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ABSTRACT

Background & objectives: Sulfuric acid, due to its extensive use in various industries such as
copper, lead, and zinc extraction, poses harmful effects on the health of workers in these units.
Therefore, accurately assessing the exposure levels of employees in these industries is essential.
This study compares assessments using titration and ion chromatography methods to determine
the exact exposure levels of workers in previous years, which were assessed using the titration
method.

Methods: Sampling and analysis were simultaneously conducted at specific stations using both
titration-based methods and ion chromatography. In the titration method, sodium hydroxide
solution was used within a porous bubbler, and in the ion chromatography method, the National
Institute of Occupational Safety and Health (NIOSH) Method 7903 was utilized. Statistical
analysis of the results was performed using SPSS-18 software.

Results: The average acid concentration in the general air of the electrolysis cell house was 33.89
mg/m? by the titration method and 0.119 mg/m? by the ion chromatography method. The results
indicated interference from sulfur dioxide gas in the titration method. No correlation was observed
between the results of the two methods.

Conclusion: The titration method is not suitable for measuring sulfuric acid concentration in the
air, especially in environments with high sulfur dioxide gas concentrations. Given the consistency
of process conditions and ventilation in the studied electrolysis cell house during the study
compared to previous years, the exposure levels can be considered in line with the results obtained
from the ion chromatography method in this study.

Keywords: Sulfuric Acid Mist; Titration; lon Chromatography; Electrolysis Cell House; Copper
Industry


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/].health.15.2.143 |

VE-Y ol 9 o louis ‘lo&.)).»b Jw wblage 9 ol alxo VEE

9 e e (L)Y YD Ygawl yius 9 uél)f,.'il.og)f U9 Uv9.) 99 A lie
UM Salgs o jalg yisll Aaly seges slgd ) Sa)gilgan daml Hl
*Tisdazo glojy s pibho ulac
Ol le)S Aadin s (uo Reize Ayl 9 31355 S5 jo )

Olbrl ()l S5 s [c}.l.: oSl wmublae 0aSL6ls OB Sioal 5 slas ) cblags Swaiue 09,5 Y
pmohammadi64@gmail.com : juesl SEDYYDIVYVD s SAYVEAYAYYD) :pyals .J ghumo odiawg o5 *

olus>

SIS 850 5 o pws o e Jaxiwl iile glio ol ) &5 Sill 8 oslaiul dlawly 4 Ky 5é) gus Sl 1 DID 9 Aine)
0=l 03 LS asalge e §153 L)l cpl s 35 50 Ay (pl QIS I ol o 09T Vb)) il ase
Ve L ol 03,5 aunlio ) B1S 55les )5 02 5 wgswlis Obs) 53 & LIl asllbs ol sl )5 06 @lio
Sl e 1) S99 a3d 5 plml Y gawl i b L &S S8 sladle Vo> PSS (3485 aalge

LT 5 Gl pr Ai905 GBS 53log )5 052 9 Vsl yis 22 Slire GB9) 93 & Ul et Gluse SlaolSunl )s IS yhg)
N B 53les )5 w2 U 3 5 Yoo Hb JAIS )3 e 3 5 348 Jslme Sl wsawl piss (ho) )3 23,8 el
Ll SPSS-18 )58l 050 b b sleT Julos 9 43525 b oslisl b ublowg 9 el Sho duwge YA-Y Sio
A

b0 03 5 Ko pie 2 0 e YY/AR sol e g oawlsiis Gbs) b suls pisll ls slpo 03 Sl walble (pSle L AXSL
Ol s o) 03 3,5 55 3T 53 S Jalas )5k mls .35 sfle pio po S Sl =/ NNl BT 55les )5 w52
.momwmuz,),;@ww.a,e

as plalouzmo )3 03399 bl 5es awlio 190 ) ) 98 gl wdale (5 a8 0 13l sl e © sl yius sy ‘s)afazuu
Ole) 03 aslllon 350 s @945 9 3T 3 Jool jbs U 92 i @ Ax 95 b bl 50 Vb 35 55 SauwST (53 ) wlale
Al oyl SIS 53les xS W2 G Il Juola mlis 39 )3 1) aalse ul e lss 5o sy SaJls b aglliae Lzl
sty

