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Figure 1: The amount of nitrate measured during the experiment at different dilutions of F1
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Table 1: Percentage of nitrate, phosphate and
ammonia removal in experimental treatments at
initial algal concentration (0.05 g /1)
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Table 2: Percentage of nitrate, phosphate and
ammonia removal in experimental treatments at
Secondary algal concentration (0.1 g /l)
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Table 3: The amount of nitrate, phosphate and ammonia measured during the experiment at different treatments

- !'l :'
39) 39 39 39 395 39 od, Sl s
; . _ o
233k o e R P Js! (woy0)  ypS)
(il
- - AR AE o \R7ARERV/SLS fo/ay/f8 OVAYE- /(A Yo
Y/AYE. AVE VOIFYEN VP ¥ /aqd) e FYIVAE-RBE OYIAYE. /. - $A0 - o
ARE=IN2E Y/ O [P OE" ) A/AAEN /7P YY/5 0LV ECD YV V£ /0B INZAAE T e Yo
- Vo [VAL. YED Y.\ YEY/\ D2 LRTAVESVR £/ VAL YES OVAYE-/. . #Ad Yo ol s
VeYE )y X Ve Y B ARV E TY/YEE. a0 FANYEN BT OV/AYE [+ VA g A
o[ ALl EF ATARC DN \ /oo /pD0e Y fAEN /- OO FY/VYE) VB N e e Yo
- - Y ak5/500f F10E) /v DOYEY4/- 08 FY-EY/. A8 Yo
- YevE) Y/ SER £ FEY/. o0 OVFEEIVYCP &Y/ £ \NED % b I
()Y VVEAVE YAV VyES FYYEA/VYDD" INRE TR FONVENY/VYES YAYEY/. A Yo
- Y. vy/yvEd Yo vEf) .0 YaALY/h-Ce OYALY/AFBe FY\EY /. A0 Yo Olid
(@)Y VAEVY/VE YYsEyjovEs” FAVEY/ - AP OVYES/. O a£Y/. 4 B VoYY A 8. A
\YEEF/IOA YA VEY/vVET YAOEN Y/ VYD IRES I FYYEY Y/ QB YAYE- /AN Yo
- - AIAOE - [y - Dde YV /YN /FACH YO/FAE - [OYED FY/AYE- /- VA Yo
- Y/EfE JAYED VY/ANE QYD vE/fAE. jppCE0 TVIEFEN /- B2 \ATAREVARG 8- I8
(o) /OYE-/¥A VY. /FVE" VEIYEE. [F50 YOIY O£ /AN YVIOAL-FYEE FONYE /- oA Yo
- NA-E-[pYE (RVEREN AT YY/Q L [FACKS YY/YYE- /OB EYIVYE. [ VA Yo Sligel
(p2)Y/* AL IYY q/. g [pVER" \#/VYE) /AP YY/EFEY/5YC" YO/ E- /5B YY)y A D- T
RZ2RN B/VA- [pFE \Y/YE- /400" Yo f £ /YO YY/PYEY/VEES AANE e Yo
ol G S0 lo gie BB S> 8 By 5 s, jo o siee BB saiasylis I3 By >
“ B - . . E ./ . &
()'uﬁ)u;L&a)La.y r:Lo.v)o().‘.:J).gr:; / A)&,.l?ﬁ) —

KT J N EOSWRRCA [C SUT] VA W IR--We R, V1T R AR
syles o Wiy, ol &S s oS Bis ana
Sl oS e w8 SIS Somb (oAl TV
03, Joe i i5e &lys Bds 4o JAVIA- LF1 7Y
i G o 1) il 3, sl Ll s o
JAYAD b cigay Fo 70+ 5 Fo Y0 la,les
chle a4 cos Olps Bds o g5V I8 AN/ F

VoY

5 CiS lame oS 5 az gl b (g0 dlge i oIS
g b «sdie dlge adgl cbale Jols ame Lul
5 (S [(2led9)) (5555 0,55 pad 4 (g5 Cuns
(Aslan and Kapdan, ¢l oglice Sil> slaaiss
awgay 00 gb a Wil e ol 2006)

Herrero and) s ,.5 1,3 colawl 8,40 las,xSbgilw
adgl chale o ol> asdlle o .(Guerrero, 1986


