CHAPTER I

LITERATURE REVIEW

2.1 Introduction { '
Studies related to water treatment and the filtering process fro pe‘r‘s‘;}&'ﬁve

of Figh and scientific perspectives have not b |scusse'g mprehen ‘%Iy until

M atm Rp\u{still have

for<{n mbrane water

Yv
R
O
X

now. Recent studies only discussed scientific aspects of

no serious discussion on the Fiqh@e,

treatment. Therefore, this study aims to 1dentify_an

Ua& membrane water

treatment and purification proce cardia I Spe@%ﬂve. Next, this study
“« Q-
suggests Muslims for the & comp me@‘s«he’s water treatment and

N
purification process madel. ‘%
c‘;j N

Existing studies als@ foc a'rtfs}qjentific perspective discussions on

water treatment ﬁ% fro lsewa plan@ reuse of used water by the application

N
of modern sce?ﬂ'w meétheds_s (:P'asmgy%ical processes, biological processes and
complex ieal progesses but en to treat water without Shariah-compliant
P
gui does not‘Convince

deli
: % C.)
th&% Inguish between scierkeand Figh perspectives, such as halal and haram, health

Lo .

A

a

=
ke

4

€ Muslim community. Based on the various factors

{

pment, environmental factors, physical and spiritual development, a balanced

oestyle and so on, this study is made up to identify and determine whether the sewage

treatment process that is used today follows the Figh or not.
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The use of science and technology in water treatment is seen as helping to
understand the reality of the world better today. Consequently, this study's final
objective is to review the water treatment process that is in line with tl\Ye:t
Shariah-compliant purification models in Malaysia that will be hig g@ This
finding will break the deadlock that has plagued Muslims over th and, at the

same time, contribute to society today and in the future to resohwm ore complex
hukm related to water purification. Y‘

2.2 Halal Industries in Malaysia

hukm of halal and haram in Islam. Muslims stress the i Me oft R?missibility

of sources to be consumed because \Miev Qt]we

development of human wellness a@o vel nt._\ ile, haram sources

are prohibited in the al-Quran, at‘ha}rr@conse o of the Muslim jurist
o

9 Q
(ijmac) that leads to sin and im dos rulhi hetal., 2011). Thus, halal
N
concepts must first be t’scugd to enlighte ¢ c@on about using recycled water.
he

Accordingtot I Indu{ eﬁ@ent Corporation (HDC), Malaysia is

the world's halaM ee@ues m@ge things related to halal matters in all
N
aspects. Sev@al enci ayla established in halal matters in Malaysia,
&

including:
4

: artment o Islami@\'/elopment Malaysia (JAKIM)

-
JAKIM’s role is to%ablish Malaysia Halal logo and implement the Halal

§ Certification System. It also covers the issues of Halal certificates for local

sour will boost the

.

and export markets, monitoring and enforcement of halal guidelines

2. Halal Industry Development Corporation (HDC)
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The role of HDC is to boost the Halal agenda in terms of standards
development, branding enhancement, and commercial and industrial
development by focusing on the development of Halal standardsw nd
certification and also capacity building for Halal products and‘services.

3. Department of Islamic States
These agencies help in monitoring to protect the Halw rity and issue
Halal certificates for domestic markets only T

4. Ministry of Domestic Trade, Co-operatives %me is’n (MBTCC)

itoring

MDTCC provides enforcement and mon; rograms 'ro chaalal

integrity, the Halal logo, and consumer est. MDTCC aimed to_entourage
’ M 4

ethical trade practices and to protect cﬁsumer M f X~

5. Ministry of Trade and Industry Q\ <<

MITI formulates strategiesmvdw es & courage trade and
Da ék o>

investment in Halal p C rvices. ‘Ml focus is not only on
;_'18. T SericE. MITKS
a

. _ N
promoting Halal p nd se but ‘Ke's a holistic view and has

N
worked with eWry 04 Fina el t@n and provide incentives and
ugh

support thro the K‘ ri‘{p}ocess. MITI assumes an active role

in pror@m zjlaysi Hala@ndard at the international level to be
N
use(%enc mark Pﬂe Im%#ational Halal Standard
6. a External Trade opment Corporation (MATRADE)
’
%RADE tl‘(e %Yﬁnal trade promotion agency under MITI. It
A <
\ ndertakes various@port promotion activities, including promoting the

Halal sector and participating in international trade fairs overseas, organising

Q specialised Halal marketing missions to selected markets, undertaking



advertising and promotion of the Halal sector and disseminating information
on market opportunities in the Halal industry to Malaysian companies.

7. Malaysia Productivity Corporation (MPC) \Y.
MPC help in identify potentials in the Halal industry and pro 'Saaining
and consultancy to SMEs and industries to meet Halvw-wdards and

requirements. V

8. Standard and Industrial Research Institute of M ayWIM)

SIRIM focus on discovering and developi chnologiesgto enable
industries to move up the value chain and aims to expand fr 'imf)tl‘;)@?mg
technology to solve technical probleméscove‘r‘in technolo at will

M N

help industries to reinvent their produg and

9. Department of Standard Malay%w
It is an agency under the anmth MQ
Innovation (MOSTI). @A%D%

“« Q-
assisting Malaysia\ elerate alalAﬁdustry by developing the

. N :
Malaysian Standard on Halal Foo | 3@0) also helps industry leaders
proa)t

develop and e Maldysia Ha tandards and continually develop

and up@ays-alHalal tanda@
N
10. Ecc{Mm ing 't}EPlﬂ)g-}
Qt ps fo bﬂe the Industry Master plan to strengthen its role and
b

YSL%)Iay an active role in

4

%tion. .
A 5
\& ME Corporation I\hraysia

‘% SME Corporation Malaysia provides matching grants to SMEs for Halal
Q product development and product formulation, sample testing, acquisition of

machinery and equipment, renovation expenditure for compliance with
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certification requirements, and other related costs for compliance with the

requirements of Halal certification and promotional activities.

