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ASSISTANCE IN TANNERY EFFLUENT TREATMENT AND
PLANT INSTALLATION AT ESTANCIA VELHA, R.Se
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MISSION  REPORT

MICHEL ALOY

CONSULTANT/EXPERT IN THE TREATMENT
OF TANNERY EFFLUENTS
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The report has not been
cleared by INIDO who do
not necessarily share
the views presented.
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During the three weefg-asdignmént of the consultant and mainly

. .
during the twelwve days spent in Estancia {'Jelha, Rio Grande do Sul,
Brasil, the consultant payed ten visits to different tanneries in

Rio Grande do Sul in order to evaluate the efficiency of the existing
waste water treatment plants.

He had also several meetings with local authorities in Estancia
Velha and in Porto Aleqgre.

During two working sessions with the leather technicians of the
school of tannery in Estancia Velha he gqave informatiors about the

different technics that could be applied in tannery waste water
treatmernt.

The consultant gave also a two hour and haif lecture in the

Tannery School for local authorities, tanneries managers and students
fram the school.

The consultant examined the working conditions of the pilot
demonstration plant with the contractor's team member, Dr. Nini,
who arrived the 9th of May 1982 and with the counterpart personnel,
engineers Hugo Springer and Luiz Ruppenthal.

Sare equipments in bad working conditions, delayed the starting

of the biological treatment but it seems that a continuous study
could be started within twe or three weeks.

INTRODUCTTION~

A- BACKGROWND -

Based on the findings of a previous mission a INIDO tannery
effluent adviser reported on the situation in RIO GRANTE do SUL
regarding tannery pollution.

Tn order to allow tanners to install plants that meet the
norms praposed by the programme instituted by the State Secretary
»f Healter, a pilot demonstraticn plant was installed in




te Tanning School of Estancia Velha. It is cansidered that such

a pilot plant can serve as a regional demnstration plant for
whole of the regicn.

During previcus preparatcry missions, C.T.A. David Winters

worked out a detailed work plan and a list of basic equipment
required for ithe secandary treatment.

B~ CURRENT MISSION -

Attached to the tannery School SENAI at Estancia Velha, the
cansultant, Michel ALQY, was expected tc :

1- Evaluate briefly the environmental nuisance created by
Brazilian tanneries in the local of the duty station,
2- Review the requlations beeing imposed by the Rio Grande

do Sul authorities to mitigate such nuisance,

J- Assist the project and counterpart personnel in the
camrissioning of the secandary treatment units,

4~ Advise interested Brazilian authorities/industrialists
regqarding the most suitable tannery effluent treatment
systems applicable to local circumstances.

The consultant started his mission with a two days brieffing
in INIDO Vienna and in INDP Office in PIO - From 12th to 24th Mai

he was at the duty station and returned to hame through a two days
debrieffing in Vienna.

IT-FINDINGS -

- 1- The consultant payed seven tannery visits in the locale of
the drty station and three other visits in LAJEADO. TAQUARI and
SADUCATA Do Sul. '

All the tanneries were equiped with primary treatment but most
of these treatments, seven out of ten, were not working correctly.
In same cases the project was undersized and in nost 8f the cases,
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the main caracteristics of tannery effluent were not taken
into consideration (Settleability, mixing effect, sulfide
removal, fine screening).

However, it is possible with some improvements to cbtain
2 good primary treatment necessary far the efficiency of a
biological treatment.

In the locale of Estancia Velha, a mixed treatment of
primary treated tamnery effluent, and domestic sewage could be

achieved with a successfull decrease of investment and runing
cost.

A 200 ha area is kept free of :nhabitants in order to
build a 1€0.000 population &quivalent treatment (90% of the
organic load caming fram the tanneries and 10% fram the
population) .

A wery rough estimation of this treatment plant leads to
an investment cost of 3 to 3,5 millions S 3.

