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ASSISTANCE Il~ THE IS'J.BLISHMINT UD O?IRA.TION 

OF A P.IWT AND DBllOISTllTIOH PLOT IOR TilllBRY 

D'FLtJBRTS 'l'BElTMBNT, il' ISTAICIA VELBA, R.S. 

I. SUMMARY 

This interia r~port br1.efl7 surt•TS the project's 1.Jlpl.wntation 

and acti rt ties from its conception in llov9lber 1979 through the 

formal signature of the Project Doc1119nt in October 1981 which pa"f9d 

the W87 for activities until March 1985, when the or:lgt•l fanding was 

e<11plete]7 utilised. !he donors, the Bepublic of Ital.7, have 

iDdicated their willingness to tund r. further one 19ar •cond phase of 

project activ1.t7, which is expected to commnce M!q/June 1985. 

The ·catal.,st for this project was the publication of •norms•, 

regarding tanne:r:r etfiuent discharges, pl'Olllllgated b7 the Secretary of 

Health and EnviroDJ18nt (DMA.), State of Rio Grande do Sul (R.S.) dated 

March 14 1979. Such nonas stipulated that all tanneries in the State 

should have pr1.Jlar7 effluent treatmnt plant operational. b7 March 1981 

e.nd secondary (biological) treat.ent b7 March 1984. l'he tanners of 

the State felt llllC8rtain as to which technologies would be suitable, 

accordingly the Government of Brazil requested assistance in this area 

fro;a UHIIX>. J. UNIOO adviser tel t the lack ot knowledge in this field 

to bt9 11ast • '"'ked and, 1.11 usociation with specialists at the Brazilian 

Tannery ~bool (ITC), Estancia Velha, prepared a detailed project 

proposal tor the pilot demonstration plant. 

Follcnrlng the generous agreement ot the Government of the Republic 

ot Ita~ to provide the necessary .tunding, the project propoul was able 

to be i'lllple•nted by UNIDO vi th the Sftrvico 'Nacional de J:e;::rendizagem 

Industrial (SENA!), R.S. as counterparts. 

For Ol>&rational effic:iency the day to day external expertise was 

effected via a team -:>t Italian tech:iici~s, retained b7 ONIOO on a sub

contract. basis, whose input was 18·5 11&11 months (11/m) 1n the field. 

Overall co-ordination ot the project was undertaken b7 tbe tDlIOO Chi•f 

Technical Adviser (CT.A.). (The adviser who prepared the proJect 



proposal), vho vc.s fielded for short periods eve17 three .:>nths u nil 

as providing continuous backstopping • 
. -·-~ .......... 

lour aajor outputs ot the projec~ have been a-

(i) The installation or the pilot demonstration p1ant, which 

includes a p:'imrJ' t.reatment IS)"Stea and tour alternative 

biologic , __ ,.atment UDita. 

(11) The upansion ot the ITC'• laboratories and eqaii-nt 80 

that ill. relevant etfiuent and soli.dwute anal7si~ and 

pilot p1ant control ~ be effected. 

(111) .l national and regional centre of knowledge and experti• 

created to otter demonstration and Btension services to 

both industry and govermmital e.uthorities. 

(iv) A centre capable o:r training personnel at all levels in 

the introduction of better envirollll8Iltal processing, and 

the treat.nt of solid and liquid tanner;y vast.es and the 

control o! such processes. 

The project has been .llbl.e to achieve llllCh progress towards the 

attainment of its bllediate objectives :-

(i) The pilot demonstration plant, which handles 100 m3/fh.7 

from the ETC t.anne17, augmented b;r supplies drawn troa a 

marb7 comMrcial t&nnel7 (Messrs Leuck Mattes~ has been 

well proven. 

T'.ie primarT treat.lent unit (pbTsico-chemical) has 

operated nl.1 1 obt1;,1.ning reductions o! 96 - 99·8% ot 

Settled Solids in the effluent and kO - 60% red'.lction ot 
organic pollution (B.o.n.5) (dtlpendent on the levels of 

chellical. dosage) • 

&lbsequent treatments in the Secondal7 Uni ts has 

shown .OODS reductions of tro• 77 - 91%, tar higher than 

original expectations. Reqcling ot chrom and 11.M 

liquors in tbe tanne17 ban been regalarl.7 demonstrat.d. 



(11 · T:i.e laboratories are 1\llly operational, havillg carried out 

several thousand detel'lli.Dations ~ etnuent characteristics. 

The facilities also are beiDg 911plo;J'9Cl carr;r.l.Dg out anal7Bis 

tor co .. rcial tanneries, as nll as moni.tori.Dg the lllll.tiple 

actinti.es of the pilot plant. 

(111) J.. .tull t.1M count.erpan teaa of 8 (6 graduates) has now 

been created, trained b,- the external. assistance teaa. 

ktension serri.ces are nov anilable troa the project t.eaa, 

and a large mmber of 1"anneries, in most stat.es, have been 

nsited and advice ottered; to date, project proposals or 

modifications haw been prepared tor some 27 tanneries. 

'l'be project has successtull.7 tackl.ed the intomation and 

technological needs ot the industry, holding an "Open Week•, 

•SeJD8na de Debates Sobre Tratwnto de :unuentes da lndustria 

de Peles e Couros• March 1984, vh:ich was attended by some 

200 participants troa the i.Ddust1"1', Govermmit Agencies and 

specialists in tJrl.s field. 

(iv) In addition to tra.1ning the counterpart t.eaa, several courses 

have been held ~or DMA officials, llPf'"lilised short courses 

f.or projectistas and ot.hers on "Dimensioning of Projects• 

and "Control of Blological S,Stems•, and regional activities 

were initiated with a traiDing course for 27 participants 

(13 from other Latin American countries). 

