[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

s o b DT aalio (1T gy 9 535998 Jausliy () )
1YAY Jlw ) 535,93 sla sl b yl)das

* Gheins e f%i‘_;,i& &‘CJ) PPN 4l 40 ~vé)\iﬂa| sba 3 h“f\gjé dlas

Ol ke Olien Sy o she ol&ls (el odSils lame Sty pkige (p2aiS (51,53 (6 gl
Ol olisle S wliile S Sy pske olKils Ly ool (5856 SV S50 i S 50 (55950 Sl |
Ol olisle S woliile S Sy o she oKty ool Sl oo Cutllgy pkige o3 S
Ol OsLT sl (S o she olKls cdamn Ctligy g 55"

Pl 5 IS 5 ol S 2 BB 5 ST sl s

WADNY/YD 1 yb ey &b ¢ WWAD/A/PY :allio L) &)U

oJ*S%

s Eels g alanl Gl daaae Uy ol ol 51 L oS canad oo — (So308 STy (S, 1808 § diss))
2 soban s Slasol olunal st sae (IS (eulaBdl slacmu] el S5 o0 (Su)0a 3 sdige sobo alsa
Oloas st oo O olie (RS0 gy 5 (S0 Jaesiliy (s 5o (3283 (ol B Baa 13 0o S GBS yume
il oo

oot OF el e slg dila A 51 Jle 6 o bl o abie oo 5 .55 51 oS dalllae Gl o ey 3 B9
gl A3 (TDS)J slae wlaala IS (gla il (soaSe 51l 5 shie cpl 4 s S aladl (golassaisas olas e
LS 555 = oS 5 eales Sl WIS olul slapaala pHs PH T o slia da s (JS ol 3L
288 S s Ololas s o T s el mlie

SSEa da 5 3 a0 slasly JS (S 5 5558 TDS lome o€ als SLES gy o) s Laaisly
5 (VAL mE/l) ST fio) ssladisly 40 bssse 85 4 TDS Glae (o 38 5 G st Sgosbts il oo o
sla 4o b e i 4 @S Gloae oAy Cp i Ginas el s 4 (WY ME/D) 4 05 0 o ladt sl
oy 550 slmola ol (gl adb o (+/Y0 NTU)LSI cnda V o lack ola 5 (+/48 NTU) s 55 ¥ o,ladh
SAVANNYY (s Guss s sSss oo ls V/0Y =4/ G il adld o+ /04 B— /7 Gu ab5Y Gadld o3
ol Cuws ALY = A o (S, 08 (adls

el 10 5 5as 853 lolas e sl U7 € wan o L dlo oo Lol paa s 18 Sl
Il (o553 JES din3 50 a5 Sloladl 5 45,8158 Ghuly 9550 saiews 5 shds 1355 Sadd 53 95m s0 o i€

.JJ.AQ

[)‘).‘.AJ :%_\—" tﬁtﬂA ((5)‘3%)\9—4_&4‘) r‘;.\:ﬁ)\s.a .6\-\:\-‘5 Slals

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

Ol sl DIl (Sgy p sk olKails came Loty uikign 5,8 *
CAVASYATYOY ¢ jwled o )l - shokrirohhollah@yahoo.com : fres!



http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

Aol o 5 OGS cnl o3 g b Sladl ) e 5 5 s 50
a Jle st 05,5505 et Sapps g
RV PR CUVCH Bt ER PNt - ST IO &
Cdls 5 ol dx 55 A 4 05 S 5 s cp sl S
S s e LS g 1 OB S e
4 035 3 p003lS Glao VT s ( (S35 4y by e
s gi e e i Gl s Sl sl el
0351 oo 0 L S 53 5a3lS 5 o oS e3ls QLIS Dliis
Sl Ll g e s S glad ) (So s 4t ps &S
bl ISl S sssban st s Sms O
53 30w B2 05,8 53 1y o sdote Vb s 52
s Lol ol pl O el 63,5 guail 0L
ol 5 ol sl gen Wis slag 5l Sl le 5 ails
Sladsams plw aydo ae glo 10 5 G70eS
o S s el (s e ader il S il
S laly s a5l i s daes OF & 50 glas il
DA Sl3aST o o Sl sl &S sbas Ll Cgenl
030 S35 5 ol 4T o gt o T 3 (gl age 5 Lad b
Vsl e s 4 T s 5l

ssbedn iz 5 Ol il Lo 55 (0L 5 gla, S,
Sl SISy 5 (S35 Glasdsly 5l (5,8 sl
e Sl s 3l (S s s pll Ll sl
3o i Al e S sy s Sl eslizad Lol oS
o 3 |y eds s cpl 31 A0 ol 5 ol g s shks
TS 4 e g oS ol L e 2alS Ol ks
doal = lsy s e s el Sl eSS jme 4 o
"

