picces of wat saltod goat skins a
day, is given below.

o Watoh and ward
.. Delivery persuaml

3. Jkilled worikcers
. Unskilled workers

145

. In Tenbery 4 the manegenent/production lﬁw retio is 1:4s with m
and Muﬂn’uu put together the ratio is 1:13:2. 1In Tennery B the ratics are
116 and 1:3 respeotively.

1. Gonerul manager 1 1
Works manager 1 1
Technicians 3 1l
Chemist - 1
Supervisors 12 3
Maintenance 8 10
| Workshop 10 -
Engineer - -
36 17
| - -~
|
! 2. Office manager 1 1
Jlerks 2 k] s
Cashior 1 1
Store kasper 1 B
4 §
R X . -ﬁ , :
o 18
55 ¢
£ .
an fo
i ——
105
w—

e -

Thus, in & nodern tannery produoing blue ohrome leather, the retio between
ssnagenent-administration staff and production labour is 113.

- It is also possible to arrive at the following factor: for processing 10,000
skins 70 to 100 direot labour personnel are needed; this means that for evemy.
100-150 pieces processed, one worker is noeded. The general safe estimate is for
every 100 skins processed one worker is mam.

lavestnent

To arrive at total investments, doth non-rocurriu and recurring expenditure
have to be acoounted for. The non-reourring upeudi ture covers the ocost of lud.
building, plant and equipment, auxiliary services like water, power, steam sewerage
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and laboratory. The working capital requiraments are based on the stock of raw
hides and skin, finished stock, ohemioal and other storee, outstanding salas

bills, oredits etc., expenses on labour, management, power, water oharges eto.
Usually 25 per oent of the annual total recurring expenditure (i.e. for 3 months)
is reckoned as working-capital in the tanning industry. However, as wet blue
ohrome leather manufacture %akes only 7 days, oompared to one month for produocing
finished leather, it may be enough to take the expenditure for one month, i.e.
one twelfth of the total.

In addition to the above, provision has to be made for contingenoies.

Uapital outlay is the sum total of the working oapital and the non-reourring
oxpenditure.

Ehaaing of funds

Once the capital outlay is known, it should be phased out. The total amount
is not required in the beginning. A scheduls should be worked out as to when
exactly funds would be needed for the purchase of land and machinery, ocomstruo=
tion of buildings, etc. Production should start about one year after the begi
of construotion.

Possible future oxpansion, and other lines of production that mey be teken
up, should also be taken into acoount.

Seurcss of funds

Funde may be raised by equity oapital, long- and short-term borrowings with
deferred paymer.t, or sasy loans, where possible. The interest rates vary from
oountry to oountry but 8-10 per cent may be taken as average.

Zofit sad loas scoount

The feasibility study should clearly show the profitability of the invest~
ments, For this, the manufacturing oosts have to be worked out. The cost struo-
ture and prioing must also be worked out and compared to the norms in order to
find out where eoonomy oould bs effeoted.

For the manufacture of wot blue chrome leather, the following rough figures
could be ussd for purposes of calculation: on the oost of the raw material, the

cost of chemicals nmey be around 5-6 per cent, labour and supervilio.nﬁ-‘-B per cent
and overheads about 6-10 per oent. At today's ruling prioces, tha manufacturing
costs per piece of skin (average 4 sq. ft.) would be about 4~5 United States
cents/sq. ft. and for the hides 5-6 conts/sq. ft.




sales and profits

The total sales revenuss.are then salaulatad,. grosa profits determined and
taxes deducted to give net proﬁtl:“ Turing the first year or two, when the pro-
duotion programme is not in full swing, there may be ao profits. Therefore, figures
should be reckoned for the first five years. The assets and liabilities should
also be indiocated over a fivewyasar period, as well as the cash in-flow and out-flow.
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Developing countries often lack knowledge of the stops necessary to export
their products. On the other hand, ths market countries sometimes have little
knowledge of the status or potential of the industry ir the developing countries.
Thus, there is a need for market studies that would assist the developing coun-
tries to sell their products and establish market channels.

The developing countries also lack experience in determining their cost
structures and quality standards.

Only proper cost accounting methods can remedy this eituation, however.
Only when costs for converting the raw hide and skin into export products, i.e.
pickled pelt, vegetable tanned and chrome tannad leathers, have been determined
is it possible to choose a line which is more profitable to export.

Tables 3 and 4 give a break-down of prices in India. These figures are only
offered as a guide as prices and costs vary with time, and from country to country

Jatle d. 2
cents
2ogt _per piece ‘
Droossging
Average Labour
Skin or weight Raw per vore Total
hide (kg Material Chemicals piece heads processing Total
Goat 1.0-1.2% 100-120 bod | 6~7 56 16-20 116-140
Jheep(hair) 1.5-1.75 160-175 7-9 8-9 5-7 20-2% 180200
Sheep(wool) 2.0 90-105 5-6 7-8 56 17-20  107=-127
Buffalo
salf 34 90-105 16-18 10-12 10-11 36-40 126-156
Jow calf 4~-5 130-160 20-22 13-15 13-15 45-50 176-212

Jow hides 10-11 290-320 53-60 25+30 25-30 100-120  393-440
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Table 4. ost and m?;ket prices for Indian materials
US dollars

Average vost
Skin or hide size/area price Yarket price
BSr piece Rer _pigoe
GOlt 28‘40" 1- 2"1.4 107'109
el
Sheep (red hair) 5.00 1.8-2.0 2.4-2.6

Wool sheep 5.75 1.0-1.3 1.4~1.5

Firsts (5 per cent) \
Seoonds (15 per oent) 0.3
Thirds (20 per cent) / :

Pourths (25 per cen*® 0.22
Fifths (25 per cent) .

Rejects (10 per cent)

Cow hides 18.00 | 0.25
Runs (30 per ocent) | 0.28
Fourths (40 per cant) 3.5-4.5 0.26
Fifths (20 per cent) 0.24
Rejeots (10 per cent)

Buffalo ocalf 5.5 0.4
2uns (70 per ocent) 1.3-1.5 0.36
Rejeots (30 per cent | 0.23

——M
The need for market surveys and market intelligence cannot be over-emphasised,

A oontinuous study should be made by each country of its competitive position in
the world.

Serious consideration must be given to the economics of export. The
primary step is to identify the producte; the markets; and the oapaocity end ocom-
petitive position of the country. The over-all picture of the industry has to be

taken into account in determining the quantum, quality and type of product %o be
exported.

uxport of leather in place of raw hides and skins means increased foreign

exchange earnings and additional employment. This additional value is indicated
in the following oxamples. !

The number of raw sheep skins exported to Western urope by the developing
countries in 1966 was estimated to be around 45.8 million pieces. If these had
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been exported in wet tlue chrome condition, the value added would have been
%12.5 million.(§0;28Aextra per picce). Had they been exported in vegetable
tanned form, they would have yielded even greater value, namely ’17.3 million
(10.39 per piece). 7imilarly, the added value obtained by exporting wet blue
chirome leather from the 12.7 million raw goat skins exported in 1966 would have
been %50.9 millicn (at :0.40 per pisce), and ‘53 8 for vegetable tanned leather
(at %0.47 per piece). Thus, the developing nations would have earned an additional

amount of $63.7 million for the ysar 1566 by exporting the same ,aw goat and sheep

skins in wet blue condition.

Other benefits include the utilization of chemicals and the growth of auxil-
iary industries in the country.
nxport_of vemgetablg and wet blue chrome leathers
A recent studygp . on the merits and damerits of exporting wet blue chrome as
contrasted to vegetabloe tanned, showed that:

(a) 'Yet blue chrome axport fetches less foreign exchange, 100 pieces of
blue chrome earning only 1,177 shillings as compared to 1,272 shillings for vege-
table tanned, i.e. a total loss of 7-8 per cent in foreign exchange;

(b) The labour content is reduced by 40-50 per cent in blue chrome pro-
duction;

(c) Freight charges are higher, by about 50 per cent, and as most of the -
frsight charges are paid in foraigr currency met foreign exchange earning is
reduced further:

(d) Where there are export duties, the revenue accrued to the Government
is less;

(e) Processing time is less *han one fourth that required for vegetable
tanning;

(f) 3mall-scale units are at a disadvantage with their limited funds and
machinery and are unable to compete in the rew market.
Wet blue chrome production results in concentration of business, displacing
the small units. By exporting the leathers in wet blue, the oountry loses
foreign exchange to the extant of 3 per cent in the case of hides, and 9-10 per

cent in the case of buffalo calf leather exports.

However, if the production costs and sales revenues are compared, it is oon-
giderably more profitable for the tanner to produce and sell leather in wet blue
than as vegetable tanned: the net profits and the turnover are higher. However,
while the tanner berefits,; the country loses, to :he extent of 3-10 per cent in
the total exchange earnings. This could be corrz:ted by levying duties on the

exports.

