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FEROIEMFE/ NI TIo0 FITEITHEHERE (0) %
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AT ZRR™ RABSEIT™ JEARS™ AdfEwbE™ Nk

(OPM,, ; @Radiocarbon ®'C @non-fossil-derived carbon &fossil-derived carbon

Abstract

Radiocarbon (C) in ambient aerosol was measured to estimate the contributions of fossil and non—fossil sources
to the carbonaceous components (0C and EC) of fine particulate matter (PM,s). Samples were collected seasonally
(winter, spring, summer, fall) in 2015 in Ichihara (industrial site) and Katsuura (remote site) of Chiba Prefecture,
Japan. In terms of OC, fossil sources tended to contribute less than non—fossil sources at both sites, with the
exception of the summer campaign of Ichihara. The contribution of non—fossil OC to total OC ranged between ca
60-70% for Ichihara and ca. 70-90% for Katsuura, respectively, indicating the importance of non—fossil sources
to PMys. The high ratio of non—fossil derived OC to total OC was obtained in the fall (Ichihara=73.5%,
Katsuura=91. 0%), which could be attributed to the impact of biomass burning that is often practiced on farmlands
in fall and winter after the harvest period. In terms of EC, with the exception of the summer campaign of Ichihara,
the contributions of fossil and non—fossil sources were approximately the same (ca. 50%) for both sites. Unlike
the other results, fossil sources contributed more to both OC and EC during the summer campaign of Ichihara.
This could be attributed to the influence of secondary organic carbon derived from anthropogenic pollution, such
as from industry and automobile exhaust.

Cosmic Radiation - -
1. Lol s .C)
UL TARIVTE (PM,s) ORERIELD— > T % 2 fN-P%—emc-kb i
i, BRI LHRIRRFE (EC) & AHELRFE (0C) D2
FREEIC S, ENEhORERIEREERET L2 L L 14 C O Photos;«rnhesus
214 DP, ARIBALKI 3D TV ETERNH B, 2
BC & 0C O % A& IR F G R L BB R IR R K 'c=0
(fossil-derived carbon) & FEAL AR EHE IR [k &
(non—fossil-derived carbon) D2-DIZXBId 5 TFikL
LU Ot tERsE (MC) AWM 7 e —FRNEE &

C

4
o

‘ 'l Ly

LBy -

Constant amount Lﬁ
Food Chain

{ )ﬁﬁﬁ“\._/
nTW3, Fig. LR Lz &k 912, KKE Bg ekt .Fossdlzatmn J
Lo THALLEGFMETF L INE DA TH A 101
o,k LCREE AL, A AE L’Cﬁ‘%ﬁiﬂ\] Fig.1 Schematic of radiocarbon (*C)

BE S, EYEEIC D8I iAEnD, SAE
Wb En o Es, KT, EvEiEEE AR S

generation, uptake by the biosphere (via

W R DS A A~ ZARBEA LIS e B MO I photosynthesis and the food chain) and decay
BUED R HCO,DICRIE & TR Do — 7, fLAIR in the environment. (n:neutron, p:photon)

FHEOWTIIRE T h D2 EE 3 E RS E 27 1k 5 &

*Analyzing contributions of fossil and non—fossil sources to carbonaceous components in PMy 5 using radiocarbon
("C) measurements in industrial and remote sites of Chiba Prefecture
**Yujiro IcHtkawa, Yasuhide Hormvoto, Katsumi Isui1, Suekazu Natto (FEEREBREZAFSEE L % —) Chiba Prefectural
Environmental Research Center
#%%Hideaki Oohashi (FHERBREEETEHREEAE) Chiba Prefectural Environmental and Community Affairs
Department Air Quality Division
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Table 1 Sampling period of individual

seasonal campaign

Pacific Ocean

10km
—

Source | |he Geespatial Information Autharity of Japan

Fig.2 Map indicating the location and

altitudes of sampling sites.
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Ichihara
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Katsuura

Js i/ NP R ERBEE R (Fig. 2 COHLR, LLT T
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il Fuel Combustion
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Fossil Fuel

