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Chemical Characteristic Analysis of PM2.5 in the Ambient Air on Kawasaki City (2017)
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2.3 PEHIM #2 A A ru~v TS5 TRESE
AL, 2017 4 AHD 2018 3 H ETOHRERK A A oA A
AT 2 AR TR 56 BIDH 7Y o 7R L (1€5-2100) (1€5-1600)
7o FEAZZFAAE ERIIER 1O LB THD . 10 KD S A TonPac ASZ20 TonPac CS16
TR 10 BETO 24 BRI L 7Y Ve Lis, A, 1250 0230 mn
i AR5 (PTFE 7 4 0 4) | AV 10~12 KON 4 O IR RO
13~ (UL, £5e7 L5) IZOWTHE, YT it 1.0 mL/min 1.0 mL/min
—DORELIZ LY /A - >
DRELIZ I RHIE 72 o7, .H-Z';ty.ﬁ-_ 150 m 9
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1 2017 FFEEOFHA R AEHEAR 25 pul 25 pl
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3HH 5H12R [ 7TH22H 104218 | 1H20A L EEEHE T L2 & 1 e ITET BT b D E4SHT
AN oAb TR O R RS L. Chov b OOMREESE L LT, A&
oA DA M | TR JW0AZSH ] 1 A2 0 7 F F A % — (SUNSET Laboratory #h# Lab
6HA 5A158 | 7H258 |10A2a8 | 1H 238 .
Tnstrument Model) % V> 7= IMPROVE 7'z k 2L DX
THE 5A16H | 7H2H [10A250 | 1A240 e N A L
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12afd | s5A21m | 7Asim |10A300 | 1A290 0Cl1 120 He
1388 |5A28 | 8418 |10A318 | 1A30H 0cz2 250 He
4aH |[s5A28 | 8A2a | nA1e | 1A31E 0c3 450 He
0C4 550 He
2.4 ST hEE EC1 550 98%He+2%0,
SYBIL, BEEEEAUR LI~ = 2 7 /AT el e 700 O8kHo 740,
LR LT, EC3 800 98%He+2%0,
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WiRRE S L, A4y a~ 75 738 (DIONEX 44
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Mot E 29 THH (Na, AL, K, Ca, Sc, Ti, V. Cr,
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Ba, La, Ce. Sm, Hf, Ta, W, Pb, Th)iX, ¥&H~—FV
V7 REL BRUNZPTRE 7 V2 1/ 25808 2 A3 RS2
AU, BEfE 2.5mL, Sofb/KFERE 1nl, @ LAKIEK
0.5mL ZNZ, FERGEEEHLT-Ob~ A vy x
— 7RIS (analytik jena #H8Y TOPwave) % H
WOV R LTe, SRBIR ARSIV TN D 2 & A fifd
L. WfiEREEZ LAy M7 L— N CIEL, 3k 1
TRREE I 70 D F CARFRE ST, T Dk, 2 %R T 20mL
ICER LI OZSITHEEE L, mEH SRS~
T A G BOHERE (Agilent 48U 7700x) THHTL
7
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AT 5 TR KA B TR Y | AR %
HDH &, NOS IS Lodpg/m’, @i 1 3pg/m’, #i L
1. 6ug/m*, SO VI 2. 8ug/m®, ik 2. 4pg/m’, it b
2. 8ug/m', NH, VXS 1. 3pg/m’, midt 1. 2pg/m’, L
L 4pg/m* T v | WIS BRI F S L OV
ThPThTED->T,

PM2. 5 HDfaA A RIS, 2 TOHRCHEENE
< 7poie, 2015 4R YIXE 2, 2016 4R VI3AED
b, O 3 FRITEERED R b @O Lo
A PRPE Db B EHIA—E LTV D,

[EA A I N0y R SO M EDIF E A EE ED T, N0
I RURAME < 72 213 LR &R O ARl
H< 72, AT @ gt E 2 b5, —J7, 807
WEERELELS, KOTHEELELRY, ZhbHD
ZENC 2 WAERBIGINE R CTh o2 Bx bhb, *
7=, FERIZB W T, SOSITMZ, NOy b AFRITHOWNWT
B, HRICBT DM OEIE Z 2D & NOs
FFARSr &0 D | ERERED 20pg/m’ FREE & FY
s Lol (RIOOHBRUUL ) bH o7z,

RS IKEMEA A B DFEIRRE (ug/m®)
—REREE THEEINIE
H & e b
cl- 0.21 0.23 0.21
N0, 1.4 1.3 1.6
S0, 2.8 2.4 2.8
Na' 0.14 0.11 0.15
NH,* 1.3 1.2 1.4
K 0.073 0. 068 0. 093
Mg* 0.019 0.013 0.019
Ca?* 0. 065 0. 041 0.077
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ECl- mNOs- ®mS0O,2” ENa® ENH,” =K' mMg** mCa®
BA4 KEEMEA A2 BRI DL,
3.3 RIS 3.4 KUSHEATHR RS

