( 05500 Blagarlgn 331 500 5 kS (s1gn 3 Al ST ey — Dbk gy Sl (YM)>

03900 b 40liaga1g0 3131 51500 g (i Slgp 40 Wl 598 o515 alait
Oledo! UCF oo jo wilyold
T lomilonm 5 3 gamms ki ¢ ol po Jke S5 ¢ ¥ Kl W ikige £ 0Lk, g Kol S5
Peslip ST ukige ¢ shta skge ¢ plS sla 3 S o ki
0 LS

O35 T s LSl s il 58 (SLac oY L i mles 3 (3L a5 o)) 46 O s s oo
3 Ol sy 2 ¢ S 5 i il ble (lalid &S ot o I o5 i g0 5 3505 pacils] Slocsis )
Jeizean ¢ gzlse e 03,5 5 UCE QLSS 00 5 (s (50 33 G ol e ooy shita sy kS sloes S
P g Gl I Il O o b s Lo 5 )153] 5 Lo kil b5 alasly rond

LNIOSH 7902 iy L (s (5l ismi FY afllan 2y kil o (S sl 25 Soon anlle £ 45 B9 9 O30
09,5/ NIOSH 8308 iy, Lo s Cdd jl dn 5 Jod syl i sai M 5 olan s 03Ls a0 42T (g Jslov oty jl o3Lizl
ould 1 (Glad] oo OLL 3 i Ci15 (ISE) sl Oy 525,350 sy b loigos okt 43,5 aglsn b 5 asiliagz/se
ol oo Ot (N 30T U (S o 5 138 (Slodisns LU g ki ey Ui 3,1 31t L

Sl St GUL 03] (sls 4 gad il s pislio o SOlo g o/ IVIE /YOIDPIM ks (5 gm o]y 6 CLL 5 Slo MBS
oo Ty Lyl i 1S 5 o S e e IVYEE/PUE S VIV 20 /P90 Ll i ity g sn il 5 aglso o
Ly csololine (3t (S153] 4 gad (§1 i TSVYIMEIE 5 [g0 4 gad (5 PP 3 felilice] (o] soo b Lo fuo ) 4y Lo
Ap<e/o o)) shs Ol

oules i 3 Ililec chom ) LSS 53] 5 i (S0 il ol Sl Slen 457513 OLE 2 s 3 ) el (G AR
3 2sgn (RS Sl 4 Eo o 5yl SOl g0 52l 5 (P<0/001) 5 iaS lslins bty NIOSH Loy
3 L 3l 5 T (Sl ut by ol s Ly (= o/ VV) inis Al Oty St g0 T gl Sl o nlin St
Dy Sl g3 Canlio 4 3¢5 5 (63,8 Chlim filug fsa ol ) 45 515 Ol adlls 35 40 5,51

UCF ¢ Olgicol s s> bl ol )1)5) 1 5l «(ISE ) Besl O 5 20 2SI acbol 6 0 gyt 030 S19AlS™

OYAVAD : o pwdy VWAPIY </VY izdl ,o»

Olgiol (i o ke o2l ale Slin s 5 slslad )

Ol ) (S psbe oKl oo Sla pie 5 sl ol i)l Wls S Y

Ohan (S ke olSiils ale Sl puae 5 sliul (sl ol (1,55

Olghol (S pole ol ke Slia s (gl cdlig a3l Subals

0ol UCF o5 5 5 Cb asly e 8 Oanl UCF cs 2 e a6 0

il oS Olghol (Sigpshe ol ole Sl pae A Olgiol UCF s 5 gl > et b5 Y
ERVY AV ol i oSl elerl el Ol e i (55 SIS ol s il e g

E-mail:tajikleila@yahoo.com



( (Y00)

sliile S (Kb psbe olils oty (pode alfaas —VYAV 5y cp gm0 jladd co3lg Ju;@

690 23 il LSEN el P8 Sl ) 4l 2
23 e S5 5 G idls 5 03 S I A
03 5 o a0 i Dl geay (DI lags Sas
SF=F) s, s oSO paslisl sl s
Rl O5gsd b Jad agrl e 51 20 (2l e e
5 et (bl gblis Ko 4 Ol
5 i QLB (g am) p3l gy 5 i (S g
0) 3 5 o)Ll Lo g SN 5 (S0 65 9 Camiy p
o3l 5 gl Cx g0 of s glackle sl (5 4
9 Lablsw Ol o35 (g3, 5 shme @ 5 m)
B 5F) s5d o gy S s