SN s b IS sy 5 S5 4 of Ll
R I R
Sslize oslizul g (gl 0T slie 5 3505 oS (6518 g

- . . Z . . . s \Y L
)ijfgr&})é@)?duu&u)ﬁ)ls Ra

¥ ¢ Y0 Glicusy oF o jladdi a ylgn Jlow < laaae Cudilags (ceuaige dlas

Ao ddo

e L slyn e 515 45 el sty S5,
a5 Ll e e 3 ] e 35 s 4 S
ot e 45 E53 3 ey ol ((Sas b coals
S5 5 Rl Ol ol (S Jela oS s
ol Lo 5 3l o 25 Jold Il g5l a5
JUisl bl 55 32 po Ghas el 3150 3555 0 oo (S5
S Jelse Coale a5 L 0T g5 & ol L L O
Jmats s O35 ol St 5 g8 sladl s OF 5
ol 5 SO s slal ol e 75 (ST ASL
23y ge odle 5 Dbl lass o ol s A sl 181
Slad ) i (g3 sl se s T b Coale 4y a5 LS ol O
pET Eo ol i 5 Jsl bglas s esliulsge 53V 53

38 Sty irses GO S MlS e (S
S S Gaalal O sl slaa 3o 5 ©F e
s o mis s Gladld 0ad o3, 51 S0 oS
OF Slilaze 5 ady) s Job (208 & 15 e il 525
e Sl ed s s 5 oo sy ladl ) s 55 03
(s S o g S Lo Sosdl 5 5w sl O
e of Slaoul 4 i glady 38 £V oS 5 S oLl
TS e

G gy 5 (Shipst 4 by Jilw ol J=
3p an |y a5 i8S Gl del s 5l g 55 10l ds s
YYY S i AVl G el edomze UL . das e olianst]
(LS ol o allb a5 ds 3 0 B 8 51 i) Y5 5Lk
Lot O3l S sl 5 (S 5 A0 gl G e
5 Sy ) 3 ohles 33 Ll phs >l
S sddadal ;.jou.l: o Ol s NS 5
by ) o8 ol o s ¥ 5 i eVl s e 0L
S 3l ol Shn Cde o (oA Sl

Slaas o Sl s 25500 oA & w555 5 JWS gladl )


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

Oysanr § A8 jo dlase

J— 5 (J».:j)_w S ol ES20 Jus herisau
e oDl U (S eIl Sy Al (5 S eIl (5515140 500
Jordlss L Gl bad glows Cli s | S5 oS
53 (Y¥Ee=C 5 YFY-B (Y08 +-C (sla fanll) 5ol S5
Sheslinal 23,8 plonil slslal s e sl S
Sl S ol a3 S e (Dl U sl
dwloes pHS Jlie 5 J g0 3 wlul o g pH 5 J 5dme
oo Jsd 55, 31 (AB,CD) (s3de ul b pslindys S
Aol e s 4 (1)
pHs=[(9.3+A+B)-(C+D)] V)

oldao s lad s el (Sosst sl
ol damnlons 5 o

(LD &5 asls s By, il

Ml 5t e ] Al S b

LI= pH-pHs (Y)

et o 33 0y 3L e el pl &S Sl
Sl S o s ST L e i ) ST
Jolas Il s ST il yio o3 asls 8150 onds
G So o do eled 65 el S 6
303 S Dy S bl

(RD Snly il oend B35 i

Y

el sdeslizal 5y Jge 3l Gl ) a5l

"o
RI= 2pHs-pH (v)
HAD S X555 kil ooens o35 g
o _Gesle_ul J—.’.) J)_AJ,‘) )‘ w,\_s‘ U_i‘ k_wl?;d (e

AKE AN ‘

e
Al= [pH+Log(A)(H)] (£)
CaC0s 1) 55 05 o o JS 1L A
CaCO3f:J)J C;L;L:‘ WJJV';”’LSL;N H

