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Whatis Coronavirus?

COMMON SYMPTOMS
High temperature

Coronaviruses are a

large family of viruses
that cause illness ranging
from the common cold to
more severe diseases like
pneumonia, MERS

and SARS

Cough

Shortness of breath/
breathing difficulties

SEVERE SYMPTOMS
e High Fever
(100.4°F or higher)
* Pneumonia

* Kidney failure

B h
S ody aches/

muscle pain

TRANSMISSION
Coughs or sneezes
from infected person or
touching contaminated
objects

EXPRESS

SOURCE: Centers for Disease Control and Prevention/ USA Today/ World Heath Organisation
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Ease of kill

Difficult

Easy

Small non-enveloped

Large non-enveloped

Enveloped
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. How Contagious
is the Coronavirus?

Average number of people infected by an
individual with the Fo’-'.mu:ng*

Measies [ 1 -1 5
Semallpox _ 57
potio [N 57
Musmps _ 4-7
Hiviaans [ 25
sars.Cov [ 25
Influenza - 2-3

Coranavirus (2019 nCov) [l 1.4-25
Ebola [l 1525

EXPRESS

* Bt o curse D) samreaned o of I3 e 00T Souete WD via Sosege e 1 Saasans

(V) LALSJLQ..:J JiL'” J.'uﬁ L b)JS J”jji}( Q)yéﬂ) dLi:.»l Q)w\.; ‘LW..LLE.A —\"JS..Z

VA


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"...L:}JS PIRI J.ZLEAJ:LL.Z‘_;LAJ.&&.J ui S J,LS}MU@ IR ‘O‘J&eﬁjd|§>2§w&"

L Jlewl o5 s 55 050 COVID-19
g > R 035 S sas =ole
sy Sty 313 STV B Y L s a8
53 s sl Jlgwl 4 Sle COVID-19
4SS Cul odd yasie caliee Oladlke
g i 53 COVID-19 s, shol i
3575 01 5l ey b olans Jsb 53 Obsley
S s Led 0550 Il ol Ly syl
A yas 53 COVID-19 s s caslllas
DB o 3ope 5 edd e3ls LIS F il
Qa1 e 5 S o 4 8
COVID-19 s, 5l o spiam slas

(O) JJ‘.J\J Jj:.-_g
Ollgiin Gl 9 OT @bio i3S oy
WHO

Cdldg J S Al odae Slaludl

g s ki e Ol wdar 5 Ol e
ol et 1l e e b ]
Ol ssteds 5 ola3dS isy s g
Jisi s |, COVID-19 s,y Ll o
S Sl Slams sl S b ais
i sl andl 5 58 L S o
Sl At el 53,15 5 (UV)

va

51 COVID-19 Jlas! 5 pwe S &>
Gk sl sy el OT g b
SrS—iny 5 I8 55 0 sl Gl S
bl b as S50 53 (CDC) L las
slye il BLS O i S 5 olsas
Ll e (pm Ly HS) S Jpdeds
5ot e 5l 1, COVID-19 s s
Ll as el o3V el s Jl e
Lo ilas O pla3uS o g p3Y
ol U 3t L o pm ge slaslleul
JLis! gl ol gl s b dl-
53 0SS e edis 5 sy COVID-19
Mg Sla s e 5 Sl ab e
ULl sl pad 5 S T 2l 2
S o wal b 1y 03 T s Ol a3 Il
DLl oo 5o Dk s 228
SLS Ul o1 Stes a8 el
SR e \J;,-V_AJ'\J.:,L:{\_:(Ym) 15 s>
Aol cole; mesdle § okt la Lo
s5i oo AL 5 el el elaza|
()
5ICOVID-19 s, s JUisl s
STYPEC IO U S JUV S RY

S s 4S5 Aed e Ol 0 e e


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"W"\‘\ bl:....:L? Y GJL&-: AY [PEL) ‘;;:‘vvd.} ‘_;.vé.ﬂ d;,.c"

ol S el Sy S s (ekile L
JS oml G S e 13 0T L el
dilen o) Ll O e s
43 Rotavirus 5 Polivirus (Coxsackie
03 S s Cde 5 Hluie &S bl s
Jls e (3L V0 mg-min/L 550>
Lol ola g o ool sl ad dalgs

