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O ABSTRACT 0O

The coagulation and flocculation are considered one of the most important processes for
drinking water purification from surface sources, so the aim of this research is to study the
parameters affecting the coagulation and flocculation processes represented by the
velocity gradient and time for each one, for samples of raw water (turbidity removing)
from Lake "16 Tishreen" Dam by mechanical mixing. Then determine the optimal values
of these parameters depend on the raw water turbidity that using in the experiments.

Experiments were conducted on water samples with different raw turbidity( 50-100-150-

200-250-300 mg/l) using aluminum sulfate [Al,(So,)s.18H,0] as a coagulant after

determining the optimal dose value for each Turbidity using the experimental coagulation
device (Jar- Test).The results showed that the optimal values of the coagulation,

flocculation time were (T, = 35 — 50 sec ), ( T» = 840 — 1080 sec ) while The optimum

value of velocity gradient was (G; = 225 — 275 sec™'), ( G, = 40 — 55 sec™') for each

turbidity in the experimental work.

The results proved that mechanical mixing is an effective treatment technology for surface
water purification where the residual turbidity didn't exceed the limits allow water to flow
into the filters in order to remove her residual turbidity. It was ( 8 — 15 mg/l) at the optimal
parameters.

Keywords: Coagulation — Flocculation- Mechanical mixing — Velocity gradient — Camp
factor.
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tAEBial)y gl
fo WS oBlef L) SLiiall a1 dabpall col)lsaV ) il b Lad (e
(A Aasal el @il < (3 ) a) dsaad

(Mg, mg/l) &9 8lsall 4ail b ( Ty, SeC) gl cpajl (tial) piill 3y0a5 ]
[ adll Jardl 8 Lasiiaall alal) oluall 3

S Ayl e I 30l
M, = 50 mg/I Gy = 225sec” T, = 900 sec G, = 45sec™
T, (sec) 25 30 35 40 50 60 70
M; (mg/l) | 16.1 14.5 13.1 12.6 11.0 12.0 12.8
S Al e Al 3laa)
M, = 100 mg/I Gy = 225sec” T, = 900 sec G, = 45sec™
T, (sec) 25 30 35 40 50 60 70
M; (mg/l) | 185 17.1 15.4 14.2 12.1 13.2 14.2
S Al e G 5hal)
M, = 150 mg/I Gy =225 sec™” T, = 900 sec G, = 45sec™
T, (sec) 25 30 35 40 50 60 70
M; (mg/l) | 17.3 16.1 14.2 11.8 13.2 14.3 15.0
S sl e dagl )l 3dadl)
M, = 200 mg/I Gy = 225sec” T, = 900 sec G, = 45 sec™
T, (sec) 25 30 35 40 50 60 70
M; (mg/l) | 19.7 17.2 14.8 12.5 13.8 14.0 14.3
S Al e Al 3dadl)
o = 250 mg/l G, = 225sec” T, = 900 sec G, = 45 sec™
T, (sec) 25 30 35 40 50 60 70
M; (mg/l) | 19.0 18.1 16.0 135 15.5 16.0 15.6
S Aspdl e dwalid) 3kal)
M, = 300 mg/l G, = 225sec” T, = 900 sec G, = 45 sec™
T, (sec) 25 30 35 40 50 60 70
M; (mg/l) | 185 16.5 13.3 14.5 14.9 15.2 15.0

A el ad pamidl ) deail el (e 30L) g Al 8)\Sal) dad (mlaasl Baad oMef (3) &) Jsandl (e
Laadiaal A1) oluall 5)\Sal baii ( Ty, S6C ) zoall el el wiill e Jpmnll (e Gum caan (o adi
il Cyn Aallaall lgeliad) ey olaall 3 Aiid) CHall Ll adll ALG) 2l g o oapadl) Jeadl 3

oLl (4) &) Jsaall ol L 3 ¢ 35~ 50 sec)
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. Sl Lalall afasinly il Gahel daladd) jaladl) sl dan
s (Zsua Sl e - o=l 4 B e 4

el Jandl B dariiauall alad) slual) 5jlsal lag el a3l el all o((4) A8 Jgaad)

i 50 100 150 | 200 | 250 | 300
(Mg, mg/l)
ol el il asl) 50 50 40 40 40 35
(Ty,sec)