20/ K. Sechiagiri lao and V. . !lohamed Hussain, Leathers, No. 6 June
(1969) p. 17.
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Wet blue chrome export means diy,rliﬁcl_tion of product and export markets.
fact, it was the introduction of wet blue ohrome in international trade. that. in-

creesed the prices. The market preferance in-Sastern Turope is .for wet. blue.:chrome,
mmhammmm«thtmneumnhtmw.

However, this diversification and the increased exports %0 oountries in
Bastern Burope has rosulted in desreased earning of hard currency. There is yeot
another danger. The export of wet blue chrome is not oonducive to the growth of
the finished leather and footwear industry xithin the country. The bdest quality
hides and skins are used for the wet blue chrome export. The wet blue ohrame
tanner, with comparstively lower risks and low capital investments, has an advan-

tage when buying the raw material. Therefore, the exports of finished leathers
and footwear suffer.

In

It is olear that a country has to take an over-all view of the staduy of She
industry: its capacity to expand and export; the quantum and quality of spors
and the net foreign exchange earnings. Sunenmminmmw
and export duties or fixing a ceiling for the quantum of emport for Wy one type,
uay be found necessary to achieve the twin cbjeotives of promoting exports aad
promoting the industry within the country,
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VIII,

In the leather trade, 'crust’ denotes tanned leather before it undergoes
machine operations and finishing processes. These crust leathers are tanned with
vegetable tanning materials, lightly oiled, dried and trimmed, and contain only
10-14 per cent moisture. They are easily packed and baled. Area and weight oan
_be correctly measured.

It would be advantageous if ohrome tanned leather too could be exported as
chrome crust in place of wet blue chrome. However, certain subtle problems arise
in defining chrome crust leather.

Unlike vegetable tanned, chrome leather does not easily wet back on drying.
To overoome this, wet blue chrome is further treated with vegetable tans or
syntans, wetting agents, etc. before drying. Such a leather wets back more read-
ily. This additional treatment may also involve some further machine operations,
e.g. shaving, setting and staking. As this processing could be continued right
up to the point cf finishing, it is necessary to define the stage at whioh the
leather oan be scalled chrome orust.

Chrome tanned finished leathers and chrome tanned crust leathers have courted
import/export duties, due to lack of definition. This problem is aggravated where
incentives are given for the export of finished leathors and/or where imports of

finished leathers are discouraged. A clear definition of, and differentiation
between, finished and crust leathers is necassary.

A committee set up especially for this purpose at a "Tanners' Get Together"
in tladrag in 1970 adopted the following definitions.

Leather shall be deemed to be finished if it has been subjected to a minimum
of six of the following processcs/oporations: shaving to required substance;
dreing; mordanting; fat-liquoring; setting; staking; bduffing; pigment or
aniline finishing; plating and measuring. This arbitrary definition was made
to clear doubts for purposes of customs, export/import duties, eto.

There are categories of crust leathers: ready-to-wet and ready-to-finish.
The crust leathers are also called natural chrome crust; mordanted crust; re-.
tanned crust; chrome st2ined crust; dry chrome crust; rough crust; off-the-

board crust; etc.

The need to export chrome crust

Dry crust eliminates many of the problems involved in wet blue chrome

exports {c.g. high moisture content; wrinkling in packing and transit; aocid




- 71 -

-

damage in storage; partial drying, causing patchy dyeing; and diffioulty in
measuring.

The major problem with dry orust is the difficulty in wetting back uniformly.
Once dried and stored, certain irreversible changes take place in the chromium
complexes fixed in the leather and these may pose problems in re-~tanning and
finishing. However, present-day understending of the chemistry of chrome com-
Plexes and chrome tannage, has made it possible to produce a readily wettable
chrome tanned dry crust leather. .

chrome orust leather has several sdvantages: packing is easier; freight
oharges are reduced; grading is easy and area can be measured reliadbly. This
means higher returns for the same unit af leather. This also takes the exporter
cne step closer to the production of finished leathers.

Some chrome crust leather is already on the market and there is a growing
demand for it.

Thers are several methods of cbtaining a readily wettsble dry chrome leather
after long itorage: incorporating soft soap; wetting apn't"-; vegetable and
synthetic tans; long chain dicarboxylic acids, etc. Ihatever the method or
material used, it is essential that: the chrome crust leather wet back fully and
uniformly; there be minimum changes in the chrome oomplexes; the physical and
chemical properties remain the same on storage; the crust behave as ncrmal wet
blue leather when soaked back; the wetting and other agents incorporated not
affect final properties of the leather (tensile strength, water resistsnoe etoi)y
the orust be usable as a raw material for conversion into any type of leather,
ranging from upper leather with "temper" to a &love leather with "run".

Wetting agents have a tendency to reduce tensile strength., Mordanting agents
(e.g. vegetable tan) impart darker ocolour, making it difficult to finish the
leather intc pastel shades; they too tend to lower tensile strength on etorage.
Certain other agents cause the leather to absorb too much water and make subse-
quent water-proofing difficult. Some agente interfere with uniformity in dyeing
and finishing. =

Two distinct categories of crust vere mentioned earliert ready-to-wet and
ready~to-finish. Ready-to-wet leather ie obtained simply by inoorpor.tin"may o
suitable hydrophilic agent, but ready-to-finish leather undergoes a number of
mechanical end post-tanning operations. When experiing these leathere, a clear
understanding should exist between the finilher,/importof and tanner/exporter.

Suoh leathers are usually re-tanned, fat-liquored and dried. Today, the dewhnd
is more for readywto-fintshy -  coeemeo
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"rocesses for chrone crugt from wet hlue ohrome
goat gkins
Wﬁj

The wet blue chrome leather is sammed, shaved uniformly and the shaved weight
noted. It is thon soaked back, washed w:ll and neutralised with 0.5 per cent
sodium bicarbonate with 500 per nent water, run for 15-20 minutes in a drum and

then washed in two changes of water.

The neutralized leathers are drummed with 0.25-0.5 per cent sodium lauryl
sulphate or any sulphated alcohol and 200 per cent water for 30-45 minutes. They
are then taken out, fat-liquored for 30-45 minutes in a separate bath with
0.5-1.,0 per cent sulphated fish oil and 200 per cent water at 50°n), and horsed up.

Next day, the leathers are put out, oiled up with two parts kid finishing
oil sand one part fish oil, sammed, set and hung for drying, and piled for two %o
three days. The dried goods are saw-dusted, staked 1ightly,K buffed, trimmed and
aasorted.

22/
Mordanted orust
The neutralized goods are treated with 0.75-1.0 per cent sulphated fish oil
and 200 per cent water at 500’) for 30-45 minutes. Then 4 per cent vegetable tan
extract, dissolved in a small quantity of water, is added. After drumming for
15 minutes, the goods are taken out and horsed up.

Purther treatment is the same as for natural chrome crust.

Dy _ohrome orust

The following process has not yet been tried out on a oommercial soale.

The pickled stock is tanned with 331/3 per cent basic chrome liquor added
in three instalments. In the second feed 1 per cent wetting agent is added. The
third portion of chrome is added after basifying to pH 3.5. After running for one
hour, 0.2 per cent cationic fat-liquor and 0.5 per cent mineral oil are added to
the bath. The stock is drummed for 30 minutes and further treated with 1 per ocent
fat-liquor containing one part emulsifier and three parts castor oil at 45-5000.
The leathers &re piled overnight, dried and staked twice.

Crust lining
The rejects are washed, neutralized with 1 per cent sodium bicarbonate (pH

in cut section 4.5-5.0) washed, mordanted with 1 per cent syntan and J per cent

spray dried wattle extract powder, drained and washed.

21/ 1. '. Deb and others, in Fancy, 3plit and 3peciality Leather (Madras,
“entral leather Rasearch Inastitute, 1365) p. 16.

22/ Ibid.




-73 -

The goods are fat-liquored by drumming for 30 minutes with a mixture of
3.75 parts Turkey led Oil and 1. 25 parts castor oil; 0, 25 per cent pruervotivo
is added. The goods are piled overnight, set, sammed, re-set, dried, staked
lightly and buffed.

The wet blue ochrome sheep skin rejects are sammed, weighed, washed for
+ 20 minutes in & drum with 400 per cent water, neutralised for )0 minutes in a
drum with 100 per cent water and 1 per cent eodium bioarbonate (pH of oross
section 4.5-5.0), washed with hot water for 1% minutes, and fat-liquored by
drumaing for one hour with 100 per cent water at 60°:, 2 per cent emuleifier and
2 per ocent castor oil. When the bath is completely exhausted it is drained. | i

Top fat-liquoring is done by drusming for 30 minutes with 100 per cent water
60°: 3y 0.25 per oent cationic fat-liquor and O. 25 per cent castor oil, After
draining, the goods are piled overnight. Hext day they are wet, re-set, dried,
staked lightly by hand and trimmed.

