[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

Olp! e clilogy (oode pozxil
FAF U FAL Clao YA 50k cpow o)lod (o0 5m 0,99

0

&b

Available online: https://ijhe.tums.ac.ir

‘,f‘f‘“Jj’:’, Jle

s
%,
0, o™

" Of Environ™

dnioci (53lgR (3 510 8L uxlg o Shos g (69959 MO Cudlds (o bLI 4 (o y
659959 OO Cdlls (o |8 Cpzr 1, 151 g LS Ll

"G5 g 1 (B LS ) (g s by cgerme e cllaalluns
Olnlglaes (plaan (S psle olSasls caiilagy cuSails dasrs cublagy owiige 09,5

oSl o ol M b

o=l 5o ol 68l it s PH pdas o el canl a a g Litud gaaw)  43/4Y/YY el o &b
u.;w u_,_.qu 9 65‘5‘“’&5’ )lodél.g A_>|5 Gﬂ)lf = &°9)9 u)l_.al.‘) u_:aL...L‘B )_.JLa oo Qﬁ/OQ“a kJ“"‘J"5 @)b
;,J;J)J ) Sy94 uy_.alb ;A_JLJB u_..al; 6‘)4 LS'L"""_"” oole ﬂﬂ/“\/\/\ 2‘)0)4;\4 é’)b

Slealy 5 (599,5 OL CSLlE ( aal) pend Cg aslllae ol oy by, AA/AUY fylesl g ,6

o0ls (etd (6l 0 ploml als abas ;0 TSS 4 BOD5 LCOD la pal )b B3>
=l @lerd ool Loz «(jlsp (o Gl el SSLLE (b g Ay LB
u:.vs) 9 g_a_w.v)l.‘> )‘ oola_wl ‘_a 9 l.\_lo))f ul-‘?:.u‘ MgOBNaZCOj, aca,(()H)2 5NaOH
=, 5,30 (One Factor At Time (OFAT)) ;Lo ;0,556 G ol >1,b
b sy I8 s o aba g amdS Sl

ae] Cwoas VYE mgCaCO3/L Sl js ao, s VY g 818 Y L ol o
Mg05 NaZCO3 ,Ca(OH)2 Loy el amly SO el S dign (90 (ioren
90+ IpmM LY 5o g0 MIN Lulad laj yo /Y 5 +/0F 0V ME/L 5 5a

el Cewoas Voo TPM LY o Y min ole; e /Y0 mE/L NaOH !~
ol L g0l Lol (gilss o 1o JBL 55T, oy Slae ols s o li: (g ymaS A

=8 ool SO lgeq _x_;|93LSAMgO 3loolaiwl g o)ls ,euSTy an (g0g,9 cSlE :J s 0 Sy 99 SSeig 7SI ey
5,90 ABR s LI o b g (ol sl OIS (5l 5 > wlis Shahbazil99175@yahoo.com
0SS ez

Please cite this article as: Seid Mohammadi A, Asgari Gh, Shokoohi R, Shahbazi P. Investigating the relationship between the alkalinity of the influent
wastewater and the performance of the anaerobic unit of the wastewater treatment plant and providing a solution to increase the alkalinity of the
influent wastewater. Iranian Journal of Health and Environment. 2020;13(3):485-94.



https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

Gl 516 aily 35wl jeiSTy o 09290 5,80 o8 b
50 oL e g JIngRUL (M) 08,5 (5 .5 ies ,535T, o
4,0 COD Gis ;o I, HRT g cslds , 56 Y-\ 8 Jlw
b 90300 8 () 2 9550 S3lep 2 8L LS,
a5 wsls ol caslyd Job yo e SlIB el wgn yiali8l Lo
coslds ol Loe - mg/LL o, COD ekl s
5 COD Bas> o5l Ve +-VY-+ mg CaCO,/L
ool () c8l ialdlas,s AVID 4 ooy F4/0
Jsd L Jlocia ) Sen s Mata-Alvarez « allae zls
oéjm )o ‘5)15_‘56. m.a_w.....u L (555)5 u)rl_.olﬁ )o u_sl...lﬁ
Slodl S gails 1, 3Y - —F. .. mgCaCO,/L
SO ) 80,5 Y 5l S wob el a8 T
Ol gmlios jo oud adg sladMoll I o aS ol
Sl 00l d oy lade 5l ueS s OMLSB e SLIS
oSl s eS8 sa S el Sl 5 ) eola il 10
2551y 4 5355 LB PH (ilidl 4y oo a5 5 oy e
AN 05 )8 azrg 3590 Cmnlio0 23,5 (o0 SJl3-200
5 E95 A An (358 (oloond SLS 5 1 S 1 sl eola
oS 53 SN 5 5)lo 0yt Pl (AL oS 5
axdllas ol o ool Cglaie g ay e (LS 5 0en