One can notice that in most of the cases, a chram recycling
is achieved in each tannery and liming float recycling could be
effective in 20 to 308 of the factories.

Then to have more precise datas on quality and quantities
of tannery waste water, it seems necessary to perform an enquiry
in each tannery with flow metering and proportional sample
collecting. This work could be made under the control of the
Tannery School. )

—— 2- The State Secretary of Heath and Environment inposed
the following requlations :

- 14th March 1981 : running of primery treatment with

screening, mixing equalizing, settling and sludge
removel,




——

- 14th Maerch 1984 : runing ot the secondary treatment,
aerobic biological type giving the following results :

sulfide 5 ¢ 1 my/l

Ba)s < 60 my/1l
Chramun < 1 my/l
0il and Grease < 20 mg/l

If sulfide, chromium and Oil and Grease values can be reached
in nommal conditions, BOD, requlation needs to be proved achievable
in pilot plant treatment in the tannery wocking conditions. As it
is necessary tc perform a cuamplete study an lagooning and activated
sludge process (oxidation ditch type and extended aeration type)
including a summer period, it will be not possible to cbtain complete
datas on biological treatment before 14th March 1984. Then it will

be impossible to design and to build a treatment rnunning at this
date.

It seems then necessary that the Brazilian authorities delay for
a year to impose the final regulations.

A particular contract could be established with the city of
Estancia Velha in order to help the local tanning industry to plan
and to build a mixed treatment plant that could give better results

than several small treatment plants and will be safer and more
econamic.

—— 3~ As son as the primary treatment will be ready to treat

all day long 50 m3 of tannery effluent coming from curtume

Leuck Mathes and {ram the school workshops, then it will be possible
to test in real conditions three types of biclogical treatment.

-— 3-1- The facultative aerated lagoon (300m3) can treat a
maximan of 24kg Ba)s/day that is brought through a
21m3/day effluent camng fram Leuwck Mathes at a constant




flow rate of 0,89 m3/h. It seems also necessary to
stop one of the two floating surface aerators, to hawe

a correct value of 3,7 W/m3 mixing power and to create
a2 sedimentation zone in the lacoon.

—— 3-2- The 60 m3 oxidation ditch is cannected with a 1,22m2
sedimentation tank accepting a meodmum flow rate of
0,6Tm3/h (16, im3/d) for a maximum organic load of
18kg B(DS/day - wluretric maximm load would be then
0,3 kg B(l)s/mB/d and massic load 0,08kg BaJs/kg MLVSS/day.
In these conditions, the aeration to be provided is
30,6 kg/oz/j, carrespanding to 40% of the maxdmum input
of the aeratian rotaor.

—— 3-3- The 50m3 tank used as activated sludge process is connected
with a 1,65m2 sedimentation tank accepting & maximum flow
rate of G,91 m3/h (21,8m3/j) for a masxdmum organic load
of 24,6 kg/j. Volumetric masdmum load would be then 0,49kg
BOD./m3/d  and massic lcad 0,1kg BOD;/kg MLVSS/d. The

aeratiay equipment (floating aerator) in these conditions
will necessarly be running 20,5 hours per day.

—~ 3-4- Due to the high cost of plastic packing in the trickling
filter, it could be necessary to find arother packing
material. If strong enough supports can be placed in the
trickling filter, hollow bricks could replace the plastic
media. Because of the type of feeding of the trickling
filter giving a constant delivery on all the surface, it
could be difficult to use stone packing in half of the
trickling filter and another type of packing in the second
half, as *his secand type recessicates a higher flow rate.




——

Nevertheless, the trickling filter can be used as

4 pretreatment of another biological process, because

the efficiency of a plastic ang brick packing, will

never exceed 50 to 55% and a stone packing, more
effective, will be clogged rapidly with tannery effluents.

In order to know precisely the volume and the organic
load applied to each type or treatment, it is necessary
to set an each feeding channel a weir, V type for example,
that could be realised very easily.

