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EPIGRAFHS

s

One of the main criteria in factory design should be the
needs of the workers., lHowever, asuccessful building ia in
terms of easy and cheaper eraction or however attractive its
facade, if the workers aire oot happy In their environment,
then the deaign is a failure, therefore tension can be reduced
and work oubtput lnceeasad through careful planning.

5.5. UtKigar

{(Former Senior Lecturer o Architecture, A.B.U., Zarial

floth the quality and quantity of the producta depercls
not only on the sequence, praciaion and efficiency of the
factory tools and machinea, but largely on the proficiency.
prida and fitneas both metal &ad phvaical of the parsonel.

{(Francis W. Gencorelli)

when Architects and antrepireneurs gat together to design
& Tactory, too often, the comfortability of the workforca ia
naglectad. 6.5, Ubtkigae Formed Saaior Lecturer in Avchitect
at aAtmadu flello University Jaria, suggest a wav in which
machines and workera io a factory can be organised without

much compeomise.



THESIS ABSTRACT

The theme of this thesisa is on Hides and akina tannery
{(laather procazaing industiy) to be aitad in shiwarin, of
Jigawa State. Thouah it ia mainly in purauyance of academic
goala, 1t 15 also practically feaaible and therefore,
accommodation has been made of thia practical aim.

A remarkable feature of ocur post independance national
development plans is the conscious and suatainable effort to
divaeraity Nigeria’as ecoaomy. Though about 75% of Nigeria®s
population ia sgrarian, Higeria realises that in order to
attain an accelaratad growth 1n her economy, the country must
embark on a bold vrogramme of industrializeation. For this
industrialization to be achievad Nigeria or 1ta Skates must
start with industries that can source their raw materials
locally. Thus leather induatiry is ong of such industries. The
potentiala for a fast Leather Induastrial Development are
prasant in Jdigawa State Lecause of availability of raw
materials in every hnook anad corner of the S5State. Yat
afficiant exploitation and utilization of such potantials are
never hacked up with adequate inveatment: since the creation
of the State: sven with the pwesence of astablishmant such as
Nigerian Industrial Development Bank THIDG), the Nigerian fank
of Commerces and laduativ (HBCTY, the Nigerian Indigenisation
decraa (19722). whose prianry ailms &re to create more Lozl ness
opportiunities for indigenous buaainass men and woman, to
maximize local retention of profits and to raise the level of

intermadiate and capital goods productian: var in the field of

SBAMADYU 5001000 (INIVERSIFTY



leather induatry. deapite poolifaeration of auch induatrias in

other Statesn, Jidaws Can ot Loast of any, in that direction.
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.0 INTRODUCTION

Leather 15 bv far the primary product manufactured from
hides and skins. In addition to leather, other uses include
food, cosmetic Ingredients, an medical prosthetics, such as
sKin graft and sutures.

wWhile other minor uses may be cited, the economically
most important use of animal hides and skins is for leather
manutacturing.

The main reasons of processing hides and sKins is to
render them resistant to decomposition or bacterial decay. to
improve  phvaical properties, such &8 tensile strength,
flexibility, reailience, abrasion, resistance, and

permeability Lo water.

i.1 MOTIVATION

fhe industry 13 looked as dirty., ugly .dangerous and only
a necessary evil. These opinions have been expressed since
the industrial revolution in Britain. 1 honestly and
sincerely believed that architects can contribute their quota
i making the public to feel that industries are part of their
enviromnment and not & necessary evil.

In thias thesis, 1 shall attempt to change this believe.



L./ AIMS AND OBJECTIVES
10 propose & leather processing industry bearing in mind

the following.

1. Satety from disaater and pollution.

2 fasy flow of raw materials and finished products.

3, 10 provide employment to the people of the area.

4. To deaiagn the social amenities on the site to allow for
maximum interaction between workers, both in the
production are with machines and during &s short break.

9. Plan the industry in such & way a3 to minimize the risk

and spread of fire.

1.4 SCOPC

ihe scope of this proposal will includes, the provision
of administrative core, production hall, anxilliary
facilities, storags facilities, maintenance area, effective

vehicular circulation: and future expansion.

.4 RESCARCH METHOOOLOGY

Ways on how to minimize the risk of fire in industrial
buildings (laather industries) are investigated through the
axamination of various conatruction materials and application
of fire safety regulations.

The following methods shall be used in obtaining

information/data. necesaary for the research work:



(a) rieldwork- This Iinvolves site visits to existing leather
induatiies 1n Kano. There will be visits to the proposed
site to identify the features on site.

(1) Printed Datsz - This shall involve gathering literature
on lLeather proceszing technology with particular
reference to how to minimize the risk of fire such
literature could be obtained from seminar paper,
published and unpublished text.

(¢) Interviews This ia an interview with appropriate people
concern on processing of leather., ways of minimizing
industrial fire safety, so as to be acauainted with the

technological problems involved.

|5 HISTORICAL _ TREND _ IN  DEVELOPMENT _ OF _ INDUSTRIA

ARCHITECTURE

Oirigin in industries could be traced to the beginning of
industries could be traced to the beginning of industrial
revolution. This means that., industries may be sgid to have
evolved when mechanical labour was substituted for manual

labour at the inception of industrial revolution.

In the change from machine tools to machines, machinery
was used to produced great guantity of products quickly and
cheaply. There are generally agreed three periods of
industirial revolution.

First neriod from 1750 -« 1830

~



Second period from 1830 1871
Third period from 1871 date

The firat period saw the beginning and development of
machinea, Ilin the second period of industrial revolution
mechani zation was consolidated in many parts of Europe. From
1471 to date, industrialization has undergone many changes
from simple ateam powered engines to atomic energy powered
planta.

freceding the industrialization was the mechanilist
peiriod. In this period, commarce and trade were the most
esasential.  This period was however, characterized by growth
of foreiagn markets, individuals becoming richer and this led
to the establishment of large industrial concern which meant
an end to the guild restriction textiles, coal iron., and steel
and ateam engines waere developed.

ractory designs were geared toward mass production. 1t
should be noted that bafore this time. "industries” were
parts of home, hut with the advent of machine, the name became
too amall to accommodats the machines. This called for
specialized buildings to accommodate machines. This marked
the beginning of formal Industiial architecture.

Peter Rehrens (1868 192490) wa=s one of the architects
that developed a form of architectural thoughta that anawered
the demanda of Tndustrialized society. he designed and built
Cuibine factor bhetween 12580 and 1207 in Barlin, Germany. This

bacame what some historian called the “industrial temple”™.



It =erved as an expresaion of manumentality to European
architact.,

Walter Gropiua and Adolf Mever designed and built the
Lagos factory in 1911, This building was a stepping stone in
the ateel and glasa conastruction.

Simple task performance in industrial building emerged.
Gut the consequences of industiialization wera many: the
ftallowing were the most important ones:

s Cmergence of the industrial class or the capitalist
class.

2. Over production of goods.

3. improvement 1In transportation and communication

4. fRural urban migration.

5. Ffopulation explosion

6. Cmergency of class society.

he early industrial architecture was more oriented.
because of brutal working conditions, child labour, no proper ;
vepbtilation, hearing, sanitary facilities. health and comfort

of the woirkers where not considered.

i.&  LOCATION OF INDUSTRIES
Before citing anv industry, feasibility study has to be .

cairied out. IThere are many factors which influence the

location of an industry.

1. Availability of raw materials.

z. tabour skilled oir unskilled.



T Availability of ready market for the finished goods.

3. Site Jocation in relation to the city in terms of
transport service. prevailing winds, level of air
pollution and water pollution.

9. Pliyaical features -~ guality of soil terrain. (flat
sloppy, steep), asewage and industrial waste disposal.

O fechnology, machinery, type and quality of production

energy .—‘.urai‘a] V.

1.6.1 Planning the industry

It 12 necessary when planning an industry to zone the
complex for minimization of conatruction costs., maximization
of profit and production output. The architect, therefore
has an important obligation to meet the above reauirements
thirouah good planning. Propar zoning and utilization of site
ahould be done to he above to achieve all this.

In thia regards there are three main objects located in
COmMmoOn areas:
(a) Production, storage building and plants.
(L)Y foergetic transportation and inatallation of all sorts.
(Y Social, administrative, and cultural building, labs and

aervice aobiects.

Generally there are six different zones in the master
plan of an industry:
. Fntrance - which depends on the volume of traffic. there

are usually separate &ccess for both pedestrians and

TR -
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Tranaportation zone for both vehicular off-leaned and
loading ares, parking areas, turning spaces are located
in a place convepnient enough to avoid congestion of

traffic.

Froduction Area Concerned with the production and
diatribution aof eanergy are closed to biggest energy

devices and unite and long transportation zone.

Auxiliary building It is usually designed along with
the main production hall because of their close

relationahip.

storage there ashould be divisional stores (where
necessary) located closed to the respective production

hatls and the main store near the transportation zone.

administrative zone which caters for the day to day

running of the industry concerned.



CHAPTER TWO

7.0 LITERATURE REVIEW
4.1 LEATHER

t eather is animal hides or skins that has been processed
or converted into a atable and non—putrescible state, whereby
tha skin or hide becomes more durable and capable of being
used for & wide range of products. Large animals., are said to
have "hides” (Cow hide, buffalo hide) while smaller animals
have “akins” f(gost akin, sheep sKin). The principal hides and
akina u=ed in the manufacturing of leather are sheep, goat
cattle. house, camel]l etc. These represent more than 20% of
the world production. Other hides and s3kins used
economically includes those of reptiles ., donkey etc.
depending on the area. 1n either caze, the hides or skins are
composed of water., proteins, and unless preserved, decay
rapidiv.

s regards their histological atructure, the skins of
mammals are al. more or less the same. The skin consists of
three lavers:

(a) Outre laver or epidemics (that beans the hair)

(b) Coriuim or dermis (the middle laver)

(Y Subcataneoius connective tisause or hvpodermis (the belly
part containing fat=s and proteins).

The hides and aKin the most important raw material for
the leather processing industry. They are removed from the
animal! carcasas by an operation kKnown &s flaving when the

a



animal is either slaughtered or as & game, killed. The corium

or dermis (middle layer i=s used for any leather production.

The outer layer and the hair are removed by chemical or

enzymatic treatment before proceasing, while the subcutaneous

conpective tisaue (hypodarmica) is removed. The connective
tisave of the odium or dermis fmiddle layer) which consist
mainly of protein colladgen, ia a network of fibres, ramified
and interwoven in &l directions without beginning or end.

This corium in turn also conzsista of two layers:

(i) Papillary lavers, which adioins the outer akin and
whose surface conzist of & particularly fine and
closely packed fibre network, the grain.

fii) The reticular layer, which also lies below the
papdllary laver.

The skin conaista of mainly water, protains, fat and
mineral suhstances,. Its dry substance contains approximately
SORC and 25% Oxvgen, 7% Hidrogey, 17.8%Nitrogen and 0.2%
mineral matter. The outer =kin and hair on the other hand.
conaiat of protain Kerating whilae the corium (dermis) contains
up to about 99% of the protein collagen and about 1% elastin

(calculated on the dry subatanca).

2.7, HISTORICAL BACKGROUND

The making of leather 1s one of the oldest crafts
practiced by mankind, The prodiction and use was identified

with esarlieat artifactas and recorded history of every Xnown



culture. Man had therefors known how to make leather for
thousands of years. Infact., Cavemen made clothing and
coverings for their bodies from leather that had its hair on
it. The earliest ragyptians had made leather so well that.
places aver the vears had been found parfectly preaerved.
Favptians were so akillful in sven dyeing the material in so
wany colours too. For several thouzandzs of vears and evan up
to today no articleas are more familiar than that made of
leather, thus, it had a long tradition of azervice. Infact,
inapite of the world wide trend to exploit an alternative
material fiom othar sources, this commodity still finds ita

hearing the warld over.

.0 HIDES AND SKINS PRODUCTION IN THC WORLD

The world produces 202 million hides and 484 million
skins annually,. The largest producers of hides are the Soviet

Union [41 million), the United States (347 million) and 1lndia

(28 million): goat skins., india and china., sheep skins., the

Soviet union, Australic aod New Zealand.With an axpected
increase of 40 percent over that of previous vears in meat the
Aupply of raw hides and skins will increase to meat the

increased demand for leather.

“ Countiy t Amount

H1.  lihe soviet Union : 41.000,000
!;?- E:ha Uii ted States E 57,000,000
!{ 3. liadia | 28,000, 000

Source: The Fooyclopedia Gritannica, Genton William (1973).
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The worild leather trade is largely concentrated in the
advanced countries (moatly in the ot ganization for economic
o operation  and  Development group) that trade among

@maalves. The major axportera also of the finished leather
: et oy PR $ hee T b g g T, . . o i PR LR i - :
are the France, the United Ringdom, Germany., United States of
America and italy, who 1s also the 'uigge;‘b.t Ffootwaai exporter,
ol -l'-»lnh < Err -pltj.’i'l}l_ ;lt'l(‘ .-.\,-i'ii'b; [ u,ﬁ“*J }Inl\_lh‘l cost Uf h‘:\buut 5 the
reluctancea of lab:aid Co ,_zrﬂ.l'f*.}l in dii Ly UL)Gl'citiGil;’- as well as

y - o “l " _ i - - MY = S _ A

FéalisabaiOf THat EvVEelrNy QeVELORING NAaRlIon 15 anxlous 1'0 develop
it dust have however, forced these advanced
iEa O il el Y, ave licwever, O Gad Nese advanc
countries to Ly mGre &bl moreé leathei in place of th'a raw

g - . T a1 0 e B AN
Nides and akins foom the developling nations.

2.3.1 ihe raw hide as a Commercial Product
iheie aire Lhiree main categories of raw hides: -

Hides: Low Oa., steer, hwuse, pig. buffalo hides etc:
Small skins. Calt. sheep, goat, lamb, rabbit skins etc.
Reptile skins: Lnake, crocodile and lizard skins. .}

i iah oand bird are also sometimes used, but only in very

amall guantities.

T2 Hides and Calfskins are classified and traded '

according to weight. The hides of domestic cattle. m&inly

from Lurope and aAamerica. are called Native hides, while the

11



fdes of arnimals kept in a semi wild state in South America.
Alvica, Lndia, China et are known as exotic hides. Kips are

lighter cattle hides, mostly from India.

- Goat skins _and Sheep skins are calculated per piece’
(Lo dozans o hundreds).  The most important sources of supply
are Spain, ngland, Greece, Turkey, Iran. Indian, Pakistan,
gangladesh, Indonesia, North and South Africa. Nigeria.
Australia. and new Zealand. The best skins with regard to

dirain quality however, come from Europe.

Pickled pelta In the case of sheep sKins., the wool is often
emoved in the country of origin. The pelts are then picKkled

to preserve them nd ashipped to the processing countries.

Fersions come trom & braad of sheep found in India and in the
near Fast. In most casea, they are given a vegetable
iatannaae befora baing exported. Until recently. they were
1

v i the manufacture of clothing nappa. clothing

Wed principa
siuede, bag l=ather and lining l=ather, but they are now 81so

being made into shoe upper leather.

Wet Llues are chrome tanned cattle hides and amall skins which
are ahipped in a moiat atate and slightly preserved in
wolyvethy lene bags Wet blus are baing produced in increasing

dquantities not only overseas. but &lso in Europe and in the

L]
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Upited States of America in specialized leather processing
industries which are often connected to the abattoirs. The
retannage, dveing, fatliauoring and finishing are carried out

in the proceasing countries.

Crust material ia tanned and dried in the producing continues
and Tinished in the processing countries. There are two type
Chrome-tanned and retained) and “vegetable crust”

{vegetable/svnthaetic-tanned).

7.4 DIVISION Of HIDES INTQO SECTIONS, HIDE PATTERN

rhe different parts of animal skins vary widely in their
thickness and histological structure. The most valuable, most
uniform and largest part of the skin is the butt.

{(See Fig. 1J. 7The bellies have 8 looser fibre structure
and not =o thick. The shoulder is more loosely structured
than the butt, 1a of similar thickness.

Hides are copaiderad to be of good quality if they are of
ralatively uniform thickneas and fibre structure, Poor-
quality hides ar those with lose. non-uniform fibre structure
afcl aubatantial diffarencas in thickness betws2en the butt and
el ly section.

Depending on the tyvpe of leather to be produced and the
hide pattern, hides are processed as whole hides, sides,
butts, shoulders, bellies, atc.... Cattle and horse hides are

often aplit horizontally into two or morea lavers in the pelt



atate or after the chrome tannage. The grain split is used
for ahoe upnera, clothing, furniture upholstery and bag
leather, while the flesh split iz made into suede sapits.

inaolea, caze laathar and such like.

7.4.1 Types of Leather
NDeacriptions of the typas properties of the differances
tvpes of leather and indicates the type of raw material used

f o addc h-..

Bag leather . wade from amall skins, hides and pigskins with

a vegetable/synthetic, chromic or combination tannage.

Bookbinding leather i= made from vegetable/synthetic tanned

thinly aplit aheen skins, goatskins and pigskina.

Sole leather is used for the lower part to shoes.
flox calf is an elephant., chrome- tanned upper leather made from

calfakina. it is very supple and has & typical., handle.

Chamois leather ic made from dear, sheep or rabbit skins given
& chamois tannage with fish oil.

Clothing leathers are purely chrome- tanned or
comb:ination tannad, thion, soft and aupple grain leather on
aiede made From sheepakins, goatakins calfskins, and vealeer

as wall as pigakina and other large hides.

14



Corrected grain side leather iz =aide leather where the

appearance of the grain hss been corrected by buffing.

Fancving leathers are vegetable/synthetic or combination
tanned leathers, moatly from sheepskins or goatskins., for all

Kinds of fancy goods (wallets, purses, diaries, book spines).

full grain side leathers aie split hiides made from the grain

splits.

furniture upholstery leathers aie thin, chrome tanned leathers

made Tirom large cattle hides.

Gas meter leather 1. made from goatskins, usually

combination tanned.

Glazed kind i3 a vary elegant, chrome tanned, soft, supple and
fine grained upper leather made from goatskins and used mainly
for ladies shoes. Previously, 1t was produced exclusively by -

the chrome two bath tanning method.

Grain leathers still have the natural grain surface (as

opposed to corrected grain leathers).



Hlarness leather - a stiong, full grain leather made from
vegetable/svnthetic-tanned, combination-tanned or chrome-

tanned large hides and used for harnesses and saddles.

Hydraulic leathers are chiome tanned or combination-tanned

large hides for industrial applications.

Imitation kind is made from sheepskins or large goat—-skins

which are not suitable for glazed Kind.

Industrial leathers include leathers for driving belts.
textile machines, Jdas meters, and sealers. Depending on the
caduicenanta, they are made from different types of raw

material using Jdifferent tanning methods.

Insole laather ia vegetable/synthetic, combination or chrome-
tanned leather made from cattle shoulders., bellies. or splits

aind u=ed for the inner part of the shoes.