u_..ul...a ‘saLJB oole LH)M 9ABR A_‘>~|5 .‘a_..uj.' Libo;.\.uy]

el 6}‘9_.2)‘53 L5L‘°"'\'>‘3 ol u—*‘L‘ S

L 595 g Slge
D)o A g 009 (o7 (Ao E9- il oagh
A 590 0 Coldd 959,85l ols il Daw a5 oahaile
G yeS Aiged g, du g Srino S - > Adal Jow o
slaiges .cé s plsil (Continues Sampling) sslas
sl asias ABR wsly (295 5 69909 5 i 05
69,9 5l acte Sl i Sz a5 0 )50 (sladiged)
Loy olddoole (yoges adlol 5l L g silan o amlgan

YAS

QWG C}u;lgﬁw.\ob;) X

4o o
s s 2l Gmas Gl el BnS L oj
5 o GLaMSb (55l pox o ol alie Cydgame
4z Lol 00,5 oy (Hlaiz 50 cenl o) aia
3 @l g (9,5 ke slaoan ¥l sg g 4
i Algd e 00id Al JSi dan ] adss (LS
el sgm Ol pdas g 00l ey Ja_pudjo}ﬂi_g
Bas L 0ol abai pgd 10w les sloul il 6l
3l daore solaiwl Aoy ;0 dg2ge slas laskiwl el
ool (Y V) sl 38,515 lsl8 ASTh 550 LSS
Fb Bim oYL (S s silse e sleanld |
33,5 &3l Fge BB aial ;5 (5590 sk 4wl o
I Ce i L sl bt gl gl 5o (M)
0,8 dpamio (Syyae L3l fs 4 ABR g
Sgyae aile gl oo SlaS 9 1l 5 Ssglie
L o= s 4 5l pae YU Slasl> wile ooy (oS
5 A e il o o L) Sl e 58
4295 y9a (Saie LML oing ML gl ahas
OieeST PH aloz ) (agome Jalse (F-F) ool a5 )18
(A olso clale dLod ()L 2 (5,35 )L i ¢ Jsde
oy yigig Slo wgdi olgs el Jylomo ot ST S5
2 olilg g ol wle Gl (ST 5 (o LS 5
5 0992 A5 13U (sile o (Sielem slavnld o, Shee
o pe (V) 0,ls (Kiws 398 Jslge 4y o 4y anlyd IS
P Silg-a o slaanl 5l cnlio (6)l0tSS 5 55l0
035 (Seislem sloanld Sl s Jlse e S0
Sglon sloanl o, S5 0 fae Jslse aslllas pgy 10
sloyell ol po sl i Cenl 5l sjls0 e
CHLl silyae Glaptaan o) Slee o NS L
33,5 o0 (B ot Sl (690 B LAl Jds
DSy wslem g gleyeisTy o Lol pH e s
8 sleal (5 ,8L w5 anST G-l S o
e i ol (S anyld (b 50 0ad adg SLdsel

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

Ol)5ed g (sdetw e Cdhallae

3590 eS| (6 pSoslail a8 iy plasl Glog piwlos
Fagds Sl 5 3o COD olfiws basgs gl 5L
SIS L e yimed 28,5 & ye0 Dr 5000 Jos

00,5 dwle ) adolas ol I

OLR= (QxCODin)/ V, M
o (b coi a4 §98 Aol sla pial b
kgCOD/m*.decs » JT (5,135, :OLR

mY/d cus> 00 Q

4 (6999 gl 515 3590 (y5ST 150 :CODIN

kg e )5?'5‘)

m’ e 5550, e p2> 1V

NS CiledB (poli ip90 4l po
oz 3l oolinal s g )l oS s KaS ay al o |
5 Ca(OH), Na,CO, NaOH Jslate sleons ool
Oley 50 455818 ST g, 5l ealinul Ly MO 35k
L 000,85 slssl (One Factor At Time (OFAT))
LYW a0 ¢ oolooni ool 590 9 £95 g,y o 5l ool
Wged ¥ oloss Al o ol 50 0l et digy (wlod ylaj g
&l 4 bal 4y (699,5 ML IV L v 4 plos
3268 5o Ladiga o83 plodl iolosT YYF g5 aza y0 g
g Gloen cblagy 0aSiily o o8 islejlas Y h

o eole Jlanlks 890 sla jioles! plel
allaz job a sl iz osle Loz s 99 s St
Sasbar 0id)S 8 iolel 050 Cdlr olSis 4o
5 oobed Olooy ke sl Lo il plow g psite o bale as
crlao Gl iabas as 5, b o ol b ol
VL sl oS piu# 0 aS cdpdy ploil &y
S it e G )0) b 4B a5 OHLSL ages
(o a3 )5 515 )0 wald dged plomie 4 ;0 S Lo psie

