[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

RTLR VE T RUAVI RVERN Fe 4|
VYA LY Slxao AYAA [l o Jsl o)les (o05l90 0,90

0

&b

Available online: http://ijhe.tums.ac.ir

(@

£

gﬁf

wewedl gy
% \
4,
ot
(Agn)

u&h}}: Jle

L
0, O
" of Enyiron®™®

ol &b yo ol W9y 9 )0y b Sy @ bles
O (b o (o1 Liwg ) G Lo

Tl e Cansl 1525 g0l (sage
u‘))l ‘ul)'ef ‘ul)'ef ;i..:)) ﬁjl-“— oKisls o L ouSin 9% sg.;" oS Oladss )5)4 -\

OInl el (ols (S pole ol coiilagy caSiiils dasre Culilagy owdige 09,5 =Y
Olnl ol ol pl (SKip pole olRails cciilagy eaStadls s cublagy (gwaige 05,5 Y

cdS> il fo il 3 bl
2 AT Sl & ol 5 O kS 1alS sl (T 5 IS, 1M g 0 qy 4445 el o @),b
s 2l e )N, b (Swijer a4 hles aslllas cpl jo igdi oo Ol esl Glagies  qy/yy/Ya oy &b
BAYAY GlaJlo (b LalS pliws, 3blis )3 Grecdos § Groe slooly ol woiix Ll qy/yy Yy Ry &b

Jsloe Shaalz S 0l o ol ol dos PH (sl el ly sl 2 temy 2 599
Oizon g (PSD) ogsy55°5 (RS [, (LS ,5Y Jalis OF 6l slo ozl polia

PRV [-Y U il s 5 4 CCPP g PST 5 RSI LS (gla as s L g e :aazsly ol sl slaasls s gulS 51

JNaie CCPP Lo lis (olwly 0 opeens YVEVEY/SE mg/L 5 VITo£- /Y £/A0E /- Y
AVIYYEYNE L pl s ool s 5o § Gt olx b8 it (613805, Jousily
oA s WWAY BAYAY Jw haul YYNOEF/FP mg/L o FV/YYEVV/YY A 0/88EV YA

wdly sl Jlo o VE ME/L (o Sile jsboas a5 laisFay 4 5ls —wgeme Liyl;3l CCPP

i ol @l (6l gm ) (SS9

u;).mfl;dw)l&mdldéwum)l&H)muT@u6}.54.7:.».;
JJEL;‘)‘%U}MJJJ&W)‘JM | uLJjA.o_m}‘d.o.o&A.o.:.l ‘_ngoL‘> ‘d’""" Lgl.bbb‘bjay;o ;J’M °M5'; ‘é’,js)‘ﬁl w

Gt 0 oz 50 Sligas, iali8l jo wuls a5 0 a)ﬂﬁ YY) g oga> )0 ddhis ol case y= hadi_rfm@yahoo.com
ol glie ;0 TDS jladie (zals b ol yo ddbate jo T coils o o .0l sl S O g0 595
el ige (6,138, w0l bl el 18 d(;,leS slacle; adss S &b 5l als)

Please cite this article as: Hadi M, Aboosaedi Z, Pasalari H. Corrosion or scaling tendency and trend for water resources in rural areas of Kashan.
Iranian Journal of Health and Environment. 2019;12(1):113-28.



https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

Szt cpl e 5l Sl B po 0 )ls (S ) i
(6 3%5—wy b (S5 S5 1) (5o slod>ol
Ol sjludolaie 5 paalS Sl S cbale gobas PH polas
il e s sl ,siSle ol SJBT.ON N o)
21 36 s <8 s PH a5 s oo (L o0y 90

OF) 35,15 baygiS ol b anolie ;5 (S ,95 Joansly
sloasls jloslai Il 6 39—, 5 (S5 slaony
O LS 59 elsl jasls ol i Saijss a5
SISy s (VD) RSD U, s ylly als
6550 oo (o5 APl Guizmen 9 (VO) PSD) g )55
B (1) (COPP) oS iy S 3 Jomilty i

o e 4 Al gl s (w5 St
OY) 25 Lwgy O og )l3Kgm, b g oni 93 Slask i

Cewl 0als oo (VF) L5l glul ol iy o &l
30 (S 0)8 Dad )y yokaie 4 35 oy LML
PSI asls jo 048 a8 5SS (6 08 o Jlas! slaaly
LI 5l i8ugm) 5 o gl 35 Cundg o abal, (V0)
Canii®s jlade yiSlas g ol (6,80 cud b el b g0 o
el el ad 518 s o ol Lalyo 0 O 5 —ab
3208 el g ppndS Olu S 6 5 o s
o ol i cuaS Sledlbl )l solai wl b axllas oy
‘5>L_~45) d.‘al...o 6L®d.o_m> 9 u‘j_.ﬁ ‘Lﬁbel} G‘ra.».ﬂ)).))
Jolis (T8 S sl ls polie (LB ol gt
4s CCPP 5 5Lt 5 izmen s PSI.RSI LSI
590,85 dwle s pendS Gl ) Joley Laslg ) glie
G gy b (Fy55 Cumdg g lol (slo b 5l ealazal L

8 18 s g aies 0,90 adlate opl yo Ol

L o9y g olge
oo Lol &S (6 S ol ledbl I iags cnl o
OB 5 LTS 1 Lawgs YA B VYA Jlos 51 oy o

