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Fig. 1 Flowdiagram of activated sludge biological process in waetwater treatment

Paredes ) ceul aids ¥+ b V0 Lo, bl o sl

(et al. 2007

2NO3 + 10H* + 10e~ )

— N, + 20H™ + 4H,0

2NO; + 6H* + 6e~ f)

- N, + 20H™ + 2H,0

4 base glojeysd anlp B 5 IS cepw
Ol (Siglem s bl ez (oladaie
2 Gl oS & Oisr Samd 5 eoliuls 50 slronies
21950,50 9l bYs ol 4ol Ky o, giS] 5
aile- oS @l 3,5 Lol Ly ol Wl
L oMb 50 d5zge ()5 gl Sl sl 9 Joitie
Al Gmal8l YU (CODINY (5950 a0 (0)S S
dhal 4y pe (o30S ()8 @b cnl g9l (Ll
e (5y5l8 (pl (S5 ebar ams e ol ) Ol
OeeST 5 5kS FIOV 10iS oo B e | molis 5l az g3 L8
2950l (395 0SS o (61, COD p Sl V-F 4
@ Gileoysd lp o cwbae Gyl cl lisse
3 2l I oS e o ljeseb sl g (Bolge
ploil calisen sla 5551, Jo Wb al> pe g9 0 aSbxilsl ool

GINE 5 Gl po e ol YL anze 4 e S

—‘SjLwo)g_{;’: (S g 30 ‘Spr.‘}_MH -y
21930 59
Sl adal o ooliiul 0y50 pgmpe (Soiglgm anl)
Alflas Jole Jolis 5,00 i 4 el jslaiea
sy wmlg cnl e wibie Gilve 5 Gl
@ oy Gob sl (Gileoyed) Jol al> o (b (sesiige]
rdelaie (Y 9V laddoles) 0gd co aws Ol s
ao3 oo ploxl 1) Jsl al> o a5 ondaislid 6,55L iz
Paredes et al. ) ail o xSUsyis o (wbsegsg s
(2007; Achlesh et al. 2012

NHI + 1.50, - NO; + 2H + 2H,0 M)

NO; + 0.50, - NO3 ")
ol olass Jawgy &l s aS ((oloje,0m) pgo al> e o
Slge welise s (N2) (39508 4 B9 5250
oolawl g xSl By laedy OB o 04z ge
oy @ Sts gl sl wilosle Jolie cnl aigdh o0
J{CAR I E CHTS TN TRV { PR IRV gE0
Sl SL (F 5 ¥ sladols) wboo talS (59508

Jed s ey Wigd oo iS5 by 2l0j098 el

YWY el oV o,leds oF 0,90 ng e § S Lo al>xe

*


bshahmorady@gmail.com
Typewritten text
160


V£

595 Slag akal I35 Sl ope sla el

L 4

2

05l sLlze abozjl Lis 50 )53 )50 ojlil (2alS 5 S
(Gao and Tao 2011) scwe iy, ol

NH} + 1.32NOj; + 0.066HCO3 ®)
+0.13H*
- 1.02N, + 0.26NO3
+0.066CH, 04 5Np 15
+2.03H,0

78 & lo loged 5, 4 Vgomo S 9ol 0055 Con
Lo 5o ¥ g s 5V Slysima 43 0l Jlaislay o ol
Sl awgnl 15151, Jolis b, ST, 51 salizes glgil .l
Wang (V) Jso ol 551,50 Wang et al. (2011)
g oby> b e S5 ,e8T, et al. (2009)
Sy J515 s3lynes 55757, 5 Bagehi et al. (2010)
LS)“)‘"‘)‘) g59»°l-‘—| d..q]).s 6‘1.: Nl et al (2008) BJYL’

Lo —V-)-¥
ool (29,500 03 Gl e slayell 5l S e
OB abal sloaxly (Sojslom abal sl ametys
G 7 °C sloo ;o S gebl ol s S sbas o)y Coal
5l yeS glos jo STy Cas pus diz 2 a0 o0 &, Y OC
(Zhu et o,ls s, Kot cdl F+ °C 5 zn L VO °C
Ma et al. « slbcosgame oz 54>5 L al. 2008)
oSeabl Lyl e V8 °C sl e (2013)
(VIYA KgN/(m® d)) 559,55 51 (@b Bde e ya,
b Sl el Lo b oy o aBly cows
oy yis Dosta et al. (2008) Lawgs SowslisS 0,90 S5
LYo 0394w O 4..3[...» d)Ua.: dS?.ALJ 00¢5 S ) M.AJL’j
Glod )0 005 Gy 58,y 3 Judo 4 g aiedl ¥ °C
—asl ralS pllbcuS e WS gebl collas £ °C
o Shee oyl ial3dl g (FVY-Y/D °C) Lo LialS b .og
stz P BB jsbas Il (35508 Bdo 0 S salil 35T,