- vg/l) ecbale als o CEL(OH)2 J{ WP S W

%ﬁ yﬂ/
Y, 1199 jls /pgan 0 lous /S juws 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

TAY

20 5 0,50 glagtalojl o dgd (a0 aha Jiwy
Cilage oSl LS § Ol o oK iules] Joxo
b pdy plasl laes (SCbp pele oS iils

9 SBG1 7 sl yls 953w oy :ABR usly wlas—ine
Omels,ldem oyeXem Jyb) Voo m’ o
e a glii)lg VI (o,e an Jybo S j0 45 Cl
L3k sl o w52 Lol silulaxr G Ly -/0m
Sz 3l ahal gl al Bl s Ll Bl (b 5
el a5 18 solatwl 0,50 gdae (I oly 0 B>
Ol ) asly ol Slsyame ale (lej Sl
w3, ol e w9 V-1 kgCOD/M’.d T 6 35 L
Lo LB axly ol jo el < FV-+ /0% m/h oYL
AM Jsbaly g M Gas ;0 45 oLl L Y in ady g0
Y2 asly L slad Sjgo a5 ot 2208 )5 ol
O axg 00,5 o0l Lol v agy aslas 31,3
» Slaslan o) Cuz )5 Jolie Gisgh ol Slosl
23 pdy plxil e &g 4 al> 10 93

2B = 69959 CaflelB 5l () 2 gl o o
ABR  giaaw

O L vz 4 Ladigas doa talojl oLl jlal> s (0l 5o
olStalojl 4y 5l cgr g cilo  (latand &30 4y
0,8 e cdlag oaSidle LS § O e
Sy 5l e 5 80,5 LS Gl asse VY slaw
G100 Adges jelaie a0 5 A Gl abal s3lgo o
FoS Gley Dae jo Ladiges ¢ oolaiwl oDl Byl 5l
o ools Jlaml b jiolesT plosil g o8 islejl 4 Y h )
99y 4) COD (s Jolds 1 13505550 LIl s
5 S ygile (33 ) BOD, (s S5 iy (oS
ey SN TSS ((5L5S5l 5 e BOD 3l oslicul L
s p8) Sl (s lialy 5 JS el
9.699y9 ol wigas (1Y N S yal5 s sl S8
s PH (s ,=5ojlal o ploil (sjls0 0 amly 5l 29,5
5y PH ool ol Ly s 5 any (6= 4508 Jms 0 oo


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

00lai ol b gy  Siad s o ¢ (Shapiro-Wilk)
s oolaiwl SPSS16 1380 6,5 )

b asily
a—=>lg 3l (=29,5 35999 PMSL Clasico () y -
9 6929 M=ol cdlld (o bl mxi s ABR
UL

ez 5 G5 Dol glajilel I Jol> mobs
s W (SJgpae wole ol =Sk Ly ABR i
V Jgoz 501+ kgCOD/M’.d _JT (6 35 ,b )l5—e
reSiles ;S 398 Jgor zls Gollae el 0a 41|
5 #1-+4YF ABR i | o255 5 699y PH
=9y CeLB nolial LJs a4 S oo VXNV
250 599y5 5| Vb 0)lg0m (g S PH (6355 4 co
S (o255 Aol sles il ioren
=9 50 i ol aS was e lii Ty (69959 4
V ooz bl cml LS LB sl o sls 95T,
FAE e an TSS al by o i > lenily o i
YYIA ol 4 TDS a bgs o ylonsly (0 56 g 9moy0
T 55ke Lacan¥T Bis lesily (=Siks cocwl oo )e
0,95 Jsb ;5 COD ¢ s BOD, Gis> (jlonily ials
weg—as 3 oad plail slaiule;] zols ol iagy
COD Gis Loy 1 (0955 Dol cilds ;5
oo oolo Ll ¥ L Y slaloges ;0 TSS BOD5
LSl s sl loges ;0 oo 4l malis el el
03gde ;3 (Sjlop e H5ST) An 6999 AL 3Ll
S ells il L g eag FAF1 VS mgCaCO,/L
O Sl sla el i pleail, VY54 4l FAS
Ao, s VVIY SHIF SY 4l om0 18 IV XF 5l s s
98 iz i (S 303 @l 28l (i3
sBOD, COD (sLs el i olsme 5 il oL
T= /A0 &= /0% 55 a) aes o oLas TSS
(s1ig=.000 41 = -/aYY