In general the project's i.mm9d1ate objectives have been attained, 

however, due to a variety of external factors, the ultimate develc,pment 

objective is not yet. reached. It had been assumed in the original 

project proposal and vorkplan t.b.at most tanneries would have had tJ' eir 

pr1.mary treatment systems operational vhen projei:t activities CO"!?;aeuced, 

and that a major component ot project activity would be in the area of 

secondaI7 treatment, however, the reality vas that tanners dela19d 

:1Jllplementation ot their primary treat.Mnt projects, or due to lack of 

"kuow-hav" installed poorJ.7 designed and dim~oned, inoperative 

projects, so that at the mo•nt a majority, t tanneries still do not 

hava efficient primar;y treatment plants. (Second.ar7 units cannot 

be installed or operated w1 thout a reasonably etticient pr.1.mar;y unit) • 



Tr..:.~ ha.s been recognised by the DHl in R.S. who etfecti'99}7 re-

scheduled their regulatory tim-table. Consequent17, project 

ext.e.'lSi.on activity is onl7 :aav, 80m&'bat belatedl7, being l'\lrected 

towards biological treatmnt syst.eu. It is to hrther utenaion 

work in this field that the •cond. phase of project acti"fity 11U 

proposed and will be generous}7 funded by the Republic of Ita.17. 

r 



II INTRODUCTION !HD HISTORUL BlCKGllOIJHD 

.l. Background 

T!".a Bl"asilian fanning Industr;r discharges 8C>M 10 - 20 lllll.1on HJ 
of effiuent aDDual.17, such e.tnuent with charocterlstical..17 high 

pollutant l.ev9la e.g. Biochemical. Oznen !>Pend (B.O.D.S) > 2,Soo llg/l. 

and Saspended Solids (S.S.) > 4,000 mg/]., vu tradit.ional.17 diacbarged, 

unt"'9ated, into adjacent vatercour•s, with consequential. emircomntal 

degradation. 

On 17 Januar;y 1976 the Pederal Goverment published a "H:l.msterlal 

Order latablisb:l.Dg ~t7 of Water•. !his order classified water-

courses into tour eategoriea aDd outlined the characteristics of 

allowable discharges into these recipients. The illpl{:sll8Dtation of 

this order was assigned to competent local authorities. Consequently 

each state has promulgated its own proposed regulations foi:- e.ttluent 

discharges. 

Consequently, in R. S. , where 80Jl9 50% o.t the t.ann1 ng 1.Dd.ustr;r 1 s 

located, the DMA. in 1979 instituted a two phase prov-a- tc. eompel 

tanners to reduce the pollutant le'99l of their discharges :-

BJ' March ~ 961 - Prl.Jlar;y Treatment to be operational 

BJ' March 1984 - Secondary' Tre.lltmnt to be C'perational. 

The tanners in the state expressed so. degree o.t disquiet 

:regarding the choice of tecbnoloa to be installed, feelillg also that 

there was little upertise available in the countr:r to advise them., 

To evaluate the situation ma:I, through the Federal Government, sougl.t 

assistance .trom UNIOO, who fielded an advi•r (D. Winters, U.K.). 

His find1:rigs during a three 11eek visit to Brasil in lovember 1979 

under project SI/BRA./79/801, with brief sur'l81" of ten lar~ tanneries 

(capacity 15 - 20% of Brazilian indu.str:r), together vi th virl t& to 

the Tanner;y School at Estancia Velha (ETC), Secretary ot Health, 

State of Rl.o Grande do Sal and other Government depart:Mnts and 

institutions suggested that there did not s ... to be &Tail.able, within 

the countq 1 ntticient aperti• to tonmlate tb. large mmber of 

ind.1.Tid:u.al pr<'Jects required to allow tanners to install plants to met 



the nonis proposed. To overccae this de!l.cienCT the adviser 

rec~nded that tb9 '!'ann1 ng Schoo1 at ktancia Vel.ha :l.Dst&1l a 

pilot daonatration pl.ant tor tuner;r etn118Dt treat.ant. It was 

considered '\;hat such pilot pl.ant would allow enluation of MIJ1' of 

the coDft!ltional trea~· .. ::t ~under 1ocal conditions. 

Dis_, M.tion of nch n ncH ng11 bJ' extension and other •nices vould 

assist tanners to institute the mst realistic reCJCl.ing and etnuent 

treatlllllt s,neu, with regard to both cost and technical et.ticienc7. 

J. detailed draft project proposal tor this pil.ot diwomtra~o;l plant 

tor tanner:r etfiuent treat.zit vu prepared. 

The Oo"f'.rment of Brull reqmsted ext.rna.l assistance in the 

operation ot the pilot daonstration plant, 1.D1.tiatim of the tirst 

phaae ot 'llbich bad i.ctn•l 17 b9en started up b7 the authorities 

concerned in the State of Rio Grande do Sul in August 1980. 

llllDO, who approved the pilot plant project proposal, bad no 

imediate 1UDds afti.lable, therefore sought tmld1 ng troa possible 

donors, and were fortunate that the Italian Govermmnt vas prepared 

to proTide tm neceHar:r U.S.$ k1k,SOO. The Brazilian Goftn-.iit 

(SBHJ.I) ini:t.:1.al ccmtribllt1.on to the project was eat3ated at 1S·9 
llill.1on Cruseil'os. Thus t.he Project Document vaa able to be signed 

on 19th October 1981, and 1.Jlplemntation c~nced. 

B. Project's Objectives 

The project design matrix 1181' be seen at Annex I. 

1. Dewloent Objectives were :-

To m:f.n1m1 ze the environmental degradation caused b7 the 

polluta:lts contained in tm tanaing 1.ndustr:r• s large volume 

etfiuents ensuring that during the introducti.on of 

mi tigatirig measures adequate utilization ot the most 

applicable syst.ems, (from technical and eco·.10mic standpoints) 

will no'.; impede the eector•s developmnt. 



2. IJnediate Objectives ~re a-

To establish in Brasil a pilot ...... nstration plant tor tanne17 

emuent treatmnt capable ota 

!asistl.ng t.he tanning and allied 1.Ddu.stries to obtain 

rednction in the levels o:l pollutants of t"aeir effluent; 

to achieve the "Dorms• promulgated b;r the competent local 

auth~rities; aasistl.Dg both the local authorities and t.be 

tann1 ng industry in the preparatl.on aD'i na.1uation of the 

technically feasible projects necessa..7 to achiew such 

lessened pollution at a1n1ql econoai.c cost. 

