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SVOC
59 SVOC
SVOC  
ö 3 ö p p S S

p PET ö S  
SVOC SUM 100µm 1,983µg/g 100L250µm

3,028µg/g 100L250µm S DEHPS83L84 DINPS13
SSVOC 9 96L97 p

 
S M DEHP 100L250µm SUM 100L250µm S

S p  
100L250µm DEHP DINP SUM S

S S  
DEHP DINP SUM S p

DEHP SUM S S

Sn = 2 S p S M  
DEHP 100L250µm SUM 100L

250µm S p /
DINP S p S p p

 
3 S 100L250µm DEHP SUM

S  
S p  

SUM S ä DINP S

p S  
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A  

SVOC

SVOC
 

Sp p

S SVOC p SUS
PTFE
ö ö S

SVOC
ö

M  
M

S S

p

M

S M S

M  
SVOC S S

μ ± S

1 1 S M  

8 ä

S

SVOC

ö p

SVOC
 

 
B  
B.1  ö  

S S

ö PET

2 ö ö

ö 3
1  

3 ö

PET ö

PET p S PET
p ö

M ö

2V φ185 8µm M

ö

M

LC/MS/MS  
B.2  SVOC  

7
14 ä VOC

Tenax-TA VOCs
ä

80 mL/min 8 38.4L
2 M

GC-MS  
B.3  SVOC  

ö

S ö

 

p M  
M

S SVOC

5% SAS-JMP11
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C  
C.1 ö  

1 ö

ö

p 2  
DBP DEHP M

BBP DNOP DINP DIDP M

ö

DBP SDEHP p

ö HPLC M ö p

 
DEHP ö 1

0.5µg
DBP ö S

1.3 µg/  1.6µg/ 2
 
ö

S p PET ö

S

PET ö ö

S  
ö ö ö

ö

 
C.2 SVOC  

8 ä 2 3
1   

GC-MS DINP DIDP S

S pGC-MS S

6 S

DBP BBP DEHP DNOP 4
p BBP DNOP

DBP DEHP
1µg/m3 μ

p  
DBP DEHP I M S

DBPS p DEHPS

S μ M

S

S

S p SVOC
p

S

p

p

SM  
2 p S 1

5.2 m3/ 22.2 m3/
± 1

1 80L90
p 1
S

ö ö

DBP 1.1 L 15.3µg/day DEHP 0.7 L
17.5µg/day p DBP 
5.8µg/day DEHP 4.7µg/day p  
C.3 SVOC  

71
SVOC p 59
100µm 100 250µm 2

SM S

71 p p SM  
C.3.1 SVOC  

100µm 100L250µm
SVOC 3
100µm S 1,983µg/g 100L250µmS

3,028µg/g 100L250µm S

DEHPS83L4
DINPS13 S 96L7

p Sp  
4
2) ö 90 DEHP

DINPS p

M S
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DINP S DEHP
S80 DINPS13 M

p

DEHPS S

 
5 DEHP DINP SVOC 9

SUM  
SUM-DEHP SUM-DINP DEHP-DINP

DEHP-DBP SUM-DEHP
R2=0.98 DEHPS
SVOC 80
DEHPSSUM

100µm a =0.92 100L
250µm a=0.93 p  

DEHP DINP SUM SVOC
p p  

C.3.2  
1  

6 8 S45
10 6

5 71 M  

S60
± S13 S

7 p M

S29 S23 18
S17 p M  

2  
9 1995L2005
S 2010

14 20%
1980 S11 M

1964 S1 M  
± 20

S13 10 L20 S22 5L10 16 5
S19 10 10 S I

M  
p

S

p

S p S

p

p  
3  

11 S

50% S p 40% M

12 S35% 25
27% 19

14% 18 M

± S M

S  
4  

13 14

S60L70% p

30% 21 S

11% 8 21% 15
S

p

p S  

p p S

p S

S90
ö S

I M 3L4
p  

5  

15 17 18
 

/
S25% 18

18% 13 S

11% 8
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p S11% 8
/ S7 /
S4 M 3