5 S o ol bl elu jase i 5 g Seslul
Sl U Jsldse la st L 0Ll e (6 18 0y,
(Langelier Saturation (LSI)) «_J5Y gldl gl el
(Ryznar Stability Index ,— 51, s,lasb 2L dndex)
5 (Aggressive Index (Al) Sdas,s= =xL2 (RSI)
S Se ¢ W.(Puckorius Index(PD)) 5,58 5 oL
S Fion Qlal L Ll 5 o (S50 e ls s 5l Olejen
s Gl S Sl pbil (s 1 ST Jsles Cnd s
SUT s 2 (T O 5 e 45 (glandlas o
DL s sl plowil Slsal gt O w35 oS3 S
ool Laady) S Ss ol s 50 ge o s
sl e bl 03 St 5 ST 1 36 S0
OYANOLKen 5 680 s anllas 5l Jool il
e 5oy Slo o bl s 5 kS oy Ol U
2ol Canss a8 sls 0L 8 Ol labws; o i
H.v\;:l{da ol 55t 03 g 5> axlllans g0 sl s
o=l sl =aU ealasl 5 il Ol e 4 a5 L
Ol el en (T Sl s S gy 5 S5
R FEN W NGNS PN SR W= S R
Sl S Gy 5 (SXs5 il (o canllas

Sk e Ol el o2

SR ORI

WAY Jlw 53 oS 03 pabae o 55 g5 5l anlllae oyl
SIS o b olilesl s 8 plonil Ol kas e )
5 S olilel =l 5 Laesls 5 s plouil OO
Lo oo S 18 Jbipan o 3) e oddad S oo
ooz 2l b sl s S aglie e glas it
AL e 03litalsy o ol ail A andllas ool o

“B)aze sylbilial Jeadlysmes U ollae (615 paises Jes

Metrohm  o&xws o 55) pH 5 Los (i ol (YeYeo

0 ¢ Y0 Glicus ¥ o jladi p ylgn Jlow < laaae Cudilags (crudige dlae


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

WYY oy (S35 95 LGl b o syl 0 il o gl (5 S caguy 9 (S8 595 Janadliy ooty 3

pHeq= 1.465+Log(T.ALK)+454

A5 ¢ S e I SUB I =T ALK
e B T S I W PP SPA (TS P JUPRES

T

Ajzjﬁbu&@;ﬂb;aﬁ)ﬁadj\j})ﬁ&ﬂj)lsm

T das e 0L O 5l L 1 dtes Cte alan

pHS acsls gD ,C B A ,5lis A Jgda

:(PI) dﬂ_’i)jsﬁ: w-ﬁ‘ e Ry

evu“:; oslecl o adaily 51 e dl b acilee g

PI=2pHs-pHeq

1]

(o)

peedS Dl S5 gLl DI 5> CIpH =pHs
s an (V) aaly 51 &S sl I s lpH =pHeq

Joows Slisl> Js A Syl a s B S C ol SUs D
(mg/1) (1 8 5l) (mg/l CaCos) (mg/l CaCos)

0r =Y+ o/ ) YA Yoo hy Yl Yooy Vo

RN /Y Y-1 Y/0 YFoNY oV \Y-\Y VA

V-4 Y/¢ VE-\V o/A VE-\V \/Y

AR Y/Y YA-YY +/A YA-YY \lA

VE-\V Y/Y YY-vyv V/o YY-vv V/¢

VA=Y Y/ YA-YE \7A YA-Y0 /o

YY-YV Y/ Yo-¢y \/Y Y-¢¢ A

YA-Y) \/A t8-00 \/Y £0-00 \VA%

YY-YV \/A 0\-14 \/E 0\-14 \/A

YA-£Y \/Y Vi—AV \/0 Vi—AA /4

£8-0 A M= . A A=\ e Y/

0V\-00 \/o ARRERR \VA% ARAERAKY Y/

o-1¢ V/¢ \Ya-1vE \/A VE=IVA Y/Y

10—V \/Y \Wo-YY» \/A YWV=YY+ Y/Y

VY-A) /Y YY YV Y/ YY - YVe Y/8

YA«=YE Y/ YA+=Yo0- Y/0

A TIA R /Y Tt g YA

£8v—00¢ Y/Y $0v—00¢ YV

0+-14. Y/¢ 0+-14. Y/A

VoAV Y/0 \AREVVY Y/A

AVi—Yoas YA Ade—Yoos Y/

7 ¢ Y0 Glicusy oF o jladdi a ylgn Jlow ¢ laaae Cudilags (ceudige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

Oysanr § A8 jo dlase

Frl el )
t-0 W sy
-1 2L S s
Y% Jals -
V-V/o o) 35 oS
V/0-A/0 oy 55 sl

FoS et b ST ek s i S 3 3 (IS I LS
@t.a ol IS e e aSL 0 Yoo (mg/l Caco3) |
5 2eS (S cas ¥ ) ojled ol o5 @) oy p3sse ol
AL e (04 + mg/l CaCO3) Lo 5 luileesl J>

s et dil amalons 5 ol il 8 ol Jsdr
S Sdalsl O sdiS el wbie 51 G a3 (So)
S 35,8 e el &S 5 bOles das e DL | Ol Aas
e 3V 5 erle el (s S Sl par e
Al e el g5 3 Ol kas e SelsT O wbie

yaisL
Sl S s 5 Shis Jeily o Cgr
PH Ll OT a8 sla zel )l ol s o5 jasl sl
s Sl 1S 5 050 S (S osen (S o oL
gt sdelinst il (:Sils 3 S (5,565l (TDS)
S ol s alal el s BRI s s 4o
355 e ab g e 3,10kl b aol acslis 5 L gei 5JUT
e 5508 5 (TDS) Jshome lelr IS (sl el 45 a2

