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Abstract

The contribution of traffic sources to atmospheric fine particulate matter (specifically PMa.5)
concentrations in roadside environments was estimated by various methods at the
Rinko-keisatsusyo-mae traffic intersection in Kawasaki city. Size-resolved sampling and
sampling of PMz5 concentrations were simultaneously conducted at traffic cross-sections and
background sites, and chemical analyses were conducted. In addition, the long-term
monitoring data for nanoparticles at this traffic cross-section have been reanalyzed from 2004
onward by the Ministry of the Environment and the National Institute of Environmental
Studies.

We have developed a revised method for estimating the amount of PM emissions. This
method focuses on PMzs concentrations originating from automobile exhaust; this will
become the standard method used in Japan in future. As the data for exhaust emissions from
gasoline vehicles are not available in the inventory at present, an estimate of the amount of
PM emissions must be developed. A research group was assembled to improve the emission
inventory and correct the emission amounts by discussing the effect of degradation processes
in the exhaust after treatment and other uncertainty factors.

From the relationship between long-term trends (2005-2013) of atmospheric PM
concentrations and diesel truck emissions that was introduced last year, we estimated the
long-term trend of automobile exhaust contributions to the particle mass, elemental carbon
(EC), and organic carbon (OC) in the quantities of PM25s and PMO0.1. We found that the
automobile exhaust contributions decreased in winter (e.g., 80% in 2005-48% in 2016).
However, the contributions of EC in both size ranges and the PM and OC in the size range
PMO.1 were still higher (over 80%) in 2016.

A soot-particle aerosol-mass spectrometer was employed to measure the chemical
composition of PM1.0 from January to February 2016 and July to August 2016. The source
apportionment of the organic aerosols (OAs) was analyzed using the positive-matrix
factorization (PMF) method for the aerosol-mass-spectrum data. The factors were classified
into six categories in each season, and for both seasons, they were assigned labels such as
hydrocarbon-like OA (HOA), nitrogen-rich HOA, and oxygenated OA. OA and aging HOA
were regarded as automobile exhaust, and they contributed about 30% of the OA in both
seasons.

The diurnal trend of HOA was similar to that of refractory black carbon, and a higher
concentration was observed leeward of the intersection, which confirmed that HOA is related
to automobile exhaust. The chemical mass-balance method was also used to estimate the
particle sources for the PMsas and size-resolved samples. In winter, automobile exhaust
contributed about 37% to the total amount of PMs25 which was similar to the PMF results.
Using various methods, we estimated and confirmed that, in the winter of 2016, the



contribution of automobile exhaust in the PMas category was about 30% at this traffic
cross-section.

At the research group, for improving the emissions inventory, the amounts of PM emitted
from automobile vehicle exhaust, including gasoline vehicles, were estimated. The emissions
from gasoline vehicles were estimated to constitute 3.9% of the PMz 5 emitted from automobile
exhaust in 2013. Estimates for 2030 are 45% for the case of gasoline direct-injection
spark-ignition vehicles not being widespread and 68% for the case of gasoline direct-injection
spark-ignition vehicles being widespread.

The estimates indicated that in 2030, the amounts of PM emissions will be identical for both
diesel and gasoline vehicles. However, the total amount of emissions from automobiles in 2030
will be below one-tenth of the amount in 2013, and the influence of automobile exhaust on the
atmosphere is expected to be quite low.

The various methods used to estimate the amounts of PM emitted from automobile exhaust
were discussed among experts with a focus on this study. Issues involved in estimating the
amounts of PM emissions at the start of vehicle operations, during driving, and during the
evaporation of fuel were discussed.

It was found that various issues, such as using temperature to correct emissions, are used at
different times and locations at the various institutes; thus, a revision is required to correct
the data. We presented suggestions for future research topics for maintaining and improving
the emission-estimation methods for automobile exhaust. In addition, the methods for
estimating the amount of PM emissions from automobile exhaust were compared with those
conducted in other countries, mainly the US. Other countries have also developed useful
methods for estimating the amounts of PM emitted from automobile exhaust; these methods
may be useful for Japan in future.
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2016 = 8A1H 13:00 ~ 8HS5H 13:00

F 6 FAEWREEFFEICHO R THE (BBHEYERLSN

B miE 73 =Yg BEEY | JL—* | 34¥%
HIE T T PRIGE izl BCA | ER

MOUDI
2015FRM — —
2016FRM EC. K. Na. Al V. Mn. Fe. Zn. Ni. As. Sb. Cu. Pb. Mg. Ca