B A HLRIZIS T 5 0C L OVEC DFFRERIE A K 6
12, FEEL AR 5T,

PM2. 5 HH D 0C DAFEIIREE I, HS 2. 8ug/m’, =t
3. 4pg/m* i F 3. Tug/m’ TH Y (EC 1L, S 0. 69ug/m’,
AL 0. 65ug/m’, Wk 1. 6ug/m’ TH -7, 0C 1T—H%ER
BREEKINME CRE 2RI A b eh > 7253, EC I
HERIME RN T,

FiZ L D 0CREDELE 1D & WTIOFHA M
HIZBWTHERER O ORm MEm 27 LT,
FERIL, 2WAERSSNIERIL LTz @EL oz b
EZHND, T, BEIL, BEE R EDON, LA
PRBEIC X 25080 B 2 bvd, BRICET DLl
FiTH, A AT ARBEDNIRER OO DR LD
BREEFINHRES LTS 9,

ECIBEDEAbE A D & FHiZ & DZ{RIX 0C 12k
SNV KRS EOMER Z R LT,

&6 PRFRGT OHTERRE (ng/m’)

PM2. 5 1D IR R DFEIE & 72 5 WSOC 2 E & L,
0C 715 WSOC %7 LIz b Oz IEKIEIEHREIRTE
(LR, WIoC) & L7=,

RIS IZ 51T B 0C D WSOC & WIOC DAEERy
JEARFR T, FEHEEZX 6, 0C o WSoC & WI0C
DOEGER TITRT,

WSOC DAE VIR 1L, I 1. 6ug/m’, gt 1. 9ug/m’,
b 1. 9ug/m’ Th o7z, i & D WS0C DZEA{b A T
HE. WTNOREMSIZBWTHERLOEICH
VMM 27~ L7z, 0C & [RARIC, BRI 2 IRAERBUGE D
TEFRAL, ERITEEE 72 EONRA A~ ARBEC L D
BNEZ Hih, FTo. 2016 AEEEDICE XX 2017
FELEFNREDIRVER & o7, MMEFERISe E
WL DR LT WSOC BT R o7 &
N, BEOEERENSFM T bK< 7e o 72 E /] D
—DLEZ LD, WICIE, mRELZRLIZOE, &
HACEFTH 72, 2016 FH 7 4 JREITKTRICK
WTEL, 0C 10 WI0C D HEIGIE, HKb@En-o
770 2017 4REE & [RIEROME[F T 0 | WSOC R =i A3
Rz & CEEE L TV A RTREMED B D,

0C H1D WSOC & WIOC DENG % 22 & WSOC DEG 1T
55 58%. 1EEE 57%, M b 61% TV, —fyBabs LEik
IMBIZERITITZEAEL LN -T2,

—REREE ERRNIE
H A it b
0C 2.8 3.1 3.1
EC 0.69 0.65 1.6
7
—E= 2% ed = LT

#7 WS0C & WIOC DAL (ng/m’)

—HRERBE E RIS

S s -

WS0C 1.6 1.9 1.9
WIoC 1.2 1.5 1.2

_2 7_



8 TR OFTIHIRE (ng/m’)

JIETHEAR S WIGEEM 565 2018
5
B LS FZE £ZF I
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Es
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B A it B & it H & B W il B A i
LT nE L & EE - n 3k
WS BWIOC
6 WSOC JLBE & WIOC s D228k,
100% -
80% -
60% -+
&
"
40% -
20% -+
0% -
B WSOC mwiIoC
X7 WSOC & WIOC DEIE
3.5 TR

FARAEHASIC BT 5 BT RO TRE A £ 812
=~
YRR E D > 721K Na, Al, K, Ca, Fe, Zn
Thol, THOHEIT, BRFAERB K TH L1
Wk (Na, K) o438k (AL, Ca, Fe) 2% &%
NTEY, thoHE L A TREPICEFEL T
L0, BENEGL ol B bND, HEEEROH
L MBS TRENEWY, Cr, Mn, Fe, Ni, Mo [X[EE
FEATROFEE EHINE TH DM ETRENE W Zn,
Cu, Sb IIBEVE RO EELZZ T I- b0 LHERI S LD
DB, BEVRAIROREE BT 5 Ba il T
I, EEICR W TEREN R mBENALN TR, £
FUT X0 SO TEME M X0 K& < A D850
Fr DAV (BT T iR A BR < & B 2. 3ng/m?) .
Zfi 2 & OFFECIE, EIRBEOIRETH D V. Ni
T, B ET A BTV CERES Ch S B E &L
OVt A8t & Bl U C L FRICIREEDS S < 7 DA 23
BT,

