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This package is one of a series that provides practical support material to

teachers and trainers wishing to commence or enrich their curriculum with

up-to-date approaches in environmental management.

It is based on extended experience with training workshops by UNEP and

other agencies, and is now being made available for wider use in ail regions

throughout the world.
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Users Guide

T his is a trainers support package, not a problem-solving. Such work needs to be guided

reference book. It does not give a by a rotor who is a recognized expert in the field.

systematic, comprehensive overview This method allows the full complexity of real

(there is not enough room to do fuis); rather, it decision-making to be explored.

focuses on some selected aspects that are central Where calculations are requÎred, the exercises

to the subject. The structure of the document are more oriented towards throwing light on

allows further sections to be easily developed and useful approaches or management decisions than

added as additional modules. simply fmding the 'correct' answer. Trainers are

The package is written for trainers to provide strongly urged not to see ibis package merely as a

them with support material and ideas, rather than set of arithmetic exercises.

8 as a study book for students. The average trainee ln some instances, answers are indicated. The

will only ever see a few pages or exercises 'correct' answer depends on the context of the

reproduced from ibis document. question. It is here that a rotor or extemal

One of the purposes ofthis package is to provide resource expert is useful.

some case studies and situation scenarios that can Many trainers find ibis disturbing. They should

be used as a basis for interactive training and remember that real decision-making depends on

simulated decision-making. However, the exercises the wider cÎrcumstances surrounding the

only explore a small part of the potential of the problem, and that a numerical answer which is

case studies, and train ers are strongly encouraged politically or socially unacceptable, or

to develop further exercises or tasks. administratively unworkable (even though

The package is oriented at developing insights accurate), is not in effect 'correct'.

and decision-making skills. For teaching the The simulation ofreallife situations and

factual knowledge base of the subject, train ers are decision-making that is the basis ofthis package

referred to the reading lists in the bibliography. makes it most suitable for senior students and

Work exercises are predominantly based on trainees, and especially for professional training

interactive groupwork and a team approach to (or retraining) courses.

8 Do not forget to also refer to the package on C/eaner Production for teaching the underlying concepts

and approaches in fuis workbook.

Finally, we must stress again that fuis package does not cover aIl aspects of the subject. Its prime

purpose is to lead trainers into fuis field, and to help and encourage them to develop their own

material, appropriately tailored to their specific leaming situation. UNEP is prepared to work

further with trainers who wish to extend ibis package into new directions, or go into greater depths on

some subjects.

18
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How 10 sian a Iraining aclivitv )

based on Ihis package

1Remember that this is a starters kit, not a 3 Refresl, Jour memory by reading some of the
complete recipe book. Remember also that the background papers and studying the overhead

workbook aims to develop insights and decision- transparencies. Write your own notes in the
making skills, not to convey knowledge or facts. spaces provided.2 Understand the needs ofyour trainees. What 4 Identify some expert resource persons who

insights or skills do you intend to develop? could be invited as rotors to help you in
Defme your learning objectives. discussion sessions.

5Select some ~fthe exercises you wish to 7DeveloP otl,er exercises or questions
present to tramees. yourself. J6 Examine carefully the case study or 8Develop Jour own local case study ifyou can,
scenario on which they are based. Be sure and use this instead of the one in the package.

that you have at least one solution to the exercise 9 prepare some background questions and
that you can explain and defend. preliminary exercises for trainers to carry out

before they start the workshop/course.

1QIn session, summarize the issues for a tutor. Discuss and compare results. Be open
trainees using the overheads given, and to ideas and experiences from trainees, and

others you may have. Discuss the problems and discuss these.
difficulties decision-makers face. Discuss where 12Return to the learning object~ves, and
factual information can be round to help in check that they have been achleved.

decision-making. 13 Consider how to follow up and reinforce
Il Commence tI,e work sessions, preferably the learning experience by establishing

in sm aIl groups, and preferably guided by some ongoing projects, or periodic reunions.

Refer also to other packages and workbooks, wl,ere useful addition al teacl,ing material is found.

To facilitate using this package, the header of odd-numbered pages describes the contents ofthat
particular section. This information is also repeated in the footer of even-numbered pages. You can track
your progress through the package by referring to the calibrations on the bar across the bottom of odd-
numbered pages:

The shading shows your current position in the text.

J
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8
1 Introduction

M any teaching institutions and ln 1993, in response to these frndings, UNEP,
individual trainers have difficulty in WHO, and ILO jointly initiated the programme
following the rapid evolution of on Training Approaches for Environmental

environmental issues that are relevant to their Management in Industry. The programme aims to
courses. enhance the capacity of national institutions to

This is particularly true when teaching subjects offer local training on topics concemed with the
8 such as pollution and environmental manage- prevention of industrial pollution.

ment. And Jet it is important that new graduates ln this context, trainers' packages have been
have a good knowledge of issues in which they prepared on different areas of environmental
may eventually provide consulting services or management. These packages are intended to
policy advice to govemments and industry. help educators and trainers to develop their own

The fact that development and environment are workshops or curricula, or to integrate some of
interrelated means that it is more vital than ever the ideas and information into already existing
that: teaching programmes.