EC.K.Na. Al. V. Mn, Fe. Zn, Ni

KT OBAEPE L FHEICHW IR R

Road dust Sea salt Electric Oil combustion Waste Diesel exhaust| Brake wear Tire wear
arcfuranace
BERRIE IERT BT HBREE REVEN | S9EER | IL—3HE | 3(VEHE

O | mi mE |EAE BE RAE RS |RME B2 |RAE BRE 2uE B

EC 12800 4100 0 5000 300000 30000 650000 177000 242200
K 12700 3390/ 11000 13200 2000 50000 1300 3500 0
Na 12500. 2660/306000: 13600 15000 80000: 1600 0 0
Al 61100 7660 0.3 9990 3000 20000 1200 7600 0
% 108 34.5 0.1 125 3000 30 8.9 59 0
Mn 1060. 386 0.1 22000 100 300 42 720 0
Fe 53100 6420 0.3 157000 3000 5000 1600 91200 0
Zn 13100 796 0 51500 300 6000 420 3260 27860
As* 11.3. 4.19 0 103 30 50 2.9 22 0
Sb* 13, 742 0 90 5 300 1.1 2130 0
Ni 80.3 69.7 0 2900 2000 20 66 95.6 0
Cu* 268 171 0 3700 10 1000 95 13000 (0
Pb* 200 0 0 40 2000 0 0 0
Mg* 3700 37000 0 4000 30000 0 0 0
Ca* 55200: 26400 11700 45100 2000 100000 9500 31800 0
oC 69000: 28300 0 0 50000 20000 290000 92600 0
NH4+ 6050 968 0 0 0 0 1900 0 0
NO3- 193 118 0 0 0 0 1100 0 0
SO42- 568 449 78000 0 400000 20000 22000 0 0
Cl- 335 153551000 34100 1000 200000 4800 12500 0

“2016EDAMTIERAL-EETHR
BA{i1:mg/kg
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HEEZRT, BOBOOFEIMEEZENTEY, #HEOREIEERH D Z ENDLREICE X
DB D, AT D BEHEPER O AT 5 HRIT OV TIL Py s & LTIHK 309 Th 70, £z,
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DOFERERT, EFIIATIHERNTEENTNY . Pl s ~O HEI RO A 513 EH T UH%ETH
ST, BELAFLRRKIN SRR FOFGNEWERTH 72, 5%IZEC &/NS k1D xR
N E MBI RDHEEZBND,
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2. BHEIEMNSDPM, s HEHEHET
21. AV EFEFETCEEBEN LD PMs HEHEHET
211, HEBRBOEE

AHFZETIE, ZHETRHEE TH=A VY vENLO PM #iHEA2HET 5720, Fik 26
FENPOENNAOT V) VHENGOHPMT —Z OfELZ I L, NE LT —Z % &1, Fk
27 LI HHRIOPEHRBA R E Lic, —FH ., BEAIZBWTYH, FR 27T FENL, TV Y v
BN DO PM HEHHEZHERHT 2720 OFE 2 BIMA L, ABFZE & ARk TIEIC K DB OS2
79 TECTHEZED TWDZ EHI LTz, REAORHATIE, AMFETIEE LT —F LV
HH LT —ZBNBMENTWD Z LD Rk 27T FEFEICHRE LdEE R L v bEEEo Ry
HEHRENHRESNDI D EEZHND Z &b, EHHENPEHREE AW HERHT, 2% FE
M S5 TEDREAHG L EET S Z LITMA T AT LR BNNH 5, ZD1-0,
AFZE T, BRENHEE H 720 PRI A AW FEICE D, YU HENS O PM JEHEHER
BITHZ L& Lz, BEHEE H 720 OPeHREE AW 5k, B nT —2 2880 RA T
XLREOFELHDZ LD, FORT A NAFTERVIRIIZBN TR, ARRFEEE
Aoy (I

WEHRAT VY EH (R— RNEE AT YU CHE DUT PRI OBEHRE O EIC Y 7= -> Tid, FELH
MBORK AR N AR L TV HRRT — % (E LHITBORR AT, 2012) OF NG, PUO
HMERERNH DL OERE L, 0 ) BIFEEEE 80km/h DL FDOEEITE— R (LAFE— K, JARI

