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Abstract :

This study deals with two kinds of organic polymers coagulant aids with Alum . They
are polyacrylamide negative charge and Polyethylene glycol to remove water turbidity of

water from the Tigris river to use it in various industrial project .

The doses were (0.05-0.5mg/1) for polyacrylamide (PAM ) ,and (1 -15mg/ 1) for
Polyethylene glycol ( PEG), to be added to different doses of alum about (4-36mg/1) .

As for the initial turbidities of raw water ( 100, 220, 400 ) NTU . The mixture of PAM
and Alum was better in removing turbidity in all the levels of initial turbidity of raw water
than Alum alone and the mixture of PEG and Alum , except in the turbidity level 220
NTU , PEG was a little better than the mixture of PAM and Alum . The mixture of PEG
and Alum was better removal turbidity than Alum alone at (100,220) NTU and less at (400)
NTU. The mixture of PAM and Alum has formed clear big flocks which can be removed
easily, while using a mixture of PEG and Alum or using Alum alone will not form such
flocks. The optimum amounts of PAM (0.05-0.275 mg/|) and for PEG (1-8mg /1)
when they are added to Alum at the best amount of ( 20 mg / | ) . The study shows that
exceeding the optimum amounts of Alum does not decrease the remaining turbidity for all

the initial turbidity of raw water for the various amounts added to both coagulant aids .
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e&‘ slall Aiaiy) 5 j\all dic PAM L83 o lua g dd) e ddliAa candl 4804 SJIS:J\( 1 )JJJA

100 NTU
' Code A cihiiall Adal ol 5,lsal) pH
P Shi Lad |
Ayl .
( mg/l)
1 -1 -1 8.685 0.116 3.5 8.8
2 1 -1 31.315 0.116 2.1 8.5
3 -1 1 8.685 0.434 5 8.7
4 1 1 31.315 0.434 2 8.5
5 -1.414 0 4 0.275 6 8.7
6 1.414 0 36 0.275 4 8.3
7 0 -1.414 20 0.05 1 8.5
8 0 1.414 20 0.5 1.6 8.4
9 0 0 20 0.275 1.2 8.4
0 0 0 20 0.275 1.2 8.4
11 0 0 20 0.275 1.5 8.5
12 0 0 20 0.275 2 8.4
13 0 0 20 0.275 1.5 8.4

Code ) a8 (1o Ly Lag bl JaS) (A gall g ) cp piiall AB8al) 4l (2) Jgoa

Wl Jus) Xi

Sl dus) el (mg /1) code

(mg /1) X,
0.05 4 -1.414
0.116 8.685 -1
0.275 20 0
0.434 31.315 1
0.5 36 1.414
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A elall 00y 3 j\Sal) dic PAM _sfail) el g cudd) (pa ddlide candl 43al) 3 \Sad) (3 ) Joan

220 NTU
Code o8 )iiall LESAL) a8l H
5, il Cpiiall 488a) a8l 5)\Sal) P
e Gaea |
Xi | xo | (men) | TAYEH ] NTU | e
( mg/)
1 -1 -1 8.685 0.116 9 8
2 1 -1 31315 0.116 9.5 8.7
3 -1 1 8.685 0.434 6.7 8
4 1 1 31315 0.434 5.5 7.6
5 |-1414] 0 4 0.275 4.5 7.6
6 | 1414 0 36 0.275 6.8 8.1
7 0 [-1.414 20 0.05 19 8.1
8 0 | 1414 20 0.5 6.5 8
9 0 0 20 0.275 4 8.1
0 0 0 20 0.275 4.3 8
11 0 0 20 0.275 4 8
12 0 0 20 0.275 4.1 7.9
13 0 0 20 0.275 4.1 7.9

Al slall L0005y 3 j\Sal) dic PAM A5 dolua g udd) (e Adlida ol Adiial) 3 el (4 ) oo

