Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

Oyl Jaee Clildg ke el
M GAY Slis VAT ey ol oot it o9

‘;w‘gf.{.“ I BE) Jg‘,\f VJ“M “&J}j’g‘ oJ.«SCa.)'Lq:- JS| asJ o
Shald] ST 51 purkets g o sl 5 o

\‘Oj‘]&\ ST 9o J.?'_,;‘TL;J.,;L Po oy ‘Y"“"‘&L.é) U’AL& “J.w:-' .)‘ <=.\;La 4o g2x0

RAZARVARNER-JYR Y '@)U RAVAL VAL SHGSIVRT @)U

sltze (slo sy ol oo 3l Caaglio b Tl alite pgo (slicsoloy folse Sl S0 Olsie a0 pasl pavckes s st S 05 0l 150 5 4
L;judwﬁ;;)j&;%M,wﬂ,—ﬁ;_pwwﬁab S b ] s _.,./’C,,uﬂﬂgm;(@/a/,;@j&@ﬁ
g e sladl 53 03 S S ol o s 35 Jko Ot 0 Lioloy o kit s bl ol Sl o3lizeal (T ColeS' bs) 5
plowil I G ol ot 135S 5 a3 eyl 5 S amn LTSl (55350 K Ot 4 s S (Slalis 6 4 (s 035
el ol ] O S e i) g s )] o

Aly ekealil T Ve ML e 5 A X F O bl ozl (slas s S (S5l omhin S e Gl 3 S S
(ATCC 6633) ool pos o shoels s gonel 1 pricin Sl Ly 5 S0 O spnnilocs gor 125,87 15 03lizal 5, 30 LIS ptee 1-F /L
Oloj L 10mIn o s, Ko fole G b s S agd i Ao 55 gl 107 G107 00 pilms o ot )5 o yllilens] gyl ol
olitS ol Olioe o5 8L (sl selollnd (sl pite .y &y g ST (S S 7 S Lo 0 JUil 5 ()l 4sed L £+ IR
i S L5 bl s STs Olos 5 L OL 2 Ole ) ST

Fomin Olej o Ve MA i xS Sl laol = oo s i) oS Colam il osléznl Ol (galgiiy Jlaand o i) Aol slaassl
Sl oy YIMG/L ke b LS ke olom Sy a5 0355800500 107 G107 oST5 b ity o sl gl folS” Sl 0 566
2, SFemin oLk s s falS

Lol S S U iins i 5 poitis O gl ST (Sloie 5 28] S LS b 2 ST 0lilS g Lo 035581 56 S e
i b F N Oloj 35 el JolS Gildm 0 Oy b T 13508 Al 5 3 g o dad o i8] slilimSlo LG 5b 40 | Sleans s 25T
Al LT 3 0kt )7 ST fol g it Ay I il o LS ol

s S oS olam ol it ol ) gl and 5 2SI 15 ST D1

U‘Ji\ 40‘;@5 sw).,\.a C,.:;JS ali.i.;‘: ‘Lﬁg”zﬁ r}iﬁ 0SS gJﬂ-:m QJ‘J.@.: Q;w.,\.\.@a ojjf sz:§> 6}%&4‘) A
rezaee@modares.ac.ir Ol Ol e a5 oy (S pske Ay cJaee Cuiligy wlige 05,8 sl (( g ok 83) Y

Qlﬂ‘ ;Q‘Jgﬁ Lfi‘;fi rj.l; NEGH ‘C,...._v')'.la._amc.\i.fA)}; uu];’,?d.:sd)u:bﬁ;ﬁ J..;JJC,V::‘.L@ SISl «.]a.;:u: C,V.L‘.Lé.s ) ajjfbl;w\ Y

dlj._)" “J\j@-; Lﬁ'{“;ﬁ r)l& aL{:J‘) c\;..::‘.,\@ oIS s ‘sz)j}‘:’};li ajjf )L:.:.J‘) ¥


http://ijhe.tums.ac.ir/article-1-5336-fa.html

Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

55 4o g 0313 5l 3L s S B eslinad 5 50 il T il
GES L3 S ol @ g g 4 1A ©Cos > slos
tbooeds S ol bl 58 5 ol Sl Slaa s
L pds &y (Y0 °C 530>) lases slos o

ol sias b Gilloe okt sl S gl S0 gl 5o
b Jamdl s ol ol s S ag +/0 a6 S
32 mo S slac e 4 4 plBl (5l i)
S asse slse 5 i8S Gladass (g3l b gl (V) s S
ol Vomin e w5V °C gles 53 IS 51 o, ams
RO

