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Abstract 
Composting is a sustainable alternative regarding an environmentally appropriate management of the organic 
fraction contained in the municipal solid wastes. To minimize nitrogen losses during the biostabilization process, 
due to ammonia volatilization, the present study aimed to evaluate the composting technique combined with the 
possible precipitation of struvite (MgNH4PO4.6H2O). A mixture containing food wastes was subjected to 
different experimental composting conditions with synthetic chemicals of magnesium and phosphorus—0.020 
mol kg-1 (EXPI) and 1.8 mol kg-1 (EXPII), in addition to the control treatment (CONT). Experiments were 
carried out in closed systems, under forced aeration, over a period time of 56 days. In general, the addition of 
synthetic chemicals provided a nutritional increase in the organic composts obtained at the end of the 
experimental period in both conditions (EXPI and EXPII) compared to the treatment CONT. It was observed a 
total nitrogen conservation of about 21% and 122% in samples of composts obtained under the conditions EXPI 
and EXPII, respectively. Germination tests of lettuce seeds (Lactuca sativa) were also carried out to evaluate the 
agricultural applicability of the composts obtained in comparison with a commercial substrate (COM). A 
germination index with an average value of 87% was reached with the use of 100% of the compost obtained 
under the condition of greater conservation of total nitrogen (EXPII). Finally, the strategy considered for the 
conservation of nutrients in organic composts showed technical feasibility, indicating the formation of struvite 
and/or its analogues in the products obtained. 
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1. Introduction 
Globally, urbanization and population growth have been increasing the generation of solid wastes, leading to a 
series of environmental, social and economic challenges, especially in developing countries. Thus, to overcome 
these issues, effective strategies in solid waste management must be adopted taking into account the reduction, 
reuse, recycling, recovery, treatment and, then, final disposal (Guo et al., 2018; Onwosi et al., 2017). 

Composting is an environmentally friendly technology for the proper destination of solid wastes, in which the 
organic fraction is converted into compost by a biological process that promotes the reduction of environmental 
pollution and nutrients cycling. According to Finatto et al. (2013), the use of that compost provides 
improvements in the physical, chemical, and biological properties of the soil, keeping it fertile and enabling high 
productivity in crops. Besides that, Pandey, Cao, Biswas and Vaddella (2016) reported that the adoption of 
natural fertilizers reduces the use of synthetic fertilizers. 

Among the various options for the treatment of organic solid wastes, composting stands out due to its 
cost-benefit ratio, hygiene and the ability to convert waste into good quality fertilizers, a fact that meets the 
concepts of sustainable agriculture (Onwosi et al., 2017). In addition, composting as an alternative to landfill 
wastes favors the reduction of greenhouse gas emissions generated by the anaerobic degradation of the organic 
fraction (Cerda et al., 2018; Onwosi et al., 2017) and increases the lifetime of such final disposal equipment 
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(Lino, 2007). 

However, one of the weaknesses of the composting technique is the excessive nitrogen (N) losses due to the 
ammonia (NH3) volatilization, which contributes to the atmospheric pollution and promotes a depreciation of the 
final product, with a reduction in the nutritional quality of the compost (Cáceres, Malińska, & Marfà, 2018; 
Kataki, West, Clarke, & Baruah, 2016a; Wang & Zeng, 2018). 

In an incipient way, studies have been evaluating the conservation of nutrients during the composting process, with 
the supplementation of phosphorus (P) and magnesium (Mg) chemicals, aiming at the formation of struvite 
crystals—magnesium ammonium phosphate (MgNH4PO4.6H2O), a product with low solubility and high fertilizer 
potential (Chan, Selvan, & Wong, 2016; Jiang et al., 2016; Jeong & Hawng, 2005; Wang, Selvam, Chan, & Wong, 
2013).  