.ail professionals have a basic environmental It is important to keep in mind that
literacy that helps them to incorporate these training resource packages merely
environmental priorities into their specialized provide a first orientation to the topic.
work, whatever their profession;

.specialized environmental courses are relevant ln no way does the package constitute
to today 's environmental agenda. a 'course' in ifs own right.

8

8 iL
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"
~1.1 This package "

T his package is a workbook that complements balanced curriculum in response to the needs of
the trainer's package on 'C/eaner his/her audience. Any missing elements may be

Production '. For best results, both should be used found in one of the other UNEP manuals, to be
together. ln many cases, it would be useful to use converted into training format based on the case
the Cleaner Production material as an studies and scenario included here.
introduction to any curriculum-based material in Thus, the package is not static.
this workbook. As feedback is received from users and

The workbook is balanced between curriculum- technical specialists, the material will be
based content (useful for technicians) and a more modified and enriched.
management systems approach (useful for Users are encouraged to report on their
supervisors and managers). ln practice, both will experiences in using fuis package, and to send in
be needed, and the trainer is urged to develop a suggestions for improvements.

1.2 Contents of this package

T his package is conceived principally to .work exercises and questions;
help trainers prepare a seminar, .annexes containing supplementary technical
workshop, or extended course. It is not a information to support some work exercises;

course peT se. .appendices with further information about
The package contains: UNEP and its programmes.

.suggestions and hints for effective training; Trainers are encouraged to extend the package by
.a short background to the subject, drawn from adding their own case studies and exercises, and

other existing publications; expanding the subject coverage into new topics.
.overhead transparencies to introduce and For example, trainers in environmental health may

illustrate the main ideas; wish to add some modules on occupational safety
~ case studies and situation reports and scenarios and ecotoxicity by building on the chemical

drawn from actual experience; information already presented.

Cleaner Production in Leather Tanning : A Warkbaak for Trainers
Part 1 .Introduction
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2 Organizing Eftective

Training Activities

2.1 Introduction

C ommunication and organizational skills Accordingly, ibis package relies on interactive
8 are just as important as a technical teaching methods, using working exercises, case

appreciation of the subject. Professional studies, and groupwork problem-solving, rather
educators already understand fuis point, but than on lecture format.
teaching is a very individual matter, and Interactive techniques are more complex to
interactive teaching can be very demanding on a organize than simple lecture-giving, but they give
busy person. better results. ln particular, interactive methods

Here, we recall some of the key aspects of the are more likely to provide students with practical
learning process. ski Ils. This is important where skill development

This text contains suggestions about: rather than factual knowledge is the objective.
.how to ensure maximum effectiveness as a Lectures are better at providing factual

trainer knowledge than at developing skills.
.how to organize effective training activities and For example, a workshop format is very
presentations. effective in providing training on the effective
We have provided ibis advice before use of management tools such as Environmental

consideration of the technical material, so that Impact Assessment (ElA), or audits. For high
readers can remind themselves of the importance level environmental management, both
of the advice when choosing work exercises and knowledge and skills are required, so the

8 training projects, later in ibis package. appropriate mixture of techniques should be used.
The notes in fuis Part are based on the

Adu/ts learn best when they are actively experiences ofUNEP lE and WHO in organizing
engaged. They remember 20% of what they hear, workshops and other training sessions.
40% ofwhat they see, and 80% ofwhat they Personal advice on how to be an effective trainer
discover for themselves. is also given by several experienced trainers, who

ail use interactive training approaches.

8t
Leather Tanning
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2.2 Notes on interactive workshop organization )

2.2.1 Workshops

W orkshoPs provide a stimulating learning .preparation of a country report by each
environment where people with a wide participant before the workshop

range of experiences and skills can join together .short introductory or overview lectures on key
to address practical problems beyond the ability issues
of an individual to resolve. .practical problem-solving work exercises on

Interactive workshops use a combination of case studies
several techniques to bring about a deeper and .feedback by experts and discussions on
more pragmatic learning experience than is workshop exercises
possible with a lecture-style format. .panel sessions (that is, question-answer

Workshops also provide excellent opportunities dialogues) with experts
for exchanging personal experiences, problem- .individual study sessions, computer quizzes,
solving through panel sessions and direct and so on.
consultations with experts, and discussing some .structured oral presentations of country reports .,
of the complex situations which surround most leading to a regional overview
environmental problems. .audiovisuals such as videos, films, and slides

The UNEP/WHO workshop format .field visits where appropriate
incorporates the following elements: .personal action planning by participants for

.sending out pre-workshop reading material, follow-up activity.
with some simple exercises

,-rllr."."

