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Direct analysis of particulate and gaseous arsenic in the atmosphere
by gas to particle device—gas exchange device—-ICPMS

1. %8

KZ K EE (Airborne Particulate Matter, APM)
FRRFICEET DR THY, TOHFTY
As [ IFMEDEWTTR TH HT-ORKLAF D As i
EAE=2 ) T THMENDD L, FATHE
Wk, TR ZE Ar W ACERRT D0 AR
#.2% (Gas Exchange Device, GED) & #FiEfES
77 X~ 8 &7 Hr it (Inductively Coupled
Plasma Mass Spectrometer, ICPMS) % #fi4%
Z LT APM ZEESTT DI T VE A LE=
2 U TERBR S 4 —F, KR&EHPIZiE
TR As BIFELTEY, HERT VY 8
WEENTWDAREMEN S D10 AR As D
BEZE=X) I TIHXLERHD, LL,
WERDVTNEALLE=RY o PIETIIHT A
%4531 GED T Ar A A ICEHLT B -6, H AU
As X ICPMS THHT CT& 22\, 22T, Ak
As Z R FAbT 5D H Aok 7L 2EE (Gas to
Particle conversion Device, GPD) Z T #H &
K As & As R IZEH# L, GED tflAatbhi
HZ LI Ko THRR As OEEHT D3 AIHEIC
72 % LB Z T8, ARAFFETIE GPD ORL L PERE
DOFMZFTV, KR ORITIR As & 4 20k As
DOEHE ST L LT,

2. EE
2 — 1. GPD-GED-ICPMS () iEE#ERk
GPD-GED-ICPMS D ¥ E Rk % X 1 12/~ 7T,

Ar Sweep gas

Ar S0 mL/min 2500 mL/min

4% NH,
solution

o] teumimin 1 _
sH;gas in _-_ - | | Reaction | | ICPMS
Tedler bag Mini pump chamber GED
T
ozonator |Sweep gas out

0O, 50 mL/min

MFC

MFC

Ar Make-up gas

1 GPD-GED-ICPMS O #EEHERY:

BREFER ik =&
SUZUKI Koshi

GPD DS ENTAsHs T A & O3 H A & D

12 Lo T As,03 @*ﬁ%%éﬁéﬁf:o ﬁﬁ#ﬁl O3
H AL NHs T ANS AT % NHINOs % As,O3
CHREIE DL E TR ERRE S, 2O,
ARG DS ICPMS [ZEA SN2V E ST 5

728, GED %AW T Ar H A IZ@EH LT-,

2 — 2. GPD OHIFILZhED

10 ppm D AsHs T A ZTTAZ A~ Y o PNZ
kv KF7—,3y 712 10,50, 100, 500, 1000 ppt
W25 LD Ar T ATHEL L 72, FE L 72 AsHs
H A% EPE ICPMS THIE L=, ZORERIX
AsHs 2% Ar HATHRLTWAHT-9,
ICPMS CTEB TN FARETH S, [FIRFIZ AsHs
H A% GPD Thif{b &+, GED T Ar A F
\Z L7= As ki % ICPMS THlIE L7=,

2 — 3. GPD-GED-ICPMS IZ& A KEHDHRIK
As DEESH

K&k 8 X 120 pm, FLE% 0.5 um @ PTFE
7 4 VA —|ZEIE ST APM EFRREL, 7«
VA —Zeami Lol a T AN As L LTz, 2
DH AR As & GPD Thi b ZH7-1%.
GED-ICPMS CHlliE L7z, & D72 1.0, 2.5, 5.0,
7.5 ppt @ AsHs I X ZTEEZEA T L, i
S (S AP

2 — 4. GED-ICPMS ISk AR DHFIK As
DEESH

KRB E A X7 2 —ZE AL RiFE L um
LLF® APM % GED-ICPMS CHlliE L7, &
D7=¥.5, 10, 20, 50, 100, 200, 500 ppt > As H= vk
iRz L, BE R~ 7 A ¥— (Ultrasonic
Nebulizer, USN) 758 AT 5 Z & THRiEMRE
VER% U7, E£72. USN OEAZNRAEHT 57
¥, 0.5, 1, 50, 100, 500 ppb @ Cr, Mo, W {22 %
WM O 4 8 e R UE T X 3 RSB (Metal
Standard Gas Generator, MSGG) 7% Cr(CO)s,



