[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

Ky B0 5 ol ) WO S (s 4 U ST D1 13580 8 1 )5
Sl sl

f;;.\.v.ul s fo.“ul (S3¢s s ‘YA|3364L3.'.\...\ Lo jedke “@%u Ly

0232

Y b 55T ) sl ey 4kl Gl S 48T D3 56 1 ealinal b ol a3 oL G ol )3 e
255 5 andlae 350 &2 3T wlis 55 (Orange I

i gy 15655, adsl ke 5 PH (las Oloj codla i alax 3 Calises ol go 5T 1l 09

b1y sy g0 613655, 00 MOIL 015 o cdasl 3 cpl S 5 il o (bl PH 36555 sl PH 03 505s (5 olin (b AI3L
Chle a5l A I b ds S e [5G dnST g e Ol 4 CBIE 3 ges O ST H5b 4 S ST /8 gL
AT s 0 156K,V MOIL Clle b g 5 BB oIS Js s dulp sl 2alS cor ga 15655,

3350 93T 3K, 6,265, sl BT Ll oK Olsie 4 Ll5 o S ST 1356 48 Wnls Ol Laesls 18 S doruld

3,8 5 eslizul

(828555 03T 655 (JSG 48T 3 5L e (Gl (e 3l

AV callin i

Sldg) S i iR g Jasl Jials cage do
13l g JoeCOD e bl (S5 Gyl cnl 3l g 29
LSS, 5l (Sp oS wladlyy i wle o Jise |,
ol bl wjes wlp by wilge Soleg) sl
5 S adal on (F) WS Mg ke 5 il
9 SYsb Jluw loj e (glp 1,08 ClS 5 opl ccwlio
@ (Bl e 3 Ll Gige S5yl (V) wley (2D
&S b vy (Jglate sla by (Sl plo OB
o dor g obend ((Supd e banlp @ gy

oy Aisp banld ol i wgei o)l (Sijelsm 5 by

s 4l £

A cllin C5L 55

doads

S5 dge o5 g G290 e pulpe > Al

F 03 VeV o0y job ) &S 29 o0 i ilie (4]
o Sl 2l Gl )3 Bpas il iy LSS, il Ak
o1led 0383 o5l SlaS) dacSsy LIS saiaion
Gl b, jlasp £V Ko ajle 4L S,y WS
Jole ool g5l olacSsy (V-F) wimd o olaid] 345
) il b (SN = N 6l olyen 4 o8 sl o
lay 45 (Y & D) 2l jein 5 Silog)| s A2z

ol () 0lge ggls ozl b 5l onpdy glo g b

.Qlﬂ\ ‘C)l’»‘j)' ‘()l’.‘j)' L:gu.:); pole olKuily cubligy oSy dlae Cubligy (swlige 09,5 s, Lf.;l;f;)\f 59795‘.3]) -\
(Usmso 0inmssi) oyl el el (Sebjy pole olSutils s bagomo olasios 55 50 1)) sulid S (gqmtils =Y

Email: r_bonyadinejad@yahoo.com

ol ool (ol (Sij pale ol s baore Gliios 3 pe lulils -V

Ol el el (S pole oSl wceihigy 23Sty ageo Cadligy pustiges 095 ookl —F

VAR el o3 9/ ot Jlo/ Sl o3 Dl alese

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-214-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

e oo (61 TS Ll oK Ol gt 4y S5 ST 03 56 5,5

Lagdy,
S3gl 0,3 pll dtwgol Syge a4 g 2Kl
S, 3l Orange Il ¢3S, 5 (NIO) S5 awws]
ilooals gen ) 008 ylu s gl -l
ol Spe eS8y 5l plerd OlSy plo ol
Soets Sl (WTW) jopH ooy ad gyl 5
8 oolaiwl 3y50 DR,... yiegidg uSiuwl 4 (SIGMA)

