
466 • nr 6/2010 • tom 64

SC
IE

NC
E฀

r฀
TE

CH
NI

QU
E Trends of sulfuric acid production  

in metallurgical installations 

0IOTR฀'2:%3)!+฀s฀)NSTITUTE฀OF฀0LANT฀0ROTECTION฀.ATIONAL฀2ESEARCH฀)NSTITUTE�฀0OZNAÎ

0LEASE฀CITED฀AS�฀#(%-)+฀�����฀ ฀��฀���
���

)NTRODUCTION฀
!T฀PRESENT�฀0OLAND฀IS฀ONE฀OF฀THE฀BIGGEST฀PRODUCERS฀OF฀SULFURIC฀ACID�฀

)N฀����฀PRODUCTION฀OF฀SULFURIC฀ACID฀IN฀0OLAND฀WAS฀�฀MLN฀4฀MONOHYDRATE฀
�-(	�Y�฀WHAT฀MEANS฀�ND฀PLACE฀IN฀%UROPE฀AND฀�TH฀PLACE฀IN฀THE฀WORLD฀;�=�฀
!LMOST฀HALF฀OF฀ITS฀PRODUCTION฀COMES฀FROM฀METALLURGICAL฀INSTALLATIONS�

)N฀LAST฀DECADES฀A฀HUGE฀ADVANCE฀IN฀PRODUCTION฀OF฀SULFURIC฀ACID฀WAS฀
MADE฀IN฀THE฀RESULT฀OF฀IMPLEMENTATION฀OF฀NEW฀TECHNOLOGICAL฀SOLUTIONS฀
THAT฀CONSISTED฀IN฀CHANGING฀OF฀METHODS฀AND฀TECHNOLOGIES฀OF฀SULFURIC฀ACID฀
PRODUCTION฀AS฀WELL฀AS฀IN฀REDUCTION฀OF฀EMISSION฀OF฀SULFUR฀COMPOUNDS฀AND฀
REDUCTION฀OF฀VOLUME฀OF฀DEPOSITED฀HARMFUL฀WASTES฀;�=�

.OWADAYS฀BY฀ADVANCE฀OF฀TECHNOLOGY฀WE฀MEAN฀NOT฀ONLY฀TECHNICAL฀
AND฀ TECHNOLOGICAL฀ IMPROVEMENT฀OR฀OPTIMIZATION฀OF฀ THE฀PROCESS�฀ BUT฀
ALSO฀THE฀MEASURES฀THAT฀ARE฀IMPORTANT฀IN฀ELIMINATION฀OF฀IMPACT฀OF฀PRO

DUCTION฀PROCESS฀ON฀THE฀ENVIRONMENT฀;��฀�=�

4ECHNOLOGY฀OF฀SULFURIC฀ACID฀PRODUCTION฀IS฀VERY฀WELL฀KNOWN฀AND฀ITS฀
FURTHER฀IMPROVEMENT฀IS฀MORE฀AND฀MORE฀PROBLEMATIC฀DUE฀TO฀THE฀NECES

SITY฀OF฀FOLLOWING฀RULES฀OF฀ECONOMY฀AND฀REQUIREMENTS฀REGARDING฀IMPACT฀
ON฀THE฀ENVIRONMENT�฀*OINING฀OF฀0OLAND฀TO฀%UROPEAN฀5NION฀RESULTED฀IN฀A฀
NECESSITY฀TO฀SPECIFY฀THE฀IMPACT฀OF฀TECHNOLOGY฀ON฀NATURAL฀ENVIRONMENT฀
AS฀ WELL฀ AS฀ IN฀ SHOWING฀ THE฀ MEASURES฀ THAT฀ CAN฀ REDUCE฀ OR฀ COMPLETELY฀
ELIMINATE฀ITS฀NEGATIVE฀EFFECTS฀;��฀�=�

$URING฀ROASTING฀OF฀ZINC�฀LEAD฀OR฀COPPER฀ORES�฀HUGE฀AMOUNT฀OF฀GASES฀
THAT฀CONTAIN�฀APART฀OF฀ SULFUR฀DIOXIDE�฀ SIGNIFICANT฀AMOUNTS฀OF฀DUST฀AND฀
SMALL฀AMOUNTS฀OF฀SULFUR฀TRIOXIDE฀AS฀WELL฀AS฀OTHER฀HARMFUL฀GASEOUS฀CON

TAMINANTS฀THAT฀DEPEND฀ON฀COMPOSITION฀OF฀PROCESSED฀CONCENTRATE�฀ARE฀
GENERATED�฀0RESENCE฀OF฀THOSE฀HARMFUL฀GASES฀IN฀PROCESS฀GASES฀DIRECTED฀
TO฀THE฀SULFURIC฀ACID฀PLANT฀IS฀NOT฀ACCEPTABLE�

0URIFICATION฀OF฀PROCESS฀GASES
4HE฀ INSTALLATION฀OF฀PURIFICATION฀OF฀PROCESS฀GASES฀PRODUCED฀ IN฀ THE฀

PROCESS฀OF฀ROASTING฀OF฀NON
FERROUS฀METALS฀ORES฀IS฀MOST฀IMPORTANT฀PART฀
OF฀PREPARATION฀OF฀THE฀GAS฀TO฀BE฀CONVERTED฀INTO฀SULFURIC฀ACID฀IN฀INSTALLA

TIONS฀OF฀METALLURGICAL฀TYPE�฀#ONDITION฀THAT฀CAN฀BE฀FOUND฀IN฀THE฀ROASTER฀
CAUSE฀ PENETRATION฀ OF฀ DUST�฀ AGGRESSIVE฀ SULFUR฀ COMPOUNDS฀ �3/X	฀ AND฀
OTHER฀HARMFUL฀GASEOUS฀SUBSTANCES฀�(&�฀(#L	฀TO฀THE฀GAS�

4HE฀PROCESS฀GAS฀AFTER฀LEAVING฀THE฀ROASTER฀IS฀COOLED฀IN฀A฀BOILER฀AND฀
THEN฀PURIFIED฀IN฀DRY฀ELECTRO
FILTERS�฀)NITIALLY฀PURIFIED฀GAS฀UNDERGOES฀FUR

THER฀PURIFICATION฀BY฀A฀WET฀METHOD฀IN฀WASHING฀ INSTALLATION฀AND฀ IN฀WET฀
ELECTRO
FILTERS฀AND฀THEN฀IT฀IS฀DRIED฀IN฀A฀DRYING฀INSTALLATION�฀4HE฀GAS฀WITH

OUT฀ALL฀CONTAMINANTS฀IS฀THEN฀DIRECTED฀TO฀SULFURIC฀ACID฀INSTALLATION�

6ARIETY฀OF฀CONTAMINANTS฀AS฀WELL฀AS฀NECESSITY฀OF฀PRECISE฀PURIFICATION฀
OF฀ THE฀ GAS฀ REQUIRES฀ IMPLEMENTATION฀ OF฀ MORE฀ AND฀ MORE฀ EFFICIENT฀
WASHING฀ INSTALLATIONS฀ LIKE฀3WEMCO฀SHELF฀SCRUBBER฀WITH฀DOUBLE฀CIRCUIT฀฀
�&IG�฀�	�฀-/.3!.4/฀$YNA7AVE฀ SCRUBBER฀ �&IG�฀�	฀OR฀ SCRUBBERS฀OF฀
,URGI฀6ENTURI�฀OR฀2&3฀RADIAL฀SCRUBBER฀�&IG�฀�	฀;�Ô�=�฀4WO
STAGE฀WASHING฀
AND฀COOLING฀OF฀THE฀GAS฀IS฀A฀COMMON฀SOLUTION฀USED฀NOWADAYS�฀&IRST฀STAGE฀
IS฀A฀SCRUBBER�฀IN฀WHICH฀DUST฀IS฀REMOVED฀BY฀INJECTION฀OF฀LIQUID฀INTO฀A฀GAS฀
STREAM฀AND฀IT฀IS฀ADIABATICALLY฀COOLED�฀AND฀THE฀SECOND฀STAGE฀IS฀A฀COOLING฀
TOWER฀WITH฀PACKING�฀!LL฀THE฀SOLUTIONS฀OF฀INSTALLATIONS฀WERE฀USED฀IN฀0OLISH฀
SULFURIC฀ ACID฀ PLANTS�฀ 3WEMCO฀ SCRUBBER฀ IS฀ SUCCESSFULLY฀ USED฀ ฀ IN฀ :'(฀
"/,%3�!7฀IN฀"UKOWNO�฀$YNA7AVE฀SCRUBBER฀OPERATES฀QUITE฀RECENTLY฀
IN฀(UTA฀-IEDZI฀;COPPER฀SMELTER=฀,%'.)#!�฀AND฀2&3฀SCRUBBERS฀WORK฀
SUCCESSFULLY฀ IN฀ (UTA฀ -IEDZI฀ '�/'°7�฀ BOTH฀ IN฀ THE฀ CASE฀ OF฀ STABLE฀
GASES฀�(UTA฀-IEDZI฀'�/'°7฀))	�฀AND฀NOT฀STABLE฀GASES฀�(UTA฀-IEDZI฀
'�/'°7฀)	�

%ACH฀ DESIGN฀ OF฀ GAS฀ WASHING฀ INSTALLATION฀ HAS฀ ITS฀ ADVANTAGES฀ AND฀
DISADVANTAGES�฀ SO฀ THEIR฀ PROPER฀ SELECTION฀ THAT฀ TAKES฀ INTO฀ ACCOUNT฀
PRODUCTION฀ SPECIFICITY฀ OF฀ PLANTS฀ IS฀ VERY฀ IMPORTANT�฀ 4HERE฀ ARE฀ NO฀
UNIVERSAL฀SOLUTIONS�

5SING฀MORE฀EFFICIENT฀WASHING฀FACILITIES฀AND฀THEIR฀PROPER฀SELECTION฀
HAS฀AN฀IMPACT฀ON฀LENGTH฀OF฀PRODUCTION฀CYCLE�฀!฀SELECTION฀THAT฀TAKES฀INTO฀
ACCOUNT฀GAS฀PROPERTIES฀�TEMPERATURE�฀CONTENT฀AND฀CHARACTER฀OF฀REMOVED฀
CONTAMINANTS�฀CHANGEABLE฀FLOW฀RATE	฀AS฀WELL฀AS฀OPERATIONAL฀CONDITIONS฀OF฀
INSTALLATION฀�EROSION฀AND฀CORROSION฀OF฀MOST฀OF฀CONSTRUCTIONAL฀MATERIALS	฀
IS฀ESPECIALLY฀DIFFICULT�฀$UST฀SHOULD฀BE฀REMOVED฀FROM฀THE฀GAS฀TO฀THE฀LEVEL฀
OF฀ABOUT฀��
��฀MG�.M�฀AND฀GAS฀SHOULD฀BE฀COOLED฀TO฀THE฀TEMPERATURE฀
��
���#�฀&LUOR฀CONTENT฀IN฀THE฀GAS฀SHOULD฀NOT฀EXCEED฀�฀PPM฀DUE฀TO฀A฀
POSSIBILITY฀OF฀SERIOUS฀CONTAMINATION฀OF฀ACID฀COOLERS�฀LININGS�฀DEMISTERS�฀
CERAMIC฀PACKAGING฀AND฀CATALYST�฀&LUOR฀AND฀CHLORINE฀IN฀THE฀PROCESS฀GAS฀
ARE฀ESPECIALLY฀HARMFUL฀DURING฀PRODUCTION฀OF฀SULFURIC฀ACID�

)T฀SEEMS฀TO฀BE฀ECONOMICALLY฀JUSTIFIED฀TO฀USE฀$YNA7AVE฀SCRUBBERS฀
OR฀6ENTURI฀SCRUBBERS฀AS฀WELL฀AS฀VERIFIED฀SOLUTIONS฀OF฀37%-#/฀SCRUB

BERS฀IN฀THE฀CASE฀OF฀STABLE฀GAS฀FLOW฀OR฀IF฀ITS฀FLOW฀RATE฀CHANGES฀SLIGHTLY�

7HEN฀GAS฀FLOW฀RATE฀CHANGES฀SIGNIFICANTLY฀OR฀IF฀THERE฀IS฀A฀FLOW฀PUL

SATION�฀THE฀BEST฀SOLUTION฀IS฀TO฀USE฀2&3฀SCRUBBERS฀OF฀RADIAL฀GAS฀FLOW฀TO฀
OBTAIN฀ASSUMED฀DUST฀CONTROL฀EFFICIENCY฀AT฀OPTIMAL฀GAS฀PRESSURE฀DROP฀
AND฀STABILIZATION฀OF฀FLOW฀AFTER฀THE฀SCRUBBER�฀WHICH฀HAS฀A฀POSITIVE฀IMPACT฀
ON฀OPERATION฀OF฀WET฀ELECTRO
FILTERS�

&IG�฀��฀$IAGRAM฀OF฀COOLING฀AND฀WASHING฀INSTALLATION฀WITH฀37%-#/฀
SCRUBBER฀

&IG�฀��฀$IAGRAM฀OF฀COOLING฀AND฀WASHING฀INSTALLATION฀WITH฀$YNA7AVE฀
SCRUBBER
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!BSORPTION฀OF฀WATER฀AND฀SULFUR฀TRIOXIDE฀฀
)N฀ALL฀0OLISH฀INSTALLATIONS฀THE฀ABSORPTION฀PROCESS฀IS฀REALIZED฀IN฀A฀CON


CENTRATED฀SULFURIC฀ACID฀SOLUTION฀IN฀TOWERS฀OPERATING฀IN฀A฀COUNTERCURRENT฀
SYSTEM฀;�=�฀4HE฀INSTALLATION฀GUARANTEES฀DRYING฀OUT฀OF฀AIR฀BELOW฀����฀G฀
(�/�.M�฀AND฀THE฀PROCESS฀GAS฀BELOW฀���฀G฀(�/�.M�฀AND฀ABSORPTION฀
EFFICIENCY฀OF฀฀3/�฀IS฀ABOVE฀�����฀IN฀EACH฀TYPE฀OF฀INSTALLATION�

$ESIGN฀OF฀TOWERS฀CAN฀BE฀TRADITIONAL฀WITH฀SUPPORTED฀GRATE฀OR฀STATE

OF
THE
ART฀ONE฀WITH฀SELF
CARRYING฀GRATE฀�&IG�฀�	�฀4HOSE฀TWO฀SOLUTIONS฀ARE฀
USED฀IN฀0OLISH฀INSTALLATIONS�฀BUT฀TRADITIONAL฀SOLUTION฀PREVAILS�฀3ELF
CARRY