12. Department of Chemistry \z
Department of Chemistry is the leader in Halal productsnalas and

traceability. They specialize in meat speciation/HaIaIQ‘A functions,

research, and product quality assurance. V

N

Numerous agencies related to halal matters in Malaysi e ovm\?alaysia is

suitable and relevant as a global Halal hub that can be,a reference pointgnt rnﬁti&\@ly.
| &
nth

According to Samori et al. (2014), Islam has laid

e general guidelin halal:
9‘, g Q.

per isgi\{)/le animals

mic giteS and ethics of

slaughtering, must be performed b
tool and last but not least, thir t@haﬁl -hal &

Q,I\)ingredients must not be

% 9 Q
combined, or come into contM haram Is su\ci\(as pig, swine, the dog either
. N
during storage, transport, cagking, and ser (@I et al., 2007). All these three
guidelines must be C();%d t% eﬁtﬂ)@ of halal and haram of consumers
products for Mu;&{.\ Q <$
N
JAKIe}Mnt duce }Mdg&gfan Halal Certification Procedure Manual

(Domesti@ Malaysia I:ﬁéﬁgement System 2020 and Malaysian Standard
’
é[ion

gthen coordin Tetween halal certification and halal products and

2019
>4
SAQS n Malaysia. There are several standards issued under the nine schemes for

sian Halal Certification as follows (Manual Procedure of Malaysia Halal

Qertification (Domestic), 2020):

i. Food and Drink Products



Food and drink products and beverages are made or produced for human use.

ii. Food Premises

Food premise means any building or structure, permanent 0% zfor
preparation, serving and selling food, such as a restaurant, caﬁSri?oakery

shop, food court, fast food restaurant, cake and pastr , franchise

restaurant, kiosk, canteen, hotel kitchen and other. V

iii.  Consumable Materials/ Products Y'
Consumable materials mean consumer goods ucts e@ood and
drink. * X

| | | &
iv.  Cosmetics Products P T
NV

\c(mta t with various outer

layers of the body (epidermis, h@ips n nal Qﬁorgan) or on
teeth and mucus channels in tmh. The so j cti_\ﬁ to clean, perfume,

change the appearance, i oaboﬂy‘%?a d @ct or preserve them in

% “« Q-
good condition. It is ah% uded p care:éﬁdducts.
N
v.  Slaughterhous ? ' l §
A slaughterhouse :; plaKo'r ié@the slaughtering and processing of

animals&) me@. @
N
i ocsh 1 (O
vi. Phar }Uwal rogucts 2 C—)
P)Qoeutical efers t fﬁéﬁd dosage products, including prescribed and
L& i
n

rescribed ed{cinaRTJroducts for human usage (biopharmaceutical,

Cosmetics means material and preparations f

: : N
C.)
r diopharmaceutical,Faditional medicine, dietary supplement and researched

§ medicine) that have been registered with the Drug Control Authority under the

Ministry of Health Malaysia.

vii.  Logistics Services
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Logistic means services for transportation of goods and cargo chain services

or warehousing and related activities or retailing related to managing and

handling food, beverages and goods. \z
viii.  Medical Devices Products 3 )

Medical devices are any healthcare product used to diagnos nt, monitor

or treat illness or handicap but excluding drugs (Johari W nnisa, 2019).

ix.  OEM (Original Equipment Manufacturer) Y.
OEM (Original Equipment Manufacturer) C y OE &om ny is the
manufacturer which offers manufacturing services to hMﬁiQ@h a
contract basis (Manual Procedure for & H‘gla Certifica '_}%%Third
Revision, 2014) Y' \ VP’
N
&

These nine schemes have guidelines Mfe rw neE{ halal matters. The
standards are as follows (JAKIM; 23. >

4

@

¢ 4Main Standards

N
Eam HaI'I Sta |rd%@lalaysia
Schemes

0: 2019 Halal Food- General Requirements
(Third Revision)

Food/beverage

/

Food Premise & 1500{0}‘9 Halal Food- General Requirements
L\ 4, (Y (Third Revision)
MS?B}Q:Z(KGB’S’IamiC Consumer Goods-Part 2: Usage of Animal
B

Consumers G
ne, Skin and Hair-General Guidelines

Q’ N
% " V), @565:2014 Halal Packaging-General Guidelines

General Guidelines

: MS 25% 015 Halal Chemicals For Use In Potable Water Treatment-

o~
Netics and Personal MS 2634: 2019 Halal Cosmetics- General Requirements (First
€ Revision)

terhouse MS 1500: 2019 Halal Food- General Requirements
Q (Third Revision)

MS 1500:2009 Halal Food-Production, Preparation, Handling and
Storage-General Guidelines
(Second Revision)

23



Pharmaceutical Industry MS 2424: 2019 Halal Pharmaceuticals- General Requirements (First

Revision)

Logistics MS 2400-1: 2019 Halal Supply Chain Management System — Part 1:

Transportation- General Requirements (First Revision

MS 2400-2: 2019 Halal Supply Chain Management Sys 2:
Warehousing- General Requirements (First Rev |

MS 2400-3: 2019 Halal Supply Chain Management tem —Part 3;

Retailing- General Requirements (First

Medical Devices MS 2636: 2019 Halal Medical Device — General Requirements
AV 4

OEM (Original Equipment - ‘

Manufacturer)

These primary halal standards and guidelines are differentfollo inwemes and

also adopt some other regulations and laws that incl iddique; e

1.