N SR
& i

The wet blue chrome seheep skins ‘dire sammed, weighed, wéiled a8 ‘sdove, and
neutraligsed for 30 minutes in & drum containing 100 per cent water, 0.5 per cent
sodium bicarbonate and 1 per cent neutral syntan or 0.5 per cent Iedim sulphite.
Re~tanning is done by drumming for one hour with 4 per cent wattle sprey dried A4
powder in the same bath. After draining, the goods are washed with hot water for I
15 minutes and fat-liquored in & drua for one hour with 2. 5 per cent Monogen L-70 :
and 2.5 per cent castor oil, and rc-drninod.

Lop fat-liquoring is done with 100 per cent water, 0.25 per oent cationic
fat-liquor and 0.25 per cent oastor oil. It takes 30 minutes. After draining,
the goods are piled overnight. Next day they are set, dried, staked lightly and
trimmed.

<broge orust for ghoe suede leather frop
Aoat and sheep gkins
Wet blm ohrm goat and sheep skins that are unnuitsblc for grain leather
but that have clean flesh without flaycuts, tick, pockmark, etc. are shaved to
the desired thickness and washed in dilute solution of acetic acid. The leathers
are neutralized to pH 6.0-6.5 with a mixture of organic and inorganic complexing i
agents and mild alkali.

e T T AR S
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Re=tanning

Re~tanning is necessary in order to obtain a finer nap and to equalize the
leathers originating from different batches. It is done in short float at high
temperature with a combination of 6-3 chrome and aluminium or zirconium tanning

agents and a 2-4 per cent cationic fat-liquoring agent. Starch and flour (2-4 per
cent) are aiso employed -to -st4£&wm the “-bre for-better-duffing. Aluminium salts
improve buffing and dyeing characteristics. The re-tanned goods are horsed up,
set out lightly, dried in hot air to produce a good nap, sawdusted and staked,

The skine are pre-buffed on the grain in thicker areas, partioularly the
neok, before buffing on the flesh side; shaving is done similarly; final buffing
is done by the finisher.

For garment suede, the process is the same as above except that &»4 per cent
cationic emulsifier is added to the osrtionic fat-liquoring agent in the re-tanning
bath to act as a lubricant. This gives a supple, silk-like handle. Suede garment
leather should never be nailed or strained after sawdusting and staking, as this
oliminates the clothy feel.

Shrome crugt for upper: corrected grain gide

The following processes are recommended:

Re-tanning is done to give increased fullness; to tighten and give good
buffing properties to the grain; and to make the hide suit=ble for paste and
vacuum drying.

To avoid cracks in the grain, the chrome leather is first treated with a
syntan before re-tanning with 3-5 per cent vegetable tannin. Syntans of pH below
2.5 are used to exert tightening of the grain; those of pH 3.5-4.0 to reduce
surface charge of chrome leather, and those of pH 6.5-7.5 to impart fullness.

For corrected grain leather, water soluble fat ligquors should be used in
combination with raw 6ils in order to regulate the depth of penetration. 3-5 per

cent pure oil is used.

e e

Fat-liquoring is done in three stages. A small portion of the fat-liquor is
applied before re~-tannage and the rest afterwards. After the fat-liquor is
exhausted with acid wash, the leather is given a top fat-liquor with a small quan-
tity of cationic fat-liquor to give a supple and elastic surface and to reduce

migration of oil during paste or vacuum drying. Instead of the above, amphoteric
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fat-liquors or a suitable combination of anionic and cationic fat-liquors may
be used. There should be no overloading of the oil on the surface.

The fat-liquored goods are then dried, staked, sawdusted and nailed. (Buf‘fim
is done at the finisher's end). The resultant leather should be flat. Attention
should be paid to keeping the grain surface clean.

Ra-tenpage for oorrected grain lesther

There is no washing or rinsing. The wet blue chrome leather is treated with
70 per cent water, 25°) and 1-3 per oent girconium sulphate (50 per cent basi~
oity), and the drum run for 20-30 minutes (pH approximately 2.5),

It is then drummed for 40-50 minutes with 100 per ocent water, 4o°c, 1 per cent
oaloium formate, 0.5-1.5 per cent sodium bioarbonate (pH 4.0-4.3). Next, 2-4 per
cent vegetable tanning materials and 2-4 per oent replacement syntan are added and
the drum run for a further 40-50 minutes. The goods are rinsed or waghed at 5000.
Then 50-100 per cent water, 60°f}, 3-4 per oent sulphated sperm or neatsfoot oil,
0.5-1.0 per cent water-soluble synthetic fat-liquors and 1.0-1.5 per oent unsul-
phated sperm oil are added and the drum run for 40 minutes.

The goods are cold rinsed for 5 minutes and paste dried.

WM&WMM

The ohrome lesther is drummed for 20-30 minutes with 50-100 per cent water
(35%), 1.0-1.5 per cent neutral salt of s yntan or complex active auxiliary,
and 0.2-0.5 per oent sodium bicarbonate (pH 4.5-4.8). To this, 0,5-1.0 per cent
anionic fat-liquor resistant to eleotrolrtes is added and t:e drum is run for
10 minutes. Next, 2-3 per cent anionic cssin tannin and 0,2 per ocent of less
astringent synthetic re-tanning agent are added and the drum run for an hour (pH
approximately 4.5). After waghing or rinsing for 10 minutes at 50°C. 100=-150 per
oent water, 60°'J, 2 per cent sulphonated neatsfoot oil, 2-3 per cent water soluble
synthetio fat-liquor and 0.5 per cent unsulphonated neatsfoot oil are added and
the drum run for a further 45 minutes. After washing or rinsing for 5-10 minutes
at 25°C, the goods are sither vacuum~dried or hung up to dry.

Without washing or rinsing, the leather is drummed for 20~30 minutes with
70 per cent water, 250:), and 1-2 per cent ziroonium sulphate (50 per cent basioity)
(pH 2.5-2.8). After druming with 200 per cent water, 35°C, for 10 minutes, the

float is drained off. The goods are drummed again for 20-30 minutes with




0.50 per cent water, 3500, 1 per cent complex-forming auxiliary, 0.5~1.0 per cent
sodium bicarbonate and 1~ per cent less astringent syrtan (pH approximately 4.3).

The goods are now drummed for 45-60 minutes with 4 per cent chromium sulphate

(33 per cent basicity), 1-2 per cent replacement syntan and 0.7-1.0 per cent
sodium bicarbonate (pll approximately 4.3).

After washing or rinsing at 500.1 the goods are drummed for 45 minutes with
100-150 per cent water (.500‘)), 3 per cent sulphated neatsfoot oil, 1.0-1,5 per ocent
water-soluble synthetic fat-liquor and 0.5~1.0 per cent unsulphonated neatsfoot
oil.

After rinsing/washing for 5-10 minutes at 25°J, the goods are vacuum or
paste dried.

Method B
The wet blue chrome hides, after chroms tanning, need not be treated with
preservative. They are sammed, set and shaved.

The goods are waghed for 20 minutes in cold water; neutraliszed with 1.0 per
cent neutral syntan, and the drum run for 5 minutes. 0.5 per cent sodium bicar-
bonate is added to the drum in two feeds at 5-minute intervals. Finally, the
drum is run for 30 minutes and drained; the goods are washed with hot water for
about 45 minutes after whioh they are fat-liquored.

The leather may also be neutralized with a mixture of 0.3 per cent sodium
bicarbonate and 0.5 per cent formate. The central layer must show slight green
when it is neutralized. After neutra'ization is complete, the leathers are
washed and treated with 1 per cent re-tanning syntan and the drum run for
45 minutes. They are then fat-liquored.

The goods are fat-liquored for about 45 minutas in a drum containing 100 per
oent hot water at 60°: and 3 per cent sulphonated fish oil and 0.5 per cent sul-
phonated mineral oil. When the fat-liquoring bath is exhausted, it is drained,

2 per cent syntan dissolved in water is added, and the drum run for 10 minutes.
3.5-4.0 per cent mimosa extract and (,5 per cent myrobalan extract dissolved in
minimum amount of hot water are added (preferably dissolved a day before use),

and the drum is run for 45 minutes. Then 100 per cent hot water at 5003 ie
C

0.

ar

added end the drum run for a further 10-15 minutes. The goods are taken out and
the bath is drained. Refat-liquoring is done with 1.0 per cent Turkey Red-0il,
1.0 per cent raw pungam oil, 0.5 per cent glynerine, ¢ 5 per oent bar soap and

100 per cent hot water at 55-60°7. The drum is ~un for 45 minutes. If the fat—
liquor is not exhausted, 0.1-0.2 per cent of diluted acetic acid or formic acid
is added in two instalments. Drumming is carried out for 10 minutes after each

instalmant,
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The bath is now drained. To the drum, containing only the leather, 2-3 per
oent ohina clay, made into a paste, is added and the drum run for 10-15 minutes.
After rinsing, the leathers are taken out and piled overnight.

Next day, the leathers are set, first on the flesh side and then on the
grain side. Then they are sammed and get again on both sides. 1If heed be, a
final setting may be given by hand slicker. The leathers are hung up to dry.
They are then piled up for 2-3 days and sawdusted overnight, using uni formly
moistened good quality sawdust.

