Downloaded from johe.umsha.ac.ir at 22:43 IRST on Sunday March 5th 2017

gy dlio

S PDMS 03y (oian S jow 4l SO drwgd g >0
W93 4 ST SLdiged 31 g Sl Juio 9 gl § Tl 2l 9

Swoliys B sl

ol 3 ¢ lamilowms 5 Sgrummo T (sol pog (o lase (3595 (g0 )5 5L
Y |. o ‘SJLEJS

olahol Sy pade o8 il wiilagy 0aSiily (glad > Cblags (waige 09,5 Lolwl!
Ol olsia!

(e Sy sade o8 zily i ilagy saS_ily (glad > o lagy wdige 09,5 wliwl |
Sl cloan
(e Sy pale o8 aily i ilagy 0aSails (gl > Cblogy (wdige 05,5 Laily T
! cion

008l ¢(gldad o il (cmwiigee 09,5 bl ¢ ol ypo e ot 1 J ghmino o0 b
bahrami@umsha.ac.ir : Jo! . =l clacee (locen Sy pole o8 iils oilag

&lad yo Cblogy (owiigo alxo
WAL lewsl oF o los ¥ 090

DOI: 10.21859/johe-03026

PRV

3 LF"“’L ua)b_c 9 u;)lfv‘.;L‘b.laﬁm el o LS:L.QA_M: Sl 00,1 S oolai_wl a4 g l'_: td—oddlo
S sladiged g ol dy (sladiges ;3 slyo ol gl il 4o (Lalide slaghy, Lagl L agzlse
@i =l slodisei 0525 Sl e 5 (55l gl pel jslateas aalllas il )0 5518 (o)
lad ol 5l La cn JUT gl sl g o 1y laSshow e (0 oy 03l L Ve o3lasl Ly
oS wo 3l oolai ol Ly ooz Sl sla e JUT 5 JUT .8 5 plosil Salins & yg oty JLg SlEg8
gl ag bl 5 sla el )l g 8,8 aloul glala s e sl 50T a5 gme GBI, Saileg S8
INURY PRI EPPR

089 aylie ol 53 gl glimiwl aigy olaej g Los a5 050 ool 5 (S Gdios gl ilaasdl
5 odeliwods Gar ol IS e 5 xS (6,035 Ll (i da Y g ol Sl a0 )
sl 035y 555 il Jto any by po w5l e 590 5 IUT (o5an

4o g e Selus (Hlgd Lad ) ay Sis—w Al L gl il b 1 S A
Sl Ul o8 s olie gl 3 wly, Sz p3Y (oS 5l g arals gloolw &l pos w39 P EWEE
L oo 0lo 90 gyl jolateay 5odod ol jo , Lais e (g, adl oo Jl0y5 5 ol (sloadisel
bl ol am ay wlie mols LS el Lse (g0 (5l el

VRO Y e el 4o gu b
VWA PN Y cadlie b pdy g,

igols o3l

O3y fawgs (s3luil pls @
OleS sl e 50 b
SIS giles S35

S 3y pole olKiils (gl a5 §si> oles
ol Bgazs laan

Aodio

Dgbion Lz Smg 9 )13 Eldiial ol 5l ey 4
s 03l ol YL slacdale Ly il agolss
oolo g0 oyl ole Gz 10 90,105 o 51 (655 o Slac!

i8S 5B s D5 (gos
Lo by, dagme 5 (o 3 00 Sy pge (o) 2 j5latods
i=be amlo glvl by, ages Glomeds oad iy o (il
Solid) s_l> ;L3 I 5wl «Liquid liquid extraction)
ey S g g, «Sig—wl 2l 3, (phase extraction
b9, 9 (Soli phasemicroextraction) ssl> ;L3 z! 5l
Sy 4l 3g, [¥] (Needle trap device) s 4L