A
Source: Manual Procedure of Malaysia Halal Certifiﬁ%ﬁomeetic), 2020

! ko&s}v

Guidelines for Halal Assurance Ma y&e
Certification

Malaysia Protocol for the Ha nd Poul

Guidelines for Islamic Cle@ _\_

——Q:’J
Ty

Guidelines for Control etic Prod

Guidelines on Cos X)od ufa urm@ctlce

Pharmaceutic tion C ope tl ‘Qieme (PIC/S): Guide to Good

Manufactu Practlc dICI (?.rbducts
The pr edu of

¢

aﬁar

|g|o D b(i)'j
\
o 3

slaughtering Authorization by State

aysia Fodd

od Regulation 1985£)

Anlmal Act 1953 (Reviewed 2006)

1. Standards of Malaysia Act 1996 (Act 549)

S |
12. Trade Description Act (Revision 2011)
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13. Decisions of the Muzakarah Committee of the National Council for Islamic
Religious Affairs of Malaysia (JK Muzakarah Majlis Kebangsaan Bagi Hal

Ehwal Ugama Islam Malaysia) decreed by the states

14. Other related guidelines and regulations 5 )

These standards and guidelines are interrelated to each other to4e referred to as there

are supported and completed each other. Under the membra ter treatment, the

related standards are MS 2594: 2015 Halal Chemi se 'n' Potable Water

Treatment- General Guidelines and MS 2200-2:2013,Islamic Consum oodg—s}lsa'n 2:

l

Usage of Animal Bone, Skin and Hair-Gene uidelini.s. he IMS : 2015

specifies requirements for Halal chemicals usea% potal M treat ag\'(-) Processed

chemicals used in treating raw water Q@, pot Té r pngu tion fulfil the

requirements that align with the Sham w? ant_‘r\e lations or laws in
A

force in Malaysia (Mohd ImraE%Q 20415 c}

9 Q—
ussed mic @sumer Goods-Part 2: Usage

. : N :
of Animal Bone, Skin dWene | Guidelin '@brelated to this research. Both
'S

standards specify requ ts f% aterj especially for the filter's material

sources and thg@al nlateri use potable water treatment. Processed
N
chemicals uﬁ%eat' geth \yl/va(egtfuring potable water production fulfil the

requirem@t align with t ah law and the relevant regulations or laws
W A

alaysia. 'So, fﬁis membrane water filter is categorised and monitored

MS 2200-2: 2013, w

enfor
&Y
uw scheme of consumam'e materials as the membrane water filter is used to filter

ater consumed by consumers.



2.3 The Concept of Water

Water is a blessing God has bestowed on humans and is an essential element
in human life (Mohd Mahyeddin, 2016). Water or H20 forms are the basis 0% ily
fluids, including blood, spinal fluid, saliva and joint lubricant. Wat i(s';:rucial
concern for planet earth and its inhabitants as it makes up two-thir uman body
weight, regulates body temperature, maintains health, personal ngjand general

hygiene and is indispensable in agriculture and industry. umould die within a

few days without an adequate supply of water. So, Is es'the @ater and
. . . @
its conservation very seriously. ' L}Y'
There is much evidence in the Qur'a the hadith that fon the
b
N
ra

importance of water management and cons&ation. ni wdence has
mentioned water 63 times in the Qur’a@Ba i and (En‘gst reached 1%

N
water Qe&/king thing. PI they&t then believe?”.
\'s

A \c.}' (Al-Quran. Al-Anbiya’ 21:30)

Qii ayat refers to water as the substance that sustains life and the key agent for
purification. Muslims believe that water is a gift from Allah and proof of Allah's

existence, greatness and uniqueness. Allah calls on us to contemplate the rain, the
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rivers and the salty and sweet water, and He calls on us to recognise water as a sign of

His gift. Next, Allah also provides us with the water we need as the following ayat:

P o o A LT Lo (%2 - T . ’///‘2 PR & _ e P
SEG a5 S5 lis Ly GG LG (el o2 ST 05l o3Vl o2 MGl 2T

2 P P . Lo ats 2 Ao
%59%633#3?@‘&‘“/‘&%~5@0‘&z

Which means, “Or, who has created The heavens and th tKAno'who sends you

down Rain from the sky ? Yea, with it We cause To grow,well-pla hards Full
'Y

of beauty and delight : It is not in your power To cau growth Of t’e@hem.

(Can there be Another) god besides God ? N are a p’e ho Q/Mve from

justice”.

\{\Vz-

|-Q@‘. Al-Naml 27:60)

Meanwhile, the hadith%ﬁo ﬂet M a.mm(a&&%w, if referred to in the
book of Sahih Bukhari, hom l 1 u@adith 569, discusses water
8 hadith

management and am almost a@'are all authentic (sahih) hadith
4 2 &

(Ahmad Zaharuddifis2004). Tr

highly emphasi 'e$ns| :

of the Prop eg@wam ad sa in{4@ ars ago, and this continues and is also a law
X

N
orced.fr inci@til now.

he evidence can be @?ﬂ a provision of the first Islamic Civil Law Code in

%

n sei{he'lmportance of water management is

ob]

ana@ént has long been featured since the time

*&kish Ottoman era, namely Majallah al-Ahkam al’Adliyyah, which provides the

d cts of rights to water and the ownership and sharing of water reserves (Mokhtar et
al

., 2015). Islam demands its believers to use water wisely and frugally, so it is also

necessary to avoid excessive use in worship. This can be seen from the action the
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Prophet Muhammad saw in using water during ablution. Meaning: Prophet

Muhammad usually bathed using one sa’ to five muds of water and performed ablution

with only one mud of water. Even in carrying out religious demand&g a

S
performing ablutions and purifying the large and small hadath, Muslims‘are obliged to
save water even when using flowing river water, and they also ne e frugal. In

addition, the King of Sri Lanka in the 12th century, the Parakfama Bahu the Great,

also established a superior level of water management by Aol the principle (De

Casparis, 1975): .\d
@ \Y-

| &

‘Don’t let even a drop of rainwater fl to the igza ithout be@mg

human benX" R ng
L

\ )

This principle means that humans“ean m& st _uEQf water resources

without being wasted. Water is a ceaht tgﬁ ed '@)%e of the earth's natural
‘% X

4]

he sph(ﬁﬂs one of the most critical

—

ecosystems, namely the hyw e.
N
S natdra egsiﬁem apart from the atmosphere,

environmental components wheI eart |
here )/I

lithosphere and biosp eer%' 1®&ese four major components of the

environment ne@are@ giver@ntion by human beings and always be
N
at a point of @U‘um Ifmotb ?':e welfare of beings on earth will be affected
h

hzlﬁfphere is a natural component involving water

by varion.%l disasters.

