[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

£0.—518 Fojlas A Jlw V& - Glicnls cdains cudligy eutigo dao

W5J9098 9 (2l 955 3ud luwoguod 9 () Wl Y o3l w5
RERVVIP- |

A e

Ol e sl e oy (gl ailane T Ola sl

\Ee/27/V 50h 223y & ¢ \Exe/2E/ ¥ sallio 8L )S &)U

VLN

Gl gl dlag 5 A5 2alS bl dul 3 5 g e 5l pibises dolis (gl 2 53 U5l Lo ol aiad 55 1A 5w
O3l Gy I3 s i ol Gt 05 o sl T sl go G 5 La el 515 S0 28 380 5 ol Bl (K
el Gl O (5050 5 ploand (S5 Slooyax 2 S5

sl plnil sle 1 e b e oS OT Wl et 55 O3 e s s ol el s axdlas cpl tle B, sl
S wses iy b L sl Jz))mu@)-qu,_;;g;\u:ﬁbum_@wrqu\ S 4 ged andllas ol 3o
el e Al L el kS gy e g g0 VE e 53 sad §ole pa sl B S pladl (glai
5303 e R e g b a5 655 2 (i Sl ) eIl S 53 et bl s Gk Y Ll
el 43 S el (S5 5 bt S sl Ll s

Sltadas 5 Ol e Aul s 3 (Total Organic Carbon) JT o S S5 <oy 5iS i Ol S sls LS bs on s tla asily
)s(Mn)}K;‘j(Fe)&aquvsupW.:)JJL;;I@.a PH 11 5655 Lo 3 VAT 5T 550> 5 4 e 05 ol
Oee Lol LS sl 0L ST Ky Gl 5 0eeli 3l i 31 ooy oSl Ao 3 AY 5 QN0 5 a0 55 051 o Sl 3
OS5 G s s 5 il e Bl Sy glasln i 5 Ky i oS s gls pme Sl s 5 Ol ke 5 s
RCOWIVA L IFPRUS: B PR PV VeSS R W

s BB S0 Ll s 5 1) S 5 PH e 51 (S5 sla bl Sl o il e 031 oS sl DL il 1,8 4o

s e Al Ao VY sl 1 (S50 la el 5 axdls ol la el o)

Gl Ol S5 am 5 olbiowd 505 Sls past (O CudS o 055 Ol Wltadioat (55 031 Lia 1gelS oolels

[ DOI: 10.52547/jehe.8.4.450 ]

Ol ey b (gl dhaie O lojle 1] gl o g3kt
SAVIYAIPAY ules o,les masoomi37 @gmail.com- ||


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

(OB pags

oot SLla3T Sal e oge 5 il by asr ol
S e Sl S e S S Ol e
5 ohne Glain Chle S5Ol pler b Dby a
Ol alens Slaoyas K o atlis Of JIolsS 5
5 ol al (Sladds Ldal ¢ 5 50 5035 e Bl S
CIPH Fsls e 2 T 51 Spm oL 5 Sl dbeas
s il o o b e et L o g 5l (S
STl S OTPH & O aias gla s, i oS
Clacly S o s Laols S Pl cde b sl
sl o3 I OTPH s LB SW1 ey ey LGS
5 Sl S e 5T S A Sles bl Lowl
Glel Sl olzlasl MNaes e 0lii ) ol S
ur_mglf)\};:a il sl S 5 ey S (sl b
A s g LS ol s 5 Slaled sl e
RO U [PV S0 P VNP P PE Ry P BV (L
Sy el SG Ol 5 Sl bl SGoa s s
05 Sl ke DS s Sl o jm g e
Sy S B 0es Olj U3 e e i ) (S Ol pe
8 J5,08 (58 el cul e o5 e i ST
TS Ll s WS s e el GOl
5ol oS i baltadal @ (93555 o daaxl s
ahai GBaal a8 18 ealin wl s se 0l )
ol Lol 5 (e ool xbhw glac]
Jole T olge B g (2lojuiS 3] 4y aly slaas] b
Jole 5 o35 03 ST s 5T 3 G 03l T sl
5 aps b ol oS C il (g e sdiS US|
3 g hox 3l ks Aolis (gl 5 Fals 58 2S5 S
(St s I slpe Ol ST Sl Gl ol ) 3
Of i )3 Koy 5 g oS slaml Julye i 5 xS
S 53 63k Uls O3l cpl pesdle s s b e eslind
sl Ml Lace S e us s g SL

¥O) # 1Fe leasli ¥ o lach aleha Jlos ¢ dasas Cubligs suisige dlas

Ao i

i T s s e (S s Slana

035 sl Bl e DT hS oS e ola el
e Gleslan 35 ol Bl e Sl OF s
Sy G 15 e Ol s s 5 (g3l W
wils OF 51 3l o)lse 5 Llew [2alS 55 (glodiS s
Ll 5 mle CadS s alEslE olpen T3l
3l sy (i 5 (S ol b Ol oy
o P Gl e S A4S Sl sart S
Jold (s oot VT Fu sl o Syt 4
ek (S ol s S e 1 ole el
tbont Glaod VT sy 3 o Jylons Sl JS 5 s
s (NOM) =l T slgs ol a Mol Jols
(S Slislesl s Pail e laaS Sl Y e
S50 5508 5 s o 51T (K5 Dl pans o jege
3 Golmn 5 bl 53 opl 48 28 e S
ol 508 (Sl Al e e ahas Sl p
Fssie S s Glee slge g s Chle as ts Olge
3505 Olgny b OF 5165 O lane albragias S
Tl e oy slS Gl il b e sl el e eslinl
GaslS lge o am Lo 4y Vsano o5 O (Y &j505
Sl b Ll Al e sdle L;J%Al_.ﬂ;ﬂ AR
S eSSl il o508 Sl gole 5 I lad
ol Al s S5 Cgllae a3 sl 5 plan
Syd g il Canb 3 a8 ol bl ul K el
Jls Olsie oy il o Sy ol bt slpe Jaos 5 Y sans
s e Ol i KOS 53 SO ol laa s
NN T L RT RY RUC RS P PREY
oo Sludis jeaie S S iolia s al s S
o pen ol 25 e S35 oS o ol B 505 o e
23 Shelsl O a6 Glajlilal o 5 3K L


