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Abstract

This study analyzed and standardized the harmful substances of organic compounds(dioxins) in
disposable diapers for infant's clothing. Commercial samples obtained from Korea, Japan, America and
German were determined by HRGC/HRMS. Experimental Methods were consisted of comparision of
extracting solvent, analysis of PCDD/Fs, and analysis of PCDD/Fs of extraction in disposable diaper. The
results were as follows. No high TEQ values in TCDD(1), PCDD(0.5) and HxCDD(0.1) were found for
commercial disposable diapers from country Korea, Japan, U.S.A and German. In extraction for 6hrs
experiments, HpCDD and OCDD were detected in disposable diapers of Ul, U2 and G2, respectively. In
extraction for 24hrs experiments, HxCDD, OCDD and OCDF were detected in disposable diapers of J3,
Ul, U2 and U3. So we need to set standards of measurement for harmful materials contained in textile
goods. This will make a safe and comfortable clothing environment for all users, regardiess of age.
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Fabric sample(10g) l

-Add Sampling Standard : 37C1-2378-T4CDD

Soxhlet E

xtraction _ l

- Extracting Solvent : Toluene

- Extraction time : 24h

-Concentration

-Add Clean-up Standard : *C-labeled PCDD/Fs

H,80, Clean-up

- Washing using H,0
-Drying using Na, SO,

| M ulti-layer Sili

ca gel Clean-up

]

- Elute with 100m1l Hexane

l Alumina

Clean-up

]

- Elute with 80m]l Hexane
- Elute with 30ml Hexane-Dichloromethane(1:1)
-Add ’C-1234-TCDD, '3C-123789-HxCDD

HRGC-HRMS

Fig. 1. Schematic diagram for analytical procedure
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Table 1. HRGC-HRMS conditions for determination of PCDD/Fs
Article Content Atticle Content
Instrument HP6890 PLUS Instrument JEOL-MS700
Column DB-SMS(60mx0.32mmx0.25um) Ionizing mode EI/SIM
start temp. : 160°C, 1.0min hold Source Temp. 260°C
5°C/min to 200°C, 2min hold,
Oven Temp. 5°C/min to 220°C, 15min hold Ton current 500pA
5°C/min to 235°C, Smin hold,
5°C/min to 310°C, 3min hold lon Voltage 38eV
Injection mode splitless Resolution >10,000
Injector Temp. 280°C Type of ionization A EI positive

Iv. 23 & O &

1. &580H9f H[1

<Table 2>= Soxhlet & | toluenel =2 F&3t
Z1(A)¥ hexane}t dichloromethaneS 1:1 H|&E Hl
e ulE F2B)F 4345 JEi st A9
A% 1,2,3,4,6,7, 8-HpCDD7} 0.0163pg * TEQ/g,
OCDD7} 0.0058pg * TEQ/gA &=, B A% 1,
2, 3, 4, 6, 7, 8-HpCDD7} 0.0071pg - TEQ/g, OCDD7}

Table 2. PCDD/Fs-TEQ in disposable diaper

PCDD/Fs pel EQrg
A B
2,3,7,8-TeCDD N.D ND -
1,2,3,7,8-PeCDD N.D ND
1,2,3,4,7,8-HxCDD N.D ND
1,2,3,6,7,8-HxCDD N.D ND
1,2,3,7,8,9-HxCDD N.D N.D
1,2,3,4,6,7,8-HpCDD 0.0163 | 0.0071
0OCDD 0.0058 | 0.0020
2,3,7,8-TeCDF N.D N.D
1,2,3,7,8-PeCDF ND N.D
2,3,4,7,8-PeCDF N.D N.D
1,2,3,4,7,8-HxCDF ND ND
1,2,3,6,7,8-HxCDF ND N.D
1,2,3,7,8,9-HXCDF ND ND
2,3,4,6,7,8-HxCDF ND N.D
1,2,3,4,6,7,8-HpCDF N.D ND
1,2,3,4,7,8,9-HpCDF N.D N.D
OCDF N.D N.D
Total 0.0222 | 0.0091