Ly o slmosls ol a8 (1 JS2) (LaIST ol o (ol

AR}

9 g, b (SWyes 4 Jiled

doddo
el mgee Jalse 51Ol (505,95 5 (5 IS5 sloossay
kS 2ol s o amjsl o JUl Sl S ;s
750 Wl oo oy cnl JyuS” 9,000 5 g o0 Cgmama
SIS sloan o rals 5 Of CeaS 5 cilag yo ol
Poie & (S5 Bl i Bls @95 g JUET Sl
VUL SO R 2 [ SV P I FONE. L 5 St B AL P
2 S5 50 Sl 4 (1) 05Bp0 ol olyE 50 i
E[ISVE VS PRI 73U RN RV R S E L VD
S o lians sanio Lalge 5 31 50 4 Col oz
stz JB e dlo den (V) Sl (Sojelom b g (S5
Sy oa 00ls Lolatsl Ol Cars 1o Sai,es 8 cu
3ol Ohlus aes oo i g o, 9iS jo Slllas
lo,g—iS opl jo o (AIBL 0wl s o ys & dg0>  Su5,95
s g a3l s a5 1, o] Caodlas 45 el 0345
Juie 4y (Glidly; 5 (owiipe B eleixl (ol
SIS o el Wilgs o ] (6,108 ) Cpwizmad (Y) 1
ahie mhw (2l 5l (20 5leey slaan jo (2l oo
(B F) 092 Lo 1Sy (2 2 SV gaze Qo) Sl o ladly)
CalSs Ol g8 4 o (w55 EMSe (Do 0 il
bobas 10 (F) cnsl OIS i 5 508 Ol 5l (20 e
oo by el S5,95 4 of biles  Sowel ol ol Jlas!
350 538 sladly) (A3 o I s 5 0 ps 59, <00
oLKee 9 Schock lawgs sas sloxl andllas oll 5 (A V)
Dl yeds il o Wil oo 395 4 50 ol ad sy ()
T S yam aile e 5 iy daay 5 w2l oo
colls PH (gl 2ol b T i Sl i o by
a ol (S U5 Glp TDS 5 ol (o5
230,80 o O w95 Ay ol 5l S sl jolate
sl 31 a8 0 Yo f Jlow o ol e g Loewenthal
Do 5| (5518509 5 (F9)95 45 ws 5 el i
5 Sl (o5 ool mg g Jaml bslas o Johte
S0 5 2l kS (S ole 5o @ T i g il il

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

Ol)e 9 3 g

YYY/ALS <10 AYAIALYYVIY FASY/E £YA/A L el
gy ol S culails —zalS wg, FVOAENVIYIY 4
Groe gloolr (o] mlie )0 oS 2ol 050 p0 2alS
Sl 355 o0 03 bade iz 9 g3« Gras Ao Slaoly
Bros o slaoly (Brae slaoly sln 5 codlls sl
IYOVEY VO YRYAEEO b ol iy Sl g ae i
ol )y 48] 4y dzgs Ly ol YoV FESIY 5 YYO/PEN QY
Jolee (awgio jladie 95 yiws )3 aie ;o sl Lo
S i olgdey wlwlyy ST (glos lasgie lsie 4, VY OC

b jslaie Lol b et LB 5 O (waige

U39z 5 58,8 () VYAY BIYAY Lo 5l o as Lt
lools ¢ iag ) o] LaS Slak e oy bl |
\ de..> )de )‘..XBA ) L: RN PR W 00)31 ULM»J.Q,“:
@ bgye i @ PH (it 5 00 7S 053 o0 oaalie
slool> ;0 TDS jul)b Jlade .ol Slgid g Gaoe slool>

plp i a da i g DlgiB ¢ Guacdas glool> (os

-W‘OI"E'E E00°E ﬂ'ﬁ:‘!‘i
40" 00 N =0° 00N
100N IS0
30°00"NA =20°0'0"N
2570707 NA FEEU0TN
T T T T L) T 1
00 DG B0 Kilometers
T T
40°0°0°E S0°00°E B'00°E

Oyl alds jo Lol Caxdgo - SO

® ﬂﬁ%
y%ﬁ J 1WAl /gl 0 lais /3 jlgs 0595

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

e 9 g, b (SWyes 4y Jsled

& S8 4y O (S (s yiolyly o gi Hlol -) Jgaxr

EC HCO; CO; TH Alk TDS Cl Ca SO, T pH

Ll
ps/’em mg/L mg/L mg/L mg/L mg/lL mg/lL mg/L mg/L °C =

Yeeolf  YVYIY Al V¥ YYO/Y  YYAQ/A AR YVQY O YRYIY YY VA i
FAVONX Y- 0/A VY V-AYI6 ARIA yYarg/ao AYFATIY O Yl SYOY - -;y  SD

VeYEE YE)Y VAR AAVESR AV/S'2 470 2N ¢ /L WA 77\ N U R 7L SPY DAY A BN o 3?0
VYEE. FASIY O #le YEB«/- YAV QOFA/. FYE/e NVFe/e YeeVs YY.  ANf Max }
Y. NN/ e YIS R/ YAS- VEIY Yl Ve/\  YY/. vy Min 3)
YEYOIY  YAAD /b VYO YEVY O YBIVID  VVe)VA YAVS fffFN vy/. v UB
VOFE  YEYIY -y FAYY YOF/Y O NeBY/e YERY AYANE O Y-ANY YYe vy LB

FYCE/E YRR o/F ASEN YAA/A YASYE ATV YOO AYAd  YY/-  YiE
YE-YYOOYYVE  Y/E FYYE YROIY  VROOIY  FAVD WY 0bY -+ -6 SD

Vi A <f YVA O fO YA<A VN YAMY afa .. .y SE Iy
AVN/o NOYD/.  YAJA  Yeeofo AYOVO O FVAYe  YNOR/O  -/OVY  YVAFA  -/YY  Af Max

INATER L ¢ o/ Yf8/e Ve YE-/ VAID £Y/- Yf/- YY/- g Min ‘
AT ARTATER ARV <A NevP/e YFF/A O YATE/Y agye YVEA O vves yye vy UB