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

taldl T (S5l 5 laasd 558 Sliopead o 5 5l Sl L

E el i by e 4 o she JY5 s
il s (YA Al iy e 5 gy —ain A2yl
O il gy O 51 Ledny VT ol s 05l 3 5,8 5 Shas
YUl Gl bnste sk a5y O3l aul S sls olis
Oyn & $3303) A 5l s Ol 5l &psaS i
IS SalS 53 0anlisl S8 ey s 0 (05 s
Oen 5 S8 b g5 Olghol Of wlaioas o3 T op S
e 2l w55 031 S 3l 0L mls A el (YTAO)
Sl o3 5 b es SIS wlraniar ol 3 ol pls3kS
Mo s eslan il 55 S 08 anl b3l S5 05l pede &S
Ol CatS oS das e 0L Cilies Sl mls omen
5 Ghee dme sl 3l OF 53 031 ML S seee S
Jos 1 Ble 5 dms e 0LES 2815 031 b e e 4y J sl
g 2l 53 O3 s tag 3 b e sl SL ST A
O3 i ) e el sline O gloedy VT Ol s a0
S Gy i ol oY Ol i b 0Ll s 5
ol el bosd wlsl pul JSL 5 IS ast oo
53 O3l i cnl ol e i Gl ol 4S5l s
S 3o s e kiS A4S bele G Ol pe 4 ol 5 O i
5L 5,50 031 Olsee 1 3L o el Bl 15508 S 3
B335 olas 5 amloee (55b L O 15508 Sllas s
B b Ol s ame Oloy e gl a1 slledl 0
N S 33l o S 5 031 VL slie e a3 el ]
ol IS G Ml O Slasie sl s pH sl 4
Slo y—ar p 5 O3 S DA Do
0 s o) Gaeldl Of (S5 5 aberd s 53
bie 534S aal e (sl Olad 53 o 048 wilbsaias
Las o p oromed el 485 515 ) 5558 Bl
831 535 Olen et b Oy S ST (slo )l Sl i

Al o andlas pl gyl e Sl A,

Claias 5,5 5 olacdsSCd IUT (YN0l Kn
ool Sl 5 sl plil 15 031 1 eslinl U Sl
o 5l Of (S gl eyl a5 o 03l 48 sls oL
G 2 2 S Ll sy i |, oouS 5 EC pH
) SO SNV JE AN S = Ui B [ UPUR Sy P A
(YY) eyl 5 O NVs,ls Fe*®,Fe*? gdeSL;"m_w
ey 0155 o b F 3 25 50 ek ) a8 sy 0L
il sl I 5 O g3 Jsb 5 s e 51 0
S 3,8 o K& (NOM) ks JT5l5e 0 gudaSt 51 I
el S S o S sl 8 0 S ST 5l le
el s LSl S el gS
LS 5 p 5 edes 3 Al Sl 5 s Ol lags 5
OV P S S IO CSVAAL U RPN L VR IO FE T EL S P
Slge 03355 ol ol s 34 e uﬂ Slge JK—3 s
slge s by ol JpShe sliws L5 SV5b oy lils JI
KB S sS SUS 5 s (R s JB 2
oI e Olopen sy ol (pliled o s
SleSUasy slp bl s 5358 o O Jghoe O3S
52 V) O 5 Gl s a3 e Lge s5lsn
Gl 3 eiSlinie 5 O3l w STy A LbT ) 5
(TOC) IS T cp Sl wamm 5 L oS Wsls Ol JI sl
I slse Rl s 5 talS Sl a5 05l el O
Sl oS S 5505 G A on 208 o b
CSes 5 0Ll 5 ey b ol aia 3 S
C,edS Jals el S5 031 ey s sl ol_is (YYA0)
sl Tagi e AKlesl Ll s s T TOC
AT Lyl 5 55 oS Wsls QL2 (Y e e e) Opaly s
Tasdn IS IS 5 CosdS SR el 5 05
sladly LIS SLsol (VFAG) grany 5 ol Sll
el L, TOC Gl 3 by Ol of Sl aiar il

33 TOC Gl dis s oS sl LA sdal Sy Cl:q Aisls

Ve il F o jlack ke Yl cdasas Cacdlags uusigo adae YOV


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

(OB pags

ol izl Ol CudS il ke 4 YY) Jle s Lol
03 (Ol o) 55 05 Al S s jluslnl b 5illas
4SS Byt o il 02 A S el S aia
Tl bl 1S ag Gy b Lol gslas by,
O3 e 2l 5 5 03l e ATy 4 g gt <l ek
£ oo o paS Sy wly.gﬂ\wﬁﬂp_d\ ol 55
Aol 5o ol sl il 4l TE p ez 53 5 4 ged
s el O sai et Gl fowe 5l pasiie Sl
(ol 55 031 i O3 (s 2l 5 (55 031 Sl O
St ol sl Sl 2 V/0 e 4yl gl
5055 glald e 2 1) (sl o Ol s 3 S
6 g0 54 1 0T 51 e dloldL L 5 (641 5 4 5es 31 i
o ol o S8k ol o 5 eSS gl
s s ot 3 Ogel] Gda s b el Lo 5 Coale gl
o el Jlesl el (s oMl oS ol i sad
b obes Bl L sl sl s fsles 53 05,8
Il o8 ila3l & o 5 0l (IS 15 5 by,
SS s etd all iy, b psY Slaslesl ol ol o3l
ot e B sl (S s (e el s) e 3l
5 e s (Sidsm 5 olerd S sl bl
(55 O e Slikes ol 5l Ll Ol i o
Rl e 03 e DG DS et e L
Tl a8 el b el
ooled 5 oy oDl Lgdy) e Jeally s
338 ol ST AS Gla bl (68 oIl (sl st
Ao 3 llnl Gledisy b Gillas) Jsr 5o dbraia o

