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Introduction 

Thin presentation is <lesigned to give an overview of environmental 

problème in the tanning industry and their effective management.   Thie 

report present« a description of waste characterietics, current weete 

treatment and control practices in the industry, and information from 

several countries on the economics of pollution control système. 

Pollution reflations nnd the importance of maintaining pollution 

control étendards are dinnuesed.    An environmental impact evaluation 

procedure    aies« the key environmental issues that should be dealt 

with in the initial stafee of planning a tannery. 
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Pollution problème fr«"! the leather industry arise from tanned and 

untanne'd solid waste, waste waters  (as well ai the sludg« ssparatsd 

therefrom), and some air pollutants. 

Solid wastes from the leather industry include cuttings of untami ed 

hides with hair, cuttings of limed, untanned hides without hair and leather 

shavings, as wall as splits and cuttings, both chrome-tanned and vegetable 

tanned. 

The particular characteristics of effluent from leather factories 

which start with the green,  or fresh, hides are sulphides (from the liming), 

high alkalinity, a high concentration of dissolved organic compounds 

(mainly partially decomposed protein from the liming and bating processes, 

but also unbound tanning materials,  dysstuffi and fatliquoring oils) and, 

in the oase of chrome leather factories, chromium (ill) compounds.   The 

effluent also contains organic and inorganic suspended solids.   These fora 

as a result of co-precipitation when the effluents fron the various 

pxaoessing stages are mixed. 

In tanneries, the problem of air pollution is a ainor one and is 

limited almost exclusively to the waste air fro» the finishing process. 

This waste air   ay contain solvent vapi rs and formal deny e, depending* on 

the finishing process used in the particular tannery concerned. 

The effluent resulting from the manufacture of aids leather in central 

European tanneries with a water consumption of 40-50 liters/kg- raw hides 

has the following average composition: 

Chrome (III) 100 »gCr/1 

Chrome (VI) 0 agCr/l 

304~ 1,500 «g/1 

IaC1 4,000 ««/I 

Sulphide (S~) 150-200 ag/1 

BOS 1,000-1,500 mg/1 

COS 3,000-4,500 mg/1 

Suspended solids 2,000-3,000 mg/1 

à 



If th« practice of sulphide oxidation and chromiun precipitation 

»avo been followed, th« resultant effluent» can be nixed with those fro« 

the tanninf, dyeing, aa¿ fatliquoring processes to form an overall plant 

aized affluent.   After this affluent is allowed to undergo primary 

sediaentation and the sludge is separated for separat« disposal, the 

resultant effluent is generally suitable for secondary traataent utilising 

biological purification plants.   In the cas« of a tannery operating in an 
urban area with little available space, the treatment nay bs via an 

activated sludge plant or the effluent say be discharged to a Municipal 

traataent plant.   Por the oaae of a tannery in an ares with -uch land 

available, say a rural area of s developing country, the preferred aethod 

of traataent aay be ponds or an oxidation ditch.    On tho average, prisary 

traataent will reaove about 40£ of the BOS whereas prisary plus secondary 

treatment will reaove 85-95* of the effluent BOD. 

The savings which can be obtained by recycling the liaing and ohroaa 

liquors can reaoh US$18 (1974 dollars) per i;on of hides, according to 

Centre Technique du Cuir.   This represents approximately one per oent of 

the prie« of the finished leathev.    In the oass of the application of 

these recycling ••asures in a French tannery, an additional USI4.5 credit 

would be obtained from the reduced amount of pollution taxes required to 
be paid by the firn for effluent discharges. 

In the EEC countries affluent traataent incorporating sulphide 

removal, primary sedimentation, and pH adjustment is reported to oost 

10.016/aq.ft. or 2.1 per cent of the leather selling prie«.    Effluent 

treatment incorporating primary sedimentation, chroaiua recovery, and 

biological oxidation is reported to oost 10.025/sq.ft. or 3.2 par cent of 
the leather selling pries. 

A problem specific to the developing countries when endeavoring to 

protect the environment through regulations is a laok of expérience. 

•ever previously having had to facs environmental problema dus to industrial 

pollution, a large number of the developing countries have no speoific 

regulations at hand.    Such regulations, however, are indiapensablj to the 

contractor for the design of pollution control systems and should bs in 

effect at the time the tender documents are aent out. 
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La pollution engendrée par l'industrie du cuir    est imputable aux déchets Bolides, 

tannée   ou non, eux eaux usées   (ainßi qu'aux boues eu'elles déposent)  et à certains 

polluants atmosphér ' crues. 

Les déchets solides de l'industrie du cuir comprennent les chutes de peaux en 

poil et de peaux chaulées~etébourrées (non tannées), les raclures? de cuir ainsi crue 

les  croûtes et les chutes de peaux tannées sa chrome ou  EU végétp.l. 

