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ABSTRACT

The local lime has been used as a coagulant and a coagulant aid with ferrous sulfate
in turbidity removal for deferent level of initial synthetic turbidity (25,100,500) ntu. The
study revealed that the lime can effectively be used alone as a coagulant with medium
and high initial turbidity levels (100and500) ntu, And it revealed a better result when it
used as a coagulant aid with ferrous sulfate at low initial turbidity limit 25ntu with a dose
of 20mg/1 with 7.5mg/] of ferrous sulfate to get a removal of 93% of turbidity.

Regression analysis has been done and a mathematical model determined for the
variables included in the study, and it found that the most important variable affect to
turbidity removal is the initial turbidity followed by settling time then ferrous sulfate dose
then lime dose.

(Land
Decaying vegetation erosion
( ying g ) )

( )

(Coarse particles) (Plain sedimentation)
(50um)
(Hammer, 1977),(Tebbutt, 1998).

(Montgomery, 1985) ,(Kawamura, 1995).



16

(1)

(Kim et al.,. 1965)
(Ketchum and Weber, 1974)

(York and Drewry, 1974)

(COD)

(Carnduff, 1976)

(Quareshi and Mambery, 1985)

(Yasin, 1991)

. (McCook and West, 1978)



/ (%55) Ca(OH),
. (%1)
(%99.9) FeSO,. 7H,O
. (%1)
Hatch Laboratory Turbidimeter 2100A
N ) NTU
WTW, pH 322
(Blade) (Jar test)
(1000) (2) (6)
., ) (AlLayla and Mddlebrooks, 1974) (Ammirthirajah, 1986)
(1994
1 (62) \ (100)
1 (15.8) (30) \ (40)
(30)
(500,100,25)
\ (25-2.5)
\ (60-5)

17



18

(T>)
(Fe) Dependent variable
(1) (St) (T) (Lime)
Stepwise Multiple
Regression
Fe,Lim, St & T,
(Th)
S0ONTU 100 NTU 25 NTU
\ 4 \ 4 \ 4
v
\  (Fe)
Fe; Fe, Fe; Fe. Fes
\  (Lim)
Lim1 Lil’n2 Lim3 L1m4 Lim5
(St)
30 10 5 2

coall Slaay)



(500,100,25)
Ca™
(40,40,30)

19

(2)

40 (17.5,16,18)
(12,125,14.5)

. (Kim et al., 1965)
(500,100,25) \
(12,12.5,14.5)

20

16

12

=25 %100 -5-500 |
30

(2.5:5:10)

20 30 40 50 60 70

(3)
(5) 25

(2.72.1 4.55) \

(4.7:3.9:2.8)



20

\ (10)
(Ca™)
(Dentel, 1991).
\ 75
(100) ( 3)
\ (10)
(22 32 3.3) \ (10 2.5¢5)
(2.5 34 4.1)
(7.5)
\
(500) ( 3)
\' (25 15 5) \  (10)
44 7.6 14) (5 6.5 12)
\ (20)
\

51 -0 —&—5———-10 —8—20 —A&—30 —-0-—35
3
%ﬁ 4
Fi
3
3,

1




21

\

- @ --0 —A—10 —— —20 —@—30 —A—40 — O —50

)

355 Bany - Aoddalls
N w
1 1
T T

s Adladde - jgaaadi iy S £

14 1 o \
) ---#---0 —A&—10 ————20 —W—30 —A—40 ——O— —60

B i e e K BN By

3
( ) 4)
(500 100 25)
25)
\ (20) (100
(3.5:2.1¢1.75¢1.6) \ (7.5)

(8:3.5:3.2:3) (2¢5¢10<30)



22

(5)

A

R

20
(

)

15 20 25 30

. LAdda .