3y o 5 3,k Ol gl 3 pead il 5
a0 oo DU 1 AS 508 5o g el r g O
saban Lo sad izl Wl O3 (1) AdL e
O o 4y (o (golme 3o b S e b g oS
el sdae QL) s il ke Sl ol Joue 3 53 0
V) 5,05 OF <> e s U UL R

53 laalllas Yoo Jlw s HKes 5 ol 3K
dsls plowl f}:‘?"}ﬂ L osd golssl Rl 55,
dob 5315 6,153 @85 5 3 2l 98 agl g o Al y WO
das o DL ool sty gl L3S o 2 ()1 il
iy e s S Cdd L 6ol w5 &S
lallas )3 agrlpe sl Sl ¢l = Jod U
23 lllian gl () dS e alE S5 gk
23 el S g g 0mn S U W) 48 agl 9o 55
b, g 315 plosil 50590 (4 O eehSI) A1

05 Soly3l Al sl Ol s g 19 lajl 5 e (s lsbae

4o dRe
oA 58 0 syl M S Sl p sl ool e s
9205 Y S e 53 YO Csonl Aoy Casl
(S5t 315 ol UO2 a5 51 oy 1y b3 Jorl o s 130
‘cx-“u‘-*—wﬁﬁ‘)ﬁ @ pasliglheSlss sog Jias
NS Y VPP 71 X W WP P WY [OUNVI A PP KoY
S = Adolcewsa UF4 & o Sai b Asled 0
O geliy ;g8 (5 55 38 Lo g 1,01 UF4 Oal Cowsty
(V) ws 5 wal g 5 UF6 esle 5 03 S
UO,+ 4 HF «<—» UF,+ 2 H,0
UF+F,—» UF;
Sl 5 Lasl oml 51 golie Aol b e 53
S 53,5 0 ) s (gl gp 5,05 Al lagys o b
Sy 5 Lasl oml b agrlse 5o 1) o3k 01 5,1
R Y II P
5655 G b Koip Sl 538 Al 055,
@\.« S ol S Sl a5 VA0 gles ) 434S S e
sdsze 5l0bys ol U 5 YU Ll o,u Ll b
Sl L esle S Ol goay ly gl 03,8 ASL o
L 0 s o 4 5 o 53 ]
ool 53 YL Ot oS 5 opl (Y) ol 55,10
UUEZ . SO PR T g S PR R PR T
9 Al (DN L 5 Sl o) Bl S S
ol HE Ll O3 Kool oo
s ek mleo 53 (93b5 gl 8 58 el
e (Gl Sl s (g3 ln S Ol B gla Y

5 AT OS5 a5 VU OBST L 5y 4k cpsrionsl]



( 05000 b aBlagrlge ol B )l 5 (kS (190 53 NIy ST Al — Obds, g Sl

( vo;))

D Al sl O5a 0 51 6)ls paiged (s onl 52
Fixative gload o5l & a2l o3 g oy 5 o3l
=2 03 SKC 224 — EX (g5 3 (5,5 jmdd god cmny
ST Y0 e g dly gl gl Sl .ad plos Ylit/min
Gladised (38 O Colusy Slat g oo
Jbe (ISE) (ol O g g 25 2831 ol&aws b oz e
AN 510 s ldie s JENWAY

e (g5ls At ged Oy Do 4 xS L e
s 3,1l S 5 L 53 5 A4S alows a3l
555 I wele A Cid 3 sl Bl S epl g bl
S8 Ll 05,0 51 Golan glackale 5 e s
el Cand gs Jold 5 a 6,l8 e led g il
3 9= (Feeding 5 adse Oldes) yols cld 4 s3le
e e e AISIEY IR
Odes 45 Feeding g amdsa Ols) 3 (5,15 i gl
dorde 33 8559 Gl JS Sl cnl 53 (5ol pai gl
Gl s ses Gl pss A 2 Olles 66
Gl Sl 53 e 4 S LS 5 ole el
TLV_TWA 5| S (5l 30 Aol 5l Ol s ol !
&l (1Y) A o3l NIOSH (g 5! (s5\lgriing
gl 3o O FOLS (ot (519 L1558 O e i
Sl gl g O 55 S ol d 4B 8 1pn wisel S
A sdalin

Slrasipod s lads i Ul 4o 4 5L
Jie oBtole3l 4 atin OLL 55 Jous 55 oddis) sl mex
3 Il Anly s Sl s (gl s 8 LT 5