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html

[ Downloaded from isfj.ir on 2026-07-01 ]

[ DOR: 20.1001.1.10261354.1400.30.3.5.4 ]

O‘J&AJ&A‘J&A

e, ol )0 gdse dlge ymb wolie cle 4 Wiy oo
Slge b glasdllas 4 (Y410) o) Ken o HENA ol
Sz o Al S o (Sl pg ST S
L alawd ol w0 S Glaie g aslon Jpogm oy
olyo 39, ez b i e ke FIPA ol Jlas
SOV g cdl malS LANA B eege il b
@l polie aS b4 azgi b oS ey 2 5 e S (oo
g omlb ol asdllas M5 Guios ol e Olind
SleFer pol> adllhs Slidss b adlas opl gl
aS (YY) o Ken ¢ Kothari olej] jo culas
Chlamydomonas > b o oMol s ; 4pbas
= b alie Lo® sl polypyrenoideum
Siad il als Ve b oland mhaw ol adlas
odsi 5 dwrdeind o 65, JUil Sslie slacollas
5 Olguin .(Richmond, 2008) <l 5,5, DNA
30 dgzge Slawd lie sl (Y60 V) oS
Lyl e2S L ZAY-YY 61, S odlsl
ol ot bt b uate 45 aies 2alS eenid
P8 GalojT ol yo ad) 54 gl lons 5l plaSs og,
oo glalae gly a5 (glake 4 aud palS a
o lalin] ;o dgzg0 polae Lwlol 5 Wogs Wil (e
ReSe 7 eeing g v slel @ 09y 2 Had
S g cnl lp Azl s 0 wdbee 2
Slawd 5 yin Sl sl il ails 5925 (slasl
I e L S
JL.:}A] .g))bi Og>9 gmjw LQ)L.J—‘ 9 6))5L~\5 ) Q]
5 5 33,5 o (Sl Joko o)y el o b
Jst el b JUis) oelSe (51l o 555 bl
3 G pS o 00) Sila g, adsl cdale s wad
g 99 1A% 51 YL Slisel Gis anld Fr /Y0 e
l, Sligel B LIS o 5YL 785/8Y L Jlade oyl
£ 1) Sl ) gl cale )3 Gimes ls (i
Sl 5 cn e LAVAY LF2 1Y0 s o Gl

Ol bl ST Gl 4z )5 wsls Glis adsl
30 2 089S by oeix e iRl
s el Gl e 28, alS (Sl> g, clale
clad; o 5w ol Bis o amd, o Sl
Wlgs o a5 Sl 5y Al Sz caelie Ll 8 Sl
Wil clS e (0 09z g0 (gdke dlge e Juld
scwws 0 (YY) o,Kes o Brar sy 15,
BG-11 s oo b 00l 3.8, Sl oML el
Anabaena Chlorella  pyrenoidosa slal>
L »l» I, Scenedesmus abundans .ambigua

Jade cpl a5 W5s,S 3,155 ZARIVY JAR/BY JAARY
DR lyle as = OBl (V:)) e o Bd>
B S 85 el g OB e
b ol adllan bt alice 55 @eiod onl 5o dury oo
oRlBl ol B )5 (o OB e a4
as wisly las (Y A) oK o Hena .ol asl
Slade JSTas S B /A8 U | Sl el Hol8
SLen 5 YaNg g 73UAL 5 aslllas ol yo i
S e )3 Gty Lyl (o5 L (Vo2 A)
oobel e ls 5 789 090 j0 e bk 4 1o
S Glie OB 5,5 slas lasliw] aebiyw]
9 5 2 p S hee B0 (s Gl @ 0959 (sl il i
A p e Sk Ve i el a4 0gys sl
Jlade cpl ciales] lal jo aSipl 4 axg5 b ol o
sl ol a5l oM s,y jd 5 p S oA @
Gyl ) (S b lme 4 b by Ll
SbeS dgee 50 Sl 1y @D (2Ll 0 S8 e
5 olawd Gl pyiien bl olawd (OB
Sl G a5 100) adl cale o Ml
clale o ols F, AYD &3, 4o a5 ag AVOIFY ljee

Gz S 5 0e i Geed & bulyd s 4yl
4 Cas 45 09 YO &8, 0 TAVE e wolad
oy Ol il aled cud opds g 0g SYL adgl clale
S oD IS S eS8, slales o olind S