ol 0l eJ)jTT' %Jl%

YOr & VFe lieasli ¥ o jlach aleha Jlo ¢ dasas Cubligs sensige dlas

B by 9 Slgo
sl e 52 5 (9390 dalllae ©jguo 4y adlllas |
oAl s 5503 S Al s el ol ) 2
RIS C;\)ﬂejsq Oltaiss 5305 e Al
A Sl &b a4 (93505 STl sl el )b
V3 s oS Ol il s sy 5 e ueli 0333
b o oS o) S35 5 Stz e Ol gt (e skS
SEVVYR 5 aids 8) 5 az,s 0 LLlar Jsb «laxdse
B VAN 54285 00 5a 0 Y4 LlLdl s o0 5 B3
3 s 058 ST wlbtadal 51l 0 1 13 Sl
walsad o) el o by et s 5l I
Tov e emihr Sltadas gols oo e b b s Ve emithr
eld S5 O3 ey Ml bt adal 4 93505 of Al
5 Uals 1) e I laae 5 o e
3 e S e Sl (A=l V) A8 DYt (gladm 5 5
(U=l V) V)t ly awasdai oY slosl 2 b
bl ol B eSS ke bl 5o 5 el Cola
5 (s Yolos cou ki) s gla ald o of 51 is
e 3 08 30 (Usl5 A) A5 oot sla ks w5 i
23,8 o (e e Ve ) T o pts O 2l
Ol LS & 5 L) el i 55,08 O35 ) s uled 5o
VUL S HS A 51 b aan IS Olse Jl Cilioine J 5
Oype 03 35 sm Dl (O3S 5 dm 5 (W i ¢ S 5kS
a5 bt e Sl ol bshs 4 Shey oSl s
J‘uuwﬁquggﬁ@ Ay o b e

sl enls QLAY S 55 (ols p wges B 5 e o sS


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

taldl T (S5l 5 laasd 558 Sliopead o 5 5l Sl L

V'c\_’.l;'-c\_g_,a?a\_.yé;j))rb'— ;.)TJE.:SL;&J;»\)L'I_ L;ﬁiaj!x\élﬁ;)\.ul;“l oled 5 gy Dl ‘Lénij)‘ut}@d\)j:..u:\dg.\.;

J)UJLZM. e)L»..i: L;"QLSLQ M‘)}Lﬂ) ‘5}5 o)'l.,\.;‘ ui'ﬁ) Q\,:.@;J C}; )”‘"')Ll [ TEY)
-HBso. Standard Methods For The Al e PH PH \
Examination of Water and
Byyy. waste water S Jhay 4 ooyelS N_J.MG.\MQ)JJS [GPPRLY Y
HACH & . 2100
Aoy 55> DRO00O Al Toc v
HY Yoo Standard Methods For The oo Sl o b o S a L §
Examination of Water and SIS TR JaSS
Wastefwaier A o5l oKaws
z)j&.” FLCIR
CY\Y. Standard Methods For The o b g S b o S < 0
Examination of Water and BraRIr e ?
waste water Lo ;
C,Y\\\B, ™)) s o b 5 Sl Fe 1
AT\Y B, YV\Y
C,Y\\\B, ™)) s o b 5 S Mn v
AT\YB, T\\Y
A ot 25 DRY000 PRE ToC A

1.8l digai Jo 2.5)lyy aigas o

Sxyp b ol

o3l 35 Jo

Sjlw aizd g slasil axlg

o Uil b

Sl 450 LG 5 s o)Sg_.JTAJL;'-M)) gT%Mngjér\)flia A JSb

Jgmad Jsb 55 6l ahad 4 35,5 et T 508 Ols
Olgpens Ol s 4 Vsane a5 Ul o oopline alis
WJsbs (S IS 5 s a5 T olpe Glas 10
Al Of s b oSl S 5 L eSO
s 03 gl s ,b 05 Dl il oS Sl 053550

6JJ)JHJT)> &)CJ‘M‘ u:i»t:x sl 0l sdalie oo

03 BB duiual &3 53909 T S )
Wl G253 Y=o

033 sk 5> 2p0s T oS St Sl

5 VA p5dS Bl 4S5k 00V INTU) sy

4531.3 QL.:..) LALs_..u)J.: k:a_w‘ obﬁ /\/YNTU CJ)).,\S jSS‘J}

VFor Hlhwls aJM‘MJm‘hPaM|*H&@A4J¥ 4 YOy


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

(OB pags

Oher Al S s oS Ol Wl adal @ 5355 ol

.wlaua;)ﬂojj O3 S Al 3 5l Ay 5 S5 03

Sl el sa Oga—wL)l Hils (—w) pr
ST S2dslon 5 lesiisSaped
Siop 03150 oSSbe beds 55 03l ol kS s
Sl S0l 1S a0 LS el e S LS YV
NTU fass epss dob 53 eded (35 031 St T o)siS
YAV CopdS Sl 5\ oy 0dS Bl oSG sk 03 52V /VE
S sl O s 0T 0l et (S8 aS ol oy
oSl il sl esls OLES (V) s 3 el 55 0
oy95 Jsb 53 el 3 53 O3l e ol Ly KO Sl
5o adls— o YK Bl 4 sk s VA s
(F) S il o olo s 53 VY OF Sl 5 ole (s
ﬁauwojlu:ﬁquuqéjglﬂg:gsxb
PH Sl ois oSl ol o o3ls OLES (i o35 Jub
dib e MY s enss b s edid 5 O3l e o
o 031 3es 53 ke (55,8 53 VA sl pH Bl oS
Lole 5 55 A8 550> 5 pH ;Sl»jg;&uﬁpi,gsv
Lit}{;_;.ul{juk_wﬁrﬁ,l:s'\ﬁzws@l;ﬁ
)Jeungj(Jﬁgchu-ngH Sl S5
T TOC S Kke das o 0S|y i 0555 b
S el VEMY/l iass oyes boysedd 55 03 e
© S s 53 sl e VA MYNOT Sl 5 8/ O Jila>
S5 03l G el s el ol 3 TOC Sl et S 005,
O ais Sle el 0l 03,51 Liash 0y53 Jyb 5 el
iR esss dsb s el s S5 050 e o ;> Mn s Fe
VL pFe Blus 4 sk e 2 2 e S e 0/0)A
5 B ol 2 S e Y L O Sl
ol 53 O3l e ol 3 iash o3 Jsb s M Sl
OSSle d e Sk St sV Ll