~uuatin,i, under local oonditions, the cost ettectivanass 

ot a nriet7 of ern.nt treatment teclmiques; 

- Conduc~ a systematic programe of training to develop 

a cadre ot qualified personnel. in this field; 

Carrying out a programme ot applied research in th8 treatment 

of tannery wastes and the econolli.c recovery- of materials 

from such wastes; 

Initiating a programme of de.'llk>nstration, extension services 

and dissemination to ensure that all sectors of the leather 

indust17 in Brazil (and the entire Latin American regi.>n) 

are able to obtain up-dated technical and economic 

information relating to the introduction of better 

environmental processes (.rec;rcling and other means) and the 

treatment of tanneTT wastes (aqueoue and solid); 

Liaising between local authorities and tanners to ensure 

that the Government•s ultimate objecti,..es are understood 

by the industry-. 

C. !mplementation 

The project was planned to be installed on the site ot the 

Tannery School (ETC) at Estancia Velha, R.S., although expected to work 
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closel.J' with the t-chool, the project was to be independent, and 

directlJ" responsible to tbe counterpart agen-:y, SltUI, Begional 

He~..ers, R.S. The counterpart persomal available to the 

project llQ' be seen at Annex II. 

Note: The SBHll cruseiro contribut:i.on has had to be greatly 
increased tt> offset the effects of devaluation, and would 
appear to have exceeded +:he planned equivalent of US $ 97,000. 

Four Brazilians (2 project atatf, 1 representing R.S. tanners and 

1 representing the Brazilian Association of Leather Technologists 

(ABQTIC)), undertook a two wek stuq tour in Europe visiting Etfiuent 

TreatMnt Plants and Researc!l A.asocilltions, accompanied by the lJNI.00 

CU and were thus taml.iarised vi th 'this subsec tors activities and wre 

able t:> assist vi.th tbe detailed project planning. 

For techl'li.cal efficiency UNIDO decided that rather than field a 

series of individual experts a "consultant team" should ca.rrr out the 

majority ot technical input. Follov.ing international tender, the 

contract was awarded to Studio Tecni.co Dr Clonf'ero ;Jf Florence, Italy. 

The subc~ntractors team joined the project aft.er the civil works had 

been completed and curled out 18•S man months (m/m) in the field. 

(See details at Annex III). 

G. Clonf'ero 

E Rietti 

P. Nini 

4·S m/m 

8·0 m/m 

6•0 m/m 

Chemist (Team Leader) 

Chemist 

Chemist 

In addition a turther 3·S m/m were expended at their home base, 

preparing reports and backstopping services. 

'lbe ll!UDO adviser who prepared the prcject proposal (D. Winters) 

was aJ)!'o!nted Chi.et Technical Adviser (CTA) and made short visits to the 

project at 3 - 4 r.onthl.y intervals, to ensure the project's activities 

conformed with the original work programme, was carried out in accord 

with the UNIIX> mode and assist in overcollli.ng ~ hind.ranees. The 

JaOde of implementation, with numerous short visits, exceeded the 

budgeted cost or personnel and aeeord1ngl.7 the Italian authorities 

increased their donation to U.S.$ 4S9,12S. 



IT.I PBOJECT OU'l'PUTS 

.l. Pilot Demonstration Plant Installed 

The or1.g1.nal plan tor the project called tor the pilot plant tr.1 haft 

a daily capacit7 ot 801l8 so a3/d.a'r ciiJ/d), COlllllensur&te with the 

So hides/dq proces•d b7 ETC. Hoveftr, to •axl m1 se utilization ot 

the tour parallel aecoDdar7 units, it vas ultillatel7 decided to raise 

the capaci t,. to 100 K3 /d, this ns effected b7 instal.11.Dg a pwaped 

pipel.i.De ~ som 3/400 •tres .trca tbe eqaalisation tank ot an adjacent 

* 

comnercial tanner,y. Such suppl7 augmntation overcame problems due 

to discontinuous production bT ETC and facilitated '/ dq' a week, 24 

hour .:.peration. The proJect is grateful for the ld.nd co-operation 

of Cortlme Leuck Matte-- in t.bis matter. 'lbe installation work 

proceeded more slovl.7 than orig1.nal.17 envisaged mainl7 due to problems 

associated vi th the near impossibili t7 of excavating and concreting the 

:oecesl'!ar;y pits and lagoons in the ~ri.od June - December 1984, vhen the 

region vas inundated due to persistent hea'V;J' rains. 

'ft1e pilot plant consists of the following uni ts. 

* of pil~t plant at Annex IV ). 

1. Mllaq Treatment 

a) '!'Vo tanks rach of eo:me 50 .? 

(See layout 

Screening (bra.shed &D'J self-clean types) 

Homogenization (Jiffused air and/or surface aerators) 

pH monitor and adjustment (•ter &cl dosing pumps) 

Coagulation and flocculation (dosing pumps, 

PriJnar1 sedimntation (vertical tank 3 • 7 m.3) 

b) Catal,.tk oxidat:ton of sulphides (separate lime liq•.iors and/ 
or complete homogenization of liquors). 

c) Protein precipitation tank (2·5 a3 ) 

d) Facilities !or chrome recovery and recycle. 

hore detailed data is available in tbe Final Report prepared 
b7 ~tudio Tecnico Dr Clon!ero 
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2. Second.arT Treatmnt Units z-

n.n qst.i.. capable of being operated in parallel or series vere 

1.llplanted ·-

.) 0%1.dation Ditch - Volume of 60 .,; , 0.-15 a rotor length 

vi.th 3 H.P S>tor. Capacit7 25 - 50 a
3
/d. 

b) Ext.ended .Aeration - aiploJi.Dg priJlarT equalization tank 

with fioatiDg Mrator of 2 H.P. 25 .,;J /d. 

c} .Aerated Lagoon - 22 • x 12 a nrface, 1 ·5 a deep with 

1 or 2 floating aerators of 2 H.P. 

d) Trickling lilter of total vol11m 19 .,;J, hall tilled with 

crushed stone, halt filled plastic pall rings. {One 

section able to be operated at a tiM). 