TYAF/A  Ye4f o[- AAY/Y YOO/-  YOAY/S  Y¥VA YYV/.  OAfF YY- v LB

VLAV YFVY VY YASY YeME O YYYA AYAIY VAR VAV YYe YA

V-OOF  AS A YAA. SOIA BYIY YAMA oY ey /- .y SD

d,:.o&o'

VMR VY .10 YA+ v 510 YVIV o/ Vol +/+ +f+  SE

Ad«+[+ VY YF[ NOYe/- FYVY  OYYY/.  YYA./Y O FYFe V-48A YY.  AQ Max 3)
YEF/-  YEIF o YYIO Y. AV \ilg VF/- <6 Y¥/- v Min

VIAA/S YO/A VA YAAY  YSV/Y O VAYY NAYA AVe YaA8 YYe A- UB

290/2  YYO/f /A YEYIY N0/ FEYY AV Ye/A VEYIY  YY/e va LB

-9/ YAOID  -/d YOOV YYOF SNOID YR VE- AT YYe VIV

YADA  AY/ YNV YAY BOAR £F Y$A Veve  «+ .y SD

VOY VAP -IY YY/A VO WY VY A Y-/« - SE
YYNE[+ O+IY  Yele  Be+l+ ENYe o 0-0V-  YSUYA V0T YRAF YY- A6 Max 3
YEY/e YA e A+/+ VBN V- Ve lY VE/ <6 Y¥/- vy Min

VeEAY YEN VIY O YYAl0 YO-/A YYANY AY/A AY/ 4 yy,- va o UB
VY0 Y/ Y/0 YYVA O OYYSX BeYIY INZA! SAIA YYYY  YY  visA LB

eSbee sl o )0 A0 lebl

%ﬁ yﬂy
194 Jlgr /Jgl &)l /3 jlgs 093 o

ARl Ol buzo Cuiblags ale ozl g jy ole solibiad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

RULSCPWE X

Looods yund polie 1 Slio dslio do ml i lade puss
R 5806 5 o t-test g Lol (o3l 5l ool b asbiw] polie
plil glaggasl plas plosil )0 (g lol liabl 250 s plovl
ol S (slams L yolie b jelate do o 30 b
ez 5 (PSD) use ys85: «RSD JLs3l, «(LSD 59
4 (CCPP) il i s 3 iy (05 (o3

s Sl g e Ol ol SS5

Water 581 o 5 5l oolaiwl b Saiys5 sl msl i jlaie
£y onl o—b aul=e Corrosion Index Calculator
S ol sleaises (oS sla sl b Sledlbl cul o6 53l
LSOBJDLAL; Slaws 6‘)“ ‘) Laua}l.w )‘..U.A 9 odﬁ‘? M‘ &)JLQ
J_ujlg)g.lé)aoijbu@lja.q‘sbgiaw)’l

Sy95 ailwl 90> g (T a5 slo ALl dmslxe 09 -Y Jour

S>>
& bt o E¥ Jesd Lo
asliw!
v pH =pK_, +pCa™ —pK_ —log(2[Alk,])—logy, <o LI=pH-pH, LSI
Alk,, =2x] [HCOs |+ (2xK,, x[HCO ) | K, <
0% e ’ 10 7" 10 7" >4 &S RI=2pH -pH  RSI
o _[HCO J(H'J' +K, [H']+K K.
T K, [H']
. PSI
(o) pH, =—log{H"} >N &S PSI=2pH -pH,
o K, {H'}
COHY K H K K
o = Kn!K:\Z
*{H+P +K {(H}+K K,
C,((H}+ 2a2)+%— (H'}-Alk,_,
X~
CCPP
(%) (0, +2a,-2) <0 S CPP=Xx100086.9

K, =(Ca"]1-X)C, - X)a,

a1yl gy ool p oz 5 s b9y 4 X pal)b oo
ol i BB (VY) Jog i Jags ol

0555 4581 HH T (ondS Sy S (ygalidss slo,eSla s a «@q/L) adsl colds Alk, . (mol/L) aJyl costls [Alk. . |

initial

cls K oluys 5 oluys o ond 2ol Jobss cols K woluyS (o5 S8 sl o odlol Jolas ol K (mol/L) Jolas abaiis
(MOV/L) Jobss abais 0 a3l guoy b o Jor oS SlinyS ltia :X cpandS Slin)S el o palols cols K ol o 2ol Jolss
PH_ | ool ol 5 gll abais jo pH laie PH (ouis 50510l (8l pH e pH amoOl/L) wily 5 slaiss” J5' ke :Cp

® ﬁﬂ/
.'/121)?99 J 1PIA g /gl o)l /masjlgs 6593

Ol Bz bl sgy ale ozl iksgy ole owliliad VY
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

9 g, b (SWyes 4 Jiled

450
350 - ' y *
En & - ) - L]
- .' 5 . -
F
— 150 % 1 = w ' N
o e L L
[-%
- -4 4 . :
- iy . . _.t F
soq °* h 1 T 1z 5 ‘.,;‘h"l- 5
I l" - K - * o
1 6 7 5" 5 5 6 p 3 it 24 b3 1] a5 1
50 A . J .
- . " i
RSI Psl LSl