Commercial P-based fertilizers are obtained from phosphate rocks, a finite resource. Therefore, global reserves of 
such rocks are expected to deplete in the near future because of the growing demand for fertilizers. Thus, 
integrating sustainable processes that save natural resources in waste management contributes to the enhancement 
of the nutritional quality of organic composts, closing the N cycle (Kataki, West, Clarke, & Baruah, 2016b). It is 
also important to highlight that struvite becomes interesting as a potential fertilizer, since it is a non-muddy crystal. 
In this sense, nutrients are released slowly, minimizing problems related to eutrophication of water bodies that may 
arise from the runoff of P-synthetic fertilizers (Kataki et al., 2016a). 

The conservation of nutrients during the composting process is configured as a sustainable alternative in the 
environmentally appropriate management of solid wastes. For this reason, the present work aimed to evaluate the 
composting technique combined with the possible formation of struvite crystals as a strategy to increase the 
nutritional content of the organic compost obtained. 

2. Material and Methods 
In this study, a synthetic food waste prepared by mixing bread, rice, cabbage and boiled pork in the ratio of 
13:10:10:5, respectively, was used in the experiments (Wong, Fung, & Selvam, 2009; Wang et al., 2013; Chan et 
al., 2016). The use of synthetic food waste facilitates the comparison between different experiments and results 
reported in the literature, as well as the elimination of the heterogeneity of food wastes (Wang et al., 2013). A 
preliminary characterization of the waste mixture taken for composting, containing synthetic food waste and 
sawdust, the carbon (C) source used in the study, is shown in Table 1. 

A previous comminution step was performed to obtain homogeneous particles of the food waste in composting 
(particle size < 1 cm³), favoring a good mixture in the reactional system (Chan et al., 2016; Wang et al., 2013). In 
addition, C/N ratio of the waste mixture was set at 30 by the addition of sawdust (particle size < 5 mm) (Cornell 
Waste Management Institute [CWMI], 1996). 

 

Table 1. Physicochemical characterization—food waste, sawdust and mixture 

Parameters Food waste (1) Sawdust (2) Waste mixture (1 + 2) 

Moisture (%) 51.5 9.7 34.6 ± 0.92 
Total organic carbon (%) 52.4 51.8 51.3 ± 4.62 
Kjeldahl nitrogen (%) a 3.3 0.59 1.6 ± 0.14 
C/N ratio 16 88 32 ± 5.7 

Note. a According to Wang et al., 2013. 

 

The waste mixture composed of food and sawdust was destined to a 60 L bench composter system (Figure 1). At 
the bottom of that system, there was a drainage bed with expanded clay (small type-2215) and a PVC screen in 
order to avoid the contact between the waste mixture and the leachate generated in the process. In a position 
immediately above the drainage bed, side inlets were used to conduct forced aeration with a flow rate in the 
range of 0.6 to 1.6 L min-1 kg-1 of dry mass using compressors (Boyu SC-7500) (Chan et al., 2016; Wang et al., 
2013). At the top of the composter system, an orifice promoted the purge of the gases generated in the process 
and the access for temperature monitoring. 

Three different treatments were performed (Table 2). In the first one, Experiment I (EXPI), Mg(OH)2 and 
NaH2PO4 (Anidrol) were added as a supplementary source of Mg and P, synthetic salts required for the struvite 
formation and, in the second treatment, called Experiment II (EXPII), supplementation of these synthetic salts 
was also carried out, differing only in terms of the amount added. The dosage of reagents at EXPI was performed 
based on the initial concentration of ammoniacal nitrogen (N-NH3) quantified in the aqueous extract obtained 
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from the waste mixture (209.7 mg kg-1). On the other hand, the supplementation of synthetic salts in EXPII 
occurred based on the concentration of total nitrogen available in the raw mixture (1.6%). In this regard, in both 
experiments, the stoichiometric ratio equal to 1.0:1.5:1.5 (N:P:Mg) was set up based on the study developed by 
Castro, Araújo and Lange (2013), in the establishment of optimal precipitation conditions for struvite from 
aqueous systems with high ammonia content (Tansel, Lunn, & Monje, 2018). The adjustment of the 
stoichiometric ratio and the establishment of the operational conditions took place on the first day of the 
experimental period through an aqueous solution that allowed the concomitant adjustment of the moisture to an 
optimal value of 55%, as reported by Chan et al. (2016) and Wang et al. (2013). For the Control (CONT) 
treatment, used as reference, there was no addition of synthetic salts. 