•) High Load Activated Sludge. (Air b7 diffusion, 12 hour 

retention). 

f) Secondary' Sedimentation Uni ts - 2. (Able to .;,perate at 

1 and 2 .,;ihr respectivel7). 

3. Sludge TreatMnt 

a) Thickener - gravity, cyli.nder, 4 • 2 m.
3 

volume 

b) Filter Press, 12 plate 0·5 x 0•5 • x 23 11111. 

c) Drying Beds. 12 beds each 5 • x 2 •· 

The above pilot plant was no1ttly installed by Jmua.ry 198.3, when 

the Italian team coJlllll8nced their contract, t~e plant vas fully 

commissioned and operational by the end of 1983. 

The plant is flexible in nature, thus it is possible to rui 

uni ts in series or parallel • Sutficient equipment is ava!lable 

so that trlus may be conducted of :;iomi.na1-ly rlmilar processes 

emplo,-i.ng differing equipmnt, i.e. hOllOpniut:ton mq- be effected 

lrl.th a varl.1111t7 of air dittusion systeu or b7 mecb.anical aerators, 

or slow speed sti:orer. 
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It my be pertinent to note that the concept or a pilot etC.uent 

plant,, at nch scale, is unique global.17 in the leather •ct.or and 

thus tbl project concept U1' be considered u a pioneer, with no 

possibill. t7 to learn fral ua11plea elllevbere. 

Major plant supplied b7 lDIIOO mq- be Men at .Annex V. 

'Iba pilot plants dq to dq activities are coo trolled and 

monitored t>v all •Jllbers of the counterpart teaa (rota.ti.Dg responsibil-

ities). 

B. Laboratorr 

An illportant outp-at o.t the project vas th9 1.JUltallation o.t a 

laborato17 capable of anal7llx:.g and testing all tanne17 effluent and 

solid wastes. To acilieve this aia it was decided to allg!Qer.t the 

equipment o.t the exi.sting ITC Laboratories ratb'r than equip an 

independent unit, which would haw entailed soN measure o.t equipment 

duplication. mmx> supplied some US $ 30,000 equipment and reagents 

in order to attain the desired leV91 or operational capabilit7. 

'!be project laborator,y currently has one small room for its sole 

specialized use and shares the .facilities in two other laboratories. 

The pel'U.J8Ilt laborator,y start is one graduate chemist and 1 techJJician. 

However, when mcess8l'7, ETC persoDDel are co-opted and other team 

JDBJDbers m7 undertake specific laborator,y activities. 

C. Centre o! Knowledge and Erpertise 

A. major result or the project was to establish a national/regional 

centre or knowledge and expertise, able to otter demonstration and 

extension service to industr,y and governmental authorities to allow 

1.llplementation o! realistic/economic projects b7 all tanneries, to 

minimise the envirorunental degradation caused by the industry and conform 

to governmental norms. 

The concept was that to complement the pilot plant and laboratory, 

human resources would need marshalling and J10uldi.ng to ensure ll8X1mum 

benefit from. the installed plant and equipment. 

I 
! 
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To this end the project built up a cadre or qualified person.ne:::. 

(see J.nn&x II) so that there is currently a team or eight persons 

(aix graduates). In addition to their tonal educational. quali

fications the counterpart t3 .. have received in-plant trA1n1ng from 

the !tall.an teaa, cowri.Dg all aspects of ~sign, operation &Dd 

control or tanneq effiuent treataent, and currentl.7 the project and 

teBll is recognised as a local fount of knowledge in this area of 

activitT. 

D. 

G1 Ten toe dearth of knowledge in the region on t.M subject, a 

major output of the project vu to create a centre capable ot tra1D1Dg 

personnel at all levels in the introduction or better envir.:>nmental 

processing and the treataent or solid and liquid tanneey wastes and 

t.he control of such processes. 

Given the pilot plsnt, laborator;y and cadre or specialists built 

up, ca11ple:mented by the facilities or the school (ITC) such capaDilltY' 

has been attained. 
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IV PROJECT ACTIVITIES 

This aection briefl7 reviews the open.tional activities from 

earl.7 1982 until the present ti.lie. More detailed technical data 

is available in Studio Clontero 's Ji'1Jlal Report. of July 1984. The 

activities are treated separately under the four areas established 

tor the outputs (eee earlier Chapters)• although it mu.st be emphasized 

that the !om· facets are closely interwoven. 

A. Pilot Plant 

The pilot pl.ant commenced operation at the close of 1982, with 

onl.7 the seconda.?"1' unit 1ni tial..ly, gradually as further equipment was v 

installed and more counterpart personnel made available, all uni ts have 

been commissioned and operated, some continuously, some on a discontinuous 

basis. 

A :major problem encountered by the project has been a wide variation 

in the chara-::teristics of the effluent being processed. Partl7 due 

t:; the noncontinuity of the school's leather production and subsequent 

ttffiuent, but even more to changes in production at Cortume Leuck Mattes 

who supply the bulk of the e!fiuent processed by the pilot plant. 

This problem is one faced by man;r tannery effiuent treatment plants. 

To offset these day by day fiuctuatior'3, most trials in the pilot plant 

were run for at least two months and results averaged. 

Typical characteristics of the raw effiuent (after screening) may 

be s'9en from the average of the period November/December 1984 :-

(;OD .3838 mg/l 

00.') 21)7 ~l 

SS 205.3 .iig/l 

1 • PriJll.a!:l Treatment 

a) General 

Given the high cost of chemical reagents in Brazil (especially 

poi.,electrolytes) there was a strong feeling among tanners that pr1.mal7 

treatment should be based on wdn1mal cbeml.cal dosing. The pilot plant 

was therefore operated under tour different conditions of dosage 
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(several months each condition) :-

~ Po).Jelectrolytes 

Hl.gh dosage 600 Ilg/I. + 1 llg/l 

Medium dosage 400 Ilg/]. + 1 llg/l. 

