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Research framework

Among 50 y 70% of the
MSW

Source: EPA (2012). Eurostat (2009). OPS (2005). MAVDT (2007).Marmolejo et 
al. (2010)

Biowaste in MSW in different countries

30

40

55
60

65
60

0

10

20

30

40

50

60

70

EEUU Unión
Europea

Países en
Desarrollo

ALC Colombia Valle del
Cauca

Pr
op

or
ci
ón

 B
io
rr
es
id
uo

s 
(%
)



Research framework

SSPD (2010)

78% en cabeceras menores 
de 15.000 habitantes
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Research framework
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Objective

Understand the performance of bio‐waste composting systems and 
evaluate strategies to improve their implementation.



System analysis of biowaste composting

Location
Urban 

Population
Waste Processed

(t month‐1)
Type of 
Substrate

Alcalá 9106 60.0 SSBW
Bolívar 3621 17.3 MBW
El Dovio 5175 39.1 SSBW
La Victoria  9265 84.1 MBW
Versalles 3831 18.9 SSBW

Follow up to operation and monitoring of five 
composting facilities in Colombia 

Literature review about experiences of BW 
composting implementation in developing countries. 

SSBW: source separated biowaste
MBW: mixed biowaste



System analysis of biowaste composting



System analysis of biowaste composting

Developing standards and public policies to promote source 
separation. 
Recognizing the economic and environmental benefits of 
Composting. 
Encouraging the use of products, such as compost.
Setting product quality standards in accordance with the 
potential uses of products
Supporting technological development.

key strategies to improve biowaste composting sustainability

promoting administration within a business perspective. 
promoting marketing and commercialization initiatives.
implementing local technological development. 

Internal

More 
distant 
along the 
causal chain 



Evaluation of the substrate quality entering BW composting facilities 

 Height: 1860 m.a.s.l.
 Average temperature : 18°C
 Economic activity: agriculture and 

livestock
 Population: 3523 inhabitants
 MSW Production: 10.2 t/week
 Biowaste: 63% MSW 
 Collection : 2 times for week
 Type collection: Selective
 Collection days: Monday and 

Thursday
 Piles forming was developed 24 hours 

after the entry of waste

39 samples were taken from piles 



Evaluation of the substrate quality entering BW composting facilities 
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Evaluation of the substrate quality entering BW composting facilities 

Variable Unit CV X + s

pH ‐‐ 9.09 5.5 ± 0.5
Moisture % 4.17 76.7 ± 3.2
TOC % (b.s.) 14.55 33.0 ± 4.8
N TOTAL % (b.s.) 31.25 1.6 ± 0.5
C/N ‐‐ 24.42 21.7 ± 5.3
K TOTAL % (b.s.) 31.25 1.6 ± 0.5
P TOTAL % (b.s.) 33.33 0.3 ± 0.1
Ash % (b.s.) 22.52 25.1 ± 5.6
Ethereal extract % (b.s.) 27.01 4.3 ± 1.2
Raw fiber % (b.s.) 42.98 12.1 ± 5.2
Protein % (b.s.) 30.32 10.1 ± 3.1
Carbohydrates % (b.s.) 13.75 48.4 ± 6.7

fast degradation of organic matter high 
variability

Physicochemical characteristics



Effect of adding selected amendment or bulking materials

%1 Indicators %2 Measurement Potential values
Desired 
values

Score (points)