VESY/Y/YY b a3y VESY/P/Y bl

Sid55 oz g i Slge w316 (5 gt 1 93L6 (J 53Ul
9 o diile 531548 Jbaziuwl slasiT 4 5 5 50
So25 s an izt o) bl g Sl Ll e
Aiile o edo yo sldluz=o V3 35 oF duwsT 55 S
(V) 39 5o 3is5 Plawsl S wals s)lze 5 9
Y edBle S a5 el ) 98 gun Sl

SLoilis Sl walad HUAlS wosSo pio o )5 Shie

Ao Jdio
aS wawl o8 wo)d b 598 sl K S 9id gus sl
Sgbio oo 58 )3 Eae )50 & Vgoso
Jus & ) sal sl (B 20 S wlwsl 38 )18
oo ST 3IT 5 gliuo vs T Jl olsl 3 oslemwl
S0 3 ) )5 () )03 oL . IBI 50 F)
J9339 229 32 355 03 OT 3,08 o) 58 g al


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/].health.15.2.143 |

VED UbKed 5 5 raboo b

o spwl s 5 ST s3les xS s Obo) 9 dunlie

wl).\d&qlga;}sb.mlw;rsbd%l)s
23 oo 93 055 Jl s .))Ss;..\.yufks.) OB aaly
23 )5 ol Jalas Jleanl 13 S gl 50 puliilie Jou=o
e 9 whl o Lo aalge (ploiil o
LS Y ) IS 3925 ) 9d) g ww
A (pr—waunS 5030 Jsdzme )3 35 55 sl
38l Jlase )l i b aalse yl jae 35195 50
5 el o gl Suaa by (V1)) Sules 35T 0
Vs 5 IS e ges o ald S Ghab bl
JAlass a8 83 e oslatwl 3BT sl 3,5 siles 5
L 6l pmaiges by 0o azsT siile sl sla s

S 5o SRe 1) 3RS 50 c’ peITerN
e o bble o))l aslloo ol )S pl bl
VoS G0 93 b wle jed Vs ) gél gan Sl
ol os—es Sls—0 03 3T silos S s s
PL=il puo Jlazinl 3aly S5 )3 Guso july il
23 Sumwl l Rl e Haub (psule b B s )8
=8l aalye Ul Jl Sledbl (s (o 50e Slso
Q-_gL@)&}).))jlo.QT)éMg_sLﬁde)éu|)f)lf
aalloe aisle 53T wlallas (sl lelbl ¢yl

S 85 )13 oslaiwl 3 ) g0 et o8

PLESTY
SLaSS6 mhaw Jl 5 pie V/E glas)l )3 ()1 5 a5 g0
Sl oslai sl Ly (613 s 4 g b oLzl julg il
SKC s b wialaw 6358 1 o a5 905 sy
Ol 08 Vo—b 4y ol wyl )& )3 .3 pl=l
Sols L3la slaalds)) ooy 93 an SIS paiges
(P SuwS 50340 S5k Jodzmio Hhb 5 Jolohuw
P R Py JUSSEURCP S RUTECIEN 5A3
0 ole ea Jasl ool b aus oslaiwl Salyss 5 i
Shm 152 (523 .33 )5 28,8 ey 43 IS 3 A3505 9
03 aidy o i - /Y )ldie Isgaa s pdiges ,o

! National Institute for Occupational Safety &
Health (NIOSH)

