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Waste management challenges in Spain - focus on pig

fa rlggnrl 995

sector :
project focused on pig slurry, because:

Spain is the 4t pork producer in the World, 24 in EU (19% of the volume
produced, 21% animals) and accounts for 14% of the total agricultural
production in Spain

Intense production model (+90%) => continuous decrease in the nb of farmes,
higher stock density, progressive increase of productivity, closed-cycle
fattening

Despite being a growing sector and the regulations, the main environmental
challenges remain unsolved

nitrates pollution (diffuse pollution, eutrophication, soil pollutioni
GHG emissions iiterrey
Odours /WUediterranean __eem=

Heavy metals dispersion (Cu, Zn) £ RE-LIVE WASTE




Waste management challenges in Spain - focus on pig
farming sector

Nitrate Vulnerables Location of pig farms (blue
areas and red)

5(2.000 cerdos)
5 (750 cerdos)
e corral .

w UuUs

Granjas (2.000 cerdos)
Granjas (750 cerdos) | 537

Aves de corral 356

1.293

Otros [ 144
Fuente: PRTR El Confidencial.LAB



Local objectives (aligned with those included in
the &&BB@%@\Qste management solution that would benefit:

the pig farming sector: faces obligations but with few realistic and
feasible solutions
« the local authorities: need better compliance of current regulations
« the citizenship: do not have to assume environmental impacts (e.q.
nitrate pollution of drinking water, odours, etc. )

« Understand how struvite production can contribute to reduce nitrate
pollution problems, more specifically:
« How it should be adapted depending on the farm type
« Explore the different value for money options

« How it can be combined with other waste management technologﬁ
HILCTIITY
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The process, main milestones

Agreement with Regional authority for reusing already existing plant

Internal discussion of pros and cons to work on private/public facilities

License for operating and works for adapting to legal requirements (J

Vegetation cleaning, concrete platform, update of main features...

[£] ANNEX 1 AERIAL LAYOUT.pdf
[#] ANNEX 2 RETURNED QUESTIONNAIRE.pdf
|£] LAYOUT SEGORBE REV 02.pdf
[£] METRIC COMPUTATION SEGORBE REV 00...

Design of the plant, public tender and signature:ofuriye: sevessoms: rey.

contract (September 2019)

[£) REAGENTS TO BE USED.pdf

[£) SOTAR_SPAGNA rev FIN pdf

[£) TO1 FUNCTIONAL FLOW DIAGRAM OF T...

[£) TO2 P&l FUNCTIONAL SCHEME AND SID...
[ TO3 PLANT LAYOUT.pdf

[£) TO4 ESTIMATIVE METRIC COMPUTATION...
[£] TO4 ESTIMATIVE METRIC COMPUTATION..

[£] TOS PLANT ENERGY DEMAND.pdf
o P .
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30/06/2019 5:27
30/06/2019 5:27
24/06/2019 19:05
24/06/2019 19:16
24/06/2019 19:14
30/06/2019 5:19
30/06/2019 5:27
30/06/2019 5:27
30/06/2019 5:27
30/06/2019 5:27
30/06/2019 5:27
30/06/2019 5:40
30/06/2019 5:27




The process, main milestones

Plant construction (December 2019)
Internal discussion of pros and cons to work on private/public facilities

Testing, reagents purchase and reception of ALIA slurry (December-J
Vegetation cleaning, concrete platform, update of main features...

Training session with Sereco and kick-off of the ‘ : . ey
Y e e b . |
T ey S\

testings (January 2019) Lt ’ vj ,_l‘*




The testing: phase 1 & phase 2

Why a testing in 2 phases?

Because it was the first time we were dealing with this technology and we
needed more experience for operating the plant

Phase 1 => getting familiar with the plant, improve the process
Phase 2 => obtaining struvite using different approaches

Improvements done in phase 2

 New drying system
» Different slurry samples tested
« New and agreed protocol

Pawneters | unity of measure Methodology
pH Standard Melhors for Water & Wostevwater 4500-H+-pH VALUE (2017)
155 mgl|EPA 160.2APHA 2590 D (155)