 

 
Figure 1. Reactional system 

 

Table 2. Operational conditions and dosage of synthetic salts 

Parameters CONT EXP I EXP II
Moisture (%) 55 55 55
C/N ratio 30 30 30
Mg (mol·kg-1) - 0.020 1.8
P (mol·kg-1) - 0.020 1.8

 

2.1 Sampling and Analytical Steps 

The waste mixture was spun once a week, over 56 days, aiming at homogenizing the residues, avoiding the 
formation of preferred aeration paths, and obtaining samples to perform physicochemical analyzes. 

Weekly samples were collected, reduced to approximately 100 g of dry mass of the compost, as recommended 
by the Manual of Official Analytical Methods for Fertilizers and Correctives (Ministério da Agricultura, Pecuária 
e Abastecimento [MAPA], 2014), to analyze moisture, extractable ammoniacal nitrogen (N-NH3), extractable 
total Kjeldahl nitrogen (N-NTK), extractable organic nitrogen (N-Org), extractable total phosphorus (P-Tot), pH 
and electrical conductivity (EC); all in accordance with the Standard Methods for Examination of Water and 
Wastewater (American Public Health Association [APHA], 2012). In addition, in accordance with the Conselho 
Nacional do Meio Ambiente (CONAMA) Resolution Nº 481 (Brasil, 2017), the temperature of the composter 
system was measured daily (HT-9815 Digital K Thermocouple) throughout the entire experimental period. 

The collected samples were taken to the incubator at 65°C, until constant weight, as recommended by MAPA 
(2014), and, when necessary, the moisture was adjusted to 55% through the addition of deionized water (CWMI, 
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3. Results and Discussion 
Figure 3 shows the evolution of temperature and moisture during the composting process, under the different 
conditions evaluated. The temperature recorded showed an evolution that is characteristic of an aerobic 
biodegradation process, with a significant increase in the first days, with well-defined thermophilic and 
mesophilic phases. 

 

 
Figure 3. Evolution of temperature and moisture over time 

 

The thermophilic phase of the treatments started on the third day, indicating that the organic matter of greater 
degradability and/or more bioavailable was decomposed quickly, providing nutrients necessary for microbial 
growth. However, the duration of this phase was different for each experiment, where for CONT it lasted until 
the tenth day, and, for the other conditions (EXPI and EXPII), until the eighth day. When analyzing the typical 
temperature range for the mesophilic phase (25 to 43°C), it was noticed that the end of this phase occurred after 
21 days of experimentation for all conditions evaluated, where, from that moment, treatments started to register 
temperatures close to room temperature (Fernandes & Silva, 1996; Cáceres et al., 2018; Onwosi et al., 2017). It 
is perceived the conformity with the results found in other studies, Wang et al. (2013) reported that the 
thermophilic phase in their study started from the second day, and Jeong and Hawng (2005) found that, 
regardless of the amount of Mg and P added, there was no difference regarding the beginning of the mesophilic 
phase, which started after the seventh day. 

Synthetic salts supplementation performed in the treatments (EXPI and EXPII) may have resulted in a decrease 
in the duration of the thermophilic phase (approx. 4 days), when compared to the CONT (approx. 6 days). 
However, when analyzing EXPI and EXPII, it is noticed that the increase in the concentration of salts did not 
directly contribute to the reduction of this phase. The treatments showed good biological balance and process 
efficiency, evidenced by the temperature parameter, which, from the third day of the process, reached values in 
the range of 40−60°C under the different conditions (Fernandes & Silva, 1996).  

