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The Italian leather industry counts about 1.200 companies. In 2020, the production of finished leathers amounted to 97 million square meters, for a total value of 3.5 billion euros, of which ow
70% generated by exports. The tannery district is nowadays using advanced treatment plants, that are reaching high level of specialization for tannery discharges. The huge volume of sludg
generated with solid wastes, poses economic and environmental issues associated with their landfilling.

In the circular economy perspective, the valorization of the organic content of tannery sludge to produce energy vectors is a promising strategy Sludge-to-Energy StE.

The growing interest in renewable energies due to climate change concerns have led research towards liquid fuels production from renewable energy resources. The conversion of tannery sludg
into syngas via gasification in Fluidised Bed reactor can simultaneously provide a replacement to non-renewable crude-oil while dealing with waste disposal issues. Gasification is a StE process carrie

out under partially oxidising conditions and allow to produce syngas together with the reduction of the amount of sludge to be landfilled, and the potential to reuse ashes in the constructic
materials industry.

Aim of the work

In this work various tannery sludges from wastewater treatment plant, has been characterised by several techniques to preliminary assess the sludge composition and properties prior to its energet
valorisation by gasification. A lab-scale plant consisting in fluidized bed reactors is used as gasifiers; gasification was carried out under two different operating conditions to the most performir
sludge choice. Syngas, tar, bottom and fly ash streams were analysed, and their characteristic critically discussed with relation to the parent sludge properties and the gasification conditions.
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¢ w.b. d.b.
f f - g 826.45 1013.55
Cr, the main tanning agent in the leather 3886.68 4766.60
production process, is the most abundant|  [SCAEOETGEo6eEI NETL-DOE, Department of energy USA, reports LHV values in the range 8.3-13.0 MJ/Nm3 for
metal after Ca and Fe. 587.98 7 Syn-gas as energy vector.
The UVwvis spectrophotometric technique Dry and N, free basis Test 1 (ER=0.15) Test 2 (ER=0.24)
X . co 35.49%vol. 1 27.05%vol.
did not detect the presence of the highly . e
harmful Cr(VI) in the solution containin = e Loy
l:mi 4 8 CH, 3.67%vol. 5.15%vol
the sludge. C,H, 2 89%vol. 4.66%vol.
C,H, 0.09%vol. 0.09%vol.
Detection limit by this technique: co, 16.16%vol. & 30.10%vol
Cr(VI)= 0.05 mg/L Total 99 88%vol. 99 T4%vol.
Equivalent to a Cr(VI) content in the starting S0, 193 ppm 137 ppm
sludge < 2 mg/kg, if present.
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) ) Higher Heating Value (HHV) 13,1 MINm? ¢ 12.6 MI/Nm*
- XRD analysis of tanning WW %I sludge TLower Heating Value (LHY) 120 MINm 1 11.6 MI/Nm?
- T o
- | e ion i
- [ | s i The XRD spectrum highlights four Tar concentration in syn-gas [g/Nm’] 26.4 8/Nm? 223 g/Nm?
- r . main crystalline species:
- S o, A Elutriated stream flow rate (fly ash) [a/h] 7.57g/h 4.24g/h
e | _ i ""‘*‘-“4‘\“ + Calcite, CaCOy; __ i
4 . it ‘ + Cristobalite, SiO,; Tar was produced in limited quantity
\ b ” ““ * l. Jn L L] ”l * Sulphur; (ENEA reports values of 200 g/Nm? for gasification of coal, biomass and sludge).
PEPU RIS SOV ISR USSP G POy SO L  Eskolaite, Cr,O;. The more reducing conditions (ER=0.15) resulted in a syn-gas with higher LHV and lower
- Degree of crystallinity (DOC): 7.90% concentrations of unwanted species (e.g. CO,).
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