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Identification of sources of anthropogenic aerosols using vanadium composition
and lead isotope ratio origin from coal combustion
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59 wet depositions were collected in mountain and urban areas in Shikoku and

Chugoku regions. Concentrations of trace elements and Pb isotope ratios in the wet depositions were
measured. Our results showed that the chemical composition in the mountain areas of Shikoku was
almost the same composition as in the mountain area of Chugoku area, and that the relative
concentrations of V and Cd in the urban areas were larger than those of the mountain area,
indicating a contribution from short-range transport. Concentrations of V and Pb show two linear
correlations with two different slopes depending on the route of the air mass, when the contribution
of long-range transport was dominant. Whereas the contribution from short-range transport was
found, the concentrations of V and Pb showed no correlation. Pb isotopic ratios of mountain areas
indicated a contribution from long-range transport. The Pb ratios of urban areas indicated a
contribution from short-range transport.



B X C—19, F—19—1, Z2—19 (tm)

1. WFZEBRME S PO &

KRTT 7Y T HREFICE W T, MEITLREOILFHHEECRA AT =T 2 Y v o
Bk EFREZmDY— e LTHHASNTE 2, BREFEOFEE, | ke RLX—JRIZETNZE
NAME AR CTERD 72D ALAREHREEC X 2 NE =T 1 Y Lo bk, Fiofbaketo
FERECEE (A V,N; A5 Pb, Cd) 1ERAETRIC Lo TR ZAER L O D 2 & RIS -,
Hox OMIL T N—T7"TlE, 2016~2018 F\Z T THUE « AMO LM TEREINTZFEET OV &
Pb ORIC BAF 2 EEARBI 2R R L7, BEF o Pb O RIMKRKITHEAKISGEVMEE & L, EiF
B SE TH D Z R ENT, IS IT BARERNOAMBREER X OV H AE IS O ffh =
HBREER K & S CE 2 VICH LT, FilcaRBEEHKRO VAR T a Yy LRIZHFEEL TV
LR LTS, E-ARHEERV & P FNAL A A DY T, BAENE PEBRO= 7 1
JLDFEAPFFRB O Rl EM: 2 R L7z,

2. WO EP

TR S NI ARIRBER KD VIZOWT, (1) £ OHEER - ZEN DA EETIED L DI
2o TWND DN, (2) ARBABER K & AMAEEH kD V ORIk XL OZF OB ORI, &
W IO WTRIEH CTH o 72, £ 2 TABFZE T, IR BT 28MEkET o v, Pb i
JER XL OVPh FNLIRE A FIWT, BARENDBIET H7 1 YL & fE) S KRl Sz
TT YIRS EEEETHNZ L EZAMNE Lz, 2K, BIERT U7 s ER TR S
NTWHRKTT 7Y VRN BT 2 ERESEEERSC H ARBF O SDGs B A ET 57 —
2 E i T %,

3. MR ik

HFRAIZHR T 7 b O T 1Y )L OB ZFH L9 HARZ LIS, & 1000m B E
O LRI B W CTA B ERE 2RI L, R oL A EHEIE T FE(Cd, Pb, V, Ni)DEFE Sy
iz AT T D FHE T o 722, Bl o v FRYYEILK O 72 D BB S HIPR S 4 7 R 78 H1 R g
R ThHolol=, B EIEEEOE WSOV EOBE DRI SN, T— % 282 L CiE
rofE R Ea24T 5 =03 E 228 LT, (1)2020 AELARTICERER S - S E, () E R
BHZOW T H O Tt 21T o572,

B CITIBE LR O V & Po ICEARHBENBII STV z— 5T, BERICOW TR ILHE O
BRI TH - 72728, VNi,Cd,Pb (Zh12 T ALCrFe,Co,Cu,Zn (ZOWTHHT 24TV, K5
1« MIERRO SR ISR DA TE R OB AT L=, TN OIS E K BIECENENEEK E B
BER RO =T a0 VBB LSS 0 EREE L7, E£72 Pb I HOW CIEE M EZ AV TR
EB L OFERTO Pb 21 L, B0 fEEE ICP-MS TRINAKZHE L=, ENO Pb =T 1L
FEATROGER & 72 D W E - UERS O R KI5 EFTORIK D Pb [N S HIE Lz, o3
HAEJRAGEAR O Pb RINCAR EIE ST 2 W CHRBUEIC L D =7 Y L o> Pb DR TR 217 -
776

