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ABSTRACT This amount seemed to optimize the process performances, but the Further results will be obtained after the end of field trials in Spain,
suggestedrange bringing positive results to the processwas indicated Madrid (figure 4), where COMBI applicationin directly comparedwith
Theltaliandecreen.752010(Annex2, Amendmentsyegulatingthe use amonga minimumof 3%to a maximumof 20%w/w on dry basis commonsoilimproverapplicationsfor the cultivation of Camelinganon
of fertilizersin agricultureallowsthe applicationof biocharand compost POTENTIAL EEEDSTOCK food energycrop).
Il amendmen rately However,there is n Ifi r . . L . . .
as solf ame dments separately However, there Is 0 SpEC ccategory Biocharcan be obtained by the carbonizationof lignocelullosicmaterial
for a soill amendment (here called COMBI) obtained through co- . . o
. . . . such us agroforest residues In a circular economy perspectiveit is
composting of biochar with compostable organic matter. COMBI, .- . . ) .
.. . Do . . possibileto find a lot of exemplesfor organic material suitable for co-
classifiedasa soilamendment,combinesn a synergistiovay the benefits . . . . .
. . . composting e.g. crop residues animalmanure food waste agro-industrial
of applying biochar and compost to soil separately Moreover, co- .
. . . . wastes (such as marc and pomaceg, et cetera Very important for the
composting with biochar can accelerate the process, reducing the . . . .
. ; . . processso to obtain a quality oproductis to control the C/N ratio, the pH
residencetime of the compost windrow and the rate of N-lossesin . . .
. . - and moisturecontentof the startingwindrow create
atmosphereandleachate Theproductionprocessconsistan aerobicbio- . J
stabilizationof the organicmatter in presenceof biochar which is the r 2
solidresidueof thermo-chemicalprocessslow pyrolysisand gasification) CO M B | PRODUCTION
appliedto ligno-cellulosicfeedstock Biochayin general,is a rather highly
porous material which, when added to soil, can increasethe water THE BIO4A PROJECT
holdingcapacityjmprovethe solil physicalstructure, favourthe biological | | | Bjg1Ais a H2020project that will scaleup the industrialproductionandthe
fertility, while at the same time sequesteringC. These benefits are market of sustainableaviation fuel, made from residuallipids; it will also
particularly relevant in regions with low fertility land prone to investigatethe alternative supplyof sustainablefeedstockby coveringEU
desertification Compostabldeedstocksusedfor Combiproductioncould MED marginalland for drought resistantcrop production In this contest
animal manure and etfluents, the solid fraction of digestate from digestatesolid fraction, and the addition of a smallamount of cerealstraw
anaerobic digestion plant. This study proposesa possibleregulatory | | | asbulkingagent Biocharwas producedin the oxidative CarbOrpilot plant Figure 4BIO4A field trials in Madrid (Spain
approa_chto deal with the use of_ co-compostedmatter in a_grlculture’ developedby RECORDN®G]. CarbOnis a continuousbiomasscarbonization || -
promoting COMBlasa meanfor circulareconomy Theestablishmentof system based on open top, downdraft technology operating under || ( \
a new product classmc_atlons_proposed,whlch com_pnsedﬁerent types Oxid-ative pyrqusisr_egime The characterizationof the piochar producgd |TA|_| A|\|_AW FORFERTILIZERS
of COMBIproducedusing various percentagesot biocharblendedwith confirmsthat it qualifiesfor the EBQoremiumgradequality. Digestatesolid
the other amendmentsalready listed in Annex 2, and respectingthe fraction was suppliedby an industrial anaerobicdigestionplant located in In 2012 ICHARnade requestto the Italian Ministry of Agriculturefor the
already existing specitications Processparameters should be clearly the North of Italy, mainlyfed with manureasfeedstock Theco-composting inclusion of biochar in the list of soil amendment allowed in Italian
definedin the newspemﬁcaﬂonsn orderto guarante_et_he quality of the processadoptedfollowed the ECNQASrecommendedproceduresand was agriculture In August 2015 the request has been approved by the
_ declaredby the producer ]| | (Florence)ltaly. commercialisationand use in Italy. The Italian agricultureis now in the
p ~ positionto provide an effective contribution in mitigating climate change
and ICHARopesthat thiswill bean example for other European
CO MB I y AN INNOVATIVERODUCT countriesto approvethe useof biochar
Compostingis a well-known pathway to stabilize organic matter of Table 1:.Biochar in annex® (Amendments) of D.L. n.29/04/2010 [7]
variousoriginst_hrough a _bio-_oxidativeprocess,which bringsbenef_its ?S Type Production technology and Minimumtitle in Other Elements or useful Notes
volume reduction, sanitization from path()gens, reduction of ||qu|d denomination main characteristics eltﬂ%rrrentbs ?ndmr igdicatipmﬁnn substapgesdwhltﬁedtitle
. . . .. LUSETUI SLIDSTances. Enaminaton MUsL DE QeClared.