ING฀GRATE฀IS฀USED฀IN฀A฀DRYING฀TOWER฀AND฀IN฀ABSORPTION฀TOWERS฀IN฀(UTA฀
-IEDZI฀'�/'°7฀))�฀#ERAMIC฀ELEMENTS฀OF฀DIFFERENT฀SHAPES฀ARE฀USED฀AS฀
PACKING�฀BUT฀NOW฀ALREADY฀PILED�

)N฀ALL฀0OLISH฀INSTALLATION฀THE฀ABSORPTION฀TOWERS฀ARE฀EQUIPPED฀WITH฀
HIGH฀EFFICIENT฀DEMISTERS฀THAT฀ARE฀USED฀TO฀REMOVE฀SULFURIC฀ACID฀MIST฀AND฀
DROPS฀FROM฀GASES�฀)N฀MAJORITY฀OF฀SULFURIC฀ACID฀FACTORIES฀DEMISTERS฀MADE฀
BY฀/-%'!฀"IELSKO฀"IA�A฀OF฀VERY฀HIGH฀QUALITY฀ARE฀USED�฀THEY฀ALSO฀DELIVER฀
DEMISTERS฀RESISTANT฀TO฀FLUOR�

)N฀SOME฀OF฀THE฀PLANTS฀OPERATIONAL฀PARAMETERS฀OF฀DRYING
ABSORPTION฀
INSTALLATIONS฀ARE฀OPTIMIZED�฀)T฀IS฀WORTH฀TO฀REMEMBER฀THAT฀USE฀OF฀SUCH฀
TECHNOLOGY฀GIVES฀MEASURABLE฀BENEFITS฀SUCH฀AS฀INCREASE฀OF฀LIFE฀OF฀CATALYST฀
USED฀FOR฀OXIDATION฀OF฀3/�฀�REDUCTION฀OF฀WASTES฀VOLUME	�฀REDUCTION฀OF฀
3/�฀EMISSION฀�LOWER฀FEES฀AND฀FINES฀FOR฀USE฀OF฀THE฀ENVIRONMENT	฀AS฀WELL฀
AS฀ INCREASE฀OF฀THERMODYNAMIC฀EFFICIENCY฀OF฀CONVERTER฀s฀REDUCTION฀OF฀
3/�฀EMISSION฀
฀LOWER฀FEES฀AND฀FINES฀FOR฀USE฀OF฀THE฀ENVIRONMENT�฀/PTI

MIZATION฀OF฀ABSORPTION฀PROCESS฀PARAMETERS฀CARRIED฀OUT฀IN฀SOME฀0OLISH฀
FACTORIES฀ENABLES�฀AMONG฀OTHERS�฀EXTENDING฀THE฀PRODUCTION฀CYCLE฀EVEN฀