- ) RBRT — & 2T L Uiz, it & LB 0BT — 2 #id. LU RO
n<Thsb,

FEHE (12 H) 46 57— 4

BRaEwE 6GH) 19 57 —%

HTEEWE 6 H) 26 5 — X

WEOIZ, BRENHE B H 720 ORI O 2 42 a5 720, PMEEICHE 2 R+ L& 2
DILDKR T ZFA~T, EBRTL LT, BRERHBEEDIRE L L TC0,, = VU AMDIEEE L
TEYHEE, & 512, PMIE, BRBEENICHFET 2IBBIEASRICEVAERSND EEZ LN 2D,
ZTOEEL L TCOZ®EE LD, R8T, ZNHODET & PM & OMHBEREE RT,

#*8 PM BRI 5228 % ] F 3R
PM[mg/km]
ERAE BREEYHE | FEEYE
PM[mg/km] 1.000 1.000 1.000
COlg/km] 0.507 0.867 0.343
CO,[g/km] 0.312 0.219 0.747
TR E [km/h] -0.192 -0.204 -0.422

PM BT, FAHE, MEEWHE TIX, CO L OMBENE ., TEEWHETIX 0, (RENHEE)
EOMBENENZ ERDD, INLOFERND, PMHEHMSAEE, CO L o, BREHEEE) Lo
B (PM(mg) =aXC0(g) + b XC0:(g), a, b XEH) TEFRTDHI LIZLT,

B Y U H (LUF, GDI) (2 2WTid, ENCERBEAFZEET AN MG L 7= 4 & O R H ORGSR
ZHWT, Co, (REHHE &) Hi- v OPEHREEE Lz, 73, PRI HOPEH T — 1%, %
WRENEE DT — 2 D 7p\ iz, 6 CPEHERER &2 i M AAE R b 35 2 i L7z, GDI B 2D\
Tl WIRAGRENRE & BT 2 0 0 CHEARE 2 7% L7,

7 9 ITRE L= HER BN E T,
#9 PM HEHf%%L (PM(mg) =a X C0(g) + b X C0,(g))
T |FEHE [BEEY |9=EY
PFIE a 0.4088 | 0.4180] 0.0460
b 0.0012 | 0.0003 [ 0.0083
GDI(Cold) b 0.1242
GDI(Hot) b 0.0128
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21.2. HFHEHEET

ATEI TR E Lo BEERER 2 A WCL AV U v BEEZ ST HENHED 5 O PMas OHEH &2 HEGE L 7=,

REHEE & (COFH &), COHEE. ¥ —E L HD PMEHET — 213, BEEE0 [HH)
FLPEH T R AT R O B EMRETHA PRk 26 F2E) | OHEFHES (BBiEtE, 2015) & HW
7o 7eB. BREEH MR L7z CO2 HEHEIT, E LRREE O A B HRENEE AT DR DO 7=
COz HEH BT IR T/ IMEFHT 72> TV D 72D, HENBBRENEE IR & R CIc7e 2 X 9 #iiE
Mz Tz, £72. HEENSO PM %, PMaes EREZEE LT o7,

HFHIH 7> TE, BHEICGDIERNERTH 7 —ALER LN —A (RX—RAF—X) O
27— AN OWTHER LTz, HEEHIML R ORI, BEREHREZ S LIRE LT (X 43),
GDI HOE K PRI SOWTIE, BEIE TESO THIT—% (ELREA. 2016) 28 LIZREL
7= (X 44),
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0 5 10 15 20 25 30 000000000080 083383
(o' I o I o\ AN o I o VA o N I o VI o\ I o NI o NI o N I o NI oN Il o NI o N I o N I o\ I oV |
A
Elﬂ_kln EIEFE_
43 FrHEOKGE 44 GDI HD¥ K FH|
HEFHRE R A X 45, X 46 12~9, X146 1, G-GDI IZEMES Y U &8, G-PFI (34— ME&H A
VY UVHERT,
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N2 ey 0/
mﬂlmaﬂ 8,000 {'”ﬁ 60%
¥ 6,000 = o
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20%
2,000

45 1R T L DS, HY U rEP LY S D PMas OFERIT, 7 4 —ELHN DO PM HE
tljiﬁi‘ﬁ/)a“éa:’zéwmbua“é (2018 4 @ 3.9%, 2030 4FJ : 45~68%), L2L726, PM
e, BUE. PM JREREOKE D Z 5D T0DT 4 — BV Hp L OPEHENE L KRS
noiew, GDIﬁ;z‘»jﬁ&LT% 2013 FEJELETT, V10 LATFIC/2 D Z &3 FHlla iz,