A: Toluene, B: Hexane:MC = 1:1, N.D: not detected

0.0020 pg - TEQ/gdZHAU}. F F5457F 84} thol
A% (pg - TEQ/gyS A9 Z9-7t B 74 iﬂ} 2ul]
A= EUoh <Table 3>& A& ﬁi‘— A9 35g
B2A AR FE2RE d¥AHYM £ & £
de HErt Hr1% d A8 229 #F2EACC-
2,3,7,8-TCDD)S A2] 7% 66.7%, B2 739 54.0%%
om, AA| & FFEH(PC-labeled PCDD/Fs)2] 3]
&5 7zttt 58.3-79.7%, 79.9-113.7%% JERAQITE
o] AM}EL ¥ 4L 7|EE A 50-120% ¥

9 bl Fojzict.

Table 3. Recoveries of Cleanup Standard and Labeled
Compound Stock Solution

PCDDIFs Recovery (%)

A B

Cls"Tan‘P 7012378 TCOD 667 | 540
13C1,-2,3,7,8-TCDD 679 | 888
3C12-1,2,3,7,8-PeCDD 574 | 799
BC12-1,2,3,4,7,8-HxCDD 658 | 92.7
BC12-1,2,3,6,7,8-HxCDD 758 |113.7
BC-1,2,3,4,6,7,8-HpCDD | 70.2 | 97.8
C1,-0CDD 584 | 89.2

Labeled :C|2-2,3,7,8~TCDF 58.7 | 829
Compound| “Ci2-1,2,3,7,8-PeCDF 583 | 87.2
Stock 13C12-2,3,4,7,8-PeCDF 612 | 835
Solution ™56 71 5 3.4,7,8-HXCDF 717 | 993
BC12-1,2,3,6,7,8-HxCDF 79.7 |102.6
5C15-1,2,3,7,8,9-HXCDF 647 | 94.8
¥C12-2,3,4,6,7,8-HXCDF 720 1106.0
BC12-1,2,3,4,6,7,8-HpCDF | 70.7 |100.5

| PCi-1234,7,89-HpCDF | 597 | 922
Mean 66.15 | 94.07

A: toluene, B: Hexane:MC = 1:1
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2. 71K A XA Col SN BEEs A $NYTolw YHe 23 AR FHE KE
=, 1= 48, Us v, GE 5498 el
<Table 4>2} <Fig. 2>= 7} ¢ 484 71A A9 Zh=o] B AAE vlws] A S=HK)e| 49, K
o] &4 BAASAE YL ot 52 tholS 21, 2, 3, 4, 6, 7, 8-HpCDD(0.0163pg - TEQ/g),
Table 4. PCDD/Fs-TEQ in disposable diaper (pgTEQ/g)
K J U G
PCDD/F
K1 K2 K3 i 2 I3 Ul U2 U2 G1 G2
2,3,7,8-TeCDD ND ND N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8-PeCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,7,8-HxCDD N.D N.D N.D N.D N.D N.D N.D N.D ND N.D N.D
1,2,3,6,7,8-HxCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8,9-HxCDD N.D N.D N.D ND N.D N.D N.D N.D N.D N.D ND
1234,6,78HpCDD | 00163 ND | ND [ ND | ND [ ND | ND [ ND | ND | ND | ND
OCDD 0.0058 | 0.0013 | N.D | 0.0035 | 0.0014 | N.D N.D N.D N.D ND N.D
2,3,7,8-TeCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8-PeCDF N.D ND N.D N.D N.D N.D N.D N.D N.D N.D N.D
2,3,4,7,8-PeCDF N.D N.D N.D ND N.D N.D N.D N.D N.D N.D ND
1,2,3,4,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,6,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D ND N.D
1,2,3,7,8,9-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D ND N.D
2,3,4,6,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,6,7,8-HpCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,7,8,9-HpCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D ND | ND
OCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
Total 0.0221 | 0.0013 0 0.0035 | 0.0014 0 0 0 0 0 0
K: Korea J:Japan U: America G: German N.D: not detected
08CDD 08CDD
s400| K1 s400| J1
5300
5200 6000
£5100 2 5600
S 5000 2
£ 4000 E 5200
4800
4700 MMJMJMMMMJ W Jﬂw,\ ‘& 4800 MM}\WL\W M
4600
44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58
08CDD 08CDD
sa00| K2 %001 42
5400
6000
z 2 5200
< 5600 5
= < 5000