The leathers are then staked carefully, nailed or toggled on frames to dry
in & cool place. After this they are trimmed and the flesh side is buffed with
180 grit euery paper. The grain side is buffed with 240 grit paper if there are
grain defeots; otherwise it ig only snuffed with 320 Paper. The leathers are
brushed and measured. If flesh dyeing is required, the goods are dyed in drum
oontaining 0.5 per cent of any suitable acid dyestuff, after whioh the bath ig
soidified with formio acid,

ih‘mmw

Wet blue ohrome cow hides are sammed, shaved and washed and re-chromed with
2 per cent ohrome powder (0.5 per ocent f7r203) and 100 per cent water. The drum
is run for two hours. Basifying is done with 0.5 per cent sodium bicarbonate to
PH 3.7. To the same bath 0.75 per cent oationio fat-liquor is added and the drua
run for another 30 minutes.

The goods are then washed for 30 minutes ih running water and neutrelised
with 0.5 per ocent sodium formate, 0.25 per cent -odium bicarbonate and 200 per
cent water. The drum ig again run for 30 miautes. After washing for 15 Sinutes,
the 800ds are fat-liquored with 1 per cent sulphated fish oil, 1 per ocent sul-
phonated mineral °il, and 1.75 per cent oastor oil. The drum is rn for 45 minutes.

Re-tanning is done in the same bath, with 2 per oent syntan and 4 per ocent
spray dried wattle extract added, without water. The drum is run for 45 ainutes
and the goods horsed up overnight. o | o

Next day the goods are rinsed for 5 minutes and refat-liquored with 0. 5 per
cent cationio fat-liquor and 100 per cent water; the drum is runm for 30 minutes;
0.125 per cent formio acid is added and the drum run for 20 minutes. The goods
are horsed up overnight.

The following morning the leathgrs &re sammed, set by machine, nailed on
board, dried, Piled, plated, buffed and trimmed.

S : S B R T
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f calf cruat

The wet blue chrome leather, prepared as describad above, is sammed, shaved

tc 1.3 mm thickness, weighed and given two 10-minute washings,

The tanned stock is neutralized with 2 per cent hypo, 1 per cent sodium
bicarbonate and 150 per cent water. "he drum is run for 30 minutes. After test-

ing for two thirds neutralization, the goods are washed for 15 minutes.

The goods are treated with 1.5 per cent neutral syntan and 50 per cent water
in a drum for 30 minutes, then thay are rinsed.

Fat-liquoring is done with ) per nent Turkey ied Jil (40 per cent), 1 per
cent groundmut oil, and 150 per cent water at 55°:. Half of ths fat-liquor, in
an emulsified form at pil 7.4, is added and the drum run for 10 minutes; the rest
is now added and the drum run for another 45 minutes; 0.25 ner cent diluted
acetic acid is added in two instalments at S5-minute interval; the drum is run
for 10 minutes; 0.5 per cent cationic fixative is added and the drum run for
10 minutes; 50 per cent of the float is run down.

Two per cent French chalk is added and the drum run for 20 minutes; 2 per
cent titanium dioxide is now added and the drum again run for 20 mimutes. The
goods are piled.

Next day they are slicked, sammed, lightly hand set and dried. They are
damped back, staked, nailed lightly on board, buffed and trimmed.

Newer ypes of orust leathers

jeveral newer materials and methods are being examined with a view to
producing wettable crust leather. ost of these methods have yet to be translated
into commercial practice and acceptance. It is not difficult to make chrome

leather wettable; the difficulty arises only when it is to be processed into
finished leather.

Long chain dicarboxylic acids have been used for producing wettable as well
88 waterproof chrome leather. The wet blue leather is prepared according to
the standard process, but instead of fixing 2.5 per cent Cr203, say 1.5 ner cent

ig fixed.

"he wet blue leather is neutralized with 3 per cent ammonia to get a uniform
pH of 3.2  The goods are washed and then treated with 5 per cent ammonium salt

@ -4

: %}/ ® . Briggs, Journal of the Jociety of Leather Irades chemigtg, vol. 52
1)6%) p. )6,

of
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of long chain C30_36 dimeric fatty acids (dimerised oleic or linoleic)., 4
uniform penetration is ensured with S per cent copper sulphate solution as an
indicator. The leather is washed and the pH checked to be 6.5 throughout- the
cut section.

Such a leather need not be fat-liquored further. The leather is washed,
set, dried and lightly staked. It is readily wettable.

For finishing at the other end, the leather may be wetted back, acidified
with 5 per cent sodium sulphate and 1 per cent formic acid, and re-tanned with
chrome liquor containing 10-15 per cent 7r203. 3uch a leather, after topping
with chrome is water resistant.

t or i wet t

The wet blue leather is re-tanned with aliphatic sulphonyl chloride or
formaldehyde or glutaraldehyde. Though the leathers so prepared are riadily
wettable even after drying, tha work is still o? an exploratory nature.,

Shrome-sirconium crust losther

Resin fillers and zirconium salts have been used for gotting a fuller leather
and an improved nap for suede leather. Some of these agents also have the ability
to absorb water and wet baok readily. Therefore, they may be found useful for

preparing crust leather when used alone or in combination with ohrome tanni;..

Method 1: See the prcess described earlier for re-tanning with zirconiua
salt for chrome orust intended for upper.

Mgthod 23 Pickled goat and sheep askins are tanned at PH 3.5-3.8 with 10 per
cent cationic urea resins, 2 per cent salt and 100 per oent water and left over-
night. The next day the goods are re-tanned in a separate bath with 20 per cent
sirconium tanning salt added in dry powder form; the drum is run for two to three
hours and thon flooded with 75 per cent water and 8gain run for two hours; the
g0ods are basified to pH 3.8 with soda ash. The tanned material is later fat-
liquored with 2 per cent cationic fat-liquor in the case of goat skins and with
5 per cent fat liquor ia the case of sheep skins. The leathers are dried, saw-
dusted, hand staked and buffed with 240 and 320 paper. Alternatively, the
zirconium tanned leather is re-tenned with ohiome liquor containing 1.5 per ocent
Cr293 #n the same bath and the final pH adjusted to 3.8; subsequent procedures are
as above.

The leathe.s 1o prodused have a good, tight, uniform nap with a high degree
of fullness.
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3heep skins can be used for nappa leasthers. The goods wet back readily.

Method 3: A combination chrome-zirconium tannage for wettable crust leathers

is also recommended.

Qther t of newer ather

The following types of leathers are reported to be in demand:

V,T.i. leather: for uppers for cagual shogg: 1aw materials are wet blue

chrome cow/buff hides of thiokness 2.8 mm. The leather is dyed brown and fat-
liquored, set, dried, sawdusted and staked heavily to get a very soft feel.

shite goftes: Wet blue chrome hides are bleached with a bleaching syntan
or other bleaching agents and heavily fat-liquored. The soft, white leathers of
0.8-0.9 mm thickness are ready for resin finish to be used for children shoes.

Once the idea of crust leathers is accepted by international trade, it should
be nossible for the leather scientists/technologists to develop orust leathers
tarned with aldehydes, syntans, newer tanning agents or combinations of chrome,
vegetable and other tanning agents. The leathers reacted with aldehydes can be
readily washed free of aldehydes. Similar temporary or partial tannage could be
given which could be washed off or blended with a re-tannage by the importer/
finisher. This crust leather market opens up new vistas and there is room for
intensive research.
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IX. VLILIZATION OF WEY BLUE FRImcos

Sorting starts with the raw and goes on to liming, pickling and wet blue.
If sorting is carried out strictly in the pre-tanning stages, the number of
rejects in the tanned blue state should be ni} Or negligible. Then the problem
of utilizing the blue rejects does not arise.

If a tanner has the production capacity and sales flow for pickle, vegetable
and wet blue chrome, the rejects at every point can be utiliged, if treated &ppro-
priately. Limed stock which cannot be considered for ohrome leathers because of
grain flaws etc. goes directly to vegetable tanning. The piokled rejects are
de-pickled and vegetable tanned.

On the other hand, if the tanner's entire production is chrome leather, in
spite of striot selection in the raw stock, he mey get 5-10 per cent (and in a
bad season even 25 per ocent) rejeots. Unlike vegetable tanned leather, where
even r<jeots oan de sold, ohrome leather rejects are not that edsy to sell, either
locally or abroad, The chrome leather finishing industry in the developing coun-
tries is not sufficiently advanced to absorb these rejects. Therefore the blue

into oheaper finished leathers. For this, a finishing unit with the minimum
machines has to be added to his tannery. Alternatively, a group of blue chronp
tanners may form a Co-operative; or the Government may set up a "ooﬂon ra.eil"it“y
finishing unit" with the appropriate machines, mateials and also ocmpetent
teohnologists.

