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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 —
29 g/cms, 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.

Realizéjot Latvijas ilgtspéjigas attistibas politiku dabas resursu izmanto3ana, nepiecieSams péc iespéjas
samazinat atkritumu daudzumu jau to rasanas tehnologiskaja procesa vai parstradat radusos atkritumus vai
blakusproduktus ar péc iespéjas samazinatam izmaksam - reciklét. RecikléSana ir Tpasi svariga tam Latvijas
razotném, kuras jau ir uzkrajuSies lieli daudzumi neparstradatu rdpniecisko atkritumu un $o atkritumu
daudzums proporcionali palielinas, I1dz ar razoSanas apjomu.

No literatdras zinamas vairakas neorganisko silikatu atkritumu recikléSanas metodes [1]. Minéto metozu
merkis ir iegut no atkritumiem otrreiz izmantojamus materialus, tadéjadi samazinot atkritumu daudzumu, vai
inertizét ekologiski bistamos atkritumus, lai tos varétu videi draudziga veida apglabat.

Darba ka izejvielas izmantoti AS “Liepajas Metalurgs” rupnieciskie atkritumi — téraudlieSanas nobiras,
kodind8anas vannu atlikumi un aluminiju saturo8i metalparstrades atkritumi, kuriem Iidz §im nav atrastas
izmanto8anas iespéjas. Jau iepriek$ veikti atkritumu veidu pétijumi [2]. Atkritumiem veikta diferenciali-termiska
analize, lai noskaidrotu to termiskas Tpasibas. Ar rentgendifrakcijas metodi noteiktas art atkritumu galvenas
kristaliskas fazes: kalctts, hetits, hematits, magnetits, vjustits, gipsis u.c. Veikta arT atsevisku atkritumu veidu
ekstraktu analize, kura testéSanas Skidumos galvenokart konstatéti Cu, Al, Fe, Ca un Zn.

Izmantojot pulvertehnologijas metodi un vienpakapju termisko apstradi, ka ar1 varigjot temperatiras
rezimu, no neorganiskajiem rapnieciskajiem atkritumiem un Latvijas mineralajam izejvielam — maliem un stikla
iegati stiklkeramiski materiali, kuri péc to fizikali-kimiskajam TpaSibam atbilst blvkeramikas prasibam.
legitajas 4 optimalajas atkritumu-izejvielu kompozicijas izmantoti AS ,Liepdjas Metalurgs” atkritumi —
téraudlieSanas nobiras, kodinaSanas vannu atlikumi un aluminiju saturo$i metalparstrades atkritumi.

legutajiem materialiem noteiktas fizikalas 1pasibas: — tilpummasa ir robezas no 2,3 Iidz 2,9 g/cm3 un
ddens uzsice robezas no 0,15 I1dz 0,6 %, kas atbilst blivas blvkeramikas prasibam.

Lai varétu noskaidrot jauniegato materialu kimisko izturibu apkartéjas vides iedarbiba, veikti sekojosi
modificéti kKimiskas izturibas testi:

e paraugu izturéSana dazadas vidés ar atskirigiem pH [Tmeniem istabas temperatira 28 dienas
(testskidumi: 0,1 n Na,COj3; konc. HCI; 3% KOH, virsmas aktivas vielas (Fairy), Coca-Cola; destiléts
ddens);

e  paraugu apstrade, varot Skidumos Gdens vanna (testSkidumi: 3% HNO3;; 3% NaOH; destiléts H,0);

e paraugu apstrade, 1 stundu varot Skiduma (testSkidums: 3% HNO3);

e {den1 SkistoSo salu kristalizacijas tests (testS8kidums: 14 % Na,SO, Skidums).

Bidtiskas paraugu masas izmainas konstatétas, veicot testus HNO; vidé (pH = 2). Skabes testSkidumos
péc paraugu apstrades konstatéti Cu, Al, Fe, Ca un Zn. Materialu mikrostruktiras kimiska sastava izmainas
novérotas péc apstrades skabes skiduma, tas ir - Fe, Cu un Mg koncentracijas izmainas.

Kompozitmateriali testéti arm saskana ar tdenT SkistoSo salu kristalizacijas testu (LVS EN 12370),
testSkidums: 14 % Na,SO, Skidums. Paraugu masas samazinaSanas novérotas péc 10. cikla. Péc iegitajiem
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raksturlielumiem kopuma kompozitmateriali atbilst blvkeramikai izvirzitajam prasibam.
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