(®)
2015 2017

Development of real-time vaporization system for atmospheric aerosols using
high-temperature plasma jet
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Understanding the behavior of various organic acids and resulting aerosols
in the atmosphere is one of important topics in atmospheric chemistry. However, a methodology for
high-sensitive and real-time measurements of organic acids in aerosol phase has not been established
yet. On the basis of these backgrounds, the following subjects were conducted in this work: (i)
development of real-time vaporization system for atmospheric aerosols using high-temperature plasma
jet, (ii) development of a methodology for comprehensive quantitation of atmospheric volatile
organic compounds using proton-transfer-reaction mass spectrometry, and (iii) chemical
characteristics of volatile organic compound emission from western US wildfire fuels.



M X C—19,. F—19—1, Z2—19,.

1. WFZEBse S0 5

K& 7o HHIL AT L o> THERR S LB K

KT u Yl CEE 10°~10 um Ok )
%, REREBEESREREDOIRK TH 5 —
7, ERRCHS RES), [EEEOR T L
LTambng. =7a Y ) VEEOKRERHESY
Tl DRIy ' - VAL
RUBETHY, ZhbORFREIZIIT 228,
(R4 - ik - AR - BRERE) ORI,
KRRFPRBRES, EFOBANLEEHRIN
TWb. A% - AREEMTE ) b EEKR S
T2 VR VERE, KA TOYALFERL O
FRTC, SBITEBMEEDE WA ILR CBRICE
b9 2%. ZOE, KL EMEHEICTWZT
oY VAT D, VR RO KRG T D
FENEPMRT AL, R Ty
FIOW FIAFIET D AR 2T 2 L 72 <,
ERENPD Y T Z A MZFHPT S Z R
WHEARRRTHD. LI, ZIE TIZBZR
SN TELEFERKEHFE, FlzX () EA
FAvFA A ALE ESITE (B 2X, e
O BENOSE ®OTE), () =7 7Y VE
BNk, (i) v 7V 7T 0 V2 —EIC
EREDRH - 7. BRIIZIE, ) v b Bl
1D/ SWEFEFE O & R 3 R B, (i)
AT AEDBRIZREINEN T LE S 2, &
oL O RIENS R E, (i) Bwvw=7 1
VIR AT B2, U TV A L
ENARARER EORENRH YV, VR B
DRIPEHZ AT 272D ORER 21
WIIRTITHE LTV,

WFFRARER B 1L VRR 27 4 JSPS SRR
FCEONEZZT, P27 F 8 HEY 2 4
M, KESLHELERET HERS 27 AT
72 AT (NOAA ESRL; National Oceanic and
Atmospheric  Administration Earth System
Research Laboratory, Boulder, CO, USA) (2T
HHRERKF R FEOHEEICER Y M TE
Lo T, BEmiCiE, REENZNE
TOMPETHESL - ISR LC&E TEEan )
B A A AbiE] & NOAA ESRL BATA T 5
AT OB BT R B A S b, Ry
feratefe DRK[PABKBORKEY 7
NE A LFHANCH R AA A oAb A A
{LIEDOBZE Z3HE L T2, Kig oo FiE
A A ABIETIE, REESICHERT 5 <R
PEEORNAEORIES A R BIZIE 0 R
HCO;) ZARSE, KTFHOF#KRE M) 2
L7u hrEFEHRE (M+R — [M-H] +
RH), AH#EZN~7 2 F 5y [M-H] &L
THRBL AL MLTHZENTES. L
UARA A PRICIE, EEMe AR O Rl oy 2 i = &
DAY AT AR > TV, Ko T,
JSPS ¥EAMER RIS B OWFFE TR A &
DRTEE T v Y VI E D AR O
FHHNSHA LTV 72911, KB aa ik
BA A VRICHEST DT Y VRIET A
T LD BH TR L 7o T

ZZT, REEDOYUYIEF O SCRRICE
B L7z, EF YY), BEae T REICS

CK—19 (Jtm@)

BONV D AT AREMZD T T A=Y
v IWFEL, EfEHEORBIEZ Y TV Z A
L (BRUN) IS S CHEESTTE S
ZEeERHELTCWE, ko, IRV
v NDOIEA T =X L&8BEL, REOM T
o byt OENRRRKIZRD L) ERRE
b5 2T, =7 a Y L OO
K Y 7V A K E FTRE &35 &1k
VAT LEBETEL EEMLE.

