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INTRODUCTION
 

BACKGROUND AND PURPOSE OF TRIP 

In June 1994, the World Environment Center, under agreement with USAID, visited nine plants 

in te chemical sector industry in Poland to facilitate development of a waste minimization 

program in each of the plants. Based on this visit and technical services provided, each of the 

plants developed a plan for implementing waste minimization projects. A second visit was 
of this second visit was to reviewconducted from November 1 to 12, 1994. The purpose 

progress made in each of the plants, evaluate the projects identified, and offer recommendations 

for further development of the waste minimization programs. The findings from this second 

visit are presented in this report. 

ASSESSMENT TEAMS AND COMPANIES VISITED 

TEAM 1 

Thomas A. Pluta, Program Manager, World Environment Center 

Dr. Mohan Vadekar, Volunteer Expert, Exxon Chemical (retired) 

Saul Elishewitz, Volunteer Expert, Allied Signal (retired, 

Companies Visited: 

Viscoplast, Wroclaw 
Kedzierzyn Nitrogen Works, Kedzierzyn-Kozle 
Blachownia Chemical Works, Kedzierzyn-Kozle 
Organika-Azot, Jaworzno 

TEAM 2 

Dr. George Laszkiewicz, Project Manager, World Environment Center 

Dr. Avijit Dasgupta, Consultant, Envirocon International 
Dr. Raymond Feder, Volunteer Expert, Allied Signal (retired) 

Companies Visited: 

Bonarka, Krakow 
Polfa, Warsaw 
Polchem, Torun 
Boruta, Zgierz 
Boryszew, Sochaczew 

The report was prepared by Avijit Dasgupta Ph.D. of Envirocon International. 
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EXECUTIVE SUMMARY
 

This report presents the findings and recommendations from the second follow up visit by two 
teams of World Environment Center (WEC) consultants and volunteer experts in connection with 
the WEC Waste Minimization Impact Program (WMIP) in Poland. The report focuses on the 
chemical sector industries in Poland. The visits took place from November 1-12, 1994. 

In June 1994, the WEC team of consultants and volunteer experts began the WMIP and visited 
nine chemical plants. The purpose of that visit was to assist the plants in organizing a waste 
minimization program, facilitate the identification of projects, and offer recommendations and 
guidelines to develop a plant specific waste minimization program. 

During this second follow up visit, the objectives were to review progress made in the nine 
plants relative to identification and development of waste minimization projects, to evaluate the 
projects proposed or being implemented, and to offer recommendations to facilitate establishment 
of a long-term waste minimization program in the plants. The WEC team also reviewed 
equipment requests (under $10,000) submitted by the plants as part of the WMIP. For those 
plants which have not submitted equipment requests, WEC discussed their equipment needs and 
offered suggestions. 

In general all plants visited have made significant progress in identifying waste minimization 
projects. In most plants, some projects have been completed. Several projects are in progress
in all plants. Plant personnel demonstrated a high level of motivation and technical competency
in implementing waste minimization projects. Waste Minimization Committees are active in all 
plants and continued to improve both their organization and implementation skills. A good
general understanding of the benefits of establishing a waste minimization program exists in the 
plants. 

A general observation was that significant efforts were being made to identify and to quickly
implement numerous waste minimization projects. Quick and steady progress is important in 
demonstrating success of the waste minimization program and motivating plant personnel to 
participate in the program. Most of these projects are relatively small but demonstrated good
economic and environmental benefits. Several plants have also implemented employee incentive 
programs to raise awareness and generate waste minimization suggestions. 

While good progress is being made in implementing the projects, more emphasis is needed in 
systematically evaluating the benefits of the projects. This, in part, may be due to consideration 
of a limited number of factors in the economic evaluation and in the methodology used to 
calculate the benefits. Use of the Net Present Value (NPV) calculation would provide additional 
basis for evaluating the financial benefits of projects. 
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There appeared to be a lack of a clear understanding of how individual projects contribute to 
meeting the company's overall waste minimization goals and objectives. In some of the plants, 
clear goals and objectives still need to be established, as well as a strategy to expand the waste 
minimization program to the entire plant. 

Good project documentation would provide management with reliable information to make 
prudent and well informed decisions in selecting projects with the best return on investment and 
protective of the environment. It is recommended that the standard format and guidelines for 
project evaluation provided in the training manual (Ocena Mozliwosci Minimalizacji Odpadow) 
be followed more closely to obtain a realistic and comprehensive result of project benefits. 

Finally, expanded use of available resources, especially consultants, equipment suppliers, and 
other WM1P participating companies would enhance the implementation of the program. 
In summary, almost all plants are well positioned and making good progress in implementing 
waste minimization projects. Added emphasis on programmatic goals and objectives and more 
comprehensive evaluation of project benefits would significantly contribute to the establishment 
of successful long-term waste minimization programs in the plants. 
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FINDINGS AND RECOMMENDATIONS 

POLICIES AND GOALS 

Waste minimization policies and goals set the framework within which a comprehensive long 
term program can be developed and carried out. They are an indication of the commitment of 
management support. In most cases, waste minimization projects are actively being implemented 
and good progress has been achieved. In some plants a waste minimization policy and goals and 
objectives have not yet been established limiting the awareness of employees regarding the 
purpose and direction of the waste minimization program and slowing expansion of the program 
throughout the plant. 

Finding: Waste minimization projects are being implemented, but in some cases without a 
clear understanding of how and to what extent the projects contribute to meeting the company's 
waste minimization goals and objectives. 

Recommendations: 

In order to establish and expand the waste minimization program throughout the 
plant a waste minimization policy should be prepared and widely publicized. 
Where waste minimization policies have been prepared, they should be 
periodically reviewed and amended to reflect any changes. 

Establish and publicize clearly defined goals and objectives; and regularly review 
and amend them to reflect changing priorities and accomplishments. 

WASTE MINIMIZATION COMMITTEES 

In general, good progress has been achieved in implementing waste minimization projects. As 
the waste minimization program develops it is necessary to have a well thought out plan to 
maintain interest and to expand the program in the plant. The role of the WMCs should be as 
a "steward" to lead, organize and oversee the program. 

Finding 1: Based on recommendations from the prior plant visits, all companies have taken 
action to broaden the composition of the Waste Minimization Committees (WMCs). The WMCs 
have also included staff representing maintenance, finance, and safety departments. 

Recommendation: WMC members should be actively involved in evaluating and comparing all 
waste minimization projects from their particular areas of expertise and responsibility to ensure 
that all waste minimization projects receive a comprehensive review. 
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Finding 2: In some plants, senior management involvement and active role in the program 
could be improved. Total worker participation and a team approach in working with WMC is 
critical to maintain the momentum that has been established in the waste minimization projects 
and achieve long term success of a company-wide waste minimization program. 

Recommendation: More active participation of senior management in the waste minimization 
program is recommended by more regular meetings with the WMC or reports on progress 
toward meeting established objectives. 

Finding 3: While many waste minimization projects have been identified and are being 
implemented, most projects are not yet selected based on their contribution to reaching waste 
minimization goals. While most WMCs were actively involved in identifying projects, there is 
still a need to monitor the progress to meet goals. 

Recommendations: 

It is important for the WMC to develop a set of clearly defined goals, objectives and 
schedules. Projects should be tracked using project logs. Waste minimization projects 
should be selected and prioritized to achieve overall program objectives of the company. 

WMC should establish both short term and long term "milestones" to monitor the 
progress of the waste minimization projects. Measurable performance parameters should 
be used to regularly evaluate progress of projects. Some examples of measurable 
parameters are: (1) lowering of cost of production in $ per ton of product due to waste 
minimization, (2) lowering of energy consumption in KWH per ton of product due to 
waste minimization, and (3) lowering of cost of waste discharge and disposal per ton of 
product due to waste minimization. 

Finding 4: Currently, projects appear to be selected for their ease of implementation and low 
cost. This is a good initial approach to raise employee awareness and to quickly demonstrate 
success of the waste minimization program. However, limited resources will require that 
projects be compared to select the ones with best economic and environmental return. Good 
technical, economic and environmental feasibility analysis and comparisons will become 
increasingly important as low cost, no cost projects are completed. In the future, projects with 
higher capital cost will need to be more carefully compared in order to select the projects with 
the best return on investment. 

Recommendation: Establish procedures and forms to review and compare future waste 
minimization projects using information in the manual (Ocena Mozliwosci Minimalizacji 
Odpadow) as a guide. 

Finding 5: In a number of cases, there did not appear to be a high level of awareness or active 
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shop floor worker involvement in the waste minimization program. All employees need to 
clearly understand why and how the waste minimization program is being implemented, how 
they can participate, and how they benefit. 

Recommendations: 

* WMC should prepare and distribute regular progress reports through appropriate means 
(newsletters, posters, meetings) to all employees. 

Prepare and distribute forms for waste minimization project suggestions. Include 
information on any incentives and rewards for projects which are selected. Where 
possible, some immediate award should be made. 

Finding 6: Project documentation measures need to be improved. Additional emphasis must 
be given to documenting and reporting the results and how specific waste minimization projects
contribute to meeting the company's waste minimization policies and goals. 

Recommendation: In order to accomplish this objective, WMC should establish standard 
procedures and forms to describe waste minimization projects (Appendix J). 

HEALTH AND SAFETY 

Health and safety is a critical element of the waste minimization program since it demonstrates 
management commitment, the need for attention to detail, and like waste minimization, it must 
be practiced each day by every employee. A comprehensive health and safety program is 
another demonstration that preventing problems is cheaper than correcting them. 

Finding: In some plants, management does not stress or enforce good personal health and safety
practices based on observations made during the visit. 

Recommendations: 

* A stronger management commitment to worker health and safety needs to be 
demonstrated by management staff following health and safety practices required of 
employees, e.g. using hard hats, safety goggles. 

Increase worker awareness of good health and safety practices including a more extensive 
and regular training program for all workers; installing posters and signs emphasizing
good health and safety practices throughout the plant; recognize and reward and publicize
good health and safety performance, e.g. number of accident free days; increase 
supervisor accountability for worker performance. 
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WASTE MINIMIZATION PROJECTS 

More than 75 waste minimization projects have been identified, completed or are in progress 
among the nine participating plants. Estimated savings from waste minimization projects 
(implemented and in progress) are over $1,000,000 based on plant investments of $400,000. 
They include operational, equipment and process changes, as well as chemical substitutions. 
The number and scope of these projects, from simple to complex, are good indicators of the 
degree to which the companies are integrating waste minimization as a regular practice. Several 
companies indicated their objective in not comparing project alternatives at this time was to 
quickly demonstrate to employees that waste minimization is possible. Considerable effort and 
money may be expended in implementing numerous small projects that may not provide a 
substantial benefit. Therefore, more attention must be directed in four important areas: (1) 
evaluation of projects, (2) comparison and selection of waste minimization projects; (3) proper 
documentation of project results and (4) tracking of projects with regard to meeting waste 
minimization goals and objectives. 

Project evaluations using a systematic method which meets company needs will provide realistic 
and comprehensive information on the economic and environmental benefit of a waste 
minimization project. Management and the WMCs can then make prudent and well informed 
decisions for selecting and prioritizing projects that have the best return on investment and are 
protective of the environment. 

Finding 1: Projects selected for implementation are not being evaluated and compared to 
determine which project offers the greatest economic and/or environmental return. 

Recommendation: Establish a review procedure which ensures that all projects are evaluated 
for technical, environmental and economic feasibility (See Ocena mozliwosci minimalizacji 
odpadow, Rodzial IV, pages 25-30 and Annex J). The forms should be used as a guide and 
modified to meet local needs. Projects should be compared to evaluate their relative success and 
benefits in order to appropriately set project priorities in the future. 

Finding 2: Cost accounting procedures which assign waste disposal charges to the generating 
source are not yet in place in most companies. Two plants, Viscoplast and Boruta, are currently 
establishing such practices. Much cost data is available and can be used to compare one project 
to another. However, there appears to be some reluctance to use estimates where actual 
information is not available. 

Recommendations: 

Establish regular procedures and forms to ensure that all projects are equally compared, 
considering capital, operation and maintenance costs. Comparisons based on estimates 
can provide a measure of assurance if all appropriate cost factors are considered. 

11 



Only those projects that are consistent with the company's policies and goals should be 
pursued. 

Set up an accounting system to allocate costs to generating sources. 

Finding 3: Inflation and variable loan conditions introduce an element of uncertainty in 
evaluating the economic benefits of alternative projects. 

Recommendation: Use of the Net Present Value (NPV) computation should be considered as 
another method of comparing economic benefits. The financial calculator provided to each 
company makes use of the NPV method fast and easy. 

Finding 4: Waste minimization project documentation procedures and record keeping systems 
are not well developed. This limits the sharing of information among involved persons thus 
losing the benefit of different viewpoints, additional information, other alternatives and 
possibilities and more comprehensive reviews. Good information, organized and accessible to 
many persons, is also valuable in raising awareness about the successes of the waste 
minimization program. 

Recommendation: Prepare waste minimization company and project description reports for 
each project using the formats provided by WEC (Appendix J). These should be modified to 
meet company needs. 

Finding 5: A clear understanding is missing of how to organize, measure and report the 
benefits of these individual projects toward meeting company waste minimization policy, goals 
and objectives. Where specific objectives have not yet been established, the potential to maintain 
momentum and expand the program will be limited. 

Recommendation: Establish a project tracking procedure. Projects should be tracked by the 
Waste Minimization Committee from beginning to end, with the results compared to the specific 
waste minimization objectives of the company. 

RESOURCE UTILIZATION 

Several types of resources are available in Poland which can be better used to carry out the 
waste minimization program. These include WEC sponsored local consultants, equipment 
suppliers, professional associations, waste exchanges and the Pollution Prevention Centers. 

Finding 1 : Except for a few plants, local consultants are not sufficiently being involved in 
developing and evaluating waste minimization projects. Some reasons for the reduced use of 
consultants may be related to concerns about confidentiality of information and limited 
experience in defining and managing consultant responsibilities. Consultants can provide the 
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industries with information from a wide variety of technical literature data base sources and 
equipment suppliers, and their experience with other plants. 

recommendation: Develop specific project assignments for the consultant with specific 
expectations and time schedules. If needed, confidentiality agreements should be included. 
These could include obtaining information on process technologies and equipment; preparing test 
protocols, conducting sampling programs, and preparing project descriptions of completed 
projects. 

Finding 2: Industry personnel do not appear to have extensive professional development 

opportunities due to limited resources. 

Recommendations: 

Informal seminars en waste miniipi-ation could be organized among participating. 
companies to share their experiences. Companies should budget sufficient funds for 
employees to attend conferences and meetings. Persons who attend the seminars and 
conferences should be responsible for presenting short seminars for other company 
personnel about the experience gained at the meetings. 

* 	 Participating companies should contact the WEC Pollution Prevention Centers (PPC) at 
the Technical University of Lodz and at Atmotherm in Opole. The purpose of the PPCs 
is to offer a wide variety of technical support services to facilitate the implementation of 
waste minimization programs in Polish industries. This will include technical literature 
on pollution prevention, catalogs of equipment suppliers, computerized literature search 
facilities, list of consultants and expertise and services available, selected pollution 
monitoring equipment, and training services. Participating companies can provide 
valuable experience in helping the PPCs identify the needs of industries and in 
developing the centers as focal points of professional activities in the area of pollution 
prevention and waste minimization in Poland. 

Finding 3: There are a number of companies which generate wastes which may be used as raw 
material for other companies. The possibilities for such "waste exchanges" are not adequately 
being considered by the plants. One example under consideration is the use of calcium fluoride 
wastes from fertilizer plants in steel mills or using waste pickling acidic liquor from steel mills 
as a neutralization chemical in tanneries. Currently at least two plants in Poland are using this 
kind of waste exchange program. 

Recommendation: Industries should consider opportunities for a waste exchange to identify 
other plants which may be interested in using selected wastes as raw materials. Thus costs of 
waste disposal and discharge fees are minimized or eliminated, and adverse environmental 
effects are minimized or avoided. This alternative will require determinations of economic 
benefits, waste and raw material compatibility. 
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COMPANY SPECIFIC REPORTS 

COMPANY NAME: Azot 
LOCATION: Jaworzno, Poland 
DATE OF VISIT: November 4, 1994 

MEETING ATTENDEES 

Stanislaw Zietek Managing Director 
Stanislaw Herman Production Director 
Jan Pierog Head, Environmental Department 
Danuta Pikula Chief of Technology
Elzbieta Maturszewska Research & Development Laboratory 
Ryszard Kotulski Chief, Energy Department 
Krystyna Karcz Environmental Specialist
Maria Taborski Technologist, Environmental Protection 
Jan Pluta Chief, Investment & Maintenance 
Lucyma Rozmiarek Economist 
Marian Pabiczuczyk Technical Director 
Zygmunt Kasprowicz Consultant, Prosynchem 
Danuta Barglik Consultant, Prosynchem 
Henry Sojka WEC Coordinator 
Romuald Michalek WEC Vice President 

OVERVIEW 

Azot has completed two of 15 waste minimization projects. Estimated savings from the two 
completed projects is approximately $25,000 based on investments of $2000 for a payback
period of about one month. These are the first projects for which an incentive was awarded. 
The recipient will receive 5%of the savings achieved. This can be an immediate, partial and/or
full payment at the discretion of the General Director. The Waste Minimization Committee was 
expanded to include a maintenance representative. While the progress was characterized as slow 
by a plant representative, it appears that the definition of success and progress is still related to 
the size of a project and savings. 

Concerns about releasing unsubstantiated data coupled with resistance to using estimates works 
against the value of publi 'zing success to raise awareness, even within the company.
Nonetheless, the company is approaching the waste minimization in an orderly and systematic 
way. It would benefit from beginning to link and publicize specific project results to established 
waste minimization goals. These goals need to be refined since they are presented as a range
of values due to differences of opinion among WMC members. One especially notable public
information activity was a seminar organized by Azot for other local industries and local officials 
including environmental agency representatives. 
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PROJECT STATUS 

Azot has identified 15 waste minimization projects and will submit a project status summary 
report to WEC. The two completed projects are fully described in Appendix B. 

Project # 1 - Recycling of Rinse Waters in DCAP Production 
This project increased product yield, reduced raw material usage and reduced wastewater 
treatment costs by $12,983 on an investment of approximately $1,100. 

Project #2 - Recirculation of Distillation Residues from DCAP Production 
This project reduced raw material and energy costs by $11,885 on an investment of 
approximately $1,000. Additional suggestions for possible waste minimization opportunities are: 

1. 	 Additional product recovery through the use of nitrogen in the thin film evaporator to 
enhance vaporization of DCAP from the distillation residues. 

2. 	 Minimize product loss of DCB by using an inert solvent to minimize the chlorination 
potential of DCAP in the thin film evaporator. 

3. 	 Increase the use of recycled water from the wastewater treatment plant instead of more 
expensive mine water by use of spray nozzles to cool incoming wastewater. 
A list of proposed projects will be sent to WEC. 

EQUIPMENT REQUEST 

Several 	equipment alternatives were identified: 

1. 	 Chemical Oxygen Demand (COD) analyzer to evaluate waste stream discharges and use 
the information to optimize process operating parameters. 

