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Electronic wasteElectronic waste (WEEE)(WEEE)Electronic wasteElectronic waste (WEEE)(WEEE)
-- the serious problem of the futurethe serious problem of the future

1 consumer in EU creates  1 consumer in EU creates  
appr.appr. 16 kg16 kg of WEEE per yearof WEEE per year

Typical composition of WEEE
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RECYCLING RECYCLING of EEEof EEERECYCLING RECYCLING of EEEof EEE

crushingcrushinggg

Dry separation of componentsDry separation of components
from crushed wastefrom crushed wastefrom crushed wastefrom crushed waste

magnetical, vibrational or air flow methodmagnetical, vibrational or air flow method

plasticsplastics glassmetalsplasticsplastics glassmetals



Plastic shredPlastic shred -- materialmaterial
with unknown propertieswith unknown properties

Mixture of plastics withMixture of plastics with
different densitydifferent densityd e e t de s tyd e e t de s ty
(according to WEEE source(according to WEEE source))

Diversity of grains formDiversity of grains formDiversity of grains formDiversity of grains form

Presence of ineligiblePresence of ineligible
Portion of metals  Portion of metals  0 5 %0 5 %materiamateriallss Portion of metals  Portion of metals  ≈≈ 0,5 %0,5 %





Wettability of plastic surfaceWettability of plastic surface
by cement pasteby cement paste

1 EffectivenessEffectiveness ofof aggregate in the cement composite depends on1. EffectivenessEffectiveness of of aggregate in the cement composite depends on 
the quality of the bondthe bond between aggregate surface and cement matrix

2. Good bondGood bond between aggregate surface and cement matrix depends
on on the wettability the wettability ofof aggregate material by water

3. Good wettabilityGood wettability means that contact angle between aggregate and 
water need to be the least.

Water drop on the top of printer
case case 



Basic parameters and treatments Basic parameters and treatments 
d t il  f l ti  td t il  f l ti  tdetails of plastic aggregatesdetails of plastic aggregates



Basic surface characteristics of treated PABasic surface characteristics of treated PA



WgWg – composite and treated PA

CemCem – treated PA and composite



Appearance of the cross section Appearance of the cross section 
of PAof PA ccomompposite REFosite REFof PAof PA ccomompposite REFosite REF



Effect of PA treatment on Effect of PA treatment on 
strength of PA composstrength of PA composiitete



Relation between the densitydensity and compressive strengthcompressive strength
of the PA composites



Sample RefRef

Sample CemCem



ConclusionsConclusions
• Flexural strength – the most effective treatment of PA is 

coating on the water glass base (Coat2) and covering with 
cement slurry (Cem)

• Compressive strenght th t ff ti t t t f PA• Compressive strenght – the most effective treatments of PA 
are Coat2, Cem as well as Wg, Wg1 and Wg2

• Future research - improving of PA gradingPA grading by adding sand; 
application of PA treatment at higher temperaturesPA treatment at higher temperatures (near to melting 
point); improvement improvement ofof ITZ qualityITZ quality between PA surface andpoint); improvement improvement ofof ITZ qualityITZ quality between PA surface and 
cement paste by adding of silica fume together with the 
superplasticizer – this process is also suitable for the 
improvement of cement stone qualityimprovement of cement stone quality  