Vo f


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html

[ Downloaded from isfj.ir on 2026-07-01 ]

[ DOR: 20.1001.1.10261354.1400.30.3.5.4 ]

PR Ve Gl Y ale e

A e (gdie dlge SYL cdale a5 wis,S Lo (YY)
3 g FYb L) Jedly S o Sl ) 0l
63l ety e Lol L aS 0l samlive ol aslllas
g Ol esid L sope GulEl Gl o 0 s
5l sisu o (YY) ol Kee o Kothari .l il58l
Laist 1, C. polypyrenoideum > o,y 095 Gudios
Alidee glackle o egl 700 53 (598 o515 (I3
3 i S50 oiod LS (0o, VO B¢ (YO N ¢)
cll il L Sle w45 ws,S ol s wioh
s b /Y0 clale s Sopy 5 amil ial3l oMb
055 311y o Shes pyigr oM lie S o,
50 A3 Fomb ol Ja! clde g cnl osls las

0,5 515 Gdie dlge 0geS |y lacdale Ll
Ao} 40 393 iy, (V2AY) ol Sen sCanizares
S2olsa  Sex LMoL o Spirulina maxima s,
@iz cd; ;0 Lyl a5 win S oo oud
S WS e M) 20 omb glald, g ML
Glooo VT cdale o ) (GVb oo sdimolis wilgs oo
oLea g Markou .asl oMol o 5490 JT a8
VF Soe 4y oDl Lod gyl S 4y 305 (Y1)

boabal Cod Geuioss, S OB s 5,
5 5,995 polie NaClO S 4 g aisls ,'NaClO
g Ol (2 Vb el Findy g wisls (palsT ] Jgid
@l b e woys @dlel 1 e SV L Rl ) ody
L (Y+Y+) Phamand Bui .culs Slsspe Gadzs o
355 ML 3l gdie slge Bi> SIS owypn Bun
2 eSSk Sy Fe Y e Glackile s
S90Sl rogr Oy 4 |y Gogemiin Sul> 5
» eSS ke Fradale ol Jlis 4 g wisls )3 dslllas
S sl e Olse 4 ) Sl g, cnl
Ol B spFams S po plaie (ul (&g jo oS
b a,f Ogo oty Ollllae gliol, jo a8 wo S
3 3 dlge odx (Sl ) (Sl g B
eyl Baiod j0 b oo il Gl slaMslE

PRWCHCINY

Sligel i lime 2508 sl LYAFE Ly 7V0
Gl LG s psF 10 0) adsl clale asles S sy
g adl Gl Sligel Bdo Gl Gl 5leisd,
@ S Sl o, G op eSS o)) agl cdile
el 03,5 Joo 5 g0 (G )5 010 0) adgl ilale
Sl a5 ol lis (Y1) o 5en 5 GAO clalllas
S5l pawigal Glime a5 oS e eolial |y il s Sl
powigel | I Lase SLalS Ly 35 yiaS aseie pelans
a1 51 S 45wl cpl ol ol Jds sl 00,5
Al b oyl gloy v 5bs (Sl 5bSTge, ol i o8
ety 45 ylas ooliiasl Sl 3l Wlyy Sl 5 gl
50 anlllas ol o s 5l eoliiwl g lags 5T ool el
(Y+10) o), g HENA 54y 5 o plade slo)les
L o) Mol 5o sgzge Shigel (l5ee wio)S el
ctS alwst o g a Sl AR adyl clile
Do ) g GBI L Glojen (Sol> pgem puitS
L 505 pols anlllas 1 45 aps; yio 4 el VA obigS
anllas 4y Cond Sligol 5V s adgl polie 4y 4z g8
033k e, Gloy e Ho BB LYD 8, o (ol
Oilejl 50 etz e i 353> & Ol (a5,
3B 50 3950 Sligel (Y+VA) o5 5 Hena
FV e i Ly o] Sl ) aliwgar ()
5 Slogel 728 51 5YL B & drgi b a5 wi Bis
G @l bl o adlbs l mls ol sl
eyl S llul G ogdleas o 485 & j50
b el 4 4l caz lee Slisel s (ol
A S Vg VIB L iy coiia (Seein) g
Y adlle ol bl e ek ol g wil e
S jlane o jlaibial v 5l a8 an) ) p e S e
LYO 28y 50 (megm Ol 2SN 0Bl oo 505 Lo
@l g adgl cdale o coi e &5 ad aaline OMSL
G5 s S VEAE ) g HJAAYES/ NV L
S plie gl Clale )0 g oS Sl D
Al oo aS ol lad adel cdale & Cas (65
omes 9 iy il cale 658 (bl Sily
OLSea 5 Prajapati .asl jlis,se Sl> 5, ol