CCPP asls wlwly (RSD) jUly 9 (PSI) (wes 3959 «(LSI) ;5 S sl pasbis aibivwT comss =) logwd

o dm lde itz 5 Dlgid (5recdan Looly (3ee
g VOFFENYAZ YYNOFEF/FE FVUYYENVVY ),
Ol s Wg, ¥ log—ed 480 e\ VIYYEY/VF mg/L
sals oylis O plie Sa5 4y CCPP oS a3l jloie
S50 asbie solod j0 390 oo 0ays AT job las .l ca i
STAY BAYAY J 5 asls ol e Sig, o) 2
S Ol s a2 &Y S jo il pdle a8l g
Sgaz ay by e DMl Gl ;o (S)55 sloasli
tglio (prizrad 0 o 5 Adlaie (sl a3l 0 Al
S0 +0 9 -0 mE/L abul sga> L CCPP Lozl s jlass

i bl ¥ lsged il doys A0 liabl lans

A

laazsly
Joor 5o ol e S8 4y la ol (heogt Lol bl
Sloely (sos slaolr (sl 5 asls bgie aie ¥
cIFPOE 0P L plp i bdeis ¢ Oleid ( Gaacdas
Sode el < /YYE/-FQ o /FYYEL/VY /FOYE/ RF
SVYYEWY ol J8 sy a3 L)) asls lawgis
Dl s VYIVYEYNO o VA/FFENIYAS XYV OFETITF
Slool> «5as slaol> sl PST (asls b wgie jlode
NINYEL Y Ll i 5 4 sz 5 Sled o rocdas
Al Gyaans VI FE o F g V/IOVE /YA VIYAYE /AN
o asls plo B 5 aS CCPP a3l o bowgie laie
gloolr sl el MP/L i 5 (o5 235 S

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

RULSCPWE X

Faoo SuS 4y bl jludio gy Hlol —F Jgus

Con o Ll el

S vy -IFYY IF50 -/fOY M

“IYEY £/YVA I¥YA IY£0 SD

AL “[-YY NS o[58 SE

</AYA VIYYA VYA VYAV Max LSI
ALY —+[OFA - L JFYY —feYY Min

e -/F¥4 IOV IOVA UB

YY) /Y0 -/f I¥AP LB

ViV-f VIV ¥ #l5fa FIAFA M

JENY < /£O) SAtai 10+ A SD

[+ A¥ o/ FY -/+¥4 S\YP SE

AIYA) AIVAD VIV-Y AYEY Max RSI
A OA-Y OIYAY B/FH4 Min

YIVAA YIVEY FIVYA £/34f UB

Y/-Y = NG FIVEY LB

VIf.s VI YIY yiYay M

.Iya¥ -/Y4 JFAY Y0¥ SD

-f-f /YA “fY <[+ AA SE

AIYY AIOEY via-g AIYOA Max PSI
FINA FIVYY oY FIFYA Min

\ide YIOYA VIVAY YI¥OA UB

VIvEs YIFAY V- fY YIY-9 LB
VYIYYY \Wided FAINYY \AVAIN S M
VO/030 VEIFYD FEVOF YAI-YF SD

\IAYZ VIYAS YV/YY4 F/£54 SE

YV A/EAA ¥a9/Ya0 YOIvY Max cerp
-NI§ Y “YVENY SVYAYYY AT Min
Y. /yay V-0 OY/FO) YISV UB

VY VEIYA Yol YAISA LB

‘u.,.i:L.a &lpas,0 0 QL;:.AI@‘ <YL o> :UB @ aitiwl glas laae SE lare Bzl jlade SD Ew.iJL\A Slode :
Siles (gl awo 0 A0 bl ol o> LB

® ﬂy
;/,2599 J 1PIA g /gl o)l /masjlgs 6593

Ol bumo bl sgs ale ozl iudg ju ole aoliliad ARE
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

e 9 (5 19wy b (SNje8 4 il

30 :
25 1 Clo5% (2
a2 - Mean - o
%20 7 = = = lingar ([Maan) e
=15 1 .-_ — -‘_- i T
Ell}-- _____-,'——"'—" .
& — = ™
5 -
u L
1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391 1392
Year
150
C195% {\...l}
- 100 - *— Mean T
— = = linear (Mean)
-..-5'}- - - e W
| ] DO — g .
O 50

1381 1382 1383 1384 1385 1386 1387 1388

S

-100
Year
60
Cl95% (E}
~ 40 4 & Mean
- — — - Linear (Mean) .
g 20 1 . _—
= " P ol PR ————— T et : s
& o S e
O 20 1383 1384 1383 1386 1387 1388 1386 1390 1391 1392
40
Year
150
Cl a5 {J}
5 100 4 o— Mosnt
§ = = = linear (Mean) .
= 50 1 " . o
By N T i S,
b et T e i S . =S
o

L=1

1381 1382 1383 1384 1385 1386 1387 1388

1389 1390 1391 1392

A
o

Year

G ol (0) 9 doli (Z) «@wocdous oz (&) sQ‘gﬁ (Al 6‘)-.’ CCPP ua:l.{b ul).u.a.a &gy -Y )|.>9.o.$

%ﬁ yﬂy
1A lgs /gl o)losis /masjlgsojes
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

Ol)e 9 3 g

450000 00000

450000

Langelier Saturation Index
™ (Lsh

3800000

N Ryznar Stability Ildu
P il L (RS1)

T

375

Legen
[ Study area boundry
I Scaling (< 7.1)

2 In equilibrium (7.1- 8.5
B Corrosive (> 8.5)

G \
4
£l . _g\ !

3750000

Legend
DIStudy area boundry
S Passive (0-5)

3700000

EMildy Scaling (5-10) '
-\ucn Scaling (> IO]

L d Legend
e
: “8 [ Study area boundry
[ Study area boundry B Scaling (<7)
W Corrosive ( <-0.1) —
oy Il"lulll
[ In equilibrium (-0,1-0.0 20 40 B Corrosive (>9) \/ _:_
g = !s;caling (> 0.05) _=_Krn ; i Km
c =
450000 S00000 S50000 450000 S00000 S20000
= ! ICalcium Carbonate ! ' N
Precipitation l"ﬂurul |
Scali
g R Nrknrius'nflu‘l ng Index _ g L (CCPP) r

40

Km g

—LLENE R 4
e
-

SN ys5 bl S ol pads A —Y S

l -\:

'3} é._:.n.C-M_QJ ol_'g-

Y (N T NN N |
bei
—.—t
F——
bol
1 T & 71 1

0

10 20 30 40 S50
CCPP % SE

O @olo SuSa5 a3 +0 9 -0 aibwl 3905 L CCPP a3l il oyg0)] -V yloges

® ﬂﬁ%
__//%2 d 1A lgz 7l & lasis /a3 jlgs 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

