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DISCLAIMER

The opinions expressed herein are the professional opinions of the
author and do not represent the official position of the Government
of the United States or the World Environment Center..
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INTRODUCTION

In October of 1991, Dr. Thomas Thorstensen, under the sposorship of
the World Environment Center, traveled to Simontornya, Hungary
where he performed an environmental review of the Leather Factory
Tannery. What follows is Dr. Thorstensen's report on his
observations and recommendations for improving environmental
management at the tannery based cn his visit.

Sponsorship of Volunteer Experts like Dr. Thorstensen is one of
many activities carried out by the World Environment Center within
the frawework of its Technical Assistance Program for Central and
Eastern Eurcpe which is funded thru the United States Agency for
International Development. The World Environment Center
acknowledges Dr. Thomas Thorstensen who gave freely of his time and
expertise in assisting us in our work in Central and Eastern
Europe.



EXECUTIVE SUMMARY

The Leather Factory in Simontornya, Hungary was visited by the
author for an environmental review. This tannery is a government
industry but is run very much like a private sector corporation.

The facility is relatively modern by international standards
and is equipped to manufacture leather of good quality for the
domestic or international market.

The tannery uses salt cured hides or skins. The wastes
generated results in excessive salt, sulfide, ammonium, and
sulfate. The tannages are primarily by trivalent Chromium (Cr

III).

The operation generates chrome tanned trimmings and shavings
that are being stored on the premises because there is no legal or
economically feasible method of disposal of this material. The
disposal of sludge from the primary treatment of wastes is also a
serious problem. This material is considered *o be a hazardous
waste under Hungarian regulations.

It is recommended that the Hungarian regulations be reviewed
relative to thre following parameters:

1. The disposal of Chrome tanned leather waste.

2. The limits on the concentration of salt and sulfates in
the treated waste water.

These are regulations that are probably impossible for the
industry to meet and these parameters are not serious environmental
threats to their communities.

The discharge of Sulfides is a problem for the tannery. It is
recommended that treatment of the wastes for the destruction of the
Sulfides be implemented.

The discharge of ammonium is a problemn. The tannery
discharges ammonium near or over the limits specified. Possible
changes in processing have been recommended for solution of this
problem.



OVERVIEW OF THE HUNGARIAN LEATHER INDUSTRY
AND PERTINENT REGULATIONS

Hungary has four tanneries, these are located in Pecs,
Simontornya, Debrecen, and Budapest. These are all nationalized
tanneries. The leather produced is sold in three markets: 1)
the Domestic Market, 2) the European Common Market, and 3) the
former Comececm countries.

In the production of leather, the largest single cost is the
cost of the raw materials (hides and skins). Hides and leather
are world market commodities. The competitive international
trade in hides and leather is dominant in determining 1local
prices of raw materials and final products.

In the case of the tanneries in Hungary, several factors,
beyond local control, have adversely effected the profitability
of the Hungarian leather industry. Primarily, these are:

1. The loss of a major portion, the trade with
the former Comecom countries through
political and economic uncertainties.

2. The present economic slump world-wide has made free
market sales very competitive.

In spite of these problems, attitudes of the managers of the
tannery visited were of optimism for the long term future of
their individual enterprise.

Although the Haudusagi tannery is a production center of
long standirg (dating from 1870) it was modernized in the late
1980's with new machinery and processes. The tannery now
manufactures leather by the chrome tanning process. The hair is
destroyed by chemical means with lime [Ca(OH),] and sodium
sulfide or sodium sulfhydrate. The chrome tanned leather is
retanned and colored with vegetable tannins, dyes, syntans and
fatliquored with special leather oils. The specialty materials
used are mostly imported and are available to the leather
industry worldwide.

In accordance with Hungarian regulations, the health and
safety of the workers are protected by factory inspections and
employee screening test examinations. The success of this
Program was evident at the tannery.

The environmental regulations of Hungary are modeled after
western European practice. These regulations seem reasonable
although a language barrier caused difficulty with some of the
details.



The discharge of solid and liquid wastes is the most serious
environmental problems of any tannery. The wastes generated are
due in part to the raw materials used and in part the processing.
The United States Environmental Protection Agency studied the
wastes generated by tanneries and observed the following average
data for tanneries similar to the Haudsagi facility. This data
given both in Kg of waste generated per 1000 Kg of hides processed
and in ugl of waste stream is given in Table I.