13 p

 

S

S4% 3 M

18% 13 20% 14
p S

S

Sp S M  

3 S32% 23
1 13% 9 3
S3 SM  

6  
19

16 1 2L3 S29 1
1 19 M

äp S3 S1
M  

20 I

p  
7  

21
S73% 52

S27% 19 4 1 S

S  
ä

22

S76% 54 M

S27% 19 63%
45  

59% 42
S

21% 15 13% 9 ä

S25% 18

S  
C.3.3 DEHP DINP SUM SVOC

 
2

DEHP DINP SVOC 
9 SUM 6 3 ×

2

 
5 13

S

Sn S p

M  
SVOC 5

S M DEHP 100L250µm
SUM 100L250µm S

DINP 100L250µm S

S

S p  
6 S

DINP 100L250µm S

S p  

7
100L250µm DEHP

DINP SUM S

S S

10 6
 

SVOC
8L 10

DEHP DINP SUM S p

S DEHP SUM
p

DEHP SUM S p

p S n = 2 p

p
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DEHP 100L250µm SUM 100L
250µm S p S

p  
/

DINP S

p p  
3

S S100L250µm
DEHP SUM S

S p  
p

SUM <100µm ä DINP
100L250µm S

SUM S ä

DINP S

p  
 
D.  
1 ö

3 ö p p

S S p PET
ö S

PET ö

ö S  
ö ö ö

ö

S  
2 SVOC 7 14

M 8 38.4L
DBP DEHP DINP
DIDP
S p BBP DNOPS
p DBP DEHP

 

DBP 0.05~0.69µg/m3

0.26±0.21µg/m3 DEHP0.03~0.79µg/m3

0.21±0.23µg/m3 VOCs
M  

1
S DBP 

1.1L15.3µg/day DEHP 0.7L17.5µg/day
M DBP 5.8µg/day DEHP 
4.7µg/day p 1

1/4 p  

SM  
3 71
M SVOC 59
M

SVOC
M  

100µm
1,983µg/g 100L250µmS 3,028µg/g

100L250µm S

DEHPS83L84 DINPS
13 S 96L97

p Sp  
S DEHP

100L250µm SUM 100L250µm
S S p

 
100L250µm

DEHP DINP SUM S

S S

 
DEHP

DINP SUM S p

DEHP SUM
S S

n = 2 S p

S M  
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DEHP 100L250µm SUM 100L
250µm S p S

p  
/

DINP S p

p

p  
3 S

100L250µm DEHP
SUM S  

S p  
SUM <100µm ä

DINP 100L250µm S

SUM
S ä

DINP S p S  
 
E  
1) 

p.28
1999.4 

2) http://www.vec.gr.jp/lib/lib2_6.html#cc
HP 2015.01.16. 
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 5MS/Sil 60m / 250µm / 0.25µm 
ä

 
Splitless 

 40 5min hold →240 at 20 /min →300 at 10
/min  

→7min hold 
 SIM m/z = 149.0 and SCAN 

���
(ng/mL)

���� 
�� (µg/�)

	

(������ �) �� � �� �

PET

���

DBP
0.8 5.3 0.03 0.21
1.3 5.8 0.05 0.23

DEHP
55.6 12.5 2.23 0.50
14.2 12.0 0.57 0.48

PL

PE

DBP
2.7 1.1 0.11 0.04
2.6 1.2 0.10 0.05

DEHP
22.0 9.2 0.88 0.37
16.6 10.6 0.66 0.42

�

DBP
1.9 9.6 0.27 1.34
1.3 11.5 0.19 1.61

DEHP
18.6 0.2 2.61 0.02
0.6 3.4 0.09 0.48

��

���

��������

2 GC-MS  
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5 % ( ( ( %

% ( ( ) % ) % ( %

. 5 % ( % % % ) )

) % )% )) ) )% ) )

7678 1 3 04 1 73
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.1 01 .2
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3 SVOC 100µm 100~250µm  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 2  
 
 
 
 
 
 
 