NH mgl|FPA 3502 APHA 4300-NH3 P combined with APHA 4500.N11
MNerg ml | Standard Methods for Waler W estewster 4300- (2017)
con mal APHA 5220; APHA 52200
o g, | Standind Methons for Water& Wastewater 3500 NO» (3017) or APHA 4500
* | 503 — E o DIN 384055,
. Standsed Methods For W ster W sstewster 3500 NO, (2017) EPA 354.1,
o, mals e
APHA 4300:N02- B, and DIN EN 267717
Siancose Mthods for W aer Wosiewater 3505-Ca (2017) or: Microwave
a — 51 ) K) md ICF-AES (EPA 6010B and
* and EP A 200.8) or AAS: EPA 7000,
APHA 1L sd EPA21S1
sinndaed Methoda for Wsterd Wastevwater 3500 - M (20175, or Microwave
e _— A 3051 and APHA 3030 K) and ICP-AES (EPA 6010B. md.
* ) or ICP-MS.(EPA 60208 mnd FP A 200.3) ar (AAS with FPA
|70, APHA 3111 sl EPA Method 242.1)
Stancose Methods for Waer Wosiewater 350K, (2017) or Flame
« gt, | Photometric APHA SO0 or Miruave digetion (EPA 3051 and APHA
3030 K and ICP-AES (EPA 60108 and EPA 200.7) o [CP-MS (EPA
| 60208 s EP A 200.8) 0 AAS, EPA 7000 snd APHA 3111
Standard Methors For Waler W sstewaler 3500-Na (2017); Flase
. g, | Photometiic APTEA 3500-Na or Mirowave digestion (EPA 3088 mnd APHA
3030 K) and ICP-AFS (EPA 6010B and EPA 200.7) or ICP-M8 (EPA
024 anl EPA 200.8) or AAS: EPA 7000 nd APHA 3111
ra; mgL|EPASOSEA2007, EPA 365,243, APHA 4300-p 0, ued 1SOJES
o mgt, | Stundied ethos for WaterssWstewater SS00-C-; or APHATS00TT- B
1 EPA 90367 ar EPA 325.1 and APHA 4500-C)- E
504 mgl  |FPA9056A or EPA 3754, and APHA 4300-80." E md ASTM 6
‘stnndsed Methods for Waters Wastewster 3000-Metab- (20120 iR
Arsenic myl |digesion (APHA 3030 K) and ICP-AES (EPA 60105 and E# 200.7) or
ICP-AS (EPA 60205 ond EPA 200.8) or AAS: EPA 7000, APHA 3111
Microvwave digestion (APFLA 3030 K) sl ICP-AES (EPA 60108 anl EPA
Codmiim mg/L 200.7) or ICP-MS (EPA 60208 and EP A 200.8) or AAS: EPA 7000, APHA
3111
Micravwave digestion (AFFA 3030 K) md [CF-AES (EPA 60108 ond EFA
Tatal Chromniun mgL |200.7) or ICP-MS (EPA G0208 and EPA 200.8) or AAS: EPA 7000, APHA.

3111

an enviroamental bigh-tach shuttle structure
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The testing: protocol and operatinnc

Sedimentador
Lecho

Tanque ) Fluidizado Efluente
descar
Ist: 1,4 litres of H3PO4,17.2 Kg de MgO and O purn - N /J oo
Nao H 'l :'; ;1 s i £ ; r;
2nd: 0,8 litres of H3PO4, 17.2 Kg de MgO and O r _ | et
NaOH [P ] [Vg] [NaoH |
31k 2. {5eHRE R Ay L edmia0 and 0 : -
NaOH _centrifugation ) estruvita
—Drylﬂg bagS esiruviﬁ
Agitador estatico

TOTAL: 6 different SAMPLES
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Results obtained: OSEP produced e | B | bR | A |80

. Struvite 6.933 6.142 11.218
The batch selected for the analysis revealed: ipure)
Phase a(A) b (A) c(A) B(°) Crystallit Microstrain = Quantitative
e size (A) (wt.%)
« A purity of 50% in struvite, but small crystals et~ L L
 Being compliant with Salmonella, E. coli, e, | | il Dl
anaerobic sulphate reductive bacteria and

Ascaris requirements

50
 Being compliant with contaminants (Cd, Cr, 4
Cu, Ni, Pb, Zn) limits required by Regulation F45

Water content (at 40°C): 15,3% §, I
Total Organic Carbon: 3,8% w Y
Ammonium: 1,84% H .
Total Nitrogen: 1,69% ' | 'Il ‘I T ll' ) Iu i 'ﬂ'”"f III u 'l |
Phosphorus pentaoxide: 10,39% Cr% 1 I NN 1 M N ||
Magnesium: 13,7% 500 T 100.0

2-Theta [degrees]
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Results obtained: agronomic and

ecoﬂ%%'rﬁn%?rﬁ&!t&ocol determines that the addition of struvite to plants under

controlled conditions results in better conditions for plant growth (faster plant
growth, higher levels of chlorophyll, better shelf life, igher concentration of phenols and flavonoids...)

The economic analysis revealed an acceptable economic feasibility, although
with some figures that would be improved once the technology is more mature
(investment for 50m3treatment plant 190k, yield 17 kgOSEP/m3, production cost

300€/t Investment Return Rate 10%) T




Results obtained: expert exchange and
transferring

More events than expected, with very high interest/acceptance (according to
surveys)

« Tworkshop (July 2020)

3 0Open Days (July and November 2020) + 1 Vir
* T1Virtual Open Day

« Technical visits/online meetings

Materials specifically produced for the events: rc
project dossier, movie, TV and radio...
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Results obtained: expert exchange and
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Results obtained: expert exchange and
transferring




Main learnings from the pilot

eXPeé't'r%Q{%%f medium purity (50%) was produced in the Spanish plant, it was free
of pathogens

« The slurry management with the pilot plants meets some of the objectives,
specifically reduce nutrient load, reduce volumes of waste managed by
farmers, reduce odour, etc.

 The material obtained has agronomic advantages compared to inorganic
fertilisers

« All this was obtained with a relatively low-cost approach (simpler technology,
less expensive process, using when possible alternatives to pure re 'g'ents

HILCTITCY |
INn an attempt of reducing investment and operational costs Mediterranean

£ RE-LIVE WASTE
° carnings were ve C O ansferring and exchange with expe <1810

policy-makers, and struvrte production is not better positioned as a
realistic solution in the mid term



Main learnings from the pilot
experience

Investment in human capital is
the basis for a society of
iInnovation and knowledge




