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Abstract

Detergents are one of the most widely used chemicals in the daily life of Received: 5 November 2022
humans. Their entry into the environment, especially water, can increase Accepted: 10 April 2023
the COD of water and cause serious problems for living organisms. There Page Number: 44-55

are different methods to reduce COD. The electrocoagulation process as
an electrochemical method is a suitable solution to reduce COD. In this
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study, the effect of electrocoagulation to reduce COD caused by laundry Keywords:
detergent has been surveyed. Process voltage, the number of electrodes, Electrocoagulation,
along with coagulation time as key parameters were investigated as Number of
influential parameters. The results showed that the 2-electrode mode Electrodes,

reduced COD by 70% in 40 minutes at a voltage of 15 volts. This value
was the most optimal energy consumption in terms of process time and
the amount of reducing the pollution index.
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Fiqurel: Effect of pH on type of metal hydroxide formed [11].
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Figure 2. Schematic of the connection state of the electrodes in the electrocoagulation process. (a) bipolar
(b) parallel monopolar (c) series monopolar [11].

1 IR 2. Bipolar-Serial

3. Monopolar

(\&-v) 939w 9 340 o louls — I JLw = sl (ouls (S Iige 4yl

Archive of SID.ir

<

Fr-00 el — u')l&o.lb 9 ‘503-*‘)

EA



Archive of SID.ir

<

w5 Oluy )3 COD Grals p saulS sladariv 50 o) p
ff-00 el — u')l&o&b 9 (SO

0 00000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 20

BAs ;0 Jhs dasein olasd gwyp (iegh pl plol 5l o
039l Slge 395 4 Conl ogd wld pdle Clay 5l oa gl olge
ol g Gl gl N 0sd so ol ;0 COD iul38l cely
5 ol Gzl sl s5pssS Slai e 4 oLy COD lase
Slbes glej (ot )3 Bim e o Sl iz e

S (g 2

b gy golge.Y
aod el Y0 5 2 ¥ 305 e G ol ool bl s
o Blid (Sl Bb S I ) Sdgg sln eizen 0l
ol ol B, b lecdy oS o bl VEXVEXVT sl
bl poce iz g (o s 50 Jutend el (l s 0
Syl ) e LS oLyl gl sl GByL S S
b o asgd camslio U5y b AP-320 oo 15T _mslgn olSinss
Slys iy el LY sl anals | ailols o LIS da Ly
&l xS Gt 5 Slay pul i 4 GOy e ks
Dgbioe SIS 5 il (59, 50 G5 (35,008 § eaIS Aiate Slge
i A i8Sy 2 VO (g5, yelig, 3l ool b aolse i
Y ol g aye e il SxA il Uy 05 oSl & olaws s
Sl g ol g ye e Bl Vof JLsd oo g 50 e
Lo S s Aol o oolitaal Lany] 51 cilises slacdl>
Jsb s Lapl Alold o i 5l 5 ad b S Jlaips 2o il )
0y iy COD s alomil (gliy o L by iglo;]
At el S 55809m iz ed g ey Slog 560 g Dy
Slg—s il Ly e plosil gl oolitul 5550 sl Joloxe
Lol Job 48 COD &l pss duo s dewlons [Y+ oy oolel

28,5 alol (V) b,

Co—C

n == x100

QAP

POl Lol ceal Bk 4 lohd 11l SG 5,10 paises sl
SICOD 5JUT 50,5 (5,00 paiges B)b 5l casin slagle) s
o=l 5o eolaiwl 055 olSiws paal (V) Ui 00 a8 T digad
5993581 b oliulosl jo 5aizd ol Sl oo o plid |y gl

Sl 0l ag st o) ] SO as suingd oke LTI

oSSl (65,0l G e Asloes S0 Sl sliadl al b alowl (sl
S pan sloan ;e abg e a8 dnje o i |y el (55900
olasil ailyd Job jo !y S5 xSl (65,50 B yae .l (55,1

Dols s olas (Vo) a5l ooliinl b ol oo (S5 2!