o3V TEN T sl B sb el 4 sl s
P U UV PO ¥ P B C O P O UL B WU
S5 ms ekile 0y (sla s Slias L5l g 8 S 5l 3
e 8 0l ety S 5 e 5> 3z YO MIN s
o3l ol TSA i85 aee (g5, 0 Jal 5 oy 55
ol i B bl sk 4 f e mIn s Oley s S
YO OC slos 55 0l (6,84 el glacals s 4 § Lo s
23 S 3 eslinal 550 b S e p sl o FAR e (6l
e o 5 (S A0k i 6013 203 Jrtes s
Sl ble 53 LIS et J gl 5l e SISm0
s S eslizad (alesl il 10 53 V=¥ mg/L
Y mL gl lais STy s ety S a3
(PS-305D) ki G (sl olSiss 235 ool (5 e
e g Sl S sl l 55 35 50 W5 sl 612
5551555 S AK 1Y em ol by A em slel 4zl
sl Bl Gl 2SI AG1 () IS8 s S E e
YR PNV SN S0 S W< <=l.>.=.31 S sles y3 lag SL
TSAC S Lame (555 » b god codile o3 (slons S
ool s 4 Y0°C sles ;3 ¥Ah Oley b5l o 5 iz
Lol = s 8 il (CFU) s 1S5 sla oIS
$emin eled Ol s 3 Ye-V0r MA il 5,5
o kol 4 iman i 4B S s Sl LT plnil g

AY

wr g pSUN puiS Sy los 451 anlllae

VRV
Jolse 5l S0 Ol s p il ol s s S ]
Jslze 15308 (sla b 4 s Ol Sl aize 36 be
Sz o bl Ol e s ois ol 4S5 ks o35 pslas oo
T ol e c e Sl Al 5 e il
o ST il (5 O35 e
et kol s el Sl oalil o gk g s S s
Ll S (o Sl die eilS 1 0l e w15 le 8
Lel3lS 5 ol Sl DT 3 ol s s 5 (S5l dlad 2
Jsltie O gl S sls 5, . (V-A) sl od s 5,18
S s Olte e (5, ol o DS 5 A5 e
P 5o nh 31338 (o s SU L DL 2 51
S5P 5SS Ol g 4 st SN sl by a5 sla L
B 5l e 55 LIS 5 e e LS5
03 o 3 eSS s BB ST gler b LS 5
Sla sty VT Bl 5 Jsltze 4l3548 a4 pslin (sla (S|
0555 DS 5 DBl (rioman 50 S5m558 5 s 9)l5 050
st 3le 035380 2 LS e (A=AY) el 2l 4 )
3 oemtis AN sl 3 a5 Dl e 5 608 S s
il s S0 5l sl L sl s s adlllaa ol s
S W0k 1A L3 e et IS i
ot S Al s S S ool Ll e
03 5dun 53 Wl IS V- f mg/L slackls 55, S

RCOU VP B YR S B PR T W TN

51350 G0 gl s 555 2 YoV MA GlaOL
.M;J\JJ&L&}T)))AEL}_‘?A)))H\\'9U\'Y
oles 0oy L3 DL SN0 MIN s OL > (6015 5l ey
S i 5 daes (55 JUi 5 (6513 4 503+ MIN

b b, s ols

%ﬁ yﬁy
|\"‘1FJ@/J3\I)JM/[&J&}@&J3)

ull bazo Cublsgy ole ozl Gudg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5336-fa.html

Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

mL 0 ouiy Joluw dlasi iy 5

Oled g (Lo, wls

o A o .

0 15 30 45 60
(min) ybj
A OL 2 55 (Flardp SN Ayl B oS gl Cdld - ¥ IS
g.laJ.élf.x.lljisr.l.x.ﬂégjlgﬁlo.x::’ca_u,)_,.a’\er[,smA\n
L sl 213 5 ekt s sl 5 el b 03 41 1 51 ¥ Mg/L
23 sl VT R e 53 gl V0T (B ekt g she
(o (hen 53 5ol V07 Gg A (oo 53 5l V20 (2 &) o
Sl g AU 09 il (s 53 5 gl VT

AU v mg/L chle 05317 S e
C)M'mA):)HlL}AGJbJM\,\;&_;S)M‘

(f L}KM) J\bda.':