A J'L:J' U':‘}J 0.1‘ BL) A& ealaiw] NIOSH AV A J:,")

aS A e O pwy ol A O Cand Jgb
o o S b e 53 S il 5o OIS,
Q) dees
Sl 53 Ay 6 Sesll Siash cnl 5 s
5 Agzlgepd 09,8 S UCF U1 5,18 180 5 i
s s sl g s Wl dail) e (rones
s o Jol s el il S Sl
35 2 55 G=ed ol b e (S5 AL o
s 53l 1 L g 1 ol OISl 15 o
o3 g lea e chle Slgsen b dal, ol
K el 5 ol Hls, 85 655 el
g P Al go gy D G D paae 4y 3RS
N AU i 1 sl slacd gl el Ses
90030 5l W, es cdale 5,803l 50l 5l s
Ol e 3551, 8l ol B, LaOT Al oS

A3k s UCF G 01 5,18 aglge

LS, 9 3ls
sl sl 53 Al (Fu b 25 Ren addlls p
UF4 sladsly 01,5, 51 L&YY |, asliagalse oy,
Aoty 03 dma SIS L ules (2 e 3 oS UF6
Cximo O1ELI S B YY 1) agrlsn b 055 5 diny
JSi w23l HE § glagerlgo gt 45 550 Olabw
9 9=2,5 20 bl Cu o L b gl Sl isls o0
sabiean BAS Latie doys Av 005l OlE
OIS menid ailite 53 I Ayl g6 e ond

(V) eslizal NIOSH 7902 55,50 HF U aglse



( (Yov)

sliile S (Kb psbe olils oty (pode alfaas —VYAV 5y cp gm0 jladd co3lg Ju;@

Sl 3 (ISE) ool Ogs 5 55,5 oliws bl 4l
Al st o3 0 5,95, &S s

alio slad el 5l eslizal b SNl g bl 3G
Kt JEn 15 5a3 o ol Ly il
2 F s O S 5 O g g
aadl
5 I YA/SFEYIAY agmlgo 5 31,3l s (o Kilss
5 o el 3 Jle V/4 HAY LS aple 0 KLs
JUe YAMAYRO/YY b plp s 5 4 dald o9 8 L1 aisle
aglgn b g agzlan 55 09,5 3 Jlu V/APEV/FY
LS I (glslme SN SIS abl 5 o S
Bl g e 351 addllas 5,40 531 25 LS Comes
sl 0 03,91 Y Jgd s LS
NPRY Ll u~<"

lras gas Ll ald pslie pKle 5 +/\VY£/YOYppm

-

F‘“é‘.‘:d‘ﬁ—“ A

S agxrl g g aBliagar] g sl B and OLL L)
o5 2 05 Sheo TVYSEUTAE S ANTYE/PAN L o
Ayl (6 - Seslsl s el sy 13l o SIS
(=51 S mglg) Al 5 (ppm) iS5l 4—n

.L.fsbw cdalis J.glé\'j Y J}‘.\? BE J‘)ﬂ 6\.&43}».3

= sl g Sied OLL 5 S 5150l 4 sed 9o
SIS Sl 0L o 5 Wged S, 40,0 5
92 2 Sl Jos cnl 5 A3 4B 5 05 5l 6K 4iged
A plmil Dy o S 4 gl g by Bliagarlse 09 S
53 4= 0L 5o g edd 5 b cwio b )3 ek sl
s e o83l A f 4S5 5w Sy b
535,50 oKaws b oKiyla3T 4 JU 51 s S gad
3 gl IS v diks 2515 (ISE) pbwsl O
s 0 jlw S S ol s b (558 Ll
Ol o alg 53 5 0kd LT i gad s plovsl
() L reovnas el S
P90 s R s By, 2bdsl ke
g9 ol 5> a8 (s eslinal spiked sample b <L 5L
AET a4 ety gl Jloma 51 aste palis
kg 53 5 o gl el 0389065 DT b e 5 0353
ol 3 9 39 =S oK b Lk ged 5JGT e
daz 33 AY Ol cpl &S (el Camsas Ay 4ld Ol e (ISE)
Fa el nlhs aes Sy, abdisl sl (VF) 54
/Y s Ikl Jgdoue Yml (R e V0D sl 4 ged

Ot s 83353 a5l Y/Oug/mI 5 + V/0

aadlas .:)_,.AC”_..M.?J\S &b}w&dw—‘Jju\’

