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Abstract

The effluent from the active sludge treatment plant of Qom Shokoohiyeh industrial city flows
into surface water and the reuse of water in industrial process is necessary. The aim of this study
was to investigate the efficiency of aluminum sulfate, chlorofluorocarbons and poly aluminum
chloride in removing turbidity and other parameters in industrial wastewater before entering RO
in Shokoohiyeh Qom industrial refinery. This study was applied in a laboratory scale using a
Jar-test and experiments based on varying concentrations of coagulants (200, 400, 700, 800,
1000, 1200 mg/L) and pH=2.4.6.7.8.10 have been done. Steady mixing, slow mixing and
stagnation have been performed and factors such as turbidity, pH, COD, BODs, EC, SVI and
TSS have been investigated. Coagulants are effective in removing turbidity. The highest
removal rate was for polyvinyl chloride (95%) and the least amount of turbidity removal was in
chlorofacry (50%). The highest and lowest levels of pH were detected at pH=2 (72%) and pH=8
(10%), respectively. The lowest BODs removal efficiency in poly aluminum chloride was 88%
at pH=4 and the highest removal rate of BODs was found in chloroformate coagulant with pH=4
(96%). The highest COD reduction was observed in poly aluminum chloride at pH=9 (89%) and
the lowest COD reduction was observed at a concentration of 800 mg/L alum with 34%. The
highest reduction in electric conductivity was observed in poly aluminum chloride with 87%
and the lowest amount of electrical conductivity reduction occurred at a concentration of 500
mg/L of alum with 12%. The highest total removal of suspended solids in chlorofacrylic
coagulant was 88% and the lowest amount was removed in chloroform at up to 18%. The
maximum amount of sludge deposited was pH=9 (240 mg/L) in aluminum chloride and the
lowest amount of sludge deposited was pH=2 (5 mg/L). The use of coagulant materials can
increase the purification efficiency, eliminate opacity and return water to the cycle. PAC and
Alum coagulant have high efficiency in removing turbidity and other wastewater treatment
parameters that can be used to treat wastewater for RO systems.

Keywords: Coagulation and Flocculation, Industrial Wastewater, Poly Aluminum Chloride,
Reverse Osmosis.

Journal of Water and Wastewater oMb 5 of dve

Vol. 31, No. 1, 2019 AL W PR I PG L PSP

\td



< < -4
dx.doi.org/10.22093/wwj.2019.149946.2753

Yy

VE-AD tazmio o) o )l () 0,90 (DL g O alxo
Aol o &S 4l Sl cyoxt ONOB Al ddal Ol (8 5lwdiug
Souus” wdxin 3l 00liiw! b RO piuaw 4 3959 31 L8 o9
PAC g pgIT e 43 59 U5
"ot dane | ki 3, e 58T B 0 0

sl qilin 0aSailS un; Jarone (slo Sl puign 0l bt I8
Al eoleial (Kly55) oledal axlg of3T olKtils
(539UAS" SUSENS cCanny; Japoea —(5559LES 09,8 ¢ oDl 5T olSils colia! =Y
Ol sgledal (Rl 193 Gledel a2y
pourmoghadas@yahoo.com (gt oo 95)
PZYE S roans¥T wlibss 35 yo daamme cublagy glaSs Y
Sl o g3 (S psle o€l

AYAYNE ol A0 il ys)

lo s P11 33 Oygo 4 Wlie (pl @ £l 5l (Sl
3939 31 JaB o 95U (s S el Jab 2 DL W ddss Gl (§Olwaiangz A YA Lail pangd op ionddo )y gair (8 )50BT puld
VE-AL (V)Y VoMo 5 OF ale "PAC 9 0 9d1 S 5 39 45 (sLaoa33SBaie Hf 03wl b RO st 4
Doi: 10.22093/ww;j.2019.149946.2753