L0l U jall i) @il (5) a8y Jgaadl
(Mo, mg/l) &ds¥) sylsal) dagdl tai ( Gy, SeC™) giall dSyu 05 Jalaal ial) al) yansi ]
[ il Jaxd) gA Aasdiual) aldd) olual) ‘_,3
Al sl e I 3 ghasll
o = 50 mg/I T 1.optimem = 50 S€C T, = 900 sec G, =45 sec™
Gy (sect) | 150 175 200 225 250 275 300
M; (mg/l) | 16.2 15.0 14.3 13.0 12.0 11.3 12.5
Al Aapall (e 4l 35aal)
M, = 100 mg/I T 1.optimem = 50 S€C T, = 900 sec G, =45 sec™
Gy (sect) | 150 175 200 225 250 275 300
M, (mg/l) | 17.2 16.0 15.5 15.0 13.6 12.0 13.4
Al sl e 23 3 shaall
M, = 150 mg/I T 1.optimem = 40 S€C T, = 900 sec G, =45 sec™
Gy (sect) | 150 175 200 225 250 275 300
M; (mg/l) | 18.8 17.0 15.0 13.9 12.7 13.8 14.6
Al Alsyall (e Ayl 35kl
M, = 200 mg/I T 1.optimem = 40 S€C T, = 900 sec G, =45 sec™
Gy (sect) | 150 175 200 225 250 275 300
M; (mg/l) | 18.1 16.8 14.2 12.2 11.0 13.3 13.2

Al Uapal (e daselall 35aal)
M, = 250 mg/I T 1.optimem = 40 S€C T, = 900 sec G, =45 sec™

Gi(sect) | 150 175 200 225 250 275 300
M, (mg/l) | 19.2 176 15.4 128 12.1 14.2 145

Aol el (e desalid) 3skaall
M, = 300 mg/l T 1.optimem = 35 S€C T, = 900 sec G, =45 sec™

Gi(sec?) | 150 175 200 225 250 275 300
M; (mg/l) | 20.0 185 165 135 14.0 15.2 15.3

(G1) asf ()5S cpiip o5 Led Aad J81 ) Jocll Aasial) )Sa) aid (bl el e pus )85 Jolas Ga 3335
ol Aoy 85 Jalaad Tl ol dadlaall Lo limd) 2y olaal) 3 Agiiiall ol lSall Liall ol AL0aal)

(225 - 275 sec™ ) om cangli s il Jeal) 8 deaid) alall oLl 5)18a) s ( Gy, SeCT)
ol (6) aly Jsaad) b oliy Le 12
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T Jand) b daadiall alad) slal) 85l8ad Tas (G, seC™) el dspm 8 Jalaal i) il 1((6) a8 Jgaad)

e(LT\J/\I bl DJ/:S)Q 50 100 150 200 250 300
0 mg
)5 Jaleal B ol
SRS 275 275 250 250 250 225
(G, sec?)

AN A el sl @ilii c (7 ) aby Jand
(Mo, mg/l) &ds¥) 8ilsall dagid lagi (T, SeC ) wiaill JS&i Gyl el ahl) yaas ]
[ ) Jand) b daaiiosal) alad) olpal) b

LA Dayal) (e IV 35ladl)
M, =50 mg/I Ty optimum = 50 5€C | Gy optimum=275 sec™ G, =45sec™
T, (sec) 720 780 840 900 960 1080 1200
M; (mg/l) | 12.8 11.8 10.9 10.5 10.1 8.8 11.0
A A yal) e Al 35aal)
M, = 100 mg/I T1optimum = 50 S€C | Gy optimum=275 sec™ G, =45 sec™
T, (sec) 720 780 840 900 960 1080 1200
M; (mg/l) | 134 12.7 12.0 11.0 9.5 10.7 11.6
A el pe LGN 3 ghadl)
M, = 150 mg/I Toptimm = 40 5C | Gy optimum=275 sec™ G, =45sec™
T, (sec) 720 780 840 900 960 1080 1200
M; (mg/l) | 14.0 12.3 11.2 10.1 9.0 9.9 12.0
24 Adsyall (e Ayl 39kl
M, = 200 mg/I Tooptimum = 40 56C | Gy opimum=275 Sec™ G, = 45 sec™
T, (sec) 720 780 840 900 960 1080 1200
M; (mg/l) | 13.0 12.4 11.0 9.5 10.3 11.4 11.6
A s yal) e dselal) 35lasl)
M, = 250 mg/I T1optimum =40 56C | Giopimm=2755ec™ | Gy =45 sec™
T, (sec) 720 780 840 900 960 1080 1200
M; (mg/l) | 14.0 13.4 11.6 10.1 11.2 12.0 12.5
AN Ads el (e dwaludl 35dadl)
M, = 300 mg/I Tooptimum = 35 56C | Gy optimum=275 Sec™ G, = 45 sec™
T, (sec) 720 780 840 900 960 1080 1200
M; (mg/l) | 136 12.8 9.9 10.8 11.9 12.6 12.1

Aallaall olall 8 Adsial) 58l 3o J8Y ALladlly (840 —1080 S€C ) G Lalall oyl Ll anill cunglys
claall d sadiadll alad) 3)Sall Aad S 2ic
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A oLl 5,\Kad Tai (T, S€C ) ol J<5 (a3l i) ol e Jpamnl) oSy oDlef (7)) o) Jsaall (10
ol (8) a8y dsaadl b Lyl Jandl 8 derdisd])