53y abg e sllial A 5l S gd O pd Ol ediS el

Oes b ot Ol s olasd s 58 odS I b Jg o

Ol oLl mg/le.ds  mgl JS PR (C°) Ls TDS & g0d IS
mg/l
mg/l Caco; Caco; (NTU)
4v/o Yoo A /Y0 \Ve VrAL ASheas ) osled ol
aY/o \Yo A\ */Vo \V/o VYo ASTEEs Y o)l ol
AV/0 ALY A A VY Avo ASTEEs Y o)l ol
VV/0 Al a YE A \FA e o) ol ol
vY/0 4 vY +/44 YA ¥A; w0 ¥ ol ol
vV/o v VAl ya\y Y 4/¥ Vit w0 p Voo led ol
YY/0 Y v YA\ YA A e o b ool ol
vY/0 0 vY ViA VAL Y'Y w05 0 ojled ol
_ Yoo Yeeo0oo 0 - Voo ke 3ol
v ¢

VWA Glicuay oF o jlash p ylg Jlow ¢ Joae Cudilags (cruaige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

WYY oy (S35 95 LGl b o syl 0 il o gl (5 S caguy 9 (S8 595 Janadliy ooty 3

Ol s g Soalal O osteS ol wlin 53 (S35 (sla il arulons € Jg 3

Pi Ai Ri Li pH, pH L okl
A4 Ao v/04 —/0q v/e /g SShes ) o led ol
/1 N v/oY +4/14 Vv V/AQ ST Yoo led ol
q/0) NYY A — v/A VIA ST Yo led ol
q/ey MY V/AY —NY Vv V/0A ST Yo led ol
VoA NYY NAA — /8y A0S NAY s o) oylad ol
VoA AYA A A A0S NS w0 ¥ ol ol
VoA NEY NAY — /YA A0S NAY e 0 Vol ol
Y/ A q/sy —Y AVO NEY e 0 ¥ ol ol
VAR Ao 4/0¥ —Y AV NYA e o b ool ol
VoA NEY NAY — /YA A0S NAY w05 0 oyled ol
v A ALY —v/8Y A V/0A Verrr MO e
4741 NEY N —/T AN V/AQ 5V ade
4741 N NYY AN AN V/a¥ JESEPIRSN
/Y4 Y4 Y/AR =/ /A VIvE B ol olsl
414 ATV ANA — A A V/AY Sl ol b oKl

L slacl gl s doal S O (S, 5 Ol
LpH ol g3lu bl cogr 4SS el YL ol LS
b e ol Sl GLIB L slal gl 5 3l Jhals
PH o (s3lmslbil Cogr o8 ol o3¥ Ol kas 0 o2
s 03 OS5 el ol andllas 53 sls 5l53l 1 O
s oS b b ol S s 5 SH il
TS sl Ol s (S, gla il 3l eslial L
S DLl sl 5 el SWl s Cas s sl
VS el T s 5 PH Jalad e

Sl S Glpme il SV e Ol 4z 8 S, sba
Aalpt a8 (So) st Ol atine 5 o0 VL 55 S
J=Ys 5 50 (S a8 e S am Ul e nlaln o
e 033 Ol s O Aes ed ot T 0 e
Volend ol e Okes e oyt O e ela 53 S
Al e ST Y

A ¢ TA0 Glicusy oF o jladi p ylgn Jlow < laaae Cudilags (cruaige dlas

SLa bl Sl ans 45 A o O o ol S

S Sl s o5y gl arls ¢ Selhl g i o
Jloes Slal S 5 oS s (2l L pH (o> Lol
53 IOl seany (e e (slas il o3 5kmen 3 Sl
5 o35 3l o 51208 oS CBLE 3l pe A Ve
S S s paase Srelr den 3 sl Dllalr ls
la sl aslin SHLS aalllas 3 il o 3 Ikl d
L OS5 i St Of 3 oad (¢ Sejluil iS
A s La eyl aen S sls 0Lt sl sl
3 YL Gl slie LS 5 il s sl pen (slas ikl
i ys PH o) s a0 ol SLI TPl s sl a
VL O SL Ol a8 S e e 1 O (gl

