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ESodium and potassium water glasses – present 

and new challenges
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)NTRODUCTION
!฀ WATER฀ GLASS฀ ONE฀ IS฀ CALLED฀ WATER฀ SOLUTIONS฀ OF฀ ALKALINE฀ SILICATES฀

�LITHIUM�฀SODIUM�฀POTASSIUM	�฀/FTEN฀ THE฀SAME฀NAME฀HAVE฀ALSO฀ALLOYS฀
OF฀SODIUM฀AND฀POTASSIUM฀SILICATES�฀AND฀THESE฀IN฀TURN฀IS฀AT฀TIMES฀CALLED฀
A฀SODIUM฀SILICATE฀GLASS฀AND฀A฀SILICATE฀POTASSIUM฀GLASS�฀4HESE฀SIMPLE฀IN฀
ITS฀OWN฀CHEMICAL฀COMPOSITION฀SILICATES฀DO฀NOT฀APPEAR฀IN฀NATURE�฀4HEY฀
ARE฀SOLUBLE฀IN฀WATER�฀4HERE฀APPEAR฀INSTEAD฀IN฀NATURE฀VARIOUS฀FORMS฀OF฀
COMPOSITE฀SILICATES฀�ABOUT฀���฀MINERALS	�฀THEY฀ARE฀A฀MAIN฀COMPONENT฀
OF฀%ARTHoS฀CRUST฀ROCKS฀AND฀ARE฀NOT฀SOLUBLE฀IN฀WATER�฀3ODIUM฀AND฀POTAS

SIUM฀WATER฀GLASSES฀HAVE฀UNIVERSAL฀APPLICATIONS�฀ALTHOUGH฀THE฀KNOWLEDGE฀
REGARDING฀ THEIR฀ STRUCTURE฀ IS฀ SMALL�฀4HEY฀ ARE฀ ALSO฀NOT฀EXAMINED฀CON

STANTLY฀AND฀RESEARCH฀WORKS฀CONCERNING฀SILICATES฀�IN฀AQUEOUS฀SOLUTIONS฀
AND฀ IN฀ THE฀ SOLID฀ STATE	฀ ARE฀ LEAD฀BY฀ LITTLE฀ SCIENTIFIC฀ CENTRES�฀ )N฀0OLAND฀
SUCH฀RESEARCH฀WERE฀LEAD฀BY฀)NSTITUTE฀OF฀#HEMISTRY฀�$EPARTMENT฀OF฀THE฀
"UILDING�฀THE฀-ECHANICS฀AND฀THE฀0ETROCHEMISTRY	฀OF฀6ARSOVIAN฀4ECHNICAL฀
5NIVERSITY฀IN฀0�OCK฀;�=�฀)NSTITUTE฀OF฀)NORGANIC฀#HEMISTRY฀IN฀'LIWICE฀;�=฀
AND฀)NSTITUTE฀OF฀4ECHNOLOGY฀AND฀#HEMICAL฀%NGINEERING฀OF฀4ECHNICAL฀5NI

VERSITY฀IN฀0OZNAÎ฀;�=�฀/NE฀OUGHT฀TO฀UNDERLINE฀THAT฀RESEARCH฀CONCERNING฀
SILICATES฀�ALSO฀THE฀LITHIUM฀SILICATE	฀ARE฀MADE฀BY฀RESEARCH฀SQUADS฀OF฀PRO

DUCERS฀OF฀THESE฀PRODUCTS�฀ESPECIALLY฀IN฀THE฀AREA฀OF฀FUTURE฀USES�฀#ERTAIN฀
INFORMATION฀CAN฀ALSO฀BE฀OBTAINED฀ FROM฀PATENT
DESCRIPTIONS฀ ;�=�฀#UR

