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I. INTRODUCTION

During the week of June 27, 1994, under the technical assistance program to Central
and Eastern European countries funded by the United States Agency for International
Development (USAID), the World Environment Center (WEC) conducted a four (4)-
day Waste Minimization Workshop in Sporna, Slovak Republic.

The purpose of the workshop was 10 introduce repres: ~atives of industry, consi:Iting
companies and government authorities to the waste minimization concept as it is being
practiced in the U.S. to mitigate environmental poliution caused by industrial activities.

Subsequently, on November 16, 1994, a one (1)- day Waste Minimization Seminar was
held in Bratislava. At this seminar, a practical tep step impiementation waste
minimization procedure as advocated by WEC was dumonstrated to representatives
from ten entities participating in the Waste Minimization Impact Program (WMIP).
Also, it was agreed that each of these enterprises will implement a waste minimization
program at their facilities based on the guidelines recc.zmended by WEC.

June 5 through 9, 1995, WEC’s team consisting of Mr. Nik Mukhopadhyay, volunteer
specialist from Occidental Ciiemical Corporation, Ms. Olga Hauskrechtova, WEC in-
country coordinator, Dr. Bohdan Aftanas, WEC Project Manager, and Mr. Pavel Jech,
Director, Association of Industrial Ecology in Slovakia, visited the following four (4)
industrial plants participating in the WMIP: Chemes in Humene, Chemosvit in Svit,
Novacke Chemicke Zavody (NCHZ) in Novaky and Povazke Chemicke Zavody
(PCHZ) in Zylina. The purpose of the visit was to review what progress has been
made in implementing the commiiments undertaken by these companies in connection
with their participation in the WMIP.

Specifically,

° The General Dircctor was to issue a waste minimization policy statement;

° The company was to establish a waste minimization program, including team
structure, at all factiities; and

° The company was to identify and initiate the implementation of five small, short-
term, r:o/low cost waste minimization projects.

An additional commitment undertaken by these companies was active participation in
the industrv-wide Waste Minimization Seminar at which they will present to other
plants the projects they selected for implementation.
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II. EXECUTIVE SUMMARY

During June 5 - 9, 1995, a World Environment Center (WEC) team visited the
Republic of Slovakia to review the progress of the Waste Minimization Implementation
Program at the following plants:

°  CHEMES in Humenne

°  Chemosvit in Svit

°  Novacke Chemicke Zavody (NCHZ) in Novaky
®  Povazske Chemicke Zavody (PCIZ) in Zilina

Summarized below are highlights of the observations made by the WEC team during
the plant visits:

)

All four plants have developed policy statements and are in the process of issuing
them;

All plants have established organized Waste Minimization programs headed by
assigned persons;

All plants have identified small proje~ts that could be implemented easily. Some of
the plants have identified all five small projects, whereas other plants have
identified one or two large projects. For ease of implementation, WEC
recommends that the large projects be broken down to smaller projects; and

Reviews of plant operations indicate that there are potentials for waste minimization
opportunities at some facilities, especially the older facilitics, such as Novacke
Chemicke Zavody (NCHZ) at Novaky and the Povazske Chemicke Zavody (PCHZ)
at Zilina.
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III. PLANT VISITS

Chemes
(June 5, 1995)

CHEMES produces and supplies energy and utilities in the form of heat, electricity,
coolant and nitrogen to the adjoining Chemlon facility. In the past, both facilitics were
operating as one company.

The plant has an annual wrnever of approximately $35 million/year and employs about
970 workers. A majority of the stocks are owned by the employees.

Mr. Lowesky is responsible for the environmental management activities of the plant.
The plant has established a Waste Minimization Program supported by a statement
from the General Director.

The plant has identified the following three major Waste Minimization projects, some
of which WEC recommended to break down into smaller projects for casier
impl2mentation.

Project # 1: Solid Waste Recovery & Reuse

In 1994, the plant had generated and sent to the regional landfill approximately 4500
MTons of solid waste (papers, rags, plastics, steel, rubbish, etc.) at a cost of
approximately $70,000. In 1995, the projected cost was estimated at $95,000.

A quick review by the project team revealed that over 40% of quantities of solid waste
could be reused with reasonable effort. The major reduction plans include increased
awareness for waste minimization, source segregation, recycle and reuse of the waste
material internally and through the outside recyclers (for papers, glasses and steel
parts).

