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WATER TREATMENT AND PURIFICATION IN FIQ Al\mIENTIFIC

PERSPECTIVES Yv
| | &
4.1 Introduction 2 ‘T
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This chapter reported on the research fin%g fo \eﬁ(st objchVe and research

question. The first research question is @gr tr

and science perspectives. This chaptereiscuss S e t&water treatment and water

purification method from Figh per i sp sin@mbrane technology and the
&/

@ , esPecial
char@eristics, material, function, type

concept of membrane water trea%&t ba,

and so on from a scientifi@t.ive. Dj ( §
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Wa%ksynm } cleanliness or raharah in Islam. The Arabic word for
purificaﬂ'& raharah which lit r@y’ means purity from an Islamic view. This term refers

to ‘@of cleanliness in which a Muslim must perform certain acts of worship

( rrahman, 2000). Taharah is a specified method of cleansing that is conditional to
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prayer validity. There are two types of raharah (Jabbar, 2005):
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i.  Cleanliness from hadath - invisible impurity
Cleans oneself for performing ablution (wudiz’), bath (ghusl) or tayamv?.

ii.  Cleanliness from khabath — visible impurity (\

Clean oneself after istinja’ and remove impurities from the hwkbody clothes

and place of prayer. ? '

Next, things that can be used for cleansing (muzahhirg e divided into four
; ab

which are clean water, clean soil, clean stone and currying t}ar 2005). Here, the

importance of water can be seen as one of the tools for nsi g ater is of
profound importance in Islam and all human bemg@ Watenye &n@od health
for Muslims and also the water enjoys partlcular ance«for itsUse m%;lsl‘zu‘tlon (wudi’)
and bathing (ghusl) (Faruqui, Naser et aI Y 0 0\

%
O
I

4.2.2 Magasid Syarzah in Wat$ﬂ)\e t c}
¥
Magqasid Syarzah can bew dast o0se a&‘(/\/lsdom behind the enactment
of most of the Shariah %bn As‘ur, 0‘1)\“5, s a purpose in Islam through the
:
Shariah aspects outllnw ‘
hereafter. Maqdad@ ca [

n creatQ_/ man welfare in this world and the
(necessity), al-i t (importance

—-q

—

d int(ﬁhree forms or rights, namely al-darzriyyah
)’akﬁjﬁ?—tahsiniyydt (comfort). All these rights must
exist for thg"benefit and t of®an beings. However, the matter or right of al-
darariyAfundamental and @YJ be given attention by human beings because this

mand. The matter of al-darariyyah has five forms or things that need to be

and maintained as a demand by human beings, either individually or collectively

that have to do with water management, namely:
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a) Preservation of religion (hifz al-din) \q

Perfect tawhid is not through the utterance of faith alone but needs to be ﬁ@wened with
the proof of faith through good practices, especially in maintainingV@s a Muslim on
this earth (Meerangani, 2018). Muslims must take care of thw and maintain the
balance of the earth’s ecosystem as a manifestation of f: 'thYAﬁlah. Religion can be
preserved by using the murlag water for religious pur chasf Ldr , ablution and

bath. Murlaq water can be accessed with clean and purgwater only. Thus, _z’ah aral) with the

A
mutlaq water is the primary condition for worship to h, sugh as p ying\,spd supporting
the maqasid syarzah. In the context of innovation, umg? o try pursue the best

method and invention in order to main@water C nd é’% such as membrane

technology to treat the water. (‘) \b
n

% [}

\ RN
b) Preservation of life (hifzal-nafs %\
'S
The management of nature esp iall;% i cﬂ't(iig} because water is essential to humans.

After all, in the huq‘@y it@wost is composed of fluids. Effective water

management is \@O hu af% se \er pollution, one of nature's main elements,
will affect o %’fhlﬁ,ﬂi ake o (Jtaminated water or the reduction of water intake
during the'day will affect human Ic"rggg?self. So, various filtering technologies are invented
to ‘e% e water cleanlinessEat can be consume by human and also other creature

S

—9

I
S
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.
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C) Preservation of intellect (hifz al-‘aql)

The intellect is God’s gift to mankind that enables them to think and study the reality of a
thing. Verses on the demands of caring for the environment and water @ment are
described extensively in the Quran and other Islamic reference sources.%s, as a human
being who has the intellect and can think, understanding the d maXc;c caring for the
environment, especially water is very important as a sign of?edience to the Creator.

Human also encourages to observe and think about the ti cluding the nature

4/

and learned from that. For example, the water is the nature that need to he c re'a&&preserve
| S
as it is one of the important element for our life. A\
’ \/Y'

N
oV 1y S
O

cared \'rd%p Qp:r\ately used because water
N

bei s*.‘H% greed for development and
various activities that affect ources willidam Ahuman beings. Human property
can be saved with water% ecauj J@d @ted and contaminated water takes
considerable costs t(@we cldanxr. Th@gff)re, the concept of simplicity in water

N
use is fundament Maln ir}in balg__r@gof nature and wealth. As the cost for water

)
{4

d) Preservation of property (hifz

/3

Water is a human property that needs

is an element entrusted by the Cr u

c'f/é@

e
’
conservation r reclamation is nc&-éheap. So, it is better to care rather than cure the

<
- & Jg

e) gervaﬁon of offspring (hifz al-nasl)

Ourearth, which contains a source of water, needs to be passed on to the next generation

in good condition as we once felt it in a clean and balanced condition. Thus, the
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preservation of offspring in the aspect of ensuring the care of the environment, especially
in managing water so that it can be inherited in a pristine state, is a darariyyah Xgnand
in Islam. Thus, environmental protection by focusing on the element of watemis closely
related to creating and maintaining the matter and rights of al-darﬁri)q&%%e Maqasid

Syarrah. T
Y

4.2.3 Water Use and Water Usage z '
Discussion on water use and water usage is crucial to*be h gMbecwse these
| N | | &
two subjects are related to water quality. This quallt‘x andard |s‘a1-fferent and
F

depends on the use and usage of water (Mohd Istajid & Rai \aTnan 012). Wﬂter is the given

and favour from Allah that leads humans to &3\% in d anci&l o0 hasanah akhirah

that needs to be appropriately and wi Iy%a S it Qestioned by Allah later
A

in akhirah (Gadot, 2002). So, thewénagement d us@ of water are critical to be

practised because these will affe}Nb W£

has taught the believer abgut t e@hlak(

and reasonably. &\ @
Q="_1 1) S
No. M F 4 ses & Surah

1 d animals'drin X Al-Nahl (16:10)
.Eosﬁ'sh the plants N> Al-Wiagi’ah (56:17-21)
2. Physical cleaning agents Al-Muddaththir (74:4)
f, clothes & shelter) and spiritual Al-Anfal (9:11)
3. urish nature, greening the landscape & balancing Al-Nahl (16:65)
the ecosystems Al-Rum (30:24)
Al-Hajj (22:63)
Source of livelihood through economic activities Al-Bagarah (2:22)
(agriculture, farming & fishery) Al-Jathiyah (45:12)
Al-Ma’idah (5:96)
5. Regional and international communication medium  Al-Lugman (31:31)
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6. Development of knowledge Al-Mulk (67:30
Source: (Mohd Istajib & Raihanah, 2012)

X

According to the table above, it can be shown that the priority is to be gi ater uses

applications starting with human uses, then for animal uses and Jlastly for agriculture
purposes (Abderrahman, 2000). Next, from the water usage perspective;’there are varieties
of nagli dalils that mention the management of water usag ? "

.\d‘, ,
-2 o f

P

a Mudd (of Wa@bath with
(Al-Hadith. Sunan Ibn &Titab A\”\S@T

[

7]
N A
Next, the dalil from al-Quran Tys about atq@'anagement:
" g, [y

<z
=y

19,28 Y5 153305 15085 s IS R 28 gt 23T g G

2 9

He k(kgs not those who commit excess”.

