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INTRODUCTION
 

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

Sponsorship of 'VolunteerSpecialists like Dr. Thorstensen is one of
 
many activities carried out by the World Environment Center within
 
the framework of its Technical Assistance Program for Central and
 
Eastern Europe which is funded zhru 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 Hajdusagi Tannery in Debrecen, Hungary was visited for
 
an environmental review. This tannery is a government industry

but is run very much like a private sector corporation.
 

The tannery 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 cuired hides or skins. The wastes 
generated results in excessive salt, sulfide, ammoni=r, and 
sulfate. The tannages are primarily by trivalent Chromium (Cr
III). 

The tannery 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 sludc'e from the primary treatment of wastes is
 
also a serious problem. This material is considered to be a
 
hazardous waste under Hungarian regulations.
 

It is recommended that the Hungarian regulations be reviewed
 

relative to the 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 problem. The tannery
 
discharges ammonium near or over the limits specified. Possible
 
changes in processing have been recommended for solution of this
 
problem.
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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 Comecot 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 local
 
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 standing (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)2) 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.
 

2 



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 mgl of waste stream is given in Table I.
 

The sources 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 the water is
and total use determined, on a
 
quality basis, by the tanner (technical director) in each case.
 
Arbitrary reduction of water 
use may result in a significant

reduction in quality.
 

TOTAL DISSOLVFD 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 NaC1 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, (protein- 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 DOD in tannery effluents.
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TABLE I
 

Raw Waste Characteristics for Subcategory 1
 
Hair Pulp, Chrome Tan, Retan - Wet Finish
 

Parameter Number of Number of 
Range of 
Individual Geometric 

Plants Data Points Data Points Mean 

Gal/lb 31 453 0.419 - 10.75 4.6 

BOD5 
mg/l 16 205 213 - 4300 1620 
lb/1000 lb 16 172 2.10 - 275 62.3 

TSS 
mg/l 17 208 24.8 - 36,000 2410 
lb/1000 lb 17 175 1.45 - 941 92.3 

COD 
mg/l 
lb/1000 lb 

12 
12 

174 
148 

182 - 27,200 
6.01 - 612 

4640 
178 

Oil & Grease 
mg/l 14 75 15.4 - 10,000 401 
lb/1000 lb 14 75 0.411 - 261 15.4 

Total Cr. 
mg/l 16 178 3.05 - 345 76 
lb/1000 lb 16 148 0.062 - 20.5 2.9 

Sulfide 
mg/l 11 169 0.800 - 198 64 
lb/1000 lb 11 139 0.021 - 9.94 2.47 

TKN 
mg/l 10 58 90.0 - 626 328 
lb/1000 lb 10 53 3.17 - 32.5 12.6 

Ammonia 
mg/l 10 168 17.0 - 380 104 
lb/1000 lb 10 138 0.417 - 20.6 3.98 

Phenol 
mg/l 6 15 0.140 - 110 1.0 
lb/1000 lb 6 15 0.007 - 2.87 0.038 
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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
 
stream.
 

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 form of
in the 

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 liquid

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:
 

COD
 

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.
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TABLE II
 

HUNGARIAN POLLUiON CONTROL REGULATIONS
 

Regulations on the composition of waste water for agriculture use:
 

