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EThe principles of project: Inorganic waste of 

chemical industry - technology foresight 
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)NTRODUCTION
p4ECHNOLOGY฀FORESIGHTq�฀A฀SPECIAL฀PROGNOSTIC฀PROCEDURE฀EMPLOYING฀

VARIOUS฀ANALYTICAL฀METHODS�฀ IS฀WIDELY฀APPLIED฀IN฀DEVELOPED฀COUNTRIES�฀
)T฀HAS฀BEEN฀ADOPTED฀ IN฀ THE฀%UROPEAN฀5NION฀AS฀A฀RECOMMENDED฀AP

PROACH฀TO฀THINKING฀AND฀ACTING฀WITH฀REGARD฀TO฀THE฀FUTURE�฀!฀LOT฀OF฀FORE

SIGHT฀PROJECTS฀HAVE฀BEEN฀IMPLEMENTED฀IN฀0OLAND�฀ INCLUDING฀&ORESIGHT฀
0OLSKA฀ ����฀ ;�=�฀ HOWEVER�฀ NONE฀ OF฀ THEM฀ HAS฀ SUFFICIENTLY฀ DEALT฀WITH฀
THE฀ISSUE฀OF฀INORGANIC฀CHEMICAL฀INDUSTRY฀WASTE�฀4HE฀INORGANIC฀INDUSTRY฀
SECTOR฀IN฀0OLAND฀IS฀WELL
DEVELOPED�฀BUT฀IT฀REQUIRES฀SOME฀CHANGE฀AND฀
TRANSFORMATIONS�฀SINCE฀APART฀FROM฀CREATING฀A฀SIGNIFICANT฀PORTION฀OF฀THE฀
'$0�฀ IT฀ IS฀PERCEIVED฀AS฀NOXIOUS฀ FOR฀ THE฀ENVIRONMENT฀AND฀ FOR฀HUMAN฀
HEALTH�฀/N฀THE฀OTHER฀HAND�฀IT฀IS฀INDISPENSABLE฀FOR฀EFFICIENT฀FUNCTIONING฀
OF฀OTHER฀BRANCHES฀OF฀THE฀ECONOMY�฀4HE฀INORGANIC฀CHEMICAL฀INDUSTRY฀IN฀
0OLAND฀REQUIRES฀CONSIDERABLE฀INVESTMENT฀s฀THE฀FOREIGN฀TRADE฀DEFICIT฀IN฀
CHEMICALS฀TRADE฀AMOUNTED฀TO฀�฀BILLION฀EURO฀IN฀����฀;�=�฀4HIS฀PROVIDES฀
GREAT฀OPPORTUNITIES฀FOR฀IMPLEMENTATION฀OF฀THE฀RESULTS฀OF฀DEVELOPMENT฀
FORECASTS฀AND฀NEW฀TECHNOLOGICAL฀SOLUTIONS�฀
!฀CONSORTIUM฀CONSISTING฀OF฀THE฀)NORGANIC฀#HEMISTRY฀3ECTION฀p)#H.q฀

IN฀'LIWICE฀OF฀THE฀!RTIFICIAL฀&ERTILISERS฀)NSTITUTE�฀)NSTITUTE฀OF฀%NVIRONMENT฀
0ROTECTION฀AND฀THE฀0ROGRESS�"USINESS฀&OUNDATION฀HAS฀BEEN฀AWARDED฀A฀
GRANT฀FROM฀THE฀%UROPEAN฀2EGIONAL฀$EVELOPMENT฀&UND฀FOR฀IMPLEMENTA

TION฀OF฀THE฀PROGRAMME฀NAMED฀p)NORGANIC฀WASTE฀OF฀CHEMICAL฀INDUSTRY฀
s฀TECHNOLOGY฀FORESIGHTq฀WITHIN฀THE฀/PERATIONAL฀0ROGRAMME฀p)NNOVA

TIVE฀%CONOMYq�฀4HE฀PROJECT฀TO฀BE฀IMPLEMENTED฀FROM฀����������฀TO฀
����������฀IS฀TO฀DEVELOP฀SCENARIOS฀FOR฀INORGANIC฀CHEMISTRY�฀WHICH฀WILL฀
HELP฀TO฀MANAGE฀WASTE฀OF฀INORGANIC฀CHEMICAL฀INDUSTRY฀AND฀TO฀SET฀NEW฀
TRENDS฀ FOR฀ NEW฀ TECHNOLOGIES฀ IN฀MANUFACTURING฀ INORGANIC฀ PRODUCTS฀ IN฀
0OLAND฀BY฀�����฀4HE฀PROBLEM฀ANALYSIS�฀DEVELOPING฀THE฀RESEARCH฀MODEL฀
AND฀PREPARATION฀OF฀DEVELOPMENT฀SCENARIOS�฀WILL฀INVOLVE฀USING฀THE฀STATE

OF
THE฀ART฀ANALYTICAL฀AND฀RESEARCH฀METHODS�฀TYPICAL฀OF฀THE฀FORESIGHT฀PRO

CESS�฀METHODS฀OF฀MULTICRITERIA฀ANALYSIS�฀DISCRETE฀EVENT฀SYSTEMS�฀QUAN

TITATIVE฀METHODS฀OF฀CROSS
IMPACT฀ANALYSIS฀BASED฀ON฀THE฀CONTROL฀THEORY฀
METHODS฀AND฀METHODS฀OF฀KNOWLEDGE฀PRESENTATION฀;�=�
&ROM฀ THE฀ POINT฀ OF฀ VIEW฀ OF฀ ENVIRONMENTAL฀ AND฀ ECONOMIC฀ POLICY�฀

WASTE฀IS฀AN฀UNUSABLE฀PRODUCT฀OF฀ECONOMIC฀AND฀SOCIAL฀PROCESSES฀AND�฀
AS฀SUCH�฀REQUIRES฀MANAGEMENT฀IN฀A฀MANNER฀PROTECTING฀HUMAN฀AND฀EN

VIRONMENTAL฀SAFETY฀FROM฀HAZARDS฀CREATED฀BY฀ITS฀PRESENCE฀IN฀THE฀ENVI

RONMENT฀AND฀IN฀THE฀IMMEDIATE฀SURROUNDINGS฀OF฀PEOPLE�฀3UCH฀MANAGE

MENT฀REQUIRES฀INVESTMENTS฀WHICH฀ARE฀INSEPARABLE฀COST฀COMPONENTS฀OF฀
PRODUCT฀MANUFACTURING�฀4HEREFORE�฀IT฀WOULD฀BE฀IDEAL฀TO฀EMPLOY฀SUCH฀
PROCESSES฀WHICH฀DO฀NOT฀PRODUCE฀WASTE�฀(OWEVER�฀THERE฀ARE฀NO฀SUCH฀
PROCESSES฀IN฀THE฀ECONOMIC฀PRACTICE�฀BUT฀IT฀IS฀LOGICAL฀TO฀RECOGNISE฀REDUC

TION฀OF฀THE฀AMOUNT฀OF฀WASTE฀AS฀A฀PRIORITY฀IN฀WASTE฀MANAGEMENT�฀4HIS฀
TASK฀LARGELY฀GOES฀BEYOND฀THE฀ISSUES฀OF฀WASTE฀MANAGEMENT฀AND฀ENTERS฀
THE฀ DOMAIN฀ OF฀ PRODUCTION฀ PROCESS฀ AND฀ SERVICE฀ PROVISION฀ DESIGN�฀ )TS฀
IMPLEMENTATION฀REQUIRES฀THAT฀INDUSTRY฀AND฀THE฀SERVICE฀SECTOR฀EMPLOY฀
ENVIRONMENT
FRIENDLY฀TECHNOLOGIES฀;�=�฀
4HE฀ WORK฀ PERFORMED฀ BY฀ THE฀ EXPERTS฀ ENGAGED฀ IN฀ THE฀ .ATIONAL฀

&ORESIGHT฀ 0ROGRAMME฀ p0OLAND฀ ����q�฀ HAS฀ PRODUCED฀ DEVELOPMENT฀
SCENARIOS฀FOR฀0OLAND�฀BUT฀ALSO฀A฀LIST฀OF฀RECOMMENDED฀TECHNOLOGIES�฀THE฀
ACCUMULATED฀SCIENTIFIC฀POTENTIAL฀AND฀INTELLECTUAL฀CAPITAL฀OF฀WHICH฀CRE

ATES฀OPPORTUNITIES฀OF฀ IMPLEMENTATIONS฀THAT฀ LEAD฀TO฀THE฀DEVELOPMENT฀
OF฀COMPETITIVE฀OR฀NICHE฀BRANCHES฀OF฀ECONOMY�฀&IVE฀TECHNOLOGIES฀HAVE฀
BEEN฀RECOMMENDED฀FOR฀WASTE฀MANAGEMENT�


฀฀ !DVANCED�฀ WASTE
FREE฀ MATERIAL฀ TECHNOLOGIES฀ AND฀ BIODEGRADABLE฀
ENGINEERING฀MATERIALS฀FOR฀INDUSTRY�฀TRANSPORT฀AND฀POWER฀ENGINEER