'YV



https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

Ol b as ol ol (e 05 T 3es LTDS 5 g p5
wbe LlE TDS Jlaie o

acgozme ;0 loy cndS LTDS oljdl oy, F log—es yo
L5 anllae 5,50 dilaie (gl Gror dass glaol> Lnosls
YY) e gla low alols o JSd gllas cousl oanlice
sl Ve oo mg/L sgu> jo sLILL TDS Jlade Yo Y
$ T Els s8I b il o s ) S ol azily
ol (V) oK g Hansen ool bLs | s sl oy
39S glacdlb L) ej s ol lis 50 TDS laie
g Oligw Jlade ol o Sadiae Lyl ailails a5 e
@ OlaS 5 Gl oss 5 65pslsS glacalled 1o oS o
Sl TDS Jlade (il 4 pomie wlgs co (o) o polio
il s TDS (y (Sian (i oy jlako 055
P G e slaolr sl Sl S o g iy
B o 000 Lt a5 0 s F) /e g AY/e bl
52 sl TDS el (ial38l 50 Sl S o 5 Sy azgs
5 S5t Blae Cuz Goein 2l mlie cils 68l
sl 45 (65,5LaS slaloy CuiS s 5 0] 3l ool
Slo S (2 9 (Wlilgw slassS 5l (2U) lilgw o SLS 5
Jyad ) S aaSligs 5l (28 slacle; Pl 5l —20)
Slyome (58 Vb 4 pomis Gloj Jobo 5o s (lalS w2
sl 00 dilaie e dag slaelz ,o TDS

4500

9 g, b (SWyes 4 Jiled

S5 5 el oo adly St ol dilaie S o yLslS
S Sl ol (s ey o] e a4 L3S s Ll
s garms 5l IS te Boras 45 ol T ol oyl piens
olozel b pw joio OlB .o ul sog0e slocads 5
ol chai Lo 85 Dl g0 wgme LA o ol el Cp
it by LS )5 Bilae plo 5 65)5laS sl 5l 950
ool o Jl il b OVA) 555 oo (s Jlad L3 0+ + 5|
sloolz Bk 5l ol sl cle ay (e ol amlis ||
5 iy Sl s (2ol crse i Grastnd 5 res
OAN) ol oass O (690 il g adhaie Ol coaS jrals
i 4 TDS (&8 pol)ly lgie jlade V Jsor 5llas
otz 5 Slpid (Groe slooly (Grosans Slaclr l—
MYAEEYASY VIVYVEANVAR Ly il o 5 ay
Cblis 5] o s YV VYEOISN O 5 O/F - EANYY
&lp 0 mE/L 5l 3L polie sasie SYLT i) Jaua
LS olej sl SISTL el 1) oyt o o TDS
i 5 el el e ((VA) Ay ce 0aiiS B yae gl
SSTa e 51 iy il YV 5 FO/) VYO OVIY LS
0050 45 jsb iyl sl oy (gl 00 arogs 5l
dod sloolz | oy Gros loely ;0 TDS jlade 55 o
LU, qwyp oV 2) o) Sen g Kang aslllas jo .col Gaos

4000 4

y = 8E-211 0245
R? = 0.8347

[ ] "‘.‘““i""" -

e TDS

—— Exponential model

0

Year

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

VAW G YooY Jlo 5l Lol Guas o gWols 53 TDS jlade o3lod i3l wigy —F ylogei

\YY

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

RULSCPWE X

0956 ) Jga ;0 .358,5 &l,| CCPP asls awloee
Slae p (Sy55 55 Al Jaie 5 (asly cnl sl
CCPP ud}LMJ u,iwl.».n Y )‘.)944 k3.’Ua.41 ol 00 o$)9T U]
@ el al 1uli8l ley e B35 L g lo pre D0 4
A oslalay Jlw o a0 888 L asl i opl Jlade a5 (5920
Ao slrol> «lgid (gl cus 5 a AN mg/L PRIAIRA VAT
ool 4y bgy o iol58l cpl lade o iin 3ad oo 0090 A5
g, ¥ loges Glae Ll ;o TDS Jlade a5 ol Gaosdoss
oil8l S Jiee 00l ey cbdS L oles sl
o3l les co 0l LLs 1 5o ol Cilo b wilens TDS
bslyen Ol agy 0 cdlon b 5 ) 6,130, 4 bl
Oy Sledbol 5529 pac Jo 4y dalllas ol jo adl.cils
Gl lpas s e Ol s aaa ¥ Sl e
)9Ja.sLo.b ol 00 o0l u,....sLo.t w};)jsy 9 CCPP‘}..JJJY
03 —)r L_SLDUDLMJ Ao QOLMJ‘).) 05_..4‘59 0 as
059 )‘J.i)y.u) LQUAD-LM: u.,..ial..\.a LSL“““’ » aglais UT &_A.AMB
S R S RTF I XT)

slas jlaie a e &,k 5l JSi cpl 5o 0 ploul O
&&Lf.og_él)bl)oé_&ob#é&ddgga)ﬂﬁ o—Silee
A0 Hlaobl 390> 00gume aSul 4 azx i Lo ool Lis
0 ol hles 5,000 5l 5 om0 ME/L 5l wlie sales (61
Ll aolb BB mlee  slod gl (6005,

Ol S Slastin 4 diws S slo jasls aslw] g
CCPP@S ol b PHIRARH oy r Sl p ol

® gﬂ/
yéfg J 1A gz /gl olads /majlgs 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\ YV

