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Improving the Microorganism Function at Different Concentrations of
Folic Acid, Nitrogen and Phosphor in Biological Wastewater Treatment of
Tabriz Petrochemical
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Abstract

Biological treatment of wastewater depends on different factors including the nutrient and vitamin contents. In
this study, the effects of different concentrations of folic acid (0.1 ppm, 0.2 ppm, and 0.4 ppm) together with
different amounts of nitrogen (20 ppm, 30 ppm, and 40 ppm) and phosphorus (4 ppm, 6 ppm, and 10 ppm) were
studied on the biological treatment of the industrial effluent from Tabriz Petrochemical Plant. The Taguchi
method with an L9 orthogonal array was used to determine the optimum conditions for the growth of
microorganisms. Turbidity, BODs, TSS, and MLSS were measured as the main parameters of the treated
effluent. The results showed that only N has a significant effect (78.4%) on BOD;s removal. Folic acid had the
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greatest effect (42.7%) on TSS reduction. This is while folic acid had a significant effect (90.1%) only on
increasing MLSS. The optimum conditions for microorganism activity consisted of a folic acid concentration of
0.2 ppm, an N concentration of 30 ppm, and a P concentration of 4 ppm . Interactions between first level of folic
acidxsecond level of P on turbidity reduction, second level of folic acidxsecond level of P on BOD;s reduction,
second level of Nxsecond level of P on TSS reduction, and first level of Nxfirst level of P on increasing MLSS
were highly significant. These results show that adding folic acid, N, and P to the effluent from Tabriz
Petrochemical Plant not only enhances the growth of microorganisms but also leads to the improvement of the

treated effluent for discharge into the environment

Keywords: Folic Acid, Biological Treatment, Taguchi Method, Industrial Wastewater, Nutrients.

5033555 g SoMSB s [A] aizl o aus 5 035 20
23 Hs el s s s Lol ls Ko (sl B 0lsn 4 i
505550 Sl San b3 (N osle b imio saoley 51 (5
U:)_.ﬁo)jj_é\l_kgwu u.i\o.x.ibj.x.:\., TRARY bﬁjj—é*u.;
P W UN TR WP IOV LY SR PU IR S W | I WBAT
5 ool it NS (055 s 53 a5 S
R RS P RS R R I T - JOL TSRV Py
COD:N:P 5I\V+:0:1/0 58+ +:0:V /Y slac s aSa
VO 5 A alS v lsn 5 il 2 bl 5 55 i S
IVl suzcop HEWSN

ibiie Y50 OSB3 s)gm i glossrly 1,18
e V53 S5l [NV il o 20l ks 5 5 5108 wiile
g il DT 53 P el 5 S Kol 5l Js 2l b
'S ssaenl B A 5V 0 sl Sl (S35 JUd
;@@,_‘;@ps_;jé%_w\.[w] el ) Olaz_ie
saiy) Lo g 5 g 5 (GaealS 5 0 00) 4ol (sloi
U‘)‘-’-")"O’-‘-_’.Y‘_DJ.:':_“'ﬁu‘lﬁl_‘“r'ﬁ_““m)"3>ﬁ":'(5°(0'l)ﬁ;
el & 2 518 0o e s 25 Lo 1S L
Glarly 4 o sams Jiod o S5 sl S 0 SaS g0 500
DVE 5N 558 e 50 (558 Glod sSbe 4 4 529) 528
23 L8l S g 5,550 (61 S sl 5525 00y
s e3Y s o gl s OB (S 555 ks
Dol et gy

SISl a5 SJs8 a5 LSL WYL 5 s
Ol 48 Wy 8 ) 0305 (o Slo3 23L ST s S
sy s 7eppm Sl ol 4 OLSL (2,5 53 COD
63‘9)} JQCOD J‘J_E.A 45&\2 BL ..L:..»Jv‘—\ﬂappm@ O?.QL.'.'A
Sl ol IV 5s saa Yoo N e ppm o OISL