52%

26%

2%
6%

5%
6% 3%

86%

2004�
36.4�ton


���

DEHP

DINP

DIDP

���

����

�����

��	���

47%

26%

1%
4%

6%

12%
4%

78%

2014�
25.1�ton


���

DEHP

DIDP
���

��	���

����

�����

DINP

BBP
0%

DIBP
1% DBP

2%

DEHP
83%

DINP
13%

DIDP
1%

DNOP
0%

DMP
0%

DEP
0%

< 100μm
Mean of Sum : 1983 μg/g

BBP
0%

DIBP
1%

DBP
2%

DEHP
84%

DINP
13%

DIDP
0%

DNOP
0%

DMP
0%

DEP
0%

100 - 250μm
Mean of Sum : 3028 μg/g
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5 DEHP DINP SUM SVOC  [µg/m3]  
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22  
 
 

5 SVOC  
 
 
 
 
 
 
 
 
 
 

���� ���� 
�� ��	 t� p��Prob>|t|�

DEHP 100-250µm ��� -1846 762 -2.42 0.018

DINP  100-250µm ���� 362 172 2.10 0.040

SUM  100-250µm ��� -1985 809 -2.45 0.017
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6 SVOC  

 
 
 
 
 

7 SVOC  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

23 DEHP DINP SUM 100~250µm  
 
 

�
�� ���� ��� �	� t� p��Prob>|t|�

DINP  100-250µm ���� 223 104 2.15 0.035

�
�� ��� ��� �	�� t� p��Prob>|t|�

DEHP 100-250µm ���� 81 30 2.74 0.008

DINP  100-250µm ���� 100 32 3.13 0.003

SUM  100-250µm ���� 88 31 2.79 0.007

D
EH
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00
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50
μm
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D
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00
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M
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8 SVOC  
 
 
 
 
 
 
 
 
 
 
 
 

 
9 SVOC  

 
 
 
 
 
 
 

10 SVOC  
 
 
 
 
C SVOC  

 
 
 
 
 

11 SVOC  
 
 
 
 
 
C Living  
C Aircon  
 
 
 

���� ���� �� ���� t p�Prob>|t|�

DEHP <100µm LF-����	��
� -1430 528 -2.71 0.009

DEHP <100µm LF-����� 2128 1023 2.08 0.042

DEHP 100-250µm LF-����	��
� -3389 669 -5.07 <.0001

DEHP 100-250µm LF-��� 2144 1042 2.06 0.044

DEHP 100-250µm LF-����� 3727 1592 2.34 0.023

SUM  100-250µm LF-����	��
� -3590 713 -5.04 <.0001

SUM  100-250µm LF-��� 2333 1107 2.11 0.039

SUM  100-250µm LF-����� 3701 1703 2.17 0.034

�
�� ��� ��� �	�� t� p��Prob>|t|�

DEHP 100-250µm LW-��������
�	� 2000 891 2.24 0.028

SUM  100-250µm LW-��������
�	� 2133 948 2.25 0.028

�
�� ��� ��� �	�� t� p��Prob>|t|�

DINP <100µm B-����	�/����	�	 218 97 2.25 0.028

SUM  <100µm B-���
(FF
)���� 2561 1100 2.33 0.023

DINP 100-250µm B-����	�/����	�	 293 143 2.05 0.045

�
�� ��� ��� �	�� t� p��Prob>|t|�

DEHP <100µm BF-����� 2128 1023 2.08 0.042

DEHP 100-250µm BF-����� 3727 1592 2.34 0.023

SUM  100-250µm BF-����� 3701 1703 2.17 0.034
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12 SVOC  
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C  
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�
�� ��� ��� �	�� t� p��Prob>|t|�

DEHP 100-250µm ��������(���) 1676 588 2.85 0.006

SUM  100-250µm ��������(���) 1796 625 2.87 0.006

�
�� ��� ��� �	�� t� p��Prob>|t|�

SUM  <100µm ��� -954 470 -2.03 0.047
DINP 100-250µm �����	
�	�� 198 97 2.05 0.045