RENTLY฀USED฀DEFINITION฀OF฀WATER฀GLASS฀AS฀THE฀ALLOY฀OF฀THE฀SILICATE฀OF฀ALKALI฀
METAL฀OR฀ITS฀AQUEOUS฀SOLUTION฀WITH฀MOLAR฀RELATION฀OF฀SILICON฀DIOXIDE฀TO฀
THE฀OXIDE฀OF฀ALKALI฀METAL฀MOST฀OFTEN฀WITHIN฀�฀TO฀�฀;�=฀SHOULD฀BE฀CHANGED฀
BECAUSE฀NOW฀DAYS฀GENERAL฀ARE฀ALSO฀STABLE฀WATER฀GLASSES฀WITH฀DIFFERENT฀
RANGES฀OF฀MOLAR฀RELATIONS฀OR฀MIXED฀GLASSES฀�FOR฀EXAMPLE฀NATRIUM฀AND฀
POTASSIUM฀WATER฀GLASSES	�฀,ACK฀OF฀POSSIBILITY฀OF฀ESTIMATING฀EXACT฀DATE฀OF฀
DISCOVERY฀FOR฀SODIUM฀OR฀POTASSIUM฀SILICATE฀HAS฀NO฀MEANING฀AS฀RESEARCH฀
OF฀THE฀USE฀FOR฀SILICATES฀USING฀ITS฀SPECIFIC฀PROPERTIES฀FOR฀EXAMPLE�฀STRONG฀
BUFFER
PROPRIETIES฀WAS฀THE฀MAIN฀REASON฀TO฀ITS฀LATER฀INDUSTRIAL฀PRODUC

TION�฀&INDING฀FOLLOWING฀USES฀FOR฀SILICATES฀MODIFICATIONS฀OF฀THE฀CHEMICAL฀
COMPOSITION฀OF฀RESULTANT฀PRODUCTS฀HAS฀BEEN฀MADE฀ACROSS฀THE฀CHANGE฀OF฀
THE฀PROPORTION฀OF฀THE฀SILICA฀TO฀THE฀ALKALINE�฀4HE฀RELATION฀OF฀3I/�฀TO฀FOR฀
EXAMPLE฀.A�/฀�AS฀THE฀WEIGHT฀PERCENTAGE	฀IS฀CALLED฀WEIGHT฀RATIO฀AND฀
MULTIPLIED฀BY฀THE฀QUOTIENT฀OF฀MOLAR฀MASSES฀OF฀THESE฀OXIDES฀�3I/��.A�/฀
�฀�����	฀IS฀CALLED฀MOLAR฀RATIO�฀"ESIDES฀THE฀RATIO฀FOR฀EVERY฀SOLUTION฀OF฀
WATER฀GLASS฀THERE฀ARE฀STATED฀DENSITY฀OF฀SOLUTION฀IN฀DEFINITE฀TEMPERATURE�฀
THE฀CONTENT฀OF฀INSOLUBLE฀PARTS฀AND฀SOMETIMES฀VISCOSITY฀OR฀CONTENT฀OF฀
&E�/��฀!L�/��

-ETHODS฀OF฀PRODUCTION฀OF฀WATER฀GLASSES
��฀-ETHOD฀OF฀MELTING�฀CALCULATED฀QUANTITY฀OF฀SAND฀TOGETHER฀WITH฀CAL


CULATED฀QUANTITY฀OF฀SODA฀ASH฀OR฀POTASH฀ IS฀MELTED฀ IN฀THE฀ FURNACE�฀7E฀
RECEIVE฀THE฀ALLOY฀WITH฀PROPERTIES฀OF฀ THE฀TYPICAL฀GLASS฀PRODUCT�฀WHICH฀
IS฀DISSOLVE฀IN฀WATER฀�OFTEN฀USING฀MELTING฀PROCESS฀IN฀AUTOCLAVE	�฀!S฀THE฀
RESULT฀WE฀ RECEIVE฀ SILICATE฀ SOLUTION฀WHICH฀ IS฀WATER฀ GLASS�฀4HERE฀ EXIST฀
DETAILED฀ FORMULAS฀ FOR฀ PRODUCTION฀OF฀ DIFFERENT฀ KINDS฀OF฀ GLASSES฀ TAKING฀
INTO฀ACCOUNT฀CHEMICAL฀ANALYSES฀OF฀RAW฀MATERIALS฀�SAND฀AND฀THE฀SODA	�฀
4ECHNOLOGICAL฀PROCESSES฀DESCRIBED฀ABOVE฀CAN฀BE฀GENERALLY฀PRESENTED฀
AD฀CHEMICAL฀REACTIONS�

฀฀-E�/฀�฀N3I/�฀ ฀-E�/฀
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��	฀฀THE฀REACTION฀TAKES฀PLACE฀IN฀ABOUT฀����O#฀�IT฀IS฀MADE฀IN฀FURNACE	
��	฀฀DISSOLVING฀PROCESS฀�DEPENDING฀ON฀KIND฀OF฀-E	฀IS฀MADE฀IN฀AUTOCLAVE฀
UNDER฀ENLARGED฀PRESSURE฀�BOILING฀TEMPERATURE฀OF฀WATER฀ IS฀HIGHER฀
THAN฀���O#฀IN฀THIS฀CASE	�

)N฀THE฀REACTION฀OF฀DISSOLVING฀THERE฀CAN฀USES฀THE฀ADDITION฀OF฀THE฀HYDROX

IDE฀ �-E/(	�฀WHAT฀CAUSES฀ THE฀DECREASE฀OF฀ THE฀RATIO฀OF฀ THE฀RESULTANT฀
GLASS�
��฀-ETHOD฀OF฀MIXING�฀ IT฀ IS฀BASED฀ON฀ INTENSIVE฀MIXING฀ IN฀ THE฀ REAC


TOR฀OF฀ TWO฀DIFFERENT฀KINDS฀OF฀WATER฀GLASSES฀�IN฀CALCULATED฀QUANTITIES	�฀
FOR฀ SODIUM฀GLASSES฀WITH฀ SHORT฀ LEAD฀ TO฀BOILING฀ TEMPERATURE฀OF฀MIXED฀
SOLUTIONS฀OF฀ THESE฀SILICATE�฀-IXING฀ TIME฀DEPENDS฀ON฀ THE฀KIND฀OF฀GLASS฀
�ITS฀DENSITY฀ AND฀VISCOSITY	�฀0OTASSIUM฀WATER฀ GLASSES฀HAS฀ TO฀BE฀MIXED฀
FOR฀SUBSTANTIALLY฀LONGER฀PERIOD฀OF฀TIME฀AND฀AVOIDING฀HEATING฀TO฀BOILING฀
TEMPERATURE�฀)T฀HAS฀ALSO฀TO฀BE฀MARKED฀THAT฀MIXING฀PROCESS฀HELPS฀TO฀COR

RECT฀PHYSICOCHEMICAL฀PARAMETERS฀OF฀THESE฀GLASSES฀AND฀SHOULD฀BE฀MADE฀
BY฀EXPERIENCED฀OPERATORS�฀-IXING฀OF฀GLASSES฀MEANS฀ALSO฀INTERFERENCE฀
INTO฀INTERNAL฀STRUCTURES฀WHICH฀HAS฀NOT฀BEEN฀SPECIFIED฀UNTIL฀NOW�฀!S฀THE฀
RESULT฀OF฀VERY฀ FEW฀RESEARCH฀WORKS฀ IT฀HAS฀BEEN฀ FOUND฀ THAT฀MOLECULAR฀
COMPOSITION฀OF฀GLASSES฀DEPENDS฀ON฀AMONG฀THE฀OTHERS�฀CONCENTRATION�฀
RATIO฀AND฀METHOD฀OF฀PREPARATION฀USED฀BY฀MANUFACTURER฀;�=�฀)N฀ORDER฀TO฀
PRODUCE฀ANOTHER฀GLASS฀IT฀IS฀NOT฀APPLICABLE฀TO฀MIX฀GLASSES฀FROM฀DIFFERENT฀
MANUFACTURERS�฀(OWEVER�฀IT฀IS฀PRACTICED฀TO฀USE฀AS฀A฀RAW฀MATERIAL�฀WATER฀
GLASS฀ ORIGINATING฀ FROM฀ DIFFERENT฀MANUFACTURERS฀ IF฀ THEY฀ HAVE฀ A฀ SIMILAR฀
COMPOSITION฀�MAINTENANCE฀TWO฀OR฀MORE฀SUPPLIERS	�

��฀-ETHOD฀OF฀HYDROTHERMAL฀DISSOLVING฀OF฀SAND�฀IS฀CARRIED฀OUT฀IN฀AUTO

CLAVES฀OR฀PRESSURE฀REACTORS฀�UNDER฀MUCH฀GREATER฀PRESSURE฀THAN฀DISSOLV

ING฀OF฀THE฀SILICATE฀GLASS฀AND฀THEREFORE฀ALSO฀IN฀THE฀HIGHER฀TEMPERATURE	�฀
2AW฀MATERIALS฀ARE฀SAND฀�WITH฀APPROPRIATE฀PURITY	฀WITH฀A฀HIGH฀CONTENT฀
OF฀3I/��฀SODA฀LYE฀OR฀POTASH฀LYE฀AND฀WATER�฀PARTLY฀DERIVED฀FROM฀STEAM�฀
WHICH฀IS฀USED฀TO฀ACHIEVE฀THE฀PROPER฀TEMPERATURE฀AND฀PRESSURE฀IN฀THE฀
AUTOCLAVE�฀4HIS฀REACTION฀IS฀EXOTHERMIC฀SIMILARLY฀TO฀REACTION฀OF฀DISSOLV