5200

4400

oottt st Mabhyblod

44 45 46 47 48 49 50 51

Fig. 2. HRGC-HRMS-SIM chromatograms of dioxins of disposable diaper for infant.
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OCDD(0.0058pg - TEQ/g)’t A& HNL, ©] &M
A&7 o)l Th K2+ 0CDD(0.0013pg - TEQ/g)’t
AZERIA, o] YoM = HESA olaisith K32 =
E gEA AEDA ottt 420 A, I
OCDD (0.0035pg + TEQ/g)’t HAEHAL, o] YellA=
AZ8H o33t 122 0CDD(0.0014pg - TEQ/g)7}
AZHAT, o] ddliME ZETA o3I 13L& BE
FEo) X A&TA olslgut. w2 )Y 7A-$, UL, U2,
U3 BF EE =oA HEH oladith LGy
ZA$E Gl, G2 BF 2E = 7AE3A o)3iHTt

Z tho]2-Al ¥ (pg - TEQ/g)S K1°] 0.0221pg - TEQ/g
o2 7P E=gkow, J1o] 0.0035pg - TEQ/g, J27F
0.0014 pg * TEQ/g, K27} 0.0013pg - TEQ/g2. 2 Y&}
Pre=3 ‘

Z} Z9] AE BF to|SAlFAAM 5457 St
AF7F =2 TCDD(1), PCDD(0.5), HxCDD(0.1)&
ZIAA el ZA3A] @kes, HpCDD(0.01),
OCDD(0.001)5ro] EA3tATE. TS HdAL+(Jorg
Klasmeier et al., 1998; Michael Horstmann et al., 1995;
Michael J. Devito et al., 2002)%4 2.3 2 ¥} 3l 5

7+ TCDF9} OCDF+ AEHA] i),

<Table 5> 2=t Al82] A& EFEFAY 3¢
&% Jelz . A8 F&9 ZFEEHS
NE RS 57.7-684%Fo8, B Mg AS
64.1-70.2%, V1= A 59| A 65.7-81.7%, BY A&
2] A% 66.6-719.7%% ANEFE2 Z|EEYA 50-
120% WSl kol Eo7b] wlioll A8 FFo] HA
o7 o|RHES ¢ F AUtk A= A7 A
£ ZFEZ] 358 v EE K1, K2, K39 A
L Z}Z} 57.4-79.7%, 60.4-79.7%, 51.3-87.6% 3L,
11, 12, 139 7%, ZH7F 60.4-98.2%, 60.3-101.2%,
55.5-85.9%= Yeldon, Ul, U2, U3 7AS 7zt
53.3-94.8%, 61.1-108.8%, 68.5-111.2%2 YeRA I ch
Gl, G2¢| 3% 22 54.3-100.3%, 62.9-93.0%2
BRI o] AFAEL 2F I5£Y JEEYU
50-120% B¢ 2ol Eorbe AL E A8 HAAA
o] AFH LR o|FHEE & F AUt zEt A
B %29 ExE23 AAE XFEH9 3580
71EH el EolriAgt AAHoZ e HY o 3
FEE ol fE2A AR A AA F A9 el

2

& Yol zAsl= thol&AF F HpCDD, OCDD7f BEE v o] o] AN SHolASSE ¢
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Table 5. Recoveries of Cleanup Standard and Labeled Compound Stock Solution (%)

K I U G
PCDD/Fs :

