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PCDD/Fs Recovery Using Domestic SPMDs

Man Young Chun’ and Taewook Kim

Department of Environmental Engineering, Hankyong National University, Seoul 456-749, Korea

The LDPE layflat tube is used after samples are pretreated for the PCDD/Fs analysis with SPMDs.
Although, the LDPE layflat tube is supplied by a particular foreign company, it is expensive and furthermore,
difficult to purchase in small quantity. In this study, the domestic product is tested in dialyses with hexane. The
recovery increased with the increase of the dialysis time, amount of the dialytic solvent, as the amount of the
solvent compared to the sample amount, and the square measure of the LDPE layflat tube. Among these, the
solvent amount affected most effectively, while the thickness of the LDPE layflat tube did not produce a lot
of difference. It was found most effective when a 4 ml of sample was dialyzed with 500 ml of hexane for 48
hrs in 30 cm length with a 0.05 mm thickness of LDPE layflat tube.
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SPMDs(Semi-Permeable Membrane Devices)=
Huckins'? &o] A& 7|&3 Wio=z AYUx PE
(low-density polyethylene, LDPE) layflat tubeol| A]
S W3 8 oM FA(dialysis} A A& Foll
3tx]o] 9l PCDD/Fs 72 POPs(Persistent Organic
Pollutants)s A& 5 W3lEZ25E £28] Ule %
Holt}, o]z|sh WL 7HAsSkaL Z3A|F ol QbdsiaL
BE&2Ql Zlog dwiA Utk LDPE membraned ¢}
10 A2 pore sizeZ 7HA3 T, ©] pore sizex
#2477} 550 Da(Dalton) ©]3el POPs #2k= &
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713 600 Da o)<l xde F3kA]7]]
T LDPE membrane% 2% 24 (lipophylic)o] .2 Xl
AR POPs= SHAIZIAINE Eolut 4]l 2
7)ol 253 & FHAIIA e=th okgel SPMDs
= 5EsAY B HE 282 3] ko POPs
£ HFhA] = Hg] el sigeith. weba
PCDD/Fs ¥F ofue} 4ol 9a== PAHsS} 9
sl f71edEEe] AAEe ol F2 ol
}681012,13),

22714 SPMDsel| A8-8F= LDPE layflat tube
© BT 54 95 3AbelA Aiksle AlEhe AR
S PT}P10121) - g)arare. Sfjakel] W]sle] 7hAo] 50
v o)A HIMaL 500 Kg olshe] Agke Jtujrt oy
th & SPMDsE ©]&-3 F241A] LDPE filme] 5-d¢]
U T2 uel POPs 3l4-&9l "3t AR o
7)ol gk ATe oFF] FHEA] K3 AejordIi),
£3] U4k LDPE layflat tubeo] thdh A& AF
5—]_1—/],6,8).

A+= PCDD/Fs #4A] SPMDsE ©]-83te]
g & A5 %141"]' LDPE layflat tube®= AR&-o]
7Fs3 A€ OE] S ZARIATE B3 ARgo] 7ksaith
W PCDD/Fs®] ﬁ]* g 4S 9% LDPE layflat
tube®] Zol, filme] 77, E“/\l 7, &l wgkslaret
A FA8me] v F FAZZAL ofgA A

_]
Astolol Sk EAAT

2. A8 ¥ Y
21. =2
SPMDs¢] F41o] A}-&3t =4t LDPE layflat

tube= tASISH(E7] )M Ak FA 0.05
mm, H°] 36 mme| A|ES ARSI FAo| uE
58 Hlwolde F7 0.08 mm, Yol 33 mme
LDPE layflat tubeS ARE-EFAT],

2. 4

FXof Alg3 gule FFFF(T Baker
USAYS tA S/H3 § ARE3kicth. LDPE layflat
tubes AP A7 AFPA & F &
sealer2 5913 & hexane® & 24A|7F
/\]‘%3}99\‘3}.

348 AHES A1FHA| surrogate internal standard
(EDF-8999, CIL Inc.)5 ¥4 3% Y3 AHFHoz

S heating
=98 TS

} PCDD/Fs®] 38 147

LDPE layflat tubeo] o™ Z3S hexanel & 4
mlZ 39tk 2 t}S LDPE layflat tubet] 715
w32 Y] 3k EX heating sealer® U353} glass
jarell gof gmjol] s =S 3 vy FAS &
©s] 2 FAEIT

23. 55 % B4
lEI'J“j; 'Q‘UHL_ §]L_OHE %7]0]]A-] 11’1’117]]'2] lg_—‘ﬁ_

g T AlgHo R HRHOoT gk 4719l recovery
internal standard(ED-5999, CIL Inc.)E 7}slal
nonanel # L= X33t U2 HEHIE 50 WA
FEI A5E ARSI oM, AlE= HRGC/HRMS
(HP 68901 /Jeol JMS-700, Japan)S ARE-sle] #4135}
Ark.

