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Chemical quality evaluation for the inlet and outlet water taken from of
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Abstract:

Background: Quality control of drinking water is important for healthy consumers. Having
a high total dissolved solid (TDS) in water causes a salty taste. Reverse osmosis is one
among the membrane processing methods currently used for lowering TDS in water. As
during the recent years several desalination plants were set into operation by private sectors
in Kashan, the study was carried out for the evaluation of the quality control of inlet and
outlet water of the mentioned plants.

Materials and Methods: This cross-sectional descriptive study was carried out using
samples taken from the inlet and outlet water of plants during a six-month period in summer
and winter seasons of the year 2008. A total number of 128 samples taken from 16
desalination plants were analyzed for water chemical quality.

Result: The average concentration of chemical parameters in treated water were: TDS= 245,
total hardness=118, nitrate=2.5 mg/l, fluoride=0.2 mg/I, sulfate=24 mg/l, chloride=63 mg/I
and pH range = 6.8-7.

Conclusion: Based on findings on desalinated water, except for fluoride, other parameters
were in accordance to the optimum concentration for drinking water. For the prevention of
dental caries, addition of fluoride should be considered in future program. While pH of
outlet water was relatively decreased with respect to the raw water, but none of them were
compatible with drinking water standards.
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Membrane process

* Corresponding Author.
Email: miranmn@ yahoo.Com
Tel: 0098 361 555 0021

Fax: 0098 361 555 0111 Conffict of Interests: NO

Feyz, Journal of Kashan University of Medical Sciences Spring 2010; Vol 14, No 2, Pages 120-125


http://feyz.kaums.ac.ir/article-1-915-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-13 ]

o QLIS 5l S (el o (5L 18T (2 953 5 S99 o (el CuduS (o) s

VYAS — AV sl Jlu

Y *
Lélg) a|}5J}|>‘ ul,‘ sz.a,;le-\wu

LWyt

039 YU ol Catl gyl BEAS G pme Cudlig 5 2o i 5 51 Sawela] Of cudS J S iSun g dile
s 3 S b o 3 (6o dex 5ol oe b sbwl o i (Total Dissolved Solid; TDS)
CteS iy 2 56 () Ll 5 BAn el o gSn ol Dsmen 2l gl 2y 5 ealisel T TDS fals' e
ol OIS o o O slaelaus (25 5 5 53959

I3 ol a5 G b SIAV Ll 5 AN Ol 3 sle Ve &y pabaie — o 5 asdllas ol S (395 § Sge
(G 0oy 3 DLALS g 53 Jb oS o b O oaas 1T ) e 4 4 55 b 123 5 plowl Laol&aus (25 5 5 (525,
Lo 690 (55 0b plol (U ol (mg 5 51 6905 1 5 (53555 51 6503 V6D (613 4 gad Al o VYA g )
238 15 bl T s, (a3 T osesT ok 3l s 5.8 8 el e DI 52 4 pland JolS LT

IS5 e Gl oS et 2T GLelaus 51 s O AS Gl pelly ChIE il oS ol 0L Giw b il
W5 YE Y BN YEONA iy 5 s S 5 g sl (D2 TDS sl 5 s p S ke VWA 4l
B dlg VB VA g belfiws (s 2 Ol 53 5 PH Ol izman 434 (0 2 3 0 5 e

25 L 5 T e b elyly (s s 5Ie 3,500 )3 555k o 0 Lol&aus Sl s B O kS 3550 5 18 5 Al
whas O 4 55,888 a3 T (St s 51 68 sl 5 b 01> (2t k> ) glite 4 130 .odls 15 o ghlao >
L 52000 ¢l O a o Lol&ans (s 5 O 3 O Jlis ar BT 55 PH 5550 55 05,8 15 i b asly o
255 Sdalsl O pland CodS Cgllao s 51 2o Wnal&aus 51 Ky gt 3 OF e g ool Bl 2818 (635>