Les effluents dee tanneries  TU i traitent  der peaux dites  "vertes" ou   "fraîches", 

ee caractérisent  par leur teneur en sulfures   (provenant  du chaulée),  une forte 

alcalinité,  une irportante concentration de corps organiques  e^ solution  (pour la 

plupart des protéines décomposées résultant du chaula^e et du déchaulage, mais aunsi 

des  substances tannantes,  des teintures et des huiles utilisées pour le corroyage) 

et,  dans le cas des usines gui tannent  le cuir au chrone,  par leur teneur en composés 

de chrone  (ill).    Les effluents contiennent également  des corps organicrues et minéraux 

en suspension, qui  se forment par coprécipitatio i lors du mélange des  eaux servant 

au tannage. 

DanB les tanneries,  le problème de  la pollution  atmosphérique revêt une importance 

secondaire et ne se pose pratiquement que pour le finissage du cuir.     L'air peut 

alore été vicié par deB vapeurs de solvants et  du formaldehyde,  selon la méthode do 

finissage utilisée. 

Voici la composition moyenne des efflíente des tanneries d'Europe centrale 

produisant du cuir scié et  consommant 40 à ^0 litres d'eau pa~  kilo de peau brute  : 

Chrome (ill) 

Chrume  (Vi) 

S04~~ 

ïîaCl 

Sulfure (S~~) 

BQD  (denande biochimirrue en oxygène) 

COD  (demande chini cru e en oxygène) 

Corps en suspension 

100 mgCr/l 

0  >:vL"";r/l 

1     500   !7lg/l 

4  000 mg/l 

150-P00 mg/l 

1   000-1   500 rng,/l 

3 000-4  500 mg/l 

?  000-3  000 ng/l 

1 

à 
ï 
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Si l'on a employé la méthode de l'oxydation dec sulfures  et de la précipitation 

du chrome,  on peut mélanger les eaux résiduelles avec les  eaux utilisées pour le 

tannage,  la teinture  et le corroyage des  peaux de façon a  devoir ou'un Beul effluent. 

On laisse d'abord les eaux usées se décarter (cedi, eitc+icr: pri:,£ire)  et  o:. élir.ire les 

boues  qu'elles ont déposées.     Or: peut  pénérclenent  e-.suite  procéder %   l'épuration 

secondaire dans des usines d'épuration biolofioue.     Pour  les te.neries  in pontées 

dans des zones urbaines où  l'espnee est  lirité,  1 »effluent  peut  être traité dans une usine 

produisant des boues activées ou ,a.V.lis¿ vers una usine municipale de traitement íes 

eaux usées.     Pour les tanneries installées dans des endroits ou  la place ne rranoue 

pas,  por exemple les  zones rurales des pe^s en développement,   0,1 peut  préférer traiter 

les eaux dans des étangs de stabilisation  ou des fossés d»0x5dation.    En moyenne, 

l'épuration primaire permettra de réduire  la denande biochimique e    oxygène  (BQD) 

d'environ 40 % et l'épuration primaire suivie d'une épuration secondaire de °5 à ^ $. 

D'après  le Centre technique du cuir,   on peut économiser  juscru'à 1° dollars des 

Etats-Unis  (au taux de 1974)  par tonne de  peaux en recyclant  les solutions ayant servi 

pour le chaulage et  le tannage au chrome,   soit environ 1 f du prix du cuir fini. 

Les tanneries françaises économiseraient 4,5 dollars de plus du fait qu'elles 

acquitteraient des taxes de pollution moins élevées. 

Dans les pays de la CEE,  le traitement des effluente par 1 '¿Urination des 

sulfures,  la sédinentation primaire et la modification du  pH reviendrait s environ 

0,17 dollar par mètre carré,   soit ?,1 f du  prix de verte du cuir.    Le traitement 

des effluents par 1.-. sedimentatici- primaire,  la récupération r^ chrome et l'oxydation 

iologique coûterait  environ OfO?5 dollar    par rètre carré,   soit  3,? f. de plus que 
le prix de vente du cuir. 

Les pays  en développement sont  gênés par leur -ancrue d'expérience dans le 

domaine de la protection de  l'environnèrent  par la  loi  :  n'ayant  encore  jaríais eu a 

résoudre des problèmes écologiques dus a la  pollution industrielle,  nombre de ces pays 

n'ont adopté aucune réglementation spéciale  en la ratière.     Il  est toutefois indis- 

pensable de prendre de telles dispositions avant nême de  lancer des appels d'offres 

afin que les industriels puissent prévoir des dispositifs anti-pollution. 
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A.    Environmental Assessment 

1 •      Bnvironnsntel problem« rssultir ; from the leather industry. 

Oonaral Considerations 1* 

Pollution problema from the leather industry arine from tanned 

and untanned eoi id waste, waste waters (as well as the sludge separated 
therefrom), and some air pollutants. 

a. Solid waste 

Solid wastes from the leather industry include cuttings of un- 

tanned hides with hair, out tings of limed, untanned hides without hair 

and leather shavings, as well as splits and cutting«, both chrone- 
tanned and vegetable tanned. 