2. 	 Contactless liquid flowmeter to measure water and other liquid flows and identify water 
conservation and raw materials savings opportunities. 

3. 	 Process simulation software to better evaluate process designs and operating conditions. 
Azot estimates that on average, a 10% improvement in yield can be achieved through 
better estimation techniques. 

RECOMMENDATIONS 

1. 	 Prepare and distribute more specific goals and objectives of the waste minimization 
program to continue program momentum established through short term pr,'iects. 

2. 	 More emphasis should be given to quantify how waste minimization project results are 
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meeting the company's overall waste minimization goals. 

3. 	 Use of estimated data to quantify project results and performance should be encouraged 
and not only limited to use of fully substantiated data. 

4. More emphasis should be given to publicize the results of waste minimization pmjects. 

ACTION ITEMS 

A. AZOT 

1. 	 Prepare project descriptions of completed and future projects in English using WEC 
provided guide. 

2. 	 Complete equipment justification(s) for equipment to be purchased by WEC. 

3. 	 Submit current and proposed project status list to WEC. 

4. 	 Submit complete analysis of AlCI3 wastewater stream to WEC (pH, residual organics
and inorganics, water content, volume, physical state, etc.) for possible waste exchange 
use. 

5. 	 Identify other possible flocculent users for possible "waste exchange". 

6. 	 Contact Institute Francais du Petrol regarding updates on Friedel Kraft synthesis. 

B. WEC 

1. 	 Fax COD and flowmeter specifications. 

2. 	 Obtain information on possible waste exchange opportunities in Poland. 

3. 	 Send a list of aluminum catalyst manufacturers to Azot. 

4. 	 Contact aluminum waste generators regarding alternative uses. 
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44ZAIKLAJIY JCIPMIUZNE >W IGANIKA - AZOTV<: 

321 0 JAWORZNO FWorld Environment Center 
tul. '9o na 94 419 Park Avenue South 

Suite 1800 
NEW YORK , NY 10016 
USA
 

LTel/212/683-4700 Fax:/212/6835.9o5J 
Wast 9nak: 	 z di Ia Jiworzno, dilih 

i)OTYCZV: Flal raport concerning realization of Waste Minimization 

Program.
 

With reference to our talks on 14 of November we send
 
the final report concerning realization of waste minimization
 
program implemented with cooperation with WSC-New Jork.
 

I 	These environmental project have been implemented and
 

realized:
 
I# Industrial water recirculation project.


(Ni
C) 2. Aluminlum waste reduction - school project.
 

3. 	 Project of partial recirculation of wastes containing 
DCAP from after distillation.
 

II The advance of other projects:
 
1. Reduction of raw material consumption - the project
 

is being implemented. This is a-no cost project.

0_2 
 The effects will be estimated after the annual balance is
 

calculated,
 
2. Reduction of steam consumption - the project is being 

implemented. By the end of 1995 the project will 
be entirely realized, Meanwhile the change over 
from steam geating to water heating is being tested, 
The effects calculation will be possible after the project 
is realized. 

3. Reduction of water consumption - the industrial water
 
recirculation Froject has been implemen-ed as a part of
 
this task.
 

4. 	 Reduction of quantity and harmfulness of solid wastes, 
water wastes and off-gases - the project is being__/_ 

;\dl'v% 	 o' T. (, . I,~.v ,I I %v Kalmh , t l It M limi r7%mil %& .,d~l. 7-11 

I-., 	 N; 21:-l1:4; 

Prosryfl 1.U4m-N 7 o 



implemented. The effects will 
be estemated after the annual
 

balance is Calculated. 

Reduction of quantity and harmfulness 
of. 1umlnium wastes
 

f. 
- proJrctinstAllation
from the chlorfenvlnfoo 


has 	been realized. 

6. Reduction of wastes from 
distillation duning the chlorfenvinfol
 

project has been realized.
 process -

Reduction of raw materiAl 
consumption for liquid Product
 

7. 
- processes -	same as item 

no. I 

8. Reduction of quantity 
of wastes arising during 

cleaning
 

no. 	 I. 
of liquid products - same as Item 

process 

Reduction propellant losses 
in aerosol filling proceSS
 

9. 
the project has been cancelled 

after analysis of filling
 
-


machine construction was 
done,
 

of liquid wistes
harmfulneosof quantity and
10. 	 Reduction 


orbing in production of 
Mied7iln -


Reduction of steam consumption 
in production process of
 

11, 
Miedzian - two subjects are being examin.,d 

by Research
 

Institute that is why they havebeen excluded 
from the 

Waste Minimization Program. 

the cbanilng process
of wastes arising during

12, 	 Reduction 

of installations for production 
of suspended powders ­

. The effects 	will be 
the 	project is being implemented 


estimated after the annual 
balance is calculated.
 

13. 	Reduction of wastes from 
pachages of row materials 

­

partially im-plemented. Only 
bip pachages are used for
 

Chlordazon from SlovaR Republic. 
The effects will be
 

est imated after annual belnnce is 	calculated. 

6urinl. painting
 
14. 	Reduction of organic eft-gases 

arising 


- the project has been
 
process of aerosol containers 


cancelled.
 
on 	 ­of containers 


PV wastes during the rroucti15. 	Reduction of 

th" production of bottles 
intended for Pnolofoa 

- because 
PF is required/

/only for these bottles 
pure

has 	decreased 

the 	problerm has disappeared. 
For other containers recycling
 

is practised ofter milling 
them.
 



As it atSONa from the above statement , the subjects 1-4 

are long - term subjects which will be realized after the formal 

cooperation with W C is completed. 

On the contrary, other projects have to be postponed 

due to difficulties arised / to the time when Research 

Institute finishes work/. 

140river we resigned from the implementing projects no- t
 

9,14 and 15.
 

After the annual balance is cAlculated and the effects
 

are eatimated Waste Minimization Committee will send the
 

.
additional informations by the end of January 1995 


We think that our company is able to aet as a mentor for
 

other companies to share our experienoe and assist in
 

formulating waste minimization projects.
 

//
) .­

z Ir 



WEC - Poland Waste Minimization Project Company Description 

Please Complete for Each Company 

CornpanyName: "Organika-Azot SA." - Jaworzno 

Dale completed: 09 .12.94 

Company Representative and Title: Mx f;. Zi.i1;ek Vyeneral Manager 

In what year was th company founded? "I -

What product(s) does the company produce? 

Pesticides and semiproducts for others plants.
 

Does the company export products outside Poland? 
yes, please list h top three export nations)(If 

Yes, Holland
..


How many employees does the company have? 
8OO
 

What are ths company's annual earnings (In dollars)?
 
about 10 000 000 USD
 

In What year did t".oompany first havean environmental division or employees
 
workdg on envronmental affairs?
 

from 1965 
Does the company have a separate environmental division, or are employees at all levels of
 

staff and anma ment Involved In environmental affairs for their divisions?
 

Yes, 

Please describe the kinds of environmental training given to employees not directly Involved in 
environmental ffairs. 

In time of Safety training some people have given information
 
of enviromental affairs.
 

Pleaue give a brief,history of environmental activities at the company, Including any 
waste minimizalion projects completed prior to WEC projects (use additional 
papga f necuoeary) 

a) 	factory start up the water treatment plant in 1')O, 

h) "Azot" NMild the waste disposal. plant near the factory, 

c) "Azot" continued work with the plarit incinirator systen, 

d) 	 from 19'3 "Azot" coop:erated with WEC and finished
 
three waste rinl,,,ization projects:
 

- reduction of waste-waters from hydrolysis a.id wa±shing 
of aluminum comp]ex DCAP 

- partial redistillation of organic wastes arlsing, in the 
purifLcation process of raw DCAPI 

- industrial water recycling 



----

IiXteI1dtd Vage TI. 

,-* . . t**~~il IVIAl, IIO(.Pictre Complete for Each Project 

CoMpany Name: Zaklady rhoic ne ,Org- a.zc t" S.A, in Jawo'z"nO 

Date completed; September, 1994.S 

Company Represenfatlve and Title: 

I. Waste Minjmizalion Proc ..
 
Ttle 
 RecyclIn8 of industrial water.
 

2. Waste MCnimization Technique" CH EQ PS 
that apply)(circle all 	 thrdb 

.Chemical(s) onOther 	 (describe)Effected Chemical Na I 'ame Energy Units (check
 
(use additional sheet f 
 all
that ippy)necessary) 

Elecmchy
Pole and form of chemical In Raw malerial G L S Raw material G L S Coalproduction process: Product G L S ProductGz 08gS. L= iquid, S = solid Waste 	 G L S Natural GasG( at
 

(Cirle allthat apply) G L1edOuWastesGrLbe
 

4. udnit ofd l uced 
(a)Amount reduced annually as 0 

rawaste 	 150000 m /Yea 
(b)Amount of waste reoucd "----


per unit of production 

(c)A.noun reduc.ed:annually as 

rawmaterial or energy 150000 M3 Yeai 

"I
 

(d) Amount of raw material or
 
energy teducod por unit of
 
production
 

5. (a)Percent reduciion of waste 

genra~rted25 

'
 

(b)Patcnl roduction of raw
 
matenal or energy used 
 30%
 

6. Ca ial costs for imp!ernentatton 
(U.S. dollars) 	 1040 U. S.D, 

7, Wiars saved (annua;.y) 21600 U. S.D. 

8. 	Did t~e product or prccess C. 4
yield change due to Lt.o activity? "- ."'. ,

(11les. please gvo percent Ir::easea cecreas,4o :ncrcasem Decreased

cQ~n:e end inarcale bretent 


.,..... . 
:,uS
-"z v as.hc"Ic m,,niori Suggestion from plant menagementwater treatment 

/ 

* CH =c;:eviUc:j sutio:.tuii. E0 e4u'1 .r::',.ne, CP = CC. M.ci'nal lone, JVf. - ;Oduci cnr,e.PS = -tocass change 

http:reduc.ed


WEC - Poland Waste Minimization Project Descripton 

Please Complete for Each Projcct 

CompanyNamo: Zaklady Chemiczne "Organika-Azot" S.A. in Jaworzno
 

Date completed: aeptember, 1994.
 

Company Representative and Tltlo:
 

Waste Minimizatlon Project Title: Reocl1n- industrial water.
 

Product(s) Impacted by Waste Minimization Project:
 

Process Description:
 
(Please attach a flow dagram)
 

drinking water 1970 m3/day 

indstialwaerindustrial water CompanyCmay ~-. 1 1 ~WTP waste water........... purified 

from coal-mining ___w....i.. 
Wqwoln1O8
 
stream
 

Description of Waste Mlnization Project: 

drinking water - ___ 

waste water purified 
1170 m3/day Company e.To . 

water from 

COalmining 
3

T 1470 m /day 

recycling of 500 m3/day 

Wq ebf i 

stream 



POcess Diagr'am A" Curr'ent Procews 

-to A,%(, n~.'
IJL/V -40... tL1S 

X P 1 

V-113V-112N2 

Frocess Diagram B: F1,0onosod Process 

bt.A' u ,?o~(S L.C.the uo...,, , 

MQ4~AP 

V-11Z 1 
q°,of (2.5. -i 

V-11 

V1!03 _1q 



WEC - Poland Waste Minimization Project Description Worksheet 
Please Complete for Each Project 

Company Name: "Orxani ka-Azot PA." - Jaworzno 

DU corpleted: Aug. , 1094 

Company Reprue.ntatltv and Title: 

-ie V(ro ys.tsReduct on of. 'waslo-wa'ore.; from!aWastenMinlnztlonrect 
Ti 

2. Waste MinirnzaUor eTehihlqU" 

(dncme all that apply)
 

3. Ctwlric(s) or Energy Units 
Effected 
(u additional "st If 
nestury) 
Role.ndformofchemicallIn 
pmduction process: 
GwgL-liquld, 6-=olid 
(drcle all 0tawpy) 

4. QCuAIty of ZonstitEnt reduc 
(e) AnxoVreducedanuallyas 

Waste 

(b) 	Arount of waste reduced 
pirnitoproducon 

tow medal or energy 

@) Amout of rawma-IW or 
enegy reduced pa( unit of 

5. (a) Percent redu'ct ofi vete 
generted 

(b)Paroent roducti;on f raw
 
material or energy used 


. C pkl-cots o Impleenlltiofn 
(U.S. dollars)1 

1. Dollars saved(annualy) 

S. Did m7e product or process 
y eud change due to the avtyDrs 
(Ifyev, please give percent 
ch e andicallndiri.tion) I 

9. 	Howwa It"eminirnaztiton 
project first Identilld? 

nnd washirg of aluminum complex I CAP 

after Friedel-Crafts reaction. 

CH EQ ( 

Other (describe) 
Chemical Name 

Rawmatenial G 
P(oduct 6 
Waste 0 

PR PS 

Chenical Name 

R(a), wmaterial ( 
6 Product G 
S Waste G 

Energy UniLs (check 
all that aply) 
Electricity 
Steam 

L S Coal 
L S Natural Gas 
L 6 Other(describe) 

363 rn3/year 

1.P 1./1t 

7.,' mt/year 

3 kg/It 

Ankrnown 

2% 

I '7 ,p
P'115 

1PO -W USK* 

Increased 	 Increased Decreased 

, urgest ion from pre "ect vanner 

p:oduct cli;ingn,
CH =cremial ,,jb tdvion, EQ - cqupr1nl cfianq, OP =operatio al chango. PR = 

PS L pfoCe., Chano 



Aug., 1094/, 

Company Represont::ve and Title: 

prodt nr ion ro]oso
(Plesattac apflodlagram) 
Dlchlracet°hefner(/ 


ic a "trag~e~
, Sus. hTheP seo. stg of te processand after that ext is hydroyiofauj~' C sn oz a mpethe alu Ttsjr:.... e"".a-t.e arfeu tr ripe.o'.' y so as7, Ion 

dectIon of W Minimization Project:bste 

The Pro*'ect cofnlstin turning alut , inumthe third washi-- 01' organ. ,ats fo
-hs he Scnea"_ ochowl.Ogicaj. of DCPastesfo nThoducto the byd&Is"e
washing[ t water.­te wase-warsand also to regain about fromu the atae oI CA1% oI' organc,
]That gives $SVings due 

eA 
to...Technical -eue revanof raw realization dipa.,ade,"materials. jiof thg, ee
-I'- and ate thatxtjrai 

pro 
tothe hydrolysis reactor.
hs n fromiatest yoeen tsed. xid the mainge . Of. lUe~wtrrOecae-laore
rmev


" " U coe. 

http:materials.ji


~aede -urQ(nc o . I)tCAV 

V-02 H51V- 105 

v-IlljL4- oft Obne 

prr~s~Diagram A: Cur-Trevit ProceSSS 

RAU 

R-1OZ 0 
W03-d 

131nt( 

V-132j 2_ 1 

____________ ~ . 4.f ~~ltb 

4a al 

I~ocDH~rimB:---------------cs 



________ 

WE - Poland Wate Minimization Project Description Worksliect 

Please Complete for Each Project 

Company Name: .OrpganJka-Azot" SA. - Jaworzno 

ipte completed: Sept., 	 lqQ4 

Company Representve and Title: 
Lu..u 	 ,,y 

Tote 	 Of partia3 redistil]ation of organic wast.es 

,irlsing i.n the purification process 
of raw TCAP. 

1. Wate MinirrLztlion Project 	 1urrh-TnJoroaceofenT xuJ -,.,.ver, by' Uean 

2. Waste Minimization Ihnlquo" CH- EOQ PR PS
 
(circle all that apply)
 Olhea.(des~rbo 

3. Chamical(s) or EnergyUnils Chemical Name Chemical Name En-ergy Units (check 
fll Itat apply)

Effected Flactuicity ­

(use additional sheet It 
Steamnecessary) 

G S aw material G 	 L S Coal
Role and form of chemical in Raw mulcrial 

production process: Product G 5 Product G L S Natural Gas
 

S Waste G L S 	 Other.(describe)G u gas, L =liquid, S u solid Waste G 
(circle all that apply) 

4. 	 ( .mntty ofcor~ituentretired 
(a) 	 Amount(Wooed annually as 15 (TI 9/Yeac-.9r 

wagte m! 

(u) 	Amount of wasto reduced 'r ':'/It 
per unit of production 

(c) Amountt reduoed annlually as It'N-~no- ~y a 
raw material or energy 

(d) Amount of raw nateflal or 22 kg/1 t 
energy reduced per unlt of 
production 

S. (a) Percen( reduction of waste Un known 
generated !ro data/ 

(b)PPecent reduction of raw
 
material or energy used
 

6. 	Capital costs for implomentftion 
(U.S. dollars) 	 F3". UST) 

7.-Delias savedl (annually)11 	 5[,D 

%'8. Did the pfocUct of procoss 
yield change due to Ihe activity? 1 .". 

(ifyes, please give percent Increasd Decreased Increasd Docreased , 
chance end inoicate Oicfion) 

from 	 anaprei"A Hnwwasthomirvirritwion £ugpostion prrvect 
project first identified? 

CH ,cchemical subs:tlution. EQ equirmer: z!:rlfne. OP = cperatuenal change, m3 z pioduct change,
 

PS wprOcess changa
 



WEC - Poland Waste Minimizatlon Project Description 

Please Complete for Each Project 

Company Name: "0rgariika-Azot SA." - Jaworzrio 

Date completed: Sept., 1loq/ 

Compony Representative and Title: 

'Waste Mlnimizaton Project Title: 1'ure dichioroacetophenone recovery by means 
of partial redistillation of organic wastes ariJ.;ing inu the purifi­

Product(s) Impacted by Waste Minimization Project: cation process of raw DCAP. 

Process Description: 
(Plese attach aflow diagram) 
one of the birlane producition stages is purification of raw 1DCAP 
by continous distillation in the w|ipd film evaporator/LUVA/. 
Raw DCAP is pressed by means of nitrogene from storag, I.ank to LUVA 
continously with the flow rnte 47 kg/h. The distillation t('-perature 
is 120 OC and the pressure 10 mm Hg. 
All the variable oarameters ir the evaporating sy~;tem are controlled
automatically, 
DCAP distilated is condensed and cooled in the evaPorator condenser
 
and flows down to the storage reservcoir.
 
Organic wastes from disitllation flows down gravitationally to. the
 
liouid wastes tanl and are b1urned in the Incinerat-i.- rant.
 
The contentl of DCAP ic those wastes is overe -,0%.
 
The remaining substances : re' tar rxoducts unindenLi.fled.
 

Description of Wage Minimization Project: 

The point of the project is partia. Lurning back of anFl"r
 
distillation wastes fn an;ount of about 15 kg/Ilt o birlaric
 
for the second distillation in LUVA.
:n practice it is periodical t,.jrn-rg back those orgnnic wastes
 
to the storage tank of raw DCAP in amount 'n kg ner *.'-..tons of
 
raw dichloroaceto!)fenorc.',')CA]'/.
 
Wastes and raw DCAP are distilled for tho second time.
 