ING฀SILICATE฀GLASS�฀4HE฀RELATIONSHIP฀BETWEEN฀ACHIEVED฀RATIO฀OF฀FORMED฀
WATER฀GLASS฀FROM฀PRESSURE฀IS฀KNOWN฀�THE฀HIGHER฀MODULE฀YOU฀WANT฀TO฀
ACHIEVE฀ THE฀ HIGHER฀ PRESSURE฀ AND฀ TEMPERATURE฀ MUST฀ BE฀ USED	�฀ 4HIS฀
METHOD฀IS฀USED฀PRIMARILY฀FOR฀THE฀PRODUCTION฀OF฀SODIUM฀WATER฀GLASSES฀
WITH฀MOLAR฀MODULES฀OF฀���฀s฀���฀AND฀ALSO฀SODIUM฀METASILICATE฀�MOLAR฀
MODULE฀AMOUNTS฀���	฀AS฀IT฀IS฀COMPETITIVE฀IN฀COST฀COMPARING฀TO฀METHOD฀
OF฀DISSOLVING฀PREVIOUSLY฀MELTED฀SILICATE฀GLASS�฀)T฀WAS฀OBSERVED฀THAT฀WATER฀
GLASSES฀OBTAINED฀BY฀THIS฀METHOD฀ARE฀DIFFERENT฀IN฀SOME฀OF฀ITS฀PROPERTIES฀
FROM฀THE฀SAME฀GLASSES฀OBTAINED฀BY฀DISSOLVING฀OF฀SILICATE฀GLASS�฀WHICH฀IS฀
ASSIGNED฀BY฀A฀DIFFERENT฀DEGREE฀OF฀AGGLOMERATION฀OF฀SILICATE฀IONS฀PRESENT฀
IN฀THESE฀SOLUTIONS฀OF฀SILICATE�
$UE฀TO฀THE฀HIGH฀COST฀OF฀MELTING฀SILICATE฀GLASS฀AND฀NECESSITY฀TO฀RE


DUCE฀SILICATE฀SOLUTIONS฀PRODUCTION฀COSTS฀�OF฀WATER฀GLASS	฀SOME฀OF฀THE฀
MANUFACTURERS฀APPLY฀ALL฀THESE฀MENTIONED฀ABOVE฀TECHNOLOGIES฀OF฀WATER฀
GLASS฀PRODUCTION฀TO฀DEPENDENCE฀OF฀REQUIREMENTS฀OF฀CUSTOMERS�฀7ATER฀
GLASS฀WITH฀LOWER฀MODULES฀IS฀PRODUCED฀THEN฀USING฀METHOD฀OF฀HYDROTHER

MAL฀DISSOLVING�฀HIGH฀MODULES฀WATER฀GLASSES฀�ABOVE฀���	฀ARE฀PRODUCED฀BY฀
DISSOLVING฀OF฀SILICATE฀GLASS฀AND฀OTHER฀GLASSES฀BY฀MIXING฀DIFFERENT฀WATER฀
GLASSES�฀$ESCRIPTIONS฀OF฀ TECHNOLOGIES฀ AND฀APPLIED฀ TECHNICAL฀ SOLUTIONS฀
ARE฀ RARELY฀ PRESENTED฀ TO฀ THE฀ PUBLIC฀ DUE฀ TO฀ THE฀ COMPETITION฀ AND฀ THE฀
PARAMETERS฀OF฀THE฀OFFERED฀PRODUCTS฀�EXCLUDING฀GENERAL฀MENTIONED฀IN฀
CATALOGUES	฀ARE฀INDIVIDUALLY฀NEGOTIATED฀BETWEEN฀TRADING฀PARTNERS�฀
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GENERATED฀MODIFICATIONS฀฀