4—?%"“.)3}““\—:’]:—:&‘.;'-“”5@@;9)“)&\}:» b


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

Oysanr § A8 jo dlase

Sl s O e ol Sla il e 5 oS
3ol b (Soos Sl ki BV Gl S s 0L (3
QAT VYT 00 /0 VY 5y s S 3y ]
sl e

Olpe Cod S YT Jla 53 OLSan 5 5 &5 aslllas s
"t et Gl ST IS g 5 Sass !
a5V gla et Ld Ol & Loy a2 ol 4 A ol
MV N 2l e F @ oS0 5 o6 Sl
SLen 5 (5,5 andllas il man S e A VT
3 S slasar i 5 plesd CuiS ey p Olse b
AS olo DL gt et Galil O eSd IS s
VIYE Sl /YA sy Si0, s sla el (o Sle
adlas cpl 53 Bl e VIAY sy S s VY0 S,
3 I sy SH Sl Gl el et O
A3l e Of 035 0y g5t e iasOlES e e ls ol

A als 0L OLLSen 5 (5 pmagd alllas Sl Jool il
4 0L S,ed Ol sl Sinl s oY (SL 5 gl el
oot ls O ol 5 e S AOY 5=/ 5 S
Tl L5 B G Il s L (S,

sl Ol o a8 UL 5 (5o anlllas o
Shalal O 25 4K G s 5 (S Cands
kbl 5l s a5Y gla e Sl eslinal b Jusl el
5335 sm o O sdalsay slaaly 5 ol 4 a5 L
wils Syt a bled gl U fus)l g Sle,ol
oslisals go s oy ool T kS J 28 sl
S el L ol pas 5 e o2 SIS PH s ala 5|
ot Ol 4t 53 (Sas55 lp 5 pslie glad ) Allas
Jorbed 5l ol corlgs oSl s S 3 05 53 5
Sloos 31 i 518 T Uil glad ) g 5 4
Ol G 3T i 5l O gladl ) (gl WSl ol dsl e
ol al |G 31,8 sl a3 YV B 8 oy oles Ll 3

44

534S el il ol 51 T (IS gy 5 (Sos
P e gayge s e <L AL O w58 e 5L
Dol i3l T oo CodS 4 a5 pde 1 08
Sl Sl e B8 Slaeddy Sl S pa iy 5 o lerd
oala elal 5as 8 lsl b gslaml 5 zilig glacan]
olemd e s 3 4 e plad oy 2 f e A Sl Y
2 nb peFli aar s Loy il e sy ST s Y
S5 SIS gy Ol et 0 O e 5l Sy
RO

L OLea s Aiman Lo g oS Yoo Jlo js ad o
52 5 OF el 5 o Ol S sl ol
5L osl oy s Tafila Oleal 53 (S, 5 ©)y
3l &S 515 0L i LT s il RST 5 LST el
s diasOLis 48 35 —1/0 b —+/¥4 3 sdoes 3> 5 i LSI
s oS ol cde 5 b e O 3 g syt Caniss
oS "l sdesls Laed CO2 5l 55T L ol pon O s
ls Cills Sl adlllas il

O dalws J,28 5 O pland CodS (s pimas
sodd Slu,ol Slawal dde jes 25l 4 sve Ll
Sy Sbal gl ol idas J2als | of cdy Las 5 e x|
12552 5 2Vl oy gl 5100l ol O o5 (sla 528
duslin Olse L OLSGn 5 ()l g Jaw 55 a5 (lamdllas 5 !
A Seelal O F5 A 03 (S o SRS
=+ /0V)AIEY (S35 gl kil s S A plsil 5l sl
o mbeme Bl 3 5o 1 e el OT VAT 551
Lol s ol adlllas gl L oST ols OLES S5, 5
03 5d0n 55 LSI Lastli e ol asllas s aSlul 4 e
L5 V/0Y s35dmwe 55 RSI Lol ldde 5 —+/8F b —+/+71
s ;.j 03 5 ol o2 edasplis &S Aol s 4470V
sk e Ol las