A tanner with large produotion, can either 80 into simultaneous vegetable
and chrome production or add the required machines and set up & unit for finishing
the rejeots. '.Howwer, & small- or medium-scale tanner has neither the facility
or the funds for thig. 4 common facility finishing centre in the vioinity nay
olp. His only other alternative is to do contract work, j.q. the large tanner/
*xporter may offer him Job work, giving him the ray hides and skins and lifting
he entire atock after wet blue chrome tannage according to the prescribed stan-

ards and paying thé Pprescribed charges.

There is a ourrent demand in international markets for We  blue rejects.
Pain and Italy are reported to be buying large quantities of them, particularly
oat and sheep, rejects for the manufacture of gloving, lining and other leathor-.

If the wet blue rejects are well utilized, the tanner benefits greatly. The
/pe of leathers that can be made out of rejocts depends upon the type and extent
damage on flesh and grain surfaces of the leather. ‘ome cheeper types, like




garment and suede clothing, gloving, lining, upper, shrunken grain, pearl finish
and woven types of leathers can be made. A study undertaken at the lentral
Leather Research Institute has shown that wet blue goat rejects can be utilized
profitably for clothing, lining, pearl finished and woven leathers.

M act 0 ain g nt loather fro at
wet blue chy T ct

Raw mat 8

Rejected large size wet blue chrome goat skins

Re-wetting

The good are soaked overnight in 200 per cent water and 0.5 per oent wetti
agent. Next day they are sammed and shaved to 1 mm thickness. (The shaved
weight is recorded and the percentages given thereafter based on this weight).
The shaved goods are washed for 20 minutes and treated with 100 per cent water
and 0.5 per oent sodium formate for 10 minutes in a drum. This is followed by
adding 0.75 per cent sodium bicarbonate and running the drum for a further
40 minutes. The pH all through the cut sestion should be 5.5. The goods are
rinsed for 10 minutes.

17 0

The goods are drummed for 5 minutes with 1 per ocent cationioc oil, 1 per cent
raw oil and 75 per cent water; 3 per cent syntan is added and the drus again run
for 5 minutes. The pH of the bath should be 4.7. ‘hrome liquor (1 per cent g0
equivalent) ie added along with 0.25 per cent sodium bicarbonate and 1 per oent

sodium sulphite and the drum run for an hour. The pH of the exhaust beid sheuld
be 4.8. The goods are rinsed for 5 minutes.

t o ori

The goods are drummed for 20 minutes with a 1 per cent combination of acidic
and pre-metallized dye and 100 per cent water at 500'2. Refat-liquoring is done
with 4 per cent sulfated fish oil, 13 per cent Turkey Red 0il, and 1 per cent
emulsifying agent. The emulsion is prepared and added to the dyebath; after
running for 45 minutes, the guods are piled and left overnight.

Finishing

Next day the leathers are slicked, hooked for drying, sawdusted, staked
twice, buffed on flesh and snuffed on grain with 400 grit emery paper, stajned
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and finished with resin and pigmeant finish. They are given one spray coating of
water repellent.

Mothod B

The rejects, size 36'-40", with a minimum of grain defects, are sammed,
shaved to 0.8 mm and treated in a drum with 200 Per cent wator and 2 per oent
atalix G.S, for 30 minutes They are then neutralized in the same bath with
2 per cent sodium bicarbonate for 30 minutes, washed thoroughly. mordanted with
2 per cent wattle extract and 1 per cent syntan, dyed with 3 per cent of a come
bination of acid and Pre-metalized dye, fat-liquored in the same bath with 12 per
oart fat-liquor (9 per cent Tvrkey 7Aed Jil and 3 per cent sastor oil), exhausted
Wilh 2 per cent acetin acid, top fat-liquored with 1 per ocent Catalix G.S., drained

&nd piled. Next day they are set, dried, savdusted, staked, dry drummed and
tozuled.

The finishing compusition is as follows: 1 part Pigment; 1.5 part resin;
0.2 part Turkey Red Jil; 0.1 part 10 per cent wax emulsion, and 5 parss water.
The leathers are sprayed once, dried and staked, then sprayed and steked again,
Two oross coats of top coat (1 part laoquer ezulsion and 0.5 part water) are
spreyed on and the leathers once more dried and staked

Reii meterial

Wet blue chrome goat skins, sise 36"-40", with minimue defects on the flesh
(e.g. outs, pooks white spote, pin holes' and with full substanoce

Re_wetting

The goods are sammed, shaved on the grain to level substance (0.7-0.8 m) and
washod well with water. They are then treated with 2 per cent Cataliy plus 200 per
cent water and run in the drum for 30 minutes. They are neutralised for 30 minutes
in the same bath, using 1.5-2.0 per cent sodius bicarbonate, and waghed thoroughly.

fordanting

The goods are treated with 2 Per oent wattle extraot and 2 per cent gyntan.

1t=liquoring

Fat-liquoring is done with 10 per ocent Turkey Red 0il and 2 per cent free
Astor oil. The goods are Piled overnight, orusted &8 usual, dried, staked,
uffod with 240 - 320 - 400 grit Papers, and dusted. They are wetted back with
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30 per cent water at 500‘7 and 1 per cent ammonia for an hour, and left overnight.
Next day they are drummed for an hour in the same bath and washed with hot water

for 30 minutes.

Dyeing and regat-liﬂorigg

The goods are drummed for 15 minutes with 300 per cent water at 60% and
1 per cent liquor ammonia; 2.5 per cent Naphthalene Black 12 B3 and 2.5 per cent
Sandopel Black (on dry crust weight) are added and the drum run for an hour.
Turkey Red Jil is now added and the drum run for 30 minutes; 3 per cent acetic
acid is added in slow feeds; the drum is run for 30 minutes; the bath is exhaust
and drained.

The drum is run for 30 minutes with 300 per cent water, 0.5 per cent basic
dye and O.5 per cent acetic acid. After draining, the stock is topped with acid
dye, as above, with 2.5 per cent Naphthalene Black and 2.5 per cent 3andopel
Black. The drum is agsin run for 30 minutes and the bath exhausted with 3 per
cent acetic acid.

The goods are top fat-liquored with 200 per cent water (55°3) and 1 per ocent
Jatalix G.3. The drum is run for 30 minutes. The goods are rinsed and piled.
Next day they are set, dried, sawdusted overnight, staked, dry drummed for four
hours, boarded and completely dried, and trimmed. They are then further finished.

Lini 70| £ o)

The blue chrome skins are shaved to 0.8 mm, washed for 10 mimutes in a drum,
neutralized with 1.5 per cent sodium bicarbonate and 150 per cent water in a
drum for 30 minutes and then washed for 5 minutes.

The goods are re-tanned with solid 3 per cent wattle axtract, the drum being
run for 20 minutes. To the same bath, acid or direct dys is added and the drum
run for 30 minutes at 45°:.

To the same bath are added 2.5 per cent Turkey Red 0il, 1 per cent groundnut
oil and 0.25 per cent soft soap and the drum run for 45 minutes. 0.75 per cent
acetic acid (diluted in water) ie added in threec instalments, 5 minutes apart.
The drum is run for another 15 minutes and the leathers taken out and piled.

Next morning the goods are sammed, set, dried, sawdusted, staked by hand
and nailed. After two hours they are taken out, buffed, trimmed and smooth plated.

I

la

pr
5t
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Jearl finishgd leathers

Raw materialsg

Wet blue skins with minimum grain defects are sammed, shaved to 0.7-0.8 mm
thickness, washed and neutralized with 200 per cent water and 0.5 per ocent sodium
bicarbonate in a drum for 3O minutes, washed again for 10 minutaes; re~tanned and
dyed with 200 per cent water, 3 per cent syntan and 1 per cent acid dye, the drum
being run for 30 minutes; the dye is fixed with 0.2 per cent form.c acid, The
goods are taken out and rinsed.

Fat- 0.

The goods are fat-liquored with 80 per cent water, 3 per cent sulfated fish
oil and 1 per cent raw 0il, the drum being run for 30 minutes. After they have
been fixed, with 0.2 per cent formio acid, and rinsed, the leathers are set,
re-set, hooked for drying, sawdustied, staked, nailed to dry, trimmed and snuffed
lightly on the grain side. T

Enisbing

The bottom coat is prepared with 100 parts pigment, 10 parts 'l‘urw Red 241,

30 parts 20 per cent wax emulsion, 680 parts water and 150 parts resin bindor.
Two oross coats &re sprayed on and the leathers dried.

seeponing
Two coats of 100 parts clear laoquer, 6 parts pearl essence and 200 parts

thinner are sprayed on. When completrly dry, a top coat of 1 part olear leoquer
top and 2 parts thinner is sprayed on.

detallic Cinigh lasthers

. The bottom coat is given as desoribed above. Only the sessoning is different.

It has the following composition: 100 € olear laoquer, 2 € alwniaiue powder,
50 om3 3 per cent d;n in a solvent and 150 cm3 thinrer, |

Two spray coats are given. After complete drying, a top coat of 100 € olear
lacquer top and 200 om3 thinner is sprayed cn. The leathers are dried,

EW
The blue chrome rejects are finished into upper leathers following standard

procedures. Leathers that have many holes and are of poor substance are cut into
Strips of different widths and the strips woven together. (They can also be woven
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torether with silk or man-made f‘ibres.‘) The woven leathers are given a fixing

coat of lacquer emulsion and plated.