The waste minimization team established the following reduction goals based on 1993
as the reference year:

° [nl1995 - 40% reduction
° In1996 - 20% reduction
° In2000 - 40% reduction.
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To this date, financial benefits of these measures have not been developed. However,
it can be anticipated that when projected goals are accomplished, savings in handling
solid waste in year 2000 will be at least in the range of $400,000.

The financial benefits of these reductions have to be developed by the plant.
Responsibility and accountability for the project has been established.

The solid waste also includes significant amounts of used mercury lamps which add to
the disposal problem. Based on experience in the US, the WEC team recemmended
that the plant contact the Tamp supplier so that the used lamps could be returned to
them.

Project # 2: Disposal of Alkali Sludge

The plant generates approximately 4500 MTons/year of alkali sludge as a result of
boiler feedwater treatment by lime and other chemicals. At present, the plant spends
approximately $7,000/year for transportation and disposal of this material to the
landfill.

The waste minimization team contacted the Soil Institute at Bratislava to investigate the
possible utilization of this sludge. The Soil Institute determined that this sludge could
be used as fertilizer for agricultural lands. In last year, the plant sold approximately
1500 MTons of this sludge to the farmers and plans to continue with this program.
The financial impact of the project has to be calculated.

Responsibility and accountability for the project has been established.

Project # 3: Reduction of flyash (particulate emissions)

The plant has cight boilers. In some of the boilers, brown coal (high ash content) is
used as fuel. As a result, they have significant particulate emissions from flyash.

The waste minimization team established for this project has developed five sub-
projects to reduce the flyash emissions. The following approaches are being
considered to achieve the reductions:

°  Better control of air flow;

°  Switching to alternate fuels, such as oil or gas;

°  Improvement of refractory lining;

° Installation of cyclones and/or electrostatic precipitator;

° Improved process control by monitoring SO2, NOx and ash contents of
the exit stream.
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By installing a new cyclone at boiler # 3, the plant has been successful in achieving a
reduction of flyash, resulting in savings of about $9,000/year. At boiler # 4, efficiency
improvement of 5% has been achieved by the installation of an electrostatic
precipitator. Several system monitoring and control programs are being considered for
the boiler # 8. The plant is working with several equipment vendors to resolve and
minimize the generation of ashes. It is also expected that significant improvement of
boiler efficiencies can be achieved by improved process control and statistical analysis
of the operational data to predict the operational conditions.

The boilers do not have flame control or any other analyzer/feedback mechanism.
Except tor one boiler, there are no computer control systems. It appears that this
project is capital intensive and cannot be considered as a low cost/high yield project.

Chemosvit
(June 6, 1995)

Main production of Chemosvit is the printing of flexible packaging materials based on
cellophane, polypropylene and polyethylene. This constitutes approximately 80% of
their business. In addition, the plant produces fibers, specialty synthetic films and
packaging machinery. The annual turnover is approximately $100 million/year and has
about 3600 employees. It is a privatized company.

The plant has cstablished a Waste Minimization Program supported by a policy
statement from the Generai Manager. The plant operation is highly automated, modern
and impressive.

Summarized below are the highlights of the five projects that have been selected by the
plant.

Project #1: Minimization of residual inks in gravure printing operation

During the campaign of various gravure printings, paint residues are generated from
roller troughs and roller and equipment clean up operations. Normally these residues
are discarded as wastes, resulting in losses due to cost of raw materials and high
disposal costs.

The waste minimization team has developed a scheme to segregate and recycle the paint
in the next campaign, resulting in recovery from 3,000 tons/month to 10,000
tons/month and savings of approximately $126,000/year.

Mr. Peter Jablonovsky has the responsibility for the implementation of this project.
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The WEC team suggested that the plant follow the principle of “Just in Time” (JIT)
delivery system, resulting in fewer campaigns and reduced waste paints.

Project #2: Minimization of film wastes during production of film packaging
materials

Significant amounts of film wastes are generated during the production of film
packaging materials. These wastes are normally incinerated.