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html

[ Downloaded from isfj.ir on 2026-07-01 ]

[ DOR: 20.1001.1.10261354.1400.30.3.5.4 ]

O‘JMJ&A‘J&A

Sl wd, sl oy by
oiga 5 4das aslilad.(Spirulina platensis)
NAY-AY (D)) by
b Soislom ooz Blo o Shes YA o RgSd
asdllas - ) mlio OB ahal )0 amb i
@biphl oG opyginly b Al 059
Ol oS i jlarre cusigee
Ahmed, S.G.K.A., 2014. Dairy wastewater
treatment using microalgae in karbala city.
Irag — International Journal  of
Environment Ecology Family and Urban
Studies (IJEEFUS), 4(2): 13-22. DOL:
10.1002/bit.260160703.15
Aslan, S. and Kapdan, 1.K., 2006. Batch
kinetics of nitrogen and phosphorus
removal from synthetic wastewater by
algae. Ecological Engineering, 28(1): 64-
70. DOI: 10.1016/j.ecoleng.2006.04.003
Brar, A., Kumar, M. and Pareek, N., 2019.
Comparative  appraisal of  biomass
production, remediation, and bioenergy
generation potential of microalgae in dairy
wastewater. Frontiers in Microbiology, 10:
678. DOI: 10.3389/fmicbh.2019.00678
Canizares, R.O., Dominguez, A.R., Rivas,
L., Montes, M.C., Travieso, L. and
Benitez, F., 1993. Free and immobilized
cultures of Spirulina maxima for swine
waste treatment. Biotechnology Letters, 15:
321-326. DOI: 10.1007/BF00128327
Costa, J.A.V., Colla, L.M. and Duarte, P.F.,
2004. Improving Spirulina  platensis
biomass yield using a fed-batch process.
Bioresource Technology, 92(3): 237-241.
DOI:10.1016/j.biortech.2003.09.013.

e IV a0 S S ) Sl g IR L
10 (SLigel wland wolpis) dne slge i )
Oz Olese Eaeme o a8l ulidl ) Mol
@15 Dy Uiy sl STl 2y a5 085w
T (Slogal colansd (Ol 20) gdne dlge Bi> jo YL
Sl IYD C8) o cpl po A oyl o sl ONLSL

Oy 0 Slas e slls LB

S0 g S

Clay arhal Glgie b asbnbly 5l cis Jol> allis oyl
U sl Sl 55 51 ool b (o mloo ONSLS 4
2 ol dols analanal 5 Gufign 0si 5 Grameidly
S5kiS pole olRzils culos b aS il oo 135> alaie
Ad Ll 85 b ailio g

&b

9 Sp (JomS cpe Ol wp Hgaes]
oy et clad Bd> IVAF e (Slo,
Ll 5o Gt AL (255 Sluy 5l Sl
Cop oBails (gyglBcun; alme 2L
FADY (Y)F (s yore

Sy oyp VA wlyp) c0dl) (coguame (0 5,8
M6 ¢ Lys ol o Chlorella sp > S
SAEY (VIVE ol OOs sale ale syl pé
Aoy

& e ool Ooeile 9 ey o (bl ) by
2 Bl s peie polie 5 Led 16 (o) ITAA
Lol Sl 0aiy 039 9w lanse
WOl Os  ole alxe (Spirulina platensis)
FA-YA (FIYA

IV L 0ol LSl g L (e o) (SIS
Sl 5, ctS 5 oolimal b ool b
«(@YholS (o Gtaled Gl Gunniidl Lidg o
ey

P Sy g . £.S (LS L F 0ol e
wrr aosr ol Gilugd Wb ey ITAY

V-5


https://isfj.ir/article-1-1610-fa.pdf
https://isfj.ir/article-1-1610-fa.pdf
https://isfj.ir/article-1-1610-fa.pdf
https://isfj.ir/article-1-1610-fa.pdf
https://doi.org/10.3389/fmicb.2019.00678
https://doi.org/10.1016/j.biortech.2003.09.013
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html