Regarding the cleaning of the compost, the treatments showed a thermophilic phase longer than three days, 
which, according to Zhang and Sun (2014), would be the condition for the compost not to present weed seeds 
and pathogens, in compliance with the sanitary requirements. However, even though some studies indicate that 
the cleaning of the compost is related to the exposure time and temperature recorded in the thermophilic phase 
(Ravindran & Sekaran, 2010; Barthod, Rumpel, & Dignac, 2018), it is emphasized that the steps of traceability 
of the raw material and the segregation at the source are essential for the quality of the process and product 
obtained.  

The moisture recorded in the treatments varied over time, however, there was no significant difference between 
the conditions (p-value > 0.05). In the first weeks, it was necessary to correct the moisture to 55%, which was 
expected, due to the temperature increases registered in the process. However, due to the fact that composting 
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takes place in a partially closed system, the system itself helped to maintain moisture, with no need for 
correction after the second week. Subtle elevations in moisture may be related to the predominance of anaerobic 
processes (Fernandes & Silva, 1996), even so, for the different conditions, the moisture values remained within 
the ideal range (50−70%) reported in the literature (Fernandez-Bayo, Yazdani, Simmons, & VanderGheynst, 
2018). 

The addition of Mg and P salts may have influenced the behavior of pH and EC in the composting of food 
wastes, as shown in Figure 4. At the beginning of the process, the control treatment CONT registered a pH equal 
to 6.0; on the other hand, EXPI and EXPII reported pH values equal to 5.5 and 5.4, respectively, on the first day. 
Subsequently, there was an increase in the pH values, a typical characteristic of composting processes, which 
intensified in the last stages (Onwosi et al., 2017). The pH values of the conditions CONT and EXPI, after the 
thermophilic phase, remained in the range 7.0−8.0; an optimal range recommended for composting, according to 
Chan et al. (2016). 

 

 
Figure 4. Monitoring of composting: (a) pH (b) electric conductivity 

 

According to Wang et al. (2013), food waste has intense acidity. However, the excess of salts present in EXPII 
may have contributed to pH values about 1.3 times lower than those observed in the other treatments (CONT and 
EXPI), a significant difference at 95% confidence (p-value < 0.05), therefore not contributing to the buffering of 
organic acids produced during intensive degradation in the early stages of composting (Jeong & Hwang, 2005; 
Wang & Zeng, 2018).  

In addition, H+ ions are by-products of the struvite precipitation reaction, which, released in the reaction medium, 
promote a drop in the pH value and are directly related to the yield and efficiency of the reaction, as well as the 
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consumption of Mg ions (Le Corre, Valsami-Jones, Hobbs, & Parsons, 2009; Stratful, Scrimshaw, & Lester, 
2001). 

The treatments EXPI and EXPII showed higher EC values (p-value < 0.05) when compared to values obtained in 
the control treatment, an expected behavior due to the supplementation of inorganic salts. The EC of the 
treatments showed an increasing behavior during the initial stage, possibly due to the decomposition of complex 
organic compounds into soluble components (Wang et al., 2013; Chan et al., 2016).  

Because composting is a biological process, phosphorus can be considered an important nutrient, however, its 
role during the evolution of composting is less known (Fernandes & Silva, 1996). In general, values of total 
extractable P were higher in EXPI and EXPII, throughout the experimentation period, when compared to the 
control treatment (p-value < 0.05), reaching a maximum value equal to 59.144 ± 499 mg P kg-1 in dry mass of 
the compost obtained in the condition EXPII. Such a result is expected, due to the supplementation with P salts 
in the treatments. 

Throughout the composting process, oscillations in the concentrations of total phosphorus were observed, in 
which the decrease registered in the treatments may be related to a greater interaction between phosphate ions 
and calcium and magnesium ions, in alkaline pH, resulting in their temporary unavailability. As for the increase, 
this can be attributed to the soluble portion, previously immobilized by microbial cells, promoting an increase in 
organic phosphorus in the final product (Valente, Xavier, Pereira, & Pilotto, 2016).  