Low dosage 200 mg/l + O·S mg/l 

Bil dosage KIL KIL 

The results ahand a consistent pattern :-

£.)duct.ion ot Pollutants 

Settled ti>lids COD !DD) -
High Dosage 99•6% 76·9% 61 ·S% 

62·1% Medium Dosage 99·0% 73•7% 

Low .Dosage 99·3% 66·8% S8·7% 

Hil Do sago 96·7% 49·0% 39·3% 

(~ Minor reservations llUSt be attached to the above reductions 
as there was some variation in the characteristics or the 
jnfiuent). 

The above reductions in pollutants obtained by physico-chemi.cal 

sedimentation show the high level efficiency of the plant. The "low 

dosage• shoved the most cost effective SJ8tell. It underlines the need 

for a balance to be drawn t.ald ng into account the size and cost of 

subsequent biologic treati'lllent U NIL dosing systems are employad (cf :oon5). 
It is also neceEsary to confirm that the physico-chemical operation is 

relatively simple to control, whereas biological secondary treatment, 

which 11USt remove the residual organic load (OODS)' is JllUCh more complex. 

b) Catalytic Oxidation of Sulphides 

Removal of residual sulphide cs·) from tannery effiuent may be 

effected by precipitation or oxidation. However, it was felt that 

precipitation had ll8Jl1' inherent disadvantages, (colour, cost and large 

volume of sludge), accordingly the project concentrated on oxidation 
++ 

techniques (air in the presence of Mn catalysts). These were 

carried out in tvo va19 :- (i) On total volume of homogenized liquors 

(11) On 11m and wash floats in a speci.:t tank. 

(The liquors troa Messrs Leuck Mattes were not C8fiabl• ot separate 

treataent as (ii) above ) • 
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(i) s· Oxid&tion in Homogenisation Tank 

1'he wastes wre agitated and aerated by- blori.Dg air 

through lllntered illmdml Candi.a CS - 6 a3 /air/hr per a3 ot tank), 
++ 

with average rete··tion t.ims ot 7 hrs and 20 llg/l. Jm ca~. 

The t!Dal \:oncentration vaa brought generall.7 veil below 1 O llg/l. S, 
an a-::.:eptable l•Tel· 

(ii) s· OXl.tiation ot I.1.-Naah Fl.oats 

The adTal'ltage ot this techDique 18 that the wlum to be 

t.reated is ftr'T mall - 01117 1 OS or ao of total dail7 wlum. 

SiKU~ ~chniques were emplo;J8d in a tower (3 • tall). lllplo11.ng 

ld.gber ca&tal.1Bt and air input leftls (100llg/l.ltl++and1S ..i/air/ 
hr per HJ tower), Sal.phi.de leftl8 were reduced trca 410 llg/l. s· 
in about 4i hrs, {average o! 11 tests), to circa 20 mg/l s=. 

When one considers ': at tJrl.s liquor will subsequently' be 
• diluted allloat 10 fold b7 other non S bearing liquors, one llaT calculate 

a cOJlbined liquor s • content of well below 10 mg/I.. 

The ecoD.Oll:l.c and technical advantages of this eelective treatmnt 

are eel.f-evident, and suggest that when tanneries are able to •stream• 

tbei.r nows, such •thods should be adopted. 

c) Protein Precipitation 

'Where •stredi.Dg 11 is carried out, one has in a small volU1118 (10%) 

of liae/vash floats a high percentage o! the total effiuent organic 

pollutants, possibly-> 50% of COD and possibly- 70 - 80% of total 

BJn
5
• A eeries of trials were carried out. to precipitate proteins 

out o! this sma1:i. volume noat. 

The liquor was acidified to circa pH 3 • 8 and the protein 

precipitated. (10 kg o! 96% sulphuric acid per HJ of liquor when 

unclarified. 6•S kg o! 96% sulphuric acid per ~when the liquor 

was pre settled to remove llS.jori t7 of hair and U.). Su.ch technique 

produced on average (10 trials) reductions ot 80% of COD and 75% of 

total Ijeldahl Nitrogen (TIN) (a •asure o! protein or organic matter 

pNaent.) 



When evalua'..1.Dg such trials the c:: ~ ·_ c ~ the acid utilioied must 

be aet against possible nvi.Dgs in size and operating costs of up to 

50% in nbMqU81! t 89Condar7 treatmnt. 

d) cm-c- Recowrz 

The echool (ITC) had tor aam t1M practiaed direct recJCl.1.ng of 

cbrmlt liquors (regeneration tollawing sc:reerd ng and ana1J'8is), project 

actinties tblretore concentrated on an alterD&tive technique 

involTing screenllc, (self-clean), alkaline preci.pitation (pH 8•0), 

passing t.hrough tilter press, redissolT.lng tbe cab with acid, 

anal.J'Bis and reuse. 

Pro• a resiclual tan bath of 4 p/1 Cr 2o3 one was able to produce 

a tilter press calm of 10 - 12% Cr 0 wb:i.ch when redissolved gave a 

chrme liquor of 10% cr2o3 (by weight). 

To recover 1 !g of Cr2o3 value circa 

it vas neces1S&17 to utilise O•S - 1 •0 Kg Alkali 

and 0·7 - 1·0 Kg Acid 

Value of necessar'1' chemical utilised 

us $ 

at US $ 

at US$ 

us $ 

)·80 

O·SO 

0·1.S 

o·6S 

In addition to t~ economic saving there was a recluction or some 

99% in the Cr203 in the discharged tan noat. 

N .B. Employing the recovered chrome by i tseU in tann1 ng trials 
{normal proced.ure would be to blend it vi th new chrome), ll ttle 
difference was found at~!" !'hysical and chemical analysis from 
leathers tanned with normal "new" chrome. {10 - 20% lowering 
of tensile strength and cracking load). 

