[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

AisT 9 b (»T B Jghxo )l ¢ pudSalwl yi5 B3
Nano Zero Valent Iron/UV/H,0,

el Loy deme T Glas s Sty aal Gl g, sS
Ol ¢ Jues ¢ sl (S psle olKils (il adSCails dapms Coiligy odign o3 S
1l 0185 O i Ao (S ke oKl (il saSLls cdaes Coiligy diga 055
Ol sl Glaal s uls o (S pske oSls (iligy a2l dames Ctligy ige o35

Q.ﬁ\ ¢ L)Lé_wl ¢ QLé_wl u‘i":'fi f}l} elfx.&}‘) cg:,w':rl.)y@_g o ISESs gjaﬁm CAJ'\.,\.G_: J“‘"’L‘@" e); t

\WAE/Z/¥Y b eds &L ¢ WWAE/¥/D rallio a3l &)l

oJ._gS__;

cobe Glea sla (SIS 5 (oS olsie @ 8l ssel ey bauns o L S g (BT swilaiily [ geds 1 3u8 g dise)y
@‘JSWJ‘)JJML:‘C%;A;Q:JQ&u‘bmc_)kﬁ):ndgbuhz?|‘5y‘u“9m‘}:uu;i4:d;3J‘):\.\S‘AJ:).‘JQ“L:A&
28 S oo ol e buae 5 Ll T S8 s (BT 45a3 s (UVIH0:NZVI) (5358 4 (2l T 58
“)_llgb_g.:;_"Q‘S‘;l_%_ﬂLfm@l.n.}_,.}\,GaliﬁeubTw@AJaquxw‘)éjw&ﬁﬁf&iajL’,g\:[@.r.ﬁj‘)jdly
)JLAJJ_[;A‘)S._J‘)J‘A;G_‘:MOH JJ-‘M)“)I:\.‘JJ‘:;UJ%A‘\’ 3\0—T~—i0QJAlE:£JJS;GL.u__,Mlj‘)JJA;A
(pH (Oelsil_a.u‘):ﬁsS__GJe.lU_"uT‘)s_‘AQ_ATQ‘)JJJL‘Q‘}JJA:\AJ#S‘);’CAJ@&Q‘MJ:GE‘MM‘JJJ%J;%
05 Gl o dele S s b Lasial bl 51 Ss 5 (sl g Lulsd 5 (Loo) Gules Ole) 5 (RN S5y cad
3,8 56T COD &l yuis 5 UV-HPLC 6&iius baw 55 ulSoliol 533 K3 s (BT oo a cbile 50 LG 5o s S
N9 Vo-Ye—to gla clale ju g dugs bl o il 335 S5 g UI\TJA; Oleil,y 4S uls oLas i ila aadl
ceal s 53 YYIAS 57+ [¥=00/0A-Y0/8 COD Caia (lime 5 wemsa VA 5 V- +—4E-A0 i3 4o sl o o S e
3501 5 e Al B3 Bl 5 eaa 5o (a8l w58 See IS suias Lis 3:8a3 (sla 4l 15 8 aauis
BT ool Bla 50 (B Gl (@IS ines Bl o GaGLLE S (BT gsla OIal ia 5o Gril b

W35S IS8 s 390 SIS oo 50 (S5 ol s bead 4 slie sl K g

OOl 5 K3 g BT il Shia ol S0 B0 (GBI 53 o0 T8l abl sauls ailals

. - NN . \ . .
Wd%)b%ﬁﬁlﬂbuu k_éﬂm..l._:)\b))}j
Foole Ol | bl ol 350 5 o5 Yovens B evens
Ul e 0 3 b S (ST 0le i O s

P Yeeen dal s e sVl aS o S

LVRY-FY
I aS e sl OS5 e 5l b S BT

)J U’AL Q.L.Zr aﬁjfbjé‘.lﬂb)élﬁ ).) YL aJLs'LLw\
Gl oims ol 5l s Jame i s bzl 5 O

Oy 2 Glpal (il saSCiils laal [ pls g Sy o ke oS5 OLdS gk *
SV-YYFTVIAYAR : les o led - hs.rahmani@yahoo.com : fues!