Partial redistillatior, of liquid wastes of LUVA allows Lo regain
 
about 7.5 kg of pure DCAP par 1 ton of birlane and to reduce
 
the total amount of after distillatori wastes.
 

j, tjPA8L1 COPY 



COMPANY NAME: Blachownia 
LOCATION: Kedzierzyn-Kozle, Poland 
DATE OF VISIT: November 8, 1994 

MEETING ATTENDEES 

demonstrate successful waste minimization activities to its employees. 

Kazimierz Kalinski Director 
Antoni M. Zelany Technical Director 
Roman Galonski 
Jerzy Marszycki 
Marek Pelczer 

Chief Specialist, Environmental Department 
Petrochemical Works Manager 
Chief, Benzol Plant 

Magdalena Slipka 
Izabela Helik 

Environmental Department 
Process Engineer, Petrochemical Works 

Joachim Willner 
Beata Najnert 
Idzislaw Dec 

Technologist Specialist, Petrochemical Works 
Petrochemical Laboratory (translator) 
Technology 

Zbigniew Fular 
Roman -czur 
Jan Muszynski 
Jan Bronikowski 
Zbigniew Sorotowicz 

Analytical Chemical Specialist 
Consultant, Prosynchem 
Consultant, Prosynchem 

OVERVIEW 

Blachownia has adopted an approach which focuses on the completion of several projects to 
As such it indicated that

it has not yet developed a waste minimization policy and specific goals. The initial waste
minimization effort was slow in starting due to restructuring and the lack of engineering
personnel according to Director Kalinski. Estimated savings from proposed waste minimization 
are $262,000 based on investments of $23,500, with payback periods from immediate to three
months. The first round of projects solicited by a competition among employees generated six
projects. Additional competitions are scheduled for 1994 (energy) and 1995 (hydrocarbon
reductions). The company initially proposed and has agreed to jointly fund a project to increase
product yield from the benzol recovery unit. There are several procurement and customs issues 
which must be resolved related to this project. 

The company is concentrating on lowering production costs to improve its competitive position.
The benefit of waste minimization in lowering production costs should be obvious. Privatization
is expected to be completed as of January 1, 1995, with ownership vested in a fund with shares
distributed to workers (15%), government (25%), and public shares (60%). The company is
interested in competitive loans since it has plans to upgrade its benzol production technology.
It has already successfully obtained financing for other projects through the Polish EkoFund. 
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Areas which should be reviewed for additional emphasis include improved progress reporting 
to senior ri.nagement to strengthen management support and to generate more enthusiasm of 
production level personnel responsible for carrying out the program. More involvement of the 
Waste Minimization Committee in a coordinating role to develop goals and priortize projects to 
reach the goals is also desirable. 

PROJECT STATUS 

Seven projects were presented by Blachownia. The project descriptions prepared by Blachownia 
are in Appendix C. The economic benefits of all projects should be reviewed to ensure that all 
cost savings are considered. A helpful guide is the Polish translation of the USEPA Waste 
Minimization Manual (Ocena mozliwosci minimalizacji odpadow, Annex A, page 35). 
Summaries of the projects follow: 

1. Project 4/94 (Reducing Water Consumption From Water Treatment After Rinse)
 
This project must be reviewed to determine whether the estimated reductions in water
 
consumption are actual savings based on water use reductions. Based on the information
 
provided, it appears that the savings are related to eliminating the previous costs of treating the
 
rinse water in the wastewater treatment plant and not reduced freshwater intake. Blachownia
 
will provide a complete water flow scheme relating to water use in the entire plant. Clarification
 
of the estimated savings isalso related to savings described in Project 29/94 (Sanitary water loss
 
from regeneration).
 

2. Project 26/94 (Decreasing Naphthalene Emissions From Storage Tanks)
 
This project is scheduled for completion by December, 1994. A revised diagram to more clearly
 
describe the project will be prepared by Blachownia.
 

3. Project 28/94 (Changing of Filter Agents)
 
Testing of the alternative filter media to determine its absorptive capacity, optimum density and
 
other technical details is in progress. Scheduled completion is at an undetermined date in 1995.
 

4. Project 29/94 (Automation of Controls for Sanitary Water treatment)
 
The estimated savings from reduced water consumption this project must be re-evaluated with
 
Project 4/94.
 

5. Project 30/94 (Power Consumption Reduction of Sewage Pumping)
 
This project is scheduled for completion by December, 1994. Comparison of use of variable
 
drive motors was discussed. Blachownia indicated that these were too expensive, but had no
 
cost comparison on the premise that the lower horsepower motors were already available in the
 
plant.
 

6. Project 32/94 (Aeration of Benzol Recovery Plant Wastes)
 
This project is being evaluated, with no estimated completion date provided.
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7. Increased Yield of Benzol By Improved Analytical Procedures 
This project would involve cost sharing between WEC and Blachownia in the purchase of a gas 
chromatograph to analyze the process stream to increase product yield and reduce waste. 
Equipment specifications are being reviewed with final specifications expected shortly. 
Competitive bids will be solicited since the estimated cost of the equipment is more than 
$25,000. 

Proposed Leak Detection and Repair Project 
Blachownia described problems related to the ethylene polymerization plant. This plant uses 
dated ICI technology. While some improvements in loss reduction has been achieved over the 
last three years, there are still additional opportunities for improvement. Current ethylene loss 
in this 	 process are estimated at about 40 kg/ton of polyethylene, of which about 75% is 
estimated to be from leaks and fugitive losses. Accordingly, it was suggested that a leak 
detection and repair program (LDAR) be considered. An LDAR can be quickly implemented 
at low 	cost with a portable organic vapor analyzer. It is a very visible program which can show 
quick results, and is consistent with the company's approach to raise employee awareness. In 
addition, it was suggested that ICI be contacted to determine expected operating losses and 
possible recommendations to address operating problems. This project should be seriously 
considered by Blachownia. 

EQUIPMENT REQUEST 

Two possible equipment requests were discussed as follows: 

1. 	 Organic vapor analyzer for leak detection and repair program appears to be a very viable
 
project. Savings from this activity could yield economic benefits to pay for the gas
 
chromatograph unit for benzol recovery project.
 

2. 	 Gas chromatograph specifications for the benzol recovery project will be finalized by the 
plant in order to obtain bids. The cost sharing aspect of this project requires the 
resolution of issues related to procurement, payment and delivery of the equipment. 

RECOMMENDATIONS 

1. 	 Waste Minimization Committee should act in a greater coordination role. 

2. 	 Prepare and distribute more specific goals and objectives of the waste minimization 
program to continue program momentum established through short term projects. 

3. 	 Establish a progress reporting system to provide management with regular waste 
minimization status reports. 

4. Evaluate the economic benefits of a leak detection and repair program. 
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5. Make better use of local consultants by assigning specific waste minimization related 
projects. 

ACTION ITEMS 

BLACHOWNIA 

1. 	 Prepare revised project descriptions of completed projects using the guide provided by 
WEC. 

2. 	 Contact ICI regarding possible recommendations to minimize ethylene losses from 
polyethylene production. 

3. 	 Complete gas chromatograph specifications review and submit to WEC. 

4. 	 Prepare waste minimization program policy and goals and distribute to all employees. 

5. 	 Send copies of all newspaper publicity to WEC. 

6. 	 Send summary of general terms and conditions for financing to WEC. 

7. 	 Send updated list of waste minimization committee members. 

WEC 

1. 	 Send specifications and quotations from other GC suppliers. 

2. 	 Review customs and procurement requirements for shared cost purchases and advise 
Blachownia. 
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APPENDIX B
 



- I -

RATIONALIZATION P!RO.J.'CTS
 

(ONNIEC'TEI' W IT1 ENVIRON"NI ENT OTECT! ON
 

ENNTEREID FOP. A COMPETITION ANNO.,UN,.ED WITHIN
 

RI'ALIZATION OF \VASTES MINIMIZATION PllR.'lGI A.
 

[ 

IROJECT No: 4/9-

OR IGIN,VTRS ' Zbigniew FULAR, .Marian .MAKO\VSKI. Piotr 

KRY W-IONEK 

TIT']. ing of, afier - ,V:lIh; i water from \water - lower to make up 

the cooling loop of Carbochemical Works." 

Il"i PI . )J l'],T J)ESCRIPJTION• 

I. lxi~ting state. 

In process of sanitary water conditioning a stream of after - washin 

water if formed that through after - wa.shino waler bain, where 

.ed i liat i n of Su pended solid,, takes place, is directed ito the 

Cenral \V'Va: %Vater Trealment Pl m. .\.nouni of tile 

afer - \Valiii.! waier is. on average, 9500 ;I'Ionth I 1.1.000 

2. lr{OO Cd cII:eC 

.\fler - washing water Ifrom fhe basin of after - wa.qhing water should 

I;: . 2ciel to the basin (f' :\ter 1'roi coolii water ioop iII 

http:ANNO.,UN,.ED


Carboc holeII ica I \Vorks. The diffcrLencC il la~cr-luvel between both 

ba.; i.'- 0.9Nm with a .11,111o the drecrion "f basin c0:oinOf 
vvaler f'i'on) Carbocl:,.mir.al\,'rl .
 

* D)ecrca.-in.2 of water con!umption takii frot (Ddra river by 

I I .1.t)0() m "!e:ir. 

* Decteasing of Central 'Vaste Water Treatnlet Plant loadiing bv 

Ohe .le1"C :lUO lltitofwa-t [s. 

* Saving in power constmpion ihat has been los I for anew 

inlroduciny of iindus;ti:il alter from Central \Valr "'re:,itmeut 

Pl:att o tHie loop: 51 hlr, Of punip oper:tion per year with pumip 

cap:Fci!y 2250 m':"vcar and power 75 kV. 

S 000 

1.16.1.0%)zlotp've ar (about 53.000 (IS.Qvar 'i 

Ihe effect will be decreamed al'er inpletmen of 2994 protect thit 

assumed decreiasing of" waler muount, using for filiers and 

mau;-'nese removing apparatus rebet5erat io. b .0%. 

'hank, t,:ia ti'- of existed pi,,2.line. the proect impletent doe.l ,'t 



-ProjeatNo: 't/SF
 

bNp 

CO' Cenlicd J'Nasle Ncrtei- Te-oim,,t P/cxrd­

bq- iohbasir7 
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PlOJICT No : 26/94 

')R IGINATOIRS : Janu.z BRZEZNSK I. Zdzislaw DEC. .Andrzoe
 

KUCH.\R. ,ld P~l*K .Sn.nsz ZBIKOWSI(1
 

TITLE )ecreasing of naplilialelii, Ciuisioli to lhe uilio pli.re by 

chinjing the manner of nap] iiamlene oil sendii g oil th linte 

Of Tar Contiiuously Ditillmaion plant - Naphilialene 

Contiluously Distillation plan." 

PR','.II-]ECT DEISCIPIOIN• 

1. Existinga stateo. 

Na illit alene oil. onec of the fraclioli received 411-iig colliti iioll.ly 

distillation of cocer tar. is tiken to two lank of capacity 50 m each 

of them IM from the tanks is periodically pumpled over to ihe 

storaQe tank-, olTar Continuously Distillation plant. After collecting 

a proper alliOt11il of the naphthalelle, the oil is sent to one of storaoo 

tank of Na phtailene Cont inuouslv Distillation plant from where it i. 

taki, as .... to tihe further Icl eii. 

On!lie of tile intermediale SlOliaie -nitlstorgI, Itatlk s of Tar 

Colliitiu i \sl Dis ilit 'lmll slou l ci cillimilaed. For flhi: 

purpose i p pe lilne between ctilcc! ors of lines receivers - tora.-e 

taniiks of Tar Contintiouslv D1, till:!!ioj1 plault " ani " s or:i..e ta ofl 

Tnir ( iilliotl v l)i, ill'unllI i i - ,.tcln e l:anks of' Napillhd:e 

http:iioll.ly


- .4 ­

Ce'ntinumisliv Di. tillation plant "should be build up. 

3. \dvanl_a. bv the project imple ,_'nt
 

" ]Xcreasil.. of maplilh:alene 141s., IOlA h.N b,.'.i o.i durini3 

uniece.-aryv pumpin. opera:ion - 1200 k..vear. 

" l)ecrC:'il,_ o1 power consmuNplion - -8?5 kWh'ear. 

of"heat e luIlmt, 1))ccresi in ence Cvaer 4icanl ) l ol dhat lin, 

been fo Inaplthalemie oil heating stowge ortor i, tanks Tar 

Continuous]v 1Distill1L ion planti and for steaning of colleclo, line : 

receivers - storage tanks of Tar Continuously Distillation 

laint 1 oil 0.7 GcalNlg.160(0 .,gof ste:am 

.1I10,O00.{000 zlotv.'vear i. about IS.500 Ui.S $.''ear 

Ex.laspe€ !e. la. 

The project realization cost iqan effect of nece..iiv to build up of 

add itJoal collcclor's heating segment and it is 20,000.0(0) zloty 

I a;oul 90() IS S '. 

Retmn of omtl;ay. will become in he second inoitilt of he proect 

implemnt. 



Projekt No:213
 

CON 

No - Mophal-dne od' 

CDS - 7ci- Conlirjous/y NDisfi'clon plamnt-.
 

CIJN -Afaphlileiie Conlinouz~y £ sa[cr-/bnplfant
 

CsJ, - Tczr Plant­



111 

P[ROJECT No 	 2X/94 

.,Ij1,JNA\ l..RS ' 	.Michal JU'RKIEW,'ICZ. Brinion :FEDYNA\. oze
 

.'ICA..LISZYN
 

TI'L.. ' ChanLint 	 of irrd up ,e,. e.( of filtratin agenl 

PRoJECT DE.:.CR,-TPTIC.!N 

.'oWsc ;cence lilkers of Local Trred C'p Sewtage "re.inenl Plant 

belonging. o CooeCC Tar Recovery 1lant, are filled )upwilh Iwo coke 

lve:-s of'a dif'ferent granulation. The coke filling is lied onto wooden 

.rate \' ith slat. spacing of 10 nmn. Fxchange of filtration bed is 

carried out once per yer: eac h time 130 Nig of coke. The taken out 

coke. with occlnded tar compouwds, i fired in a burner for wa.,ztes 

burni g tlo remove tar compounds. The exchange operation iogether 

with the coke firin:, takes 2 - 3 nionths. Overfired coke can't be used 

noain )C a feed to) the filler.;. There are also difficultie. willh it; 

purcha, ing t,ecau.e it is a fuel of' worse qtu;lity ( now it is tora.. 

,. c.c ith /l , , of pre..itu p rve or wh,.t ,,r;1\v ot 

dlii'soI) , "2 x I N I D .1at 'Iftr usi!ng \will be bunm ed in tih 

burner for wastes burninp. 



.,. .\anta2c, v filie roictr tiiifleucit. 

*Eliminat ion ofivwmie that A,'- overfire1 a~L 13 I ie.-bout 

~ Rplciw.of exp~eiiqrve coke with cheaper ztraw-: 130 Mu, of coke 

-10 0.01 --- N ~) aA')tiA1O2 tOX( 

I120,000 d~oo-bate 5.5 .ole) 

* Decrac iitij - ol' exclImtit-e cos~t., d~ire~iie cratre Olyer!ttM itlbyv 

le and C1lit1111"111011 Of the escaiaor and loader operitlioii: by 

6N.00 0.000 iiow per one exchange. 

* it tproveti ol operat ors working,~ condIt IS. 

56,i 20.000( zAn B \et i. about 25.700 S.,year ' 

Thue project Imph enlet doesntu need anyu fi iiantc ial expend(itureICC 

http:Rplciw.of
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PROJECT No: 29/4 

R IG1 IN.:V'IRS : Stanilavw CI.DYS. Roman KO(-Zll.!7 Jzef
 

KL(.,1. ,SKI, Mrian NLXK ) VSKI.. Niariusz
 

.t)/.N I.\LRK. ]-Hen]rk M.A! K()VSK I. Maria
 

STRYCZ.K, I IIECJL \CZEK
 

TITLE Rationalization of regeneration process of sanitary water 

conditioning apparatus." 

Decreasing of sanitarv: water losses. 

I)*i-S("IZ IP','P()NIROJEiCT' 

In san " water proluction process, the filters ln(l Ilnallanese 

removingi., apparatus regeneration is carried out on the basis of 

Imanual control. according to a schedule ..settled by theoretical 

calculations and expericice. It results in an excessive -,voter 

consumption. that ii. 11.1,000 jn'/ycar, for carrying out the 

reiner;atioti. 

Replacc 111111:1] Ctii -l'\ilhl :iiitOiiia!ic contIol ystem ih:!i using 

incrTpr ,ccor lrrainnoer ol" SUCOS IS 24 t.pe cooperaled with 

turbidity sensor of (P 52 ,ype and tlow transmitter of conditioned 

water o the loop. The s's.mm programming Wil! be pcrformed on the 

b;i.is of la)orwal 0io :iI',icaal rc.suhI. 



.glll.l W il r s '"..
 

)- iino of".,aniiar, water on r].,in p re '29-11U."ITlit"InDeere. 
.w3 

,;crzlioil by iol,,,. J.e. Iby 5-7.000 111)veaar. T]he culrew rj:i,'.e of, 

•;nin is zlovm " 3.5. .15 lotY".wae 9,.S * i 

e i sewage by a.11). t"Si'i~D:reais in mun of' purified 

cost of I m3v sewab.w is 6000 zloty 2"7.27 zloty ".o 
fecresuinsof wec anitarwn reumptioierwaterr ong ori of 

-Cw;Lge toT t wurilild tihe Filters Station; 25 hours ol the pupl 
• ':- . 1oprtmoIt.,er..year. pumpll{ capacity -'a50 !11year alld powver 75 

T0.1 e ,lonia C t­

$/var•S1.)16,00(1 zlotyvar ( .a0,out00S 

t ,
ef']e c..reuteof indec ianine o1 consislwot"rlcuilimpup o 

:11)1 o11at ic cO.Ol'O s VstelO1 uImatlel'ilsla - bor': . total 
- 7.0{,000.,00 zlot ( 320(0 S I 

: " ""- '!hec oqt wi~l ret urn by three months of the project ap,] iiat ion., 

L .. ... 4:-,i"° ".,. 




The real cost will be signf t' /ower bfuuse die tirbi,.iiti 

vensor bouIhi a Y'-ars ago and not using till now will be-ii 

applie'd.
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PROCES PRZEPL YI
 

TECHtIOLOGICZNY t400Y UZO. 
IPRZEPLYWL 
WODY _RDPJ_______ 

s7AFA STEROWHNIR
 
R CZN'EGO
 

--7;-EOIII1
 

-...... 1 PS24 
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PROJECT No 	 30/94 

YR,JOINATOR S 	 Roman KOCZUR, Jadwiga ZUREK. Marian 

I)J]EC.Z/YR.AK, Henrvyk BRODZIAK 

TITLE Ralionalizaiion of power consulltion onpsewa puIpilIg."le 

PROJECT DISCRIPTION 

1. Existi zj.state. 

T!o purie) over mixed and pure sew.age in Cental \Vaste Water 

Treatment Plant plumps of KA 3001, arc used. The pumps have 

installed power excess ( motors 70 kW/ 960 r.p.m. ) what causes 

excessive power COllSiItlptiOll. 