S Y &
| . & )
Which means, “O Wr n, of : ]ake @r adornment at every masjid, and eat and
drink, but be r%'
:% g b 4 ‘i’é\ (Al-Quran. Al-A’raf. 7:31)

from al Quran shows the prohibition from wasting all matters, especially for

Thi
@and food. Allah dislikes excessive or wastage (Ibn Kathir, n.d).
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4.2.4 Classification/ Types of Water in Islam

Discussions on water matters in the chapter of purity (raharah) have been put at the
beginning of the chapters in most of the Figh books to indicate the imp irwater
elements as the spiritual and physical uses in Islam. Most of the fuqah@r madhhab
have discussed this water element widely and comprehensively. Thus, can be divided
into several categories focusing on Shafie madhhab as follows (Mmlyy, 2001):

a) Murlag water

Mutlag water is pure and purifying and can be used fo ifica OWtory bathing,

and removing the najasah. Seven types of murlag hould be used for @lflcatlon
rain water, sea water, well water, river water, sp 0 t dew(%ter.
T

b) Musyammas water

\/"\

(? &
Musyammas water is water in a contalneN rom iron copper (@uminum that is easily
AN
rusty and becomes hot as a result of re t in é&untry that usually has hot
0
weather. This hukm of this Wat re an n ever it is makruh for use on

the body because, from a heWerspi ctiv |n syammas water can cause skin
q : |
diseases, and if the hot water is'cold |\J§ﬁa2ag akruh to be used.
L
| O
’ “)
Musta’mal w reférs topthjx SS er used to purify the hadas (purification and

4
obllgatoryﬁgﬂw) and refove’the najasah This hukm of water is pure but cannot purify

others he sue of musta’mal V;‘Ier in large quantities and does not change its nature

c) Musta’mal

eII and taste), whether it can be used for purification or not, became a khilaf

the fugaha’. According to the strongest opinion in the Shafi’e madhhab, it is not
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purified. This is based on the argument that the companions of the Prophet never collected

excess water to reuse for ablution. Y_
d) Mutanajjis water : (t}

Mutanajjis water is water contaminated to najasah and the quantity owwater Is less than

two qullah (160.5 litres). Still, it changes one of its properties W smell and taste).

Thus, for this membrane water treatment issue, the mustaf’s Rer aild mutanajjis water

are involved as the origin of water may consist of the m ISW eWsta ‘'mal water
@
when it takes from ablution usage only. é ' g
P 4
&y

a) Hanafi Madhhab J- \ Q\T

The Hanafi divided water into t@. First
maintains its original odour, taste a oCQ’ur. Sec\?n @d water, which is mixed

with something pure that chang ara(gfjﬁ-@iyy, 1998). From that basis,
Hanafi then divided the WaterTVe t)f)es follo asan, 1997):
& /s

’ F &
i Pure water cs% rlfled and not ma 1%'{
AN
Pure and purifyirem is u?/}tbr u@eh does not mix with anything that can make
i oth{y t ater.

it bound to so
&y
A\ S
ii. e water and can be purified and makruh
I ure water, but this water is used by the wild animal to drink such as snakes, eagles
ice and affects the hukm of water to be prohibited (haram) from being used and not

purifiable because these kinds of animals are usually surrounded and touched with najasah.
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However, the water that were drank by a cat are considered pure but makruh to be used in

religious purposes as purification. T

The water has been used for bathing or other daily purposes and does%t intend to use for

iii. Pure water cannot be purified

purification such as ablution or ghusl janabah. In this situation‘ Ehe ter used for bathing
changed to musta‘mal water, but the remaining water in th ner ls still pure (murlaq
water) unless it is mixed with the water from the bath. ,
Y’
-\
iv.  Mutanajjis water Y' \

This water is mixed with najasah and beco Nure a

water is small. But, if the quantity of wamrge the
A,

a large quantity as when the water i ntan ar*@)the flow is not reachable at

the other side. A%

:
A L/Lﬁ

V. Water is in dougl(
This type of water d ot kn ether pure or mutanajjis water.

!
(f) ’ ‘-‘)
Qe v) &
b) Maliki hha
% b b 4 Y'é\
M@ madhhab d|V|de(@a¢er into three types. First is fahir, which is further
divid%\b two categories, fahir muglag means pure water and water that is purifiable and
fo*m

aintain its nature, and tahir mudaf means purified water with added pure

dients that change its character or nature. The second is mashkuk which means water
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of dubious purity and cleanness. Third is najas mudaf, which means water with materials

soiled with najasah.

Imam Malik also mentions that water is classified into three types Yr.e’used
for religious purposes like ghusl hadath and ablution and for daily-kpurposes like
bathing, watering, drinking and so on as follows (Al-Asbahiyy, 1994R~
i Pure water itself and purifiable (muzlag water)

Pure water means it can fulfil human needs such al1d drinking. While

purifiable means it can be used for ablution (wudiz’) and (o] SM) ark_remove

the najasah. This type of water is permitted for h@ for religi r.'qu['%s and the
use for daily human life as well. This water is n ed s thin%‘ghat can change
the character of muglag water. The exampl e ty 3 ofawvater k?xs\follows:
a. Rainwater: Water down fromeh dfp n ater river water, snow,
N
cat

cold water, dew and so on aregjsg ised-aSpure water,
K




-

sl e A s g 53 85 61 A0 0525 6 D ey e 1 o B0 U5 ) 5

’:& //1/5 -0 > /2& < % < ‘o e @ 5 I P (R A
oo Losll Gl o BLog5 OB" &z Jd 830 jsdlall A " dl L ) d}w{ % el

s agle 3 )
Which means, “Abu Hurairah related that a man asked the Messenger of"Allah: “O

Messenger of Allah, we travel by sea and carry a small amount,of water with us. If we

ab?lwith seawater? “The
i ar@d meat is

use it for ablution, we will become thirsty. Can we perfo

Messenger of Allah said: 'Its water is a means of p

permissible. (the fish found deag,in the sea)". - \‘Z'
R
(Hadith. Sunan Ibn Majah. Kitab rah wal uh%gbok 1. #417)
N = QT
3 )
c. Springs and wells
L : ; b of 2
sy ale La s Al
Which means, “It w&\ | Shall we use the water of Buda‘ah well
to perform abl@ilef ch menstruation rags, flesh of dogs and the
putrid ar@ﬂ?"fd ah' sse@\er said: 'Indeed water is pure, nothing makes it

| F
A \(_)\?- impure.™

\ (Hadith. At-Tirmidhiyy. Kitab Taharah. Book 1. #66)

Q Pure water itself but does not purifiable (mustamal water)
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iii. Impure Water (mutanajjis water) T
It is water that impurities (urine, faeces and so on) have changed cc) s three

characteristics; odour, colour or taste. This water has become impu d its usage is

prohibited for religious purposes. Y.

i: /0;\ it :/ i/o/s/
Y’

A NP TS Y PR S [ FITNEN
ap BAZ anlsd 8y 31 A 3 Ak, RS oY)

\d

@
)
Al-Bayhaqiyy reported: “Water is pure unless anyai re thing is added hic changes
s T

its smell, taste aanr” \ YE’
al- znd ﬁ

(Hadith. Bu itdb,{ arah. Book 1. #4)

\ N\ -\O
C) Shafie Madhhab C‘) n>yT $
u

“« Q-
Seven water sources can be useM rification:rain, géﬁ*’ river, well, spring, snow and
\
dew. The quality of thes atezources ay e;d@ into two categories: water from

the sky such as rain, swa d| £

:
d Water @a‘u the earth, such as water from well,
rivers and seas ( ria,

0) rom@se sources, water can be categorised as

ﬁ!t@}‘&:} 2011).
S

[ ]
As

follows: (Musto inf&
& 1

. X
i. M)Aq water (pure wateKe%d' purifiable)
% type of water is categorized as water that has its original nature and does not
%& ith other and original causes. This muglag water remains pure, although it has
changed due to long idle, moss, soil and stagnant or flowing sites containing sulphur.
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ii. Mushammas water (pure water and purifiable but makruh to be used)