OH
(O

Y il 1380 band HBALL ) S

mg/L clle L Orange IS, plo Jolowo laml

O3l ookl b ol ol 5l e 03,5 augs Voo
4Y‘ 4\& ‘\' ‘(b lebCAJé.Lé L’ .))l..\.»L.w‘ dLbJ?lDb: ).‘QO.A
Gl akely 3505 Sl ey b as b Yo mQ/L 4 Y0
Sy Glp Amay) Dl Sl zee Jsb S, pa
e dlsye 3 el Cwwd 4 e+ NM Ll Orange I
ol5id basss poles clacdilé | 3)lukl S, Gis
Syl gmie g b cilE (DR,...) jregubg Sl
ol > S5y 5 clale 5 005 oy Sy p 4 bgpe
oue 5l odel Cwd 4 dblee  oolitwl b calise
Sl e ¥ K5 S e 3 kil
b ol e e olas 1) Orange 1165, ygal pJIS
Jobouals JolS jsb & O 3 JS a0l sl o
il Sy 5l oS pobo 4 1y gl lgiee 5 acin
S & Cad VL (Spb Caglie ogMe 4y g 3500
Caa 0,5 bl Lils lais a4 odlo (ol iyl Jled

VAR aal e}‘)/v.ifh Jl/ s (3\.12 Oldiase dloes

&S] 5l ool > e 4 g 35)b oYL (o)l ¢l
Clay dbal  caslio 1)g2S Sl (Gl lp () sl
5 4o & (g 5 2Ll (B9) S ((Sujid ol il
Sy chale @y GRSl 028 Clay 3 Jglore sl
LSS, 5l (S Pl diej 3 (g JB Oliios S e
oy SB Sk JUb (25 Sl albodle dlsy &
(A) conl 0rd ploxl 0 5 (ogime 5 (anb lajeds
) S5 2SINIO 5 pled b Shy cle @
USs5 2enST b el g b5 ST Ky 3 el
Sdizej > oo (Sl 9 Gl slaojlul b Gy jless
Age «Sol oo puablize dlge dapld Mg Jod 5l il
Sl 4 oSen e (SdBlS g pg 89Sl (LS sl
Se olye 4 S8 a1 (R) wlai 51,3 ealil 590 0 0
OS5l (g b (igpolienST sl S5e CandBlS
(Ve OY) sl 0 o0lizl
S9) 2 OhSer 5 it buy & (ladle L
L VO PPM S adsl clale 3 ¥F o8 Sujlk (i)
ool 1205 1y A lases 005 s (0S5 Ll ] oli
dw Ve g/l clale b il 9 Ve plp pH blyls o «wd S
Cand & Bl Jopd Al o wled yloj addd VY- ]
SN gL ) edlatal b odlj i g g )Same (VY) Lol
oles el ¥ 5l a1y sly olite 5, Yoo ML g5
el &S Sladss )3 (V) wdges Bls JolS gl 4y joles
& Sk Sy ao s VE sgus sy pldl e g
o5 dwgy /A QL 3l eslanwl b e mo/L cdale L FY
L oo 9 SONG.(VY) wis Bl Al pH » suin
el § 5 da 2zilg S0 1] clacud b ) odlizd
Blo JolS job 4y (sl PH 5 1) 581, S5, Ve - mg/L
Olpglb ol wyp adllas oyl pll 5 Bua (A) ailes
sl ol glaanlp JS3 (S plye 4SS5 as]
g Orange i gojl 5,y Gl

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-214-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

Intensity (Connts)

OLen 5 AbL L,

sl bbbl

a0

JSa was) &l 3 g3l

Grae e ;b Lol (G ol pldl cen
col cble p» I3, Gl S8 ST olydgl
D s glacdale 5 s pH 1S, 0 mo/L
Caol oad 00l Hlis & USG5 ol ol b plx]
s9i e loj b Yol am &8 Cul o Sl ol
s +/8 g/l bwy Orange |l ¢l3c5, 5l asp> A
augo e lgie 4 lude cpl cplpls ccawl aayd )3 GBls
ol 3)90 iS5y (63055) Anlyd (sla ) asldl gl
8)5 )58
ol & UK 5 Gds anls o pH laie st )y
RERIC NIV SR JE TR AR P GRS
el Yl S ojle 4 cwl adl ials pH
Cawd 4 Y ply PH o (a0 A/0 2905 155, Bl