2 • Secondary Trea taent 

The variety and scope or the pilot plants second&r7 treatment units 

is too great to successtul.17 summarize, it aa:r however be noted that the 

project has had outstandingl:r good results from its "eXtended aeration" 

trials. Possibl.7 the most e!'ficient and reliable has been the 

oxidation ditch aode of extended aeration. 

O.t the secondar:r units onl:r the oxidation ditch 8Dd the aerated/ 

tacu1tative lagoon have operated continuousl.7 over the two 19ar 

operational period. 



N.B. The results from di.fferinr ::-.:.&ls 1llq' not be directly comparable 
as the pri.Jlar7 treatment (as oatl.ined earlier) was varied over 
the period. 

a) Ozidation Ditch 

'ftlis h4a operated fl'(a lat.e 1982 until the present t1m with no 

aerious problells encounti.u"9d, 1 t has shown itaelf .,st resilient to 

variit.tions ~influent character. For most of tile period it ope1-ted 

wit.b a 2l dq retention, although e·,;en v1*l operat.ed at 1.1/4 d.qs 

retention it prcmad quit.e etticier'":.. Oftr a three mnth trial (with 

high cbelli.cal dosage priJlarT treat.ant) the oxidation di. tch reduced 

:oon5 b7 s<ae 85% and COD bJ" 68%, to Jield ti.Dal e1'fiuent of 29 llg/l 

am5, mch lower than ~ discharge standard in Brazil. 

During a riz :.ont.h period vi th "nil chni.cal" pr1.Jlar7 treatmnt 

it reduced ll>D5 and COD b7 8'J and 76% respectively, with tinal effluent 

h£.ving a BODS of 83 mg/l - acceptable 1D most Bi tuations. 

Average Mixed Liquor Suspended Solida (MLSS) circa 2,100 llg/l. 

b) ht.ended Aeration 

This was cs.rried out employing an unu.tilized equalization tank 

and a noating aerator, operating conditions very siJld..lar to the 

oxidation ditch vi.th an MLSS of 2,300 mg/l. Over a five mon;;Ji trial 

period t.his form of extended aeration was ca11pared with the "oxidation 

ditch n system with almost identical resul. ts. During this period 

high and med1UJ11 dosage primaries were practised, final effluents from 

extended aeration averaged 23·S lllg/l :OOD5, (oxidation ditch 24·0 mg/l). 

However, the 3Xtended aeration - .floating aerator - yielded final effluents 

of 335 lllg/l con compared with 220 mg/l. COD from the oxidation ditch. 

c) Aerated Lagoon 

Following primary treatment with a 9 day retention and c. specific 

power input of 3·5 w/m3 reductions of 90% OOD5 and 79% COD were 

obtained, with the tinal effluent having 54 mg/l R>D5. 

Given reasonable primar;y treat.Mnt such a 81'Stem ma:r be cost 

ef f'ecti.,. in areas where su!ficient land is available. 

N .B. The lagoon has onl.7 operat.d for 2t 19&rs, experience elsewhere 
suggests it no provision tor sludge removal is included in the 
8cbeme, they mq need closing down and des1.udgjng •WX7 $/10 79ars. 



d) Trickling Fil:.€~ 

The tilter, vit.h a water jet rotarT distrit•utor, is divided vith 

a perpendicular vall, one halt plastic packed, t.be other crubed atom, 

a plastic cover diwrting water boll the •ction not in uae. 

Vitb. an 1.nf'lov of 1 .,} /hr to the 9·S a3 of tilter medium., pollution 

redll.ctions vsre obtained :-

P.l.astic Media 

Stones 

Reductions Obtained 
B>D,s OOD 

7S% 47% 
66% S1% 

FiDa1 Discharge 
!1DS !il! 

119 

17.S 

CcnsideriJJg the bulk of such ti:ter, and the relatiwl.y high 

residual BJDS concentration, such process is unH kelJ' to be videlJ' 

emplo;yed. 

e) High Load - Activated Sludge 

This system, al though videl7 emplo;yed in Europe, has oni,.. 

recentlJ' (Jul.7 1984) been operated at the pilot plant. With a 

retention time of 6 - 12 hours, at an MLSS of 3-4,000 mg/l. 01117 

•di.ocre results have been obtained, with the best performance being 

in Jan1J8l7 1965 vben a .tina1 effiuent vi th a mn
5 

ot 64 was attained, 

(ct mn5 14 mg/l from oxidation ditch during same period). 

3. Sludge Treatment 

a) Thicke~r 

Trials with primar;y sludges showed that the pilot plant thi~ketii.ng 

tank raised the solids content of sludge from 2•3% to 3·5% i.e. a 

reduction in volume of 36%. {Employing 4 Kg lime per Ji3 sludge). 

b ) Filter Press 

Ilelded cake ot 2.5% and 29% solids {pri.Jna?7 and thickened 

respectivel7) with no operational problems encountered. 

c ) Sl!dge Dr;r Beds 

F1 J J 1 ng t.he sludge beds to 40 - SO cu vi t.h a dry.l.ng time of 

2S - 3.5 dqs a sludge of 2.5 - 30% .olids vu obtained. (Effective 
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With the high rainfall in Estancia Velha uperimnta vent al.ac. 

carried out vi.th covered beds. It was concluded that during the first 

tvo veeks bulk dewatering is b7 filtration via the sand bed, later 

dr11.ng is b;J evaporation. 

h. Cnndusion 

It vaa uni:nraal.17 felt that the project•• operations oTer the 

last tvo 19ars aband that, giTen h co.rrer,t design and operating 

paruenters, all of the COD'99ntional treatment qsteu can Jield 

etfacti:ve ettluent treatant, and as such 1181' be rec«>WMuded to tanners. 

Die project•• results in both eztended aeration nodes vere tar 

auperior to those obtained elsewhere, whether nch etficienc7 is due 

to the higher ambient temperature or due to the good moni. toring and 

control b;r the project teaJll is uncertain. 

B. Laboratoq 

'l'be l.aborator;r has been .tal.17 operational since llid-1983 and has 

carried c.ut maey thousands of determinations on etfiwmt and 'ltber 

wastes. Until recentl.7 the major activity was the J10ni tori.Ilg of the 

pilot plant. 