ING�฀WITH฀AN฀ENVIRONMENT
FRIENDLY�฀CLOSED฀LIFE฀CYCLE�


฀฀ %NVIRONMENT
FRIENDLY฀CHEMICAL฀PRODUCTS฀AND฀TECHNOLOGIES฀OF฀PRO

CESSING฀FOSSIL฀MATERIALS�฀BIOMASS฀AND฀WASTE฀AND฀TURNING฀THEM฀INTO฀
COMMONLY฀USED฀CHEMICALS฀AND฀FUELS�


฀฀ .EW฀GENERATION฀OF฀ TECHNOLOGIES฀OF฀EFFECTIVE฀ACQUISITION฀AND฀USE฀
OF฀DOMESTIC฀ RESOURCES฀OF฀ FOSSIL฀ RAW฀MATERIALS�฀ AT฀ THE฀ SAME฀ TIME฀
ENSURING฀ENVIRONMENTAL฀SAFETY�


฀฀ ,OW
WASTE฀AND฀WASTE
FREE฀PRODUCTION฀TECHNOLOGIES฀AND฀INDUSTRIAL฀
METHODS฀OF฀WASTE฀UTILISATION฀AND฀HAZARDOUS฀WASTE฀NEUTRALISATION�


฀฀ .EW฀TECHNOLOGIES฀OF฀RESTRICTING฀THE฀ENVIRONMENTAL฀OCCURRENCE฀OF฀
SUBSTANCES฀REGARDED฀AS฀PARTICULARLY฀HAZARDOUS฀;�=�
)NORGANIC฀ CHEMICAL฀ INDUSTRY฀ PRODUCES฀ INDUSTRIAL฀ WASTE฀ WHICH฀ IS฀

NOXIOUS฀TO฀THE฀ENVIRONMENT�฀!CCORDING฀TO฀THE฀.ATIONAL฀7ASTE฀-ANAGE

MENT฀0LAN฀����฀;�=�฀WASTE฀FROM฀PRODUCTION�฀PREPARATION�฀TRADE฀AND฀USE฀
OF฀PRODUCTS฀OF฀INORGANIC฀CHEMICAL฀INDUSTRY฀IS฀PRODUCED฀MAINLY฀BY฀PLANTS฀
MANUFACTURING฀MINERAL฀FERTILISERS�฀SODA�฀PIGMENTS฀AND฀OTHER฀CHEMICAL฀
PLANTS�฀AS฀WELL฀AS฀STEELWORKS฀AND฀COPPER฀SMELTING฀PLANTS�฀)MPROVEMENT฀
OF฀DOMESTIC฀WASTE฀MANAGEMENT�฀BOTH฀IN฀TERMS฀OF฀REDUCING฀ITS฀PRODUC

TION฀OUTPUT฀BY฀CHANGING฀AND฀OPTIMISING฀THE฀EXISTING฀TECHNOLOGIES�฀AND฀
THE฀TECHNOLOGIES฀OF฀WASTE฀UTILISATION�฀IS฀THE฀LONG
TERM฀OBJECTIVE฀OF฀THE฀
0ROJECT�฀4HIS฀IS฀WHAT฀THE฀DEVELOPMENT฀SCENARIOS฀AND฀REPORTS฀GENERATED฀
BY฀THE฀0ROJECT฀SHOULD฀BE฀USED฀FOR�฀0OLISH฀CHEMICAL฀COMPANIES฀�#)%#(฀
3�!��฀3IARKOPOL฀4ARNOBRZEG�฀,UVENA฀3�!�฀AND฀#HEMIA฀7IZÐW฀3P�฀Z฀O�O�	฀
AND฀ORGANISATIONS�฀ SUCH฀ AS฀0OLISH฀#HAMBER฀OF฀#HEMICAL฀ )NDUSTRY�฀ AS฀
WELL฀AS฀ENVIRONMENTAL฀ORGANISATIONS฀SUBMIT฀LETTERS฀OF฀INTENT฀ATTACHED฀
TO฀APPLICATIONS฀FOR฀RESEARCH฀FUNDING�฀THEREBY฀CONFIRMING฀THE฀PERTINENCE฀
OF฀THE฀SCOPE฀OF฀RESEARCH฀OF฀THE฀0ROJECT฀IN฀QUESTION฀AND฀DECLARING฀THEIR฀
WILLINGNESS฀TO฀IMPLEMENT฀THE฀SOLUTIONS฀DEVELOPED฀BY฀IT฀IN฀INDUSTRY�

3TATE฀OF฀KNOWLEDGE฀AND฀IDENTIFICATION฀฀
OF฀KEY฀RESEARCH฀NEEDS
!฀STRATEGY฀OF฀HANDLING฀WASTE฀IN฀THE฀%UROPEAN฀5NION฀COUNTRIES฀IS฀LAID฀

DOWN฀IN฀A฀DOCUMENT฀ISSUED฀BY฀THE฀%UROPEAN฀#OMMISSION฀;�=�฀2EDUC

TION฀OF฀WASTE฀AND฀INTENSIFICATION฀OF฀RECOVERY฀LOWER฀THE฀EFFECT฀OF฀NON

RENEWABLE฀RESOURCES฀CONSUMPTION฀ON฀THE฀ENVIRONMENT�฀WHICH฀PLAYS฀
A฀MAJOR฀ROLE฀IN฀SUSTAINABLE฀DEVELOPMENT�฀7ASTE฀MANAGEMENT฀IS฀MORE฀
AND฀MORE฀OFTEN฀EVALUATED฀WITH฀THE฀USE฀OF฀THE฀,IFE฀#YCLE฀!NALYSIS฀�,#!	฀
;�=�฀4HE฀ANALYSIS฀INVOLVES฀THE฀ASSESSMENT฀OF฀THE฀IMPACT฀OF฀THE฀PRODUCT฀
UNDER฀ANALYSIS฀�MATERIAL฀OR฀OBJECT	฀ON฀THE฀ENVIRONMENT฀THROUGHOUT฀ITS฀
LIFE฀CYCLE฀s฀INCLUDING฀ITS฀PRODUCTION�฀USE฀AND฀POST
UTILISATION฀MANAGE

MENT�฀4HE฀CONSECUTIVE฀STAGES฀OF฀ THE฀,#!฀ARE�฀ ��	฀ IDENTIFICATION฀AND฀
QUANTITATIVE฀ANALYSIS฀OF฀THE฀IMPACT฀ON฀THE฀ENVIRONMENT฀OF฀THE฀PRODUCT฀
UNDER฀EVALUATION฀�I�E�฀CONSUMPTION฀OF฀MATERIALS฀AND฀ENERGY�฀EMISSION฀
OF฀POLLUTION�฀WASTE฀RELEASED฀TO฀THE฀ENVIRONMENT	�฀��	฀EVALUATION฀OF฀PO

TENTIAL฀EFFECTS฀OF฀SUCH฀IMPACT�฀��	฀ESTIMATION฀OF฀THE฀AVAILABLE฀WAYS฀OF฀
REDUCING฀SUCH฀IMPACT�฀4HE฀ANALYSIS�฀WHICH฀COVERS฀THE฀ENTIRE฀PERIOD฀OF฀
PRODUCTION฀AND฀USE฀OF฀THE฀PRODUCT฀AND฀MANAGING฀WASTE฀FORMED฀FROM฀
IT฀AFTERWARDS�฀ALLOWS฀FOR฀COMPARISON฀OF฀THE฀AMOUNT฀OF฀ENERGY฀AND฀MA

TERIALS฀SPENT฀ON฀MANUFACTURING฀THE฀PRODUCT฀AND฀ITS฀NEGATIVE฀IMPACT฀ON฀
THE฀ENVIRONMENT�฀$ETERMINATION฀OF฀THE฀TOTAL฀IMPACT฀OF฀A฀PRODUCT฀ON฀
THE฀ENVIRONMENT฀PROVIDES฀GROUNDS฀FOR฀FINDING฀THE฀COST฀OF฀ENVIRONMENT฀
PROTECTION฀ASSOCIATED฀WITH฀PRODUCTION฀AND฀USE฀OF฀SUBSTANCES฀AND฀PROD
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MENT฀ IN฀ENVIRONMENT฀PROTECTION�฀WHICH฀ARISE฀FROM฀SOCIALLY฀ACCEPTED฀
LEVEL฀OF฀ENVIRONMENTAL฀RISK�฀4HE฀CHOICE฀OF฀THE฀WAY฀OF฀WASTE฀MANAGE

MENT฀DEPENDS฀ON฀THE฀LOCAL฀CONDITIONS฀AND฀ITS฀AIM฀IS฀TO฀AVOID฀A฀NEGATIVE฀
IMPACT฀OF฀THE฀PARTS฀OF฀THE฀ENVIRONMENT฀ALREADY฀AFFECTED฀BY฀OTHER฀TYPES฀
OF฀ACTIVITIES฀;�=�฀4HE฀SEQUENCE฀OF฀WASTE฀MANAGEMENT฀ACTIONS�฀IF฀WASTE฀
PRODUCTION฀COULD฀NOT฀BE฀AVOIDED�฀IS฀AS฀FOLLOWS�฀RECOVERY�฀MATERIAL฀RE

CYCLING฀AND฀ENERGY฀RECOVERY�฀NEUTRALISATION�฀!฀LOT฀OF฀WASTE฀IS฀SUBJECTED฀
TO฀ RECYCLING฀ PROCESSES฀ �E�G�฀METALS�฀ PAPER�฀ PLASTICS	�฀4HIS฀ IS฀ BASICALLY฀
IMPOSSIBLE฀FOR฀INORGANIC฀WASTE฀s฀IT฀ IS฀USELESS฀FOR฀RECYCLING�฀4HIS฀CON

