
 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                  

                     

 





PM2.5 SOA VOC 

*

Day and Night Observations of SOA Tracers and VOCs in PM2.5 in Nara

MURAKAMI Yuki TAKABAYASHI Megumi KUBO Yukako KAMBAYASHI Masaki SUGIMOTO Kiyotoshi

SOA VOC VOC

SOA
DHOPA

2021 9 WHO

PM2.5 5 µg/m3

PM2.5
1)

PM2.5 2013

PM2.5

PM2.5

PM2.5 SO4
2-

43.8 47.9%

OC 9% 2)

OC
3) 4)

PM2.5

OC

OC POA

SOA

VOC O3 OH

5) OC SOA

SOA VOC

SOA VOC

SOA

SOA

1. 

PM2.5 VOC

20m

105 30m 169

VOC BVOC

9 17 17 9

2022 8 22 26 2022 11 14 18

2023 1 30 2 3 2023 

5 22 26 1

PM2.5

HV SIBATA PM2.5

VOC 6 L

8

PM2.5 PM2.5

1

*



2. 

6)  

/

N,O-Bis trimethylsilyl

trifluoroacetamide BSTFA Trimethylsilyl chloride TMCS

BSTFA+ 1%TMCS L 10 

L 75°C 2 

200 µL

GC/MS VOC  

 PAMS  HAPs

 VOC 7)

3. VOC SOA 

 SOA VOC

SOA

1) SOA

SOA Pinic 

acid PA Pinonic acid 3-Methylbutane-1,2,3-tricarboxylic 

acid MBTCA 3-Hydroxyglutaric Acid

Pinonic acid PA MBTCA
8)

Pinonic acid

9)

SOA PA MBTCA

2) SOA

SOA 2-methyl 

erythritol 2ME 2-methyl threitol 2MT 2-

methylglyceric acid 2MGA

NOx

Pinonic acid

2ME 2MT
9)

10) Erythritol

SOA

3) SOA

SOA 2,3-Dihydroxy-4-

oxopentanoic acid DHOPA

11)

DHOPA

 SOA

PA MBTCA

2ME  2MT 2MGA

DHOPA

1. 

2 PM2.5 NOx

NMHC Ox

OBC 3

PM2.5 5 22 20:00 23:00

38 µg/m3

PM2.5 Ca2+

NO3
-

Ca2+ NO3
-

HNO3 Ca2+ Ca(NO3)2
12)

Ox 8 26

16:00 88 ppb

PM2.5 11 14 11 18

NMHC

OBC 11 17

18:00 6.7 µg/m3 3 µg/m3

OBC ”

”
13)

OBC

PM2.5 2 1 11:00 24 µg/m3

7.5 µg/m3



2 OBC NHHC PM2.5 NOx NMHC Ox OBC

3 2022 8 22 2023 5 26



NOx 4

3 5 22

2. BVOC SOA

SOA

PA MBTCA 4

- BVOC

EM

G93
13)

Es   

T (K)   Ts (303K)   EM (µmol /g h)

1

4

VOC

O3 OH

VOC SOA

SOA PA MBTCA

14)

MBTCA

PA MBTCA

PA MBTCA

PA/MBTCA
15) MBTCA/PA

1

0

5 25

MBTCA/PA 0.35

4.7 m/s

OH

Pinic acid MBTCA

3. VOC SOA

SOA

2ME 2MT 2MGA 5

4 SOA

5 SOA

(1)

1 MBTCA / PA 4



EI

G93
13) (2) (4)

  CL CT Ts

(K)   L (PPFD    T   R

(J/K mol) CL CT1 CT2 TM

0

SOA 2ME

2MT

SOA 5 22

SOA NOx

NOx 2ME 2MT 2MGA

6 NOx

2ME 2MT 2MGA

100% NOx

2ME 2MT

NOx

2MGA

NOx

NOx

4. VOC SOA

SOA

DHOPA 7

VOC

SOA DHOPA

VOC

PA

MBTCA

MBTCA/PA

OH

0

SOA 2ME 2MT

2ME 2MT

VOC

6 SOA NOx

7 SOA

(2)

(3)

(4)



DHOPA

VOC
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