Deliberate Biomass Combusiton

SOA derived from
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Biological Particles

ex) Pollen, Spores, Plant Debris
Biogenic SODA

ex) Terpenes

Abbreviations

TG: Total Garbon
0C: Organic Carbon
EC: Elemental Carbon

Deliberate Biomass Combusiton
ex) Open Burning

ADG
NOC
AEC
NEC

: Anthropogenic Organic Garbon

: Maturally occurring Organic Carbon

. Anthropogenic Elemental Garbon

. Naturally occurring Elemental Carbon

NEC nor-sossit

APOC: Anthropogenic Primary Organic Carbon

ASOC: Anthropogenic Secondary Organic Carbon
NPOC: Maturally occurring Primary Organic Carbon
NSOC: Naturally occurring Secondary Organic Carbon

Natural Biomass Burning
ex) Wildfires

Fig.3 Classification map of the carbonaceous components
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Table 2 Results of preliminary examination
to select the optimal conditions of the muffle

furnace for the preparation of EC samples

Preset Temp. Set Time

¢0) " ocC EC Replication
300 2 17% remain 5% loss 1
325 2 19.5% remain 5.5% loss 1
340 2 15.1% remain 1.9% loss 3
350 0.5 18.5% remain 3.7% loss 2
350 1 16.4% remain no loss 2
350 15 11.9% remain 13.3% loss 3
360 1 13.9% remain no loss 2
370 1 11.2% remain 6.5% loss 2
400 0.5 9.9% remain 17% loss 1
400 1 9.9% remain 24% loss 1
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Fig.4 Flow diagram showing preparation
procedures of TC and EC samples for

radiocarbon analysis
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HDHZEDNG, MCHMTITHEL TV,

2.4 "CAEBEME

OO BT B TCH VL EECH v T VIR AR B
4 M1 + (National Electrostatics Corp., 1.5SDH,
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DFEMHE, OCrrene & ECeu S XECH > TN DB —R T )T
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Fo, ERFERT TMEVLE L T\ 5 72D0CH—F
DEGIRIZ LV AL T B2 EREBZ 6D, 0CRILTIE
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WZFE L, fbaBREHERKFE (0C,, EC,) & IF{bARRE
EJRRFE (0C,, EC) & (4) ~ (1) KobHEE L,
A R O AREHR IR R 5 & R A RN IR R & 0
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FRAHIE B 72 & QNS R (FEHEY)) & Fig. BITR L
7

TR DOC, & 0C, DOCIZ &5 8 % FIE O (F-¥)) 1326. 6
~b51. 1% (36.2%) , 48.9~73.4% (63.8%) T, B Tix
9.0~27.8% (20.7%) , 72.2~91.0% (79.3%) T -7,
OCIE TR O H Zi A 2 B < 37T OFHAE R TOC, D FF
HHER0C, &0 b RED T, Bl T baE %2 vz
FAEPFDIREMICFESIND GERMICATIHE) Z &
B, 0C,DEEDFHTNOC, LD HbRENVWZ LIITHTES
D5, KRB BEHATC L2 T3 2337 6 0 5 mUHE T3 i
BT 2 HRIZIE VT H0C, D F 503 B fE~— A TOC,
L0 HRBOUKRENT LITERITET D,

Fig. SO4YHKDIE Y, 0C, /L HREIR S LT,
T, W72 EO—Whi 7 (NPOC,,) , AW se 1%
HHEEY (BVOC) 2 HALFRIFBC UG & #% CTHERRT 5
TR (NSOC,) , A&EIRE U CHEMIRHE 7 & DN
A I~ ARBEIC LV FAET H—KiF (APOC,.) , UT4F
% DYATHFRY Vb T OEEMENTRES N THAE AN
A Fr= ZBRBET 33 AV0CD ZRAE KL T (ASOC,) O
AFEEOC, DFAEPE L CTHETE 5, Bk, 7, WY
Fr 72 E DONPOC, 13PM, 5 £ 0 HHLRKLF T 5 72 HOPM, 51T
MY DHEGIINEL, RIFERTE L EZHNDY
BBz, Guo bW AL TN THENE L -F5eE I &
% R DOPMy s ~D A R, F ThoTe, Lien
5 TOC, 1%, HUELHRFHIC L » CTHEENHZIT HEHD
JEAUMT 2 % 23NS0C,;, APOC,; & ASOC, ;0D 3FEDFEAEIRIC
Lo TRHicE b B2 BN 5, NSOC,, ZAKHT 2 Z &
IXREETH D728, P, X3 & LTIE, APOC,X°ASOC,: D
b2 X5 Z ENBRENTH D,