OF฀AQUEOUS฀SOLUTIONS฀OF฀SILICATES
0RODUCTION฀OF฀SILICATES฀REQUIRES฀THE฀USE฀OF฀SIGNIFICANT฀QUANTITIES฀OF฀

ENERGY฀SUPPLIED฀IN฀THE฀FORM฀OF฀STEAM�฀ELECTRICITY�฀GAS฀AND฀SOMETIMES฀
COMPRESSED฀AIR�฀(ANDLING฀LARGE฀MASSES฀OF฀THE฀RAW฀MATERIALS฀AND฀CON

TROL฀ OF฀MANUFACTURING฀ PROCESSES฀ IS฀ ALSO฀ ASSOCIATED฀WITH฀ HIGH฀ ENERGY฀
CONSUMPTION�฀-AKING฀MELT฀OF฀WATER฀GLASS฀�IN฀THE฀FORM฀OF฀SILICATE฀GLASS	฀
CAUSES฀LARGE฀EMISSIONS฀OF฀CARBON฀DIOXIDE฀INTO฀THE฀ATMOSPHERE�฀DERIVED฀
FROM฀THE฀DECOMPOSITION฀OF฀SODA฀ASH฀AND฀COMBUSTION฀OF฀FUEL฀�USUALLY฀
NATURAL฀GAS	฀WILL฀BE฀IN฀THE฀FUTURE฀AN฀ADDITIONAL฀COST฀DUE฀TO฀THE฀NEED฀TO฀
PURCHASE฀ THE฀ QUANTITIES฀ OF฀ EMISSIONS฀ �MELT฀ SILICATE฀ GLASS฀ IS฀ PLACED฀ IN฀
A฀ GROUP�฀PRODUCTION฀OF฀ GLASS฀PRODUCTS฀WITH฀ A฀ CAPACITY฀EXCEEDING฀��฀
TONS�DAY	�฀4HUS�฀IT฀DICTATES฀THE฀NEED฀FOR฀FURTHER฀EXPLORATION฀OF฀OTHER฀
TECHNOLOGICAL฀SOLUTIONS฀IN฀ORDER฀TO฀LEAD฀THE฀PROCESS฀WITH฀THE฀INSTALLATION฀
OF฀A฀MINIMAL฀IMPACT฀ON฀THE฀ENVIRONMENT�฀AMONG฀OTHER฀THINGS�฀WHERE฀
THE฀EARLY฀MELTING฀OF฀SILICATE฀GLASS฀ IS฀ELIMINATED�฀/NE฀OF฀SUCH฀POSSIBLE฀
SOLUTIONS฀MAY฀BE�

0RODUCTION฀OF฀WATER฀GLASS฀WITH฀HIGH฀MODULES฀�ABOVE฀
���	฀FROM฀CRISTOBALITE
3ILICA฀EXISTS฀ IN฀ THREE฀POLYMORPHIC฀VARIETIES�฀QUARTZ฀AND฀ TRIDYMITE฀

�IN฀CRYSTALLOGRAPHIC฀HEXAGONAL฀SYSTEM	฀AND฀CRISTOBALITE฀�IN฀THE฀REGULAR฀
SYSTEM	฀;�=�฀%ACH฀OF฀THESE฀POLYMORPHIC฀VARIETIES฀HAS฀A฀VARIETY฀OF฀LOW฀
TEMPERATURE฀� 	฀AND฀HIGH฀TEMPERATURE฀� 	�฀4RIDYMITE฀AND฀CRISTOBALITE฀
MAY฀ EXIST฀ AS฀METASTABLE฀ VARIETIES฀ AT฀ LOW฀ TEMPERATURES�฀1UARTZ฀ AND฀
TRYDYMITE฀ ARE฀ CONSTRUCTED฀ OF฀ TETRAHEDRONS฀ 3I/�฀ IN฀ SUCH฀ A฀WAY฀ THAT฀
EACH฀ OXYGEN฀ ATOM฀ IS฀ COMMON฀ FOR฀ TWO฀ TETRAHEDRONS�฀WHICH฀ FORM฀ A฀
SPIRAL฀ARRANGEMENT�฀)N฀CRISTOBALITE฀SILICON฀ATOMS฀ARE฀ARRANGED฀SO฀THAT�฀
THERE฀ARE฀OXYGEN฀ATOMS฀IN฀THE฀MIDDLE฀OF฀THE฀DISTANCES฀BETWEEN฀THEM฀
AND฀THE฀WHOLE฀SYSTEM฀IS฀LAYERED�฀#RISTOBALITE฀CAN฀BE฀A฀GOOD฀RESOURCE฀
FOR฀CERTAIN฀TYPES฀OF฀WATER฀GLASSES฀OBTAINED฀BY฀HYDROTHERMAL฀METHOD฀
BECAUSE฀SOME฀MANUFACTURERS฀OF฀SAND฀HAVE฀MASTERED฀THE฀LOW
TEMPERA