24. QA/QC

PCDD/Fse] A% Aznpzgle] kol wo|2e)
3l o]l Nk A Fel] ZIAZT 2 " A Ee
370 (triplicate) F435tR =8 2+ W E PCDD/Fs
isotope congener?] Ho]A|4=(Coefficient of Variation)
o] Fd #HE 9.6%(05~19.82%)2 A2 FEd A
olth 7Iet BF % QAQCE
report of fisheries and aquatic sciences
method®e]] whsit},

canadian technical
2389

3. 24 # 1nF

SMofl A2 Sof

Meadowslz) 52 dichloromethane(DCM), hexane
2 DCM:hexane(2:8, v/v) Al &7F2] F44mE AR
st 1C-2,2/5,5-TCBo) that 315-& °TJr Ad FaEol
g A9e Baiich. 2 A3 A48 A EAE
e DCM‘hexane(2'8)>hexane>DCM Fog =9
t}. DCM:hexane(2:8)°] 714 3l4=&°] EJAT 24
o] B3h& E3 7Y =9t DCM 540] 7#AA &
Z3e tigk o] 322 SPMDs¢] FA&uE2= 4
AslA] 9tiar AE Y}, HexaneS DCM:hexane(2:8)

o HlslAE Bj4-go] AT ArjHe Bl E 3
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DCMel Wl3te] S4o] @A3| wob S0 e et
o] A}, w2hx SPMDse] FHu|zE 71 Aue
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3.2. EMAIZH| L2 S8

olz] Fig. 1S A 5% 4 miZ 30 cm LDPE layflat
tubeo] ¥ hexane 400 mlE |1 wA| glo] 244
7, 48MZF 9 72N A4 o' FASE Asjolnt. 17
oA HZo] FAA|e] A 3|4go] Eo4=t] ©]
AL Meadows'? So] 1C-2.255-TCBZ A3t 2
o} st
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Fig. 1. Effect of different dialysis time on PCDD/Fs
isotope recovery. Dialysis was performed with 400

ml hexane and 4 ml sample volume. Solvent was
not replaced.

72hrs

3.3. Az} S0l ME 5E

ol#] Fig. 2= A% 4mlE 30cm LDPE layflat
tubeo] ¥ hexane 400mlZ £1iE WA 7}HA
24717H4) 13], 23] 9 33] A|EE FAS v 8lE
Yated A% 382 UER Zloltt afex] Bk
o] & WAt A7t BETE IrES =%
ot AL E 13] wAst F 23] FAENS BF
3]4go] 13 T3S wruY 95% 7kt 28
U £ E 28] o wAlste] F 33 FAE0E A
= 13 FAAS WrT} 3.8%45 S7tele] fiE
Aske 97 BSTE 3589 7L "olrle

3.4. LDPE layflat tube2| ZO|0f M2 S|+&
olg Fig. 3& A% 4 mliE Zo] 15cm, 30cm
2 45cmQ! LDPE layflat tubeo] 23 hexane 400
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Fig. 2. Effect of different dialysis time and the number of
solvent replacement on PCDD/Fs isotope
recovery. Dialysis was performed with 400 ml
hexane and 4 ml sample volume. Solvent was
replaced every 24 hours.

mlE 2477F FAE 3985 vERd Zlot}, agelA
RHXo| LDPE layflat tube Zo]7} ZA4=E 3480] =
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Fig. 3. Effect of different LDPE layflat tube length on
PCDD/Fs isotope recovery. Dialysis was
performed with 400 ml hexane and 4 ml sample
volume. Solvent was not replaced.

3.5. &4 20z 2 sl
ol#} Fig. 4= NEH 4 mlE Zo] 30cm¢] LDPE
layflat tube®l] Y3 hexane 300 ml, 400 ml % 500
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mlE 2447 B3 8582 e Btk o)A
BEo] RG] WS, 2 ARl sl
A guhre] ulgo] B2E 8%g0] ). 300 ml
o H]3t 400 ml= ¥5E°] 6.9% =%, 500 ml
£ 300 mlol ¥Eke] 23.9% © =3tk PCDD/Fse)
3582 =0)7] 9l8iXE LDPE layflat tube2] o]
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Fig. 4. Effect of different solvent volume on PCDD/Fs
isotope recovery. Dialysis was performed with 4 ml
sample volume. Solvent was not replaced.

3.6. LDPE layflat tube2| SH0f M2 S|+8
olg} Fig. 5= A% 4 miE Zo] 30 cm, T4
0.056 mm, = 36 mme} Z°| 30 cm, 57 0.08 mm,
# 33 mm¢! LDPE layflat tubeol] %3’ hexane
400 mi2 2477+ FA% 3]9ES $Ys AHow $
Abate] UeRdl Zlolth agolA BEo] 3¢e

lo

LDPE layﬂat tube?] FAl & °ﬂ§}——g LI
& 4= Atk 22 0.08 mmE WUF- FAY A3

o &%ﬂ HeA HellA 0.05 mm7t Jjao}g;q_
4. & =

PCDD/Fs #4& 9l8te] Al5E SPMDs® A2 &
& o] 4k LDPE layflat tube?} hexane® & 4]
S & 49 v 22 AES 4Tk

"1394 FAAT] Aps, FA80e] wA St

S5, AR tg FAEm ] §STE,
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Fig. 5. Effect of different LDPE film thickness on PCDD/
Fs isotope recovery. Dialysis was performed with
400 ml hexane and 4 ml sample volume. Solvent
was not replaced.
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