4. WFFERCR
(DEEZE - PERH O FHEE 3 (VNI,Cd,Pb) Group B Group B Group A
[ 5P FE I I IS BRI L 7230k L 2016 B sk EEnL T

~2020 FEOFREHEET 77 FEHZ W THEIE
TRORE Z KB SOWTERE L, %5
T B AR AT (CGER-METEX)[1]1 & 5 /08 &
L Z M OMBEEBROFAEMIZONT t i A
EEfToTe, TOMR, BEZLb L% GowpCre
UM% RBRIE Fig. 1 0 X517 Z—  F
T ENTZ, V & NI BUCIEEST &

30km LAN O HiS CTO B EARFBEN A S,

30km L O g LG Clria B /2R Ra4R1x Group C
Ronidot, JEBHEETEamg
BERRDO V & Ni =7 o Y LHICEET S

28, EREILEO V & Ni 3B oRAREZ
ZEMRENT, Cd & Pb ClE, Group B & Group D
B'OBETFIZIHB W T RBAREHRMEBEZ R LTz,
F72 Group C IZ B BLU B LIFTE A D=
PEFOBEMMEBEEZ R Lz, b 0FRETIX
Cd & Pb 1Z[F URAEFE D> K Ik %H kT
HBEEZ LI, ARREEHED S5 RE Fig. 1 BEHRR DR T R

S#7z, Group E [T T 7 A il L2

BThy  KHEEEREE RO NBREDE OG5 DN VR (ENOFRGEORRH D EEZ LD,
GroupE DEF X T X TORFBBRENMLOFRE LD AL ERN S O k0 EFES H/NE

110° 1120° 1130° l140°




VIEEREE CTH -T2,
V & Pb TIX2016~2018 FED B TH. &

1.6

AT ERRFEEI Y 2019 4ELIEOFENC B[R]
FRIZHR BN D Z & phoTa(Fig.2), £
Z D OFEBIBALR I 1% 5 R AR D L — k
Lo TR IME 2R OEMREZRT I
EN o, GroupB & BIE X TCil@
W O BB CHIXH IS /N SV X 2R L

In
[N}

+  Group A
—e—Group B
o~ Group B'
—=—Group C

m}
A
B

Group C'
Group D
Group E .

o BRI

720 (line 1 & 2) Group C & CiFiz= @ L
OFREHIFRF I K & 72 & & R BLAf
7R EAFERA A R LTz, (line3 & 4)—J7, #§
5 O PR C Iz R 1L O FRE & bk
LCVRERELZ R L, MU VIEEX
FRURHER B A5G B 0 BT R T TR S
TWD VIREIGEWETSH O #ifixfs ¢
X VTR BRRER S Bk & ST R B 26 F ok
DIRATHD Z EBRENT,

o
©

Concentraion of V / ug L™

0.4

FERIZ DWW T ERILFEICBW T ad & 0

Pb DEIZ W %0072 AHBAREMR 2N B = U 0

7o —H TV, NiIZOWTIZAE A AHES I3
MR S heho7-, V & Pb THEBEBERIX
RONTARBREEH KD VOFEIZRHATH- T,

Concentration of Pb /ug L*
Fig. 2 RE P DPbEV

Q)F BT - BERRA N b IUBHT - 2 AR T 3 i 2 I 7o BR R 0% 0D 25 55

A R IRIGE SR (- BE B %) & A iR e S T IR
HiEde) OBl E EElbT 5 kL LT, FH—kK
LA R MBI HHERITRREARE Lz, [H
CBRBEEIZL>THLELEINTEHEEIL, mHFTO
2SO BERIEAF U Th 5720, IRk %
DFEPEREHSHTE LV, ENTARL TS
Z L OMELSARIT S U CUT BB O B 51T =
H£U D, 2021 £ 2 H 17 AOBREILEBRAE,
TR BRI, S R CERILL 7, &b A
AR D FE SR O R 25 Hh T SR IR E Ot 2 HuR OIRFEE &
JRREAL LT E % 2~ 9 (Fig. 3), &4 ZROFRITTHRIR
EiX77 v bTLIZIEWEZ R LT, ZHIFER
LU THEEP LIk T a Yy v E i b
EEW L, ERE» Oy £ F COBE)CUT iR
EOBEENENST-Z L BRBT 5, — 72 RE
1LV & PbIT 1 ITHEWA NI & Cd I Rk &
VMEZ R LT, ZHUTEiEERE 0 R 512k - T
Ni & Cd AR EIN=Z & 2R d %, Pb DitiR