TAA

QWG C}u;lgﬁw.\ob;) X

O0-Y g/l ecbale asls )oNa2CO3 b 00la o)
ool 3 (V\-Y g/L) clale asls ,o NaOH Sl ools
Sy g as (10-) g/L) clale als o MO Lo s
3 Gl b clite) ailSlan &0 a L i3 0
@ olSiws g 30,5 aslol ;o o as (V) (ool ] (55l
S b (ybgy Vo TPM i3 > Cae g ) MIN Sos
e bl 5 i Laigas PHL 558 (s plas |
gz 0 oLl Ay 98 sl Cewoas cSLs s pH
A 5o oole lagy S Bl i aig obad Gl e
ey s ONLF Y ) ules slaplo )0 5 4y,
4295 b wlad Oloj (p e 9 9d (o O TP 2> >
e 008 Gl 00 (5 S ojlWIPH 5 cslli ey
lp ablaz &0 a0 LIS lie (0 (et S
oole atgy o ale Lot o5 ol olagiSTs L 25 , o
g o=d asd S L 5o 3 diy e Ol 9 sl S
e Ol 4 YO-V0- TPM olie Gl )l o
Oliee s i Laaigad PH 5 coslld culed ) 5 oy
el |y age PH 5 71 550 ol ey a5 (L3S
50l i )Tl s a gy LIS e leme 4 0 les
St 3,Slos Ly cnliie a5 3L e L
Ol 5 les Olosj sclale Sl sl ange Ll 2 58 (slg-a
S 0 aigy ClIB g e 4 sl Cwoay aige LML
399) del> cdl> g0 o lalld coul [S3 4y p3¥ 0 b 4§
L oS was adly ooy 950 Glalejl 5o Jgdoe 5 (S L
PS5 s ndy Pl s o9 09 )l sy Plodlazg
e Joloe S5l (6505000 ©iS o0 LS L
i 8y Sdoe g Sl el il sy, po a8
=B ools s jg i dy 060 Lol 05 ABR
Sy 4L 5| sy o0 oLl o e wlio
DS il Sligles] aldS ol (5, Seslail slys 5|
28,5 ol ol 5 o slasilesT gl oo o il
sExcel 58 o ,5 5l Lavols (6, gad imles cg (Y
Shigg sl )Ll slogygasl sl Laosls (g, Loli bl cger

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

Ol5 0 5§00 S Clbrollans

ABR u>1g 5l 2955 9 69959 ML Glasin -) Jgus

TS b S S99 ML sy i
(3o,0) Bi lanily Sl Bl ol S Bl ol Ol
f./5 Vay/y Ve AT Va/f VWY (mg/L) COD
AR7AS VYEIY Yo-/y YVY/ INRTAS (mg/L) BODs
yar OYVY/F ARRINA AARTAN YAVO/FY (mg/L) TS
TV/f Y-VIA OYa/A AAATAR 9qY/y (mg/L) TSS
YY/IA AN \FYE FeVIY yiay (mg/L) TDS
- <\Y \s <IV¥ £/ = pH
- VA YY/O YV ARVIA oC Loo
- YY./% avely YEVIVY YYA/Y mg CaCOs/L W]
=0 ooy bl —@m COD% is Lo,

g

(mg/ICaCO3) s54,5 cuslds
$ 8
(]
1
”\(
J ‘\
/
\
5 8
(do)0) & d> lendly

1 2 3 4 5 6 7 8 9 10 1
63 diged 09

ABR 551, ;3 COD Gis lowily 63953 sl codlls 156 - Hlages

55,4 LS - Q= s bl

ﬂ} 1500 - - 80

3 ' - 60 3
2 1000 - \ 3
2 A
3 / "~ 9
Q500 - - S T 2,
Q 7 - 20 3
= 4 <
E o 0

1 2 3 4 5 6 7 8 9 10 11
S)l3p Hged 09

0 5oy clill - 53 e,

1500 80
—_— .'8’\
o @ 03
5; % 1000 ;
R 5 40
a8 =
9 2 500 2 gw

0 Lo

1 2 3 4 5 6 7 8 9 10 11
S0y diged 093

h 1199 by /fogan 0 jlosh /b juww 6595
- = ) i 09

Ol Bz bl sgy ale ozl iksgy ole owliliad fAQ
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