22 PHEHETFEORE
221 HrHEHFTOBE

HE ) P S D RKIG Y E O P HEHER I, 1B EIRIE SHS T 0O R KUEREE O R Al %
WERGT 2 ECOTEETHY, ZHET, f)%fﬁfé‘%ﬁﬂ*ﬁi I & LD RRBEIZH DD
% PACRRE RS Thk 2 2o HERT 2N 2l S LT & 7o, ABIELN DI, X 4T 1R T X D IS BTSN A T
SRBYRFROAE B IS b KRG R E X ORI E R EH S5 28, ZRE Tk, LS, ETRO
PEHEIZ DWW TOHERF I E S SN TE 72,

REfTEE
PBRE AR (VOO)
SYZVTOR, MBNR—-RXELNSOEROR

ETICKDEER AR
CO, VOC, NOx, PM

FJL (%IE) B s, Tu— :FJ%%%

TJ rY—20X WBENF
SV OWIROXR

SN
Co s

ARIBEIC £ B RS RIS
CO, VOC, NOx, PM

AT BHENED DR S D RETE R E O H K

LU b, ZHNETHBE) D OKRFRWEO EERPEHIATH > 72 DEP 233 L < HIlE S
NTDIRBUC I W TIE, PEHEHERHI RO 5N D BB EL L 22D D, FFIZ, PMas TUTRIT 5 F
HEIML TOD K04 Y 72 8 SUEERISISEER S 5 KRG G E OH| JﬁZﬂ%’i’*ﬁﬁ
T 2712 0IZ1E ALFRNE T 7 VIS L DB FAEIRO T 5 RFHEIE R E OBBIERESLHTH Y |
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ZDIZOITIE, FIAERD S O FEREEIC 7LZo{ﬁ%fF@E'?DHIJ%K%E@TJFﬁa%FVJ:<?&;ﬁr?‘é
%\Eﬁﬁhéo O XD IR DEACITHIE LT, I8, ARBIREOIE IR RF IS HEH S 1L D R SE A
Xﬂ?ﬁﬁ%iﬁﬁéhéiﬂlﬁof%to FRIZ, ZRKLFoA Y  DmiRETE Y — I\‘@ﬁﬁﬁ
T, RIRSCMEE 7 & OBREEZRANIC X 2 SRR EIRIC B T 2 PR B ORI, JEifbid
P72 & BfE Lo EHERE S L \%T&)%ﬁ% %@?&;ﬁri{i _Ob\fi RRARAN T 7537‘0632}%
TEod, TOBHE LRSI TN D LITEFWVRTZVIRBLIC

Flo, ALFREET NA~DANT T — 572:?“571&) %] 48 _/Tﬁ”cllv T, WEfH] - Z2HBL oy Sz
PEHEHERT AL & STV DA, B - 2B FEIC OV T, e RilVENFET L &5
ABD,

6000 - ﬁﬁﬁﬂg‘kmﬁi%
= a00 |
=5 w0
oo
=
00 4 DEERZESN
X
O w
< 200 e
. GBEXRER
B %
(a) BEHY B D22 5347 (b) FRFZ B4 H &

X 48  WFfH] « ZEfHIAC Sy Sz P BEHERT O 61 (2010 47 10 )

ZDT=, RFAEMIETIX, FEK PMo s OHIERR 2 i3 2 L Cgi & 72 5 FERR ISR T 515
LW ECRIEEE OHEH & TR OWT, S%OEHRL 72D 5 DR FIEEIRTHZ L2 HWN
L7,

B, 2oL RPEHERE T, ZoBAESCHERBREORBEN/LETHILIN, ZnHO
P E R T D720, BENEPEHEHEH OBFPRCITE, BB ERSOBMRE M ORI LD
pte (AR BEHEH FERSI Y —F 0 77— LU B EHEEFIERTINC & L5,)
@B L, LERBEREENT LI L L LT,

222 HHEHFORK

FEREIZHIT 5 BE PR EHER L LT i ZIET, ALFEEET VA~D AT — Bk &
ERES ééﬁ@éﬂf?{f ZHBE S AWERO —EOLRENFIE 7 1Y =7 kb JCAP (Japan Clean Air
Program), JCAPII, JATOP (Japan Auto Oil Program), JATOPIl (fif— /¥ —HiiitE
Z— 2012IC LD b DOBIEHBNT WD, ZOHEEHCIE, EATRFOPEH IR T, fHEIRR
ARBETAOPEH R, O SLBIE, BRESMIC K 2 PREMHER & EREIZKIT SHEHED
HERI I ST & 7o, A, REA NI LT\ 5 BEYEHPEH T 2 OHEG (?ﬁfﬁujrﬁ\ 2012)
IZBWTH, EIRFOHEH &I 2 THEE DS LLREESRIEC X DN EN SN Dd K 51Tk
V. JATOP I OHERF & Fig rRE 7R ILIZ A2~ T,

