(2 2] Journal of the Korean Society
of Clothing and Textiles
Vol. 28, No. 2 (2004) p.354~363

HEHDIE ~2E A2s HEQ L0Ist BA

e

gteX} - AES - MBS FHS| o . QPR
MEW L, *@S7| 2 A A AT, #AF R, #HR o gt

Determination of PCDD/F in Working Clothes of a Municipal Waste Incineration

Soon-Ja Park * Jeoung hwa Shin*  Jung-Sook Shin**
Myung-Hee Chung*** - Yun gyong Ahn*
Researcher, Seoul National Univ.

*Concurrent Professor, Korea Basic Science Institute, ¥*KonKuk Univ.

*#%* Additional Full Time Instructor, KyungHee Univ.
(2003. 10. 14. FF)

Abstract

PCDD/F (Polychlorinated dibenzo-p-dioxins and dibenzofurans) in both of treated fabric and untreated
fabric for working clothes of a municipal waste incineration were determinated. The treated fabric for
working clothes was developed for less exposure of PCDD/F in municipal waste incinerations. The total
concentrations of PCDD/F in some parts such as surface, middle layer, inside for treated and untreated
fabric were investigated. The I-TEQ value of surface was 0.23370ng - TEQ/g for treated fabric, 0.15355
ng + TEQ/g for non-treated fabric. On the other hand, the value of middle layer was 0.00077ng - TEQ/g,
0.00177ng - TEQ/g, respectively. The surface of the treated fabric containing high levels PCDD/F was
caused by absorption of them. Therefore, PCDD/F of the treated fabric in middle layer was less I-TEQ
value than that of the untreated fabric. The treated fabric makes effect on preventing PCDD/F from
permeating into human body.
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Non-woven fabric sample
(10g)

lé—Sampnng Standard : ¥Cl-2378-T4CDD

Soxhlet Extraction

Extracting Solvent : Toluene

Extraction Time : 24h

Concentration

<— Clean-up Standard : "*Cl-Labeled PCDD/Fs

H,SO, Treatment

Washing using H,0
Drying using Na,S0,

Multi-layer silica gel
Column Clean—-up

Packing Order : Neutral/Basic/Neutral/Acidic/Neutral
Elution Solvent : n—Hexane
Concentration

Alumina Column Clean—up

Packing @ Basic Alumina 5g
1 Fraction : Hexane 100mL
2" Fraction : Hexane-Dichloromethane(1:1, v/v) 30mL
Concentration
<—Internal Standard : '*Cl-1234-T4CDD
v ¥CI-123789-HxCDD

HRGC-HRMS Analysis

Fig. 1. Schematic diagram for analytical procedure
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Table 1. PCDD/F-TEQ in non-woven fabric samples (ng - TEQ/g)

PCDD/F A B C D

2,3,7,8-TeCDD N.D 0.00233 N.D 0.00381
1,2,3,7,8-PeCDD N.D 0.00302 N.D 0.00346
1,2,3,4,7,8-HxCDD ND 0.00075 N.D 0.00152
1,2,3,6,7,8-HxCDD N.D 0.00242 N.D 0.00463
1,2,3,7,8,9-HxCDD N.D 0.00459 ND 0.00123
1,2,3,4,6,7,8-HpCDD 0.00014 0.00249 0.00013 0.00436
OCDD 0.00003 0.00079 0.00006 0.00143
2,3,7,8-TeCDF N.D 0.00374 | N.D 1 0.00546
1,2,3,7,8-PeCDF | ND 0.00070 N.D 0.00117
2,3,4,7,8-PeCDF 0.00038 0.04000 N.D 0.07070
1,2,3,4,78-HxCDF 0.00077 0.07710 0.00019 0.09320
1,2,3,6,7,8-HxCDF 0.00021 ND N.D 0.01260
1,2,3,7,8,9-HxCDF N.D 0.00167 ND 0.00357
2,3,4,6,7,8-HxCDF 0.00007 0.00949 0.00026 0.01960
1,2,3,4,6,7,8-HpCDF 0.00015 0.00382 0.00011 0.00553
1,2,3,4,7,8,9-HpCDF 0.00001 0.00049 N.D 0.00094
OCDF 0.00001 0.00015 0.00002 0.00049
Total 0.00177 0.15355 0.00077 0.23370