2.2.2 Preparation

Sessions need to be carefully prepared, with
participants knowing in advance what they It cannot be overstressed hoH' important it is

will do or see. A proforma report form for tlrat participants should be tlroroughly prepared
country reports gives a common format to these for tire H'orkslrops, and that aIl the pre-
sessions. Country reports should also try to link H'orkshop activities have been completed.
the issues with ailier sessions.
~~

2.2.3 Organization }

T he organization ofworking group sessions The foie ofresource experts as advisors is
also requires care. Groups should first meet crucial. They should have sufficient experience to

informally, elect their own chairman, and then act assist in aIl sessions and provide general advice
as a permanent team in various workshop on ail subjects in workshops, discussion or panel
sessions. They are guided, but not instructed, by sessions. They should not, however, dominate the

technical experts. workshops.
It is useful to finish the workshop by preparing The five day format is ideal for covering ail

personal action plans. Participants should develop these requirements. If legs than five days is taken,
and present their proposaIs for what they tan you can be sure that important issues will be left
initiate immediately on their retum home. Such out. If more time is available, consider including
action includes: social events and private study sessions, along
.what they can achieve unassisted, and with more extensive project work for the
.what else they could achieve if some assistance students.

were available.

Cleaner Production in Leather Tanning : A Workbaak for Trainers J
Part 2 .Organizing Effective Training Activities
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8
2.3 Some ideas lor more effective communication

I f the training is to be successful, effective .trainees who are traditionally used to lectures
communication is essential- from recognition are suddenly required to take part in discussion

of the training need to the fmal evaluation of the groups, which might feel alien to them.
event. Most ofthese issues can be anticipated and

Without good communication, aIl manner of overcome by good communication between the
things can go wrong: course designers, writers, and event organizers
.the training is too early -or too late -to make and presenters on the one side, and the students

any impact on performance and their organizations on the other.
.trainees do not know what the training is about Some simple communication considerations will

or what to expect help to improve outputs in training and avoid
.the course is planned for a local public holiday disasters.

8 Before the learning event
Find out:
.how the leamers have been taught in the past
.the real needs and situation of the leamers
.whether the facilities are adequate for the envisaged training
.whether the training has the support of senior people
.how success will be measured.
Make a project plan for the organizers, giving details of how
the event will be organized. Send the plan to them, with details
of the key dates and needs.

During the learning
.find out how relevant the topics are to the work situation of the

participants
.start with the familiar oil can -not a video of an oil

spill disaster
.communicate using topics, themes and issues in the

local press
8 .store unanswered questions, and remember to answer

them before the end
.keep notes for participants to bullet-point format
.ensure the participants keep notes for future reference -few

read essays, or even articles
.if you are working in a foreign language, at least translate the

slides.

After the learning event
.always communicate your thanks and best wishes
.inform participants on follow-up study procedures, and how the

instructor can help to analyze the evaluations and inform the
organizers of the results

.communicate to colleagues the results of the training and what
can be leamed from these results.

8 " in Leather Tanning
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'\2A Some personal suggestions )

for effective training

T he following suggestions corne from four teachers with long experience in training. Theyare aIl

different in character, and therefore in teaching approaches. However, they aIl believe in an
enthusiasm for the subject which is critical when teaching students.

To be an effective educator/teacher: The outstanding educator/teacher:
.Provide an enjoyable learning situation that expands .Is fully acquainted with, and believes in, the

ail of the participants' network. educational merit of the subject matter.
.Model courses and teaching styles on examples that .Utilizes clear and graphic illustrations to inform "'

you think are outstanding. Ask yourself about the and motivate the students to learn.
qualities of a good instructor or a good course, and .Utilizes learning approaches including multi-
follow the answers you corne up with. media, projects, interviews, questionnaires,

.Allow the subject matter to be discussed and debates, and similar interactive approaches to

discovered by students -not hammered in. ensure full involvement of the students.
.Make courses relevant and interesting by .Reacts positively to aIl questions -there are no

understanding your audience. Ask them what they Stupid Questions, only Stupid Answers.
already know, and then plan for their needs. .Remembers that positive reinforcement is a
Incorporate ideas from the group in the course. better motivational approach than criticism.

.Remember that no amount of style will substitute for .Is available for private discussions with
a jack of substance. individual students or groups of students.

