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Abstract

BACKGROUND AND OBJECTIVES: Urban intensity and activities produce a large amount of

biodegradable municipal  solid  waste . Therefore, biodrying  processing was adopted to ensure the

conversion into Refuse Derived Fuel and greenhouse  gases. METHODS: This study was performed at a 

greenhouse , using six biodrying  reactors made from acrylic material, and equipped with digital

temperature recording, blower, and flow meters. The variations in  airflow (0, 2, 3, 4, 5, 6 L/min/kg)

and the bulking agent (15%) were used to evaluate calorific  value, degradation process and GHG

emissions. FINDINGS: The result showed significant effect of airflow variation on cellulose content and 

calorific  value. Furthermore, the optimum value was 6 L/min/kg, producing a 10.05% decline in

cellulose content, and a 38.17% increase in  calorific  value. Also, the water content reduced from 69%

to 40%. The CH4 concentration between control and biodrying  substantially varied at 2.65 ppm and
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Calorific and greenhouse gas emission in municipal solid waste treatment using 
biodrying

B. Zaman1, W. Oktiawan1, M. Hadiwidodo1, E. Sutrisno1, P. Purwono2,*

1Department of Environmental Engineering Faculty of Engineering Diponegoro University, Semarang, Indonesia
2Center Science and Technology, IAIN Surakarta, Pandawa, Pucangan, Kartasura, Indonesia

BACKGROUND AND OBJECTIVES: Urban intensity and activities produce a large 
amount of biodegradable municipal solid waste. Therefore, biodrying processing was 
adopted to ensure the conversion into Refuse Derived Fuel and greenhouse gases..
METHODS: This study was performed at a greenhouse, using six biodrying reactors 
made from acrylic material, and equipped with digital temperature recording, blower, 
and flow meters. The variations in airflow (0, 2, 3, 4, 5, 6 L/min/kg) and the bulking 
agent (15%) were used to evaluate calorific value, degradation process and GHG 
emissions. 
FINDINGS: The result showed significant effect of airflow variation on cellulose content 
and calorific value. Furthermore, the optimum value was 6 L/min/kg, producing a 
10.05% decline in cellulose content, and a 38.17% increase in calorific value. Also, the 
water content reduced from 69% to 40%. The CH4 concentration between control and 
biodrying substantially varied at 2.65 ppm and 1.51 ppm respectively on day 0 and at 
peak temperature. Morever, the value of N2O in each control was about 534.69 ppb 
and 175.48 ppb, while the lowest level was recorded after biodrying with 2 L/min/kg 
airflow.
CONCLUSION: The calorific value of MSW after biodrying (refuse derived fuel) ranges 
from 4,713 – 6,265 cal/g. This is further classified in the low energy coal (brown coal) 
category, equivalent to <7,000 cal/g. Therefore, the process is proven to be a suitable 
alternative to achieve RDF production and low GHG emissions.
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Geographic information system and process-based modeling of soil erosion and 
sediment yield in agricultural watershed

G.R. Puno1,*, R.A. Marin1, R.C.C. Puno2, A.G. Toledo-Bruno2

1Department of Forest Resources Management, College of Forestry and Environmental Science, Central Mindanao University, 
Musuan, Maramag, Philippines
2Department of Environmental Science, College of Forestry and Environmental Science, Central Mindanao University, Musuan, 
Maramag, Philippines

BACKGROUND AND OBJECTIVES: The study explored the capability of the geographic 
information system interface for the water erosion prediction project, a process-based 
model, to predict and visualize the specific location of soil erosion and sediment yield 
from the agricultural watershed of Taganibong.
METHODS: The method involved the preparation of the four input files corresponding 
to climate, slope, land management, and soil properties. Climate file processing was 
through the use of a breakpoint climate data generator. The team had calibrated and 
validated the model using the observed data from the three monitoring sites. 
FINDINGS: Model evaluation showed a statistically acceptable performance with 
coefficient of determination values of 0.64 (probability value = 0.042), 0.85 (probability 
value = 0.000), and 0.69 (probability value = 0.001) at 95% level, for monitoring sites 1, 2, 
and 3, respectively. A further test revealed a statistically satisfactory model performance 
with root mean square error-observations standard deviation ratio, Nash-Sutcliffe 
efficiency, and percent bias of 0.62, 0.61, and 44.30, respectively, for monitoring site 
1; 0.65, 0.56, and 25.60, respectively, for monitoring site 2; and 0.60, 0.65, and 27.90, 
respectively, for monitoring site 3. At a watershed scale, the model predicted the erosion 
and sediment yield at 89 tons per hectare per year and 22 tons per hectare per year, 
respectively, which are far beyond the erosion tolerance of 10 tons per hectare per year. 
The sediment delivery ratio of 0.20 accounts for a total of 126,390 tons of sediments 
that accumulated downstream in a year.
CONCLUSION: The model generated maps that visualize a site-specific hillslope, which is 
the source of erosion and sedimentation. The study enables the researchers to provide 
information helpful in the formulation of a sound policy statement for sustainable soil 
management in the agricultural watershed of Taganibong.