9 8o pie o )8 Slaer /YO YL wlale Hs &)
(Y¥) sgib 50 (FEV) ay) 65 )Slac b )b Glals
L saawl ol b anlgo 9 lds blke slapd) e
i abayl) sagwl L)l 5 olue Jl Sb oo
WP I=30 ) yid 35 )8 (ED) el oais i)l 35
Vb @05 5 OS5 Gl 8 el () gal g gl
A Ul Yah dxiuwe ol U 9 Ylasy Eb.w
S gib s US) Slome 3ile SSulle Lo S5 3wl
OB 51,5 a5l ols lis asllbe (paia (FY)
Ao Jl g3 (F3—=o SOl P =0 >
olfiws 9 an) Yl pw 4 Ml Hlod ) 94l gaw Sl
L ool olis (AQ) 3cas o il 38l 1) il8 95 uais
e D) ) o) gun sl )3T L) w3l 4y ax g3
030305 Us el 39 ol o s (Wliéss 8
G133 Voo YIS anlse ljse Sl slalu=e
5 IS wlelasl 9T gl bl b 33,5 L)l
Sl b agalse (6 )0 03 WSOE e Sl e
Sl LT Calisto Lo by, .3 5 3L sl
Jlais)le [98 s (Fase Ll wlale (5 a5 o)l
39,380 S (w09 (oS5 ) gl yiu3
SLaubs) (SIS silos S vs— 5 L8l s—
slaelale )y Sads mls Sxiwp)y 9 GwS)
U9 RS es aSDI pid V> 2,5 Sle YO )
TS0 Q903 )3 PLeRy slaw s aalaw Jl i o gawl pius
3als s Huee Jluaziawl 3T 38 )3 () +) 3 050
ol 03 35 oo o5latwl ) 9a gus el Sl 35 3l
9 30bso il 38l SKwke ax )3 A B Los 35T )8
W20 )3 1) ST ilg550 &5 S5ibse pus Sl
O3S slaolbn iz 33 )l )8 aalge
03 503l mlo mbw a4y 3iT )8 (pl )s caubadss
Ol el Az )3 5 0auS )5 aile Jl Zoa el
e ) 9o (S gl g sawl S9ls) @ile yaub
dsllbo 3)5 0 3l )3 .39 50 S ga) g aawl
o L J=8 sladbw s oSl aalse (LI
P2 SuwS 9 308 Jol=o Jl oslaiwl b 5 ¢ gawl pis


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/j.health.15.2.143 ]

VE-Y ol (P9 o )louds ‘ro&.)).)b JLw

wubldye 9 wediw al=xe VE7

ra_ml_gLPULw).)l);prTol}*oéfm.)uo
P2 L Jmo a0 dgud S 9 03 )5 aulio
A 833 10-YD Wi a4 (IS jai 505 .5 9 Auslio

JERCRAgER]
03 Sl )L 9 e LT 9 IS paas 905 Sl 0
oo il YA sie Sl (S8 53les S wse s
Ao oyl )3 (VYY) ok oolatwl (e wublage 9 (el
(P)S e &+ /Y= 1) Dl sl o3l adg)
o5 - ilid ol ot &y awwl Y 9T pen Sl
D b oalaiwl (Gl wawe 9T gen s10)
oo s bl 5 o] e sl a5 el
9 i ¥ ooh Il yma g0l le}_mla._z;dﬂ_\.;
laul DS Jds ot a0 blbigo i V- - pSTaa
o= a2/ 3 LAy B ke 4 s S o)l
o3 Jlasges Dl s Jds an a5 s sz.iI LETERY
w8l HURLS aslds 10 waw 4y (Gl pdiges e
oie 5 G- slagiicn $ols adises 0Lk Il ow
9 aalzs aslflaas sladbs waos & b slaals)
wdaly wlio s /wlio Sy Jod=xe )i Gle V- L
09— o> Y gl S iz .3 Pl
LA o Sl iy 350 B+ 5235 b SIS il
5 paio )3 S5 0 o3loT Wd a5 (53 5015 3 )laslisel
U9 Jado olliws & Shol sladsgos §20 5 b Guaw
L s 3 g a8 o)lasl Shal slads ges ) wlal gus
03—k (5 )5 o )lasl wlalgw Yo pdlie YIS o o
oz a0 e BT Jlaio N/ \Y b )
Sl eyl wlble =uls s 9 alze S 94l gu Sl
V adal) Sl oslénwl b (casSo pio s 005 Sleo) 150 s
A gai ¥ Slass (518 jdSgas J9) 03 aeT unsy

Sk oslaiwl jus sl

C— (Wg+Wp—Bf—Bp)

v 2\ abl)

:OT PAY as
o3l adg) moda i )3 03 VT o) Wy
(P S 9.0540) Shol 45 905 J 5k

["-u’-“”u-’l—’)-‘°}—7°\ S b a8 ,5 s
BR3 5o YU b IS pdi g0l

\, .
9 58Il yllw 53 (SIS 3143905 @i (5l s 095 ) JSub

i SHlod 4als) S puwis Al aw & s (P )e

J9b & J=o aw )3 IS pdi g0l 9 (2o 5 Sibe
L OlSel l Lo &4 s ol 38,5 plxil Hlo joy


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/].health.15.2.143 |

VEY Yot 5 5 raboo b

o spwl s 5 ST s3les xS s Obo) 9 dunlie

Sow o Glie Ve i Sl 58 e Sl @ V)

