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Abstract

Background and Obijective: Large amounts of nitrate and nitrite in water cause different diseases in
human and jeopardize plants and animals growth cycles. In this study in order to remove nitrate and
nitrite ions from input of sample water, including high concentrations of nitrate by combining
biological and physical methods a pilot was designed and tested. It should be noted that
industrialization, cheap and availability of used materials in this pilot are benefits of this pilot.
Method: The pilot was designed in the form of a cube with four drawers and a glass chamber at one
end. The pilot drawers were filled with sawdust, wastewater (wastewater treatment plant in Islamic
Azad University, Tehran) of treatment plant, including the best strain, handmade nitrate solution, the
bentonite and twice washed sand. The experiments showed that the designed pilot in addition to the
elimination of nitrate also removes the nitrite of the medium. The concentration of nitrate and nitrite
was analysed by HACH/DR5000 spectophotometer.

Findings: In the case of the pilot performance of the continuous system and using the strains taken
from the wastewater of the treatment plant after the aeration phase, the nitrate and nitrite removal
efficiency of the input of sample water in 20 minutes retention time were measured 74.84% and 99.8%
respectively. Additionally, in the case of the pilot performance in the continuous system and using the
strains taken from the sludge of the treatment plant wastewater before the aeration phase and the yeast,
the nitrate and nitrite removal efficiency in 20 minutes retention time were measured 72.63% and
56.33% respectively.

Discussion and Conclusion: During the experiments, the designed pilot had a promising role in the
nitrate and nitrite removal. In the case of the pilot performance of the continuous system and using the
strains taken from the wastewater of the treatment plant after the aeration phase, the maximum amount
of nitrite and nitrate ions were removed. It should be noted that through the pilot performance in all
cases, pH and temperature had an increasing and decreasing trend respectively.

Keywords: Nitrate and Nitrite lon Removal, Strain, Sawdust, Bentonite, Yeast.
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Figure 1. Experimental setup

379 945 5l (2er obr g d9zee Dshl @ 609y
o gy xS 50 128,5 Sjp0 (65l plens 5 (CeBlS
Qg Sygo & Oably 0,515 Vb jo oals I3 Sglaie o
O3 G 3D oml 4 YLl g0g,5 iged il 6z
SlagtS o 0sls Larsts coslio (bl (53, 2 o cas
Sl 5l Siglsm (e )3l eole g9 b Oobly
Jobrs 5l S Lo 3 (5 N3G Wl wis
ol yor 4 (3955 &e) S ML g Dl oud Laglis
S iS00 y0)F eolatwl (S asn) o)l S
(ogils dcubs aroshl peo giS)cwigy S
po 955) odd wlwdh Jb 93 ook amle 5 8 5l eioren
oolatl gl il lgie 4y (o ile V Culbes 4y -Solily
Ol )0 gz sl o)l S13) o)l S 51 JT sy jo s S
(Dohly Jsl 925-09: <)o g 5y sloojlail )5 59,5 5 3,

dbal Olay 5l oad cdlyy sladige (05 ate Olye 4

2 P9)
Gxleez og 5 aBilejl (B ul ;0 g g,
5 hb 3l e G ol ye il glase ol
b ab, olislsl by, bkl 4 ofws cale
S £55 ATl 4 azgi by S alonil 1S5 Jbgo b o]
Wged 0 S9rge a9 Ol (g Cale (T eIl 5
g o b4 el o8 on b
ol ) eslaiul pEie o5 Ll (HACH/DR5000)
GxSolail o3l 4 azg b cble gpSejlul g, oo
Sz J3U vae a e )8 Sl LS 000 Bl g ke
e Sshl 59y 2 wsdnys Wsed 2l by (LS @i
s D30 d & Dbl (6955 Aged (b2 @sF s )S
Sgdae 1) 9i5aS slaglgw (aled > opl o) ane
bt ol 1) dge 5l Gume (oo L 5 Lo
o> Sl cpl 50) dis aed sy Sl )90 il )l

Ol Sysba Wb By, 25 B a4 dged I e



AY

e Sl (5 9 (S Team S gy cuS T (gl 0,

plmil 1,85 )k g0 b cliglesT ads a8 ol S5 p3¥ .y 5
Ol e o s g Dl g ey dale Dl poss g 8y
29 SSolul Sebl (295 5 699y wiges PH 5 Leo

W) 00)9" ).:) E.:L..:

g i 9 Ol i (49, CdALE (6 S0 16! o ws (A1
> yo 2 )0 Syt g Sl g ke S ojlul polaie 4
solazl (DR5000) 7o olKiws ol 4y yiagighgiSol o4
Ghgy ols HS093 S g 03,5 (pBgy Sl m S
bl oKiws cuwygd 5 355 HR Nitrate (5,55l
N Y S W R TE e
Nitra ver/Nitrate «os 5 as o asu, olfiws ogass

0,5 oo 0838l aiges & Reagent/cat num:21061-

> aisly

ol 4 Olis sl Cawd Jolome 5 lug 5l colaiwl (!
aY glye 4 Suigin S« Sojlan Y plaie 4 o)l S
xS ol 5 (25 kS plyie 4 anley o3
(pgm 985 (29,5 ol

s 3> Dbl IS alo5 Sl QLS Glalesl cnl o
5 s o Ol Doge g0 4 cdile al sain 61>
ce gy oo g PH Gty @l om0 99290 09
Joiz 50 L,k 5 dw 090 S g 50 i 4 Sl ()l
Sl o e jley cudE b aS el sad 3yl (1)
oS Wo,% samlive il Liglil PH L als s g lame
O3 sho 5| ey Aol saig 00005 Jlub U Lo 45
@ JEs! colel s ayger oS lame o &liis e clale
Joloee 39381 (e 42 JdJo (e 4y idg Dbl Jol 925
LoaslS )l Ko el s 2 Dl (VL e (ool
3o g w0 Il adBo VY=Y o5L yo 1, Ol Bds oles
Bgos o Ol cdale baygw S Jdoa aids VY-
2 ) S8l Gl (aleg o) Sshly ;51 985 5l (295
SpSo3ll S Lama 5 Sl Slle (6,5 diged a5