Gt lie ¢lyls S COVID-19

S LS e ol B e ns s Aes
S =S el Ol ol 3 oble
S ol 3 el s oA il U
Aol )3 g<_;)}¢_w Sed9d s 43
o b pUls i eyl 58 .cs S
L s s (LOLLT/LOL53) o525 05 m
e 5l a3 5 Loags sSL

.J)‘J ‘) ;ﬁw‘)ﬁjt—:};

S I KH W P WP T JF P
Cr Lel L ,s 0 511, SARS-COV-2
e adaile L s il C bl
Sraeds al b s Jlasl glalas
<=L_<.5\ e et sl 59 5l c e
Sl Ol s e Ssteds Ly,
3,5 esliwl swl O 03,8 Shiens

(%)

0/+ mg/L slas> chale L sila 3l I3l
les aads Yoo Blus 51w pH<® 5
(0) Al anils s O L

S E T Ol e SO sl A )
O e e e e
53 S eslinal bt g e ol b das
03 LS 5 e sleslie Wl oy o
Sl Al o L 5y sLa0ISe
S ss bl Sais &) pon b
Aol oy 59,5 YL #Poppm e ble
edS Saieds Jlds 5l i SOslw
Ol e b das o als Cud 4l
gl =l Joe 2 03 S Sose 02 G
J=B es sde C)b'- 03 e kS Jgaeds
3L el Sl e (AL U3
ASLA 1 Y0 gapH s sl e
s adas 5 S e &S S5 0 L
Ol bl S L8 s w0 O ahss
oy Pl o s OISR DS 1S
(¥) 545

sl s el s pdn AT s
il glackle 5o 1) sk Jolss
slome o Ct oas o 0L UV 5 IS

3T S sl 1308 Lsle o ble


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journalofbiosafety.ir on 2025-10-24 ]

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"...U;; w,ﬁ,g}eu«ﬁuduﬁwt ui S J,‘JS}M‘.L@ IR sbb&«h‘g&[}\’ﬂﬁ"

Ol e Gt Ol VVY Y sl

Cbal (o yae DLl L gla sl

<l pH: 7.2-7.8 5\-¥ ppm sI31 IS

(V)

29.99% (4-log inactivation)

UV DOSE Ct (mJ/em?)

b

53 Lo gla sl s WHO slgiy b
>0.5 mg/L sl 3L s clale L pH<8
o Ol sl el s aids Ve ules Ol
el G S22 L la s s 05

Shblgins Gb Ol oul (V) 55 dal =

140
@]
3
>
0
120 o -
&
-
@ ©
Adenovirus E
T 41
1004 7F° S
-
Fs
g
- =]
80 = CHLORINE E
DISINFECTION \n
=
o
G
60 = o
S
o
¥
aib Typical UY RED of 40m)/cm?
Ratavirus @ Cnx;.nd:e;;";
SAll LA UV DISINFECTION
Poliovirus @
20 + Hepc:iﬁs A @ Giardia @ Cryptospor{dium
D Streptodoccus Legionnella
® E. coll Faec8lis pnevmophilia
i ] | § i O ] s
0.1 1.0 10 100 1,000 10,000 100,000 1,000,000

CHLORINE DOSE Ci (mg.min/L)
@ 5°C and pH of 7.5 for 99.9% (3-log inactivation)

(;’) k_.ﬂ.L:.M LSL& grIRI 6)L~Ndb‘ﬁj-:" 2 UV 9 JJ\S &”:“’L"JJ‘ C)‘J'.:A —f JS..‘:»

A


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"W"\‘\ bl:....:L? A GJL&-: AY [PEL) ‘;;:‘vvd.} ‘_;.vé.ﬂ d;,.c"