TURE฀ PRODUCTION฀ TECHNOLOGY฀ OF฀ CRISTOBALITE฀ FROM฀ SAND�฀ !LTHOUGH฀ THE฀
PRICE฀OF฀CRISTOBALITE฀IS฀MUCH฀HIGHER฀THAN฀THE฀SAND฀IT฀SEEMS฀THAT฀THIS฀IS฀A฀
GOOD฀DIRECTION�฀BECAUSE฀IT฀WAS฀OBSERVED฀THAT฀THE฀DISSOLVING฀OF฀CRISTO

BALITE฀REQUIRES฀A฀ LOWER฀PRESSURE฀REACTION฀THAN฀USED฀FOR฀DISSOLVING฀OF฀
TYPICAL฀SAND฀AND฀THAT฀IT฀IS฀POSSIBLE฀TO฀OBTAIN฀A฀WATER฀GLASS฀WITH฀A฀HIGHER฀
RATIO�฀.ATURALLY�฀IT฀IS฀ALSO฀POSSIBLE฀TO฀CARRY฀OUT฀HYDROTHERMAL฀REACTION฀
FOR฀RECEIVING฀OF฀WATER฀GLASS฀WITH฀A฀RATIO฀OVER฀���฀FROM฀THE฀SAND�฀BUT฀
REQUIRED฀REACTION฀PRESSURE฀EXCEEDS฀��฀BARS�฀#ONSTRUCTION฀OF฀APPARATUS฀
FOR฀SUCH฀HIGH฀PRESSURE฀IS฀EXPENSIVE฀AND฀TO฀OBTAIN฀THE฀STEAM฀PRESSURE฀OF฀
��฀BARS฀IS฀POSSIBLE฀IN฀STEAM฀BOILERS฀WHERE฀THE฀COST฀OF฀CONSTRUCTION฀AND฀
OPERATION฀ARE฀HIGHER฀THAN฀CONVENTIONAL฀STEAM฀GENERATORS�

-ETHODS฀USED฀TO฀STUDY฀THE฀STRUCTURE฀OF฀WATER฀GLASSES
-EASUREMENTS฀VISCOSITY฀OF฀SOLUTIONS฀OF฀SODIUM฀SILICATES฀AS฀A฀FUNC


TION฀OF฀THE฀MOLAR฀RATIO฀AND฀CONCENTRATIONS฀DESCRIBED฀BY฀-AINA฀;�=฀ARE฀
ALSO฀CARRIED฀OUT�฀4HE฀BASIS฀FOR฀THE฀IDENTIFICATION฀OF฀THESE฀PRODUCTS฀IS฀
FORMED฀BY฀IDENTIFIED฀AND฀MEASURED฀IN฀THE฀LABORATORIES฀OF฀PROCESS฀CON

TROL฀PARAMETERS฀OF฀WATER฀GLASSES�฀BASED฀ON฀PUBLISHED฀STANDARDS�฀4HERE฀
ARE฀ALSO฀USED฀TRADITIONAL฀ANALYTICAL฀TECHNIQUES฀�TITRATION�฀FLAME฀PHOTOM

ETRY�฀ANALYSIS฀OF฀POTENTIOMETRIC	�฀OTHER฀TEST฀METHODS฀PRESENTED฀BY฀7�฀
+O|LAK฀ ;�=฀AND฀METHODS฀ FOR฀ATOMIC฀SPECTROMETRY฀OF฀ABSORPTION฀AND฀
EMISSION฀�)#0
!%3�฀#6
!%3	�฀8
RAY฀AND฀MASS฀SPECTROSCOPY�฀4HERE฀IS฀
LACK฀OF฀COMPLETE฀DETERMINATION฀OF฀WATER฀GLASSES฀STRUCTURE฀THOUGH฀OB