0 S

" “

Pl 31200 paliicwl 9 313 (Lo > (e BT &1 o8 agSid (ixiuo S pend JUad (29 Al aieas I (2955 Slay
392l pgmiandlliy 9 S 58595 ogrinag)] CWWgw () (o Saa b (b5 ol (ol (53900 G0l (xSl
i Lol o8 A oS itimio dlB ddal 1 RO s &1 3959 31 Jud g Oluy 13 L yiol )by dudly g 5905 Bl
V&S F)pH g (5 ;3 0,5 o IT++ Nooo Aee Vor For Foo) LosiSainio pitie LI (ol o b ikl
EC BOD5 «COD pH «sy9uS Jod 51 oloms 5 b ool (95w g ol )] WA cag g WE] Jol g i ool (Vo 9 A
L @ yoaS Bis 3 op 3 VL0 L3gm Ciglio 908 Bls 43 WoniiSadaio (ol ,I5.C8,5 1,5 w9 3590 TSS o SVI
Ol (70 9 (ot bt i 2Lk (30,0 B+ ) S 58,905 b 5908 il o oS g (w02 A0) il S gmnegl Sl
= P BOD;s Bis leasly oy jioS i ssalio o yd Vo LA wlwpH 3 9 0o d VY LY ol pH > iy ials
999 9= yd A8 sl g S 43 59,15 2ukiS Wirio ;3 BODs i 315a0 o33 53 9 F sl PH 53 0013 AN il 1,15 0gnung)]
COD ials Jladie o 530S 5 w03 AL Ayl PH 45 1)1 saminogll s 13 COD Lials om0 o 5L 313 &, F ply pH
9303 AV L sl 5 eontuagll dy )3 (S0 iSUN Calad (il (o jiudar 392 30 )3 TF il gl 5 )3 0,5 (oo Ae e S
S Bica o oy yicaing 315 £y o )3 VY L ool yid 43 0,5 o B0 v CALE 3 Sy 5SUN Calad LIS ke oy yieS
9D B i B oS (49 S 399 o yd YA Bl lade (oS g o yd A S 4859 ,05 uS ailaie 4D (Fhre Oliels
0 Uslae ¥ iy PHL 3 6y cousiids oy ylalio (530S 9 1S pawinosll s 43 5 43 0,5 o YF+ Uslee & oty pH
A go d O CulS 3L g a5 Bls g antual ylowily (i 581 G ge Wilgi oo BAUS Wi dge I 05! D99y ;3 0,5 e
dbad (gl gt NlgT o0 9 W15 Wd dudual Sl (1 piolyly dnlly g 5905 Bl 45 WU 21,5 09l g PAC auiiS sl dgui

5 S 4148 03lw] 3590 RO pileswr 10 4485 S Ol

om552e sl SIS o srise oI Ty (iziio aMols w5 lwaiz) 5 Slasil s aplsislootls

Journal of Water and Wastewater Mo 5 of dxe

N
Vol. 31, No. 1,2019 VA4 Jlu ) oled FY 50



dx.doi.org/10.22093/wwj.2019.149946.2753

Ml W ddiar’ gy (g jlodingy

sdSuiaie s5le (a3 rLgd‘u’.‘a.:_.auT)MuJ" S90S
L iy s S s IS gt T
a8 ailodl 508 55 5 O sles 4 Sl pas ol
eolie oLl 6l adas OT & 508 GBis s wid abeas O
.(Pari Zanganeh .mu:)\}f&.l})j,lsjrwﬁowyj\
et al., 2003)

(j—"""")ﬂg-l:‘. 3 8kee s Baa L (6,505 R s
<l b PR PPICIPE S0 SR S JP L PR
S90S Bim s WS gl LS S as paste
ol s J(Shi et al., 2007) cul 55,518 51 jzi
BLSIL oS sl oles IS o pta Ty saiSiaiiess slata o
ol & suS waSiia g5 on ! A rjfg_;l'.‘.'” 008
Wy szl 5l Jols 2 w0 +/INTU 1 28
o) 3V A 5 e Sk 0 00,5 BLAIL 3l 5Lis 53 0 ta T
bj.&..»)@‘/YNTUJ‘JIAS@Qj\QJjASwA‘SM&y
P T T P FOVN| G I PR EE W |
cble jsaS ghsba wb e il B O, aS Bl ol e« 2
SRR QQJ}JSQ—‘B.‘\’O\):A&H))(;GK:AY' LY
(Ahmad et al., 2008) wcw

j\&)}ﬁdbdml{s&b}};):ob&hj)xuihm
6\ﬁaﬁmw%63@)%ﬁw\q@%ﬁu‘fg‘\/
QLOJ‘,_.»V_:SJ:‘V/O 5o/ U’Q"pH a:jwjaaﬂ.xfd.’u
(e s it 3 G5 L 3k )y Sl et T
sy olas dos @u RESC IRV Pt 1| SR R PR
0 1S o) sba il eyl D08 Sl il Bl el &S
IPERUAPERCENE SIS N PR FRRE.{ S W W IS PRS
{(Kurd Mostafa Pour et al., 2008)
S i oMb U aiar Ol g3lwarg 3 PAC rj.ﬂ

b bl 5 4 iS5 o

SR Ie To ]