.. Proposed chan.e. 

The pumps' motors should be suited to the requirements by mcans of 

using its characteristics and by adju,;t their tlow rate. So 

- ini case of mixed sewage, motors of power 35 kW and ,25 r.p.m. 

multiple by I/min. 3 pieces ) should be installed 

- in case of pure sewage 

left on one pumnp-sland the pumnp witi motor of 75 kV a d 

-2. r.p.m. 

install Ohe mwor of power 35 k\. and 960 r.p.m. on the 

secold pulli )-s tand 

on ille third onre 19 kW and 125 r.p.m. 

http:I)J]EC.Z/YR.AK
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Starting up of a panicular pump-stand should be perfoIrmed 

depending upon required flow rate; respectively 

* 	above 500 m 3/h 

• 	 from 350 in /Viup to 500 mi/h
 

Ibelow 350 m31lh.
 

3. 	 Advanta.es by tilemroiect iniolement. 

Saving of l)ower consumption in amount of 730,760 kW/year that 

with a current electricity price gives 

584,608,000 zloty/year ( 26.500 US $iveai") 

4. Fxl!ec.!Le .a o2 ts. 

Total cost of five motors exchange ( materials + labor ) is
 

160.000,000 ( about 7,300 US S ).
 

The layouts will return ill the fouth moth of implement.
 

The exchange cost iv'ill be lower thanks to the old motors applying 

in the otherplace duringa routine maintenance. 

The project applving caused decreasing of project 1/9.1 and 

eventally project 2).9.1 iniplement effects. 

http:Advanta.es


VII 

PROJECT No 32194 

'RIG INAT RS Maria N EDERLIN SK:'-S'I"R"'.Z-K. Miro. law
 
TN. \\ INSI.I St mislaiw (w\LD] S, Ailt1t i
vA 

ZEI.AZNY. Roman KOCZUR. 'arek PELCZAP. Jan 

WITKOWSKI, J)zefl TWOREK, Halina 1-'ODGO!RN:\ 

tITLE Purification of wastes from Berzol Recovery Plan!ty aeration 

mnethod. 

Pr(-JIl: 1' )E S.:,11PT1ON" 

1. Existing sate. 

Wastes formied in Raw Benzol Recovery Plant are - after 

hdrocarl)ons' phane separation by nican.q of settling - neutralized 

and next subJected to a coagulation with aluminum sulfate or 

chloride. After the surpenpion .eparation, the wastes are sent to the 

Central Waste Water Treatment Plant. Separated sediment 1, about 

600 Mg/vear) is- directed for burning in rotary burner. Drawing out. 

rainsporfal)io anid burning of the sediment is expensive and 

Iroublesome. A high sodium content cause.; mellinu, of f'urnace 

lining. 

Tihe svstcrn of preliminary waste,' puttfication ,hmofld be chan.icd 

over to the aerati,.o, lor tilis purpOc. the local Wasle Wa cr 

"'mrcatment P iini of ien ol Plant dh, lii l , t'il ;!cc'ndm]ie. to tlm2 
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enclosed drawing. The essence of the solution is air supply to the 

pre.,ent flocculators. The ga.;es carrying over with air stream will be 

lei out with collector to technological burner CDS III where 

remaining_ not oxidized hydrocarbons will be burnt. 

3. ;Vvanta ees by tije froject inol.j_.t.. 

Avoidance of wastes forming - after cnagulated slurry - and the sane 

costs conneci.ed with their : 

drawing out from settling tank and lransportamion to the 

burner.- 107,308,000 zloty/year i,about 41,850 US S ) 

iburning - 2,800,000.000 zloly ( about 127,250 US S ) 

* exchange of furnace linking ( it is estimated that bunting of 

the sediment is a reason of such a four eNchange per year) ­

2,800,000,000 zloly/year ( about 127,250 US S ) 

Total economical effect
 

5.7075S0,500 zloty/year ( about 26,000 US S)
 

• . Exeeded outlay~s. 

Realization costs consist of air supply costs to the unit, costs of 

collector build up that carries the gases out to the burner CDS ­

250.000.000 	 zloty , about 11,350 US S ) and operational costs 

tiechnolopical air - 2,2,500,000 zlolyiyear about 3,750)1;S S "1. 

Thle oullays will return in the first month of the project applyin, . 

http:conneci.ed


Petrochemical Works 

Raw benzol recovery plant 

Rationalization of raw material distribution and refininE 
process by means of improvement of benzol recovery analyses 

1. Process description and the problem base. 

Process streams of raw benzol recovery process are actually analyzed 
only by the method of simple distillation. It causes 

- inexact separation of particular compounds 

- excessive sulfuric acid consumption
 

- additional wastes forming in refining process
 

. product losses. 

2. Theproject purposes. 

The project purposes are 
- decreasing of product losses passing now in excessive amount into 

residual and by - streams
 
- rationalization 
 of sulfuric acid consumption ( used for refinIing 

process ) depending on unsaturated compounds content 
- decreasing amount of wastes formed in refining process, i.e. 

after - refiung tars and used sulfuric acid. 
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3. Proposed solution. 

Below block diagram presents raw benzol recovery process. The 

main products are marked with bold fi'be and wastes with italics. 

averaged 
raw benzol 

hraw bfln 
didtiuationn 

heavy bcnzol 1for rn
 

distillation 
 distillation 

for run to burner 
heavy solvent light stabilized benzol 

residue naphtha resin i 

€----process 

after-refining used 

tars acid 

rectification 

benzen toluene solvent fuel heavY 

naphtha component residue 
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As it is showed on the diagram, the process principle lies in exact 
main products separation off from by - products and waste,, in this 
wastes from refining process. It's realized by method of distillation 
and rectification in a series of distillation columns. For a proper
performing the distillation processes ( choosing the proper feed and 
reflux amount, temperatures, presure ) itig necessary to know 
composition of each process stream; thereby exact analylical 
methods are required. 

Currently the process streams composition are still analyzed by
simple distillation that eventually in case of pure product. could be 
efficient method, whereas it isn't sufficient for the instance of
Complex mixture contained many compounds because it tell nothing
about content of products or other required compound important in a 
given phase of the process ( for example, styrene content in 
stabilized bejnzol affected sulfuric acid consumption ). 

The only way to solve the problem are exact analyses of rawmaterials and half- products realized, for example, by means of gaS
cluomatography method, :hat is by method commonly used all over 
the world. 

Applying of exact analytical methodg will give the following 
measurable advantages 
- more efficient separation of required product from raw ben7ol 
- decreasing amiount of light wastes ( benzol tofor - run ) directed 

burning 
- decreasing of sulfuric acid consumption in refining process 
- decreasing anount of wastes forned in refining process, i.e. 

after - refining tars mid used sulfuric acid 
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increment of benzene, toluene, solvent naphtha, fuel component NI 

and cumarin - indene resin yields. 

Apart of a/ri measurable advantages,- introducing of exact analytical 

methods enables to react faster for variable compositions of proce.s 

streams causing process disturbances and consequently allow., to 

avoid production break downs and losses. 

4. Economical analyses. 

The presented economical analyses bases on estimated assumption. 

of products yield increments and decreasing of sulfuric acid 

consumption because there aren't current data of each process stream 

composition. 

Data to the analyses are from product reports of raw benzol recovery 

plant in 1994 year. 

-As we estimated, the project implement should give the following 

effect, :
 

a/ increment of benzene yield from raw benzol of about 0.2% 

b/increment of toluene yield from raw benzol of about 0.3% 

ci increment of light resin yield from raw benzol of about 0. 1% 

d! decreasing of sulfuric acid consumption from about 85 ki.:t of raw 

benzol to about 80 kg/t. 
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Costs calculation 

Outlays 

apparatus purchasing"' 900,000,000.- zloty 
- additional costsr' 400,000,000.- zloty 

total 1,300,000,000.- zloty" 

/1/ Proposed apparatus: 
Helwett-Packard gas chromatograph HP 5890 with 2 FID detectora and 2 
capillary columns and integralor 3396. 

/2/ Cuotom duty. border tax, technical gzwsue purchasing and installation cocta. 

/3/ The exart price could differ only to a certain extend depending on detailed 
apparatus specification. 

Profits were calculated on the basis of product data from 

01-06.1994. 

expected yields increment price valu c 
product % g[zloty] zloty] 

;benzene 0.2 68 6,50P,000.- 442,000,000 

!itoluene 0.3 102 7,000,000.- 714,000,000.­

,!iht re iin 0.1 34 16,000,000,- 544,000,000.-

Total 1,'700,000,000.-

Profit from sulfuric acid saving
 

- amount of saved sulfuric acid 
 170 Mg 

- acid price 350,000.- zloty 
- value of saved sulfuric acid 59,500,000.- zloty 

I 
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Total profit during 6 months 

1,700,000,000.- zloty + 59,500,000.- zloty = 1,759,500,000.- zloty 

Expected period of outlays return: 

1,300,000,000.- zloty x 26 weeks =19 weeks 
1,759,500,000.- zloty 

ROI 3,519,000,000.- zloty x 100 = 270 
1,300,000,000.­

5. 	Time of the project implement. 

Expected time of the apparatus implement for the continuously 
analyses of process streams from raw benzol recovery plant is 
1.5 	month; in this 2 weeks for the apparatus connection and 
checking and 1 month for the proper chromatographic methods 

preparing. 



COMPANY NAME: Bonarka 
LOCATION: Krakow, Poland 
DATE OF VISIT: November 2, 1994 

MEETING ATTENDEES 

Marek Fotygo General Manager 
Zladislaw Sieklucki Production Manager 

OVERVIEW 

Bonarka has recently undergone a major reorganization of management and key technical staff. 
This change includes appointment of a new General Director and Production Manager of the 
plant. The new management of the plant welcomed participation with WEC in implementing 
a waste minimization program at the plant. Basically, the plant is just starting to participate in 
WEC's waste minimization project. Plant management is interested in implementing a waste 
minimization program in the plant. Plant personnel indicated that the plant is very old and 
antiquated in some of the production processes and equipment. The plant was originally designed 
to manufacture calcium phosphate at 100,000 MT/yr operating under high temperature
conditions (1000 'C). To meet market demand, the plant was subsequently modified to 
manufacture a different product (calcium biphosphate) which required operating under much 
lower temperature conditions (1000 C). The modified design capacity was 20,000 MT/yr. The 
plant is currently operating on a reduced production rate of 4,000 MT/yr due to the low market 
demand of the product and competition from other countries. Historically, the plant equipment
has not been adequately maintained resulting in poor operating conditions, inefficient use of 
equipment and high production costs. 

In order to be more competitive, the plant is considering major technical changes to it's 
manufacturing processes to improve product recovery, reduce costs and minimize wastes. Plant 
management would like to incorporate waste minimization options during the upgrading of the 
production processes currently being consiaered. Two major issues of concern identified were 
loss of product in the manufacturing processes and energy losses. Waste minimization efforts 
will primarily focus on these two areas. 

Considering the relatively large capital investment required to implement major changes in 
manufacturing processes to reduce wastes, Bonarka was interested in pursuing opportunities to 
obtain loan from outside sources. WEC explained the general guidelines and criteria to obtain 
loan for environmental projects from outside financing sources. 
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PROJECT STATUS 

Bonarka identified three manufacturing process areas where product and energy losses are of 
concern : (1) Uncontrolled particulate emissions of product in reactors and from stacks with very 
low product recovery, (2) Loss of product and inefficient use of energy in rotary kiln during 
drying process, (3) Product loss due to "caking" of product in storage silos. The plant's technical 
and management staff are currently evaluating major modifications to their production processes 
including potential options for waste minimization. Description of the proposed modification is 
presented in Appendix C. A waste minimization committee has been formed and will conduct 
brain-storming sessions with selected plant personnel to identify projects and possible solutions. 
Bonarka will inform WEC of the proposed waste minimization projects. Appendix D is a brief 
description of the proposed plant modernization project. 

In addition to the proposed waste minimization projects, Bonarka informed WEC that 
approximately 200,000 MT of calcium fluoride waste is stock piled on site from previous 
manufacturing processes. This waste material can be potentially used as raw material in steel 
mills and cement mills. A local steel mill has expressed interest in purchasing this material at 
approximately 10,000 MT/yr. Bonarka is exploring other potential buyers of this waste 
material. 

EQUIPMENT REQUEST 

Equipment requests will be considered later after Bonarka identifies waste minimization projects. 

RECOMMENDATIONS 

1. 	 Waste minimization committee should actively pursue to identify projects to reduce 
wastes. 

2. 	 Plant management should establish an overall waste minimization policy with clear goals 
and objectives. 

3. 	 Bonarka should identify needs for equipment to be provided by WEC within the $10,000 
limit. 

ACTION ITEMS 

1. 	 Bonarka will submit a report to WEC with description of proposed waste minimization 
projects. 
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FROM : BONARKA KRAKOJ PUSZKARSKA 9 PHONE NO. : 48 12 672733 	 P02
 

Project Name 	 Modernization of the technological line of the 
production of the calcium phosphates 

Project Lokation 	 Krakowskie Zakkady Przemyslu Nieorganicznego "Bonarke", 
w Krakowie, ul. Puszkerska 9, Poland 

Brief Description 	 In the first stage, the change of the technology 
of the production of the fodder phosphates from 
thermal to low temperature process and the change 
of the substrates (from tricalcium phosphate to 
dicalcium one) have eliminated completely the HF
 
emission In thn evolving gases.
 
The conduction of the actual process on the equipment
 
used in formar technology causaes however the formation
 
of the large quantity of the dusty waste, simultaneously
 
at the loss of the product.
 
In the second stage, It is anticipated to reduce
 
substantially the omission of the dusty waste in the
 
first step of the modernization of the technological
 
line, which should include the installation of the
 
reactor "High-Speed-Mixer"
 

Origin of Project 	 The elimination of the waste forming in the production
 
process
 

Objeotiveo 	 Environuent protection, elimination of HF ominsion
 
Reduction of the emission of the dust
 
Improvement of the technology
 

Project Status
 

Financing Status
 

Counterparts Krakowskie Zaklady Przemyelu Nieorganicznego "Bonarka"
 
30-542 Krak6w, ul. Puszkarska 9 Poland 
tel. 66-45-22 fax 67-27-33 telex 322518
 

Contact Person Mr Zdzislaw Seklucki Chief of Production
 
tel. 66-40-47
 

Countterpart 

Project cost 	 170.000 $
 

Time Frame
 
Est. Start Date 01.1995
 
Duratlon ia-1i months
 



FROM : BONPIRKA KRPY.OW PUSZKFRSKR 9 PHONE NO. : 48 12 672733 	 F03 

Balanse of the production of fodder phosphate by the thermal method 

decrease of weight Apatite
 

los of H90 	 k
 

24 kg/Mg 	 4/ 

drying
 

n a t ebdried apatite 	 soiumtoa
bicar
9 k-glI 


921 	 1126/MgM
 

phosphoric acid 	 2-componant 
blend 

technological loss
116 kg/Mg 1037 kg/Mg of the mass as the 
_ _ _ result of the 

technological Inss of the mass 35reaction 
as the result of the reaction b-component 705 k6/Mg 
of 34,5 kg HF/Mg 	 blend _ I 

44,5 kg/Mg 	 1079,5 kg/Mq
 

the loss by the 34,5 kg HF I 79-­
emission of 10 kg i =intering
dusty waste

10 kg/Mg 
 11025 kg/Mg
 

cooling 	 turn back of 
the particles
 
of the diameter 

astimated greater than 
loss of _ the final product 
the product 25 kg/Mg 	 separation
 

I 1000 kg 
Ca3(P04 ) 2 + CaNaPO4 

final product
 
of the optimal diameter
 



FROM BCONFKA KR K PUSZKFRSK 9 PHONE NO. : 48 12 6?2'7J4S 

Balanse of the actual low temperature 

process of the produktion
 

of fodder phosphate
 

Calcium
 
CalciumDolomite 

hydroxide_ _ _ _ _ _ __e
 

390 kg/MgE 290 kg/M 

11 gM mixing ofI 
calcium + dolomiteless-of production 


666 kg/Mg
51 kg/& 
loss of raising dust phosphoric acid1H1-PO 4 lO0 i
 

I H 10 0 % 
175 k/!teohological lose of the mass as the _; 10 kg/Mg
 

result of the reaction mmixer-reactor 

1050 kg/Mg 


turn back drying 10 
of the particles of the diameter 1 10 kg/M 
greater than the final product 1030 

20 kg/Mg 10p0rktiondust 

<l~ko14g = separation
_ 1' 


loss of production 1000 kg 

final product
Ca4P0 2H20. 

of the optimal diameter 

I decrease
of weight 

20Mosoy
Iloss by4, raising 



t VbUN-t<Id- K<HKltW Mr HMZrr. 'W fIL rrlu . - 14;1 04(. 

Balance of the production of fodder phosphate
 

on the modernized technological line
 

(after installation nf the reactor)
 

counted for 1 Mg of the product
 

Calcium Dolomite 
hydroxide
 

362 kg/Mg 1270 kg/Mg
 

13 k /Mg mixing of 

loss of production - calcium 4 dolomite 

620 kg/Hg5 kg/Mq 

loss of raising dust phosphoric acid
SH PO 1O00
I 

173 kg/ _g 

technological loss of the mass as the T98 kg/Mg 

result of the reaction mixer-rectr 

creese 
1035 kg/g weight 

y0loss of
 105 k// 

1 kg
drying
turn back 


of the particles of the diameter 1U kg/Mg oss by 
greater than the final product1 k gising 

5 kg/Mg ust 

10 kg/Mg - separation
 

loss of production
 
1000 kg 

final product 
CaHP04.2H20
 

of the optimal diameter 



COMPARISON OF THE LOSS INDEX Ckg/Mg product) 

Type of te 	 Waste and loss 
technology 	 drying mixing sinte- cooling mixing of reactor drying separa-

of of 3-corn- ring separation calcium hy- tion 
apatite ponentes droxide and 

dolomite 

1 	 2 34 7 910 
Thermal method 24 34,5 (HF) 25 

10 

Low temperature method
 
equipment from thermal 
 14 51 10 10 

Low teiperature method
 
+ new reactor 
 13 5 10 10 


Aplication of new reactor in lcw temperature method
 

will limit total index of loss by
 

wiil recover 44,9 kg of preduct in each 4g of produict 


Assu,nnq the 7ale of 12.000 Mg of Qroduct at the price of 6.300.000 zl/Mg
 

the reroverer nroduict gLves 3.394.440.000 z1 of profit.
 

:nvested A mid will return after 1,2 years.
 
Notice : the loss index has been estimated on the basis of the records of buying and selling.
 

waste 
loss 
t t 

and 

3,5 (HF) 
59 

85 

38 

ruj
j 



COMPANY NAME: Boruta 
LOCATION: Zgierz, Poland 
DATE OF VISIT: November 8,1994 

MEETING ATTENDEES 

Jerzy Jarecki General Director 
Piotr Kiikula Technical Director 
Piotr Pietrzak Environmental Protection Specialist 

OVERVIEW 

Boruta has made good progress in developing and implementing waste minimization projects in 
different sections of the plant. These projects focussed on reduction of wastewater discharges, 
water consumption, solid wastes and air emissions. Minimizing wastewater contaminants and 
discharges presents technological challenges due to the numerous (over 300) types of dyestuff 
and other products manufactured under widely varying batch process conditions. Details of 
these projects are presented in a report prepared by Boruta (Appendix E). Fifteen waste 
minimization projects have been identified which are in different stages of implementation. 