These leathers could be used as uppers for fashionable shoes, curtains,

table mats and ties.

Bandhani or tie~and=-dye leather

There is a great demand all over the world for Bandhani textiles. The
process employed is as old as India, but of late many centres in Japan and America
are using it. Known as tie-dying, it gives a multicoloured floral effect.io the
textiles. It has been adopted to utilize poor grade sheep skins for making suede
garment leathers. Tie-dyeing masks natural defects such as whita spots in the

suede leathers.

Ran paterjal
The raw material used is wet blue sheep skin rejects. The process is as

followss
tralization
The goods are washed for 30 minutes in water and neutralized with 1.5 per ce

sodium acetate and 100 per cent water in a drum for one hour. The pH of the cut

section is checked to be 6.5

They are now fat-liquored with 3 per cent sulphated groundnut oil, 1 per cent
cooconut oil, 0.25 per cent pine tar 40 and 100 per cent water at 5000. The drum
is run for one hour. The bath is exhausted with 0.5 per cent syntan and the goods
drummed again for 30 minutes. The bath is drained and the goods drummed with (
3 per cent china clay, 2 per cent wheat flour, 1 per cent titanium dioxide and
0.25 per cent nonionic wetting agent.

The drum is run for 15 minutes and the goodas piled. The skins are sammed
next day and hooked to dry. They are sawdusted, staked, trimmed and buffed on
flesh, first with 150 grit, then with 240 grit paper.

The skins ere soaked back overnight using 1 per cent ammonia, 1 per cent

nonionic wetting agent and 300 per cent water. Next day they are squeezed, tied

with thread, and dyed. By repeated tying and dyeing in different colours, a

P P < -~ O

malti-coloured floral offect is achieved.




The exercise presented here is baged on the earlier disoussion of the goneral
principles involved in drawing up a feasibility report. Prioce and wage levels in
India are used to show the general format and guidelines.

The object of the exercime is to set up & tannery to process 10,000-12,000
skins (4.e. 10-12 tons) per day in a single shift into wet blue chrome loathars
for export. In designing the tannery, the following considerations are kept in
i, B

(a) Tt should be possible to tan goat and/or sheep skins;

(b) To avoid rejections in wet blue, provision must be made for the
Vegetable tanning of a portion of these skins (20 per oent);

(c) ™quipment should be so chosen and space 80 allotted that the capaoity
per shift can easily be inocreased by at least 25 per cent; and if required, the
production of the tamnery doubled by operating two shifts;

(d) Allowsnoe should be made for sxpansion;

(¢) As the tannery is oapable of processing 10-12 tons in & single
shift, it may process skins or hides - 10,000 skins or 750-1,000 hides being
proocssed.

(f) Por processing hides the hair of whioh is not to be saved and if
de~hairing is to be done in drum, the fleshing, scudding and setting machines
must be biggar in width though fewer in number.

(g) The tannery may also wish to proocess a portion of the stock into
chrome crust or even finished leathers. Additional meohines are required for
this.

Three schemes are presented here.

e

A consideradble degree of flexibility is designed into the tannery to
enable it to produce a wide variety of leathers in addition to wet _b;ge ahrqn,
It is designed primarily for three-line produotion: piokle, wet blue chrome and
Vegetable goat and sheep skins and/or hides, but with slight additions, it oan
also go into orust leather production. If finished leather is to be produced, an
additional bay may have to be constructed and further machinery added.

T

e
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Technolo

The raw material is wet salted skins. These are soaked in paddles, washed
with at least two changes of water, dramad, painted to save hair, piled flesh
to flesh overnight, de-haired by machine, plumped or re-limed in a paddle for
three days, fleshed w;a“;ghe‘&::sai't.ed: aémlxm;a“.:;étléd acudded and piokled in
drum. They are then sortsd and tanned in the drum. Preservative is added. They
are set, piled, sorted, measured and packed. The palts not saelected for wet blue
chrome in the limed and piokled sort (20 per cent)are ore-treated, vegetable
tanned in drum, set, oiled, hooked to dry, slickered by hand, dried, staked,

buffed, weighed and graded.

1) 303
Nop=recurring ‘
Preliminary expenses 2,500 2,500
Preparation of a projaot/feuibility report '
3 per cent on value of machines ($278, 000 - table C () 8,000
Land '
sost of 5 acres @ ’;1,000/acre 5,000
Land development @ 31 ,000/acre 5,000
legistration etc. ' ~5a900 o
. 11,000
Buildings
7ivil construotion (table A) 112,000
Lights, fittings, etc. 8,000
Sanitary fittings, eto. 2,500
Drainage | 2,500 -
Overheads, supervision etc. @ 2 per cent —a]90 o C .
. ‘1270700
Machines and equipment o _
ost as per table © (d) 278,000
Jost of erection @ 2 per cent on the
above value 5,500

Freight, insurance, handling charges,

custome @ 10 per cent aLa00
. Tml. . ..... —.- ,. - , e m

- ——— .

‘For conveniences 460,000

Worki capital

As the proccss is completed in 7 days, one month's stock is taken into

account (though ordinarily 2-3 months stock is accounted for).
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U

Cost of raw material for one month (25 working days)

Skins, 12,000 x 25 x 1 300,000

Production cost @ %0.25 124000

375,000

Outstanding bills for one month,

12,000 x 25 x 1.5 450,000

Tontingencies s 200

" 850,000
Iotal capital outlay

Non-recurring capital 460,000

Working capital
Total Lal0AR

o up

Cost of raw skins, “T2;000 230 x - e 3,600,000

Cost of chemicals @ 5 per cant on raw cost” T 180,000
Cost of power, steam and water, sewage treatment @

3 per cent on raw ocost 148,000
Cost of labour and supervision (table B) " T 170,000

Cost of -m-amagemént expenses, sales overheads @

3 per cent on raw cogt R R 108,000
Interest on capital outlay (@ 8 per cent on
Depreciation
% 10 per cent on machinery 88311,300) 31,1% ;,
@ 5 per cent on buildings ( 127,000) 6,3% i1
@ 20 per cent on furniture eto. whatdl i
38,730
Maintenance and repairs i
® 3 per cent on machinery, 5 per cent on buildings
and 20 per cent on furniture, vehicles eto. - taken ]
on average 4 per cent on machinery and buildings
(311,300 + 8127,700 = $439,000) : 17,560
Paokaging, freight, insurance charges
@ 3 per cent on raw ocost, ($3,6 00,000) N
Total 434,230
For oconvenience: 4,430,000

Manufacturing cost per skin: $0.23




3a ven
$Us
Wet blue chrome leather - 80 per cent of the total
skins - @ $1.5 per piece 4,320,000
Vegetable tanned leather - 20 per cent of the total skins
?zverage quality) - @ 8$1.5 per piece 1,080,000
Goat hair: yield 100 g/piece @ $0.2/kg 724000
22412,000
Gross profit
Total sales revenues 5,472,000
Total manufacturing costs ;
Profit (i.e. 23 per cent) 1,042,000
Nat prefit
Gross profit legg taxes, dividends etc.
Isble 4. vil congtruction cogts - -
A nalan RLog: Bagon, corpeito ,ﬁ.*\',
other gkilled uc:‘, "‘* H
ement $1.5/b
mild gteel rods 3 to
, Area ————W
Unit (m2 Per nl Total
Processing unit stores and
workshop 3,125 30 93,750
Administration 150 30 4,500
Canteen 150 30 4,500
Boiler house 60 12 720
Transformer house 70 12 840
Pump house 15 12 180
Cycle shed 60 10 600
Wool washing 60 12 720
Boundary wall 550 2 1,100
Bffluent treatment - - 3,000
Internal roads - - 22000
Total 110,910

For convenienoce:
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Tablg B. Personnal costs

: - : Monthly Yearly
Designation S ‘Number salary salary
($) (8)
T (2) Management and gupervision
....... ;..-.G‘a.ul._mmager . W 600  w e R T ¢ 0 S
! Works manager | 500 6,000
Technologists 3 150 5,400
Works chemist 1 150 1,800
Engineer 1 150 1,800
Teohnicians and supervigors 8 100 9,600
Stores and purchase staff 1 150 1,800
Boiler foreman 1 % 300
Maintenance and workehop staff 10 75 2,000
Total a1 43,500
Contribution (20 per cent) towards pension fund etc. _Q‘ZQQ
22200
(2) Men-produotiopn gtaff
Secretary 1 250 3,000
Acoountant 1 250 3,000
Cashier 1 150 1,800
0ffice manager 1 150 1,800
Adnministrative assistants 6 75 5,400
Watohandward 4 g 2,40
Messengers . ... . = 4 - 50 - <Bad00
 em— Total e . '&2, . S 19,800,

Jontribution (20 per cent) towards pension fund eto. Ja360
(2) Dirsct lsbour

Skilled labour 60 75 54,000
Unskilled labour 40 50 24,000
Total 100 78,000

Contribution (20 per cent) towards pension fund eto. 15,600

a0

Total personnsl coste 169,560
For conveniencet . 170,000
———— . R ————

Add 10 per cent for each subsaquent year (for salary inorements eto.).