Component 


Aluminum 

Arsenic 

Barium 

Beryllium 

Laron 

Zinc 

Silver 

Fluoride 

Mercury 

Cadmium 

Cobalt 

Chromium VI 

Lithium 

Manganese 

Molybdenum 

Nickel 

Lead 

Copper 

Selenium 

Sulfide 

Vanadium 

Iron 

Phenol 

Detergents 

Mineral Oil 

Bitumen 

Benzol 

Gasoline 

Methanol 


Al 

As 

Ba 

Be 

B 

Zn 

Ag 

F 

Hg 

Cd 

Co 

Cr VI 

Li 

Mn 

Mo 

Ni 

Pb 

Cu 

Se 

S 

V 

Fe 


Oil & Grease Animal & Veg 

Complex Cyanide 

Free Cyanide 

pH 


Limit mg/i
 

5.0
 
.2
 

4.0
 
.1
 
.5
 

5.0
 
.1
 

1.0
 
.01
 
.02
 
.05
 
.5
 

2.5
 
5.0
 
.01
 

1.0
 
1.0
 
2.0
 
.02
 

5.0
 
.1
 

20
 
50
 
30
 
30
 
2.5
 
.5
 
.1
 

8.0
 
200
 
i0
 

.2
 
5.5 - 8.5
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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/l
 

C.O.D. 
 75
 
Oil & Grease 
 10
 
Organic Solvents ml/l .05
 
pH 
 6-9
 
Soluble Solids
 

Natural (Organic) 2000
 
Technical (Inorganic) 2000
 

Suspended Solids 
 200
 
Detergents 5
 
Sulfide 
 2
 
Chromium Total 
 1
 
Ammonium 
 10
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TABLE IV
 

Hungarian Treatment Standards for treated effluent to be discharged

into a public sewer treatment system.
 

Only those 
listed. 

standards that are a factor in tannery wastes are 

Zone II Zone IV 

Budapest Debrecen 

Component Limit mg/l 

C.O.D. 
Oil & Grease 
Organic Solvents ml/l 
pH 
Soluble Solids 

Natural (Organic) 
Technical (Inorganic) 

Detergents 
Sulfide 
Chromium Total 
Ammonium 
Sulfate 

1000 
40 

.05 
6.5-10 

1500 
1500 

20 
1 
.5 

100 
400 

1200 
50 

.1 
6.5-10 

2500 
2500 
50 
1 
1 

150 
400 
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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 Cd .0005 
Nickel Ni .1 
Lead Pb 1 
Chromium Cr 1 
Mercury Hg .015 
Manganese Mn 2 
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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 requirement.
 

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. It's take-up by plantL is
 
extremely limited.
 

HUNGARIAN WASTE TREATMENT REGULATIONS:
 
Findings and Recommendctions
 

The Hungarian waste treatment regulations 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 regulations are similar, in many ways, to

those found in other countries, but are more strict in some
 
parameters.
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The regulations are the same 'or all industries in 
a given
 
zone. In the case of tanneries, the standards are particularly

difficult for the dissolved solids, 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 wi.th 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 dangei'cus pollutant, 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 ton of hides
each 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 dispose 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

recommended 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 ig/kg limit allowed for land disposal.

If Chromium recycling is used, the Chromium in the sludge will
 
probably be less than the limit 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.
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FINDINGS
 

The Hajdusagi Tannery was established 1870. The production
 
was vegetable tanning primarily for shoe soles until 1970. The
 
tannery changed between 1970 and 1975 for the production of
 
chrome tanned shoe upper leather. A modernization of the plant
 
was done in 1987 - 1989 with new machines mostly of Italian
 
ranufacture. The tannery is well equipped for efficient modern
 
leather production.
 

The production capacity of the tannery is 920,000 12 
(7,250,000 ft2/yr) with production for 1981 expected to be over
 
90% of capacity. The company is processing hides into wet blue
 
(leather tanned but not dyed, fatliquored or dried). This
 
product is growing in popularity in the International trade.
 

The raw materials are primarily called hides by both
 
Hungarian and import sources. These hides are both salt cured
 
and fleshed brine cured.
 

The rava material is supply and the sales of the leathers is
 
in rapid change due to the present economic ind political
 
climate.
 

The company employs 350 people. The water used per year is
 
about 300,000 M, with 66% from private driven wells, 10% from
 
the city water system and 23% from a private thermal well. The
 
warm water is used in processing. The municipal water is used
 
for sanitary and boiler feed purposes.
 