The scurces of the wastes are as follows:
FLOW

The amount of water used by tanneries in processing will vary
considerably from one tannery to another. Washing water is needed
at each stage of the production. Greater washing generally
improves quality and the total water use is determined, on a
quality basis, by the tanner (technical director) in each case.
Arkitrary .eduction of water use may result in a significant
reduction in quality.

TOTAL DISSOLVED SOLIDS

The dissolved solids are dominated by the curing salt used in
the hides. Salt curing of hides is the normal industry practice
and will contribute in about 150 Kg of NaCl per 1000 Kg of hides
processed. The remainder of the dissolved solids are from
processing chemicals.

TOTAL SUSPENDED SOLIDS

During the unhairing process, large amounts of solids are
removed from the hide. This includes dirt from the hides, degraded
hair, hide particles and some suspended solids from processing
chemicals.

BOD

- The biochemical oxygen demand is primarily due to the organic
matter, (proteins and fats) that come from the hide during the
unhairing process. The remaining BOD comes from the processing
chemicals. '

coD
The chemical oxygen demand includes the BOD plus organic and

inorganic non-biodegradable substances. COD is normally 2-3 times
the BOD in tannery effluents.



Raw Waste Characteriétics for Subcategory 1

TABLE I

Hair Pulp,

Chrome Tan,

Retan - Wet Finish

Parameter Number of Number of
Plants Data Points

Gal/lb 31 453
BOD5

mg/1l 16 205
1b/1000 1b ,16 172
TSS

mg/1l 17 208
1b/1000 1b 17 175
COoD

mg/1 12 174
1b/1000 1b 12 148
0il & Grease

mg/1l 14 75
1b/1000 1b 14 75
Total Cr.

mg/1 16 178
1b/1000 1b 16 148
Sulfide

mg/1 11 169
1b/1000 1k 11 139
TKN

mg/l 10 58
1b/1000 1b 10 53
Ammonia

mg/1l 10 168
1b/1000 lb 10 138
Phenol

mg/l 6 15
1b/1000 1b 6 15

Range of
Individual

Data Points

0.419 - 10.75

213 - 4300
2.10 - 275

24.8 - 36,000
1.45 - 941

182 - 27,200
6.01 - 612

15.4 - 10,000
0.411 - 261

3.05 - 345
0.062 - 20.5

0.800 - 198
0.021 - 9.94

90.0 - 626
3.17 - 32.5

17.0 - 380
0.417 - 20.6

0.140 - 110
0.007 - 2.87

Geometric
Mean
4.6

1620
62.3

2410
92.3

4640
178

401
15.4

76

64
2.47

328
12.6

104
3.98

0.038



SULFIDE

The sulfide salts used in the unhairing are a particularly
obnoxious part of the waste stream. The quantity of sulfides used
will vary somewhat, but in no case can practical unhairing be
achieved without generating significant sulfides in the waste
streanm.

OIL & GREASE

This is primarily animal fat (biodegradable) that comes from
the hides.

AMMONIA NH,

Ammonium salts are used in the processing to buffer the
solution and aid in removing the lime before tanning. This is the
only source of significant Ammonia generation in the tanneries.

CHROMIUM

Chromium is used in the tanning of leather in the form of
chromium salts. The chromium is in the trivalent form that has
very low toxicity and very low solubility in water solutions except
under strongly acidic conditions.

HUNGARIAN WASTE DISCHARGE REGULATIONS

The Hungarian regulations for the discharge of 1liquid
industrial wastes have been specified for both discharges to the
land, including stream discharge and into the sewer system being
served by publicly owned sewer treatment plants. The limits vary
for six different geographical areas. Fines are charged based on
discharges in excess of the specified amount of each parameter.
The amount of the fines does not appear to be excessive for an
industrial discharge, however, it is understood that more severe
penalties can be placed on chronic offenders.

The parameters most critical for the leather industries are:

(&{0) )]

The high COD of tannery wastes can be greatly decreased by
primary treatment.

OIL & GREASE

The oil and grease can be removed in primary treatment in a
skimming system.