Cagz ol cuiS ials pogdle SITDS oo sl
15 Slgas olmg) 4y T Jyled Wl oo wciizee Byl
Rl aS (YY) amo iyl O a5 9 J! slapi s
5551 Bpaan B 5 lodlg) fign b als o 5l el
S iad 5 ol J sloi s ] Smy g
B las gl T 3l ool al & g0 1o &y Jliml oy po
L S, sl asli jleolaul .l ol Pl Sio
s b Pl O hlas (pols (s g (sl 5,135
axdllae 350 ailaie T (&S Condy Wl g el LS

(YY) wled asein g |y
395 2 9 ,0R] GPY (A et ld dw aalllae Gl 5o
S SLip S 5 el plyie b o8 oL s 5
S55 5 sy slrossy 4 Ol bled (o) Sz
2 on S el ez pp (S jebay wad ssli ]
e ol e 0 pedS Sl S Il s, sl
<l 50 09z ge (Gans olsa o odas | (S pendS Sl S
Slgar) S5t Joimns paie (n floge Olgie 4 45" ]
el gl Cide g shie polie (V) 0g—i o a5l
slossay 4 Ol ol sosms olss cus 3 a , J5Y
ol Slp sae 4 S esgame sl (6)l805m 5 5 (S )9>
OF) Ll padls cwl O Jols cansg Silo aslo
w0l bl Ll b g col ;J5Y asli so i Mol g4
LD o oign I s LD ol e S5
Syt el (V0) (PSI) o555y (aslos gy 9550
035 T (6,8l a5l ke g o)l gl Lasli 4 e
4 Jols PH 1 (a3l pl aale j0) Jgozr 3llae
¥ om0 (Y8 YD) 053 o oolaiul ol sl pH L=
CCPP ol arlons caslllan gl 4 osliil 5,50 asls
A 9099 (S i gumolS (goae o sl g, 5l oolai ! wiajls
ool 005 el Al Cygl o dmslims B s g,
Ol (S85,95 (il aie; j0 0o plol Slallas Cdel o b
S8 oolaiwl 050 04 b g 05—l colaiwl el i ol
Iy o, sINVAAY Ll 10 (V) ], g Rossum s .5


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

Sl Laeine ¥ S sdmliie b .l O Jolas cunig
Lo @l JUply (et aiile 55 g y95 9 Ll oS
Iy 6,8, 5 Jols Comdg 5 conl 00,5 sl ) poliio
Als oo e

aSool Judo s cardllan ol jo 0als oolainl slo aslis s o
a8l Cgay b oads > S Sl )5 jlaie CCPP a5l
pre—elS Sl S (lien Lalg; Sle 2 g (05 Sjponu )
L3l 3V S el a b anglio jo WS o0 35
SFG3 ALt 9,00l 5l g o3g polesel LB (wg 5559 5
355052 5 2 (5518805, b (S 93 Cndy (el (1
L A(YA TV YY) el CaCO, sy oaily L o5e
A La ol el (o9 oz s 4 (95T L0l
Gaa b as Sldlas jo 55 o nly g 0o eolaiwl S
o ol Sl alead plosl T (Sij55 Comdy (o) 2
s awslae ¥ S illae . cwl oud ool wl & jasa
SI5Y el a5 sms e ol b asls e s 5 ol
Bl 9 0,ls CCPP ol 40 (65005 (6 punds ol 3
2l gl gales gl e b, 1) og liSs ;4 o
ol B pas Oy 10 d oo 515 4 9,000 1l oo ddlaie
soasl ;0 CCPP a3l i awlxe cga Kl 09—
Y el oslin ol e gl T o iS
o 3l ool ul 10 5 00,5 ol 8 1, elios Ly 15 ol il
aogi CCPP 1 aw slezel LB asl i fpego ylgie
55 S apmlons ol o e I3 (L 92 o
saxie Slalllas ;o OF (Swijs5 Camdy (haly ) lod s
Sl g atsls (Fe Y2 AP )Y

oz aloz 5l g ailaie T Jiles —tyl3il Wiy, & azgi b
P CCPP asls VL ol38l & 5 a5 Gos g Geodos
2y a3l plosl sl ootz ¢ g 51 2oy ol ol
a5 sl 8 0151 2l paizas 5 &5l olS 5 lite
S e gl ST a bgyye Blas )5 (6,
el Gliee SRl o3l sl o Gogas (al 55 058

Sl oo Sl B pas s S pow @b 5l (Sue) ) a3

YY¢

9 g, b (SWyes 4 Jiled

Bl [ O LS oY s d5Y sl
olz el 5y asls lagie aie ol 8 Jolss

Co /;5 o UT )\

o p A a5 Dle Gree da Slaoly (Fes
PRIAAAETYER A APRVA fA) 6= -RYRY 2 SRR oo/ Nlu Ry RYAY 2 BRI
Slade 393 co 0ays AT jghailan 0y0 )8 s < /YYEL/-FQ
IS5 eman 090 @l (oled sl el ol lagie
ol og i, a4 ol bled sansS aul as el +/+ 0

AOY) el
solx (Geos ool sl L)) (axld lawgie jlade
SIFFAE VAL s i 5 4 doiir ¢ Slgid o Grad dags
RUCRGRNOPTR VA RESYEVN SPR/ARE SRR o gP 2V V=XV 04
ol sl oo s ailbiwl sga> ¢ ,Unl, jasle el p
2Bl A 31 55,5 (et ) ok iz aslt
Sholie polie) Jsao ol yog aalg> oniyg> Consyg
FSzsS Sl gl (oolod 13 00,3 A0 liabl b (23 Ls o
sl iS5 Cenng 4 ] oles oaims (Lt aS sl 4 5]
Sl et ol (o) aslllas (pl o 85 (6 K05 a3t
Ll L 1) (55138050, 5 of gladl 358 Comig o5 conl PSI
e Sl 5 Ol (6,80 cud b any (Bl el 50 0,8
onl e ams e plas Jolas Laylys jo w0l ) Lol ciias
PH oo (5 wFo sl pH lade 5l eolaii! gloas jasli
S35 3t Sl ST arimsts o PH) Jolo
Jols pH il o9z a0 ¥ Jgoz ;0 0440 oo ooliel ol
o225 s Sy (a5 ol a8 0 81 (e b s
gl gy U3l (a3l wliie Loy ] polie 5 00g:
ol (Goe slaclr ln (g)95 2 aFLE Lawgie jlade
YINY e[V b Eal il lode iz 5 Sloid ¢ rocdass
oS VISeF £efef o YIONES/-YA VIYAY /- AA
oot ol gy D 51 YL polie V logas gsllas g0 ,8
Sl 51 S polie g Sy a0 ol bles ailis wilgs oo
bS5 il (o) iem, 4 ol sled Gt V) s
ool ;S de palie (m (g)9S 1 A LS Hlade