Lining leather i a relatively thin, vegetable/synthetic
chrome o combination tanned leather made from Jgo&t or
aheenskina, pickled asheep pelta, side splits or flesh splits

and used for inner part of shoes.



Morocco is a vegetable tanned leather for bags.usually made
from fast Indian Persians, with a characteristics "Boarding”

gir&in.

Nappa ia a very soft, thin type of leather for shoes, leather

clothing and upholstery.

Nubuck leathers are chiome tanned, slightly retanned calfskins
or side leathers. the grain sides of which are buffed to give
them & velvet-like nap. Used for shoes, leather clothing,

Lhelts etc.

Patent leathers are side leathers, calfskins and goatskin
leathers finished with polyurethane lackauers by the BAYGEN

procass; usad for shoes, handbags and other fancy goods.

Protective clothing leathers are leathers for protective
workawear (shoes, gloves, aprons) made from chrome - tannad
aplita, side leather or pigskin laather, often with a spica

finiash (flame retardant. oil repellent).

Reptile skins are obtained from snakes, lizards, crocodiles
and other reptiles. The skina are chrome-tanned or tanned
with purely aynthetic tanning materials and used for shoes.

handbags and fancy goods.



Shrunken grain leathers aire produced mainly from cattle
shouldars, calfalkiona, vealers and goatskins bv means of a
ahrunken grain tannage with astringent, synthetic tanning
wabteriala and a subsequent chrome tannage. The have a very
characteriastics grain pattern and are used for shoes and

| ". -
INTES A (RLPTH 8 ¥

Side leather i- a fallarain, chwome-tannee upper leather made
from larage hides (grain split). Particularly soft types are

Knowh as softer aides.

Skivers aie thin, vegatablea tanned grains splits from
sheapakina and pigskins which are used for bookbindings and
as shoa-lining leather., in the latter caze laminated. if

necessary, to make them stronger.

softy leathers are particularly soft shoes upper leathers.

sole leathers e vegetable tanned or combination—tanned butts

Foom apltits largs hides.

Splits ave made tiom the middle and bottom layers of large
hides obtained by splitting.

ts hides are ralatively thin, large, full arain or
correctad grain. vegetable tanned or combinstion-tanned side

Teathers for documant cases, furniture upholstery, case, etc.

1a



Strap leathers are ationdg, vegetable-tanned side leathers from

military articlea (strapa. belts) and rustic chair seats.

Suaedas aire chiome tanned calfakinas, goatskins, aide leathers
ar side aplita (aued spits) buffed on the flesh side for shoes

A -,Iﬂf.'lliilg.

Swat band leather foir hata, protective helmets., etc is made

from vagetahle/aynthetic-tanned small akins.

Upholsatery leather. furniture unholatery leather, split hides.

Upper leather is a collective term for all tvpes of leather

which are asuitable for the upper part of shoes.

veal box is a tvoe of leather 3similar to box calf and made

firom 1ight hides and vealers.

Waterproof leather are vaegetahle/synthetic-tanned or
combTnation tanned leathera for use in shoe manufacture. The
welt is the part which attaches the upper leather to the sole

o certain types of shoe.

© . MARKCTING OF HIDES AND SKINS

Hides are purchased for their leather-making properties.

& tanner purchasas hides that will most economically produce

19



fhe tvpe of leather he wanta to manufacture.

Nidea are purchased by weiaght, but the leather produced
fiom them iz sold by area. if a thin garment is being
wanfactured, then the beat atarting material i3 a thin hide.
To make R heavy hoat or sole leather a heavier hide is used.
The hide ia compozed of a aurface grain laver and & thicker
cor i laver underneath &= eariier on mentioned. The
Paliccent atirength of leather (8 derived from the corrium and
it eatheties value from the grain laver. Az the proportion
of girain to corium increaaea in a piece of laather, it becomes
weaker. Starting with & thin hie to make light leather

~duces the proportion of grain laver to corium.

The most prevalent hides on the world market being cattle

. Standard for cattlehide marketing
ides ace divided first 1nto two groups, namely:
£ N

fa) HMechanically flaved

LY Haod layed. The tormer are referced to as a packer hides
aiwd the latter as amall packer hides. It is implied that
the packer  hildes have hetter quality takeoff, although
kdividaal cases, thia is certainly not always true.
fhe filrsh ataadard for detivary ia that all hide weights

aie Jdeteimined at time of shipment from point of origin.

Sall cured hides tend to loss moisture during shipping.

However, this is due to moisture changesa, not to a loose in

20



leabner marl s matéer il.:i.}. . Unless the hides is OverdriEd. this
waler can be put back into the hide whan it 12 soaked prior to

1 d . = ] . | i |
Wit i Dy L eSlvaa g, Ly vl J .

i flide trimming

Phe hide must be triamed to either the standard trim or
moders trim, ihe atandard hide trim refers to conventional
hidea, do fit this standard, horas, snouts, lips, ears. tail-
bone, sinews, tendons, are excessive meat and fat should be
emoved prior to salting. Modern hide trim refers to hides
that have been mechanically fleshed to removed the veins. In
additional eairna, ear butts, shouts, lipa, fat and muscle
Lisaue should be removed from the pate side of the head by
cutting thwough the eyehole. The narrow side of the head
should be trimmed thought the eve in & similar manner. All
Faged edges should be removed, and cow bages, teats, cool bags.
should also be removed, preserving 8 standard pattern. lails
way not be over 150mm long. and Kosher heads should be removed:

by cutting across the top of the Ksoher cut.

o Hide grading

Hides are all graded it to No. 1., No. 2, No. 2 A Ne. 1
hide is free of holes, cuts, deep scores or guages more than
half way through the hide, visible rain defected and brong
grain, and these hides must have & correct pattern. The No.2

hides is andv hide that is off pattern, contains up to four

21



" holes or cuts, a deep acore'or gouges, 8 grain break or wants .

up to one-third of the ares of the side. a4 No. 3 hide

contains hairslip. five or more holes and/or deep scores amnd 7.

gouges, ong hole or cut over 150mm or & bepper box

(concentrated grub area covering SOGmmEcn*more). wants ar any

o other defact covering more than one-third of hide. Harslip

- refers to the easy removal of hair from the hide just by 0

' rubbing the aurface. It is generally assocliated with

microbial deterioration. Hieg grading 83 No. 33 should not be

- aent without the buver’s consent.

© These a&are the bssic rules with some sdditional /minar

" conditions. O course, any buver and seller can mutually agrae

to any other standards.

" 2.6 CURING/PRESERVATION OF RAM HIDES AND SKINS .

| “.while other minor uses may be cited, thehemonumically
most important use of animal hides and skins is for leather
manufacturing. Thereg are only & few type of commercial
tanning procesaes used currently. and the problems encountared
in preserving skins for the manufacture of leather &re common
to &ll hides and skins.

Curing is most of the time used to simply Imply the
general preservation of the animal skin, including air-drying
hut. technically speaking. curing implies the use of common
salt in the preservation of skina &gainst bacterial attack,

while presarvaticon of skina means., the usa of all means



including common salt and insecticides to protect the good
quality of the animal skin protein until they are converted
into legther. The sKkin like any other part of a living
animal. is subject to rapid deterioration once an animal dis.
On the living animal, it is an extremely effective barrier to
microorganisms and provides effective protection against
abrasion. However, once death occurs, the surface of the skin
is rapidly invaded by bacteria. The same bacteria that had no
effect on the living animalas can begin to deterioration of
the skin in a matter of hours. If one type of preservation
treatment is not applied to the hide within 12 hours after
alaughter, the quality of the leather made from that hide or
skin will begin to deteriorate. The higher the outside
temperature during the interim period between flaying and
preservation, more extensive the damage. The grain surface of
the hide is particularly sensitive. |If tanning is initiated
immediately after the removal of the akin from the animal, the
most serious obstacles to producing a highly-quality piece of
either are eliminated. If the green or raw hide or ski
hoover, is not proceeded immediately after the flaying. then
it must be preserved; a&as to protect it from npaturally
decomposition and putrefaction: as well as insect and mould

attack.

h
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; Preservation Methods

Myl o L UL E1aCulOrl al €.

L - ridli di viiid, which 1s also subdivided into:
4 3\ P - i
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Curing: this &als0 15 swubdivided 1nto the fol lowing

LYpes

(A Wet 3alting
(i) Braining
(11) FPack salting
£ii1) Drum s&8lting
(3) Dry salting
. Fickling tor storage
4. Refrivderation or cooling
S. Short term preservation using bactericides
I AIR DRYING

Al deving implies the use of air current in the:.,
preservation of hides and skins. This could also take place
i the shade 1f possible. The two main acceptable methods to«
achieving this are:

(1) Suspension drving:
(al frame dving, this is very important for hides. 1The..
hides are perforated at the edges and laced up by
means of about on 0.2 0.Zmm thick ropes to the

wooden or iron ftrame. Efforts are made to avoid
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tha hide making any other contact with. &ny solid..-

object. In other words, it is suspended: a3 well

-

as avoiding the rays of the sun striking it -

directly. : R

L
PR

(b)) Suspenzion dryving in sheds, this is most efficient .

for drying skins. The idea here is that the sKin

is protected completely from the effect aof the sun. i

tinder the shed, they &are suspended over a threeﬁ

wire svstem that provides &8 pyvramidal shape: the

apex and the hase wires. The base wires separates -

the adiacent belly parta of the skin from making
contact with each other. thereby facilitating fres

movemant of &ir on both sides.

(i1) Ground drving

i

This is the majior source of most putrefactive

defects at the bsam house. futrefaction steps is easily

here because., there is no free circulation of &ir on

hoth aides. tThe side making contact with the ground

constantly remaing wet: g wall as the hide or the zskKin
pick up dirt and dungs easily, and thiz promotes rapid

growth of bacteris.

CURING

Common s&it chamically Known &3 sodium chloride (NACL)Y is

the main curing material for reshyly flaved hides and skins.
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Sometimes, other salts such as kKhari salt, and Bittern-salts
are used A&s substitute to common salt. Common salt in
solution has the peropertis of preventing bacterial cells from
arowing and multiplying. Sometimes., the bacterial cells are
Killed. But in this case the correct auantity of salt must be
iused to obtain the best result. In any case of curing,
exception in dry salting. about 25 - 30 % of the salt is
required per the weight of the skin. A solution of salt in
water is known as brine. In &ll curing process, it is certain
that this solution must be formed before curing takes place.
(1) wet salting: Among his type of salting, there is what we
called: -

(@) Braining — This process involves immersing the hide
in a saturated solution of brine and leaving it
overnight before they are piled, drained and
packed.

(b) Pack salting: When hides are freshly flaved, they
are freshly played, they are sprinkled with about
1/3 of weight of skins with salt crystals and piled
flesh =ide up. until & pack of about 1200mm is
built.

(¢ Drum salting: This method, provides another case
of braining. The brine is forced into the hide by
the up and down movement of the sKin inside the
drum. The advantage here is that it auickens the

time. Usually., & aslow running drum about 2 — 3 rpm
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in used. 1The drum should be run intermittaently.
{11) DRY SLATING
this curing method involves, treatment with bripe
tollowed with air dryving. The quantity of salt used her is

ralatively small.

3 PICKLING FOR STORAGE

ihis is another important method of skin preservation. of
thwich, if properly carried out will minimise a lot of risks
that are usually encountered in air dried and slat cured hides
and skins. The process is usually carried out with sheep
akins where the wool has been removed already. However, it 1s
common to find this practice carried out in commercial
tanneries for export trade in Nigeria. It is important to
note that common salt is also used in this process as follows:

Normal recipe

200% water

20% common s&1t

2% aulphaic acid

Drum & - 8 hours. Avold high temperature in process and

atorage.

4. REFRIGERATION OR COOLING
As a4 condition for optimum growth of bacterial cells, a
temperature of 40% is 8 prereauisite. 1t is common Knowledge

that as the temperature falls, the rate of the activity of
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bacteria reduces rapidly. It has been established that a raw
akin can be effectively preserved for a reasonable time if
colled below 10°%. In this case the temperature must be

maintained at & constant range.

5. SHORT TERM PRESERVATIONS

Ihis approach of preservation is recommended only when
the process of preservation (&ir drying or curing) etc cannot
be commenced immediately due to lace of space, and facilities.
when used as an interim measure., to prevent putrefaction. the
hidea and askins are immediately after flaving. sprayed with
this short term preservatives. It has been established that
skins under this treatment can remain up to maximum one week
before they are reprocessed on properly preserved.

Gut presecrvation againat insect attack, mould, it is a&as
follows:

he hide beetle is known &s to attack the animals skin
at its early stage of development in their lives. At the
larval stage aany skin that is not adequately protected will
he eaten up very fast resulting in huge financial loss.
Different typas of insecticides have been developed for this
purpose, however, they must be of the type that are approved
i writing by the Chief veterinary Officer of the States
involved. Insecticides considered effective by most Nigerian
hides and sKina laws are:

(i) Pyrethrum
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(ii) 0.0.7. (Dichloro diphenyl trichloroethane)
(iii) G.H.C. (Benzene hexachloride)

{(iv) Sodium silicofluoride

{v) Araenous oxide (White arsenic)

The commonly used insecticide iIn Nigeria in the past
vears wasa white arsenic. For optimum use, its strength
should not exceed 0.2% Agp. The skin is dipped inside the
tank and allowed from 2 & hours for sKins and 8 - 12 hours
for dried hides. Of recent, modern insecticides have proved
very useful, although not Khown to have been approved very
useful although required by hides and sikins lawa. Actellic,
a proprietary product from ICI, have proved very efficient in
thia regard.

for moulds, aoulding of ailr dried hides and skins is most
common under unfavourable atorage condition. This usually
reported during rainy seasons when the relative humidity in
the air is high. The moulds grow to dark colouration on the
flesh aide of akin. The moulds liberste enzvmes which are
capable of hvdrolysing the sKkin protein resulting into paddles
on the grain. A common antimould agent 1Is  sodium
pepntrachlorophenate.

another aignificant alternative to salt preservation,
which in commercial use today, is to process hides and akins
into leather immadiately after slaughter. As mentioned

carlier, larger packersa have sorted hides off the kill floor



hy weight. conveved them into drum or paddles. and started the
process within & - 8 hours after slaughter.

Cattle alaughter is not constant on & day to—<day basis;
therafore, fresh hide supplies cannot be relied upon. Most
leather procesaing industries that process fresh izhies alzo

process cured hides to maintain conatant production.

2.6.7 Future of Hide and Skin Preservation and Marketing

The future of hide trading will be shaped by a variety of

factors. The largeat changes, some of which are already
apparent, will bhe due to the changing nature of the meat
induatiy.  As red meat consumption continues to decline, so
will the availability of hides. As a reault, their value can
only increase. The high cost of raw material has caused the
processa  induatry to become capital intensive rather than
labor-intensive. This means that low labor costs in other
partsa of the world have less ard leas effect on the
competitiveneas. The market will be shaped by future
regulations dealing with pollution, particularly with reapect
to dissolvaed solids, As more and more areas bacome impacted
hy the regulation of aalt in the effluent, the preasure for a
noin aalt presarvation mathod will become more intense.

in the foutuwe, there 1s potential for a high tech
s vation piocadure uaing electron-beam irradiation. Beam
irradiation process has been demonstrated to prezerve hides

for long veriods of time with little 1lmpact on the leaather
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producad. It ia superior to salt in terms of pollution
abatement. but would require transport in aealed containers.
another development., still on the drawing boards, is the
removal of hair from the carcass on the Kill floor before the
hia ia removad from tha animal. 1f succezafully implemented,
this will greatly alter the current syastem of grading hides
and will probably require & completely new marketing svatem

faor h i des w

.7 BASIC RAW MATCRIALS (HIDLS 1 SKINS)

The working material predominantly in the production of

leather are dry or freashly flayed hides and skina from
alaughterad cattle, sheep and goata. 1t must be noted that
the presence of cattle, sheep, goats etc. in large scale is of
gireat lmportance as far aa the raw material s concernad.

From the slaughtered animals consumed daily, hidea and
aKins are producad for use in this propozed leather proceasing
industry.

Cuirranta data from Jigawa State Ministry of Trades and
Induatiries shows that Nigeria has a production of over one and
a half (1,500,000 willion cattle hides, one million
f1.000,000) goats sikina, and about two (2.000,000) million

shaep akina annually.

Uut of this, Jdigawa State alone produces about:

10% cattle hides = 150,000 hides



150,000 goat z=kins

i

1% goata akins

10% sheep aKkins = 206,000 aheap akins

The Jdigawa State Govermment of Nigeria is plaoning to
eatablish a leather procesaing induatry in Shiwarin because of
the abundant unutilized raw materials in the 3tate. It is
also tha intention of Jdigawa Otate Govaernment to ancourage
cattla rearing both at cottage level and a&nimal husbandry
treatment in all location of the State a0 33 to meet the
incraasing demand, thus, providing more raw materials for tha

proposed

factory.

o ]
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TRADITIONAL MCTHOO OF LEATHCR MANUFACTURC
Haw materials in the leather procesaing induatry do not
end with only hides an akins. This procezs of converting
hides and skiaa into lsathar will have to make use of =0 many
additives products from the tanniferous plants (n the case of
traditional tanning methods) and thezse plus other chemicals in
the mechanized commercial leather processing industries. .
Hinnoch (17242) sald "dScientific principles have transformad
leather proceasing from an art into an industrial process that
can be carviad out wherever =suitable raw materials are
available”. The presant methods of leather processing or
marwfacturing are the rasult of many cantuprlieas of experiance.
They have a large empirical content. The only indigenous raw
matariala uzed by these advancad industrial procezsing, apart

From hides and akina is to lesser extent ‘fagaruwa®™ tamnis



from the pods of Acacia nilotiaca. Howevei, the tarditional
rural leather procesaing use the Lndigenous material prevalent
in their aurroundings in &ll  their procezzes and stages of
leathar manufacture, liesa are the moal common among tham:
l. Hides and skins from cattle, horses, wild games., goats,

aheap, crocodile, atlligator. lizard. rabbit etc.

)

Wood ash, millet and guinea corn-stal ash, Amazoroc.,
wastes from Walders shops and theiir mixtura.

3. fataka, Gaba-Gaba and Tagiri., pigeon dung as well as
CWazarma.

4. Bagaruwa (Acacia nilotica V. Adansoni). Manke.

5. Groundnut oil.
5. Nono (raw cow milk)
2 Dry stalk of guinea corii.

At the pretanning tags, of leather manufacture, dry raw
nides and sKkina are asocaked in water for & day or two. They
are aubsaguently taken In & agueous auaspension of wood ash
collected from the private house or millet-stalk &ah or
duinea corn atalk ash or mixtie of them all. The reaulting
auapension commonly regarded as the lime liauor ia usually
made in 2 4 pota or pita. Fach pot o pit 13 replenished
with more azh and water as the level arsd concentration fall
with use. Wood aah i3 commonly uaed in Kano and Jigawa. with
accasional addition of wastes from welder’s shops &s
sharpenar ., For example, 1n Sokoto, majority of the rural

tanhers use a local lime called amazoro. It is prepared from

e
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Timeatonse by bring together limeatone and logs of wood in
alterpating poaitions in shallow pit followed by aprinkling of
water rveaulting in white to giey lime powder which turns
brownish upon axposure. Othar materiala used in Sokoto, Zaria
included Fataka, Gaba Gaba, Guazarma, pigeon dung and Tagiri.
These are used to raduce alipperineaz of the pelt resulting
from the effect of using lime 1licuoi.