SIS padi 903 Jl 32y

Slod ez ) MZ wan Ho sl Y5 el V>

o o gl B BBE 9 08 punds (SIS 1245 503

ST cuws & mg/m®

L 9 35 55 suusT 63 LS Jalas gals olis sl
0 (o g—wlyiss o) VS ()T J—wSlsS

Jloial &5 5o ,a8l oyl Sl Zols ) )15 pas ges

W) [ol.z.'.l Sl 503 o) 98] gun Sl e S99

Ll SPSS L1331 o 55 Sl o3l b (5 beT (sl 3T
93 JlodeT wundy wnbale (1uSle duglio (sl .3
= 09T Sl usmslyis 5 SIS siles )5 ws2 Gbs)
Al 4l aw s o ble auwlio $ly— 5 5=9)
oo 3 03wl 48 305 15T 9T 1 suls sl
b axb S 515 s /-0 wseiT ¢l 3 Il Sise
933l Jools bl e el 03,57 sy sl
W91 5 U9 iy SFiwmed )b Sl Ghs)

Sl oslaiuwl ¢ gaw x5

aisl

V9 UbI) A Suwl e (8 o)l I Juols olis
i lize Sy > Ygrwlyis 5 BT g5les S
Sl 50 ) Uoas b 4 Sals si8l b

DI B3l Alg) e Gy )3 03T o a Wy,
(P oS 5.540) Shol &3 903

DI o3l Ag) ol st )3 03T e s By
(P S 5.0540) 20l &3 903

DI o3 alg) e st )3 03T 0 a By
(P05 5540) 2L 43 903

(H2) o3 SIS jdi5es Slod @z vV

Jol=e Jl Ik o3l s & g gawlyius Ghs) 0
3 lgie an Jlops = /4 ¥ erdin S 9 348
23 399 Jsl=o Jl yid Slao V + Jladie 303 )5 oslaiuwl
=S L aaids 08 38b w4y 9 b Ay xiesl
Il Qi 8,8 Pl SIS asgos aiBS /Y
L s wgrwlis by 4 leasges (sl juasges vk
B0 9 Jloys /0¥ S galg e awwl Jl oslaswl
S5 s I G T oty b s p4ilLsb Jid
Jloslaiwl b w9 303 5 uss ) (5 4 Sl
by =e $lga Jloaib $)sT gex duwl )iy ¥ alsl
Dol w4

mga= (V1-V2) NaXEqa ¥ alasly

ol ) as

(E9) S50 58 gan duml WVl SST:Eqa

) 98 s Syl aidlo 5 :Np

Jslme i) Gle = a5 Slos S8 e Sl ma V)
SIS 2285503 Sl Jo5 o2 SouS 50340

V9wl yiss 9 SB)593leg )5 U2 Y9 99 A3 BIIS Jadiges alike LAl )3 S 9algan Sl e 03l (g a5 0131 bble N Y9I

anb (rng/rn3).;ucm; o |
(Gl - 290 - Flue) Ogawl yi5 S 5o 5 02 SIS 2 digas Yo @)
Sl \\/% AT WO ke \
Sl YV/7A VES YP-P) Jske v
Sl E\/As " FY) Jske v
Sl rY/-¥ R EV_E) Jshw ¢
Sl £-/4 /e EY BYDY Uk N
e rv/ay VYV VE Jsk .
e Yy/vy - /YAY ¥ Jsko Y
Sl v4/00 .gE £2 ok .
e Y7/ve . /YYS YE Joko N
Sle Yy/vy /184 dE Jshus .-



http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/].health.15.2.143 |

VE-Y ol ©9 o )louds ‘[o.mo).»l.\ JLw

wublde 9 wediw alxe VEA

RETEEN ARYAYA
ETEEN YY/o
e Y1/oY
RETEEN Ye/y
o EE/NY
o Y7/aE

/YA PAPY ok i}
/PRy FAEY ks Wy
AN FAPY Joba W
./-5E BA-DY Uk Ve
Copy VASVY ok 10
[oo¥ EA-EY Joku V¢