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Olhlsas g Sleay Gl 58

O el ST b iy sladl 3 sy s badwl 3 ol Ll
sloul an o 4S5 gladnl 3w s ls 15 (AOPS)
ams Ll 2 5 Loy i (OH) oS 50 5151 IS,
ol o3 Al Sl bl 5l S il e e
s 53 el Slpd 50 8l O g wlanSt AT s g
o=l LAl e SOl Il el 5 055 ST
5 O30 s 53343 Ol 4 oo opal 13 b 42238
Las o OLES 1y pland 3l Bl (IG5 035 o b
Sl 5 S S Sl o3l s 4 olyy g
Lo Shs ol o o0 e e Wil L S5 S0
e bt 5 SO S () pmbline ((SSIS
5 @l Gho Al a5l) i cb B L Sl il
Sla Lo Aol gl s Jolse Gio 635 5 pmn ]
e b ol sleslinad Sl s e 03T T
S5 035 e b 5 SN Sl 5 s 4 @V Lis
DB Casdsl oo eVl a5 55 Wl e33l 5 oUls 5
xeo Gl s 5l ol al Sl epl s odte ) sl
Lo oVl s 53 i o b L ol Olse o Lil5 e
oal O3 U aS Gl sl 0L ligiss T s 53 esliza
T Kl Sl L3 ) s s VT Gl s Wilg
Sl s oS5 T T sl ol s
Tleas T T s s TN bl s s Sl
S PN PP PP N O
ATy cbale il la el 3 ey i
53 M 5 s b jhe Al S SU 5 03,4

B Sl S ol Gl

1> Yoo 9 Slge
L3 90 Slgo
;r:"i ¢Jali~iibﬂ sl adstloe = oo aalllas ol 5o

YA ¢ AYAY liewli ¥ o jlack o g9 Jho ¢ dasans Cudilags eadige dlas

MJJ\}JM;@ﬁﬁT&\/\"" ‘]".’.‘J":’u'.’.JJ’\"
AN .
LAl el

Sl 5 S (T b Sl 5 Sl pa ) J9 S

S
HO *CHG l;l o Hlle
. NH»
OH
OH O OH O 0]
C22H24N20g sibrd e
444.435 g/mol S Os
170-173°C b abaks
10 mg/mL <l s o

Jalss pls sl b Al e plecs LS 5 ol CSU)J
b s Jaome (ST L SL lie 5 S5 e
53 A s S (ST T s S
53 S S MV 0 gls e ble s OB
s il
) e Bl 38 OALSB 5 O ltze wdas
a5 S LS 4 Sl ras B ol 5L I e SLS
Sl sl Sy el il sl 55 55T Sl ealinad o o
45ty O g ST T3 3 dal g ke g 5)ls DS 3
S5 805 b amlie 3 cnlis 15l S Olye 40 (AOP)
ol 5l gy nlas Jlad S od 3 5l s
Lo ST ol Sl e S 03 ey (o B 4 e S
PS5 Ok 5505 3B a6 Gl ST L
S LDl o (S sl adas S e e L]
S8 Sl s s (e 4 S OS5 sl
Gladyl st o s sdioms (i o S5 sl
JLSCly @3 5l Ol e (6 =8 o g Lo Ol inS]
s VT a8 Wl o eslinal O adas 53 o8 oS5,

0355 Bl Ll oy sn Sledsy pl s 4 5550 Sl


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Nano Zero Valent Iron/UV/H,0; sl § b T Lo Jglas 31 GalSalea 55 S3a

23S s G slas

2o oyl sy 93l i

5 et e o ol S B el 4
3opad o jkad ¥ gs /AT (NaBH,) L sden5) 5 et J sl
S LIS Jslome 4 D o 5 s L Lyl 5
Yo Sde 4 bl 5 s es g8l Y e o/ (FeCl.6H,0)
s S ISs i ol ol 5L aSul b il aslsl aids
i 45 B ) e o s O olew L3 Sy s w0
() STy s

)

2FeCl; + 6NaBH, + 18H,0 — 2Fe°| + 6B (OH) 5 +
6NaCl

QWJ*A’LQ:—:*JQ“:—*’W;;:—:*:C'—RUN)J
U IS s ol s 5 s S50 el (S5 58 e
e)l_<.v r}fﬁ‘ gg)g_wjjg.:d‘)‘ LSJ_:JJSHUJTQ\)J
S Sen 5 (XRD) oSGl andl (3,45 olKaus (SEM)
(5 Y JS) ds eslizul (TEM) 65108 55 )

b ",

s
'fgg:t‘;

-1 :
1200 | 4) =
= LW Hag- 8000 W= 3.4 mm ET=15.00kV

oKI_wb)l_:J S) 4R Jﬂfﬁ"}:_‘”‘ ¢d}.’l_:.4 4%“‘%‘ &.:3}:.,
)‘ Jbﬁj}_: Q—.’.‘)J ealaal S48 u'iw J‘j.a ﬁij HPLC
A3 S sl = Sigma-Aldrich s