contaminants gconomicand environmentalreturns|1]. Theadditionof a Crteriaon the ortype | Diflerent charactefistics
bulkingagentin the compostpile is normallyrecommendedjn particular evalution. Other tobe declared. Other
: : : : charactenistics charactenstics required
when substratesas digestatesare used, giventhe small particle size of required
the material, which generatesrisks of anaerobicconditionswithin the Biochar from | Process of carbonization of | C tot o biologic Granulometry # subtracting G
_ , _ _ _ pyrolysis or products and residues of ongin ® % d.m (bypasses mm 0,5-2-0) | fromcarbonates
pile, leadingto the production of undesired phenomenaas ammonia from vegetable origin coming from
i : gasification agriculture and forestry, olive | =20 e <30 (CI™3 Nitrogen tot " Quality class
V(-)latlllza.thn[Z]. ] ] ] ] ] pomace, grape marcs, cereal >3[]§56[]((C| “"13)
Biochar is the solid pl’OdUCt from |Igﬂ0C€”U|OSIC biomass pyronS|s, bran, fruit stones and wood- | > 60 (C*1) Potassiumtot $<100 in case
characterizedby a high contentof stableC It is mostly producedthrough ohwoat pooeasng ot | saitymSim Phosphorous (o guses
slow pyrolysis,but also biocharsfrom intermediate/fast pyrolysisand Figure 3:COMBI production in farm environment cther residues of the above | 1000 | substrates for
gasification are often discussedin literature, even if these biochar | | | _ - ent dura 50 d o additional curing fime. 4 ortee cabonoaion vacumtol rorteuire
characteristicshowdifferent characteristics ne experimentauration was 60 days, with no additional curing time. the loss of hydrogen oxygen | PHeed-12 Magnesiumfot ) ddatobe
different blends of biochardigestate were consideredfor composting, end nitogen fromthe organic | oo 0, 20 o | declared
increasingstartingbiocharrate from 0%to 15.2%by weighton dry basis g;;}limﬁ”ﬁ:; ne powder products") Sodumot -
Static windrows were formed within a farm-greenhouseand manually absence, or inlimited Ashes % dm % C fromcarbonales | stabilty
turned twice per week Windrowswere preparedstarting from a first layer o e e 40 ard <60 Phytclsicty est and
of digestate and finishing them with digestate covering the entire pile grrn:échemca: conversion is (Ema)mg 40 gm&vth (wormtest
(Figure4). Biocharand straw layerswere separatedby digestatelayers At Wg;ﬁfnﬂgnff i iﬁ'g*fém ngﬂ;aim;gmwth -
the end of the windrows preparation, all piles accountedfor the same Gasiication accounts for a Water retention meax
: : : : : : : further oxidation process of .
volume This layer configuration lasted until the first turning, which the charcoal produced by | 1 (molar(®) <0.7
occurredafter aweek pyrolysss.
= T R — PT———— NEW AMMENDANT CATEGORY COMBI
igure 1:Biochar(left) and solid fraction of digestate (ri .. . . . . .