A common tannage Jgiven to pelts by traditional tannars
aeas the pods of & Tocal plant called Ragaruwa and the hark of
marike. These matarials are prevalant in the Sabel ragion of
thia country with greater concentration in places like
Katsina, Azare, Potiakum, Maiduguri, MNiger republic, Damatur
and Shernddam as well a&s Sokoto amd Kano.

During thia tiaditlonal methods of processing hideas and
akina to leather, the hides or skin are aubjected to various
havrah treatments like limiog which could 2azily saponify the
natural fat contained in the hide or sKin, Such skin or hide
whe FTaiahad with repleniahing the oll would become harsh
and even difficult to work on by the primary users. To remedy
this aituation, traditional tanners aoply dosea of groundnut
a7l on the grain side of the cruat with the aid of & duster
aftar the second tanndge Lafore the curat is flnally atratchad
ang twiated to dry out. It some casnes, groundnut oil is
appliad to a semi diry curat after the firat tannage but befors
resoaking an reattange. Since the interval between oiling and

retannags 13 uwaually ashort, mest off the oil doaa not
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panatirate the fibe of the curst., but would have done 30 if

&
w

aoplied after retannage and pricr to final drving. It has
howaver bLeen found that groundout oil would penetrate the
leather curst fibrezs much faster and exhibit hetter

plasticiaing effect when 1t ia cmulzifiad after aulphation.

©.7 MODERN LCATHER MANUTACTURE

Although any hide or skin can be tanned into leather.,
cthoase moat often used aom From cattle, buffalor, aheep, goats
and sometimes horaesa, camels, crocodi les, snakes and 1i7ards.,
SRing of animala such as elaphant, zebwa, leopard, and tiger
bring high pricea. Animal =kine wvary In size. ahape o
textuire, thicknesa, and guality. Suality Jdepends on how and
why the animal was reatred, whether it died of old 89 or wWa
slaughterad, and ita age, sax . ancd environmaent. Damages of
many kinds reduced the values of hides and skins. The most
commcn Jdafacts eancountered are those prodiuced on the live
animal by parasites and dizeanss, old age, and palnutrition:

brand marka and Barbad wireg scratches and oo thae daad animala

by pooar stripping of the skKin, bhandling., and storage. With
giropar attantion, many of these dafects can be avoided.
rresh hides are composed of GO0 percent water by
walight, X035 parcant proteioaa, abaout 2 percent lipida, 0.5
percent. carboliydrates, and 1 percent mineral salte and other
asubstances siuch & pignents of the sollsd aatter, 90 29

paraent ia made un of proceing, Lath Fibrows and non fibrous.
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Gub wodern Lechinoiogy wiomiaes to allow the developing
naliGike a@ moie fuil use of their animal resources: through the
coatab il taimment of @iiicient slaushter houses, and large—-scale.
anil aGlul i OF plrocessliind units. the development of their
Canini i Lodiealy tes wi bl enabile these nations to meet their own.

Vober had Jdemaanda o leather and become exporters of leather



aod Lo deather goods. Thus, the leather industry may
Gides wo a sadn b lcant shift from advanced countries to -the .’
GeEve i LOping nabions.

fne furslh obecation in any leather processing industry
Uedine ab Lhe Leam house: or pretainning stage. The purpose of
i ebantiing o weanhouse operations 1s to remove undesirable
Cotmba buenta and to conditions or replace the water removed
Clom Lhe caw Lode or akin during the preservation process.
e operation ia normally called soaking. The soaking may
Laka Do a few hiours to several days depending on the type of
i enes valion and the method of the soaking used. The soaking
i Gvides tavourablle conditiona for the growth of micro-—
Ofsaii cdiin,  winch damage the hide. To prevent the hide
aibatance Toom Lelng damaged 1n this way, the duration of the
Aodii g o s reduced by working at an elevated temperature (up
Lo S0 and soaking liguor, an auxiliary which accelerates
wel Ling and has a bacteriostatic effect. The soaking operation
Gotieaal of the use of paddlaes to provide vigorous circulation
of water jound the akin or to facilitate flexing the skin in
e waber . Thia ia an important factor in achieving through
WOalking i an economical time. For the soaked skin or hide to
Aol waler Tnto the skin structure certain chemicals are
tate this absorption, as well as to have a
falily gyentle affect in promoting the uptake of this water.
Cwamgles of these chemicals are soaps and anti-bacteria. The

Wiz 1o aumilar to our household detergent., while the anti-
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Lachead ta chemical is used primarily to minimise petrifaction

} . L= - = =
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e aeal enséential preparatory state i3 loosing &and
cmoving the hair from the grain {(outer) surface. 1n this

o
L}

Vimiag process, the liming chemicals either destroy the hair
ad epidamics completaely. . Normally the skins and hides are
e e La Lhe aolutio o lime and water inside the paddles.
ithe Jiming is uaually carried out with hydrated lime fC‘UI'Iz and
wdiom sulphide (N&yS) or sodium hydrosulphide (NaHS). which
la a leaa poonounced plumbing effect. For ecological reasons,
Vidio g Hiauors with enzymes arkd so called low sulphide liming
Flauocs  with sulphurous  organic compounds are becoming
| nGrEaSITngly important. Ami ne liming liquors (with
Jiaelhivianioe aulphate and lime) and oxidative liming liguors
) are used in special cases.

i .:|F-‘u' | r.-‘-' i’?lﬁf’l,ﬂ

with sodiu ?
Necanionally the limina ia carried out exclusively with
ydiabted Time ("atraight white-lima™). This gives particularly
oft fine grained leathera. Straight white limes are also
e bt lwes uaed for reliming following, liming with lime/sodium

wlphide, if particularly soft leathers are required or if

Gially good opaning up of the fibre structure 1is

With lime and sodium =2ulphide the liming process takes

*

sl 1274 hours, depending on the temperature, addition of



chemicala and length of liauor. Depending on the concentration
of  bhe sodium sulphide, the haira are either completely
destiroved or loosened to such an extent that they can be
cemoved  mechanically without any difficulty. 1% sodium
wilphide Viming Viaguor fon G0% goods) is sufficient to destroy
Phe hair. fN.iSzi-HI'J = NaH3 + NaDM3.

Gbhjectives of liming unhairing could be summary a&as

Cad 1o remove the hair or wool and the epidemica
‘LY To apen up the fibrea and fibrilas of the skin structure

Ly alkaline awelling so that they may have more fraadom

of movement, giving a softer., more flexible finished

leathar.
() Digeation and removal of 1ater-fibrillary protein
(Y Baponification of natural grease.

Sodiun aulphide 15 usad aa a sharpnesa modern unhairing
aiwd 1iming processea. It is particularly effective not only in
aneading up the unhairing process but it has a manked effect
on bthe aecond Taportant objective of swelling the fibre
atiuctire,

Whan diasolved in water. sodium sulphidehydrolysic as

b d



Haly _ b HyO = Na HS t NAGH
caodiom Salphide Water (Sod. hydrosulphide Sod. hydroxide

attack§haif Swalla hair
and epidemics structure

PE must be amphasized, that, in a swollen condition hide
aiw) akin aubstances are very susceptible to damage by too much
wechanical  action.,  that 1s why the paddles are run
intermittently throughout the liming process. The more gentle

vaddia limiag 1s preferrad.

282 rfleshing
The next atage ot operation ia fleahing. Fleshing means
the removal of the fleah that has been cut with the sKin
during the flaving process. This procesas 1a carried out with
a machune {(fleahing machine).
The maia objectives of flashing ared:-
‘a) To remove the unwanted fat and flesh particles from the

akin.

s r'\r % Q_ql
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ming

After limiliw oparation, the lime or &ny other alkali in
the akina is no longer reauired and in most cRses, it has a
detitwental aeffect on the next coming operation ia tannage.
With chrome tamnning, it gives a hard, green inflexible leather
aisd praventa propar tannage. Once the halr and epidermis are
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removed and the atructure opened up by swelling., the strong
alkalinity must be progressively reduced into a&acid range.
which ia ineffective range for the great majority of tanning.
However, it would seem logical to use & strong acid to
reach the raquived acid range by neutralizing the alkalinity
directly hiut this is not poszible at this stage for two
&0 NS 2
iy the deliming process may be followed by an enzyme
procensa, bating, uaing an enzyme whose optimum activity
occurs at PR - B.5. It is neceasary initially to adjust
the P of the goods to this range in the deliming process
if bating is to be affactive.
it) fven if the use of satrong acids should be controlled,
there would ba a danger of replacing alkaline swelline
which would be most undesirable and would lead to a hard
leather with waalk grain after tannage. For this reasons,
deliming chemicala are chosen which will give the correct
range of P, for bating operation, with the minimum of
contral necesasary and even if used in excess, will not
Galse  parmanant damage, hence the choice of aAmmonium
aalts (ammonium sulphate) acid salts.
The deliming effects is teated by applying a few drops of
a 0.1% salcohiol solution of the indicator phenolphthalein onto
the croos seation of the pelt. Greas which are not vet delimed
Will turn yed. If deliming is complete, the croas section of

the Palt will ramain colorless.
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The maio ohiectiva of deliming is just to neutralize the
- i pe K1 T " b
LI T TR I T £ (O Y O S

The chemicals used for Jdeliming operations, have the

allowing effects:

-
-

Alon L salphate o 1L 15 an ammonium salt which is cheap
and safe to wuse on hides or skins. The theory of its
acbion i3 that it rgacts with the atrong alkalines in the
hides or skina to produce the weaker alkall ammonium
hWydvoside  and a buffer syatem 13 produced which
stabitlizea the PH. within the required range.

sadium mata bisaulphite: - An gcid 231t which is added to

-

e ageliming liauor to produce some bleaching effect by
Vamoviag  any  uneven o patchy color due to natural
pigments vemaining in the grain.
foaaumgate Jel lming operations consizats the following:
Weighiing out the following chemicals based on the weight
of the lot accordingly.

Ammoi i aulphate or aemonium chloride

Calocium chiloei-ide

ammoniom metal bisulphite
Dhtainiog the other matariala and tools needad for

Yax ¥ T 43 . e 2 o 2
g Al ihd GOSN aeaOig

toading the palts In the Jeumas and open watar value to
dllow water Tlow Tnto the diiim.
Whain the correct voiume of water is attained. water value

s cleared amnd weighed deliming chemicals are added.



{5Y Dium o cloaed and start the drum from the control
switoh and note the astarting time.

{6Y Run the drom for the specified time, after this time out.
Teat bthe PHL of the liguor with phenolphthalein paper or
iiwlicator. IT Pl 12 okay according to job specification.

atop bthe Jdicum ready for the next operation — bating.

2.%.4 Bating

Deliming is followad by bating, which i3 usually carried
aut in the same dirum.

the o iuin of bating process goea back many years: when
liming was not & common practice, and when it was diacovered
that cunniog the hides or alins with an infuaion of dog or
chicken Gung produced & very soft flaceid and silky pelt with
a very amooth grain surface. 1t is probable, that the effect
wan Tirat abrerved when a dirty vessel contaminated with dung
from the hidea or skins was uzed and later dog and chicken
Jng become bating agent.
toia aow uideratood, that the bating effact was dua to
Jigeative cnzymes oocouiring in the dung. These enzZzymes have
been iszolated and produced in pure commercial dguantities
sauppl ied as atandard bYating compounsis.

r i
P

@ Wmhaan purpoae for bating is to further remove and

-

loosen the inter—fibrillary protein and to make skins asofter

P P :
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roots, apidermal structuyre. pigment and Tatty cells.
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1) Check Lhe Fells lnside the dvum and anaurse that the
el imed pelta are now reaay tor bating, and then open the
TR

(23 Add specitied guanbity of the bLate into the drum

accoiding to the job aspecifications., close the drum and

atairt it from contiol switch.



(S0 Note the atartiog time and run the drum of specified time
AGCOra gl v.

A Arter Lhaas Lime oubt, open the drum and check for porosity
asd Thumb print of the pelts. 1T okey, get ready for the

s e T lEY 5
UL oo ST W LT AN Luind .

i5) If however, the bating condition is not okavy. continue

withi the ‘u-.it.ills,g i OGESS and f'.nntrOI until it meets tha

B I - e B iR
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Pl Pickling

ihis piocess consiata of bringing the stock to a
condiLion of equilibiivm in the bath of sulfuric acid (H,80,).
Sulphunic acid is a very coriosive chemical used for pickling.
The addition of this chemical is to adjust the PH of the pelt
Lefore chirome tannage. Diluted asulphuric acid is carefully and
alowly pourad iato the liquor, taking care that no splashes of

- NI P ] )= = A=
il b Ny sl S0

ly on the akins or the operator. The pelts are
vl Luaide the drum for specified time to obtein thorough
panetiation. 1he acidity of the pickled pelts may then be
checked and may be corrected by further additions acids if
ceniilivest to do =0, The sKins or pelts are drummed in salt and
waber aolution until the salt has dissolved and diffused
evainly before the addition of the sulphuric acid. Salt is
acthal ly added Tinto the =solution to prevent the skin swelling

gnder high acidity. Infact., the presence of large quantity of

a5



it i3 not only to prevent acid swelling but to cause also

S 1k ]

Wi deciease in thickineas of the akina which are not white

F - - l 'Y =y - 4
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PICKLING MCTHODS

Rl Salt containiong pickle syastam Common sa&alt (sodium
chloride) with concentration of &6%8E
1Y salt containing poor pickle avatem

i) st opicking methods

Akl lag operational procadure, starts with ensuring that
the bated pelts and liquor are ready inside the drum for
okl Ti. After that, ensure that you obtain the specified
welahit of salt and keepn near the drum. Then, open the drum

bt
Lol

coubaiaing the pelts and liguor., and add the salt into the

deam and clase it Start the drum and note the starting time.
The doum will keep on runining for the spacified time occurring

. = ki
U S IR |

ification. nfter this time out., stop and open

1 apeci
the Joum. to check the “8f® of the =alt solution. If *BE’ is
e, ready for addition of acid. At this level, measure out the
Fiad volume of pradiluted and cooled sulphuric acid,
coavefully pour this acid throogh the axle into the drum,
b the acid does not dirop directly on the pelts
while the drum is runping, Continve to run the drum for
weai fled  tilme depending of course on  the pickling
peci fication of the pelts lot. When the specified time is

He dirumn and check the PH. Nith it indiﬂﬂ.tor



campen . f the P is OKay, accoirding to the specification.
teave the pickled pelts from the drum &s the ligour in the
dum 1a vaady for the next process. Howavar, do not remove the
picikled Pelta from the dirum as the liquor may form the basis
Toir the next eperational procesa.

i all  leather proceszing procedures world wide,
declined, bated. Stock is pickled with & mixture of sulphuric
acid and aalt in drums to either prepare for long storage or
Cor milesiral tannade ., ratty akins are however, decreased with
dgetergent and paraffinsg aclvents, washed and then finally
vickedd, The temparature of pickling is very impocrtant
catsaderation for any successful pickling.

NDeration: with temperature below 27% (80%) being
veibicad Lo wmindmize hides or sKins subatance damage,
tacluding the potential of the hides or skins substance being
dianoived. Commercial pickling proceases may be overnight
pocenses to attain equilibirium pickling of the stock and
Lhovough P, Lowaring aven the thicker portions of the stock.

Cinal pickle PH levels may vary from 1.5 to 3.0. The
Lowa PH levels obvicualy increaase the risk of protein damage.
™M levela have heen usned where stock were being shipped and
stucaed Tn the pilaklad atate, Howsever, the damage potential is
Wigh and PH levels over 2 with a biocide are prudent. for an

Tabtagiared piokling and chlirome tannage process, a pilckle PH

tavel of 2.5 to 3.0 is prudent commercial practice.



2 Fulh Tanning

af ter the beamhouse processea, the skins or hides are on
ihe iy baais piedominantly comnposed of the fibrous hide
albatance pioteiln, and are now aady for the chemical
aonveraion o a leather known as tanning., Tannhing., like
Auaking is anobner gradual procasa from weak tanning agents to
a oo & ancentirated soluticn 20 that the sKins or hides may be
wupel Ly bannwd. i a more diract form. the tanning process
aerually convents the proteins of the hides or 2king into a
Ababie waterial which will ot putrefy and suitable for a wide
vair &ty of puirposesn. Tthere is & vast array of tanning methods
aud mateiriala. The clioice Jdepends chiaefly on the proparties

readiresd in the Finishesd leather .

OBJCCTIVES OF TANNING. fanning process is to bieing about
loievensable atabilisation of the hide or skin aubatance that
o ovdiodan ily poone putivefaction. 8ut, the actual object of
aowverting hide or akin into leather by tanning is to:

(o) Shabiliae i6 againat engymatic degradation and increase

- : ol ™. = 1=
ita renaiatance to Cremacailis.
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A Rajlee b3 shiinkage tamperature and 1increase its
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les andd shins are rendered non—puwtrefiable or they can

M AR 2 -'a---'-:nl. e oLdaeat .'.f---lr_-\'f'lTl of r.-‘:irlﬂii‘lf:} i'ff'.li(‘“‘_‘.d on

ction of vegetahle material containing tannin. but modern

Laechioiouy Jdevaiopea a large oumber of chemical agents and
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Tannage Methods: lhe following are some of the

Caiiiiong methods that can be appliad:
vege tabl tanhage: Vegetable tannage is still an
Lol Dant Lannng method. Dalimed pelts are treated with
infusions of vegetable tanatuffs resulting in firm, fall.
AUy lealiiglr, Yegatable tanned leather can be produced
Viom o vaisety of raw materials also. However, the major
vedelable Lanned leathers are bags, case, strap and shoe
sulving leather s produced from heavy cattle hides. The
vege Ldabie Lanfilag are:

Coirles phenolic extiacts from woods, banks and
oltieir plant paits.

ihere aie Lwo maior classes of vegetable tanning
mateitala, the condensed and the hydrolyzable tanning
waberiala. The commarcial extracts include a complex:
iiature of polyphenolic components. The hydrolyzable
mater tals, asuch as chestnut, extract, contain glucose in-
their molecular structure: hence they are fermonting

substances and break down more readily by hvdrolvsis into
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simple structures. The cofmercial materials are often
used in mixtures to optimize the leather auslities., -

Tanning material is ground. legched with water. and
concentrated into solid or powdered extract. Some times o
it 1s sulfite and bleached to vield more sgluble and 1
light colored extracta. VYegetsble tanstuffs cmntains.i'
tannis, which are amorphous. stringent complex mixtures
of polvbhenols: and nontainning materials including

carbohvdrates., salts and acids, which 8lso contribute ko

laather quality.