UP฀TO฀�฀YEARS฀WITHOUT฀ANY฀CONSEQUENCES฀OF฀INCREASE฀OF฀3/X฀EMISSION�฀
WHICH฀WAS฀NOT฀POSSIBLE฀LONG฀TIME฀BEFORE�

4ECHNOLOGIES฀OF฀SULFURIC฀ACID฀PRODUCTION
"!4฀$IRECTIVE฀CONTAINS฀A฀REVIEW฀OF฀3/�฀OXIDATION฀TECHNOLOGIES฀AND฀

MAIN฀CRITERION฀OF฀THEIR฀USE฀IS฀CONCENTRATION฀OF฀SULFUR฀DIOXIDE฀IN฀THE฀GAS฀
�4ABLE�฀�	฀;�=�

4ABLE฀�

3/�฀OXIDATION฀TECHNOLOGIES฀IN฀SULFURIC฀ACID฀PRODUCTION

0ROCESS
3/�฀฀

CONCENTRATION�฀
�

#ONVERSION�฀฀
�

3/�฀฀

EMISSION฀�	

0+�0! �
� ����
�����	 ���฀KG�T฀-(

$+�$! �
�� �����	 ���฀KG�T฀-(

7#0฀0ROCESS฀ ����
� ����
�฀��฀PPMV฀

3/�

0ROCESS฀BASED฀ON฀./X ����
� NEAR฀����	 NO฀DATA
0ROCESS฀BASED฀ON฀(�/� �฀���� VERY฀LOW

�	฀s฀WHEN฀BURNING฀SULFUR�฀�	฀s฀3/�฀�฀(�3/�฀EXPRESSED฀AS฀3/��฀
�	฀s฀POSSIBLE฀EMISSION฀

OF฀./X�฀
�	฀s฀FOR฀THE฀PRESENT฀FACTORIES฀CONVERSION฀IS฀����฀
฀s฀MONOHYDRATE฀�����฀

SULFURIC฀ACID	

)N฀0OLISH฀SULFURIC฀ACID฀INSTALLATIONS฀ONE
STAGE฀0+�0!฀PROCESSES฀�SIN

GLE฀CONVERSION�SINGLE฀ABSORPTION	฀AND฀MULTI
STAGES฀$+�$!฀PROCESSES฀
�DOUBLE฀CONVERSION�DOUBLE฀ABSORPTION	฀ARE฀USED฀;�=�

0+�0!฀4ECHNOLOGY฀
4HE฀ PROCESS฀ CAN฀ BE฀ REALIZED฀ IN฀ NEW฀ INSTALLATIONS฀ ONLY฀ WHEN฀ THE฀

PROCESS฀GAS฀CONTAINS฀SMALL฀AMOUNTS฀��
��	฀AND฀CHANGEABLE฀AMOUNTS฀OF฀
3/��฀0OSSIBLE฀DEGREE฀OF฀CONVERSION฀IS฀ABOUT฀�����฀AND฀IT฀CAN฀INCREASE฀
UP฀TO฀�����฀IN฀THE฀CASE฀OF฀USING฀CATALYST฀MODIFIED฀WITH฀CESIUM�฀)N฀THE฀
FACTORIES฀THAT฀ALREADY฀OPERATE฀IT฀IS฀VERY฀DIFFICULT฀TO฀ACHIEVE฀CONVERSION฀
ABOVE฀����

0+�0!฀ TECHNOLOGY฀ IS฀ USED฀ IN฀ TWO฀ 0OLISH฀ INSTALLATIONS฀ OF฀ METAL

LURGIC฀ TYPE฀ �(UTA฀-IEDZI฀,%'.)#!	฀AND฀ IN฀ONE฀ INSTALLATION฀OF฀ SULFUR฀
TYPE฀�':.&฀&/3&/29	�฀$ESPITE฀THE฀FACT฀THAT฀ALL฀THE฀INSTALLATIONS฀ARE฀
EQUIPPED฀WITH฀FOUR
SHELVES฀CONVERTERS�฀A฀POSSIBILITY฀OF฀OBTAINING฀HIGH฀
3/�฀CONVERSION฀ARE฀KINETICALLY฀LIMITED฀AND฀INCREASE฀OF฀LOAD฀TO฀THE฀INSTAL

LATION฀WITH฀GASEOUS฀3/�฀MEANS฀INCREASE฀OF฀SULFUR฀DIOXIDE฀EMISSION฀TO฀
ATMOSPHERE�฀4HUS�฀THE฀FACTORIES฀WERE฀ADDITIONALLY฀EQUIPPED฀WITH฀OFF฀
GASES฀DESULFURIZATION฀INSTALLATIONS฀�&IG�฀��฀�	�฀)N฀,INDE฀SOLUTION฀�&IG�฀�	฀
SELECTIVE฀PHYSICAL฀ABSORPTION฀3/�฀IN฀A฀SOLVENT฀THAT฀CAN฀BE฀REGENERATED฀
IS฀USED�฀3TRIPPED฀3/�฀ENRICHES฀THE฀PROCESS฀GAS฀DIRECTED฀TO฀SULFURIC฀ACID฀
PLANT�฀STABILIZING฀CHANGES฀IN฀฀3/�฀CONCENTRATION฀AND฀THE฀OPERATION฀OF฀
CONVERTER฀I�E�฀CONVERSION฀OF฀3/�฀TO฀3/��฀)N฀A฀FACTORY฀OF฀SULFUR฀TYPE฀ALKALI฀
ABSORPTION฀OF฀ 3/�฀WAS฀USED฀WITH฀PRODUCTION฀OF฀ COMMERCIAL฀ SODIUM฀
HYDROGEN฀SULFATE฀�)6	฀�&IG�฀�	�฀-AIN฀0OLISH฀SULFURIC฀ACID฀FACTORIES฀INDICA

TORS฀WERE฀LISTED฀IN฀4ABLE฀��

&IG�฀��฀$IAGRAM฀OF฀COOLING฀AND฀WASHING฀INSTALLATION฀WITH฀2&3฀SCRUBBER

&IG�฀��฀!BSORPTION฀TOWER฀WITH฀SELF
CARRYING฀GRATE฀

&IG�฀��฀$IAGRAM฀OF฀3/,)./8฀INSTALLATION฀FOR฀3/�฀REMOVAL
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$+�$!฀4ECHNOLOGY฀
$+�$!฀4ECHNOLOGY฀ SHOULD฀BE฀ REALIZED฀WHEN฀3/�฀ CONCENTRATION฀

IS฀HIGHER฀THAN฀���฀%FFICIENCY฀OF฀THE฀FIRST฀STAGE฀OF฀OXIDATION฀SHOULD฀BE฀
ABOUT฀����฀!BSORPTION฀OF฀3/�฀CAUSES฀MOVEMENT฀OF฀3/�฀OXIDATION฀BA