CulTently however the situation is changing, as R.S. and other 

States impose their discharge standarde on tanner;r effiuent, the;y couple 

this with an o'.Jligation tor regular effluent anal1'Sis to be carried out, 

e.g. in R.S :-

9mall Tar.neries (less than 100 m3 /d) mu.st have tull anal.7Sis ever;y 
3 months 

Medium Tanneries (100 -SOO -3 /d) mu.st have full analysis ever:r month 

Large Tanne11.es (over SOO a3 /d) mu.st have .full analysis ever:r 2 weeks 

As a consequence of these regulations large numbers of tanneries 

are requesting the project laboratories to undertake such anal13is, 
+++ • 

for a moderate fee. Such anal.7sis includes oil and gr :iae, Cr , S , 

oon5, COD, Settleable Solids. 
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Tod.£.:,· -~ .. ~ ::.aborato17 is directing the 111ajority of its endeevours 

towarC.s sa:.is.:ying the demand from commercial tanneries, without doubt 

the laboratory facilities are ovar-e%tended and discussions are being 

held regarding the possibility of erecting a DIV building, tfhich, with 

further equiJ11119llt, would allow the project to undertake an increasing 

role sati~ tannery d•and tor analJBis. 

c. Centre of Knovl!dge and !!pertiso 

The dual roles ot dellonstration and extension aenice in this 

sector hava received top priority troa all project persoDDel. 

1. Dmonstration 

The pilot plant facilities, operating over ';;be last two 19ars, 

have had ll8Il1' hundreds of interested parties visiting and exa"lining 

all aspects of the project's activities. The majority of viewers 

of the demonstration plant have been tanners, govel'DJll8nt enviromnentEl 

officers and "projectistas• (engineers who prepAre treatment projectr. 

for tanneries). 

The role ot the project !- unis .field was fimly cemented when it 

held an •Open Week", in March 1984, this Vil& most successful vi.th 

between 1 - 200 people attending for the presentation of over 20 talks, 

papers and reports, covering c;.1.1 ts.cets of tannery etnuent treatment. 

The presentations ware b7 project staff and consultants (Brazilian and 

foreign). All participants familiarized themselves vi.th the pilot 

plant demonstrat'.on facilities and the "Open Week" received appreciable 

publicity in the media, which greatly aided its major objective of 

dissemination ot "know-how". 

The tu1l proceedings of the "Open Week" have been published by 

SEN.AI: neo1etanea d.as Palestras e Debates. Semans de Debates Sobre 

Tratamento de E!luentes da Indu3tria de Peles e CoW'Os. 19 - 23 

March 1984". Published August 1984. 

2. Extension Services 

Following the publicity received b7 the ~pen 6'eek" there was a 

•ssiva increase in demands for assistance vi.th individual tanne17 



• _ ~ This demand for extension service activity h&s been further 

exp~:icied. by the actioll of State authorities llho ~ at this ti.M 

incre4sing their pressure to mslce tanneries comply vi th discharge 

regulations. In R.S. aeveral tanneries have been threatened with 

closure it the7 do not rapidly install e.t!luent treatnnt plant, in 

other States the discharge standard9 haft not in all cases been .tiDd, 

but tanneries are being .torced to take lli ~.;!gating •asures to reduce 

their discharge of pollutants. 

Giftn this climate, the requests for assietance have al.most 

outstripped the availabili t7 of personnel. Th~ project has to date 

accepted requests .trom 27 tanneries .tor extension services - 8199 list 

of tanne.ries at Annu VI. The assigumenta at these "8nneries 

variously covered complete preparation of treat.Mnt sci.n.s, as well as 

modification of existing or proposed projects. (Currently this service 

is offered free subject to the tannery covering direct expenses of the 

Brazilian personnel (travel and acconunodation), and the travel costs 

of UNIDO personnel. 

One major area of extension service activit7 proved abortive. 

'!be project personnel expended much energy in attempting to realize a 

p:::'Q,1ect in Estancia Velha R.S. whereby a common effluent treat.-ne::-t 

plant would have treated effluents from 12 or so tanneries and allied 

industries (glue plank etc.), in addition to the municipal domestic 

sewage. Initiall7 all parties recognized the economic advantages 

such communal plant offered. The project gave techI::ical. iuputs 

towards a major preliminary stu.dy prepared by a parastatal and private 

sector consortium. The concept however died when the DMA. issued its 

most recent regulations. 

Discussions with the tanners of Estancia Velha clearly showed that 

the effects of the law, and further regulations due to be promulgated 

in the near future, eroded the foundation of the proposed joint scheme, 

as some five or six tanners under the new regulations will not need 

to install secondary treabnent units for at least three years (maybe 

not, even then) and consequentl7 were not prepared to invest in a joint 

secondary treatment scheme at this time. 

Four Estancia Vel..ho. tanners who must subDlit to :CMA their Hconclar.Y 

treatment plans b ..... 18.rch 1965 (Bender/Mattes/Remus/Schuck) expressed 
' µiterest in a 11111 ill.er joint treatment project. However, even this 



:--.:..:.ller scheme was uru;.ble 11.J proceed as one tannery acted too slowly 

~:i allow attainment of the DMA timetable. 

Note: il though most o! the 1983/4 requests for assi.stance were from 
the State o! R.S. it is pleasing to know that :1D the last few 
:months (early 1965) demands .troa the Borth and Horth Kast 
States have been in the majority, refiecting the Centre's 
acceptance by all sectors of the industr,r. 

D. 

The project has undertaken trairing at both formol and iDf ·mal. 

levels. 

rm tial.17 the Italian team concentrated on in-plant tra1 n1 ng of 

the counterpart staff, which was continuous. Once the pilot plant 

vas fully functional the project was able to offer tra1 ni ng to external 

personnel, among the earliest participants, in early 1984, were the 

DMA who sent four batches ( ·;otal thirteen officers) of their technical 

staff, for 3 - 4 week courses in tannel")" efnuent treatment. 