" Cytochrome

(Paredes et al. 2007; Metcalf and Eddy sg5
Bi> ) a8 pais 3l gleans b 2003).
3 gloe GLOASL avaal gl a5 Wl anwss ()59
oz 5lwisg @zl BB slean 3 (S5 eSS
Ol cls o)Ll g5l g S 5ell 4 g5 se laan T3
P G3P5San wh Sy 50 1) ee 8 Al
slanl s wisls @l iy sl Sl ahas
S anie gdie 5 JIolge Bl cazr (Sl

D1 50 olerdm (o8 la gl 4 S

039y B> (p g as] B -F
22 (55D psigel S3lsn e OoeliensT RS (s 5|
VAR Jlo Rl po Ioy @l Jhew i je5T, S
dehal Sz Giasesl (fas wnl B S 4 g adl axg
ol (Terada et al. 2011) ol byee (S5, ol
(21950598 —(53lwoy5d pomye (659l A Cond anl
oS 3abl anl 3 el atejls (6 5SS slad 4 g yieS
Dokl bie ( aRaslej] Lol ;o 25 Culs) jsbay
e posigal 5l (28 Olay aphai Cgz Jol5 ulide b g
$29y5 bawgs WS el ol s dinetal. 2012) o oo
5 s o b 5 onpll eSOl slas 25T,
ks 03 B a4 gl kbl cov psdsal
ol 2iSTly (0) aolee (Sabumon 2007) wgi o
anld ol (S eell slas iSh (o929 s Jedon
(Jetten wsly st JTosle 00,5 adlal (eay wilgs oo
oy FY 590> B eolse 4 5L rals et al. 2001)
oy Saal Jow) sy Ve oga b oy odg rals

0395 B> e a3l (S 5abT laes 1S ol

' Planctomycete

\ViVQU.ng sYo)Lo..i) afo)ja ggT (W g Sy Ja.om 4.1.'>v.o


bshahmorady@gmail.com
Typewritten text
161


u‘)lio.lb 9 Lgdw

\2Y

*

2

- v r
INFIUEDT w—
.. ~
... Membrane
Module
................ ~Bioreactor
(a)

Effluent to
Disinfection

Air
—_—
Effluent to
v I Disinfection
Tiftuent » | |Membrane
\ Separation
\ Unit
Bioreactor # i
——
()

sl slolsz saly SO Lol en 455500 0) e slie Jlsle S b oas 3l MBR @) oles 955150 S5 jloged -¥ S
(Metcalf and Eddu, 2003) > >

Fig. 2 Genral diagram of membrane bioreactors (a) MBR integrated with a submerged membrane and (b)
bioreactor along with a membrane sepration unit
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Fig. 3 A view of SHARON treatment unit in Netherlands
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Fig. 4 A view of sequence batch reactor (SBR)
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Abstract

Due to the environmental hazards, nitrogenous wastewater treatment is essential and important. In recent
decades, novel biological processes such as Annamox and SHARON have developed which are cheaper
and more effective compared to conventional processes. In the present study, several significant
biological parameters such as temperature, pH, dissolved oxygen, organic carbon, salt concentration,
nitrite concentration and sludge retention time (SRT) were investigated. The results showed that
SHARON process lowered the need for carbon source while Annamox process without carbon source
requirement, was implemented in anaerobic condition. The optimum pH for Annamox process was
reported 6.7-8.3. Nitrite and salt concentrations were important control parameters to prevent Annamox
bacterial activity. Desired temperature for the bacterial growth was 30-40 °C for Annamox and higher
than 25 °Cfor SHARON, and process efficiencies were not directly related to SRT. Overall, the new
biological processes of nitrogen removal were described promising due to the decrease in need for
aeration and carbon source and are suitable alternatives for conventional processes.

Keywords: Wastewater treatment; Anaerobic; SHARON; ANNAMOX.
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