' THF

198 Jlu & ajlodi

doddo -\
354500 plio 2S5 Camex (8l eed an g
S IS 58 e s3g58l ey 5 ame o501 S Coanl
stlag Gk 4wl ol a5 Lama (S 50T g Jul s )
st sasls S ks s DT 45,2 4 sume 5 4dss ms)ﬂ@-?
Bl ao s pd e oalanl Jud o b5 o5l (S5 sm
S lad ol e (S Lt ol 3 sa VTl
S8 Jslee aslo sl go 5l (3 el 552 50 Sl Sn
o3 e 5 Kpd e Slad ) s s 5 @ e Sl
SR TR N O VO BT S PSP OR I
Sl 2z 3 OF s 63k polie ghils i el K VL
Jo AT sl g 5 Jb S 5 S slog Ssen < 3han 3
JUICPRIPS. PINES JNEY PERW IV TR U PR SO B PN
OS5 Gis Y] el amls o 551y Cans s ams S5
j\Qﬂﬁ@udugMUﬁjﬁjaaﬂyﬁu#
Sl 53 Gt 053 sal o) Ir] e oy 5500 slosls
3l g YalSTT, Cad 0l b (e 5o 5 S50 4ias
d\)\bdwﬁujf Njﬂ@uwlﬁﬁb@u
10 5 ¥ wxslo s VT 6151 L (s loodlsls

N335 glb s (ISL il Lo By e s
Sosma i il bt il 4 S o ol sblie clew
st S b iy ol saes gL 5e ) '-*5:5@ 158 el
sl s L8] el LT s s oy oy Lo b
53 Jslos (N slse 4525 gl a5 oo S5l e e 5 4
‘u)L.ob dbal WL.» (S92 (5‘,3 >j,..a‘5¢ salazal 5;))&-0\.9
9 6.&-&& .5‘)_» )\ salaul 9 )K)l_w 6\4[...“.:.’@)‘_9}1:» )‘ ol
Slio 55 s bl Sen [V] s g sal3 st baals
Sl 5 sl w5 Sl gy oS 51 S laean VT
a3l Jead 5 5 ad) gl m Cale e 5 Jsle sl sl s

dlsligal Y



N VS PP PR W I O

Jar) €38 55 (6 5Se51wl 5,50 &0 o ppm 55,5 0wl
L C/N/P C,.._Mu[_...;_g_.a?é\_,_: 6}\)_9: U090 93 (\
S 5wl il 580 s g LAl sl V2 /0/Y & pons
3L Ol e 4 3 05 5 00 e 815 S0 ad 5 (281 sy
ol s wal 3 e 55 Lkl 5 0550 ¢ L“Wlf)bﬁ:ﬁ
o oppm ol COD Sl mils 5 ol b S2alesl epl s
O5ams o(+/Fppm 5+ /Y /) ) S sh s il clale w
S arze olsews (Veppm 57 .F) Lawd 5 (Foppm 5 ¥+ .Y)
a3 NSl (54 sm a5 L“'r-wélf)‘bi:" alsy A
(Y saz) ad sslizal Ly JU Syl 4T L 5 S
05959 r.:_..ql:.l 3 5 ad calise g lle Jleel ol
5Order No: 1051090 S 0 S5 <5l (K,HPO, ) Sland
esisal A8 sl 51 035558 il o il Jles! sl
stz Order No: A0162745 L S 0 &S 4 sl (NHLCI)
S5 sl (2a5ls IS 5 50 S5 sl Ul 45 61 08
QJJ..@U_‘:“A_:.\_.SMLLL..-‘(M)_NDSM g.i.?).s)jjbj__i)

SRS (o ol sl pslia =\ Jsir

ki ol 6,;:)‘|.LS| j-ﬂ")li
YY\ppm BOD
%+ +ppm COD
A/§ pH
\\+ppm MLSS
Trace REERN
Trace A
Y+ppm TSS
#4Pt/Co Ky
\YNTU KIPPNLY