The concentration of extractable N-NH3 observed in the treatments increased during the first week, where the 
control treatment (CONT) and the condition EXPI reached values close to 1200 mg·N-NH3 kg-1, in dry mass, on 
the seventh day of the process, as shown in Figure 5.  

The increase in ammoniacal nitrogen available in the biomass is related to the transformation of N-Org into 
N-NH3 (Sardá, 2016), coinciding with the active degradation of organic matter during the thermophilic phase 
(Chan et al., 2016; Wang et al., 2013). Therefore, even though there are different thermophilic phases for the 
conditions CONT and EXPI, there was no significant difference (p-value > 0.05) between the ammoniacal 
nitrogen concentrations during the active phase of the process. In contrast, on the seventh day of experimentation, 
the condition EXPII showed N-NH3 values lower than those observed in the other treatments, close to 800 mg 
N-NH3 kg-1, possibly due to the lower temperatures recorded in such a condition for the thermophilic phase, 
resulting in the reduction of microbial activity. 

 

 

Figure 5. Evolution of extractable nitrogen throughout the process 

 

At the end of the process, the analysis of the composts obtained in the treatments CONT, EXPI and EXPII 
indicated concentrations of N-NH3 equal to 1062 ± 8 mg kg-1, 1579 ± 15 mg·kg-1 and 3367 ± 64 mg kg-1, 
respectively. Such results are in accordance with the study carried out by Wang et al. (2013), who reported an 
ammoniacal nitrogen concentration of up to 3518 mg kg-1 for composting conditions with supplementation of P 
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and Mg salts. Studies point to the possibility of a second “peak” in the concentration of ammoniacal nitrogen 
during the composting process (Cáceres et al., 2018). Therefore, the increase in the concentration of N-NH3 after 
the 35th day of experimentation for the different conditions may be indicative of a late decomposition of the 
more complex organic fraction or of a difficult degradation.  

Higher concentrations of N-NH3 in the treatments with the addition of salts may be related to the possible 
formation of struvite crystals. On the other hand, the temperature and pH values registered in the condition 
CONT during the initial stages, higher than those of the other conditions, may have contributed to a greater 
volatilization of NH3 and reduction of the nitrogen available in the compost.  

According to the Kruskal-Wallis non-parametric test, only EXPII showed a significant difference (p-value < 0.05) 
for results of N-NH3 in dry mass of compost, when compared to the other treatments. It was also evident that the 
analytical results reported for the conditions EXPI and CONT did not show significant differences between them, 
at 95% confidence.  

The concentration of extractable N-NTK throughout the composting process increased in treatments EXPI and 
EXPII, reaching values equal to 1842 ± 15 mg kg-1 and 3386 ± 32 mg kg-1, respectively, at the end of the process. 
This increase, according to Wang et al. (2013), is related to greater degradation of organic matter and lower 
losses of N-NH3. Evaluating the nitrogen conservation in relation to the control treatment CONT, which 
presented a compost with N-NTK concentration equal to 1525 ± 116 mg kg-1 in dry mass, there was a total 
nitrogen conservation for the EXPI of approximately 21 %, which is in accordance with what has been reported 
in the literature (Chan et al., 2016; Wang et al., 2013). Finally, and also comparatively with the control treatment, 
EXPII presented a nitrogen conservation of approximately 122%. 

3.1 SEM/EDS Analysis 

The analysis of samples of the compost obtained in the condition EXPII, with greater conservation of N-NH3, 
did not present a well-defined orthorhombic crystalline structure, typical of struvite, but rather an amorphous 
structure, as shown in Figure 6. However, Sardá (2016) reported characteristics similar to crystals obtained in the 
study, amorphous solids with formation associated with the high number of dissolved ions present in food waste 
and with variable morphology due to physical and chemical processes and mechanisms. In this sense, the turning 
of the composting mass may have contributed to the formation of different structures, possibly due to the shear 
forces to which the crystals were subjected. 

