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Abstract
The prcsent studv \ras canducted to erahnte the ellect afrariation of ih.fiuent ftM vdter hrbiditr, be.t can,p.)sition,

atid Jilhatian rute an the peLfomdtlce af nano 6and) dnd dndl nedid (sand ahd ahthrccite) rut,i.t stu,)ir, trtte k
respnse to the efJhrcntliltered tlatet htuitlity an.] heac o.ts dewtopnent.

ln order to avahtare cachfltet pefaman.e, siew anatysk vas nade ta chotacte ze both media and to .te!emihe the
el/,clive sin and untfamltr coefrcient. ElJluent fltercd \rater turbidity and lhe headtass .tevtaptnent v,as rc@ltted
\rith tine dulhg each cryetihent.

l(?rrol,4: waief trcatment, turbidjry, headloss, fi ltfalion, dual media.

Introduction
The grcwing dema.ds on $'atef fesources as a result of

rapid developmert in lhc agficulture. domesrrc, ano
industfial scctors, lhe inevitable consequence oi
populat ion growth and economic devc)oprrrnq an
rmproved standard of living, all necessitate rhe
prolbssional application of fuDdamenial knowledge about
lhe water cycle lo ensure rhe nraintains of qualiry and
quantity and need 1o design water trearmenr facilitiss to
provide a water of acceptabje quality from contaminated

water tfeatment can be defined as tlre manipulation of
a water source to achieve a water qualily thlt nreets
specified goals or standafds se! by conrnlunibr rlnough ils
regulatory agencies. The most critical determinaDrs in the
selection of lyater trcatmen! processes are dle nature of
water source and the int€nded use of dre treated water.
The two principle sources of water are ground rvater and

Fof thc most pronrising lrousehold treatmenr, eiTective
reannent of turbid waler remains a challenSe l. As
reconstruclion of Iraq begins, water keatment will be one
ofthe nron imponant projects.  Al l  water treatmeDt plants
in Iraq are on Tigris and Euphrates riv€rs and their

tributafies. Curfently, th€re are 250 large water treatment
plarts that require rehabilitarion or upgrading and Iarge
nunrber of new water t.eatment facililies needed to be
bL i l t  to respond lo the dendlJ for $ dter qL|. ] l i ry.

The city of Baghdad for example, in rhe central pan of
Iraq on the Tigris River, and it is now 30x30 kn in arca
with a populat ion of ntore than 5 ni l l ion. Al l  i ts warer
treatmenl planis dra\y rheir water fron the Tigris Rivcr
and the city is now served by several warer treahenl
plants buih during the 20'h century with some addirional
water trearment planrs commissioned in stagcs f.om I970
Lrniil 1990. While many areas of Baghdad have access ro
drinking water from a few functional irearmcnt plants,
mi l l ions of residenls femain without a clean rel iable
source and have l i t t le choice bui to dr ink highly pol iuted
water. Too many rcsidents unforrunately turn lo rhe roflen
banks of the Tigris, which snakcs prominendy lhrough
the heart of Baghdad collecti g roxins as ir florv. The
river suffers liom the increasing levels of salirliry due to
the discharges liom irigation drains, concenrraled
cocktai l  of  pest ic ides, fedi l izers, oi l ,  gasol ine, and heavy
nretals. Alsoj suspend€d solids ofthe river may reaches to
values up to 30,000 mg/| .  The effec! of  which inctude
n€rvous syslen danrage, birlh defects, and cancer [2,3,4].
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Table I Aif and wrtef flow fates fof filrer backwash
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Fig. 2 Backwash cycle: (a) Air and sub,fluidrzairon
!,/ater injected to fluidize the bed. (b) Ftuidizarion wirh

water injected ro restratify thc media

nredia loss durirrg backwashing [7]. The process srarled
by injecting air only followed by subnuidizatron warer.' I  he process takes 

"boJl 5 min rrd erded by clos,ng rhc
Jir  s lream fol lowed by in(rea. ing warer stream fow rcle
lo mainlairr the fluidization about I min. This allows air
bubbles lvithin the bed ro be cscaped and lo resrratiE, ihe
filter media (Fig. 2b). Wat€r stream then shoutd be closed
aDd the cycle finished with clean and well ordered media
bed. Table I shows air and water flow rares apptied
during filter backwash for each fijler type.