SlS 5 )5 bl ST 3 4 Siplam a2y Lo
e Lagl L agaloe a8 aig i oo oolaiwl sasin olond
il sla by, 9yl 39,5 (o0 (o = (205 Se 4
bz po olge 4Tl Ly agzloe Gl Gt j5Laten
05 Jl Je 5 gl Sl oas a5 (a5 )1
G lize sloabame 3 a5 i wn )l 8 LS 5 atex
3l o=seder ol aisl agalee of 81 o 51515 cod colai ]
e 9 A8 (2 FPE S A)lsS g slaaal ol
05 50 OleSse |y osbs ol 9 )00 oo ST (655 0 e
0358 il e IV ] 05 a5 iy il agzlga 01,30 10l


http://johe.umsha.ac.ir/article-1-200-fa.html

Downloaded from johe.umsha.ac.ir at 22:43 IRST on Sunday March 5th 2017

VAL lwsl oF oylols ¥ 090 (glad yo Cabilugy owdigeo alxo

S sl e (59 (s s 42 IS (S o o B Filas S
S 5 A e (FA-+ () SIS 95leg 55 5l el
AA e)‘d_:‘ l_: 0)9_‘“’ 5‘r9)) u_ff; s(GC'FID) Lg‘d\.l.;w
P Sr—dsheo Yo sl Jlas «(ols Kozan) Yy 5 ¥+
LS RN . SEW PRI SYE I SPP-L U B CONETON U K
18,8 aloul al> ooz o (g0, 5ol

9 YAY - o)"J._ﬂ l_: LS:LQU)E_M: ‘J._:.J‘ lmu”_w 6)‘l_wcéLA1
Vool e cmlidy 5 ©8)5 8 oy 0550 1)
Ul ol a3y 5 23l (90,5 S Ll
5 095 5k VA o3l L by je 1y 0o 5 lsal
b A ;o 5 BT oK s (9,0 4 Aigas 3,5 P
‘) Ko )l_we qu‘)_w 9 00 Ko B—p J_z,o Py voum
Jdo Ve oslasl L by jom (g9 50,5 (o0 P2 Lz
goai wdlz ol (So,id an oie Lagl o8 Ly , Lo
u_.wla..a O)g— g.)L?t_u‘ )l o= ROERIRY a‘J_.o.b a4 ‘fsﬂl.‘a.o C_JL:..\
Olg—edy aindnds 5l odla By b 9o 0 4S5 gba 0l 1y
..\_n))f oola u¢L> u_§).> )| Lg)_.f}b [ o..\_§)|.>4ii
4SSy ds (e B, b Sy Ll s ool o IV O mga)
BB 5950 ol ;K00 e 5 a0 S Jate 005 1Sl o 5 5l
sloacls JSis g oila 65 555 Heme L g ad o)ly O
938 SLsl e e 10 Ol Ll 09— 0950 3L
oils O‘)_o.‘b a l) C_’L"’ O e as

Il Jn e

PDMS wila o085

035,045 s PDMS Ll (g5l (5900 1) g g0

0d—By Slagyje—w ploed o Ll g LnSG e Lareds
S 50 23z Ly o ) Gy 39— 2 5l S)ss (om0
dn By bSs 5l g &S Djgo il A 85 18 )
sl g s S Jate Dy S (e 3l s 698 ey
s i 5o Lt sl g ko ol ytaghs asls
a5 (3 Ol ;0955 by Oloy Ed g Sjem S
s 5 oo (3 456 5ba 90 3 o lagyj9—
Jme yo gy 0 s V/E mI/MIN 5 o ol o
B s L 288 51890 sles ;o B, S giles S5 55
g Si y Sl Jalse 5 Laoallbl (o3la 65, 5l s