A} slall Bylsal b (T, , SEC ) il (S (pal el pl) 1( 8 ) a8, Jgaad)
el Jadl & dasiiial)

el ol Bl 50 100 150 200 250 300
(Mo, mg/l)
o) (el il
el IS 1080 960 960 900 900 840
(T2, sec)

Aol Alaal) 3R @il s (9) ) Jsaad)
(M, mg/l) &ds¥) 8)\sall dLall s ( Gy, seC™ ) wiail) (S8 A8 jun g8 Jalaal tial) pl) ayans ]
[ ol Sand) b dasiinaal) aldd) olpal) b

FP - S RGN INVRE P P
M, = 50 mg/I Ty optimum = 50 €€ | Gy optimm=275 56 | T2 optimum=1080 sec
G (sec™) 30 35 40 45 50 55 60
M;(mg/l) | 11.0 9.7 9.1 8.1 7.3 6.5 8.0
gl ) Ayl p Alil) 3 gladl)
M, = 100 mg/I Ty optimum = 50 6C | Gy optimm=275 56" | T.0ptimum=960 sec
G (sec™) 30 35 40 45 50 55 60
M;(mg/l) | 12.3 11.2 10.3 8.5 7.0 8.1 8.6
gl y)) Ayl pe ZAIED 35003
M, = 150 mg/I Ty optimum = 40 56C | Gy optimm=275 56" | T 0ptimum=960 sec
G (sec™) 30 35 40 45 50 55 60
M;(mg/l) | 11.8 10.5 9.6 9.1 7.8 8.6 9.5
Al Adayall (ge dxgll B shasll
M, = 200 mg/I Ty optimum = 40 56C | Gy optimm=275 56" | T.0ptimum=900 sec
G (sec™) 30 35 40 45 50 55 60
Mi(mg/l) | 12.6 11.6 9.0 8.1 9.0 9.7 9.5
el y)) A pall pe Fselal) 5 gladl)
o = 250 mg/I T1optimum = 40 56C | Gioptimm=275 56C™" | T2, 0ptimum=900 Sec
G (sec™) 30 35 40 45 50 55 60
Mi(mg/l) | 12.1 10.2 8.6 9.0 9.8 10.2 10.6
Laaly)) Ayl e dsalid) 3kl
M, = 300 mg/Il Ty optimum = 35 56C | Gyoptimm=27556C™" | Ty.0ptimum=840 sec
Gy (sec™) 30 35 40 45 50 55 60
M; (mg/l) | 133 11.0 9.5 10.3 10.5 10.8 11.2
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58l L ( Gy, sec™ ) aall JS&8 Aoy 7500 Julad Bl pill e Jamns oDlel (9) ) Jsaall (e
lge Lmd) 2ay olpall 8 Aisial) calSall Lpal il ALEa) o) g oappaill Jead) 8 Aaniiosall pLal) oLl
Ul (10) by Jsandl b oliy Lo ans o(40-55 s€C—") (gl Gud Aallaall

i) olual) 5ylsal lai (G, , 56T ) i) JSS Ao pou g8 Jalaal L) 2] 1(( 10 ) a8, Jgaadl
el Jadl & dasiiial)

el ol 32 50 100 150 200 250 300
(Mo, mg/l)
)5 Jalaal Bl o
o) (S A s 55 50 50 45 40 40
(G, ,sec?)

t@luagilly clalitiuy)

relaliniay)

il agill Wi ¢ (35 -5056C) o e cnglii (1) gal) cpadd Hiall aall o oy lia¥) aeils cpelal —1
LAl olaall 8 dliall 58l ail L @lls (1840 — 1080 SEC ) o Lo sl (T ) canill JSi (pa))
+ Aallaall daialal)

ot Copmni) (a8 ¢ (225 -27556CT ) o Lo (G ) el depas daps Jalaad Bl all sl =2
o8 Alidll 5)\Sal) il Las ellay (40 —55s6C ) 250 3 (Gp) () IS ) Lalall Ay )y Jalas
» Aalledl daalall Hlal) o)

oLl ylSe ¢ Ll ae ol <5 il Jlee lfiahly ad Galiasl Baadl cl)laal) bl Al se ) -3
- Aallall Laalal) La)

SISall lati ol i Apada ) oLall Al Cund) 13a 8 Addaall Aallead) Aylled cuhlia) il s —4
sy Apallal) sS4y e ANl Al 6 lieY) e 535l il Bl ol vie dgaal
rgiiall LySe (e lpanlas Ay BN ) oluall &l

1 lua gl

c a3 b bylaal w5 S adl dpam mlA i S sl o Rangiall iy g aT sl el 5y =1
ddhidl 3 dadaid) daud) Gl 8ol )b dayy ) Auzmididl syhall cilags 50 Al agall e =2
gy Aallaall Alee e (elid sl

oo Ailaslls Lkl cilialpally dlide (585 38 (65a Lpmada sl o il 13 Dngia LR 35 0 =3
ECISR [N LIRS A [ RN YA
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