*WYA0 Glicuay oF o jladdi p ylgn Jlow < loaae Cudilags (crudige dlae


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

WYY oy (S35 95 LGl b o syl 0 il o gl (5 S caguy 9 (S8 595 Janadliy ooty 3

S o 0diS als e 68 53 UL ey ol S
5 g Gl ki BY Lasla b e bl o e
S Wl sl B a3l 0 g5 03 3dme 53 5255 3
osliiean b e pinn (55550 58l (S35 Wl
S5 s et Sl au e 5 5l JSKie an T3 ol J S
sladd e S L pslie lad J 5l eslinal dadlJ 035
drlin (1SS dadd J 03l id gy ¢ o 3T 5 5500
Gy s PH ol (5 slad sl g8 bl 6l
o Pt s o el w5 s 4 01350 515
Sla S an (Sayp dnl 5l oSl sk b
O A5 baTp ol il il 20 ol ol
5 e oddplol Slallas alul s ls (Sa ST kS
Sy Al b S Gl eslials e iy o S5l
L ol s ol 035530 3L o Sl s sy STpH (i
S iy gy 1 iy Mo o a gy sl

b St Al gl S

SISl 9 Sk

b 5 O olsl OLer oled Sla 5l ales sop o
Wi pad tels 1 Lo ot ol plnil 53 o 0l Las g
33,5 o Slasks 5 K3

1. Crittenden JC, Trussell RR, Hand DW, Howe KIJ,
Tchobanoglous G. Water treatment principals and design,
New York: Jon Wiley and Sons, 2005.

2. Shams Khorramabadi G, Godini H, Dargahi A, Tabandeh
L, Mansoori L. Health evaluation of drinking water
regarding to scaling and corrosion potential using

Voo @0 Y0 Gliney (¥ o jlawdi a ylgn Jles ¢ losas Cudilags orudige dlas

Sdda CTAEb VSl S g Sal e S1asl
WYl VL 5 (D) el VY LY el
Bl i Gl i @ a5 L S il g SIS s
sl 2 e a5 ) (SAS, e sl O ke e ol
sl e
Loy 55 Ol s delons jslaat &S s Ssy S 5ba
By e bl s Alesadl Ol 0351 NS e
AL cd bl el bl s ol 5,8 e
Ol =3l Ceniias Jlis Sl 5 (Buffer capacity)
> 45 (maximum amount of deposit) Jsles Lyl & 53 2l
e el 48 el a3 OBl el s S 0 (-S4
bl 33 08 B b (61388 ey 5 ST gLl 5 Com s
Sl aab Nl xS yastls e S1ssd e S
a0 hled L35l ptn oS e 5 (IS g 4 bl
Jr J@t_u dop &S el 0y s 5 4zl (IS gy
Loy aS glaallasl 5 .55 oddipad Hlaae 31 SNL O Jas
A oVl Sl al O (65 o 0L 5 5 5La8
Isb 53 partld ol (ol 5 o3l DL &8 by
a5 L 10 sl e A3L e 8/ 8 (6,13 04y
Bl 05 (S 8wt ns ml Odeis Al daasly

s 5050 Ol es gt ot Ol a8 s

@Lu

corrosion indexes in Noorabad city, Iran. yafte 2016; 18
(1) :5-16 [In Persian].

3. Ghanizadeh G, Ghaneian MT. Corrosion and precipitation

potential of drinking-water distribution systems in military
centers. J Mil Med 2009; 11: 155-60 [In Persian].

4. Li X, Wang H, Zh Yu, et al. Characterization of the


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

10.

11.

12.

13.

14.

15.

16.

17

18.

Oysanr § A8 jo dlase

bacterial communities and iron corrosion scales in drinking
groundwater distribution systems with
chlorine/chloramine. Int Biodeter Biodegradation 2014;
96: 71-79.

Ghaneian MT, Ehrampoush MH, Ghanizadeh GH, et al.
Survey of corrosion and precipitation potential in dual
water distribution system in Kharanagh district of Yazd.
TB 2009; 7(3-4): 65-72 [In Persian].

Edwards M. Controlling corrosion in drinking water
distribution system: A Grand challenge for the 21st
centurty. Water Sci Technol. 2004;49(2):1-8.

Shams Khorramabadi G, Dargahi A, Tabandeh L, Godini
H, Mostafaee P. Survey of heavy metal pollution (copper,
lead, zinc, cadmium, iron and manganese) in drinking
water resources of Nurabad city, Lorestan, Iran 2013.
yafte 2016; 18 (2) :13-22 [In Persian].

Singly CE and Lee T. Determining internal corrosion

potential in water supply system. committee report, J.

AWWA 1984; 76(8):83-88.

Shahmansuri MR, Pourmoghadas H, Shams Gh. Leakage
of trace metals by internal corrosion into drinking water
distribution system. Diffuse pollution 1E: water resources
management conference, Dublin 2003 [In Persian].

Tabandeh L, Shams khorramabadiGh, Karami A, Atafar Z,
Sharafi H, Dargahi A, Amirian F. Evaluation of heavy
metal contamination and scaling and corrosion potential in
drinking water resources in nurabad city of lorestan, iran.
1JPT 2016;8(2): 13137-13154.