Deborah Hanlon, Environmental Scientist Don Huisingh, Environrnental Consultant and Professor at
Office of Environmental Engineering Erasmus University in Rotterdam

and Technology Demonstration, US EPA the Netherlands

To be efficient ('doing things right?, and The best educatorlteacher:

effective ('doing the right t!rings?: .Likes the leamers, and has a true understanding of
.Think about helping people to learn, rallier than how they learn.

teaching them. .Has the ability to communicate. J
.Seek learner feedback, and measure learning .Will change the training programme and the

achieved with objective tests. approach if necessary.
.Set learning time limits. .Is stilileaming, and has recent applied experience of
.Seek conscious and unconscious learning. the subject being taught.
.Seek learning that endures, based on .Has the ability to organise events and to manage

understanding and skills. things.
8ob Roland, Environmental Consultant, France Colin Sutherland, Educational Consultant, Franœ

Cleaner Production in Leather Tanning : A Workbook for Trainers J
Part 2 .Organizing Effective Training Activities
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8 2.5 Resource perSIlS guide

A s this package relies heavily on interactive groupwork sessions, here are some guidelines on how

to be an effective resource person.

ln a case study-based training approach, the resource person serves more as a:

.facilitator of the group learning process

.technical adviser as needed,
and a
.catalyst of learning

rather than a:
.lecturer

.story-teller
or

.instructor.
."c,

8 Here are some guidelines on how to be an effective resource person.

1 Be sure that you have read and understood and respective organizations, etc., which

thoroughly the participant's notes before you should have been done on the tirst day anyway.

meet your group. There's nothing like being .then ask if the objectives and purpose of the

prepared and more familiar with the case study exercise, which have been previously discussed

scenario than the participants are! in the plenary session, are clear to them.

2 Before every group work session, take time Sample objectives are:

to visit your assigned meeting room and -identify and understand the options that SMEs

check the: tan employ in their pollution prevention

.seating arrangements There should be a large program

enough table surrounded by enough chairs for -evaluate the feasibility and suitability of these

the participants and yourself options in view of technical, environmental,

.equipment and supplies such as flipcharts, fmancial, organizational, and social criteria

flipchart papers, marker pens, whitelblack and constraints.

board, board eraser, masking tape, transparency It will be useful to know whether the majority

sheets, writing pads, ballpen/pencils, calculator, of the group members have actually read the text

etc. provided, which states the background and the

.physical conditions of the room There should problem.

be sufficient lighting, the room temperature Ifthey have DOt, then you will need to direct

should be comfortable, noise should be as low them to focus their attention tirst on what needs

as possible, etc. to be accomplished by the end of each part.

3 During the initial group meeting, it is 4 1fYour group gets involved in diverse issues,

important to set an informai and friendly try to steer them back on the right track by

atmosphere. It is suggested that you: asking relevant questions, rather than telling

.introduce yourseij; preferably asking everyone them what to do.

to calI you by your tirst Dame, and then let 5 Give technical assistance and

everybody introduce himself/herself in a similar supplementary information as needed,

manner. Do not waste rime stating positions

,B ""c" i """ ,,""" ",,'
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without 'spoon-feeding' the participants. persons need to be duly advised on the ~
However, do not lecture or dominate the group particular question. '

discussion process. 9see to it that you compare notes, exchange6AlthOUgh you need not stay with your group hints, and share strategies with other
for 100% of the time, it is expected that you: resource persons so that you can assist one

.spend at least 80% of the lime with them during another, as weil as gauge your group's progress
regular sessions. The crucial times are at the in comparison with the others.
beginning, mid~le, and near the end of each 1Olftension or heated argument arises
groupwork seSSIon. among your group members, try your

.Ifthey decide to work beyond the pres.cribed best (with a sense ofhumor) to defuse it.
regular time, just make sure that they are on the Il ln the case of absenteeism, approach the
right track; your presence during overtime is person/persons in question and encourage
not mandatory, but voluntary. them to participate.7There will be critical parts during the 121f one or two group members are

identification of options, followed by dominating the discussions or doing aIl
technical, environmental, and economic the work, intervene and encourage everyone to
evaluation, where your technical advice will be gel involved. ln order to do this effectively, you ,
most needed by your group. need to be attuned to your group's 'culture' and

The best way to assist the participants is by trend of discussion.
giving only the advantages and disadvantages of 13 Although division of labor is a time
the options in question. Let them weigh these saving group work strategy, you must
pros and cons and decide for themselves whether ensure that it is not done to the extent that there is
to take or drop the option. no peer learning and discussion occurring. lt is8 If you encounter any question about the counter-productive for group members to work

technical content of the material that you individually on these exercises.
have not been briefed on, discuss it with the 14The most productive, meaningful and
Team Leader and agree on how to tackle the fulfilling group work is when they get to
situation. lt may weIl be that the other resource accomplish what they have to do as a team -and

have fun in the process!

Cleaner Production in Leather Tanning : A Workbook for Trainers ...
Part 2 .Organizing Effective Training Activities
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8 2.6 Suggestions lor se Il studv

A lthOUgh ibis package was designed supplemented by further reading and additional
to provide resources for trainers, training materials listed in the Appendices, and
the potential for self-study should perhaps by site visits and discussions with

Dot be ignored. professionals.
The package does Dot constitute a complete The following approach is suggested for

course on cleaner production in leather tanning, individual study.
but cao be seen as an introduction to be

8 .Read the introduction, but avoid any sections on organizing training events.

