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REGULATION (EU)......

OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of ...

laying down rules on the making available on the market of EL fertilising products and amending
Regulations (EC) No 1069/2009 and (EC) No 1107/2009 and repealing Regulation (EC) No 2003/2003
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material used for laboratory and semi-technical tests
ertilizer production

Sample of meat and
bone meal ash (MBMA):
 dark gray color
 dusty form with
visible hard particles
* slightly perceptible
odor, typical for ash.
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artilizer production

Table 1. Main components of MBMA

Total wt|P,0; [P0, .., |P,0,., |K,0O |[MgO [CaO [SO, |Fe,0, |ALO, |Na,0 |H,O

%
MBMA |27.60 |2.93 0.12 2.80 |0.89 45.14 0.86 1.44 0.50 3.91 1.44

e 2. Heavy metal content in MBMA (by ICP-OES and CV-AAS)

Total mg/kg As Cd Pb Hg
MBMA 0.70 0.11 0.12 0.003
Limit* 50 50 140 2

*Regulation UE 2003/2003
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The chemical composition of the MBMA is similar to the
composition of hydroxyapatite, i.e. it contains difficult
available phosphorus for plants. In order to process the
Insoluble form of phosphate contained in the ash, to the
forms that are easy absorbed by plants (mono- and
dicalcium phosphates), it Is necessary to conduct the
reaction of ash with sulfuric acid, in the same manner as

n thE ATYH(B6,9¢ SNPR SerehFeatie, pesyding to

the equatign:

?&as&‘ + 2H.,0 MBMA — e e
Based on the steichiometry of sulfuric acid (65,5%) tank
the reaction, it was assumed j
that the weight ratio of ash to
sulfuric acid N the 71%
decomposition process will be Screwwnveych
1:0.7, and the product will
have chemical composition |
similar to  the  single pug mil

superphosphate. product MBMA-SSP
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Table 3. Analysis of different forms of phosphorous in the
final product -

_TOtaI wt% P,O; P,O; (Ws+c) P,O; (ws) H,O

MBMA-SSP 18.60 | 15.21 | 12.20 | 7.90 | 3.10
(batch system)

MBMA-SSP
(continuous 17.21 14.20 11.82 9.62 2.64

system)
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Raw materials used for laboratory and
semi-technical tests of fertilizers

"ash from the burning of the meat and bone meal,

"dried phosphate sludge from the production of food phosphates
(45.0 wt% P,O; .., , 44.7 wt% P,0; ..., , 5.0 wt% P,0; ),

"sulfuric acid (95.0%),

"ammonium sulfate (21.0 wt% N, 24 %wt S),

*potassium sulfate (50.3 wt% K,0),

*potassium salt (60.0 wt% K,O),
"dolomite (45.0 wt% CaO+MgO), ,

"magnesium sludge from the production of magnesium sulfate
(19.3 wt% MgO, 4.3 %wt Ca0O),

"hentonite (as a granualtion binder). 7
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The aim of this part of the research was to
determine the effective method for production of

multi-component fertilizers, type: PK (10-20) and

AIM

NPK (4-9-20), based on the aforementioned ravyt\

Listtofatests:

1. PK10-20

c MBMA-SSP - 61.5 wt%
e Potassium salt - 33.5 wt%
e Bentonite - 5.0 wt%

2. PK10-20

e MBMA-SSP - 60.0 wt%
e Potassium salt - 32.5 wt%
e Bentonite - 7.5 wt%

3. PK 10-20

MBMA-SSP - 55.0 wt%

e Potassium sulfate - 37.5 wt
%

e Bentonite - 7.5 wt%

 MBMA-SSP - 50.0 wt%

* Potassium sulfate - 23.5 wt%
* Amonium sulfate - 19.0 wt%
* Bentonite - 7.5 wt%

4. NPK 4-9-12

5. PK(Mg) 10-20(8)

 MBMA - 18.9 wt%
« Potassium sulfate - 35.8 wt%
* Dolomite - 13.7 wt%
* Magnessium sludge - 10.5 wt%
Pulp (30 wt% H,0):
* Phosphate sludge - 11.8 wt?
e Sulfuric acid - 9.2%
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POLTECHNICZNA INSTALACJA GRANULACJI PRZESYPOWEJ
Schemat instalacji — uklad transportowy materiatu

&N

R—1, R/A, B/B — reaktory = mieszadlami de preypgatosanio
stopu [/ pulpy

W=1, ¥D—=1 — ukbad zasobriko zowrotu = domownikiern wogowym

WD-2 /3 /4 — zoscbriki surowcéw = domownkiem wogowym

¥r — zblornik z meszodlern do preygotowanie cleczy grorubocyine]

GL &/B — grandalery bopatkowe
GE  — gronuktor bebnosy

GT  — qranukmtor taerzowy
58— suszarka bebnowa

aT — suszarko tofmowg

ChT - chlodziarka tatmowa
P& — przeswwacz wibrocyjy
M-85 — kruszarka wakowa

RH — reczry zolodunek nodawy
P — zaladunsk nadawy poipd 2 poj. transpert b 2 marociogu

__.__._ — mexliwe drogl trorsportowe
_ﬂl — uklod wokacy
@} — pompa dozujaca
RH
W-5




Equipment used for investigation of
granulation processes
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Assessment methods of fertilizer
quality applied in the research

- chemical analysis, )

- screen analysis,
. toa N —

- granule abrasibility,

- granule compressive

strength,
- caking susceptibility,
- hygroscopicity.
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Table 4. Results of physico-chemical analysis of PK and
NPK type fertilizers obtained during the pilot scale tests

o granule
P,0; compres abrasibi
No Descripti N P,O; PO .. we) K,0 MgO H,0 pH d, sive lity
on strength
Wit% mm N/gran. %
1 PK10-20 - 198 993 700 %27 . 39032 5.5, 6065 98,2
8 3 7 8
2 PK10-20 - Y3 o938 640 %28 . 4937 559 3520 983
3 0 4 3
3 PK10-20 - 9,45 8,24 6,04 193'7 i 560 4i0 3,74 21,75 98,5
NPK 4-9- 3,8 13,2 6,1 3,1
g NPEA9-38805 701 5,40 132 - O 3l 333 2745 97,9
PK(Mg) 12,7 22.0 3.1 5,4
3 i @7 9,33 3,79 ?208,05 %' °* 2,85 28,70 98,4
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The conducted research confirmed the possibility

of producing multi-component fertilizers with
assumed compositions using ashes.

The obtained fertilizer is compliant with the
requirements for compound mineral fertilizers.

In the proposed production process of compound
fertilizers, In order to increase the degree of
phosphorus absorption in the product, acidulation of
ash with sulfuric acid was performed. The absorption
with chemical reaction is needed in this process.

OO0
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Conclusions

The content of moisture should be in the range
of 12-14% in the material in pan granulator and
the temperature should be kept at

a level 50-60°C, then the granulation process
runs efficiently. Exceeding these parameters
even to a small extent causes large disturbances
in the granulation process.

Ash, as well as MBMA-SSP, has no granulating
properties and requires additional binders to the
granulation process.

In the future, the aforesaid wastes may become a
valuable phosphorous resource for fertilizers
production. Additionally, in the new draft of
Fertilizers Regulation, animal by-product wastes
can be used as a phosphorous resource.
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