TABLE II

HUNGARIA.. POLLUTION CONTROL REGULATIONS

Reqgulations on the composition of waste water for agriculture use:

Component Limit mg/1
Aluminum Al 5.0
Arsenic As .2
Barium Ba 4.0
Beryllium Be .1
Boron B .5
Zinc Zn 5.0
Silver Ag .1
Fluoride F 1.0
Mercury Hg .01
Cadmium ca .02
Cobalt Co .05
Chromium VI Cr VI .5
Lithium Li 2.5
Manganese Mn 5.0
Molybdenum Mo .01
Nickel Ni 1.0
Lead Pb 1.0
Copper Cu 2.0
Selenium Se .02
Sulfide S 5.0
Vanadium v .1
Iron Fe 20
Phenol 50
Detergents 30
Mineral 0il 30
Bitumen 2.5
Benzol .5
Gasoline o1
Methanol 8.0
Oil & Grease Animal & Veg 200
Complex Cyanide 10
Free Cyanide .2
pH 5.5 - 8.5



TABLE III

Hungarian Treated Effluent Standards for Region VI for discharge
into a river.

Only those standards that are a factor in tannery wastes are
listed.

Component Limit mg/1
C.0.D. 75
0il & Grease 10
Organic Solvents ml/1l .05
pH 6-9
Soluble Solids

Natural (Organic) 2000

Technical (Inorganic) 2000
Suspended Solids © 200
Detergents 5
Sulfide 2
Chromium Total 1
Ammonium 10



TABLE IV

Hungarian Treatment Standards for treated e

into a public sewer treatment system.

Only those standards that are a fa

listed.

Component

C.0.D.

Oil & Grease

Organic Solvents ml/1

pH

Soluble Solids
Natural (Organic)

+ Technical (Inorganic)

Detergents

Sulfide

Chromium Total

Ammonium

Sulfate

Zone II
Budapest

Limit mg/1

1000
40
.05
6.5-10

1500
1500
20

1

100
400

ffluent to be discharged

ctor in tannery wastes are

Zone 1V
Debrecen

1200

50
.1
6.5-10

2500
2500
50

150
400



TABLE V

Hungarian Limits of key heavy metals in sludge for discharge on
land when the land is to be used in agriculture.

Metal Limit g/kg (dry basis)

Zinc Zn 2

Copper Cu .8

Cadmium cad .0005

Nickel Ni .1

Lead Pb 1

Chromium Cr 1

Mercury Hg . 015
Manganese Mn 2



SOLUBLE SOLIDS

Natural solid substances including most organics can be
decreased by primary treatment.

Technical solid substances includes the curing and processing
salts are not removed by practical treatment systems but will
remain in the effluent solution.

SUSPENDED SOLIDS

The high suspended solids of tannery wastes can be decreased
very effectively by equalization, coagulation and primary
treatment. Effective primary treatment for tannery wastes on a
continuous basis is needed to meet this requairement.

SULFIDES
The high sulfides used in the unhairing process must be
decreased by chemical means or by oxidation to achieve the desired

low levels required.

AMMONIUM ION

The use of Ammonium salts will result in the high Ammonium
found in tannery wastes. This can be decreased by secondary
treatment or process changes.

CHROMIUM

Chromium is the only heavy metal used in the tanning industry.
This is used in the trivalent form. This chromium can be greatly
decreased in the primary treatment as an insoluble chromium
hydroxide. There are no hexavalent chromium (CrVIII) compounds
used in modern leather processing.

The trivalent chromium CRIII in land application at near
neutral pH has very little solubility. 1It's take-up by plants is
extremely limited.

HUNGARIAN WASTE TREATMENT REGULATIONS:
Findings and Recommendations

The Hungarian waste treatment requlations are given in two
classifications. The direct discharge of wastes into rivers and
the discharge of wastes into the sewer system of a city. In
addition, there are geographical zones that take into consideration
local conditions. These requlations are similar, in many ways, to
those found in other countries, but are more strict in some
parameters.

10



The regulations are the same for all industries in a given

zZone. In the case of tanneries, the standards are particularly
difficult for the dissolved s~lids, the Sulfate, and the Ammonium
standards. The standards for Chromium and Sulfide are also

critical for the industry but are attainable through effective
treatment.

The standards for dissolved inorganic solids (salt) are not
attainable by tanneries since the majority of the salt comes from
the salt used in the curing of the hides. This salt is not a
hazard in the tannery visited. The wastes from this tannery are
diluted with domestic sanitary wastes and then further diluted by
the large volume of the receiving stream. I strongly recommend
that the standards for salt concentration be modified in these
cases.