Hadi M. Development a software for calculation of eight

important water corrosion indices. 12th Congress
Environmental Health. Tehran. 2009; 56-62 [In Persian].

Swietlik J, Raczyk-Stanistawiak U, Piszora P, Nawrocki J.
Corrosion in drinking water pipes: The importance of
green rusts. Water Res 2012; 46(1): 1-10.

Shams M, Mohamadi A, Sajadi SA. Evaluation of
Corrosion and Scaling Potential of Water in Rural Water
Supply Distribution Networks of Tabas, Iran. World Appl
Sci J2012; 17: 1484-9.

Vairavamoorthy K, Yan J, Galgale HM, et al. IRA-WDS:
A GIS-based risk analysis tool for water distribution
systems. Environ Model Softw 2007; 22: 951-965.

Ahmadi M, Mohammadi MJ, Ahmadi K, Babaei AA.
Failures analysis of water distribution network during
2006-2008 in Ahvaz, Iran. J Adv Environ Health Res
2013;1(2): 129-37.

Rezaei Kalantary R, Azari A, Ahmadi E, Ahmadi Jebelli
M. Quality evaluation and stability index determination of
Qom rural drinking water resources. J Health in the Field.
2013; 1(3): 9-16 [In Persian].

. Classer LS, Greenberg AE, Eaton AD. Standard method

for the examination of water and wastewater. 21st ed.
Washington DC: the American Water Works Association
2005; 589-691.

Amouei A, Asgharnia H, Fallah H, Yari A R, Mahmoudi

\ER!

19.

20.

21.

22.

23.

24.

M. corrosion and Scaling Potential in Drinking Water
Distribution of Babol, Northern Iran Based on the Scaling
and corrosion Indices. Arch Hyg Sci 2017; 6 (1) :1-9 [In
Persian].

Hoseinzadeh E, Yusefzadeh A, Rahimi N, Khorsandi H.
Evaluation of corrosion and Scaling Potential of a Water

Treatment Plant. Arch Hyg Sci 2013; 2 (2) :41-47 [In
Persian].

Rossum JR, Merrill DT. An Evaluation of the Calcium
Carbonate Saturation Index. J. AWWA. 1983; 198.

Dargahi A, Kamran A, Moradi M, Savadpour M T, Sharafi
K. The Study of Coagulation Process in Medium Turbidity
Removal from Drinking Water Using Various Inorganic
Coagulants: A Comparative Study. Arch Hyg Sci 2014; 3
(4) :192-200 [In Persian].

Singley JE, Lee T. Determining Internal corrosion
potential in water supply systems. Committee Report, J.
AWWA, August.1994.

Torkian A. The hand book of the water and sewage
tests,first Edition, Asfahan, Reseach ‘s assistance
publication of Asfahan university of medical science,
winter. 2000; 65-98 [In Persian].

Dargahi A, Azizi A, Karami A, Amirian F, Mohammadi

M, Almasi A. Evaluating the chemical and microbial quality
of drinking water in harsin city. [JPT 2016;8(3): 16709-
16719

25. Almasi A, Dargahi A, Mohammadi M, Azizi A, Amirian

26.

27.

28.

29.

30.

31.

¢

F, Molaei F. Evaluation of the Efficiency of Home
Pressured Sand Filter for Pathogen Removal Based on
Coliform, Fecal Streptococci and Turbidity Indices. Der
Pharma Letter 2016; 8 (13):194-199
Karegar M, Haybati B. Determining of corrosion or
sedimentation of drinking water in Gorgan city. 2nd

National Conference on Operation and Maintenance of
Water and Wastewater Systems; Tehran 2006.

Ebrahimi A, Kamarehie B, Asgari G, Mohammadi AS,
Roshanaei G. Drinking Water Corrosivity and Sediment in
the Distribution Network of Kuhdasht, Iran. JHSR 2012;
8(3): 479-86 [In Persian].

Aiman E, Al-Rawajfeha, Ehab M, Al- Shamaileh.
Assessment of tap water resources quality and its potential
of scale formation and corrosivity in Tafila Province,
South Jordan. Desalination 2007;206(1-3):322-332.

Savari J, JafarZadeh N, Hasani A H, Shams Gh, RabieiRad
M H. Comparison of survey methods of corrosion in
distribution system of drinking water in Ahwaz. 10"
National Conference on Environmental Health; Hamadan
University of medical science 2007.

Rezaei Kalantary R, Azari A, Ahmadi E, Ahmadi Jebelli
M. Quality evaluation and stability index determination of
Qom rural drinking water resources. J Health in Field.
2013; 1(3): 9-16 [In Persian].

