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Abstract

Subway has been used one of major public transportations because of overpopulation and
heavy traffic problems in the metropolitan areas. So, the air pollution has been serious. In
this study, continuous date of PM-10 (particles with aerodynamic diameter < 10im) and heavy
metal concentration measurements for winter, spring and summer. These measurements have
been carried out in the outdoor, concourse, platform, tunnel. The study results showed that the
average seasonally concentration of PM-10 particles were 14157pg/m' in winter, 129.34ug/m' in
spring and 122.73ug/m'. The average concentration of PM-10 particles at indoor higher than
outdoor. The concentration of Fe, Cu, showed the largest peak concentrations during the
respective season.

1.4 &8

EANAQFY #%F 2 Yz A% 25 F w29 Hdv AR ARE =¥A Y. FE
AEFToz Ao A SHL AgH 2FAE BFEn IR F71A 59 A=z EA
7H e I3 Nede 2¢dez I o4 + e AL AR Jdet AA
o] Abgol Frtgdel wer 2 sz A XA EITLY VA BA AR HAAHAn 9l
o AstE QA BAEAE BriNAY =F8 ¢ #rgd g nF, 34 -§ATgy
AA, duA dek AL AE9 w3, gRIrle ARFALE AF FF Fo AT IV
2 A9 AFIU HAF AY 249F79 A&GHdd BE FUNE AFEAR AHHR
At £F G vl A d3lE AP SFA BE ok dvARIqAT 1 ¥
g7 Szl Srind g gego) A dFIn Yok

AstAe] FUE dBAE F2 YUFT YUY FFE A (suspended particulate matters)e 2
A717F ZolAd wal EHHo FI3H FFE& FEo) 4A dojdr oY% F{HEM F AA
o) 10mo) 39 e YAEL JAY v & A R AH AR FFE AEHY dRE
(acrosol)’ &4 Hsolxn] £FA EA(respirable particle) .24 QA F¢Y & o, A&z

+ 2o HAlnA
w AE7jeATY ATVH AZATY
we 20BHYRT T4

- 389 -



o] AFE7F A7t 5o s T FLAIE AL & A UAHBuell, 1967).

ole] & ATFAE HAUA(PM-10)s} vl AR o] £F = e F8 FFE(Fe, Cy, Pb, Cr
)€ 53, BAT2A A=A AtAATRY AHE dlETRe SEE A% AFHHY ¢
€ AYdcd 71BARE AFIA o

2. 474y

21 N3l 2 F37%

Ng9 53L& 3344 A FyP3Aed, 134 4L 20033 29 38FH 20033 2€ 11974,
23t &AL 20033 49 7URE 449 159714, 32 FA L 20033 79 8UHH 7Y 1747 A A3
A = AAE FR F olEA4F, FEUT, BYF & nd AF(AxA, B,
CxAdlA &4z 370, 270 JAh&tdch. 22la &3 A 97, g, €724, elde dides
FFALE ZAEA
22 NEAH Y

AW Ee vl AR (PM-10)9 viAdA e E£38 FRFFE(Fe, Cu, Pb, Cr5)e A7)
et FrYEA AAol 10moldty AL X 3SE mini-vol potable sampler(Model 4,1,
Airmetric co., USA)E o] €39t} mini-vol potable samplery &3¢ =78 R A (particle
size separator)$} o #7](filter medium)E F3&AA EFN9 FE(impaction)d] <3 Ecl
oA e AR (USA, Gelman Science Co. Model T60A20)8 A&d4ew, X3 +% L 5L/min
o2 fFA8d, 4hrES 97, £, g4, B FIAA ¥ Im AGE D AN
F3ts o '

2.3 49y

dze X FESE EML AT AHE BEL vlF EPAYNA 2AE CWA(Clean Water
Act)9] microwave A& 2}A X (Questron Co. Model Q-15 MicroPrep) & o]-&3ty Aoz =4