b AT san el (S o T oo il (DT s T 1 Sl G731

VYH21Y0 Slosis AYAS Blsls (Y ojlod consslez o5 b (ags — (oale aolihal

[I-¥] Al asls OF 31 U (o058 5 b len o S2alS
IYj 5 Bls aml a5l Syl »edle Suwlal O
7ol o 29K S I sl o, 5l ule
Olals e 03 g YU sl wdls 15 olhs do s el
D pan fles g edd g)sd ope bml sl OF Lo sl
J et 4 thas o a8 G i e 4 1) DS
b [EY] Wlosg b ol Jbis 4 ades DEALS O s
ki @ls s 55 5 S S Al 53 DL g3 Sl 4 ax g
g Il Bl b T 1 il
dolie glp s 25 Pl Slaese I Sdlay b O Gl
el 0392 b [0] el (55058 5 Ao (5 b il
Sl e ol a5 ol Sl 5 (K Of Jsloe
p2r 3 2sbe bl s 6 OF st Mo e 4y
S Loz gy op s f wle 8L s & 4338 DU 51 oLl
el KT 48 0 a,lil O 5l eslizal OF Laseis 4508 S
S kS b ol Glyls 45 balisg, 5 Lol Of G b

o Ul 035 58 o sladle 53 ool 48 8 o plonil Lo

PP
O 0k 5 el 35750 2 sl L3S 5 (S o

whai p3F ol s plle O el g Al s Sl
o3 Tl ol (slaely 51 (S Seelal Of b e 1, of
b oash el O &S00 53 ol 2 esde (el DLl Oy
w,,‘ug;g;g,rsai,;cwunﬁwag
S 13K 80 Oldl Dl 5 Cdldg g5y p LIS e Sy
bl S92 ol il O plord CukS D2 o llael
B3 5 ol Glagslen DILs Shw s dex I byl s
I s 058 L 5 gl 2l (SIS DYk

23 SIS e Sy 5 W15 p O e 4k 5 (5Lt

OLBS St 3y pole oLl «iadlngs 225kl chrao Cuiblags 09,8 ludils |
OLBS S 3 pole ol «iadlags 235kl hase Cuiblags 89,5 )by sbiuol "

sdoguus asiimag (3 -
Cublag 03Stils (LIS Sy pole olEtil ws 359l kb lsly D 25k (OLaIS
SES) 00 - 111 sy “PF) 000 ¥ 1pdl

miranmn@ yahoo.com sSx3g) I g

AQ/YIYY 3aled gbpsg A6 AA/Q/Y ) 1cadlys Ay

AR


http://feyz.kaums.ac.ir/article-1-915-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-13 ]

ooliiel a3 A Y Sy Sa b 5l ol wses ln
Sy et oBll 4 Cadlsp 5 A Laigel s S
bog 5 oedd Jime QLK SSp psle oKl g
eyl S5 T 5 s B Cublig b
4 (TDS) Jgows Sldalr IS 51 conl @jls 0dd (5,5 o310
Dol 25 Fas 4 pedS 5 JS (B D315 Sl B
409 (Glubuw Fa) 4 mpe S (G pSIeS)
Ny R e ISP IS
(Sragdg Sl s a L (et s Sy 4 O g
Ao PH oBas L PH 5 UV (g 0585 il gy 4 Ol
OLS Ol AT 5o edd &l Jesdl 5 gws pelad Sl lesi
031 b 3 @ 5 0Lk 5s [V] 38 plowil 550 5,10k
Chle Kle 5 235 515 T 5 s 2550 2ot U
30kl Sals] Of CoukS sjlubul alie b e zelyl
oylad 3,1kl 53 &S eyl 3,50 43 5 V0OV oled