d_».a.‘)u U_" ) S ol 4_99.0.0 Cb.?b_wl L.SLQ"?"—"” =\_Lo.‘> )‘
B u.»J)f )‘)J ool O)9—0 (o oslo 99 =, )9_|a.a.944
=l Ehe s 4S5 (S 0958 3L Yoene (29, (-
M_Jlj suéb 9y )| d_xw )9—E l_.l 9 oo ools )\)_5 ..\_.wl)‘sn
6)‘»3)_)44944 ﬁl_eﬁ‘ )| O 9 O9—a ool u&b 0‘9—“‘:4"
090 |) Oyg— ‘;s—’)‘)’ u..\_’>|5 )5_14_-&4.1 ‘)_Eié)sn o..\_,_ﬁ!—‘ )l
9 bgools J11 8 B3l Failag S35 olSwd )0 diges 3,5 Jome
Ol 2 S50 (il Elygms daslsas Sz (55, 5l Sl 5
39 g0 Bl Lo y50 aigai 5 9, oo pll (Il iz
63 b gy ol 5o oliil 3,50 slawdls alex 5l [Y]
o35 (PDMS: Polydimethylsiloxane) ;L.Ssbew J—io
S oy Slgn & jaody Blgn 3l 09,5 ol Glle pin aS
sloasly ololizle o5 il 8 d GsSelugils )l
s—bieds oalize sloa b, If] ole 8 (CH‘,Y S10)
ol u_d)f 4S5, 5bds oo H]u M_Jb’l 6)91&""?
Sl 5l s,k ,o (Headspace) Jog g clas
S0 dg2ge 8 Sl S5 by, 5o a8 a8 I el
0% lo> )\J_e — ul_HSJ.’ )‘ A_:‘yLsA 03— u.._il...a.s
L osla—oz 5l ey 9 9lor (3L Jlag (g8 sLdd o
5JUT Gl g3leg S 515 ol L Liles oot 8 yae sl Bg,
Saliys g Ssbioul & j9m0 95 4 oy, ol [0] 8,03y alsul
u.._mL.“? 005 u|5_,_c uL&..ﬂ.?u <§—>J" 5 as .)5_“.\6@ PL?U‘
s [?] S 09g— &.JL_MJ‘ )l ),_MM.: Lg)ld_n.o g_i_:..al.ué U"’f)
oad oloml SHou 5l les oo 5 (e AT g, 5l eolai ]
Headspace-) ols plsil ()15 ,aiges Jlog —Bgd sloas ,o
Sl ol o lalie G et Aoz jlaSis sbay NTD
}_,,JLS'I).>5J_;S‘5‘,J las wlos W3l Uy Falslos olgo 45
gl 5eSU asS plan asg Ly og i s slom! (SIS b
L o8 cile Uy ol stz 51 3905 5 5558 Sl i
Al Bus ol> 3asd (o 9,05 5l eaid slol gy o
oy (Sigms ali g am (555 Sl Jito 5 (55l 95 2l yen]
O yg—ody J‘—’B u>—'l355 sloas )‘| PDMS Lg)l_x; ol L
slas aldlas plow OIS uizmen a0l oo Sl
Sz sl g 0 5l S e o (il Elg
O)g—w o rul} C‘)j_.w d_:.m U_" ) A_u))f‘sA ool
RUNEJX P B - SR ISy NP-Y R | T L g PRV P W e 1Y

BLTY)
9638/38) o tgls Jolt ooliiwl 0y s sl b Sl

9%99/39) Jomlie (S e 0RYF) (95 il Jiie (S s

Y


http://johe.umsha.ac.ir/article-1-200-fa.html

Downloaded from johe.umsha.ac.ir at 22:43 IRST on Sunday March 5th 2017

OLSes 9 SB359) (09

Sy Sy 3l oliil Ly T 59, 51 55l 5 0l see L
slaSy 5 c35 Oy ()l bk Sl 55 sl

TAL sl cis 4 Lo jge
Az Ve g Ve gl gl aw o (les Ll 0
adBo Fe g Ve gl ploj 99 50 (Sloj Ll b ol S (sl
S 93 53 i 9IS jleslainl Ly S (9081 Ll 2
bl e85 )18 0550 o] g g S 0958l L
OF— Gl 45 090 Oy (pal ds olfws jo (Sl edl sl
e Lol S il a0 Voo il sles 5 Fr adgl glas Uy
Sl o] slas ad i a5 (mles s34l p ) - - C/min
Ay Ve iy sles 5 aiged Gy e sles 5 TVO
clile ayag b los ol oaS ays ) s ol 5l
A esalie aladl> 5| g Carry over., Las g0 < Ul o5