YOO & V¥r lieasli ¥ o jlach aleha Jlos ¢ dasas Cubligs sunsige dlas

ool CIS— DN s oys Jsb s Al el o
5ol s d s CdlS— S Y S Blue oS sk
i Sl 3L o olo 5 5 ol pagys A OF Sl
S9d= PH Plas oS o Wl ALY ags ey Jsb s pH
5oL egr 3 ME ssd s pH S 5l 5 50 VA
VASIPH Sl ,eis o5 gdme S H5kas B0 o sle )8
asta el Sy S a5 LIl e AVE )
S e 3 Wbt adal 4 (5355 ST PH &S 355
G sl el s aMn sFe ol s Sk ol
DSTJL:A VAR APRVAY- gy P AN A ST P W s
Aol Sz 50 Ll Fe Jilis a5k o3 g 2
dsb 53 M sl 5 Blas ol 2 e S e /Y L
Ul oy abs il 4 3555 o 3 ek e
R G TR F i G N S WAL SPRVAR
ol Ol s s plnil Jsb 3 @ fuds IS Sle ol
035 aSa e oS 5K Vs sl b abal 4 52505
Sl Rl o P Sl S s Bl Ol 40 sk
eSS s ol e 53 oS e e S5 S IV
ol Ol s adus IS ol wyy ele s s S e
La s S Ol juis Ol o8 das e 0lis (VISKS) 63505
(ol atily iol58) Wy, Oleasl 4y Olies 3l Jgurd oiS
3555 21 Ol 5 Sl sla Joad 3 45 S Ol e 1
3ol b mad 03 5 S s s Al ial &
CITOC ol i Sils el K55S Sl Olios
Ao MMl fasss esss b oo il il ab 4 3505
2 ) e ST b aln TOC o oS sk Adby o0
I aeal e ole .x;a_w\);,wﬁjﬁfﬁdp O/A s sle cps553,
S slse IS Jalil 5l Sk ole kial ;3 TOC _2ll oyl
53 e dsl Ul 5 LG AL s a4 ol s ks

Ol o3 eld S5 gla byl Ol uis L, 0 6 gla s


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

taldl T (S5l 5 laasd 558 Sliopead o 5 5l Sl L

T S sl oy (6, el L ol pas oS3l a5

ool 55 O3l ol LS gle el il wdss 4 55,5

J—}‘) QJ) d)‘u:-:[ JJ-«<-LQ-C’ d‘)sdn PGSR IS W &;e)l.b\

C,.w‘ ol AJ)}TTJ}J? L Lﬁﬂblﬂ d.\} DL J)

55}).; cl:u‘ J)L)J PYS Lf) U)‘u:nf&JT‘)J aJ,éblS
Q\Jﬁﬁ A_Q‘.)}b 03 g g.,_*sﬁj,:ﬁf fJf}JS'«“ V/4 S 9d >
P eSS Y sl e 03 S e e S5 S
Q\MJS.LA)) c-\()_{_.;).) C,_w‘ oujﬁl‘)bg.,_:&a
a)ijj.bjéo.Li&ij‘Jiﬁ;.)T}(:l;'-;.jjbagpjjls

RGO P AP Y QLJL; U’:‘Aj}l

S gl eyl Gl s 55 031 G a5 Ses Y Jgda

Sl obkl, ol s o Kke 53 Sl P Sl 3,
() oA 3 o3 f“’ u]
al \ o/f NTU 998 )
/0 [NV -IY ppm Fe Y
AY [ VA -\ ppm Mn Y
VIY 0/ 2 calls— Gdy %, ¥
Yo JAY \/a Y/f pug/m3 Judg l5a o
AYNA s AO ppm S Js I3
10
8 -
3
X 6
kel
Y
=)
S 4
2 -
0

G,y s aige il

— (NTU) Sog,alogle

NTU) Sog,0 1o 150 5006 oose

4-'1"4':""’4."4"&53_9)} rb— \JTMWGM ;f'J Q)\UIQ)}JSCJ'M‘:YJM

Ve il F o jlack aleia Jlo dasas Cadlags eosigo alae ¢ FOF


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

(OB pags

12

10 1

S (00d)

Sy 2 adge s ole;

t-co) oS To ¢l

— b

S 10 150 508 Looe

(pt-co) ],

Ny Q)'\b.j SPRCH WL g (1)

s 0

Sl

aral 4

Sl

T T T T T T T T
© ¥ & g 2@ ¢ ¥ d 2 9
® ® ® © <~ K K K K ©

[ £2-50-920z uo JrJeswnzgeays| woly papeojumo(q |

Gy s aise il

Sl s 1€ JSo

o> CTpH

R,

=

2

E
i
21 = .w
y 2 "
1] 7
=] ]

4

2

YOV & 1Fe lieasli ¥ o jlach alcia Jlo ¢ basae

[0St 8auel//ySszs ot (10d ]


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

U:t‘:;‘ C"J‘"’"@“JJ:‘

s o 5 ool

é.u.c

aldf o (S5alau g oband o< 58 o

(8w D0l

&Iy 2 aise s ole;

TOC

NES

1TOC

s ol

Sl s 10 S

L S5 ol el TOC

Conns 0

S ol e

il 4

PHE

Guy8ris e (e

[ £2-50-920z uo JrJeswnzgeays| woly papeojumo(q |

Sl3y 2 aise s by

S s IS Sl ks o S
VEe il F o jlach aieha Jlw dasas Cubligs swiigs dlas ¢ YOA

RE W W

<

a

EN

u.