.Seek out the section containing background pa pers or subject content. Read through
the whole section as narrative.

.Work through the pages offered to the trainer for overhead projection, and ensure
you can relate the key points of each overhead to the text you have read.

.Look at the section on exercises. Identify those which lend themselves to individual
work, and tackle them. Those exercises clearly constructed for teamwork, or
requiring research, may not be appropriate.

.Refer back to the narrative text as and when you need ta, to complete the exercises.

.Check your answers against those given in this resource pack. Where there are
discrepancies, check through your own working to understand why the
discrepancies appeared.

8 .Use the Appendices to plan your own further development.

8",.;: !
A Warkbaak for Trainers : Cleaner Production in Leather Tanning
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8 3 Description of the Leather

TanDing and Finishing process

This part contains a short description of the leather tanning and finishing process.
Material has been taken from unpublished reports prepared by the World Bank, the
United Nations lndustrial Development Organization (UNIDO), and the United
Nations Environment Programme (UNEP). A more comprehensove description can
be round by consulting the references listed in Part Vllofthis workbook.

8
3.1 SummarvT he processing and preservation of animal 1 the preparation of the bides (in a beamhouse)

bides and skins to make leather is one of 2 the actual tanning to make leather (in the
the oldest industries in history and is tanyard)

highly versatile, producing a product for a wide 3 finishing the leather (in the post-tanning area).
variety of uses. For each of the three processes, technologies

The tanning process is usually accomplished in for relatively efficient use of material and process
three distinct phases: modification are available to minimize the

wastes.

Waste minimization and process changes -i.e. the use of the cleaner production approach -are more
cost effective than end-of-pipe waste treatment; therefore, cleaner production technologies and
procedures should be the first goal in pollution control, and adoption of effluent discharge standards
should be the second.

e
3.2 IntroductionD uring the tanning process, animal bides The potential environmental impacts of tanning

and skins are treated to remove non- tan be significant. The industry produces toxic
structured proteins and fat, leaving an gases (hydrogen sulphide and solvent vapours),

essentially pure collagen matrix that is preserved putrefying solid waste, and copious volumes of
by tanning. This involves the impregnation of wastewater containing high concentrations of
the skins with minerai, synthetic or vegetable inorganic salis, heavy metals and organic
tanning agents. substances in solution or suspension.

Small plants processing as few as a dozen bides a A wide range oftechnology options exists
day tan be economically viable ifthey are situated for waste minimization and the treatment of
close to sources ofhides, water and energy. tannery wastes.

18
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3.3 The manufacturing processT he conversion of cattle bides to l~ather Significant differences occur in the processing
accounts for the bulk of the tannmg ofpig, goat and sheep skins, and these variations
industry and is described here to illustrate are identified where appropriate.

the tanning process (see Figure 3.1).

3.3.1 Bearnhouse processing

The following steps occur in cattle bide tanneries.

.Incoming bides are soaked in water for 16-24 remove the hair. The haïr may either be
bourg to remove blood, dirt and salt, and to removed mechanically or by pulping in a drum.
hydrate dried bides. The bides may be soaked in .During the next step, the bides are treated with
pits or rotating drums in which the water is lime to open up the collagen structure by .
changed frequently. During the next stage, the removing interstitial material. After liming, the)
bides are immersed in a lime and sodium bides are scraped mechanically to strip excess
sulphide solution for 12-18 hours to loosen and tlesh from the underside.

3.3.2 Tanyard processing

The [Ifst steps in the tanyard are deliming and bating. The hides are typically treated with ammonium
sulphate or ammonium chloride to remove the lime. Following this, bides may be bated using a

protein-digesting enzyme solution to break down any unwanted protein.
Two tanningprocesses may be used for cattle bides, pigskins or sheepskins:

Chrome tanning on site or are transported to another location (as
A tanning solution of (trivalent) chromium salts 'wet-blue') for post-tan processing such as
is used. Hides are pre-treated, usually in dyeing and fat liquoring.
revolving wooden drums, by 'pickling' in salt Vegetable tanning
and sulphuric acid for several hours to prevent A tanning solution is prepared from bark, wood,
subsequent precipitation of chromium salts. fruits, pods or roots that contain tannin.

Chromium salts are then added, and after Hides are submerged over a period ofthree .)
several hours, the chromium is fixed into the weeks to six months (depending on the type of
hides by increasing the pH of the solution by leather required) in a seri es of pits containing
means of adding an alkali such as sodium vegetable tanning solutions of increasing
carbonate. The exhausted chrome liquor is then strength. The weakest solution is usually
discharged as wastewater or recycled.. discharged daily as wastewater.