B el gy
L Sl 5 S (51 bl sy el 53
el S YW s e Jy b s HPLC oaus 5l eslicd
o 3w bl plSl LS (nl gl s S i
Sl Sl e 5 0ds S S sl sl
i sy pe e Sl esliul bbbl Jsb s sas
AU e e g s S e s Bl &0
Vom0 A=Y ) 05550 aSTy chle i gla iz
Voo o800 —a0) las Oley o 3 Jye oo Ve
oS ke T 5010-T-80) S ST ) ks (ais
YEY SIVATRYA SRVA SRYE S RIS NIN T Bt St W P GEA
S0 = (s A=00) ral 5 N Olg 5 () ss e S
25 DSl 5 S g ST B ks il oite
ol s Oladllas olad .3 5 15 Lo 54 ims

)JJOHCCV_?&QCE.LAQ)L»Q&)J)JAKLIBJ\

AFAY Gliewls oF o jlac p gu Jlow clasas cudilugy cwaigo ddas ¢ V4P


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Olhlsas g Sleay Gl 58

a4

XRD 5z (b S TEM , yms (@ ¥ Jib

Lo Aisl
Sl 525 Oles 3 bele S 0l 2 G (gl
bl algSS b b olilesl Jgl al e s sk !
AUV N 0l pH=Y ((Yomg/L) S5 s 5Tyl
35 s «(Vy mmol/L) &, ST, e ble 5 (Ol
(/o 0=s N=r Y=o /¥ /8 QL) i cpal Old 56 s
Sy (Ve=¥r—f0—1— Qe min) aizds 4 Oy Sde b
sl ols plis b IS 55 a8 b Oles (23 S 13w

el

10004

800

600

400

200

nZv1I
nZvl1
4 JIVAY
0 20 30 4 0 6 70 8 9

—o—0.05 g/L nZVI
70 —4—0.2g/L nZVI

(%) Yo vy

Position (2Theta)

odlaiwl 3 )90 Sl oliuw
3 oSl 5 S s T Sl Dk e e
4 3¢ Shimadzu, LC10A HPLC Ju.s HPLC-UV oKs
Jsb s &amm =l | bs) Cig oo LUV 5 5
Vo oliwd 5L Jdoe ol bl ol 565 (Yormm
E L A ) sk 5l (OHET) Ve L
A eslial e g YN oy dob s Y ML minT oL
W50 PH a5 (51, (HQ 40d HACH) Jus 2o pH oSz
5503 COD (g5 o3Il skne 4 5 28,8 15 ealinal 55
(DRB200) Jus COD 551, 51 s 5 5 $35,5 sba
(CECIL Aquarius) Jis jze 55 55wl oS3 5 Hach
LS eslaul

—=—0.1g/L nZVI
=>=0.3g/L nZVI

0 15 30 45
(4289) wlos 0o

60 75 90 105

V) pH O omg/L) S5 5T adyl clale) Jalesl bl s s dSlal 5 Ko pm ol Gl Ll L3 Lo ol G356 5o ol s 56 € JSub

Yay ¢

AFAY Glasls F o jlac p g9 Jlow ¢ Jadane Ccudilugs oounige ddas

e eles Ol s (I AUV Y ol


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Nano Zero Valent Iron/UV/H,0; sl § b T Lo Jglas 31 GalSalea 55 S3a

RCOU U C X PR TN N PR T e S B (P SN Y
(=0 -V V) pH i 56 olialesl 5> e opl s
Sl Ll s SOl S T Gl ol
b ols e moiL) LSSl 5 S ol adsl clald)
OSaoda STy g cble 5 (s AUV Y
S5 s 20 i ool o)d U aig 33 5 (Ar mmol/L)
23Sl gblS o xS sls Ol Ll sl b S
Oldsly a8 55 Jb= 53 ool .Sl LAY Olse w5 pH= Y
AN LV s s e s el Jhals pH o Al L sl
wfw\@bﬁf@u..xfwhjv‘o pH > 7 ¢V 5
el ol VIS s
55 Ol Dl dd 30wy G ol Sl 5SS
S s o0l Bl Ol 0 (AW 5 AW—0+ W) il 5

23 UVIH0./ nZVI il al b b o dSlul 5

Oy e /YIIL U i ol o3 5L 5 Jalsl b
YOIL 35 s 5 ol el SOl s S e ol Gl
S0V Vs S a5 il ials sty v/EglL
WA R