. s
elements e earth's Surface, ,@énd soil. About 97% of the earth's water resources
a%w ter and cannot be use}c?or domestic purposes, and only 3% of water resources

e,

used for domestic purposes consisting of ice, groundwater, river water and well

Qater. This water source is used for agricultural, industrial, commercial, and public



use (Yosfadri & Hashim, 2019). There is a variety of use for water, as mentioned in

the Al-Quran:

< 41 t o T ke RT3 Y PR ST T
QTR PPN S R S RSP TAET

" Pl

Which means, “And We send down water From the sky ccorzg to (Due)

measure, and We cause it To soak in the soil ; And We?w'wly are able To

drain it off (with ease)”.

I-Mu un. 23:18)
Ny
| S
b4 \/‘Z’
This water source has many uses and importancgn hu ife,.s0 it is,recorded about

water use in the Quran.

%
Oe

D

Uses of Water

Table 2.2: The Us Qit pin the P spect@oftheQuran
% N =

\SV Surah

]
Y »" Al-Nahl (16:10)
| I-Wagqi’ah (56: 17-21)

Human and animal drinks
Fertilizing the Plants
Physical and Spiritual CI

gent (use" 2 " Al-Muddathir (74: 4)
for Islamic remedy and religiods purp Y Al-Anfal (9:11)
\./ - :
Fertilizing nature, ﬁwe Ian‘scap % Al-Nahl (16:65)

balancing the eco Al-Rum (30:24)

7 X Al-Haij (22:63)
Sources of liv 'Mrou h econ ic | » O Al-Bagarah (2:22)
activities (agr%, lantations J' C—) Al-Jathiyah (45:12)
fisheries) - k3 Al-Ma’idah (5:96)
@cal corfmun ati 5 Al-Lugman (31:31)

Y" Al-Mulk (67:30)
(,}f Source: Mokhtar et al. (2015)
N

The Quranic verses prove that water resource is vital and will affect human life
if. not appropriately managed. Proper and effective water management is critical
because it will affect water quality. As water is essential, humans recognize water by

celebrating world water day every 22" March every year since 1993 to appreciate and
29



raise awareness that 2.2 billion people are living without access to safe water and how

action is being taken to tackle the global water crisis. This is to support the

achievement of Sustainable Development Goal 6: Water and Sanitation for aﬂ.g(;m

(United Nations, 2021).

Table 2.3: The Theme for Word Water Da\,:

Years Theme T
2015 Water & Sustainable Development
(Air & Pembangunan Mapan) N '
2016 Water & Jobs \d
(Air & Pekerjaan) P —
2017 Wastewater ‘ \\(ﬁ
(Air Sisa) _{‘)
2018 Nature-Based Solution For Water (Peny ian B?as ska emula?di Untuk
Aiir) A v o AN )
2019 Leaving No One Behind ‘ - N\ R o
2020 Water and Climate Change \‘ X N Q\Y
2021 Valuing Water o <« &
2022

Groundwater - Making The Invisigle Visible

XD

WORLD

WATER DAY
e®e

MARCH 22

4
N

A
S
&
% ? ’ ) é\\ Source: https:/Awww.worldwaterday.org/
RN,

ure 2.1: The Occam(f\’of World Water Day on 22 March Every Year

Water is the most important source and foundation of life's growth. The

\considerable role of water in this world is undeniable. According to the United States

Geological Survey (USGS) (2010), the earth's total water content is almost 326 million
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cubic meters. Theoretically, as much as 72% of the earth's surface is covered by water,
but 97% of the water is saltwater and is not suitable for conservation. 70% of the
drinkable water is ice-like, while less than 1% of the world's drinking water can be
utilized directly.

The excess of water resources is not a problem for the worlek lation, but
what becomes a problem is when several countries in the Woﬂ\;;ﬁl:ng trouble
getting clean water sources that the population can use. e&?the best and most
effective method for water conservation must be i nted i ‘nana ing water
resources because water is an important element thatgan maintai th;\gbf.@man
life to always be in harmony and comfort. On%inig’a{ es m!lQ?ﬁrzg and

a ngg}ésity today

conserving water resources is through water tre%ent , IS

(Konda Reddy et al., 2017). Consequent@! has
d % i

applying the purification metho

Flw
purification water method raises %btamw%ﬁn
c

dea Qj\rgusing water by
ir al-mMa’. However, this
as &36\ method applies treated

4]
lean a e ng(eUbstance in the zahir view.

X~ =
(,) N
2.4 Water Treatment Pusi.@ PP:) History

Water is &}tial g@and p\ ical element in daily human life and, by
its innate nat@old ndm?,'a\’hidxgﬁ] reduce heat and clean the body. Humans

have m eﬁ;r#r e Q@C%aintain the cleanliness and freshness of water
4

to be“co ed. Purifying w@'is not a new method for obtaining clean water
2

:w; It has been done since‘ancient times and will continue until the end of time.