Dt.etothelargenurberofdatastocollectandspeciauy
cntheBaJS value going in and out of the different

biological treatments, it seems to be nececsary to buy
Same respirometric equipmernts (2 x 5 posts HACH system)
that could give safer results than the classical BOD,

determination.

After several visits in the locale of the duty statiom,
it seems that the most suitable tarnery effluent could
be estahlished as; follows.

Mxenthetarmeryisisolatedandv&mitscapacityof
processingd:esnoteamedaoorawhidesperday, the
best and safer biological treatment will be a facultative
aerated lagoaning . This type of treatment may not give
then.ig!’nerqualityoftreammtasmstofthetim, the
finalBODscaxmtbemchrlOOm_/l.DLetothela:ge

availability c: ground, the low investment and ruming
cost, this treatment, that necegsitates no reqular
chemical analysis, will finally give the hest results.

When it is poesible %o hawve a mixed treatwrent, with
domestic efluents, the best available solution for
large treatment is the extended aeration proces:,
activated sludge type, that will glve a final effluent




withamsvalmmcbrwtownrg/lmrdingm

the damestic effluent quantity. This type of treatment
is also well adapted for large tanneries as for example
BENCER SCHUCK in Estancia Velha who can perform good
analysis ana control of the treatment. In these cases,
the equipment will be a surface aeration equipment
fixed type (rotor or propeller). The air diffuser systems
are very difficult to maintain in good running with
tannery effluents and will not b= used.

ZV-RECOMMENDATIONS-

1- According to the pilot study being fully operatianal by June
1983, it is recamended that the timetable ig¢ scheduled by
the D.M.A. in Rio Grande do Sul for cperation of secondary
treatment plans i Eﬂ:%, mine the scheduling relating to
implemcntt::agion of s age o‘?%&&ﬁ&ﬁﬁ? .
1ais will give time to have the camplete results of the

biological pilot waste water treatment before planning
industrial equipment.

2- The regulatimbeingmposedmtheaa)s after biological
treatment seems to be rather low. This i3 due to the water
savings in factory that increase the concentration of organic
contents. It is recammended to apply a requlatial an the
efficiency of biolocical treatment (for example 85 to 50%)
oraregulatimmkgofmosperkgofmhideprocessed.

3~ In order to help the Brazilian coumterpart, it is recammended
to purchase two respirametric five posts HAH equipments for
asafeandeasymsumentofmemosateadastaqeof
biclogical traitment.

4- Priority should he given, to cbtain camplete datas an activatred
sludge process .. e . and
on facultative aerated lagooning that seems the best available
biological treatment for small and isolated tanneries.




5- A camplete study on the quality and quantity of effluent
in tanpery after primary treatment, should be undertaken.
This study could be financed by each tarmer with the
technical hLelp of the tannery school. This study is
essential for the evaluaticn of the pollution in Estancia
Velha.




ANNEX I - VISIT REPORIS -

BENDER SCHUCK
ESTANCTA VEIHA ( RS )

Located at a short distance from the school, this tannery processes
50 tons per day of cow hides of 29 kg each.
The process is classical with the following steps :

- Soaking It 2 continous way in a 12 m long drum

- Flesching after soaking ( Recovery of greases from fleschings )

-~ Liming in drum with 300 % water

- Spliting after liming.

- Hides are then processed through deliming, bating, pickling and chram tanning.
~ Splits are tanned with vegetable extracts as watcle in drums and pits.

- Neutralization, retamning, dyeing ans fatliquoring are processed in drum.