Within furops the practice is to send some of the untanned waste 

to hid« flue and gelatine factories for further processing and also 

to carcase disposal plants.    Sometimes it is disposed in special 

duttpff,  in which each day* s wastes are covered with a layer of earth 
(sanitary land fill). 

Ohrome-tanned and vegetable-tanned wastes nan be ussd for making 

leather board (leather fibras bonded together with glues) or disposed 

in sanitary land fills. 

b. Waste waters 

The composition of the liquid effluent from leather factories is 

vsry complex and depende upon the manufacturing procedure used in the 

particular factory concerned and on the starting materials.   The 

particular character i st ios of affluant from leather factories which 

start with the green, or fresh, hidee are eulfides (from the liming), 

high alkalinity, a high concentration of dissolvsd organic compounds 

(•«inly partially decomposed protein from the liming and bating pro- 

cssses, but also unbound tanning materials, dyestuffs and fat liquoring 

oils) and, in the case of chrome leather factories, chromium (III) 

compounds» 

111« effluent alio oontains certain amounts of organic and inorganic 

suspended solids.   These form as a result of oo-prseipitation when the 

effluents from the various processing «tagee are mixed. 
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Tn Europe,  official  regulations,  which vary from country to 

country,   generally reo.iire that before any effluent  is discharged  into 

public  waters  (r.ivPr-,   lakes,  the  ..a),   it  must  be purified sufficiently 

to ensure that there i8 no risk of major disturbance« to the biological 

equilibrium or damage to the public health.    VWe effluents are to be 

treated  in  public wante water treatment  plants,   any constituent« which 

might   impair the functioning of there plants must first be removed 

prior to discharge of the effluents into the public 3ewer*.    Often 

times  a charge is levied by the public authority.    This charge  if» 

typically assessed according to both the strength and volume of the 
waste water discharged. 

c.      Air pollution 

In tanneries, the problem of air pollution  is a minor one and 

is limited almost exclusively to the waste air fror., the finishing 

procesa.    This waste air may contain solvent vapours and formaldehyde, 

depending on the finishing process used  in the particular tannery 
concerned. 

The West German firm of Bayer reports that the most suitable 

purification process (e.g. wet scrubbing,  absorption by activated 

charcoal,  combustion of the waste stream)  can only be determined 

after studying each individual case «arefully. 

2»      A more detailed description of wastes which arise  in different 
2/ processing operations —' 

a.      Beam-house wastes 

The beam-house processes are designed to prepare green, or fresh 

hides  for tanning.    Operations are designed to remove undesirable 

impurities and leave the collagen receptive to absorbe vegetable tan- 

nins or chrome. 

(1)    Washing and soaking.    Hides arrive as green, or wet, salted 

or dry salted (dried after salting).    First they are washed 

to remove dirt, dung and  olood.    Next these hides are soaked 

in coli water to remove salt and soften.    Dirt, hair, dung, 

blood, salt are the pollutants. 
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b. 

(2) Oreen fleshing. Muscle and fatty ti.su« are nut away with 

revolving knives during: tM« procees. Suspended particle« 
•re tha main pollutants. 

(3) Liming.    Hides placed  in vate containing approximately 10 

P«r cent lim« basad on hide i-oight.    Limin« avalla tha akin 

•nd loosens ths hair.     Some accelerators ara addad,  such M 

•odium sulfid..    A hifch  alkalinity (lime) waata ia produoad 

in amali volumssi    sulphides are praaent in tha waata. 

(4) Unhairing.   Hair is cut away via roller, with knivea.   Hair 1. 

collected on soreens.    Hair,   suspended partióla, from tha 

•pidarmal layer, and Hata ara the main pollutanta. 

(5) Lima fleahing.   Thi. is  a mechanioal process to remove any 

flaah and fatty tin.ue which remain, after liming. 

(6) Splitting,    -ft. hide is  aplit through the middle of it. 

thickneas to produne grain and flesh side layara. 

(7) Bating - an enzyme - ammonium milphats solution is uaed to 

remove exce.s lime from the hides.   Small amount« of organ i o 

mattar and lime are the  pollutantu. 

Tan-yard waata« 

(1)    Vegetable tanning.    Tannino from certain tree barka, woods, 

•nd leaves are used.    A e^all volume of waate is generated 

but thin in highly coloured and heavily concentrated in 
organi*? matter. 

(?)    "hrome tanning.   Hides are firnt pickled in a aolution of 

•ulBhurio an id and salt.    Tannin* ie carried out in vat. with 
«odium dichromate ana reuurjiu« agent (gluoo.e).    The hide. 

are wanned in an alkaline bath.    The resultant leather is 

termed wet blue, after ita characteristic blue colour at thi. 

•tage.    Waate water contains chromium ion. and salts. 