-

Re]

2

Y

- o
2|}
5 | ¥
3} 3
5 )
= A
Be) a
Se) b
" D
9 a
)
1|32

sl

[0St 8auel//ySszs ot (10d ]


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

pde sy (30500 Ope) Sl L3 03l e
NSO PSR E R TSI RC T AP PR R RO
e 5 Sooder DS s s e a amen 5 S35
O3l 5 4l 2als (O3l Lol B8 wles ol Sl ol
DA 3 5 e ot S5 03l O3 1 O s el s
Jslowe SPH o s s s Ol T sl S5
et 5 sl OF 53 555 0 b 5L 5 Aol Chale ol
PH das o 13 50 o |, O KL 68 ol 456
WSy b sl dap 1y Ko Gl L3 pH
JSi5 5o el Gla) 58 5l (S s e g fge opsS
CIPH Sl o Kle il o lo3aS il &Y ponme
MY sty o5 dob 53 et 35 05l i 2l 5 plt
e 4 a3 e 0L a3 S plnil (gla o 1 I il e
2B L aS 5,08 I PH s rkelal O 0 sl
e 33 (YY) OLKa 5 Qg yge 5 (TVY) sl
Ll 5 03 p el s g adlas plys sl
Szl 53 BLsds 5 35y ki) S5 05l 0 S ds
52 O3 Gy Gy (KBS s 5 (55 05l O35
ooled O3 0551 oS eomen 5 (Lajssds i sms oo
ST L 031 Bt (05 Jsb s J3lass A 3) ST L o)
Sl L STy 05 O3l 5 ol 5 43,5 Dy o5 4
sl hals Of s 03l clle W T pb e 2ol 05
O3 S Al 4w 53005 ol ST PH 03 oL 1 o
JeeS aoder JSsly H s s 4 O3l s 4325 (55
3 PH Olyes 53 ool iS4 3 oS Ul e GLisl (OHO)
LS 5l 5K 5 ol il o Bl S5 03l el B
» el bl o was Sl sl O mbe b olar s
ok il Sl solilead slas sl b a5 sl
Ol 5 pl Vb bl Jo o ll peses Cdlw 4l

sl 5% 5 oAl sla SL 5T 5 d i) e Mg

YO & VFe lieasli ¥ o lach alcha Jlo ¢ dasas Cubligs suisige dlas

e e bl S Ol el a2l Of o508

SosdS 3ph e (5 Sl bl adas S s Of S
il o3 TUBUNTULS ) 51 meS b awelsl O
Sl 5 Glae D13 05 SOLL G b 5105 (G5 0))
elad g @l 3 1 DopdS Gl Dl pe S S L
Gl mbls 5 2 55 03 G 8L S sdal e s
Sl s a8 Sle b aslie 5 i8S ahesr 51 S5
Lol g5 O, edS Gl Glekily a8 das e 0L (8595 fl;;
A3 WY s oS O Glbrad a5 05l e
5 osane asllae lS b O30S Gl Ol pl Al e
33 65 O3 e Aty LS bl s (¥4 Ol
Dol Slsean g Aoy W L ol a8 GyslS Gl
Gl de oS (K5 55 Ol S 53 4 0ls K
Sl e Al K w s e sdalin O s o508
MBI &l A 51 8 T 55 4 68l K55 blio
S o sl D 35 SAS IS e 53 0T s oS 3y e
— ol ele Oles oS O3l Aol Vane O K
Ol Ml o las bl 3l 552 e Ol wod SIS
A2 A e S e\ ol SalaT T U5 5550 SO
S Cabs B s bl A sl e SIS0 elie G
Sy 0l 3 il sl 5l el pH 1 b K Ol
(e Sl Gl 0lg e 1 Ky i S35 pH
S sdel s s My ) O ST L s (g3line
Sy adexr 5l (Sosb glo bl 55 2 55 05 S L
S das e 0L L;;j)”ughi;)wﬁppwuﬂjgi
NPV RIS S S SS (-WIR U e SIS SHRU N POy PR
OLES b ey i3l oo (o3 V/T) ol Sl 5o oS
Sl b S 5 b Gl L e 8 J b 53 4 a3 e

S il S P 03 55 Olpe Rl Bl L s (655


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

taldl T (S5l 5 laasd 558 Sliopead o 5 5l Sl L

Sl gyl W5 Eele culg 50 a8 4y sy Bl e
(OH) JS ssten ISty 3 Slpdy 2815 Sl 151
S By .Sl OHY ladlCsly 550> b O3l 4325 555 0
a3 OO laJISsly JSis il o il pH s
Sl i LpH e SO L Jslowe S os ly
4 JeSooder Sl pl Al 2 (OH) 4S5 508
Jos (031 85 o S pa—3) 03l o sl Silel Olpe
B LUl P e e e
O el bS5 s MIN*2 A less 28Ty el 2 051 L O
i Sldes I Vgame 35 5 o LA MO O3 o 55
25 L mls ol 48 75,8 e oLl s A 350 pH