1wy ulslégal

53 S sh al >JJJ\—<(-’—° CI s 2 e g0
213 Olas 53 w093 [ V7] 5500 g 4d NS (S5 5) 5 aiead
b o e a3t palS o S s S S
DIV 55 o 0o e 5l gl ssle nl cripon
glocbale 53 S aul 150 L ol oLl (gl g2 0
a3 18 s 3 (S5 s adhad s Shee (g5, il
cideie glacle 30 acs 25 g oml s i s
e o Lo ilS 15 S (siio sl g 0l sto s i 5 055 20
e 2 LS Rl 530 (g oS 8w Cilise glac bl
Lol sse 5 28 s OSB3 5) 50 bl
35S B gz 3 Ol (255

b gy 93050 -Y
Lhai 53 L—-“'r—w:-"lf)\ﬁ;:* sy g ) e
whoad Ol o5 glo bl s s OASU (S5 55
oLl 528 ooy i IS 55, (3T S5
W

sn T e w b sles 5581, Ll w 2 5 L
Olel (gl i OB w5l pas Yhosslh oy Sl
CISB asiar (gl by 81, o 55 el Sheslinalogg el
0S5l s ol sl @\) S S olelas| @L;a
03 acdid ei 5l e Sl YTV YO slad b Jlse i 50U
los 53 Loy 8T, () J8C8) acs solinal a8y lasT ulida
A8 ol e 3550 (s 253 YO LY+ ) GUI Jsons
S8 Lo s 53397 30 (5150 ka3 Sl sl g (g 0 S
Sl e aslial 353 oo s 03 223 (6150 gla sl S
alil by 5581, S s (58l (ol g ga S 51 g 0l 30
W

ot e aela YV o006 b, o8l Slhee 355
S (SN 35) mslyp el YY/0 ci5S 1y (sl 4ids 55
Olseas a3 YO sga 5 s g aids aw i ol
5350 Jolid 55, Yo Saeay Loy g8l as F‘E‘S 055 dl> 5
350 Sledbl el Sllee 62 55510 5 o2 (L850 6l
5dld oo 1 5 5h a8 5haibsly gl o8 S 18 o
3909 3 2Msl i8Sy bs 5l s e S OML 2 s
solie s oslizal o 0ud 48 559 end g% Equal a5~
025581 L COD o las 5lamy (NS5 gl el L o

! Sludge Volume Index (SVT)
2 Bulking
*Sequencing Batch Reactor (SBR)

1498 JLu § aglods



¢ SAm A Jslas C)Av e ppm Jslowe 55 035,55 (52
Y ppm e id sl 5 o gigal a IS5 (2 s
o (o 00 ¢ Sk Yot olae €) Dl 55 pa mly 6
GLable gl Celu Y (ol o5 oo V sl Lo 500
Lo, 581, J5ls 0 S o glaml s 5 dlne Jlosl ilisie
A esy 58]

390 g D LBl S 0y 5 5850w (61
d—l +/0ppm 5 355,25 Yo ppm i Fppm slac Lle
x4 o a5 50l Jlesl by 5815 4 55 Sad ol ey S8
Slhkes IS 5 s BLsl La, Sl 0 was SIS 2] 4o
DL Sl YA o OIS Sl (gl i sai vl 65,2 Loy 5551,
»MLSS 5 TSS (&, 548 BOD &l eis ¢l a0 5 S8 5 &) 50
A 5 So3ll F Jgam s st 8l gl ta, LislesT el

Loyl 5 05, Sy 5 Waesls (bl a5 sl ialosT ol s
et Conl 03, My gl wslimd (2 8B 2y 5l e
a5 oLl G 3l Lo 5 5l el s (55 Lol
28 4o 5 F (i 55 olie il MU-:M‘V‘)J'T ol
dol Cans Yo ¥ Ly, 5l s e

Fi = 1\/[Si/1\/ISe (Y)
SS; —DE,(MS
p(%) — 1 1( e) (‘“)
ST _
O‘ BL) 45

Slas s p e :SL MS; el )Ly " olay o § 5o SS;
f")—‘*’}AST P ch)):suad:\j S] T ) SO Y B -