Kl | K2/ K3 | N || B |U|juv2]|U3|Gl| G2
Cleanup STD. | *'C1,-2,3,7,8-TCDD 667 |684 |577 | 702 | 6411675 1657 | 722 | 81.7 | 66.6 | 79.7
3C12-2,3,7,8-TCDD 67.9 |73.2 |67.5 | 82.5 | 749 |71.4 |83.9 | 914 | 90.6 | 81.6 | 89.0
13C12-1,2,3,7,8-PeCDD 574 {726 |577 | 674 | 676 |623 |569 | 654 | 703 | 61.4 | 69.0
3C15-1,2,3,4,7,8-HxCDD 658 |71.4 [782 | 88.1 | 823 {80.8 |80.3 | 88.8 |100.2 | 84.5 | 87.8
BC12-1,2,3,6,7,8-HxCDD 75.8 882 |87.6 |109.1 | 95.8 |80.2 |94.8 [108.0 |111.2 | 77.9 | 92.1
3C1-1,2,3,4,6,7,8-HpCDD | 70.2 [69.5 |52.8 | 64.5 | 67.1 |68.8 |66.6 | 75.6 | 81.8 | 64.0 | 72.4
BC»-OCDD 584 604 |525 | 604 | 60.8 |359.6 559 | 66.3 | 700 | 633 | 673
13C15-2,3,7,8-TCDE 587 179.7 |772 | 854 | 692 |69.3 |75.0 | 89.6 | 92.8 | 79.3 | 88.1
cﬁﬁéﬁid 53C15-1,2,3,7,8-PeCDF S83 1656 |589 | 672 | 68.7 [625 |57.0 | 66.4 | 74.8 | 583 | 62.9
Stock Solution | C12-2.3,4,7,8-PeCDF 612 (694 (513 | 67.8 | 670 (555 |56.1 | 65.7 | 68.5 | 55.4 | 66.2
13C12-1,2,3,4,7,8-HxCDF 717 682 [84.6 | 93.8 | 87.7 | 785 |83.6 | 89.2 | 91.7 | 86.5 | 92.5
13C12-1,2,3,6,7,8-HXCDF 79.7 |80.2 [85.0 | 98.2 |101.2 /859 |92.4 [108.8 |102.3 |100.3 | 93.0
BC2-1,2,3,7,8,9-HXCDF 64.7 |70 |68.8 | 75.1 | 75.7 |69.0 |69.6 | 78.4 | 81.7 | 71.3 | 81.7
C15-2,3,4,6,7,8-HXxCDF 720 |76.0 |76.7 | 86.1 | 88.8 |77.9 |853 | 91.8 |101.4 | 82.9 | 87.7
3C-1,2,3,4,6,7,8-HpCDF 707 |73.1 |722 | 713 | 693 |699 |61.1 | 747 | 83.0 | 65.1 | 75.7
BC-1,2,3,4,7,89-HpCDF [ 59.7 |63.8 [583 | 61.2 | 60.3 |60.7 |533 | 6L.1 | 70.1 | 543 | 66.2
Mean 66.15 | 72.09 | 68.62 | 78.54| 75.76| 70.15 | 71.45 | 81.41| 86.03 72.41| 79.44

K: Korea J:Japan U: America G: German
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Table 6. PCDD/Fs-TEQ in extractable disposable diaper (6hours) (pgTEQ/g)
K J U G
PCDD/F

K1 K2 K3 b J2 3 Ul U2 U3 Gl G2
2,3,7,8-TeCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8-PeCDD N.D N.D N.D N.D ND N.D N.D N.D N.D N.D N.D
1,2,3,4,7,8-HXxCDD N.D N.D N.D N.D ND N.D N.D N.D N.D N.D N.D
1,2,3,6,7,8-HxCDD 1 ND N.D N.D N.D N.D N.D N.D N.D N.D ND N.D
1,2,3,7,8,9-HxCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,6,7,8-HpCDD N.D N.D N.D N.D N.D N.D | 0.0056 | ND ND N.D N.D
OCDD N.D N.D N.D N.D N.D N.D N.D | 0.0006 | N.D N.D | 0.0009
2,3,7,8-TeCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8-PeCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
2,3,4,7,8-PeCDF N.D N.D N.D ND N.D N.D N.D N.D N.D ND N.D
1,2,3,4,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D ND N.D
1,2,3,6,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8,9-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
2,3,4,6,7,8-HxCDF ND N.D N:D N.D N.D N.D N.D N.D N.D ND N.D
1,2,3,4,6,7,8-HpCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,7,8,9-HpCDF N.D N.D N.D N.D ND N.D N.D N.D N.D N.D N.D
OCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
Total 0 -0 0 0 0 0 0.0056 | 0.0006 0 0 0.0009

K: Korea J:Japan U: America G: German N.D: not detected
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Table 7. Recoveries of Cleanup Standard and Labeled Compound Stock Solution (%)
K J U G