Syl Glggan WE-VA s pH) 5l 655,

Slosad 5 303 Sy e sl ol (s 5 pab 53 ot
Sl Gls g sl 5 4

5ol S e
ootk H s 5 edd Sl Fea 0l b s FE™ T S
TVoomPH s iy Sllee ol S 555 e Las Fe (0H)s
sl o3 0il s Jole (O iS1y) 5,8 e el A L
el 0l 03,51V B Y (glgiSTy s ol Lol ST
5> Gl nl by A3l e PH I s OF s 051 s
O gl A ST 815 5 dm3 o (23311 O3l a5 &5 PH
S U LN VNI e S CIPSS P PPUI S PP AR
V3l S PH s ol sl sloes 53 Jslms 051 48 35 o
O5 JsSse Olgie a5 dos 21y T L il el 3L

Sl O3l (go57 4355 4 PH 18I L Ll 5 g g0

oslaiul b)de\j}LﬁJ}df’fd’&

Jdge b oylas
2Fe*" om0z 3 9Fe¥ w0 5 Fe(OH), ‘
Fe? +0, > Fe* +07s \
O, 0O +o, v
O +H,0>0H° +0H" ¢
OH™ +Fe* - OH +Fe* °
OH° +0, - HO, +0O,(6) 1
Fe? +H,0 — 0, + Fe* +20H" v
Mn*? + O° + H.0 = Mn*™ + OH + O A

Mn** + 40H" = Mn(OH)4 = MnO; + 2H20

aS Sl U3 AY sgd=- MN Gl s s 5 4Y/05 50~
el G Sl aal s s by el VL Ao
7 TV Lsls Sllas gmls Vajls Jlgsen (Y41Y)

O Ml 2D sy p el el Gl ey 5 S
33 05 LB &S sl ol 5K 5l Gl s 0l

Fe Gl ao s a5k .ol SNLMN & s Fe Gl

VFor Hlhwls aJM‘MJL&‘hPaMlA@HW@ ¢ YP


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

(OB pags

UKJL:,« oS sls 0Lz el Jos o la ) C:LJ AN
ol 2 oS e OIA 350 (53555 T 53 TOC il s
G s Al o o i O s s llinl ) i &S
S Al 53 TOC ol 0Ll 45 a3 o OLES s plo]
Al deo 3 WWAY S 5 s 058 Ol bt s 53 0
2 Ogel3l Sy B L kel 53 eal ey =k sl
eosl Ja s a8 S plail (gl s L aslis 53 TOC il
das o 0L (VYAO) OLKea 5 Olal s 5 (Yovs) O
S S el S5 05l Gy ARl Byl s S
T 505 63555 TOC Ol a0 St oS 35S0 IS I
et 52 (YY) O 5 O30 lan 3 (62 50 anlllas
S oS ol 0L (il pall ladl b s 0l o5l
Las s, TOC s, S8 ol Sle S5 0505 S5 o)
romad 3 YOl s OLKes 5 o sans Sliied il
ol rtD.L.:‘ S ) @\:3 syl Sl e adlas - @Lij
b —lie Ol s 5 550 Gl pde caS Ao o LS
Slyend ol L0l elad 0les 55 oS S35 ol Cois
S esrass @l CodS Sk e 5 3505 o (23
O3 e Ay ol bl Ladaly s 08 36 el e alex
Ol s K S sbml Glaslw Jiy 5 ) G 53 S
sl Jalse pl omen ol @ 5 IS alex
NSl e JulS BMotl s e 5l A1
s boisks b O3l bl Goy 3 Ome (S
DHE 5 Jalse Sos ahex 5l 55 Losipds o5 imes
S S sea L aS AEb e odd S5 gl bl sl s
Gl 53 |y dmly blS Olsm B 555 sls 13 aalllas 3,5

WSS, 5l i oS

ol 80 i Qﬂ.xj}j.i;a‘&ﬂ sba bl

P @ ¥ Ll F o lach aleha Jlos ¢ dasas Cubligs st dlas

53 s MBS Sl ol O o bl S sl ol
5ol S ol a s IS Tl 5K G
s s slemd & S o35 S s 2 il G jme
war s (S pbS) wie o)
o (Jgloms 0581 Rl 531 / faS) ol 8 ) o
G 2 S5 218 4R b Las e SISl sl

S

Aty 3@ b IS Gl DLl 4 e e 0L sl ol
SUNVST § IFPR PR VNS e EEPUF IS S SR
i a6 bl s eal C iy =l e Sl
ool (sla s 5 b aslio 53 @ 5 IS Bl 0 gl
S das e OLL (YY) OLSn 5 osame ooy ab S
S 503 il IS GG A L IS Gl 0l i
Lyl s 5 O Lol eles 0ley s 031 5ss i lale
e TAB g Bl s G505 O (S
sa s IS a8 sl olis (YY) OLSen 5 O 5o
23 P a5 e s ol (G5 00 Gy b S s S
sl b s, 8 o )3 i Cow i Sl g5 0 i
S Gisb ol e o Gl 0S5 s T S s
Sy oS ol Jolss e 5 &S ol St T 5150 5 0LS
3 a8 Vgons (b slail 5> JT 05 clle il
Vol 2 e S ket Sl S e sled o3 s Ve
Slis 5SSbe 4 315 LS el oo s sl s ol
M/l rass oy53 Job 3 albtadab 4 g35,5 <1 TOC
oo il 53 2 e S e MO OT SIus 4S 635 AV
Sl 5l S ele dil 53 TOC il sl ol 1 il
Sl 5 obb il s a0 of 53 ks JT sl U
) Oen 5 o pans Dlidos b b aS ol sl
kS Ol 53 s Sl ks Wsls OLES &S (1TAA 5)TA
cillas 3l bl 28 da gbaT 4 g3555 JT 5lse
S5 85 O Sy A6 s 3 edel Gy il

S0 2 s OOl S S sl LS dl.w.:_,.a}_ﬁ]a sla zell


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

taldl T (S5l 5 laasd 558 Sliopead o 5 5l Sl L

Jols LY pde (62555 Ol S 5 s35 0 eled
O el Gas ol sS Il o pme 53 558 BLG O e
ador Sl 5 Layssedes ol 5 rmen 5 Laojsetis by
5 O3 ot Ay ablS LmalS s LS 5L e
5 bt S Gl bl G50 e oS Ol Wl adas
wen opl 5o oY (sl LI L S el (S

..>.>J§ EY O

ej}ﬁ: U‘i‘ fl}u‘)Je’SMl}- M‘-}mﬂﬂ} J;:;L..»‘d..:lg)(
5 S iS sl rL?u'l Iy f).‘y sle L;;ALM} N LY

.Jsjfdn JPIEREY

References

1. Mahmoudi A, Shafahee H.A, Roudbari A.A. The effects of
water ozonation on disinfection by-product formation, J
IJHS 2015; 1 (1): 32-35.