L9 JUS55,) 4T b (2586 Gigsn ialasl (ol b =Y Jsas

BT~ bl o lad
e 059y S 55 Al (Lss1))
y y \ y
Y Y \ Y
Y Y \ Y
Y \ Y ¥
¥ Y Y o
\ Y Y i
Y \ Y \
\ Y Y A
Y Y Y q

ol U o a8 a5 C il L ol J ylone o) o
i dmle Gy 5 e Slade 5y 5 el

IV (lit/hour)=(QVxD)/C

(")
by ol 5 S
e 3,581, 00t Jlasl 33D L 2Lit/24h a> 5 QV
e G5 Glpead el cBEC 2 e Sle
e s e Sk

sl €t s o S Ve o+ s S s
Lo bale 51 o (g1 s 9 08 48 2 03 0 S Ve e
2 E Gabs DM T L g ens o i85 o 5 3,5 slude
O A g O o r‘.,.-"—"-; S5 by gl ) 51 S
Slosl gl bl 51 o (6l 23, Jlade a5, 55 o, 58,

.A:A.u." R ‘G\)\r LJ)J’. BE

bS58 ad Jlasl slaclals 51 G o (6l 285 ol =Y g

Ll S Sl 5 DM 1
5 ol el 51, 5585 Lol S5 el gl A . i e Jow B
" (ppm)
X i Yi /N
Li=(2Y1) ( ) AD Yoo Yoo Yoo S8 ol e
3 ANOVA 33 Sea*
* Sum of Square
> Degree of Freedom : . o
De-Mineralization
* Dosing Pump
oalasT sl (51 st salizal Ol g3 5 a2, Sabesl ol - Jus
O g by ool ol oiabesl ol
e ASTM.D.1889 ©09S
)‘)‘Jj n‘)js 4O}T 2540]) b)‘.\JLL.u‘ U’i}) TSS
5)\} n)‘,s 505]‘ 2540B QJ‘JJ.L:M‘ uﬁ}) MLSS
1498 Jlu & aglods dllsld g ol \Y¥



Interaction Plot for STDE1 Interaction Plot for STDEL Interaction Plot for STDEL
Deta Means Data Means EEAbsS
134 5 13 134
—— 2 —e — 0
124 -3 12 e 129 a0
©
1.1 11 1.1
1.0 10 1.0
c £
094 g 09 3 09
= 2 =
084 08 08
074 0.7 074
06 T~ _ - 06 061
.
05 : : 05 05+ T
4 6 10 4 10 20 2 0
@ N

(<)

23595 bl () Adx 03355 3 () b S aml () 035,255 S5 ol 515551 olize 51 S

Sy i -Y
Syas-V-Y
S90S ralS 1y s 5550 (sl 581 5l plaS s I
(a5 $Y/5) 0355 556 Jbo e 55 w398 Sls gime NS
o=l 50 Jsaz) s S0 558U s 5l min & paS talS
LS, Ol 5l misas Jee 5l o i sy Sialesl
salasl 25 0358 lasine culpl aad (oo aisad s laj
Sas Vsame OILSL sbaaibiadal 55w oo i 4 il
T3] S0 D SEH P NUNEPLL JE NPV I Y W PRI VL PR
Sz BB i © 85,50 D0 (295 ol S
Gl gl bl 8 o e 7 Jsax b aelS 0 D 0uS Ol
505925 Y oppm S aul </ Yppm s ble 55 o508
el Cavsas L Fppm

53U G by iz Sl 51 St o 2 ST ulad
Jsl sk Jolize 514855 (10 YT/9) Lidn S5 sl
D598 GEalS o |y 53l o iy e oo 5 S8 a]
(Y dsaz 5 ¥ USE) sls plas oMb

slacble s, LS as el o 51 SLs g mw ols,IS
528l (5 o OB g5, S5 sl il
IV] 558000 5515m pL5 55 25908 030 2lS o S35

BOD -Y-Y
O 31l Lz BODs 4 bgy o (slaals il jly 4 o8 ol
Gim 53 0552 5558 31 i e 2 35500 sla 558G
Gl 55 059, 035 ls sme dus 53 0 Jlezs| Cia.., ,5BOD;s
L Sl dad 3 s 5 51l 3 YY/F L BOD
i S 1,8 03 5l am ae s V) L Lild s us s\ F/4