Lol ool

UK aeS] Sldgl lsle Glasede oy
S9SN og8ugSee 5 (XRD) oSl 950 lacssss
sl yzall b adllas ol 45 i ookl (SEM) o g
g ool ooy PH S5y gl clale bl il
E)S B ey Do S5 deST Gl glacdale
I g slacdale Gl olibjl bt pu
ST S 3gil pasetia e 5l eolizul b Sy Jsloes
ey Voo TPM ied Cas o b calisee PH 9 S
St Ol ol a8)S cladige .8 pbul celw ¥
siosiby Sl UV-VIS Lasgs 1555, o clle 5 43,5

b s DR,

3.0

a5 *
. y=01237x e
§ 2.0 R2=0.0007 e
% g
w ”
2 1'5 | ” <

[
.
L0 L’
”
03 Il
”
”
0.0 .
0 5 10 15 20 25

Color Concenteration (mg/L)
Sy (580300 O da oluslicyl Jaie Y S
J s slad gas 4u Orangel|

sl

SIS ST wlpgl o)t Clasuie s o
S9SN ogSugSee 5 (XRD) oSl 950 lacssss
iy 4 Y gV b S b ol (SEM) iysy
US55 1S )3l SEM g XRD e oimd L
Slawbro ol (s BB v lie AiSb o
9 00,5 (s 00 M2/Q LS 815 bawgs 0l plodl
Sl ol 05181 bawgio sy pll 4 claiolejl gllas
Wb 03 peess Ve Ml S

WAL aslioy 5/ et Jl/ Zoadl oS Dliiond alores

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-214-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

e oo (61 TS Ll oK Ol gt 4y S5 ST 03 56 5,5

120
s0) Py
5 8 Y ¥ 4
>
:
5 60
2
2 - 25 mglL =% 50 mg/L —&— 75 mg/L —— 100mgL
0 - - - -
0 30 60 90 120
Time: (min)

b S,y ail 8 lls 1380, adate s Y gsd
(NiO: +/# g/L —pH:¥)NiO Lila 31 suldiel

&,

o
el o cusl o Sl SEM 5 XRD (slayiolesl sl
5 JB Gl g jolie pe (g)lsle by S s
ghaw & a2y b cwl Gl (ly culle zolaw 5 2,8
s b Cslie cbay G Jels &S NiO
Sl S e S sl S5 sl 58l 5 ()35
Cal 5Ss &S Sylaie 3l NIO paws 45 3905 (555
5 IS8 2] v G Slwlg sl Qla Sy poxie
Colus pogdle a5 258 Jolo 3 S5, (slaJsSUge

(A) Silod oo <SS 5y G 3 cqukans
@ 2 e ol e b )y I Jeols b
ol QL e Gl L oSl L e a8
g @l ghaw (Ll BL 4 dlge cpl & b
o (0 JS8) ail o clalSe 4y iday o piod e
515 Cbllas s s Lawg 00 plool llllas b gl
G5y 3l oy AY dgas B S Bilkee (VYY)
Gls oLl o] 5l e oad Bls 4ad> Yo ,> Orange |
o IS b 4 sl sy (B ke 4 WIS,
e loj b bl Lawgs 13K, Gls bl 5 i
@ oeled gloj lli8l b a8 (gygb 4 ) pudins dlay
g b 1SS, sladsSge 2y Jleil Gl

100

80

60

40

Dye removal (%0)

20 1/ —4 0.1g/L —&— 0.2g/L =% 0.4g/L. B 0.60/L

0 ‘ . ‘ :
0 30 0 9P 120
Time (min)
Sia 59, pebad gley g NIO Lila Llais Huili 0 Jsub
(Color:o. mg/L pH:v)Orangell i,

120

100

80

60

40

Dye removal (%96)

——10 &7 %5 —H-3

20

0 30 60 90 120
Time (min)

NiO: +/# g/L) Liaa aial 3 jo K, asl gl pH Ll £ Ysi
(Color: o+ mg/L

Gl anlp S5y adgl cle 8T pslte 4

—0=YO-Ve ) b ply iy 4 K dlise lackle
soon &l 8,5 L8 addllas 3550 1 )3 £S5 e (VO
Wuhkﬁpr‘wbu’W)“M)lel
slacdale oo a4 L3 ol 5l sxel cuss 4 NIiO
oS ¥ SS aS 45 len 10,5 edlaiul STy calises
Mg/L b Yo mg/L ;I S, adol cdale iol38l b camd o

VAR aal e}‘)/v.ifh Jl/ s (3\.194 Oldiase dloes .

