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Abstract

In this research, the effect of electrocoagulation technique
on the removal of organic matters (COD), Orthophosphate
Phosphorous (PO4-P), Ammonia Nitrogen (NH3-N) and Total Solids
(TS) of synthetic wastewater as dependent variables have been
conducted. An electrocoagulation experimental system of a
continuous flow were designed and operated. It consists of a (2L)
fixed volume reactor, flocculation and settling tanks of varying
volumes due to changing the discharges with the electrocoagulation
times. Aluminum plates for both anode (3 plates) and cathode (4
plates) were used. Their dimensions (17 x 8) cm for submerged part of
the plate were fixed. The space between the plates at (1 cm) and the
influent temperature of (20°C) was maintained.

The experimental variables include the initial pollutant
concentration, electrocoagulation time and electrical current value
passing through the plates as independent variables. Synthetic
wastewater samples of different COD values (50, 125, 250, 500 and
1000 mg/l), Phosphorous values (3, 5, 7, 9.5 and 12 mg/l) and
Ammonia Nitrogen of (5, 10, 20, 35 and 55 mg/l) were laboratory
prepared. All samples under variable direct current of (0.25, 0.5, 1, 2
and 4 amp.) and detention time of (1.5, 5, 10 and 20 minutes) were
tested. All of these parameters effect on the removal efficiency of
impurities was investigated. As well as, the effect of the listed
parameters on the pH wvalues, electric conductivity (Ec), the
operational costs and consumed electrical power in the research were
studied. The statistical analysis for testing the relationships between
independent and dependent variables were conducted. Also, the best
electrical current value and electrocoagulation time that satisfy
effective and of low cost removal ratio was calculated.

The results showed that there is an increase in COD, PO4-P,
NH;3-N and TS removal efficiency as raising the current value (0.25 to
2) amp. and electrocoagulation duration for all initial pollutant
concentrations. Whereas, the removal efficiency was decreased as
initial COD, PO4-P and NH;-N concentrations increased. The higher
COD, PO4-P and NH;-N removal efficiency value were listed at (2)
amp. current value, and detention time (20) min, and the NH;-N
removal efficiency still low. The research elucidated that the
efficiency of electrocoagulation technique at higher current value, (4)
amp., was ineffective.



For discharge criteria, they could be fully satisfied for (125)
mg/l, partially at specific operational conditions (250) and (500) mg/1
and failed at (1000) mg/l COD initial concentrations. For
phosphorous, only (3) mg/l concentration was fully fit and partially
with variation in operating conditions in other concentrations.

A reported values showed that (10) min. coagulation time
and (2) amp. current value was the best listed operational parameters
for all COD and NH3-N initial concentrations. A (5) min. coagulation
time and (1) amp. current value was the best condition for all POy4-P
concentrations.

Also, an increasing of electrical current value and/or
electrocoagulation time led to increase (pH) and decreasing (Ec)
values for the treated wastewater samples.

A multiple linear regression, as statistical analysis, was
used. At the (1%) confidence level, all dependent variables had high
significant values. The analysis demonstrated that electrocoagulation
time, electric current value and initial pollutant concentration had the
highest effect ranking on COD removal respectively, whereas, electric
current value, electrocoagulation time, and initial pollutant
concentration were for both PO4-P and NH;-N respectively.



University of Mosul
College of Engineering

Activity of Electrocoagulation Technique
in Removing Some Pollutants from
Synthetic Wastewater

A Thesis Submitted
By

Thura Azam Abd Mahmood Al-Hamdany

M.Sc. Thesis
In Civil Engineering / Environment

Supervised By
Assist. Prof.
Musab Abdal-Jabar Abdal-Baqi

2017 A.D 1439 A.H



. . = . C oA . - N = N 6" £
* d-"0d “N-HN 97 P70 (RsF 9F &m0 rshae” iy &0 s s & 'S (RT SK PTEED: L
. " N - ) A . & ) ; D jpeT rrh 0 Py
6 C6i0 afl 0 ) C aglind 6 ‘ -
=T apTet 67 PTED |55E o ST dOD ¥ P ST sH e T st e SR TR s D P 0 J e M.

IRESTIC Iee e |0 (e 2 e e I Py ¢ S S\ <o V0 ([ € (R ST ) oy

SO 10 17 (e (H) S 0 (08) rRe e A ey 1590 (ST A5 185 © [¥5ee o7 mc? preseTy ) e Arese
e KD K (1 d-POd e = G0 o7 () ovy 60 (1) 70 o sy (1S (KT 0 P [ mie2 0 Mes @A sPAs 6/ 0
O e (R £SRe (F 0D SN-SHN S s &0 o5 (01) vy S () (7 o o = (570 (K6 0 R0 ¢ <0 6 (0 g
e (72 o (S (KT (€) TR o S 0 & e e ) S ap e o IS IRTY (66 L6 661 T om0 |0
5 €T (05T £00S) T v g ey o=weet ) <0 P oo qp e o (S (&T (0001) TR M AT el e oswe
PO G PTO IPET € e S ST ET MR e oo (=02 1 00D I IS KT (STD AT € [ wv oo p e
P €0 o (07) T 7 P SIem S ey A (NFEHND Ty s 80 o0 mic? (0 ey e s 9 s o e ey (1)
O e F e s (£ 2 Qe 1S RT S0 70 0D d-0d FN-EHN ¢ fsie (977 s (e T AOD* d-YOd €N-FHN s ©C (2)
¥ 2 Aee e [ i dOD* d-FOd* N-FHN €SI » (e (¢ *0 (§7°0 I 2) (7 6 (s &0 s 5% 157 (RFTe Siev
ST (RSomE € (A0 P €00 ed P | ReerT B [y svee Sspo vy
O PTE S © ) (I FTE o pcey #O PTG (PR M (PTSSE (P TR T 690 s [y (@OD° d- POd NFFHN) 7 S
I P 8 s e © g0 g ST e o7 (K0 RO ey sHOsy e e g S0 S (s €y 5Py (PeTsy
TS Evemot P o0 A e (ST0° S0° 11T ) S0 s PR (611161 011 07) tERt Se 97 oy ofC wee (ST o e
ST o0 o per TGS 0 0D (051 STIC 05T 00S 0001) *T/* fowT (¢° 6° L 676" TI) "/ S E=0 g% (6° 01° 0T° S¢€° $S)
) oo D T S IR T S0 e s AT PO (P S O S RO ISHAR i © i ep2 oy
9 (EEC (ST (590 (B (sHAs (07) SR o
M (P #0 oee (RPTY IR AP i vemi (8 L1) ™ PSP o0 ey (ste ST (e 60 eme e (1) 7 60y <G
(7) o7 650 i 65620 ol A sy e @ o et e o0 o G0 s s e (€ ome?) e (PR 6 (f o)
N Gi4ie =T (15T (S.L) *7 e e (eremfet i o S e o5 SHAET o) 08 A0 e A o0 e o sHeD e i
¢ vy = e 0 e ary I sPAsT @ e S o0 P i (A0D) TR (RTEE T (d-70d) SRR |5 —SHN)
hantnzvaRily Y8 Eanin’