5 T
—H— 2021, Feb. 17, st. 1
—— 2021, Feb. 17, st. 3
4 i
c
2
<
E3r ]
[]
()
c
o
o
32r I
N
©
£
21t .
0 1 1 1

1
Ni cd
Fig. 3 fEx TRIRE

\Y

B D H G- % 0 LAGE L7284, V, Ni, Cd DOITIREERIY O H 5RITFNEFN 11, 76, 65% &
ot

— . BN TR — A Xy N TERUE-HAEANNEBELORTH - T-72% ., B 7> AN &H
KDFELEDO/NEVIEFHORE AR TE R o272, BEDO L 5 ICTEEt0 H 5 REHT 5
ZETEHTE R o7, L LEHITEORER T Cu & Cd 2NERRILEOFE L Y HFRIZ
EL R BBERNA Xy FABR S, THEBEEEDOEF 5N D5 Z LI TE S Z AR ENT,

(3)Pb [RINEAR LRI & 5 F AR TR

W ERREHI DWW T Pb [RIFTIR 2 P E LT,
F-MHERE UCHIE - UERG D4R K IIFEE
s Bt X -G RIRIK D Pb RN &I E L
7o WEPB L CEANOETHRE K E O A RO SCHER
LB A ATV, 10 L M CER R L 72 55 - PR
FHFEOHH R ETVEZ R L, BE, BEFAO
Pb 2N REE Ak TH D Z LR E T,

HR TR O R R C IR R 1L Ml o 3R B
TP BENE L, [F—FERA X2 T Pb OFFxt
TERBEDEND 0D, ITEEEFREO %5 R S
Nz, AARENTO Pb =7 1 YV /L OFEAER R L L
THIRK BN S OFRIK & T BBEHIG 5 DT
JREFETE L, R O Pb [FNLIRL 2 P iE L 7= (Fig. 4).

2.49

2.47

208Pb/207Pb

2.45

243

1.15

TS
455

ERds
BARBL2]
1.17
ZOGPb/207Pb
Fig. 4 T EEMERDPbRIGL{ALL

I
1.19 1.21



BEIZOWTIESCIRIE[2] 2 W THRBUEIC L > TRAELEZ LW TWE T 7 e —F 2 W CTETH
IEORERT O Pb ODFERERD T, ARRIKDFERIIHRHKNT 21.5%,. T HEEARIKITHRK
TO91.2%ThH-oT-,

HELD

A IRRBEH S D VIR I OREE BCE S v, #THTE CIXEND S O kR ko
V OFELERBE T, AR RITERHNIZ BT V ITEED A MREER SR D721 T4 <
LIRBFEERZR L ELZEDRH D70, FRIELEOTW Y PWVIHEERMLETH D I L a2 ST,
ZFHIZ L OARBRBEHE V IZOWTIX, EFEN TR T ENBEIN o2 ek,
W7 T hoDOxTT vy Vb &N RDHAFIRROBZTH L AEENEZ 5D,

[l —Fek A R M A FAX TR IR E 2 W g 0 F 5 2R3 2 FER. TE
FINCEHESERERODDIEFNTEANAETT 0 IIVORARBITICAR TH S, Rl Bl A0 oz R
TREZHNT D ENEETHH, A EAORBUMSDBHER TE2WVWGEATYH, Bt a0k
IRITRIRIE D I & » TS O F 5 O WA P EIX TE 720, EIEM 38 A TR
IZFEETH D, Pb FNLIELE & O CTRAETRDOEFERZ M5 2 & THARKFO NLER=7T 2
VDB FEAETRING DEGREZTEXDHRARBNT HFIETH D Z ERRMEOR RN RSN,

51 F SR
[1]J. Zeng, Y. Tohjima, Y. Fujinuma, H. Mukai, M. Katsumoto, 2003, Atmos. Environ., 37, 1911-1919
[2] M. Sakata, K. Marumoto, M. narukawa, K. Asakura, 2006, Atmos. Environ., 40, 521-531.



1 1 0 0

Yamamoto Yuhei Oka Kentaro Tokoro Shunichi Nishii Naomichi Kikuchi Yoichi Nishimoto Jun 39

Imai Shoji

Investigation of the concentration ratios of anthropogenic metal elements in fresh snow at 2023
mountain area as a tracer for the discrimination between short- and long-range transport

contributions

Analytical Sciences 679 687

DOl
10.1007/s44211-022-00261-w

71

2022

PA-1 - 1CP-MS

82

2022

2020 s , s ,
GFAAS

—ICP-MS

82

2022




2021

2021

70

2021

69

2020

MC-I1CP-MS

80

2020




Cd

Pb

80

2020




