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Design and evaluation of physical pre-treatments

T /( -

Hydrolesis

Pretreatment is an additional stage to improve substrate
availability and digestibility in the AD process, especially for
hydrolysis step.

Efficiency evaluation through Disintegration Rate (DR):

Acidogenesis

~5C SN; — SN
DR - SCOD; —5C0D, 100 DR =21 ° 100
TCOD —-5C0Dy, TN —TN,
| mmgems *SCOD,= soluble COD before pre-treatment;
* SCOD,= soluble COD after pre-treatment;
Hydrogen
Acetic Acid
Carbon Dioxide *TCOD = total COD;
Methanogenesns *SN,= soluble Nitrogen before pre-treatment

*SN; = soluble Nitrogen after pre-treatment;
Carbon Dioxide

b1

* TN= Total Nitrogen.



Evaluation of physical pre-treatments

Pretreatment is an additional stage to improve substrate availability and digestibility in the AD process, especially for hydrolysis
step.

Mechanical Thermal
Target: Target: Disintegration rate W DR COD(%)
OFMSW comminution OFMSW solubilisation 30.00 = DR Ntot(%)
Parameters: Parameters: 25.00
* Time of pre-treatments: * Temperature: _ 20.00
* 15 min + 60°C < 15.00
* 30min * 90°C = 10.00 | | |
* 45 min « 120°C £ 00
* Energy: * Time of pre-treatments:
* 0.023 kWh/L 15 min 0.00 ) )
* 30 min & 0<° & %(Q/Q@ gp@/%@ ,,,0@/ ¢><° ,,)0@ o
* 45 min @ @ @ o c,\/(,\ c,\/c,\/c» ocf// cf// c»y”//
° Energy: <? S <? S & /\’/O’Q & /\QQ/\//\:&/\ Q’Q/\ P

* 0.040 kWh/L per T=60° C
* 0.048 kWh/L per T=90° C
* 0.059 kWh/L per T=120° C



Material and methods: Biogas production from OFMSW

Improvement of AD through the combining acclimatation of inoculum and physical pre-treatment

Target: enhance the biogas production and CH, content Dry Continuous h -
ermophilic
. — digestion P
Experimental set up Satch
atc I
: . Mesophilic
* OFMSW was provided by San Carlo S.p.a. High solids
Biogas -
* Evaluation of inocula origins processes | Psychrophilic
* Waste active sludge: WAS Low solids Continuous Single-stage process
* Cow agricultural sludge: CAS | Wet
d|uest|on . Two—stage process
* Evaluation of incubation time of inocula: Batch
* 0Oday
* 5days
* 10days

Evaluation of substrate inoculum ratio: S:|

e 1:2
e 11
e 21

Design of Experiments: Star with double centre



Mechanical pre-treatment AD

Mechanical pre-treatment with inoculum WAS
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Mechanical pre-treatment with inoculum CAS
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Mechanical pre-treatment AD
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Thermal pre-treatment AD
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Biogas production with inoculum WAS
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Thermal pre-treatment

Coefficients Biogas..NL.kgvs.
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With inoculum WAS With inoculum CAS

Response Surface Biogas..NL.kgvs.
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Biogas production is strongly dependent on inoculum incubation and
temperature and time of pre-treatment both for AD with WAS and CAS
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Conclusions

e Physical pre-treatments were investigated: mechanical and thermal,

* Thermal pre-treatments reached higher disintegration rate than mechanical pre-treatments;

* For mechanical pre-treatments time of pre-treatments was non significant;

* For thermal pre-treatments the significant parameters were inoculum incubation, temperature
and time of pre-treatments;

* The highest specific biogas productions were achieved for anaerobic digestion at highest S:|

ratio and inoculum incubation time.