sale 55 3 lasbil slaJoloe 00,5 Sogll 5l 5 e L
3o 5t a3l Jgibe 0 Ve e pg/ml e lale Uy o
o ol 5 glygel YO pg/ml clile Uy (o ol 4y
gl jo a8 5 alosl Swlys &y50a HS-NTD 35,
ol g 5 0 4By, Sy S o el ol S 5
3y cdS 8 ol (s sload 19,0 &y bS5l L3l
00D nd (0 L (69,8 )Mo e ey A 58 25k
3 a0 Ve ojlasl s e S g 9 S Jate
o3ls 51,8 Jlog =510 aole (y9,0 09— e ool 1,8 ()T 9,
Ol some L g gemy b by Ly jgo o
Ll 5y s Ly il il JLg 515 s
Ojg— itz slagple; g Lo o glydeal 5l Gy 288
o ools 1,8 GBI, S gileg SIS olimws Gy 55 oo 5o ,-dais 50

R' L3 aolae
gAY Y - orf X+ FRIVY
N Y =voV-y X+ vrte

ot 50 03l 55 (ol IS e Dlaine ) Jgaor

G @Y Lo 00bo

Y g/lp-o-- g/lu Ry
<)Y g/lp - Y g/mlp 0958 Sl Juso

o g0 odbe 93 gliiul aige Lulyd 5o s s pdy LSSV Jgu

cdale RSD%(n = ¥) (480) 1 ysinw] dite o (o1 Hilw 4z 50) ! youiow] dite (glod Lot o0bo
Y0 ug/ml YIAS Y- Y- OPY
Y0 pg/ml Y. e v 0FS Sl Jio
Tl Al byl 3
Bl mMEK

C‘):L._.u‘;n_la.’fna.!aalj_.a ) ool 5Dg_§bu)a)c.!a_~4r~)—d}a05
A0 0 @aado Ve Y Sl ol S v asodaadsf )
F b wl S ilwa s o Ve aada ¥e ¥ Sl ol 5 il
AoV @iV 0 Sl ol slwa o ¥ wads e
O ol 5 lw az 0 B @ aBo Ve iF Siad gam 5 il
Wi Bofeh S g ol S lwas o Ve wado PV S

(S—ed gam IS lw a0 0

Y

‘sw))gé)s.oeél.ogé

gl ange by g oo jo 0ole 90 Sy o s :Y pyguad


http://johe.umsha.ac.ir/article-1-200-fa.html

Downloaded from johe.umsha.ac.ir at 22:43 IRST on Sunday March 5th 2017

VAL lwsl oF oylols ¥ 090 (glad yo Cabilugy owdigeo alxo

RY ol 45 0005 reawy ckile & (gl m 98 sl Jaio
e 598 sl it 4 Camad pS9lgs (sl ool s
sdslewoas R (e o ploel Sigmm ali by, ogas
s as ] 039— *[ADAD 4Selei yaal IS ia o
ol b )00l Cagaliiie sdel s = L sogu s>
g_‘)‘)_z.s‘ U‘)_“A go..\.a—‘d,\_.uot\.g C_:L..: 6)_:~.\J )‘)_i.: uoj_.a} 5
Aol s 4y gl gy bl b 0 ool g0 mus jLiss
%Y+ WVING 5y an =S Jdl o 9 (58ls5 (gl a5
PDMS/Carboxen wil> L ly o sl adiges 5l Sgles
UQL> l_: ) %\ /50 l_: )_:l).\ RSD u‘)_auﬁ 9 J._u))f oolai_wl
s %FNY L ol PDMS/CarbopackX/Carboxen
S8 il g i il by 5l slallae o [NV ] a8
a5 ols aalllas L oo bl oliios mols [ -]
Hlyan 5090 L o 3elg 5l (gl malid 6y S0
bl cpplin aalllae 525 sl e 5T sl m Ll ol
gé—’—‘ Lngd.)s.a.’ )O )_!a.n))}a ws) l_a u?_ASlJ ools LJ_" 9 )
o Sy9— o3l 93 aglie 390 A8 S5 1,8 s 2 3)0
A Camd (6 g 0 Shae ySeded gl gy il oy oyl
T o 53 5 SlacSin 5 )l 5558 il e
S S a5 by, (S e doas ael Cws 4 sole
Jb 99— S el 4_:543 Lg)LwoéLa" 9 6)10)_%\45.«.: ()"’5)
Ao (y)g—w u—l‘ B &ILQ 9 6‘0)«5 ;»_JLI—‘ &9-‘ 90 B g J_ul.au;n
59y o) omizmen NV Y] g o laie oy ns g oolidl pls
3 A sbaoatos, )5 4 55 5 sladiges sl
Lo L3595l s o2 J=51odd 36 sloadiges (idos
a0 S zlseul i g 60 L3l ol sl je—
Ao g, leslaiul L comw 0ol g0 (il S50 G (o [yy]
s SLadglslh by sy (Sl 5 g L (sl ol
)‘)_i.z u‘)_a.n 9 J._AT Sl Ay ‘r:}l.‘a.q C_JL:.J 9 OJ_MJC‘)JLM»‘
J=e sl IV 5 59l Gl A -NYIE sy 0 sy