CERNS�฀FOR฀EXAMPLE�฀PHOSPHOGYPSUM฀IN฀ARTIFICIAL฀FERTILISER฀MANUFACTURING฀
OR฀CALCIUM฀CHLORIDE฀IN฀SODA฀PRODUCTION฀INDUSTRY�฀)F฀THAT฀IS฀THE฀CASE�฀SUCH฀
OPTIONS฀AS฀A฀CHANGE฀OF฀PRODUCTION฀PROCESS�฀RAW฀MATERIAL฀ARRANGEMENT�฀
REPLACING฀THE฀PRODUCT฀WITH฀ANOTHER฀NEED฀TO฀BE฀CONSIDERED�฀OR�฀AS฀A฀FINAL฀
RESORT�฀REDUCTION฀OF฀THE฀PRODUCT฀QUANTITY�฀7ASTE
RELATED฀REGULATIONS฀OF฀
THE฀%5฀PROVIDE฀FOR฀INTRODUCING฀CRITERIA฀FOR฀SELECTED฀RECOVERY฀PROCESSES฀
AND฀APPLYING฀THE฀PROVISIONS฀OF฀THE฀%#฀REGULATION฀TO฀COMBAT฀ FICTIONAL฀
WASTE฀RECOVERY฀;��=�฀)N฀ITS฀RESOLUTION฀OF฀��฀!PRIL฀�����฀THE฀%UROPEAN฀
0ARLIAMENT฀CALLED฀FOR฀THE฀#OMMISSION฀TO฀CONSIDER฀EXPANDING฀THE฀$I

RECTIVE฀OF฀THE฀#OUNCIL฀������%#฀OF฀��฀3EPTEMBER฀����฀ON฀INTEGRATED฀
PREVENTION฀OF฀POLLUTION฀AND฀ITS฀CONTROL฀TO฀THE฀ENTIRE฀WASTE฀SECTOR฀;��=�฀
4HE฀%UROPEAN฀0ARLIAMENT฀ALSO฀ASKED฀THE฀#OMMISSION฀TO฀CLEARLY฀DIS

TINGUISH฀BETWEEN฀RECOVERY฀AND฀NEUTRALISATION฀OF฀WASTE฀AND฀TO฀EXPLAIN฀
THE฀DIFFERENCE฀BETWEEN฀WASTE฀AND฀SUBSTANCES฀WHICH฀ARE฀NOT฀REGARDED฀
AS฀SUCH�฀4HE฀PROVISIONS฀OF฀$IRECTIVE฀������%#฀ARE฀IMPLEMENTED฀IN฀THE฀
0OLISH฀LEGISLATION฀BY฀THE฀%NVIRONMENT฀0ROTECTION฀!CT฀;��=�฀!RT�฀����	฀
OF฀ THE฀$IRECTIVE฀OBLIGATES฀ THE฀%UROPEAN฀#OMMISSION฀ TO฀ARRANGE฀ FOR฀
INFORMATION฀EXCHANGE฀ON฀THE฀BEST฀AVAILABLE฀TECHNOLOGIES฀�"!4	฀WITHIN฀
THE฀APPLIED฀TECHNOLOGY฀AND฀MONITORING�฀3UCH฀INFORMATION฀IS฀PUBLISHED฀
AS฀"2%&฀DOCUMENTS฀ ISSUED฀BY฀THE฀%UROPEAN฀#OMMISSION�฀$IRECTOR

ATE฀'ENERAL฀ 
฀ *2#฀ *OINT฀2ESEARCH฀#ENTRE฀ 
฀ )NSTITUTE฀ FOR฀0ROSPECTIVE฀
4ECHNOLOGIES�฀4HE฀ CONCEPT฀ OF฀"!4฀s฀ THE฀"EST฀!VAILABLE฀4ECHNOLOGY฀
s฀SHOULD฀BE฀UNDERSTOOD฀TO฀DENOTE฀THE฀MOST฀EFFECTIVE฀AND฀STATE
OF
THE

ART฀TECHNOLOGY฀SOLUTIONS�฀USEFUL฀FOR฀PREVENTION฀OF฀RELEASE฀OF฀POLLUTION฀
TO฀THE฀ENVIRONMENT฀OR�฀IF฀THIS฀PROVED฀IMPOSSIBLE�฀FOR฀REDUCTION฀OF฀SUCH฀
RELEASE฀AND฀LOWERING฀ITS฀IMPACT฀ON฀THE฀ENVIRONMENT�฀p4ECHNOLOGYq฀IS฀
UNDERSTOOD฀TO฀DENOTE฀BOTH฀THE฀TECHNOLOGICAL฀PROCESS฀AND฀TECHNOLOGI

CAL฀�APPARATUS�฀EQUIPMENT�฀FITTINGS฀OF฀BUILDINGS฀AND฀CONSTRUCTIONS�฀THEIR฀
SERVICING฀AND฀MAINTENANCE	฀AND฀ORGANISATIONAL฀SOLUTIONS�฀p!VAILABILITYq฀
MEANS฀THE฀ECONOMIC฀CONDITIONS฀OF฀APPLICATION฀�COSTS	฀AND฀POSSIBILITY฀
OF฀APPLYING฀THE฀SOLUTION฀WITH฀THE฀EXISTING฀INFRASTRUCTURE�฀4HE฀)00#฀DI

RECTIVE฀ �APPENDIX฀ )6	฀ LAYS฀DOWN฀THE฀ FOLLOWING฀CRITERIA฀OF฀ TECHNOLOGY฀
EVALUATION฀IN฀UNIT฀OPERATIONS฀AND฀PROCEDURES�

฀ APPLICATION฀OF฀LOW
WASTE฀TECHNOLOGY�

฀ USING฀LESS฀HAZARDOUS฀SUBSTANCES�

฀ PROVIDING฀FOR฀RECOVERY฀AND฀RECYCLING฀OF฀SUBSTANCES฀AND฀WASTE฀PRO

DUCED฀IN฀THE฀PROCESS�


฀ INDICATING฀COMPARABLE฀PROCESSED�฀DEVICES฀OR฀PROCEDURES�฀USED฀ON฀
AN฀INDUSTRIAL฀SCALE�


฀ PROGRESS฀IN฀TECHNOLOGY฀AND฀KNOWLEDGE�

฀ TYPES�฀EFFECTS฀AND฀SIZE฀OF฀EMISSIONS฀FROM฀THE฀PROCESS�

฀ RESULTS฀OF฀EXAMINATION฀OF฀NEW฀AND฀EXISTING฀SYSTEMS�

฀ TIME฀NEEDED฀TO฀IMPLEMENT฀THE฀BEST฀AVAILABLE฀TECHNOLOGY�

฀ CONSUMPTION฀AND฀TYPES฀OF฀RAW฀MATERIALS฀�INCLUDING฀WATER	฀AND฀EN

ERGY฀EFFICIENCY฀OF฀THE฀SYSTEM�


฀ THE฀NEEDS฀ IN฀TERMS฀OF฀PREVENTION฀OR฀REDUCTION฀OF฀RELEASE฀TO฀THE฀
ENVIRONMENT฀AND฀ENVIRONMENTAL฀RISKS�


฀ THE฀NEEDS฀IN฀TERMS฀OF฀PREVENTING฀FAILURES฀AND฀THEIR฀IMPACT฀ON฀THE฀
ENVIRONMENT�


฀ INFORMATION฀PUBLISHED฀BY฀THE฀%UROPEAN฀#OMMISSION฀IN฀COMPLIANCE฀
WITH฀THE฀REQUIREMENTS฀OF฀THE฀DIRECTIVE฀�"!4�฀SYSTEM฀MONITORING�฀
ASSOCIATED฀TECHNOLOGICAL฀PROGRESS	�
4HE฀STRATEGY฀ADOPTED฀IN฀THE฀)00#฀DIRECTIVE฀RELATES฀THE฀OBLIGATION฀

TO฀REDUCE฀THE฀AMOUNT฀AND฀NOXIOUSNESS฀OF฀WASTE฀TO฀THE฀ENVIRONMENT฀TO฀

INDUSTRIAL฀SYSTEMS฀WHICH฀MANUFACTURE฀PRODUCTS฀AND฀THE฀ACCOMPANYING฀
WASTE�฀WHICH฀ ARISES฀ FROM฀ THE฀ APPLIED฀ TECHNOLOGIES฀ AND฀ PROCEDURES�฀
!CCORDING฀TO฀THAT฀STRATEGY�฀WASTE฀PROCESSING฀SYSTEMS฀PROVIDE฀SERVICES฀
TO฀PRODUCTION฀PLANTS฀WHICH฀INVOLVE฀WASTE฀MANAGEMENT�฀(OWEVER�฀THE฀
WASTE฀PROCESSING฀INDUSTRY฀IN฀SOME฀CASES฀ALSO฀PRODUCES฀GOODS�฀7HEN฀
SELECTING฀THE฀WASTE฀RECOVERY฀OR฀NEUTRALISATION฀METHOD�฀THE฀BEST฀AVAIL

ABLE฀TECHNOLOGIES�฀REFERRED฀TO฀IN฀THE฀"2%&฀DOCUMENTS�฀SHOULD฀BE฀TAKEN฀
INTO฀ACCOUNT�฀"2%&฀DOCUMENTS฀CONCERNING฀THE฀FOLLOWING฀BRANCHES฀ARE฀
IMPORTANT฀TO฀INORGANIC฀CHEMICAL฀INDUSTRY�฀PRODUCTION฀OF฀LARGE฀VOLUME฀
INORGANIC฀CHEMICALS�฀FERTILISERS�฀SPECIALIST฀INORGANIC฀CHEMICALS�฀CHLOR
AL