Sl cdlig Sbsle el s 51 CBlas s VeOY
L3 S anslie (W 8 oslizul

@lﬁ
Lol amlie 5 clile Kbe b ) ojlad Jpdx o

Ol s bl 51 K p gl Ghela] O Gslhe STas
Sl 0Ll s 55 oS e ol el s 5 5 559,59
Geios gl 53 oaus oL ool &S el ol e
odd (g,ls355 WOT w)sl 5 ol S5 51 I (ol sl (30
- ke VA B V00 Laolis (635,5 13 35 TDS jliks .ol
53 f,f;;,ar'\\ G V0 oy oy s 3 5 R s f,f
Lol&aws 63555 o Lo OF Lluie PH Ol b5 51 .ol 2
VA 4 bolaws 51 s S Ol 53 s V¥ BV o i 51 3
SlA s @i B Y old b 5 el sk, VU
Ol e ol 55 4k 1 dm 5 3 O s sl el
S TDS 5,50 55 .ol o 03,50 OLEES g8 oS o
Fa eag 2kl a5 gl Lelaus plas 3 (3359 ol
Cope 4 S s Ol MBaus s 4k Sl e

O PV SRNRHEN

b of TDS chile adlas cpl s & a5 b
oS Ol laelans g3, o & SLES e 32
)&;}[ oS °3},‘j;35)5 (;&w Voen 2 Sl er.inuA J.»Lf»

\YY

by 903l Ol e

A Ol 4 OF dyl 56 oS o35 ke QLS 4 55 oul;
Ol ol 3 gz g0 Condy 3 ol ooy (55155 0 4 S o
Sl S o oo Gres ol aile Ve Gy b I 0L g
boarg b [0] spdie mis aKd 3,0y (21354E I s Lol
Ol whai gt 3 25 SLESIES 2905 5 s
S o ol Gelaws 1 eslial Av ans sl 53 o gdwlsl
2285 Sosb a4 edd il DL g 3 e gSes el g, L
A5 53 S rh Ol o&aws VU slans G ol plail 0L
oSl 3l i g Sl 035 Jad oo gt S b g OLIS
ool O S b O (slaolans 4 anrl o b OLES g
BT R S S T P S MR P
cgr plib sleanlp 3l S (Reverse Osmosis, RO)
Glis 5l eslimul b dnl B opl 53 a5 conl OF 31 ol SKed
2 Frae sl dlesl by oline o Sl o sase
Sl S o g 5 s oy b Sl T )
ek ol 53 Bl (b el s SN L2 S 55 )
24 Gige 3 il Ble 4 38, e 51 O S >
o Al G, e G @ Bl Lo 5w See se
o M e 51 el g Of 45 ol ol auT 3 nl ol
gl Saeelsl Of catS Jms o8 bl 31 [WYA] Kes
O Gl 3 eslial 5 a3g 53k ool sl Fildg
3 odd OF 23l ol 03,55 @ p 4 e Klgion O e
RIP a4k sl 5l aslial 4 p3 0 RIS 555 4 5
Ol CkS ey o sl 4 G ol 1AL
sedle (b oS b Of lelaws 51 2s 5 5 2000

2 S plmil OIS gl 55 \YAT-AY

by 595 9 dg0
IS ey phie — o s adlas g 5l G (gl
Sl oS wdis A Joes 53) @355 S 51 6,05 Gged o b
s e O sy b o ) o O 5 (o
e b LS g8 e 53 Wb oS s Of (sbaelKaus
S o ol o&aus VT Il 53 .23 8 el \WAT-AY gla
IS s B cd 5 slels a5 OIS es 5s Jld
St Jgb sl gy g caKe e V010 Lol&aws gl
O o&aws a5 AV 3wl 5 AN Olesl) 345 ole T\ 4S Guows
5 Wses b5 (P D) (5355 o 5l g0 £ S o
S5 Slebu 53 (3 el Dok 5 slelamd 3 b 4 2y &

Bg Hged VYA odd Cils p sladiged IS Slaas LAS bl

Y osked [V 0,5 [VYWAS Sl | i aslilial


http://feyz.kaums.ac.ir/article-1-915-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-13 ]

w8308 P pherd CokS o) p

- o5 Slightly SAine) s oS ool o5 8 55 oulul Fresh ) cppd glool og 8 55 0L ,ed O (sdypends
JAY] el w5 § OIS 4 59, el OF JUH 31 b axdl 5,8 e 15 (Waler

ol 2 S esp g s p S dee Ve YL TDS lls e o

\YAV-AY 6[#;)@6»9“5}@,&): JLJLS;ﬁ,,x u] 6\.&5@;«: gﬁ}}}db})} u] &w‘;‘é‘;@é\:’ @\3 -\ a,l.».ﬁ J}-‘?