LEATHER PROCESSING
 

The production process used at Debrecen is common to the
 
industry, and as a result, the amount of wastes generated are as
 
expected.
 

There are four sources of liquid wastes each with its own
 
contribution to the combined waste and each with its own
 
problems.
 

SOAK WASTES
 

The soak waste from the wetting back of the hides will
 
contain the salt from the curing of the hides. This salt is
 
approximately 15% of the weight of the hides processed. Thus the
 
weight would be (at 12 tons of hides/day), 1800 Kg of salt in the
 
1000 M3 of total flow. This 1800 mgl is the largest contribution
 
to the technical soluble solids in the treated effluent. The
 
other processes will also contribute to a lesser extent to the
 
technical soluble solids to bring the total in excess of the 2500
 
mgl presently allowed in the discharge regulations. There are no
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process changes that can bring the tannery into compliance with the
 
2509 mgl requirement. Since the technical soluble solids are
 
diluted in the system before reaching the public sewer treatment
 
system, this amount of soluble solids is not objectionable.
 

The removal of salt from tannery effluents is not technically
 

feasible.
 

UNNAIRING WASTES
 

The unhairiig process uses lime CA(oH) and sulfides (Na2S and
 
NaHS). In thir st.ong chemical process the hair is destroyed and
 
soluble substances proteins, some fats, etc., are dissolved into
 
the solution. Tne unhaired hides are washed in the unhairing drums
 
and the waste discharged to the treatment system.
 

The lime contributes the alkalinity that is characteristic of
 
tannery wastes. The sulfides will be partly precipitated with the
 
combined wastes, but the majority of the sul:ide will probably

exceed the Hungarian standards of 1 mgll. At present the sulfide
 
limitation does not apply to the Debrecen Tannery.
 

DESCRIPTION OF THE EFFLUENT TREATMENT SYSTEM
 

The combined wastes from the soaking, unhairing, chrome

Ldnning and retanning are combined with the sanitary wastes in the
 
large equalizing tank. This equalization is necessary to even out
 
the intermittent flow from numerous batch processes.
 

Coagulants may or may not be added. The pH specified between
 
6-5 and 10.0 is obtained from the balance of the acid and basic
 
process streams.
 

The combined streams are s.reened with a wedge bar screen to
 
remove solids of greater than about 1 mm diameter. From this
 
screening, the wastes are settled in a clarifier. The clarified
 
wastes are discharged to the city sewer system and the solids are
 
drawn off as 90% water sludge. The sludge beds are sand filters
 
that drain into the discharge stream. There are two sludge beds
 
that are alternated for sludge drying and cleaning.
 

On the basis of normal industry practice, I estimate the
 
present concentration of sulfide ion in the effluent to be in
 
excess of 10 mgl.
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CONCLUSIONS & RECOMMENDATIONS
 

Treatment System
 

At present, the Debrecen tannery is probably above the
 

Hungarian discharge standards on the following parameters:
 

Inorganic Salts
 
Ammonium
 
Sulfide
 
Sulfate
 
And Possibly COD
 

The total soluble substances -- technical (the inorganic
 

salts) cannot be brought into the limits specified due to the salts
 
in the cured hides. This is the normal industry practice that will
 
not be changed. Since these are not toxic materials and since the
 
wastes will be further diluted at the Debrecen Treatment Plant, the
 
high salt content is not, in my opinion, a significant
 
environmental problem. The payment of the charges for the excess
 
technical soluble solids is recommended.
 

AMMONIUM
 

The ammonium ion is estimated to be near the limit of the
 

Hungarian regulations. This ammonium ion comes from the use of
 

ammonium sulfate in the deliming step of the process. New
 

developments in processing include the use of Mg SO4 as a deliming
 
agent. This system will eliminate the need for ammonium sulfate.
 
I would suggest that the tannery experiment with the substitution
 
of Magnesium Sulfate for Ammonium Sulfate in this application. The
 
substitution and the feasibility in this application can be
 
evaluated by tannery technical personnel.
 