KALI฀INDUSTRY฀AND฀WASTE฀PROCESSING�
4HE฀TYPES฀OF฀WASTE฀PRODUCED฀BY฀INDUSTRY฀ARE฀ENUMERATED฀IN฀THE฀

2EGULATION฀OF฀THE฀-INISTER฀OF฀%NVIRONMENT฀ON฀THE฀CATALOGUE฀OF฀WASTE฀
;��=�฀ )T฀CLASSES฀WASTE฀ INTO฀GROUPS฀AND฀EACH฀GROUP฀IS฀ASSIGNED฀A฀CODE฀
s฀THE฀CODE฀FOR฀INORGANIC฀CHEMICAL฀INDUSTRY฀WASTE฀IS฀���฀7ASTE฀CLASSED฀
AS฀��฀GROUP฀WASTE฀IS฀PRODUCED฀BY฀PLANTS฀PRODUCING฀FERTILISERS�฀CHEMI

CAL฀PLANTS�฀STEELWORKS฀AND฀COPPER฀SMELTING฀PLANTS�฀PLANTS฀WHICH฀MANU

FACTURE฀ SODA�฀ PIGMENTS�฀MEDICINES฀ AND฀ CELLULOSE�฀ 2ESEARCH฀ IN฀WASTE฀
MANAGEMENT฀IN฀INORGANIC฀CHEMICAL฀INDUSTRY฀IS฀CONDUCTED฀MAINLY฀AT฀THE฀
)NSTITUTE฀OF฀)NORGANIC฀#HEMISTRY฀IN฀'LIWICE฀�CURRENTLY฀)NORGANIC฀#HEM

ISTRY฀3ECTION฀OF฀ THE฀!RTIFICIAL฀&ERTILISERS฀ )NSTITUTE	฀AND฀AT฀ THE฀!RTIFICIAL฀
&ERTILISERS฀)NSTITUTE฀IN฀0U�AWY฀AND฀AT฀CHEMICAL฀FACULTIES฀OF฀SOME฀UNIVER

SITIES�฀7ROC�AW฀5NIVERSITY฀OF฀4ECHNOLOGY�฀7EST
0OMERANIAN฀5NIVERSITY฀
OF฀4ECHNOLOGY฀�FORMERLY฀3ZCZECIN฀5NIVERSITY฀OF฀4ECHNOLOGY	�฀+RAKÐW฀
5NIVERSITY฀OF฀4ECHNOLOGY�฀THE฀.ICOLAUS฀#OPERNICUS฀5NIVERSITY฀IN฀4ORUÎ฀
AND฀THE฀!DAM฀-ICKIEWICZ฀5NIVERSITY฀IN฀0OZNAÎ�฀&OR฀EXAMPLE�฀THE฀FOL

LOWING฀ RESEARCH฀ STUDIES฀ ARE฀ CONDUCTED฀ AT฀ THE฀ )NSTITUTE฀ OF฀ )NORGANIC฀
#HEMISTRY�฀ WHICH฀ ARE฀ ASSOCIATED฀ WITH฀ MANAGING฀ WASTE฀ OF฀ INORGANIC฀
CHEMICAL฀INDUSTRY�

฀ RESEARCH฀OF฀PHOSPHOGYPSUM฀MANAGEMENT�฀

฀ POSSIBILITIES฀OF฀UTILISATION฀OF฀BY
PRODUCTS฀OF฀THE฀SODA฀TECHNOLOGY�

฀ DISPOSAL฀OF฀WASTE฀CALCIUM฀FLUORIDE฀FROM฀FODDER฀PHOSPHATE฀PRODUC

TION�


฀ DISPOSAL฀OF฀USED฀CATALYSTS฀FROM฀CHEMICAL฀INDUSTRY�

฀ RESEARCH฀OF฀NEUTRALISATION฀OF฀WASTE฀OF฀ZINC฀HYDROMETALLURGY�฀

฀ RESEARCH฀OF฀MANAGING฀WASTE฀SALTS฀�E�G�฀IRON฀SULPHATE�฀SODIUM฀SUL

PHATE�฀MAGNESIUM฀SULPHATE	�
4HE฀FOLLOWING฀FACTORS฀AND฀LIMITATIONS฀SHOULD฀BE฀TAKEN฀INTO฀ACCOUNT฀

WHEN฀DEVELOPING฀SCENARIOS฀FOR฀INORGANIC฀CHEMICAL฀INDUSTRY฀WASTE฀MAN

AGEMENT�

฀ NEW฀LEGISLATION฀ON฀WASTE฀MANAGEMENT฀AND฀REGULATIONS฀CONNECTED฀
WITH฀ THE฀ )00#฀$IRECTIVE�฀MAKING฀ IT฀OBLIGATORY฀ TO฀OBTAIN฀ AN฀ INTE

GRATED฀PERMIT�


฀ INCREASED฀COST฀OF฀USING฀THE฀ENVIRONMENT�

฀ CASES฀OF฀RESTRICTING฀OR฀SHUTTING฀DOWN฀CHEMICAL฀PRODUCTION฀IF฀IT฀IS฀IM

POSSIBLE฀TO฀STORE฀THE฀WASTE฀PRODUCED฀IN฀IT฀IN฀A฀FULL
UP฀WASTE฀DUMP�


฀ IMPLEMENTATION฀OF฀THE฀2%!#(฀PROGRAMME�฀ONE฀OF฀ITS฀ASPECT฀BEING฀
THE฀MANUFACTURE฀OF฀NEW฀PRODUCTS฀FROM฀INDUSTRIAL฀WASTE�


฀ RESTRICTING฀FACTORS฀ARISING฀FROM฀IMPLEMENTATION฀OF฀THE฀ENVIRONMEN

TAL฀STANDARD฀)3/฀������฀IMPLEMENTATION฀OF฀THE฀2ESPONSIBILITY฀AND฀
#ARE฀PROGRAMME฀AND฀CARRYING฀OUT฀ENVIRONMENTAL฀ANALYSES฀BY฀THE฀
,#!฀METHOD�
)T฀IS฀IMPORTANT฀FOR฀THE฀PROJECT฀IN฀QUESTION฀THAT฀THE฀FOLLOWING฀ISSUES฀

SHOULD฀BE฀TAKEN฀INTO฀ACCOUNT�฀฀
�	฀ 5TILISATION฀OF฀WASTE฀AND฀REDUCTION฀OF฀ITS฀AMOUNT�฀ESPECIALLY฀PHOS

PHOGYPSUM�฀WHICH฀IS฀PRODUCED฀IN฀THE฀PROCESS฀OF฀PHOSPHORIC฀ACID฀
MANUFACTURE�฀ESPECIALLY฀BY฀USING฀THE฀PRODUCTS�฀OBTAINED฀IN฀THE฀PRO

CESS฀OF฀NEUTRALISATION�฀IN฀ROAD฀CONSTRUCTION�

�	฀฀ 4HE฀TECHNOLOGICAL฀PROCESS฀OF฀SODA฀PRODUCTION฀WILL฀STILL฀BE฀BASED฀ON฀
THE฀3OLVAY฀METHOD�฀WHICH฀HAS฀BEEN฀IMPROVED฀BUT฀WHOSE฀PRINCIPLE฀
REMAINS฀ THE฀ SAME�฀WITH฀ THE฀ USE฀OF฀ THE฀ SAME฀ RAW฀MATERIALS฀ AND฀
PRODUCING฀THE฀SAME฀WASTE฀AND฀BY
PRODUCTS฀IN฀THE฀PROCESS�฀/NE฀OF฀
THE฀AIMS฀SHOULD฀BE฀BROADER฀USE฀OF฀SODA฀LIME฀IN฀AGRICULTURE฀AND฀IN฀
BUILDING฀CONSTRUCTION฀AS฀WELL฀IN฀SULPHUR฀REMOVAL฀FROM฀#(0฀PLANTS฀
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EMISSIONS�฀/THER฀IMPORTANT฀ISSUES฀INCLUDE฀THE฀USE฀OF฀SLUDGE฀FROM฀
BRINE฀PURIFICATION฀AND฀CALCIUM฀CHLORIDE฀SOLUTIONS�

�	฀ 4HE฀TECHNOLOGY฀OF฀TITANIUM฀WHITE฀PRODUCTION฀REQUIRES฀EXTENDED฀
USE฀AND฀OF฀IRON�))	฀SULPHATE฀WASTE�

�	฀ .EW฀ TECHNOLOGIES฀ ARE฀ NEEDED฀ TO฀ RECOVER฀ VALUABLE฀ COMPONENTS฀
FROM฀USED฀CATALYSTS฀APPLIED฀IN฀INORGANIC฀CHEMICAL฀INDUSTRY�

�	฀ .EW�฀ INNOVATIVE฀ METHODS฀ OF฀ UNIT฀ OPERATIONS฀ OF฀ WASTE฀ DISPOSAL฀
SHOULD฀BE฀APPLIED฀MORE฀BROADLY�฀THESE฀SHOULD฀INCLUDE฀GRANULATION�฀
BRIQUETTING฀AND฀UTILISATION฀OF฀MEMBRANE฀TECHNIQUES฀AND฀NANOFILTRA