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

RULSCPWE X

3959 bl dilate )0 Ol glis (ol 5 Ol s Slas) o
iy 2l ambe 4 ol S o s Sl (sr laos
ailio 10 (65,5liS slacdled 505 5 sloslai l o5
it sl awsls 2as ST TDS jlade (zoljél o wilgs oo
Sleome 28, YU o s u—| @L:.a EUNTEY ShAY LgLa:;.jo)‘
il Sge 6,l050gm) 4 hles il ilpe 4 3 I TDS
Slol culs p JuS podle anlllas 5,90 ddlaie ;o 9,00

6lmo95 &_.9).«4.0 Tl S e (oSl g G—aos ‘_gL(bole:-
Sloolo; adss |, S ruiomen 5 555l ) sl

S5l

e olbasde
Slaasl e ol @8 pw pae Jolss IS OIS alds (B wsg
Cole,y dlie ol o 1) (gilawosls g aosls cay o5 a8 g0

...\S‘oé;

References

1. Nabizadeh Nodehi R, Mesdaghinia A, Nasseri S,
Hadi M, Soleimani H, Bahmani P. Analysis of wa-
ter corrosion tendency in water supply system using
qualitative indices and calcium carbonate precipita-
tion potential index. Iranian Journal of Health and
Environment. 2017;9(4):457-70 (in Persian).

2. Poorzamani H, Ghazaie M, Samani A. Survey the
quality of drinking water source in Esfahan osh-
torejan industrial park based on corrosion proper-
ties. Eighth National Conference on Environmental
Health; 2005; Tehran University of Medical Scienc-
es, Tehran (in Persian).

3. Hosseinian S, The quality of corrosion and scalling
determination methods. First National Congress on
Corrosion; 1988; Tehran (in Persian).

4. Choi Y-S, Shim J-J, Kim J-G. Effects of Cr, Cu, Ni

® gﬂ/
yéfg J 1A gz /gl olads /majlgs 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\Yo

Slp ol parass als 5 Ol el rals il s
& 85y slacle; alss rals el (g,5l8 S las
A aslys STTDS 1581 & 5 zals Cole 4y g o mlie
SalS 1y 6)l38s ;4 ol bled wilgs 0 ST TDS zals

ST S0y Jobes bl a1y Of Camig g ool

BB by 4l 0T mbin salod s alllan gl Lol

Oy 5l boled ol &S (G925 4 &5 )ls (6 gy 40 4

Guos doud ‘_gl_tcol_? (ol (_chbol_? A Jayfo u,vl,.uof s
Jeily opl 09— 0 8,91 p VY @ g0 j0 adlate o O]
33 Slgwy Gl 0 Wilgs oo g 0092 4z g JB (518509,
ewaire Ng,y 2l o St O @595 St o lax
S35 als el O (550805, 4 bles Sl 5]
w‘\)).w ra‘}; )...ul) )l éb ..\.5‘94‘59 as .)9_...460 0l CCPP

and Ca on the corrosion behavior of low carbon steel
in synthetic tap water. Journal of Alloys and Com-
pounds. 2005;391(1):162-69.

5. Dietrich A, Glindemann D, Pizarro F, Gidi V, Oliva-
res M, Araya M, et al. Health and aesthetic impacts
of copper corrosion on drinking water. Water Sci-
ence and Technology. 2004;49(2):55-62.

6. Mullen ED, Ritter JA. Monitoring and controlling
corrosion by potable water. Journal-American Water
Works Association. 1980;72(5):286-91.

7. Vreeburg 1J, Boxall J. Discolouration in potable wa-
ter distribution systems: A review. Water Research.
2007;41(3):519-29.

8. Millette JR, Hammonds AF, Pansing MF, Hansen
EC, Clark PJ. Aggressive water: Assessing the extent
of the problem. Journal- American Water Works As-


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

sociation. 1980:72(5):262-66.

9. Schock MR, Schock SC. Effect of container type
on pH and alkalinity stability. Water Research.
1982;16(10):1455-64.

10. Loewenthal R, Morrison I, Wentzel M. Control of
corrosion and aggression in drinking water systems.
Water Science and Technology. 2004;49(2):9-18.

11. Al-Rawajfeh AE, Al-Shamaileh EM. Assessment
of tap water resources quality and its potential of
scale formation and corrosivity in Tafila Province,
South Jordan. Desalination. 2007;206(1-3):322-32.

12. Maeng M, Hyun I, Choi S, Dockko S. Effects of
rainfall characteristics on corrosion indices in Ko-
rean river basins. Desalination and Water Treatment.
2015;54(4-5):1233-41.

13. Langelier WF. The analytical control of anti-cor-
rosion water treatment. Journal- American Water
Works Association. 1936;28(10):1500-21.

14. Ryznar JW. A new index for determining amount
of calcium scale formed by a water. Journal- Ameri-
can Water Works Association. 1944;36:472-83.