In addition to the waste minimization projects, Boruta has planned to implement two other 
projects to control the discharge of wastes and protect the environment. An on-site landfill will 
be constructed for disposal of industrial solid wastes at a cost of approximately $350,000.
Boruta is also funding approximately 50% of the cost (total cost is approximately $4.4M) of a 
joint municipal and industrial wastewater treatment plant located in the city of Zgierz. 

In order to better manage production processes and be cost competitive, Boruta has installed a 
computerized production management and control system. This system has recently been 
installed and is in the process of being set up to customize with the operational conditions in the 
plant. In addition to cost control, the system has capabilities to process environmental data from 
the different plant operations. 

PROJECT STATUS 

Fifteen waste minimization projects were identified. Some of the simpler projects have been 
implemented, and others are in progress. Projects involved modifications of process
technologies, reuse and recycling of process waters, and installation of emission control 
equipment. '[he goal was to reduce waste quantity and contaminant loadings. The major benefits 
of the projects were significant reduction in COD and heavy metals concentration in the 
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wastewater discharges and reduction in consumption of selected raw materials. As a result, 
significant reduction in environmental penalties have been achieved, and cost of raw materials 
usage minimized which together have lowered the cost of production allowing Boruta to be 
more cost competitive in the world market. Project details are presented in the attached report. 

One of the problems being addressed is the high concentration of ammonia in waste discharges 
from the para-n process. Ammonia use in this process is not efficient and cannot be adequately 
controlled. Evaluation of the kinetics of the process is in progress in conjunction with the 
Technical University at Lodz. Special reactors operating under high pressure and temperature
conditions are required for this process. The university is planning to obtain such equipment in 
order to conduct the process control investigations in laboratory simulated models. 

EQUIPMENT REQUEST 

After review of the process and environmental control needs, Boruta requested WEC to provide 
a COD analyzer. COD is the most representative parameter that would characterize the different 
process wastewaters generated in the plant. It would allow the plant's environmental staff to 
monitor the characteristics of the wastewaters flowing to the wastewater treatment plant from 
the different processes and take actions to control the waste loadings. Boruta submitted a request 
for this equipment including specifications and justification for the purchase of the equipment. 

RECOMMENDATIONS 

1. 	 Boruta should input environmental process data into the computerized production 
management system to monitor and control the wastewater discharges and air emissions. 

2. 	 Results of waste minimization projects should be included in the computerized production 
management system in order to calculate the benefit of waste minimization actions on 
reduction of production costs. 

3. 	 Frequency and number of samples and analysis of different process waste streams should 
be increased and the analytical results should be used to control production processes. 

ACTION ITEMS 

1. 	 Data should be collected and cost benefit analysis should be done to compare the actual 
performance of waste minimization projects with the estimated benefits. 

2. 	 Conduct a comprehensive evaluation of proposed waste minimization projects using the 
guidance manual in order to select projects with high return on investment and with 
significant benefit in environmental protection. 
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Zalkady Przemyslu Barwnik6w
 

"Boruta" SA 

For:
 

World Environment Center
 

November 1994
 



Information on the Measures
 
Undertaken -in Connection with 

Waste Reduction in Dyestuff 
Plant "Boruta" SA 



Dyestuff Plant "Boruta" SA is currently realising tasks to
 

reduce adverse affect of the company on the environment. Those
 

measures are supervised by engineers-experts employed in
 

production divisions, engineers-researchers working in the
 

company's Research Laboratory, company's environmental
 

protection staff and the employees of a special section for
 

waste reduction. Many technical and technologicai changes have
 

been elaborated and implemented lately. They have led to
 

diminished amount of wastes and emission to natural environment.
 

Results are presented on the charts below.
 

Chart i.
 

Emission of gaseous-technolcgical pollution from "Boruta"
 

SA.
 

Chart I 

Emission of gaseous-technological
pollution ftm "BORUTA" SA 
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Th"e chart shows that the action connected with the reduction
 

of gaseous pollution from technological processes allowed Us to
 

reduce the amount of as from 470 t./year in 1969 to ca, E5
 

t,/year in 1995.
 



Chart 2, 3, 4. 

- Waste water diBcharge from "Boruta" SA. 

- COD load from "Boruta"SA. 

- Discharge of soluble substances from "Boruta" SA. 

Chart 2 

Waste water discharge 
from 'BORUTA' SA 
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The charts illustrate the result of reduction of waste water
 

discharge and the contaminants it contains. The amount of waste
 

water in 1993 constituted 50 p.c. of that in 1988-89. The load
 

of contaminating substances expressed by the COD Indicator
 

diminished from 5,200 t./year in 1988 to amount 1:400 t./year in
 

1993.
 

Chart 5.
 

Water consumption in "Boruta" SA.
 

Chart 5 
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This chart illustrates the reduction in water consumption in
 

the years 1988-1993. The result was achieved thanks to new
 

technical-technological processes inplemented in the company.
 

The importance of this result is demonstrated by the fact that
 

the company used deep ground wator which is more and more
 

valuable.
 

/,
 



Chart 6.
 

Amount of technological solid waste.
 

Chrr 6 
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The decrease of solid wastes took place as a result of their 

1lization and shift towards no-waste technology. In 1989 there 

- \re 9,800 t. of solid wastes and in 1993 - 2,000 t. 

Those achievements . presented on the charts above required 

iat intellectual and financial effort, Such impresive results 

.e possible when some of the tasks mentioned below have been 

Ilised. The tasks, about which we informed you in our letter of

j ;h July, 1994 are the following: 

The application of no-waste water technologies for the 

)duction of helaktyn dyes (result: ca. USD 4,800 a year), 

Separation and utilization of sodium sulfate from the waste 

%er (result: USD 12,600 a year), 

44' s Utilization of waste chalk (result: USD i,SO0 a year). 

4 Change in the technology of the production of black (result:
 

~ oc USD 4,580 a year). 
17 1. 
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Moreover , there have been elaborated other methods which are 

now being implemented, such as: 

i. Reduction by ca. 1.4 t. of the discharge of ammonium ions to
 

waste water (while obtaining 2-sulfo 4-nitroaniline).
 

2. Change in the technology of production of helaktyn navy bluei 

has resulted in: 

- COD reduction in waste water by 150 kg/t. of dye 

- reduction of soluble substances by 710 k9/t. of dye. 

3. Change in the technology of production of helaktyn navy blueE 

has resulted in: 

- COD reduction in waste water by 180 kg/t. of dye 

- reduction of soluble substances by 380 kg/t. of dye. 

4. 	Application of recycling of waste water in the production of
 

FC acid instaed of brine used before.
 

5. Technology of production of the acid
 

p-aminobenzenesulfonamide was modernized which caused:
 

- reduction of contamination load in waste water the amount
 

of:
 

- 310 kg COD/t. of product
 

- 260 kS of soluble substances/t. of product.
 

6. 	No-waste water technology was implemented in the production
 

process of helaktyn black.
 

7. 	Production technology for helaktyn red was modernized which
 

diminisched:
 

- COD load by 95 kg/t. of product
 

- soluble sobstances by 2,063 kg/t, of product.
 

8. New production technology was elaborated for 2-chloronitro­

-aniline which resulted in the reduction of COD load by
 

292 ks/t. of product and soluble substances by 4,100 kg/t. of
 

product.
 

9. 	 Iron oxides from Bechamp's reductions are fully utilized
 

the amount of 600 - 1,000 t. yearly.
 

i0,To 	 reduce the emission of 8eseous SO to atmosphere special 

equipment was installed in the Division WT-i7 and a system of 
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unloading and dosing oleum was sealed in the Division of 

H-acid. 

ii.To reduce the discharge of heavy metals copper catalityc 

agents were replaced with ferrous onec.
 

i2.To reduce SO and H2 S emission, one more absorption level was
 

introduced to absorption installation in the Division of
 

Sulphur Dyestuff.
 

i5.Technology of diazotization was 
changed by the application of
 

equimolar amount of amine and sodium nitrite.
 

14.To reduce the emision of nitrogen oxides in nitration
 

process, mixed acid (nitric acid+sulfuric acid) was replaced
 

with concentrated nitric acid.
 

15.Partial recycling of 
waste water was applied at the
 

production of i,2,4,acid 
which allowed to diminisch the
 

consumption or fresch sulfuric acid.
 

Besides 
 those tasks is one project realized which
 

influences the level of adverse affect of the plant on the
 

environment. That project includes:
 

i. Construction of modern biological treatment plant for the
 

company and the city of Zgierz. It started in 1993 and should
 

be finished by 1996.
 

2. New, modern dumping ground for induutrial waste, which meets
 

even the most demanding conditions for environmental
 

protection. It will be lined with HDPE film.
 

Despite such 
achievements in the minimalization of wastes
 

and the realization of global projects such as waste water
 

treatment 
 plant and dumping ground, the company still works for
 

minimalization of wastes in different technologies. The task we
 

suggested for common realization with the WEC was the
 

minimalization 
of ammonia emmision in the production process of
 

p-n-aniline. In this production process 
we use about [2 times as
 

much amnonia as 
is really needed, It causes considerable losseE 

oi this substance. We decided, together with the consultants,
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that kinetics of this reaction should be examined as the
 

reaction takes place at the pressure of 30 atm. We wanted to
 

check the possibilities for diminishing of the amount of ammonia
 

in the process. Unfortunately, it turned out that there is no
 

appropriate equipment to conduct that study. In the Departament
 

Of Environmental Protection at the Technical University of kMdt
 

(where Marek Stelmachowski - a consultant is employed) the
 

equipment for the measurement of the kinetics of reactions
 

allows for working pressure 15 atm. This task has been suspended
 

as the Department will soon have scaning calorimeter and
 

titanium reactor-Parr's pressure reactor. They can make our
 

studies possible. The socond problem we suggested - connected
 

with nitroaminephenol - must be postponed as at present there is
 

no production of this type.
 

Except of the problems mentioned above researcg works are
 

constantly going on in company's laboratories to reduce waste in
 

production processes of separate products. To accelerate those
 

works and give the possibility to evaluate the results in a more
 

complex way we think we need a DR 2000 spectrophotometer (of
 

HACH make) with auxiliary equipment (our letter of 27th July,
 

1994). This equipment allows us to evaluate the results of our
 

efforts to diminish waste Quickly and easily. Having it we could
 

also intensify proecological policy in the company and achieve
 

further economic results.
 

Considering the above, the management of Dyestuff Plant
 

"Boruta" SA suggests the need for financial means for the
 

purchase of DR 2000 spectrophotometer of Hach make, accordins to
 

the agreement on co-operation of i7.i.i993.
 

The specification for the equipment is as follows:
 

i. Spectrophotometer DR/2000 (cat.no. 44600-02)
 

2. Pour-thru-celi (cat.no. 45E15-00)
 

3. COD Reactor (cai.no. 456-02)
 

4. Digesdahl Apparatus (cat.no. 25i30-Ei)
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5. 	Tests: cat.no. of test: 22422-00 i2066-66
 

22426-00 23198-00 22425-00
 

14188-66 22427-00 22428-00
 

22577-00 1037-69 230i-66
 

854-99 22756-99 23750-00
 

22432-00 22433-00 14034-99
 

2219-66 2ii94-49 23766-26
 

23765-26 22437-00 2i256-E5
 

21259-25 24159-25 22443-00
 

12065-66
 

Total cost of the equipment at catalogue prices is about
 

USD 7,300.
 



COMPANY NAME: Boryszew 
LOCATION: Sochaszew, Poland 
DATE OF VISIT: November 4,1994 

MEETING ATTENDEES 

Czeslaw Lato Vice President, Research & Development 
Lukasz Sleczkowski Director of Production 
Irena Michalak Manager, Research and Development 
Dorota Prosniak Manager, Technology & Environmental Protection Dept. 
Marta Rosiak Deputy Manager of Energy & Water Department 
Teresa Brzozowska-Janiak Process Engineering Specialist- Env. Protection Dept. 
Ewa Sarbinska Process Engineering Specialist- Env. Protection Dept. 
Festas Ilove Chemical Specialist, Research Dept. 
Witold Prosniak Process Engineering Specialist- Production Dept.A. 
Wieslaw Chmielewski Production Department A 
Grazyna Kasprzycka Consultant 
Lech Sadowski Consultant 

OVERVIEW 

Boryszew has made good progress in developing and implementing a waste minimization 
program in the plant. They identified two major waste minimization projects that are being 
implemented . The projects are: (1) Reduction of waste in the epoxidation of vegetable oils, and 
(2) Reduction of waste in the dibutyl maleate plant. Detailed report on these two projects have 
been prepared by Boryszew and submitted to WEC (Appendix F). Boryszew reported having 
obtained environmental and economical benefits from these projects . These benefits include a 
more cost-effective production system and reduction in penalties for waste discharges and 
disposal. In addition, seven waste source reduction and four other waste minimization projects 
were identified by Boryszew. These projects are being developed for evaluatior as part of the 
ongoing waste minimization and pollution prevention activities in the plant. Regarding obtaining 
loans for environmental projects, Boryszew indicated that they are interested in repaying their 
existing loans to the government of Poland within a short period and establish 4he company as 
a self-sufficient and financially sound privately held company. They would like to minimize 
further financial liability at this time. 

PROJECT STATUS 

Two major waste minimization projects are currently being implemented. In developing these 
projects, the goal was to make the production process more cost-effective and reduce the 
quantity of wastes generated. Both of these goals appear to have been achieved and benefits are 
being obtained. Highlights of these projects are described below: 
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Waste Reduction in Epoxidation Plant 

In the epoxidation process of vegetable oils, acetic acid was used as the oxygen carrier in the 
presence of hydrogen peroxide using sulfuric acid as a catalyst. This process resulted in high 
waste loading in the process wastewater particularly from the presence of acetic acid. To reduce 
waste loading, acetic acid was replaced with formic acid. This resulted in a more efficient 
production process, reduced the BOD and COD concentrations in the wastewater, and the 
wastewater was more amenable to biological treatment. As a result of this change in the process, 
COD loading from the epoxidation plant was reduced from approximately 30% to 20% in the 
total wastewater flow to the on-site wastewater treatment plant. The COD concentration in the 
treated wastewater discharge was reduced from approximately 400 mg/L to 200 mg/L, thus 
making it much easier to be in compliance with the effluent discharge standard of 180 mg/L of 
COD. Significant reduction in financial penalties for waste loading discharges were achieved. 
Higher product yield and lower cost of production was also achieved. It was noted that even 
though formic acid is being imported at a higher cost than locally available acetic acid, the 
overall economic and environmental benefit of the project outweighed the increased cost of the 
acid. 

Waste Reduction 'n Dibutyl Maleate Plant 

Production of dibutyl maleate (DBM) results in one of the major sources of organic 
contaminants. One of the main sources of contaminants is the esterification process in the 
production of DBM. Recycling is quite common in this manufacturing process. Hovever, 
further steps are necessary to evaluate options that would minimize the quantity of wastes 
generated. Replacement of the sulfuric acid catalyst is being investigated. Studies have shown 
that accurate determination of the end point of the esterification process is critical to product 
quality and in determining the waste discharge of contaminants. Boryszew reported that a flash 
point test is a reliable indicator of the degree of esterification achieved at any given time. They 
do not have this automatic test equipment. 

Other Projects 

In addition to the above two projects, seven other waste source reduction projects have been 
identified. These projects are being developed for implementation in the near future. The 
projects are as follows: 

1. Elimination of wastewater in the DBM plant through recycling. 

2. Reuse of' process wastewater for neutralization. 

3. Optimization of the neutralization process. 

4. Recovery of' organic solids after distillation. 

5. Replacement of the catalyst. 
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6. Improvement of the phase separation after distillation to recover more product. 

7. Develop a more efficient cooling system. 

EQUIPMENT REQUEST 

Boryszew submitted a request with justification for the Flash Point Test equipment. Discussions 
were held regarding the need for the Flash Point Tester or a COD analyzer to best meet the 
needs of the waste minimization projects. WEC indicated that a stronger justification would be 
required for obtaining the Flash Point Test equipment. Boryszew will prepare a revised request 
for equipment to include alternatives of the Flash Point Test equipment and a COD analyzer. 

RECOMMENDATIONS 

1. 	 Continue with the current investigations on waste reduction and process changes in the 
DBM plant. 

2. 	 Perform laboratory scale testing, as much as possible of new ideas on process changes 
to cause waste reduction. 

3. 	 Prepare information on waste minimization program at Boryszew to prepare the final 
report on this project. 

ACTION ITEMS 

BORYSZEW 

1. Boryszew to submit a revised equipment request to WEC.
 

WEC
 

1. WEC to conduct literature search on catalysts for the esterification process in dibutyl maleate production 
and forward to Boryszew. 
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0-119944' 15:06 FROM 'BORYSZEW-S.A. TO 02-62504-76 PC0 

The oroduction technology Of epoxidized vegetable oils

using acetic acid as 
an oxygen carrier was developed by the
Institute, of Chemical industry in Warsaw morthnweyyesag

and has been used -in our -Factory -For the sa'me oeriod o-f time. We
 are th-e 
sole producer of that kind of additives in Poland.
 

The goal c-F the project was to -find a technological
solution, f or the same existing production installation, which
could reduce or 
eliminate the functioning technological

disturbances appearing in the general 
sewage treatment plant

in our Company, and especially its biological section, during

the epoxidized oil production. It has. meant the aim to 
reduce

*the wastes originating from this production line..
 

3.Method of solving the problem
 

Earlier basic research results showed that changi ng the
 oxygen carrier by replacing hardly biodegradable acetic acid
 
with easily degradable formic acid give the success. 
Further
 

Prcess optimization in the laboratory andcon-firmed not only achieving the set goal production trials~
resulted in economizing but in addition
water and co~siderabIe improvement
 
of work safety.
 

A~s a result o-f the Oxygen carrier change, 
the amouint

(volume) of water t-equired o-.oroduct washing (point 1d)is redu~ced bva half to obtain -Final Product Of th samle Ouaity. 

Safety improvement results from, the- fact that toere 
15
explosion hazard in the oroduction installation and in the case
of acetic acid use technology there is applied a more reactiveand dangerous mixture of hydrogen oeroxidR with sulfuric acid 
during enoxidation reaction (point 1b) than formic acid, alon~ein case of the new alternative technology.
 

We would like 
to point out, that, chean acetic acid is
oroduced in Poland, while formic acid is not only more expensivebut it has to be imported. Before the soci al-economic ic-fo'rmsin Poland this Presented a r-eal obstacle and together 'witthformal1 less importance oa-f environmental problems caused thatresearch in that direction was discouraoed. 
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Besides , an idea of our workers team and then the adequate
 
production trials showed that there is the possibillty to avoid
 
the use of supe:r .ted steam in the distillation operation
 
and to apply the ._ght blowing throutjh the plate column by mean
 
of compressed air from our multi-plant network of that gas.
 