U CYGIL) is cal S35 ang 33 s 3l e
—0+—Ar=V e mmol/L) O350 AuSt, cble ol s
Sy lSolal 5 S ol Gl s (1 e-r
S g S adsl clale ke ) 6l 23 8 515 )
PH 5 (s AUV Y Ol 5 Yo mg/L) Sl
ol (IYOIL aag) io ol o3 56 35 5 (PH= V) Lass
sl o3ls OLEI 0 IS 55 4 b Olas i 4 S L s
maeia Jlie U5 05550 LSl chale 131 L e
5 ey LW 4 s L il 5l G oLl (A mmol/L)
Ay 10Y 4 B S8 Y s mmol/L cLle s

AU bl PH g a5 0528 4l slaal b s

80 - —¢— 10 mmol/L —#— 30 mmol /L 50 mmol/L
=80 mmol/L == 100 mmol/L

I Vg

o —1]

2 vy

3 —
A
9
S

0 1 1 1 1 1 1
0 15 30 45 60 75 90

(4a85) wlod Olo)

MO/L) Sl 5 S5 s 5T adsl bl bl Ll o pndSlal 5 S 8T Gl Olelily 5 03 sdes donSly clale s 36 D JSub

ekt olad Ol € (/Y OIL ) i ol 003 56 55 5 (PHEY) s pH 5 (o5 A) UV Y Ol (Vo

WWAY OLasls oF o jlack a9 Jlow cdosne Cadilugs usigo ddas ¢ YAA


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Ol Sa 5 Silas ) oty 58

——
90 r

(%) Bo> s yd

pH3
pH7

—m—pH5
—¢—pH 10

0 1 1
0 20 40

(4283) polos Obo

60 80 100

Y 0l Ve mg/L) ISl 5 S ol sl clale rmbsl ol s S dSOll s S ol Gid 0lekily L pH o a5 L3618 13903

e led Oley (/Y /L %),uwi 053 5L 53 5 (A» mmol/L) 055,48 481, ane clale (ol A) UV

asnia 4S5 3b Oles ol 0l 03l3 OLES 4 K& 53 COD
LS s 35 wged 53 etV e 058l b e
S 3 ol ol 4l 288 COD Gl s il b Lol
O s S 5 S 5T Bis bl S s
idls AT 3 b COD Gl L1, sy a5 LB COD
055 ke Ve 510-Y—10 gla clale 53 UVIH,0,/nZVI

ol o 4 Ao 3 £Y/AD 5 V/V0-04/0A-0+/8 ) s

120
100
80

60

(%) Bd> Aoy

40

20

0 It L L

—o—UV 6w —l—UV 8w

Aemmol/L) iolasl e Jol 5 53 b cpl (g 0
(}_'.’.&T 4_:.5}\ c,l'zl_é«);}(pH:Y“nZVIZ A g/L H,0, =
o 0l b wlad j3 wsed (Yomg/l) ISl 5 SO 5
STIV0 Gl 57N e Gl 3 S 515 UV il
2 2 UV oY Ol5 Ol Sl Jol s el s«

RGOV IS WA RS QL.:..:VJK.Z

Gl 3 dl b LIS s i w0 by e gls asl

UV 50w

0 15 30

45 60 75 90
(4883) Gl e

¥ NZVI= Y g/l cH0p = Armmol/L) iolasl ag Lol 5o SOl 5 Sse 51 Gl 0Lkl UV (Y 0l 5 ol uis 36 5V JSods

Jeiie oles Ol €Yo MO/L) SOl 5 S g 0T sl clale 5 (pH=

Yad ¢

APAY Glicaals oF o jlacd p 9o Jluw ¢ Joaas Sudilagy ceuaige dlas


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Nano Zero Valent Iron/UV/H,0; sl § b T Lo Jglas 31 GalSalea 55 S3a

120

—o— 15 mg/L —— 30 mg/L
45 mg/L == 60 mg/L

100

80

60

(%) Bi> sy

40

20

O 1 1 1 1 1 1
0 15 30 45 60 75 90

(4283) polod Qo

Y QIL cHOp = Aemmol/L _zlesl g bl 3 53 UVIH0.MZVI 0l 3 LS 0 dSOld 5 S T cble ol i 36 A JSob

e eles Ol sty 00 UV CY 0lg 5 pH=Y (nZVI=

(UV= 0+W ( pH=Y nZVI=+/Y g/L HO=Ammol/L) s sl 55 s o 5550 o el )l ae olie s 51 s
23813 it ssse (53 o8 e T 5100 —£0) ISL 5 S T cilohe la ke Bl s T B lls
&_:.?y &bi&lﬁﬁ‘ﬁ\bdﬁb VO— Y — 00— =9 LS’L") 6Lﬁ onggb)b (ol 0 63l QL.:.J/\ L}i,i)}‘\S)}Ja QL«A