.'),a;,'t@l:.: NSO S RHEN| 5 s ol s O o&aus 4 535,5 o CiS
. o1 N T2 N sl
Slhkl b 2 5 X FTITSY) o ot e -
P<i/vey P<i/vey 0vs Y£0/\A £ £7/0% AOY/E E 18 DS
P<i/iny P<i/iny 0 VAA/YoE \A/0 FI4/FVEY /Y 5 o
P<e/eey P<e/eey Yoo Vi/orEAV/Y ANy S e
P<i/eey P<i/eny Vor £VAVEVY/AY AAATANE=RYANY (23
* P<a/ony PR RHEPRY W] V/AY /¥ ANE ]
P <e/eny P <e/eny \ DARH VR | CA¥ Ee/v0 Ll
P<:/vny P<i/eny Yoo ok AV Yo £/AVE Y¥/AA 2958
P<:/v 0y P <e/eey Yoo YENNENY/ Y \WVA/+aE VE/0A S g
P<:/eny P</vny £0 Y/£\ 14 /00 A/ YL /VY OIS
P<i/eny P<i/eny Yoo YV/YAL VAL \YE/ e 4/9A (e
FREPL /0y /0 -A/0 VALY V/r A /A pH

el 00 Aslie g B 5 (6395 pSbe 1 g Suwld] O gllas ST 5 luskul U350 oy O g7
1441 JLWHO s, luteal **
ol 005 Anslie g 5 b (63958 SOl 1 (o302 A/O B V0 o3 gdms 53 Sauald] O Cglhas ST 5 ikl Osz PH 5,90 5o %%%

el 7 05 e ey PH 2 0ds (6550 sl el e polie oS ol S3 4 p5Y Y

QUS\S)@,JJQSO.U.:J;.;TLSLQ‘:K:WJJ)Jo\:.i..aij\.).&_»j‘},;aCK;AA{QTQ;WLSUA);A‘)Q@\}\JA@)}J—V osle Jgds

3 lakal
PPRHW! s lkkul L > Sl
(A2 y3) 3lasas (Ao y3) slass
- [SEEDIN aias 3l S
[CEEDIR - ainad j day TDS
[CEEDIRS - ainas 51 3
S
[CEEDIR - adaas 5l Ay
(A% (%)) aanas 1 S
s
[AEEMN - a5l sy
@¥/v)o (§%2) aias 51 3
prie e
[CEEDARY - aanas 5l da
[CEEPIR - adas 5l S
i g
[CEEDIRS - ainds | Ay
E¥VV ©V¥1 i 3 Jb
298
[CEEDIR - s 5l Ay
@A¥/V)Vo VN e 31 b
Sl g
[CEEDIR - s 5l A
[CEEDIR - g 51 3
Sl
[CEEDIR - s 5l Ay
[CEEDIR - ainas 51 3
(o
[CEEDARY - anas 5l da
[CEEDIR - i 3 Jb
pH
[CEEDINY - anas 5l da

Yooyl [VE 0y05 [VFAR Oliasl [ b asliduasd VY


http://feyz.kaums.ac.ir/article-1-915-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-13 ]