water or sewage water, purifi

also required Muslims to use clean and pure water for religious purposes. So,

Ohen the water is contaminated with najasah (mutanajjis water), fugaha’ almost

agreed that mutanajjis water could become pure when having the purification process.
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The methods of water purification from Figh perspective can be simplified as as

below:
Table 2.4: The Purification of Mutanajjis Water in Fio{\:
L \
Quantity
Madhhab Methods 2 qullah)
Hanafi Tarigah Mukatsarah quired
Addition of muzlaq water
Tarigah Nazh
Removal of najasah and disposal of water
Maliki Tarigah Mukatsarah ot required
Addition of muglaq water
Tarigah Nazh '
Removal of najasah and disposal @f water
| &
Addition of substances that ¢ inate _\
najasah
EEVAN
Syafie Tarigah Mukatsarah lred
Addition of murlaq waw w\ E\
Tarigah Nazh % <§
Removal of naj M sposal of w. O
Taghyir \T /(\
Natural ch N
@ <
Hanbali Tariga atsarah required
Additi tlaq wate tanajji Jéﬁefter
zh
Re 0 fnaja h and/dispo water
Ta 4 4(/
\atural e E(J
'\& (?é ce: adapted from (Salleh et al., 2021)
While th atlon of 3 scientific perspective also started with the

varlei 0 hods sug steﬁ to ;ﬁb’duce clean water. In a book published in 1948 by
t merican Water Works Aﬁomaﬂon titled "The Quest for Pure Water: The History
% ter Purification from the Earliest Records to the Twentieth Century”, the authors

eculate that the pursuit of purifying drinking water begins in prehistoric times.
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However, the earliest documentation on water treatment methods has been
found in Sanskrit and an inscription in ancient Egyptian tombs. Many water treatment
methods are mentioned in Sanskrit medical books known as Sus'ruta Sam m
began in about 2000 BC (M. N. Baker & Michael, 1948). The meth sm tloned
were boiling water, water heating under the sun, dipping the heat lnto water,
filtration through gravel and sand, Nirmali seed (Potatorum ) and a stone
called Gomedaka. While on the walls of the tombs @f w kings such as
Amenophis Il and Rameses Il, who reigned in the 15 3th ce t ries, it was said
that carvings or apparatus pictures were used for water purification (@ ‘B(m &
Michael, 1948). ' 'f)

s b §
fw te(\p/urlflcatlon

Subsequently, in the 9" and 8™ centuries, ‘the dev

methods with the creation of more syste@

such as Hippocrates, Diophanes and %s and als

ns and Greeks,

ea&gslamlc chemist in

the 8" century, Jabir lbn HayyaE baer Kn%lyG be '\he western world that

o
suggested the use of the smN S as a of @ﬁ’cation of water. Exploring

N
the progress of civilization,amore m dern th@his water purification process
was officially maugurate n 18& P@@ town in Scotland introduced the
world's first Wat atl plan The uses gravel and concentric sand filter

to treat wate en he trea }’va dlstrlbuted to residents using horses and

strollers
technol as de'ﬁ'("loped years ago and has continually evolved for

p poses, including p(ﬁble reuse. In addition, water reuse started more than

‘%00 years ago during prehistoric times and until today's modern century. The

Q/olutlon of water reuse technology can be explained below:
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2.4.1 Prehistoric Time (ca. 3200 — 1000 BC)
Homo sapiens (modern human) was the human that lived on this earth, and

they survived as hunter-gatherer (Vuorinen et al., 2007). The first human coﬂ{ws

were scattered over the wide area on earth, and waste was decompose atural
cycles by land (Lofrano & Brown, 2010). Early communities' nhoma ter caused
limited disposal problems because they moved when existi tions became

unlivable (Angelakis et al., 2018).

2.4.2 Historical Time (ca. 1000 BC — 330 AD) .\d'cgz'
The human communities during this pe@ere the established ‘%_e}manent

settlements, and the disposal of human excre elther he ground

surface or in holes dug in the groun @1 a gr'\u ex ievolution of

collection systems for both Wastewater andials rm T st indication of the

utilization of wastewater for wr% il 5]

Bronze Age civilizations w ans as;’:djed a

dispose of wastewater ma and agricul lur
S\

purposes (Angelakis e

N l\: 35"
\'\/.\?%&

Y

N
\C.)

rlcultural land was in

"’@

ced sewerage systems to

%

for irrigation and fertilization

(a)
&
N
N
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(A): Water and Wastewater Conveyance Facilities to Transport Water to Farmland
(B): Water Storage for Land Application Purposes

<Source yls'etﬂs(zom)
Figure 2.2: The Facilities of Wastewater c Qﬁ Anc@( imes

Next, the advanced sewerage and dramgstem that every ho@ was connected to

the main sewer to ensure proper emov \I Q@n holes were provided
to ensure the system functio pro |a1‘ely<@f ntained. The wastewater
collection systems evolv settl nts developed based on the
observation of f|OWI a Ilectlon facilities were open
channels, then ev v ereé{th flat stones and closed conduits or
tubes. o
¢
! cj’
&
v $
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_hle: 4\geg\|:;t _61:(,\59%.18)

Figure 2.3: Sewers and Drains Used to Collect and Convey Wastewater to

Central Sewer
\4

o 8
/
&/

2.4.3 Early and Mid-modern Ti ca. 1400 -1

This period shows that s G’ practi \Igg ds.the great epidemics in
| | @ S
several world regions, whlc\ e developmefit o@‘rluent disposal and reuse
practices. Engineered Ianv |cattn systems @ved, and faeces and urine
(
separation were pra% ext, |.g bnj;trigknt methods were used before
discharging the &%@efﬂufn \rand a#ffeshwater bodies by using various
€

methods like Iw tic ta ritact @s, trickling filters, and intermittent sand
¢

filters (Angelakis/et al.,[2018). Q
& »
v ¢

Z.Antemporary Time@oo AD - present)
\?The advent of the twentieth century brought developed technological and
[

N,

centuries, water has been reused for various areas when the water has been

—+

ntific innovations in implementing wastewater treatment plants. During these

appropriately treated and improved effluent water quality beyond agricultural and

36



landscape irrigation to recreational and environmental use, industrial reuse,
groundwater recharge and potable reuse (Angelakis et al., 2018).