—o— 15 ppm COD Removal —i— 30 ppm COD Removal
80 r 45 ppm COD Removal == 60 ppmCOD Removal

(%) COD Vi oy

0 L L L L L L ]
0 15 30 45 60 75 90 105

(4d8) plod Olo
sl clile s UVH,05/mZVE il asl b aceg bl 3 55 oMol COD 5 oSl 5 S g o551 Bl 0500 amlis A JSido
oSl B S BT V0 — ¥ — g0+ mg/L

WY Glicasls oF o jladd a gu Jlow ¢ losas Cudilags cuwaigo ddas ¢ Y


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Olhlsas g Sleay Gl 58

b 2ln Olgee ol o cod il (1530 (g Sair 55k pH=
e PHE Vs S el Sl s ol 5 Al e dos Ve
LS b 4 e LIS 5 G Ol pHE T LS
b ol i PH S dias e OLES il ) el
L 53 jio sl bbb S s ) pE— s
Al Gl Ll s b aslds ) (6 2 Il Ll s
54 IS oy an o Al Sl 5L LW Ll s
AeST i L D3 ola 5 s LIS oS AT o s s
ladslp das o alS s LB b 4l O3
S 3 Ses sl la Lo s a i O penllS]
e Y el Ll SLG gla oo 4 s
PH o35 1 e Y-8 s (gl PH &S il ol OLS
slizel Olime o5 Aoy a AL o 0528 JUS15 L
B s iy Sty col (e 58 YL gl pH s G ls
Sl o 5 YL Gl pH s Jy 55 S sdaline (g) adb>dl
T sss e gasdee 5 5AS HOp 4 2S15 ( alls
LSl 05 6l &S ol e s PH s 6
Sy Sl 5o s eap PH @ anesly sl a5 L5055 525
PH L lame 53 056 LB sla 3 28Ty 5l dloses sla
O5md SSly aslsl 5 o5 8 bilad o 55 0 cilie sla
N mme LS25 O s &S Wl o i 5L -l Dol
STl 55 26 T sladd o3 JTL 5 ae s
Sk —denl Slasein glyls Y pame ol LSl o 4yl
Omd STy (b s PH fals g Vsams 5 035 (Jsline
ufmm‘ Syl ghewl A PH 5 ccoean " Ls S &
3ol by oL Gl pH @ o LS e JIGs,
Je¥s A3l o S LB sla PH s 58 05 sl i
= HaO2 4o OAd J3sdome 5 JUS o pe 0l S5
v Fe¥ 0p miliS g (7 51 28) ol pH 5 8
oAl XSl S PH s il e 5552 ks s
F=0 s PH 5o Lol cd il o Jshmme S50 a0 3
sodal 53 GUSHIS O3 s 4 b Al lgis
Fe:05+H0 oo 40 O3 ool sleis 0 51 SN PH

¥l 4 AFAF Ll F o jlack a9 Jlu ¢ dasas Cacblags sudige ddas

S 5l cadlllan ol 51 ol sla sl ol

A Sl by 5 2l 5o p S e Vo chle L IS Lul s
oS\ 5 o S b Uy ol 3 gL sl 55 adds
bl s § A= SlS il 5T 5 O3
Jlns SOty 5 cath oy Ol eS| (sl 3
orbed Ol b Sl sl Jalge 4 a5 AL o JoeS g5
Ll s el by il bl b G ool 5o ajls Saes
Vel ol ol s a8 il il il Gl ol i
Il JLsly 55 ke iy LS bl 0lay el
adom 5 Sty gl (BLS Co polanl 5 S s
Al e lSOLal 5 gl U5 g 5 LS 5o IS,
ad 5 058 O gl oS ALT 3 2 Fe S0n sl el e
L oS 31 L s Bl o O30 Sy 5 g (055
2 e e A L 95 550n Sy ke Al
Coble s oS sy I sl il LBl G ol
£S b ialS G 0lekily oS A sdalie Jpe L Voo
AV slie 55 0550 AeS1 5 oS ol 65050 o0l SOl
Jms gla JLSCal, g (S0l A ag Bl 5
oo S Oleily a3l Rl e 5 azils |y LS 50
aJlas J—o> CL'“ L oasdles cpl 5l Sl CL., ..>>J§
L Tsyls coilles Javed Al Khan Lo si s oLl
2 o pal OLd U s 05asdes deST Sldie Gy o
La s o 53050 s (0 B ) (6,5l g
b e 53 Lol 05550 ST, ST aS ol esls OLLS
JeeS s la JLSGol, L 03550 ST 555 Llay
Sl 3 e 2D A o el (] oS 3l S
LS Gl ez 5 L ey b o Lo 51 etV
O3 oo Ot STy Avmmol/L - bl 5 (s
A sy laee 5 LS OS5 A AS] &S il s
oS sls ol 50 O s Antoine Ghauch gla asl .ol
LS SRl s gy Sl B OS50 denST Al

