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Development of Compact PUF-ACF-PUF Large Volume Field
Sampler for On-site Water Sampling : |. Dioxin
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Compact type large volume filtration system using polyurethane foam (PUF) and active carbon felt (ACF)
was developed for the field sampling of persistent organic pollutants (POPs). To overcome clogging by par-
ticles in compact sampler, exception of GFF in front of PUF plug was unavoidable. Active carbon felt (ACF)
layers were added between PUF dlices to make up trap efficiency. Recovery tests in the lab using tap and sur-
face water resulted in corresponding ranges of QA/QC of the accredited method for PCDD/Fs. Next, field
applications for 100L volume were carried out using compact large volume sampler (LVS) with triplicates and
TEQs were compared with the concentrations by conventiona LVS (FS-142K model). Similar concentrations
for real samples were observed between newly developed compact LVS and commercia LVS. The compact
sampler would be useful as a complementary options in field water sampling.
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7] Wiel, o5 wAMsly] A e A& FF  pglel o]ty

"To whom correspondence should be addressed.
Tel: 82-42-629-2055, Fax: 82-42-629-2079, E-mail: choijjw@kwater.or.kr



XH =21 =
A8 HE

(o]
[o
o

2 O{z}«{
i
ox

oo
o
i)

2

%0,

rir

EN

2

1o

o]
147~530 mmel| °|E= th77d FEld oA e o
A5 Aol Fzstal Fel= 27 100 mm 59
PUFE 4tte = Agskes Wae m=al gl7] wiidl
27k AT B ARE WS fARES DA
o} =8 o) SUSE 7IWke& A|zt=|o] loir )
o] @enbt AEY Al A9l xApo] EEla o
AR AT @AM ] FARFTE o9 sk
T EZPA e WHAE S FeR she § o
g o] A= o Skt

2 A7e A9 o S ok @3elM 7

b T
i)
o3
W
jine
59
Ll
M
Au)
ol
H L il
4o

¥

¢

ro
YV
ofo
fu)
oX
5 -
it
fru
v
o
e
127
S
o
P,L

R RhY)

—
=
i
)
=1
ol
ol
)
oX
olr
o
o
N
)
_O|L
38
uk

2.1 A% & 2EEE
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Fig. 1. Structure of developed compact sampler with PUF-ACF-PUF filtration cartridge.
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Table 1. GC-HRMS conditions for the analysis of PCDD/Fs

Condition for GC(Thermo, Trace GC2000)

GC capillary column

SP-2331 (Supelco, CA, USA), 60 mx0.25 mm I.d., 0.2 um film thickness

Ramp of oven temp.
Injection port temp.: (255°C)

120°C(3 min) — (20°C min™) — 220°C(0 min) — (2.0°C min™") — 260°C(28 min)

Injection mode : splitless mode
Carrier gas :

Gas flow mode: constant flow (1.0 ml min™)

high-purity helium, above 99.9999%

Condition for HRMS(Thermo Finnigan, MAT95XP)

Ionizing current: 0.5 mA
Ionizing energy: 42 eV
Ion source temp.: 255°C

Accelerating voltage: 5.0 kV
Ton multiplier voltage: 1.8 kV
Resolution: R > 10,000 (10% valley)

Measurement of mass: selected ion monitor(SIM) using perfluorokerosene(PFK)

[2Cyy)-and ['3C1,]-TCDD/E, PeCDD
[*2Cyyl-and [*C,,]-PeCDE Hx-OCDD/F

M*, M+2)*
M+2)*, M+4)*

(DIONEX, CA, USA)S 183l A8E F=31%

#2272 EPA method 3545-A2007)2] AHNS 2
I8k 160°Ce] QEL2olA 1,500 psi Yo Z EF
A& AMg3le] 28] FEBIUGHY FEG NES FHav)
T2 5% v A4 35S gy e &
A ZAEs Ay oz 2gaint. olw ARE-g 7}
¢ HBEZ= DAC 695(GL science, Tokyo, Japan)E
AR e, 3-8 f5 W9l 0.1~5 mL/minolA 3
2 A A9 F4S 25 mL/ming A3