2. Project goal
 

The goal of the project was to find technological soltlons
 
which could reduce or eliminate pollutants originating from
 
the dibutyl maleate production process. During our researc:
 
work there has been accepted the assumption that the goa
 
has to be achieve by "step by step" .method, withou
 
high-cost investment within the timp limits at the presen
 
stage.Two parts of low-cost project concerning estrificatio
 
and distillation process stages have been chosen and ou
 
efforts have been focused on these problems.
 

3. Method of solving the problem
 

According to the above described problems within ou
 
cooperation with the World Environment Center we realize th.
 
technological changes in the dibutyl maleate plant, a.
 
follows:
 

Change of admissible value acid number which is achieving a
 
the end" of estrification, from not bigger than 5 mSKOH/g t
 
not bigger than 2 mSKOH/.
 
This change will keep side - product to a minimum and limi
 
the product deterioration.
 
Adeguate admissible values of the ester crude flash poin

will be established after purchase of the automati
 
equipment, accordinig to needs.
 

Change of the distillation method from the method with the'
 
help of superheated steam to the method with the help
 
light blowing of compressed air.
 

Purchase of automatic equipment of flash point determinatlo
 
The automatic flash point analysis implementation instea
 

of the manual method used at present will be a ver
 
important technical improvement of process production.
 

It will cause variouts kinds of savings and advantages,
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Besides , an 
idea of our workers team and then the adequate
production trials showed that there is the possibility to avole
the 
use of superheated steam in the distillation operation­
and to 
apply the light blowing through the plate column by meat
of compressed air from our multi-plant network of that gas.
 

2. Project goal
 

The goal of the project was to find technological solutiont
 
which could reduce 
or eliminate pollutants originating fro
the 
 dibutyl maleate production process. During our researc

work there has 
 been accepted the assumption that the go;
has to be achieve by "step by 
step" method, witho.
 
high-cost investment within the time limits at 
the preser
stage.Two parts of low-cost project concerning estriflcat,(
and distillation process stages 
have been chosen and 0v
 
efforts have been focused 
on these problems.
 

3. Method of solving the problem
 

According 
 to the above described problems within 
 ov
,_wvjcA- t vizi" I LI tIl~ W%.-r1 d 02nvj lceAmn~e t Ceiit=A, Wye A'W .Z, LI,technological changes 
 in the dibutyl maleate plant, 
a
 
follows:
 

Change of admissible value acid number which is achieving

the end" of estrificatJon, 
from not bigger than 5 mgKOH/g t
 
not bigger than 2 mgKOH/g
This change will keep side - product to a minimum and liml 
the product deterioration,
 
Adeguate admissible values of the eater crude flash poin
will be established 
 after purchase of the automati
 
equipment, acco-ding 
to needs.
 

Change of the distillation method from the method 
v.th the
 
help of superheated steamn 
 to the method with the help c

light blowing of compressed air.
 

* 
 Purchase of automatic equipment of flash point dciterminatic
 
The automatic 
flash point analysis implementation inatea
of the manual method used at present will be a ver


important technical improvement of process production.

It will cause 
various kinds of savings and advantages,
 



/4IopL4 - vjp-rle.7t Pe'e 

ni~c /V e~v Lcts- j'd 

8 toson v't toir'e, djams arl­
/,) t~sQ-V .'ve Qs~k V te, tlc? ve ;,Pl Pi4 1I 

Zakfady Chemiczne i Tworzyw Sztucznych R1.Zv 
13ORYSZEW S~fl W 

96-500 Sochaczew, ul. 15 Sierpnia 106 
101J.04941 222-01. tUx886091, t.4./0494/ 220-96.',r i LE 

iderit. 750010992A­

http:vjp-rle.7t


COMPANY NAME: Kedzierzyn 
LOCATION: Kedzierzyn-Kozle, Poland 
DATE OF VISIT: November 8,1994 

MEETING ATTENDEES 

Jozef Sebesta Managing Director 
Zbigniew Szopa Production Director 
Zbigniew T. Slezak Chief Engineer of Development 
Anna Golab Chief of Environmental Department 
lowana Marawiec Environmental Department 
Jerzy Frankowski Chief of Production 

OVERVIEW 

Kedzierzyn is one of the three largest chemical companies in Poland. The company is 
government owned, although efforts are in progress to privatize the company. The two major
business areas are: (1) nitrogenous fertilizers (urea formaldehyde), and technical grade gases,
and (2) organic chemicals (oxyalcohol). The company's business is growing and the company
is making positive efforts to be in a strong position both in Poland and in worldwide markets. 
To achieve this business goal, Kedzierzyn is planning to meet ISO 9000 standards for their 
products. Plans are also being developed to include a Total Quality Management practice in the 
company. Gross sales of $250M are expected in 1994. The company's management is 
committed to implementing a successful waste minimization program and to meet the pollution
control standards specified by the government regulatory agency. 

Kedzierzyn has made significant progress in implementing a number of waste minimization 
projects. A total of 16 projects are planned to be implemented by year end 1994 (Appendix F).
The estimated total cost of implementing these projects isapproximately $100,000. The benefits 
are estimated to be $400,000. In addition to these projects, the Waste Minimization Committee 
solicited proposals for waste minimization from plant workers with an incentive to reward the 
best three proposals with monetary prizes (lst prize $3000, 2nd prize $1500, 3rd prize $500).
Out of the 30 proposals received, 15 projects were selected for further evaluation. 

While the company is making good progress in implementing several waste minimization 
projects, attention needs to be more focused on how these projects are related to an overall 
companywide waste minimization policy and goals and objectives. In order to maintain the 
current momentum and continue to be successful in future, a waste minimization policy and 
long-term plan with milestones for monitoring progress i,,eds to be established. 
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PROJECT STATUS 

Kedzierzyn has identified 16 waste minimization projects to be implemented by year end 1994 
(Appendix G). The progress on the projects are satisfactory and on schedule. During discussions 
on these projects with plant personnel, additional suggestions were made on the following 
projects: 

Project # 4: It was suggested that the phthalic anhydride be recovered instead of disposal by 
burning as currently practiced. The phthalic anhydride could be collected in an uninsulated vessel 
such as a tank truck, thus converting it to a powder or granular form under ambient temperature 
conditions. The recovered material can be reused as raw material in the process. 

Project # 10: In the Water Demineralization Plant, it was suggested that the plant regeneration 
water discharge be controlled by monitoring the conductivity. The discharge can be terminated 
when the specified conductivity is reached instead of operating the discharge on a conservative 
8 hour timed cycle . Thus considerable water discharge can be minimized resulting in cost 
savings in operating cost and fees for water discharge. 

Project # 14: It was suggested that inquiries be made to find a chemical product that would 
inhibit polymerization of the formaldehyde. If polymerization can be avoided, the formaldehyde 
can be reused instead of being wasted as currently practiced. Thus cost savings can be obtained 
both in operating cost and in waste disposal fees. 

Other Project: In the Nitro-chalk plant, it was suggested that ammonia dosage and mixing 
conditions be optimized. Currently, due to lack of suitable process and mixing control, ammonia 
is added in large slugs to maintain an excess of ammonia in the reactor. Thus large quantities 
of ammonia are being used and also significant quantities of unused ammonia are wasted. It was 
suggested that a static mixer be installed in the ammonia feed line which will ensure more 
efficient mixing and optimized dosage. Cost savings in operating cost and in waste discharge 
fees will be obtained. Kedzierzyn will submit information on the flow, Ph, titration curve for 
the ammonia use, and ammonia mix ratio in the process. WEC will inquire if a microprocessor 
is available to optimize and control the ammonia dosage in the process. 

EQUIPMENT REQUEST 

Kedzierzyn requested a syngas combustion analyzer for which specifications were submitted to 
WEC. WEC will obtain price quotations for this equipment and submit to Kedzierzyn for their 
review. In addition, a polarograph was also requested. In the DNT-TDA reduction process, 
plant personnel indicated that they are currently unable to analyze for nitrogen compounds other 
than in DNT. WEC requested that the plant provide information on the critical process control 
parameters in the DNT-TDA reduction process including the name of the catalyst used. Based 
on this information, WEC will evaluate the needs for a polarograph equipment being requested 
from WEC. 
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RECOMMENDATIONS
 

1. 	 Company management, along with the Waste Minimization Committee should prepare 
a waste minimization policy, long-term goals and objectives and milestones to monitor 
progress of the waste minimization program. 

2. 	 Kedzierzyn should review the additional suggestions in making process and control 
changes and estimate cost savings. 

3. 	 Kedzierzyn should consider utilizing outside consultants in developing and evaluating 
waste minimization projects. If necessary, confidentiality agreements should be prepared 
as needed. 

ACTION ITEMS 

KEDZIERZYN 

1. 	 Submit details of the ammonia mixing process in the Nitro-chalk plant. 

2. 	 Submit information on the DNT-TDA reduction process as discussed. 

WEC 

1. 	 WEC will review the information on the ammonia mixing process and inquire if a 
suitable microprocessor is available to more efficiently control the process. 

2. 	 WEC will review the information on the TNT-TDA reduction process and evaluate the 
justification for purchasing a polarograph being requested from WEC. 
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Zaklady Azotowe "KEDZIERZYN" S.A.
 
Kedzierzyn-Kozle, October 1994.
 

Specification of projects accepted to be implemented
 
within the cooperation with WEC
 

Expected Expected

Pos. Specification Authors outlay effects 


rin 	PLZ mln PLZ
 

Reduction of volume of W.Bulanda, about about 

waste water disposed T.I)abrowski, 600 270 

and emissions of A.Pyrz, 

toluylenediamine (TDA) T.Zomerfeld 

by tightening catalyst 

preparation and cata-

lyst separation equip-

ment 


2 	 Reduction of butanols B.Gaca 0 
 about 

emissions (n-butanol 7 

and iso-butanol) to
 
atmosphere from sto­
irage tanks
 

3 	 Replacement of heating J.Szajna about about 

medium in the venting 46 500 

system of phthalic an­
hydride refining units
 

4 Modification of the J.Szajna, about about 

venting system in Z.Boruk 12 40 

liquid phthalic anhyd­
ride storage and road
 
tanker filling unit
 

5 	 Reduction of ammonia W.Nowak, about about 

consumption for the M.Gnoinski 3600
350 

l)rodue"t ion of urea 
t.lr',)gh r(q<lued i ­

6 Appli cit1on ( carbonl li.Nawrot, about about 

mon.!oxide analyzer.; to A.Golonka, 300 290 

(C(0lt1()I (011bustion pro- S.Szewczyk 

(:'t'., hoi lers
ill 


7 	 Elimination of methane A.Gora about about 
fraction bl1ow-off to 11) 280 
a tmosplhere from the 
argon plant during 

Notes
 

Implementation of
 
this project has
 
been suspended
 
till signing
 
a contract with
 
Chemical Works in
 
Bydgoszcz on con­
tinuing the TDA
 
production.
 

Under
 
implementation.
 

To be implemented
 
in November 1994.
 

To be implemented
 
in November 1994.
 

Project has been
 
implemented.
 

Because of high 
price of analyzers 
suggested by WE(, 
we search for a]­

t(rnativ e in'strtu-
Ililt st.;
 

Pro.ject has been 
i fll)I emen te(d. 



-f~~xece 	 Expected-~aa~r.~y
 

8fa off~ mehao aeuto aa-a abou abou Unde imlm a-BSce 


tSpifiaionon JSa Noteete 
a ro 2 PLZdid w.o Novmbe 

Pos9aa 	 Authors,outa effects Tb 

winali 0in 
 a9a4.
 

reparin unit for
 
oxlanthei 

a 18 Reducaztion of ion~ B.Szugczaiak about about Une1mplementa­

a ~ and fradehyderemis- Zdryue,105 	 tofo e 	 rquiems
 
a a ionspromes th'owai .K ditioalnobser­

plant vtionsduige
 
cstarep exoecme
 

11 Reuiiztion of wxauste J.Szajnai Tabout about i peenteTo byer 

ga uefromayrd 200 200 ienNovebed9.
hta0i J.koruki 

refndH0hetr .u prPAo­unit 	 ,Wiing 


10Rtonaliztionioftion E.Slocki abut aou Ipementato
 

ofcution processwihsinmtr 
 a 

121 	 Reduction of wxast L.Gohowki about about Proajyer typ eeha 
wase volume froug 41Sork,50, 24 imbemeleted..30.-

pathroughotiization JZwd 	 ueet
 

of, condensate from 	 a 

C02 cooler (E-210) of
 
thaaaald pln
 

a 	 ­13 	 Elimination of dischar- R.Sltek about about 
 -Under
 

ging condensate to 	 50 32 implementation.
 
a waste water and of re-a
 

action gae oatms
 
There. 0tlztino
 
degasifler for E-16 gas­
heaters of the low-a 

a-~a~?K4a pressure partial decom­
a* position (semi-combus­
' tion) plant 	 aaaaa 

V{ 14 Recovery of formalin B.Szczepaniak, about 'about aimplementa­-aUnder 


a-;- from polym~erafromasto- Z.Fryczek, 	 tion. Piping is aa 

,rage tanks.a T.K:lm, a I - a -aaaa" roady and polymeir 
a a 

-60----1855 


~a-a 	 a salvation in V'2,,a" a 

a-a? 	 faa- ~~~E.,Fruga ~--~' -'a'a 



Pos. Specification 


15 	 Complete utilization 

of condensates from the 

adhesives plant 


16 	 Elimination of waste 

stream from Halberg 


type 	solution ptwMpS 
A-6-1
 

T 0 T A L 


Authors 


B.Szczepaniak 


W.Nowak, 

M.Gnoinski 


Expected 
outlay 

mln PLZ 

about 

180 


about 

600 


about 

5166 


Expected 
effects 

mln PLZ
 

about 

900 


about 

4500 


about
 
13251
 

Notes
 

Under implementa­
tion. Adhesives II
 
plant has finished
 
its part. Adhesi­
ves 	IB plant is to
 
finish before 
November 30, 1994. 

Project has been
 
implemented.
 



COMPANY NAME: Polchem 
LOCATION: Torun, Poland 
DATE OF VISIT: November 7,1994 

MEETING ATTENDEES 

W. Hopke General Director 
J. Ciemielewski Technical Director 
M. Bratkowski Manager 
M. Mackowski Investment Manager 
S. Ohorski Environmental Manager 
J. Ziolkowski Production Manager 
W. Wojciechowski Consultant, Biprochem 
W. Zajaczkowski Consultant, Biprochem 

OVERVIEW 

Polchem has made good progress in implementing a plantwide waste minimization program. 
In addition to the major project for chlorosulfonic acid production, three other waste 
minimization projects were identified. Total savings from these projects are approximately 
$28,000 per year in operating cost. In inplementing these projects, Polchem has obtained 
significant benefits in more cost-effective production methods, reduced cost of raw materials, 
and reduced financial penalties for waste discharges. Currently construction of the new full 
scale chlorosulfonic acid plant is in progress and is scheduled to be in production by Deccmber 
31, 1994. Details of these projects are described in a report prepared by Polchem (Appendix H). 

PROJECT STATUS 

A total of four waste minimization projects were identified as follows: (1) Waste reduction in 
chlorosulfonic acid production, (2) Reduction of water use in water softening plant, (3) 
Reduction of water use in lime milk preparation, and (4) Sludge reuse in neutralization process. 
In developing these projects, Polchem's goal was to reduce wastes generated and develop more 
efficient production processes. These goals have been achieved in the projects. Highlights of 
the projects are described below: 

Waste Reduction in Chlorosulfonic Acid (CSA) Production 

This is a major waste minimization project at Polchem. Current production method of CSA is 
inefficient and generates 3 MT of waste sulfuric acid per 1 ML' of CSA. Polchem and their 
consultants Biprochem have developed a modified process that eliminates waste sulfuric acid. 
A pilot plant of 1 MT/hr was designed and operated for three months to evaluate the new 
process. Difficulties were mcountered with corrosion and elevated temperature conditions. 
Special materials were selected to be corrosion resistant. A flow control system for CSA is 
required that is corrosion resistant. Polchem has requested this equipment from WEC. The 
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pilot testing is completed and a full scale system is currently being constructed. 

Reduction of Water Use in Water Softening Plant 

Decarbonized water is used for boiler feed to the KS-12 boiler. A quartz sand reactor ("Virbos") 
is used for decarbonation of raw water which uses 41 m3/h of raw water and 
600 1/h of lime milk. Out of a total of 41 m3/h of decarbonized water produced, 13.3 m3/h is 
used as boiler feed water. The remaining 27.7 cu.m 3/h flow was being used as make up water 
in the cooling water system. To minimize the use of raw water in the decarbonation process, 
Polchem has modified the system to recirculate a portion of the decarbonized water back into 
the Virbos reactor. Thus raw water use has been reduced by approximately 200,000 m3/year 
resulting in a savings of approximately $1800 per year in operating cost. 

Reduction of Water Use in Lime Milk Production 

Preparation of lime milk for neutralization of liquid wastes was carried out using raw water. 
Polchem has modified the system to use a portion of the liquid wastes for the lime milk 
preparation. This reuse of liquid wastes reduced the use of raw water for make up.Thus cost 
savings of approximately $10,000 per year has been achieved in the cost of raw water purchase. 

Sludge Reuse in Neutralization Process 

Neutralization of liquid wastes was carried out using lime milk. Generally excess lime is used 
in the neutralization process. The neutralized liquid wastes is transported to a sedimentation tank 
and the treated liquid is discharged after pH adjustment to meet discharge standards. The sludge 
is disposed. Polchem is now recirculating the sludge for neutralization since it contains excess 
unused lime. Thus the quantity of sludge disposed has been significantly reduced. Cost savings 
include reduction in fresh lime use, reduced sludge disposal cost, and reduced penalties for waste 
discharge. The total cost savings is approximately $3500 per year. 

EQUIPMENT REQUEST 

Polchem submitted a request to WEC for flow control equipment for the new CSA plant. This 
equipment requires high acidic corrosion resistant materials of construction which is not available 
in Poland. The equipment is important for control of the CSA production process and to ensure 
that waste sulfuric acid is not generated. 

RECOMMENDATIONS 

1. 	 Prepare a report on the new CSA plant including details of economic and environmental 
benefits. The report should be prepared per the standard guidelines (Appendix A). 
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2. 	 Monitor performance of each of the waste minimization projects to determine how 
closely the actual benefits compare with the projected benefits. 

3. 	 Prepare information on waste minimization projects to be included in the Project 

Summary Report brochure. 