Cowd 4y il OV oy o 51 cJ gl
sl ol
PH (5ol Jole ¢35 nosdle oo
AS @IS H esu0 s ol e
Slos 3 Fha Sae ladS ol s
e 3L dal = Gl s PH 5 VL
SIS A Olgn ol 25508 5 O35
L=l 05 5 S s el s IS
el sdal s 4 K xS s 0S
05,5 2y LVL e L gla s
Cwd o3 S s OIS e S e
4N 03,8 Bl L Ct lie o 5V sl
RreS) S S s b S e S e
S5y Sosme 5 oledy S 5 i
(L5dS 05y 5 s 2L L e
© 055L L el ag3s Y Ol e s
e w3l 45 aS Aol dal g s
Oy 4o 3 55 Jal - OF mg.min/L
FEIE RGN U ﬁ,u..,)\m ‘;.j EPPNLY
s AT e 4 5 63,8 I a5l s
Ct culg 5o oS ey dalpr 2] e S
3o daler VY mEmin/L sdel Cows 4

.(A)

AY

S35 Jilao 53 Sokow Jolse (5 2y 1
sl Jule &S 155k Jalye 51 (ks
O PS b s o oLl s Jlel

by Ll
55 S IS 3 Ol B 5 Y LY Ul
Al solay Jslye 05, Sdlas 2
L, Wlsssis 5 s s s St
awslio gl a SCt ,eSLs 1 as o
Sl Jolss e 5o IS (108
D Gib s e el il

(A) s o als

pPPm cw> g M5 Cdald iCt
Silwdlad o g oY S chle
23 ol Jslse 51 g 55 1B Ao s
o2 03 oy e &8 Sl Ok
Ct s ,mS e Dl aids e 2 NS
sdis Ct ks ol s iy S e
o plin sl Olis il ansls ¢ 5L
sedsm S Jlie s sl Jole 2l
03 Bl adls g Sl sde Ctoax »
Caglia IS 4 o 35 e Juls 315

03 eddawle Ct Lclils dal g (6 2aS


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journalofbiosafety.ir on 2025-10-24 ]

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"...B;; u&}ﬁj&&JJL&dLﬂﬁﬂ‘ ui@)&w J)‘.‘JSJMLLQ IR ‘&J&"A}&',}J’JS‘”"

A 2L SLsloben Jalse 05, SdS e s IS SIS 3 Ol see =Y J g

AL oledl 8

CatS 3550 53 WHO (sl foally smas 5l a3 S . S Sl e
o Oy &
Sl o clble ,), . Ct
- BSOS o)
s otes ol _ o 5lie i s . Ct o
Caeal s Bk ' o A3 (mgl) UPe D Silwdlas o los .
- BB P . mg . p
ol ol b i e (min) Js (°C)
s
Burkholderia May o 22.0- 625
pseudomallei Low multiply Low Low 1.0 60 60 9% 25.0 7.0
C”mfgj .l;fl.“c’e’ High  Moderate ~ Low  Moderate 0.1 5 05  9999.9% 250 80
Escherichia coli  High ~ Moderate Low Low 0.5 <0.5 <2'2 99.99% 23.0 7.0
E. coli (entero- . . <0.2 99.98-
hemhorrhagic) High  Moderate Low High 0.5 <0.5 5 99.09% 23.0 7.0
Salmonella typhi  High ~ Moderate Low Low 0.05 20 1 99.2% 22%- 7.0
Shigella High Short Low  Moderate  0.05 <1 <00 99.9% 20- 50
dysenteriae 5 25
Shigella sonnei - - - - 0.5 1 0.5 99% 25.0 7.0
Vibrio cholerae  yp. Short Low Low 0.5 <1 <0.5 100% 200 7.0
(smooth strain)
Vibrio cholerae .., Short Low Low 2.0 20 40 99.99% 200 7.0
(rugose strain)
Yersinia High Long Low Low 1.0 >30 >30 82-92% 200 7.0
enterocolitica
A s s Sl Jalss 05 Sl 508 53 IS (6,108 5 Ol e =Y g
s ns oledld o
kS 3550 53 WHO (gl Jordl s s2es 514 S 5, A sla iz
et ol ke Ct ,
535 |3 Loy
g otes ol sk Y] s s Ct
o] 3 Cwslae ; Silwdlas e o
. . AS o >
b s o (mg/L) . pH
s ; AS Al o (min) (°C)
<! s sae
Enteroviruses
. . . 0.46- 0.14-
Coxsackie A High Long Moderate High 049 0.3 015 99% 5.0 6.0
. . . 0.48- 2.16- 7.81-
Coxsackie B High Long Moderate High 0.50 4.5 295 99% 5.0 782
. . . 0.48- 0.86- o 7.79-
Echovirus High Long Moderate High 052 1.8 094 99% 5.0 783
Hepatitis A High Long Moderate High 0.41 <1 <(;'4 99.99% 25.0 8.0
Poliovirus High Long Moderate High 0.5 12.72 6.36 99.99% 5.0 6.0
Adenoviruses High Long Moderate High 0.17 441 0.75 99.99% 5.0 7.0
Noroviruses High Long Moderate High 1.0 0.07 0.07 99.99% 5.0 7.0
Rotavirus High Long Moderate High 0.20 0.25 0.05 99.99% 4.0 7.0
AY