T

2.32. 717184
A AP S AA s5T g 7T ReETgE

LSl s AEREAEX] (GC-HRMS)AA A4 - s
AN em AR 7]52 Trace GC2000-Finnigan
MAT95XP(Thermo Fisher Scientific, Bremen, Ger-
many)°|%lth. A# wA EZS PFK(perfluorokero-
sene)& ARSI, #3llE 10,000 o ’dellx Zd3t
ATHTable 1). 71714 &, AEH Aglo]e] WA
v, AFAIZE Ad5wg8 F7E20] 8 52 JIS K
0312(2005)9} EPA method 1613(1994) d2192 3
2 IRl Folsh Mgo]d diste] U4
Ao R ARt




292 = - e -

3.1. S9idA FFEEE 0|86t 38

"ot
ETAlAN FERAEAR A
9o

+ A7 AR A )
PUF-ACFPUF 23%02]9] Sl8& Sl 23
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ACFE 3 Aolet GéEH—‘é— 7EH A 10 PUFS] 3

71e BFEAS TSl FAAEHAA w7k 1)
Al Hrlshe AlEAFHE F9948 BEEE
37C1-2,3,7,8-TCDDS 1ng A7}elich HEZ X A5
Al AR = 105L(A)9‘r 6; ?74] st 7
10L(B,C) & A&3I9iom Al =
W= 0.1~0.01ng/l °lth. 2zt /«] 4 Hele
& I# 15~2.0 L/min, 3Fd5e 27t #5828}
o] &3l 1L/min¢lsl ¥ 3 L/minE %3}
% Agate] TZATh. 2t AlEe 2 F
, AAlge= JIS K 0312 daje] we} A
C-HRMSelA] 71718418 AAlsieith. 2 9] 23
doll #e 270S Table 200 29330t
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Fig. 2. Recovery rates of ’C1-2,3,7,8-TCDD for tap and
surface water.

32. 8% AE Mg
it

AT IO PHEY thgT T
A Azl B 4
Ae) Ug LVSE FAl0] A8l 4% B,
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224 A7 100 mme] PUF/F &
glom, B AToA sus AWE LVSE 310014 A
B9 BYW FYY THAT B850 NEe FY
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100 LR ZHsi9en, AHE LVSE 33 ke x3s)
G AT LVSE oA As HrE A4 P 590
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HA) 84, WEAlS 52 Table 3 ¥ Fig. 301
HeR ATt

AF A4, 2 Ao HAPE LVSe Al
LVSe 717} 33] 2 13] SHolA UIFRTEZ] 34
& WAL 77~102%, 82~91%= LFERY} F A&7
A AP A=A]e] HMAE VS3I8ith AA =
A7k W= AlF LVSe] TEQS 100%= & uf 7
PE LVSE 110~164% HAZ thi 3]sk FES

Table 2. Preliminary spiking test with tap and surface water.

Sample ID Filtration cartridge Matrix (volume) Filtration method Flow rate (L/min)
Sample A Tap water (105L) Tap pressure 1.5~2.0
Sample B PUF-ACF(3)-PUF Surface water (10 L) Manual pump < 1.0
Sample C Surface water (10 L) Electrical pump 3.4~3.6
Spiking standard (volume) : 7Cl-2,3,7,8-TCDD (1ng)
Applied Spiking location : 1st PUF
Method Sample extraction : ASE 300 with toluene (2 times)

Analytical method : JIS K 0312 (2005)
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Table 3. Details of validation test of field sample

application
Condition COMPACT-LVS Commercial LVS
(this study) (reference)
Filtration media PUF-ACF-PUF  PUF (4 layers)
(30 mm, ID) (90 mm, ID)
Sample volume 100 L 100 L
Flow rate < 3.0 L/min 2.5~3 L/min