Wang et al. (2013) confirm this perception in their study, showing struvite crystals with irregular morphologies. 
According to the authors, this characteristic is the result of the formation of the crystals in a solid phase and 
difficult to separate from the compost.  

According to Doyle and Parsons (2002), struvite formation occurs in two stages: nucleation and growth. 
Nucleation occurs when ions combine to form crystal embryos, and starts when there is supersaturation of the 
solution, where, under these conditions, the component ions combine to form small embryo crystals. The growth 
stage of the crystals occurs after nucleation, where the ions adhere to the surface of the solid particles formed. 
This process finishes with the end of the condition of supersaturation and the reestablishment of a new balance 
(Doyle & Parsons, 2002). In this sense, it is inferred about the possible formation of phosphate crystals (approx. 
1.6%) on the surface of amorphous silicates (approx. 31%), which possibly served as crystallization nuclei for 
composts such as struvite and its analogues (Tansel et al., 2018). 

3.2 Germination Test of Seeds 
A characterization of the organic composts obtained in the different conditions evaluated in this study, in 
addition to the commercial compost, taken to the germination test, is shown in Table 4. The EC of the 
commercial compost was considerably lower when compared to that of the other organic composts, especially in 
relation to EXPI and EXPII. Therefore, it is clear that, in fact, the addition of salts for the formation of struvite 
crystals results in an increase in EC. However, it is noteworthy that the compost obtained in the condition CONT 
also showed high EC when compared to the compost COM, so that part of the salts present in the treatments is 
the result of the composting process and of the waste used. With regard to pH, it is observed that the composts 
obtained in the present study showed values close to neutrality, whereas the compost COM has greater acidity, 
with a pH value equal to 4.5. 

 



jms.ccsenet

 

Table 4. C

 

In the con
concentrat
dosage of 
highest su
EXPI and 
they were 
sample obt

The averag
treatments
neutrality, 
soluble sa
being idea
EC can be
carried out

The analys
between th
it is notice
showed th
germinatio
salts, with 
compost o
obtained fo

 

Table 5. G

Note. Averag
differ from ea

 

t.org 

Chemical chara

Parameter 

EC (mS·cm
pH 
Extractable 
Extractable 
Moisture (%

nditions evalua
tions of ammo
f salts and the 
upplementation

EXPII showe
submitted to a
tained in the c

ge germination
s evaluated (CO

composts wit
alts (Chan et a
al; however, M
e used through
t.  

sis of variance
he conditions e
ed that differen
he best result 
on efficiency w

the consequen
obtained in the 
for the conditio

Germination tes

ges followed by th
ach other by the T

J

Figu

acterization: Co

m-1) 

N-NH3 (mg·kg-1) 
P-Tot (mg·kg-1) 

%) 

ated in this stu
niacal nitrogen
conservation 

n of salts. The
ed values aroun
an insufficient 
ondition EXPI

n of the substr
ONT, EXPI an
th high EC val
al., 2016; Wan

Mota, Bôas, Lud
h proper manag

e of the results
evaluated (p-v
nt concentratio

when employ
when applied i
nt nutritional in
condition EXP

on CONT (app

sts for the orga

Concentration 

50% 
75% 
100% 

he same uppercase
Tukey’s test at 1% 

Journal of Mana

ure 6. SEM/ED

omparison betw

COM

0.1 
4.5 
87 
2114 
18% 

udy, it is noti
n and total pho
of nitrogen, a

e moisture con
nd 56%, highe
maturation tim

II (23.3%), in 

rate COM, ado
nd EXPII), with
lues can comp

ng et al., 2013
dwig, Fernand
gement, consid

 obtained in th
alue < 0.05). W

ons determined
yed in a pure
in mixture. Ho
ncrease of the 
PII presented a

prox. 80%). 