/ —— o ke =
6
g A A A A
3 4 4 4 A
3
> 4
234
3
2
- 2
£
1
O v
0 15 30 45 60
(min) 4l

S ASOL 2 s (Flard p SN Ayl B S gl Cdld - ¥ IS
B LIS i 2y S S Cules s gl 5 ) MA
S gl 3185 g ks v sl 5 gl b 03 3T T 51 ¥ mG/L
2 a5l VT A (Jor 3 et V0T (D el e sl
A e 52 et V0T g A e 52 el V0 (A e

® Z}ly
%g J 1A lgs /Ul 0 los /iiiass 093

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

AY

peiie O g

ot e S
ormekets pm gl sl

S sl Bl g e3linal 5 g0 oy S g1, -\ S

e T

laasly
S MA Gl xS W glaol > sl oz Laioles]
Sl a6 LS i ples s S 055580 05
2 gl VBN s See a gilin s 3  gd
s ) sl Gl 5V e MA & 0L o o8 s 2 e
min sl e s el Vo7 s S an il s
SV sls anils sla sl 5 dilas Gl LelS | shas $
bl ol by Al o) 2S5 ek Osdy s See
Dl L el Gl 5 g oSl s W OL
B sk GV 5 2 oo 5o el V0T 4 s Se 4l
Ver MA & oL ] 86 sk canly el glalamda
(Y JSe) sl £ min s 1) by sl olS Gl LB
s S Lol alie 4 50 VL s S laan il o
VTS AVL ladails 5o sl oIS Gl w0 ol (¢l
HGegemin ol Ve MA OL > 2l e 55 sl
Sl LIS ma el o S0 Y mg/L o 0s 58

(7 IS8 s et 5 a5 B sl o g


http://ijhe.tums.ac.ir/article-1-5336-fa.html

Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

=il eyl e Ble S0 s Gl
aedls SRl L als Ot s Son (Slal sl e
‘Jg\gsﬁa_wdgu};,.gbﬁuﬁabuulsjﬁb@
EAlS Sl sl G 3 pleards 5 L3 Ul
VeemA ()15 5 wled Oley £ MmN Gl e 5 4l
(FUS8) disg edalin BB 01515 sla S 0L~

orled Oleg Do 5 O 2 Ol e U o el (o) 2 )2
el el oy AU s e (5350 Ol 2
A e 03 sl V0T s S Ol g (S35 0
4 313 LS IS e mles oy SO F mME/L Lol
ar s B Sl 5o U el e bl Olge 4 0L
Jo8 Bl LB ol 0L 5o Ll e e (55,
(5 JS8) 355 s 1 g

wv

IN

mL 0 0wy Jokuw dlasi po ,5I
N w

[uny

o

wr g pSUN puiS Sy los 451 anlllae

wimels B Ol e 0 ) el e
s SN ME/L s 5 1) e s el V0T s S
3 S S0k o o8 35 0T 51 (S ) IS i mles
(F ) W51 pad L ) gl oS i Vv MA
e o SV s S slaan—dls i3l el

Bl e 0Lz |y plaanl

wv

IN

mL ;0 0wy Jokuw dlasi oo ,KI
N w

=

o

0 20 40 60 80 100 150
(MA) o)L=
Ayl cilises LAl o iS ) el cdlad 30 - F IS
P15 A oo 53 ool V0T 29 S Ol s Sl s S
s 0l 5 LIS i Sl s mg/L oL
£+ min

o
o

5 BER Series 1 "N Series 2 %% Series 3
- '
S2 S3

(e 59 05 (o) WIS (o ns
latdls LIS el s S0 Gl (gla Gl s Lol a1 ) 3 Ve A O o 235 sl Slle 36 — 0 IS

J:;j ‘_S.L:A)AJW|\~9(CLJI.:J d.l.:a):)rﬂ\\”(gvizj dl.:a):)”ﬂlh'(._éj\&}f(f

%ﬁ yﬁy
|\"‘1FJ@/J3\I)JM/|‘QJJM&J9)

ull bazo Cublsgy ole ozl Gudg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5336-fa.html

Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

Oled g (Lo, wls

ek skl sl B 0 ST s
s S ekiS ulem ¥ ME/L ke Sl eslin ol Cilaze
RV 10 MA Ciloe S e x5 LIS
VT b et sl el s (a0 sl
oS ol 05938 48 315 0L 1) s 55 sl V07U
5 s S sk w Ll e LIS i 2 S
S (Y IS8) sl e £ MmN s sl oS G
ol Ay el 288 C LB UL ol e iSOG
Oloy ke 3 Yo=0r MA 3500 3 S5 sk B P
ﬁwgu,éu&salmﬁu_mtsaﬁ@m%min
23 el 3l il 30 s Sl edalie TSA L
Sl )3 o35 45 gel S K55 53 55 1) e s
23 gl VT edgdons )3 S5 sk 3 g 3 ppde 48 S 50
LS e ¥ mg/L 0a5530 L0 MA 0L > 5 2 s
S 5308 S s el S Gd= £ min O s
S b 03 el VT S i e sdeee 53 5wl Ll 5 o

3 S 3t gl el Gl VL oy
Ol 0 Ll b lands s gl 3 28, sl & y3
sl oS15 als y mles s iSO S 2SI
pl B iS5l U 5l e RIS s
2505300 MA Gl 5l sladl > o3 e iy Sl
e VO v | g v =B WPV NS PUUN] WOURpooe
o3li il oy 5o 53 5 Cd pd O S £ mIN s
alil 550 mlem s SN 008 Ol Aol Bl Sl
Oh s e b il a0k e 5L
sl G 53 S sSI Ol Ll el £+ min
e ot s Al B Sl eslital b ekt s sl
.;:;daJ;Tcu.‘u@jgwjgbmm_wwu;\
by Slacds S glansl b bu g o5 S Julse Gd>
Voosled Joder 3 oS el ol 1S 50 Ko Olidows

RGN GJMT

® Z}ly
%g J 1A lgs /Ul 0 los /iiiass 093

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

100

80

o))
o

(mA) JWl oL~
&

20

60 90 120 150
(min) ol

23 sl Bl OG5 Ol gl el 5L — 7 IS
Sl S ML s bl ML s sl V0T s S atils

s b S ol dy SO penllenST oS
HOY=19) ol ek ool =5 i3
mbguwﬁ,ﬂoiggsw&ixuﬂtw\.\
5 gl DIk slaes S 535Sl Sl 5 S (65
s iS Tl S 4 6L Jobe ol g0 ShuS 5 S
Wl o (55 2 Son o Al b Il ol 3 350 0
(P sie 3 5E 5 BE b e B e S
P S oty s LIS o Jshoo ok o 5 A 515
23,5

S b S A 5 L oS s 18 O llnSTLY
eS| o 5 game) OF b 53 (653 Ol Jsle
BT 5 LIS O alinSt 1S il IS sl i S
235 s S dsbe S o omsn Ll 0 (35 5 o Jols
(=Y slaisTy)

2CI ————— > Ch+2e (V)
Clhb+H,0 ——— »  HOCI+H"+CI' (Y)

HOClI _  OCI+H" )


http://ijhe.tums.ac.ir/article-1-5336-fa.html

Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

wr g pSUN puiS Sy los 451 anlllae

wﬁj,‘.‘ﬁl Lol By &}JS,_.A Jsb& Bl ‘5"“;"“":5&‘ N oyled Jgd

A S 5 Ses e Ll 5 ol 255 ¢ 5 295 Jole
) Ol 3 sl5T IS a s e IS )+ mA BDD E. Coli 0157:H7
0 O3l My H,PtCle Voo mA B-PbO, E. Coli 0157:H7
¥+ JoS 55dem 0 25T b IS CI, SO42 0+ mA TiO; Bacillus subtilis
(v s3T Jbs Is ok LIS 0+ mA Pt-Nb E. Coli — Bacteriophage MS2
oan b S5 oS S, e LIS «mA Si/BDD Legionella Pneumophila

Diamond film

bl Gl sl Bl g IS i s S
g 0ol gl el 52 ST (S Ol i e s
o3l St oot g o sl Gl sl I LS B
Ll LIS i 25 xSl oS cole> 31 ¥ mg/L
P=VIt dal, bl 55 S o dslV e mA S OL >
Gl sllas s Oboy Rl L el IOk tals

3l gr w2l 3 (5 a8 (G5 e Ll gl

Slayh g Kis
Can Olpe Ly g8 dw 5l iy Jols dlis ol
Sl 3 IS i 15 xSl eiS ole S s
"SRl Tl i el ) ot S
L A8 el (FAATTVY S LAY JL) (6 585 o aie s
OB s 3l el ol oyde S 5 o8l Cla
5 S5 dlases eode S 5 o0 Ll e 03

@Lu

1- Nakajima N, Nakano T, Harada F, Taniguchi H,

Yokoyama I, Hirose J, et al. Evaluation of disinfec-

tive potential of reactivated free chlorine in pooled

tap water by electrolysis. Journal of Microbiological
Methods. 2004;57(2):163-73.