(0 Jsux)

174 allssls g ol

L‘“C‘“Li U—“—’.“Le*lw\ﬁ‘chh‘“ﬁXwﬁ kol A s
a5 51 S o sl Lagenly slaed e b o
i 5 L (oL ) SVt acal sy mba o] s
5 1 |y s (i 45 (5,528 wlace! 3 llan 45 28 8
= ol i s io JoW 5l ol sae STal asie
w2l Gl b s sape &t osSU o S s

Gy Sead jasia sy £ 55 bl b 528U dgy o
Wil |y sae o i S Al Oso 0l 53 g i 5
330 7S 55 5 Gualy ST ad e 4 S B3 s gy el 0l sty
Sl Olsean g Lls 1 sae 2SS xS 50 0 5o

Lz 55 g alyoslil 4 e, g8 fline )51 ud ol 5
33 8 555 s 5 eSo3ll (SI') s Lasla b s ls Ko
S sssiaaoyn Ve ST jasls il bs gy o
53l a3 ol el plll Lio b gs o 4l
S 5588 53 oline Sl Cenl sl 55,581 4z o a0
dolize Sl o 5 0l o0 pa3 s nl Sl eslizal b s e
NB A L5SUE 55 e E3s (asld e (6l S St )
15 eslizal 5 ddal

_ (LA2B1)-(A1Bl)-(A2B2-AlB2)
2Cons tan t

SI

©)

Slaie o S g o s e B s Constant ekl ol 55 &S
DAL et s aalons

NP e sl 51 ol ST el g0 ey 51
J.I: b)u.’.'.a‘

! Severity Index
* Minitab 16

198 Jlu § aylodis




SRl (S35 g il 53 S5b al (65,80 S s
23303\ 0 gl et (255 Clay 53 COD el o (5 4
DT as wels (S5dsm ao banlie

TSS -¥-Y
Sains TSS [2alS (555 stalosl sla, 58U 51 S b
3315 55U i aoss YV L S5 el ol b5
Sdb aal Slam ae 5 YO/O L 055 25 5 i TSS jalS
OR-FOPIE g 2l ol GelS s id o 8 )3
el 093 7 shs 53 TSS (2alS (gl g Ll -5 (0 Usa)
/Yppm slac ble tx jid Jsl e 5 050,55 5 S
b el 8 Sad Yppm y 0352 Ve ppm oS58 4l
(7 Jsa2)

2 (e YY) ST e sty (slls idx 35,25 olize 3!
e Loy Sl ol 90 b 505y OILSBTSS 2alS
(F Jsam 5 ¥ US5) wisls oLis TSS 2alS s, 2

e slas 255 Clas BODs o5 035t S Lislasl ol
dj\cz_“ (+/Yppm) S sl 55 sl il o35
B J:Jb e (P ppm) i (&M Cl““ (Y ppm) 35,25
sS4 dig bl Ji’l_:; Lacble M\SQ‘.’ZBBODS e s
(7 Jsaz)

Fo) i S b aasl Jolize 31 55 ST oyl 5me o s
sLoeble oy Llime 51 aS (Y gin) sl Casay (as s
oS gl 15 b Sl ad Fppm 5 K5 acel +/Yppm
(\w JS) sls Les BODs

):&_J)e.,\.._.ﬂhj)l_{\_‘ﬂu\)\_{w_gry;\ )‘;)é
ao 3 VY Lo ge 5 5bay BODs ()l oe oNSB (S5 55 aeas
L] 8l (ol 58 aal s LS pae Loyl 15 Cos
sl ¢ /Yppm Sble (6 S S0 4 pas 5155 55 g e
15 5295 BODs ol s o558 mlio S (g5, S8
BOD; o)l 555 Jialasl 55 [V] sls 2alS4+ =)\ Yppm
Lo \ppm 5 +/Fppm sloc bl s LSLy o2y 5 Oloy
Olsze oSy G 5o, Vo =00 ppm @ 503 5 6l

