&%, IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

312

Designof filters for rainwater purification.

Carlos Alberto Peia Arriag&lizabethLopez Carmona/NendyAracelyDuran
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Technological Universityof Tlaxcala locatedin el Carmen Xalpatlahuaya s/n,
90513 Huamantla, Tlaxcala.

Abstract:

Currently there is an urgent social and environmental teeensure the suppbf drinking water to the population, in
this case the Technological University of Tlaxcala (UNijhin the university there is a well from which drinkingtema
is obtained and looking for an alternative to supply drinkiager to the university community, this project isposed
which consists of the use and filtration of rainwater.

This project is about purifying rainwater for human consumpiwh consists of a series of filters. Among which we have
the paper cartridge filter that keeps solids, particlesather impurities out of liquid solutions, suspensions ahérot
liquids, as well as an activated carbon filter and éteefdter. The zeolite filter will provide purer watand the activated
carbon filter will remove the taste and odor from theawat

Now we know that the treatment of water for human consom a complex process that introduces chemical elements
to the water, the best knovismichlorination and the most importdsthe filtration that consistsf obtaining drinking water
through a system of cartridge filters, activated carboreantite, among others.
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1. Introducction

Whenwe talk about water filtratiomve referto a purification method where a water treatment praaasves pollutants
that were dragged by it when it precipitated, some opttkitants present in rainwater are: lead, sulfur diexiitrogen
dioxides among other pollutants present. (crittenden 2012)iforeason leaking becomes a major challenge.

The purification of rainwater is intended to prevent dgento health and mitigate disasters, raising awarefiess
shortage of vital liquid, as it has encouraged the bdaralternatives to obtain it.

The benefits of rainwater go beyond use for human consumptibralao nourish the conservation of forests and
wetlands by reducing pressure on aquifers, Wells and beerohstruction of new DAMS for urban supply.

We propose a desigrf analternative rainwater filtration system within thetteological univerisy of tlaxcalato ensure
that it is potable and has no impact on the health of thengity community.

This project is designed to use rainwater, through aifijealternative and collect information according to the
guidelines of the official Mexican standard nom-127-ssal-202ter for human use and consumption. Permissible water
quality limits (gob 2022)

Within the technological university of tlaxcala we talkout water filtration, we refer to a purification metholeve,
through a water treatment process, contaminants thatcaeied by it when precipitating are eliminated, Somehef t
contaminants present in rainwater are: lead, sulfur dioxisggen dioxide, among others. contaminants present.
(Crittenden 2012)

Within the Technological University of Tlaxcala thereigpurifying plant which is supplied by a well. located with,
upon seeing the water shortages that society faces ardrthsof a new alternative to have drinking water, awater
filtration project was proposed which was mainly usedraslternative for water supply, in addition to helpisgensure
that societys not exposedo any disease from consuming wéter contaminated from theriethat the University has, by
some type of bacteria or harmful particles, taking adverméthe rainwater.

(Canepa, Barreneche , & Maldonad004)
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Nom-127-ssal-2021 establishes the permissible quality liatswater for human use and consumption must meet
within those mentioned: it must not have as source of guggated wastewater, as well as a ph level rangingdeet 6.5
and 8.5.

A seriesof activities describeih the diagram below will be carried dotobtain the desired research results. (federation,
2022) NOM-127-SSA1-2021

. (Federacion2022)

FILTRO DE
AGUA

PLUVIAL

Fig.1. Diagram-methodology (source: authors' creption

1.21  Water Filtration

Filtration is the processf removing suspended solids from watgmpassingt through different types of filters. Some
contaminants pose a threat to human health and filtrationd of the oldest and simplest methods of remov&l0gs)
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Fig.2.cartridge filte(NESCWest

Virginia University)

Filtration is usually a combinatioof physical and chemical processes, mechanical filtraéoroves some patrticles by
trapping them between the graofdhe filter medium (sand). Adhesi@also a process by which suspended particles stick
to the surface of the filter grains or material presiy deposited. (filtering, 2023)
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This step is important in the treatment and purificatioramfwater since it removes suspended patrticles usintga fil

media,in the treatmentf rainwater there are different media that help to aliteiter water quality, for example: (ramirez
quiros, 2015)

Supply: these systems are regularly composed of papes,fidetivated carbon or sand filters, in turn can be
accompanied by a chemical treatment such as chlorinatioioraeschange to remove minerals that are dissolved.

During the plannin@f our research, a survey was méalthe student communityf the industrial maintenance course

in which, in order to be abte quantify quickly and effectivelywe were asked for a sampé99 students in a population
of 132 with a margin of error of 5%.

In which thefollowing formula wasused (QuestionPro, s.f.):
Sample Size = Z2 * (p) * 1-p / c2
Where:

Z = confidence level (95%r 99%)
P=5
C = error margirf. 04 = +4)

Basedon our project they were askddhe water purifying filter would begoodalternativan which 54.5% saiit would
be a good alternative as shown in FIG 3.