Processed bides are stored for 24 bourg for Vegetable tanning of sheepskins is uncommon.
further absorption and fixing. They either remain

A wide range of alternative tanning materials is available for the primary tan or for complementary
tanning. These include synthetic tans, aluminium, titanium and zirconium, salts and aldehydes; cod

oil is used in the production of chamois leather.
Aluminium is unsuitable as a primary tan since it is not sufficiently resistant to water and perspiration.

Titanium and zirconium tanned leathers would not be suitable for modern shoemaking processes.

Cleaner Production in Leather Tanning : A Workbook for Tra;ners _/
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Figure 3.1

Process diagram of tanning and finishing
04 Water po/lutants Air pollutants ~

Solid wastes BOD, COD, SS,

OS, salts, organic N

1 Green fleshing ~ green fleshings (fat

: 1 containing organic matter)

HzS

+hair,lime, and organic

matter containing sludge

8 BOD, COD, SS, + lime split and

OS, alkalinity, s trimmings (limed organic matter)

BOD, COD, NH]

OS, ammonia, N

BOD, COD, OS, fat

BOD, COD, SS, OS,

acidity, salts, chrome,

vegetable tans, syntans, salts

chrome split

(chrome-containing organic matter)

+shavings (chrome-

containing organic matter)

8

chrome trimmings

(chrome and prefinishing

chemica/s containinJ! orJ!anic matter)

remainder solvents,

finishing formaldehyde
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3.3.3 Post-tan processing )

T o produce finished leather, the h~des must pass Duringfat-liquoring, the tanned leather is
thrOUgh a series ofpost-tan processes, which treated with preparations ofnatural and/or

may include retanning, dyeing andfat-liquoring. synthetic oils to replace the natural oils lost
Retanning modifies the characteristics of the during processing.

leather (such as texture). The retanning ofpigskins After post-tan processing, the bides are dried

is generally uncommon. The bides also may be and pressed; to create the correct shape and
immersed in dye to obtain coloured leather. surface texture, they may also be trimmed, split,

shaved and buffed. A decorative and protective
surface coating may also be applied (the

'finishing' process).

)

j)

.'
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8 3A Waste characterization and impacts

Waste materials corne directly from the hides and skins themselves and also from chemicals added

during various stages in the tanning process. The volume and composition of the wastes produced
varies according to the nature of the process, individual plant operations, and the skins and hides used.

3.4.1 Solid waste

L arge quantities ofhair, flesh, blood clots and Very often the raw hides are made more amenable
8 dirt are generated during soaking, de- to handling by trimming off irregularities. Sludges

hairing, liming and fleshing, though the quantity can be produced during the treatment of the mixed
will depend on the animal species and breed, and effiuent streams and of the separated effiuent
on slaughterhouse practices. streams from liming and tanning. Dust may arise

Generally, only 20% of the raw material used is from the buffmg operation or in the form offly ash
transformed into the fmal product. or crystallized salt

Table 3.1 Component Amount of waste (kg) per
Typical quantities of solid waste produced in 1000kg wet, salted hide
leather tanning T .. 120rlmmlngs

Fleshings 70-230

Chrome shavings 99

Chrome split waste 115

8 Buffing dust 2

Finished trimmings 32

Solids in treatment sludge 120

Total 688.848
Source: UK DOE 1977

8
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8 16 Two side effects ofreplacing solvent-based top coats with water-based top coats
are:

.lncreased energy cost from longer drying limes or higher drying temperatures.

.lncreased waste solids in the effluent from applying greater amounts
at higher temperatures.

(i) Calculate and compare the waste solids in the solvent and water-based top coat
systems going into the effluent each week.

(ü) How much more effluent would be produced if the water-based top coat
systems transfer was 35%, equal to that of the solvent systems, and not 45%?

8 Note: disposai of solid and liquid ejJluent is subject to limits and limitations and
the accompanying cost.

(üi) (Optional) When seeking to reduce health hazards within a workplace, the
idea of the Hierarchy of Controls can be a useful concept. Place the following
control measures in a hierarchy you consider the most appropriate (i.e. in order of

priority):

Local ex/laust ventilation

Personal protection (e.g. masks, gloves etc.)

8 Substitution (e.g. water-based for solvent-based)

Good /lousekeeping and personal/lygiene

Segregation (keep people away from process when running)

Reduced time exposure

The answers to this question are on page VI: 36

8 :r..!' m'..",
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6.3 Answers to the work exercises
Question 1 (i) Solvent emissions during impregnation:
Page v/.14 . W .

ht 1 . d 215 / %

.elg app le """""""""""""""" g m

.Wastage 3% 6.6g/rn%
.Total 221.6g/rn%
.Solvent content 10% 22.2grn%

(ii) Solvent emissions during top coat application:

Spray application
.Weight applied 33g/rn%
.Transfer efficiency 35%
.Weight sprayed = 33 + 0.35 94.3g/rn%

Solvent content of top coat
.Nitrocellulose solution 60% 180grn
.Solvent ",... 695grn
.Total 875grn

.Solvent content 87.5%

.Solvent used 82.5g/rn%

Two top coats are applied
.Total solvent used in top coat application 165g/rn%
.Total solvent usage 187.2g/rn %

Question 2 (i) .Solvent usage during application ".".".,..,.".,.,..""""",..,."",.""",.", 187.2g/rn%
page v/:14 .Leather production 10 OOOrn%/week

.Solvent consumption per week 1872kg

(ii) Yes. Spray lines using organic solutions of lacquers must be cleaned using organic
solvents. It is estimated that about 10% ofsolvent usage is used in cleaning.