This is pure and purifiable, but makruh to be used is hot water due%% rays of

sunlight (mushammas water). It makruh to be used when fulfilling th:(df@ving three

conditions:
a) It is in warmer or hot weather countries. \,z

b) Water is placed in containers made of gold and silver, Ws iron, copper and all

minerals that can be forged. i\d
rin

C) The water is used in the human body, even in‘the corpse iTaI’:‘l%ﬁertible
t like h >
o mumps like horses. 2

\ \/‘r

\'e &
Imam Shafie narrated Sayyidina Umar RCWN od bathing in the

mushammas water, and he said: "I do

not
&

as r because of health
concerns.”" Then Imam Shafie narr

\ KY
t Wﬂ% 1u Esggulmonary disease. This is
]

[}
because the sharpness of the sunli ill fizzle,on the s&ﬁ& of the water, and if exposed

to the body when it is still otw be harm lndsi'g}e pulmonary disease.
4 2
IS not $i able)

bligeéf/ washing like ghusl (bath) and wudi’

iii. Mustacmal wat ure WT

S
a) Little tifly of wat rhas éﬁ&\dy been used for cleansing.

X
b) MA water @’
W@hanged entirely because it has been mixed with something pure, which is not

an ral part of water, nor is it lying nearby like sugar and honey.

The little wate u
W\ :
(ablution). It is ust cm;l te'r. '@}e e are three types of this kind of water:

c) Mujawir water
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Water that has been mixed with something pure such as moss and affects the water's nature

(odour, taste and colour) T
Water which is an impure thing, falls into it. This WaterYaTvided into two

categorised: \,

i Little water, which is less than two qullah. z l

iv. Mutanajjis water (impure water)

This water becomes impure because najasah drops into t ate aw.anngoes not

. | > o
change the water's nature in terms of colour, smell aste. Twa g re@) cisins of
s b 4

Baghdad, equivalent to 192,857 kg or 1 ¥ casta w \ Y}'
ii. A lot of water is enough for two QUEN‘OVE-W «é

This water does not become impure by only drops or ‘sa& ches, but it becomes

impure when it changes one of its n re!)ol%u%)r sm i
“ &
A“’
S

N

d)  Hanbali Madhha(—b)Y' Lj 'S

The Hanbali mw [ ed@ mtf:égo categories known as fahir (pure) and
najasah (contaminaMter). Fahi

and purifiable) @z‘r haﬂlr &p:nm but not purifiable). According to Hanbali

madhhab, %%o can b_(:J%si ie®) three categorised as follows (Abu Bakr, 2008):
re\wa

1) Pu er and purifiable g}tf
AN

is furt ivided into two types: fahir fahar (pure

2) \b water but cannot be purifiable

mpure water (mutanajjis)



As the conclusion based on the views of the four main madhhab above, water can be

Classification of Water Nature/Characteristics of r

Pure in nature 0% d for purification
Tahar Yes ez l

Tahir Yes
Najas No No
Soirce:
B/

%’ .
Murlaq water is fahar (pure) in nature and can b?used }ole\ ing Ing rainwater, sea
water, dew water, well water and snow. Th@(tyo ns er isqo taken into account
if it is in the original place, but it s h 0 ul

classified into three groups as mentioned in the table below:

Table 4.2: Water Characteristic of its Classificatio

ce Qh If it has been used or
A

stagnant. The aspects of nature chan d the application @ater are as follows:

e

3: Mutlaq Water %s ification
£ <,
"4

P o
Murlaq Water I vV
Classification S\ _ l \\ T\&}
ined” | e

Water d¥ore th 0 (2) qullah Little in quantity
water has been used or
ag
(

Quantity
(Amount)

Water wWia E ifs € is a change, but it There is no change in the
Characteri origi ; aintains  its  nature nature of water, whether in
Change change in eII,thtahzZr). smell, colour or taste, but
é colour and taste. /™ animals have drunk it
Water, Najasah purifications, The hukm of its use is
Applica Eliminate the najasah. makruh tanzih if there is
Utilized for all uses another alternative

0 Source: (Mohd Istajib & Raihanah, 2012)



Musta°mal water is also included in the category of pure water in nature but cannot be used
for cleansing. This water refers to the water used for purification, such as ablu?.ghusl
and cleanses of najasah in quantities not up to two (2) qullah. Mustamal weer assified

into three as below: A

Table 4.4: Mustasmal Water Classification ?
)

\ustafmal Mukhalit

Types of Water Musta‘mal Musta‘mal Muga

Water Quantity Less than two (2) qull
(Amount)

Water Characteristic No change in smell, Change on angé in one smell,

Change colour and taste, but the colour or, taste co ridasteswhen the
water has been reused water is mixed with t water is mixed with the
for  purification of pure tand can -e sem@ element
najasah, cleaningand so  consu ike syryp r d ‘ﬁannot be
on ey ONSUQG!

Water Application Remove the najasah h&cjiyyo , a0t najg dqﬂjkmiyy.

Not alléwed to'use for religigus pur

O) urce; (Mahd Istajib & Raihanah, 2012)

Water Quantity (Amount) ss than two (2);qullah o More than two (2) qullah

Water Characteristic Chal 0 chan‘ga’ ino %;,'COM and change in odour, colour and

ste ,4(/ taste

Water Application (P e) HJra \_T(not allo fgr iba??h (religious) purposes and also daily
rposesdike co and washing

N
\ ’ goHa arh_agcégﬂ for agricultural and farming purposes and also for
%j I ) ./ Sourcer: (Mohd Istajib & Raihanah, 2012)
(Q $oty

§ )
Thus, most scholars applied the Bgt-‘:nition from the Shafie madhhab, which divided water

int Ilowing three categories and sub-categories (Al-Hasan, 1988; Al-Sharbiniyy,
%ustofa Al-Khin & Asy-Syarbajiyy, 2011):

1) Tahar/murlaqg (pure and purifying water)
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This water can be used for religious purposes as well as for non-religious purposes

2) Tahir

i Tahir musahhir/musyammas (pure and purifying water but not ree%ﬁg;d for
use (makruh) A

ii. Tahir ghayr mugahhir/mustamal (pure but cannot be used foming).

This water can be used for other daily purposes but not for religious purposes.

3) Najas/mutanayjjis (polluted and cannot be used for ei ily lerposes or religious

purposes) .\d
] \Y.
To understand how water quality is controlled siaslslam, the cl fi!amiﬁ’ of water
4
according to its various degrees of purity needs tow'!cusw 3 ate{zta‘ﬁ; into several

categories; from there, water's purity can b 'Wed, ar?a t pacl?%cleanse or purify

also can be determined (Farooq, S. & AMQSQ)Q%/ ndi tion method is based
on several significant factors or prin 'qana}‘r%ve a@}} pure or clean for as long

]

as it is not affected or contamirﬂﬁ anythi at cﬁﬁges any one of its parameters
\

such as its smell, taste an oloq (Abderrah ,120

425 Discussionq@h Qu ?ng I(‘i/ﬁéha,
¢
There are sev&' ition of u'T Ie@_which is derived from Arabic word (ﬂé). In fact,
the measu &e’el of \ﬁa‘r)ﬂtlwo@h presented by the fugaha is tagribi, not tahdidi
-ge V - -
or acc wAl-Zuhailiyy (2010)&aef|nes two qullah as 500 kati of Baghdad, equal to
192% or 1 % cubic cubits. He also mentions the value as follows:

0 i. Interms of weight, that is 446 3/7 kati of Egyptian, 81 kati of Syam (1 Kkati

of Syam equals 2.5 kg. therefore, 2 qullah equals to 195,113 kg).
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ii. Interms of measuring 10 tins (some say 15 tins or 270 litres).