Mo(CO)s, W(CO)s DIEHE S 2 & 64 X4, USN
DAL L B LT,

3. BRRUBE
3 — 1. GPD O FILtEREDEL(H

GPD DR AL ROBIER R 2 FK 1ITTRT,
10, 50, 100, 500, 1000 ppt |[ZFHHEL L 7= AsHs 7 A
% GPD CThi b L7 fF 558 ICxt L, AsHs &
AZEE ICPMS Tt L7258 550 CThid %
Z LT GPD DR bR EF M LTz, £ DR
B APEEEICIO CRIFLE O BIRE 1R H 1L
7=, L7=3-> T, GPD I 10, 50, 100, 500, 1000 ppt
O AsHs i T 98-100% D i 1L &R &= L 7=,

#£1 GPD ORLfbah=H
Concentration of AsHs / ppt Particle efficiency / %
10 98 30
50 100 10
100 100 2
500 100 4
1000 100 5

1+

+ o+ W

3—2. REFDOHRKAs RUHFIRAs DE
®a

1.0, 2.5,5.0, 7.5 ppt (ZFHHE L 72 AsHs 7 21235
DR OFARIFRE R2=0.9995 TH Y | #iH
THRIZ049ngm3 L HH Lz, /2, Ko
H AR As % GPD-GED-ICPMS % W CHllE L
TS, REGREHIIEERER & R E OfE 58
EREONT-, LERn-> T, KKToH A%
As TR FIRRMOIRETH DL LB X HILD,

%Iz, 0.5, 1, 50, 100, 500 ppb @ Cr, Mo, W ™
FEREVRIR D5 578 E . USN OE A& MSGG
B34 S H 72 Cr(CO)s, Mo(CO)s, W(CO)s DI
YT A DEN ST IREE L5 5972~ 5 USN
DB ANGHHRE 12 +03%EHH L7, 5, 10, 20,
50, 100, 200, 500 ppt (ZFA%L L 7= As FEHERRIRIC
BT DR EMOFEEIRE R? = 0.9998 TH Y |
USN D AZhH & REFE OB AN & % % &
952 & T M TFRIZ054ngm3 R LT,

GED-ICPMS % W T K& ORIk As & 5
MrU7-f R A2 X 2 127”9, USN DB AR E &
J& Lo B2 VDT, AN 2RO S iR E
(counts) 75 As D'E & (fg) ZHHT 52 &M
T&, KREABIOE A& & 5 43 ORI ERFH
PN R HEE (ngm?) ([CHE L, A8 0 2
ROEFREZER LR, 5 MBI
KLk As DRI FEIL 0.35 ng m2 Th o7z,
AWREOEMY 7V 72815 1 pm LA
T D APM D As X EIL 0.36 ngm= Th 5 7=

AR £E-2

25
Blank
20 +

As Intensity / counts
=

Sample

As Intensity / counts
=

0 50 100 150 200 250 300

Time / sec

2 KRR ORI As DT

D 4 KFIEIZ L VR SRR As DE =
VU TREREIRERETHDL LB OND,

4. $E&

GPD (% 10-1000 ppt ¢ AsHs 7 Z JEEE 2 3T
98-100% @ ki 1 1t %h = % &~ L 7=,
GPD-GED-ICPMS (Z X 5 H A4k As DR IR
12049 ng m3*TH Y, K&KHF DT AR As D
FEIIRH TR OIRE TH D LB X b D,
GED-ICPMS |Z L 711k As D FFRI 0.54
ng m*CTHY. 55T D KT OR AR
As O EHJEE X 0.35ngme Th o7z,

5| A3k

(1) Kuwayama, T. et al. Environ. Sci. Techol. 2013,
47, 13957-13966.

(2) Suzuki, Y. et al. Spectrochim. Acta B. 2012, 76,
113-139.

(3) Nishiguchi, K. et al. J. Anal. At. Spectrom. 2008,
23, 1125-1129.

(4) &7, PRRFEUE LFHSC (2019)

xtotFE R

1) $aRSER, WHETE, HHEMR 7T XA~5
Hor Mgt 2019 Hi X - —, 2019, H
B, RAX—FFE.

2) $nRsERR, MUHAEVE, HHEER B RSB
PO 68 R4, 2019, THE, MEERE.