(3)    (a)    Returning.   With chrome salts, .ynthetic tanning cheminai«, 

or vegetable tanning.    Low percontage. of chemicals.    Mainly 
taken up by leather. 

(b)    Bleaching.    With sodium bicarbonate and aulphurin an id. 

(«)    nyeing.   Carried out  in drums with synthetic and natural 

dye*.    Unbound dyeetuffs are the pollutant* from thia pronaaa. 



- 4 - 

(d)    Fat liquoring.    Skins are tumbled in drums containing 

emuliions of oils (linseed, castor) - emulsified oils are 

the main pollutants.    Following this step; the leather it 

dried and the product is termed crust leather. 

A flow chart of the processes in the tanning manufacturing pro- 

cedure is shown in Figure 1.    Air, water, and solid wastes em mating fro« 

the various processes are shown to the left and right of the process 

flow diagram. 

3.     Composition of mixed effluent from the tannery 

Th« affluent resulting from the manufacture of side leather in 

central Suropean tanneries with a water consumption of 40-50 liters/fef 

raw hid« has the following average composition: -' 

Chrome (III) 100 mgCrA "^ 

Chrome (VI) 0 mgCr/l 

S04~" 1.500 mg/1 

KaCl 4,000 mg/1 

rulphide (S~~) 150-200 mg/1 

BOT) 1,000-1,500 agA 

COT) 3,000-4,500 mg/1 

Suspended solids 2,000-3,000 mg/l 

without previous Cr separation;    with previous 
Cr separation approximately 40 mgCr/l. 

Following catalytic oxidation of the sulphide in the hair burn 

•ffluent and separation of the primary sludge of the mixed affluent 

by sedimentation, the composition of the effluent is approximately 

as follow«1 -' 

BOD 600-900 mg/1 

COD 2,000-2,700 mg/1 

Suspended solids 400-6OO mg/l 

cr (III) 10-20 mgA 
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Processes producing pollutants in tha tannine industry* 

MATKK POLLlTTaNTS 

IìOD, SS, DS     f- 

30D, S3, DS     ^" 

BOD, SS, DS,  altcalinity<- 
Sulfides 

BOD,  D3 4" 

Acidity, DS    <  

HOD,  S3, DS   ^  

Chroniun and other ^_ 
Taming Material«    ^ 

aOD, Dyes, Olli Chroalu*4 

Dy«t, Piffaant»*^- 

Alh POLLOTA>fr¿- 

SOLID HaSTaS -  -> 

Washing 
and Joakintf 

-}       Putrescible 
Organic Materials 

Or« an 
Flashing 

L i ;n i m\ 
Unna inn,'* ind 
Line  Flashing 

ILJ,30. 

^Hair, Limti-containing 
Sludge,  putrescible 
Organic lattar 

¡putting 

Z3ZZ 
Bating -»W, 

Pickling 

ir 
Degreesing 

(sheepslcini 

Tanning - -^«getable tannins - or 
ehroiw-contaming sludge 

Ketanning 
Coloring 

fr'at Liquoring 

-^Solvents,  Vh\, h'omaldehyde 

Adapted from Industrial 
Pollution Control. Vol.  2i 
Technological Strategies, 
Chap. 5, Fi£.  5-21 

30D • biological oxygen 
demand 

SS    * suspended solids 
DS    « dissolved salts 
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B.    environmental Managen^.,, 

1 •      affluent  problems 

»•      Sulphide from the liming procanr 

The bent  approach  is to eliminate the auiphide  from the alkaline 

liming Honors before these liquor« are mixed with the rout of the 

• ffluent.    The noPt common and technologically «impleat method is 

oxidation with air utilizing ?OOg/m   manganane (IT) sulphate.   ^ 

b.      Hair burn affluent 

The effluent from the unhairing ran be collected in a atoi 

tank and the.i pu.tiped through an  Idronova vertical settling tower. 

The Kludge is removed daily for disposal and the supernatant liquor 

la collected for reuse.    Only the necessary chemicals required to 

bring the warte up to strength are then added. »> 

c. Chromium tannery waste 

All wants waters from the chromium tanning procesa,  including 

wringer pressings, can be pumped through a hydros i e ve to remove 

particles.    These waste waters can then be re-used as pre-tanaing liquore 

in the pickling process.    This requiro* the une of dry salt rather than 

brine in order to  reduce the  volume". 