2- Mezule L, Reimanis M, Krumplevska V, Ozolins

e b ol 523 (5 235 s sl ST 3
3 S ks i |l ge (IS 50 (gl aie 5 ed
O gt ST Y gramme B 3 a8 ) i 53 3 5 5
035531 153, 8 ool llod i antl i it s
&‘P‘Qu%ﬁbﬁ)b%\ﬁﬁ@ﬁ)fﬂ‘ﬁﬁﬁﬁu}
S e s KT 51 gy, Dl g ax s 1SN L
53 OCl HOCT Cl Lilezs 5CT sla 05 A 5 5
Joe (6530 181 Ol e a0 Wl o g sk o 02 O
SWIOL > 0555 il 35 |y 258 Al b 5 0350
bl O 53 WIS i cle (1350 5wy S
sV A 0L Cbnl 1l Sy s sl
kS 3 IS sl OG!S o f mg/L clile

.;;uwﬁ}g\)q

S S 4o
d\j&uw;Q)HMJ‘aug\}‘c}hduﬁ
oS CA{LA} )\ obLﬂ.’J_w\L:fUJ éw_}fgl 6[.&.,\.‘.:\;)‘

J, Juhna T. Comparing electrochemical disinfection
with chlorination for inactivation of bacterial spores
in drinking water. Water Science and Technology:
Water Supply. 2014;14(1):158-64.

3- Venczel LV, Arrowood M, Hurd M, Sobsey MD. In-
activation of Cryptosporidium Parvum oocysts and

%ﬁ yﬂy
|\"‘1FJ@/J3\I)JM/[&J&}@0J3)

ull bazo Cublsgy ole ozl Gudg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5336-fa.html

Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

Oled g (Lo, wls

clostridium perfringenes spores by mixed-oxidant
disinfectant and by free chlorine. Applied and Envi-
ronmental Microbiology. 1997;63(4):1598-601.

4- Choi Y, Cho M, Lee Y, Choi J, Yoon J. Inactiva-
tion of Bacillus subtilis spores during ozonation in
water treatment plant: Influence of pretreatment and
consequences for positioning of the ozonation step.
Chemosphere. 2007;69(5):675-81.

5- Hill DR. Basic Microbiology for Drinking Water
Personnel. Indiana: American Water Works Associa-
tion; 2001.

6- Mazona S, Chauveheid E. Aerobic spore-form-
ing bacteria for assessing quality of drinking wa-
ter Produced from surface water. Water Research.
2005;39(20):5186-98.

7- Facile N, Barbeau B, Prévost M, Koudjonou B.
Evaluating bacterial aerobic spores as a surrogate for
Giardia and Cryptosporidium inactivation by ozone.
Water Research. 2000;34(12):3238-46.

8- Nieminski EC, Bellamy WD, Moss LR. Using sur-
rogates to improve plant performance. Journal Amer-
ican Water Works Association. 2000;92(3):67-78.

9- Drogui P, Blais JF, Mercier G. Review of electro-
chemical technology for environmental applicants.
Recent Patents on Engineering. 2007;1(3):257-72.

10- Anglada A, Urtiaga A, Ortiz 1. Contributions of
electrochemical oxidation to wastewater treatment:
Fundamentals and review of applications. Jour-
nal of Chemical Technology and Biotechnology.
2009;84(12):1747-55.

11- Chiang LC, Chang JE, Wen TC. Indirect oxidation
effect in electrochemical oxidation treatment of land-
fill leachate. Water Research. 1995;29(2):671-78.

12- Martinez-Huitle CA, Ferro S. Electrochemical
oxidation of organic pollutants for the wastewater
treatment: Direct and indirect processes. Chemical
Society Reviews. 2006;35(12):1324-40.

13- Clinical and Laboratory Standards Institute. Meth-
ods for dilution antimicrobial susceptibility tests for
bacteria that grow aerobically. Wayne, PA: Clinical
and Laboratory Standards Institute; 1990 Apr. Re-
port No.: CLSI document M7-A2.

14- Sun TR, Ottosen LM. Effects of pulse current on
energy consumption and removal of heavy metals
during electrodialytic soil remediation. Electrochi-

® Z}ly
%g J 1A lgs /Ul 0 los /iiiass 093

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

AV

mica Acta. 2012;86:28-35.