o B ahar 5l e 2s 0 olay 5 ad bl 5l 5 ol

Journal of Water and Wastewater

dodde —
Sl 4ias oS (Su5k ol 5 0l 0o T sS4 a2 5L
a8 ol La Sl 51 S ol Sl ot 5 Cvas
rSJi—-fw\ﬁdgﬂﬂuﬁ°5w@ngU3ﬁbﬁderm
Gl o sSxe 3l a1 s Ol 51 some solizal el yo ]
S ol las Jols w San el . (Laitinen et al., 2002)
o Lid SO Sheslinal U o Jslone G 510l Slas P>
el it Lo e sl Sl g yan Lid 5 1515
A o S ol (51 (B e S se Sl 6 5 5 s s0e
ool gty (S1 5 (e 0232 0L 5 e mpmpole e Lol 2 e
wmio gt 51 mig 5 S YA/ B0 50 5 &S
.(Khawaji et al., 2008 ) wil oo gld sl b O

PRI PYEE R PR Y U I B> LS SA W JUEW
{(Fahiminia &l 4zl OF mlis oy CeiS o rﬁdrﬂ
o by ol 5 susa sslazad rﬁ).l ! o»land Aghababaei, 2009)
S sty cf 30 pl 4 a2 5 b Sl sl (695,00 Crio
Sloslit wl RO i g ad sl 2 a (53505 2l
o) ol Gl SIPAC 5 o T oS0, 35 IS slosa S incs
Shls 4 S o S ML albraiar .ol Jiags
T Jlamial aaly 5 o 56 5 ) NS eias Jsio 5
Slaal ot Gl aioas ool (4 iy 4 nio
Sl 0 anl b Gloasls 5l sladslaze 5 oslgn b Sl
eSS laasly 5 'UASB (g5l o aias Jols Jsl Jgra
A>ls s UASB (65150 o aiai Jold o3 Jsae 610 5 (5515
23132 5 (MMBR) Glas sy a5y 55150 2213 JLaSS
.(Kurd Mostafa Pour et al., 2008) &l 53 2.8

S sl g 5l oslinil anl b oLanil (gl 2> Il s
LosaSudae g saSudaie SaS Jold slg0 ol o558 oo oslizal
= o 3 I 05 o VU (g saisSiinss S8 it
3 gmn 3l oo ot o walinl (e aul b s e g sy
35505 (S) S e sn T L 4 0l 5 n s iase
OCHRIE P ([) FYRIP JCEH P

! Upflow Anaerobic Sludge Blanket (UASB)
2 Mixed Member Bio Reactor (MMBR)
’ PAC

Mol qu:u

Vol. 31, No. 1, 2020

\¥a4 de Al o)l»-ir Ag 099

YA



dx.doi.org/10.22093/wwj.2019.149946.2753

YA

OhlSos 5 570l il o0

Sl 0l nﬁTT J_g.,\.?))

Sbgiar o OB Ol Slasio =) Jyax

Table 1. Characteristics of raw wastewater treatment plant

Parameter Value
Turbidity (NTU) 20
Electrical Conductivity (Lm/cm) 8

TSS (mg/L) 120

COD (mg/L) 200

BOD;s (mg/L) 130

pH 7,8

SVI (mg/L) -
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Table 2. Standards used to measure various parameters

Standard

Coagulant

Row  Parameters Unit X Method Device
number quantity range
L1 - Turbidity meter (model
1 Turbidity NTU S-M-2130-B 200-1200, pH=8 - AQVALITIC)
2 EC mm/cm S-M-7476 500-1200, pH=4-9 - EC meter (CANT20)
3 TSS mg/L S.M-2540-D 300-800, pH=2-10 Weight Balance ANDO ... .1
Distillation Soxhlet oven and Eletro
4 COD mg/L S.M-5220-B returned thermal .
5 BOD mg/L S.M-5210-B Yedometry Refrigerated  incubator
Shymaz
6 pH AOA2CO101 5/ L/05 - pH meter (R.T.C. model)
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Fig. 15. Effect of different pH in reducing BOD; using
constant chlorophyll concentration (300 mg/L) in Qom
wastewater treatment plant
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Fig. 16. Different pH effect on TSS omission using
constant concentration of PAC in Qom wastewater
treatment plant
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Fig. 19. Different pH effects on the amount of deposited
sludge using constant concentration of PAC in Qom
wastewater treatment plant
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Fig. 21. Effect of different pH in the amount of
deposited sludge rate using constant chlorophyll
concentration (300 mg/L) in Qom wastewater treatment
plant
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