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Source apportionment of PMF by year-round sampling of PM2.5 
 

Mao YAMAMOTO Hiroki SAKAI Megumi TAKABAYASHI Katsuyoshi ASANO  
and Makoto NAKANISHI 
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HBCD

Survey of HBCD in River Sediment in Nara prefecture

Yasushi ARAHORI Eiji KITAMURA and Toshiya SABA

HBCD

9.6ng/g–dry

HBCD

1 2013

26 3 19
5 1 HBCD
10 1 HBCD

HBCD

2–6

2

1.

2.
–HBCD 13C
–HBCD

2H –HBCD Wellington Laboratories

PCB 5000
LC/MS 44%

PR
ALDRICH Copper

powder dendritic 45 m
KE–0147A

W Pore Size 0.45μm Filter Diameter 13mm

3.
UPLC Waters Acquity Waters

Xevo–TQ
4. 2

1 UPLC
:GL Science Inertsil ODS–4 150mm

2.1mmID 3μm
:50

:0.3mL/min
:5μL
: 1

1 UPLC

min A % B % curve

initial 40 60

0.50 40 60 11

20.00 30 70 6

22.00 40 60 1

A

B
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2
:ESI Negative

:2.8kV
:28V

Extractor:14V

1

:110
:500
:50L/h
:1000L/h

:0.15mL/min
:10V

LM Resolution 1:2.88
HM Resolution 1:14.80
LM Resolution 2:2.82
HM Resolution 2:15.00

3
2

5. 3,4

10g
13C–HBCD 1 g/mL 50 L

100mL 2 30 3

10mL

44% 2g
1g 2g

1g

50mL
30% / 100mL

HBCD

80%
–HBCD 1 g/mL

10g

80%

LC/MS/MS

2

2

min m/z m/z

HBCD 20.92 640.80 78.90

HBCD 21.19 640.80 78.90

HBCD 22.83 640.80 78.90

HBCD 20.62 640.80 78.90

HBCD 22.57 640.80 78.90

13C HBCD 20.90 652.80 80.90
13C HBCD 21.18 652.80 80.90
13C HBCD 22.82 652.80 80.90
2H HBCD 20.70 657.90 80.90
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25 L 80% 1mL
W
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2
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1
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2mm

m

m
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9.6ng/g–dry
5.9ng/g–dry

4.7ng/g–dry

HBCD 1ng/g–dry

7,8 23
24ng/g–dry 570ng/g–dry

0.43ng/g–dry 0.67ng/g–dry
24 22ng/g–dry
55ng/g–dry 0.31ng/g–dry

0.42g/g–dry
90%

9%
15%

83% 32% 65%

5

HBCD

HBCD

-HBCD -HBCD -HBCD

2016.1.26 0.90 0.10 8.6

2016.1.26 <0.05 <0.05 <0.05

2016.1.26 0.73 0.08 3.9

2016.1.26 1.9 0.18 3.8

2016.6.27 <0.05 <0.05 <0.05

2016.6.27 <0.05 <0.05 <0.05

2016.6.27 0.05 <0.05 0.07

2016.6.27 0.17 <0.05 0.32

2016.6.27 <0.05 <0.05 0.14

2016.6.27 0.06 <0.05 <0.05

ng/g-dry
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1
: 2013

2 :
3 31–34 2016

3 : 51
488 2017

4 : 49
532 2015

5 50
109 2016

6 : 25
399–400 2016

7 : 24
327 2012

8 : 25
401 2013
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Measurement Study of Pinonic Acid in PM2.5 Using LC/MS/MS 

 
Katsuyoshi ASANO Hiroki SAKAI Megumi TAKABAYASHI Mao YAMAMOTO  

and Makoto NAKANISHI 
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oxide solution

LC/MS Acetonitril  
 

SIGMA-ALDORICH

cis-Pinonic acid
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 / 0.05
 in 1mmoL  70 30(v/v
0.1mL/min
40
10μL

MS/MS Waters Xevo TQMS
ESI Negative
2.8kV
550

Pinonic acid Ketopinic acid
182.9 m/z) 182.2 m/z)
  57.1 m/z) 119.0 m/z)
138.5 m/z)   67.0 m/z)

LC/MS/MS  
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Monitoring The Results of Oxalic acid in PM2.5 in 2016 Fiscal Year 
 

Megumi TAKABAYASHI Hiroki SAKAI Mao YAMAMOTO 
Katsuyoshi ASANO and Makoto NAKANISHI 

( PM2.5) 21 9
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35μg/m3 ) . 23 7
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OC ( )

.
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. 

 

4
MCAS-SJ-A1( )

30L/min 23.5 .
PTFE
. 

 

PM2.5

.
PTFE 1/2
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Dionex ionPacTM AS12A RFICTM 4×200mm
2.7mM Na2CO3, 0.3mM NaHCO3

Dionex AERS500 4mm 082540
1.0mL/min
25μl

17.3min

100μL
10mL 20 .

(0.20μm 
ADVANTEC DISMIC-13HP)  
DionnexICS1100(

) . 
OC PM2.5 .

1.5 cm2

(Sunset Laboratory )
Improve A   

. 0~2.0μg/ml
5 .
6

(R.S.D) . 
0.10μg/ml

5 ( ) 10
.

. 
  

  
 

. 
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PM2.5

.
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. 
PM2.5 OC

. 
 
 

(Ox)
Ox

.
. 

Ox
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1 .
( g/m3)

.

1  

 
 
1)  

1 .
0 2.0μg/ml R2 0.9996

. 
 
 
 
 
 
 
 
 
 
 
 

 
1  
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2 .
R.S.D 
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(0.0069μg/m3)
. 

 
2  

(n=6) 
 
 
 
 
 
 
 

3 2
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0.51μg/m3 0.26μg/m3 0.
10μg/m3 .

0.014μg/m3 .

. 
 
3  
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PM2.5  
OC  PM2.5 3 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(mim) R.S.D(%) (μS×min) R.S.D(%)

0.10 17.39 0.30 0.0070 9.71
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The Comparison of Methods Measuring Levoglucosan in PM2.5 by GC/MS and LC/MS/MS  
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Quality of Ground Water in Nara Prefecture 
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