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 IInnttrroodduuccttiioonn

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 over
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 sludges
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 sludges
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 carried
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 construction
materials industry.

AAiimm  ooff  tthhee  wwoorrkk
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 energetic
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 performing
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.

 CChhaarraacctteerriissaattiioonn  ooff  aa  ttaannnneerryy  sslluuddggee  DDeessiiggnn  ooff  aa  llaabb--ssccaallee  FFlluuiiddiizzeedd  BBeedd  rreeaaccttoorr

IICCPP--MMSS  aannaallyyssiiss  oonn  wweett  aanndd  ddrryy  ttaannnniinngg  sslluuddggee

XXRRDD  aannaallyyssiiss  ooff  ttaannnniinngg  WWWWTT  sslluuddggee

 RRoollee  ooff  ooppeerraattiinngg  ppaarraammeetteerrss  oonn  tthhee  ppeerrffoorrmmaanncceess  ooff  ggaassiiffiiccaattiioonn

LLaayyoouutt  ooff  tthhee  llaabb--ssccaallee  fflluuiiddiisseedd bbeedd  ggaassiiffiieerr

 CCoonncclluussiioonnss

The XRD spectrum highlights four
main crystalline species:

• Calcite, CaCO3;
• Cristobalite, SiO2;
• Sulphur;
• Eskolaite, Cr2O3.

Degree of crystallinity (DOC): 7.90%

PPrrooxxiimmaattee//uullttiimmaattee  aannaallyyssiiss  aanndd  hhiigghheerr  hheeaattiinngg
vvaalluuee  ooff  tteesstteedd  sslluuddggee

CCrr, the main tanning agent in the leather
production process, is the most abundant
metal after CCaa and FFee..

The UV-vis spectrophotometric technique
did not detect the presence of the highly
harmful Cr(VI) in the solution containing
the sludge.

Detection limit by this technique:
Cr(VI)= 0.05 mg/L

EEqquuiivvaalleenntt ttoo aa CCrr((VVII)) ccoonntteenntt iinn tthhee ssttaarrttiinngg
sslluuddggee ≤ 22 mmgg//kkgg,, iiff pprreesseenntt..

Tar was produced in limited quantity                                                                    
(ENEA reports values of 200 g/Nm3 for gasification of coal, biomass and sludge).

The more reducing conditions (ER=0.15) resulted in a syn-gas with higher LHV and lower
concentrations of unwanted species (e.g. CO2).

NNEETTLL--DDOOEE,,  DDeeppaarrttmmeenntt  ooff  eenneerrggyy  UUSSAA,,  rreeppoorrttss  LLHHVV  vvaalluueess  iinn  tthhee  rraannggee  88..33––1133..00  MMJJ//NNmm 33 ffoorr  
ssyynn--ggaass  aass  eenneerrggyy  vveeccttoorr..

The gasification technique applied to
a tannery sludge is a promising
conversion route to obtain a syngas.
The process successfully allows to
limit undesired oxidation of
chromium.
The evaluation of the energetic yield
of the process, along with the
investigation of possible recycle
routes for gasification ash (e.g. as
adsorbent material, or in the
materials construction industry), will
help to increase the circularity of the
proposed process.

VVaalloorriissaattiioonn ooff  tthhee  oorrggaanniicc  ccoonntteenntt  ooff  ttaannnneerryy  sslluuddggeess  
ttoo  pprroodduuccee  eenneerrggyy  vveeccttoorrss

IIIIII  IIUULLTTCCSS  EEuurrooCCoonnggrreessss VViicceennzzaa  22002222  RRiinnaasscciimmeennttoo::  TThhee  NNeexxtt  LLeeaatthheerr  GGeenneerraattiioonn  VViicceennzzaa,,  1188tthh  –– 2200tthh  SSeepptteemmbbeerr  22002222

PPrrooxxiimmaattee//uullttiimmaattee  aannaallyyssiiss  aanndd  hhiigghheerr  hheeaattiinngg
vvaalluuee  ooff  vvaarriioouuss  iittaalliiaann WWWWTTPP  

Sludge 
n.1

Sludge 
n.2

Sludge 
n.3

Sludge 
n.4

Sludge 
n.5

Carbon 37,0% 38,6% 29,4% 23,5% 33,8%
Hydrogen 4,9% 5,7% 4,0% 4,5% 4,2%
Nitrogen 2,3% 5,0% 4,6% 3,1% 3,5%
Sulfur 3,4% 1,6% 3,2% n.d. n.d. 

HHV (KJ/kg) 16,3 17,1 12,0 9,1 13,7
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