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"W"\\ b\:.....)\s A GJL«—: AY [PEL) ‘d:.w._ﬁ.} gé.a.:‘ 419.'.6"

A V555550 Slisten Julss 03 STWb b 5o IS (6,108 31 Olsee =¥ g

155500 oledld o

3550 53 WHO (gla Jasll s s20s 5l a3 S S sl e
Shelal Ol s Ole e Ct »
23l IPRY] Shle oSl Ao ys
Bl Jole LAY ’ ol - Ct
Copa] » o o (mg/L) P o Siledlad 2 Les
CL.« BE) o . pH
sl T e S she (min) Js (°C)
-
A <
Entamoeba . . . o 27-
histolytica High Moderate  High High 2.0 10 20 99% 30 7
Giardia. High  Moderate High  High 15 10 15 99.9% 250 7.0
intestinalis
Toxoplasma . . . >144.0
gondii High Moderate  High High 100 1440 00° - 22.0 7.2
Cryplosporidium .., Long High  High 80 90 15.300" 99.9% 250 75
parvum
N . . . - s . . &
sl 34 w_wﬁ}LN\_gogfa Sl G929 89y » 09l S

5 Laadlos ol ool it Sl
o 05,5 oL am fooddl s glay S
el 55,8l e sl Lo (R-SH)
O sy Il sl Ll el o
o Osslpd e Ol lad s

C},\ il“ <‘L:' 9[{4@},_5/ ?_:“‘ng)

ol S g Ll s Lyt 5
o=l G5 = @S AL 5 (R-SO3-H)
s Ay als Cel putten 0 S
e S A o 2l 53 Ol
Al e Db =l et 33 e
53 3 ye Oy 5 el lanul

b s g =S slras

AY¥

Lo ol Sl J5 S5 S5 05!
3 R RSy O3St 4 Oud fus
sl b s s Gl o lmee Ll g5l
e Lie Jlail 058 Joe b 5058
S s 01 LSS 5l Ol slad sl
() &S e

B w929 O3 pem 3 38 093! P 3wl
Sla sy 3 ,50es 03,8 Joe L 055
Cl—.ﬁwjjjﬂ a ‘ ¢

R (&4

dxtos |y LT Lm0 el anST gla ST

© 9


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"...U;JS w,ﬁ,g}ewﬁudu;&wl ui S Jfls‘gwh\.e IR ‘MJ&‘*"J;;.’JJ*’J;”’"

34 e S5 s sel Faly S
S dbe 545 a8 sl Ol O s

Coronavirus
has a reduced
R-SH terminal
{thiol) form of
Glycoprotein
S-spike of
membrane

R-5-H terminal bonds
10 ACEZ receptor and
enters into
pneumocyte tipe Il

(Q) QLJJ.A.A d‘)l-w LSLAeJ.JJSA_i bj)S B EE s dLa.S‘ )( LSJ’:fjJJ')" Q})l )3\ V_.M_:;b\/.a—o J.g.:r

S Sl 5 sl s COVID-19
WS e s Slaeal 3 dal gt sl
dmd?jhﬂ £ ¥ ol QL:.:J..{_))J
))_{A J_’a'\.g}osﬁ u.»:LqJ u..bJM)J L;j‘.)