iii. In terms of measurement 1 % cubits of the rectangle in length
depth based on a medium cubit. As for the round containe ﬁfwell
of 2 cubits deep and 1 cubit wide. According to H scholars the

measurement is 2 %2 cubits deep and 1 cubit wide. ? '

According to al-Zuhailiyy (2010) also, the rate of two qull |SY70X|mately (200) kg of
water or 200 Liter. There is half a view of two kolahas to (20 & some others

determine the rate 192.85 kg. That is the rate of tw lah accardin o'the most views
7

) What'is ngeant by-the measure
\,br

h, v@&md depth. Al-
to@% equal to 216 liters.
i,@‘welght rate is as follows;
N

close to accuracy. While according to Ibn al- N

of two qullah is the area equal to one cum\ll, of g%e

Rayyashiyy (2013), the water measure G@of two

While according to 'Alf Jum'ah, the m s e follo@\’m\gei

1 qullah equals 250 kati of Baghd ] 1 Qatl 0 angh(iQ quals 382.5 grams. 1 qullah
(250 kati) x 382.5 grams = 2.625 kg ‘S%the sum of two qullah (92.625
kg) x 2 = (+/-) 191.25 k ile’in ter t‘e# urement it is equal to 191.25 kg x

1.04 Liter (1 kg = N04 Ite = (+/- )éﬂQ Liters. So, this study is used the

II h as 2 pta@ the al-Zuhailiyy (2010) and preferable by

-KafDWF taW\QMuftl Office of Federal Territorry, 2019).
4.2.6 @h (Impurities) Cﬁeptg from Fugaha’ Views

arah emerges when the presence of najasah. Najis or najasah is defined as

measurement of t

@vmg dirty and disgusting (Al-Qaradawiyy, 2001; Standards Malaysia, 2009). Then,

if Muslims come into contact with najasah, the cleansing process must be done before
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proceeding to religious duties such as prayer (Halim et al., 2014). According to Islamic
law, products and foods are considered najasah if contaminated or com
indirectly in contact with najasah (Standards Malaysia, 2009). Categorle f Majasah and
the cleansing methods are shown as follows:

S

Table 4.6: The Classification of Najasah and the C Method

Classification Example of Najasah leansing Method

Light The urine of boy infants or najasah andysprinkle water

(Najis Mukhaffafah) toddler aged less than two ove thWnated area
years old and fully breastfe 1 ¢ v

Medium Apart from the heavy and lig a

a:rd ‘Wwith free
te chieving
earan€gfcolour, odour

and*feg

(Najis Mutawassizah) najasah like vomit, bl
urine, and so on

Extreme/ Severe Dogs and pigs that a M najas Td seven times of
(Najis Mughallazah) include any liqui inSing witheclean water; - one of
discharged fro ifi is W at is mixed with the
desc nts @Is cleansing method is
derivatives called sertu

a) Hanafi Madhhab

Hanafi madhhab divided % or |m‘pl

&
mughallazah and n ukhaf[afa and s@rﬂ type is najis ‘ayniyyah and najis
&
hukmiyyah. How: is term d‘j‘ﬁjgsfrom the term used in the Shafie madhhab.
The types of re a y (Al\ﬁazlrlyy, 1990):

pe Mughallazahﬁi;é Mukhaffafah

riti Ito‘t}b types, which are first type is najis

‘élaps mughallazah is najasah which the hukm is thabit and dalil gaz‘iyy which is
alilior nas is clear mentioned in al-Quran or al-Sunnah such as flowing blood, stool, urine

from the haram animals, alcohol, stool from the wild animals and their saliva and all the
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action and things that abolish ablution such as manz, mazi and blood from human body (al-

Siwasiyy, 1970). Najis mughallazah is forgiven in prayer if its size of the i Sﬁus as
a

large as one dirham coin or less than that (al-Siwasiyy, 1970). The size of m coin
is as big as the palm of the hand if according to sahih opinion becausenNze is difficult
to determine. In comparison, najis mukhaffafah is najasah which thw is thabit from
the dalil non gaz °iyy such as urine from the animals, which is_not permissible to eat like

insects. This type of najasah is forgiven if the rate is only on ourr‘rom the contacting

area (al-Siwasiyy, 1970). \d,
g
Q\ .3
¥ b4
NS Y\J
sené\llke eyes through

ns &Quethod eliminates the

ii. Second Type: “Ayniyyah and Hukmlyyah

Najis “ayniyyah is the najasah that can beé Wlt
oo

colour, odour and taste like stool and drie

najasah by washing it once until t of&m% Io

(Al-Zuhailiyy, 1989).

'Sjour and taste) disappears

While, najis Aukmi R‘he n’ asaly thati |sappear but is believed to exist
before such as the drle urin ungzlfe}to be detected with the human senses
like colour, odour a |ng d of this type of najasah is by washing
the contacting ar \be e\f%gtleahnd pure.

Accordi Ha‘na I h abékmen or manz is najasah (Al-Sawiyy, 1952). So, if
the clot |5%’Cted or exposed \@;h mant, it is obligatory (wajib) to wash when the mani
is sti XWhen the manz on the cloth is dry, just scrub to eliminate it. Thus, according

‘%madhhab, the method of cleansing the najis mughallazah is by cleansing the

ﬁh with water for maybe once or several times until the odour, taste and colour of the
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najasah is disappear and absent if the najasah is visible (fayn). If the najasah is invisible,

the cleansing of the najasah should follow al-zann (strong suspicion that the?ah is

disappeared) three times (Al-Kasaniyy, 1998). c\
b) Maliki Madhhab ? '

According to Maliki madhhab, najasah are divided ing& tw ategorises; najasah
that are agreed for the najasah and najasah that are no fclr the najasah (Al-

Zuhailiyy, 1989).

\‘T
i najasah that are agreed upon the najasah b u aha ' _{'3
Najasah, which is agreed upon the najasah by a a |N\ S su@e‘sq]uman urine

and stools, mazz, wadt, carcass, pig and its ta\)ﬂé skin, car stZoje\fore being tanned,
all the body parts that are separated durl ife xcep fu_i@body hair, pig milk,
intoxicating water, urine, manr a ‘d% orR zt@ impermissible to eat and
large amount of blood and pus ( i y, 1 A<S:

ii. najasah that are n agr d upon he n fah ;I fugaha’

Najasah that are not ag eed upon Nﬁ\j b‘;@/fuqaha are also have 18 types which

are urine of boy |nf r todd ess 2 years old and fully breastfed, the urine
of animals that @bl ( )’to éan tanned animal skin, the skin of slaughtered
animal tha en (ryar m o at,.@e meat, the bone, carcass ashes, elephant tusk, the
blood o@e and flies, a IlttIQJ;xenstrual (hayd) blood, a little blood pus, dog saliva,

anim il that forbidden (haram) to eat except pig, pig fur or hair and wine that hasn’t

@ to vinegar (Al-Zuhailiyy, 1989).



Najasah that is obligatory (wajib) to purify is when the najasah contacted or exposed to
body, clothes, place of worship and so on. The original tool to purify the naja Vgputlaq
II

water. So, the method of cleansing the najasah in Maliki madhhab are as

I The visible najasah or najasah ‘ayniyyah is purified by ehmﬁ%\) the najasah
even with one wash until the nature of najasah (odour, taste and golour |sappears While
the out-of-sight najasah by the human sense, either by co ouwmr or taste, is washed
until the najasah has been cleaned from sight, smell, a a|I| , 1989).

ii. The najasah is contacted or exposed to absorbing materials lik ' th‘aQTzIbrlc o)
bin

g terialg are anu ce of cloth

(Zaydan, 1993). <
aydan, %

iii. The clothes that touches the eart@ jds@will be pure when it’s
touched with the earth several times gcause th Mh\? %ﬁy each other. But, if the

the materials must be washed and squeezed if the a

: N
najasah is not disappearing with t it §$ for if Q{g?najasah is in small quantity

ntlty.@ -Jaziriyy, 1990).

e na 75a ré pub'led when scrubbing the dirty shoes

and the najasah needs to be w, sh\f |n
(\2 The shoes that st §t~h

to the land or ground WUntll t jasah dé(cppears (Abu Tayyib, 1990).