¥ s edeo VT Gl Olje R T VRN RN VAP


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Nano Zero Valent Iron/UV/H,0; sl § b T Lo Jglas 31 GalSalea 55 S3a

s VT ke 5l53 L cpl oo 5 A sl G eme 3 4 e
Hung- &S a3 . ol dales ials al s LTS
l_.s PELR u..a>e_.2..4 Aol esls rl_>u‘ u,:,;\)t_{@ 39 Yee Shu
a5 Lol e ials a0l LIS VT clale il
EY/IAO 5 V2 /10-04/0A=0+/8) 4l i COD i Ol

a&.ﬂb .h.\»j.}' fﬁj" ulw..ij:}b])\ J«ﬂl?- @Lb}(.,bp)b
<3 S 4 Oy o (Ao s VA 5 V00 —46-A0)HPLC- UV
s byl e s b OS5 S sl &S
Oy and s aol b 3l eslizad b ldSOlul 5 K5 01

Syl 34

S b 55 Olajen g 53 oS 3l 0L il

40) BLS 0lej 53 5 O5aoded Sy 5 Liw ol Sl
NZVI=+/Y gL UV= 00W) ag Jaol 5 55 5 (aids
S e Ve mg/l adyl o ble 5 H,0,=A+ mmol/l
JlS Gl a L5 e (PHE Y s ISl
ol pls 35 dal g COD (s s Ve Gl 5 oSSl
UVIH,0,/NZVI s dul b aS b S ao Ol o

AL e Sl 5 S S Gl g el )

1. Jeong J, Song W, Cooper WJ, Jung J, Greaves J.
Degradation of tetracycline antibiotics: mechanisms
and kinetic studies for advanced oxidation/reduction
processes. Chemosphere 2010;78(5):533-40.

2. Halling-Sorensen B, Nielsen SN, Lanzky P,
Ingerslev F, Lutzhoft HH, Jorgensen S. Occurrence,
fate and effects of pharmaceutical substances in the
environment-A review. Chemosphere
1998;36(2):357-93.

3. KUmmerer K. Significance of antibiotics in the
environment. J  Antimicrob  Chemotherapy
2003;52(1):5-7.

4. Emmanuel E, Perrodin Y, Keck G, Blanchard J-M,

s Catalkaya &Uiiss . Jols o s, Fe (OH) 3 L
LS o by e ol U3 sal s 4 il 55 Sengul
v

by sl LS e s gle el ke S|
5 ddee Gee 53 GRS 55 358 D)8 RS
Jlss sl JLSoaly A5 e 5 otV dies 36
[ SRS STV R LIS PR U T - NI WIL PPN W
Gmo 33 el 5 358 SRR o oo ol 3 L
Sl JLSs, 5 2alS o sl a8 338 o slos
A3 e stV il 3 5 e olad ¢ oS 5 5 don
PO im0 ag (i ol s Ay e JalS s
Sl L el s 4 YOI a3 B L el I3
Uil Gl Oleily ol 00 4 Sl IOV CaY Ol
s b glasin min QU5 @ bgse 5 ol (pl S 3L
JeeSooden b sla JGoly A5 5 el 432 55 2l
o AL 5 S ST g i s
A Lk

cfoppm T\ ppmla e lale s 4 S sl Ol dalss
TNee 5 VAL CIAO YA 5 5 4 YO ppm 5 Y ppm
534S Ll 5H A JS8) del s ) s bawr 5 G
Sl b e feS st I W5 ke ol Ll 2
LSSty Jases 53 0oV Sliie ol o0 L 10 cile sl =

&l

Vermande P, editors. Effects of hospital wastewater
on aquatic ecosystem. Proceedings of the XXVIII
Congreso Interamericano de Ingenieria Sanitaria y
Ambiental Cancun, México; 2002.