5 Al p3) o o}.:_<2.~>/aj:_<z.~> °

ju&JU}MQJ\JM’L)M%ﬁ
b ovsms whsoben Al s )

C"—QL"J"‘:"W&}J’.‘.J u{\ bj“u:’.")‘

Ozone (03)
oxidizes the
R-5-H terminal
lothe R-5-SR
form

R-5-5-R terminal does
not bond to ACE2
receptor. Virus is NOT
capable 1o ENTER into
pnéumocyte type il

Tobw 55 (Jgieo
300 plmil olite S gdeds oS S50 3
35 Al e COVID-19 Jals s s s
Lass, sl sl & 5l oo sk
RPN W P UG B GO H WP b
L i Oles a5 0350 5k

P e A P P e

A


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"W"\‘\ bl:....:L? A GJL&-: AY [PEL) ‘;;:‘vvd.} ‘_;.vé.ﬂ d;,.c"

Soags S g e plosl b g o
SOl o (Sl bS5 G sieds
Ol psw S 03 S b slss 5 oS 53
Ol LS S s e NS 5 (A
TR [P PURTRICIN CWONYE ) W YO
53 sddeslin ul mle S Sl S
Lwn b oV, ame Ld gla S ol
L 0l e 45 (0N IS pm )
Voo Obid g G058 byl 5 G35
S i by s J e ST IS
osliwl gl o Aol Lad ydoes sl 54l
033 550 2 0Ll 5o s el 4 Ll
S rkds sl 5l eslinal L5l asy
ol s Cos b R e s
ST OIS el iz 25 dal
S Olsmean add oo IS gla sl
0Ll 53 5,8 eslinal JSsieds J o
31 eslinal diS Jyicds slad sloe ags
bl gla s Se (A

By et 3 Al ()58 s

odlatul 3 g0 oS JSsieds (gosle £«
Al lad Saieds e ol g

AF

Oleatle (63555 0> (iomen

J.>=,'Z...u‘ Ql.fbjijd_%cbj_', °
L&QS.W)LAL;M eL‘bJ.;.a o

Osde slaosns (olbdy, sladds o
L&J.L; uL:_JS

S5S 2 sa Syl o

Lol @

)LSJ‘}:'- u;,jj_e cl_<.2'.w.> o

LAQAJ ®

a.)\_.“suﬁjﬂb JJ_JL\S LSLAM”‘ o
(25

52l Jlaws 4 by o Ol g
LA)J) sl U‘LW ‘d:-\:-"v\-é_ﬁ (_SLAOJM..J“}.«J
sl L LU s glaptan olad o
Lﬁfu“_.w‘ 9 LAL:'\_A'Q\ B L;;LAJJ 6L‘BW
(1)

S48 J‘.il" L;}LA) L&amd‘,ﬂ.ﬁM LSAL"'S
J_A)\ Cj.b_.» dawc\s.,‘\;ﬂf)‘).; oalaiwl
L;_..L:oj_:&jggbcu_.ﬂjbb 4_:;
sSL B 5y 58 J gams Lgu&ujb};;w;
e Shes Gua L s ol s

O3 — o 3l ps Lsed =S Jpaed o


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"...L:L,S PIRI “}{ﬁoJ:de&ﬂJ ui S J)I.Sj(.;.ﬁ‘.k@ IR ‘O‘J&eﬁjd|§>2§w&"

Ll dal bl oSl cnl e
Aol cole, 4o Ol SLS 5 piS Cr
Coenl o am i LS pal b elens]
Ol bim 3 Olow 58 o 4
Lel 5hanls el b e o 01 Sl
QL_,,UJ\}&:;\A 5 ey < >