Various water treatment methods and the process has developed ng.s
like screening, filtration, microfiltration, ultrafiltration, crystallization, %atation,
gravity separation, flotation, precipitation, coagulation, oxidation, extraction,
evaporation, distillation, reverse osmosis, ion exchange, electr 'mlectrolysis,

adsorption, setting-out, centrifugal and membrane, separation, fluidization,

neutralization and remineralization, reduction and oxi nd o' on ran Ali,

2012). These water treatment methods can be comkined depending 'he't@? of
(.;)
contaminated water and prospective purposes ( berg et alj S

2.5  Previous Study on Water T@

For the general public, when cal "treaujk

o

it_'ﬁ tomatically in the

image of their mind the sewage er}mtﬂﬁ%’e ev@tank behind the house
9 %
is processed into clean Waterﬂm ogma i ind&f"thinking is a limiting factor

N

in our society because,of thelr limited sco f%‘ t and resistance to exploring

= ———

knowledge. But in fact, t nde%' of@ed water is more broadly defined,

and the debate abeut it sti@ the p@ arguing and throwing ideas. Hence,

N
this study is }kal ement j,llwm%ﬁen the door to the discussion on "water

purificati the perspective of&igh and science. It will also clear the confusion
’
an(q}wo the co unl':y's\c‘;%'cerns about the hukm and its problems.
<
\ oking at the Writing\sand studies done by previous scholars, the researcher

‘% that most of the resulting results were more likely to be scientific studies that

Qscussed chemistry methods and water physics laws which were adapted to the study's

title to allow contaminated water to be treated and recycled into clean water to be
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conserved by life in the world. In other words, all the methods created by these scholars
allow contaminated water to be treated in any way, even to eliminate the substances in
the water. For example, the paper entitled "Solar Photocatalytic Proce@
Purification of Water: State of Development and Barriers to Comm cla tlon

published by Elsevier in 1996, explained that over two decades earch is to
illustrate the best method of commercialization in treating con d water using
the 'Photocatalytic' process (light as a catalyst). This st y s to make the sun a

source of light that will contribute to the smooth runmi th%tedrtreatment

@

process. I C}VC
Many other studies have been regarding eused v;/'at pracess. éé!udy on

"Solar Photocatalytic Process for The Purification of W. \Stqt of D vq}o/pment and

Barriers to Commercialization” (199 \% he :am
the

in treating contaminated water usin taly i
and the other study is about the actlgp re

d of mercialization

oces Q|ght as a catalyst)

A
cle@g\water (Wastewater and

Water Treatment). Next, “S Treatmeént, i H‘(‘)t ates” by Duncan (1994)
reviews the process a mWntatl,n used to tr @astewater and clean water.
While in otherh r?'a{f},tlcle published by the United States
Envwonmental P ectl !ncy PA) "Wastewater and Water Treatment",
this article d Is I r%iﬂypesgﬂf water. Explanation of the types of water
divided i e, namely /drinki ater, distilled water and purified water, can

’
owS erview f anﬁ' reatﬁ"s on the introduction of treated clean water. This
a I

e also briefly discusses th %types of water purification processes commonly used

‘%ustneg such as distillation, deionization, reverse osmosis, and carbon filtration.

0 onsequently, this article can help the researcher get a clear picture of the general

introduction of water types and the water treatment methods that are commonly used.
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Researchers also refer to the book written by (Duncan, 1994), published by

John Wiley & Sons. Ltd with the title "Sewage Treatment in Hot Climates™, in whic

=

o

the author describes the process and implementation used in treating Waste@:
clean water through 14 illustrated topics in this book. It also reveal bﬁndard
methods used by hot climate states in water treatment and rovides an
introduction to wastewater and how to treat it. Chapter 2 in thisybook also describes
the basic types of microbiology commonly found in contaminated and treated water
and the importance of these microbes. This book ¢ u un@ythe water
L ]
treatment method. I "}VC
In addition, in the Science and Technolodﬂ‘Ecyclop}di , th booi\g}mmistry
5 Volume, published by Dewan Bahasa & Pustaka, d Nater OQ’;/ chemist’s
perspective and explained that the cause Wn ue to refractory organic

compounds such as aromatic hydrocarbon'éom eun\ds

D
=

both compounds are organic co u& trn e nat e sy@ndergo degradation or

decomposition process. é Aj qA(g-

Based on the p vi@ies,‘t an elc@d that most writers who tend
to the science field %in t eo'srwf;fajqpinion, which is the usual water
purification met@.ou ‘egar 0 its @ity for Muslims. There is no detailed
study of Wh%Ne specific ?bd Q;%?for water purification today follows the

Figh metb%ot an Mnﬂ.ld 0 far the purification method meets the reality
y.

s
of th im commu X~
>
\ wever, several pas%{udies in Islamic or scientific perspectives relating to

, such as by Md Yunus & Abdul Manan (2004), regarding the status of using
QEWater as drinking water and for domestic use. The treated water can be used for

ritual purposes such as ghiisl and wudii’, and the study pointed out that hukm of using
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NEWater is haris because this water is pure and can be purified (mutlaq water).
Another study on water treatment from ablution usage is to be treated and reused for
domestic use after the treatment process (Misbahul Muneer et al., 2014). TI‘th ath
Figh book also served about the water and focuses on water treatment @caﬂon

from the Figh perspective in Mawsu‘ah Ahkam Taharat Al-Naj

Bayan Kayfiyyah Tathiruha wa Al-Taharah Minha, by Umar Dibyan (2005).