SULFIDE
 

The sulfide ion in the eftluent can be decreased by several
 
methods if necessary.
 

1. 	 A conventional oxidation of the sulfide can be done using
 
a manganese sulfate catalyst and air oxidation. This
 
would require the collection and segregation of all
 
sulfide bearing wastes for the batch oxidation process.
 
The process would require additional capital expense and
 
operating expense in chemicals, power and labor.
 

2. 	 Chemical oxidation of the segregated wastes can be done
 
using peroxide or a permanganese addfition. This is
 
expensive for large scale treatment and may not be
 
feasible.
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3. 	 Precipitation of the sulfide as Iron sulfide. The
 
addition of an iron salt such as Ferric Sulfate 
will
 
precipitate the sulfide as iron sulfide. The sulfide
 
w'.uld then be removed with the solid wastes.
 

Tb choice of one of these three methods (if necessary) will
 
de.end on the costs and the effectiveness of the treatment after
 
testing in this application.
 

TOTAL CHROMIUM
 

The 	specification for total chromium removal should be
 
attainable if the chromium recycling system is operating at great

efficiency. If the precipitate does not settle properly colloidal
 
chromium hydroxide may be carried over to the effluent. Tests
 
should be run on this system and the best chemical balances
 
determined for best settling.
 

The preseit settling system in old tanning mills may not be
 
achieving the best separation particularly at high loadings. A
 
larger conical settling tank may be desirable.
 

FINAL SLUDGE REMOVAL
 

The present final clarifiers were originally made for the
 
vegetable tanning system. At observation, without the benefits of
 
detailed data, the clarifier are possibly not removing the
 
settleable solids with optimum efficiency.
 

I would suggest:
 

1. 	 The addition of coagulants and automatic pH adjustment be
 
made in a conditioning tank with mild stirring. This
 
will allow the formation of a fast settling sludges.
 
Laboratory tests at the tannery can optimize the system.
 

2. 	 The final clarifier size and design should be reviewed.
 
A larger clarifier capacity may be needed.
 

CHROME TANNING WASTES
 

The spent chrome tanning wastes are drained into pits on the
 
lower floor. These pits were formerly vegetable tanning pits. The
 
spent chrome solution is treated with alkali to neutralize the
 
solution and precipitate the chromium (III) in the solution, The
 
solution is settled and the clarified solution sent to the combined
 
effluent equalizing tank. The precipitate chromium is redissolved
 
for use in the chrome tanning. This system of chromium recycling

is well received in the industry. The
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recovery of the chromium is a significant financial plus that will
 
pay for the recycling costs. The recycling will also greatly

decrease the chromium in the equalized waste.
 

This system could also decrease the soluble technical salts if
 
the clarified wasted solution could be reintroduced to the process
 
as make-up water for the pickle and tanning.
 

RETAIN COLORING AND FATLIQUORING WASTES
 

In the retan coloring and fatliquor processes, the chrome
 
tanned leather split to the desired thickness and shaved for
 
uniformity is colored and lubricated to make the leather useful and
 
aesthetically pleasing.
 

These processes run in series in a drum will employ a variety

of specialty chemicals, dyes and oils as desired. There are
 
several extensive washes in these processes and the volume of water
 
used is very large. These wastes are diluted, but when equalized

with the more concentrated wastes, they will co-precipitate to
 
greatly decrease the BOD, COD, Suspended Solids.
 

SOLID WASTES
 

The tannery generates several types of solid wastes, these
 
are:
 

1. Hide fleshings - both limed and untreated.
 
2. Chrome tanned shavings and trimmings.
 
3. Sludge from the treatment plant.
 

The collection of these solids is done with efficiency at the
 
tannery and these wastes are kept segregated.
 