_ .g _ (left) o , J ( .g ) A specificrequestto the Italian Ministry of the Agriculturewill be donein
Biocharis a highly porous material with a wide range of possibleuses, order to insert the COMBI in the list of the allowed amendantsin
|nclud!ng sustainable ggrlculture, as |t_ Improves th_e wat_er hold.lng agriculture In the requestwill be specificallyidentified the composting
capacityand the organicmatter contentin soil, in particularin marginal processandthe list of the biomassthat will be usedto obtainthe COMBI
lands and regl_onswhere rain is scgrce,and irrigation is difficult for a The new soil amendantin any case must respondto the tresholds of
numberof environmentalor economicreasony 3]. pollutants that are fixed by law and quite obviouslyit must passthe

WHY CO-COMPOSTING Phytotossicitytest.
. J
Cocomposting of organic matter and biochar, If compared to . \
conventionalcomposting,can positivelyaffect the compostingresidence
time, reducing N-compound lossesin the atmosphere and leaching, Figure4: Windrow preparation SELECTEDTERATUREFERENCES
favoring the microbiological activity and in turn increasing the RESULTS [1] RazaS, AhmadJ (2016 Compostingprocess a review Int J Biol Res
humification process,eliminating or reducing the need for additional CR blend, having an initial biochar concentrationof 11.2 % w/w d.b 4102
:DUIkTg age?t [4]. EIO_Chéir alone S[)r :?O-C_OmeIStegf’a_lso Contt[lﬁmels 0 attaineda final concentrationof 19.8%w/w d.b. (figure 2): it outperformed [2] BustamanteMA, RestrepoAP,AlburquerquedA, et al (2013 Recycling
ongerm atmospherict, sequestrationin Sofl, Ofering a rathet 1ow- the other blends on all processand product parameters, showing the of anaerobicdigestatesby composting effect of the bulkingagentused J
g?mzlz)ﬂt{escohlﬁg?g |ifec05mparedto most availableC sequesteringstate- lowest stabilizationtime, the highestNet OganicMatter (NOM)yield with CleanProd47:61¢69.
Se:mcl;eiMone derog ei[ ]E.il 4] reviewed biochar applications to the highestdegreeof humificationand the lowest ammonium/nitrate ratio [3] AgegnehuG, SrivastavaAK, Bird Ml (2017 The role of biochar and
. . T _app iIndex Thecompostobtainedfrom the control (CD)met all main reference biocharcompost in improving soil quality and crop performance A
compost!ng,suggestmgappllcatlon rates at the b_eglnnmg of the co- limits (ECNQAS),but products characteristicsin terms of a quantitative review Appl SoilEcol 119,
gompps;mgp;ocgss t hef phroposedrat_e wa_lls approximatelyequato 10% comparisonwith CB, were always lower, in particular, regarding the [4] SancheZ5arciaM, Alburquerque JA, SancheaMonedero MA, et al
y weighton dry basisot the compostingpile. product stabilizationobtained Furthermore,it can be speculatedthat, if (2015 Biocharacceleratesorganic matter degradationand enhancesN
appliedto soilasanamendment,CE couldoutperformthe other blendsin mineralisationduring compostingof poultry manure without a relevant
termsof OM increasean soil,consideringts humificationrate; however,this impacton gasemissionsBioresourTechnol192272¢279.
has to be further investigatedin agronomicfield trials. Stability of the [5] Oldfield TL, SikiricaN, Mondini C, et al (2018 Biochay compostand
recalcitrantcarboncontainedin biocharcan also contribute to the carbon biocharcompost blend as options to recover nutrients and sequester
sinkof soilfor the mitigationof greenhousegasemissions carbon JEnvironManage218465c476.
A qualitativeresult of the experiment,which shouldbe highlighted,is dust [6] RizzoAM, PettoraliM, Nistri R, ChiaramontiD (2019 Massand energy
reductionin biochar after mixingthe windrows, the typical blackdust that balances of an autothermal pilot carbonization unit. Biomass and
normally developswhen handlingbiochar could not be visuallyobserved Bioenergyl20:144¢155.
This represent a tremendous advantagein terms of logistics, handling, [7] Italian Ministry of Agriculture and Forestry (MIPAAF) Attachment
health and safety of biochar when it is transported, stored and appliedto numer 2 of Italian legislative decree n°75 of 29" April 201Q
Figure 2:COMBI blend at 19.8 % w/d.b. of biocharcontent fields Reorganizatiomndrevisionof the disciplineregardindfertilizers
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