5. Rahmani H, Gholami M, Mahvi A, Ali-Mohammadi

M, Rahmani K. Tinidazol antibiotic degradation in
aqueous solution by zero valent iron nanoparticles
and hydrogen peroxide in the presence of ultrasound
radiation. J Water Chem Techno 2014;36(6):317-24.

6. Buxton HT, Kolpin DW. Pharmaceuticals,
hormones, and other organic  wastewater
contaminants in US streams: Wiley Online Library;
2002.

WY Glicals oF o jladd a g9 Jlow ¢ lasas Cudilag ouaige ddas ¢ XY


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Olhlsas g Sleay Gl 58

7. Karthikeyan K, Meyer MT. Occurrence of antibiotics
in wastewater treatment facilities in Wisconsin,
USA. SCI Total Environ 2006;361(1):196-207.

8. Kot-Wasik A, Dgbska J, Namiesnik J. Analytical
techniques in studies of the environmental fate of
pharmaceuticals and personal-care products. RAC-
TREND ANAL CHEM 2007;26(6):557-68.

9. Gomez MJ, Petrovic M, Ferndndez-Alba AR,
Barcelo D. Determination of pharmaceuticals of
various therapeutic classes by solid-phase extraction
and liquid chromatography—tandem mass
spectrometry  analysis in  hospital  effluent
wastewaters. J Chromatogr 2006;1114(2):224-33.

10. Lindberg R, Jarnheimer P-A, Olsen B, Johansson M,
Tysklind M. Determination of antibiotic substances
in hospital sewage water using solid phase extraction
and liquid chromatography/mass spectrometry and
group analogue internal standards. Chemosphere
2004;57(10):1479-88.

11.Sung H, Francis I, Cheng I. Nanotechnology for
environmental remediation. J Springer Sci 2006;3:5-
17.

12. Junyapoon S. Use of zero-valent iron for wastewater
treatment. J Kmitl Sci Tech 2005;5(3):587-95.

13. Dickinson M, Scott TB. The application of zero-
valent iron nanoparticles for the remediation of a
uranium-contaminated waste effluent. J Hazard
Mater 2010;178(1):171-9.

14.Ponder SM, Darab JG, Mallouk TE. Remediation of
Cr (VD) and Pb (II) aqueous solutions using
supported, nanoscale zero-valent iron. J Environ Sci
Technol 2000;34(12):2564-9.

15.Xinhong Q, Zhangiang F. Degradation of
halogenated organic compounds by modified nano
zero-valent iron. J Prog Chem 2010;22(2-3):291-7.

16.Choe S, Lee S-H, Chang Y-Y, Hwang K-Y, Khim J.
Rapid reductive destruction of hazardous organic
compounds by nanoscale Fe 0.
Chemosphere2001;42(4):367-72.

17.Zhang X, Lin Y-m, Chen Z-I. 2, 4, 6-Trinitrotoluene
reduction kinetics in aqueous solution using
nanoscale zero-valent iron. J Hazard Mater
2009;165(1):923-7.

18. Zhang X, Lin Y-m, Shan X-g, Chen Z-I. Degradation
of 2, 4, 6-trinitrotoluene (TNT) from explosive
wastewater using nanoscale zero-valent iron.J Chem
Eng 2010;158(3):566-70.

19.Li A, Tai C, Zhao Z, Wang Y, Zhang Q, Jiang G, et
al. Debromination of decabrominated diphenyl ether
by resin-bound iron nanoparticles. J Environ Sci

Tor ¢ ATAY Gl F o jladdi p 9o Jlw ¢ daaas Cudilagy ceuaige dlas

Technol 2007;41(19):6841-6.

20.Shih Y-h, Tai Y-t. Reaction of decabrominated
diphenyl ether by zerovalent iron nanoparticles.
Chemosphere 2010;78(10):1200-6.

21.Wang W, Jin Z-h, Li T-l, Zhang H, Gao S.
Preparation of spherical iron nanoclusters in ethanol—
water solution for nitrate removal. Chemosphere
2006;65(8):1396-404.

22.Shin K-H, Cha DK. Microbial reduction of nitrate in
the presence of nanoscale zero-valent iron.
Chemosphere 2008;72(2):257-62.