(iii) Two spray coats are necessary to give the required weight ofapplication 66g/rn%

This could be achieved by one pad coat.
Spray application gives 33g/m2 on the leather.

At 35% transfer efficiency:
.Amount sprayed = 33 x (100 + 35)"..".."".'.M94.3g/rn% .-,/
.Wastage = 61.3 x 2 ."."".'."""'."'..""'."'."'MI22.6g/rn2

Cost ofbase coat:
Wt US $/kg

.Acrylic resin emulsion 250 x 2 500

.Lead chromate pigment 150 x 2 300
.Wax modifier 50 x 2.5 125
.Water 550 -

Totals 1000 925
Cost per kg = us$O.925
Cost of waste = (us$0.925 x 122.6) + 1000 per m2 = $O.1134/~ $1134 per week

An extra drying step would also be necessary. as weil as double handling costs. The
efficiency of padding is given as 94% to give an application weight of 66g/m 2.

Weight used = 70g/rn%

Cost = $37

Cleaner Production in Leather Tanning : A Warkbaak for Trainers ,./
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Appendices

8 Appendix 1

Supponing Documents for tbis Package

During trials, the following documents were shown to be of great use in supporting the use ofthis
package. They form an integral part of the package.

8 Audit and Reduction Manualjor Industrial Emissions and Wastes [1991]
UNEP / UNIDO.

Tanneries and the Environment [1991] UNEP / UNIDO.

Process Guidance Notes on Leather Finishing [1992] UK DOE.

8
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Appendix II

List of Training Resource Packages
available trom UNEP lE

T he following training resource packages have been developed by UNEP lE. They aIl use
interactive trai~ing met~odologies to explain the subject, and are aimed at educators who,
although technlcally skùled, may DOt have specialized knowledge in this particular area.

The packages are available from UNEP lE.

Some train ers' packages are still under development, and users are encouraged to assist UNEP to
8 bring these to a [mal stage ofpublication.

Due to the cost ofprinting of the packages (between 100 and 400 pages), the completed documents
are offered for sale to most users. However, a limited number of draft packages are free of charge to
users prepared to contribute to their further development through review, field testing and adding
material. Assistance with translation would also be welcome.

Cleaner Production: a Training Resource exercises. 110 pages. Price $120. This package
Package [1996] First Edition. Contains also helps to explain the APELL programme.
background reading, transparencies, Risk Management ofContaminated Industrial
bibliography, and work exercises. 110 pages. Land: a Training Resource Package [1996]
Price $120 (English, Spanish). This package First Edition. Contains background reading,
can be used with the workbooks below. case studies and work exercises. 110 pages.

Trainer's Workbook on Cleaner Production in Price $120. English, Spanish.
Leather Tanning [1996] First Edition. Contains Hazardous Waste, Policies and Strategies: a
background reading, case studies, work Training Manual [December 1991] TR 1 o.

8 exercises and answers. 120 pages. Price $120. Contains background reading, case studies,
Trainer's Workbook on Cleaner Production in work exercises, reference tables and
the Brewing Industry [1996] First Edition. bibliography. 250 pages. Price $120. English,
Contains background reading, case studies, French, Spanish.
work exercises and answers. 75 pages. Landflll of Hazardous Industrial Wastes: a
Price $100. Training Resource Package [March 1994]

Trainer 's Workbook on Cleaner Production in TR17. Contains background reading, case
Textile Wei Processing [August 1995] First studies, work exercises, reference tables and
Edition. Contains background reading, case bibliography. 315 pages. Price $120.
studies, work exercises, answers, references. Environmental and Technological Issues
140 pages. Price $120. related to Lead-Acid Battery Recycling:

Management of Industrial Accident Prevention Trainers Worbook [1996] First Edition.
and Preparedness: a Training Resource Contains background reading, transparencies,
Package [1996] First Edition. Contains bibliography and work exercises. 130 pages.
background reading, case studies and work Price $120.