ACTION ITEMS 

POLCHEM 

1. Submit a report on the new CSA plant to WEC. 

WEC 

1. 	 Review request and specifications for flow control equipment for the CSA plant with 
equipment suppliers and send information on availability and price. 
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TORUISKIE ZAKLADY PIZEMISID HIEORGAICZIEGO 
,,POLCHEM" 

otZNACZONE ORDEREM srANDAkVII46AW9rO3 
87-111 TORUN 12. Szasa Bydgoso 94.'106 

SIo .to".r 51WORLD ENVIRONMENT CENTER 	 na 

Adr.s telerg.: P01chtm-Torun 

New York, fax (212) 683-4745 	 Stocio loryi.: Tou--P=nccnV.* 
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Mr Thomas A. Pluta 	 Pesylk drobnwe: ToruA.Wsc6d 
Rachunki btnkowc; NBI 
Oddzicl ToruA.nr 57027.53 

Data ,,tuW Waz took Nos ztok Toi dr- Tbruf. July. 8, 1994 
W sprawle: Waste Minimalzation Report 

with reference to our formerly agjreed progress steps we enclose 

3 subject topics (projects) for minimalization of wastes. 

Decrease of Fresh Water Used in the Water Softening Installaticon 

1eeding the KS-13 Boiler
 
RODUKWA: Actual state
 

kwas sorkowy The reactor "Virbos" is the basic device in the water decarbonization 
- ckumulatarow 

- a4=yn-o 
, 

section. Generally "Virbos" must be fed with at least 41,m lh of fresh 
- specjafny 

.	 (untreated) water along with 600 Ub of lime milk. This reactor contains 

about 300 kg of contact mass (quartz sand) upon which sedimentation iskvos flucrowodoraw. 


kwos chlorosufonowy growing due to removal of carbonate hardness. During normal use this
 

piroslteryn sodawy mass has been partly let out and made up with new quartz sand.
 
sara," sodowydo Reaction time in the ."Virbos" reactor is constant and it lasts for about
 
:cI6W fotcrcficinych 

tiat~yn oionawy 27 min. Decarbonized water amounting to 13.3 m3/h is directed to the 
gaL 3pecIaIny thermoelectric section. The remaining water (27.7 mefh) is used for 
- odns,owy making up the circulation water lot. Partly this water is used for cooling air 

- dc~ynnkowy 
- fermcculyc.y compressors. 

fluorek sodowy Ipodi(c.t,)yn sodowy 	 (27.7niIh) 

iu~edoifot ~i~S: -	 ::decblonzd:bbmT~ 

nmeoegvnicze 	 r4m/), - ~~.r% 
6Bctio 

http:57027.53
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Proposed solution 

fto
 

i' 

For Implementation of.this project the following devices, equipment and fittings will 

be indispensable: 

1) Analyzing unit ensuring constant alcalinity at required level, namely 2P<M, where 

P--temporary hardness, M-carbonate hardness, to be combined with an automatic 

analyzer feeding (controlling) lime milk ( the signal from the analyzer belated by 

the reaction time in the "Virbos" (i.e.27 min). 

,/2)3 Fow-meters. 

3) Row-adjusting valve (local control). 

4) Membrane type pump fed with compressed air.
 

Expected advantages
 

1)Saving of fresh water
 

27.7 m/h *7 200 h = 196 440m3 /year "1 500 z = 299 160 000 ~zyear= 

12 465 USD/year.
 

2) Belittled derndnd for lime
 

(8.3 kg/h - 2.7 kg/ih) 7 200 h = 40.32 Mg/year 1 mil. zt/Mg = 40 300 000 zt/year 

-1 679 USD/year. 

3) Belittled demand for quartz sand 

200 kg/morrth ' 12 months = 2.4 Mg sand * 1 mil.zt/Mg = 2.4 mil.zt = 

100 USD/year.
 

Total 14 244 USD/year.
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Use of liquid wastes for preparationof lime milk 

Actual state 
For preparation of the lime milk used for liquid wastes neutralization fresh 
(untreated) water is used (about 45 500 me4ar). 

fwmh warer 

(46 500m~r 

Proposed solution (Proiect) 

Instead of using fresh (untraed) water for preparation of lime milk up till now meant 
for the liquid wastes, how neutralization liquid wastes requiring no pH correction 
would be employed. 

iqu~d wootc 

110-Infonato for the opmrr (pH remg) 

For introduction of this project the following devices and fittings 
1.pH-meter with recorder: to indicate pH value of flowing in liquid wastes 
2. Membrane type pump (fed with compressed air) for pumping of liquid wastes for 

the section meant for preparation of lime milk by (supplier):
 

SAND PIPER PUMPS
 

BY WARREN RUPP. INC,
 
MANSFIELD, OHIO, USA
 

Exoected adveftaqes
 

1)No Need to use fresh water, app. 45 500 m /year i.e. 9 479 USD/year.
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Utilization of Postneutralization Sludqe in the Process of Liquid Wastes 

Neutralization (Recyclina) 

Actual state 

Liquid wastes from the production installations are directed to the mechanical 

chemical neutrizer where pH correction takes place. 

To control this reaction chamber lime milk is added. Liquid wastes enter the 

sedimentation chamber-s where final sedimentation tekes place. The sludge Is 

virtually a refuse periodically removed. 

ufntm=Zsd (fTooh) 

(45 500 !or) 163 

Proposed solution (project)
 

It is intended to return the sludge from the sedimentation chamber for repeated
 

neutralization because the excess lime quantity (not involved in reaction) varies from
 

30 to 60% (for reasons of short reacting period and lack of automatic control).
 

Thanks to the intended project the refuse would be completely eliminated.
 

Urrata-d (f !h) 

(45 5W0nr 773 MS~yer 

_ _ ct_ __ff 
uH~r 

Rol nWZOs-metaio 
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For implementation of the above project the following devices (apparatii) and fittings 

are wanted. 
1)pH-meter provided with recorder and combined with an automatic valve to control 

feeding lime milk to the neutralization unit. 
2) liquid wastes flow-meter (here we propose use of the device made by): 

ISCO INC. ENVIROMENTAL DIVISION
 

531 WESTGATE BLVD
 
LINCOLN NE 68528-1586, USA
 

Exected advataM t 
1)Due to refuse elimination: 204 Mglyear = 74 000 000 zt i.e. 3 100 USD/year 
2) Less lime to be used: 10 Mg/year = 10000000 zf i.e. 417 USDIyear 

i415" 5W1 " Totaly 3517 USD/year 
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COMPANY NAME: Polfa 
LOCATION: Warsaw, Poland 
DATE OF VISIT: November 3,1994 

MEETING ATTENDEES 

Karyna Walkowska Chief Specialist, Environmental Protection 
Marek Ostaszewski Ryfamycin Plant Group 
Piotr Gomicki Ryfamycin Plant Group 
Marek Skorka Butyl Acetate Recovery Group 
Krystna Rogalska Butyl Acetate Recovery Group 
Kazimierz Dziegielevski Deputy Director, Research & Development 
Ewa Kumanowska Consultant 
Michal Kasprzycki Consultant 

OVERVIEW 

Polfa is currently implementing several waste minimization projects during the annual overhaul 
and maintenance shutdown of some of the manufacturing process areas. These projects are 
briefly summarized later in this report and described in detail in the report prepared by Polfa 
(Appendix I. The cost of these projects range approximately from $2000 to $40,000. In some 
instances, such as chloroform emissions, projected benefits include emission reduction by 
approximately 50%, from 20 MT/m to 10 MT/m. The major focus of the waste minimization 
projects are on the following issues: (1) reduction of solvent vapor emission losses during 
transfer of solvents in antibiotic production, and (2) improvement of butyl acetate recovery and 
minimizing losses in storage, extraction and distillation processes. Changes implemented include 
modification of solvent transfer methods such as use of submersible and other pumps instead of 
vacuum pumps to minimize vapor losses, replacement of old leaking pipelines, improved 
instrumentation, new insulation, and overhauling and upgrading the process equipment as 
necessary. Polfa is interested in monitoring emission losses of organic vapor throughout the 
plant in an effort to reduce the overall fugitive emissions from the manufacturing facility. 

Plans are underway to upgrade the process operations and increase the production capacity of 
the penicillin manufacturing section of the plant to triple the present capacity by January 1996. 
Currently design engineering is in progress. Polfa is considering waste minimization options 
in the design of the upgraded facility. A phased approach to upgrade the facility is planned. 
Total cost of upgrading will be approximately $15M to $20M. 
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PROJECT STATUS 

Polfa identified two waste minimization projects currently being implemented as follows: (1) 
minimizing solvent emission losses in antibiotic production, and (2) improvement of butyl acetate 
recovery. These projects are being implemented at this time taking advantage of the annual 
plant maintenance shutdown. The plant is projected to be back in operation by December 1,
!994. 

Minimizing Solvent Emission Losses 

Control of solvent emission losses have been undertaken in several process areas. Actions taken 
to reduce the losses are as follows: (1) replacement of vacuum pumps with centrifugal and 
submersible pumps to transfer solvents from storage drums and between process units, (2) 
operating certain processes under vacuum and condensing the vapors to capture solvent losses, 
(3) replacement of rusted, and leaking pipes, (4) replacement of piping insulation, (5) 
replacement of electrical and instrumentation systems with automatic controls. These methods 
are used to reduce loss of solvents in "mother liquor" and other process streams. Typical 
solvents used are propanol, tetrahydrofirans, ethyl acetate, chloroform and others. Emission 
losses are projected to be reduced up to 50%. 

Improvement of Butyl Acetate Recovery 

Approximately 100 MT/month of butyl acetate is produced at Polfa. Estimated losses are 30 
MT/month. Butyl acetate is relatively expensive ($0.60/kg). These losses can occur in storage, 
extraction, and distillation process units. One of the major difficulties in developing an accurate 
material mass balance for butyl acetate processes is the lack of reliable and accurate butyl acetate 
flow and concentration measurement equipment. Consequently, it is difficult to identify the 
sources and quantify butyl acetate losses. Polfa has attempted to measure the flow using "make­
shift" devices but have not been very successful. To reduce vapor losses, condenser 
temperatures have been lowered below -15 C but results in increased operating cost. Loss of 
butyl acetate impacts not only cost of product loss but also in increased penalties due to higher 
contaminant loading in wastewater discharge. Investigations are ongoing to reduce the loss of 
butyl acetate. 

Another problem in the butyl acetate recovery process is the consumption of caustic soda used 
to prevent protein fouling of the heat exchanger and distillation columns. Caustic soda 
consumption has been reduced by 50% to 100 g. caustic per kg. of butyl acetate by several 
actions including recycling, organized production and minor operating changes. 
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Other Projects 

WEC inquired whether steam consumption and losses are evaluated for the different process 
units. Polfa indicated that this information is not routinely monitored. WEC recommended that 
a steam mass balance should be developed to determine usage and reduce losses. 

Polfa mentioned that they are evaluating alternatives for treatment of process wastewater. This 
issue will be more critical with the increase in penicillin production in the near future. Polfa 
is interested in information regarding treatment of wastewater from similar pharmaceutical 
industry processes. 

EQUIPMENT REQUEST 

'Discussions were held regarding appropriate equipirmnt to be provided by WEC for Polfa's 
waste minimization projects. Choices were an organic vapor analyzer (OVA) to monitor organic
emissions and flow meters for measurement of butyl acetate recovery processes. Polfa requested 
the OVA and submitted a price quote and specifications from a U.S. supplier. WEC required 
a justification from Polfa to support the request for equipment. Polfa agreed to submit the 
request for equipment with justification to WEC. 

RECOMMENDATIONS 

1. 	 Evaluate the butyl acetate recovery process using flow meters and sample analysis to 
accurately determine sources and quantity of losses. 

2. 	 Monitor the solvent emissions in the process units where modifications have been made 
recently to determine the benefit of the waste minimization actions taken. 

3. 	 Collect information on the steam usage in the plant and quantify use and losses in the 
different sections of the plant. A closed loop steam system should be considered in the 
design of the proposed upgraded penicillin manufacturing plant. 

ACTION ITEMS 

POLFA 

1. 	 Submit equipment request to WEC. 

2. 	 Prepare information requested by WEC for preparing the summary report on waste 
minimization projects at Polfa. 

WEC 

1. 	 Review and comment on the information on an OVA submitted by Polfa. 
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PRZEKNz NIE TELEFAXI TELEFAX TRRNSMISSION
 

FT 00-926 WARSZAWA 63,BIURO PROJ EKTOW 
UL. ZURAWIA 6/12y PRZEMYSLU FARMACEUTYCZNEGO ,, Il1fc[ 

I'EL.628-87-38 T, TELEX3 LEF4X628 8749 82528 

TELEAX No..4 20... vT,. .:i4.'.; ..v STRo,/P1 .. 3 

xo/ro GEU GE LF16ZKIiWI1 TELEFAx 6c25o­
,,O L 0OIC H
 

TEL
-ROM 


Warsaw, R..1. 1994 Ur. 

WEC World Environment Center
 

George Laszkiewicz
 

Project Manager
 

Technical Programs
 

HOTEL " FORUM " Warszawa 

REPORT GROUP No 6.
 

1. KARYNA WALKUWSKA M.Sc.
 

2. MAREK OSTASZEWSKI M.Sc.
 

3. MICHAL KASPRZYCKI M. Sc.
 

4. EWA KUMANOWSKA M.Sc.
 

The trials of ButuT Acetate elimination from Spent aqueous
 

are investigated in October 1994.
 

The trials are operated bg two methods:
 

1) denaturation of proteins bg method of pH regulation; centri­

fugation of suspension, whereafter - air blow through clear 

spent aqueous, 

2) denaturation of proteins bg method of pH regulation; air blow 

through; whereafter centrifugation.
 

To check up on possibilit of Butyl Acetate elimination from
 

spent aqueous to air stream and solvent vapour adsorption on Bo­

nopore adsorbent was our aim.
 

The Chemical Oxygen Demand measurement was taken as efficiency
 

index.
 

The result of trials indicated the low effectiveness of this
 



denaturation of proteins bU method of pH regulation; filtration
 

and distillation. Financial analusis of this method ( made befo­

re) showed the profitableness of this method.
 

In modernization work of penicillin production, we utilize the
 

result of trials - the precipitation of proteins is operated on
 

place of their formation i.e. in extraction stage (in accordance
 

with idea "source reduction").
 

Part II: Report of Work in RufamycunU "S" production process ac­

cording to Waste Minimization Program.
 

1. 	Change of the transport method of chloroform-water suspension
 

- impeller pump instead of vacuum.
 

Realized:
 

- pipage collector
 

-
 end to connect product cistern with pipage collector
 

- work place for pump
 

- impeller pump sUtem
 

Remaider:
 

- impeller pump with motor assembly and connect to a power
 

source.
 

E. 	 Change of the transport method of TBA from drum - pump in­

stead of vacuum.
 

Realized:
 

- "Lutz" submersible pump for drum was purchased
 

- "Nofena" glandless pump for drum was purchased
 

- replace pump to transfer TBA from storage tank to reactor
 

-	 "Nofena: pump is connected with compressed air system and
 

the automatic control system is made
 

Remaider:
 

- modernize the transport line from drums to storage tank;
 

- carrU out the wiring system to connect Lutz pump to a po­

wer source
 

- carry out the work place to store Lutz pump
 

3. 	Modernization of cooling glUcol distribution
 

Realized:
 

- replace the corroded pipeline for glycol trasport (central
 

and distribution)
 

- glUcol connection to receivers of vacuum distillation as­

semblies are carried out
 

- replace the old cut - off valve on indoors main line and
 

on whole distribution line to each apparatus
 

- jackets connector pipe are cleaned
 



-3­

-. the control sUstem repair is carried out 

- cold insulation for indoors main line and on whole di-stri­

bution line to each apparatus is done 

4. 	 The repair of hollow insulator on receiver. apparatus and 

condenser 

Realized: 

- cold insulation is repaired and decrement are supplied 

on receiver, apparatus and condenser.
 

5. Change of the receive method of spent crUstallization liquor
 

and wash from self-discharging centrifuge - impeller pump in­

stead of vacuum.
 

Realized:
 

- three glandless pumps NOVITTERM type and three explosion
 

proof motors was purchased
 

- three contactor for automatic control pump run-was purcha­

sed
 

- carried out the wiring system to connect pumps to a power
 

source
 

Remaider:
 

- modernize the transport line for spent liquor from centri­

fuge
 

- pump assemblU and connection to a power source.
 

Total costs connected with a.m. repair and modernized works are
 

valued at I 059 555 000 zI ( N 45,500 US $)
 

With kind regards I
 



COMPANY NAME: Viscoplast 
LOCATION: Wroclaw, Poland 
DATE OF VISIT: November 2, 1994 

MEETING ATTENDEES 

Adam Nowotarski President of the Board 
Zbigniew Jarzebowski Technical Director 
Wojiech Zyzak Head of Plasters Department 
Jan Wnuk Chief Specialist Technology 
Anna Zagroda Chief, Technology Laboratory 
Barbara Szydlowska Manager, Adhesives 
Tadeusz Lawrynowicz Chief, Environmental Department 
Jerzy Strychalski Chief Maintenance Department 
Wieslaw Gawel Adhesives Department 
Ryszard Jasinski Energy Specialist 
Pawel Jamecki Marketing Manager(translator) 
Andrzej Doniec Consultant, Lodz University 
Jerzy Rouba Consultant 

OVERVIEW 

Strong management leadership continues to advance waste minimization activities at a steady 
pace, especially in the areas of publicity and community outreach. Viscoplast has initiated 
steps and expects to be removed from the list of the worst polluting companies in Poland. 

Financial management strengths include project financing, e.g. loans from commercial banks, 
the Polish EkoFund and the European Bank for Reconstruction and Development. Long 
range outlooks include the Total Quality Management training which is in progress and a 
trade and technical cooperation program with the 3 M Company. Management intends to 
integrate the work of production and technology programs in the plant to provide a broader 
perspective to employees and develop better teamwork. The Waste Minimization Committee 
has been expanded to include economic and maintenance representatives. A cost allocation 
system to charge costs back to the source is being developed. 

A restructuring of the plant is also in progress as a result of the shutdown of the viscose 
rayon fiber production facility due to economics, environmental problems, and high energy 
consumption. A major energy audit is underway as a consequence. 

Additional emphasis is needed in the areas of project identification and development; 
technical data gathering and assessment; sharing waste minimization successes with 
employees; and use of local consultants. A brief description of the waste minimization 
program is presented in Appendix J. 
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PROJECT STATUS 

Solvent Recovery From the Carbon Adsorber Unit 

Viscoplast has identified the more complete recovery of solvents from the coating operation 
as its waste minimization project (Appendix I). While the company has completed several 
steps to reduce emissions, it has not broken the project into discrete, achievable elements to 
realize the goal. Measures taken to date include the repair of valves, sealing of leaks, repair 
of gas cooling equipment. Prior to the purchase of the multichannel hydrocarbon analyzer, it 
was agreed that additional information regarding adsorption/desorption efficiency should be 
obtained. A sampling protocol was developed and sent to Viscoplast. The company intends 
to purchase a portable total hydrocarbon analyzer to sample adsorber emissions and identify 
possible improvements. 

Leak Detection and Repair 

Viscoplast has ordered benzene detectors to detect fugitive hydrocarbon leaks to identify and 
repair leaks. 

EQUIPMENT REQUEST 

1. A portable total hydrocarbon analyzer will be purchased by Viscoplast. Based on the 
results of the sampling program, the need for a continuous multichannel hydrocarbon 
analyzer will be re-evaluated. 