-~
F

v Chirome tannage: Tanning with chrome compounds came to be

(

»]

the most Important method 1n volume of production. Chrome .-
tanning simply consists of neutralizing the acid of
chromium sulfate by adding sodium carbonate, That is the
rasson why 1t 1s based on a very stable cross~linking via -
principal valency bonds, whereby the carboxyl qroups -
Coor of the collagen react with the cherom& tannin. On
account of the atability of this bond., chrome lesther is
rasistant aven to boiling water for prolong perioda. The
“"hoil test” often serves &5 the criterian for testing
whethear & chrome tanndge has  been carrisd out
successtully.
The actiusl complex coordination chemistry of trivalent
chromium compounds includes many complex Ienic relationships
{(Marford 197%). The trivalent chromium is Known to coordinate

with nearly a&ll electron pair donors and with chelating
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agents.  Chromium tannage processes utilize the complex
coordination chemistry of trivalent chromium to control the
uptake of chromium complexes by the skins and hides and the
chromium fixation in the fibrous collagen matrix. Formate ions
from farmic acid or sodium formate are commonly added either
during oickling or 1n chromium tannage atep to modify the
uptake of the chrominus complexes. the goal of the process is
to secure fairly uniform chromium dJdiatributors within the
hides or akins thickness and to promote penetration of the
chromium complaxes into the molacular domain of the collagen.

The chromium tannage process increases the resistance of
the fibrous hide subatance to hydrolytic deterioration. This
chanse is measured by the empirical shrinkage temperature
determination. Although hide collagen may shrink at 6S%
(149% Y. the tannel hide substance will not shrink in boiling
water under the same empirical conditions.

The tanned hides or skins are blue in color and are
commonly called chrome-in-the-blue or wet-blue stock. Recent
analvtical data from menden t nutland (1788) have shown that
17 commeircial wet blue samples had an as-received moisture
content ranging from S0.7 to 65.%%. The leval of chromium in
the stack is commonly expressed as percent of Crg0;. Chrome-in-
the-blue f(wet-blue) has of revent become an article of
commancs worldwide. Some tanners carry out the beaming and
chrome- tanning process at one location in third world

countriaeas for axample and convent this wat-blue stock to
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finiahed leather in Curope and United states. Tanners and hide
and akin processing firms also sell the wet-blue stock for
concession into finishad leathera by other tannaries.

Chrome tanning involves drumming . the pickled pelt in
pickle or a separate drum with basic chrome liguor marking and
other agents are added before, during or after chrome tanning
for apecial effects. Today the trend is toward the use of
salt-free, mazsked, dry powder tannages. When tannage is
completaed in thras or four hours, & small pieces of tha
leather ia teated by plunging into boiling water for two to
three minutes as aarlier on mentionad.

Chrome tannage condition:

(a) PH. The normal Pt value for chrome tannage is 3 -3.8. At
PH. 2.0, the akins or hides carries a maximum positive change
without the negative group to fix the chrome. While., at PN 3,
half the acid group are S0% changed. The chrome complex are
attracted to the anionic group in the sKins or hider. The acid
side chain will displace water from tha Cr complex and
coordinate to the complax raducing its affinity for pelt and
thus increasing the rote of penetration. (See chemical
atructure of chroma tanning compoiind).

The charge on the chrome will be reduced and to
compenzate for this, some 50, group 13 taken up by tha Nigl
b)Y faaification:

During baaification proceas the PH of the liquor ia

adjusted, the aize of the chrome complex is increased due to



olation.

() Pilling: During piling operation the chrome becomes more

concentrated. Sulphate radicalas will enter the complex

diaplacing water and making tanned leather leas cationic, at

the mame time if any free fatty acid is present. They could

coordinate to the Cr to form chrome soap thus making the

wetting back of the leather difficult.

(3% Precipitation/dark grean coloration
This effect occurs when the float during tanning is not

i, to the ample float neceszary for tanning. Also when

bicarbonate ia not properly dizasolved and added is bits.

harah, inaoluble z=odium aulphate results giving rise to a

defect called CHROME PRECIPATION,

fa) 16 Ta aotewarthy Khabt no matter the %5 of chrome usad to
tan the akin or hide, no more than S0% of the quantity of
the chrome will enter the akin or hide. Also the maxiaim
% of chrome to be used to achieve a full chrome upper
leather 1a only 10%. MNote that other reactions taking
place during chrome tannage happen inaide the drums.
Chrome tanning oparational procedurars

fa) First, aobtain the required job instruction from the
suparvisoir, and then continue to check ansuring that the
working drums are in goad condition. Thaere after. supply
41l that is required, examples are tools and materials to

t&nning Area.
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(h)

e

(A

(&)
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Weigh out the tanning agents/chemical additives
accordingly, and bring them to the specific drum to be
Hsedd,

the common chemicals used are:-

chromium sulphate or chloride

aodium bicarbonate

fcdd chirome into the pelta inalde the drums and atart the
drums, to run for the specified time according to the job
spacifications.

Then atoip, open and remove sample of the lsather, to
examine and check the P of the liauor. If PH iz okay.
aikd o atains or patches on the leather, then 1t maans
the chromium has adequately fixed to the akins fibres.
Alao loaspect for the color of the WET slue, if it ias
okay, then proceed to the next process of basification
(if raquived)

Weigh and diassolve bazifyving agent and add if =slowly
hrongh the drum axle to neutralize {(to basify) the acid
in the skina or hides. With the drum still running for a
specified time. check the P of the liauor. 1f it is
oxay, depending of courase on the job specification, stop
the drum. Open it and discharge both tanned leather and
1Liguor on the floor.

famove the piecea of tanned leatheras (wet blue) from the
floor. then pile them the grain-on—arain and fleshaide

oin- Fleahsida, and allowing the pile of the tannad
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piroduce funs and white leathers: pickling and pretannage
Tor Ghwame: and 1n pretannage and retannasge of vegetable
leathers to wive asoft, full hnappaleathers and
,.-;,..,_:‘“.‘I;u.. reaistant 1nsols legtneirs.,

011 tannage: 01l tannage have long bean ampoloved for the
production of chamois leathers. 01l tannage is distinet
i uGeas which s different from 0il in tanned leather for
bubi jcation effects. Modern chamois leather production
procesaes ubilize unsaturated oils e.9. raw cod—-liver
oil. which are partially oxidized in heated &ir rotating
G . Thils Lype of leathers unlika other leathers can be
repeatedly wetted and dried without detrimental effects.
e sapaclal poopeirties of chamois leather result from its
open atcucture. Chamois leathers is tanned with aldehydes
And pelonides and created with polymers from oxidation of

fishe 0Oil uwsed 10 the tanning process. Long liming.

Lating., and maechanicatl presaing open up and split the

ANMADU BELLO NIVERSITV
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ibires, stoaking and pounding with fish oil and hanging -
i heated rooms oxidizes the fish oil. Compounds of
copper, manganese, and cobalt accelerate oxidation.
{hCens ol ia washed off with washing soda solution or
welliod adents pretanning with formaldehyde is common.
Though cod oil is favoured. sardine. rape. and saf-flower
uila are alsoc usad.

Aaldehyde tannage: Aldehyde tannages are used on certain
specially  leathers. Commercially accepted aldehyde
tannages  includes  formaldehyde, glutaraldehyde and
dialdehvale  atarch. Bated pelts are tanned with
formaldehyvde solution for two to four hours and excess
flesh and bacteria/matter in the hides is mainly used in
combiaation with other tannages. Glutaraldehyde tanning
givea leather a vellow color and high resistance to
perapliabion and washing with soap, making it superior
and auitable for shoe and alove lesthers.

Synthetilc tannage: Svnthatic tans originated from
stinties of the effect of formaldehyde on vegetable
banning matarials. The first of them., patented in 1211.
was baned on phenols and Gresols. Later, naphthalene was
dsed . Synthetic tans must have a large polymer molecule
anwd must alao be soluble in water. They are made by
copdenslog (forming Tato polvmer) simple phenol molecules
ancd adding a aulfonate group to make the product soluble.

This Liocess alao work in reverse, with sulfonation first



leather 1= sorted selection according to the grades: and types
of leather it will produce. Hides or skins are all grades into
Wi, 2, or #3. A grade #1, hides or akins are free of holes,
ciuts, Jdeep acores or gouges more than half way through the
hide or akin, visible grain defects and broken grain. and
these hides or akine muat have a correct pattarn. While #2
hide or akin is any one that is off pattern., contains up to
four holes ot cubs, a deep scora or gourge, & grain break or
wants up to ope third of the area of the side. A #3 hide or
akin contains hairalip, five or mora holea and for deep acoraes
and acuges, one hole or cut over 150mm or & pepper box

z or more), wants or any

(concentrated grulb area covering 300mm
other defect covering more than one~third of hide or skin.
Hairalip refers to the easy removal of hair from the hide or
akia just by rubbing the aurface. 1t is generally associated
with microbial deterioration. Hides or skins grading as B8
should not be sent without the buyer®a consent, therefore
these are the grades the normally go for retannage operation
in the same tannery. while the B2, and ¥l are packed on
pallet. atored and exported as a wet blue. These are the basic
vulea with some additional minor conditions. Of course, any
bhuyer and seller can mutually agree to any other satandards.
The selection for axport and retaining are classified or
aelected by gender., weight range etec. Within each
classifilcation, hides oi akine a3 earliar on mentioned, &re

girade az #1, #2, k3. of courzse, this is quality assessment

uh
s
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based on auality of takeoff pattern., the number of holes due
to butcher cuta, or grubs, and the overall guality of the hide
or akin. €ach combination ot \J!I(i] 1 Ly and .-".t“lt"'.t;-l.i!)ul whi acle has
a arkel, and the price fluctuatlons depend largely upon the
sipply of the hides or akins and the demand at that particular

] - M
e LS il

e leathenr.

For those yrades tc be retain., the big ones may be split
and then ashared to a uniform thicknessa. The shaving determines
Lae flnal thickiess of the different types of leather. The

ol lowing are zome examples of the usual showing substances:

i) "Stietch” leatheq .9 0. 5mm
il) Clothing nappa G.6 — 0.92min
i11) T ulraltuie nappa 0.8 — 1.2mm
iv) SHIoE Napbha L.O ~ 1.4mm
v ) Softy uppei leathed 1.5 7 . 4mm
Vi) i ull grain andd corrected gra in

side leather 1.8 ~ 2.30m
vii) Heavy upperr leather foi

oo La Shioes 2.3 = 2.880.

when determining the showing substance, the effect ‘of the
Jiy method used on the thickness of the leather must be taken
into consideration.

Al ter ahowing, then the next proceas is dyeing. Leathers .
dyes are classified as follows:

Lo Cationic (basic) dyea, usad mainly for vegetable or

S



synthetically tanned leathers.

P Anionic (acid and direct) dves, used on chrome. vegetable
and aluminum tanned leathers: direct dyves give god
surface dyeing with no affinity to vegetable leathers.

3. Aamphoteric dyes, which easily penetrate chrome but not
vegatable leathers.

4. Chrome mordant dyes, which give deep and fast shades:
used in gloving leathers.

Metal incorporated premetallized dves., which are slow to

Ln

penetrate but give good levelling and color fastness

deapite exposure to alkali and washing.

' Reactive dyes, which will not run when dry cleaned; used
mainly for suede and gloves lesathers.

IThe dvestuffs have been customarily secured in dry form
and levels of use from 1% to 3% may be necessary to produce
the leather color onto which the finish will be required. The
auede leathers reguire more dyveatuffs and &3 much &s 15% may
he ns&saaarv- The dissolved dyves are customarily applied in
cotary drums containing the retained stock.

The apecific dye choice is of course, primarily based on
the color desired in the leather. Shade, strength, brillilance
atl penetration are important factors in dye selection.
Dyeatuff fixation and exhaustion is promoted by addition of
up to 1% formic acid.

NDves are applied to leather by brushing on one side, tray
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dyeing, Jdrum dyveing, spray dyveing , solvent dveing, vACuum

dyveing, or dveing through tank and squeeze-rollers.

LUBRICATION OR FATLIQUORING: Unleas lubricated, leather dries
hard, dved leathers are treated with oils and fats for
lubrication, softneaa, strangth and water proofing. 0ils and
fats are incorporated individually., or in blends, in natural
copnditioan, as emulsion o in solvents, by hand or in & deum.
vegetable tanned leather (light) are oiled by swabbing
agroundaut (peanut) oll on the grain surface. Sole leather is
drummed with a mixture of vegetable oil., mineral oil and small
amount. of sulfated oil, epsom salts, and glucose. The oil
keeps loose tanning material from rising to the grain during
drying and produces supple, light-colored leather. Belting
leathers is treated by hand or in a heated drum with a mixture
of cod oil, tallow, wool gtrease. steamine and paraffin wax.
Carrving is similar, incorporating such mixtures &s & hot
melt.

I ight leathers are fat ligquored in & drum with an oil and
water emulaion. The uniform penetration of the leather by fat
{Tauor gives soft, atretchy, loose-grained leather if the fat
Tiguor is depozited only on the surface, the leather is
reailient and tight. Raws oils mixed with emulsifiers give
deairad propertieas of softness and pliability to suede. Raw
0il mixed with soap on sulfated oila are commonly used. The

use of newer aynthetic tamnnis, impregnants and finishes along
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with viulcanizing and cementing of shoes., makes constant new
demands upon leather lubricants. Workmen must be careful not
to use too much soap or the leather will be discolored. after

fat ligquaring the leather is removed from the drum &nd horse

s

SAMMING SETTING OUT

After & auccessful fat liquoring, tha leathers are
removed from the drums and horze up for the water to be
drained natural before finally beinag placed on a samming
wachine: that further remove the exceas water, iron out

wrinkles and press down the grain.

DRYING

after from the retannage and fatliauoring. the method of
drying alao haas a decisive influence on the final auality of
the leather. In fact, aftar dyeing and fat-liquoring, the
leathers must have contains 45 to 60 percent water and is
dried to about 14 percent moiature, chemical and physical
reactions taking nlace. When leather dries to a pale shade,
loose tannia, dyes and oils spread uniformly, penetrate deeply
and are fiwed firmly. Uneven drying causes the migration of
unfixed tannin dve and oil to the surface., resulting in dark
stains in loose areaa. During drying leathers tends to shrink,
articularly when the water content falls below 25 parcent

and dirving temperatures are high. vegetable tanned leathers
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shwink leas than others.

Humidity aand temperature control are imperative

ingredients in drving process in order to maintain proper

Wwaroaconic balance to avoid deformation of the aurface and

o

es by non-uniform evaporation of moisture and to condition

leathar for subsequent stagas of manufacture.

DRYING TECCHNIQULS

-t

Among the moat popular drying techniques are:

A drying: here akina or hides are hung from hooks or on
sticka or are placad on hovizontal racka and allowed to
dry by natural passsge of air or with the help of
overhead fans, Vegetable tanned leather sare air-dried.
This process is cheap and yvields zlow drying and gives
unifarm light colored product, but the productivity is
very low. To énsureé a round, soft harddle., the water
content hare ashould not be less than 20% when the leather
Lale pemoved Tiom the raciks.

Vacuum dJdryving: This dirving amethod is particularly

suitable for all full grain upper and bag leathers.

amootiwiessa. 1o this type of drying, leather is spread

oul, grain Jdown oo a asmooth polished metal plate heated.

Ly a built-in thermostatically contirolled heat exchanger .
coveied Ly an axi btignt hood. The air is then removed from

unkler the hood Uiying to 14 percent moisture is complete

O35
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giving the beat result az regards handle, fine grain and-



PASTE DRYING.

FI1G.2.2(Q)

PASTE DRYING.

F16.2.20)
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F1G.230(k) VACUUM DRYER
63(



Kin ten minutes for vegetable tanned leathers at ‘$0%-
(125% ) and three minutes for chrome leather at 80%
(160% ) vacuum dJdriers are very costly, but operate

independently of weather conditions and productivity is

veiry high. But very efficient, and very fast, as 1 - 2

minutes diying time at 75 - 80% is allowed for every imm
leather Lhickness. The leathers are then suspension—
drifed at 30 - so0ic.

() Tuniel or cabinet. Counter Current Drying:

Here drying tunnels or cabinets with controlled
Lemperature and  humidity and counter current &ir
circulation provide efficient drying. In tunnel drying.
Fhe hides o sKins may €ither be moving continuously on
stationery through an enclosed tunnel under heated fans.
fveal diry wacm ailr meets dry leather and subsequently
moves towards wet leathers. Leathers may be hooked to a
moviad chain o being held on moving toggle frames or
niates.,

ODrying dnder tension. Leathers a&are stretched on &
perforated metal frame by toggles or grip clips and
allowsad to dry by either process (&) or (c).

Paste drying: This method is the most economical for all
upper leathers which are buffad and for splits. To ensure
a round, soft handle, the water content should not be
more  than 209 whan the leathers are finally removed from

dglasa plates. Leathers are pasted by the grain side on



both sides of the large plates of glass. porcelain., or
metal and then tiravel thirough a tunnel drier consisting
of four to eight zonea of controlled temperature and
humidity. Lo thies to six hours, the dry leather is
atripped of f pasting units are expensive, thus, they are
used largely for upper, split and lining leathers. They
vield flat, amooth grain and larger &area.

(f) Othera: dyed, aseasoned, finished leathers are dried by
moving through a tunnel heated by infrared heaters.
Radio-frequency heating has the potential of removing
watar without heating the leather itself.

(4) Suspension diyving: 1This method 1s &lso particularly
suitable for all thin nappa leathers and for thick,
aspecially soft softly leathers. It gives the best
rasults as regards softness, and fullness, but the area
vield is wunesatisfactory compared with other drying

methods, especially in the case of thicker lesathers.

CONDITIONING: I this proceas, after drying. water is sprayed
on the leathers that are too dry to a&attain the surface

reqgulrad humidity needed.

STACKING: Thias 1a a mechanical process designed to soften
further more the leather. Here, the leather is stretched and

made firm and flat.



FIG. 2,4 STACKING MACHINE.
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TOGGLING: Thia aimply means stretching further the leather. -
making it firm and flat. The leather may @ in toggle (pinned)
aon & apecial frame which has holes in it. Toggled leather

dries in about % minutes.

TRIMMING: The hidea or akins must be trimmed to either the
atandard trim or modern trim. The standard trims of hides or
akins cafers to cooventional trim where horns, snouts, lips
ears, tailsbone, tendons and uneven shape is removed as to
have & hide or skKin of acceptable shape. The trimming is done
manually to meet a standard pattern and make it ready for the
next process atage.

AL this atage (after trimming),. local hides and skKins may
goglazing finish without necessarily passing through buffing.
But, for the international orders, the hides or skins will

accordingly go to the next stage (BUFFING).

BUFFING: Duffing ias mechanically done with a buffing machine.
s0 as to amoothen the grain or upper surface of the leather.
Thia 1a waually done moatly to leathers that are meant to

suade because, the nap fibres are hereby removed.