PPy S gy 0 b (bl y sladgw 0b) e b

Sy o S 45 el S5 Ll aye T eolinl (g ails
SL gt Al aha Ol o) S dlse ol
©99)9 Hged )3 9290 Dl Bl 3 (anls 5 A gty
Stalel 9y50 alSlaz &jg0 a4 dy w3 skl
Oohl il Il jskaie d 000,5 cud @l 5 a8 S 18
adS i e cele p g VYA Gl g5 Sk
KNO3 o5 «osbly 4 3509 Jobme ol cqzas
Sy50 Olie & (A4 pols a0 Merck PRV WRCA %)
@ 008 Jo ke Ol (el pdy 50 e b 0 5
ol ssil o s 5 LB Sid (g5, 2 ARBID B
SIS B oS (Bl 4z, ¥ sles )3 59, VF L Joloe
A ($99,9 Wged O Se2ge Tuyid 9 Sl e cdile g
Jslrs 0 (5 yuSojlil (DR5000) g olSiwss Lawssi sl
Vo o Gub ol e Clile b Slis gl jlecess
205 )l 2giS (59, » (Dbl (59, 2 ond e 6,5
Ee Olgrs ) leile O Culs 4o S L gl 928
cble b olis jle cws Jolow olpen 4 (basgw (05
S bagme Glyie 4 (g (9 grke Glyie ) ee
ialesl aloye a0 Cusl S5 4 pY S ) e
(Ol e Cawd Jsboe g 0y S15) loaygs oS bame
dogm Sllad 31 wile ol 53, ¥ JIY (o g ot 4 U3
)50 20 dy LS Lz 10 357 e Sl g e e
GBS et g LS alS i e )3 (o 5l B2
o9 Ail¥lax Ojgo 4 oole o Sldy o 5 Ol e
O 535 52 50 ool o 658 e I ol plowl L &S
Wges 05 )5 4 gopd dlugn Sjge 4 Sebl g ws S
Slo 3B 51 e 5l 945 50 (2gy> jl end aidloy
P Seree Soy g Sl e cble g pSelal cex
(DR5000) zo olKiws sy o Vo Joo @ ladiges
9 Dy998 RalS Sle 4 (oS dige gy cnl 45T 8L Jlas]
At clin S5 0550 digad )3 39250 dala (Blae DS
oy s 555 ¢ s, e Sliglogl 5l Al ya o 4o s ool
oor 9 odalie 098wy S g Dol gl 525 50




Oy g 0goud

A9 olo 313,15 AF oot cCormn ) Lnzn (55909355 9 pole VAA

o)f S 5355 2 (#olgp al>ye 5 ) Salsjl Jore 4>
Mz b b ws S s cinS e plsie 4 g ai,
Sl Gliee (Clay Slapesdl )l e s3lo JLé (o) 59,
Gho Loy) Sl p eS8 hee AV @ ctS Las )0 35290
(Sshl 4 (53959 STysm) waz Slid Jslore s s

Sohl 9y 29 Sl i p S LV FVA clile L

23 Gl Skl o il oz 5l o St clale

w00 GO)BT (\) Jﬁd}

YL clale lls adgl Jeloa (V) IS 0 (005 cunlive
ksl sl cdale ol Bl ases jo il e Sl
39,5 sl el 1o S 3, 5m L ol s e ol
Gl s 0 sl 0,55 00l o (glo oold 4y 4z g3 L
wliolejl 9o gl o 7 YNFY wlpis Bi> 5 L
CrSolal 4 el S5 4 p3Y il el aseid cwlio
as cdl aslsl Sloy b Lialesl jo 0 g, wlis cdale
Cle b ol Jlome sy (2 5 Ol Gliee 42 Dl

achad 5 (A lay olyen @ 5o ey e VPAIY &yl

SL SOhelem Y Gleie a (i buzxo to,)] S1B g Ol i jlw Cawd Jakomo of o ) Gl 3l solasiw!l - Jgu

(S0 g (o yild leie A dwlo 9 (pd 9 JT @Y (laie & Cudgiy

Table 1. Using the wastewater (Growth medium, with handmade nitrate solution and sawdust) as a biological
layer, Bentonite as an organic layer and sand as an inorganic sand filter.
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Figure 2. The outlet nitrate concentration from pilot (mg/L) in terms of residence time, using the wastewater and
handmade nitrate solution and sawdust as a biological layer; Bentonite as an organic layer and sand as an
inorganic and sand filter.
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Table 2. Outlet nitrate ion concentration from the first pilot drawer (biological layer) and the second drawer;

Using the wastewater and handmade nitrate solution and sawdust as a biological layer; Bentonite and sand as an
inorganic filter.
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Figure 3.The outlet nitrate ion concentration from pilot (mg/L) in terms of residence time, Using wastewater and
sawdust and a biological layer, sand as an inorganic filter.
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Figure 4. The outlet nitrate ion concentration from pilot (mg/L) in terms of biological layer, Bentonite and sand
as an inorganic filter.
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