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-214-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

OLSen 5 bbb g,

shl> aw o asdly (90 3wl 3 OH oy Sl 8
srelde @l Lal S5y sl slaySse 5 ke b
(A) ol ool Cawd & ) Ke g SONGlawgs

Gl il 0 Sy eyl chle b p sdaie 4
g 0 YO Ne) b ly Cwy 4 K) e slaclale
S L5 Gloa 28)5 1,8 adllae 3)50 yid 13 )5 (See (VO
MO/L ;I S5y adol clale (1581 b cad oo L ¥ JSUS
2 b prall 0Ky e Nee mO/L B YO
Ll b 5y IS @l ol 4yl cdale
o 500 Sls & oo Jol5 4 Casp 4 g
Cla eyiwd sl e @ 130, sl oo adgl sl
adgl clale jl Jaue ool (gylde domds > g S
2 cble ol (YL glackle > (VF) 2e salgs
adgl clale 4 HSS) Gls a3 (el o o ptd
&S ol i Baiss oyl 1 el @ls (V) o)l (S
Sy @l wlp Gl el onyf3e PH
sob 4 bl e IS0 aST el wys Orange
Sy Sl 6l P b S S ST Sldgl S
JS6 aST +/5 gIL b e o3¢l slaslus 5l g5l (o5
P ISy Bl Sl il Ol e e plgis &
Cepw 9 ¥ plp PH 3, algl clale 6 mo/L Ly
W5 48,8 Glas 50 4By Ve e dy Ve TPM e

References

oloj S g bl il (e Ol (O3
) Hlade aasd cpl e U e 4 sasuie
Sl ond Gilsly 13y e b wond wle (dl;
Sy e i o ol 31w 53,05 )18 (Seelis Jols
(V) logge b (o) 5k 0 Ol Loy
Cudyls g anl)8 JS 0 1) oo A8 Jole PH jluie
a2y &b O (raw )b kS 4y Bl Wl Gl
cshole sloog)S SSE g Jolre )3 39290 dlge gl
w8 Jobe eud (pizmen 5 O3 b laglSe
PH & Siino cysiions ) 6l mdn S5 il oo
S5y 5 @ om (Sliwlg Sl adls )3 ()90 (4B
G5l dls g cpl ls (A YY) Ll e W) Bua gl
Sl PH Ll b Gla cudil oS cul o Selk
Sod> ¥ ply PH o b byl cp e 50wl Al
i (5 JS) Canl k3,5 i ) §) amys A8/0
el Sl cwl Ses Sl PH S5, e
P ghaw 5 ke )b b () o on Sy xSl
P S gogisn oioml PH > sl cute )b L
Sty xS adls ] Coge 4 a8 34 Malgd o twd
bbb @l e g e )b L () slagg om
Sy ol Rl coge & Wb SRl cute
5 ib ol See SYL PH a8 Gl 39800

1.

2.

Somasiri W, Li XF, Ruan WQ, Jian C. Evaluation of the efficacy of upflow anaerobic sludge blanket reactor in
removal of colour and reduction of COD in real textile wastewater. Bioresour Technol 2008; 99(9): 3692-9.
Movahedian Attar H, Rezaee R. Investigating the Efficiency of Advanced Photochemical Oxidation (APO)
Technology in Degradation of Direct Azo Dye by UV/H202 Process[persian]. Water & Wastewater Journal
2006; 59: 75-83.

Daneshvar N, Aber S, Vatanpour V, Rasoulifard MH. Electro-Fenton treatment of dye solution containing
Orange II: Influence of operational parameters. Journal of Electroanalytical Chemistry 2008; 615(2): 165-74.
Peng Y, Fu D, Liu R, Zhang F, Liang X. NaNO2/FeCI3 catalyzed wet oxidation of the azo dye Acid Orange 7.
Chemosphere 2008; 71(5): 990-7.