DEDUSTING: Immediately after buffing. it rising up of the nap
fibres of the skins or hides in form of dust. the next

oparation or proceasing stage i= dedusting. Dedusting machine

GO



FIG.25 DEDUSTING MACHINE
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15 used to remove all the dust on the leather, so & to allow

smooth coloring of the leather.

AL thiz level another prodiuct called CRUST LEATHER is
produced, from this stage, all dedusted leathers will go for
salection to grades of various size and gquality. Grade #1 and
B2, will o for packing and finally for export. While the

raat of the grades will go to the next process.

3
3
~d

finishing of Leather
Fioilahiing piroceazez which may be aaployed on crust
leather includes applying special liquids mixtures to the
grain suirface. The lapregnation: which is 30 mechanical i=
meant to modify the aurface aspect of the leather. These
operatiovnal procedures, which may be repetitive, ara selected
to produce aurface characterisitics in the finished leather
At are required by the aspecific leather type or style needed
to fulfil customer orders. Some leathers are impregnated with
svnthetic reasins (acrylics, butadience and polyurethanes) to
improve their propertiea, Leather iz further finished by
coating the grain aurfaca. a good coating adheres wall to the
leather aurtface, ia elaatic, and resist abrassion, cracking.
peel Lag, rubbing, light heat, cold, and moisture. A wide
variety of colora, pigments, resigns lacquers, and waxes are
vaed. Dther mixktures of plgnents may includes casein, shellac,

Llood serum, mwmilk, qgum tragacanth flaxseed, 1irisms:

-



alphaprotein, (a sovabean product) Japan wax. car nauba wax.
candelilla wax, aulfated oil. pigmanents of all kinds., and
aniline dyes. As many a5 seven coats of the finishing solution
aire appliad to the finest Kinds of finished leather. Between
their applications., machines roll, glaze, and smooth the
laathar .

"iniahing coat application iz accomplizshed while the
leathers moves on & seasoning machine, using mechanical
padding on & conveyvor ayvstem. The apraving gun apravy the
leatherz on this conveyor. Conveyonized applications aof the
finishing coat use aither rotaring or reciprocating saprays.
The spplication of the finish electronically reatricted to the
1aather aurface.

The colorants used 1o the fiaishing processea may either
be aoluble dJdyeatuffa o  insoluble pigment dJdispersion.
Cinianiog asysbemas uaing Jdvestuffs colorants are enployed on
full groin leathers where characteristics excellent grain
Gquality anw halr follicle pattern ia viaible in the finished

1 "
leather .

GENERAL, TYPES OF TINLISHING

e differeat types of filanishing can be distinguished as

i) According Lo thelr covering power.

ii 0 Aniline finish



fianslucent tinish which may be dyed to level out the

Gl i \.iyt'.i.ug

14 ) ANiline effect finish
Cainish wilkh Uianspareant pigments for hiding slight graim. «

!
aaiaye .

v Opaque fTinish
i iniash with covering pigments for hiding severe grain..

uamasj@ OF YEery uneven Jdrum \'jveinqs-

v Semi-aniline rinish
Upadue [iailah which is subsequently given an aniline .

cip i anic.e 11.{ b : ving tra rlsparEnt Dimﬂts-

viJ According to the products used aqueous casein finish .
dased o it G te 1 Nns. ., screen l i ke Surface: no fil'

Foimaliod.

vii Agueous polymer finish (Resin Finish)
tased on polvmer emulaions. The polvmer particles of the -~
Finish form & film on hot plating. with buffed leathers.

- i £ T — .
Chie Tilm i"eplLaceés

the natural grain surface.

viii Nitrocellulose finish



FIG.2.6 FRONT OE PIGMENTING
MACHINE

F15.2.6(b) END OF PIGMEN TING
MACHINFE
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aned on nitirocellulose on evaporation of the solvents.

Che Tinish forma & cohesive tilm.

Combined finishes
(al Combination of glazing finish and plating finish
‘L) Combination of reain finish and nitrocellulose

i ;Hi.-"jil..

Polynrethane finishes
i inisher with rveactive or non-reactive polvrethane

svatems e.g. patent finiahes.

According to the Mechanlical Treatment
Glazing finish
Only poszible for atiralght casein finishes and

tids trocel lylose finishes.,

Plating finish

Most  common method for all tvpes of leather and

- -

finishing. Pigment finished leather is leather finished

wibh fuirmulas containing opaque pigments which more or

1

1 855 CONGea I l&'h‘" '?,“_ i'_i.| I l‘!thT ’EPI‘ '.l -

he suiface appearance of the finished leather 1s

developed by mechanical methods during and after the finishing
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piocesaea. A boarding machine rolls the feather upon itself,
vepebilively, producing char&acteriatics grain patterns on the
leather . Plating may employ either amooth plates or plates
with characteriatics surface pattern (embossed leather). High
piression and temperatuire up to 250% can achieve a permanent
pattein on the leather grain aurface.

TRONING: This is a way of pressing a leather further more
as Lo Vixed Lhe coats applliad and make the leather more

resistant to water.

2.8 Measuring and Packaging
ihe well preassad leathers are sold in areas. so the final

Weasuranent is in aresa, which is done by a measuring machine.
This & better way or method of evaluating or sorting for
Gutting vield quality by visual inspection against the order
specifications of the customers.
PACKAGING/STORAGL

The Flalahed leather aurface are measured and packed
grain to grain or outer part to outpart (this is to avoid
abiasion on the {ilniahed laather) and boxed for shipment.
DISPATCH: 1he dispatch vehicle will come into the storage (in
Case of caind through the main entrance or gate to the
dispatching operation. After the vehicle receive the goods, it
follow. the main entrance ocut to the overseas markets

(Shipment to overseas customers).



F1G. 2.7 MEASURNG MACHINE.

7Hw)



CHAPTER THREE

5.0 INTRODUCTION TO ODCSIGN THAT MINIMIZE THE RISK OF FIRE
faday, an ancrease 1n the responsibility of the designer

I' | £ 7 i
L e [ el iy |

ety of the occupants of a building is being
expErienced. There i a Jgrowing awareness that ways for
Wiimis g L daash of flie ahould be integrated with the
initial desiuyn taking advantage of flexibility rather than
fecomiendatlon appliad at the end of a design process at the
sk of Jdiastorting the designers original intention.

s ahiouwld give the profeasion the opportunity to have:
a sound knowledge in fire safety and prevention measures
Checeby minimising the riak and possibility of fire outbreaks, .
cnauring the rapid evacuation of occupants., and the eventual
contirol of such fire. Heat gains from lighting, machinery and:
pirocessing activities are of major significance special care
must be taken in the desian of such industries like (leather
processing industries) that are either inudued in production.
atorage ot usuage of high flammable chemicals.

f'ire control is a very important part of factory design.
It influences the location of buildings on the site process.
layouts, the choice of materials and the detailing of building
elements. The architect’s role is to ensure that the design of
the industry conform with the statutory requirements of saving
life and with those of the insurers, i.e. to minimize losses.
fires are largely a result of carelessness and a lack of
Knowladge of the risks by the factory user. The designer can
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therefore help to minimize these risks by identifying
potential hazards and making provisions accordingly.

fo minimise the loss of life and property, &s well as
sufferings from fire outbreaks. fires must be minimized only
through the proper investigation of each fire can the true
cause be determined. And only after these causes are Known can
ateps be taken to prevent or to minimize similar fires from
occurring. Not all fires burn in the same manner, since each
has ita own environment. Many times. it is the environment
that determines and encourage how a fire will behave.

ihere are three elements of fire: fuel, heat and oxvgen.
forming what is known as fire triangle: Fuel is probably the
moat  important member of the fire triangle to the fire
investigator, fuel is what burns, Fuels come in forms: solid,
Lauid and gaseous. all are affected by heat, but each has its
owh characteriatica. Solid fuels have definite volume and
shape. Liquid fuels have definite volume. but no shape: they
assume the shape of the container. Gases have neither definite
volume nor shape and volume of any vessel in which they
confine. Once the fuel becomes ignited, the characteristics of
the fire that follows depend upon the chemical make up of the
fuel, A fire causes involve the two controllable conditions,
the fuel supply and heat source: the oxygen supply 1s always
preaent. Some types of fuel supplies are:
i) flammal:le and combustible liauids.

i1) combustible solids and metals
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iii) Cambustible g&ses
iv) Combustible dusts
Some heat sources. include:

i Opan flames - spontaneaous heating

-
St

hot surfaces — lightening

-
-y
-y
r?

electricity ~ friction
iv) Mechanical/sparks - static electricity
vi chemical reactions (polymerization oxidizing agent)

it has bheen noticed that despite the fire fighting
gadgets made available to burning buildinas of the past, the
firat -aid supplied by theae gadgets are not enough to keep the
fire within easily controllable limits when the fire service
men reach the scene of fire. The problem is compounded when
the fire service men had baen crawling with their barely
manageable vehicle to reach the fire science only to find that
thelr water tank is empty.

Realiaing all these problems, and eventualities, the only
solution to fire problem in buildings should begin with the
design and conatruction of fire safe industries. The codes and
atandards on fire protection or minimizing in buildings have

a number of weaknesses and provide only the barest minimum.

5.1 FIRE BEHAVIOUR
Heat Transfer
fires do communicate and heat i3 transferred by three

methods: Conduction, convection and radiation.
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Canduction: Heat travels through solids or between
a0lida 1o contact with each other. The rate of conduction
depends unon the temperature difference and density of the
a0lid, The material itself is not in motion.

Convection: Heat travels by moving from one molecule to
another, but the particles or molecules are themselves not in
motion. Thia is more or leas ventilation in a building.

Radiation: Heat enargy 1s radiated from & hot body to a
cold body. | ight 75 a viaible form of radiation. Radiant heat
has bean responaible for the communication of fire between
buildings almost 20 metres apart. The radiation is absorbed by

he combuatible aurfaces of tha exposad atructure. No need for
a medium to exiat, for this type of heat transfer. Heat may
travel by cooaduction aand radiation in a&ay direction:

convection currents alwavas tend to rise on travel upwards.

.7 THE PHASCS OF FIRC

a fire 1s wsually conaidered to consist of three phase:
The Tnitial or incipient phase:; the free-burning phase. and
amoldering phase.

lncipient phase: Heire, the basse of the fire has &
temperature of 2220C 444% . It is the ignition or the
beginning of a fire. The room ha= & normal temperature, and
haa the heat from the fire rises, the amblent temperature
cools it until the ceiling temperature is about 111%. water

vapors and carbondioxide are the products in this phasa.

75



Frae Lurning phasa: The temperature of the base of the fire
may reach 444% - 5559 and at the ceiling, 664°% -~ 888°%C. The
heat boilds up and rises, and as it rises, it fans out. It is
during thia phase that the maximum heat and deatructive
capabilities of the fire develop.

Saoldering phase: should the a&air and oxygen become
exhauated in the area of the fire. other changes take place in
the fire behaviour. When the oxvgen content drops to below 13
percent, the fire can no longer support flames. As the flame
production ceases, fire begins to amolder and glow. which is
the hot carbon remaining after physis. These glowing coals

produces lairge guantitias of carbon monoxide.

4.5 CAUSES OF FIRE

There are basically three known causes of fire. These
are:;
An act of God or providential origin
An accidental origin., and
An lncendiary origlin.
Matiural fire causes (Acts of God): Lightening, spontaneous
heating, and the rava of the sun are examples of providential
cauaz of fire lightening strikes will result in fires only
when aufficient heat s produced to Jgnite combustible
materiaias. It atrikes objects such & trees, and structures
becauae they contain materials that better electrical

conductora than the air.



Spontaneous heating 1s the result of the slow oxidation
of a combuatible materials. Nires have alao been cause by the
raya of the sun, mostly as the result of the sun shining
Chwough older window panes coataining “"bubbles”. More
recently, there have been reporta of sun”s rays coming through
a window and hitting & concave mirror concentrating the light
Oon combustible materials aind dgniting them. They are fires
above mamies powar, no contiol éxist here, it occurs
naturally. This is generally controlled by the use of copper
wiire conductor, to conduct the electrostatic changes down to
thée earth.

Accidental fire causezs: These are fires from cigarette
smokKing, electrical sparking/overheating and arcing. &s well
as flammable.

Clgarette smoking is one of the common causes of fire
accoirding to available statistics.

ihe source of almost electrical fires can be classified
as oflginating from three conditions of arcing. sparking and

overheating.

Arcing: il a short circuit or break in an electrical conductor
occlra, the electric current tries to continue to flow in the
opan apace, created. As the current jumps across this open
apace, it creates an arc. The intensity of the arc depends

upon the voltage and the amount of current flowing.



Sparking: most commonly occur as the result of electric (arc)”
we lding operations or from the arcing of short circuits. Many™
of lavae industrial fires have been caused by either careless

welding, cutting operations etc.

Overheating: Damage to electrical conductors can result from
heat, exposing them in two ways. The fire that heats the
conductor from the outside and overheating from &an internal

aSource.,

Incendiary Fire Causes

Refuse disposal areas causes fire that the origin is
UnKnowr. All the nooks and corners of the building spaces.
which are not visited often, as well as ducts, are hazards to
fire outhreak. Equip 1ncendiary areas with both smoke &and

heat detectors.

5.4 CLASSIFICATION OF FIRE

fire is basically classified into four (4) main groups:
Group 1:
The fire involving some combustible materials. These

materials includes: wood, cloth, paper etc.

Group 2:
rire ilovolving flammable liquids and chemicals (in the

came of lLeather processing industries) petrol. Kerosine,

/8
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nitrocallulous., formaldehvde etc. or smothering effects or

agenta which excludes oxvgen, are most effective to prevent or

minimize fire.

Group 3:

{ire involving lived electrical cables, machinery where
the nonconductivity of extinguishing agents is of paramount

importance towards suppressing it.
Group 4:

"ire involving metals such as steel, aluminum. copper.

7inc. lead etc.

5% FIRE MINIMIZING PRECAUTIONS IN DESIGN

The aim in taking precaution is to minimize the overall
risk of fire loas through an efficient fire minimizing design
and planning. For this reason, basic factors are to be
considered.

fo minimize or eliminate the risk of personal injury or
death.,

(o minimize total loas of structure, plants and goods.

Iheae objectives can be accomplished going by the "Fire
protaction tree”. this embodiea fire prevention and

precautionary strategies risk.
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%1 Passive Defence in fire MinimizZing

Fassive defence has to do with structural precautions an
fire service facilities and these influence architectural and
enpvironmental design and conatiruction. it is achieved through

the following wavs:

1. SITEC PLANNING FOR FIRC
Generally, there ace four (4) characteristics of a
aucceaanful planning:
(i (he promotion of accessibility. In this case, the
accesaibility for fire fighting trucks. aid, to and

from location of the fire.

fii) The employment of resources a&s economically as
pnaaible.

(il The zeparation of compatible land uses from each
other, wmaociation of  compatible or mutually
helpful uses.

fiv) [he carrving out of all devalopment in as visually

pleasing a manner a3 possible.
0f these characteristics., that which is of considerable
concern to the fire conscious designer is the separation of
incompatible land uses. In design, wind direction should be
considerad when locating fire risk functions within the site.
Such functions should be placed at the leeward side of the
site so that eventual fires are not blown over towards the

vaat of the caomplex by the prevailing winds.
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in addition, there should be tha provizion of accesas
raads far fire fighting appliances which should grovide room

for effective manoauvre of fire trucks during emergancy

aituation. The building site plant should provide enough -

drive wavs, turning vadii and parking space on firm level

asuyrfaces for fire apbaratus. Avold man=-made and natursi

barriers that could interfere with tha movement of the fire

vehicles. Fire apparatus turning radii varies typically from

9 -~ 13 meteas (for t-junctioni) and vehicle fangths: 13 —- 20 .

metres for Isdder truck, 7 - 13 metres for the pumpar.
Spatisl separation of buildings is another effective site
planning factor, which reduces the dangerous effect of fire
propagation by radiation and provides suftficient allowance for
fire fighting opverations. However, this spatial separation is
not directly proportional to the heighta of adiacent buildings
since it would be improper to provide undug spaces hetween

adiacent buildings in the complax.

Segregation

Flectrical fittings and Rpparatus ars pur outside of fire . -

hazard areda. Cables and ducts should pass through air-tight
%E8 1. Places could also be segragated based on health

hazards &« .g. the fume chambers where toxic gdases &re prapared.
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Compartmentation

The goal in compartmentation is to ensure that the fire
can be contained or confined to the space in which 1t starts.
this largely help the occupants escape/evacuation bafore the
fire breaks into other compartments. Ihis is done by means of

compartment of walls.

Identify High Risk Areas

Hiagh risk areas may be identified and as much &s possible
separated from the building or be constructed specially with
high rate fire resisting construction materials, with special

provision of automatic smoke detectors.

Fire Points

They are fire-fighting eauipments, and should include
alarms, hose reel, water extinguisher, special purpose
extinauisher, fire bucket and fire blanket. Where emploved,
they should not be more than 30 metres apart.
Fire drill

Provision of fire protection devices in &anv building
should include periodical training of its occupants on the
locations. which to be used and how to use them.
Building Materials

In the sariv davs of the industrial revolution. factories
and warehouses were constructed with timber floora and roofs.

Increassant fires occurred because the predominant sources of
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Light and heat were oil lampg an open fires. The most
devastating of such fires was that which occurred in the month
of October, 1871 in Chicago. Subsequent reconstruction
commenced, this time with & great emphasis on genuine fire
proof conatruction.

Wwith the introduction of the steel truss, it was thought
that damage to building by fires would be greatly lessened.
(U turned oot that ateel roofs collapsed as auickly as timber
under fire.

finally, 1t was dJdiscovered that when a roof of steel
truss ia protected by concrete the risk of structural collapse
was greatly reduced. This 1introduced the concept of
atiuctural fire protection, which involves a design process
which snaures that building elements such as walls, columns,
heams, floora nd roofs are designed with speciftic materials
o combination of materials whum fire endurance ratings.

Structural stesl members can be fire-protected with
membn ane anclosurea, for exampla, mineral wool, gypsum board,
spiray on materials like aypsum plaster and mineral wool
fibres, magneaium oxychloride, inorganic coating sand concrete
ar brick epncasement.

Pake  throuuh penetration in floor slabs can be an
unwanted path for the vertical spread of fire and smoke. All
theae may be protected by packing the opening with mineral
waol Tibrea or ailicone elaatomer foams, metal frame units or

c

fire resistant adhesive tapes which are vinyl coated.

-
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Ignition Sources

Potential ighition  sources includes amouldering
combustion and flames, e.g. Cigarettes and matches. hot
sut face, mechanical aparks, electrical aparks and
electiostatic discharges. Operations that give rise to any of

these must be strictly controlled in hazardous aresas.

xamples include welding and cutting.

flammable Atmosphere

These ar those in which a flammable gas, vapour, mist or
apray or even and exploaible dust or fuel is mixed intimately
with air within the limits of flammability. The act of
igni tion causes the flame to propagate spherically through the
Flammable atmoaphere conauming the fuel and converting it into
conbustible products at high temperature. If the gas is
anclosad with a building satructure, the increase in
Cempeirature s accompanied by & substantial increase in
presaure which theoretically can measure up to 700 KN/m{

Knowin as an exploaion. No building structure can withstand

such an enomors preasures, but careful planning and design can
niravent auch preszurea from developing.