Interaction Plot for STDEL Interaction Plot for STDEL Interaction Plot for STDE1
Data Means Data Means Data Means
N af af
= —— 20 = —o— 01 2 —o— 01
- - - 02
30 « 30 LY 04 30 ] 04
N 0
28 28 N 28 P
N\ 7
£ % £ % — £ 2% e
i i N H P
2% " 2% \ 24 7
- \ 7
\
2 ] 2 . 2
2 2 - 2 ~
.
4 6 10 4 10 2 30 40
P N

BOD 2ol)ly 2 () simedx 3525 5 () Seedx S 58 sl (i) 035 2% S8 sl (5lo, 5281 Lolize ol 51V S

. . Interaction Plot for STDEL
Interaction Plot for STDEL Interaction Plot for STDEL action Plot for
Data Means
289
284 ~ 284 AF Y
- — 264 o
269 - » 26 ] 04
244 “ 244 04 244
2.24 2.24 227
2,04
5 2,04 5 2,04 H .
£ 18 £ 18 = U
164 N 164 161
{
14 SN 14 &h
& ~ N 129
129 \\ 129 :
1.0 =
1.0 \‘ ————————— 1.0 - 0 T
4 é lb 4 lb 2 3; D
P

198 Jlu & ajlodi

allssls g ol \Ys



MLSS , TSS BOD &CJ)).\SL.' Lj.vj.n 6\&:)\: u,ul._v‘)‘j L o CL\:) -0 J}A?

TSS BOD SPrEY - .
65‘}‘ LE S ‘)}7513
o3 MS o) MS E BT MS E BT MS
LXVALY YOAY/fa%* fY/VY. /080 Vf/ava \Y/2\Y YZ/YYY o/ AY Y S g ol
/Y0 Yo/00Y - /EAY Y¥/EAY OF/sars /500 ALY Y O35
Ya/0f o/ ¥ \/AT4 Y/say \Y/YY] o/ ¥ Y i
4/AY 20/N? Y\/YYA AYA \ /Y0 \/AYS \Y/f14 /NN Y L5
do 50 JL&):-"CE.QJ.))‘J@M *
MLSS TSS .BOD ‘QJj.LSu’L.G:LSLs‘J; LSovn .EJN‘J.:: —; ‘J}-L?
MLSS TSS BOD a8
\ " Y /Y /Y Y /Y S h s
Y Y Y Y. Y. Y Y. 035,58
\ \ \ ¥ 5 ¥ e
b, 5586 aigy sl 5 ST a5 (a3 la -V s
MLSS TSS BOD IPPRLY Lh,jSlé Jalize ob:l
Yy/¥e YY/ .8 £/ Y¥/4 i S g s
VA/TY \Y/4) Yo/vs A/AY EOTLIE
\V/Y \/$Y VE/AQ Y 059X Sl 5
\ry dllsld g ul 1498 Jlu & aglodis



Interaction Plot for STDE1
Data Means

Interaction Plot for STDEL

g8 &8
2
g 8

c %0 c %0
£ £
H H
2 2

% ®

n n

& &

3 3 I 3

Interaction Plot for STDE1
Data Means
——
v e
e O
H
g
H
80,
— iz Sl S
60: T
1o 2 S )
N

MLSS ol 2 (g) smdx 03525 5 () Andx S5 acual (Al 035 20 S 53 sl (5o 556 Jolize ) 31-0 JS&

NSl (S5 g il s S al 5SS g4
Iy 3 502 352,58 595 omass 55 4 U Rl S s (s =
o 53 S (5 55) Dlsese sl 8L sla amy wiin S 558
sae Vo o b a5 5 8L 06 Wkl o 55 (Jsema
OF =l 8Ll sl 553550 G 3 5 a1l o s

LV4] 54 50e

o rSans ¥
503928 Jlade bty 5 S w025 311G tes sy ol s
593l ol breaslE1s Koo son 5 Sin 9 2S5 oy e
B eabas; 506 s LBl Sin 48 ud o 0l )
5Ol Ghls 50 MB35 ddhad o 53 0
S g S slhe 504