Tanneries also have a problem with the limits on the Sulfate
concentration allowed. The tanning process uses Sulfuric acid,
Chromium Sulfate and Ammonium Sulfate. All of these release
Sulfate into the waste stream. After treatment, the neutral Sodium
Sulfate remains in the solution. The concentration of the Sulfate
is near the limit allowed in the tannery visited. Since this is
not a dangerous poilutant, the modification of the standard on
Sulfate should be considered.

The most serious problem facing tanneries is the disposal of
the Chrome tanned leather trimmings and shavings. All tanneries
generate this waste. Chrome tanned leather shavings are primarily
collagen protein and contain Chromium III in a chemically combined
form with the protein. The shavings are generated at a rate
between 20 and 50 kg for each ton of hides tanned. This has
resulted in the accumulation of thousands of tons of shavings being
stored on, the tannery land. Leather shavings in Hungary were
formerly made into leather board and shoe components. This is no
longer economically feasible, so there is no value to the material.
The shavings are classified as a class III toxic waste. Tanneries,
at present, have no legal way to dispuse of this waste. It is
recommended that this be given serious consideration by the
government of Hungary. The reference EPA 600-1-478-023 is highly
recomnended on the environmental effects of Chromium.

The problem of disposal of tannery sludge from the treatment
of tannery wastes is serious for tanneries. If the Chromium is
removed to meet the effluent requirements, the Chromium content of
the sludge may exceed the 1g/kg limit allowed for land disposal.
If Chromium recycling is used, the Chromium in the sludge will
probably be 1less than the 1limit allowed. However, it is my
understanding that, even if the Chromium requirement and all of the
other chemical requirements are met, the land disposal of the
tannery sludge will not be allowed. . This matter should be
clarified.

11



REPORT ON THE TANNERY IN SIMONTORNYA

The tannery in Simontornya was established in 1780 for the
production of vegetable leather. The tannery is located near the
main rail line and major highways. This is an ideal location for
the processing of hides for the international business.

The present tannery is about 35% of the total 1leather
production of Hungary. The leather is cattle hide leather, chrome

tanned for shoe uppers. Some belt leather and lining leather is
also made. The company has produced wet blue (undyed leather) for
international customers. The source of raw materiais is both

domestic and international.

The physical plant is large in area and stands on a large piot
of company land. The production capacity of the tannery could be
easily increased, assuming proper environmental adjustments. The
equipment is current with modern production methods.

PROCESSES USLD

The processes used are conventional. The hides (salt cured
cattle hides) are soaked in hide processors then unhaired in
padd.es. The unhaired hides are lime split, then tanned in a bate
pickle and tan system. Retanning and fatliquoring are
conventional. Finishing is done with water based latex finishes
using minimum quantities of volatile solvents. The company has a
modern lacquer finishing line with appropriate solvent recovery and
safety features. This lacquer line is not in use presently because
of econonic reasons.

TANNERY WASTES

The tannery is processing approximately 48,000 Xg of hides
each day. This requires 4,300 M3 of water per day. The wastes are
typical of a tannery of this size. The majority of the wastes are
from the hides and the unhairing processes. The rest of the wastes
are from the chemicals used in the processing.

The tannery has a complete treatment system for primary and
secondary treatment of the liquid wastes. This plant also treats
the sanitary wastes from the town of Simontornya. The total flow
of these wastes is about 5,000 M3 per day.

TREATMENT SYSTEM

The combined tannery wastes flow through a bai- screen into two
equalizing tanks of 2,600 M3 each. The waste flow to a physical
chemical treatment gystem where they are treated with Alum
(Aluminum Sodium Sulfate) to aid in the flocculation. The

12



primary settling and sludge removal follows and the wastes are sent
to oxidation ditches for the bio-oxidation of the organic matter.
The wastes are then again sent to a physical chemical treatment for
solids coagulation and settling. Air flotation is also used to aid
in solids removal. The combined sludge is dewatered with a belt
filter press.

The treated wastes are discharged into the Sio River.

The waste treatment system is subject to the Hungarian
regulations for direct discharge. These regulations are strict,
but provision is made for some exceptions if they are technically
necessary. Under present opera:ions, the tannery is in excess of
permittea amounts in Sulfide, Salt, Ammonium and COD.