Sparks from  electrostatic discharges or mechanical
friction or impact and have sufficient energy to ignite &

flammable stmosphere,
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Cxplosion Control

Caploaion celieft ventilation allows explosion forces to
he dissipated to the outaide air rather than being contained
P the buildiog, thus reducing damage in and around it. Such
ventilation in a building is effected by creating large
apeniogs o the building envelope using weak or weakly
fastensd cladding which will be blown off at an early stage in
the exploaion, and thereby allowing excess preszure, flame and
anbiirnt material: to escape into outaide &ir. Preferably the
catticve building eavelope should be designated for use a&s
explosion relief ventilatora. The suppression of an explosion
dependa largaly upon the very rapid releases of chemicals into
the propagating flame at a very early state of the explosion.

Tha aubject al desiagn in area product to explosion is
ey complex and will normally require the services of a

atructural consultants.

ventilation

rfficiant wventilation of hazard zones to remove
iaflammable gases ane chemicala in the atmosphere is an
taportant  part of exploslon prevention. Simple cross-

ventilatian may be sufficient to low risk areas.

#.

Neat ventilatora, mechanically oparated and located on
the roof of the building, may be utilized in the presence of
flammable material which are lighter than alir to increase

senitilation rates, where aqases, vapours are considerably



heavier than air,. additional ventilation outlets should be
mounted at low level to ensure that the air at that level is
change frequently.

A Laminar flow ayatam i3 the ideal whereby supply and
extract grilleas are equal to the cross-sectional ares of the

coom to be ventilated.

3.6.% Active Defence in Fire Precaution

active defepce involvea manual and automatic operation of
fire flghting equipment to asuppress particularly, early fire
outhreak in a building. fire detectors are justified, in
that they operate very quickly ., sensing & fire early enough

for extinguishing.

rirve Cscape Routes
Rapid and safe evacuation depends on early warning of an

outhreak of fire and the provision of clearly indicated escape

foutes. As a general rue, the following three conditiona must

he saatiafied hefore escape route can be considered as

adaquata:

(i} Ho ooccupant should nead to go towards the fire in
a bid to esacape from same.

(it} All escape routea should ba aa short as poasaible,
of adeaquate capacity and should lead to open air at
gtolivl level either directly or by way of a fire

resisting enclosure.
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Protected parta of the escape routes should not be
axposed at any point to penetration by smoke or
fire under ideal situation. at least two ezcape
iouten leading in opposite directiona should be
available to every occupant.
FCacape corvidors stairways and exits should ba sufficient
in o width and number to permit all the occupants of a building
to leave quickly aond without confusion 1n & maximum of about
4 minutes. Where the apace is restricted ladders and spiral
ataicrs may bLe provide as external means of ezacape for a
limited nomber of able bhodied. neople.

Fire adrill notices or fire procedure should be diantly
all over an industrial complex, but no one is likely to pause
to read this under the panic situation of a fire occurrance.
hence, factory workers should bhe adeauately drilled on

evacilation and supprasasion actions in the event of & fire.
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fire and Hazard Detection

In the avent of a fire, early detaction and alarm warning
are easential to prevent or minimize loss of life or harm of
Lbuilding occupants. It the time needed to detect fire
ignition and warn the building occupants is reduced, a
covraspondiag vital margin of aafety ftor evacuation can be
provided., An integrated alarm and defence system allows the
fira to be contained before the arrival of the fire fighting
authorities. Detection ayvatem operates on one or more of the

chardcteriatics of smoke, heat and flame. Criteria for

selection of detector asyastem are:
i) The npature of the riaks:; flammable so0olids or

-

jaquids e.g. Nitrocellulous (solvent).

{ii) The fire characteristics: Clean burning 1like

alcohal or amoke like plaatics.

fhiid Spead of fire growth.
{iv) Potential loss

total celiance on an automatic alarm aystem is not
acceptable. Alarm ayatems must also be fitted with manual
controls.

The piesence of Flanmable gassas, mist or vapoiuwr or aven
Juat o the atmosphere may he identified by detectors. These
work aithar on light dJdisperzal and obscuration or on &ir

sampl ing.
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Neotectara can be enployed to produce audible or visible
Wi iwia, Lo At down eauipment which may present, & hazard
Juring emeragencies {e.g. to shut off electrical mains) and to
activate emargency exploaion prevention ayatems. Detectors
are pre-set to operate helow the lower level at which ignition
might. take placa.

Airaas that alould be protectad by smoke detectors include
avary part of the building. Netectors should bhe located
aostly on ceilings or upoer wall aurfaces an in auch & way as
to conaider the room air flow patterns from mechanical air

diatribution ayatama.

fire Control and Suppression

Fventual fives may be contiolled either manually or by
sutomatic suppression syatema. Automatic fire fighting system
should be protectad from the effects of preasure, prolectiles
and falling debiris during an explosion. Water sprinklers are
he most conmonly used automatic suppres2ion aystems in an
tidustrial complexes. Sprinkler heads are activated at 680%.

supply pipaelilnes ahould not be fitted to light weight
averhead ateel work aa theae often fail during an explosion
and may fracture asupely piping. Heavy gauge pipe fixaed to
atructural mesbers will reduce the accurrence of damage and
whera posaible, piping ashould be mountad bahind heavy

atructural membherzs relative to the direction of any expected
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Partable aauipment chould also he provided s0 that asmal l
fires can be extinguiashed before the sprinkler system ia
activated., MNose reelszs provide excellent protection and the
waters  ahould be automatically turned on when the house is
extended. The maximum lenagth of a house i3 36.6 metres and no
fatt ot floor should be sore than & meters from the end of the
nozzla, fortable extinguizhers are required for eavery

industirial proparty as a first megsure.

fire Points

These are gioupings of filire fighting aquipment and should
include an a@larm, hose reel, water extinguisher spacial
purpose extinguisher, fire bucket and & fire blanket. Where

]

amploved, ashould not be more than 30 metres apart.
liydrants

These aire aulitable 1o premises which are ramotely
located, a0 long & all parta of the industry are within 60

matias of the hvdrant.

Water supply

Water aupply foi sprinkler systema must be automatic and
have celiable flow and presaure. Such a supply must not be
uaad for any otliel purpoae and the capacity of such a atorags
2hould be calculated by mechanical services conasultants.

Spcinkiar haads may be concealad in suspanded callings and are

70
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Smoke Control

Whan fiire uuclis, the attendant smoke presants what my
sume L es e a Jdieater hadcard to life than the fire itself.
Cacape areas are bast desigiad &3 like frea zones and
Liadibional methods foi controlling the spread of fire and
~itolke 1o bulldings have reliad on the stratagic use of fire
vesinliog dooia ad pear bitions.  While this is generally a
AUGGESS UL il evenlive means, thia method does not necessarily
i evenl the movement of amoke &kl toxic gases which are a

20 il Tleat Lo Life.

iire Precautions

ivppical Cxample of Arrangements for Factories and Offices:
Assessment DeGalae  of  Lhe wadely differing processes,
subAabances ad Lvpes of praacses ancounterad in factories, the

iak in the evant of fire Wwill vary drasticselly from one si.

R
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threa categoriea or riak - “high”., "normal”., or

b0 One of

Tow” depending upon the activities involved and the
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conabiuction of the Lullding.

(i) Means of Cscape
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o means of eacape is the actual
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g atance that has to he

travelled between any point in &
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ane direction of escape, the
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within the workroom varies from

v -
0 &y 85

i high riak area to 25 metres in low risk areas.
For normal sk areas and officea, the distance 18 12 metres.

{Bae "a" in table below).

Whei e escape from the workroom i3 possible in more than

LR Lar ul; I it TR i llmt‘ LA 'l-.-r--'_-l‘l.:all" tl'_("lve} \’fiSf&ﬁC& iﬂ fﬁCtOf‘y
WOl KUooms are 12 metirea, 25 netras and 3% meteres for ‘*high”.,

- w - ] "y -
A Al e ) rhisg I Lo

riak areas reapectively. (See B in

" (| i 1l ek
bz L€ Lo Liow )

. . + .
fe Lobay

paramiasibie diastance of travel to & place of
from 12 metres in hiah risk areas with only one
diceation of aacape to & maetiea In low risk areas with escape

possible in more than one direction (See table below).



Table (&) and (b)
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Gafesiion Oaly
Vactaories: High TITI 1Z2m.
NGy @l 1200 . 25in .
Lo o, 45m .
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(i) Number, width and Positioning of room Exits
Maie than one exit from a room will be required if it is
l}\.l.ll}al—' \.: :.l_':l Wb & ;_.lllﬁll LG ETACHS Or if th-e di-"-tﬁnce tO
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wei i L Lé aratanceg o traveld .

lotal Distance
of _travel

be

more than the

{ii fawtor ieas, a wickat door in & larger door on &8 shutter

Vi oty setiafactory as & means of escape for 2 or 3 persons

Vo 4 nidn iak areas g 10 19 peraons from normal or low

o () -
U A L N e e B

T '
TH PR T AL

aid provided that certain dimenaional criteris are

te widdth of an axit should HO!"ITlﬁ.ily not be leas than

S5Cmm and where more than one &xit 18 necessary.
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the total
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widbh af al exiats is determined by the number of persons

:‘I:(é.::v' Lo uae
he wontenta of & room should be so arranged that

adeduate gangways and passade ways are available.

i) Stairways

fonwid Ll abtorey buildings, there should. 1 general, be
woce Than one Tndependent ataivway providing alternative means
ol eascape foom the uppar floors. However, a aingle stairway
moy Le agaceptable in certain limited casea,

Ta moal GAasa, atairwayas must be separated from the
ceman nder of the building by fire reaisting construction and
Uv five veéaiating Jdoors and gscape routes must be so designed
that a person does not need to pasas through & stairway
caclosuce Lo reach an alternative eacape route. A stairway
shold be at least 800mm wide-.

Geinwerally, abaamen needs at leaat two stairways or other
encape toubes to safe places at sround level and where a
AbALrwWay sarviog upper floora continues down to a basement,
Flie ceaiating doora should be fitted at the basement and
siv bl

the following are accaptable a2 means of eacape:
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lo awecial Gluicumatance, lowering lines, portable and
thwow aut type ladders may be used where only one person is

s
i

LivoTvexd, iaed ladders are only suitable for not more than
Lo peraops descending 7 metres or less. Eacape routes should
ol aormally Le upwards.

{iv) Corridaors

Pl wad ba aod padtitions forming dead-eand corridors and
docrs. into the corridor ahould be fire resisting. & main
GO T shonidsl be atl laast 1 metre wide,

a office premizes, corridors exceeding 45 metres in
Tanglhe alwald be aut: divided by fire resisting doors into
Tengths not exceading 45 metrea. In factories, this length is
i dduced o 6 mebias.,

‘v Doors

A Jdoode uased foir eacape means, should open in the
divaction of eacapée. Sliding doors may be accentable in
vertata 1lwited aituwationa but not whers the public is
ovol ved. Revalving doora are not acceptable. All fire
(eAalating Jdooras should be fitted with positive action self-
Gloaiag devicea, W®Where it is necesaary to hold thase doors
opeen,  Lh meat e Ly means of automatic fail safety deviges

- e JR— IR S
T L R N t ok MNuunl OVED T 1O,

Lo factariea. loading doors. goods doors, shutters, up-

and-over daars and windows are not generally acceptable for



LTSN B u.r Closi i p st .
Dowi uwaaed Tor wmeanas of eacapa ahould be capable of bheing
canily opened from the inaide at all times when persons are in

e LUl lding. They auat be claarly labelled and kept clear.

{v1) Cxit and Directional Signs

Cacabes Toutes ahoula bae clearly aign posted including
girection andication where necessary. Where the natural
Vightiog 1o poor, the aigns ahould ke illuminated.
lviil Cmergency Lighting

Cmeirgency lighting bto 095206 part 1:127% should be

v |-v';\h"\} uh‘l’-l & “a'it‘,ln l‘i] ].In}hfill\,i ia l-l'i?uuffiC]-erlt.

Fire Alarm System

lii any factory or office building reaquiring a fire

. BT AR g g
USL = IR T | i\.ur.-‘. -

there muat be an effective fire alarm system.

At

The audible any viasual alarm aignals should be distinctive and

el Geptible thooughout the building. it must be properly

- - - L]
ek s NI.H [t

ilectiicalr fice alarm aystams should be of the release
Lutton type and a0 situated that no person should conform with

l‘;i ::_:.:l .,:.c‘i“t:‘_“\} l;_',l.-)\ii.';' R.‘.!f i}t".’ﬁctia’..«“. :;’1 10]9:1'}?“-
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rire Tighting Cquipment

+
i

i Eniaes aaodld be providaed with appropriate means of

l:.l-;
Fighting Fire for use by persons in the building. Eauipment
shnontdd b |.J1| aced AN bk i uinn poa i ?’.ion:?. % :\Pr)t ctear all

Limes and regularly serviced and maintained. The two tvpes of

.
i

wlh aie most likelv to ocour are:

- . 5 - i 7
I A Ll ezt e

Class A fires. lavol Ving aolid materials whiceh burn with the

formation of glowling eabals, when water is the moat effactive

. » .. p | SN - - o )
LR SV 8 S SO I R RIS VLY X YL

Class 8 fires. lawalving flammable liquids when suitablsa

&ata e d v Saiig g G4 € lllf:- al & fC)ﬂﬂl. {‘;&l"l')(lfl {jiOKTCqu h&] al ar

{ '
LWL L Lo B

s

- 4 ' - £
Ve Uome O

ice guldes should be referred to for

vecommended minimun quantities of extinguishing materials.

Five Instruction and DOrills

Mmbl peEcraan anptavad in buildings which raquire a fire
gitificare must ACCCIVE TRITRUCTIONS ARD TRATHING., PREFERARLY

* |rf(" A LI Ay

ACT TWICT A YraR on thelir reaponzibilities and the actio

i :'l-;‘ v miat Eake T i :'Jn'._. eveine O f o f : ié.
All ainwnioyees ahould ba aware of the location of fire

fTabting eaguipmant and escape routea. Records should be made

[ LI | 3

oF all Lrathiog and jaabtructions given and & practice fire

TEE K] i R YimVall (ke Vevavei R -
|]5 atnsliiad e S i al dedsSEL GHGeE & vear .
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fire Instruction Notices

At conspicucus positions in a all part os building.
Liioted notices should be posted stating. in precise termss.
the easentialas of the action to ba taken upon discovering a

F [ = | =X . = S
P e ST G TR aviksd n_,i{:. o d o il

Disable Persons

Suaclal peacautions and conasideration must be given at

timesn €O the o ab] ems of disabled LBErsohnsS.

INDUSTRIAL PROCCSSING CONTROL

whein deaignilng for fire safe operation of squipment that
controls an indiustrial process. attention should be directed
Lo bhe suppiementary devices that take over when the normal
aperating controls falla. Such supplementary devices can be
w walor factor 1o minimizing or even preventing fires and
exntr L OR 1 Glid.

Doocesa wontirc)l may alse ilonvolve properly designing
sentilation ayatens or supplementary protective systems. The
basic priaciplas used te aslve wvariouzs industrial process
Gontral protlens involve the deaign of controls or equipment
bo aense aad overcome abnormal environmental conditions, 2.4.

= . . o B ey 2 .
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9.0 CASE STuoY
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R ;a}o:\illﬁ. Wl u'&-?-iﬂiléh: Lo orocess 2060 .-'.':\'ii'tf» and 79 hidea

to & wet blue finiah. Presently it processes 1500 skins and
500 hides Lo elther wal  Llae, crust and final finishings i.e

4 L - - b RS
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7 L Tacilities and planning

e entuve factory layout is strongly linked together.

iil‘“} e nl{"s‘a‘ al !

R i e
S e R I

DAasiGally, L1 @ aié Lwo yabtaes leading to tha factory,
one sarving & service gate or Generators fuel az well a&as

f wastes. While the other zarving raw materials,

Wl

B e 2 Iy
\H.u.:lrn Sghning
- g wee ol E=we 3 o
PO IR E L% S RS 1 11

e N ¥ Ly
Wil A0 Thy Yl

nw:ilu Ew the expansicns taken i}:i‘:i(.-‘! aver the WAl S the

uature of the plsnning Jook like aocre or less an &fter
Lhoughde with Tta difTicult but factional layvout. (rig. 4.1).

"1
L)

e main gate leading to the defined routes are raw

Watel Tals aluiéa, wlodkiaw coom, patirol and Kerosine tanka.
while on the apposite aide are moague, ¢linic leaind tonon-
Jdefliesd foutes whai'a the workahops are placed. All repairs
aikd construction of new drums and paddles are done here in the
wid Katwops of aladle storey steal and zancret low walla hence
_‘©

it 'n'a\.,': dand T ‘: at l-\.-.i-l r_iiu:: Gt n ] .: Isjht: b but POOE SeEGur ]- tj’f Vo

G lel Lals sl Eoots 3t the workahop becaiusa of absence of a
door. The chepical atore and spare parts stores are all

Tocated heve, making 1t difficulty to even imposaible to off -
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7 Ctructure, Constiucticn and Materials
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Column spacling is such that allows for free and
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cumponents and it ia reflected on the site.

(il Al seaui by ia adequate &8s 8ccess to the factory
to Bl ool LW Gates, with only one always being
useed @ikl the structure as a WhOIe iS QRCIOad by a

- » 1T -
pravaliiCiie el Weie 1 LN il '

{iv) ihe orientation of the buildings on site is quiet

1 o 1 F 4 L o AV,
AL Al arisa @l sl kgl y .

V) Ui fri oduction flow though difficult but
tuncbional ly adeguate .

Demerits

(1) ihe  veabilation ia the production hall is not
aacgbate an o moat of the windows (low-level) are
Gloaed leaviong only high level ones: as well as

5 i . i s
a2l i [ U e W VeIl .

L ki) Habuie dighting ia almost absent leaving the entire

ouérations an the mercy of artificial lighting both

w“ ] . ] re b s b ?
et e LA iel @aisd v tadinG o

{1i11) L andacaning s ontly in few areas (administrative
L] : LTS _‘l i :ll]- " l'_'.a'l. LA | l‘(‘_.( r :I““‘ l-eﬂ'hq i rling &reas to qener&te

mor e teather to the surrounding.



i Won kel faca lities located or zoned to the extreme

R i -1 - o i N
[T 'S D O O X et ies Ol e Wi il Y .

Cw) HNywirene on the aite 1a in adequate as oil litters

Aol dikd waste treatment plant completely absent.