Taghipour H, Shakerkhatibi M, Pourakbar M, Belvasi M.
Corrosion and Scaling Potential in Drinking Water

VWA Glicuay oF o jlash p ylg Jlow ¢ Joae Cudilags (cruaige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

32.

33.

VoY

WYY oy (S35 95 LGl b o syl 0 il o gl (5 S caguy 9 (S8 595 Janadliy ooty 3

Distribution System of Tabriz, Northwestern Iran. Health
Promot Perspect 2012;2(1):103-111.

Asgari G, Ramavandi B, Tarlaniazar M, Fadaie
nobandegani A, Berizie Z. Survey of chemical quality and
corrosion and scaling potential of drinking water
distribution network of Bushehr city. ISMJ 2015; 18(2):
353-361 [In Persian].

Teimouri F, Sadeghi M, Drees F, Hashemi H, Shakeri K,
Rezaei S. Survey of Corrosion or Scaling Potential of
Resources, Storage and Distribution of Wate Supply
System in Kian by using Langlier and Rizne Indexes.

*WYA0 Glicusy oF o jladdi p ylgn Jlow < loaae Cudilags (crudige dlae

34.

35.

JHSR. 2012; 8(1): 78-84 [In Persian].

Mokhtari S, Aalighadri M, Hazrati S, Sadeghi H, Gharari
N, Ghorbani L. Evaluation of Corrosion and Precipitation
Potential in Ardebil Drinking Water Distribution System
by Using Langelier & Ryznar Indexes. j.health. 2010; 1 (1)
:14-23 [In Persian].

Qazavati M, Noshadi M. Evaluation of Chemical quality
and corrosion potential of drinking water produced at the
Bandar Abbas refinery. 12" National Conference on

Environmental Health; Shahid Beheshti University 2008;
62.


http://dx.doi.org/10.18869/acadpub.jehe.4.2.93
https://jehe.abzums.ac.ir/article-1-313-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-06 ]

[ DOI: 10.18869/acadpub.jehe.4.2.93 ]

Oysanr § A8 jo dlase

Assessment of Scale Formation and Corrosion of Drinking
Water Supplies in Dehloran (Iran) in 2014

Abdollah Dargahi', Farhad Amirian®, Marzieh Naderi’, Rohollah Shokri™, Ali Jamshidi®

1. PhD Student in Environmental Health Engineering, Public Health of School, Hamadan University
of Medical Sciences, Hamadan, Iran
2. molecular pathology research center imam reza, Kermanshah University
of Medical Sciences, Kermanshah, Iran
3. Department of Environmental Health Engineering, Public Health of School, Kermanshah University
of Medical Sciences, Kermanshah, Iran
Department of Environmental Health Engineering, school of medical sciences Abadan,Abadan, Iran
5. MSc Water & Wastewater, Cooperation Water & Wastewater llam, Iran

RN

* E-mail: shokrirohhollah@yahoo.com

Received: 13 Dec 2016 ; Accepted: 15 Mar 2017

ABSTRACT

Background: corrosion is a physic and chemical reaction occurring between a substance and its
surrounding environment leading to the change in the substance properties. Corrosion can cause
economic damage, loss of life and illness in consumers is watering plants. The aim of this study was to
Assessment of scale formation and corrosion of drinking water supplies in Dehloran.

Methods: This research was a descriptive and cross-sectional study. the sampling was carried out
during one year from 8 wells. Values of Langelier, Ryznar, corrosivity and Puckorius indexes were
calculated by using such parameters as total dissolved solids (ITDS), calcium hardness, total alkalinity,
temperature, pH, pHs on all Sources of drinking water in dehloran.

Results: The results of this study showed that the amount of TDS, turbidity and total hardness wells
is lower than the national standard. So that the highest and lowest TDS was obtained for Dashte
Akbar Twells (1084 mg/1) and Bare Bijeh 1(132 mg/1), respectively. As well as The highest and lowest
turbidity was obtained for Bare Bijeh 2 wells (0.99 NTU) and Dashte Akbar 1(0.25 NTU),
respectively. For all the wells studied was obtained Lanzhylh index between -0.43 to +0.19, Ryzner of
the 7.52 to 9.07, Puckotius index between 8.69 to 11.21 and corrosion of between 8.01 to 8.68,
respectively.

Conclusion: The relevant indicators show that drinking water in dehloran corrosive and therefore
must be continuously monitored water quality in the distribution network and measures to be applied
in the field of corrosion control.

Keywords: Corrosion, Scale formation, Water resources, Dehloran
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