¢ FY3Ah. FE4 B xPdE AN8E F4 1I0mIE 7§ F power 4, 594 &z 584
DA AFtEY FFE AEE FEs9T At Bd AaE Agdga d7ALA
ol ICP-MS(Model Direct Reading Echelle)& AM838td F8FF%(Fe, Cu, Pb, Cr)S £43%
7=

3. 25 ¢ »%

Bl 453 AAIFFTY AskE AxA, B, CxAddA FAHE o AAAPM-1009 ¥
FEEE Ydebd Aot} 14 &4 A BERAe HF vAURA FE7F 14324/m ez 7
BT, AxH K9 A 370 A4 F 1977w/m e /M 58 FERE BAG 8 Yy
PM-10 &332 713X1Q 150ug/m' (24413 BH#)S 233 FAle AA 34 A9 F 2854
A4 F 29%H1¢S dehidd 234 &3 FAE RE AR SH9 HE QoA M g2
250.42ug/m O.2 ZAHUT, B ¢ AxM K9, C=A DYE AYsn BE APAA A&T
N1d 7188 234890 Cx=H DY HYL 6845u/mE ¥ FEE YR Ed ol ¢
go] 2oz EY ¢ dxedo] Y R At n FHEY 3% FFH FFH AxA9
190) 22542ug/m2 71 &L vlAdA FEE YL ol AxA F 199 fFUT o
WFE o 20000822 g gx, A Fo 47t 3= A 49 AsdEd. 4 £3
A BESEE 13 E2RAAE 97] 91.86ug/m, WA 13283/, 7% 141578/, B
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16364ug/me o2, 23 £33 97 9897ue/m', WFA 101.00pe/m’, 737 129.34pg/m', HE
13468ug/nt, 32+ 3L 7] 80.46pg/m', AFA 69.02ue/n?, S 122.73ug/m’, B4 145.34pg/m'
£o2 FEZE YEAT 1A, 23, 33 S3E 3 g vAEA FE7 £330 vy
WA ZAHAEE ol AL e AF ARAHA d}S ¢A 43T YUl c8EF29 7t
7to] fA& 9ol AR Frle FYLz & FEI WE Aoz Alsdd EF HEAM F
E7 7 L olfre FE 87], A YIS R AL F HIET 809 d4Ey FEIt ¥
A FAHJG A4,

E 114, 24 2 33 &325 uAARA(PM-10) BT FE

(unit * gg/m')

AxM | 84.08 |126.04]139.12(156.38] 83.45 |138.00|164.33/190.76] 79.77 | 69.66 |102.32{172.71
BxAl  [110.68/138.83(152.47{170.98{129.79/109.14(150.55/144.84| 87.60 | 54.22 [121.43{111.13
CxAl |80.81(133.61(133.12{163.56| 83.68 | 55.86 | 73.14 | 68.45 | 74.00 | 83.19 |144.44|152.18
WA HF | 91.86 |132.83|141.57]163.64| 98.97 | 101 |129.34/134.68| 80.46 | 69.02 |122.73|145.34
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B2¥ AxA, Bxd, CxAdA F3d v A9 (PM-10)8] Indoor/Outdoor ratio® ety A
ojthk, 2 &£AAI AxAoAANY I/O ratio7} 181112 713 £ ¥ &L BYT 23 249 CxA
M wAAA] Tt AR A7t g4 FHHAAY. ol EAZA 97 FHe NE2AE
FAHFO A HAE bR FYo] ¥ Aoz AuHr. AAFHoT nAARA )t Agu
Azt A EA50] AEA Astdary @r1ad MY EHHA Bwe] FYPol A2
AAolt A '

E 2. 12, 23 % 3% F3ZH v AP (PM-10)9] 1O ratio

(unit : pg/m’)

1353 13251 | 84.08 | 1.581 | 14565 | 11068 | 1.32:1 | 13337 | 80.81 | 1.65:1

2254 151.16 | 8345 | 1.81:1 | 12984 | 129.79 | 1.00:1 | 7311 | 9763 | 0.75:1
3253 899 [ 7977 | 1.081 | 8783 | 8760 | 1.00:1 { 11381 | 73.00 | 1561