T

(F) 5,5 esla 5 Lo L;JKWL%
oy Sl Jad BB sl Bl sluss als
oS SIS slue hayg Sl S s
abgme L sl 53 Ologes Les e
sl a sl b o slaolss
3o laglad 5,50 55) 35 0 6 pSeslLl
)Jjouowﬁwd&bljjl{
J.EJJ_A QJ'H_M LSL..L‘) co.l.:...;ﬁ:}m LSLGL&%
— ol St ¢l - Sldde ol (el
dowle Stal 593 ab gme 5> Lol ol 8
SOledbl bu g Ja8 LB slie 555

la sl CLAL}_}M J:._e LS Gl el
UL [PV T V-7 WIV- 0 WY Vi U
b Jdie Lile 5510 (2 035 S siels
Jods ) O S eslinad Obey
Sy Cusgde Ly 5 Sley Cusgdme
= Sl s e a5 Olus s
Lol i g5 s L Sl
RAOLSl (s Ssieds Al e
Sl gr 03 258 e S Tt
D58 e s Lo 4SS eslinal Ll
SLasil slr Ysene o5 olagsbola!
sl s S o 513 eslial 3550 on gee
(V) 550 ol e s
U Ol 5l gals 9 slis! (s la5 dold
Jooxe u> /.0

G b 5l Wl e COVID-19 g
eﬂkwr@ﬁjw-‘a@‘fb

ol Jlanl s jase s 4 el

A}J:..J: ot QJ‘)JA.I..M; C)J}w e g:,\.w\ J.>:I.~u| 2 Qlﬁkmﬁ: slaas w):‘:".f" j"‘j" A+B+C —O J"u\?

A¥) 5 dals 5l JfLw» Vo 0> Saslsl

A s Gas oS Cean

(o 55 o) o gl Coand

C wilwe

B ailie Gros Cronsd

Comlows 3l S S Sl as o S|

Bl 1/4m? J,fL..u 2 ulla

1/8m? St » lsla 51279m? Sls a sl w

AY


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"W’ﬂ‘\ C}t.w.:u A GJLQ-: AY [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

Sk e Aalas e S

50 1/1m? Sl bl a

1/4m? St » sl « 51 279m? St e gl «

Sl pl gy el wj,a)fl

AL J,>'=:,~.;\ J>'e:w:‘ ol

310/7Tm? St s gl &

0/9m? ;L\M’ A bl 3 27/9m? ;L\M’ A bl

J,>'=2~«| ol )'\ J>'e:w:\ ol

ol amtle 01 Sl eslizal gl yols jsbar a5 ol szl amd s Glb1 js i 5 3 Kiw ab e Slas 4 1as e

D3 iyl
33 i rl_<.l.ﬁ 53 Slaesb Olds, S
OIS s oS LLaolse o Ly el
o=ty S eslial ey e de Wby s
Sl b res s )50
5 (CDC) Lags e 31 n8iy 5 Jzs
i Ol ad jLanl 5l S o sl 4
25510 goles 5l aithe 4S 03T 5l 8l
a8 Sl ahax 5l al3l L Ol e
35 AS Sipe 55 1 OLSLE 5 L meillas
o=l Sl sl a5y S s S
adby Comal g ar g Lo s by
S s S G Ol ey
52 018k JmS g s L Sl
eslital &y habloe 25 Sl eslinal
b DS e s Sl L s S
el § s L 5 035 o Sk & s

(F) 555

AN

|

S5l 5 e sl Ol s
L0 palS G o 1 s ol
Aol ol 5 sl O SIS sl
LS S 4 elenr]
5o Il Sl 4 (o R @
S Co e v b0 8 5 s Jo

.J).w

Sass chas 4 L s Jus S slaas @
R .,L,..:‘)JQ.A oﬁﬁjuﬂ gLAL;SM °
.)q).& AJ\J)\).; WL.A WUL\{@M

5 el C)l_ﬁ- La il b Jlo @
Obey e LilsS 0 &S ola by, 35l @
L CUKLl 5 Ol s a5l 31w s
UM.:L_M: )\ oalaiwl JLL« _)_5.]94_: LS S gdoese
L;\ﬁwujsuvg)wb&&u

() ol St


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"...U‘g; BB X J{L&oJéudL&ﬂJ ui &L-G)Lﬁ J}:S‘gu‘-)«e WSS ‘O‘J&eﬁjdk,l?)gw&"