TION�

�	฀ 2ECLAIMING฀ CONTAMINATED฀ POST
INDUSTRIAL฀ AREAS฀ AROUND฀ EXISTING฀
WASTE฀DUMPS�฀ IT฀ IS฀ AN฀ESPECIALLY฀ URGENT฀ ISSUE฀ TO฀ RECLAIM฀ THE฀ SOIL฀
CONTAMINATED฀WITH฀HEAVY฀METALS�฀MERCURY�฀ARSENIC�฀฀

�	฀ .EW฀TECHNOLOGIES฀OF฀HAZARDOUS฀WASTE฀STABILISATION฀WITH฀ULTIMATE฀
UTILISATION฀OF฀THE฀PRODUCT฀THUS฀OBTAINED�
3O฀FAR�฀THE฀ISSUES฀OF฀WASTE฀MANAGEMENT฀IN฀THE฀INORGANIC฀CHEMICAL฀

INDUSTRY฀IN฀0OLAND฀HAVE฀NOT฀BEEN฀COVERED฀BY฀FORESIGHT฀ANALYSES�฀4HE฀
EFFECT฀OF฀ INORGANIC฀ CHEMICAL฀ INDUSTRY฀ON฀ THE฀ REST฀OF฀ THE฀ECONOMY฀ IS฀
SIGNIFICANT฀AND฀SO฀IT฀IS฀EXTREMELY฀IMPORTANT฀FOR฀THE฀ECONOMIC฀DEVELOP

MENT฀OF฀THE฀COUNTRY฀TO฀CARRY฀OUT฀THE฀FORESIGHT฀PROCESS฀AND฀TO฀GENERATE฀
DEVELOPMENT฀SCENARIOS฀FOR฀WASTE฀MANAGEMENT฀IN฀THE฀INDUSTRY�฀

5SABILITY฀ANALYSIS฀FOR฀FORESIGHT฀RESULTS฀฀
IN฀PRACTICAL฀APPLICATIONS
$UE฀TO฀HIGH฀DIVERSITY฀OF฀ITS฀BRANCHES฀�FROM฀CHEMICAL฀RAW฀MATERIALS฀

THROUGH฀COSMETICS฀AND฀PHARMACY฀PRODUCTS฀TO฀SUPER฀PURE฀SUBSTANCES�฀

FOR฀EXAMPLE฀USED฀BY฀ELECTRONIC฀INDUSTRY	�฀THE฀INORGANIC฀CHEMICAL฀INDUS

TRY฀DETERMINES฀THE฀STATUS฀AND฀DEVELOPMENT฀OF฀VIRTUALLY฀EVERY฀BRANCH฀
OF฀INDUSTRY�฀ECONOMY฀AND฀EVERYDAY฀LIFE�฀0RODUCTS฀OF฀CHEMICAL฀INDUSTRY฀
PLAY฀THE฀FOLLOWING฀ROLES�

฀ COOPERATIVE฀ FOR฀ ALL฀ THE฀ INDUSTRY฀ BRANCHES�฀ E�G�฀ IT฀ PROVIDES฀ CON

STRUCTION฀MATERIALS�฀ANTICORROSION฀PROTECTION฀AGENTS�฀TYRES�฀RUBBER฀
TECHNICAL฀PRODUCTS�฀PAINTS�฀VARNISHES�฀PURE฀CHEMICALS�฀INORGANIC฀IN

TERMEDIATES฀FOR฀THE฀MACHINE
BUILDING�฀MOTOR�฀ELECTRIC�฀ELECTRONIC�฀
CHEMICAL�฀PAPERMAKING�฀GLASS�฀ TEXTILE�฀ FOOD�฀HOUSEHOLD฀CHEMICALS฀
INDUSTRIES�


฀ SUPPLY฀TO฀OTHER฀AREAS฀OF฀THE฀ECONOMY�฀E�G�฀AGRICULTURE฀�FERTILISERS�฀
PESTICIDES	�฀MINING฀�WATER฀TREATMENT฀AGENTS	�฀TRANSPORT฀�FUELS�฀FUEL฀
AND฀OIL฀ADDITIVES�฀TYRES�฀PAINTS฀AND฀VARNISHES	�฀BUILDING฀CONSTRUCTION฀
�PLASTICS�฀PAINTS�฀IMPREGNANTS	฀AND฀MANY฀OTHER�


฀ MARKET฀ROLE�฀BY฀PROVIDING฀A฀WIDE฀RANGE฀OF฀PRODUCTS฀FOR฀IMMEDIATE฀
CONSUMPTION�฀SUCH฀AS฀MEDICINES�฀COSMETICS�฀HOUSEHOLD฀CHEMICALS�฀
PAINTS฀ AND฀ VARNISHES�฀ PLASTIC฀ AND฀ RUBBER฀ PRODUCTS�฀ PRODUCTS฀ FOR฀
PHOTOGRAPHY฀AND฀PHONOGRAPHY�฀CHEMICAL฀REAGENTS�฀ETC�
!T฀THE฀SAME฀TIME�฀INORGANIC฀CHEMICAL฀INDUSTRY฀AND฀FERTILISER฀INDUS


TRY฀HAVE฀A฀CONSIDERABLE฀IMPACT฀ON฀THE฀ENVIRONMENT�฀WHICH฀RESULTS฀IN฀
UNFAVOURABLE฀PUBLIC฀PERCEPTION฀OF฀THE฀ECONOMICALLY฀IMPORTANT฀INDUS

TRY�฀!MONG฀POTENTIAL฀EFFECTS฀ON฀ THE฀ENVIRONMENT�฀ONE฀MAY฀MENTION฀
ATMOSPHERIC฀POLLUTION�฀WASTEWATER฀DISCHARGE฀AND฀SOLID฀WASTE฀PRODUC

TION�฀!LTHOUGH฀ALMOST฀IN฀ITS฀ENTIRETY฀CLASSED฀AS฀NON
HAZARDOUS�฀WASTE฀
PRODUCED฀BY฀INORGANIC฀CHEMICAL฀ INDUSTRY฀PLANTS฀ IS฀A฀SERIOUS฀PROBLEM฀
FOR฀THEM�฀4HIS฀ INCLUDES฀STORAGE
RELATED฀COST�฀STORAGE฀FEES�฀CONSTRUC


4ABLE฀�

-AJOR฀INORGANIC฀CHEMICAL฀INDUSTRY฀PLANTS฀IN฀0OLAND฀WHERE฀WASTE฀IS฀PRODUCED

0LANT

4OTAL฀VALUE฀฀
OF฀PRODUCTION฀OUTPUT฀

SOLD฀IN฀����

฀MILLION฀0,.

-AJOR฀INORGANIC฀AND฀FERTILISER฀PRODUCTS -AJOR฀WASTE

#HEMICAL฀PLANTS฀AFFILIATED฀WITH฀THE฀#)%#(฀'ROUP

):#H฀3ODA฀-�TWY฀3�!� ���
#ALCINED฀SODA�฀BAKING฀SODA�฀PRECIPITATED฀CHALK�฀CALCIUM฀CHLO

RIDE�฀HOPCALITE�฀SORBENTS

7ASTE฀ FROM฀SODA฀AND฀SALTS฀
PRODUCTION

*:3฀*ANIKOSODA฀3�!�฀*ANIKOWO ��� #ALCINED฀SODA�฀PRECIPITATED฀CHALK�฀EVAPORATED฀SALT�฀SODA฀LIME
7ASTE฀ FROM฀SODA฀AND฀SALTS฀
PRODUCTION