V. Manr or sew ajas dm@%/lahkl madhhab (Al-Sawiyy, 1952). So, if

the cloth is c 0S manU is obligatory (wajib) to wash it when it is wet.

When the the WZry, ust be scrubbed until it is clean from sight, smell
and ta

urme of boys and girls aged two years or less is the same and considered

naja h and must be washed (Zaydan, 1993).
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vii.  The place contaminated with najasah that is not absorbing materials like glass and

metal containers such as knife or semi absorbing material like body is

eliminating the najasah either sweeping with cloth, paper, hand or so wasiyy,

},

1970).

Viil. The earth or ground contaminated with najasah can be purlf pouring a lot of

water onto the ground until the najasah disappears (Zaydan, 1%&) E

Najasah is not clean, meaning that it is a mandatory (waj M;m cleanse
and purify from najasah and wash the affecte the aj ' T,hgr are two
categorised of najasah (al-Zuhayliyy, 1989): g

i Hisiyyah haqigiyyah \/ W
. \°> s

Examples are urine and blood.

c) Shafie Madh'§ \t}
Najasah is antonyw arah i d|v into two types (Al-Zuhayliyy, 2013):
& |2 S
:
. Najas quy bvi
%& ‘
Somethlnﬁh events th varlfdl%g? prayers such as blood and urine.

S

sah Hukmiyyah/ Ma‘nawiyyah (Itibariyyah: existing as assumption only)

é nts the validity of prayer and they are abrogating ablutions and the obligation of

hadath. This type of najasah is purified by doing ablution or doing ghusl hadath.
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Next, (Jabbar, 2005; Mustafa al-Khin et al., 1989) also divided najasah into three

categorised as follows: Y.
I. Mughallazah c\

Examples of this group are dogs, pigs, their saliva, mucus and sweat. M!&Qs of cleansing
najasah mughallazah, according to Shafie madhhab is by washing seWes towards the
object which is polluted by najasah; six times with pure water qed one time with pure clay

water after removing the najasah. '

ii.  Mutawassizah .\d, v

N
There are two types of mutawassizah: é ’ _{‘3
P 4
a. Hukmiyyah YV \ g

It is impurities that does not have any shaptwolour r ! Ii&~ e urine other than

from the urine of boy infants and toodlemr tm%? d i{@]lly breastfed when it
dries and leaves no sign. Methods ofEaﬁang &%m ta
]
i rity. ill/be regﬁded as pure when it is washed,

the place or object polluted by tIN
\

even once with clean wateg. R ' 0

b. cayniyyah ) \ '-C/Q

This impurity takes M In, taste, celour o Il such as stool, dung, blood, pus, vomit,

O |

a es of éead carcasses except man, fish and grasshopper,
. . NN . -

ul alive animal a e portion separated from the body of any living
J"Vﬂ% I

@
. . X . ._ :
animal except man, fish and gra&%%pper. Methods of cleansing najasah mutawassizah
~N

vé)éi tah hukmiyah are to wash
L

= 5

s

intoxicant liquor,

4

=21/

milk of anytin

<

cayni e by washing with clean water until the najasah removes entirely from the

% object which is polluted by najasah. No matter if the trace of najasah remains on
t

lace or clothes, it can hardly be removed.
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iii. Mukhaffafah

It is the urine of a boy infants or toodlers ages less than two years old and full tfed.
The method of cleansing najasah mukhaffafah is by sprinkling with Watecgn)xjplace
polluted by this najasah gets clean in sight, smell and taste (AI-Sharbiuikl997).

According to Shafie madhhab, semen or manz is pure and not Rds'ah just like any

other waste, such as coming from the nose, can be cleaned by the impurity away

(Al-Zuhailiyy, 1989). Cloth contaminated with najasah fr rlnti of boy infants and

toodlers under two years old and fully breastfed is purifie sprink qter on it (Al-

Sharbiniyy, 1997). However, the urine of girl i nder two ar‘; Q‘La’and fully
s b 4§

breastfed still needs to be washed. Y' \ Y‘y

Syafie madhhab's opinion towards Wg the naja onctg earth or ground is
by pouring water on it until it gets absorb yt Ian% ou iQ)r the hard ground or
non-absorbing land, the cleansing Sﬁ th *n’%jasah first or wiping the
physical (‘ayn) of the najasah EurmMer c& even one wash (Al-Jaziriyy,

| 3!s

:

’ 40
'\?é’
O

!
nbf ma @,eﬁ@en or manz is pure and not najasah, just like

1990).

'?/J*

d) Hanbali M

Accordin

&

0 :a d p,g\t"gm It is sunnah to clean it only (Al-Zuhailiyy,
Yv

1989). contaminated with ndl;%ah from the urine of boy infants under two years old

and %\eastfed can be purified by sprinkling water. But, the urine of girl infants under
e

I

any other st m tbe

s old and fully breastfed still needs to be washed (Al-Sharbiniyy, 1997).
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According to one riwayah in the Hanbali madhhab said that dog is the najasah

cayniyyah. All the body of the dog is considered najasah. The pig is also najasa jyyah
for the whole body of the pig. The cleansing method of this type of najas \ ashing
seven times with one wash of clay water (Ibn Qudamah, 2004). ~\

427  Al-Mugahhirat (The Purifier) Y

Based on the purification methods that have been scd 't can be concluded

that several objects can be used to eliminate the najasa bel Mrpm%jawad
-\

2000): ,é

\;
i. Mutlagq Water g
It is zahir (pure) and muzahhir (punﬁab@ans 0\ C‘jg

ii.  Other liquids NS é

According to the Hanafi madhh

muzahhir. \

iii.  Ground z

’ F &
Hanafi madhhab pr'@t [ \‘Nﬁw eg;ﬁsah is rubbed on the ground and the
actual najasah is remove ? (§Q

ol ke
O
The Hanafi wab st:fe tﬂryl urifies the ground and trees irrespective of whether

it's bei ved by the sun or thcé?Nlnd The Shafie, Maliki and Hanbali madhhab concur

tha%ound is neither purified by the sun nor the wind; instead, it requires the pouring

@r over it. They differ concerning the manner of its purification.

V. Al-Istikalah (transformation)
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It is changing one substance to another, like changing deer's blood into musk. It results in

purification by consensus. Y.
Vi. Fire c

The Hanafi madhhab says that burning najasah by fire purifies, provi hat the actual

i’

najasah disappears. They consider najasah clay as fahir when turnedginto fired clay and

'ﬂ

najasah oil tahir when made into soap. The Shafie and Hanbali mab observe that fire
tls

is not among the muzahhirat. They hold an extreme positi t'egard and consider

even the ash and smoke of a najasah object as najasah.%At the sa e, e Maliki
| &
madhhab regards the ash as fahir and the smoke a 5\
vii.  Tanning \/‘Z~
a:‘"
The Hanafi madhhab observes that tannln s the?kl a carcass and every other
najasah animal except pig skin. As to a d Skl es by tanning and fit to
be prayed on it. Shafie says the tan UA e dog and the pigs’ skin.
The Maliki and the Hanbali ma d 0 no er '@ﬁmg as muzahhir, although the
Hanbali madhhab aIIows u ofan sah r]ne n where liquids are not involved,
so that its use does not ead todhe ajg
g | %
viii arding (ﬁg
The Hanafi mad |d t at'co p |ed on being carded.

.

iX. Dls% ? )
Accordigg&th Hanafi madhhab}sw en a part of wheat and the like becomes najasah, if

a par%\bqual to that which had become impure is disposed of by being eaten, gifted or
& remainder will be purified.
) Rubbing
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The Hanafi madhhab says that semen, if removed by rubbing, does not require water

because raharah is achieved by rubbing. Y_
Xi. Wiping c\
The Hanafi madhhab observe that an object with a polished surface li n, copper and

gold becomes rahir solely by wiping and does not require water. T

xii.  Boiling Y

The Hanafi madhhab state that if najasah oil or meat is boi Cire,’hey become rahir.
Y. .