Alternatively, the concentration of chromium (lit) ion« can be 

considerably reduced by precipitating the chromium through addition 

of alkalin.    The proci p tat a i chro.nium hydroxide can be filtered out, 

rodissolved in acrid and used again in the next tanning baton.    The 

process require* careful analytical supervision. ^> 

d. Treatment of tho mixed effluent 

If the practices of sulphide oxidation end chromium precipitation 

have been followed, the resultant effluents nan be nixed with those from 

the tanning, dyeing, and fatliquoring processe« to form an overall 

plant mixed effluent.    After this effluent ie allowed to undergo primary 

sedimentation and the sludge is separated for sepárete disposal, the 

resultant effluent is generally suitable for secondary treatment utilising 

biological purification plants.    Tn the case of a tannery operating in an 

J. 
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urtìn area with little available spa 3, the treatment m vy be via an 

activated sludge plant or the effluent may be discharged to a municipal 

tre »t ment plant.    For the case of a tannery  in an area with much  land 

available, say a rural area of a developing country, the preferrod 

metiod of treatment may be ponds or an oxidation ditch. - 

?•     The economics of pollution control through recycling 

The saving* which can be obtained by recycling the liming and 

nhr>me liquore nan reach UÎÎÎ18 ( 1974 dollars) per ton of hides,   according 

to  'entre Technique du Ouir.    Thia represents approximately on«  per cent 

of ;he price of the finished leather.    !n the case of the application 

of  ;hese recycling measures  in a French tannery,  an additional US$4.5 

ere lit would be obtained from the reduced amount of pollution taxes 

req-iired to be paid by the firm for effluent discharges. ** 

3.      5ffluent treatment in rural areas 

A three lagoon system is suggested.    Vaste water first enters 

the lagoon A which nérveo as a primary treatment stage.    This lagoon 

wil. tend to operate under anaerobic conditions because of the high 

oxygen demand of the waste.    Saotry- has reported that réduction* in 

•ff .uent BOD from 1,600 mg/l to 250 mg/l ~an be achieved in   India 

wit 1 a 10 day retention time. 

The effluent  from the primary lagoon then enters a secondary 

lag>on or an oxidation ditch for further biological treatment under 

aer>bic conditions.    In either case another lagoon should be available 

to   'ecaive waste waters when lagoon A muat be closed down in order to 

)ve accumulated nludge. 

In the case of an oxidation ditch, residence time is usuai y two 

to ;hree days, and the efflueht ir. circulated and aerated by means of 

rot it i ng steel brushes. *-' 

A study in Holland showed treatment of an incoming effluent  of 

BOT) fro« 500-1,500 mg/l resulted in removal a of 98 pr cent of BOO 

and 88 per cent of "OD. -' 

An outline of sizing and design parameters for the primary sedimentation 

and oxidation ditch processes can be found in reference fì,  appendix IT. 
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4.      Çogts nf effluent treatment 

Detailed cost analysas of alternative effluent treatment procedures 

have been presented in a recent publication covering anvironmantal prac- 

tica« in tht B13" countries. & Effluent treatment incorporât in« sulphide 

removal, primary sedimentation,  and pH adjustment la raportad to coat 

t0.0l6/«q.ft. or P.I par cant of tha Lather «ailing prie«. 

Bffluant treatment incorporating primary sedimentation, chromium 

recovery, and biological oxidation la reportad to coat S0.0?5/«q.ft. or 

Ì.2 par oant of the leather sail ins price. 

Calculation of affluant treatment roete for both of tha above 

procaaaaa include» a atraight lina ?0 par cant annual capital depreciation 
charga. 

Mora detailed analyaaa of coats of affluant treatment in several 

developad countries ara presented  in appendix IT. 

%      Solid wastes management practices 

A summary of ths various types of solid waatee produced in tannery 

oparations is shown in Tabla  1.2/ In §mrh tétanos, environmentally 

aound and unound practicaa for diarosal of thaaa waatee ara aiaimarised. 

Thus tha table is intended to serva as a general guide to decision-makers 
in developing countries. 

Unfortunatsly dstailad economic analysas of the alternativa disposai 

methods as well as market analysas of rsuss potentials ars not  available 
at this time. 

6*      Motion rsgulations for discharges into tha air and public waterways 

in recent years, mora and mora countriaa have expanded or adoptad 

new anvironmantal legislation.    Governments have created official bodies 

which are reaponsibla for tha elaboration of new legislation and its 

application and snforcement.    As a guide to present practice,  a com- 

prehensivs listing of air quality* and pollutsnt emission* standards 

from a numbsr of countries,  including Japan, USSR, the United Ht at es, 

and several european countries, are to be found in a recent World Bank 

« 
An air quality standard requires that the concentration of a pollutant 
in the atmosphere at the point of measurement shall not exceed a 
epecifiad amount. 

An emission standard requires that the amount of a pollutant emitted 
fros» a i  scific source shall not exceed a spec i fisi concentration. 

J. 
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Tab It 1. Environmentally Bound and unsound practicoe 

of disposal of »olid waste from tanneries 

Solid waste Environmentally 
uneound disposal 

Environmentally 
sound utilisâtion 

Salt dust 

Raw, freen 
fleshing» 

Hair 

Lime aludfe 

Limed flesh ine», 
split» and 
trimminf». 

Vegetable tank 
bark 

Vegetable tan 
sludfe 

Vegetable and 
chrome tanned 
shaving*» and 
split» 

Effluent 
sludge» 

Storing in hoaps and 
allowing to be washed 
away during rains. 