[ Downloaded from isfj.ir on 2026-07-01 ]

[ DOR: 20.1001.1.10261354.1400.30.3.5.4 ]

PR Ve Gl Y ale e

Daneshvar, E., Zarrinmehr, M.J., Koutra,
E., Kornaros, M., Farhadian, O. and
Bhatnagar, A, 2019. Sequential
cultivation of microalgae in raw and
recycled dairy wastewater: microalgal
growth,  wastewater  treatment  and
biochemical composition.  Bioresource
Technology, 273: 556-564.
DOI:10.1016/j.biortech.2018.11.059

Demirel, B., Yenigun, O. and Onay, T.T.,
2005. Anaerobic treatment of dairy
wastewater: a review. Process
Biochemistry, 40: 2583-2595. DOI:
10.1016/j.prochio.2004.12.015

El-Kassas, H.Y., Heneash, A.M.M. and
Hussein, N.R., 2015. Cultivation of
Arthrospira  (Spirulina)platensis  using
confectionary wastes for aquaculture
feeding. Journal of Genetic Engineering
and Biotechnology, 13: 145-155. DOI:
10.1016/j.jgeb.2015.08.003

Gao, f,, Yang, Z.H., Li, C., Wang, Y.J., Jin,
W.H. and Deng, Y.B., 2014. Concentrated
microalgae cultivation in treated sewage by
membrane photobioreactor operated in
batch flow mode. Bioresource Technology,
167: 441-446. DOIl:
10.1016/j.biortech.2014.06.042

Hadiyanto, H., Christwardana, M. and
Soetrisnanto, D., 2013. Phytoremediations
of palm mill effluent by using aquatic
plants and mircoalgae for biomass
production. Journal of Environmental
Science and Technology, 6(2): 79-90. DOI:
10.3923/jest.2013.79.90

Han, L., Pei, H., Hu, W., Jiang, L., Ma, G.,
Zhang, S. and Han, F., 2015. Integrated
campus sewage treatment and biomass
production by Scenedesmus quadricauda
SDEC-13. Bioresource Technology, 175:
262-268. DOL:
10.1016/j.biortech.2014.10.100

Hena, S., Fatimah, S. and Tabassum, S.,
2015. Cultivation of algae consortium in a
dairy farm wastewater for biodiesel
production. Water Resources and Industry,
10: 1-4. DOI: 10.1016/j.wri.2015.02.002.

Hena, S., Znad, H., Heong, K. and Judd, S.,
2018. Dairy farm wastewater treatment and
lipid accumulation by  Arthrospira
platensis. Water Research, 128: 267-277.
DOI: 10.1016/j.watres.2017.10.057

Herrero, A. and Guerrero, M.G., 1986.
Regulation of nitrite reductase in the
cyanobacterium Anacystis nidulans. Journal
of General Microbiology, 132: 2463-2468.
DOI:10.1099/00221287-132-9-2463

Kothari, R., Prasad, R., Kumar, V. and
Singh, D.P., 2013. Production of biodiesel
from microalgae Chlamydomonas
polypyrenoideum grown on dairy industry
wastewater. Bioresource Technology, 144:
499-503.
DOI:10.1016/j.biortech.2013.06.116

Kotteswari, M., Murugesan, S. and Rk, R.,
2012. Phycoremediation of Dairy Effluent
by wusing the Microalgae Nostoc sp.
International Journal of Environmental
Research and Development, 2(1): 35-43.
DOI:10.1007/s10811-006-9148-1


https://doi.org/10.1016/j.jgeb.2015.08.003
https://doi.org/10.1016/j.biortech.2014.06.042
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.biortech.2014.10.100
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html

[ Downloaded from isfj.ir on 2026-07-01 ]

[ DOR: 20.1001.1.10261354.1400.30.3.5.4 ]

&‘JMJ&A‘J&A

Mallick, N., 2002. Biotechnological potential
of immobilized algae for wastewater N, P
and metal removal: a review. BioMetals,
15: 377-390. DOL:
10.1023/A:1020238520948