400 NTU
. Code ¢ < ptall AaEat) ah) 5\l pH
) zﬂ::m &) pariall iasa ;\5)-“
Tl x| x| mgny e P"(‘Mmﬁ)’*" NTU | cisnssugd
1 -1 -1 8.685 0.116 17 8
2 1 -1 31.315 0.116 30 8.1
3 -1 1 8.685 0.434 9 8
4 1 1 31.315 0.434 22 7.9
5 -1.414 0 4 0.275 15 7.7
6 1.414 0 36 0.275 22 7.7
7 0 -1.414 20 0.05 14 8.4
8 0 1.414 20 0.5 8 8
9 0 0 20 0.275 8.5 8.1
0 0 0 20 0.275 7.5 8.1
11 0 0 20 0.275 7.5 8.3
12 0 0 20 0.275 7 8.1
13 0 0 20 0.275 7.5 8.1
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A elall 415 3 lSal) ic PEG i) el g udd) (ha Adlidie ol 4801 3 \Sal) ( 5) Jgan

. Code g2 @ ptall AaEat) ad) 5\l pH
) J:m &) yuriall iasa ean
T x| x| (mgmea P‘E‘fn*;f“ NTU [ sl
1 -1 -1 8.685 3.05 5.3 8.6
2 1 -1 31.315 3.05 2.5 8.3
3 -1 1 8.685 12.95 6.8 8.6
4 1 1 31.315 12.95 2 8.2
5 -1.414 0 4 8 12 8.6
6 1.414 0 36 8 2.7 8.2
7 0 -1.414 20 1 2.3 8.4
8 0 1.414 20 15 2.2 8.4
9 0 0 20 8 2 8.3
0 0 0 20 8 2.1 8.4
11 0 0 20 8 2 8.3
12 0 0 20 8 2 8.4
13 0 0 20 8 2 8.4

AL slall A0y 3 j\Sall sic PEG il aolusa g qudd) ¢pe Adlida cond] 485400 5 \Sall (6 ) Jooa

220 NTU
. Code a2 ) jtiall Aidal) oA 5_sal) pH
) ?“'J* & puriall iaaa) 5
e X1 X, (. mg/l) il PEGs | NTU sl
(_mg/l)
1 -1 -1 8.685 3.05 5 7.9
2 1 -1 31.315 3.05 4 8.2
3 -1 1 8.685 12.95 5.5 7.8
4 1 1 31.315 12.95 4.8 7.8
5 -1.414 0 4 8 5 7.9
6 1.414 0 36 8 2.8 7.8
7 0 -1.414 20 1 4.2 8.2
8 0 1.414 20 15 3.8 8.2
9 0 0 20 8 3.3 8
0 0 0 20 8 3.2 8.1
11 0 0 20 8 3.2 8.2
12 0 0 20 8 3.3 8.3
13 0 0 20 8 33 8.3
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A elall 415 3 lSal) dic PEG _sfidil) el g udd) (pa ddlidie canad! 48l 3 \Sad) (7 ) o>

400 NTU
. Code g2 ) iall A8 S oY 5_jlsal) pH
) z&:ﬂ‘ & yuriall iaaa) asj\
T x| x| (mgmea P‘E‘fn*;f“ NTU [ sl
1 -1 -1 8.685 3.05 42 8.2
2 1 -1 31.315 3.05 27.5 8.1
3 -1 1 8.685 12.95 46.5 8.1
4 1 1 31.315 12.95 25 7.9
5 -1.414 0 4 8 82 8.2
6 1.414 0 36 8 35 8.2
7 0 -1.414 20 1 20 8.2
8 0 1.414 20 15 22 8.2
9 0 0 20 8 21 8.1
0 0 0 20 8 20 8.1
11 0 0 20 8 23 8.2
12 0 0 20 8 22 8
13 0 0 20 8 22 8

Code 31 a8 (e Ll Lag J oSS Gl Aol g uidd) o ptiall 488a0) 481 (8 ) Jg2a

X e X, JoS3S Gl el s
code
mg /1 mg/1
-1.414 4 1
-1 8.685 3.05
0 20 8
1 31.315 12.95
1.414 36 15
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BgSall Ay o Jgaall Xy 9 Xy CpuiiaS Baclusal) il fidall g udl) Jay 5 A1 c¥alaal) (9 ) Jgda