LANCE฀TOWARDS฀PRODUCTION฀OF฀3/�฀AND฀GIVES฀A฀CHANCE฀TO฀INCREASE฀THER

MODYNAMIC฀EFFICIENCY฀OF฀THE฀PROCESS฀TO฀ABOUT฀������

)N฀THE฀INSTALLATIONS฀OF฀SULFUR฀TYPE฀AUTO
THERMAL฀PROCESS฀AT฀LOADS฀UP฀
TO฀��฀3/�฀THERE฀ARE฀NO฀PROBLEMS฀WITH฀REALIZATION�฀$ESPITE฀THE฀ FACT฀
THAT฀USE฀OF฀THAT฀TECHNOLOGY฀IN฀THE฀INSTALLATION฀OF฀METALLURGIC฀TYPE฀IN฀AN฀
AUTO
THERMAL฀WAY฀WAS฀VERY฀DIFFICULT�฀DUE฀TO฀HIGH฀CHANGEABILITY฀OF฀GAS฀
CONTENT฀ AND฀ ITS฀ FLOW฀AS฀WELL฀ AS฀ TEMPERATURE�฀ THE฀PROBLEM฀HAS฀BEEN฀
SOLVED฀SUCCESSFULLY฀IN฀0OLAND฀�&IG�฀�	�฀&OR฀THE฀ACCEPTED฀IDEA฀OF฀TECHNO

LOGICAL฀ SOLUTION฀OF฀CONVERTER
ABSORPTION฀ INSTALLATION�฀%���฀EXCHANGER฀
TRANSFERS฀SURPLUS฀HEAT฀FROM฀�ST฀CONVERSION฀TO฀WARM฀UP฀THE฀GAS฀DIRECTED฀
TO฀)6฀SHELF฀OF฀THE฀CONVERTER฀s฀�ND฀CONVERSION�

$ETERMINATION฀ OF฀ OPERATIONAL฀ PARAMETERS฀ OF฀ THE฀ CONVERTER฀ FOR฀
GIVEN฀CONDITIONS฀OF฀THE฀PROCESS฀IN฀THE฀ENTIRE฀PRODUCTION฀CYCLE฀IS฀A฀TASK฀
OF฀ TECHNOLOGIST฀WHO฀OPTIMIZES฀3/�฀OXIDATION฀PROCESS�฀$URING฀DETER

MINATION฀OF฀THOSE฀PARAMETERS�฀RULES฀OF฀QUANTITATIVE฀REALIZATION฀OF฀THE฀
PROCESS�฀OF฀LIMITATIONS฀ASSOCIATED฀WITH฀DEACTIVATION฀OF฀CATALYST฀AS฀WELL฀
AS฀MATERIAL฀AND฀KINETIC฀LIMITATIONS�฀SHOULD฀BE฀OBLIGATORY�

4HE฀ABOVE฀MENTIONED฀RULES฀WERE฀USED฀IN฀DESIGNING฀OF฀OTHER฀SUL

FURIC฀ACID฀FACTORIES฀OF฀METALLURGIC฀TYPE�฀AMONG฀OTHERS฀IN฀"/,%3�!7฀
-INING฀-ETALLURGICAL฀0LANT฀IN฀"UKOWNO�฀THAT฀OPERATE฀IN฀AUTO
THERMAL฀
WAY฀�&IG�฀�	�

/XIDATION฀OF฀3/�
!T฀THE฀BEGINNING฀OF฀��oS�฀IN฀0OLAND฀PIONEER฀RESEARCH฀WORKS฀WERE฀

CARRIED฀ OUT฀ ON฀ NEW฀ TYPE฀ OF฀ LOW฀ RESISTIVE฀ VANADIUM฀ CATALYSTS฀ HAVING฀
SHAPE฀OF฀2ASCHIG฀RINGS฀AND฀OF฀DIFFERENT฀DIAMETERS฀WITH฀HIGH฀CATALYTIC฀AC

TIVITY�฀VERY฀GOOD฀PHYSICAL฀PROPERTIES฀AND฀LOW฀RESISTANCE฀COEFFICIENT฀;��=�฀

4HE฀ CATALYSTS฀ HAD฀ ABILITY฀OF฀ ACCUMULATION฀OF฀ GREATER฀ AMOUNT฀OF฀ DUST฀
WITHOUT฀ INCREASE฀ OF฀ HYDRAULIC฀ RESISTANCE฀ OF฀ THE฀ LAYER�฀ !MONG฀ OTHER�฀
TECHNOLOGICAL฀SOLUTION฀THAT฀STABILIZES฀TEXTURE฀AND฀STRUCTURE฀OF฀THE฀CATA

LYST฀AT฀THE฀STAGE฀OF฀ ITS฀EXTRUSION฀BY฀USE฀OF฀A฀SPECIAL฀STABILIZER฀THAT฀AT฀
THE฀SAME฀TIME฀HAS฀PORES฀GENERATION฀PROPERTIES�฀WAS฀DEVELOPED�฀!LSO฀
THE฀METHOD฀OF฀CATALYST฀FORMATION�฀USING฀3/�฀PRODUCED฀IN฀THE฀RESULT฀OF฀
OXIDATION฀OF฀SULFUR฀ INTRODUCED฀TO฀THE฀CATALYST฀AT฀THE฀STAGE฀OF฀ ITS฀PRO

