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Abstract

Background and Objective: Proper management of sewage is one of the most important
environmental issues, organic matter and nutrients, including phosphorus compounds, are the potential
pollutants of the receiving waters. Release of phosphorus from municipal wastewater treatment plant
effluent to the environment is one of the main reasons for the phenomenon of the Eutrophication.
Therefore, the aim of this study was to determine the amount of nutrients and organic matter in
wastewater of Yasouj city and efficient removal of nutrients such as total phosphorus by modified
Bardenpho system.

Method: This is a cross-sectional study. The sampling method as Composite Sampling and study
population was samples of treatment system input (after screening system) and output of treatment
system (after sedimentation). In order to identify of affecting factors on phosphorus removal use of
modified Bardenpho pilot. The amount of nitrate, total phosphate, COD and BODs removal for 9
months was evaluated. The collected data were analyzed by using SPSS software (version 16).
Findings: According to the results, the average of input COD in system (674.55+228.54), input
phosphorous (21.26+4.8), input nitrate (25.91+19.63), input BOD (378/33+106/66) mg per liter and
the input pH (7.22+0.35). There is a significant Relationship between the input COD and percentage
of phosphorus removal (P.value=0/004), but there is not significant relationship between the pH input
and phosphorus removal percentage (P.value=0.339). Most phosphorus removal was observed in
Solids Retention Time (SRT) of 15 days (69.72%). Internal recycle of 200 percent (68/96%) showed
the highest percentage of phosphorous removal.

Discussion and Conclusion: According to obtained information, the optimum conditions for
phosphorus removal showed SRT =15, HRT =0/5-1 in anaerobic tank, the internal recycle percentage
of 200%, recycled activated sludge (75%) and keep the DO =2-3. Therefore, for remova of
phosphorus addition of physical and chemica methods can use of modified biological processes. In
this systems, by replacing of an anaerobic stage at the beginning of the process, improve phosphorus
removal. This method can be a good aternative to treatment plants with activated sludge system.

Key words: phosphorus, modified Bardenpho, sewage, biological Remove.

1- Ph.D. Of Environmental Engineering, Department of Environmental Engineering, Science and Research
Branch, Islamic Azad University, Tehran, Iran.

2- Full Professor, Department of Chemical and Petroleum Engineering, Sharif University of Technology,
Tehran, Iran.

3- Associate Professor of Research Institute of Pasteur Institute of Iran, Tehran, Iran* (Corresponding Authers).
4- Associate Professor of Science and Research, Faculty of Environment and Energy, Tehran, Iran.



Ol)Sen g0yl

A5 (o3 VO o5ladh o bnzo (6591955 g pole v

) 9 lerd (Sopd Djge 4 s LS S Bl
5 A8l dnng (RIS SG (G j Arhal () Sel pdy I
Gl s (b i b &S sl i b LS5
el sl Jlo o O 0ndy o Supe Bl 0l
4 B | Hand ey iz gl soanie laan])
onds Mol 5 iin,l Laanl onl 5l (S 45 o a5 IS
Jad oy ol LYAY o flae gile (VY Fasl 6
5ols 3 DO aol38l (o o pals bools olias Dol
Silo (VDL oo Gial38l jawd ioley ds e ol s cdale
L 039555 9 ied lojed Bi> oy L VNVF Jlo yo 55
b yod g 9 olojen B> olo yLis SBR 51 soliul
(N COD) oot olomrd 5ls 9550 (jmsS is
s b YVE L 00 50 5s 503 Ol oo Lial3dl
5551y ol ol ol (Glse fssler (eas Dol SBR
Slge Bd> 0 Vb plewil)y alaz I ke sblse lls w0
o JUal g o8 slad wg)9 Dbz o pgh ioland 5 I
Slp a8 cal plaanls sl (S osaia,lb anld (V)
ol anlp 5 oad (Hhb (55 5 hd (il Si
SuSl o2l SnS) Slelye gz e K
098 b Bk 5l 039y B (sl iz ST g((a0lea
b sl anl Haed Bds Bas b sl eealSiy 2o
ol pi sl )3 Silsr (o Al e S (3,5 L2
sl $i9r0 Silep @ b ulid SO (el uin ad
sl adllae o YoV F Lo yo 1Ll .o)ﬂsa D529 yud >
9 ypae ;> AL AL ahal (Sojedsn la 4z plpe b
oalS L olawd g @l g Bde wsls lias eads Mol gaio )l
aihie Sy 9,5 8Ll el loowd Slyo 5l ool
SShoe 35t o (Sl FenST e Sy 5 s5l92 (2
Gl LTAY Jlo 5o 03l inm (VA) S5 oo soio )l
~63l9p (9 ot 9y b gl ke atugnls T 0 )18
oo o o il OO 5 Slad g5, Bis o g5len
S cele ¥ogilsn o wib gloy b as wssls olas a4

