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Recycling of Agricultural and Industrial Waste Materials to Produce Sustainable and
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Abstract

ctical issues arise when dealing with solid waste management, and
also environmental effects to be considered. Selecting landfill sites
axtra care with respect to many factors such as the environment,
zards for people, and the cost of transportation. Furthermore, cities
r own rules, methods, and practices for managing and selecting the
tions for collecting solid waste. In this research, multi-criteria
analysis (MCDA) was presented and used to evaluate the
teness of and suggest the best locations for landfill sites in Najran,
2 remote sensing data and the ArcGis software were used to prepare
natic layers, including drainage density, groundwater depth, land
‘ype, road network, surface elevation, surface slope, distance from
| areas, and distance from protected areas.

Introduction

int of municipal solid waste (MSW) being produced worldwide has
ificantly. The World Bank has estimated that due to a fast-growing
pulation, the generation of municipal waste is likely to increase to
1 tons by the year 2025. The generated volumes of MSW in Saudi
ve been increasing at an alarming rate, with a currently estimated
“over 15 million tons per year [1]. This trend is expected to continue
increase in population growth and urbanization, highlighting the
ed for effective waste management strategies to be implemented.
generation rate varies across the Arab Gulf countries, with Kuwait
e highest rate of 1.4 to 1.8 kg/person/day and Oman having the
e of 0.7 to 1 kg/person/day. However, regardless of the specific rate,
ulf countries face significant challenges when it comes to managing
licipal solid waste[2]. Figure 1 shows the MSW generation rate for
Arab Gulf countries.

il

Samdi Arabia  United arab Oman Qatar Bahrain Kuwait
Emirates

2 rate of MSW generation in the Arab Guif countries.

Methods and Mate

Some remote sensing data (Drainage density (c;) , Groundwater depth (C;), Land use (Cy),
Soil type classification (C,), Road network (C), Surface elevations (C,), Surface Siope (C;), Distance
from residential areas (Cy), Distance from protected areas (;)) and the ArcGis software
were used to prepare nine thematic layers, including drainage density,
groundwater depth, land use, soil type, road network, surface elevation,
surface slope, distance from residential areas, and distance from protected
areas. To evaluate the layer weightings, a questionnaire with pairwise
comparisons was distributed among experts and analyzed using the analytical
hierarchy process (AHP) and fuzzy set technigue.

Fig. 2. Methodology of landfill site selection.

Table 1 shows the results of the FAHP process based on the first expert
opinion, Geometric means, fuzzy weighting, average eight, and normalized
weightings were used for each criterion.

Table 1. The nine criteria weightings used based on the FAHP method

0481 0.347 0325

0335 0231 0217
0254 017 0160
018e 0097 0091
o8 0077 007z
0083 0046 0048
0086 0044 0041
a0ss a03s 0033
a0 08 o017

1067 1000

Fig 3 shows The resulting index values ranged between 1.39 and 4.66. These
values were categorized into five suitability areas based on their level of
suitability: limited suitability, least suitable, relatively suitable, suitable, and
most suitable.

Fig. 3. Landfil site suitability map: (a) before removing residential areas, (b) after removing residen-tial
areas, (c) overiay of the most suitable landfill locations with the Sentinel-2 satellite image, (d) the final
landfill locations for the study area within the most suitable and suitable categories.

The current study successfully integrated AHP and fuzzy AHP methods with
various geospatial features to determine appropriate landfill site locations.
Expert information was used to calculate criteria weightings, while satellite
images and numerical data were collected to create nine thematic layers
including di density, gr er depth, land use, soil type, road
network, surface elevation, and surface slope, as well as distance from
residential areas and protected regions. Each layer was divided into five
classes that were rated based on their suitability for a landfill site, ranging
from one (restricted region) to five (most suitable location).

Conclusions

The current study included a variety of remote sensing datasets and decision-
making approaches in order to provide an integrated framework for the
landfill suitability site map for a portion of Najran city, Saudi Arabia. Six
remote sensing datasets, including soil data, surface slope, drainage density,
airport distance, road distance, land use/cover, were chosen for this study
after an extensive literature review and gathering expert opinions.

It is recommended to overlay the current landfill site with a final finding map
to educate and inform the public regarding the selection process and the
factors taken into consideration when identifying the optimal landfill site
location.
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Recycling of Agricultural and Industrial Waste Materials to Produce Sustainable and
Environmentally Friendly Concrete

= Deder 10 protoct the cvironmant and reduce pollution, i s necesiary 89 propery
dnaate of the varous fypet of agrculbuesl waste that are geserated dunng date
nedaction. A signilicent quantity of cement 5 necessaty tor the oroduction of dhre-high-
perforrance concrete (UHPC). Howeves, some envirormental lisves ove assocated with
coment prozuction. The wordwida apricultural Growth incroasas ash from 2gricu tars
wasto [AW). Furtharmeons, industrial wasts (W} @onarstos tInsghout The stome g
wnd pocensing hes incresed due %0 Uhe rowing demand for grarite sione i
construceen. A new study has explored the poteatisl of wsing dute paim fisers {0PF,
which arz one of the wasts materils, to fabricate sustainabie ulers high peromance
concrete (UKRC), UKPC has Urique enginesring oroperties that make R suitable for
werioss siructural apolicatons. Thw sim of the stedy wis (O Create ervisonrwesisly
friendy, cost eflectve, and sustainable UHPC 2y replzcing traditional steel fbers with
5. the study inveived croating mulpis LHPC samgles with difforent levels of 0FF
SuostTtion Sor stee fioers (ranging from C% 1o 100%]

Research significance

This study first to combine and use RHA and OWA as a

construction material, that is, as a partial substitute for coment in

high-strength concrete (HSC) production. In this research, the

effoct of utilizing a combination of RHA and OWA at different

proportions as a partial substitute of cement on HSC's fresh,
and Is

Twenty-one mixes were prepared for this purpose.
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Discussion and Conclusion

According % tha abave experimantal results, the following condlusions
can be obtained.

*AS 3 fesult of the ge ralios of RHA
and OWA (Le. 0%, 5%, 10%, 16%, 20%, and 26% for RHA and 0%,
26%, 5%, and 7.5% for OWA) as a partial replacement of cement
mass, the slump values and workabilly decreased due 1o fino particies
and the small size of RHA and OWA compared with cement. Therefore,
the volume fraction and surface area of the binder increase with the
RHA and OWA contents; thus. an additional amount of water is
absorbed duo 1o high surfaco aoas, and 00 wator quantty is
mitigated in concrete

“Increasing the replacement ratios of cement with OWA and RHA (ie
0%, 5%, 10%, 15%, 20%, and 25% for RHA and 0%, 2.5%, 5%. and
7.5% for OWA) as a partal replacement of cement Improves |nc
mecmmcal propertes qraaually o 10 3 certain levﬁ

o an . i1
SH. The residual p.n ue.m» 2 filling nlM(.umJ lu fulfil furil

the pores.

Future Recommendation

There are lulure recommendations that can be studied Dy many
propt rice
husk snd a||vt waste ashes like studying lho w-cl ov -uwud
roperties,
properties, and studying Its structural behavior umm statio o
cyclic loading.
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