A—inside layeruntreated, B—outside layeruntreated, C—inside layertreated, D—ooutside layertreated, N.D-not detect
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Fig. 2.
outside layer of treated fabric)
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Fig. 3. PCDD/F homologue patterns of two non-woven fabrics samples (A: inside layer of untreated fabric, C:
inside layer of treated fabric) Retention Time (min) Retention Time (min)
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Table 2. PCDD/F-TEQ in working clothes

(ng - TEQ/Q)
. PCDDIF Pre-Working | Post-Working
2,3,7,8-TeCDD N.D 0.00461
12,3,7,8-PeCDD N.D 0.00280
1,2,3,4,7,8-HxCDD 0.00014 0.00100
1,2,3,6,7,8-HxCDD 0.00031 0.00230
1,2,3,7,8,9-HxCDD 0.00015 0.00179
1,2,34,6,7,8-HpCDD 0.00020 0.00239
0CDD 0.00004 0.00075
2,3,7,8-TeCDF N.D 0.00334
12,3,7.3-PeCDF N.D 0.00050
2,3,4,7,8-PeCDF 0.00175 0.06450
1,2,34,7,8-HxCDF 0.00052 0.00378
12,3,6,7,8-HxCDF N.D 0.00458
1,2,3,7,8,9-HxCDF N.D 0.00217
2,3,4,6,7.8-HxCDF N.D 0.01390
1,2,34,6,7,8-HpCDF 0.00009 0.00354
1,2,34,7,8,9-HpCDF N.D 0.00051
OCDF N.D 0.00031
Total 0.00318 0.11277

Pre—Pre working clothes, Post—Post working clothes, N.D—
not detect

W ol tho] &-A12] 9k 0.23370ng - TEQ/gol o™ €
¥ 9] tho]-&A1e] k& 0.15355ng - TEQ/g2 = 7}
TE W tho] 8419 ool wkth EF FTE9
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& 7t EA R F40t ) el A=,
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= kA mopxith.
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Zo] QA M= AF, THHAQ) PR £ o
S M e o]HF Fopol] AL JRjof & A
ojm} 53] tho]&4lo) ot =&o| ¥ He 5F &
AN AA R T ZUEHL ZpFolt
wetE o)At



MEHHDIS A2E XA HE0| [HISM 2A 173
- ill T4CDD o TACDF |
11000 26000 i
g \ g
E | | | | MM WM
7000 . 120 ’\J\/ M

18.0 185 19.0 19.5 20.0 205 21.0 21.5 220 22.5 23.0 23.5 24.0 245 25.0 255 26.0 26,5 27.0 27.28.0

18.0 185 19.0 19.520.0 20.5 21,0 21.5 22.0 22.5 23.0 23.5 24.0 24.5 25.0 25.5 26.0 26.5 27.0 27.28.0

o l P5CDD - P5CDF
70000 ” 14000
i | jo
= N | z
m [\_—‘J\/\J / o0

280 284 288 202 296 300 304 308 312 316 320 324 328 332 336 340 M4 M8

28.0 284 288 292 296 30.0 304 30.8 31.2 316 320 324 328 332 336 340 344 A8

20 p\ Hé6CDD 200 H6CDF
o | | i

350 355 360 365 37.0 375 380 385 30.0 305 400 405 41.0 415 420 425 430 435440

8000

18000

JMMM’ e

350 355 360 365 370 375 380 38 290 5 400 405 410 415 420 426 430 435440

” H7CDD o H7CDF
2 24 14000
& »
é 20 g 12000)
16 ~ 10000
12 8000
8! 5000
40
44 45 46 47 48 49 50 51 52 53 654 55 56 57 58 §1 5 5 5 5 5% & 8
22000 08CDD 13000 O8CDF I
28000 12000 H
24000 11000 ;‘i
£ %‘ 10000/ i
é 20000 £ oo ‘
16000 8000
12000 7000 ;\
8000 :
8000
I 5000 MWWMMWNWW! o
4000 e e e — - - ———— o N
44 45 48 47 48 49 50 51 52 53 54 55 56 57 88 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58

Retention Time(min)

Retention Time(min)

Fig. 4. HRGC-HRMS-SIM chromatograms of dioxins of pre-working clothes Retention Time (min) Retention Time