anic composts 

CONT 

87 Aa 
87 Aa 
67 Cb 

e letters in the line
significance. 

agement and Sus

23 

DS analysis: Sa

ween organic 

CONT 

2.4 
7.9 
1062 
2315 
57% 

ced that the a
osphorus. It is 
as observed fo
ntent of the co
er than those o
me, a fact corro
analysis presen

opted as a con
h an average v
promise the gr
). Onwosi et 
es and Folegat
dering the char

he germination
When analyzin
d different germ
e form (87%)
owever, it is o
compost, resu

an average ger

obtained unde

EXPI

87 Aa
70 Bc
73 Bb

s and averages fol

stainability

ample EXPII

compounds 

EXPI 

3.6 
7.7 
1579 
2670 
55% 

addition of sal
also noticed a

or the compos
omposts obtain
of the compos
oborated by th
nted in Figure

ntrol, was 93%
value equal to 8
rowth of plant
al. (2017), ind
tti (2011) poin
racteristics of 

n test showed a
ng the germina
minations, at 1
), while the o
bserved that th

ulted in good g
rmination resu

er the different

EXPI

73 Bb
87 Aa
87 Aa

llowed by the sam

EXPII 

7.7 
6.5 
3367 
59144 
57% 

lts resulted in 
a certain relatio
st EXPII, the 
ned under the 
st COM (18%)
he carbon conte

6.  

%, a result high
80%. Although
s due to the e
dicate the valu

nt out that com
the soil and th

at least one sig
ation averages 
1% significanc
other treatmen
he supplement

germinations, c
ult (approx. 82%

t experimental 

I 

b 
a 
a 

me lowercase letter

Vol. 11, No. 1;

an increase in
onship betwee
condition with
conditions CO

), possibly bec
ent reported fo

her than that o
h the pH is clo
xcessive relea
ue of 4 mS cm

mposts with sup
he cultivation 

gnificant differ
by the Tukey’

ce (Table 5). E
nts showed gr
tation of Mg a
considering tha
%) higher than

conditions 

rs in the columns 

2021 

 

n the 
n the 
h the 
ONT, 
cause 
or the 

of the 
ose to 
se of 

m-1 as 
perior 
to be 

rence 
s test, 

EXPII 
reater 
and P 
at the 
n that 

do not 



jms.ccsenet.org Journal of Management and Sustainability Vol. 11, No. 1; 2021 

24 

4. Conclusion 
With the present study, it is concluded that the addition of Mg and P salts during the composting process 
provided the nutritional increase of the products obtained, being a technically viable strategy in the management 
of solid food wastes. For the compost obtained in the experimental condition EXPII, with 1.8 mol kg-1 of 
synthetic salts of P and Mg added to the composted mixture, conservation of 122% of total nitrogen was 
obtained compared to the condition CONT. In addition, the analysis of the samples of the composts gives an 
indication of the formation of struvite on the surface of amorphous solids, considered to be the nuclei of 
crystallization. Seed germination test was performed to evaluate the application of the composts obtained under 
the experimental conditions evaluated in the present study (EXPI and EXPII) compared to a commercial 
substrate (COM). Considerable germination percentages were found, with average values of 87% when the pure 
compost was applied, obtained in the condition of greater conservation of N-NTK (EXPII). Based on proper 
management, this result shows the feasibility of the application of the composts obtained in crops or as soil 
conditioners.  

Finally, even though the conditions EXPI and EXPII have presented elements that show the conservation of 
nutrients in their composts, with potential results in their application, there is a need to explore other operational 
conditions, in addition to a more detailed investigation about the identification of struvite crystals and/or their 
analogs. It is also highlighted the need for a study focused on the evaluation of the economic viability of the 
composting process, considering the costs involved in the supplementation of synthetic salts. 
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