Il Tix, BEMAIZOC, DOCIT KT 2 F 5 n
91. 0£14. 7% & BEF I EVMEZ /R L72AS, ZAUZIREIREHIC
JE A CHRL S VD R D R A A~ ABRBEIZ KL 5
WA Z T TV D ATREMED @O, RIREHIZ 31T 5 S0CH 4
REIG T E Z IR S AR T 5 &,
OC, D IF I3 SAPOC, AT 5 Z L B SN D, FT-
HEICB T, KEEHADOC, DOCIZHTT 5 H5- R4
FEIO T TR b ET3. 4410, 8% Th - 7=, [A/HIE T2013
EDOFKTFRNINAA A~ AREDOIEEWE THDH LA 7 L2
T R S 2B H Y, APOC, D F 53
RSN, YEMMOTETIE, MR~ (N
BE) OEENER L TWZZ Ens, HTiBlo
BCORBERLT TR, WAL D M S O R
bHET AR H B,
0CAZ DWW T, Fig. 3 &L R0 T8, HEWHE, fifnrk
ETILAREIO N B BRBEC 3§ % — ki 7+ (APOC,) &
ZWRKIf- (ASOC,) 2RIy B S D, IR & B Tl
NBFEAEIRD L NTRO 5 HBOCIZ® T 5 0CD 3 5-3- 03
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Table 3 Summary of carbon analytical results, estimated pyrolysis 0C values (PC),
fraction of modern carbon (fy) and fraction of contemporary carbon (f;) values calculated
from AMS analytical results of TC and EC samples.
Sampling TC Sample (ug/m*)” EC Sample (ug/m*)’ " - " -
! . fe (E
ohe © Season o i c oe o e T £y (TC) £ (TC) £, (OC) fy (EC) £ (OC)  (EC)
Winter 3.65 + 022 1.59 = 0.12 524 + 034 0.68 + 0.07 1.57 + 0.12 0.00 226 + 0.19 0.57 + 0.00 0.50 + 0.00 0.63 + 0.09 0.44 =+ 0.10 0.62 + 0.09 0.44 =+ 0.10
Spring 9.98 + 0.54 2.04 = 0.14 12.01 + 0.68 0.56 + 0.07 2.51 = 0.16 048 3.07 + 023 0.69 + 0.00 0.58 + 0.00 0.72 + 0.07 0.51 = 0.10 0.71 + 0.07 0.50 + 0.09
Ichihara
Summer 2.52 + 0.16 1.29 = 0.10 3.81 + 0.26 0.04 +0.04 1.18 £ 0.10 0.00 1.23 + 0.14 043 + 0.00 0.31 +0.00 0.50 + 0.06 030 = 0.05 049 + 0.06 0.30 =+ 0.05
Fall 446 + 025 205 =0.14 651 =+ 041 045 +0.06 1.64 = 0.12 0.00 2.09 + 0.18 0.65 = 0.00 0.50 + 0.00 0.75 = 0.09 043 = 0.08 0.73 + 0.09 042 =+ 0.08
Range 252 ~998 129 ~ 205 381 ~ 1201 043 ~ 0.69 0.50 ~ 0.75 030 ~ 0.51 049 ~ 0.73 030 ~ 0.50
Mean + S.D. 515 +331 1.74 £0.37 689 + 3.59 0.58 + 0.11 0.65 + 0.11 042 + 0.08 0.64 + 0.11 041 =+ 0.08
Winter 2.12 + 0.14 0.79 + 0.08 290 + 0.23 042 + 0.06 1.04 + 0.09 025 146 + 0.15 0.65 + 0.00 0.58 + 0.00 0.73 + 0.15 0.44 + 0.22 0.72 + 0.14 044 + 022
Spring 4.50 + 0.26 0.75 + 0.08 525 + 0.34 0.71 +0.07 1.01 +0.09 026 1.72 + 0.16 0.75 + 0.00 0.64 + 0.00 0.80 + 0.10 0.43 = 0.24 0.79 + 0.10 042 + 0.24
Katsuura
Summer 1.42 + 0.11 030 = 0.05 1.73 = 0.15 0.15 + 0.05 0.23 + 0.05 0.00 0.38 + 0.09 0.72 + 0.00 0.62 + 0.00 0.77 + 0.14 0.53 = 0.37 0.75 + 0.14 0.52 + 0.36
Fall 442 + 026 204 =0.14 646 =+ 041 042 +0.06 1.13 +£0.09 0.00 1.55 + 0.15 080 + 0.00 0.64 + 0.00 092 + 0.13 0.53 = 0.14 091 + 0.13 0.53 =+ 0.13
Range 142 ~ 450 030 ~204 173 ~ 646 0.65 ~ 0.80 0.73 ~0.92 043 ~ 0.53 0.72 ~ 091 042 ~ 0.53
Mean + S.D. 3.1 + 1.58 097 £0.75 4.08 + 2.16 0.73 + 0.06 0.80 + 0.08 049 =+ 0.06 0.79 + 0.08 048 =+ 0.05