G a5 blaws it Jstas 33 ;8 @
cs)jiu_»ﬁm\p;)ﬁ-lidb e
(F) el

S 5 4o

3 aEa e b Jsene Sl

A e b OT codS e pla58
\CADJFSEN ISP S W P YN
MY Y syl 3ok o e S s
Al el aal 3 sl s s (V) O]
S5 aS o dalys Lae cpl @
IS Les & ol s syl I clale
TN PN P R C PRI
go= b adlis cer oY Ll
Sl Kos 85 oot S 15,500 b s 5

(V) codls dal 1 558 Of 55l

9 L. AJL;A 4“1: 2% f.. ~y L.I.. Z‘_} %
Y | R B L I GV R SO ROV- IO
ol la, oSG Jgane (5 . Selll
4 (DPD-1) oile 3L JS 5 pH szl 53

A4

B slas1 9 pidke

b s 3 Al e sl 5 e
e, OLSLE & b 3y eslizal s
LS osTelk 1y milig J sl

S COVID-19 s by o o liin
l_gjua\_fﬁ‘vﬁb)\.oc;))_.p‘«_gvu\jjd»
= 3l Jelld Sl S gla SS
g dal gt

e ple L e s Sl
s S e ol 25l s (6 le
sl o 2o ¥ s bl cule ;@
el ol s L

33 Soppe b b s Sule 5l eslizal @
o S e s ST s 4SS s

RO

oo Sibsy ) 03,8 i pKa S a e
o3l OS5 S a5 LSO eslan) Suls U
Aeals |y L8

e gy Sl aS ALSs 1S e
A e S e 03l

e ol SO 4 s, e 5o e
555 COVID-19 iy Sl b JUs

sl dal g


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"W"\‘\ bl:....:L? A GJL&-: AY [PEL) ‘;;:‘vvd.} ‘_;.vé.ﬂ d;,.c"

sl (Y pH ol S S el ()
Syt LS pslas 6,8l (7
D g fl.?u.‘ S 45l
e IS S gae s dye Ao Sl )
S5 b b PIVYVlade o pH
D gl anls
LasdS Jodeds Sl Co sl S Y
St IS Lol s UV s 51 szl
D g sh A 55
Sl gl s 5 pslie (5 Se5lil =Y
o sl s S 5 pH sl
S kels 18 Gl g et o 5 5l
5 AT g Ol Sl an slis opl
Sy el e sl O oS

Cles o el SN 53 S skiles
o=l 03 Bt e e 5 patd Sl
Jo8 ot e 5 OIS a8 o
Lays laccSag dile = shu el
Lt 5 ol s sLnd
3o05 00 B st ) o slacs
SLrediS Jyieds 5l eslinal b sl o
AS Sseds | s laciws (ol
A s s 5l e s 8 L

Aol s SSbSl L s &) 5o
(V) s

top sla Fal 5 S sSse gls Fnl o
s oS clags Sleslital b oo s
Al ol OY pame b 5 Lol IS
53 JUTJLSNNJ sl Sl (e IS
P e
ohie Sl L s SSbsl o on S
Sl s O oKl 3yl
ST S aS el 5308 glaslKaus
A5 gl Of s e S 511 Jlas
DS S sieds Jole Syl gl S
05 Sl glallas ol 5y cbsles
SRS NP P EPpe IR N e
03,5 Syieds sl (UV) i sk
LS 555 b oS 5 Sse ) el O
o sla el 3 38 eslinal (IS S
e S (§ iy OIS 4S e pas
Sl g 3)1s G sSs sla
oslital Sl gl 1o 5 ahead s
T sse 4 e sla, sSL S 5 pd
ARSI

03,90 g (o sae Sla Sl o

Sl b o i el 5 J S


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"...L:}JS PIRI J.ZLEAJ:LL.Z‘_;LAJ.&&.J ui S J,LS}MU@ IR ‘O‘J&eﬁjd|§>2§w&"

C)YWl__:oJ_:.&‘quLgJJJcLﬁ&)J Jﬂij@‘)ru}dj})wuuéjlsb_}
Ly S AS po guazes el ol e Do 355 o 4o S5 i

(Ol gt LSl el Gl bl A g

References &0 S 5@

1. WEF. (2020). The water professional’s guide to the 2019 novel coronavirus. Work for Water.
https://www.wef.org/news-hub/wef-news/the-water-professionals-guide-to-the-2019-novel-
coronavirus/.