The waste minimization project team has developed a scheme to segregate the materials
at the point of generation and then recycle them back to the process. The team has been
successful in recycling approximately 50% of the material, resulting in an estimated
cost savings of about $9,000 over a five month period, which would amount to
approximately $21,000/ycar. The team plans to continue its program of recycling
higher quantitics of the materials.

Mr. Vladimir Bilek has been assigned to oversee this waste minimization project.

The WEC team recommended that the plant find markets where such film wastes can
be used for other applications and can be sold directly without recovery and recycle.

Project #3: Minimization of CO and NOx emissions from boiler # 9

The plant has eleven boilers that use oil or gas as fuel. The plant is located in a
pristine area of a national park and forest; therefore, the plant is subject to stringent
emission limits for CO, NOx, etc.

The waste minimization project team has been successful in improving the thermal
efficiency of the boiler #9 by switching to natural gas and achieving better process
control in the combustion chamber. This change resulted in an improvement of 0.5%
in thermal efficiency and approximately $7,000/year savings in fuel costs. The plant
plans to implement the same program in ten other boilers in the near future. However,
at the time of our visit, the plant had not established a target date or projected cost
benefit for other boilers.

Mr. Peter Ferjancek, Sr. has been assigned as a leader for this waste minimization
project.

During the visit, the WEC team made the recommendation of installing Low NOx
burners or an ammonia injection system to further reduce the NOx generation.
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Project #4: Minimization of Paint Consumption in Flexographic Printing Process

During the campaign of various flexographic printing operations, paint residues arc
generated from roller vanes and roller and equipment clean up operations. Normally
these residues are discarded as wastes, resulting in losses due to the value of raw
materials and high disposal costs.

The waste minimization project team has developed a scheme to recover, segregate and
recycle the paint in the next campaign, resulting in savings of about $53,000/ycar.

Mr. Peter Sterbak has been assigned the responsibility for the implementation of this
project.

A suggestion was made by the WEC team to follow the principle of “Just in Time”
(JIT) delivery system, resulting in fewer campaigns and reduced waste paints.

Project #5: Minimization of Calcium Milk Waste

The plant uses calcium milk for neutralization of wastewater cffluents. Calcium milk is
produced by the slaking of lump lime in the slaking drum. A significant amount of
residue is generated during the slaking operation due to the presence of high levels of
inert impurities present in the solid lime. At present, this is disposed of in landfills.

The waste minimization team has been successful in identifying new suppliers of solid
lime containing only 0.2% of inert materials (compared to 9% in the past). This
change has resulted in 45 MTons/year of lime savings and cost savings of about
$2,300/year.

Mr. Julius Frkan has been assigned the responsibility of implementing this project.

During the visit, the WEC team recommended purchasing and using calcium milk
directly. thus avoiding the step of producing the lime milk.

vacke Chemicke Zavod HZ
(June 7, 1995)

The plant produces a mixture of organic and inorganic chemicals. The major product
lines include caustic, chlorine (using mercury cells), ethylene dichloride, vinyl chloride
monomer, polyvinyl chloride, hydrochloric acid, polyvinyl acetate, acetylene, and
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various surfactants. Starting from their own raw materials, they also produce several
consumer products, such as vinyl floor coverings, vinyl window casings, elc.

The plant has an estimated turnover of $123 million for1995 and employs
approximately 2500 men and women. It has been a public company since 1994 and is
still undergoing several organizational changes, including formation of a partnership
operation with ENICHEM, the Italian chemical company.

The plant has established a waste minimization program supported by the general
Jdirector. A policy statement is being finalized.

The plant has sclected a laroe waste minimization project which focuses on the
reduction of surfactants discharged into the Nitre river. The surfactants are based upon
ethoxy amines, ethoxy fatty acids and cthoxy and propoxy aliphatic or aromatic
compounds. WEC’s tean: indicated that the main project should be broken down to
several smaller projects based on sources of generation of surfactants.

The waste minimization team has estimated a potential savings of approximately
$35,000/year from this project when completed. The team has been successful in
optimizing the use of surfactants in the PVC emulsion reactor clean-up operation,
resulting in estimated savings of about $18,000/ycar. One of the ideas implemented
involve washing the reactor after every 50 batches instead of after every few batches as
in the past, thus resulting in a significantly reduced quantity of surfactants in the
effluent.