* Uncertainty values were calculated from the attendant error of carbon analysis results.
** Uncertainty values were calculated based on the propagations of statistical errors of instrumental measurements.
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Table 4 Summary of studies conducted in Japan reporting the fraction of modern carbon (f)

values in particulate matter 2.5 um or less published since 2000. Results obtained in this

study were included in this table to compare with the previous reports

Studied Site Studied

Particle £, (TC) £, (OC) fy (EC)

. . . Reft
Prefectures Municipality Period Season Size Range Mean  Mean  Mean clerence
] . 1.1 ~2.0 pm - ca. 0457 -
Tokyo  Minato ward Apr. 9~16, 2002 Spring <PM,, _ 038 _ Endo et al. (2004)
~ = "3 = -
Apr., 2002 Spring 1'1< P?\;IO wm B 8; é*3 B B
Tokyo  Minato ward M DO Yamamoto et al. (2007)
Jun., 2002 Summer 1.1=2.0 pm B 0.31° B B
N <PM,, - 0.34" - -
Tokyo Chiyoda ward Aug., 2004~Jan., 2005 Annual PM, 0.31~0.54 0.43 - - Takahashi et al. (2007)
Tokyo  Minato ward ~ Apr., 2002~Feb., 2003  Annual 1'3<~P?\;12 wm : 8;‘2 : Shibata et al. (2004)
13 .
Aichi  Nagoyacity Apr., 2003~Mar., 2004  Annual PM, 0.28~0.42 0.34™ - - Ikemori et al. (2015)
Saitama Kazo city PM,, - 0.37 - - .
Gunma Macbashi city Jul.~Aug., 2007 Summer PM, B 037 B B Fushimi et al. (2011)
. . Jul.~Aug., 2008 Summer - 0.37 - -
Chiba  Urayasucity oy Dec, 2000  Winter - 047 054 035
Tokvo Chiyoda ward Jul.~Aug., 2008 Summer - 0.29 - -
Y (Kudan) Nov.~Dec., 2009 Winter - 0.48 0.55 0.35
Saitama  Saitama city Jul.~Aug., 2008 Summer - 0.35 - -
Nov.~Dec., 2009 Winter PM, - 0.49 0.55 0.38 Minoura et al. (2012)
Saitama Kazo cit Jul.~Aug., 2008 Summer - 0.39 - -
zo ey Nov.~Dec.,2009  Winter - 059 067 046
Ibaraki  Tsukuba city Jul.~Aug., 2008 Summer - 0.47 - -
Tokyo  Hachioji city Jul.~Aug., 2008 Summer - 0.41 - -
Shibuya-ward _ _ _
Tokyo (Yoyogi) Jul.~Aug., 2008 Summer 0.41
Jan. 21~22, 2015 Winter - 0.57 0.63 0.44
May 13~14, 2015 Spring - 0.69 0.72 0.51
Chiba  Ichihara city Jul. 23~24, 2015 Summer - 0.43 0.50 0.30
Oct. 26~27, 2015 Fall - 0.65 0.75 0.43
Annual 0.43~0.69  0.59 0.65 0.42 .
Jan.21-22,2015  Winter M2 - 065 073 044 This study
May 13~14, 2015 Spring - 0.75 0.80 0.43
Chiba  Katsuura city Jul. 23~24, 2015 Summer - 0.72 0.77 0.53
Oct. 26~27, 2015 Fall - 0.80 0.92 0.53
Annual 0.65~0.80  0.73 0.81 0.48

—: Not determined
*1: Based on definition used by the Japanese Meteorological Agency, the four seasons were assigned as follows; March to May for spring, June
to August for summer, September to November for fall and December to February for winter.