8
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Environmental Management of Mining Sites: a Training Manual on Chi/fers and Refrigerant
Training Manual [1995] UNEP/DDSMS. Management [1994] Price FF425/uS$85 for
Contains background reading, transparencies, developed countries.
case studies, work exercises and answers. Training Manual on Good Practices in
200 pages. Price $160. Refrigeration [1994] Price FF400/us$80 for

Environmental Management Systems: Training developed countries.
Resource Kit [1995] UNEP/ICC/FIDIC. Environmental Impact Assessment: a training
Contains background reading, transparencies, resource manual [1996] Preliminary version.
case studies, work exercises, bibliography. A vailable from UNEP Environment and
492 pages. Price $190. Economics Department, UNEP, Nairobi.

Aerosol Conversion Technology Handbook [1994]
Price FF225/us$45 for developed countries.

-,

Enquiries UNEP lE
Tour Mirabeau
39-43 quai André Citroën
75739 Paris Cedex 15
France

Tel 33 (1) 44 37 1450'i" Fax 33 (1) 44 37 1474

Email unepie@unep.fr

http://www .unepie.org/home.html

Cleaner Production in Leather Tanning : A Workbook for Trainers /
Appendices



.

7

Appendices

8
Appendix III

About UNEP Industrv and Environment

I ndustry and Environment was established by UNEP in 1975 to bring
industry and govemment together to promote environmentally sound

industrial development.

i::'c8 UNEP lE is located in Paris and ils goals are to: the transfer of infonnation and the sharing of
1 encourage the incorporation of environmental knowledge and experience, UNEP lE bas

criteria in industrial and development plans; developed three complementary tools:
2 facilitate the implementation of procedures and .technical reviews and guidelines;

principles for the protection of the environment; .Industry and Environment: a quarterly review;
3 promote the use of safe and clean technologies; .a technical query-response service.
4 stimulate the exchange of infonnation and ln keeping with ils emphasis on technical

experience throughout the world. cooperation, UNEP lE facilitates technology
UNEP lE provides access to practical transfer and the implementation of practices to

infonnation and develops co-operative on-site safeguard the environment through promoting
action and infonnation exchange backed by awareness and interaction, training and diagnostic
regular follow-up and assessment. To promote studies.

Some relevant UNEP lE publications

Refer to Appendix II for trainers' packages. For complete list, refer to publications catalogue.

Indust')' and Environment [quarterly] deals with Energy, Efflciency and Climate Change [1991]
1;; issues relevant to industrial development, such UNEP/IPIECA. 95pp.
, as auditing, waste management, industry- Hazard Identification and Evaluation in a Local

specific problems, and environmental news. Community: Technical Report No. 12 [1992]

Government Strategies and Policies for Cleaner 86pp.
Production [1994] 32pp. Health Aspects ofChemical Accidents:

Cleaner Production Worldwide Vol. 1 and II guidance on chemical accident awareness,
[1995] 48pp. preparedness and response for health

Life Cycle Assessment: what it is and how to do professionals and emergency responders
it [1996] 92pp. TechnicalReportNo. 19 [1994] A joint

Audit and Reduction of Industrial Emissions IPCS/OECD/UNEP/WHO publication: OECD
and Wastes: Technical Report No. 7 [1991] Environment Monograph No. 81. 47pp.
UNEP/UNIDO. 127pp. Environmental Aspects of Industrial Wood

Monitoring of Industrial Emissions and Wastes: Preservation: a technical guide Technical
Technical Report No. 27 [1996] Report No. 20 [1994] 105pp.
UNEP/UNIDO. 188pp. The Textile Indust')' and the Environment

Technica/ReportNo. 16[1994] 120pp.
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Environmental Management in the Brewing Company Environmental Reporting Technical )
lndustry Technica/ReportNo. 33 [1995] 120pps. Report No. 24 [1994] 118pp.

Storage of Hazardous Materials Technica/ From Regulations to Industry Compliance:
Report No. 3 [1990] Building Institutional Capabilities Technica/

Companies Organization and Public Report No. 11 [1992] 62pp.
Conununication on Environmental Issues
Technica/ Report No. 6 [1991] 130pp.

)
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Evaluation Form

Cleaner Production in Leather Tanning

A s part of the continuing review ofthis trainers package, we would appreciate Jour cooperation in
answering the following questions. Please retum the completed evaluation form to:

UNEP lE, Tour Mirabeau, 39-43 quai André Citroën, 75739 Paris Cedex 15, France
Fax 33 (1) 44371474.

1 Do you have any suggestions for improvement of the trainers package? How could we
improve its readability, contents, practical use, and so on?

8

2 How was the package useful in preparing your own training activity?

8 3 Did the background information provide you with enough information? What was missing?

continued ...

8
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4 What resource infonnation was useful to you? What else should be included? ,)

5 What are your experiences with the exercises? What worked, and what didn 't?

")

6 Do you have training material which could be incorporated into this workbook?

7 What additional topics related to cleaner production would you want to be included in the
final version ofthis workbook? )

Thankyoufor taking the time to complete this evaluationform. Please return the completedform to
UNEP lE, Tour Mirabeau, 39-43 quai André Citroën, 75739 Paris Cedex 15, France.

).
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