A slall Aiaiy) 3 jlSe dpud JSI Y Adiall

bl ) Jalas
Correlation

coefficient

Y = 1.48 - 0.9036 X, + 0.2811 X, - 0.4 X; X, +
100 1.7604 X - 0.09015 X,> 9.9 0.97

Y = 4.1+0.3191 X; —2.9973 X, - 0.425 X; Xp+
PAM | 220 0.3934 X,>+3.9445 X,’ 10.2 0.89

Y = 7.5994 + 4.4879 X, - 3.061 X, + 6.6393 X’
400 |+ 2.8881 X, 10.5 0.87

Y = 2.02—-2.5942 X +0.1073 X, - 0.5 X; X, +

1001 5503 X, 0.0478 X, 1077 095
Y = 3.2599 - 0.6014 X, + 0.0918 X, + 0.075 X
20 | Xz +0.5389 X, + 0.5889 X,> 7 0.76

PEG

Y = 21.6 - 12.8092 X, + 0.6036X,-1.75 X; X, +
400 17.3286 X,*- 1.4271 X,’ 76 0.96

1
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9 PAM L8330 (gaslosa St A VAl quudl) aie 20l g 55850 ddes day plall 4y gbassl) Jilladl) (10) Jg>
A1) slall AANAAN 5 gSal) die ALAN slall pa i Mia g il 20 PEG

-

sl | : -:L: | B wfj‘uei\ Lhagll | TDS
Ay Bl g5l aaat) ) M) © pH uS/cm | ppm
mg/l mg/l NTU

PAM 0.05 20 0.9 8.5 867 468
100NTU | PEG 1 20 1.77 8.4 863 463
Laih ) _ 20 3.5 8.3 800 457

BSal) g aldl) elal)
100§TU - - - 8.5 874 466
PAM | 0.275 20 4.1 8 853 432
220NTU | PEG 8 20 3.26 8.2 1241 576
hid ) _ 20 10 8.6 835 474

5_sal) g3 alal) slal)
¥ zzJin\?TU - - - 8.5 1082 519
PAM | 0.275 20 7.6 8.2 901 425
400NTU | PEG 1 20 17.89 8.2 1363 657
Wb | 20 16 8.6 832 475

BSal) g3 alal) elal)
400§TU - - - 8.7 1367 661

s A8l g gkl

e o5 Lgasih Ayl g et il sty &yt OK1 il (a5 35k (2) ¢ (1) culgdad) mum s
Ay & Al LsAcLuA S5 4005 220 Aslaiy) Gl HlSall daad 2.9 1 Gyl gaadl ‘;LAS il (u.a..aﬂ Jslas
o Lag S iy 3R e W) ki

Oo S X, il aeluey X il Ay Galiaiall o pariall el areana’ 2385 (8 - 1) Jglaad) s - 1
).@.'J\ ;Lajr\_ﬁ\ﬁg‘}“'é)ﬁd\ Al glecalider ey A JE*'*A‘\}SJ\S:J\ g_ab.u;.‘(PAM,PEG)

o Jsanll &5 i) 5 )8l aa g Lpany ae & pasiall 038 oy y m jaly L 35 8e 3as s (100, 220 ,400)
A (9) Jsalh dnnse 10.7 % Wleadl Wadll Jass dowiss polynomial g s e 4l dajall (e dalas

. 7.6—-8.8 Ongslis il sl anlill g Al dilee da Wl (pH ) i sonedl A1 L8

1A
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3l seludy (20 mg/l ) i) dos il 100 NTU 480531 5 )8l e (2, 1) JS&Y) agsi - 2
O—1 38 5l el PEG Ldadll aelud s 0.9 NTU d—iitie 3 jSe J—8 culaef (10.05 mg/l) PAM
(3.05, 1 mg/l)

(20 mg/l ) L) il A 5 5 e (1,86, 1.77) NTU Adiio s je

NTU #silall 5 jlSall
B oW

> ——
2 - ® ]
" —k—A
—a—8.685 mg/l o<
—— 20 mg/l 0 . . . . .
—0—31.315 mg/l & 0 0.1 0.2 0.3 0.4 0.5 0.6

—0—36 mg/ls

A pida Allaal wlel L8 A s sl duag

A1) B lall Ul Altida Cund Canfii die ylal JyS) (A gl (e Allida cilpasd 48050 B lal) (1) S
100 NTU

14

12 +
10_ //’*"_‘
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