B4 49 X, BREiA & JATOPIL & P EHEEHE 2 . BREEEHEEHE (MOE) ZA#EL LT, Hhig
L72bDThHsD UMRE, 2013), G_RE, G_ST (ZZNEi, H VU HEHOEITR K QUGB Rk
tHi&, D_RE, D_ST 137 4 —BAHEOETRE LR OB EZ R, Ko 6272 k91T,
CO. THC. NOx DJEIZMHEN K E <, PM, CO2 OHEIL, ZIUTHRT/hSWER LS T
Wo,

ZOXR IR EEE 2. AR T, mEREE & EITRAE R, ARV AP EIZOn
T, HFFFESHER T — 272 L HEFHMEICRE R 8% R TR FIT OV TRE Lo, BEHTY
Teo T, BREEHEGE & JATOP I HERE & DOTRBED IR Z B H 2N T 5728, EERITHEGH 2 F2hi L
TWAEBHLENOMHALZZT, Thae b &I, HEHEHEET WG IZBWW T, #iFt R0 E%
HoMNZT D E EbIT, 4%, HEHEEOM EZ2K 25 ETOXNSRIZOWTRETHZ 30 L7,
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49 BE4E (MOE) & JATOPI & O#EH SEHEEHE o kil
E) D_ST : 7 4 —EBArBEOWFEIREEH &, D_RE : 7 ¢ — B /VEOEITREEH &,
G ST : YV EHOWBERFEHE, G RE: 7YV U HEOEITREH &

2.2.3 IREIFFHFHEHE

(1) HERFFIEOMHE

LATIZ, faEhRpEHH e FIEORES & LT JATOPIIZ BT 2 HEEH (Al — 1 —£diy
g — 2012) Y, WMEIRFOPEH BT, MBI L Y oP R L L TER S P
PRI H 1 B4 720 OB L RAGEEZ R C TR S, rHREUE, F—&EfTT— Fom
FIRFPEH B IR REPFHE L DEL LTERSND, S HIT, SEHREUT. BRI ECMRE
IR DMIE, =2 P AZIED DIAE E TOME RIS Ue Y — 7 BRHIAHIE, fEESIC & DM
ERENMABND,

MRENRE R R 0 =
> (ﬁé%ﬁ I8 g mi X AR BN R B s wo X PR B B )
Y — 7 B
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SIRTT R

Y/%Flﬁﬁ H%EEFIIZH%%( R R AR, — 2 B T ‘(/%Fﬁﬁ H#%Kﬁklﬂ{%iﬁ k4 AR X %Fﬁﬁ H#%'ﬂ:*ﬁE'ﬂrﬁéﬁ Rl 4y A
CE IR ERIC o X — 2 FSTEREC g 0, X IREERTERRAL 0,

WAL R A e i = PERSTR SR o oy e XBHEEBIE AR ey
B R TEAR I g s e XTRIE TR I (0

ERBURAT T o XETTIRE g e
> (EERBIREA g e < ETTEREL g )

=

(2) BREZAHERT & JATOP I #EGT o> L7 HiE . & Pl BeHERT ORVE
BRETAE HERHIE & JATOP I HERHIE & ORICTEBEN AT DIRINZ B S 02T 5720, JEiE
HERFFIERE WG 2B\ T, WA ORBH L E D SHEEHFIEIC W TOFEMRSiH 22 1T
ZE D LITHRET LIZRER, WA OFICIE, BITO L) RIERDRH D 2 EHIA LT,
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IEENE (MAEHEIED)

MRENEET — 2R, W L BOERL 17 FEOE KA EE o AR A SRA (0D
) DT HOROOGNTZR LT —% UMD, 2011) ZFEHALTWH 720, Kb
BB AEE ST o 72, X 50 12, 1B LTIRHAED Y — 7 K (BEERRH)
B, REZ B AEEN A5 2 g,

PEHREKL

PEHAREUL, BREEE D JATOPI & [AER2BEHfR 2B L TRV, mFICKE 7
FHEIZE) T, 72720, BEAIR. VYU CHEHOFESRRHEFE LT 4 —ELHOR
s ]\%ﬁﬁ,ﬂ;ﬁ%ﬁﬁﬂ&za:ob\fﬁi\ RIEADHE LT — 4 %26 LIRS ERE L T