7238, Sc. Cs. Sm, Hf, Ta, Th IZTGAHEN D72
< AFEAED I FIRER CH -T2,
3.6 RARFEROWHE
3.6.1 CMB &

2017 FEEED PM2. 5 iy ot 7 — 4 & VT, OB 14
(Chemical Mass Balance 1) X At 24T -7,
CMB VAEIE., FEAEP & BREBEOLFREOMAR G4 =

— BRI IHESRIE

H e (S
Na 84 87 110
Al 21 21 26
K 67 65 91
Ca 29 21 47
Ti 2.5 3.3 3.8
\ 7.2 3.2 7.9
Cr 2.8 1.0 2.7
Mn 8.3 3.8 15
Fe 180 65 200
Co 0. 10 0. 075 0.11
Ni 3.4 1.2 3.6
Cu 3.5 2.5 5.1
Zn 21 19 29
As 0. 80 0. 60 0.74
Se 0.71 0. 64 0. 87
Rb 0.19 0.17 0.24
Mo 2.6 0. 67 2.8
Sh 0.70 0.74 1.2
Ba 1.9 3.9 3.7
La 0.071 0. 058 0. 080
Ce 0. 10 0. 094 0. 14
W 0.29 0.18 1.0
Pb 3.9 4.6 5.3

TrAN) b, BEROFS RO DHITIETH D,

BEADAEL TWEHREEDOT T T 7 A V005,
T U A, MR T, SRER 3L, fiikbe, BEw
HEAl HBN YRR, 7 L —F B CAO TREE R EH L,
SHITMBICHIET BT A, WHfET BT A
FHERFE 2 BN BT I W=, Y 7 b =T 0%, 6
AEIBEANAB LTU 5% QMBS & FHV = 1,

CMB {EIZ K DRHT DOXGR & 72 5 DI IRBLF- DT
DM, PM2.5 EAERLT DR D% VX T IRAERCRI T
THHZ D ko Ly 7a 7 7 A MZBML.,
whHER (X8) R L,

X8 &HD L, ZIRERK OGP RE L,
ZIUTRNT, BEEHER, AR TSR
TUVERZ R LTV,

B e LTE, EFRLAOEFORE Ll i
BT B4 HIREE R OBREIZE A st & L L TR & 7
HAR L, ZHUIHE RO EOTEHC S 2 EfEaR o
FAEROEE L L VBRI K LD EE X HiLD,
2016 AEEDOFAE Y L it 5 & 2017 4EFE I, HBFO
Tr, M CEERERENEML T\ 5, CMB it Ofk
AT 5 & 2016 XA IREEO T 581523 20
~A0%FRIE Tl o 73, 2017 AT 10%FRHE L 725 T
W5, —F, ZIRERKFOFIEIE, 2016 4EEET 40
~50%FEE TH -T2 b DA, 60~TO%FEEIZ FH LT
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NIRRT UE=V L mEEBTUE=DL e FHiERE IR BRI E
uEIERF m I T [ Pop:: ey e m FEEY R
m EFEHER nJL—XE ZDfth

8 OMB BAIC & 2 R/ ok

Wh, ZOZEhn, BENRESRDIREBRERTSH
% ZIRAERSGA 2016 AFEIZLERTIER CTh o722
2L, PM2.5 BEERENEL Y . A4
REEDZFGIVNE L Ipo - ARt b 5, £/, Wk
TlX, 2 TOZEE T 2 His & bk L BB
MRERTFEER L, BERRECHLT-0, HBE
DEBENM LD EEZLND,
3.6.2 PWF &

2017 AEFED PM2. 5 By /o7 — 2 % JHV T, PP 5
(Positive Matrix Factorization 1) |2 X A4
Tol-. PMF EE, %< OF =X & FEHICAE L C
FAEWRT 24T 5 FIET, BERT 0 7 7 A VA L3

EEPICRABIFT N ATRETH D P, VT P =TI

7 AU I EREORBERET AR LTS PMFS. 0
RV,

FEATRRATI X, A EE LI o T — 2 D 5
B, FEETTHE L 20155 NOs, S04, NH,', Na*, K, Mg?',
Ca®, 0C, EC, Al, Ti. V. Mn, Fe, Ni, Cu, Zn, As.
Se. Mo, Cd, Sb, Ba, Pb ® 24 5 aMui=, HHT
FRAEAS O L, B FIRMED 1/2 & LTl 72,