S pls Of o s clale [VrA] wsb of s colls
o VY s g s (elKaws 4 53955 &) 0L w55
O kS sl s do s L oS adls 15 A s p S
4 Chle balaws (5 O 5o oS (il Sl
el sy S 53 S e Y gl 4y Bl S ol
Lossl 5 Lo plas ROl 55 &5 cl cpl OF e
S 5 Kpde Salss Wl D398 b Dag Ade 4 Ay Dok
ol 3 S 1M aylu sy (SElEctive) sl i)
chle als RO By, 4 o b of laolians ol
el CBLE gy el el A 5l Soml 4 L,
lols Lolas codh 5 cudlig i 51 Shalal O s i, 48
5 OGS ploutal 5 A3, 55 Al B 15 (Sl el
sde) OB 4 A, db 53 OB sS 5s o pas a4 Ll il
Sl B e Go b 5 0 4 il sl 555 slaely 51 (S 5 el
2 P cmlie ChE sz el s sl Saels]
2 ol e g pedS Pl CBE Dles &5 Sanlsl O
e on B 5 s SS6 B 5 ol sl S
V] el sk, Sl (B985 (A slagilen R
Sobas glp e S S S e b L e B6 T
4t cmlin Oald] (gl (g el slin Sl a0
CBL S et O Gel&ies (s Ol e s e
Ve osgdome 53 g fd 5o p S Vot (SVL Al
O solans 5550 55 sl wdls 515 2 55 p S ke Vo0
,;kqsalabwrzl’w@uou\s,@gwﬁ.:
a3 035 5 93 ¢ S e V0t 5 e Sl S ol
AN A 5 p S ke 100 B e esgumme 55 OF ks LaolKaus
ol GLolaws (s O ClS ) @l ol wils
OLESAYAS dlu 53 Ol pt sla g 5 Wby 53 jites oS op e
dm B Lol&ans g 5 Ol ys ew chle (65,050 3 45 03l
Ol 3 e calie ClE 3 gy ol anils alol o sl
35 d8 el Cuenl gl mdlag K 81 Gawlal
ol Sl 5 edd g sl o (55 A la
Cdls Aalg ol en 4l Loy gd sle 5 Ople Saus SL

IR AY

S5 domi
1 1S 5500 (58 o Ul g oo Guiow s 4z 5 b
Sosd SR 4 o oS et O Gl s s O i

I gTJiJAAS\:.rj_ﬂ 14 ‘”de‘?iﬁhéﬁ}cw“’

\Ye

by 903l Ol e

S (Ghals] O CuiS laslhikul 5 llgd bl
A3 e S e 000 Ganelsl O 55 TDS Cgllas luis
3 D) S gs a0 DL s O awslie ki 1 a5 o
Sl 5 515 0T TDS Slade (55, eyl of JUSH 31 dm
eSS 000 254 0T TDS als s fras 4 to3 s
S Cald) g el S OF 558 pab A 3 2 5
25 L o5l s JAVY] dls dalgs ol jon 4 1, DS
(P<2/20) (sfsline oglis )y plad 3550 53 45 5ls OLES
Lol pale 5 Lelaws 51 (o 5 2008 of Sk o
ol 0k sdalie gaels] Of Gk Sl s lkkel
2135 50 RO L o sne ol g5 b O 4k (slapis
ol ks @B e es by o L1, Sl of TDS
55 TDS laie 0lalS 48 oS cpmd o Lelaws >y 5
Sl oy 7l 53 p B hea 000 55 4 Waolans plas g &
2 oodhe Lyl Clas Gawls] Of CukS slasluibul b S
3OS b oS b 2f GLaelans (g S O kS
D3NS S e eedS (S5 e sla bl B
O IS H P T IR TR IO NEICH
5 0 Slie Lolaws 4 93555 <f 53 PH Olpe i 51 €]
O 53 (Js Sl calin Jl 4S5 wls 13 V¥ BV 03 goue
Gosgdzme 4 5 Bl Al oS PH Olpe boliws oy 5
OF laie Wolaws 51 K 3550 3 JaB) ol odens, VA b VA
W e e gSan el Al 5l ealiel Aas e OLES aS (g V
4 Mg ol e ss B o 08 ol 5 PH sl
oA ol sl sl Lo o LossT dals 03,55 e
3 Foml 4 PH e 0K g8 oS et T slaelans
Sl V-0l et Gaelal Of ol 2>
S ot Dl Gl oy T CkS o) g G
Lolfaws plos (g5 Of 53 o5 g 53 45 eals OLE o5 el
> 5 Sl 029 (PH=V0) O gllas u 51 5ol PH lace
2 L Ol Ol e oS ol oty N 5 4 PH (35150 55
D39 glie dhauly 4 Yool OIS g sla oS e O
0 5 BLEE i Sl aolaus & (93555 pls O CoiS
Ol M Aoy Oog gline cmen 5 LOT 31 (6505 0 e
S @B e ] cl dd lss S of 5 pls
LS et O 51 edd Jlasinl O CodS (55, p Gedos
o o) PH a8 osls 3l Ol pl ol 5 W gl 45 i
ol 423l el 0595 o) 5 OAS (Gl Connw 4 Lol