99 respuestas

@® Muy buena
@ Buena

O Regular
@® Mala

Fig 3 GraficodeRespuesta 1 (Referencia: propia)
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As in the study carried out, the student community was asKesly were aware of the consequences of consuming water
in poor condition to which nearly 50% of the community respdndet having knowledge about the consequences as we
can see in fig.4.

99 respuestas

®si
@® Talvez
@ No

Fig.4 Graficodela respuesta 2(Referencia: propia)

They were also askefithey were awaref the benefit®f purifying water andve observed that most people
have the basic knowledge of water purification and itefisnwhich is good as it plays an important role in
our lives. Fig.5

99 respuestas

@ Mucho
@® Algo

@ Muy poco
@ Nada

Fig.5 Graficodela respuesta 3(Referencia: elaboracién propia)
Finally and presenting the designed prototype we aled if they would use a filter like ours to purify

water,to seeif our proposal was viable ama could observe thdttis since more than 60% say they would use
it and the other 30% answer that maybe as we can see graph number 6.
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Oncewe obtained the resultsf our survey and seeing the feasibility of the projeetbeganto make the
prototype with the required materials. This involvegi@es of filters which are described below.

99 respuestas

@ Mucho
® Algo

@ Muy poco
@® Nada

Fig 5 Graficodela respuesta 4(Fuente:Propia)

1.2.2. Zeolitefilter:

This filter mainly softens the water because tiuies properties absorbs calcium and magnesium amaoreg ot
elements more, once the water passes through thenfdtesill result in softer water and neutralized.

Zeolite slightly reduces the acidity of the water. Ligsxluctis required than silica sand dtats porosity and
density. It has a greater surface area and porosity. Rr®dwmeater clarity in the filtered water. Zeolite is the
most durable filter media (more than 5 years). Zewliteeases flovin equipment with multimedia and gravity
and pressure systems compared to sand filters. Parfiltestse utiliza una armazén de filtros para Rotoplas,
donde se sustituye el cartdn por piedra de zeolita. §-2823)

Fig.7 Filtrodepapel (Fuente: Propia) Fig.8 Disefiale carcasale filtro(Fuente:
Propia)
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1.2.3. Activated carbon filter: 1S
The activated carbon filter is of Paramount importanitkinva filtering system as it removes impurities
and contaminants as well as smaller particles, afeemtiter passes through a filter like this it will get glea
odorless water.
Some more of its applications are: removal of oditasprs, residual chlorine and organic matter from
process water when required. Preparatiofiavourless, odourless, chlorine-free wdtgrusein the soft drink
and food industries. Removal of chlorine and organic matten feed water for demineralization equipment.
Final treatment of sewage and industrial waste watemtove organic matter and odours. The filter used in
this case has to: ensure through its precision a caté&gjree of cleanliness of the liquid to be treated, ensur
through reliability uninterrupted and undisturbed operation oéttiiee system (medrano, 2006).
In this stepve choseo addanactivated carbon filteio the system. The following image shows hbworks:

(.f, 2023)
Agua sin_ﬂfm% filtrada
/// = oo
(S )

Cuando el agua pasa por los filtros
de carbdn activado, los productos
quimicos quedan atrapados en el
carbén dando como resultado
agua pura.

Es capaz de reducir la presencia de
cientos de sustancias [&liis
contaminantes y otros productos
quimicos, del agua del grifo.

La filtracion del agua por ¢arbén
activado puede ser de gran beneficio
para el cuidado de tu salud.

Fig.9. Funcionamientdefiltro decarbon activado (Fuente: Filtracion del agoacarbén
activado)

1.2.3. Caseto placefilters:
A wooden cabinet was buiib place the filters this cabinet has measwofed0 cm high by 50 cm wide and a bottofr80
cm there was also made the connection of the pipes th fiifls the physical part of the project.

Fig.10.Gabinete(Fuente: Propia)
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All the pipe used to connect the filtration systierRVC with a diameteof 3/4 inch.

This was followed by ph studie$ the filtered wateto confirm the qualityf the water, initially gohlevel was obtained
between 5 and 5.5 with which we determined that the watetegacidic, after the filtering process the test tesuére
acceptable, since our study gave a ph level between 7.5 andt8yas determined that the water is neutral and slightl
alkaline,

The salinity is acceptable as well as the color andfflaf the water since the activated carbon was vdegteéfe in
the filtering process.

Conclusions

A prototypeof a water filtration system has been designed and itgygisacloseto nom-127-ssa.
It is known that water filtration systems are importarbave quality drinking water, this contributes to the hub&ing
does not have repercussions on their health by drinking covatia water, and this alternative filtration is ayvgood
idea to support the supply of drinking water, since if flterainwater can reduce the overexploitation of Wellsaiemw
deposits
The filtering system (purifier) evaluatéd this research resultéd water fit for human consumption from rainwater with
some harmful characteristics. The materials used aketeaise.
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