Jod=xo 4885 YD (o pc )3 &F 3k o3l AddS
G 58 3,855 SaunST 63 b s )5 azuis )3 o
T G090 SIS 9iles S e Yoo el sl b
GoloT Bl Jul=s 9 aub 03l ouskild O gawl y U5 2
V52 Ub9) Il Jools slaesls Sl oslemwl b bas mbs
daw > gl lale GSle b ezl 318 siles S

sl 03T ¥ Jsax s anl
Sl JbZn 5 e o BlE Sl ¥ S

23D usl)f,.»l_cp)f W= ubs) b ok S5 o jlasl

UHUL,))Ao_\_&;ks)_;o)L\_SIq_bléwﬁLP
N APY s Ladske J5 03 91,5 siles ,S
bls 39 PWIAREY/AE polyy o gmsl jiss G5 )3 5
(<1 1) ablo e IS size Sy w9lés &5 ol
ST 3les S v s Al )90 S =5LSS sl
IS Jalas aws 58 s 4 o gamlpis b ol juise
O 5 a8) Ysrml s by VS 3,5 5 S wsl s
sole a5 Sblas )y 5w JI C)l'; PANCHIRPELISUN
Vst )i b9 A 3blse Suwl ) 5 e
Jlsole slsd 0313 soue b blis ol )3 b el
2 Y0 (3L dloys /0 ) e Jod=o Sl sul

99,5381 Pl 4l duw )3 (58155 93leg )T U9 Y9 b 0 (5 ) 01331 Suwml Hks 9 i BIE (pSilis ¥ U9

Saso U3yl eble iSile
olls 4l
(250 pin p2 )5 (Shio) (50 pin 2 )5 (Shio)
Y N Slosds
VY /Yy Sbe
g /0 YT
025 r 0.23
-Q 02
2 o0as |
} 0.102
— o1}
O .
Il e

S

Sl s 4l

OIw Al s )3 GBS gilog )5 Yga Y9 b 03ub (5 315 01331 Suwl YL 9 e IBLE duslie Y JSub

o 9las ol Lol sl 5o (o aal slad gl
O#Slae 0392 )L 3925 L 55 Sllaid 5 (o Al

ook s s9is anb sladshw v wlale (uSle
sladsluw vs o bble uSliwe Jl jeS Gl SHise
23 wble Sle a4 )S1.(p=+/-VD) 390 Slawe

23 e ble ol 93 Jl o (lbae a4l g_sLQsd}l.w


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/].health.15.2.143 |

VEQ UKo 5 s pabbe bl

o spwl s 5 ST s3les xS s Obo) 9 dunlie

(Rz) d..\_ouamuhu)_m S o laiwl U}#”)f)
.(RZZ--/' -80) S9 a0 S35 9 b Yl

DR (50 wlis

50
45
20 [ 4
= Al o RSB I mAL
30 | ®

25 |

20 r

15

10

A3 mize s dile =olis oyl il Al s wlale

p=+/-09) 395
=183 Jlaio 39T 5 o oo Sl v
09— )T )l A 38 sladlaw s Las S ojlal

y =-4.3486x+34.411
R?*=0.0045

0o 0.05 0.1 0.15

0.2 0.25 0.3 0.35 0.4

S eileg ) (s s
SIS 95leg xS W92 9 WIS Y9 93 &3 5 AT 013 I Juols Falis SKiured ¥ b

ALl 9 caum 16 Jlun B9 93 Jl odoT sy
ouSe abaul) 033 lis saike wxodle) Suibb oo
Sl abouly Sy 3l DI WS (et & (Subb oo
Gladls U3 oaub duwlxe dwwl wlale 3T wawas
23429 md & Youwl s oy Jl oslaiwl b aubis
ribaio (3,5 o5 S wST 63 JLS hls) Lhuxe (pia
YU Lo bble )y oy ol I oslaiwl . aubl ses
03 59 bl aibls o )s Suwlie @l wawl (Sew
Jany 0 4 ol adlbe sile b slawmbale
Jol ymal 3l s JIS )9 b 3 S35 B 9 o
2235 pedtiie 5 b pw) p &N sk uizmed
Jod=e Jl 3l Jl s ole slg— yals pyac Ly as
2= >3 VD (3L Jlops +/x 0 ) padas a5 0340
L oS 55 L S Jolxo aiids YO (o 5e 0> addy
Ol 3035 G 190 (528 /3,5 55 SausT 55
wiis Agalse ol jse 35T Sl wsswhis mbs
JoB ab i8S sladls )3 o) ga) gu sl b 9l S OE
Obs) 4 3IUT b ull ol bl ses Slesel
23 duwl e bble a s sls glis S35 esles S woe
I lre 4l s @sls sy il sLadslw