Piling in tannery yards 
and allowing to putrefy. 

Allowing it to nhoke 
effluont drains. 

Allowing it to be disposed 
of into sowers or rivers 
thereby choking them. 

Piling in tannery yards 
and allowing to putrefy. 

Dumping inside tanneries. 

Allowing entry into 
effluent flow. 

Using for agriculture. 

T)rying in open yards, 
disposal into water 
course, lagooning 
indefinitely. 

Solar evaporation after 
dissolving in minimum amount 
of water and reusing in 
pickling etc. 

Immediate dieposal fur 
glue manufacture, animal 
feed etc. 

Washing, drying and utili- 
sation for carpet, drugget 
industry etc. 

Utilisation for building 
construction, soil, 
conditioning etc. 

Utilization for glue and 
gelatine manufacture, 
animal feed, etc. 

Use as fuel and »table 
ground cover. 

Fertilizer, eoil 
conditioner. 

Manufacture of leather 
board», reducing chrome 
liqruors etc. incineration 
i-i ,..0 with Eludge. 

Dewatering and incinera- 
tion along with other 
eoiid waste». 

Til« information given in the above table is particularly relevant 
to developing countries. 

Referencei T. Mathew, unpublished UNIDO document on pollution from tanneries, 
May, 1977t 66 page*. ¿/ 

i 
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publication—,  which also refers to criteria for maximum concent rat ioni 

of various water pollutants in public waterway«. 

A problem specific to the developing countries when endeavouring to 

protect the environment through regulations is a lack of experience. 

Mover previously having had to face environmental problems du« to 

Industrial pollution, a large number of the developing countries have 

no specific regulations at hand.    Such regulations, hove ver, are indii- 

peneable to the contractor for the design of pollution control systems 

and should be in effect at the time the tender documents are eent out. 

The regulations for several developed countries govering discharges 

of tannery effluents into public water wayis or sewers are presented in 

Tables ? and ^. ¿>  These are intended to serve as guide« to decision- 

makers in developing countries.    TSach country must decide, in the 

context of its own development planning, the nature of the pollution 

control regulations best suited to allow continued industrial develop- 

ment while at the same time to provide safeguards for the health of its 

citisene and to protect the natural environment.    It  is recommended 

therefore that the mini strie« ooncerned, such as thoae of induetry, 

health or development, should draw up the relevant regulation«, referring 

as necessary to the expériences of other countries cited in the *k>rli 

Bank publication and in Table« 2 and  "\. 

7«      farther references on recycling possibilities, water «svinare, 

end effluent treatment procedure« 

For further detail« on reoyoling possibilities, practice e which 

can result in water savings, effluent treatment procedure«, and 

effluent guidelines, the reader is referred to citation« 11 through 

16 in the lint of reference« at the end of this paper. 
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Caae Study»    Country X 

Preaently 3.1 million hid«« are produced annually in Country X, 

» developing country in Africa.   The indien oui tannery induntry pro- 

cesses only 10 par cent of thaaa.   Tha remaining hidaa ara axportad 
raw. 

Sarioua anvironmantal problems ara alraady praaant along certain 

rivara which receive tannery wastes.    If on« considers tha abanarlo 

whereby Country T maata tha goals of tha Lima neolaration through 

er*abliehing fa/îilitiea to process all hid«, produced within tha country, 

a aerioua increase in anvironmantal damage could raault unless sound 

waate management practinee (in-plant wast« raductiona, recycling practinee, 
plua effluent treatment) are adopted. 

Tannery A im located juat outside the capital city of Country X. 

Untreated liquid effluente ara discharged into the Riven«« adjacent to 

tha tannery.    A portion of tha aolid wastes generated by the tannery 

ara buried.    Tha remainder are also disposed into the river. 

Tannery B ia also located near the capital along River **.    This 

tannery, however, disposée of no solid waste to the river and only 

treated liq»id affluent.    All aolid wnste* ara burlad on tha company 

grounds.    Liquid effluents are treated by means of ecreening, settling 

for 24 houra, coagulation followed by further aettling, pH ad Juat man t, 

final filtration through a clinker bed, and chlorination. 

River «s ia badly polluted for 2-3 kilométrée downstream    from 

Tannery A due to that firm*a poor environmental practice.   The river 

waters ara uaad by the inhabitants for laundry and aa a source of 

drinking water for cattle. 

If all tanneriaa in Country X followed tha practice of Tannery B, 

tha pollution load on tha nationa rivara would be substantially reduced 

at relatively little ooet. 

