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Summary: Given paper presents the results of an investigation on reversibility of glass-ceramic 
materials based on various combinations of inorganic industrial waste - steel cooling refuse, etching 
refuse and alumina containing waste.  
In order to investigate the sintering capability of different waste types, the thermal behaviour (by 
DTA), mineralogical composition (by XRD) and chemical composition of testing solutions after 
leaching tests of waste were analysed. The main chemical elements - Al, Fe, Ca, Mg, Cu and Pb 
were determined. 
The glass-ceramic materials with properties corresponding to building ceramics (bulk density 2,3 – 
2,9 g/cm3, water uptake 0,15 – 0,6 %)  prepared from wastes mentioned above and clay in different 
ratio were obtained.  
Chemical durability of new composite materials was determined using four test-methods. The 
presence of Cu, Al, Fe, Ca and Zn was detected after the treatment of samples with acidic, alkaline 
and water solutions. After the treatment in acidic test-solutions the changes of microstructure and 
decrease of  Fe, Cu, and Mg concentrations in materials microstructure were observed. 
According to obtained results, new glass-ceramic composite materials have properties 
corresponding to building materials. 

Realiz�jot Latvijas ilgtsp�j�gas att�st�bas politiku dabas resursu izmantošan�, nepieciešams p�c iesp�jas 
samazin�t atkritumu daudzumu jau to rašan�s tehnolo�iskaj� proces� vai p�rstr�d�t radušos atkritumus vai 
blakusproduktus ar p�c iesp�jas samazin�t�m izmaks�m - recikl�t. Recikl�šana ir �paši svar�ga t�m Latvijas 
ražotn�m, kur�s jau ir uzkr�jušies lieli daudzumi nep�rstr�d�tu r�pniecisko atkritumu un šo atkritumu 
daudzums proporcion�li palielin�s, l�dz ar ražošanas apjomu. 

No literat�ras zin�mas vair�kas neorganisko silik�tu atkritumu recikl�šanas metodes [1]. Min�to metožu 
m�r�is ir ieg�t no atkritumiem otrreiz izmantojamus materi�lus, t�d�j�di samazinot atkritumu daudzumu, vai 
inertiz�t ekolo�iski b�stamos atkritumus, lai tos var�tu videi draudz�g� veid� apglab�t. 

Darb� k� izejvielas izmantoti AS ”Liep�jas Metalurgs” r�pnieciskie atkritumi – t�raudliešanas nobiras, 
kodin�šanas vannu atlikumi un alum�niju saturoši met�lp�rstr�des atkritumi, kuriem l�dz šim nav atrastas 
izmantošanas iesp�jas. Jau iepriekš veikti atkritumu veidu p�t�jumi [2]. Atkritumiem veikta diferenci�li-termisk�
anal�ze, lai noskaidrotu to termisk�s �paš�bas. Ar rentgendifrakcijas metodi noteiktas ar� atkritumu galven�s 
krist�lisk�s f�zes: kalc�ts, het�ts, hemat�ts, magnet�ts, vjust�ts, �ipsis u.c. Veikta ar� atseviš�u atkritumu veidu 
ekstraktu anal�ze, kur� test�šanas š��dumos galvenok�rt konstat�ti Cu, Al, Fe, Ca un Zn. 

Izmantojot pulvertehnolo�ijas metodi un vienpak�pju termisko apstr�di, k� ar� vari�jot temperat�ras 
rež�mu, no neorganiskajiem r�pnieciskajiem atkritumiem un Latvijas miner�laj�m izejviel�m – m�liem un stikla 
ieg�ti stiklkeramiski materi�li, kuri p�c to fizik�li-��miskaj�m �paš�b�m atbilst b�vkeramikas pras�b�m. 
Ieg�taj�s 4 optim�laj�s atkritumu-izejvielu kompoz�cij�s izmantoti AS „Liep�jas Metalurgs” atkritumi – 
t�raudliešanas nobiras, kodin�šanas vannu atlikumi un alum�niju saturoši met�lp�rstr�des atkritumi. 

Ieg�tajiem materi�liem noteiktas fizik�l�s �paš�bas: – tilpummasa ir robež�s no 2,3 l�dz 2,9 g/cm3 un 
�dens uzs�ce robež�s no 0,15 l�dz 0,6 %, kas atbilst bl�vas b�vkeramikas pras�b�m. 

Lai var�tu noskaidrot jaunieg�to materi�lu ��misko iztur�bu apk�rt�j�s vides iedarb�b�, veikti sekojoši 
modific�ti ��misk�s iztur�bas testi: 

� paraugu iztur�šana daž�d�s vid�s ar atš�ir�giem pH l�me�iem istabas temperat�r� 28 dienas 
(testš��dumi: 0,1 n Na2CO3; konc. HCl; 3% KOH, virsmas akt�v�s vielas (Fairy), Coca-Cola; destil�ts 
�dens); 

�  paraugu apstr�de, v�rot š��dumos �dens vann� (testš��dumi:  3% HNO3; 3% NaOH; destil�ts H2O); 
� paraugu apstr�de, 1 stundu v�rot š��dum� (testš��dums: 3% HNO3); 
� �den� š��stošo s�	u kristaliz�cijas tests (testš��dums: 14 % Na2SO4 š��dums). 

B�tiskas paraugu masas izmai�as konstat�tas, veicot testus HNO3 vid� (pH 
 2). Sk�bes testš��dumos 
p�c paraugu apstr�des konstat�ti Cu, Al, Fe, Ca un Zn. Materi�lu mikrostrukt�ras ��misk� sast�va izmai�as 
nov�rotas p�c apstr�des sk�bes š��dum�, t�s ir - Fe, Cu un Mg koncentr�cijas izmai�as.  

Kompoz�tmateri�li test�ti ar� saska�� ar �den� š��stošo s�	u kristaliz�cijas testu (LVS EN 12370), 
testš��dums: 14 % Na2SO4 š��dums. Paraugu masas samazin�šan�s nov�rotas p�c 10. cikla. P�c ieg�tajiem 
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raksturlielumiem kopum� kompoz�tmateri�li atbilst b�vkeramikai izvirz�taj�m pras�b�m. 
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