H

7
=

l

2E
=23

i o m[o

(min)
% 274S Fole AL tholgale] By
A7) S EHHolth. tho]&Al

N rlo
N
ol %

#H 718 A2 EA0]7] ol 2227
2 A 20F AN =89 AEE

o o (o

-361 -

she TBe S5 gom o " a7 sl
A A28 A el dstel AES § A

BRot 2719 RS SHE FY Folw, 2 &
E3 24 93 o & AFS ANLAAY 2



174 SI=0157313 X Vol. 28 No. 2, 2004
140000
T4CDD TACDF
120000
100000, S
50000
oo \ J \ A
k A
018.0 18.5 19.0 19.5 20.0 20.5 21.0 2.8 22.0 22.5 23.0 23.5 24.0 24.5 25.0 255 26.0 28.5 27.0 27.28.0 o18.0 18.5 18.0 19.5 20.0 20.5 21.0 215 22.0 22.5 230 23,5 24.0 24.5 25.0 25.5 26.0 26.5 27.0 27.98.0
ot ) P5CDD eo0h PSCDF
30000, l 120000)
g g 1000001
§ om 2
30000 }
20000 k
W\ 284 1&5 292 2‘35 :m) &l 08 312 316 32:0 le 28 332 315‘34.70 ;44 308 280 284 288 282 206 300 304 308 312 316 320 324 328 337 336 340 344 348
320000 200%0{
HECDD H6CDF
zm i 160000 |
é‘ 200000 § 420000
£ 160000| [ E
120000] 80000
- \ /\
Rl R | J K,AL“_ A \\/\;
o . — - N -
350 355 360 365 37.0 37.5 380 385 39.0 395 40.0 405 410 41.5 420 425 430 435440 350 355 360 365 37.0 37.5 380 385 39.0 305 400 405 41.0 415 420 425 430 435440
280000
400000
200000
§ 180000| § 300000
120000 h 200000/
80000
00000 (\
40000 I
0 o
44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 44 45 45 a7 48 49 80 51 52 53 54 55 56 57 58
700000¢
s00000i 08CDD 20000 O8CDF
500000 240000
z E 160000
300000
120000
200000 so00e
100000 40000
o e
44 45 48 47 48 48 k- 51 52 53 54 55 56 57 58 a4 45 48 4 A3 a9 50 51 52 53 54 55 56 57 58
Retention Time(min) Retention Time{min}
Fig. 5. HRGC-HRMS-SIM chromatograms of dioxins of post working clothes
Ael2& F3)oF & Aol #AHOR §712% 028

Yol 2y 7HAAE Patel@ol 7)zale] B4,
ARBSE 2% TN WA BFos was)
e 4S8 2, Baolg 22

e 4

HAES 7t B oo} Fict.

=54

=

ARE, Oy, AW, ERRT, ABBEF. 2003). £ 8
P& olF U3 HYE 249 ARG L s
ol A AF, F9/7 88 EAS)F, 93,

-362 -~



MEHDIE A28 &

as

MEO| [I012A1 24

175

=3 Bol #AE tho] &4 3] £Y 4 At (2002, 8.16).
EU RN

B, 2217 colSAl FDAAL (2002, 8. 25 2002. 8. 23).
RyYH

FRHL (2002). EAYEHIIE A E Y] o]l W E
FY7 Aok A gs WA= |

ERFMET. (2001). BERNVE CHFERR-F 4 A% V5
Ik PIREFRIEOBIR. XtRTRERE. FE
& - BT, 324, 123-132.

REFEZ. (2002). fLBWEOETEE LB MR,
432).

HETEEAH . (1999). {LBME DR RTRBMBERE IS,
HHES, 402).

B . (2000). S A F L CROARBBEREICONT.
iEE G 45(3), 8-10.

A R R AR, (1999). {LEMHEE 74 A XL v,
HEPE L BB 44(6), 15-20.

—-363

FRES. (1993). BREMGEEE 717+ % BEL
EHRIL.

E. Abad, M. A., Adrados, J., Caixach, B., & Fabrellas Riv-
era, J. (2000). Dioxin mass 7balance in a municipal
waste incierator. Chemosphere, 40(1), 1143—-1147.

Jorg Klasmeier, & Michael, S. McLachian. (1998). PCDD/Fs
in textile-Part I A Screening method for detection of
octachlorodibenzo-p-dioxin and octachlorodibenzo-furan.
Chemosphere. 36(7), 1627-1635.

Jorg Klasmeier Anneke Muhlebach, & Michael S. McLa-
chian. (1999). PCDD/Fs in textile-Part II: Transfer from
clothing to human skin. Chemosphere, 38(1), 97-108.

Michael Horstmann, & Michael S. Mclachlan, (1995). Results
of an initial survey of polychlorinated dibenzo-p-diox-
ing(PCDD) and dibezofurans(PCDF) in textiles. Chemo-
sphere, 31(2), 2579-2589.