This study attempts to see the 'symbiosis' bet en?s?two branches of

knowledge (science and Figh) and tries to translate a he@fying the

methods discussed by previous and today scholars@f Figh . Amongthe quh\Bb‘bks

that can be used as references to this issue are the Kk Mau? Ahkam @rat Al-

Najasah 'Ayanuha wa Bayan Kayfiyyah Tathz‘Ra wa \;“&harah i!z?raf by Umar
Dibyan (2005). The author describes th eth j)f

the najasah can be cleaned. The author st t th

E akj\ 2
be purified, it can be used by d% so* an throquFseveral other processes.
Making the dirty water 'hala Iso requ S mcﬁéd If water is rated less than

two qullah, it can puri b |ng lre w e u reaches or exceeds the rate of
aI

theqa r contained in

r &Qning najasah is to

two qullah. This metho i Jcﬁ};he book Al-Muhadhdhab by Al-
Shiraziyy (1996 e IAW |s 0q |n Al-Mu ‘tamad fi al-Figh Al-Syafi ‘iyy
by Al-Zuhai 13) ndthe_t h‘g,ah ter This method is known as mu ‘alajah
method ,

: igh boo kgéss@e hukm of used treatment water and how the used
r

to be purified in the qu\lbadah focused on raharah najasah s title. Taharah is

purity (khabath) or najasah hukmiyy (hadath) (Wahbah, 1985a). Taharah haqigiyy

Qﬂ‘% ept of purity, sanitation or hygiene that is clean from the najasah haqiqiyy, is

purifies the body, clothes and the environment from impurities or najasah that can be
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seen, like urine, stool, blood and wine. Taharah hukmiyy is purified from the
uncleanliness that cannot be seen, like breaking of ablution (wudiz’) or ghusl (bath).
The Fighi methods related to this water treatment is masalih mursalah a xl
(Al-Zuhailiyy, 1985).

Next, the fatwa issued by the website of the Islamic AffalrsVW gf Affairs
Department of the United Arab Emirates (UAE) mentioned i tW number 1191,

dated 18" June 2008, that the water of the mutanajjissbec purlfled with the
abundant water poured upon it until its the impuritie i Q?e water is
in substantial amounts, but there are a few najisgin it, so it does 'crfamg‘the

Ca)
Iami@‘fairs &

condition of the water, then it remains pure (G
Endowment, 2008). This statement is seen a ore \hg
opinions of the other school scholars. %\) 0\

Then, in a forum, Naifal Jurayd%xpll Iy ne&@wews of the four

major schools about water and tE eratﬁﬂ%gyf t a@)ﬁ so explained in depth

Syafie;whigeh is d:?fded into four parts; the first

is pure and purified water (w'q Watlr) Secondl ﬁre water can be used only in an
% 'S
ack

la
emergency or due to | at be'c |fﬂE;Water is too hot (musyammas) or too

the type of water in the mad

cold, or the Wat e ar Wher t and Tsamud are punished. The third
is the musta er ndtﬁgﬂh I water of the mutanajjis. This division of
water is d by ym $ etail by referring to the books such as Kitab
Bada'ia a'i‘(Al-Kasantyy, 1§9’8) Al-Muhadhdhab (Al-Shiraziyy, 1996) and Al-

w Al-Nawawiyy, 2003~ The writer also explains the stages of wastewater

ent, which is synchronized with the Figh method and encloses the fatwa issued

0/ the Council of the Great Kingdom of Saudi Arabia, which requires chemical

wastewater treatment.
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The fatwa issued by the Council of Muslim Constitution of the Muslim World
following the 1398H shariah in the city of Taif in the 13th Council of the Senior

Council of the year also mentioned the necessity of using the treated eWater

because it has removed the najis inside it after undergoing purification SOCQes and
then removes the smell, colour and taste of the faeces (Scholars, 19 fatwa was
issued after a careful study by scientists and scholars to solve rablem of lack of

clean water in several countries due to excessive pol tiow other factors. If

examined more closely, it can be seen here the s f these two branches of
knowledge moves together but correlates with each @ther. ' . C}Y'
So, one of the recent water treatme d puri‘l:ic ion/ tech 'h?gies is

membrane technology. When focusing on theqse of

recent technology for water treatment n@}éarc

and effectiveness of using this technology(Zirehpour

M e teihw}(’)gy as the

owledge the advantages
mz&916). The literature
A,

about this membrane technology cea}d o e Sssf@guing that this technology
“« Q-
is adaptable and being devel er time. A%
Y. ’ N
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The idea of membrane dates bac 138,& n J Abbe l\hget, a French Cleric, first
q Q

discovered the phenomenoN SMOSIS; ell- rved natural process of

Year

N
transporting water in nts%m rootl to | e's ( etal., 2022). A membrane is a

thin semi-permeable barri hic.b{ stwoephases and restricts the transport of

various chemica@lect@er (N tal., 2022). A membrane is defined as
A

a permselec@(ier etw y\,o geneous phases. For many processes in
wastewat%!mer}, e ra&q’ects the pollutants, which may be suspended

or di and allows the “@ed” water through it (Zirehpour & Ahmad, 2016).

ha

(..)
Wt man et al., (2022) (ﬁnpared the function and effectiveness of conventional

0 embrane-based water treatment systems that shorten the phases of the treatment.
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Figure 2.5: Comparison Between Convehtion Andi?/le ane V@r Treatment
It is also mentioned that the wate iajedﬂi oupra V\@Sm'sources: groundwater,
“« Q-
surface water, seawater andﬂg ter, wh be for drinking and potable
N
water supply. All the waRsources'migh contain=various pollutants, and suitable

treatment is needed to ove_ disease"cau agents in water. For example,
\

groundwater co@ha rLini sus ed solids, organics matters, and other
potential fouemi

configura%an be
St s

highefys ded solids, di£olveﬂ'6rganics, and microorganisms that require further

o s
4

N
‘aJe v@&/ Therefore, most of the membrane system

S
S o
= o8
—
x/@/
=

d ffor ndwater. While surface water typically has

4

(.)
tr%n and filtration. Seaw?f@r might contain high salinity, where the total dissolved

‘% (TDS) is around 35,000 ppm, and it is vital to treat seawater and convert it into

otable quality water. Rainwater is considered a high-quality water source, but it might
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be acidic due to air contamination. It could be exposed to zinc due to the rainwater

collection system commonly collected through zinc roofing (Othman et al., 2022).