*2: Estimated value from Figure 2 of Endo et al. (2004).
*3: AMS results of HCI treated samples were cited in the table.

*4: Results caused by the Siberian forest fire were excluded due to the specific case.

i DEC, & EC, (DECIT 5 8 % B4 O #iH () 1250. 0
~70.0% (58.6%) , 30.0~50.0% (41.4%) T, BEHTIX
47.3~57.6% (52.2%) , 42.5~52. 7% (47.8%) Tho7=,
R & R oD it #1 5 DEC, & BC, DECIZ %9~ 5 & 5- RN
50%R#% T L TH Y, ECAEC, L b TE<, HE
RN L D AFNZOCLK 0 D& WS R B o7, T2
7L, fROEFFEICHOWTIZECAMOTEL Y H 1
U@z 2 E D NBEFROEENRE Nl
Z 5, EFRoE Y MR R OC - - iE R %
FEFT 5, F7o. MEPE TILEC, OEI & MO FHE X
D HHTHNCE <. BRRO & B VEWIRE DA A~ A
WRBED BB A2 1T TN D ATREMEN B 5,

([ &EBEEN2EE ) Vol. 42 No. 1 (2017)

TR DOTCIZ % L TOCHEC, & 0C,+EC, 73 f5 8 5 E| & Dl
(F¥8) 1432, 4~57. 5%(42. 5%) & 42. 5~67. 6% (57. 5%)
T, B TIE21. 1~35. 5% (28. 0%) & 64. 5~78. 9% (72. 0%)
ThoTz, T E BB OIS T, FEaREHLIR IR
LA BREHEIR R #E TdH B, NSOC,:, ASOC,:& APOC, D& &t
ERTCO 3L L& HD TV HRER o7,

3.2 KITHIREDLLE

[E N T 20004 LA CordT & S0 L 72 S AT gE (A3t
P& FZEEHC) ITOWTIZTSPY, P, 7o 2 —%
VYT T — TR LT RER ORISR D 0 %
L TP, iz onTambinTnngd, P, L 0Kl
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B F T OWTIZAER 722 ENPOC, D568 2 5 KAZ 2 1T T
HEFEMNEZ 5ND Z LD, LFOHB TldTable 4
(2R LTz & 5 ITHIBE AP, s BA T OB IR E > B 15 B
To Al & AR TERE R A T 5, 7236, Table 412" L
BT THIT NI TOILTND I Enb, [, TD
g w17 - 7,

FEMEIZIB T 2 AR FILATHR CORER & I
L, (TC) MEVMETH o 72, Ichikawa & 'Y OELHIGE
RCix, TRICBIT2EFEZDOCEECOFEEIEMNS. 19 u
g/m’, 1.13pg/m’ T, AFHAHIM A BN S A7z R AR
MDOCEECIE9. 98 g/m’, 2.04 u g/m* & SFHIHI R L~ L
DHEIRETHo7N, UTICAT LI, EICHbA
PREHC ST DR R 72 B2 2T QI LR S D,
Liub 028 EO bR & LN CEME L 721Cotrns,
HFE BHE4H) BV THIEAREIORER R E N
Z L DFEDD HIVTN D, Fi A HLR D& FE1000m 7 47 &
LT, ZWIGIEICE VS H14H 108 (JST) 2> 5 T2 A
ETORIMOBEX AT A U B EREVEERTIT (NOAA)
DB LT 2 1% B ARST (HYSPLITE 7 /L) AT
Lice 2 A, HEIHARE LKA TERNITHA
LTCWARERER->TEY, ZoFERFEOKIAFIZIE
(EARBHERIR D IR BRI D32 < B E N TV ATREMED &
Do

FEATAFIE CIEE Z5 & A ZR2 20 U 7= 8L 451 3 L i)
%<, FNENOE, (T0) OFPH (EH) 130.29~0. 47
(0.37) , 0.48~0.59 (0.51) T» D, HEGATIIH S
EROMRAMEBICEET LT Y, AR R TIXi R Hildk
BepE e LCHEEIL TV D, TROEFRE LA FFHED
£y (TO IR BNT=H o TNV TOBRFERTH - 7203,
FEATHFFE Tt STV B ERN OEBHTRCAR M IZ 31
LEZE, AZFOBIEOFRHHNTH 72, £z, #Bi
R TIX, EFEL D BAZICH (TC) 3@V Mg %
IRTRHEN I B, T ORIZHOWNTH RO AR R &
BET 5,