HIDE FLESHINGS AND TRIMMINGS
 

The hide fleshings and limed trimmings of all types can be
 
sent for animal food. This is a good disposal method. However,
 
there is an economic problem and the demand for the fleshings is
 
often non-existent. Under these circumstances, the fleshings must
 
be buried with dead animals at a site dedicated to this purpose.
 

CHROME TRIMMINGS AND SHAVINGS
 

This is the most serious environmental problem facing the
 
tannery. These materials are classified as class III hazardous
 
wastes.
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The material can be made into reconstituted leather board.
 
This was done at the tannery at Pecs. The leather board project
 
was not economically feasible and has not been operating for over
 
two years. The tannery has accumulated over 1000 tons of chrome
 
tanned shavings plus an additional 200 tons of split And crust
 
trimmings. 
At present, there is no disposal system available for
 
this material.
 

The chromium in this leather is chemically bound to the
 
hide. As a result of this chemical bonding the leather will not
 
leach out chromium when placed on or in the ground. Furthermore,

the chromium is chromium (III) that has negligible toxicity to.
 
humans, plants, and most animals.
 

The search for a practical use for the chromium shavings

should be given high priority since it threatens the existence of
 
the tannery.
 

It is recommended, considering the nature of this leather
 
waste, that burial at a proper site might be allowed.
 

TANNERY SLUDGE
 

The tannery sludge contains some chromium, although this
 
chromium is precipitate as chromium hydroxide and is not tested.
 
Chromium VI is limited in sludge to .5 mg/l. The tannery sludge

does not contain chromium VI and probably meets all other
 
chemical rnquirements for ground disposal.
 

The regulations, however, forbid the disposal of the sludge.

This sludge is considered hazardous and disposal is a problem.
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Solid Wa3tes 


Lime Split 

Lime Trim 

Fleshing 


Cr. Shavings 

Splits 


Trimmings 


PROCESS FLOW TABULATION FOR THE
 
TANNERY AT DEBRECEN
 

Daily Production 	 Wastes Before
 
Treatment
 

Hides 10-20 Ton/Day 50IM3 1.8 Ton Salts in
 
36000 Soln.
 

Unhairing CaOH20 NaHS 	 200M3/Day Ca(o.H)2
 
S=
 
BOD
 
COD
 

Deliming/Bating/Cr. Tanning 50M 3 NaCL 
Cr2 (SO 4 ) 3 

Splitting
 
Shavings
 

Retan Color & Fatliquor 	 4C3
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ORGANIZATIONS AND PERSONS CONTACTED
 

Eajdusagi Borgyar (Tannery)
 
Debrecen
 

Vagohid u. 3:
 

Gabor Szentpaly
 
Direktor
 

Nelly Mehesz
 
Export-Import Executive
 

WEC
 

Zsuzsanna Dorko
 
Translator/WEC Coordinator in Hungary
 
Rajk L.u. 28
 
Szentendre, H-2000
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Thomas Thorstensen, President of T.S.G. Consulting Co., 
is

well known to the leather industry. He has a B.S. degree in

Chemical Engineering from the University of Minnesota, a M.S. and

Ph D in Chemistry from Lehigh University. He is also a Registered

Professional Engineer.
 

His experience includes: Engineering Officer U.S. Navy, Chief

Chemist S.B. Foot Tanning 
 Co., Research Associate Lehigh

University, Research Chemist J.S. Young Co., 
Professor of Leather
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the American Leather
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Chemists. He is the author 
of the book "Practical Leather
 
Technology," 
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The major part of his career has been in technical service to
the leather industry with Thorstensen Laboratory. The services
 
included, in addition to analytical work, projects for the

development of specialty chemicals and new processes 
for the

industry. Much of the effort, in recent years has been in the
 
treatment of industrial pollution control. Projects have included

complete design, construction supervision, and operator training

for tanneries (12), 
Textile mills (4), metal treating plants (3),

and food processing plants (2).
 

Dr. Thorstensen has served as a technical expert in industrial

development for the United Nations, U.S. Aid, World 
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