(vi) Fhe fToctory bulldings are not planned against fire
nun)! o ; k) -'-i.t"f'.i Iil'.'llliu‘_'! L w&l IS etc- are not treatEd

1O Tare,

“. ./ Kano Tannery Limited
Q.70 iiistorical Background

hano taninei vy was established in the year 1971 by a
Wiuel tan ain a aroup of foreigners to contribute in the
g oGeas o of leather firat for local consumption and later
lor export to international markets.

ihe tactory is located at Challawa industrial estate. a
diatance  of  batout 13 Kilometers South-west of Kano
wetropolitan. lnitially, it was established for the
production of wet-blue to other tanneries in Kanho and beyond:
Aand up to todav it did not expand beyond that. The factory
was designed to process up to about 400 skins both (sheep an

agoats) and 120 hides.
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4.2.7 facilities and Planning
The whole factory consists of reserve raw materials

store, dav todavy raw materials store., administrative block .

changing rooms a&and workers facllities all .haphazardly

locatad.

lhe factory lavout has & single gate and & gate house to
control movements of vehicles into and out of the layout; but
the gate house is far deep inaide the factory which may not
serve the security aspects of it.

Immediately after the gate house are parkings for both
workers and visitors. (Fig. 4.2).

The whole factory has a defined routes. The main
entrance gate leads to administrative block, workers
facilities resecrve raw materials store., raw materials store,
as well aa finiashed products store: and maintenance workshops.
All the repairs can either be done in the these workshops of
the production unit where the facility is located.

Usually the raw hide or skins are slipped into the
tanyard which share a common wall with finiahing store. The
tan vard is most important unit of production because any
failure may reflect in &all the remaining production units.

The factory ia a single storey framed building with its
external walla cladded to help in minimising the risk of
fire; as well as enhance the natural lighting and ventilation.
Aftar asuccesaful soaking/liming and unhairing operations. the

pelt moves to fleshing machines where the excesas meat or flesh
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will be removed mechanically before final moving to deliming

area to come out as a wet blue.

1t involyes asimple conatruction and structure. The walls
are made of =andcrete block work covered with aluminum
cladding externally. The ateal columns are well spaced giving
un—abstructed floor spacing and the roof trusses are covered
with aluminum roofing sheet. The floor is made up of simple

concrete with cement finishes.

4.7.4 Production Process
the delivery of raw matariils atore was remotely located
marking the amooth production flow almost impossible and

improparly arcanged.

4.2.5 Merits and Demerits
Merits
(i) the apacing of columns in the production area 1is

well taken care of thus allowing free and un-

obstructed floor movemants.

fii) Workers facilities 1like canteen, c¢linic and
changina rooms for both male and fam&les are

nrovided and adequate.

[
o
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{iv)

Demerits

(i

(il

(iv)

The factory clear height within the production
hall is adequate for both mechanical and manual

syatem of operation.

Site ascuritvy is well considered as the whole
factory is accessed through a single gate thus
allow proper auparvision of vehicular and

pedestrian movement within the entire complex.

Matural ventilation is quiet inadequate becausa of
the abzence of enough air-outlet in form of windows

and roof vent.

Columns and other ateel members are treated for

fire Aas they are left exposed.

tvan though the workers facilities are located on
site., but the toilets are not centralized to
minimize walking distance to workers in case of

Hsade .,

Froper zoning of the whole complex into private

pubic and semi public was not taken care of

adequately and accordingly.
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(v) Landacaping of the whole complex was not &t all

attempted.

4.5 Tannarewa Limited
" | Historical Background

ldnnerewa is tanning oproceasing factory established in
19605 as (SCOA) tannery located at Sompal industrial area, but
later renamed tannarewa and relocated to Sharada Industrial
area phase [11. It was one of the third generation of leather
processing industry. lhe factory was designed like Kano
rtanneiy to produce only wet blue to other tanneries in Europe
aindd America, but with hope that one day it will be transformed

into factory that may process, leather to finishes.

4.9.2 facilities and Planning

Ihis complex consist of production hall. Administrative
block, reserve raw materials storage. service workshops.
maintenance workshops, Generator plant, carpentry workshops,
tioiler rooms. workers facilities and loading and off-loading
bay: which are all properly located on site.

(he factory has one entrance gate and no gate house to
control the movements of vehiclea into and out of the site.
(cee fig. ...)

The reserve raw materials store 1s completely detached

from the production hall. The natural lighting within the
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store 1is very good with its framed walls cladding with

aluminum roofing sheet.

4.%.3 Construction, Structure and Materials
The walls of the production hall are built in Sandcrete

blocks. The columns spacing a&llows for free floor movement
without any obstruction.
The floors are of cement screed finish. While roof is

made of portal frames covered with long—span aluminum roofing

The raw materials are first delivered to the reserve raw
materials store which i1s completely detached from the whole
complex. Then the materials move to raw materials store &t
head to production hall before moving to the beam house where
soaking, liming, inhairing. fleshing and deliming takes place.
No good drainage for both rain water and toxic liquid water.

However, water proviaion 13 adequately taken care of.

4.3.5 Merits and Demerits
(i) There iz adeguate clean heights of the production
unita to allow for enough heights for forklifts,

trucks and other machinery.
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{iv)

(v)

Demerits
{1

Site security is guarantee because of the single
gate nature of the design. which allows for proper
aupervision of vehicular and pedestrian movement in
and out of the factory: especially with the absence

of &8 gate house.

Moat of the buildings on site are adequately
ariented towards North-South for the long sides of
the buildings while the shorter sides are oriented
to East West without major openings A&t that

direction.

workers are adequately taken care of with
completely functional workers facilities at the

right zone.

Columnhs spacing is considered as not to obstruct

floor space.

A= the factory was deaigned to proceaza hides or
akins to wet-blue only, expansion may result into a
large complex with scattered operation units thus
rendering the production flow ineffective and not

amooth.
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(v)

(vi)

The Hygiene in the entire complex has not been
taken care of as the littering of oilas on floors

ancl drainage not provided.

Landscape of the whole factory was only partially

attempted.

Planning of the factory is not &l1 that compact

resulting into & scattered units on the site.

Aall steel members and roofing trusaea a&are not

treated for fire.

The wventilation of most of the buildings are

partially considered. No roof wvent has beeén

provided.
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CHAPTER FIVE

5.0 THE SITE
9.1 PREAMGLC

The proposad leather processing industry in Jigawa State
ia to be located at Shiwarin in Kivawa Local Government Area.

Shiwarin is a big town located juat half Kkilometre to the
North of Dutse, the Jigawa State capital. B8eing very close to
hutse, therafore 1t means being close to Kwanar Huguma. &
junction town off Kano Maiduguri highway. Shiwarin is also
kKnow for its famous cattle market. Whereby people from Kano.
Haidugui i, Yobe, Bauchi, and the neighbouring Niger republic
come to thatbt macwet.

i planning a leather processing industry,. suitable
location for this project is very important. Also the site
muat be very appiropriate meeting a&ll the neceasary
prerequs s te.

Atter this, 1t is a&also mandatory to make a detailed
reseairch on the proposed site as well as its environs: by
engquiring, survey and inspection. This will help the

architect to propose a deaign that will harmonize the terrain.

“.<. SITE SELECTION CRITERIA

lhere are vast number of factors that would actually
influence the locatio of a leather processing industry. These
factors would act together to provide a choice for the sitting
of this industry. The industry is one which depend solely on
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abundant water supply for its operation. It also requirelf
closeness to its raw material. Thus. in Jigawa. there aref
large quantity of hides and skins which are yet to beff
utilized.

also, this proposed site has for long been allocated to ¢
Jigawa State investment and properties for an establishment f/
& leathar processing industry since 1994, but the idea is/.
atill on the State Government drawing board. Other factors!

conaidered ara:

S.2ad Economy

Jigawa State being & new created State in 1991, needs tof
diversify its economy in order to be self reliance
economically. {tor this to be achieved, it must embark on/
sincere and bold programme of industrialization. Whereby thd
induatrialization must atart with ones that can source their/

raw material locally, thus, leather processing industry. /

The industry should be located along traffic route which/
serves Gava in Kano State. Jama’are and Azare in Bauchd
State. Damaturu, Potiskum &ll in Yobe State &z well as/
Maiduguri, Adamswa and Taraba State. Proximity to & watef

works and motor park 1s an advantage.
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5.2.3 Main power Resources

lhere is a generous output of both skilled and unskilled/
worker from the numerous leather processing industries i
Kano; as well as Jigawa State capital — Dutse. These peopfe
can be enployed as skilled, semi-sKilled and unskilled workers
in the loduatry as well as many more. May be emploved’ from

the town of Shiwarin and its environs. £

5.2.9 Availability of Raw Materials

Nearness to the source in sitting the industry is very
important because alot of these rsw materials are sold 1
Shiwarin market which take place evary alternate day, as well
as the daily slaughter of animal As getting higher an higher
avary now and then. Thus./ in Jigawa State. there is
abundance ot the raw maferial. vet unutilized. Shiwarin of
course is the beat site/choice because of its position being
20 closed to the/ site., there by reducing the cost of

transporting the ,raw materials which will otherwise be

reflected in a gteater overhead cost of the industry.

5.2.% )ﬂnaﬁugawzseﬁgzgg_gimghgwgigg
Indusfrial sites are best flat on gently sloping &s most

industrial processes are carried out on & single level.



5.2.6. fo-ag;ueply

Fhere must be an. adequate supply of energy for the

/oroposed leather processing industry to met its eneray

Jreauirements. This may be in the form of electricity supply.

petroleum, natural gas, kerosene etc. The leather processing
industry demands the supply of adequate electricitv to power .
its numerous and heavy machines, Natural gas for its Boilers,
and Gepnerator sets and kerosene’for_day to day operation .

(Processing). e

5.2.7 Water Supply

The leather processing industry is an industry that uses
alot of water for its operation: infact it depends so much on
water supply for processing of leather from baginning to the
end. This is the reason why, this type of industries have to
be located near river or sources of water supply of an area,

otherwise it may not be succeeding its functions e

5.% SITE LOCATION

Most cities reflects contemporary realities in their
configquration, such as reli™ous beliefs, economic power.
political awareness, opinion of eulers and the ruled. among :
others. In Nigeria. this fact+«is evident as there are urban
settlements with scattered high rise buildings, or sometimes :°

compact low-rise buildings and monuments. here and there.

Thia whole science is laced with traffic., and cars parked . .
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everywhere. As well as industries (both clean and dirty-
industries). It is based on this group that Jigawa State
Government intended to site its proposed leather processing
industries at Shiwarin because that is the land allocated to
all dirty industries to be establishad in the State. In fact.
the land use map was designed by Oepartment of Urban and
Regional Planing of Ahmadu Bello University, Zaria in Kaduna
State,

This land is locatad at Shiwarin of Kivawa Local
tiovernment, a 10 Minutes drive from Dutse, the Jigawa State
capital:; Just near the Jigawa Water Works and opposite

Shiwarin (new Water Works) along Gava Shiwarin road.

5.4 THE SITE

Based on the proposed Dutse master plan, the site or land
has been located at Shiwarin along Gay-8Shirawin road. It is
& verv vast land covering about * - area. It is
trapezoidal in shape and is within the dirty industries zone
of Jigawa State. 1t is bounded by access road from left,
right and back from the main high way. from the Dutse Water
Works, the site is just about”one kilometre away from it. A

prominent view from the site is Dutse Water Works.
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“.% SITE ANALYSIS

5.5.1 Geology

Most of the State is  underlain by aranite, schists
genesis of the basement complex. Ancient apre-cambrian rocks
ar aeparated form the younger sediments of the Chad bsasin by
a line that runs through Kivawa, DOutse and “Yankwashi” in
Razaure,

Basement rocks are often covered by & thin sheet of
laterite iron stone. The Chad sediments are concealed by soil
and sand and thare are rio aurtace exposures. The sandy beds
confined by impervious clays of Chad from the main aqueous and
are the chief zource of water supply during the dry season.
fledded diatoms has been found in Gumel Emirate which may be’
banaeficially used in low cost houses building a3 1s done in
raq. Limestone deposits which may and indeed ao, form the
basis of local lime industry is said to be present in many
localities in Gumel and Hadejia.

Among the newly created States, Jigawa 1s perhaps the
most blessed in terms of abundant mineral resources. The
minaral resource available In the 5tate are as follows:

(i) Kaloine - has & large number of industrial uses,
these incudes manufacture of white cement, white
wash, drugs like mist-kaline. ceramics, tooth past

ancd many others.
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(ii) Potash - used In manufacture of drugs and
expoilosives 1= available in Birniwa and

Kirikasamma | ocal Govermnment areas.

(iii) Refractory clay —- is available at MHadejia., it is
mainly used in pottering as & refractory clay or

mouldd.

{iv) Fine clay deposit expectad to contain high
percentage of Aluminum and other valuable minerals

ia available at Gwaram Local Government area.

fv) Padoshner used in the manufacture of ceramic
items, artificial testh, cement. etec. 1t occurs in

Rirnin-Xudu Local Government area.

[vi) Dthers used for various types of items and goods.
%.9.7 Topography
Shiwario is about 131 kKilomatras South-tast of Kano along

Maiduguri — Kano highway. while it is only 70 Kilometres along
tiava Shiwarin road from Kano. It lies between 11% 30°N and
12%00°N latitude and 2%00°C longitude. The landacape is rocky
in the Norther part and southern part as well:; characterised
by undulating plains of poorly drained soils. Some of the

prominent hilla includes lakur, Garu, Galadimawa. Kamfa etc.
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The small scattered settlements in the vicinity are named
after those hilla. Other leas prom hillas include 8ilai
(Kachi), Jugurgur (Marajuwa) fariki, Jirgal (Falamawa),
Faaoiil, Runu, Jigawar Sarki and Rankwace (Zai).

One of the most phenomenal problem os landform in
Shawarin is the bad land topogcaphy owing to gully eroaion due
largely to other effect of running water on the loose soils
down  hill. Waeathering and wind =rosion have also been
important factors in the devastated large tract of derelict
land. Area mostly affected are in the south eastern portion
comprising of | imawa, Katangare, Kasaraud, Nifor site and areas
Horth Caat of Gari along Kvawa road.

fut actually, the area covered for the proposed leather
proceasing induatry is almost flat with gentles slope of
contour and will bhe level where it is necessary. It also has

faw and scattarad treezs as well.

5.5.9 Hydrogy

Shiwacin ia located in the boundary or traansitional zone
between the basement complex and Chad formation, comprising
mainly granites of Jurassic age that provide a source of
gravel for construction purposes. Other deposits includes
Kaolin used for ceramic and related uses. Traces of gold are
Als0 speculated.

Moat of the area underlain by the bazement complex is

characterised by & thin discontinuous mantle of weathered rock
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With thickness of about 15 metrez; thus compriszing a poor
aouice o grouww! water., Water ia 2ourced in areaa covered by
the Chad formation towards the headquarter of the local
Govarnment (Kiyawas town):; ia the north east, where the depth
of wells reaches up to & metresa. The water used even in
Dutse is aourcad vom Shiwarin (the location of the proposed
leather procezaing industry) using pipelines. Presently a new
aab of dip wall are conatructad about S00 metres opposite the
side to even facilitate the aupply of the water supply to
other area apart from the capital bDutse from Shiwaring
eapecially during the dry seazon. This is to be harvesting of
aurface water auch as the War Wade pan located 20 Kkilometras

to the south east of Shiwarin.

5.5.,4 Climate and Vegetation

The area is coverad by the Sudan Savannah vegetation
tvpe which conrinta of scattered trees and ahrubs in & matric
aof short graszes that giow in tiufts, This is associataed with
the hot and diry climate lasting for the greater part of the
vaar and & short railning seazon. Day temparatures are often
aa high as 33% (1109 in the dry zeason and could be as low
as 21% 5a%Y during the harmattan pariod (Decembar
february). The rainy seasons is associated with the
aquatorial macitine (Or South West trade winds) and dry
seasons Wwith tropical continental &ir mass (or North €Eaat

Teade winds) . The latter of coursa 13 cold and dust-bearing.
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average raiatail o Shiwarin is OlZmm per vear.
' 5 Soils

inhe soil type in the a €d l1a largely rUIRIC COMBISOL as
L airea Talls along the Lranasitional zone which separates the
ranlies, schist and gneiss of the basemant complex to the
S0OuLh west and younger sediments of the Chad formation to
the North — East. This type of 30l (EUTRIC COMBI SOL) which:
L5 generally carse and moderately coarse-textured. They are .
somewhail excessively well drained but in some case with finer
Lexture and poorly drained. Covered with iron stones in some
blaces, these soils are considered moderately suitable for dey.-
season (Fadama) farming and easily cultivable.
9.5.6 lemperature and Humidity

Usual day temperature are often as high as 33% (120%)
1n the dry season and could be as low as 21% (65% ) during the
harmattan period (December - february).

Human sensitivity to temperature is greatly affected by
relative humidity (amount of water in the atmosphere) . 1In
Shiwarin, the relative humidity varies with the season. FfFor

example, in the dry season. when temperature are very high, .
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the relative humidity is very low. while relative humidity . .
during the rainy season is higher because the. temperature is

low.

5.5.7 Rainfall

Rainy season 1s wusually associated with equatorial
maritime (South-West Trade Winds). This trade winds are .
actually rain-bearing and are dominant in Shiwarin town area.
from the months of May/ June to September accounting for the
rainfall peak in the month of July and august, with an average
rainfall of 762mm per year in the area.

The concentration of rainfall within certain aperids
implies the need for drainage systems both in the structures
and on the general site sa s whole, so that it can handle
large volume of water very quickly. The roof members should
be firmly fixed to the building structures to avoid any
damage. A very good slope of the site can help drainage: of
the area, providing a natural drainage along the sloping side,

thus no problem will be encountered on drainage.

5.5.8. wind Dust

The climate of the site is dominated by the tropical
continental air mass which is develoved over the S5ahara desert
and therefore dry and dusty and normally blows from the North

egat to South Wesat direction.



300+

" I
1[
E 200~ ,- l“~ .
: 'ﬁ W il
: I l.ln'é‘ |
S 4507 !1 'i§-|g l
f il
Hoomid
&5 400 ik | Illi
g" M} I il]'~lll-l-iu]l 1! |
T J ‘M |
O R
ok LA S llahl"iilc';*! J%

MnTHLY  RAUFALL IN mm

TABLE 5.8

1240



'n June. northerly flow of air has weakened and the
southerly flow predominant. Moisture laden bring alot of
rain. The North- East trade winds become the dominants wind
from Dctober to March, bringing with it the harmattan. There
is also settling of desert particles which may reduce
viasibility to a hundred metres.

guilding orientation should take advantage of the
squatorial maritime. so that the long-side of the structure
shoiild be oriented towards the south-West direction nor South~
North direction. While the shorter side should face Last -
Wesat orientation with no major opening along that axis while
in the former, all major openings should be along hat axis.

passive control could be used for the control of winds and
their accompaniments. Landscape and planting of trees o the
site could be used to reduce the intensity and wind a&s a
filter of dust particles. While a shading devices can also
perform a dual purposes of protection of the interior from

axcessive sun rays and glare as well as dust from the MNorth-

Faat trade windsa.