obas (v - - mgCaCO,/L) sjlsa o 9>y 5L5 3,50
sole B an e i 5l oo 4l mols golae .aas
(= o 2SN MEO il a0 ioman 5 (LIS
534S el ;53 LB s ls Cnyglel slya L an o
G5 ojlasl ol s po oud adss ol (lie aalllas )
1S58 sl oy oo Ol Jol> slaatdly g o
i 431, NaOH ; MgO .Ca(OH), Na CO, sls
ok a-mL/L g0- mL/L v+ mL/L &v. mL/L

ol

z .
©3)lge 50 059 4 dphal a bl Sdeen il 9 J S
slial LB A b gz (o Sogln Ahas 5| 45
sl s 1) ocnl )90 ! 09-dn
= A_;‘?LSA 9 C/_thfb sl_AO s‘f]")l.f cpH J_».A k.S’i-l.’».?’bo

Gazg Lacal (a8 80 SO5elen spiawgw o Slas

y%élé c;.;lﬁﬁwblg,l X

NaOH gy (=Ll 03l jluz amunslio 9 () y2 -
a>lg Cdlld ol cypr MgO 9Ca(OH), Na,CO,

siled
ol S (looed oole dgy e 5 £55 (el Cgr
Na,CO, NaOH LI osls ,Lgz DL il
399 oS LMEO (LB 8 a0 590, 135 5110 TpM
¢10¥ mg/L) 595 o ies LNa CO, 5 (-/¥ mg/L)
=S 00sges els 1, Y MECaCO /L Jolos 3L18
3o 0y LIS e g wlad yley JBlas olo ol
Lyt 55n oS e 5 ol soly S s 51,
450&5_3 Voo I’pl’n 9’{'1’1111’1 )_:OLM l_s)aT)s_w S g Ao
5l Jeols @l ¥ Jgos el cewods /YO ME/L 590 0

Sl JSlas (1l Cga 3L 0 90 slaan o g o olis

S’ DL 55 o 3 Cadlld wly SO (ol Cpr ity LIS g (oled’ (yloj 390 =T Jgur

(min) dage oled (3o (rpm)aige LXWS| ol (mg/L) jg9  (peldae,s LB gy
b Vo oY 0 Ca(OH),
Y Voo AN aA NaOH
IN VO </0¥ aA Na,CO3
5 10 ¥ qy MgO
busgi ABR axlg 505 5 )90 cadlld JBlas (ol 51 (ol iy 30 Ay o 9 01 3~ Jour
NaOH, MgO .Ca(OH), Na,CO, g, o Luls oslo e
(Jby) stllw & 52 (JLy) & 2 I3l 4 aoly cwond (o) Jlwyo (B3 pao Slgo
L7 T Yo oooos YONY MgO
AFYSQS e oo FYooooos YVYY/\§ Na;COs
SAVE e enns Yo oooos \V§/f NaOH
) W Mo 00000 YEV/ Y Ca(OH):

¥4

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

Ol)5ed g (sdetw e Cdhallae

Sl Jgdge 4y 151 50 ead sloul SLisgel 58 cS 5
AT 60 5 L o S 5 5 Lagatip  atile Jloyfe s
Slsil e 3 S5 5 NHy-HCO3 LSss 5 o
Ll ilsm g aly (s S0 cdllE g 68k e d)b
VeoooVeoo anlidl 55 o en 5 Assadi wlallae
09 o)l (Slgren adlllas ol ls b aS aes o ylis
aS ols plas ags (LB ools ol 5l Jol> mols
4 ,0L8 (6 ,eS LS )l g wled e ,oNaOH
Slae ol 51 S o (5 do Phosl a8 an aslgs e
0C los ;o g piuesl SO jLitd yo a5 5 9l 0l Lo e
»Ca(OH), Na,CO, NaOH s, 3y ol f5e Y-
5 NYY YVO N s 5 an o sla Jshxe ,0 MgO
Wil VY 5l i s |y sz PH ce o a0 il e
Q‘)L}ﬁ 0y 6‘)_: |) LS)L’-"‘"’ ‘Slal.u}‘ é)bA oo)f‘se OL?U‘
o2lyd wlaxlgs colo ol b as Mo sloals a_aas
clatlbre Oli g J8las 05 >9 4 S 5 5bas aﬁiw
Lhal J e ol (5,98 (Seiims L;Lmolii_mi‘QG,a:'u‘b
Sl a8 69)ls 5l 250 (S nleli e (559 2 S
e g ol as |y o 5l eoliul as el §/F °C slos!
oolaiwl (V) oS oo wiojls (—iule )8 5l Ly g 0,5
ooy Jusd 51 (LY a4 55 (S oy
oS o (e Gl g yiion B s (ylie cdasgie ]
ools Jialidlly o 280 5 (6 105 an bg o sloas s
33 )5 o0 drai bl slawil 4y j v aad 5l y0 g