25 Required quality3

28 C/N criterion Yes/No

Yes

Yes: 5
24 Moisture criterion Yes/No

24 pH criterion Yes/No
No: 112 Other nutrients criterion Yes/No

12 Porosity increase Yes/No

20 Required quantity 100
Required Quantity of material 
(RQM) to complement substrate in 
terms of weight

‐99% <RQM<99
Quantity 
between 0 
and 15%

<0%: 0
> 30%: 1 
>15% and < 30%: 3 
>0% and < 15%: 5

15
Lower acquisition 
cost (Indcost)

100
Cost of material / higher cost of all
materials

Indcost≥ 0 Indcost≤ 0,5
Indcost< 0,5: 5 
Indcost ≥ 0,5: 1 

10
Access to obtain the 
material

100 Type of access road

Very good

Paved

Very good: 5 
Good Good: 4 

Acceptable Acceptable: 3
Bad Bad: 2 

Non‐existent Non‐existent: 0 

10
Distance to the 
agrosystem (AS)

100 Distance to AS (D) D > 0 D = 0

D = 0 km:5 
1 < D< 3 km : 4
3 ≤ D < 5 : 3
D≥5 :1 

10

Availability for 
delivery of the 
material

100
It has restrictions for continuous 
supply

Yes

No

Yes: 1

No
No: 5

10
Simplicity for 
material handling

100 Operational requirements

Sorting and 
shredding Does not 

require

Clasif. and 
shredding.: 1

Shredding Shredding: 3 
Does not require Does not require: 5 

Selection of amendments and bulking materials for BW composting



Effect of adding selected amendment or bulking materials

Selection of amendments and bulking materials for BW composting



Effect of adding selected amendment or bulking materials

Experiment 1 
Treatment A:  22% sugarcane bagasse and 78% biowaste
Treatment B: 100% biowaste

Experiment 2
Treatment C: 34% star grass and 66% biowaste
Treatment D: 100% biowaste

Trat. A Trat. B 

• Substrate quality
• Monitoring of process
• Product quality

Triplicate



Effect of adding selected amendment or bulking materials

Experiment 2

Experiment 1

Biowaste

Biowaste



Effect of adding selected amendment or bulking materials

Parameters
Experiment 1 Experiment 2 NTC 

5167Piles B Piles A p‐value Piles D Piles C p‐value 

pH
8.01 ± 0.13 7.38 ± 0.07

0
10.10 ± 0.28 9.90 ± 0.17

0.318

> 4 
and 
<9

Moisture, % wb 39.00 ± 0.87 49.47 ± 11.14 0 32.77 ± 5.62 34.50 ± 3.29 0.714 < 35
TOC, % db 12.77 ± 1.97 17.77 ± 1.46 0 13.73 ± 0.40 18.87 ± 2.70 0 > 15
NTotal, % db 1.54 ± 0.51 0.90 ± 0.69 0.092 0.90 ± 0.12 2.02 ± 0.50 0 > 1
C/N 9.43 ± 5.37 28.23 ± 18.79 0.122 14.77 ± 1.89 9.67 ± 3.13 0.098 ‐‐
Ashes, % db 62.63 ± 1.93 57.23 ± 1.00 0 65.67 ± 2.28 61.03 ± 1.33 0 < 60
KTotal, % db 3.78 ± 0.37 3.11 ± 0.40 0 3.23 ± 0.38 3.92 ± 0.13 0.293 > 1
PTotal, % db 1.45 ± 0.17 1.04 ± 0.08 0 1.32 ± 0.06 1.26 ± 0.10 0 > 1
BD, g cm‐3 0.61 ± 0.03 0.44 ± 0.07 0 0.55 ± 0.07 0.34 ± 0.04 0 < 0.6

WHC, % wb 124.4 ± 7.1 168.83 ± 9.91
0

120.4 ± 6.9 165.6 ± 18.6
0

> 100

EC, dS m‐1 0.74 ± 0.23 0.43 ± 0.07 0 0.49 ± 0.07 0.49 ± 0.07 0.907 ‐‐
CEC, meq 100 g‐1 52.3 ± 0.9 56.2 ± 1.87 0 49.7 ± 1.56 50.0 ± 2.7 0.694 > 30
TFC, NMP g‐1 809.3 751.0 0.888 10.0 7.7 0.703 ‐‐
TC, NMP g‐1 17.0 23.0 0.814 0.0 0.0 0.903 ‐‐
Germination index, % 35 88 ‐‐ 30 45 ‐‐ ‐‐

Quality of the obtained products in piles of the experiments 1 and 2



Conclusions

The research developed has allowed a better understanding of 
the composting process performance in developing countries, 
identifying strategies that can contribute to its improvement. 

The quality of the biowaste composting substrates is variable, 
and limits the consistency in the quality of the end‐product. 

However, the adequate selection of bulking materials improves 
the process and quality of the composting product and can 
contribute to its positioning as a biowaste management 
technology in developing countries.
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