The used chrum liquors are recovered and treated with soda ash solution.
The sludge is dewatered in a filter press and used again to prepare new
chran liquors. 20 to 25 % of the initial chram input is saved through

A waste water treatment process was established on the following datas :
50 tons of raw hides input
2100 m3/day
5140 kg of Bd)s/day ( that seems rather high )
4500 kg of SS/day ( rather low )
(325()kg8m5/dam7<xx)kg§/dwmldbemmect)
The treatment is established with the following steps :

- Recovery of liming floats ( 175 m3/d ) in a 120 m3 storace and pumpirs tank
After sedimentation the clarified effluent can be storedini holding tank for
recycling, or directed to a 223 m3 aération tank for catalised axidaticn of
It seems that the aération provided in the first 12C m3 tank will also
oxidise partially the sulfide. This will give improper results for recyclirg.

/.




e t2 the low volume of the mixing tank for the effluents coming
fram the rest of the factory, 472 m3 for a total delivery of 2100 m3/d,
the storage tank of the settled liming floats could be used to deliver
a constant flow to the mixing tank. The aeration &guipment is largely under-
sized in the equalization tank. The primary sedimentation is well sized
althrough the lack of a thickening tank will necessitate a 24 hours running
of the filter press. It is also possible to treat the total effluent within
1012 hours. Due =0 the rather optimistic elimination rate of KDS with
primary sedimentation ( 60 % instead of a more realistic 35 % the quantity
ofaa)s provided to the second biological stage seems corxact ( ZOGOkg'BOD5
for 3 tons gives 40 kg per ton )
If the aeration rate seems correct, the size of the aeration tank is
certainely ton low and the values adopted for massic and volumetric load
applied are too high for a good result in tannery effluent biological treatment.
Instead of Om = 0,18 kg DBO./kg VSW/d it could be applied 0.08 kg/VSM/d
giving a voluretric load of :

Cv = 0,320 kg Ems/mB/day
for a mived liquor containing 4 g/1 of volatile suspended matters.
It could be achieved a 95 %eliminatimofsa)swithﬂ)esevaluesgivingan
effivent under the limit of 60 mg/1.
The area occupated with sand drying beds ( 560 m2 ) seems to be very low
giving a drying capacity for only seven days with biological sludges.
If the primary treatment can give good results although type of screening,
pumping and aeration equipment are notwell adapted, the secondary biological
treatment must be recalculated after arunning of six to twelve months
of the primary treatment, in order to be effective.




CURTUME VACCHI

SPPUCATA DO SUL (R.S. ;

This tannery processed 2 500 hides per day in the wet blue stage - Each hide
weights 12 to 15 kg.
for the camplete process of these hides including :

- neutralication

- retanning ( mainly with chromium )
- dyeing

- fatliquoring

- finishing

~ treatment of shavings

the total water consumption is 900 m3/3.

These effluents are recovered after a mamal screeninc in a 250 m3 mixing
tank equiped with a oropeller mixer of 15 HP.

Two raising pumxdrive the effluent on two gravity sieves to take of- fine
particles and buffing dust from the water.

In the effluent is then added calcium hydroxide, aluminium sulfate and
an anionic polyelectrolyte.

The sludge are recovered in several vertical rectanqgular shaped settling
tanks. Tt seems that 15 to 20 m3 of sludges are sent every day to drying
beds.

The final effluent that is delivered to the river has the following
analycical vaiuves :

BD, # 120 my/l

MES ¢ 50 mg/1

Itisyetslightybmcolaxredbgt the result seems to be good enough
for a physico chemical treatment. A camplementary biological treatment seems
mttobeviableaccordinqtothehiqhnm/mosratm.




KERN MATTES LY D2

PORTAD - (RS)

Each day, 600 raw hides of 27 kg ( 16 T/d ) are processed.

This process is more or less classical.
Wecanmlymticetheuseofenzytresinthelmingmsanda
lowanmmtofsul[hide(1,8%).O1rtmimlenhaustimseenstobehigh
as is used a new technology with BAYCHROM 9000.

The effluents fram liming are then mixed with ferrous sulphate ( 20 kg/d ).
After a first sedimentation, these liming floats are mixed with total
effluent from the factory ( more or less 500 m3/4 ).