Lopes A, Martins S, Mgo A, Magrinho M, Gongalves |. Degradation of a Textile Dye C. |. Direct Red 80 by

Electrochemical Processes. Portugaliae Electrochimica Acta 2004; 22(3): 279-94.

Shi B, Li G, Wang D, Feng C, Tang H. Removal of direct dyes by coagulation: the performance of preformed
polymeric aluminum species. J Hazard Mater 2007; 143(1-2): 567-74.

Santosa AB, Cervantes FJ, Lier JB. Review paper on current technologies for decolourisation of textile
wastewaters: Perspectives for anaerobic biotechnology. Bioresource Technology 2007; 98(12): 2369-85.

+\4 YYAQ uUe};/H&Jb/Q%¢%Q@:&@

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-214-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

e oo (61 TS Ll oK Ol gt 4y S5 ST 03 56 5,5

8. Song Z, Chen L, Hu J, Richards R. NiO111 nanosheets as efficient and recyclable adsorbents for dye pollutant
removal from wastewater. Nanotechnology 2009; 20(27): 275707.

9. Mahaleh YBM, Sadrnezhaad SK, Hosseini D. NiO Nanoparticles Synthesis by Chemical Precipitation and Effect
of Applied Surfactant on Distribution of Particle Size. Journal of Nanomaterials 2008; 2008.

10.Lai TL, Wang WF, Shu YY, Liu YT, Wang CB. Evaluation of microwave-enhanced catalytic degradation of 4-
chlorophenol over nickel oxides. Journal of Molecular Catalysis A: Chemical 2007; 273(1-2): 303-9.

11. Wang HC, Chang SH, Hung PC, Hwang JF, Chang MB. Catalytic oxidation of gaseous PCDD/Fs with ozone
over iron oxide catalysts. Chemosphere 2008; 71(2): 388-97.

12. Saadatju N, Rasulifard MH, Heidari H. Removal of basic red 46 using low-cast absorbent of hardened paste of
portland cement from contaminated water. Journal of Color Science and Technology 2008; 2(4): 221-6.

13.Khoramfar SH, Mahmoudi NM, Rami M, Haranjig Kad. Dye removal from colored textile wastewater using
tamarindus indica hull: Adsorption isotherm and kinetics study. Journal of Color Science and Technology 2009;
3(2): 81-8.

14.Crini G, Badot PM. Application of chitosan, a natural aminopolysaccharide, for dye removal from aqueous
solutions by adsorption processes using batch studies: A review of recent literature. Progress in Polymer Science
2008; 33(4): 399-447.

15. Ghanizadeh GH, Asgari GH. Removal of Methylene blue dye from synthetic wastewater with bone char. Iranian
Journal of Health and Environment 2009; 2(2): 104-13.

\YA%MUe}i)/vJJJLﬂ/QA%¢LEJQLETE>Jd>y \RAK

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-214-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-06-07 ]

OLSen 5 AbL L s,

Nickel oxide nanoparticles application as an efficient adsor bent for dye
removal from synthetic wastewater treatment

Roya Nateghi', Gholam Reza Bonyadinejad?, Mohammad Mehdi Amin?,
Ali Assadi*

Abstract

Background: In this study, adsorbentn process performance was assessed using nickel oxide
nanoparticles for wastewater treatment containing mono azo Orange |l dye in a laboratory scale.

Methods: The effects of various factors such as adsorbent dosage, contact time, pH and initial dye
concentration were investigated.

Findings. Based on the obtained results, the optimum pH range to dye removal is acidic pH and under
these conditions, complete removal of the 50 mg/L dye can be achieved by using 0.6 g/L of nickel oxide.
This concentration of nickel oxide was determined as the optimum concentration. Although increasing dye
concentration caused a decrease in the efficiency process, but a considerable efficiency was obtained in
100 mg/L dye concentration.

Conclusion: The data showed that the nickel oxide nanoparticles could be used as an efficient adsorbent
for the decolorization of azo dyes.

Key words: Adsorbtion, Nickel Oxide Nanoparticles, Azo Dye, Decolorization.
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