15- Casillas HAM, Cocke DL, Gomes JA, Morkovsky
P, Parga JR, Peterson E, et al. Electrochemistry be-
hind electrocoagulation using iron electrodes. ECS
Transactions. 2007;6(9):1-15.

16. Reimanis M, Mezule L, Malers J, Ozolins J,
Juhna T. Model water disinfection with electrolysis
using TinO2n-1 containing ceramic electrodes. En-
vironmental Biotechnology. 2011;7(1):34-40.

17- TriSovi¢ T, Jugovi¢ B, Gvozdenovi¢ M, TriSovié
N. Universal modular device for electrochemical
synthesis of the disinfectants. Journal of Trends
in the Development of Machinery and Associated
Technology. 2012;16(1):187-90.

18- Lopez-Galvez F, Posada-lzquierdo GD, Selma
MYV, Pérez-Rodriguez F, Gobet J, Gil MI, et al.
Electrochemical disinfection: An efficient treatment
to inactivate Escherichia coli O157: H7 in process
wash water containing organic matter. Food Micro-
biology. 2012;30(1):146-56.

19- Da Silva LM, De Faria LA, Boodts JF. Electro-
chemical ozone production: Influence of the sup-
porting electrolyte on kinetics and current efficiency.
Electrochimica Acta. 2003;48(6):699-709.

20- Bergmann H, lourtchouk T, Schops K, Bouzek K.
New UV irradiation and direct electrolysis-promis-
ing methods for water disinfection. Chemical Engi-
neering Journal. 2002;85(2):111-17.

21- Kerwick M, Reddy S, Chamberlain A, Holt D.
Electrochemical disinfection, an environmentally
acceptable method of drinking water disinfection?
Electrochimica Acta. 2005;50(25):5270-77.

22- Fujishima A. Diamond Electrochemistry. Tokyo:
BKC Inc.; 2005.


http://ijhe.tums.ac.ir/article-1-5336-fa.html

Downloaded from ijhe.tums.ac.ir at 20:00 IRST on Friday October 19th 2018

Iran. J. Health & Environ., 2015, Vol. 8, No. 1

Study of sodium chloride supporting electrolyte on electrochemical
removal of Bacillus subtilis spores from drinking water

'M. Mogadam Arjmand, '"A. Rezaee, 2 S. Naseri, 3 S. Eshraghi

'Department of Environmental Health Engineering, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran.
?Department of Environmental Health Engineering, Faculty of Public Health, Tehran University of Medical Sciences, Tehran, Iran.
*Department of Pathobiology, Faculty of Public Health, Tehran University of Medical Sciences, Tehran, Iran.

Received: December 20, 2014; Accepted: March 14, 2015

ABSTRACT

Background & Objectives: Cryptosporidium parvum is considered as one of the pathogenic agents
transmitted by water, high resistance to conventional disinfection methods, and potency of creating various
problems in water resource. Because of various problems in Cryptosporidium parvum studies, Bacillus
subtilis spore is recommended as a surrogate organism for studying protozoa inactivation and evaluation of
water quality. On the other hand, electrochemical process is presented as an environmental friendly and high
efficient method in disinfection in recent years. The aim of this study was to propose a method for promotion
of the water quality.

Materials & Methods: In this study, the electrochemical system used was consisted of steel electrodes
(4x8 cm), 200 mL volume, and 1-4 mg/L sodium chloride. The bacterial suspensions of Bacillus subtilis
(ATCC 6633) was prepared according to the McFarland method with 10° to 10° spores/mL concentration.
The microbial agent removal was evaluated by sampling and transferring water to the tripticase soy agar
medium every 15 min for 60 min. The number of bacteria spores, supporting electrolyte, induced current,
and reaction time were evaluated.

Results: The proposed electrolysis process could not eliminate Bacillus subtilis spores at 10* to 10° spores
mL ! rate at lower than 100 mA current for 60 min. Adding sodium chloride supporting electrolyte up to 4
mg/L concentration completely eliminated Bacillus subtilis spores after 60 min.

Conclusion: Adding sodium chloride as a supporting electrolyte can increase the spore removal because
of increasing direct and indirect oxidation in electrolysis process. Improving water disinfection and spore

removal after 60 min could be described by higher oxidant agents in anode electrode.

Keywords: Electrochemistry, Bacillus subtilis, Spore, Water, Disinfection, Supporting electrolyte
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