(M=YY)agr 30 ks 05 5

(n=YY)ag>lgs 05 5

YY-v4 YY-YA 63 9doa o
YA/AYEO/Y YA/$EV/AY u+SD Jw)

o/f-¥ YO/ 63 gd>ee L il
\/ASEN /Y /4 /AY u=SD (Jl




05000 b aBlagrlge ol B )l 5 (kS (190 53 NIy ST Al — Obds, g Sl

( YO/\)>

DALY LVA {

VXY SMYLIN ]
AR ¢ VALY Yo ayiali

SAVY Y0¥ o/erf —v/QAY

)K&uwﬂuﬂhﬂ >,40 b‘l.i‘wa.ﬁ;J‘ﬂ}a '\:“J}u

15 Ol =Y Jgox

A UF4 1) g a1,
\f UF6 1)y a1,
Yy (-\’b}.:f)@-"_'

GBS S MY/ o p addllan 3550 3131 1550 bl gls chale Ol s — ¥ Jguar

(=YY) 4gxlgo 05y 05 5

(1’1=\'Y) 44@’.‘}& A"Jf

Vadd A RR AR |

VYE Eo/vay AT SAVAR

exY Eavys

VAYY 2o/pa)

VAVSVAL S TR R W

O ¥/ 6 i 0L

i 53 el Cenday andllan 3,50 3131 (650550 Al ol
A3l daly s g5 55 SIKen 5ol 5 BT oy oS
& el p o Il g3 s agrlse Hatls Olses
Sty S OLL 1500 5 351058 aglse o ladail,
el 5 s eslial 51 (3B, 4 cpl oS ol
boug oS 6,505 adlas jo.(A) dnils (g3 bl
315 p3lhe o (s)lolins Dol A plowil Ol (5B
L ol onl &5 el Cawsay oS 4l ge glasl 5 5 050!
23 Al il b il e 151 (2L
Cled g a4 g (1) amdls [sa oS slachale
sl ool ¢\_<;.a 53 30,30 candlan 5 g0 5 3
plad saSule 5l adsa 5 feed Slbas fob 51 ol
3581 ks S (g0 ol (o gt gla ) 5 &) 50
23 5 Sl Bl 5 G gy ol 4 S gt

S 255 S o eslial GRS Kube 5 g3le glac Il

Lol g (S glor L olas aslin ol
ol s b o Kle amslie 050 51 3 luibinl Ol
Lol g s w5l amlie s eslinul
fmg/g Jsp Lsed sl Yppm) s lkbal e
Vmg/g 5 s 51 JS sl Kae glp e SIS
Ml (Caed OLL L8 ded Gl eSS
Ap<r/ee) als OLE 1 (gylalas

2> ek S sl Wl amlie 0051 s
gk awslie gl p agrlse Do 5 4gxlpe 058 93
O3aoden b agrlge ok 5 4glsn 058 53 53 L,
Jie 058 55 55 5 Kle amslie Dge3l I a4l
SYAL Rt 0sa5] cnl s 4 4z gl s eslizal
g P=v/vaA

)

.

3 oS glgr Ll e e ) addllas il o



( (Y04)

sliile S (Kb psbe olils oty (pode alfaas —VYAV 5y cp gm0 jladd co3lg Ju;@

s 3l g STHF 58 a3 das 0 ST F2 L
HF 5L8 G b 51 his S5 agrlsn 5 s >ty ]
iy O () 45 il o UF4 5 5 55 0ile G
LS eSS

St 31 S 51580 Al Olme amalie O ge3 ol
Aald oy 8 51 ol polhe b awglie 55 cagorlse )3 ol I
SN oy, 3 s cile Kl S als LS
) a6 ,laban

FLSKer 5 5558 (am sS law s &5 sladdllas s
2351050 5 o Rl agrlge 5 IS sasl 5 A el
Al sty IS 0y 5 palie 51 5L agrlpe 01 S
(5 S sl p g0 ol akins OLE gl ol (10)
Al e sl Co i VY (gl Bl 0y 31 T,k
53 1530 53 OF gbs w5 Oy 4 Sl 6 i
39500 b agzl g p9 S 50 Ly o HE b 4l g 015,18
ey 0 395 Ol op FYL @ L8 Sa, e8! U g
& S doms
ool sty O 4 i UlF o 4N b
Ikl a5l S8 G 5 T ulsE sl
5 ol Gl @S 51 Ul ol S delcwsa
and ;) 5 ML s o 5o el el uls,
oslizul cdeay Hiysl 5 1en WlHds 6y sdelawsa
bl o i w5 g (925 Bl il 5l ol A
Sl KRS
Rl Cblag euiils Jb Coles 3 b i
Olgawl UCF oS8 (5,8 5 Oleiwl (Ko ke