el axlge MEO 4l s (6 s slacosgama L

S99 pelS |

yga Jds an ol L8 ool jl solaiul prien
Wilgs o Jodomal oS Slalg s alaz 3l (sla Lallb
Loceoy g Lodoy 10 a5l s sl Jond 5l oS

%ﬁ yﬂ/
Y, 1199 jls /pgan 0 lous /S juws 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£

Jeol> slaaisl o8 iole;l ;o oo plel sla ol
COD Gis leuly oppiw o LY slaloged)
mg CaCO,/L) ss250 cslds ,25la> 5 BOD;
Ll 699,5 Codleld i L 1 ael cwoa, (VY7
A 53 g oud debins [ e (SlapancilS)ly See (61
Kispergher a_sllas zls .00l oo 30 5351, 0, Shas
Olenily e SllE ol L as ols (las 50 ol San g
53 aalllae o 45 s ek d aily Linl3 COD i
22,3 OF1F i 4 COD Gis lonsly ,iSTas oais
L aS ol cewoay F- - - mg CaCO,/L cslls ,o
15 e gl (V) coils lysen aallas oyl s
c,‘{_m.sBOD5 Bis leaily als saums lid ) Jguo
sya 5l (b Yl oS cul s5lga o 5551, ,0 COD
S, Lacl dassilyw ales jl pglie N LS 3
Slls oS SYek oy iz slaaal sa]
S e SLeS 5 oad adille DLS 5y S
W35 O )90 (S 4 45 Sl (6895 DSL 0L > 50
L 398 OlaS 5 45 055 (o0 5,8 Lo iSL s (S
Sl 4 yomie 98T Lanmme (353 (Sl 9 e Sl
Laljolie (ogasas g bapacsilS)lg S cdlad pue Ly
lslys A5 o s |y s IS 8l g o0
Slode S8 o l581 L asdllas ol 5l ooel Cwody zolis
a8l olf ABR i (25,5 50 Glae ailz Sl
POt i 610l 3 ot el oyl cle aS el
9 O 00 o 5 Somw Ge DS Gab s
ol moll g Olasls el pisas colyd,o
Yousefi aalas L asllas sl ;o TSS il b i
e 3 0ad 58 anllas G 0,100 ol K an
ol 55 45 b 4o il e i3I TSS (olsn s asls
cde (V0) ool Cwoas oo, FV/F TSS Gis aallas
) (5999 S (25,5 AL )0 sl 2
OH ¢ (2515 J-Jo  HCO, S ) 56 ol o0
Oize Codls (g5lsm g iz anld b 0 CO,


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

e (=B ool ol At o 8L ialS g
LYo 4 MEO) (o e aunST 5l oolawl csS yl35 o
oS 590 50 Sl ey it (SUlE ades )
5610 0yt p0 (sl i) e Ly o9 5L
o dphudl Aol Ay SeeS g S0mb 4 iR s )lanS
30 ey S5 slaldd pluw an cois o5 (o 0y

O wlsd

(28 E8 s pae Jolh (IS IS 4S8 sin g3
ol o 1y ejlwesls o Laools diy oo wasilgs Ll
IR.UMSHA. L5 aieS S osles,S cole, allis
<l REC.1397.1011.

e‘a)ﬁ 3 s & o

Lr“’)f." Olo—e Lael Lk 5l —ide ool adlio ool
oyt Ay 5o ad)l b S ki jo "gslen o
Jlw 50 Gt gdlage Sl 5l 6,105 9 5,0 =
oSl colem L aS cwl QA-NY-YYYOS 4 1749
L=l Glaen by ( gdlagy Oloasy Sop pole
Ssio oS b oS allie B o s gi el 0ol
B islej] lwlis, I o Jbo ol Lo 4y loea oyl
Sl dpal w9 cdlage casiily lase e
Gt o) plail o wiljends (6,80 Jdo an LS