PCDD/F
Ki[R[| n|ln | sBlujrluv|ac]|ae
Clean up STD.| *'Cl,-2,3,7,8-TCDD 86.1( 947 | 920 | 91.0 | 82.0 | 84.8 | 77.6 [100.6 (1114 [98.1 | 62.2
Cy,-2,3,7,8-TCDD 780 91.0 | 86.1 | 88.1 | 75.7 | 734 | 71.1 | 88.1 | 75.6 |84.4 | 579
BC1-1,2,3,7,8-PeCDD 1200 98.6 {120.0 [112.3 [106.2 [110.2 [116.0 [1133 [109.7 |932 | 83.9
13C12-1,2,3,4,7,8-HXCDD 9721 99.8 | 97.0 [104.7 | 92.6 | 92.0 | 88.2 [103.3 | 84.5 |86.0 | 56.1
3C2-1,2,3,6,7,8-HxCDD 82.81103.5 | 82.8 | 893 | 788 | 78.3 | 74.0 | 87.0 | 71.6 |91.3 | 576
BCi2-1,2,3,4,6,7,8-HpCDD | 107.5| 65.9 (1062 [102.1 | 84.7 | 97.0 | 87.2 [101.0 | 85.0 [55.0 | 55.0
“C1,-OCDD 679|508 | 539 | 56.0 | 588 | 61.8 | 57.5 | 56.8 | 57.4 |57.4 | 60.8
C1,-2,3,7,8-TCDF 953 | 82.8 1084 {1101 | 96.6 | 92.5 | 89.2 [111.3 | 975 [77.0 | 72.0
Labeled BC12-1,2,3,7,8-PeCDF 111.6] 99.0 1119.5 | 84.1 [120.0 |110.3 {112.3 {1144 [120.0 [92.4 |109.7
Stg;in ggﬁ;ﬂm BC12-2,3,4,7,8-PeCDF 112.8] 767 [1123 | 832 [112.0 |112.0 |1002 [1002 |115.5 |67.1 |109.0
BC12-1,2,3,4,7,8-HXCDF 117.1] 89.4 |119.1 | 78.5 [115.4 1102.0 [101.1 (1102 [108.5 |74.1 | 67.7
BC1-1,2,3,6,7,8-HxCDF 104.4| 86.7 |104.8 [110.5 [104.5 | 98.3 | 89.0 [111.3 | 97.6 |79.5 | 60.4
®Ci-1,2,3,7,8,9-HXCDF 106.0 | 79.2 [109.3 [110.5 [109.1 [1163 | 87.4 [117.5 | 94.8 [61.2 | 655
C12-2,3,4,6,7,8-HXCDF 117.1] 91.5 [120.0 [120.0 [116.0 [112.9 [102.5 [114.2 [107.6 |71.2 | 687
BC12-1,2,3,4,6,7,8-HpCDF | 113.6] 66.1 |118.0 |112.3 1099 |1182 | 952 [1155 | 989 |62.7 | 60.0
BC12-1,2,3,4,7,8,9-HpCDF | 119.5| 54.1 [118.3 {110.0 |107.4 [114.3 | 82.8 [114.0 [100.8 |56.1 | 68.8
Mean 103.3 | 82.34[105.1 | 98.11| 99.18| 99.30] 90.25/103.9 | 95.00( 73.91 | 70.21

K: Korea J:Japan U: America G: German

Table 8. PCDD/Fs-TEQ in extractable disposable diaper (24hours) (P9TEQ/g)
PCDD/F K ! v G

K1 K2 K3 1 12 13 Ul U2 U3 Gl G2
2,3,7,8-TeCDD ND N.D ND N.D N.D N.D ND | ND N.D N.D N.D
1,2,3,7,8-PeCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,7,8-HxCDD ND N.D N.D N.D N.D N.D N.D N.D | 0.0003 | ND N.D
"1,2,3,6,7,8-HxCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8,9-HxCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,6,7,8-HpCDD N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
OCDD N.D N.D ND N.D N.D | 0.0007 | 0.0004 | 0.0006 | N.D N.D ND
2,3,7,8-TeCDF ND N.D N.D N.D N.D N.D N.D N.D ND N.D ND
1,2,3,7,8-PeCDF ND N.D N.D- N.D N.D N.D N.D ND N.D N.D N.D
2,3,4,7,8-PeCDF N.D N.D ND N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,6,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,7,8,9-HxCDF N.D N.D N.D N.D N.D N.D N.D ND | ND N.D N.D
2,3,4,6,7,8-HxCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,6,7,8-HpCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
1,2,3,4,7,8,9-HpCDF N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
OCDF N.D N.D N.D N.D N.D N.D 0.0009 | 0.0009 | N.D N.D N.D