Tppm 5 055, Yo ppm (S al +/Yppm glaclale
Al +/Yppm glac Lle TSS 5 &, 0u S 2alS )5 b
3BODs jial S 55 54 w5 7ppm 5 59,5 ¥ e ppm (S b
Tppm 5 0355 Ve ppm (S b al +/Vppm slacLile
039580 ud ag Lyl 5 sl 4 e MLSS (201581 55 Laud
oS s U N5 g 4 (s 4 09,55
&\P\))‘)Md%&éUMJQQ'/\ L’thMLSS
MMJ)@?W‘)?}W}}\)\)P\)Q&“
TSS um\sﬁ\)r«_%,_;gﬁ‘gi: 2o SY/Y L Sssd e
TSS s MLSS (65, jimud 552 5 . Zils OB 29 5 55
))‘)J:ji_‘;aJJASHBODSjQJ‘}JSbJ}AJJ‘}u‘M&.&
ol oles bl sl S o

i 33 a0 S b st U e iz
J&Uﬁwrﬁb&x&ﬁ-&w‘r})é‘dﬂajjﬁﬁg
3 TSS wUerjack_“xujorjack_“‘BODs
1313 MLSS 3 1y i Il s 355,55 ) o
N3 g SU o ke

198 Jlu & ajlodi

S5 e a3 S s et s oy ST 2y 0
53 TSS Jlacie 5 asel s Jlol & pman S anal 5,800
1o 3 0F ol 0 ONSL (S50 5m wiad 255 Ol
L S5 aal 0355381 L 5wl [VA] 5l plas zalS
Ole 4515 Olts OIS (555 5 4iias 55 +/\ppm bl
Sl SralS uoys P L0 plie 4 755 olay TS
VY Jhie & (255 QL TS Ol 55 Ay Slidos 53 [VY]
LY Tl olias als S s sl 05531 L ao s

MLSS -f-¥
MLSS ¢l 500 el o o815 oo o 1581 (5L 58l
Ol 03 = ey % S el (S5 S 5> o
WV eeppm e oiolost slay 5815 00,8 5 6l od il
3950 Cs3S 5ham 55 e, S s g s slwleal olsee 51 %S s
MLSS ol 3 Sial530 2alesT ol 53 cnlpls il (6 Sain
.oﬁjla'i.s)j.»>)\.,\5\:m\.x.>\3

a) J_Q.,\_"- ))MLSS p- .19)-!;» 6\.2».5‘.5 g}“"l‘l)b 4 3o C_{\;‘.‘
Jlozs o 53 S 58 Ll dais oS e o 51 SL>
4_"5';")'5JT.""'\456)#““‘5)")‘)@MJ:"°‘)L‘“w‘dﬁ)“)éa
sl 5L o138 SLEMLSS g5, a3 8 /) ol e
ot w3 U ol 595 U e Sied 5 035
Yo ppm (I aul /) ppm el ;s MLSS ol Ll s
(7 Jsax) ad sanliae id Yppm 5 03958

ao 3 VV/YA L Sid x5 s Jolize 517 Joax b
055U 53 s ol shan Sa g 0B a3 Ld o i gLl
(O JS&) w35 s MLSS al3il s 1 L5l o iy

L oS wals ol 545 du&uj&gob&wwﬂ

! Total Solid

allssls g ol \YA



St SNl 135t e aoy o LaoNsl s Lac 8l S asy sasislssh Jalpe S sl 5l

Sl hd 5 035,50 okl gike sl sl ol sy Cleay Gl Sladod pladl i il e 6 st (2rio b OSE

2l by S aul Jlesl cl 2 o (S50 50 4had 5 5 03958l anils |y (sline sl Wl 5 g0 OIS (g5
358 D30 b 5 05558 polhe S b Slam bpalty (S5 s ahal 53 i sl Lol e 1S5 Lol

&l -0

1. Shariatpanahi, M. (2003). Principles of environmental health, Tehran University Press, Tehran. (In Persian).

2. Nahid, P., and Kazemi, A. (2004). “Bioactivity improvement in activated sludge treatment of petroleum
refinery wastewater.” J. of Water and Wastewater, 15-2 (50), 23-28. (In Persian).