.::;de ISRt

ad adul) opl s oI 1 5 Gl Sl
olie Blis filoy Mot Guiod cpl 53 sddedalis
ol 039 i (pl 3 lis 4 0¢85

Bl Sle anylie oS 513 OLE gy ool s
SUF6 sud g gladly O B8 s (gln i, 50
NIOSH o)l Jaw g ol cpenad 3 )l biliws] 4> 31 UF4
g5 o= 9 5 4S5 3 FeS ulsbas b
05550 L 01 FHLS (YL agrl go pols oiaa 0Ll
Al e ;8

axdlaes y 4o 51 31 100 dyly g lake Kl opriman
Pl (S et Ld ) 568 )lsbee by
omt ol 48 Dbl (ped (o 51 s3lgndny
395 Sl (S sl Ll lle 4 4 5L
Aoy gld oS ol b agerlge 45 L Ol e el
O 5580 53 1) G5 0S Ay ghd wds (S slsn 5o
.Mb@

IS S e addllan 3 00 51 3 gl ge Ol e
5,90 Lo g 84 Jsiie UF4 5 UF6 a6 dly 55 &S
SLa Kl anslis 51 45, sb0len (25 5 15 (o) 2
Al 53 19n by Ol Sl jala 5w 55 ()l
ol =il &5 (sl UF6 a6 sl 51 2w UF4 W) &
UF4 0] g dly )3 1 cdmay o aiay Al
UF4 5 a0 515 UO2 b (HF) )48 055,48
Aty cpl 53 (B an sl ge STHE a3ly 55 058 00 M 5
lg=a 55 HE L2351 0lj00 45 ool oy s Sl p0
UF4 4S ! Jsa (UF6 a5 dly 5o Ll asl <oy

9 3‘5_.3@4:.1:-5 a3 s UF4 a5 sk §



( 05500 Blagarlgn 331 500 5 kS (s1gn 3 Al ST ey — Dbk gy Sl (Y?')>

Abstract
The Relationship between Fluoride Concentration in the Urine of
Workers Exposed to HF in the Environment in Isfahan UCF

Pourabdian, S.I; Tajik, L. 2; Bahrami, A. 3; Rismanchian, M. 4; Sana, S.”; Golfam, F. 6;
Jamshidi, M.”; Hasanzadeh, A. 8
1. Associate professor - Member of Isfahan univercity of medical sciences
2. Occupational Hygiene MSC
3. Occupational Hygiene PhD — professor and Member of Hamedan univercity of medical sciences
4. Occupational Hygiene MSC - Member of Isfahan univercity of medical sciences
5. Manager of Isfahan UCF
6. Manager of Occupational Medicin unit in UCF
7. Occupational Hygiene BSc- member of UCF

8. Member of Isfahan univercity of medical sciences

Introduction: Hydrogen fluoride is one of the materials which is widely used in making glass, cleaning
silicon, manufacturing florescent lamps, ceramics and also in separating uranium isotopes. On the
other hand, exposure to this substance could cause health problems including eye, nose, throat and
mucus membranes irritation. This study examines the relationship between fluoride (F) in the urine of
the exposed and unexposed workers and the concentration of hydrofluoric acid ( HF ) in work
environment. The other was to compare this amount to standard.

Material and methods: This is a historical cohort study. 22 air samples were obtained from worker’s
breathing zones using NIOSH 7902 method. Implementing NIOSH 8308 ,urine sample of 22 exposed
and 22 unexposed workers were collected twice-before they went on duty and after they went off duty
(total of 88 urine samples). Air samples were interpreted using ion specific electrode method .The
relationship between fluoride (F) in the urine and air were then determined with Pearson correlation
test.

Results: The mean fluoride concentration in the breathing zone was 0.172+0.252 ppm. The mean
fluoride concentration in post shift urine sample of the exposed and unexposed workers was
1.13240.691 and 0.726H0.394 mg/g creatinine respectively. When compared to the standard levels (3
ppm for air and 7 mg/g creatinine for urine), a significant difference was revealed (p<0.001).
Conclusion: The results of this study showed that mean of fluoride concentration in air samples of
workers’ breathing zone and urine samples were significantly less than the standard level proposed by
NIOSH ( p<0.001) . This confirms the fact that the appropriate preventing measures were present in the
workplace. The weak correlation obtained between fluoride in the breathing zone and fluoride in the
urine samples was explained by individual protective equipments and good ventilation.

Key word: Hydrogen fluoride , lon specific electrode , urine Fluoride, air fluoride, UCF , Isfahan,
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