In the areas of possible reduction of surfactant discharges from the tank wagon cleaning
operation, the WEC team made recommendations to consider allocating tanks for
dedicated product, thus minimizing the need for washing after tanks are returned empty
from the customers. The WEC team also suggested that the increased use of bulk
containers be considered for shipping and receiving of the products and raw materials,
thus reducing the need for more drum washings.

The Technical Director has the responsibility for implementation of the project.

Povazske Chemicke Zavody (PCHZ
(June 9, 1995)

The plant manufactures both organic and inorganic chemicals. The main product lines
include manufacture of 6-caprolactum, methyl methacrylate (MMA), polymethyl
methacrylate (PMMA), polyamide-6, ammonium sulfate, sulfuric acid and several fine
chemicals. Based upon some of these products, the plant also manufactures floor
coverings, window frames, kitchen sinks and various injection molding products.
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The company’s annual turnover is $70 million/year and has 1500 employees.

The plant has established a waste minimization program supported by the general
director. An official policy statement has been drafted and will be issued shortly. The
plant personnel has been involved with a Norwegian waste minimization program for
over a year.

Only two waste minimization projects were identified for implementation.

Project #1: Waste Minimization of Polyamide Process

During the depolymerization step of the polyamide manufacturing process, significant
amounts of residues are formed in the veactor, and are subsequently sent to landfills
after each batch.  Also, water solution of caprolactum from the depolymerization
process contains various undesirable impurities which are adsorbed in carbon beds.
The spent carbon is disposed of in landfills.

The waste minimization project team developed the following ideas to reduce the
residues and impurities:

° Improvement of raw material quality;
°  Switching to better quality carbon for adsorption;
- ©  Regeneration of carbon by steam; and
°  Process optimization to reduce residue formation.

It is estimated that the implementation of the above ideas could eliminate as much as
50% waste generation from this process, resulting in savings of approximately
approximately $140,000/ycar. The team has completed an excellent cost/benefit
analysis using a spreadsheet to prioritize the actions.

Mr. Richard Sladky is the team leader for this waste minimization project.

Project #2: Waste Minimization of MMA and PMMA Processes

During the ~rocess of manufacturing MMA and PMMA . liquid wastes arc generated
from the organic residues of the rectification and from the organic layer of storage
tanks of the waste sulfuric acid. Also, a significant amount of solid wastes arc
generated in the esterification reactor and from the storage tanks of the waste sulfuric
acid. At present, all of these wastes arc incinerated.

The waste minimization project team has developed the following recommendations for
implementation:
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°  Combination of waste acid with sulfur to produce sultur dioxide to be used in the
process;

® Addition of inhibitor during the amidation reaction step to prevent pyrolysis of
product;

°  Substitution of sealing materials to prevent formation of residues; and

° Improvement of mixing in the reactor by improved nozzles.

The waste minimization team developed cost/benefit analysis and prioritized the options
for implementation. It was estimated that implementation of the first two options will
yield approximately $21,000/ycar of savings.

The project has been assigned to Mr. Marcel Haver and Mr. Miroslav Sabo for
implementation,

The WEC team recommended that the plant secure raw materials of better quality and
mprove the process control systean in order to reduce the residue formation during the
reaction step.

10
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IV.  BUSINESS CARDS OF CONTACTS
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LAMEMOTSVIT

Dusan SMINCAK
Production Director

CHEMOSVIT CHEM, Ltd.

059 21 Svit - Slovakia
Tel.: 0042/92/56263 Fax: 0042/92/55886 Telex: 078 232-3

Chemosvit CHEM
akciova spoloénost
LHEMISVT Stirova 101, 059 21 SVIT

SLOVENSKA REPUBLIKA

Dipl. tng. Peter Ferjancek

/ivotne prostredie

Tel.: 092/55011-19 Teletax: 09256580,
hL2017.2141 S5H8BG6A

CHEMOSVIT 059 21 SVIT

( ;,/

Telefdn:092 /55011 k1.2393 Privat:

Telex:078232-3 L.Svobodu 2568/38
Telefax:042/92/56580 058 01 Poprad-Juh

SLOVENSKO

Ing. JULIUS FRKAN
technoelsg divizie komplexného
spracovania druhotnych surovin

Chemosvit GHEW
akciova spolocnost
LEEZISVIT Sigrova 101, 059 21 SVIT

SLOVAK REPUBLIC

Milan DURCA

Technical Deparvmnent

Tel.: 0042/92/550 11-19, k1. 2952 Teletax: 0042/92/558 64

C HTMOb\ IT, akciova spolecnost
LHENTSV/r Swirova 101, 05921 SVIT
SL OVENSK()

Ing. Michal DROBNY
vedici divizie SO a VO

Tel.: 092/56860 Privot :
fax: 042/92/56580 Tel.: 092 55367

Vladimir BALOG

Finance Director

LHEMTSVIT

CHEMOSVIT CHEM, [td.