10

A Ga

i

— -k -—

o
N

I

T
wn
-

(st e TRy - e osEe

I

T
o
-—

20 25 30

D - il (e

15

500

40

] ] ] ] ] ] ]
T T T T T T T
N O Vo Wmw ouw

M M N N «~™ «

s e (rrEy -6ere os60e

15 20 25 30

3 - sl e

10

(Stepwise multiple regression analysis)

) (T2)

(

(Lim)



23

St (T)) (Fe)
R’ (Standard Error)
(2)
(0.75) (0.22)
(%25) (%75)
(0) © @)
(7) (1)
(St) (T))
.(Lime) (Fe)
1

3.2 3.6 9.6 9 NTU

7.95 8.08 8.06 8.07 pH

200 200 214 224 CaCOs \

46.5 47.5 52 54.5 \ Ca”

18.8 18.3 18.8 19.8 \ Mg™

2
R2
036 | 15.5 |T,=17.72-0.879 Fe-0.177 Lim - 0.518 St + 0.059 T} 1
JT, =4.628 0.548+4Fe 0.225 +/Lim 0.516 /St
0.553 | 1.25 2
+0.187 /T,
logT, =0.754 0.426 log Fe 0.396 log Lim 0.561 log St

0.754 | 0.22 0,659 log T) 3




24

[] t 3
G )
t j *x
*23.4 0.78 T,
*18.5 - 0.54 - St
*R.6 - 0.27 - Fe
*R.5 - 0.25 - Lim
. %95
)
( )
( )
(\ )
( v\ )
\  (40)
(25)
\ (25)
\
\ (7.5¢7.5:20)

(25:100¢500)

\ (20:30:40)

= Lim

(500,100)

(7.5)



25

4
(500)
)
5
(T>) 6
(Th)
(Lim) (Fe) (St)
(T>)
(0.754 0.22 )

logT, =0.754 0.426 log Fe 0.396 log Lim 0.561 log St + 0.659 log T,

.1994

Al-Layla, M.A. and Middlebrooks, B.J., 1974. Optimum Values for operationalvariables
on turbidity removal. Jour. Water and Sewage Works, 121 (9), pp.66-69.

Ammirtharajah, A. and Trusler, S.L., 1986. Destabilization of particles byturbulent rapid
mixing. Jour of Environmental Engineering Division, ASCE,112, (6), pp.1085-
1108.

Carnduff, J.A., 1976. Pretreatment of the metropolitan Tomto water supply utilizing
ferric chloride. Jour AWWA, 81(10), pp.431.

Dentel, S.K. 1991. Coagulation control in water treatment. CRC ,.21(1), 41-135.

Hammer, M.J. 1977. Water and waste water technology. John Wiley and Sons, Inc., New
York, 504 p.

Kawamura, S., 1991. Effectiveness of natural polyelectrolytes in water treatment. Jour.
AWWA, 83(10), pp.88-91.

Ketchum, L.H. and Weber, W.J., 1974. Coagulation of storm waters and lowalkalinity
wastewaters. Jour. WPCF, 46(1), pp.53-62.

Kim, W.; Ludwi, H.F. and Bishop, W.D. 1965. Cation-exchange capacity and pH in the
coagulation process, Jour. AWWA. 57(3), pp.327-348.

McCooke, NJ. and West, J.R. 1978. The coagulation of a kaolinite suspension with
aluminum sulfate. Water Research, 12(10), pp.793.

Montgomery, J.M., 1985. water Treatment, principles and design. John Wiley Inc., New
York, 696p.

Qureshi, N.; and Malmberg, R.H. 1985. Reducing aluminum residuals in finished water.
Jour. AWWA, 77(10), pp.101-108.



26

Randtke, S.J.; Thiel, C.E.; Liao, M.Y. and Yamaya, C.N., 1982. Removing soluble
organic contaminants by lime -softening. Jour AWWA, 74(4), pp.192-202.

Tebbutt, T.H.Y. 1998. Principles of water quality control. 5th edition, Butterworth-
Heinemann, London, 280p.

Yasin, A.M. 1991. Effect of using lime in conjunction with alum and ferric chloride
coagulation on turbidity and hardness removal. M.Sc. Thesis, University of Mosul
90p.

York, D.W. and Drewry, A.-W., 1974. Virus removal by chemical coagulation. Jour.
AWWA, 66(12), pp.711.