D] sl ecus a 98 Sl

L
gl )5 g,y ol ol i ol Bdes m s
035 555wl (ol sladisad | 58 sl Jie 5 (S8l
09— ddpody (g ,—ie )l (Vb Cowls 5 (6,1
5 3= PDMS Cils o)l (o JlB 5 ool &l3 s
Olyie gy Lo 09— Jsl J=ie 5 o590y 5IbT Log—as

sl

e 38 S5 Jte 9 el Sl e dale B s Sl ey
p_.w)C&Eﬁaﬂ)érﬁié)ywoéusdd‘)_go%l)ﬁﬂs
O J3a2) 908 e RY e g s adoles g 0
ool g0 (glm ooy g Los Ll 5l 2l sl a gy Lal
slaple) oS ©jso Gl A 05T el ()2 355
4_.?)QV‘ 5\"n&~ C‘)z:._w| LgL.QLm)ju.ABQ?‘ 5\‘1‘ C‘)ZA_A&J‘
8,8 B g 0 j50 03ls 0 1o pgas o0l 5 sl
LS A e b i ol md e Bl sl o ian
u_i_u )_s) c]a_w (o— ool_» 50 4_M.;La.o 045_0 )o
=y )5 GC-FID o5ws L 5 JUT o oelewsa

= el )l ades sl 2l s ul slaley o Los gty ol jo
S8 sl o Las ) &d)S 8 (o) 950 45 S5
2 e 558 S (5 jeba g evg AT L sl — 18
L goal cewsas ol 5 ilwa > —w,po,900lse
g ol ol s Jods an e ol 5l s 4 Les (238
Ol 9 u5_|c).n PDMS uéL_> ng_’L..A J)L? dl_u M_.\)‘)s
4_?4_?33[_?.&_1&;@0"0_:5)0_&}‘4_?%410%2
Sasl g P 5losle fad las an jomie Loo isliéla Syl
el T gkl oLl sud s 2l Seul sl
a3l 1 eS Glale) jo aS pl s ag o ien
I ool oo izl Jlg (—Bes slad an g ,e8 bl oo
ail ol o e JUT 2l el 1o S5 6,556 55 ol
= oy b omlply 98 (oo plal plyeiS &) 0t
u.,)...gfd_..a:uwl)a[ﬁ] S 48,8 13 0 cwlie (g (o
5 0el Cwd a4 B Y solo 9o 1 sl zl Sl ol
2=l 5 il slacSy slowl an oo o 5l a8 s
gl a g bl b, sl adlas o000 5 o gllaols
vy y® &S 5 ebds oa ool iV gV osal ;0 0ole g0
J—l e a G e 2555k s gl Al
i Sl s a4 wilg e el sl as el dls e
Jssibie P> L ol pan o 5 ity 8y ae g ool oyl
3 555 Ol (e 2l 5 Ll e