23.Joo SH, Feitz AJ, Waite TD. Oxidative degradation
of the carbothioate herbicide, molinate, using
nanoscale zero-valent iron. Environ Sci Technol
2004;38(7):2242-7.

24.Elliott DW, Lien H-L, Zhang W-X. Degradation of
lindane by zero-valent iron nanoparticles. J Environ
Eng 2009;135(5):317-24.

25.Gholami M, Rahmani K, Rahmani A, Rahmani H,
Esrafili A. Oxidative degradation of clindamycin in
aqueous solution using nanoscale zero-valent
iron/H202/US.J  Desalination Water Treat 2015
(ahead-of-print):1-9.

26. Khan JA, He X, Khan HM, Shah NS, Dionysiou DD.
Oxidative degradation of atrazine in aqueous
solution by UV/H 2 O 2/Fe 2+, UV//Fe 2+ and
UV//Fe 2+ processes: A comparative study. Chem
Eng J 2013;218:376-83.

27.Lau AH, Lam NP, Piscitelli SC, Wilkes L, Danziger
LH. Clinical pharmacokinetics of metronidazole and
other nitroimidazole anti-infectives. Clin
Pharmacokinet 1992;23(5):328-64.

28.RP-HPLC TDFB. Method development and
validation for the simultaneous estimation of
ofloxacin and ornidazole in tablet dosage form by
RP-HPLC. J Method 2010;1(1):78-83.

29. Ikehata K, Jodeiri Naghashkar N, Gamal EIl-Din M.
Degradation of aqueous pharmaceuticals by
ozonation and advanced oxidation processes: a
review. Ozone: Sci Eng 2006;28(6):353-414.

30. Catalkaya EC, Sengiil F. Application of Box—Wilson
experimental design method for the
photodegradation of bakery's yeast industry with
UV/H202 and UV/H202/Fe (Il) process. J Hazard
Mater 2006;128(2):201-7.

31. Farzadkia M, Rahmani K, Gholami M, Esrafili A,
Rahmani A, Rahmani H. Investigation of
photocatalytic degradation of clindamycin antibiotic
by using nano-ZnO catalysts. Korean J Chem Eng
2014;31(11).29-40.


http://dx.doi.org/10.18869/acadpub.jehe.2.4.294
https://jehe.abzums.ac.ir/article-1-191-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.18869/acadpub.jehe.2.4.294 ]

Nano Zero Valent Iron/UV/H,0; sl § b T Lo Jglas 31 GalSalea 55 S3a

Tetracycline Removal from Aqueous Solution by Nano Zero
Valent Iron/UV/H,0, Process

Kourosh Rahmani’, Ayat Rahmani’, Hasan Rahmani3', Mohammad-Reza Zare”

1. Department of Environmental Health Engineering, Ardabil University of Medical Sciences, Ardabil, Iran.

2. Department of Environmental Health Engineering, Faculty of Public Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran

3. Department of Environmental Health Engineering, Faculty of Public Health, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

4. Department of Environmental Health Engineering, Faculty of Public Health, Isfahan University of Medical Sciences, Isfahan, Iran

*E-mail: hs.rahmani@yahoo.com

Received: 26 May 2015  ; Accepted: 12 Sep 2015

ABSTRACT

Background & Objectives: Nowadays, antibiotic residue presence in environment is a world
concern, so there discharge control necessity is unavoidable. The objective of this research was the
study of Tetracycline removal from aqueous solution by Nano Zero Valent Iron/UV/H2O» process.

Methods: This research was a lab-scale experimental study that conducted in laboratory
temperature. Synthetics wastewater with concentration of 15, 30, 45, and 60 mg/1 prepared from stock
solution (500 mg/l). The effect of operational parameters such as pH, nano zero valent iron
concentration, Tetracycline antibiotic concentration , UV Radiation , H>O; concentration and contact
time determined by one at a time method. Tetracycline antibiotic concentrations determined by UV-
HPLC equipment and COD variation analyzed during the study.

Results: The results showed that tetracycline antibiotics removal efficiency in optimum conditions
and initial concentrations of 15, 30, 45, and 60 mg/1 were 85, 94, 100, and 78 petcent, respectively. So
COD removals were 35.4, 55.58, 60.3, and 33.85.

Conclusion: Nano Zero Valent Iron/UV/H,O; process is a efficient process to the removal of
tetracycline antibiotic from the wastewater. So efficiency of this method can be evaluated in removal
of other resistant antibiotics to biological treatment.

Keywords: Fenton-like processes, UV Radiation, Nano Zero Valent Iron, Tetracycline Antibiotic
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