Manirafasha, E., Murwanashyaka, T.,
Ndikubwimana, T., Rashid Ahmed, N.,
Liu, J., Lu, Y., Zeng, X., Ling, X. and
Jing, K., 2018. Enhancement of cell growth
and phycocyanin production in Arthrospira
(Spirulina) platensis by metabolic stress
and nitrate  fed-batch.  Bioresource
Technology,  255:  293-301. DOl:
10.1016/j.biortech.2017.12.068

Markou, G., Chatzipavlidis, G. and
Georgakakis, D., 2012. Cultivation of
Arthrospira (Spirulina) platensis in olive-
oil mill wastewater treated with sodium
hypochlorite. Bioresource Technology, 112:
234-241. DOI:
10.1016/j.biortech.2012.02.098

Mata, T.M., Martins, A.A. and Caetano,
N.S., 2010. Microalgae for biodiesel
production and other applications: A
Review. Renewable and Sustainable
Energy Reviews, 14(1): 217- 232.
DOI:10.1016/j.rser.2009.07.020

Munoz, R., Alvarez, T., Munoz, A,
Terrazas, E., Guieysse, B. and
Mattiasson, B., 2006. Sequential removal
of heavy metals ions and organic pollutants
using an algal-bacterial  consortium.
Chemosphere,  63:  903-911. DOI:
10.1016/j.chemosphere.2005.09.062

Olguin, E.J., Galicia, S., Mercado, G. and
Perez, T., 2003. Annual productivity of

Spirulina  (Arthrospira) and nutrient
removal in a pig wastewater recycle process
under tropical conditions. Journal of
Applied Psychology, 15: 249-257. DOI:
10.1023/A:1023856702544

Pham, T.L. and Bui, M.H., 2020. Removal
of Nutrients from Fertilizer Plant
Wastewater ~ Using  Scenedesmus  sp
Formation of  Bioflocculation  and
Enhancement of Removal Efficiency.
Journal of Chemistry, 1-9. DOL:
10.1155/2020/8094272

Post, A.F., 1993. Ammonia enhanced dark
respiration in Chlorella vulgaris is related
to collapse of a transmembrane pH
gradient. FEMS Microbiology Letters,
113(1): 9-14. DOIl: 10.1111/j.1574-
6968.1993.th06480

Prajapati, S.K., Kaushik, P., Malik, A. and
Vijay, V.K., 2013. Phycoremediation and
biogas potential of native algal isolates
from soil and wastewater. Bioresource
Technology,  135:  232-238. DOl:
10.1016/j.biortech.2012.08.069

Rawat, I., Ranjith Kumar, R., Mutanda, T.
and Bux, F., 2010. Dual role of
microalgae: Phycoremediation of domestic
wastewater and biomass production for
sustainable  biofuels production.  App
Energy.
DOI:10.1016/j.apenergy.2010.11.025

Richmond, A., 2008. Handbook of microalgal
culture.  Biotechnology and  Applied
Phycology, = Hoboke:  Wiley.  DOI:
10.1002/9780470995280.ch31


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.biortech.2012.02.098
https://doi.org/10.1016/j.chemosphere.2005.09.062
http://dx.doi.org/10.1023/A:1023856702544
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
https://doi.org/10.1111/j.1574-6968.1993.tb06480.x
https://doi.org/10.1111/j.1574-6968.1993.tb06480.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1002%2F9780470995280.ch31
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html

[ Downloaded from isfj.ir on 2026-07-01 ]

[ DOR: 20.1001.1.10261354.1400.30.3.5.4 ]

PR Ve Gl Y ale e

Ruiz-Marin, A., Mendoza-Espinosa, L.G.
and Stephenson, T., 2010. Growth and
nutrient removal in free and immobilized
green algae in batch and semi-continuous
cultures  treating real  wastewater.
Bioresource Technology, 101: 58-64. DOI:
10.1016/j.biortech.2009.02.076

Shi, J., Pandey, P.K., Franz, A.K., Deng, H.
and Jeannotte, R., 2016.  Chlorella
vulgaris production enhancement with
supplementation of synthetic medium in
dairy manure wastewater. AMB express,
6(15): 1-9. DOI:
10.1016/j.apenergy.2015.04.074