T;ble.b..-' “Bq ; mant and mac}"ni'n; re uiférhents
(a) Auxiliary cquipmont and machines
(Valid for any of tha three schemzs)

e~

P T [Tl

L R R
. . Numbsr Cost per Total
o
Yquipmont 3128 of units unit (8) cost ($)
O 2~ S W
Boiler 400 kg 1 20,000 20,000
per hr of stean
200 p/in?
3team connaxions - - - 5,000
Transformer 100 kVA 2 6,000 12,000
400 V
3 phase
Blectrical connexiona fittings - - - 5,000
Water reservoir 25,000 gal 2 3,000 6,000
Pumpsot and water supply
connexions etc. - - - 5,000
Workshop equipment - - - 3,000
Laboratory equipment - - - 2,000
Spare parts for two years - - - 9,000
Tools - - - 3,000
Office equipment and furniture - - - 2,000
Vehicles - 2 3,000 £.000
Total

. Horse Cost per
Tquipment 3ize Output Rpm power umbar
Paddles 10 'x9% ' x4%' 1,750- 8-16 7.5 18 1,000
(3.05mx2.89mx1. 37m) 2,000
kg
Drums 10'x10' 2,500- 2-8  15.0 6 2,000
(3.05mx3.05m) 3,500 ke
De~hairing
machine 51(1,%20mm) 200 skins/h = 7.5 4 8,000
Fleshing
machine . 5'(1,520mm) 200 skins/h -  10.0 4 8,000
Scudding
machirne 51(1,520mm) 500 pieces/h - 7.5 2 8,000
Satting 5¢ 4"
machine (1,620mm) 3000 pieces/day -  12.0 -4 - 10,000

12,000

32,000
32,000
16,000

40,000
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Tablo 2 (b) (continued)
ey
; ‘ Horgo- Cost per Total
Tquipment 3iza Jutput lpm power Numbar unit (” cost (8)
mecypany -wh e et e S R =X T
Sulphide  5'(1,520mm) 4000 pieces/ - . 64 2. 16,000 20,000
coating e day ~
Hair washing
paddles - - - 2.0 2 1,000 2,000
Drying equipment - - - - - T a0
414,000
Total costs (&) + (b) 252,000

(1,620mm) pieces
Centrifuge \

Wool mhi'{&/'—.\ O T T 33,000

N s y B SR S I o g
B T o W e i b A »

Drying T T
Total coste (a) + (R) + (o) ' 297,000
(3) S o Lt ‘ - sk
of the ed
Drums 10'x10° 2,000~ 2 15.0 2 2,000 4,000 .
(3.05mx3.05m) 3,500 kg
0il wheel 10'x10" 2,000- - 15.0 1 2,000 2,000
0 drum (3.05mx3.05m) 3,500 ke
Setting 51 x4 3,000 12 12.0 1 4,000 4,000 |
machines (1,620mm) piecen ]
O | Drying ]
cabinet  Tunnel drier - - 1 10,000 10,000 E
Staking
0 wheels - - - 1.0 3 500 1,500
Buffing
0 ) machines - - - 3.0 3 1,500  _4,500
§
Total costs (a) + (p) + (g) 278,000
U




Table % (continued)
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Tquipment 3ize

Cost per

unit (8) cost (8)

Total

Lydraulin

setting/

swing 5'4"

machine (1,620mm)
Staking 514"

machines (1,620mm)
Buffing

machines 4' (1,220mm)
Tunnel ‘ 30 265"

drier (9.14mx19.81m)
Shaving

machines -

300 pieces/h

Total costs (g) + (p) + (g)

15.0

3.0

3.0

5.0

e

o

12,500

5,000

13,000

10,000

7,000

12,500

10,000

Dry splitting 5!

machine (1,520mm)
Automatic spray-

ing machine -
Automatic .
‘aeasOning -
Glazing

machine -

Hydraulic press 600 tons
Fluffing wheels -
3taking wheels -

Re~-tanning,
colouring, Bz’
fat-liquoring (2.44m
drums 1.83m)
Meaguring
machine -

Total costs (a) + (b) + (g) + (£)

5.0
3.0

1.5
20.0
3.0
3.0

0.5

fu O

40,000

10,000

2,500
25,000
2,000
2,000

1,500

10,000

40,000

12,000

10,000

5,000
25,000
2,000
8,000

3,000
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If the same tannery is used for tanning hides, it can still process 10-12
tons/d&y per shift, i.e. 750-1,000 picces of hide for upper leathers. The hair
is not saved and as a drum de-hairing process is used, the paddles and machines
for sulphide coating, de~hairing, washing and drying hair are not required.
Scudding machines may be replaced by drums and detergents. Also, liming am
re-liming processes take only two days, «s compared to four for skins. Fleshing
and setting machines are required. While larger machines are necded, fewer are
required (only 750-1,000 skins being processed in contrast to 10,000).

The machine requiremonts, in addition to the auxiliary equipment listed in ?
Table > (g), would be: 6 to 8 drums (10' x 10' (3.05n x 3.05m)); 2 fleshing ’
machines; and 2 setting machines.

10,000-12,000 goat skins per day - all converted into wet blue ohrome.

Approximately the same as in Joheme I, i.e. 4,430,000
Salas Davsnuss
; 90 per cent selection @ $1.5 per piece 4,860,000 ]
; 10 per cent rejection @ 0.8 por piece | 288,000
Goat hair as in 3cheme I , ——tialR0
5,220,000

———

Srosssrafis

Total seles revenues , , 9,220,000
Total manufacturing costs < £:.430.000
Profit (18 per cent) 790,000

If the tannery is to produce only wet blue ohrome leathers, the covered
floor area and the equipment and machinery requirements will be reduced to some
extent, thus reducing the overheads and other costs. The profite may then go up

to 20 per cent.

It can be seen that corverting the rejects into vegetable tanned leather is

more profitable than selling them as rejects in wet blue.




2,000-2,500 goat and/or sheep skins a day.

Capital outlay

Nop-rgourring
Preliminary expensos 1,000
Preparation of a report
Land
Buildings and auxiliary itoms

lHachines and equipment and services
(table D)

PR R

Yerking capiial

Nost of raw materials for a month

3kins, 2,500 x 25 x §1 62,500
A3.623

Chemicals @ $0.25

Outstanding bills for 1 month, 2,500 x 25 x 1.5
ontingencios

Total oapital outlay

Jost of raw skins, 2,500 x 300 x 1
Jost of chemicals, 5 per cent on raw oost

Nomt of power, water atc. @ 3 per cent

Sost of labour and suporvision

'\‘,o.ﬂ of management, salus, overhecads etoc. @ 2 per cent

Intercst @ 8 por cent on $34,000

Depreciation

Maintenanco and repair

Packaging, freight, insuranco, etc. @ 3 per cent
Total

For convenience:

Manufacturing cost per skin: 8$0.25

1,000
2,500
10,000
50,000

:

160,000

78,125
93,10

.
g

;
3
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Saleg revenucs

o amm e w4 P N - - e . - ~m - M
H

Wet blus, 90 per cent, 2,500 x 300 x% x% %l.5 1,012,500
Wet blue ohrama, 10 per cent = . . A 0 30.8 . 60,000
Goat hair (100 g/piece) o W.2/kg __15,500
; 1,088,000
I

droas_profita
Total sales revenues 1,088,000
Total manufacturing costs ~=2422900
Profits (15.5 per cent) 146,000

. Bqubpment Jize Yumber Cost per  Total

of units unit ($) ocost (§)
Paddles 8'x6'x3! 6 750 4,500
(2.44mx1. 83mx0. 91m) 6 150 - 4,500
Drum 8'x26' 600-750 kg
C (2.44mx1.83m) 4 1,L00 4,000
Fleshing machine 5
200 skina/h (1,520mm) . | 8,000 8,000
Setting machine 51 4n :
| (1,620mm) 1 10,000 10,000
Hair washing paddles - - - <Ha380
36,500

lu:ilitry equipment
- (boiler, water reservoir,

spare parts, workshop

tools eto.) 50,000
86,500
| Servioces 10,000

9%,
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Iable 7. Porgonnel costs

For convanienca!

Monthly Yearly

Designation Number salary salary

(8) (%)

General manager 1 400 4,800

Works munager 1 300 3,600
Supervisors 3 100 3,600 - -

Maintenance staff 4 175 3,600

Stores/purchasing staff 1 100 _Ja200

16,800

Add 20 per cent 3360

20,160

Manager - 1 15 1,800

Accountant 1 150 1,800

‘Assistants - 2 b 1,800

Watoh and ward 3 50 1,800

Messengers 2 50 1.200

8,400

Add 20 per ocent 2a680

10,080

(9) Ricschlahour ]

Skilled 12 15 10,800

Unakilled 8 5 _4.800

| 15,600

Add 20 per cent i

18,720

Total 48,960
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Legend

15.
154.
16.
17.
18.