2. MO BEW

LI LRzl E 2, A TIZL
T3 FHEICED AT,

(@ 7T 7A~Yxzy FEHWERR=ZT
a2 Y IVOEEE Y TIOVE A LG ESHTIE
DBA%E

(b) R EILEY (volatile organic
compound; VOC) D 8RN E &8 &M
15 DB

(c) ALKVEEH DAL F~ ARBENOHET D
VOC DALy A

(a) OWFZETIE, KO AR O &R Y
TNEA LNFRICH g2 e T REA
T AVE BSITEE, =7 a Y AHICE £
LZEBOFHINISHT 572012, HEaa
FHE & @SR T AT AR E RS DY
HZETRATEHTI I A~V 2y FEAV
7 VS ALY AT AOEEER L
L7z,

(b) OWFZETIL, (LEYWD T (Z 2
TIXEE, R, BLOEREEE2ET)
OHEFMAL, 7a kN BEIRSEEoTE
TEH SN2 VOC ZIET 5 2 & 72 < fask
BINCERT D HiEmOBREE2 AL L.

(c) OIFZETIX, ALKEEIERT 2D
DIRBEN B FAET D VOC OREFEN 72 [FE -
T, BIOENLDIRE AT =X L0
FHME LT,

3. Dk

21TR L7z 3 §RE (a)-(c) &% OHFFEHIE
ZUTFICRRET 5.

(a) ¥ A A7 FAOMIEICIE, LCMS-
2020 PO E MRS & AT Et (B ERERT),
LCQ Deca XP A A4 b7 v FRUE R &
(Thermo Fisher Scientific), Q Exactive 4— £
~NZ v 7HE & 4y At it (Thermo Fisher
Scientific), 335 X U Synapt G2 U HE AT T HF
MME &0t (Waters) 2o, K& =
0 EA A ALED =— RAVEmIZIE,
IR & L CfElEn s =— Kb

(SHEmE &) 2L A=—FL
DM REEFRITN 1 um Tholz. *fAE

WIZix, AT LR8O 7Y v RERE D
72, ~NU 7 AH AT 350CD v —F —ThHNEL
S, FOWEIZ25 L min! Thotm. AE



Brid, FEBR=EARKRSMAKT (I 25°C, Xt
IR 40-70%) TITo 7z, BEHIIZ LR F v
WEEB X O A B b E 2 H 9 %
o-7 X /W (Sigma-Aldrich) % M 7=.

(b) 700 FEIEFEE OFLEWITXTT 55
MR, KAMMEFE—A 2 b, BLO HO"
DT b RO E B o SEIE &
CRC N> K7 v 7 ot SCik & 0 W L7-.
Eo, WEL-AILEMEE R, JTTHRMAMK
(RECLAEZEHDOMIZED L 9 RFETF %2\
KO- TW50Y), Biek, BLUERE

DN D ALKFEOREEIZ L > THE LT

(¢) A A~ ADPRBEIFEBRIL, Fire Sciences
Laboratory (Missoula, Montana, USA) T47 -
7o NA A= ZAFBHTIE, ALKEEICAE ST
HARFER 721 3EM (poderosa pine, douglas fir,
Engelmann spruce, juniper 72 £) 3 X MEARD
F %37 /L (chamise, & manzanita) % & e,
15 fEOMY = Fv iz, VOC ORIEIZIE,
7' b B OGS ARAT IR [ RE & o A El

(Aerodyne Research Inc; Tofwerk AG) % H\»
7o WET — % OBAEMATIZIE, positive
matrix factorization (PMF) £% 7=, AR
J81% NOAA ESRL A FEETLH 7wy =7 |
FIREX (Fire Influence on Regional and Global
Environments Experiment) ®—Bg & LT
iz,

4. WFIEARLR

21" L7e 3 A (a)-(c) 45 & DWFFERL R
ZLUTICR#ET 5.

@ ~VULAHTARIIH L Cagr=—F
NEFEEICEE L, EX7-IAmEOERE
EZEHIMT 2 &, =— RS AIRICET 5
[zoJ ) Ofhlc, =— RSN & s m &R
OB EZH V2T 7 X~V = v b
NFEAELT (Fig. 1). Y= v hOAHESIEH
EERITolL A, ZORITEITHEE~Y ¥
LOMEIE G'DBINIDDOEY 2— KX
UAREE NS 2'Pp D 4LE - 2°P DRI IR
RE~OBEIE) ORISR S b =¥ —
WHY L, SRR EE D F M & EE
THE, KFAFTRA~wT=xv MIKEOILE
M\

| -
Corona ’

needle 4

Mass spectrometer il
orifice He gas flow

Plasma jet

Figure 1. Plasma jet observed by combining
He gas flow with corona needle.
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of He gas flow, grid electrode, sampling position, needle, and mass spectrometer orifice.
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https://www.yokohama-cu.ac.jp/news/2017/2
0171016_Sekimoto.html
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