058 21 Svit - Slovakia
Tel.: 0042/32/56614 Fax: 0042/92/56580 Telex: 078 232-3

CHEMOS V/T@,,AM}.,

Ing. Peter Jablonovsky

technoloa fanet

A

CHEMOSVIT 059 21 Suit

Telefon : 092/550 11-19 ki 2897 Fax 092/5588%

LHEMOTSVIT

Ing. Peter Sterbak

veduci ORKK PE vyrobkav
a liatych téli

tol.: 092/ 5501119 ki.2273, 2064
fax.: 092/55879
tolex: 078/232-3

CHEMOSVIT CHEM as.
059 21 SVIT SLOVENSKO

Chemosvit CHEM,
LCHEMZG 77 AhClova spolocnost
Sturova 101, 059 21 SVIT

SLOVENSKA REPUBLIKA

Ing. Juroslay Sugarek
vedudi addelenma vvroby tepla a upravy vody

cl D92 3361 19 KL 250
ol

Fax. 104921 56953
36769


http:CHEMJSV].IT




CH_EA_/]@/’ Ak C@g |

Dipl. Ing. STEFAN BRINKOS
cnector of techiical servises TVAN MA T]AS

general manager

CHEMISa.s.

Chemionska 1

Tel 093363 342
2, e,

P(;x 8:?‘::320'2 '3?17')() 2 Chemlonska 1

DIC: 31695426/703 066 33 Humenné Tel.: 042 1 0933 | 67 250
VUB €. (.0 408532 /(200 Slovakia Fax: 042 / 0933 | 62 837

HE'M e 066 33 HUMENNE
. e SLOVENSKA REPUBLIKA
JAN ALEXOYVIC s

Pleseiel & Feehneal Sery e

DIPL. ING. PETER MAURITZ

M Power Produchon Managoer
3. 8.

ChElits a
Chestt e g !
lel W33 al2li
Tx. 76325

CHEMLONSISA 1, 066 33 HUMENNE, SLOVAKIA

TELEPHONI (00 2y 093:8-889-05437 Foa 3363651 PRIVAT:
1ICO. 316 95 20 ul. Tiebicsko 10
DIC 316954 967003 06 01 Humenna
VUBC. U 408532 / 0200 Tel. 0933/63 392



V.

WIMIP Progress Evaluation Visits to Plants

PROFESSIONAL BACKGROUND OF WEC VOLUNTEER SPECIALIST
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PROFESSIONAL BACKGROUND OF WEC VOLUNTEER SPECIALIST

NIK MUKHOPADHYAY

Feasibility Studies, Process Development, Engineering Design & Construction,
Manufacturing, Quality Improvement and Environmental Management experience for
the following product lines/industries:

Formaldehyde

Benzaldehyde

Maleic Anhydride

Chloro-toluznes (e.g.. Ortho/Para chlorotoluenes, Ortho/Para chloro
- benzaldehydes, Crtho/Para chlorobenzoic acids, etc.)

Urea

Triazolzs (Benzotrizzoles and Tceluotriazeles)

Methyl Anthranilate

Epichlorohydrin
S. Epoxy Phenol NovolacsEpoxy Cresol Novolacs
10.  Epoxy Resins (Basic Liquid Resins and other specialty resins, ¢.g., Araldite)
11. Antioxidanty and Heat Stabilizers for plastics (e.g., JRGANOX, Chimassorb, etc.)
12. UV Light Stabiiizers for coatings and plastics (e.g., TENUVINS, HALS, etc.)
13.  Caugtic & Chlorine
14.  Petrochemicals (Benzene, Xylene, Butadiene, etc.)
15. PVC & VCM

B W R e

el B