References

1. Zazouli M, Ghahramani E, Ghorbanian AlahAbad
M, Nikouie A, Hashemi M. Survey of activated
sludge process performance in treatment of agghala
industrial town wastewater in Golestan Province in
2007. Iranian Journal of Health and Environment.
2010;3(1):59-66 (in Persian).

fay

e ONSB ColWB o bLS )l oy

5 Mol ;o lae slye il 0T 0 edle anls oloull,
Jod S 28 4 e B e o s 99,5 g
Sleslaiwl oM e ;558 51 00,5 o0 (=m 9 oI5 L
Sl b a5 o bS5l eolawl ocwl Sal
el 4zl ey sgame Uy lglys S o g a L
@ OlgS oo p et w5l oolitwl (Lol (0 5550 )
(S Sl gla g w5 (Ul (09 0095 e
Jodo an hrme Sy SIS JBlos g s S9e Bi>
OA) v5i o)l as il DY game JSid pae
Olge & et ST jpam ud Gleie sblye o ogdle
bl ABR o e L8 00 S b (oLl 00l
Sran Oliee o lySoe ko sl )ls 58 6,500
o S 0Nl Said g 55 lal LB w g S
opdke oiaie auST 05 o)Ll Na,CO, s NaOH
Gl LoDl (gilw s )0 (g B 4SS
Q) isudael ool (oo 5 LA ol doan ols
G ol SlaialS 51O AY) el D3l lsie
Oliee 5 Ll 5 HgelonnST Joily (2l 4 oS oo
loed Jolse b 586 5 aul)d jooud w55
Sged 0,Lil 5951, 0, Shoe 1 OWBL )0 29290 (Hloim]

Wi s OBl g0 o 4 3ds ] 0 aS
38l 58Ty 0, Shos a0l (LS imgly ol gl
L sob; LLs | TSS BOD, .COD Gi> s 55l o
a5, 5bar 918 )55, A (6995 IS LB (el
Yozl ABR s )l ol izl 5 iyl L
ol el Ll b 5o P g sgne sloml Jds 4

2. Elias SA, Alderton D, Bliznak V, Cochran K, Del-
laSala DA, Funiciello F, et al.
in Earth Systems and Environmental Sciences. New
York: Elsevier; 2018.

3. Vyas M, Modhera B, Vyas V, Sharma A. Perfor-
mance forecasting of common effluent treatment

Reference Module

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

Ol)5ed g (sdetw e Cdhallae

plant parameters by artificial neural network. ARPN
Journal of Engineering and Applied Sciences.
2011;6(1):38-42.

4. Reynaud N, Buckley C. The anaerobic baffled re-
actor (ABR) treating communal wastewater under
mesophilic conditions: a review. Water Science and
Technology. 2016;73(3):463-78.

5. Torabian A, Abtahi SM, Amin MM, Momeni SA.
Operation of an anaerobic baffled reactor for sulfate
removal of Amirkabir industrial estate wastewater.
Journal of Water and Wastewater. 2010;21(74):19-26
(in Persian).

6. Aqanaghad M, Moussavi G. Performance evalua-
tion of fixed and rotating bed anaerobic baffled re-
actors for municipal wastewater treatment. Iranian
Journal of Health and Environment. 2016;9(3):421-
32 (in Persian).

7. Yang B, Xu H, Wang J, Yan D, Zhong Q, Yu H.
Performance evaluation of anaerobic baffled reactor
(ABR) for treating alkali-decrement wastewater of
polyester fabrics at incremental organic loading rates.
Water Science and Technology. 2018;77(10):2445-
53.

8. Calicioglu O, Shreve MJ, Richard TL, Brennan RA.
Effect of pH and temperature on microbial commu-
nity structure and carboxylic acid yield during the
acidogenic digestion of duckweed. Biotechnology
for Biofuels. 2018;11(1):1-19.

9. JingRui Z, Gefu Z, Xiaofang P, Ajay Kumar J,
Lin L, Xu H, et al. Effects of hydraulic retention
time and influent alkalinity on the performance
of bio-electrochemical system assisted anaerobic
baffled reactor. Desalination and Water Treatment.
2016;57(53):25399-410.

10. Mata-Alvarez J. Biomethanization of the Organic
Fraction of Municipal Solid Wastes. London: IWA
Publishing; 2002.

11. Tchobanoglous G, Burton FL, Stensel HD. Waste-
water Engineering: Treatment and Reuse. New York:
McGraw Hill; 2003.

12. Driscoll T, Kartik J. Industrial Wastewater Man-
agement, Treatment and Disposal. New York: Mc-
Graw-Hill; 2008.

13. APHA, AWWA. Standard Methods for the Exami-
nation of Water and Wastewater. Washington DC:

%ﬁ yﬂ/
Y, 1199 jls /pgan 0 lous /S juws 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

fav

American Public Health Association; 1989.