2.Low R. (2020). Select effective disinfectants for use against the coronavirus that Causes
COVID-19. Infection Control Today. https://www.infectioncontroltoday.com/environmental-
services/select-effective- disinfectants- use-against-novel-virus-covid-19.

3. WHO. (2017). Guidelines for drinking-water quality. Fourth Edition, incorporating the first
addendum. ISBN 978-92-4-154995-0. World Health Organization.
https://apps.who.int/iris/bitstream/handle/10665/254637/9789241549950-
eng.pdf;jsessionid=183F987D7DB2996F6F65F008DB2E84847sequence=1.

4. Indiana department of health. (2020). COVID-19 response recommendations for pool and
aquatic facilities. Indiana State Department of Health.
https://backontrack.in.gov/files/BackOnTrack-IN_BackOnTrack-IN Guidelines-
PoolsAquaticFacilities.pdf.

5. WHO. (2020). Water, sanitation, hygiene and waste management for the COVID-19
virus Interim guidance. https://apps.who.int/iris/bitstream/handle/10665/331499/WHO-
2019-nCoV-IPC_WASH-2020.2-eng.pdf?sequence=1&isAllowed=y.

6. EPA. (2011). Water treatment manual disinfection. Environmental Protection Agency.
https://www.epa.ie/pubs/advice/drinkingwater/disinfection2 web.pdf.

7.1SIRI (2008). Swimming pools- General requirements (11203). Institute of Standards and
Industrial Research of Iran. ICS: 97.220.10.
http://standard.isiri.gov.ir/Standard View.aspx?1d=8773.

8. CDC. (2012). Effect of chlorination on inactivating selected pathogen. Centers for Disease
Control and Prevention. https://www.cdc.gov/safewater/effectiveness-on-pathogens.html.

9. Nagashri Manjunath S., Sakar M., Katapadi M. and Geetha Balakrishna R. (2021). Recent
case studies on the use of ozone to combat coronavirus: Problems and perspectives.
Environmental Technology and Innovation. 101313. doi: 10.1016/j.eti.2020.101313.

10. Mentel R., Shirrmakher R., Kevich A., Dreizin R.S. and Shmidt 1. (1977). Virus
inactivation by hydrogen peroxide. (6): 731-33. https://www.ncbi.nlm.nih.gov/pubmed/203115.

9


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.2.4.6
http://journalofbiosafety.ir/article-1-362-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-24 |

[ DOR: 20.1001.1.27170632.1399.13.2.4.6 ]

"W’Q‘\ bl:.....sL? A GJL&-: AY [PEL) ‘;;:‘vvd.} &»ﬁ.}“ d;,.c"

Evaluation of Health and Control of Swimming Pool Water
against SARS-CoV-2 Corona Virus (COVID-19)

Behnaz Askarhalvaie!*, Bijan Omidi?, Mohammad Reza Ajouri?
1- BSc., Azmoon Salamat ASA, Tehran, Iran.
2- PhD., Azmoon Salamat ASA, Tehran, Iran.

b.asgary(@yahoo.com
Abstract

The SARS-CoV-2 viral infection pandemic has altered health and disinfection
protocols in many public places. Swimming pools are one of the most dangerous places
for COVID-19 outbreaks. This article examines the mechanism and rate of transmission
of the SARS-CoV-2 virus and its resistance to treatment systems to purify swimming
pool water by chlorine and UV. This review is based on reports and protocols from
organizations and centers such as the World Health Organization (WHO) and the US
Centers for Disease Control and Prevention (CDC). Studies show that free chlorine with
a concentration of 1-3 ppm along with the implementation of a well-written program for
the treatment system with proper operation will inactivate and remove the COVID-19
virus from the pool water. In addition, maintaining social distance and reducing the
number of swimmers by 50% of the usual number can significantly reduce the risk of
person-to-person transmission.

Keywords: Covid-19, Swimming Pool, Disinfection, Treatment, Chlorination.
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