Total ] 0 0 0 0 0 0.0007 | 0.0013 | 0.0015 | 0.0003 0 0

K: Korea J:Japan U: America G: German N.D: not detected
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Table 9. Recoveries of Cleanup Standard and Labeled Compound Stock Solution (%)
PCDD/F K ! v g
KlI K2 K3 | 2 I3 Ul U2 u3 Gl G2
Clean up STD. | . C1-2,3,7,8-TCDD 88.7 | 904 | 90.6 | 84.3 | 923 |105.1 | 96.3 | 98.1 {78.0 | 85.6 | 78.8
3C12-2,3,7,8-TCDD 89.0 [101.8 [110.3 | 80.9 | 88.5 (101.2 | 88.0 | 93.3 |83.2 | 83.7 |112.2
I3C|2-1,2,3,7,8-PE:CDD 116.8 | 84.2 1101.8 | 794 |111.1 1159 |110.6 |116.6 [958 [118.8 |117.5
BCi2-1,2,3,4,7,8-HxCDD 107.0 | 943 | 875 | 84.0 |110.2 |H1.7 | 922 |101.5 {91.1 |1024 {1123
3C12-1,2,3,6,7,8-HxCDD 92.0 | 51.2 |101.5 | 95.6 | 90.8 | 949 | 79.6 | 86.5 |98.8 | 859 {119.8
13C,z-l,2,3,4,6,7,8-HpCDD 99.0 11084 | 567 | 548 |114.5 | 993 | 86.4 | 98.9 |61.1 98.4 |112.1
3C1,-0CDD 569 {1114 |1164 | 604 | 672 | 553 | 51.4 | 55.1 |58.1 682 | 79.1
1C12-2,3,7,8-TCDF 113.1 |119.5 | 91.0 | 759 [112.1 |112:2 [109.3 |116.6 |77.3 |106.7 {117.6
CI(;;T(izid Cy-1,2,3,7,8-PeCDF 117.2 11183 | 94.1 | 78.9 |112.0 [110.1 |117.8 |113.3 {95.8 [118.0 |115.6
Stock Solution | C12-2,3,4,7,8-PeCDF 116.0 [109.7 | 87.0 | 59.6 | 84.5 | 87.5 [1102 [1122 | 76.6 [108.7 |112.9
'13C12-1,2,3,4,7,8-HXCDF 119.6 |110.3 1123 | 81.7 | 78.6 | 75.6 1182 |113.3 [81.9 |117.5 | 87.9
13C12-1,2,3,6,7,8-HxCDF 116.2 1109.7 |111.5 | 84.1 |119.6 | 85.6 |105.0 |113.2 | 86.7 97.5 | 87.9
BC-1,2,3,7,8,9-HxCDF 116.5 1103 (1106 | 594 [112.4 | 85.2 |112.7 [112.2 {709 |118.0 | 88.6
1C15-2,3,4,6,7,8-HxCDF 1063 |112.2 [112.0 | 80.1 |[113.2 | 87.2 |114.6 |112.2 | 824 [1122 | 86.6
13Cn-l,2,3,4,6,7,8-HpCDF 119.0 | 1144 | 85.0 | 58.6 |112.5 | 86.6 |110.1 |112.2 [60.1 |112.1 | 85.6
13C12-1,2,3,4,7,8,9-HpCDF 118.4 |109.6 |112.4 | 64.5 [116.5 [117.6 |108.8 |112.3 |53.9 |[112.3 | 87.8
Mean 106.8 |104.3 | 99.34] 73.19/102.91) 95.06/100.9 |104.6 | 78.25 | 104.0 JLOI.S
K:Korea J:Japan U: America G: German
V.EE 9 Mo ol &ttt vl A, Ul, U2, U3 BF BE 5o
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