2. Specifications for benzene/water interface detectors will be sent to Viscoplast. These 
units can be installed in the solvent regenerating unit to assist the operator in separating this 
mixture and reducing discharges to the sewer. 

RECOMMENDATIONS 

1. 	 Develop more specific waste minimization goals and a list of projects to meet the 
goals. 

2. 	 Expand the use of "brainstorming" to identify problems, causes and solutions. 

3. 	 Prepare and distribute waste minimization "successes" to employees through the use 
of notices and posters in the plant area. 

ACTION ITEMS 

A. VISCOPLAST 
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PROJECT DESCRIPTION/EQUIPMENT JUSTIFICATION 
1. 	 Review projects description formats. 

2. 	 Prepare project description of completed process changes and benefits, e.g. additional 

coolers, condensers, valve repairs, sealing of leaks. 

3. Prepare revised equipment justifications for continuous hydrocarbon analyzer.
 

CARBON ADSORPTION UNIT
 
1. 	 Purchase portable total hydrocarbon analyzer and complete sampling plan to collect 

data on adsorption and desorption phases. 

2. 	 Conduct laboratory analysis of carbon efficiency. 

3. 	 Contact carbon suppliers to get technical assistance in analyzing efficiency,
 
regeneration and replacement cycles, best carbon type.
 

4. 	 Contact carbon supplier regarding package unit to replace existing unit. 

5. 	 Review design of sparging unit to improve inlet gas stream distribution. 

6. 	 Brainstorm possible causes and solutions to variable steam supply to adsorber. 

7. Evaluate benzene/water interface detector specifications. 

COATING LINE OPERATION 
1. 	 Review operating parameters (temperature, airflow, etc.) to determine effect on 

adsorber efficiency. 

2. 	 Brainstorm other waste minimization alternatives, e.g. improved cleanup procedures 
and container reuse. 

WASTE MINIMIZATION PLANNING & ORGANIZATION 
1. 	 Prepare and publicize more specific goals and objectives. 
2. 	 Prepare and distribute regular progress reports to employees. 
3. 	 Submit a copy of the project list to WEC. 
4. Submit a summary of project financing terms and conditions. 

B. WEC 

1. Send benzene/water interface detector specifications to Viscoplast. 
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APPENDIX I
 



Dr Jerzy Rouba 
 Lodz, 20th Nov. 1994
 
WMIP for Chemical Industry
 
in Poland
 

Dr George Laszkiewicz
 

WEC, NY, USA
 

The report No 3 on Droress in waste minimization
 
in Chemical Plant "Viscoplast", Wroclaw. Poland
 

This report 
covers my last two trips to the Company in October
 
and November 1994.
 

I have still discussed with Mr Zyzak the problems of solvent
 
circulation 
at the Plaster Dept. Finally, we agreed, that to
 
close the circulation of solvent and 
getting accurate and
 
reliable data in this matter required:
 

1. to install a flowmeter to measure the amounts of solvent
 
piped from the underground store tank to the Plaster Dept.,
 

2. to install a flowmeter 
to measure the flows of exhausted
 
gases leaving the coating machine,
 

3. to detect and prevent any fugitive emissions of solvent from
 
equipment and pipelines (glue 
tanks, condensers, decanters,
 
etc),
 

4. to improve safety and health conditions for workers and
 
simultaneously to decrease the losses of solvent at the decanter
 
by introducing automatic device for interface level measurement
 
and separation,
 

5. to decrease the temperature of solvent in the condenser by

putting the second (idle) cooler into service,
 

6. to avoid any spills and leaves in emptied drums, containers,
 
etc, as well as to improve equipment cleaning-up procedures,
 

7. to clear-up the problem of capsaicini in the solvent ­
whether it is interfering in recycling or not,
 

8. to reconsider all parameters 
concerned with operation of
 
carbon adsorbers. I advised them to contact with Polish Branch
 
of Swingtherm Company.
 

The amounts of 
 solvent in air emissions has been estimated as
 
200 tonnes/year and 
solid wastes as 70 tonnes/year at the
 
Plaster Department.
 



In November 1994 I have participated in general meeting at the
 
Company with the WEC representatives and consultants, therefore
 
I do not need report the problems which had been discussed
 
there.
 

Apart from above considerations and steps which should be taken
 
to improve the solvent recycling system, much more attention
 
ought to be paid to the source of pollution. That means, the 
Company must first of all focus on reformulation and process 
modification. In my opinion, we still made little work on these 
items which should have the highest priority according to the 
cleaner production principles.
 

With best regards
 

dr j"rzy Rouba
 



APPENDIX J
 



WEC - Poland Waste Minimization Project Forms
 
Instructions
 

Company Description 

1) Please give as much information as possible about the organization of the company's 
environmental affairs staff. 

2) In describing reduction projects completed prior to the WEC projects, please give as 
much information as possible of the type requested on the rest of the forms. If you like, 
you can fill out the project forms with these additional projects. Please include the year 
the project was completed. 

Project Description 

1) Please list all of the company's products impacted by the waste minimization project. 
Some products upstream or downstream from the projects may also have been impacted. 

2) Simple flow diagrams are most appropriate; block symbols for pieces of equipment or 
"black boxes" for processes are fine as long as they are properly identified. 

3) The process description should include as many operating parameters as necessary to 
describe the operation. 

4) The project description should include any equipment installed or any changes in 
operating parameters or procedures. 

Project Description Worksheet 

1) The waste minimization techniques listed in (2) are the standard ones as defined by 
U.S. EPA and INFORM. Chemical substitution is replacement of the chemical with a 
non-hazardous substitute. Substitution with other hazardous chemicals can be noted, but 
the substitute chemical should be listed. Equipment changes are pieces of equipment 
added to or removed from the process (or modifications to equipment). Operational 
changes are changes in the way materials are handled: housekeeping measures, operator 
training, etc. Product changes are changes in product formulation to avoid the use of 
hazardous chemicals. Process changes are modifications to the process itself, not simply 
additions of equipment. Adding a recovery unit would be a process modification, as 
would changing from open to closed loop recovery. 

2) Capital costs for implementation include any costs incurred with the project that 
would not have otherwise been encountered, either in the process, or upstream or 
downstream. These include consultant fees, extra maintenance or operators, etc. 



WEC - Poland Waste Minimization Project Description 

Please Complete for Each Project 

Company Name: 

Date completed: 

Company Representative and Title: 

Waste Minimization Project Title: 

Product(s) Impacted by Waste Minimization Project: 

Process Description: 
(Please attach a flow diagram) 

Description of Waste Minimization Project: 



WEC - Poland Waste Minimization Project Description Worksheet 

Please Complete for Each Project 

Company Name: 

Date completed: 

Company Representative and Title: 

1. Waste Minimization Project 
Title 

2. Waste Minimization Technique* CH EQ OP PR PS 
(circle all that apply) 

3. Chemical(s) or Energy Units 
Other (describe) 
Chemical Name Chemical Name Energy Units (check 

Effected all that apply) 
(use additional sheet if 
necessary) 

Electricity 
Steam 

Role and form of chemical in Raw material G L S Raw material G L S Coal 
production process: Product G L S Product G L S Natural Gas 
G = gas, L= liquid, S = solid Waste G L S Waste G L S Other (describe) 
(circle all that apply) 

4. Quantity of constituent reduced 

(a) Amount reduced annually as 
waste 

(b) Amount of waste reduced 
per unit of production 

(c) Amount reduced annually as 
raw material or energy 

(d) Amount of raw material or 
energy reduced per unit of 
production 

5. (a) Percent reduction of waste 
generated 

(b) Percent reduction of raw 
material or energy used 

6. Capital costs for implementation 
(U.S. dollars) 

7. Dollars saved (annually) 

8. 	Did the product or process % % 
yield change due to the activity? 
(Ifyes, please give percent Increased Decreased Increased Decreased 
change and indicate direction) _ 

9. 	How was the minimization 
project first identified? 

CH = chemical substitution, EQ = equipment change, OP = operational change, PR = product change, 
PS = process change 



WEC - Poland Waste Minimization Project Company Description
 

Please Complete for Each Company
 

Company Name:
 

Date completed:
 

Company Representative and Title:
 

In what year was the company founded?
 

What product(s) does the company produce? 

Does the company export products outside Poland?
 
(Ifyes, please list the top three export nations)
 

How many employees does the company have?
 

What are the company's annual earnings (in dollars)?
 

In what year did the company first have an environmental division or employees
 
working on environmental affairs? 

Does the company have a separate environmental division, or are employees at all levels of 
staff and management Involved in environmental affairs for their divisions? 

Please describe the kinds of environmental training given to employees not directly involved In 
environmental affairs. 

Please give a brief history of environmental activities at the company, Including any 
waste minimization projects completed prior to WEC projects (use additional 
pages if necessary) 



WEC - Poland Waste Minimization Project Description 

Please Complete for Each Project 

Company Name: Kedzierzyn Nitrogen Works S.A. 

Date completed: 

Company Representative and Title: 

Waste Minimization Project Title: 
Reduction of Butanol -missionsfrom Storage Tanks 

Product(s) Impacted by Waste Minimization Project: n-Butanol, Isobutanol 

Process Description: 
(Please attach a flow diagram) 

For safety reasons, storage tanks forn-butanol and isobutanol are operated under slight positive 
gage pressure ofnitrogen blanketing. The current nitrogen cushion pressure is controlled as shown in 
Figure A. The pressure control system maintains the overpressure inside the storage tanks at the 
level of 0.5 kPa. When the pressure drops below that setpoint, the PV "4valve is activated to open while 
the PV "B"remains closed. After exceeding the set pressure, the PV "B"valve is opened to let nitrogen
(saturated with butanol) out to the atmosphere. The PV "A"valve remains closed during this operation.
Average emissions ofbutanol amounts to approximately 1.2 kg/hr, or 3 tonnes/year. 

Description of Waste Minimization Project: 
In order to reduce the emissions, the pressure control system needs modification. Two separate

control loops, each activating a single control valve, will be used to replace the single-loop system (see
Figure B). The PIC "A"system will contol the inlet nitrogen and its setpoint should be adjusted to the 
minimum allowable pressure inside the tanks (0.5 kPa). The PIC "B"system will control the outlet nitrogen
and its set point should be adjusted to the maximum allowable pressure just below the safety valve llmit 
(2.0 kPa). This will nearly eliminate any emissions ofbutanol. Ifone tank is empty, itcan play the role 
ofa buffer taking up nitrogen from the tank being filled. It is important that the initial pressure in the empty tanks 
tanks correspond to the control system set point (0.5 kPa) or slightlybelow. 



low-pressure nitrogen to atmosphere 

PV "A" 

I 

PV "B" 
stack 

to and from 

storage tanks 

Process Diagram A: Current Process 

low-pressure nitrogen to atmosphere 

PV "A" 
I 

PV "B"st 
stack 

to and from 

storage tanks 

Process Diagram B: Proposed Process 



WEC - Poland Waste Minimization Project Description Worksheet 

Please Complete for Each Project 

Company Name: Kedzietzyn Nitrogen Works S.A. 

Date completed: 

Company Representative and Title: 

1. 	Waste Minimization Projet 
Title 

2. 	Waste Minimization Technique* 
(circle all that apply) 

3. 	Chemical(s) or Energy Units 
Effected 
(use additional sheet if 
necessary) 

Role and form of chemical in 

production process: 

G =gas, L = liquid, S = solid 

(circle all that apply'
 

4. Quantity of constituent reduced 

(a) Amount reduced annually as 
waste 

(b) Amount of waste reduced 
per unit of production 

(c) 	Amount reduced annually as 
raw material or energy 

(d) Amount of raw material or 
energy reduced per unit of 
production 

5. (a) Percent reduction of waste 
generated 

(b)Percent reduction of raw 
material or energy used 

6. 	Capital costs for implementation 
(U.S. dollars) 

7. 	Dollars saved (annually) 

8. 	 Did the product or process 
yield change due to the activity? 
(ifyes, please give percent 
change and indicate direction) 

9. How was the minimization 
project first identified? 

* CH = chemical substitution, EQ = 
PS = process change 

Reduction of Butanol Emissions from Storage Tanks 

E OP PRPS 

Other (describe) 
Chemical Name Chemical Name Energy Units (check 
n-Butanol all that apply) 
Isobutanol Electricity 

Steam 
Raw material G L S Raw material G L S Coal 
Product G L S Product G L S Natural Gas 
Waste ( L S WL 

3 tonnes/year 

unknown 

n/a 

n/a 

100%
 

n/a
 

None -equipment already exists on site.
 

3000 kg/yr x 0.5 $/kg 
= $1,500/year 

(not including any penalties) 
unknown % 	 % 

I Decreased Increased Decreased 

Suggestion from project manager. 

equipment change, OP = operational change, PR = product change, 



WASTE MINIMIZA TION PROGRAM
 

Briefprogressreport 

Planning and organization 

Top Managcment suport 	 May 1994 
Intention Letter to Workers 
from Gcneral Director 

Organiziiing Waste Minimization Commitment 
May 1994 

DefineThe Firm Policy hi Domain Of A Waste Source 
Minimalization June 1994 

Organizing program task force July 1994 
Training Februar Teclical Director -

Apriel leaders 
July - task force 
October - workers 

Assesncnt phase 

Idenfifing and prioritizing waste streams July 1994 
brainstorm session 

Generating options July 1994 
Short time: betterment recycling 
to realize in future 
change solvent in technolog glue produce, 
make modern Works Energetics 

Reviewdata and inspect site - housekeeping 
August 1994 
review installation to recycling 
benzin; 
review teclimology recycling ben 
(problent kapF2aiciitI and 
aromatic compound ) 
balmce sourcci of 'a'Ac, 
fron finii and.Plaster 
Department 



Feasibility Analysis Phjase
 

Teclical evaluation 


Economic evaluation 

Final report 

Implementation 
Installation (equipment) 

August - September '94 
range and hamlonogramy reparation 

installation to recycling; 
range mcasurelient installation. 

work the installationestimate po.sibilitie 
in a winter 
e ,,inate possibilities specific energetic 

parmnleter
 

September 1994 
put together lar.c!;c< 
necessary to estimate expenses: 

energetic, working power, renovationes, 

make balance expenses( and profits 

October 1994 
elaboration and ratify' to realiz 

September 1994 
set in numerators of tecImological steam 

September 1994Implementation (procedure) 
repair steams bolts 

washeying installation; 
repair radiotor gases 
repair second Prubbc 
still monitoring recycling process 

with mass - balance 
order inveati.gtion in Chemical Institute 

in University on contents kapsaicini and 

aromatic coinpouid in recycling benzin 

Employee involvement 
Infbnnation of lhe Waste Miimization Program 
publication Intention Letter General Director 

articles in works bulletin
 
itiromiation to local p ress
 

Competition fbr idea Project of a Waste NMIiimahization 

Training employees from Plaster Departmenl 

Mark financid profit for SUpervison process recycling 

beni n 
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TABLE 1
 

WASTE MINIMIZATION AND IMPROVEMENT PROJECT
 
CHEMICAL INDUSTRY SECTOR
 

POLAND
 

SUMMARY OF WASTE MINIMIZATION PROJECTS
 

Project Description Project Status 

AZOT 

Industrial wastewater recirculation Completed 

Aluminum waste reduction Completed 

DCAP wastewater recirculation Completed 

Raw material use reduction In progress 

Steam use reduction In progress. Complete by 
'95. 

Water use reduction In progress 

Solid waste reduction In progress 

Aluminum waste reduction in chlorfenvinfos plant Completed 

Distillation waste reduction in chlorfenvinfos plant Completed 

Waste volume and toxicity reduction in Miedzien plant In progress 

Waste reduction in suspended powder production plant In progress 

Packaging waste reduction In progress 

Recycling of containers in Enclofos plant In progress 



Project Description 

BLACHOWNIA 

Reuse water conditioner aftervash for makeup water 

Reconfigure naphthalene piping and storage system to 
reduce evaporation losses 

Replace coke filter media with rye or wheat media to 
minimize waste disposal costs 

Install automatic control system in water reconditioning 
filter to reduce cycle times and save energy 

Replace higher horsepower pumps with lower rated 
pumps to reduce energy costs 

Increase benzol recovery yield using improved analyses 
using gas chromatograph 

BONARKA 

Elimination of HF emissions in calcium phosphate 
production 

Modernization of calcium phosphate plant and reduction 

of dust and other wastes 

BORUTA 

Reduction of air emissions 

Reduction of wastewater discharges 

Reduction of water use 

Reduction of solid wastes 

Reduction of process wastewater discharges and waste 
loadings (COD, metals) through recirculation and reuse 

Reduction of process wastewater discharges and waste 
loadings (COD,metals) through production technology 
changes 

Project Status 

In progress 

Completed 

In progress 

In progress 

Completed 

In progress 

Completed 

In progress 

Partially completed / In 
progress
 

Partially completed / In
 
progress
 

Partially completed / In
 
progress
 

Partially completed / In
 
progress
 

Partially completed / In
 
progress
 

Partially completed / In
 
progress
 



Project Description 


BORYSZEW
 

Reduction of waste in epoxidized vegetable oil plant 
through change of raw materials and process technology 

Reduction of waste in dibutyl maleate plant by 

automatic analysis to optimize yield 


Reduction of wastes through recirculation, phase 

separation, process technology changes
 

Reduction of wastes through change of catalyst, and 
process optimization in DBM plant 

KEDZIERZYN 

Reduction of wastewater and air emissions in TDA 
plant 

Reduction of butanol storage loss emissions 

Modify heating systems to reduce phthalic anhydride 
emissions and losses 

Modify venting system to reduce phthalic anhydride 
emissions and losses 

Reduction of ammonia emissions in urea plant 

Install CO analyzers to improve boiler efficiency 

Eliminate methane fraction discharges from argon plant 
during shutdown 

Reduce methanol and formaldehyde air emissions from 

formalin plant 

Reuse wastes from phthalic anhydride plant 

Install CO analyzers in syngas heaters to optimize 
combustion efficiency 

Reuse cooler condensate to reduce wastewater discharges 

Reduce formalin losses from storage 

Reuse adhesive plant condensates 

Project Status 

Partially completed / In
 
progress
 

Partially completed / In
 
progress
 

In progress
 

In progress
 

In progress 

In progress 

In progress 

In progress 

Completed 

Under evaluation 

Completed 

In progress 

In progress
 

In progress
 

Completed
 



Project Description Project Status 

POLCHEM 

Reduction of fresh water make up in boiler feedwater Completed 

treatment 

Reuse of liquid wastes in lime milk preparation Completed 

Reuse of post-neutralization sludge Completed 

Elimination of waste sulfuric acid through process In progress
 
technology modification in chlorosulfonic acid plant
 

POLFA 

Reduce solvent losses through pump replacement; Completed and in progress 
vacuum and condensation process changes; pipe and 
insulation replacement; installation of automatic controls. 

Improve butyl acetate recovery In progress 

Proposed 
Decrease steam consumption 

VISCOPLAST 

Solvent recovery from carbon adsorption unit (cooler In progress 
replacement, etc.) 

Leak detection and repair program to reduce solvent Proposed 
emissions and losses 

()7kI 