4.2.8 Water Treatment and Purification in Fi 5\
i

P 4
According to Islamic Figh, the water purfvﬂm W eba,@ﬂn Figh turath

books by previous and today fugaha’ (schalars)sFhis meth als ﬁed on ijtihad and

fatwa of fugaha’ because there is no spe%d tail

cri{@oout it either from al-

Quran or al-Sunnah. This part will ;us he Mi caq'p)n ethod from the views of
d Q—
several fugaha’. A(Q
Y\' | Aj@

'S
a)  Hanafi Madhhab \" $ &
@)

Imam Hanafi %thah’@wate omes clean by letting it flows in a stream.

: : ! . N
If there is unclea&} nf ves qrco(rﬁaner, water is poured on it until it flows out of

its sides an e%es pur S':il rl)gg}there is any impure water in a pool or hole, dig
b9y

another hole,even though it is ch§§~&nd drain the impure water into the channel between
ENg
the t%\bs. So that all the water accumulates in one hole, the water becomes pure. If the

mes back into impure water for a thing, then the same way can be done to purify

%gging another hole and running it until it accumulates in one hole. Therefore, water
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that should not be used for ablution (wudiz ) when it is in a stagnant condition is permissible

when the stagnant water is running in any way. If there is even a carcass | rine

beneath it, there is no sign that the water is flowing and it is known that t Isnotin
h‘:;

contact with the spring, then, if it is flowing, the water becomes pure (

b)  Maliki Madhhab \/

iq, 2015).

Al-Malikiyyah said that purifying the impure or m S Wfter can be done by
pouring muglag water on it until the impurities disapp Muham gw d, 2000).
Removing impurities from water is done if the im @r change Af.lli')propertles
of the pure water, whether it smells, tastes or co hem\ ated%then it is added
(poured) water from something else to |t ori I| y |tse f inadditi ﬁ%somethlng added
to the water. Then, all that water Would e re Wi e K@on of the water being
changed by adding water, lifting it, rn& & @Shadiq, 2015).

I N &
\

C) Shafie Madhhab '
(? ! 0
When there is a sm amou( aeéjhat becomes impure by contact with

najasah but does no r any @ its && Shafie said that if the water is collected

!
two qullah, it |s nsTréd Q'andcp'hrlfles the impurities. If one has two or more

containers one?c ntains mp,@e water, then the impure water is collected in one
place u;@ ullah, and then th%ﬂ/vater is pure and purified (Muhammad Jawad, 2000).

In adg}'hAl Shiraziyy (2001) explained in the book of al-Muhadhdhab said:

N
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"If you want to purify the impure water, then it must be observed (if the water is
defiled by reason of taghayyur (change in colour, smell or taste) whilesit;is more
than two qullah, then it is purified by the loss of the purifier by i M missing
taghayyur) by adding to it another water, or (missing taghayyuﬁ-&‘hrowing away
some of it because the impurities were caused by taghayymnge of colour,
smell or taste) and it was disappeared”. \/

NP

Next, it is also mentioned by Al-Nawawiyy (20 hat If th e; h%é_j.lost its

taghayyur by taking some of it, the remaining Wa@have 0 t\l/o cG?Iah If the

water is less than two qullah then it is |mpure

‘—) )
d)  Hanbali Madhhab \ O
According to Hanbali, the % ml n‘g) X/ltb’%h)ugh up even itis in large

quantity like to two qullah eltm\ y usi mpﬁé/water or pure water because

collecting impure waters ﬁes% t make the wa er\p@ Likewise, a little pure water is
pu

impure with a touch of im l'. .t is to be purified, it may be enough

water up to two quI geq %ty changed due to contact with najasah,
then it can be pu s E‘Vnatlf‘@the change (Muhammad Jawad, 2000).
see?t at e tud%}f the status of water discussed in the turath book
is mgm@b cause purlfyln%m:h pure water is a must before the performance of
Wo‘r% h as pray, tawaf, reciting the Quran and so on. In addition, Islam recommends
y

.,

Muslim keep their purity free from any najasah that can lead to various diseases.
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4.2.9 Theories and Hukm on Water Purification
Based on the fugaha views before, the method of treatment and puri
water in Islam can be simplified as follows according to ijtihad fugahag( N iraziyy,

1996):
First Theory: The water conditions change on their ownqstur (changlng of time,

Second Theory: The condition of water when added¥pure wate ean up and the

s | S
najasah disappears from the water 5\
"y

sun and wind or weathered)

(

Third Theory: The condition where the d| ter i a by
~2 W N
These theories are based on observ of fuga th ple around them and

according to the situation of that ti orgn%yh fie &dhhab, the water guantity

Q—
for two qullah is equivalent to 2 w tmﬁ ustafthal water is collected and more

than two qullah, the wate urn nto muzlaq e{ 0
" &
| (./
According to Wua nd 019 , e methods to cleanse impure water or
mutaghayyir, wh OI of i Iﬁra&fmstlcs changed of taste, colour, or smell is by
Ds]zf lo ajelis Ulama Indonesia, 2010):

I ah Al-Nazh by dram@«t e impure water and leaving clean water without any

applying th% mesh
| 5&

losing the fountain (water source), disposing of the things causing the water
nd then eliminating the taste, colour and smell causing the changes of water. The

|s at least two qullah in quantities.
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ii. Tarigah Al-Mukatharah by adding mutlaq water into the impure water to eliminate
all the najasah and everything that makes the water change.
iii. Tarigah al-Taghyir changes the impure water with different trc'm hat the

characteristics of the water return to their original state or are named isﬁ_&@h.

Yw

The treatment method can be simplifies as follows: \/
Table 4.7: Discussion on Treatment Met gat'r
4
Madhhab Treatment Method Quantity,of 2 qullah of

watek,_

Hanafi Addition of muzlaq water % ’ of reqinéd

(rarigah al-mukatharah)

» Removal of najasah and dis e ater ‘T

(rariqah al-nazh) Ny, ™S -
Maliki Addition of muglag water - t required

(rarigah al-mukatharah

« Removal of najasah a arge ate Q

(rarigah al-nazh) x O

* Addition of substances that canemo

najasah % U\F\
Shafie « Addition of i mu&aﬂer’

q

(rarigah al- h)
» Removal jgsah an
(rarigah aIM
+ Naturalichange (taghyir) _5\

Hanbali . A&itioW‘1 murlag or mu nqjji@!r required
(ra -mukatharah)
» Removal of najagsah digt.:té-jge of water
Niq?h al-naz

* Natuiral change (t hyir),%

. (5‘“ Source: Mohd Mahyeddin et al (2021)

w

required

&/47),

ischarge of

N l
¢
All the theorie %km applied \N'ad@Zs? especially from the fatwa by related agencies,
% N

do not diffe%r?

practiS\ views that suitabl Y1 the situation and issues that happened nowadays.
‘éus, the differences in views and opinions among the fugaha’ in madhhabs do not

meamthere are disagreement with one another. Still, instead, they complement each other

e vie yhavgr en discussed and shared by the ancient fugaha’ by

to achieve a comprehensive view of an issue. For example, there are different views on

100



water classification, najasah classification and the methods of water purification, but each
classification is closer to the other or subdivision for the main category. The @i nces
give the ummah choice to practice the closer and more suitable way dﬁ}j& on the
individual situation with a certain condition. *
X"
4.3  Water Treatment and Purification from Science Pe M
Water treatment and purification from science vie ?a'

velbeen discussed for

general information related to the classification and type water a ater treatment

g
technology used from the past until today. ' .{7

4 X
S
4.3.1 Classification and Types of Watec}/ W é\

al., 2@):

There are three types of water asm (Abdull )

i.  Clear Water ‘$) n>y &
u

—5

S

“ &
The source of water from¥the faucet o A%
N )ﬁgj S
ii.  Gray Water ? ; §
The source of Wat\eri;o ba,& hr’(;b inks and washing machines.
iii.  Black Water& | CQ%

N
o N (O | |
The sour t(jls toi ,ﬂlshsvashers and kitchen drain.