§-5.9 pDesign Implication

hermal comfort is dependent upon temperature, humidity
radiation and a&ir movement &S well as type of activities and
the degrea of acclimatization. the building envelope is
thought of a&s a barvier between internal controlled

environment and the external. perhaps undesirable conditions.



The task of the architect of this proposed project is to
create the beat possible indoor condition. A design should
take advantage of the condition and mitigate the adverse
characteriatics of the site and its climatic features.

A Norther Cast, South-West orientation would be best for
& building, of course, with the North tast end shielded from
the harsh harmattan winds by vegetation, but other site
factors 1ike the geometry in relation to orientation create a
areater influsnce,

while the South - Weat winda should be taken advantage of
and mechanical ventilation by the us air-conditioners and fas
mav alao be employed. Dpenings in the direction of
unfavourable winda should be minimized where possible and
vegetation should be employed to temper the Iiuwmediate

environment to make it more favourable.

The i3 no apparent record of any fire outbreak in a
aingle building in Bhiwarin town being the site location of
the proposad leather processing industiy. This 1s not
withatanding. adequate fire minimizing, prevention and
auppreasion devices will accompany the proposed factory.

Thase devices would be hoth paszive as well as active devices.
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CHAPTER SIX

6.0 THE DESIGN

6.1 The most efficient instruments in the use for factory
deaigns are:

1. Nesian factors

5

7. Ffunctionality, flexibility and compatibility
¥, Design factors:

In any factory dJdesign, emphasis is also placed on the
following factors:
(i) Citing and layout of factory Its location with
respect to a city is an important factor which
determines whether 1t i3 economical to locate it or

not:., As its closene=s to & city can make it

utilize some city’s facilities.

~
-
-
S

Essential Services

(a) watei A the lndustiry reqguires large
auantity of water to operate. it 1s to be
located near either a river, or a good source
of water supply (Shiwarin in case of this
Groposal ).

() Cewage and diralnage - Sewage or waste disposal
plant is to be provided and site conturs are
Lo be considered much both drainage and waste

disposal purposes.
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(¢ Liectricity - Llectricity supply is also
available in the area.

(il Transport and storage - Position of loading area
aid oft loading is to be given due consideration
aiwd 1a beat locatad close to the beginning and end
of the production hall. vehicles should have
sufficient turning aspace and parking.

in general. a trailer length is 12 o~ 15
meties, width 2.6 matres, so for turning, it
reaquires 15 metres radius. The storage hall is too
Le enclosad and its size will be proportional to
the production capacity and nature of the
mateiials.

(iv) Planning of production hall - planing of production
hall shall be governed by:

the type of machine, size and space required
for both movement and Keeping of leather.
Froduction line ahould not be disturbed by
croas traffic. There should be clear passage
for workers movenent, forklift and Keeping of
leather in process . Auxiliary facilities
auch as woikshops., boller room and generators
room should be near the production hall.

(v) Fflooring Generally, 1In leather processing
industiry, there are two types of flooring:—

flooring avatem in the dirty operation area.

125



(vi)

{vii)

here the flooring 1s to be concrete with
hardcore below: because it has to be able to
cairiy heavy forklifts and trucks movement, &as
well as ahould not be slippery.
White ian the clean operation area lerrazzo
tiles are used. Flooring should have
sufficient slope towards drainage.
Social facilities for workers ~ These includes:
{(a) Cloaking room and clinic.
() Changing rooms and conveniences (\toilets)
{c) Canteen, Kitchen and atore.
Theae facilitiea should preferably be attached and
not far away from production hall eantrance.
Administrative Building (the Office block) - An
office i3 a place for work. The function of most
offices 1a to he "the administrative headauarters
of the businezs, which provides management with
aeirvices of communications wand & record of past
transactions and oparations”. this should
preferably be separated from main production hall
to avoid noise and disturbances. but should not be
taoa fal
Special Reguirements Az a baais  for any design
at all data must be determined for the external

conditionas likelyvy to be experienced on the site and



foir the lnkerrenal environmental standards reauired
in various zones of the building.
As eair lier on mentionaed, aefficient instruments in use for
factory deaign also includez factionality, flexibility
and compatibility. In evolving a concept for this
proposal . these tools were conzidered. The soning of the
VAriouws units conatitiuting this complex also affacts the
desiyn concept,. Tnall, the design goal is simplicity of
form and concept.
(i) Functionality of concept
The following were conaiderad:
fa) 1ight wvehicles and pedestrians traffic are
asparated from heavy vehicles for safety of
life.
(.Y vahicular traffic 1s restricted to certain
areas of the site.
(<Y Vnita are grouped together according to their
close relationshipsa.

Y The whole complex ia Inter-linked.

s ]
=

Zoning Concept

Considerations ara given to the following facts:

(a) Public area is easnily accessible to users.

(LY Uaits ace arrangad according to noise lavel
and privacy., viz: public anq gquite zone, semi -

pablic and semi-quite zone: private and noisy
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{c) No lanterruption of activities by intruders.

Adopted Concept

{a) The deaian concapt grows almost entirely out
of functional relationships of activities and
Caguirements 1a both horizontal and vertical
directions.

f12) Possibilitv to carry out futire expansion in

all the unita of the entive complex.

Design Orief

The proposad Jligawa leather processing industry which is

a8 complex shall he made up of:

il
(ii)
fiii
(iv)
(v)
(vi)

)

The administrative area;
Workers facilities;
Production hall;
Maintenance Woi Kahops
Aixiliary sarvices:

wWaste treatment plant

N e
s |



4.5 Schedule of Accommodation

6.3 Administrative Blo

Allotment
Chairman
Chairman Toilat
Managing Director

Managing Director’®s Tollat

Managing Director®s Staff/Waiting

Execiitive Nivactor
Fxecutive Diractor™s Toilset

General Managsd

bt 1
=N

General Manage:” JWaiting
Conferance Raom

Senior Staff cantean
Diaplay araa
Kitchenette
Receptioniat aiea
Waibing &radh

Staircase

Purchasing managse
Salas Managear

SAles 3taff/Marketing
Production Mansger
Acs. Production Manager

Aaccountant

o o]
4 7

=

No. of

users

(o)

flgor Areas
.Li_“lgﬁ

40.00

4.50
40.00

4.50
20.00
2000

4.50
20,00
20.00
40,00
30.00
20.00
70.00

5. 58
20.00
20.00
20.00
20.00
46.00
20 .00
20.00

20,00



&naount&nt Toiltel
accounts plarks
nale Toilets
Femal @ Toiletd

Ted [ O0m

Fnﬁdir:ﬂa1nrion afficer

Coi ridor

sacret pegiatry
1alephone COom
company Ksed.
Legal sraff
Dpen pegiaty

Romputar froci

chief ¢ g el

ASH - rhief ¢ ngineel

?raduntinn anineer

Male tollets

Femalr 1013évb

150

4]

r

~3

-

-

&



Workers facilities

1 1 + “
A LO LI

Weception

iture

Lanteen

Kitchen

Kitchen Store
Entrance lobby
Chanaina room male
Chanaing room female -
Cloaking room
Clinic

Clinic store

Entrance lobby

131

No._ of

users

10

45

87

22

2z

5 beds

rigor Areas

. ity

55.00
272.40 f
850.00
40.00
18.00
4.50
216.00
108.00
51.50
42.00
18.00

165.00



(’.3-\;

Froduction Area %

Soaking/Liming/untanning
Fleshing

Delining

Pillina/serting
Selaction

wWet-blue selection for export
Packaging

Shavina

Retanning

Samming

Dryina

Conditrioning

Stacking

fToaal ing

frimming

Buffing

lesting area

Selaction

Selection of curst for export
Packaging

Finishing

Measauring

Packadging

4. 152

No. of

users

11

i

N b

LF

Y4

22

22

576
480

120

480

15
48
16
150

50

480

480

260



6.3.4 Storage

1

wet-blue for exportistore 60
Raw hides and skins store 360
Chemical store 320
Spare parts store 240
Crust skin for export store 480
Finished products store 480
nderdground tank 120
Hote-water tank S0
Cold water tank 120
Fuel tank 20
Gas tank 50
Kerosine tank 29

6.3.5 Maintenance Workshop
Mechanical Englneer 1 =
Mechanical attendants &
Flectrical attendant &
Weldaers 2
Deum makers/repairers ki o
Maintenance area : 110



Ancillary facilities
L]

Boilers rooms

Generator sets &ares

Compressed &1r area

154

p
L)



W AR AT L3

The zoning of the site for the purpose of this industry
is based on three main criteria., viz: Fire risk rate, noise
lavel and function.

The site is zoned such that areas accessible to the
factory is customers public ares are those areas that will
service the immediate needs of these customers. most
especially the administration area. The production area is
conaidered as a private zone, since customers are not expected
there else on few occasions.

An intermediate zone which 1s considered to be semi-
private is created. this area is to be used by workers and if
necessary by customers as well, but basically for factory’s
ataff.

Thia zoning criteria reduces rate of risk as it gives a
clear distinction and makes easier to control customers
movement. Zoning for fire also gives rise to the separation
of vehicles access to the site, one for customers, staff are
raw materials of f loading as well a3 finished producta loading
while the other one serve as gate for fire fighting and
maintenance which is opened only on demand.

Function which is also a very important part of the
desian is well taken care of, as such. the site is zoned in
line with production flow of leather processing industries and
in cognizance with privacy and security. The 3ite is zoned

auch at hides and akins which are the raw materials comes
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through one entrance through the production process to

storage, the storage area is serviced by the same road. The

adminiatration and workers facilities also shared that road.
Hence, the aynthesis of fire minimizing., security and

function produced a simple. functional and balanced site plan.

6.5 Design Concept

The design concept which is "Simplicity” was evolved and
adopted s0 a3 to give rise to simple but functional site plan;
with more emphasis on security.

It evolving the design concept, orientation.
functionality and simplicity were taken into considerations in
coanizance with the site zoning criteria, to achieve a simple
and functional site with adequate security.

Access to the =site is via two gates, one gate for
customers, ataff, loading and off -leading while the other one
is just & service gate in case of maintenance work to b
carried out on the extreme and or part of the site and in case
of fire. fhis gate is rearly opened. The production hall,
aixiliary servicea are orientated in such a way that long axis
lies along the North Scuth with major opening enjoying this
orientation with the shorter axis are facing Cast-West
orientation. But in the case of Administrative block and
workers facilitiea, the shorter side are facing the North-
South orientation while the long axis are facing the Cast-West

to allow sun rava into the oftices 1n the morning hours during
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Hamattan, 30 a3 to make thesze offices comfortable for the long
atay indoora: Jigawa being & very cold area during the dry-
SEBAKON .

in avolving the various floor plans and elevationa, off
the variocus buildings, their functiona were first conaidered
az such to sets of bulldings evolved, viz: the industrial
and noreindustrial buildings. Then the incorporation of

nimizing the risks of fire were thought of to achieve the

-1

i
ohjactives of this thesis.

The concept for the industrial buildings were based
largely on function, as asuch a simple “"rectangle” was adopted
as rtheir floor planta.,

The adawinistrative block waas also conceived along the
lines of aimlicit, but with @ view to make it “"dominate” The
factory skyline. As such, it has to be aoat attractive to
aight. The offices in the administration block are doubled

blankaed to help in conserving enargy during the Hamattan tima.

4.4 Design Overview
G600 Site Plan

The aite plan 1s siaple. efficient and functional. all
buildings on the =site are well orientated either for or
adainat solar radiation. Short sides of the administrative
bhlock and workara facilitieas face North South to reduce the

affact of hamattan cold wind and allow a small percantage of

solar radiation indoors for warning these interiors to make

L37
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conducing for the long atay during office hours; while in the
production hall, and auxiliary., the ahort sideas of them face
Fast-West to reduce the effect of the solar radiation on the
intariors. The longer aides of such buildings as auch face
the South-North, as such they are about 45% to the prevailing
winda, Thus, good cross ventilation to reduce the huge amount
of heat produce by machines to the interiors.

Access to the site is by two zets of gateas for gaood.
effectrive an simple circulation. The gate to the west i3 used
for maintenance waste dispoaal and for fire, while the trucks,
cuatomers and staff uses the southern one customers and
membars of staff who do not have vehicles after being drop of
by taxisa or aoctoraycle uaes the pedeatriasn entrance to get

iinto the indistry.

bo6.2 Buildings

All Industrial bulldings designad, have portal frames.
These portal frames span 20m and 25m reaspectively and are
apaced at Om center to center. All the enclozaure walls are
non load bearing made of zandcrete hlocks. All the East and
West wallas ave alao aolid but non loadbaaring, where opanings
are, used to enhance wventilation and lighting of the
intariors. wWhile the south and north walls, metal arills and
windows are used to provide croas veptilation. At certiain
portions of the wall, the metal grills are demountable, as

auch they allow for ease of inatalling or removing drums and
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peddles or pigmenting machines as well as milling drums and
Buffing mgchines.

Roof wvants are also provided to help in axchange of
heated air with fresh one and in the venting off fires in case
of anv outhreak.

The adninistrative block is a sandcrete framed multi
atorev bhuilding with sandcrete block-infilla. Occieces in
adminiatrative building are doubled banked aimed at conserving
enerav indoors due to harsh weather condition during hamattan.
The atructie houaing the workers facilities and gate housa

are made of simple load -bearing concrete blocks.

&3 Expansion

Nue to the nature of products produced in leather
processing ndustiry which amount to at least three wet blue,
cruat leather and finiahed leather pooducts, the vary import
point of attention in the design ias that of future expansion:
Because moat of the exiatiog leather proceasing industries had
to atai bt with structures to piroduce only wt-blue, while crust
leather and finished leather normally come as expansion. But,
Lhia EXpansaions Usually result 1 & complex scattered and
unsystematic production flow. [or this reason, we proposed
that all that is oeeded interms of atructure will be provided
in this ptoposal Lubt can be erected in phase. So, that If

there will be a need to increase production. only certain



machines can be added to 1n increase this production to about
hail.

Thus, 1L 1s economical to provide enough space for
maChinery for phases one, two, that is the initial production
daind dmmediate expanaion to prodiuce crust and finished leather

y »
far Laslie Lo .

Goh.d integrated Services
(he Gharacter of leather processing industries is that of

s0lid waste, air and water pollution. The essential

tacilities provided are:

11 Wanle waler Lreatment plant where all the polluted water
will recycled back into the factory while the solid
wasbe will collected and used as fertilizer in the farm
hatml eas.

Z; Halntenance services of the machineries. An access way
has been provided for maintenance to all parts within the
tndustry, including wall mounted equipment, production
machineries, fire alarms, and indicators.

o fdequate electricity due to the nature of the machinery
involved. The electrical mains supply to this industry
is a Y phaze alternatina current with the mains.
transformer located. externally on & fencedoff part of
the site. This is to minimize the likelihood of fire
outbreak from the transformer spreading to the entire

complex.

. 140
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Boiler house for heating the water, becsuse water of
different temperature are used a different section of the
factory.

Water atorage, Distribution and pressure

As the industry depends largely on a large quantity
of water for its production, enough water equal to at
least &11 the daily requirement, is stored in underground
tanks number upto S in number while the ma&in complex is
linked with a nearby Shiwarin water works. Over tanks
are in addition provided for storage of water.

Also adequate provision is made for all pumping
drainaage and repairs. The pipe network for cold water
for drinking., washing in the proceasing units: cold water
supply to water closet flushing values and wash hand
basin taps. cold and hot wster distribution to various
production units, as well &as supplies for fire fighting
purposes, e.g. hydrants and sprinklers are provided in
this factorv. lHosze reels and a2tand pipes placed outside
at 25 metres. Fire hydrants are placed at 60m
intervals, while sprinklers with automatic opening at a
set temperature at intervals of 3.5m in all rooms.
Standby generators house 1s providad, a&as National

Fflectiic Power Authority of Nigeria is very unreliable.

Communication and control Equipmants

Fauipments for external communications are separated and

141



diatinct from those used only for internal communication
Wwithin the factory Complex.
Fira alarm bells are located at strategic points on
sach of the units within the factory premises.
8. taboratory is also provided to test the quality of
samples as well as products.
2. Storages for Wet blue for export., crust and finished

itams.

6.6.5 finishes of the industry

The climatic factor of Jigawa State has made it possible

to use good finiashes for hoth the interior as well as the
exterior without much hazard.

Production hall: there is a need for spatial demand of the
production process a3 well a3 the requirement for & forklift
moving through the length of the hall and other handling
aquipments like horse back., ijacks, pallets, are reinforced
concrete floor with cement screed on top 15 recommended: in
aay dirty production unit, while in clean production unit,

brecast terrazzo tiles are recommended.

Social facilities: 1n the workera facilities units. a cement

acreed floor finishes is ideal and recommended.

Aadministrative block:llere due to importance attached to

adminiatration, ceramic tiles are recommended as floor finish.

1472



For wall of the complex, cement blocks are recommended as
partition wallas acting az dividars, except on special cases
like in the compartment where bricks are used to check and
minimize the risk of fira.

The floor material for the production hall is long span
&luminum diue to the nature of the span and space to be

covapracd .,
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CONCLUSION AND RCCOMMENDATION

The potentiala for a fast Leather Industrial Development
are presant in Jigawa State bacause of the abundance of raw
materiala. Yet efficient exploitation and utilization of such
potentials are never backed up with any attempt of investment
and enterprensurship since the creation of the State in 1994
by defunct Babangida adminiatration.

Nevertheless, being a new State, it needs to diversify
its aconomy a0 a3 to be self relient in the exectuiont of
projects in and around the State. Thia can only be realised
through Tdustrigliztion drive. Induatriglization can only be
achisvad by atarting Wwith industries that can source their raw
materials locally (that i3 Hides and skina in this case).
Since, the raw materials for this proposed Leather processing
induatry are available in the State; thia industry should be
realised at whatever cost.

I tharafore, recommend for the astablishment of this
proposal., to enhance the economy base on Jigawa OState
Government in particular. and the nation in general.

Thia proposal can be practical ised through finances from
hoth the Jdlgawa Stata Govecomant, on one hand and loans from
Nigerian induatrial Development Bank MNorthern Nigeria
Navalopmant Company as well as aharea from businesamen of
Jigawa State, in  this percentage. Jigawa State Government
4%% sharea, Nigarian 1ndustirial Development Bank Northern
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Nigeria dDevelopmant Company share 45% sharea between them.
while the remaining 10% shares goes to the indegene of the
State,

o caze of fire outbreak, the factory has been divided
into compartments to check its apread: with each compartment
having a fire resiating walla of bhrick., Fire hydranta ars
also located at strategic locations., as well as aprinklers,
extinguisher of various sizes, and sophiatication are also
provided. The aite planning is done in auch a way to allow
for tuirning to fire fighting facilities and parking. These
factors coupled with lectures or dirills on fire detection
avacuation and suppreasion procedures and in handling fire
eaipment., to all employees, as well as good mansgement will
go a long way towseds miaimizing the riak of fire.

this pleasing architectural consideration ia aimed &t

enauring aafety for workers and afficiency of production.
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