Kazi T, Virupakshi A. Treatment of tannery wastewater
using natural coagulants, J I IRSET 2013;2 (8): 4061-4068.

2

3. Hammer MJ. Water and Wastewater Technologies, 6 th
edition, Prentice Hall of India Mass Market
Paperback Mass Market Paperback 2207; 137-158.

4. Majidi M. Optimization of the Flocculation process and
continuous filtration for the purpose of a preliminary
purification of sea water in order to reduce SDI to enter the
reverse osmosis system. Master of Science Degree in
Environmental Engineering in Water Resources. (M Sc)
Islamic Azad University, Science and Research Branch of
Tehran ;2010.

5. Talebzadeh Nahr N. Study of physical and chemical
properties Water output from household water purifiers,
Master Thesis in Environmental Health Engineering,
Tabriz University of Medical Sciences and Health Services,
Faculty of Health 2017 ; 4-10.

6. Masoomi B, Jafarzadeh Haghighi Fard N, Tabatabaei T,
Kuhgardi E, Jorfi S. Evaluation of pre-ozonation unit
efficiency in turbidity and TOC removal (case study:
Kouhsabz water treatment plant). J W Eng 2017; 5(2): 91-
100.

7. Theodoro J.D, Lenz G.F, Zara R. F, Bergamasco, R.
Coagulants and natural polymers: perspectives for the

48 313 L W ey A3 WY S AY AV/0L
Loys pSle 5 430 (550 ed PH (555 2 O gl 2
Bl piman Ao 3VVAT Ll ), TOC Gl
oS Sl Al wial S5 05 i Al s K, Bl
Gl Ao s iy g e s (A, Y/) ;;.J})VS)M
N Lol plpadesls dexr 5l (S 2l
clale g5 il Las sl lis gla ey @l:;. R
Al 5 K5 Ol il aial & 355 2l & iy Ol
S 1 il Ky Sl s B 2al Xy, bS5
PH s sla gy 6 315 0L W) s Cppoma S s
5 S Candy ool Lojl eled Oley e 3l s
53 S5 bl ey 53 35 ST L 05l led O e (S psen

Olos L O3l clale 5 555 Gl pe it won Bty ]

treatment of water. Plastic and Polymer Technology 2013;
2 (3): 55-62.

Miranzadeh M. B, Rabbani D.K. Chemical quality
evaluation for the inlet and outlet water taken from of the
desalination plants utilized in Kashan during 2008, Feyz: (J
KUMS) 2010 ;14 (2): 120-125.

9. Nemati B, Sadeghi M, Fadaei A, Sedehi M, Azari, M,
Mohammadi, T. Investigation of color removal and
turbidity in waters containing natural organic matter using
Combined system of advanced coagulation and direct
filtration, J SUMS 2016 ; (2) 18: 122-131.

10. Kale VS, Vijay S. Consequence of temperature, pH,
turbidity and dissolved oxygen water quality parameters, J
IJARSET 2016 ; (8): 186-190.

11. Masoomi B, Mohammadi R. Principles of water treatment.
Tabriz, Forouzeh 2011; 30.

=22}

12. Zandieh M. Decomposing the red reactive in the aquatic
environment by combining ozone with UV ray in a bubble
column reactor [dissertation]. Kermanshah: University of
Razi; 2012.

13. Ramasamy R. K, Rahman N, San W. C. Effect of
temperature on the ozonation of textile waste effluent, J
CTech 2001; 117 (2): 95-97.

14. Nafri M. Investigation of disinfection methods of drinking,
sanitary and industrial waters, Tehran. Green Head
Publications 2003.

VFor Hlhwls aJM‘MJm‘hPacﬁl*H&@ady ¢ YPY


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Rahman%2C+NA
http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

FAY 4 0¥ Ll ¥ o lach aleia Jlos ¢ dasas Cudligs setige dlas

. Subedi D.P, Tyata RB , Khadgi

.Van S , Andries

(OB pags

. Askari Q, Seid Mohammadi A. Combiningthe process of

catalytic ozonation with the process of biologically
activated carbon of the fluidized bed (FBR) in the removal
of precursors of trihalomethanes, 15th National Conference
on Environmental Health, Gilan, 9-11 November, Guilan
University of Medical Sciences 2012; 82.

. Malik M.A , Ghaffar A, Malik S.A. Water purification by

electrical discharges, J JPSST 2001; 10(1).

A, Wong C.S.
Physicochemical and Microbiological Analysis of Drinking
Water Treated by Using Ozone (Analisis Fisikokimia dan
Mikrobiologi Air Minimum yang dirawat dengan Ozon),
Sains Malaysiana 2012; 41 (6): 739 —745.

L. Activated carbon and ozone as
supplementary water treatment options at Rietvtei Dam
[dissertation]. South Africa: Rand Afrikaans University
2012.

. Seifipour F, Samadi MT, Awazpour M, Investigation of

aldehyde formation during ozonation process in Shahid
Beheshti Water Treatment Plant. Hamadan, 16th National
Conference on Environmental Health, Tabriz, Tabriz
University of Medical Sciences 2013; 11- 9 October,
School of Health: 33.

. Zare M.R, Aali R, Shahriari A. Iron and Manganese in

Drinking Water: Concerns and Possible Problems,J JPH
2016; (2) 3: 34-42 .