Wash waterpor ywajebiﬁe Wa{k\water of households such as bathtubs, washing
b9

machine, dishwasher, shower and\@,)mk. It does not include water from the toilet. The water
from \ilet belongs to black water. Wash water is different from black water as the
@ water can be reused for other activities without having to undergo the treatment

process. In contrast, black water should be treated first in the sewage treatment plant before
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being reusable. Washing water is still considered safer and does not threaten public health

than black water as it contains fewer pathogens.
However, leftover from washing water is not suitable to be drinki@&pply

and cleaning personal hygiene as it still contains bacteria that can caus enital disease
water. Leftover from washing water contains impurities, food, oil, air loss and home
cleaning products specific and may seem dirty, but it is a safe squrce for irrigation purposes

on the site home. The most effective and safe step to contro shirg water is draining

directly into the soil layer at the top, where bacteria in thegsoil aMposnghen it

N
becomes a source of nutrients for plants. Water dis@contin 0 tJ thﬁf:r?(/er, or the

4
sea can cause pollution, but if used for tree planti ecomes uabl%\jetrtilizer source

(Abdullah et al., 2016). These three type%ﬂer h;\}e pote(z tal to be reused by

specific treatments. Next, Angelakis etﬁ\? 1 alsc3 ge t@some types of water
reus

sources that also have the potential g reaamgti%p ‘as follows:

(7]
&
N\
\
Table 4.8: Typetf \Rer Sour’es ?ept@ Reclamation and Reuse

o
Water Source A = “p‘ecgription

Blackwater Wwaterrrn inating from 40iléts and kitchen sources
i.e., Kitchen sinks and disl ers).
Greywater Y tew

ected,fram non-blackwater sources such as leftover
aten fr rodm wﬁd showers, bathtubs, and laundry.

Wastewater (local) Water from €ombined greywater and blackwater sources is not discharged
% to a/collection sys e.g., wastewater from a residence served with a

y sgptic tank or'see pit).

Roof runo w P?z i tﬁn fr ain or snowmelt events is collected directly on a roof
surface that is.nat subject to frequent public access.

Storm Precipitati inoff from rain or snowmelt events that flows over land and
impervious surfaces (e.g., streets, parking lots, and rooftops).
Runoff from roofs with frequent public access is defined herein as
stormwater.

ate The water vapour that is converted to a liquid and collected, the most

common source in buildings being air conditioning, refrigeration, and
steam heating.
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Shallow groundwater Groundwater is located near the ground surface in an unconfined aquifer
and, therefore, is subject to contamination from infiltration of surface

sources.

Foundation water Shallow groundwater is collected from drainage around b
foundations or sumps.

Blended water Various water combinations are derived from blackwater,

many areas, ordinances do not allow the combination o runoff and
stormwater with wastewater as part of the wastewater collectién system
due to documented concerns associated with sanitary sTrﬂows and

wastewater, roof runoff, stormwater, condensate, or foundsi water. In

treatment and hydraulic capacity at publicly owned tteatment works.
Blended water is the purposeful aggregation of r use as a non-

potable water supply.
Sou?ﬂngelakis et al. (2018)

While in the context of portable or drinking Water can be divi d’in? 0 types:

S

pure water and safe water. Pure water is free from extraneous substanges, tht-her harmless

Y/
or not, and it is hard to produce even with cur% no%g\quipnﬁ Safe water may

contain some contaminants but will not any risks Ith ﬁsts on humans and is
in an acceptable range (Siong et al., 2@5 \? &-\
0 S

Water is essential ns, especia ‘phrbbater; however, it is rare to encounter

7] Q.
E &)
4.3.2 Water Treatment Te my Aj \A.
}l >
S

\n 7
a source of water that N‘es nofre t bef eing used, especially for potable water

&
supply (Binnie et M 2). I} ffer%'rg)urity over the surface of the earth. Hence,
% '

a niti;\y odl@pure and clean water to be consumed and used
ewater

by huma wr andfw ‘Qge:tment processes are chosen based on the initial
. % N

qualitm\ r and parameters e?%%lished by regulations and the proposed use (Bernardes
t %&).

Water treatment consists of the combination of processes to achieve the desired

water treatme

water quality objectives involving the process of separation, removal and disposal of
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pollutants present in water. All these processes are accomplished by four basic methods,

which are physical, mechanical, biological and chemical. The details of wat ent
methods as explained as follows (Gangaraju et al., 2021): c\
i.  Physical Treatment Method: This method includes using tanks ther structures

designed to contain and control the flow of water to remove the/Contaminants.

ii.  Mechanical Treatment Method: This method involquM both simple and

iii.  Biological Treatment Method: This method invo th aM,b teria and

. . . . . . | &
microorganisms to play a vital role in remg certain pallutants.! .\
s b 4
en

iv.  Chemical Treatment Method: This metho ncesthe /'of other process

complex design and operation machines.

operations and for specialized treatr@)bal vari(‘ﬂs t merkt< ges for addition.

All these methods are used in traditiona%ert in mo? Wi reatment. Thus, there
trad

are two phases in introducing wate azaena al and modern (Binnie et

al., 2002). \ Aj i \i?f
X |3

(1 N

a) Traditional WJceKT at e( ‘-C"'v

Conventional or traMl wa |tre ent @ists of some or all of the following main
1 O
processes: %\ ¢ b 5 S
9,
a. ment €on I .S

b, s aw-water stora%/
\ Removal of coarse solid by screening

03 Sedimentation

e. Aeration (also common for ground waters high levels of iron)
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Chemical dosing

Coagulation and flocculation

Rapid gravity filtration

Slow sand filtration c\:

Pressure filtration (also common for ground waters) v ’

Chlorination (also common for ground waters)
Chlorine contact tank (also common for Ms‘
Settlement and recycling of filter wash wa .\d‘ NS
Disposal of sludge to lagoon é I

4

Dewatering of sludge Y’ \ X
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The flow of the processes can be simplifying as follows:

Raw Sewage

Preliminary treatment

X

Screening, comminution

-

Preliminary treated sewage

Primary treatment

X

Sedimentation

Settled Sewage

Secondary treatment

Secondary effluent |

P

Percolating filter
Activated sludge

Tertiary treatment

N?'

b

' S
“\\ Activated carbon,

Sand filtration

Tertiary effluent

TRB

O

Other treatment

Figure4.1€‘ teps(in Co v}

|

Usually, t hIS tlonal

with other proc e sure

treatments

6

OLII‘C

:

~

I
S
Q'

dapted from Sammon (1973)

ntio ISe eWater Treatment

atme@cess needs to be combined or integrated

Jquaﬁ‘@ of water produced. But, traditional water

ctlv‘ol re o mg@me contaminants and harmful compounds that can

be produce&du ing the dlsmfectldg\phase for example, trichloromethane produced from

the r%\hof chlorine and natural organic matter (D. Zioui et al., 2015). So, scientists and

ers constantly innovate to improve water quality over time.

b Modern Water Treatment
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Due to the development of water quality standards, water treatment processes must also
undergo a period of development. The UK and Europe adopted the national f the
water quality standard in the 1980 EU Drinking Water Directive led to th ax::on of
new treatment processes and the traditional treatment processes re to meet this
standard. Modern water treatment processes include: T
a. Improve coagulation control \’
Nyt

b. Dissolved Air Flotation (DAF)

C. Advanced clarifiers (lamella separators and, advance udge blanket’
N
system) ' .{"
d. Ozonation \T
S‘
e. Granular Activated Carbon dsoralo
f. Membrane-based processes A\.
g. Air stripping of vo Ia nla IS c}&
-
h. Advance dlsmfe ItraV|o t| nd chlorine dioxide)

. Y' $
I
These phases include W@I’ m esf.l mdustrial purposes but for domestic

purposes that focus S rese

'j/é

all t ater treatment phases are used. Focusing

O

!
on the water fllte e us‘m for domestic purposes, various types of water

filters are ture(}-tvt'rJ the )@!er by removing contaminants from the supplied

water. Eac ype of water treatme@&/ls designed to treat specific water quality problems;

not ag systems can solve all water quality problems.

e
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The standard water filter that is used for domestic purposes is an activated carbon
filter, membrane filter, reverse osmosis filter, distillation filter, and ultravioletgight (UV
light) filter) and also a combination of either of all filters. However, the sta m ters that
the household has used are activated carbon filters and membrane fi % activated
carbon filter is usually made up of wood, coal and coconut shell Wbase materials
depending on the carbonization process. These materials are wa high temperature

3.

to produce activated carbon. This filter can be divided into g ndpowdered activated

carbon (Mohd Mahyeddin, 2016). .\d, NG

ur&l.z: Grffula @ti@ Carbon
’ F &
Granular activated CK' mad’@ al a@hard and dense to pump.