(lheoretical and practical courses). 

In June 1984 two specialized courses ot three days each were held :-

a) Pri.mary Treatment ot Tannery Etfiuents - Dimensioning and 

Operation. (13 participants - DMA - Parastatal bodies -

RProjectistas"). 

b) Secondary Treatment of Tanner,y Effluents - D:'..Mnsioning and 

Operation. (20 participants). 

In October/November a one week Regional Training Course was held 

in association with ETC and the Organisation of American states. Some 

27 participants undertook the course. (14 Brazilians and 13 from other 

Latin American States). The academic/industrial background of the 

participants Jlla)" be recognized from the fact that the group included 

22 University- Graduates, 21 of the participants being emplo,ad in 

tanneries. The project stat!, aided by- three UNIOO consultants, 

were available for this course. 

The "Open Week" outlined earlier, was a major activity- also in the 

area of training. 



V. CONCLUSIONS 

The project would appear to have been veil designed and has 

sufficient resil.lence to mdjuat its progruum and activit.1.es to 

con!orm to t.he everehang:f ng needs of t.he aector. 

Froa the technical viewpoint t.he pNject has conti:rmd that 

most of the systems of treatment proven elll8Vhere are applicable to 

Br-azil, and tl-e tanners u;,- instalJ them vi.th confidence, provided 

the correct design and operating parameters are observed. 

The high level of req"18sts tor extension services confirm the 

project•.J acceptance b;y industl'7 and envi:!"Omental authorities. 

It is hoped that during the Second Phase o~ Project 1.cti:vit7, 

anticipated to commence in June 1985, the major activitie3 vil1 le:-

a) Further uplifting t.he technical expertise of the 

counterpar!,; cadre, so that they be fully self-sufficient 

to allow :-

b) The expansion of extension service activities, so that 

all tanneries in the region aq receive the benefits 

available from thl) pro~ect•s uperience and accumulated 

knowlf'dge. 

c) 'ro ~d the regional act!. Vi ties o:Z the project. 
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ANNEX II 

LIST OF OOUNTERPART ~NNEL 

Luiz RUPPE?HHAL 

Paulo T JOST 

Frederico WEBER 

Jair Joao RUA.RO 

Antoni.on LEITAB 

Vera REBEIRO 

Jose Luiz ROSENBA.CK 

Luiz Carlos MERIGO 

Sidney BRUSCHI 

Isabel GRF.GORY 

Carlos :OOHNE 

Chemical Eng:I neer - National 
Co-Ordinator 

Chemical Engineer - National 
Co-Ordinator 

Chemist 

Chemi.st 

Chemical. Engineer 

Chemical. Engineer 

Chemical Engineer 

Chemical !ng:I neer 

Chemical Engineer 

Laboratory Technician 

Mechanic 

1981 - 3/83 

12/83 - Continuing 

12/83 - Continuing 

12/83 - 1/85 

12/83 - 5/84 

8/64 - Continuing 

6/64 - Continuing 

3/65 - Continuing 

3/65 - Continuing 

1981 - Continuing 

1961 - Continuing 
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ANNEX V 

MAJOR PILOT PWT l(IJI:PMENT SUPPL:U::. BY UNIDO 

ll!! lo. Source ~ 

Brushed Screen 1 U.K. 4,0bJ 
~ Ejectors and PUllp Set Italy 948 
ilr m.onr 1 • 1,0$4 
noatlng .Aerators 1 H.P. 2 • 4,oss 
Filter Press and Pap 1 • 7,405 
Oxidation Ditch Rotor 1 U.K. 9,483 
Ventura tors Set • 955 
Catal.7tie Oxidation Tank 1 Bruil 4,366 
Vert1.cal Sedimentation Tank 1 • 6,328 
¥).ta tors and Tanks 1700 R.P.M 3 " 3j427 
Agitator and Tanlc .)00 R.P.M. 1 • 1,230 
Submersible Aerator 3 H.P. 1 " 3,834 
Protein Preciptiation Tank , • 3,200 

Rotating Distributor 1 • S8o 

Sand Filter 1 " 1, 100 
Dosing PUlllps 2 • 2,350 
pH Control Unit 1 " 2,472 
Aeration Diffusers 2 Sets F.R.G. 1,410 
.Air mover 1 Italy 1,480 
Vertical Sedimentation Tank 1 Brazil 3,500 
pH Controller 1 " 2,000 



TANNERIES WHICH HA.VE REQUES::::D EXTENSION SERVICES 

Tannarz Stat.e Output -
.ll.uorada S.P Modification to Pr:i.mary Project 

Augustin R.S. Modification to Pr:i.mary Project 

Bender Schuck R.S. Modification to .PriJaar,y + SecondarJ' Project 

Bl.er Scbarlau R.S Modification to Pr:i.mary Project 

Batf alo R.S PriJ1ar7 Project 

Dlhler R.S lbdilication to Primary Project 

Gampello B.A Pr:i.mary Project 

Campo Grande M.S Pr1.mar;y Project 

Cantusio S.P Modi.t:ication to Primary Project 

Carioca R.J Primary Project 

Co-Brasil s.c Modification to Primary Project 

Costa S.P Modi.t:ication to Primary Project 

Eldorado R.S Outline Primary Project 

Fas solo R.S Modification to Primary + Secondar;y Project 

Fassolo S.P Outline Primary Project 

Frizzo R.S Primaey + Secondary Project 

Beeman R.S. Modification of Primary Project 

Kern Weinads R.S Modif'ication of' Pr....mary Project 

Lainer R.S. Modification of' Primary Project 

Leuck Mattes R.S. Primar,y + Secondary Project 

Momburger R.S Modif'ication of' Primary Project 

H:>tta R.N Primary Project 

Muller R.S. Modif'ication of Primary Project 

Perdigao s.c Modif'ication of' Primary Project 
.. Remus R.S Primary + Secondary Project 

Sander R.S Primary Operational Assist.a.nee 

Sarandi R.S !bdif'ication of Primary Project 

Iurgel R.S Primary + Secondaq Project 