28.
29,
20.
3L,
3e.
33.
34.
35.
36.

3.

e

Cateways - 107 wide

Chemical and material stores - 40' x 40' x 7!

Passage between chenical stores and beamhouse - 7Y wide
Raw skin store house - 140' x 40!

Stores recei red room - 30' x 40!

Interbay passage - 6' wide

Cangways - 5' wide

Interbay passage - T' wide

P.ste pits, 2 nos. - 5' x 5' x 4!

Sook paddles, 6 nos. - 10" x 9' x 44!

Painting machines, 2 nos. - 10' x 30!

De-hairing machines, 2 mos, - 4! x 40!

Re-liming paddles, 12 nos, - 90' x 10! x 2!

Fleshing machines, 3 nos. - 10' x 10!

Drums for pickling and tanning, 6 nos. - 10! x 10!
Satting maohines, 3 noe. - 3! x 10' x 10!

Space for two extra machines, if necessary - 10! x 20¢
Tenning drums, 2 nos, - 2' x 15! x 10°'

Sctting machine for vegetable leather - 10! x 10t

0il wheel (drum) - 15' x 10!

Drying cabinet (tunnel dryer) 20! x 50!

Tables for hand slickering - 20! x 10!

Staking wheel, 3 nos. - 15' x 10!

Buffing machines, 3 nos. - 15! x 10¢

Test room (lahoratory) - 15' x 15!

Blue chrome store room, packing section - 100! x 40!
Assortment room for vegetable tanned erust, 30' x 40!

Warehouse for packed leathers, blue and vegetable orust - 40! x 40°

Work shop - 40! x 401
Pussages - 6' wide

Wool cleaning section - 25' x 25!
Boiler house - 30' x 20!
Transformer shed - 30' x 25!

Pump house - 15' x 1C!

Office - 30! x 157, 307 x 40!
Cloakroom - 30t x 251

Centeen - 307 x 30°

Tannery effluent treatment, open tarks, 6 nos. - 50' x 50! x 4' filter bed

wmpound wall
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Annex I1

SPRCIMEN CONTRACT YORM

OPFICIAL SOLD C.I.F. C.ONTRACT FORM

Published by che Shin, Hidde ord Loaiter Tradws Asssmiation Limised., € Copyright

CHROME TANNED LEATHER

BLUE OR DRY CONDITION "nw oo S Y
M::mmmmm

SRV LMY ISURRATION ‘ '

To |

' 1. We hove this day sold 19 you oa the termms and craditions of thks conurastiee




Force Majouwe

1

12

1%

14,

112

Quantity urdeislood (o be & 7, e o less nulin the «ase of delault this wargin not to be taken
into s J0oumt for assemmen) of damage.
To be shipped wit: &ll 2on e ax ner © ;0! ading by any fully ;<. ered prunacly eogine-
driven wvems! or vesscls direst snd/or indirest, with or without The ou-board
5) of ladine (0 he considared pn=ofdﬂnhu(q)dsldp~minlhobmdcnshin
cvidence to the comtrary  Fach shipieo? 10 be cnasidersd & ssparate comtract exocpt & regards
amoftment A weights sod/or measurement In the case of 1 coorrect for different grades of o
tound price, sciler shall be cutitied to ship the diierent by difforent vesssls the goods
t0 shippcd Ahall se mvoiced al & pice in proportion to grade. Failing amicabie agrocment,
sut pace to be fined Ly arbitration at the joint expevise of buyer and selier,
Dtalatuil: b slapment. siating nane of vewel, to hs made by arpail within sov days of
wmiling of the veese! ane it required by cable or telex at huyer's cxponss,

Seier to provide ianae insuiance polsy of policies md/or certificate(s) of ineurspce with a
British insurasce company or Lioyd’s underwriers or ae stipulsed i Clawss 1 for inveios
value pius 107, schject (0 islstitute cargo clauses (all rigks), monitute war clawses and institute
sinkes, riots and vl opmmotioa clauwcs, _Any cost of war risk cover i ancess of |% o be
for iwryer’s qonCum.  Any part shipmeo! differing from the contract sssorunest st a round price
10 he rovered at theu telaiive values plus (0%,

Documents to consis’ of mvoice, specification, full cet of on-board biliis) of lading o satislactory
quaranter: 1o rriasiny copiek, and/or shin’s delivery crdes(s; (the later to be conntenigned z
banker, shiporoke:, captuio o e o sy roquired), policy or policies and/or cartificates
inswrance, If e goods, at ume of shM are entitled to free emry into or w
in the United Kingdom, the documents W include a Commonwealth Prefcranod or
Cortificate of Ongn as appropricte and in the formn valid at the time of shipment. Asy other
mmwu(s% required by buyer shall be supplicd (f obtuinable) at buyet's expense. The documents
travel at ‘e risk until presemted.

Payment stall e made by pett cash spsinst qouuments on O et buyzr's optiom) belore actival
of the vessel. hat ip Do «ase laser tban 90 days after the date of the bill of lading. Shouid the
vesael be offiaally reported jost, payment becomes due on brst prasent:tion of documenis,

Whep landod weights arc materin! the goods must be weighed a1 buyer’s expeuss by public
whetfioger, dock 'c‘ﬁcinl or oiher ommlfy appoutied weigher st nort of destinstion named n
this comttect and in the presence of n repreientative of (he seller should the latter 60 desire.
Official weigi! notes to be cupplied by buyer within thiny days from arrive} of

conversion of weighits to be o the basic of 1,016 kilos to 2,240 fbs. English. lu the casg of

soid by messurernant the buyer siall be satitled, 8t Ins expenss, to have the measuremont

shecked by one of the following, namely the National Leathersellors College, the Normm
College of Tecinotogy or (for dry rateriads only) the Londou Chamber of Commaens, w
atrtificats of measuicroeni shail be tnal.  The following procedurs shalt be cheerved: A minkoum
sample of <*, of tbe totei, or lees by niutusl agreement, shall be drawn from origioal beles or
eases (if roquiod in the presence uf a represeniative of the selier) and shall be mepsured by
pinwheel machine if appropriste. Wei mterisly shall be scaked back for » minimum period of
two hoors ad shall be '4id flar beforr measurement by arcaniesss. The final invoice shall be
adiust~d pro s in aconrdanae with the certii-als,

No ¢ uns for vushity, taaning, condition o chenical analvsia shall be - id ualews notified
confirned 0 withig ™ bu o scher i ‘weatycight days from U . irst day of

tie goods at e port of destination, The lading account or wharfinger's

evidencs of th» dute of landing,

certifioate
ia the event of an allowance for infericrity (o contract warraaty, other than oo chemicsl specifios-
ton, for whik!i selder 18 linbie and which amounts 10 of axoseds 10% of the contratt . the

mwm\‘c the opuon either of taking the goods with the stlowancs or of them
cut prefudi 1 nights under the cootract. If the chromic oxide content or

spocification i Clause © is cuiside the stated limit o limils, the t0 have the
option citine of taking the ﬁo& with a mutually ugreed alowaace, or of them without
prejudicing his rights under the contract,

Is the event of any export duty being levied additional to that already in force at time of

the
making the cootract, both buyer and selles shall have the right to cancel the contract, unless
wihthic 14 days of the announcement of the levy, either of them agrees (0 pay the duty or ualess
sorue othe: strangenest cap be arrived al amicably.

In case of default by either rty, the defaulter shall make good the loss (if any) on demand, oa
the basts of the market value of the goods on the seventh y after the last day allowed for ship-
ment, unless (he default i deciared in writing, by te h or teiex befors ua‘,-'bd of shipment
ha" lapsed, i, which case the busis of settlement be ihe the

seventl. day afucr the date on which such declaration is received by the other party. damagm
shall Bc lumited 0 the difforencs Detween the contract price and the market value. Incme it s
impostibie 0 ascertain the maket value of the goods, the basis of settiement shall he
vaiue of goods vormparablo in ity und selection with those sold  If the parties fail to agres on
the oarke. value, the case shall he submitied to0 aibitration,

If shipmem withua contract period be prevented by Act of God, ;triku&;o-:kouu. labour distwr-
Lauces, trade cispile. war, Governmem action, riot. cvil commotion, ficods or epidetaios,
of other curcurmstinces beyond the seiler's comirol the peniod for shipment shall be extended for
one montt  Shoull shipment not be mave within the extanded time for aforementioned nua:
buyer to have the option of granting a further final cxtension (nct aweeding (wo moaths) or
mﬂu\gb contract: such option 10 be declared within seven days of m-vh%m notice
fron: sel Ary requem for extended shipment must be made promptly and, required, the
weller ey ur~ish prool to juetify his request.
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Por and an behalf of the selley :

Wo hapsby enfion esnivnet oo abeve
Fov and on behalf of Yo buper:
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