Planning ahead to reduce pollution from exieting and future tannerlee 

ia recommended for Country t aa the government movea to implement the over- 

all goal of induatrial expansion recommended in the Lima Declaration.    If 

thia practice ia not followed, the eocial costs concomitant with an order 

of magnitude increase in river pollution could offset many of the eoonomic 

benefite of induatrial expanaion in the leather induetry aa Country X 

atrivee to improve the quality of life for ita citizens. 



m 
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Ct.bB Ijtugy;    Country ï 

A lar*, industrial compi« in Country Y, a developed country in 
«a«t«ra Europe, presently consumes 150 tons of raw hid«« per day and 

produces 46O million dm2 per year of upper «hoe-leath«r and some 

•ol«-l«ath«r.   From thi« upper shoe-leather approximately 45 million 
pair« of «hoes per year are manufactured.    Another faotory in the 
compi« produces variou« leather treatment chemical«. 

In the ease of «hoe-leather production portion of the complex, 

13* of the capital costs are invested in environmental pollution 

control.    The 1# i. divided among b% for effluent treatment and % 

for air pollution control.   The air pollution control co«t« represent 

both in-plant control for worker«• health and «afety and external air 

pollution control.    The % expended for effluent treatment represents 

•o«tly cost, expended for a mechanical, or primary,  effluent treatment 

plant.    Included in the 8# were costs of installation of an entirely 

new sewer system.    This was required because the old «ewer system 

dat«4 before world war II.    The present mechanical plant removes nearly 

all suspended solid« and «bout 4C# of the BOD from the  tannery «fflu«nt. 

Ov«r the next five to t-n year« a biological treatment plant will 
be added to the treatment process.    Therefore the percentage capital 

oo«t for «ffluent treatment will be higher.    Co.t. will include th. 

installation of an activated sludge plant and the r«chann«lling of 

industrial water piping.    Experience for the full seal, activated .Udg. 

•ffluwit treatment plant 1. already being obtained through a pilot plant 
activated .lud,, unit pre.ently operating at the site of the m«chanicml 
plant. 

Th« «ludgs from the present mechanical treatment plant is dried 
in sludge beds near the plant.   The odour of the sludge bed in summer 

i« eliminated by treating the surface of the sludge field with either 

C*(0H)2 or fly ash.    The fly a«h i. obtained from th« air pollution 
control cyclone« of the coal-burning electricity plant. 
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Oao «ir pollution probi «i which oaiuiot bo eliaiaatod in tho plant 
il tao aaall of tho x*« iuu«j.    Bowovor, air pollution fro« tho ohoaioal 
prodaotion of tho taimlnf ohoaioal« ia aolvod by inoinaratlnf waat« 

Iron tiat to tiao HjS oooura in tho baaahoua«.   Worker aafoty in 
taa plant ia «afaguardad by «triot control« on tho lovola of HJB and 
sol vanta fron finiaalnf oparat ioni.   Tho aoan paniiaaiblo lovol of HJ 
ia a workar'o ahift ia 10 ad/a3.   Tho Maxima oonoontration allowod ia 
20 «a/a3.   Allowabla oonooatrationa of tho aolvanta whioh aro uaod in 
various fiaioalaf oparatlont •*• shown in tha Ubi« belowt 

frlTOJltS »>oa flnishia« —»atlf 

Solvant *•*» Maxiaaa 
       tttowod oonotntratloy      allowod oonoantratlon 

Tolmant                                  200 af/n3 100O at/a3 

•••••«o                                  eoo a*/«3 4000 ^a3 

Ithyl aoatato                       400 a§/a3 200O at/n3 

2 "a>3 5 N/«3 

In to far aa pesslbl«, aolid waataa fonaratod in tho laather- 
proamoinff proooaa ara utlllsod.   Ab< it ytfi of tho proteins froa th« ran 
hidaa aid «9 aa aolid waato.   Solid waataa ara alao produood froa 
omttiat and tho aplittiat oparationa aa wall aa froa tho tannine opera- 
ti ono.   Tala lndaatrial eoaplax aanagaa to utillao about 80* of all 
Mild waataa.   Tho asportano« in thia eoaplax i» doalinf with aolid 
«Mtaa ia •—ulaad balowi 

(i)      Solida froa tho liainf proooaa ara prooooaod for flu« and 
ftlatlaa (an axport it «a), flutin hrdrolyaat« (a foddar for 
tnlaal faad) and raeovarjr of fat (furthar prooaaaod for 
aaklnf aoap and othar itarn«), 

(ii)     Tho «put loathar la uaod for aakiaf sansaga «kino whioh ara 
than exportad to waatarn Buropaj 

(iii)   Beraplnff aftor ohroao tannine ara althar uaod with omtUnga 
for praparinc a laathar board or eoabiaod with «olida froa 
th« liainf proeoaa to aako tha flmtin hrdrol/aata. 
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(ív)  In the case of r»ig skins, dehairing in carried out in 

utilizing special enzymes. The hair is then collected and 

processed for use in brushes. This also represents a good 

export item. 