Two compounds exist in water which is organic and inorganlccmund

Natural Organic Matter (NOM) is a complex material discovered in ga&water and
surface waters. While it is not toxic, the presence of NOM can decre e quality of

the potable water by modifying its colour, odour and taste. InorgNompounds such

i Zom um, copper and

lead might be present in the water source due to in iallza}'on d anization

as heavy metals and pollutants such as iron, mercury, ars

3
(Othman et al., 2022). Also, there are advantages disadvantage o’ r&e@gr:me
technologies for water treatment, and it s sing Jore-tr mep{/‘@hd post-
treatment for the membrane process to red$; \Ig. ~é\v~
The membrane process has t@ly used 1 ny @8@ such as in the

manufacturing industry, and it is cnsi ered to \n&%th @ﬁcost-effectivewater

treatments available and saves sourﬁ’es begalse of@good treatment effect, it

can be recycled and used to Me CI e eco |c social and environmental

benefits, especiallym% ter treatment sdao@tal 2022a). The function of this
|nt e [

.'
membrane technol stry Qp improve the water quality for use,
reuse or dISCh e e e ment, esEleéally for wastewater treatment (Issaoui et

2022a)T re fo rtyp of&ne&(ﬁ?anes namely ultrafiltration, microfiltration,

reverse sm andgn ofjra |on.é§3aow et al., 2022b). All these types are allowed
Qso utions and porous@:'z;) their layer or membrane surface.

Various applications and utilization of membrane technology can be seen from
v

arious usage in industries such as food industries (like fish, dairy, meat,

Q&getables and beverage processing industries which produced wastewater commonly

containing high organic loads), pulp and paper industries, textile industry, laundry
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industries, landfill leachate and so on (Zirehpour & Ahmad, 2016). All these industries

produce chemical waste that flows through wastewater to the environment. Types of

p—

membranes are used to filter different solutions. For example, an uItraﬂItrN F
membrane is applied to remove suspended solids and microorga &f m the
brackish water (Nath et al., 2022). Reverse Osmosis (RO) syst ve become
ubiquitous in many applications, including households, hospiu3:ries, power
plants, pulp and paper industries, semiconductor manu ctWacilities, manned

spacecraft, etc. RO is used as a concentration step atavarious Stages of progessing in

the dairy, food, pharmaceuticals and galvanic industkies and could effegti elf/Q ve

.\
f
dyes sql'rs and dye
Ip aqui};per industries.

tio&g%eavy metals from

most salts to the desired extent (Nath et al., 202

Nanofiltration (NF) finds its appllcatl in

intermediates from wastewater genera te@ le,

It is also used in the recovery of bleachm luti s, s
acid solutions, antibiotics fr om cth r@eval of natural organic
matter, degreasing agents, te, su mtreﬁﬁmd fluoride from a large

number of wastewater, tr F finds its'a pI in removing dyes, salts, and

*

dye intermediates from tewﬁ raéém/ textile, leather, pulp and paper
industries. It is @ m@ery o aching solutions, separation of heavy
metals from @uutl ssanti o‘y!:s ﬁag'f( pharmaceutical waste, removal of natural

orgam greas g : ﬁ{{hate sulphate nitrate and fluoride from a large

num astewate stregm@e application includes cell harvesting from the
f t ation broth, fractlonm\(an of milk proteins, production of high-value whey

% concentrates as well as whey protein isolate, the concentration of vegetable

oﬂd plant proteins such as soy, canola and oat, corn syrup clarification, clarification of

fruit juice and so on (Nath et al., 2022).
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Recent trends of membrane application in wastewater treatment processes
indicate that instead of using one stand-alone membrane unit, a combination of two or
more membrane processes or even the integration of a membrane and non-m ne
process proves more effective in achieving the objectives of Wastewat—exceﬁawation.
UF and MF are gradually becoming suitable candidates for processyi ification in
the integrated pre-treatment of water and wastewater. bination of
coagulation/UF can also be considered for surface water; ang relatively high

levels of organics. UF can act as a pre-treatment of R itto odq@?ure water

23
(Nath et al., 2022). I c§'
Issaoui et al.,, (2022) discussed the of m‘gm ran tec@bgy in

Y'. N .
wastewater treatment and also the challenges™and is M come Qut from this
application which are membrane fou%\%/ Qr')«e

developing the separation between squtX,'nsuW?
0

ty aglg hort lifetime,
cti onllutants and the

need for new and improved modéeling dﬂ atiop t Isc%d these issues lead to an

9 %
increase the operating and enw st. The tion &ﬁ/future prospect to increase
N
the effectiveness of m br% te chno’ogy sl h@hted; the development of new
membrane materials and acessﬁ g'ca‘tﬂjstainability and circular economy

concepts in sug@env@ally f@ly chemical agents for cleaning the
N
e
membranes. (\ R', (,)
i

R%or regycli blutien water can also be a strategy for water
’

cons:a , especiall for{/lu.s&, s, as ablution is a compulsory part of Islam. Many
re% rs have studied the?&z of reusing ablution water for various purposes. For
le (al-Mamun et al., 2013) found that used ablution water is not polluted much

Qd can be easily recycled and reused for general cleaning and landscape works after

sand filtration. This is what he suggested for IUM Masjid to reuse potential ablution
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water to conserve the water. While Rahman et al., (2016) mention that A Muslim
approximately utilizes 25 litres of water for five daily prayers and suggested to reuse
ablution water for ablution purposes instead of for plant irrigation and toilaﬂgn.g
by using conventional water treatment focusing on ultraviolet lightyto disinfect
microorganisms. This sustainable device, called ReWudhuk, is purv‘designed to
treat musta 'mal water from ablution to use in the mosque. N

While Suratkon et al., (2014) suggested Sma ?'for recycling the

ablution water. This model also uses conventional w; atmen s!/ste focusing

on chlorination, filtration unit, and sedimentationk, Though, most s' sﬁjccg'on

recycling ablution water suggest that conve water treatment f-\reating
7 Y

ablution can be reused for various purposes. ? \ g
D \? &
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