3


http://johe.umsha.ac.ir/article-1-200-fa.html

Downloaded from johe.umsha.ac.ir at 22:43 IRST on Sunday March 5th 2017

OLSes 9 SB359) (09

)‘ (eo— 0‘9_0 )JL»» Cl).’z.»_w‘ 9 QH ol )‘)J DS DY sl
335 3= SSlsm slmdizel 5 lsn (ol il sladigel

.)5_4.» oslo )‘)__9 R

Sl Sl
(M > S blags (5,5 ataie 4 ebinbly Jol> alis oyl
3 s W u>—’L““°""' FESY L Lo)] uLwLo.w)lS f:l_o.l )| 9 A_wlakso

o 1y Sezs LS ol }.,,llfl

REFERENCES

1. McParland M, Bates N. Toxicology of Solvents. UK: Rapra Technolo-
gy Limited; 2001.

2. Wells MJ. Principles of extraction and the extraction of semivolatile
organics from liquids: John Wiley & Sons; 2003. 162 p.

3. Risticevic S, Niri VH, Vuckovic D, Pawliszyn J. Recent developments in
solid-phase microextraction. Anal Bioanal Chem. 2009;393(3):781-95.
DOI: 10.1007/s00216-008-2375-3 PMID: 18836706

4. DCC. An Overview of Polydimethylsiloxane (PDMS) Fluids in the
Environment. USA: Dow Corning Corporation; 2009.

S. Restek A. Technical Guide for Static Headspace Analysis Using GC.
USA: Restek Corp; 2000. 11-2 p.

6. Brcic Karaconji I, Skender L. Comparison between dynamic head-
space and headspace solid-phase microextraction for gas chromatog-
raphy of BTEX in urine. Arh Hig Rada Toksikol. 2007;58(4):421-7.
DOI: 10.2478/v10004-007-0035-1 PMID: 18063527

7. Zeverdegani SK, Bahrami A, Shahna FG, Rismanchian M, Heidari M.
Determination of toluene by needle trap micro-extraction with car-
bon nanotube sol-gel and polydimethylsiloxane sorbents. Anal Lett.
2014;47(13):2165-72.

8. Zeverdegani SK, Bahrami A, Rismanchian M, Shahna FG. Analysis
of xylene in aqueous media using needle-trap microextraction with
a carbon nanotube sorbent. J Sep Sci. 2014;37(14):1850-5. DOIL:
10.1002/jssc.201400262 PMID: 24802025

9. Bagheri H, Ayazi Z, Aghakhani A. A novel needle trap sorbent

O

Ll Gl 5 by, Sl ome o Lol 055y 555 ly 00
Sl adex jlathioe 5 (mlatudgaze sl)ls sad
S e rSel> sl g a sl Sowx> PDMS L3l >
oimlesl oty b s olog 5 Los imlidl el ()T o 59
Jdo dn mizman 000 Jls B A g oad ols! (SISie
S S s 3l LT o5lasl a8 Loy sems 5 oolinl
Ll ) 5055 5T olfis g cailioo ity 6
Pl las olfiws (edlais Ld g 00l Elis Joone
= Sl gkl Gz 00, S e Sliiy s S

based on carbon nanotube-sol-gel for microextraction of polycy-
clic aromatic hydrocarbons from aquatic media. Anal Chim Acta.
2011;683(2):212-20. DOL_ 10.1016/4.2ca.2010.10.026 PMID:
21167973

10.  Jurdakova H, Kubinec R, Jurcisinova M, Krkosova Z, Blasko J, Ostro-
vsky I, et al. Gas chromatography analysis of benzene, toluene, ethyl-
benzene and xylenes using newly designed needle trap device in aque-
ous samples. ] Chromatogr A. 2008;1194(2):161-4. DOI: 10.1016/j.
chroma.2008.04.065 PMID: 18495138

11.  Trefz P, Kischkel S, Hein D, James ES, Schubert JK, Miekisch W. Nee-
dle trap micro-extraction for VOC analysis: effects of packing mate-
rials and desorption parameters. ] Chromatogr A. 2012;1219:29-38.
DOL: 10.1016/j.chroma.2011.10.077 PMID: 22137782