Wzﬂ O

\Y%

(V) oo Jlae! 51dg U (KW.NMP) (6550 B rae W )] j0 a5
(M) Sy o> Vg o) ais)p olo T oA) oo Jleel b, |
el

aisld gyl jo aS 0 o 4l s dllie (golams o)y as aalol jo
05,5 calises slaoay¥T Bi> 5 2alS (sl (SG Sl slis!
sl ool

Si 4 Ladasin 5y 538,50 b oS 5 il
Lol (gl aslllan sl )o ailaisls  (SGSU slinl b oland
ooliul Jl30 i oguiagll slasg xSl 51 G iSUl slisl aiy)
Bi> e Culedys 5 0 sy oloy 9 adsl PH 3b .ol oads
DFlas, L ol pH g aids £0 ol e 50 799 & olawd
alb 50 8,0l slaaasuin 5| (S (bras sloog iUl i
P 3 I SRS SUR| UINPRNCI K gt « S PR
bl Slawd Bd> )0 awslie g ooliiwl slp 1) ol g poieg]
ool sl xS b lind Bis a8 ol plis mls s S
39 S SIl ol )...-b aazgib .[\V]A,g.w) JAREIFIPRIVEN S
S S5l g, oy T i 5L dmean¥T 1 (6 s Bio
Lo talal o sy oo 57 o5 Alsgay ST aiile
ol 5lesliiul b o dasee ;o w1740 Bi> a5 ols lis
BB 65,51 B pan Jlaie iz ol iy el (SG Sl slis!
ColiSE g B> e ) Ken 5 sk DAl s 1) Jsid
28,5 iy S Sl limsl 3 osliial L 1, COD il 5 gl
aalllae ol 55 153,5] sty Bi> (e 50 g JB b g
72+ COD zals luie 5 72Y sgu> ;5 ciliShyguw Lol e
Bis (LSl g dnlns 525 (65,51 S an Jladie Gizes o

Dyafas ool S sl slis! anl 3 b coliss gu

1. Hashim
2. irdemez
3. Khan

4. Nazari

Iranian Chemical Engineering Journal - Vol. 23 - No. 132 (2024)

eececccccccccsd

Archive of SID.ir



Archive of SID.ir

.Lbuzt;!hji g ouldicil oy 9o il jagad 9 biandinlge Y Jguan aa8s Vo Saedy Jeloe ! 50 039 dlge oS o 5l loels]
Table 2: Chemical and equipment used in experiments. S Sl oLl G, b ey &Lﬁj" el sl colesyo g 055 po

)

<

Laundry detergent manufactured by Active Company Liias ey 4iBo Yo o6 S ages | dm i e had e

g yadid S dged B, b S 0 LA L ab 48§ Jlay o

)|A_EA g 0l gd sl )L&_}Lc $pH JALM, uLM..: ‘5’{"‘\“‘ =lases

Silver sulfate (Merck)

Mercury sulfate (Meer) u‘).:.e;u 9 G:Lw‘» .)‘9.4\ O o ol 00)3] o) J5J> o COD

fF-00 Lo — O')M 9

L . Ll oas 5 158 (V) Jga 40 sl 8 ol yo saubeslatul
sulfuric acid (Mojalali) bl Jyz i

Potassium dichromate OBl ol slsdidio ) Jgua

Table 1: Basic characteristics of wastewater.

Thermoreactor model spectroquant TR620
Parameter Value
Spectrophotometer model spectroquant prove 600 H g
p
Aeration device model AP-320 o
Washing liquid 1.5¢g/L
Colorless cubic plastic container
COoD 640 mg/L
Drip irrigation faucets
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Figure 3. Schematic of the device used in the current study; 1) DC power supply, 2) Areation pump,
3) Electrodes, 4) Reactor, 5) wires, 6) Areation hose.
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Figure 4. COD reduction percentage in the case of 2 electrodes and 15 V voltage at different times.
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Figure 5. The amount of COD reduction in the case of 2 electrodes at different voltages.
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Figure 6. Comparison of normalized energy consumption with the amount of normalized COD removal in a certain time.
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Figure 7. Comparison of the amount of COD reduction in 2-electrodes and 4-electrodes mode at 20 V voltage in parallel monopolar
connection mode.
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