After several settling tanks, the efflueat goes through several lagoons

( 2000 m2 of total aera ) and then to the river.

InSpitetherecoveryof&mto80001/c’.ofsludgeusedasafertilizer,
theq\mlityofthetreamentcanbeinpmved.

As the tamnerv is located at 300 m from the place of the future treatment
plant of ESTANCIA VELHA, the final solution will be a mixed treatment
( biological type ).

If this solution is not viable, the treatment can be locally improved

by replacing the several lagoons with a 6000 to 8000 m3 arrated facultative
lagoon with 2 settling zone and equiped with 6 x 4 kw floating aérators.
Area of the lagoons can be limited to 3500 m2.




A. BUHLER sS.A.
IVOTT (RS)

'mistanneryprocessedlxnauoohidesperday. The raw hide input
is nearly 36 to 40 T/d.

'neprocessofﬂehidesisclassimlbutmthetanreryexitsarecycling
of liminy float and of tanning floats.50 % of the waste lime liquor
is reused after grease élimination and sedimentation of sludges.

Chram tanning floats ( 20 g/1 Cr203) are recovered separately and processed
through a gravity sieve (Johnson type ). After acidification the cirom
liquor is reused in camplement with new chrom salts ( 7 % on the limed
weight) .

The rest of the effluent ( 700 - 800 m3/d )arrives in a tank with several
baffles for grease recovery. Then takes pluce a first sedimentation and the
settled effluent goes in a mixing tank ( 350 m3 ) eciiped with 3 floating
surface aérator.

At the bottam of the tank the effluent is pamped and aluminium sulfate
( 250 kg/d ) plus polyelectrolyte ( 4 ppm )are added.

Then a second sedimentation takes place and the settled effluent is sent

to river.

Each day eight trucks are loaded with a total amount of 10 m3 of greases
and 30 m3 of slixdges.

Although a modification of the addition of floculant could give better
results for the thickness of the sludge, the quality of the treatment

would be difficult to improve in the physico chemical way. If the biological
treatment is adapted ( It exist a 2000 m3 tank close to the treatment plant )
itsbnuldbeperhapsnecessaxytodiMnishortostopﬂmedmdczladditim
in primary treatment to get a good cm/rms ratio.Nevertheless a volume

of 2000 m3 appears to be rather short for the bioldogical treatment.




CURTUME RIMUS S.A.
ESTANCIA VEIHA ( RS )

This tannery processed 500 hides per day, of 25 kg each, through a
camplete process using 350 - 400 m3/d.

ﬂeefﬂuentcanﬁngmnﬂmebeathmsegoesﬂmmqha%nﬁsettlingtank

( 16 m2 area ). Grease is also recovered in this tark.

After going through the factory and being mixed with the rest of the effluent
of the tamnery ( vegetable tanning represents 80 % of the production ),

the water passes through a manual cleaned screening.

After mixing in a 75 m3 tank aerated with a surface aérator the effluent

is pumped to a sedimentation tank ( 16 m2 ) and the clarified water goes

to the river.10 to 15 m3/day of sludges are recovered and put in discharge.

The treatment seews to be overloaded and the equipment used not really
adapted to the process. It will be necessary to make sae changes in the
primasy process before a ccllective mmicipal biological treatment.




CURTUME BERGHAN LT DA

ESTANCIA VELHA (RS)

In this factory are processed 600 hides/day in semi tanned state

45 % wet blue
45 % chrom semi tamned
10 § crust ( regetable semi-tanned )

The process used ( retamning, dyeing, fatliquoring and finishing ) requires
90 m3/day.

A pup ( Moyno type ) sends the effluent on a gravity sieve ( 0,5 mm ) and
the filtrate is admitted in a 340 m3 tank equiped with two mixers.

Then takes place a sedimentation in two 16 m2 area sedimentation tanks.

The sludge recovered represents one truck ( S m3 ) for two weeks.