Vonshak, A., 1997. Spirulina platensis
(Arthrospira): Physiology, Cell Biology
and Biotechnology. Taylor and Francis Ltd,
London, pp. 175-204. DOl:
10.1201/9781482272970

Wuang, S.C., Khin, M.C., Chua, P.Q.D. and
Luo, Y.D., 2016. Use of Spirulina biomass
produced from treatment of aquaculture
wastewater as agricultural fertilizers. Algal
Res. 15: 59-64. DOIl:
10.1016/j.algal.2016.02.009

Yang, C., Liu, H.,, Li, M., Yu, C. and Yu, G,
2008. Treating urine by Spirulina platensis.
Acta Astronaut, 63: 1049-1054.
DOI:10.1016/j.actaastro.2008.03.008

Yang, J., Li, X,, Hua, H., Zhang, X,, Yu, Y.
and Chen, Y., 2011. Growth and lipid
accumulation properties of a freshwater
microalga, Chlorella ellipsoidea YJ1, in
domestic secondary effluents. Applied
Energy, 88(10):  3295-3299. DOI:
10.1016/j.apenergy.2010.11.029

Yuan, X., Kumar, A., Sahu, A.K. and Ergas,
SJ.,, 2011. Impact of ammonia
concentration on growth in an airlift
photobioreactor. Bioresource Technology,
102: 3234-3239. DOL:
10.1016/j.biortech.2010.11.019.

Zhu, L., Wang, Z., Shu, Q., Takala, J.,
Hiltunen, E., Feng, P. and Yuan, Z.,
2013. Nutrient removal and biodiesel
production by integration of freshwater
algae cultivation with piggery wastewater
treatment. Water Research, 47: 4294-4302.
DOI:10.1016/j.watres.2013.05.004.


https://doi.org/10.1201/9781482272970
https://doi.org/10.1016/j.algal.2016.02.009
http://dx.doi.org/10.1016%2Fj.apenergy.2010.11.029
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html

[ Downloaded from isfj.ir on 2026-07-01 ]

[ DOR: 20.1001.1.10261354.1400.30.3.5.4 ]

Iranian Scientific Fisheries Journal Vol.30, No.3

Wastewater treatment of dairy industry using Spirulina platensis microalgae
Miramini H.S.*™; Hosseini S.A.%; Ghorbani R.%:; Noori F.%; Rezaei H.2
“Miramini_h@yahoo.com

1-Department of Aquatic Production and Exploitation, Faculty of Fisheries and Environment, Gorgan
University of Agricultural Sciences and Natural Recourses, Gorgan, Iran.

2-Artemia and Aquaculture Research Institute, Department of Biology and Reproduction, Faculty of
Fisheries, Urumieh University, Urumieh, Iran.

3-Department of Environment, Faculty of Fisheries and Environment, Gorgan University of
Agricultural Sciences and Natural Recourses, Gorgan, Iran.

Abstract

In this study, the ability of Spirulina platensis microalgae in dairy wastewater treatment and
nutrient removal associated with biomass production was evaluated. Therefore, two
concentrations of Spirulina platensis (0/05 and 0/1 g/L) were cultured in three dilutions (25,
50, 75%) of dairy wastewater and the efficiency of nutrient removal and biomass production
was evaluated with six treatments in three replications. Nutrient and biomass values were
measured on every other day. The results showed that both factors of different concentrations
of algae and different dilutions of wastewater had an important role in nutrient absorption and
biomass production. The highest percentages of nitrate, phosphate, ammonia removal (99/85,
82/60, 99/83%) and maximum amount of biomass (1/690+0/01 g/l) in 25% dilution and
concentration of 0/1 g/l microalgae was obtained. In this research, by decreasing percentage
of dilution of dairy industry wastewater and increasing amount of nutrients available in
microalgae and also by increasing the initial concentration of injectable microalgae in the
wastewater, more nutrients were removed, and the nitrate and ammonia levels were almost
100% eliminated and the amount of biomass increased. As a result, according to the results,
Spirulina platensis microalgae has a high performance in removing nutrients (nitrate,
phosphate, ammonia) from dairy industry wastewater and can be considered for dairy industry
wastewater treatment.

Keywords: Dairy wastewater, Treatment, Spirulina platensis, Nutrients

“Corresponding author


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.5.4
http://isfj.ir/article-1-2394-fa.html
http://www.tcpdf.org