YL 033l lylo Haud Bl shlee o wibe Jloy cpp oS

doddlo
ele @ @it sl Ol 5 o Mol iS5 slas
MMKMWJoM&méuUTowf.\;
$lp eolatul BB g oo eogll walie slaop S amcs
S b AL g wlio a1 abl (i )5 550 Srae
bl 5l Of lawg a5 coils Shuly 5l S5 ol o )
AP 093 FHre g $HS Slanil g )l FoSuna
aw)y)duuibwlu&h‘ﬂmﬁjow‘)a}
dmuiwuig&fmf" b Fe ooid aaal OB
adss 5l b e Sl 31 zalS lp (F 5 1) S e 0aglT 1
ghw W)l Chz Grimres 5 o) b 4 o ML
DoB asal 4 Cod Sl aslyz j0 seges Cllilag
(s jud ool 3 5l oMol ahar jshiie 4 (0) Sges plasl
lo g, 0jgpel (1) 08,5 (oo ooliinl (Suiglgm 9 (loond
P ledyinS b4 (Sl slaanlp n Jeiie
ooliiul 3550 oL JT L L calisee sla OB glgl garhas
LSy o 5l o e g g Jolse (A-F) 0,5 oo 18
) il oo osindy sl ol ogilly cba oun¥T 5l ind
G G DB Gl asal Ol els Lozl (Ve
ol Ol GBS sy ol LYo 5l (S ) bae
IS b Jusd 5l e JIS51 5 55 oSS i
adgl aphas (IS ol 4 .0))0 9929 (Blao yhud g Jole jaud
asls Sl o) leie o 5 Jolome JS5 4 Boes a5l
Ay el o col ol o)l L odle 4 gl oo
<l ple 0 LSS obml s o 5 b (S g
ol 53 Gy B SljyEe a4y ol jolaie 4 Dlands )|
Slol ale ol Sl a,y JyS O )l ol3ll ol
Lis Cuzr e Jolo el DL 5l ald Bis 30k



3] 00liinnl b OS5I i go i

IP P9

adlbo (9,
Sile a9 009 (bl - Arog g9 5|yl asllae
oy Mol 550 )y s ;0 (So5elsm O )jg0 4 Haud Si>
Dyge 4 Sop Hged gy B3 (o0 B (cwyp 3550
asl> 5 (Composite Sampling) S, s lop aiges
Sa) Al s (6999 3l 00 33 (slo wiged anlllas 3,50
G5l am) 4dal plasw (295 9 (5 Jsl s |
sialesl (b 3l esliiul b diges o> abl oo (s
AL, o PrEtest al> o 55 10 o5 (oo B o) Langs
2 bl YY (o) gl alpe po a5 23S el
Bl b g (gl oge5) po alye o 5 cilizes gl >

00,8 (b Gl 40 56 o sle el

oolaiwl 0 90 ol
Sebl 5l s Bl SIS EE Jelse oLl o
w3l ol iz 5l 0T gle OB oS sud Lol siio
o SIb Sl 0, 51 sl gz o oolitl gy o
el o2 Gl @) e 0 S 092 sl 5 3ol K,
YUsaz o anlp hb glayiell b 6lsl als aiss
30 9 038 (swyp Syee Sbyale sy a5 Gl ool 4l
5 Slaelr e o g alyo o (gl wile oo alies Ll
Sy3e Dglite (s 25,25k o yd (izred g (LS ()
o3Litl 390 Dokl SIS bl pias 85 )3 (o)
ol ail e (] alo e B) sad 23l 5iis,l g5 )
4l o)l (85 2 g (Gl 2 WY (3 L) (63955
Wiz slaaile (loj ;o Gilsr (2 S WNgd oo 3l 2
Gl el 8 S 5 adlllas o0 el -/0-V/0
BeoVew a8y omd 5 YoooFor i amps b I3
o 09 59y VoVl b lasl wile ple 5w

OO

ol 4 b aha e il ahes cil (Dl
Slp s S (03 S5 ) ey e sl SIS
0 fles Wb e Gy gllhe slas lailinl 4 o,
$yS 8 2l s eeon co8 iy b als asar
Sl oy s L2l (b slaslre (n 5 e 5 S (V)
Lie lojlailinl & 4>y Mol el slapinn
9 Ml ey DBl 50 (can e 255 45 BBl (o0 (S
LAY Jlo jo ewalpl (V) cbls valgs ollasdle p Lo
Gdie Blge (Sujglen Bl calize glo g, 2T o
Bl gz wish lii Le QT solaidl aslas 5(BNR)
9 980,k Ghgy OleSy Lkl )0 Sl g ey 590 2
plo @ Cas e pleasly sl UCT sos 2ol g,
ol ol 550 )y s bl oy (YY)l (ol (g,
Bl gdne e Sujelsn Bi> la Bg) ple 4 Cos
wlo Ghg) 4 Comd g WAl (o0 O39S 5 SRS Olojen
Aoz 1ol VL pledily g 5 oS anie bt
b alb ahar oy Slee b)) Glim 4 sle )l
3 2590 GieeS] Ol 05 5 azgi 090 b AL
B oose O5ST e (BOD) (Sissl
(ke Slge (Jglma Sl (lasslge (COD) olows
ool o &> aaas opl 51 TSS 5 59,5 ODlals pH
O e e DL meme Copse plple (VT)
Condg 5l BT g 4T Wil oo i) lame Jiles
ey DgldB g (o akal g leal)
Ol owyp & ol Sjg0 4 ol Gadiod bl piics
e Bi> Gliae g Zaml ;b B T olge g la oy g
ol 52833k e bawgi J5 s alex Sl b ooy g

Lol a1 55 00l




Ol 5o g 0 wly A8 oylicwo ) YO 0 louds (o § bumo (55919550 g pale 4
e

| el
—>/ II". >
s EESRER
S |5 R Sl Sl Sl S
T an&h S < s, & SeSel | sl
o
@
A4
RETPWES
0l plSogls olpan & Sgbly 2l -) JSis
Figure 1. Pilot components with flowdiagram
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Table 3. Percentage removal of total phosphorus in anaerobic tank time intervals
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Table 4. Percentage of removal of total phosphorus in cell stop time
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Table 6 . Percentage of total phosphorus removal with percentage of returning sludge
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Table 7. Percentage removal of total phosphorus with different hydraulic residuals
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Figure 3. The percentage of nitrate and phosphate removal in the first aerobic tank
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