According to the large size of the equipment, the result of the treatment
seems quite good and the final effluent can join the mmicipal treatment
without any problem. If a more efficient treatment was necessary in the
factory, a chemical addition ( Aluminium sulphate mainly )cculd give
satisfactory results.




LAJEADO (RS)

This small tannery processed 120 hides per day ( 2025 kg ) in a
classical chrom tannage. After recycling of chramium flcat, the
effluent ( 110 m3/3 ) coes through a short sedimentation tank and is
raised to a 360 m3 mixing tank. The mixed effluent goes through a large
15 HP pump and is mixed with flue gaz provided by the local boiler.
After a slow sedimentation in two separate tanks, the effluent goes

to the river.

It seems possible to camplete this treatment largely sized with a
facultative lagooning ( 1200 m3yaverage deepth = 2 m ) equiped with

a 3 HP floating aerator that will provide a good BOD elimination.
Sludges coming from the primary treatment are sent to a drying pond and

are used as a fertilizer.




CURTUIME KERN WIENAMOTS et CIA

TAQUARI  (RS) '

This medium size tannery can process a maximum of 280 hides per day

( 7 tons ). After direct recycling of chram float, the total effluent

( 300 m3/d ) passes through a rough mechanical screening and goes in

a 10-m diametre and 4 deep circular tank.

The equipment that provides the mixing is not well adapted and would

be advantageously replaced by a 10 HP floating afratorjsulphide axydation

As the rectanqular settling tank seems to be rather short, it could be
replaced by a cylindric vertical sedimentation tank { @ = 4mheight= 1,5 + 3 m)
Then the sludge would be stored in the existing settling tank.

This sludge is actually pumped and spread in a forest as a fertilizer.

The next step of the water treatment could be a facultative lagooning

of nearly 4000 m3 ( 35 x 57 m ) equiped with four 5 HP floating aerators.




F.G. SCRMIDT S.A.

SAO LEOPOIDC ( R.S.)

Through a mainly vegetable ( 80 % ) process, this tarmery ( 100 hides
per day ) uses 90 m3 per day.

After mixing in a i00 m3 tank aerates with a floating 7,5 HP équipment,
takes place a sedimentation in a 9m2 ( 3 x 3 ) settling tank. Sludges are
removed and sent to two drying beds ( 3 x 8 m each ).

This primary treatment not yetrunning oould be campleted with a
facultative aerated lagoan of 1500 m3 equiped with two 3 HP fleating
aerators.

If necessary, a light chemical treatment ( Al,(SO,), ycould give a good
colour removal in the primary treatment.




CURTUME BIER, SCHARIAI et CIA - LT DA

NOVO HAMBURGO ( R.S. )

This tannery processed 400 hides/day ( 10 T raw hides ) in a 60 % vegetable
tarmning and 40 % chrom tanning mainly for splits.

Direct chrom recycling exists in the factory and lime recycling could
be soon in operation.

This tamnery processed alsc the fleshings through a steam heating and

manual grease recovery.

The effluent of this treatment brings most of the grease that troubles

the waste water plant.

After two poorly sized gravity screens, the effluent is sent to a mixing

tank 300 m3 with two floating aerators ( each 3 HP ).

Then takes place through a constant pumping a sedimentation in a rectangular
3,7x 7,4 m area tank.

Sludges are removed ance a day and directed to sand drying beds.

The primary treatment works with difficulties due, first, to the high

quantity of greases brought by the fleshing treatment. The two surface

aeratars provides a too weak mixing effect and cannot prevent sludge settling in
the mixing tank. They could be advantageously replaced with two 7,5 HP
eqiipments.

The existing aerators will be possibly used for an aerated facultative lagooning
that can campiete the treatment when primary will be quite safe.

It will be alio necessary to collect separately the effluents from the

fleshing proess and to store these effluents for 24 hours in a tank

equiped with a grease removal system ( with baffles ). Then the effluent

could be mixed with the rest of waste waters.
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