'DAÎSKIE฀:AK�ADY฀.AWOZÐW฀฀
&OSFOROWYCH฀฀a&OSFORYq฀SP�฀Z฀O�O

��� 3ULPHURIC฀ACID�฀PHOSPHORUS฀AND฀MIXED฀FERTILISERS 0HOSPHOGYPSUM

:#H฀!LWERNIA฀3�!� ���
0HOSPHORUS฀AND฀CHROMIUM฀COMPOUNDS�฀CALCIUM฀AND฀MAGNE

SIUM฀NITRATES

#HROMIUM฀WASTE

6ITROSILICON฀3�!� ��� )NORGANIC฀SILICON฀COMPOUNDS 7ATER฀GLASS฀FILTRATION฀WASTE

#HEMICAL฀PLANTS฀NOT฀AFFILIATED฀WITH฀THE฀#)%#(฀'ROUP

:#HEM�฀0OLICE฀3�!�
 �����
3ULPHURIC฀ ACID�฀ PHOSPHORIC฀ ACID�฀ AMMONIA�฀ AMMONIUM฀PHO

SPHATE�฀.0+฀COMPLEX฀FERTILISERS�฀TITANIUM฀WHITE�฀IRON฀�))	฀SUL

PHATE�฀FLUOROSILICATES

0HOSPHOGYPSUM�฀IRON�))	฀
SULPHATE

:!฀0U�AWY฀3�!�
 �����
!MMONIA�฀NITRIC฀ACID�฀SULPHURIC฀ACID�฀AMMONIUM฀SULPHATE�฀AM

MONIUM฀NITRATE�฀HYDROGEN฀PEROXIDE

.O฀DATA

!NWIL฀3�!฀7�OC�AWEK �����
#HLORINE�฀SODA฀LYE�฀AMMONIA�฀NITRIC฀ACID�฀AMMONIUM฀NITRATE�฀
NITRO
CHALK

SOLID฀WASTE฀FROM฀SALT฀
ELECTROLYSIS

3YNTHOS฀3�!�฀/yWIÇCIM
 ����� #HLORINE�฀SODA฀LYE�฀HYPOCHLORITE
SOLID฀WASTE฀FROM฀SALT฀ELEC

TROLYSIS�฀WASTE฀LIME

:!฀+ÇDZIERZYN฀3�!� ����� !MMONIA�฀NITRIC฀ACID�฀AMMONIUM฀NITRATE�฀NITRO
CHALK .O฀DATA

:!฀W฀4ARNOWIE
-OyCICACH฀3�!� �����
!MMONIA�฀NITRIC฀ACID�฀AMMONIUM฀NITRATE�฀NITRO
CHALK�฀CHLORI

NE�฀SODA฀LYE�฀SILICON฀COMPOUNDS�฀IRON฀CATALYSTS

.O฀DATA

:#H�฀:ACHEM฀3�!�฀"YDGOSZCZ ��� #HLORINE�฀SODA฀LYE .O฀DATA

0##฀2OKITA฀3�!��฀"RZEG฀$OLNY ��� #HLORINE�฀SODA฀LYE
SOLID฀WASTE฀FROM฀SALT฀
ELECTROLYSIS

:#H฀3IARKOPOL฀4ARNOBRZEG฀SP฀Z฀OO฀ ���
3ULPHURIC฀ ACID�฀ PHOSPHORUS฀ AND฀ COMPLEX฀ FERTILISERS�฀ SULPHUR�฀
ALUMINIUM฀SULPHATE�฀CRYOLITE

3ILICOFLUORIC฀ACID

:#H฀2UDNIKI฀3�!� ��
)NORGANIC฀SILICON฀COMPOUNDS�฀SILICA฀FILLERS�฀SOLUBLE฀SODIUM฀AND฀
POTASSIUM฀SILICATES

7ATER฀GLASS฀FILTRATION฀WASTE

#HEMIA฀7IZÐW฀SP�฀Z฀O�O� 0RODUCTION฀STOPPED 3ODIUM฀TRIPOLYPHOSPHATE 0HOSPHOGYPSUM
,56%.!฀3�!�฀�FORMERLY฀:#H฀,UBOÎ	 .O฀DATA -INERAL฀FERTILISERS�฀WASHING฀AGENTS 3ILICA�฀SILICOFLUORIC฀ACID฀


0UBLIC฀COMPANIES�฀3OURCE�฀4HE฀q2ZECZPOSPOLITAq฀NEWSPAPER�฀�����������฀AND฀A฀STUDY฀BY฀THE฀)NORGANIC฀#HEMISTRY฀)NSTITUTE
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TION฀ AND฀MAINTENANCE฀ OF฀WASTE฀ DUMPS�฀ CONSTANT฀MONITORING฀ OF฀ ELU

ATES�฀GAS฀AND฀DUST฀EMISSIONS�฀ETC��฀AS฀WELL฀AS฀ENVIRONMENT฀USE฀CHARGES�฀
7ASTE
RELATED฀PROBLEMS฀MAY฀RESULT฀IN฀CHANGES฀OF฀THE฀PLANT฀PRODUCTION฀
PROFILE฀AND�฀ IN฀EXTREME฀SITUATIONS�฀EVEN฀IN฀ITS฀ LIQUIDATION�฀/NE฀OF฀EX

AMPLES฀IS฀THE฀'DAÎSKIE฀:AK�ADY฀&OSFOROWE�฀WHICH฀HOLD฀AUTHORISATION฀
FOR฀PHOSPHOGYPSUM฀STORAGE฀UNTIL฀�����฀!NOTHER฀IS฀:AK�ADY฀#HEMIC

ZNE฀4ARNOWSKIE฀'ÐRY�฀WHICH฀WAS฀LIQUIDATED฀IN฀EARLY฀����oS฀DUE฀TO฀A฀
THREAT฀ASSOCIATED฀WITH฀WASTE฀STORAGE฀�INCLUDING฀HAZARDOUS฀WASTE	�฀4HE฀
PROBLEM฀OF฀THE฀WASTE฀HAS฀HAD฀TO฀BE฀DEALT฀WITH฀BY฀THE฀AUTHORITIES฀OF฀THE฀
0ROVINCE฀OF฀3ILESIA�

)DENTIFICATION฀OF฀POTENTIAL฀RECEIVERS฀฀
OF฀FORESIGHT฀ANALYSIS฀RESULTS
6IRTUALLY฀ ฀ ALL฀ INORGANIC฀ CHEMICAL฀WASTE฀ IS฀DUMPED฀AT฀HUGE฀WASTE฀

DUMPS฀AND฀IS฀USED฀TO฀A฀VERY฀SMALL฀EXTENT�฀!CCORDING฀TO฀THE฀DATA฀OF฀THE฀
.ATIONAL฀7ASTE฀-ANAGEMENT฀0LAN฀ �����฀ ABOUT฀ ��฀MILLION฀-G฀OF฀ ��฀
GROUP฀WASTE฀WAS฀STORED฀AT฀WASTE฀DUMPS฀AT฀THE฀END฀OF฀����฀;�=�฀!T฀THE฀
END฀OF฀�����฀THERE฀WAS฀���฀THOUSAND฀-G฀OF฀WASTE�฀4HE฀DATA฀INDICATE฀
THAT฀GROUP฀��฀WASTE฀ACCOUNTS฀FOR฀THE฀LARGEST฀STREAM฀OF฀WASTE฀PRODUCED฀
IN฀0OLAND�฀4HE฀GREATEST฀AMOUNTS฀OF฀WASTE฀IS฀PRODUCED฀BY฀MINING฀INDUS

TRY฀s฀�����฀OF฀THE฀ENTIRE฀WASTE�฀IN฀POWER฀INDUSTRY฀s฀������฀IN฀FOOD฀
INDUSTRY฀฀s฀����฀�฀IN฀THE฀SYSTEMS฀AND฀DEVICES฀USED฀IN฀WASTE฀MANAGE

MENT฀IN฀WASTEWATER฀TREATMENT฀PLANTS฀AND฀IN฀PLANTS฀PRODUCING฀POTABLE฀
AND฀PROCESS฀WATER฀s฀����฀AND฀IN฀THE฀INORGANIC฀CHEMICAL฀INDUSTRY฀
฀���฀
4HE฀ LARGEST฀AMOUNTS฀OF฀WASTE฀ARE฀PRODUCED฀ IN฀ THE฀SOUTH฀OF฀0OLAND�฀
IN฀ THE฀ PROVINCES฀ OF�฀ 3ILESIA฀ �CA�฀ �����	�฀ ,OWER฀ 3ILESIA฀ ������	฀ AND฀
-A�OPOLSKA฀�����	฀;��=�
-AJOR฀INORGANIC฀CHEMICAL฀PLANTS฀WHICH฀PRODUCE฀INORGANIC฀CHEMICAL฀

PRODUCTS฀�BY฀THE฀ANNUAL฀OUTPUT฀VALUE	฀ARE฀SHOWN฀IN฀4ABLE฀��฀4HE฀PLANTS฀

ARE฀ALSO฀THE฀GREATEST฀WASTE฀PRODUCERS�฀)N฀TERMS฀OF฀QUANTITY�฀THE฀BIGGEST฀
PROBLEM฀ IS฀ POSED฀BY฀ PHOSPHOGYPSUM�฀ PRACTICALLY฀ UNMANAGED฀ IN฀ THE฀
WHOLE�฀!CCORDING฀TO฀)NORGANIC฀#HEMISTRY฀)NSTITUTE฀DATA�฀THE฀FOLLOWING฀
AMOUNTS฀OF฀PHOSPHOGYPSUM฀ARE฀STORED฀AT฀WASTE฀DUMPS�฀

฀฀ :฀#H฀0OLICE฀3�!�
฀��฀฀MILLION-G�

฀฀ 'DAÎSKIE฀:AK�ADY฀.AWOZÐW฀&OSFOROWYCH฀฀&/3&/29฀3�!�฀
s฀��฀MILLION฀-G฀�ANNUALLY฀���
���฀THOUSAND฀-G	


฀฀ #HEMIA฀7IZÐW฀SP�฀Z฀O�O�
���฀MILLION฀-G฀�CURRENTLY฀THE฀PRODUCTION฀
HAS฀BEEN฀STOPPED�฀IT฀HAS฀NOT฀BEEN฀RESUMED฀AFTER฀THE฀PLANT฀BANK

RUPTCY	�
3IGNIFICANT฀PROBLEMS฀ARE฀ALSO฀POSED฀BY฀WASTE฀FROM฀SODA฀INDUSTRY฀

AND฀CHROMIUM฀WASTE�฀!T฀THE฀END฀OF฀�����฀WASTE฀DUMPS฀CONTAINED฀THE฀
FOLLOWING฀ AMOUNTS฀ OF฀WASTE�฀ :AK�ADY฀ 3ODA฀-�TWY฀ ����฀MILLION฀-G�฀
*ANIKOSODA฀s฀���฀MILLION฀-G�฀4HE฀WASTE฀DUMP฀AT฀:#H฀!LWERNIA฀฀3�!�฀
CURRENTLY฀CONTAINS฀OVER฀�฀MILLION฀-G฀OF฀CHROMIUM฀WASTE฀�THE฀AMOUNT฀
IS฀NOT฀INCREASING	�฀)N฀TOTAL�฀THERE฀IS฀ABOUT฀���฀THOUSAND฀-G฀OF฀WASTE฀
LIME฀FROM฀SODA฀PRODUCTION�YEAR฀;��=�

0ROJECT฀SCHEDULE฀s฀DESCRIPTION฀฀
OF฀THE฀RESEARCH฀ASSIGNMENTS
4HE฀GOAL฀OF฀THE฀/PERATIONAL฀0ROGRAMME฀p)NNOVATIVE฀%CONOMYq฀IS฀

TO฀STRENGTHEN฀THE฀ROLE฀OF฀COMPANIES฀IN฀CREATING฀THE฀KNOWLEDGE
BASED฀
ECONOMY�฀4HE฀OBJECTIVES฀OF฀THE฀PROGRAMME฀INCLUDE�฀STRENGTHENING฀THE฀
COMPETITIVENESS�฀INCREASING฀THE฀INFLUENCE฀OF฀SCIENCE฀ON฀THE฀ECONOMY฀
AND฀ STRENGTHENING฀ INTERNATIONAL฀ LINKS฀OF฀0OLISH฀ SCIENCE฀AND฀ECONOMY฀
;��=�฀
4HE฀PROJECT฀ENTITLED฀p)NORGANIC฀WASTE฀OF฀CHEMICAL฀INDUSTRY฀s฀TECH


NOLOGY฀FORESIGHTq฀IS฀STRONGLY฀ASSOCIATED฀WITH฀THE฀INDUSTRY฀THROUGH฀THE฀
RESEARCH฀ PROGRAMME฀ WHICH฀ CLOSELY฀ RESPONDS฀ TO฀ PRECISELY฀ DEFINED฀

4ABLE฀�฀

$ETAILED฀ASSIGNMENTS฀AND฀PROJECT฀MILESTONES฀a)NORGANIC฀WASTE฀OF฀CHEMICAL฀INDUSTRY฀s฀TECHNOLOGY฀FORESIGHTq

.O� .AME฀OF฀ASSIGNMENT !BBREVIATED฀DESCRIPTION฀OF฀THE฀ASSIGNMENT
)NSTITUTIONS฀RESPONSIBLE฀

FOR฀CARRYING฀OUT฀THE฀
ASSIGNMENT

� /RGANISATION�฀PUBLICITY฀AND฀PORTAL฀OF฀THE฀0ROJECT

#REATING฀THE฀PROJECT฀PORTAL�฀WWW�INORGANICWASTE�EU
2ECRUITMENT฀OF฀EXTERNAL฀EXPERTS฀AND฀CONTACTING฀THEM�
%DITING฀ THE฀WEBSITE�฀ SURVEYS�฀ INFORMATION฀ ON฀ THE฀ PROJECT�฀ CORRESPON

DENCE�
0ROJECT฀PUBLICITY฀AND฀0/฀)'

))#H

�
$ETERMINATION฀OF฀ THE฀STUDY฀AREAS�฀CURRENT฀ SITUA

TION฀OF฀CHEMICAL฀INDUSTRY฀AND฀STATE฀OF฀KNOWLEDGE฀
ON฀TECHNOLOGY฀DEVELOPMENT฀

$ETERMINATION฀OF฀THE฀STATE฀OF฀KNOWLEDGE฀AND฀TECHNOLOGY฀IN฀THE฀STUDY฀
SUBJECT฀MATTER�
5PDATING฀THE฀LIST฀OF฀INORGANIC฀CHEMICAL฀INDUSTRY฀WASTE�
&ORECAST฀OF฀THE฀INDUSTRY฀DEVELOPMENT�

))#H

�
0RELIMINARY฀ANALYSIS฀s฀STATE฀OF฀LEGISLATION฀s฀CURRENT฀
AND฀FORECAST฀FOR฀0OLAND฀AND฀THE฀%5�฀EXPLORATION฀OF฀
LOW
WASTE฀AND฀WASTE
FREE฀TECHNOLOGIES

#URRENT฀STATE฀OF฀LEGISLATION฀IN฀0OLAND฀AND฀IN฀THE฀%5฀AS฀A฀CONTROLLING฀FACTOR฀
IN฀THE฀INDUSTRY฀AND฀WASTE฀MANAGEMENT�
!N฀ANALYSIS฀OF฀LEGAL฀ACTS฀WHICH฀ARE฀IMPORTANT฀FOR฀DEVELOPMENT฀OF฀INORGA

NIC฀CHEMICAL฀INDUSTRY฀BY฀�����

%NVIRONMENT฀0ROTECTION฀
)NSTITUTE

-ILESTONE฀��฀2EPORT฀s฀DETERMINATION฀OF฀THE฀STATE฀OF฀KNOWLEDGE�฀TAKING฀INTO฀ACCOUNT฀THE฀LEGAL฀FACTORS

�
!DAPTATION฀ AND฀ IMPLEMENTATION฀ OF฀ FORESIGHT฀
METHODOLOGY

"ASED฀ON฀THE฀OUTCOME฀OF฀ASSIGNMENTS฀�฀AND฀�฀s฀ADAPTATION฀OF฀TYPICAL฀
FORESIGHT฀METHODS฀TO฀THE฀0ROJECT

4HE฀&OUNDATION

-ILESTONE฀��฀-ETHODOLOGICAL฀REPORT

�
#ARRYING฀ OUT฀ THE฀ STUDY�฀ $ELPHI฀ ANALYSES�฀ EXPERT฀
PANELS

#REATING฀THE฀KNOWLEDGE฀BASE฀AND฀EXPERT฀BASE�
$EVELOPING฀THE฀STUDY฀SURVEY฀FOR฀THE฀$ELPHI฀METHOD฀�)฀AND฀))฀ROUND	�฀
%NTERING฀AND฀ANALYSIS฀OF฀DATA
$ISCUSSIONS฀IN฀THE฀MAIN฀PANEL฀AND฀IN฀THEMATIC฀PANELS�
#OMPREHENSIVE฀ANALYSIS฀OF฀THE฀RESULTS�

))#H
)%0฀฀฀

-ILESTONE฀��฀!N฀ANALYSIS฀OF฀THE฀RESULTS฀OF฀THE฀$ELPHI฀STUDY฀AND฀THE฀EXPERT฀PANELS

�
0REPARING฀ DEVELOPMENT฀ SCENARIOS฀ AND฀ FINAL฀ RE

PORTS

#ARRYING฀OUT฀ AN฀OPTIMISATION฀ANALYSIS฀ AND฀GENERATING฀ SEVERAL฀DEVELOP

MENT฀SCENARIOS฀AT฀VARIOUS฀BOUNDARY฀CONDITIONS฀BASED฀ON฀THE฀RESULTS฀OF฀
ASSIGNMENT฀�฀AND฀BY฀THE฀METHODS฀DEVELOPED฀IN฀ASSIGNMENT฀��
0REPARING฀THE฀FINAL฀REPORT฀IN฀THE฀FULL฀AND฀ABBREVIATED฀FORM�

4HE฀&OUNDATION
))#H
)%0฀

�
&INAL฀CONFERENCE�฀#ONCLUSIONS฀ FOR฀ THE฀PLANTS฀AND฀
ECONOMIC฀ORGANISATIONS฀CONCERNED฀AND฀THE฀-INI

STRIES�

/RGANISATION฀OF฀THE฀FINAL฀CONFERENCE
0RINTING฀THE฀MATERIALS�
$ISSEMINATING฀THE฀0ROJECT฀RESULTS฀IN฀VARIOUS฀FORMS�

))#H

)%0

-ILESTONE฀��฀&INAL฀REPORT
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ENEEDS฀OF฀BUSINESSES�฀&ORESIGHT฀IS฀A฀MODERN฀PLANNING฀TOOL�฀WHICH฀INDI


CATES฀THE฀MOST฀READILY฀SOCIALLY฀ACCEPTED฀ACTIONS฀THAT฀THE฀STATEoS฀FINAN

CIAL฀ASSISTANCE฀SHOULD฀BE฀FOCUSED฀ON�฀&ORESIGHT฀RESULTS฀IN฀THE฀FORM฀OF฀
DEVELOPMENT฀SCENARIOS฀HELP฀THE฀DECISION฀MAKERS฀TO฀MAKE฀ECONOMI

CALLY฀SOUND฀AND฀SOCIALLY฀ACCEPTED฀DECISIONS�฀THEREBY฀IMPLEMENTING฀THE฀
PRINCIPLE฀ OF฀ SUSTAINABLE฀ DEVELOPMENT�฀ )NCREASING฀ THE฀ ROLE฀ OF฀ SCIENCE฀
IN฀ECONOMIC฀DEVELOPMENT฀IS฀EXPRESSED�฀FOR฀EXAMPLE�฀BY฀CARRYING฀OUT฀
DEVELOPMENT฀ANTICIPATING฀WORK�฀INCLUDING฀FORECASTING฀WORK�฀BASED฀ON฀
THE฀KNOWLEDGE฀AND฀EXPERIENCE฀OF฀EMINENT฀REPRESENTATIVES฀OF฀SCIENTIFIC฀
AND฀INDUSTRIAL฀CIRCLES�฀4HE฀CHEMICAL฀INDUSTRY฀SEEKS฀SOLUTIONS฀FOR฀MAN