©2021 GJESM. All rights reserved.

ARTICLE INFO 

Article History:
Received  17 February 2020
Revised 20  May 2020
Accepted 01 June 2020 

Keywords:
Agriculture
Geospatial
Sediments
Soil conservation
Sustainability

ABSTRAC T

DOI: 10.22034/gjesm.2021.01.01

NUMBER OF REFERENCES

50
NUMBER OF FIGURES

12
NUMBER OF TABLES

4

Note: Discussion period for this manuscript open until April 1, 2021 on GJESM website at the “Show Article.

https://www.gjesm.net/ 


Global J. Environ. Sci. Manage. 7(1): 15-32, Winter 2021

*Corresponding Author:
Email: dcaceres@med.uchile.cl
Phone: +562 229786554
Fax: +562 27355582

Global Journal of Environmental Science and Management 
(GJESM)

Homepage: https://www.gjesm.net/

ORIGINAL RESEARCH PAPER

The effect of short-term of fine particles on daily respiratory emergency in cities 
contaminated with wood smoke

R. Torres1, N. Baker2,3, G. Bernal3,4, F. Peres5, A.K. Maldonado6, D.D. Caceres6,*

1Programa de Bioestadística, Escuela de Salud Pública, Facultad de Medicina, Universidad de Chile, Santiago, CP 838046, Chile
2Emory University Rollins School of Public Health, Atlanta, GA 30322, USA  
3International Exchange Program for Minority Student,Icahn School of Medicine at Mount Sinai in New York City, NY 10029, USA
4Departamento de Salud Ambiental, Escuela Graduada de Salud Pública, Universidad de Puerto Rico recinto de Ciencias 
Médicas, San Juan, CP 00921, Puerto Rico
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BACKGROUND AND OBJECTIVES: The goal of this study is to evaluate in a time-series 
study the short-term effects of particulate matter-2.5 exposure on respiratory emergency 
visits in six central-southern Chilean cities highly contaminated by wood smoke.
METHODS: Association was assessed using both distributed lag linear and non-linear 
Poisson models constrained to a 7-day lag period, adjusting for temporal trends and 
meteorological variables and stratifying seasonally into cold and warm periods. 
FINDINGS: The results showed that the daily average concentrations of particulate 
matter-2.5 in the cold period were 3 to 6 times those recorded in the warm period, 
exceeding the daily norm of 50 µg/m3 the 93.3% of the time versus 6.7%, respectively. The 
average daily number of respiratory emergency visits were between 30% and 64% higher 
in the cold period compared to the warm one. From linear models, cumulative relative risk 
ratios over 0-7 day lags per 10 mg/m3 of fine particle increase were between 1.004 (95% 
confidence Interval: 0.998 - 1.010) and 1.061 (95% confidence Interval: 1.049 - 1.074); 
these annual effects are attributable to the cold period impact where the cumulative 
risk ratios  were between 1.008 (95% confidence Interval: 1.004 - 1.012) and 1.036 (95% 
confidence Interval: 1.026 - 1.047), since significant effects of fine particles on the studied 
risk were not found for the warm period.
CONCLUSION: With non-linear models we observed strong increasing associations with 
the level of particles for the overall period. High levels of fine particles from firewood are 
associated with respiratory effects observable several days after exposure. Health effects 
found in this study suggest that current policies tending to mitigate woodsmoke-related 
emissions should continue and reinforce.
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Application of environmental bacteria as potential methods of azo dye degradation 
systems
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BACKGROUND AND OBJECTIVES: The objective of this study is to present a description 
of the main characteristics of azo dyes and the different treatment methods used to 
remove them from water. There is a special emphasis given to the benefits associated 
with biological treatment, predominantly those related to the use of bacteria, which has 
to do with its competitive advantages over other microorganisms in the dye degradation 
processes.
METHODS: The topic to be addressed was first defined through workshops with the 
research group. The literature review was carried out following several inclusion/
exclusion criteria: the year of publication, as the selection was limited to studies published 
between 2010 and 2020, the focus of the investigation, which had to be related to the 
efficiency of different techniques for the remediation of ecosystems contaminated with 
azo dyes and, lastly, that the studies also discussed the use of environmental bacteria in 
dye degradation processes. 
FINDINGS: The efficiency of bacteria to degrade azo dyes ranges from 63-100%, the 
most efficient being: Marinobacter sp, Sphingobacterium sp, Enterococcus faecalis, 
Enterococcus casseliflavus. The bacteria that, reportedly, have greater efficiency for 
simultaneously removing the dye-metal complex are Bacillus circulans and Acinetobacter 
junii.
CONCLUSION: Traditional strategies for the treatment of effluents contaminated 
with azo dyes are limited to physical and chemical processes that have a high energy 
and economic cost. For these reasons, current challenges are focused on the use of 
environmental bacteria capable of transforming dyes into less toxic compounds.
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