FEANR OB TR R VORI~ iR R ORI T
AHESRRL T AIREE, AIRIRE, SREN T3, BEiy
BREE, NAA~ABREE, T —BLE, TL—FKHT
Ao WBEERIT-, TR & Uiz, E7-. AR,

FEADTEL Z LATEN D 4R T Oy EIE A Ll L TR

BOEYTHA D EBEZ BN DA 7RSI,
HERT a7 7 A NVEFERL, FE5E (X9) #HH
L7z,

KOs, BAEPRT & OFGEGOEEZEHD &
BRI DR L LT, BREOE IR
YR+ -0 IPRBEDN 51 < 72 DRI 7 B
72o BRI OWTIMEFIORNT K 0 ZIRALDTESE

(L LT W o, BRI OW T RS il L
WO BLZ T -2 EDFRR LB 2 bLD, KT,
HHERRLT+/3A F~ ZRBED 8 < 72 DA A A D
7oo 2WAERBIGSCHREX 21X L ET D31 4~ A
REOFEN T EBZ DD, AFIL, iR
TR D@ < e AEAB ROz, KIBOIK FIZLY
SR &L - OSSR TN - B e 2 7= 2 &
BFEINEEZ HND, £, FlZEBL T, &sT
0 RIS+ BESEMIBERI D& 5-03 15%FREH 1 | ThNE
WCRBEZITCND 2 ERR ST,

FHA M X DM Z B L CORE LT, BiE
TP & 5 B S K O Tl i le_ ¢
1 PRI M OBREIZE + HIBRL D EN K E Do T,
FoERINETH DML ETIE Mo 2 AT AT,
T4 —BNEFT L= CADOFSRRKE DT,
3.6.3 BARFFROHEEHERERVEE

AT 572 OMB ¥4 & PVF JEIZ X A TS B2 T
BDE, FHEEEREET HIITERH D H OO,
AHERGE, BREH L aEN YRR (7 —BVE) 7
EUIXEHE R ORI 31T DR — TR, [FRkOM
1% L, ARfiCEBIT 5 PM2. 5 IR A5 0%E%
DML TIKEEL TS LB X BND,

L2rL, CMBIETIEMRATICHWA R AER 7 = 7 7 A
AR OEREE LT D EIEIR 57202 & PMF
ETIEBER Aoy L 72D Z LT & WOtk
ICBWCHRIEARH D72, T b &R L
Z LT, KOBEORWRARTSROREENTE D
LOLEZBND,
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100% fis H B vE- LYY
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® 400
30%
20%
10%
0%
HE=EthE HESEht BHE Sttt HE SNt BE St
IR R AL F +IEERN T m FHEE R — KL F
nEEREITF /M RBREE SRR+ TIEATF
A H R A R A+ BEEEYBERD
BT —EILE+TL—FHLA ZDith
X9 PWF iEiC L B3AREE
4 ¥&® B I ICBT 240K (P (2.5-10)) | fuih

(1) 2017 4EBEIZI81F 5 PN 3 HiM oD PM2. 5 4R A5 e T
IE. 10,8 ug/m, = 10. 7 pg/m, #i b 13. 3 ug/
mTh Y, EEEINE CTREREN- T,

(2) PM2.5 HHDOKIENEA A asriE, NOs, SO, NH,'
Lo Tz ZIRAERRRL TR DI R a H 7o, B2
SOSMEA AL DIFE AL EREDH, LFTIE NOsA
SO0 &Y BIREED &7,

(3) PM2.5 FDBRFBRIIE, OC IT—AXERET & TEIKINTE
TRERERDH SN2, BCIRERKRINET
RN E DT,

(4) “IREWRIT-OFRIE L 725 WS0C 1L, JEEHINE &
—IERBECIZIER URE Ch o7, FEiLbE 5
&L BEMOMEBITRENEWEA TH -7,

(5) 2016 “EPEDOFHA * L Lk LC, 2017 FE LI IHRFD
PM2. 5 EBIEE N E < o Tz, ThUE, RIS
I LD AR L2 NOs, S0.2 R0 WSOC 732 o7-2 &
DFR & HEZR ST,

(6) PM2. 5 TR LHRIL, ARIEATRHK TH 5 Na,
K. Ca, Fe, Al, Zn &< EE Tz, JEHSIZ
X o T, BERBAETRSCB I AETROEEN I DAL,
ZEENC K> TIEAI O RS A b,

(7) PM2.5 OFRAEWRFEROAMET CTrE, Ao AER
DR Cd HAMREE, SR8 TESH B HPER O
HfEs S,

SCik

D BRIEE KKV IR (PM2. 5) Bl e
~== 7))
http://www. env. go. jp/air/osen/pm/ca/manual. h
tml

2)  gARMEAE, HHEXIT. KEHBE, &K, LR

3)

4)

5)

6)

7

8)

9)
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