&)
N s /! C,)(:3*
[33°¢

’b')fé\

&

S
&
S
N
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Figure 4.3: Powdered Activated Carbwv

While powdered activated carbon filter is from coa Wated at high
temperature and then pulverized to powder form. The @etivated carbon | Van der
Waals forces that are highly short-range and sengitiv the an b 8eh the carbon
surface and the adsorbate molecule. The attgactive fo es a,@gv by increasing

carbon density or reducing the distanm\@en the s@‘te and the adsorbed

substance. When attractive forces bet he carbo\l)r c anq e contaminant are more

potent than forces keeping the c nt |ssol the organic materials will
be attached to the carbon surf refo’e a take place (Tadda et al., 2018).

Then, the re3|d d| a{ émorlne can be removed by activated
carbon. Activated ¢ acts nt to reduce chlorine to a non-oxidative

cin
\e g\
chloride ion. The%u al fealti rmolvﬁgtransferrmg electrons from the carbon surface

to chlorlne on gur ac b co |Iled up, removal effectiveness will be reduced.

The fl|tQ s'to be replaced Wlﬂj;a'new cartridge. This is how activated carbon operates

(Tadg ., 2018).
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Purified 1 Contaminated
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Figure 4.4: The Process of Water Treatment Usin&tiv edMFi r
K
The other type of filter that is commonly used for do ic purposes isithe QO rane filter.

Y,
\ﬁe& matesiakthat can be used

This filter is made up of polymer or ceramic materials. Th

is fibre which is usually made of ceIIulo@, oro addg
a —_ A
Unwanted
Water Filtered

. 1 Filtered water containz
q : particlez too zmall to be
trapped by the filter.

Suspended szolids
accumulate on
filter material

/
Fi@&

refnb @'—'il(t-é}ff)'peration for Water Treatment

S
The memb filter pr(ﬁ ate@ the water flowing into a cartridge at high pressure
)

and m{;s way into the steﬂﬁ?T he tightly wrapped fibres form a cylinder around a
q%ening, and pressure forces water through the wrappings to the inner opening that

u
@o the faucet or pipe. The fibre will then filter out the larger particles, such as organic

matter, sand, mud and silt. After that, the filtrate will pass to the opening that leads to the

t
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faucet. Normally, the flow rate is high with higher pressure as it is on the main pipe (Tadda

etal., 2018).

Thus, water filter treatment technologies are seen as the best sol 'axgduce
clean and safe water to be used and consumed by humans daily. B&Rllaysia, the
polemic regarding utilizing materials of haram animals’ origins anc%?sah often raises
concerns among Muslims (Mohd Mahyeddin, 2016). There are_various issues exposed by
Muslims regarding the status of halal and haram in their [ife ccrsumable and non-
consumable products, for instance, a controversy on the use"ef ceramic ucts and home

T
b!)na({}f pigs and

)

Water filter products also have not escaped from the gontrov ?§of using bones of

appliances such as bone China dish wares that are ced from ani

P 4
halal animals but not slaughtered according to Iswwws

cows and pigs in filtering drinking Watem SO &asg IUI’E@ collagen suppliers in

drinking water (Sinar Harian, 2014)NAc dlﬂ M /\éddln (2016), consumable

(7]
products like ceramic and Wat s are ter&‘ﬁy used. Some of the original

\
materials from animal so ve bee che c?ll@cessed, resulting in new products
that are different from thei oalnflm\ V\ﬁt‘éhzwas haram. This changing process is

known as istikalah, h Islamic s Iars@. But, there are different fatwas on the
ruling of using p \batd on |lb|(tJ&d§é/n|mals according to the variety of views and
N
opinions by % Flﬁhvj):a )Y,%\
filter systems are u on a large scale for industrial and domestic uses that
mt:t%ﬁtural and synthetic materlals to use as absorbers of water contamination (Mohd
in, 2016). The materials are made up of polymers, clay, industrial waste, biomass

%rs (Tovar-Gémez, 2013). Usually, animal bone use is widely applied in many water
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filter products, outdoor filters or domestic dispensers to produce activated carbon and bio-

ceramic (Mohd Mahyeddin, 2016). The explanation of activated carbon and amic

that is widely used in water filter products is detailed below: (\
I. Activated Carbon ? '

Activated carbon removes colour or impurities from liquids and gases in chemical

compound separation and extraction (Collin Dictionary, Th'z characteristics of

ilal IeMys orms and

N
sizes, such as granules or pellets and powder (Y@al., 2015 s’Jal.L)cL?carbon in
4

granule sizes (0.42 — 0.60 mm) is used as theWg W ecaL{%‘e;?t~ has a more

extensive surface area to absorb more org@%nﬁterials i ter m‘g;yen, T. V. etal,

activated carbon are black in colour, no smell or taste an

2014). The applicability of carbon is selected,due.to th
N

water, the level of potential activati n&u%ﬂ%it (Y%hya etal., 2015).
“« &
Several raw materials aN ts can e trﬁ@arbon, but its effectiveness is

\
different towards each mtrimhamlwad ?h Sﬁwari, 2009). Hence, animal bone
by animal bones is oftegeje d ou@ |a|‘-LE§QfOF its low cost and high efficiency as

eyv;K os et al., 2010; Meddelin-Castillo et al.,

an absorbent of fluo nd iron.on

. \ 1 O . . .
2007). Animal tﬁa? arls Is wv%fm filter various heavy metals like cadmium,
copper, zin@z’avi ‘atul_.,)}

10; P.@e\ysuvan etal., 2004), mercury (Hassan et al., 2008)
Y-

and cobg&%em et al., 2009). T@bsorbency of fluoride by bone char is very effective

due t%ﬁixistence of calcium in the bones, and this fluoride will attach itself to calcium
|,201

o,

2).
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ii. Bio-ceramic
According to Mohd Mahyeddin (2016), bone char acts as ceramic in water fi nd is
usually used in domestic water filter products and supply of calcium andco n. Bone

char functions to absorb dirt and hazardous heavy metals and hel ncrease body
metabolism naturally. Besides bones, bio-ceramic also can be producw\ tilapia scales,

bamboo carbon, coconut shell and seashell (Mohd Mahyedql'si 6). The amount of

NY.

N
Table 4.9: The Amount of Calci r'Each Sour ' .{"
? b e

calcium in each of the sources varied as below:

Bio-ceramic Sources Amgunt B talciuni96)
Tilapia Scales ™S 536 WY
Seashell - 0.74%

Animal Bones | 042

Saurc¢e: Mahyeddin (2016)

¢
f Y
compared to seashell and tilapia\ anir&rﬁs ai\@ar choice in the industry due
hd

to the lowest price compared t r so1ces yeddin, 2016).

'S

Although animal bone is not sour

S .
Qéqum and collagen in water
e,

S
7A
X
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