TAINING฀MUCH฀INFORMATION฀ABOUT฀THE฀STRUCTURE฀OF฀WATER฀GLASSES฀CLOSER฀
TO฀THE฀KNOWLEDGE฀OF฀THEIR฀SPECIFIC฀PROPERTIES�฀3TRONG฀INFLUENCE฀ON฀THE฀
PROPERTIES฀OF฀ SOLUTIONS฀OF฀WATER฀ GLASS฀ IS฀MADE฀BY฀ THE฀ TECHNOLOGY฀OF฀
THEIR฀MANUFACTURE฀AND฀PURITY฀OF฀USED฀RAW฀MATERIALS฀AS฀WELL�฀#URRENTLY�฀
THERE฀ARE฀IDENTIFIED฀ABOUT฀��฀CATIONS฀AND฀SOME฀ANIONS฀IN฀SOLUTIONS฀OF฀
SILICATES�฀4HEY฀NATURALLY฀HAVE฀AN฀IMPACT฀ON฀SOME฀PROPERTIES฀OF฀RESULT

ING฀WATER฀GLASSES฀�FOR฀EXAMPLE฀FOR฀VISCOSITY�฀STORAGE฀STABILITY�฀EASE฀OF฀
FILTERING	฀WHICH฀ IS฀PARTICULARLY฀OBSERVED฀ FOR฀SOME฀OF฀ THE฀SOLUTIONS฀OF฀
POTASSIUM฀GLASSES�฀4HEREFORE�฀NEW฀APPLICATIONS฀FOR฀WATER฀GLASSES฀ARE฀

FORCING฀MANUFACTURERS฀OF฀THESE฀GLASSES฀TO฀FIND฀STABILIZING฀ADDITIVES�฀!ND฀
SO�฀POTASSIUM฀WATER฀GLASS฀USED฀ FOR฀ THE฀PRODUCTION฀OF฀PLASTER฀ FACADE฀
MUST฀REMAIN฀STABLE฀IN฀VISCOSITY฀�WITHIN฀CERTAIN฀LIMITS	฀OF฀THIS฀PLASTER฀FOR฀
ABOUT฀A฀YEAR�฀3ELECTED฀ORGANIC฀COMPOUNDS฀THAT฀ARE฀SOLUBLE฀IN฀WATER฀ARE฀
MAINLY฀USED฀STABILIZERS�

3UMMARY
3ODIUM฀AND฀POTASSIUM฀WATER฀GLASSES฀ARE฀USED฀IN฀MANY฀INDUSTRIES฀

�AS฀COMPONENTS฀OF฀LAUNDRY฀DETERGENTS฀AND฀OTHER฀CLEANING฀AGENTS�฀THEY฀
ARE฀PART฀OF฀BLEACHES�฀THEY฀ARE฀COMPONENTS฀OF฀ADHESIVES฀FOR฀PAPER�฀THEY฀
ARE฀THE฀INGREDIENTS�฀OF฀MOULDING฀MASSES�฀CERAMIC฀PIGMENTS฀AND฀ANTICOR

ROSIVE฀PAINT�฀SILICATE฀PLASTERS�฀THEY฀ARE฀USED฀TO฀IMPREGNATION฀OF฀WOOD฀
AND฀MANUFACTURE฀OF฀BUILDING฀INSULATIONS�฀THEY฀ARE฀USED฀TO฀PRODUCTION฀
OF฀ SILICAZOLS�฀ PURE฀ SILICA฀ AND฀ FILLERS�฀ THEY฀ ARE฀USED฀ FOR฀DRINKING฀WATER฀
TREATMENT฀AND฀SEWAGE฀TREATMENT�฀PRODUCTION฀OF฀CERAMIC฀MATERIALS฀AND฀
THE฀SEALING฀OF฀LAND฀DURING฀CONSTRUCTION฀WORKS	�฀4HEY฀ARE฀HARMLESS฀TO฀
THE฀ENVIRONMENT฀FROM฀AN฀ECOLOGICAL฀POINT฀OF฀VIEW฀AND฀THEREFORE฀SOME฀
RESEARCH฀SHOULD฀BE฀UNDERTAKEN฀TO฀EXAMINE฀THEIR฀PROPERTIES฀IN฀ORDER฀
TO฀IDENTIFY฀NEW฀USES�฀AND฀THEIR฀ENVIRONMENTALLY฀FRIENDLY฀MANUFACTURING฀
TECHNOLOGIES�
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