Materials

Sand and anthracite were especially tfeated and
prepared for filtfation use directly. These matcrials were
supplied by the Arabic Centre for Waie. Treatment.
Specific gravity and porosily are 2.6 and 0.4 for sand; L5
and 0.44 for anthracite respectively. Industrjal gfade
powdered kaolin was used to prepare the raw water.

Sand and lhe anlhfacite werc backwashed thoroLrghly
for sufficient period of rime after loading ro the filter.
c0lumns lo clean the bed from clay, diI1s, etc. The
process continues lntil clean media and clear warer was

Sieve analysis

Sieve analysis consists of shaking a sanrple of 500 g
(sand or anthracite) using Endicot sieve shaker through a
set o1 sie\es [8j  rhar have progresc veb ,m] cr openi. lg,
Tabl€ 2 l ists the U.S. nandard sieve numbcN ano rne
sizes ofopenings used during rhe anatysis.

First of all, dry sample was taken and the lunrps were

ing tap

is l€vel
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Fig. 6 Effect offlow rate or rurbidity at different raw

rEduction occurred in the {ie€ void area as the particles
accumulate in the bed which causes the bed to offer
resistance 10 the flow of water and led to increase the
aydrauUc loads on th€ filter bed. As the filtration proc€ss
.ontinues, the rate of flow increases through larg€
openings and lessens lhrough the smalle. and padly
clogged openirgs. This causes the larger passageways to
remain nearly ftee ofdeposits (i.e. prevents the settling or
atkchment of suspended particles) and may remove the
:r.vioLrsly settled ones.

Mono-nredia filter of sand was observed to give the
:o\est cfilucnt turbidity at all flltration rates and influent
iurbidities with respec! to ihe dual media bed. This is
rfened to the smaller pafticle size ofsand with respect to
anlhmcite, reduced bed high of sand in dual media b€d,
ihe shape of sand grains (rounded shape particlet also
offer smaller porosity (i.e. smaller openings) with respect
ro that ofanthrache (crashed shap€ panicles), and finally
'Jle intemixing effect wbich acrs to reduce the
performance of the superficial layer of sand by
introducing larger particles ofanthrache within this layer
$hich eliminate or reduce the effect of the fine sand
panicles found on tbe top ofsand layer.

These figures also shows what type of filler should be
selected and the Lorresponding fihrarion lare for a gi!en
innuent turbidity according to rhe maximum allo.wabl€
emu€nt turbidiry of 5 NTU followed the Iraqi
standard [2] which is indicated as a dashed Iine In lrese
rigures.

Headloss behavior afler backwashing
The he;dloss developnrent after each backwashing

c)_cle was plotted at different influent turbidity and flow
rdtes for mono-media filter as shown in Fig. 7 through 9.
Flow rates selected to be 36, 48, and 60 lAr for clarity as
$el las the inf luent turbidio, (10,30, and 50 NTU).

Observing Fig. 7, it is noticed that th€ headloss
increases al the srarI of lhe run and conrinue ro increaie

Fig. 7 Headloss development in mono-media filter
aft€r backwash cycle at I0 NTU influent turbidity

Fig. 8 Headloss development in mono-media filter afi€r
backwash cycle at 30 NTU influenr rurbidity

Fig. 9 Headloss development in mono"media filrer after
backwash cycle at 50 NTU influent turbidity

until it reaches a point in which the headloss begin ro fall
gradual ly { formins a pedk).  Tlen i l  begins ro :rcrease
again and continue to increase alonS the filter run. At 36
L4r lhis peak was sharp and narrow, at 48 l/hr, ihe peak

(50% and
a linear

e emuent
)d to the

€ 1 0

$ , 0

water lurbidity (50% sand)

g 3 0

+ ? 0

e
;
3 4 0
E s o
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Conclusions
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