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Work carried out by CTIF for treatment tests :

▪ Mechanical treatment trials,
▪ Hydromechanical treatment trials,
▪ Ultrasonic treatment trials,

▪ Characterizations of sand samples carried out before and after treatment, to observe the impact of
different technologies on inorganic sands and to choose the batches of sand to be submitted to leaching tests for 
identifying reuse options (sands before treatment, sands the least well cleaned and the best cleaned sands).
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Differents waste sands inorganic : 

(INOBAKE)
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Source : CTIF

Comparison of mechanical/hydromechanical/ultrasonic technologies and identification 
of the most effective process for cleaning inorganic sand :

Mechanical
treatment process
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Comparison of mechanical/hydromechanical/ultrasonic technologies and identification 
of the most effective process for cleaning inorganic sand : 

Hydromechanical
treatment process
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Comparison of mechanical/hydromechanical/ultrasonic technologies and identification 
of the most effective process for cleaning inorganic sand : 

Ultrasonic
treatment process
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Comparison of mechanical/hydromechanical/ultrasonic technologies and identification 
of the most effective process for cleaning inorganic sand :

Results SEM expertise : waste sands before treatment Results SEM expertise : sands after mechanical treatment
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CTIF IE

INOTEC

GEOPOL

PEAK

INOBAKE
CTIF IE

INOTEC

GEOPOL

PEAK

Same treatment time for all technologies
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Results SEM expertise : sands after hydromechanical treatment

Source : CTIF

Results SEM expertise : waste sands before treatment
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Comparison of mechanical/hydromechanical/ultrasonic technologies and identification 
of the most effective process for cleaning inorganic sand : Same treatment time for all technologies
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Results SEM expertise : sands after ultrasonic treatment

Source : CTIF

Results SEM expertise : waste sands before treatment
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Comparison of mechanical/hydromechanical/ultrasonic technologies and identification 
of the most effective process for cleaning inorganic sand : Same treatment time for all technologies
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Core strength test and service life : comparison between the best cleaned treated
sand (hydromechanical) and new reference sand (BE01) 
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Core strength test and service life : comparison between the best cleaned treated
sand (hydromechanical) and new reference sand (BE01)
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The strength of the cores made with the 

hydromechanically treated ”INOBAKE” sand 

and the service life of the prepared sand are 

similar to those obtained with the new 

reference sand BE01. 

This confirms that the hydromechanical 

treatment of inorganic sand waste is 

particularly effective for the reuse of treated 

sand in moulding or core making (and certainly 

in ultrasonic because the analyses results were 

equivalent).

Results :

Conclusion :
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The strength of the cores made with the 

hydromechanically treated ”INOBAKE” sand 

and the service life of the prepared sand are 

similar to those obtained with the new 

reference sand BE01. 

This confirms that the hydromechanical 

treatment of inorganic sand waste is 

particularly effective for the reuse of treated 

sand in moulding or core making (and certainly 

in ultrasonic because the analyses results were 

equivalent).

Results :

Conclusion :
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Means and resources used by CTIF : 

Optical microscope and SEM expertiseDrying and dustingUltrasonic treatmentHydromechanical

Mechanical treatmentSands characterizationMechanical pre-treatment of waste sand
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Work carried out by CTIF :

▪ Leaching tests on inorganic sands waste,
▪ Leaching tests on treated inorganic sands (the least well and the best cleaned),

▪ Tables summarizing the results obtained in relation to the reference documents 
transmitted by the project partners (Spain, Finland, France, Italy, Poland).
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Acceptance limit values in 
inert waste storage center

(all countries) 

Summary table of documents submitted by partners :
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Acceptance limit values 
for sand reuse

in geo-construction 
(Finland)

Summary table of documents submitted by partners :
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Acceptance limit values 
for sand reuse

in road engeneering
(France)

Summary table of documents submitted by partners :
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Results : leaching tests performed on inorganic sand waste

➔ Not all inorganic sand 
waste is acceptable in inert 

waste disposal facilities
for all countries
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Results : leaching tests carried out on the least well-cleaned sands

Mechanical technology
➔ Not all treated inorganic 

sand samples are 
acceptable in inert waste 
disposal facilities for all 
countries

➔ The mechanical
technology is not effective 
in this case.
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Results : leaching tests carried out on the best cleaned sands

Hydromechanical process
➔ Three samples of inorganic 
sand are acceptable in inert 
waste landfills in all countries, 
one sample is not acceptable 
in Italy and one sample is not 
acceptable in all countries, but 
with very low exceedances.
➔ The hydromechanical
technology is effective in this 
case.
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If optimising the treatment of inorganic sands GEOPOL W37-20 and PEAK W37 by hydromechanics was not feasible

to improve the results on the previous page, reuse options are however possible.

Regarding the inorganic sand waste and the mechanically treated sands, which are not acceptable in inert waste

landfills with several limit values largely exceeded (fluoride, TOC/Eluate and soluble fraction), reuse options in geo-

construction (Finland) and road engineering (France) have been identified with higher acceptance limit values.
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In Géo-construction
9 Options for sand waste INOTEC and PEAK

Mechanical treatment not effective (8 options)

Hydromechanical treatment effective (all options)

In Road ingeneering
6 Options for sand waste INOTEC and INOBAKE

Mechanical treatment not effective (5 options)

Hydromechanical treatment effective (almost all options)

Results of reuse options inorganic sands
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Laboratory expertise has shown that :

The treatment trials on waste inorganic sands and the technologies comparison has shown that :

▪ The use of an inorganic sand is possible for the production of small steel parts,

▪ The contents of carbon, sulphur, nitrogen, hydrogen and oxygen measured on the part samples did not reveal
any major problem,

▪ The inorganic sand would apparently not have a major impact on the occurrence of defects (for the small steel
parts tested in this project) 

▪ Hydromechanical and ultrasonic technologies are particularly effective in obtaining an inert sand waste after
treatment, or in allowing the treated sand to be reused in foundry, geoconstruction or road engineering,

▪ The hydromechanical and ultrasonic treatment processes need to be tested on an industrial scale to verify
whether these emerging technologies would be viable compared to solutions using conventional technologies 
(mechanical, thermal, thermomechanical, …),

▪ It would be interesting to develop pilotes capable of treating 400 kg of sand per cycle to check the feasibility
and determine the different ratios and the sand treatment cost in €/t, to compare the results obtained with
those of conventional installations (with life cycle analysis and carbon impact calculation).  
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Thank you for your attention 

Jean-Bernard VIROLLE
Responsable Expérimentation & Essais

Tel : +33 1 41 14 63 44
virolle@ctif.com

CTIF, 44 Avenue de la Division Leclerc
92310 Sèvres - France

mailto:virolle@ctif.com