—Ji. JATOP <TiZ, AA MRS EOP MR, SRR EOMEIC
ﬁ%ﬁ@ﬂﬂé%%bf REL TS, 720 NO2ITHWTh, PEHUREZ R E L T
W5,

RS LA IE
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PIRATHE OBAE & U CER SN HEHRZ WD FEN EIR Th o 7223, KE EPA I3, filr,
BER DRI TR E X — 2 DPEHIFRE 2 V72 Mobile EF MZEZ THILWE 2 T2 H0Y An
72 MOVES (Motor Vehicle Emission Simulator) CKk[E EPA. 2014) %M L7,
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MOVES2014 R HRTH 5, 58 |[Z MOVES Ot #E % 7~7, MOVES Tix, E&KD A7 —
ILINGIBRINED X 9 R 2RI LA —/LE T, [ UHHEHEOZE X T Tz 5F
TIETRoTNND,
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Av +Bv§ +Cv§ +mveag

VSP ., = (kW/Mg)
4 a
[t : velocity(m/sec)
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59 ETREOPEHFREGEE K S (J. Koupal 5, 2010)

HC Emission Rates By Bin
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MOVES (&, Z#E TOHMEHEFIFIEICHT, LTO L RBEEZ AL TnD,
B ORERT ABLO LB E B ERTRE (OAETIX, KREE)
EATE—F (7 A B, Ik, &8, BodE) OZITkswRe
JREEN B IR T OHEH BHEFHI 6 IS

TA RVEERR EOFEITE— FEERIT, N7V v FERST A FAR by ZHOHEM, ITS @
Wl LIzl v, A%, RESEMTHZENTEIND D, FRICZBEFEELEBRETH L.
SO EHEHIAR L B2 b 5% < OEREMED > T D,

Z DO, MOVES Tid, &% APHEOHEF 2 LIZHHENMZ 6N TWS, K[EEPADZ
AVE TOZRFET AP EHEFHE, AR ARBIEICHE SN2 b DT, JATOPU OHEEE & [FIER72,
PUITFD 4 SOHEHIBRIZOWTHER N T SN T & 7=,

D Running Loss : Vapor lost during vehicle operation.

@ Hot Soak : Vapor lost after turning off a vehicle.

@ Diurnal Cold Soak : Vapor lost while parked at ambient temperature.
@ Refueling Loss : Vapor lost and spillage occurring during refueling

MOVES TiX, HAMHES— 2O FIEICEE I, LLFD 4 D2 oW THRH EHEEH M TH
nTno,

D Permeation : The migration of hydrocarbons through materials in the fuel
system.

@ Tank Vapor Venting (TVV) : Vapor generated in fuel system lost to the
atmosphere, when not contained by evaporative emissions control system.

@ Liquid Leaks : Liquid fuel leaking from the fuel system, ultimately evaporating.

@ Refueling Emissions : Spillage and vapor displacement as a result of refueling

ZOXH7RAEFIZE Y, Running Loss & Diurnal Cold Soak I, # > 7 NIZEKIT HEFEH A
EJROPEH E LT, RIUBZ ST THHMTOND Z L2 oTW5D, ZD7), EHRRR-CH: HEF
DB NOBEHRE ZHEET 2T AR I N, AT AREROFHEICEA S TWD,
Permeation (%, BABHELE %06 OFMIZ K 58 CTH 573, JATOP I OHEFHTIEL, R4 72
WA —E DR E STV DD, REHEE SR BRI O BN BRI NHET L Lo T D,

PLEd X 91z, MOVS %, #E3kD Mobile €7 /VIZHEART, 3k, HAEEE 2 HILDHEEREN i
Do TWNDHN, EEOFRSCHHRE O EITIX, R EEEDmWHEH T — 2 BB/ 572
EL BPEICHETT 72012, HEFHIKERT — 2 OB EORER RSN TN D, 51%.
TS OEAIC LY, EEBITEITHOEEN L OAESCHEE R EDOT —4 (WbWwb 7 'r
—TT—R)NEEINOOH LR EEZET DL E . EKBETORMNORMRH L EEXLND,
72¥%. KIE EPA X, MOVES OBFICK 10 FMZHESL L TWDH Z &b, BHIRHEE 2 £ -
TR EZEDDIVERH L EEZ DD,
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