L5 9 e v bl (5 58 0 1ol aslloe ¢yl
I )8 s o g—ac sl Vs 1) S sé) gl
5 NIOSH-7903) 31,5 o3los 55 0o b 9 4
O3 O S e bile (uSilye o1y plasl o sal yiss
PS5 Sle /N sl lad sl JS 03 S5 53les 8
YN VA o (el VRV S FIPANC RN VLo e
wdile Slae srmwl s Gho) )3 d5r 28 yio
o p S re EE/AY L5 N1/ 050 03 5 YY/A]
s Jlomo Sl o3l b Syl s3a 394 a2 yio
e Gy bl 5o e ple i Jgel Gl
4 3ulss ol 035y wglitie da pl b alis aSiyl
LS Vaial s 9) 3,5 95 suaST 63 Jaloss Jods

Db 3wl b 190 )3 39 g0 (5 SuuSTiss
i Job sl b 190 3,5 o5 suusTss Jalas
Hosteiuwl Ly Gisg) 93 I Juols zmlis aulio Lol .35
SRR a6 A4S 383 5o Yl SShued gge )T
)P gy o)l =+ /- FY 0l o
Rl e a5 385 50 plis 5 wawl S5 s8 dae


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/].health.15.2.143 |

VE-Y ol ©9 o )louds ‘[o.mo).»l.\ JLw

wblage 9 el alxe 10

ST 58 )3 38l jlxe sa Jl i aalse Jleial
OF) 3bl e ) 9dd sl S5l g il

A4S 33 )5 5o G5 Az asllboe slaaisly Gulsl
o ble g S ojlasl sl Y gl yius Gy
03 0339 3ubb 5ed awlie 190 ) SO 98] gan Sl
YU 55 3,5 55 agusT (53 S walale o5 ladome
D3 IS, asged Jolxe )3 Il ) aubl 50
o Ble Sl ool s JAla 5 e ago g0k
393 9 Jalas 0au3y (ol 33,5 50 ) 98 gun Sl
/V) S 98) 9w Al s Hlws aalse Jl=e
Sl oo Jl oalaiwl (\-k-?.(b)m)_)'o)ju_hﬁ
9 )_:.h.s—d)l.i;.b._m L ools pndiges diile (solaial
A g3 pindin 1) ST 5les S ws diwsy JILT
Ol &5 b Dn 50 E9550 93 ol YETeR S (5o
35T wmway Gbs) 93 @l yw SFused abul)
23 1) OIS aalse 385 olime 0T Gubil 5 b
S a5 plmil Y gawlyins Gboo b &5 S8 sladle
Iyl 0393 el 4 an g3 b s ol b oo, 39T
Pl plo) 03 asllbos )90 s 43916 5 30T S
23 L agalse uljae vles 5o (i lLadw b aslloe
o=l GBS $5Les S w2 Loy Il Jeols mlis S9aa

oasls aslUos

References

Bbbso o 9 Slletb Al Sl i juls )il
2ieS 03V ale (pSilie (2 9in 4l DS (pized
9090 (=l (P=+/-YD) 3l 50 )5 anl 93 I
9 o =iz 4y Al pl Y392 S0 55 s 4y Aslgs 50
ax )51 aslloo (pl .3l Lo y=iz Jl (0L b a3 915
Lol ol 0313 [al:_ul B3 )8 g0 ) Gl paiges
) 63T 58 5 Son waalgiSy Jal pibs (433 5 5k )S b
OlsSomo IS i Job )3 (0T sdss Hlbs
03 6 S o 1l uslie <355 b LSl aalge
Aa b8 ks s b aeasls NIOSH-7903 i) o
w580 pio g2 25 Ghee IV pal e Gl anlge Slme
Ylaial Laoliuml 55 0 )3 45 Soib 5o oialiw
o Timuws 4 juslie .3ubl Jlxe S Jl i dalse
dmilye pslbe Lo BT 9slss S w9 bs) JI
D90 )9S )3 690 b jud9 il s s WSO
o3b asllos jdg 8l aalg 93 Hs .3l Silg=oed
AT EVEL SUEENSANT) L 3] S gr WEFEN PO S
(+/ =\ =+ EN) Silble aiols b ssSo pin po oS Shao
Slaslloo )3 (V) wawl 03ub 35T o (+/+1-+/10) 5
e (59) 348 Joziwl joudg i8Il aals vy 50
5 OS LS i (Sled ) ) i) av il edale
Il olis &S el oab 3)9T 50 Jle an ul 0 V&