The tannery sludge is dried and utilised for soil conditioning on 

agricultural land. Composition of the sludge is shown in the following 

tablet 

Composition of the tannery sludge 

Parameter %    (based on dry sludge) 

Organic matterà 45,0 - 60,0 

Total nitrogen 2,0 - 4,0 

P2°5 0,2 - 0,4 

K20 0,1 - 0,2 

CaO + MgO 15,0 - 25,0 

Cr 1,5- 3,0 

Of particular interest is the study carried out on uptake of chromium 

in the sludge by agricultural plants. The conditions are as follows: 

fertilising is carried out once wwy four years using 30 to 50 tons of 

dried sludge per hectar. The resultant chroaiua content in the soil is 

increased from 10 ppm (background) to 150 ppm as result of sludge addition. 

The generally accepted upper limit of chromium content for soils in 

Europe is 400 to 1000 ppm. An analysis has been carried out of chromium 

content in different plants. The reader should note that the chromium 

concentration in plants depends on when the sample was taken and on the 

type of the plant. Furthermore, the chromium concentration will not be 

identical in all parts of the plant. In the table below based upon 

ohromium analysis in crops grown on sludge-fertilized soils, the lower 

chromium contents were found in potatoe bulbs, turnip roots and tomato« 

fruits. Higher chromium contents were determined to occur in the leaves. 
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fttû« pf ohro.iu« ftp« tunwnr QHH- ter urlolturoJ. olmii 

nfffltt  Cr owrtat. »-. in to tolla« 

Com - IMVN 1tl .   3f0 

FototoM - odlblo plut if7 -   2f3 

Potato«« - •talks uà 1«BYM 2,5 . 13,0 

Turnip - «dlblo plut if0 -   1,4 
Turnip - 1«VH 3|6 _   5f8 

To«ato«i - fruit» 0f1 .   1f0 

Tosato« - plut 4|2 - io,« 
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Appind i n   T 

"Ivaluatinfl th« environmental  impact of a n«w tannery 

An environmental   impact «valuation pron«dur« should for» pari of 

ih« planning pro«.dur«  for any new t«.«,^ „«.ration.   Th« purp»»»« 

of evaluating environmental  impart are two-foidi 

(1)    To prevent th« deterioration of natural resource*, aunh an 

th« river whinh ia to receive plant wait« water«, io that th««« 

r««oum«a nan continua to pro vid« a baaia for further «nono« in 
development;    «nd 

(?)    To giv« ampi« warning of d«l«t«rioue « id«-« f fan ta of th« projet«, 

whinh «ay r«sult in economic or oonial conti not normally 

idantift«d in th« project r«vi«w procedura. 

Th« environmental   lapant probadura nata out a aarle* of analytinal 

•tap« applichi a to environmental problema that aay onnur during th« ra» 

•aterial« phan« right through to th« final dinpoaal  of material» produced. 
Th« definition* of the«« at«p« artt 

'•      **" material» linkage»    environmental considérât i one beginning tilth 

production of th« raw material through th« manufacturing project 

und«r «valuation! 
?- ^U Mwiwilatlv« capacity. rrement or baaaline ajialyeia of air, 

lend and water earrylng capanity to determine original eoaal tien« 
and effect» of th« projectj 

**      ^i«** d«fiar> and nonet runt i om     Analy-ii of alternative po««i»iliti«e 
for unit operation* and energy »ourc«»: 

4.      Operation«:    Maintenance of pro ja« t   and monitoring (enalyeia of 

output«, including by-producta and waatee for treatment and ranee| 

monitoring vaate discharge»); 

*•      ft* i al «»pent»!    Social implication» of project | 

6.     Health aapentai    Safety and welfare of population aff«nt«d by plantf 
7*      P1**« of ultimata daaoeltt    Recycling,  re-ua« or a»»imilation of pro- 

ducta and future producta; 

*•      Lona: tern conni deration at    Plant expansions) 

9.      Opt lallation »    "o«t analysi» of alternativ««. 

À 
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In« anviron«an«,al lapant fuidalin«« includa a broad array of non- 

«ama.   Thay ara daaiptd to aaaaaa no«t« that would raault if tha pro ja« t 

«tra to impair tha futura productivity of a country'« natural raaouma 

aaaa or raault in oth«r advaraa aid« «ffa*t« of invaataanta.   Aa indinatad 

la ina nina analytical «tapa, tha inpant of invaataanta on tha huaan 

aavlronaant raquiraa a ayataaatin and intafratad vi«w fomiaiaf on 

aatarial« flow within production pronti««* and uutaida tha plant. 

FraQaadlng throufh tha nina atapa fro« tha raw aatarial« liakaga 

to oatiaiaatioo nail« attaation to th« intarralationahip aatwaan tha 

Ahalo« of pro«««« and raeynlinf and/or ra-uaa potanti al, aatwaaa plant 

location ana urbanisation iaauaa, fcatwaan waata aaaaganant and prooaaa 

aaai#i.   Thaa« connexion« ara an of fort to iapraae upon th« arojaot 

aanagar tha naad to Utign an intafratad projaot whinh ia aaaaitiva to 

anvironaantal naada. 