DUCTION�฀HAS฀BEEN฀DEVELOPED�฀/N฀THE฀BASIS฀OF฀KINETIC฀TEST฀RESULTS฀AND฀
THEIR฀OPERATIONAL฀ VERIFICATION�฀ COEFFICIENTS฀ REQUIRED฀ FOR฀ CALCULATION฀OF฀
ARRANGEMENT฀OF฀LOW฀RESISTIVE฀CATALYST฀IN฀THE฀CONVERTER฀AND฀PROPER฀SHELF฀
MASS฀SURPLUS�฀WHEN฀TAKING฀INTO฀CONSIDERATION฀THE฀PROCESS฀CONDITIONS�฀
WERE฀DEVELOPED�
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&IG�฀��฀$IAGRAM฀OF฀SODIUM฀HYDROGEN฀SULFATE฀�)6	฀INSTALLATION

&IG�฀��฀!UTO
THERMAL฀TECHNOLOGICAL฀SOLUTION฀OF฀CONVERTER
ABSORPTION฀
INSTALLATION฀FOR฀INSTALLATION฀OF฀METALLURGICAL฀TYPE

&IG�฀��฀4ECHNOLOGICAL฀SOLUTION฀OF฀CONVERTER
ABSORPTION฀INSTALLATION฀IN฀
:'(฀"/,%3�!7฀"UKOWNO฀INSTALLATION
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E)MPLEMENTATION฀OF฀THE฀CATALYST฀GAVE฀HUGE฀ECONOMICAL฀AND฀ECOLOGI


CAL฀BENEFITS฀AND฀MADE฀0OLISH฀SULFURIC฀ACID฀FACTORIES฀OF฀METALLURGICAL฀TYPE฀
THE฀WORLD฀LEADERS�

)N฀"!4฀GUIDELINES฀ IT฀ IS฀RECOMMENDED฀TO฀USE฀ON฀SELECTED฀SHELVES฀
THE฀CATALYST฀PROMOTED฀WITH฀CESIUM�฀DUE฀TO฀ITS฀MORE฀ADVANTAGEOUS฀KI

NETIC฀PROPERTIES฀IN฀THE฀RANGE฀OF฀LOW฀TEMPERATURES�฀5SE฀OF฀CATALYST฀OF฀
SUCH฀ A฀ TYPE฀ ENABLES฀ INCREASING฀ KINETIC฀ POSSIBILITIES฀ OF฀ 3/�฀OXIDATION�฀
4HE฀CATALYST�฀DUE฀TO฀ITS฀PROPERTIES�฀IS฀PREFERABLY฀USED฀ON฀THE฀LAST฀SHELF฀
OF฀THE฀CONVERTER฀OR฀AS฀THE฀INITIATING฀ LAYER฀ON฀)฀SHELF�฀ESPECIALLY฀ IN฀THE฀
INSTALLATIONS฀THAT฀CONVERT฀THE฀GAS฀FROM฀METALLURGICAL฀PLANTS�฀USING฀SINGLE฀
CONVERSION฀METHOD�฀7HEN฀USING฀$+�$!฀TECHNOLOGY฀BENEFITS฀ARE฀NOT฀
SIGNIFICANT�

(OWEVER�฀WE฀HAVE฀TO฀REMEMBER฀THAT฀CATALYST฀WORKING฀IN฀INDUSTRIAL฀
CONDITIONS฀IS฀DEACTIVATED�฀AMONG฀OTHERS�฀UNDER฀INFLUENCE฀OF฀CORROSIVE฀
IRON฀THAT฀IS฀INTRODUCED฀TO฀THE฀ACTIVE฀PART฀OF฀THE฀CATALYST�฀4HE฀CATALYST฀
LOSES฀ITS฀PROPERTIES฀AND฀THE฀CESIUM฀CATALYST฀LOSES฀THEM฀FASTER฀THAN฀TRA

DITIONAL฀CATALYST�

3UMMARY
)N฀ THE฀ PROCESS฀ OF฀ GAS฀ PURIFICATION�฀ AFTER฀ ROASTING฀ OF฀ NON
FERROUS฀

METAL฀ORES�฀A฀SOLUTION฀RECOMMENDED฀IN฀"!4฀THAT฀GUARANTEES฀HIGH฀PU

RITY฀OF฀THE฀GAS฀PROCESSED฀TO฀SULFURIC฀ACID�฀IS฀USED�฀WHICH฀ENABLES฀EXTEND

ING฀PRODUCTION฀CYCLES฀UNDER฀CONDITION฀THAT฀THE฀PROCESS฀IS฀OPTIMIZED�

4HE฀SOLUTIONS฀USED฀FOR฀ABSORPTION฀OF฀WATER฀AND฀SULFUR฀TRIOXIDE฀DO฀
NOT฀DIFFER฀FROM฀THE฀STANDARDS฀DETERMINED฀BY฀"!4฀AND฀OPTIMIZATION฀OF฀
PROCESSES฀THAT฀ IS฀BETTER฀THAN฀TECHNOLOGY฀OFFERED฀BY฀"!4�฀GUARANTEES฀
VERY฀HIGH฀AND฀STABLE฀ABSORPTION฀EFFECTIVENESS฀IN฀THE฀ENTIRE฀PRODUCTION฀
CYCLE�

!LL฀0OLISH฀INSTALLATIONS฀USE฀$+�$!฀TECHNOLOGY฀THAT฀IS฀PREFERRED฀BY฀
"!4฀OR฀USE฀ACCEPTED฀TECHNOLOGY฀�0+�0!฀�฀FINAL฀3/�฀ABSORPTION	�฀$UE฀
TO฀THE฀DEVELOPED฀SOLUTIONS฀INSTALLATION฀CAN฀OPERATE฀AUTO
THERMALLY�

6ANADIUM฀CATALYSTS�฀SELECTED฀ADEQUATELY฀TO฀THE฀PROCESS฀CONDITIONS�฀
ARE฀USED฀ACCORDING฀TO฀THE฀STANDARDS฀THAT฀ARE฀IN฀FORCE�

/PTIMIZATION฀OF฀INSTALLATIONoS฀OPERATIONAL฀PARAMETERS�฀USED฀IN฀SOME฀
FACTORIES�฀ENABLES฀STABILIZING฀EMISSION฀OF฀ SULFUR฀COMPOUNDS฀ TO฀ATMO

SPHERE�฀ACCORDING฀TO฀"!4฀REQUIREMENTS�฀5SE฀OF฀THAT฀TECHNOLOGY฀IS฀BET

TER฀THAN฀THE฀SOLUTIONS฀OFFERED฀AS฀"!4�

)N฀THE฀RESULT฀OF฀CONSEQUENT฀MODERNIZATION฀OF฀SULFURIC฀ACID฀INDUSTRY฀
WE฀CAN฀OBSERVE฀SIGNIFICANT฀IMPROVEMENT฀OF฀CONDITION฀OF฀THE฀ENVIRON

MENT฀WHICH฀IS฀COVERED฀BY฀EMISSIONS฀FROM฀THOSE฀FACTORIES�฀WHAT฀ALLOWS฀
USING฀THE฀AREAS฀AS฀FARM฀LAND�
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-ICKIEWICZ฀5NIVERSITY฀IN฀0OZNAN�฀(E฀IS฀THE฀AUTHOR฀OF฀OVER฀���฀SCIENTIFIC฀PRO

JECTS�฀ INCLUDING฀���฀PUBLICATIONS฀ IN฀0OLISH฀AND฀ FOREIGN฀MAGAZINES�฀��฀MONO

GRAPHS�฀HOLDS฀��฀PATENTS฀AND฀��฀INDUSTRIAL฀IMPLEMENTATIONS�฀��฀NEW฀TECHNOLO

GIES฀AS฀WELL฀AS฀���฀PUBLISHED฀RESEARCH฀PROJECTS฀REALIZED฀UPON฀ORDERS฀FROM฀THE฀
INDUSTRY�฀(E฀SPECIALIZES฀IN฀NON
ORGANIC฀CHEMICAL฀TECHNOLOGY�฀SULFURIC฀ACID฀TECH

NOLOGY�฀CATALYSIS�฀UTILIZATION฀OF฀INDUSTRIAL฀WASTES�฀(E฀IS฀AN฀EXPERT฀IN฀CHEMISTRY฀
AND฀HE฀HAS฀GOT฀�ND฀DEGREE฀OF฀SPECIALIZATION฀IN฀INDUSTRIAL฀CATALYSIS�฀(E฀HAS฀BEEN฀
HEAD฀OF฀THE฀3ULFURIC฀!CID฀'ROUP฀OF฀)NSTITUTE฀OF฀0LANT฀0ROTECTION฀IN฀0OZNAN฀0)"฀
FOR฀MANY฀YEARS�฀(E฀RECEIVED฀A฀GOLD฀MEDAL฀WITH฀A฀DISTINCTION฀ON฀)NTERNATIONAL฀
%XHIBITION฀OF฀3CIENTIFIC฀)NVENTIONS฀AND฀)NDUSTRIAL฀)NNOVATIONS฀p"RUSSELS
%UREKAq฀
AS฀WELL฀AS฀A฀DIPLOMA฀OF฀RECOGNITION฀FROM฀THE฀#HAIRMAN฀OF฀#OMMITTEE฀FOR฀3CIEN

TIFIC฀2ESEARCH฀FOR฀HIS฀CONTRIBUTION฀IN฀A฀DEVELOPMENT฀OF฀0OLISH฀SCIENCE�
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