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PHOSPHORUS: NUTRIENT AND POLLUTANT
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Project Overview

pig slurry cow slurry or manure agro-industrial residues
. . INGESTATE
* Prelimmary Tests: l

- Mg sources comparation(MgQO, MgCl,, Seawater bittern) > pH
ANAEROBIC < COD
DIGESTION > NH,* and PO,

- determine starting conditions/parameters

- prototype efficiency tests BIOGAS

(renewable energy)

ﬂicalseparnrion
e Crystallization tests:

DIGESTATE S

liquid fraction solid fraction
|
= Struvite Synthesis (NH4MgPO4 * 6H20) from digestate chemical precipitation in controlled condition
: liquid fraction P-|
- evaluation of parameters change effects to be sproad In sotls. e—\{
STRUVITE )
renewable mineral TR ErEmle
fertilizer ey
. RF 1
* Future purposes: (rF 2) =

- tests on different types of digestate

- agronomic tests
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Project Overview

pig slurry cow slurry or manure agro-industrial residues
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- determine starting conditions/parameters

- prototype efficiency tests BIOGAS
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(renewable energy)
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liquid fraction solid fraction
|

chemical precipitation in controlled condition

liquid fraction P-poor
to be spread in soils
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Preliminary tests

BATCH TESTS SYNTHETIC SUBSTRATE
TESTS
Seawater bittern: optimal Mg source P removal tests in ideal condition:
Mg2*:PO,3: 1.8:1 initial ratio 99% effciency

GR[]PPO RICICLA DiSAA - UNIMI



Crystallizer prototype setup

OUTPUT:
Effluent reduced in P content

CLARIFIER: top section, rising and >
falling of the centers of crystals

nucleation

UPFLOW: middle section,
ascending particles in the

column.
Upflow velocity = Total flow/ section

v

Mojjiie

COLLECTING: bottom section, particles
and crystals deposition and collection

digested | seawater
INPUT: AV

: bittern
Filtered liquid fraction —t» sludges \,
SWB solution (PO+* e NHs) (Mg*)

T
e
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Project Overview

pig slurry cow slurry or manure agro-industrial residues
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Test 1

I

I

Crystallization tests

Test 2
Test 2.1

I

I

Test 3
Test 3.1

I

I

pH=9.5
Mg?*:PO,> =1.8:1
Air flow= 0.5 L min-

1S=3.3%

pH=9.5
Mg?*:PO,* = 2:1
Air flow=0.5 L min
TS=3.3-4.5%
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pH=9.5
Mg?*:PO,> =3:1
Air flow = 0.5 L min-
TS=3.3-4.5%




_____________________________________________

PARAMETERS

pH=9.5

P removal: 60%

Mg?*:P0O,3> = 1.8:1
ST=3.3%

i Air flow = 0.5 L/min

TEST1: P rimozione - ST
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_____________________________________________

PARAMETERS
pH=9.5

Mg?*:PO,3 = 2:1

i Air flow = 0.5 L/min
ST=3.3% |
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P removal: 85%

TEST2: P rimozione - ST
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_____________________________________________

PARAMETERS

pH=9.5

P removal: 76 %

Mg?*:PO,3 = 2:1

i Air flow = 0.5 L/min

ST=45%
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_____________________________________________

PARAMETERS

pH=9.5

P removal: 72 %

Mg?*:PO,3 = 3:1

i Air flow = 0.5 L/min

ST=33%
abbattimento PO,> - TEST 3 (%) TEST3: P rimozione - ST
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|

P removal: 62 %

|

TEST3: P rimozione - ST
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Results

MICROSCOPIC ANALYSIS

Test 2 (85% removal):

* High concentration of crystals
* |dentification of dendritic structures




X-RAY DIFFRACTION ANALYSIS

Test 2 (85% removal):

* Mineral component confirmed as struvite
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Phosphorus removal in standard conditions: 85 %
Phosphorus removal using high TS content (~4,5%) : 60-70%

Seawater bittern is an effective Mg source in P removal

(@)

Tests on different types of digestate

Agronomic tests
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