KERAE TR O N BHEE RIC OV T, Tkemori 57
PN20034E 24 BT O L= FF 2835 0, Yiziifo
fy (TC) 1ZBFTe120.3~0. 4D&PHNTH - 7-, AHFSE
TIE, ™R T0.50, B TO. 647038 S 4 ab B 0B
HFEER LY bEWEII CTH -7z, Yz HITRTHO LB Y
INA F~ ARBED B L Z F TR S 5, 2FE
O RFEEGRBLIRE R 6, KD DA FOHIMIIPM, ;D
L B SRR S, FH G HIHT CUURER AR [ BB I R
HIDH A I ZAPRBEDRENER D—> & L TEbI
TEBY, TOEEOMHANE N5,

—0, FAEBUHRSCHMTHENT NNy 7 7T T
B DBEH D X 9 7 MR PE T OB BT E N O ST THE
FETIIMERR CTE e o 7o, FHHC/sMm L v &b
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ARBHT X D BN 10~20%m W FER TH - 7z, KE DN
v 77Ty RTHLR CHEZ & A ZRIBI S AV72PMy D
fo (TC) O#FPH (FHy) 230.82~1.0 (0.92) T, #BHES
RIIMB LD HLENE VDI WED NS Y, AT L [FEE
DM TH-T-Z Linh, N7 7T 70 RTIEHELH
BB DORBEPREREIGZ ED D Z RN D LT,
Fex BENDBR Y P, % %t G & Uiz EN OBF 8RR ST 245
Ln7e<, LB ARBFED L H1Z0CEECIZOW TR E%
B L TWA O IMinoura 520 2SERHTER & RBAMER THLH
L7=&AZEORER L7, Minoura 52 OBLANE & iR T
DOFERITIEL LTIV, 0CTIEHISE~T0%A3, ECTIELFI35
~ 459 AR EL R CTh o 72,

MCHY T 2 T PMy, 5 HH R SR B 53 D F8 AR IR %5 - % FR AT L
T RESG TR AR IIRER TH 223, AL AT
5T & O LLRARFED &, LA F S DA D3 bl )
LW EEZ DN DETHEHBPAIMRIC BT, AR
B EF 5 NTCR— A THIZ0~60% (Table 3) 72> TH
D, I RENT B 2R 2 B AR O BEEMES MR Sz,

4. #£5

AMFFETIL, 20164 DAZSE T TR i 5 Iy vE (L34 k)
EWEHTNPIE OS2 775 00 R) A THCOMT 24TV,
PM, sFF D FER Sy (0CEEC) DORAJREZDHG EHEE
L7, BUFEROME E LCOCE, IR & B oo i
THALAPRBHEIROC (0C,.) DFEEED J7 LA AR IR
0C (0C) &£V bR&EL, MROEFFELRNT, 0C,
230CIZxt LT 8 2 HIA TR TIX60~T70%F2 5, B5H C
T0~90%FEE & 1 , FE(LABREHT k9~ 2 F8 AR oD B i
DSFERR S ALz, KRB O RO ETC b7 L3 B 55
BETRMIR IR T 2 IS BV T H0C, D F 52 i
NR—=2TOC & D HFIBURE N LITERICET S, £
7=, KRR TR TIR0C, D5 5-2R N3, 4%, B T
91. 0% & BAE TRV MIE A 7 L, MR HOHE CURERT LR A
BIZR O N DR FRIE DS A A~ ARBED LB EK D
—o b LTE8bT-, EClIcoWTIE, R0 EETHE S
BRNT, T & B o [ BLIIRS 3 T IR b A Rk L IR EC
(EC,r) EALABREHEIREC (EC,) DECIZXId 5 EIA XA
FREE THhO%HIE Th o 7o, MIROE AL, A BREHT
H9 5 ki1 (ASOC,) DREERKELZITTWDHHA
BEMERE X BTz, “COMT & RV T2PMy s HP R SR AR 43 D F%
AR 5% AT U TSR AT O AR X BRE Th D
DS, AHFFE & e THFZE & O ERRGERS B b, FE b
BREHC sk 2 3 AR O BEME SRR STz,

5. SIRAHE

1) HFLRER AR 2—b . =TV 7T —HPM, ;
ARy HZ— (HVl,;) OB%. KRRBERETSEE, 45,
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