3. Mittal, A., Kurup, K. L., and Gupta, V. K. (2005). “Use of waste materials--bottom ash de-oiled Soya, as
potential adsorbents for the removal of Amaranth from aqueous solution.” J. of Hazard Mater., 117(2-3),
171-178.

4. Berent, J. (2001). “Current management of ethylene glycol poisoning.” J. of Drugs, 61(7), 979-988.

5. Grzes Kowiak, A. Z., Grzes Kowiak, T., Zembrzuska, J., and Lukaszewski, Z. (2006). “Comparison of
biodegradation of poly (ethylene glycol) s and poly (propylene glycol) s.” Chemosphere, 64, 803-809.

6. Golbang, N., Shahiam, M. N., and Emtiazi, G. (2004). “Effect of phenol concentration on growth, respiration
and biofilm formation of phenol-degrading bacteria in Isfahan steal plant wastewater.” J. of Water and
Wastewater, 15-4 (52), 31-38. (In Persian).

7. Senorer, E. (2001). “Determination of effect of folic acid on biological treatment efficiency.” MSc Thesis,
Istanbul University, Institute of Science and Technology, Istanbul, Turkey.

8. Maier, R. M. (1999). “Biochemical cycling.” Chapter 14. In: Maier, R. M., Pepper, 1. L., and Gerba, C. P.
(Eds)., Environ. Microbiol., Academic Press, Canada.

9. Hantanirina, J. M. O. (2010). “Improving BOD removal at SNJ wastewater treatment plant by biological
treatment.” MSc Thesis of Environmental Engineering/Water Science and Technology, Faculty of Science
and Technology, University of Stavanger, Norway.

10. Ammary, B. Y. (2004). “Nutrients requirements in biological industrial wastewater treatment.” Afr. J. of
Biotechnol., 3(4), 236-238.

11. Strunkheide, J. (2004). “Stabilized folic acid vitamin for the reduction of excess sludge in sewage treatment
plants.” <http://www.dosfolat.de/literatare/wwt-papers.html>. (May 2014).

12. Hassing, L., Wahlin, A., Winblad, B., and Backman, L. (1999). “Further Evidence on effects of vitamin B12
and folate levels on episodic memory functioning: a population- based study of healthy very old adults.” Soc.
Biol. Psychol., 45, 1472-1483.

13. Bassler, K. H., Golly, 1., Loew, D., and Pietrzik, K. (1997). Vitamin encyclopedia for doctors, pharamacists
and nutritionists, 2" Ed., Fischer verlag, Stuttgart. (In Germany).

14. Senorer, E., and Barlas, H. (2004). “Effects of folic acid on the efficiency of biological wastewater
treatment.” Feresen. Environ. Bull., 13(10), 1036-1039.

15. Rapold, H., and Bacher, A. (1974). “Bacterial degradation of folic acid.” J. Gen. Microbiol., 89, 283-290.

16. Lanzrath, M. (2007). “Use of the adjuvant dosfolat (folic acid) in sewage treatment plants to improve
performance and reduce cost using the example of the treatment plant Bonn-Duisdorf.” Thesis for Earning a
Diploma Engineer, University of Applied Sciences, Cologne, Germany. (In Germany)

17. Dohme, M. (1988). “The effect of folic acid on the metabolism rate of activated sludge plants as shown by
the example of the Uelzen and Suderburg sewage treatment works.” Diploma Thesis, Fachhochschule
Suderburg, Germany.

18. Roy, R. K. (2010). 4 primer on the taguchi method, 2" Ed., Society of Manufacturing Engineers, USA.

19. Akerboom, R. K., Lutz, P., and Berger, H. F. (1994). “Folic acid reduces the use of secondary treatment
additives in treating wastewater from paper recycling.” International Environmental Conference and Exhibit,
TAPPI Proceedings, Oregon, Portland.

20. Wolter, C. (2006). “Biological Sludge reduction and improved performace optimizing operating costs
through the use of DOSFLAT ®XS.” <<http.//www. Deflate.de/reports/folien-DWA-Tagung-2006. PDF.>>
(In Germany)

1 ulslig ol 1498 Jlu & aglodis