Sorbent extraction
Analytical method

CV (%)
Recovery (%)

ASE 300 (160°C, 1,500 psi)
JIS K 0312 and EPA1613

20.7 (n=3) -
77~102 82~91

B9on Hi TEQE 134%, AEFZHIR= 20.7%
ATHFig. 3). 33]9] Wk FXA} FolM 164%(13}
EAANRYE At AUEFHAE 94%2A4 3%
A& 100L =L elshd HYE LVSe 7€ =
AR 2] Aot & AolE Holx| ghs Zlog Het

STt

A7 A7 ARl <Jsk aRs B sire] o
o]£4l £40] PUFE ZHAAR st @l A=
S FEoE el 2, Qv SN Hed

Typical LVS

-High cost
LVS for reservoir -Electric power
-High cost -High weights (truck)

-Complex maintenance

-Electric power
-Reservoir/site limited

-Middledow cost

v/ (SBR)

fRAD (RREFEMERS)

LVS for ambient water

-No electric power*
-Light weights (small car)

Relative concentration(%)

Fig. 3. Relative TEQs between COMPACT-LVS (n=3)
and conventional LVS(n=1) for real sample.

vl ok 3§19 s x-S $8) ACFE
e Al s Polr AHgHo] gith o9
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3 8% THAGAE o2 AE AEFES B

Fig. 4. Strong and weak points of commercially available PUF based large volume sampler.
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Bslol gl olbl POPs Al] A6 Slold & i & £igasl S48 wol] el &5 POR
yetel el BrABol, e BUS BY  BAo) O AA 484 AES Frlsel WY
PUFC A4 o i S48 48 o) 4 st oo w240 AEeAsl A2e 24 2
838 AFo] A9l gieke SAEe] ek, o) we} ZaldDa, BEE, SUSEe] AL wA)

sk, AR AYs) - HYESIS} #AATE A Fe Ao] 7FeslER gkt %ag}?;%] EAS 7R
HAEGAZA A7) LVS(FS-142K, Advantec, Tokyo,  3}E0l & 7FsAo] 7|theth
Japan)E o|&3l] AT H7IE S8 dolA Fast

Hage) Azglow AT A 9 & Fuska o 1.4 =
o} g TR 915 44 PURE 7% 4ol
PN Aol /Fssaon ol mkE TN 23k oyt o] S|FelA AT J1ES] tolS4l A
7} Fhssgt. gew TAAAE B, AL NS 23
o A ATE Fal B A7 A% PURE 7] AgoldA, 559 E4 A% Held 2 was
wEQ AHE S ASE S QukHel S92 2% FUE E¥ mP9N Ads 4% vag §
7ol AFele] Aol TFedt Al <E TR o T 2 AES AT,
2ystel 9 1417‘0“44 FRo® s, A§ke] #7 1. &% XFFZ 39k PURACEPUF %42 o]
4 48 PSeR SERAL Y BB WA BT FERAL@UADS ST 528
o] Exlol 7bsdh ol Hol RGN WA E AL AFAT B2-043% WA 0T HEE
Ao] 43 fARSY oo b 2P} gol  Uerigict.
U g 9 ol B9 B L) G 2 44 Aol o9 A8 A3k, s COMPACT.

3} RS Boslual S HES M= W] LVSE 358 77~102%014 33] whE EHS AAE
SR FHBAL ol SAlE IR ANt Ao B 4 A Al Al Skl tsl B 134%)
7h AZRs AR IVSSE S5 Zo® Yedth dwt AOR Uit 553 s 7Rl Ao wdsisit
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gel AL TEQ =& 30% A2 HMelolM 2 3 gt e Ehel wE S N

ouT E D IN

— ——8—7 {

4L

— =~

-l
2 —>ouT

o ®

a

Fig. 5. Simplification of commercially available large volume sampler.
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