14. Kispergher EM, D’Aquino CA, Costa Junior LCd,
Mello TCd, Weinschutz R, Mathias AL. Effect of or-
ganic load and alkalinity on dairy wastewater bio-
methanation. Engenharia Agricola. 2017;37(4):820-
27.

15. Yousefi Z, Yazdani Cherati J, Movahedi M, Karim-
inejad F. Effect of organic loading rate on the perfor-
mance of anaerobic process in treatment of pulp and
paper mill effluents. Journal of Mazandaran Univer-
sity of Medical Sciences. 2015;25(131):136-50 (in
Persian).

16. Assadi A, Movahedyan H, Parvaresh A. Feasibil-
ity of an anaerobic baffled reactor (ABR) in treat-
ing starch industry wastewater. Journal of Water and
Wastewater. 2007;18(1):77-85 (in Persian).

17. Jorfi S, Barzegar G, Ahmadi M, Soltani RDC,
Takdastan A, Saeedi R, et al. Enhanced coagulation-
photocatalytic treatment of Acid red 73 dye and real
textile wastewater using UVA/synthesized MgO
nanoparticles. Journal of Environmental Manage-
ment. 2016;177:111-18.

18. Saiedi M, Karami M, Nemati R, Soleymani Z,
Mehralian M, Moradi M. Evaluation of chitosan
and magnesium oxide nanoparticles efficiencies in
removal of direct blue 71 and turbidity. Scientific
Journal of Ilam University of Medical Sciences.
2019;27(1):75-84 (in Persian).

19. Ghahramani E, Ghaneian M, Abouee Mehrizi E,
Ghavami Z, Ahmadi K, Taghavi M, et al. Evaluate
the efficiency and effectiveness of magnesium oxide
nanoparticles in removal of reactive yellow 3 dye-
stuffs from aqueous. Journal of North Khorasan Uni-
versity of Medical Sciences. 2016;8(1):117-24 (in
Persian).


https://journals.tums.ac.ir/ijhe/article-1-6471-en.html

[ Downloaded from journals.tums.ac.ir on 2024-09-23 |

£
&

,K‘
6 e
ff

et uel| U,
?\
R &
gy \@

&
&
Y,

%, &
" of Environ®™®

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2020, Vol. 13, No. 3

&

HERLTH AND ENVIRONMENT

Orginal Article

Investigating the relationship between the alkalinity of the influent wastewater
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Background and Objective: Considering the importance of alkalinity in pH
regulation and its buffering role, in this study, the effect of inlet wastewater
alkalinity on the efficiency of the anaerobic unit of the wastewater treatment plant.
Moreover, a superior chemical compound in providing alkalinity to wastewater
was investigated.

Materials and Methods: This study was performed in the treatment plant to
determine the relationship between input alkalinity and removal efficiencies
of COD, BOD;, and TSS. In order to determine the optimal alkali material for
superb anaerobic wastewater performance, four common chemical substances
including, NaOH, Na,CO,, Ca(OH), and MgO were selected and examined using
One Factor At Time (OFAT) test method.

Results: According to the results maximum removal efficiencies were obtained
62, 66.6 and 71.2% for COD, BOD, and TSS, respectively under alkaline
condition of 1260 mg/L CaCO,. Furthemore, the optimal dose to supply one
unit of alkalinity by Na,CO,, Ca(OH), and MgO were 0.53, 0.54 and 0.3 mg/L,
respectively. These values were obtained 5 min contact time and mixing rate of
150 rpm. However, for NaOH the optimal dose supply was obtained 0.35 mg/L
for 3 min contact time and mixing rate of 100 rpm.

Conclusion: In conclusion, the performance of anaerobic baffled reactor is
highly related to the supply of influent alkalinity to the reactor. In addition, the
use of MgO can be considered as a suitable alkaline substance to neutralize acidic
wastewater and provide alkalinity for ABR system.

Please cite this article as: Seid Mohammadi A, Asgari Gh, Shokoohi R, Shahbazi P. Investigating the relationship between the alkalinity of the influent
wastewater and the performance of the anaerobic unit of the wastewater treatment plant and providing a solution to increase the alkalinity of the
influent wastewater. Iranian Journal of Health and Environment. 2020;13(3):485-94.
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