15. Puckorius P, Brooke J. A new practical index for
calcium carbonate scale prediction in cooling tower
systems. Corrosion. 1991;47(4):280-84.

16. Rossum JR, Merrill DT. An evaluation of the calci-
um carbonate saturation indexes. Journal- American
Water Works Association. 1983;75(2):95-100.

17. Trussell RR. Spreadsheet water condition-
ing. Journal- American Water Works Association.
1998;90(6):70-81.

18. Jomehpour M. Qanat irrigation systems as impor-
tant and ingenious agricultural heritage: case study
of the ganats of Kashan, Iran. International Journal
of Environmental Studies. 2009;66(3):297-315 (in
Persian).

19. USEPA. National Secondary Drinking Water Reg-
ulations. Washington DC: United States Environ-
mental Protection Agency; 1979.

20. Kang M, Jackson RB. Salinity of deep groundwater
in California: Water quantity, quality, and protection.
Proceedings of the National Academy of Sciences of
the United States of America. 2016;113(28):7768-

v

9 g, b (SWyes 4 Jiled

73.

21. Hansen JA, Jurgens BC, Fram MS. Quantify-
ing anthropogenic contributions to century-scale
groundwater salinity changes, San Joaquin Valley,
California, USA. Science of the Total Environment.
2018;642:125-36.

22. Fawell J, Lund U, Mintz B. Total dissolved solids
in drinking-water. Background document for devel-
opment of WHO guidelines for drinking-water qual-
ity. Geneva: World Health Organization; 2003.

23. Mesdaghinia A, Nabizadeh Nodehi R, Nasseri S,
Imran SA, Samadi MT, Hadi M. Potential for iron
release in drinking water distribution system: a case
study of Hamedan city, Iran. Desalination and Water
Treatment. 2016;57(31):14461-72.

24. Antony A, Low JH, Gray S, Childress AE, Le-Clech
P, Leslie G. Scale formation and control in high pres-
sure membrane water treatment systems: a review.
Journal of Membrane Science. 2011;383(1):1-16.

25. Davil MF, Mahvi AH, Norouzi M, Mazloomi S,
Amarluie A, Tardast A, et al. Survey of corrosion
and scaling potential produced water from llam wa-
ter treatment plant. World Applied Sciences Journal.
2009;7(11):11-24.

26. Taghipour H, Shakerkhatibi M, Pourakbar M, Bel-
vasi M. Corrosion and scaling potential in drinking
water distribution system of Tabriz, Northwestern
Iran. Health Promotion Perspectives. 2012;2(1):103-
11.

27. Gebbie P. Water stability: What does it mean and
how do you measure it. Proceedings of the 63th An-
nual Water Industry Engineers and Operators Con-
ference; 2000; Warrnambool.

28. Rossum JR, Merrill DT. An Evaluation of the Cal-
cium Carbonate Saturation Indexes. Journal - Ameri-
can Water Works Association. 1983;75(2):95-103.

29. Atasoy AD, Yesilnacar MI. Effect of high sulfate
concentration on the corrosivity: a case study from
groundwater in Harran Plain, Turkey. Environmen-
tal Monitoring and Assessment. 2010;166(1-4):595-
607.

30. Giler C, Thyne GD, McCray JE, Turner KA.

9 o 55195 6595 % é Jﬂ
1A Jlgs /gl &l /pads I :
Jlaz /gl ojlas /a3 jlgs o9 )

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

RULSCPWE X

Evaluation of graphical and multivariate statistical
methods for classification of water chemistry data.
Hydrogeology Journal. 2002;10(4):455-74.

® gﬂ/
-_/121)?99 J 1A Jlg: /gl o lasis /a3l 035

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\YV


https://ijhe.tums.ac.ir/article-1-6207-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-02-05 ]

Iran. J. Health & Environ., 2019, Vol. 12, No. 1

HERLTH AND ENVIRONMENT

Available online: http://ijhe.tums.ac.ir

ﬁ :
%,

o

“ agwy

Original Article

6,/ 2
0 SN
" Of Environ™®
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ARTICLE INFORMATION: ABSTRACT

Received: 5 February 2019 Background and Objective: Scaling and corrosion both are destructive to
Revised: 16 March 2019 materials (usually metals) in water supply systems. A dataset (from 2002 to 2013)
Accepted: 18 March 2019 of groundwater resources (including springs, qanats, deep wells and semi-deep

wells) were examined for water tendency to corrosion or scaling in rural regions
of Kashan, a city in Isfahan, central Iran.

Materials and Methods: Water quality parameters including pH, temperature,
Ca (mg/L), CO;* (mg/L), HCO, (mg/L) and TDS (mg/L) were used to estimate
water stability indices. Value of qualitative indices including Langelier (LSI),
Ryznar (RSI), Puckorius (PSI) and trend of Calcium Carbonate Precipitation
Potential (CCPP) as a quantitative index were calculated and analyzed for all
Keywords: Water stability indi- water resources.

ces, Corrosion, Scaling, Ground- Results: Mean of LSI, RSI and PSI for all water resources were estimated to be
0.41£0.02, 6.39 £ 0.03, and 7.40+0.02, respectively. The CCPP value found to be
17.234£3.16, 15.66+1.38, 41.23+11.22, and 23.15+4.46 mg/L for springs, qanats,
deep wells and semi-deep wells, respectively. The CCPP index was significantly
increased from 2002 to 2013, with an average of 1.6 units per year.

Conclusion: A significant scaling tendency was observed. This tendency in
decreasing order was observed in deep wells, semi-deep wells, springs and ganats.
The estimated CaCO, scale weight per cubic meter of water was 21 g on average,
which may be problematic for water distribution systems. Water withdrawal
*Corresponding Author: management and reduction in TDS of water resources, perhaps through decrease
hadi_rfm@yahoo.com in agricultural drainage, can be effective to reduce the scaling tendency.

Published: 19 June 2019

water resources
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