1- Blair A, Kazerouni N. Reactive chemicals and cancer. Cancer Causes and Control. 1997;8(3):473-
90.

2- Brétveit M, Haaland IM, Moen BE, Malsnes A. Exposure to sulfuric acid in zinc production.
Annals of occupational hygiene. 2004;48(2):159-70.

3- Juwara L, Boateng J. Assessing the effects of exposure to sulfuric acid aerosol on respiratory
function in adults. arXiv preprint arXiv:190604296. 2019.

4- Vianna MIP, Santana VS, Loomis D. Occupational exposures to acid mists and gases and
ulcerative lesions of the oral mucosa. American journal of industrial medicine. 2004;45(3):238-45.

5- Grasel SS, Alves VAF, da Silva C, Cruz OLM, Almeida ERd, de Oliveira E. Clinical and
histopathological changes of the nasal mucosa induced by occupational exposure to sulphuric acid
mists. Occupational and environmental medicine. 2003;60(6):395-402.

6- Chatterjee S, Tiwari S, Saxena S, Kumari A, Singh R. Association between occupational exposure
to acidic chemicals and occupational dental erosion in the workers of a battery company in Bengaluru
city: A case—control study. International Journal of Oral Care and Research. 2020;8(1):1-4.


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2024-12-28 ]

[ DOI: 10.61186/].health.15.2.143 |

10 ubled 5 5 paboe yulic o spwl s 5 ST s3les xS s Obo) 9 dunlie

7- Kalyani S, Reginald BA, Reddy BS, Samatha M. Dental Erosion—An Occupational Hazard among
Battery Manufacturing Industry Workers in Hyderabad ,India. Indian Journal of Occupational and
Environmental Medicine. 2024;28(1):41-4.

8- Sathiakumar N, Delzell E, Amoateng-Adjepong Y, Larson R, Cole P. Epidemiologic evidence on
the relationship between mists containing sulfuric acid and respiratory tract cancer. Critical Reviews in
Toxicology. 1997;27(3):233-51.

9- Soskolne CL, Jhangri GS, Scott HM, Brenner DR, Siemiatycki J, Lakhani R, et al. A population-
based case-control study of occupational exposure to acids and the risk of lung cancer: evidence for
specificity of association. International Journal of Occupational and Environmental Health.
2011;17(1):1-8.

10- Lue SJ, Wu T, Hsu H, Huang C. Application of ion chromatography to the semiconductor
industry: I. Measurement of acidic airborne contaminants in cleanrooms. Journal of Chromatography
A. 1998;804(1-2):273-8.

11- Joo SH, Bhatti UH, Park HJ, Jeong DH, Back IH, Nam SC, Lee KB. Selective removal of SO2
from coal-fired flue gas by alkaline solvents using a membrane contactor. Chemical Engineering and
Processing-Process Intensification. 2020;147:107772.

12- Crable JV, Taylor DG, Safety NIfO, Laboratories HDo, Documentation C, Development S, et al.
NIOSH Manual of Analytical Methods: NIOSH monitoring methods: U.S. Department of Health,
Education, and Welfare, Public Health Service, Center for Disease Control, National Institute for
Occupational Safety and Health (NIOSH); 1977.

13- Ma Z, Duan L, Jiang J, Deng J, Xu F, Jiang L, et al. Characteristics and threats of particulate
matter from zinc electrolysis manufacturing facilities. Journal of cleaner production.
2020;259:120874.


http://dx.doi.org/10.61186/j.health.15.2.143
https://healthjournal.arums.ac.ir/article-1-2877-fa.html
http://www.tcpdf.org