CONCLUSIONS & RECOMMENDATIONS

The technical personnel of the tannery and the environmental
control system are very competent. They have access to the latest
technical information. The studies that have been done on the
' system have given good data and good records have been kept.

Several points were discusses in detail and suggestions were
made as to ways to possibiy improve the quality of the effluent.

Total Digsolved Solids

The dissolved solids in the tannery come primarily from the
salt in the hides. There is nothing that the tannery can do to
decrease this salt. Additional salt from the process adds to the
problem, but no significant reduction in process salt will solve
the problem. The salt is diluted in the river to acceptablz2 levels
to avoid any problems downstream. As the tannery increases the
production of wet blue laather, the pollution load and salt content
will probably increase. As the treatment system is optimized, this
should not be a problem.

Total Suspended Solids

The equalization and coagulation system presently in use is
very good. The dissolved solids in tannery waste is primarily due
to the salt used in the curing. There is nothing that the tannery
can do about this, so the dissolved solids level will remain high.
If the tannery expands production of blue side leather, the
pollution load will increase. The treatment plant might be able to
handle this, but the dissolved solids load will increase. I would
propose that special threshold limits be maintained or increased
since the salt when in the river, is not high enough to have a
significant impact.

13



Physical Chemical Treatment

The equalization and coagqulation system used is very good.
The settling basin and solids removal are very effective. Any
improvement. in the suspended solids removal would he the result of
optimization of the physical chemical system. Since tannery
operations are batch processes and concentrated wastes are dumped
in a batch, there is a danger of conditions for improper
coagulation resulting. The use of automatic PH control equipment
should »pe considered. Detailed studies of the coagulation system
in the laboratory would indicate the possibility of this being
effective.

Sulfige

At present, the tannery has no special treatment for the
removal of sulfides. Some of the sulfide is removed with the
sludge and some is removed in the secondary treatment system.
There are several methods of reducing the sulfide in the effluent.
Each of these have advantages and disadvantages.

1. Decreased sulfide unhairing systems can be done by hair
saving and enzymatic unhairing systems. We have donse
several major projects in this area and it is a popular
one for research in the leather industry. Hair saving
systems require more labor and there is no market for the
hair. The systems would not be cost effective and I do
not recommend then.

2. Air oxidation of sulfides with a manganese sulfate
catalyst is a possibility. This requires the collection
of all sulfide bearing wastes and batch oxidation of the
sulfide prior to re-introducing the water into the
treatment systenm.

The bio-oxidation in the raceways is not as effective as
it could be. The effectiveness of the sulfide oxidation
could be improved, perhaps by an addition of magnesium
sulfate to the process.

3. Ammonium: The ammonium in the sulfate is primarily due
to the use of salts in the deliming. Otrer deliming
agents can be used, such as organic acids and magnesium
sulfate. The company probably will do some experiments
on these suggestions. '

4. Chromium: The main source of chromium in the effluent
and sludge is the spent solutions from the chrome
tanning. Data at the tannery indicates that about 80% of
the chromium waste is from the spent solutions, 15% from
the retan operation and 5% from floor drains. The

14



recyling of chromium from the spent chrome tanning
solutions is very effective. The solutions are collected
and the chromium precipitated by alkaline addition. It
is then re-dissolved and put back into the tanning
system. This will require additional pumping, piping and
chemical treatments, but the savings in costs of tanning
materials make it very attractive and I recommend that it
be considered.

Solid Waste Disposal: There are two problems of solid
waste disposal for the tanneries I saw in Hungary. The
disposal of chrome tanned trimmings and the disposal of
effluent sludge which contains chromium. About 50 tons
of shavings and trimmings are generated for each ton of
hides tanned. They contain 2 to 4% chromium on a dry
basis. They are not bio-degradable and do not release
toxic chromium (CrvI) into the environment. These are
classified as Class III waste, in Hungary and under
strict Hungarian regulation, are stored on tannery land.

Tannery Sludge: The disposal of tannery sludge is also
a serious problem. Under Hungarian regulations, sludge
containing up to 1g Cr per Kg of sludge can be disposed
of on 1land. This problem also results in large
quantities being stored on tannery 1land. A final
solution to this problem must be found.
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Leather Factory Simontornya
H-7081 Simontornya
Gyar str. 1-5
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Dr. Tamas Karnitscher, M.Sc., C.Sc.
Managing Director
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Zsuzsanna Dorko
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