. Alidadi H. Disinfectants in water and wastewater treatment,

Isfahan Water Treatment Plant Publications 2000.

. Ghadimkhani A.A, Torabian A, Mehrabadi A. R.

Preozonation and prechlorination effect on TOC removal in
surface water treatment, JPJBS 2006; 9 (4): 708-712.

. Torabian A, Ghadimkhani A, Rashidi Mehrabadi A,

Shokouhi Harandi M, Janbeglu R. Preozonation effect on
total organic carbon removal in surface water treatment.
WWJ 2006; 17(2): 2-9.

.Orren D. S, Tobiason J. E. Preozonation effects on

coagulation, J AWWA 2000; 92 (10): 74-87.

. Salmani Khas N, Bid Hindi Gh. Evaluation of efficiency of

different units of Tehranpars water treatment plant in
elimination TOC, JES 2006; 41 (33): 1-4.

. Mansouri R, Arabshahi H. Evaluation of the performance

of ozone application in the removal of pollutants from the
water of Karun River, SIWE 2001; 48-49.

30.

31

32.

34.

35.

36.

37.

. Shah Mansouri M R, Kargar M. Evaluation of ozonation

efficiency in reduction of total organic carbon and coliform
bacteria in Isfahan water refinery. WWJ 2005; 54: 43-46

. Mousavi SP, ehrampoush MH, Mahav AH. Investigation of

the effect of humic acid removal on acidic conditions of
aqueous solutions with the use of single-walled carbon
nanotubes. J ZMS, Kurdistan University of Medical
Sciences; 2014: 14: 37-47.

. Ministry of Energy, Program and Budget Organization.

Guide to operation and maintenance of water treatment
plants, Issue 177, 1998; 96-103.

Standard Methods for the Examination of Water and
Wastewater, 23RD Edition , American Public Health
Association, AWWA, Water Environment Federation
2017.

National Standard of Iran1053. Drinking water - physical
and chemical properties, Institute of Standards and
Industrial Research of Iran, Technical Commission for
Standardization (Fifth Review) 1997; 5.

Masoomi B, Jafarzadeh Haghighi Fard N, TabatabaeiT,
Kuhgardi E, Jorfi S. Investigating the factors affectingwater
quality in the pre-ozonation process and presenting a stable
model of operation with the help of fluid dynamics(Case
study: Study of laboratory scale in Kuh Sabz water
treatment plant in Fars province), Thesis on Environmental
Engineering -Water and Wastewater» PH.D« Islamic Azad
University Bushehr Branch 2019.

. Morrison S, Venter A, Barnard S. A case study to determine

the efficacy of ozonation in purification processes, J Water
SA 2012; 38 (1): 49-54.

Zare M.R, Aali R, Shahriari A. Iron and Manganese in
Drinking Water: Concerns and Possible Problems, J PH,
2016; (2) 3: 34-42.

Spartan Environmental Technologies Air and Water
Treatment. Iron and Manganese Removal Using Ozone
Water Treatment 2019. www. spartanwatertreatment. com.

Sunisa J, Tinnakorn K, Kitirote W. Manganese Removal
from Aqueous Solution by Ozonation Process Designed by
Box-Behken Design (BBD), Applied Environmental
Research 2017; 39 (1), pp. 1-10.

Masoomi B, Jafarzadeh Haghighi Fard N, Tabatabaei T,
Kuhgardi E, Jorfi S. The Impact of Water Quality Entering
the Refinery on the Formation of Color and Foams in Water
Purification Process Units (Case Study: Koohsabz
Drinking Water Treatment Plant), J EHE 2019;7( 2): 212-
230.


http://dx.doi.org/10.52547/jehe.8.4.450
https://jehe.abzums.ac.ir/article-1-877-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-27 ]

[ DOI: 10.52547/jehe.8.4.450 ]

Journal of Environmental Health Engineering, August;2020; Vol. 8, No4: 450-464

The Study of Pre-ozonation effects on Physicochemical and
Biological Properties of Drinking Water
*Bahman Masoomi

Regional Water Company of Fars, Fars, Iran
Email:masoomi37@gmail.com

Received: 11 July 2021; Accepted: 20 September 2021

ABSTRACT

Background and objectives:Pre-ozonation in water treatment is used for various purposes such as; improving the

coagulation process, reducing the production of trihalomethanes, color removal, removal of iron and manganese, control of
microorganisms, and removal of organic matter. The main objective of this paper is to investigate the effects of pre-ozonation
on the physical, chemical, and biological properties of drinking water.

Methods:This study on a real scale was conducted on the pre-ozonation unit of the Koohsabz drinking water treatment plant

for 6 months. In this study, sampling of raw water entering the pre-ozonation unit and ozonized water was done randomly
with glass sampling containers. 4 samples per month and a total of 24 samples were taken to evaluate the trends of changes
in the parameters. The necessary tests according to the method presented in the standard method book (twentieth edition) on
the samples have been done to investigate the effects of pre-ozonation on the physicochemical and biological parameters.

Results :The studies showed that the turbidity and TOC (Total Organic Carbon) removal efficiency in the pre-ozonation

process of the Koohsabz drinking water treatment plant was about 62% and 18. 83%, respectively, and it has no effect on
pH. Also, the removal rate of Fe and Mn in the pre-ozonation process was 91.5 and 82%, respectively. Evaluate the

effectiveness of pre-ozonation in watercolor removal showed that, by increasing the dosage and the concentration of ozone
injection, significant changes did not occur on further reduction of color and color precursors and the removal rate of color
precursor compounds, such as the chlorophyll a, is about 21%.

Conclusion:The results indicated that ozone could not change any physical parameters such as pH and color, but it has a
significant effect on the chemical properties and reduced biological parameters by about 21%.

Keywords: Pre-ozonation, Koohsabz Water Refinery, Physicochemical and biological properties, Water quality, removal
efficiency.
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