12.  Lord HL, Zhan W, Pawliszyn J. Fundamentals and applications of nee-
dle trap devices: a critical review. Anal Chim Acta. 2010;677(1):3-18.
DOI: 10.1016/j.aca.2010.06.020 PMID: 20850583

13.  Cheng WH, Jiang JR, Huang YN, Huang SC, Yu YP. Breakthrough
indicator for aromatic VOCs using needle trap samplers for activat-
ed carbon adsorbent. ] Air Waste Manag Assoc. 2012;62(8):946-52.
PMID: 22916442

14.  Karimi Zeverdegani S, Bahrami A, Rismanchian M, Ghorbani Shahna
F. [Extraction of toluene and methyl ethyl ketone from aquatic sam-
ples with NTD technique and nano sorbent]. Iran Occup Health.
2016;13(2):10-6.



http://johe.umsha.ac.ir/article-1-200-fa.html

Downloaded from johe.umsha.ac.ir at 22:43 IRST on Sunday March 5th 2017

Journal of Occupational Hygiene Engineering Original Article

No 10, Volume 3, Issue 2

DOI: 10.21859/johe-03026

Development of a Needle Trap Device with
Polydimethylsiloxane Sorbent for Micro-extraction
of Toluene and Methyl Ethyl Ketone from Aquatic
Samples Using Dynamic Headspace

Sara Karimi Zeverdegani ', Abdulrahman Bahrami ', Masoud
Rismanchian !, Farshid Ghorbani Shahna3

! Assistant Professor, Department of Occupational Health Engineering, School of
Public Health, Isfahan University of Medical Sciences, Isfahan, Iran

? Professor, Corresponding author, Department of Occupational health Engineering,
School of Public Health, Hamadan University of Medical Sciences, Hamadan, Iran
3 Associate Professor, Department of Occupational Health, School of Public Health
Engineering, Hamadan University of Medical Sciences, Hamadan, Iran

* Corresponding author: Abdulrahman Bahrami, Professor, Department of Oc-
cupational Health Engineering, School of Public Health, Hamadan University of
Medical Sciences, Hamadan, Iran. E-mail: bahrami@umsha.ac.ir

Received: 22.05.2016
Accepted: 02.09.2016

Keywords:

Needle Trap Device
Polydimethylsiloxane
Gas Chromatograph

How to Cite this Article:

Karimi Zeverdegani S, Bahrami
A, Rismanchian M, Ghorbani
Shahna F. Development of a nee-
dle trap device with polydimeth-
ylsiloxane sorbent for micro-ex-
traction of toluene and methyl
ethyl ketone from aquatic samples
using dynamic headspace. J Oc-
cup Hyg. 2016;3(2):41-46. DOL
10.21859/johe-03026

© 2016 Hamedan University of
Medical Sciences.

Abstract

Introduction: Due to the widespread use of toxic chemicals in most workplaces which can
lead to toxic effects on human, various chemical extraction techniques have been defined
for the analysis of these toxic substances in air, water and biological samples. The purpose
of this research was the extraction of toluene and methyl ethyl ketone from aquatic samples
with needle trap device together with one commercial sorbent.

Methods: In this research, needle trap device was used to extract toluene and methyl
ethyl ketone in aquatic samples. Needles (size 20) were packed with polydimethylsiloxane
(PDMS) and extraction was performed using dynamic headspace needle trap device. The
analysis was conducted using gas chromatography with flame ionization detector and
optimized extraction conditions of the two substances were obtained.

Results: Results showed that the optimum temperature and time of extraction was similar
for toluene and methyl ethyl ketone (30°C, 30 minutes); but, the reproducibility of results
and the calibration curve obtained for toluene were better than those of methyl ethyl
ketone.

Conclusions: Needle trap technique is inexpensive, sensitive and portable; also, this
method has a good recovery to extract small amounts of toluene and methyl ethyl ketone
from aquatic samples with PDMS.
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