AGING฀WASTE฀WHICH฀IS฀INHERENTLY฀LINKED฀WITH฀MANUFACTURING฀OF฀ESSENTIAL฀
CHEMICALS�฀OR฀ FOR฀GRADUAL฀REPLACEMENT฀OF฀ENVIRONMENTALLY฀ INEFFECTIVE฀
TECHNOLOGIES฀AND฀PRODUCTS฀WITH฀ALTERNATIVE฀ONES฀WHICH฀GENERATE฀LESS฀
WASTE�฀ESPECIALLY฀SUCH฀THAT฀DO฀NOT฀PRODUCE฀WASTE฀WHICH฀IS฀HAZARDOUS฀OR฀
DIFFICULT฀TO฀MANAGE�฀4HE฀PROBLEM฀CONCERNING฀INORGANIC฀CHEMICAL฀WASTE฀
MAY฀PROVE฀DECISIVE฀FOR฀THE฀INDUSTRY฀DEVELOPMENT�฀EVEN฀FOR฀MANUFAC

TURING฀OF฀ALL฀PRODUCTS฀CURRENTLY฀SUPPLIED฀BY฀THE฀INDUSTRY�฀
4HE฀SCOPE฀OF฀THE฀FORESIGHT฀ANALYSIS฀WILL฀INCLUDE�฀AN฀ANALYSIS฀OF฀WASTE฀

MANAGEMENT฀AS฀WELL฀AS฀NEW฀AND฀EXISTING฀TRENDS฀IN฀RESEARCH฀WHICH฀AIM฀
AT฀ DEVELOPING฀ ENVIRONMENTALLY฀ FRIENDLY฀ TECHNOLOGIES�฀ GENERATING฀ LESS฀
AND฀ LESS฀DIFFICULT
TO
MANAGE฀WASTE�฀4HE฀ANALYSIS฀ RESULTS฀ FOR฀ THE฀STATE฀
SO฀FAR฀AND฀THOSE฀GENERATED฀AT฀VARIOUS฀BOUNDARY฀CONDITIONS฀AS฀WELL฀AS฀
THE฀MOST฀PROBABLE฀DEVELOPMENT฀SCENARIOS฀FOR฀THE฀INORGANIC฀CHEMICAL฀
INDUSTRY฀WASTE฀MANAGEMENT฀WILL฀BE฀PASSED฀ON฀TO฀THE฀DECISION฀MAKERS฀
IN฀THE฀GOVERNMENT฀AND฀ECONOMIC฀ADMINISTRATION฀AND฀TO฀EVERYONE฀CON

CERNED�฀4HE฀PROJECT฀OUTCOME฀SHOULD฀SERVE฀AS฀THE฀BASIS฀FOR฀ANTICIPATING฀
ACTIONS฀IN฀THE฀ECONOMIC฀AREA฀AND฀SHOULD฀BE฀USED฀FOR฀DEVELOPMENT฀AND฀
SUBSEQUENT฀IMPLEMENTATION฀OF฀SCIENTIFIC฀AND฀INNOVATION
RELATED฀POLICY฀
WITHIN฀THE฀AREA฀COVERED฀BY฀THE฀STUDY�
4HE฀ PROJECT฀ IMPLEMENTATION฀WILL฀ INCLUDE฀ DISCUSSION฀ PANELS�฀ THE


MATIC฀ SESSIONS฀ AT฀ SCIENTIFIC฀ CONFERENCES�฀ ANALYTIC฀ STUDIES฀ CARRIED฀ OUT฀
BY฀THE฀$ELPHI฀METHOD�฀AN฀)NTERNET฀PORTAL�฀A฀KNOWLEDGE฀BASE฀ON฀WASTE฀
AND฀TECHNOLOGIES฀AND฀AN฀EXPERT฀DATABASE�฀4HE฀PROJECT฀SCHEDULE฀PRO

VIDES฀FOR฀APPLICATION฀OF฀MODERN฀QUANTITATIVE฀AND฀QUALITATIVE฀METHODS฀
TO฀SUPPORT฀FORECASTING฀AND฀FORESIGHT฀STUDIES�฀WHICH฀IS฀A฀GUARANTEE฀THAT฀
THE฀ CONCERNED฀ AUTHORITIES฀WILL฀ RECEIVE฀OBJECTIVE฀ EXPERT฀ REPORTS฀ AND฀
DEVELOPMENT฀ SCENARIOS�฀ 4HE฀ PLANNED฀ ASSIGNMENTS฀ ARE฀ PRESENTED฀ IN฀
4ABLE฀��

3UMMARY
3O฀FAR�฀THE฀ISSUES฀RELATED฀TO฀WASTE฀MANAGEMENT฀IN฀INORGANIC฀CHEMI


CAL฀INDUSTRY฀IN฀0OLAND฀HAVE฀NOT฀BEEN฀COVERED฀BY฀FORESIGHT฀ANALYSES�฀4HE฀
EFFECT฀OF฀ INORGANIC฀ CHEMICAL฀ INDUSTRY฀ON฀ THE฀ REST฀OF฀ THE฀ECONOMY฀ IS฀
SIGNIFICANT฀AND฀THEREFORE฀CARRYING฀OUT฀THE฀FORESIGHT฀PROCESS฀AND฀GENER

ATING฀DEVELOPMENT฀SCENARIOS฀FOR฀THE฀ECONOMY฀IS฀EXTREMELY฀IMPORTANT฀
FOR฀THE฀ECONOMIC฀DEVELOPMENT฀OF฀THE฀COUNTRY�฀4HE฀0ROJECT฀WILL฀INCLUDE฀
THE฀FOLLOWING฀ANALYSES�฀PROBLEM฀ANALYSIS�฀DEVELOPING฀THE฀STUDY฀MODEL฀
AND฀DEVELOPMENT฀SCENARIOS฀ FOR฀ INORGANIC฀CHEMICAL฀ INDUSTRY฀WITH฀THE฀
USE฀OF฀MODERN฀METHODS฀OF฀RESEARCH฀AND฀ANALYSIS�฀TYPICAL฀OF฀THE฀FORE

SIGHT฀PROCESS�฀4HE฀0ROJECT฀OUTCOME฀WILL฀INCLUDE฀STRATEGIC฀DOCUMENTS฀
IN฀THE฀FORM฀OF฀THE฀FINAL฀REPORT฀CONTAINING฀DEVELOPMENT฀SCENARIOS฀AND฀
CONCLUSIONS฀ FOR฀DECISION฀MAKERS�฀4HOSE฀CONCERNED฀WILL฀BE฀PROVIDED฀
WITH฀ANALYSIS฀RESULTS฀IN฀THE฀FORM฀OF฀THE฀FULL฀REPORT�฀BRIEF฀REPORT฀FOR฀THE฀
PUBLIC฀AND฀A฀REPORT฀FOR฀ECONOMIC฀DECISION฀MAKERS�฀4HE฀STUDY฀REPORTS฀
WITH฀THE฀DEVELOPMENT฀SCENARIOS฀WILL฀BE฀PROVIDED฀FREE฀OF฀CHARGE฀TO฀ALL฀
THOSE฀CONCERNED�฀4HE฀PROJECT฀OUTCOME฀WILL฀INCLUDE฀THREE฀SCENARIOS฀OF฀
THE฀INDUSTRY฀DEVELOPMENT�฀GENERATED฀AT฀VARIOUS฀BOUNDARY฀CONDITIONS�฀
NEUTRAL�฀PESSIMISTIC฀AND฀OPTIMISTIC�฀4HE฀PROJECT฀RESULTS฀WILL฀BE฀IMPLE

MENTED฀BY฀SCIENTIFIC฀ORGANISATIONS฀WHICH฀CARRY฀OUT฀THE฀PROJECT฀ITSELF฀AS฀
WELL฀AS฀THE฀ECONOMIC฀AND฀SOCIAL฀ORGANISATIONS฀WHICH฀HAVE฀CONFIRMED฀
THEIR฀INTEREST฀IN฀THE฀0ROJECT฀RESULTS฀BY฀SUBMITTING฀THE฀RELEVANT฀LETTERS฀
OF฀ INTENT�฀#ONFERENCES฀WILL฀BE฀HELD฀ TO฀PRESENT฀PROGRESS฀AND฀RESULTS�฀
)T฀ IS฀EXPECTED฀ THAT฀ THE฀CONFERENCES฀WILL฀BE฀ATTENDED฀BY฀ REPRESENTA

TIVES฀OF฀BUSINESS฀AND฀SCIENTIFIC฀CIRCLES�฀ECONOMY฀AND฀REGIONS฀MANAGING฀

AUTHORITIES฀AS฀WELL฀AS฀ENVIRONMENT฀PROTECTION฀AND฀INDUSTRY�฀)N฀A฀LONGER฀
PERSPECTIVE�฀ IMPLEMENTATION฀OF฀ THE฀0ROJECT฀RESULTS�฀ I�E�฀ FOUNDING฀ THE฀
DEVELOPMENT฀OF฀ THE฀ECONOMY฀AND฀CHEMICAL฀COMPANIES฀ON฀ THE฀ FORE

CAST฀SCENARIOS�฀SHOULD฀CONTRIBUTE฀TO฀REDUCTION฀OF฀THE฀AMOUNT฀OF฀WASTE฀
PRODUCED฀PER฀UNIT฀VALUE฀OF฀THE฀INORGANIC฀CHEMICAL฀INDUSTRY฀PRODUCTION฀
OUTPUT฀AND฀TO฀IMPROVEMENT฀OF฀LIVING฀CONDITIONS฀FOR฀THE฀POPULATION�
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