go Ml slis 03,55 o2 4 alauly 4 L5 OF o &S

Y osked [V 0,5 [VYWAS Sl | i aslilial


http://feyz.kaums.ac.ir/article-1-915-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-13 ]

RRNPTYSY RO P WO RW-X Sy

S1o8 g

il Sl g Sy g Sl dlie OBk g
$lp p¥ Sl 45 LS (S p ke oK c2ag p e
OLbd, 8 51 primman 5 LS Jie 1) (Sl 7 b cnl plovl
3 050m Sl 1A (el 1) bl s cuilig
5 DLl bl (ol wge Jorl e 53 4 315 (Shonw s
la g e 1 i god (5500 318 25 5 ub

ShalsT OF 5L 5500 A 51 5wl a8 Chale oKaus
ol Jolate OB U O pae oDl Bt gl 4 5 Sl
Hoa oY pgan S350 sl b, G b Sl LE chle
ol 93 O whas &5 A5 pasds 55 0T PH 5558 53t
38 o DN 0ad sl 5 PH 52 ol 4 s Lol
s ,lhll S8 4 e &S G g 3 PH lals )

.a;}fa..\..iw;.;ic.:j.:f

References:

[1] Mc Ghee TJ, Steel EW. Water Supply and Sewerage .6™ ed. McGraw—Hill; 1991. p. 158-70.

[2] Guidelines for Drinking Water Quality. 2™ ed. Vol (2). WHO, Geneva; 1996.

[3] Hammer MJ. Water and Wastewater Technologies. 6 " ed. Prentice Hall; 2007; 137-58.

[4] Drinking water quality standard. Iranian planning and management organization. Reports No. 116-4. 1999.
[5] Miranzadeh MB, Mostafaii GR. Jalali A. An study to determin the nitrate of water wells and distribution
network in Kashan drinking 2004-2005. Feyz, Kashan University of Medical Sciences & Health Services
2006; 10(2): 39-45. [in Persian]

[6] Peavy SH, Rowe DR. Environmental Engineering. McGraw-Hill Publishing Co; 1987. p. 11- 45

[7] Eaton AD, Clesceri LS, Rice EW, Greenberg AE, Franson MAH, editors. Standard Methods for the
Examination of Water & Wastewater: Centennial Edition (Standard Methods for the Examination of Water and
Wastewater). 21% ed. Washington: American Public Health Association; 2005.

[8] Nemerow NL, Agardy FJ, Salvato JA. Environmental Engineering: Environmental Health and Safety for
Municipal Infrastructure, Land Use and Planning, and Industry. 6 ™ ed. Wiley; 2009. p. 255-326.

[9] Staff AWWA. Reverse Osmosis and Nanofiltration, 2e (Awwa Manual). 2" ed. American Waterworks
Association; 2007.p. 95-167.

[10] Yari AR, Safdari M, Hadadian L, Babakhani H. The physical, chemical and microbia quality of treated
water in Qom's desalination plants. Journal of Qom University of Medical Sciences 2007; 1(1): 45-54. [in
Persian]

[11] Hendricks DW. Water treatment unit process. 1% ed. Newyork: CRC Press; 2006. p. 930-5.

Yooyl [VE 0y05 [VFAR Oliasl [ b asliduasd \Yo


http://feyz.kaums.ac.ir/article-1-915-fa.html
http://www.tcpdf.org