¥3& AxA, B, C=M9 &4 ZAHAAANA 248 F8 TFE(Fe, Cy, Pb, Cr)e] HTEFE
& JeEhgd. 13 &3 A3 AFe)d AF, AxA I90] 3468ug/mE M B F£AE BY
I, FHCWY FA4e A 24 F AxMo] HEFFEEAN 43 A 2AEHJY. 23 24 2
AAG ol A(Fe)ol 10.77ue/m', T 7HCu) 021pg/M .2 13 &3 ARG ¥ FE & B
At 33 FRAME H(Fe)d ¥Fx7 14 24 £ vd F 10AFA=T FAAAed ole A
AAQ APl A Aoletn FAHATN olof Wi FHAHA AL ofF WHAA ket vl A
HA(PM-10) BE5s =9 449 $34 FEE AT o § Aol F3¢ AadAde gle R
o2 JERd AAHeZ HFe)d} FH(CwY F=7t v o ol g +3hoz
g #Ads QA9 vl AYHA vl Fo g3 L FEE Yl Ao Asdy. =7
ALHUA FA)} T84 =7 2 & JEhE R AF SAY ) A, @RF
Toz A

gPb)Y AL, 13k 471 F¢ CeA HdolM e FFgho] 529uw/me s g mAug ¥
A ZAEHAR 23 5371 9A Cx=A HAdA 476p/m2 S8 Yete] ¢HPb) A&3F71E 7
39 3ue/m e 2Hso FAEHAL, 33 FA7IL A= CeA B F(Pb)FEETt 0018
/mE JERIRIE ZE(CNY ¢ AAPFE o) 13 FAVANE 0.14pe/m o2 FHHUL, 2
2 &AM 031lpe/m’, 3% FAANA 015p/m 22 ZAHAG. A =AM & FE @E YE
UWAlEe RS ZECr A4 AdAd AHAHA 4HE AL + Yves WM B Y3
A 47t 9Lt Alsdn
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® 3 Z 394 338 72 TS HIFE (unit : pg/m)

97 . : . )
341498 0.02 | 0.38 [ 0.17| 7.41 | 0.16 | 0.14 | 0.27 | 0.18 | 0.01 | 0.24 | 0.05
$77%)23.24| ND | 0.54 | 0.23]15.78} 0.06 | 0.24 | 0.06 | 1.70 | 0.02 | 0.80 | 0.10
ElY 126.87| ND | 0.78 | 0.24 | 35.58 | 0.15 | 0.78 | 0.38 | 4.87 | 0.03 | 3.48 | 0.64
9]7] [ 250 | ND | ND | ND | 4.36 | 0.08 | 0.05 | 0.12{ 0.29 | 0.02 | 0.18 | 0.13
Al 4231 ND [ 008 {001]619[0.13]007 | ND | 1.03) 001 | ND }0.02
%747 15.73] ND | 0.31 {0.07 | 9.80 | ND | 0.02 { ND | 2.27 | 0.02 | 0.39 | 0.10
B4 |15.16] ND | 0.26 | 0.35]13.85| 0.09 | 0.04 | 0.06 | 2.56 | 0.01 | ND | 0.02
9]7) | 329 | ND | 003 {006 273|012 | 004 {001 ND | 001 | 097 | 0.13
W3] 9.13 | ND | 0.18 | 0.16 | 2.80 | 0.23 | 0.05 | 0.06 | 0.53 | 0.01 | 2.03 | 0.21
7731476 | ND | 0.41 | 0.0223.29) 0.23 | 0.41 | 1.00 | 1.66 | 0.02 | 0.95 | 0.10
E]Y | 8.05 | 5.29 | 0.70 | 0.09 | 6.96 | 4.76 | 0.68 | 1.73 |'1.51 | 0.01 | 1.27 | 0.22
AA®F |11.94| 0.86 | 0.31 | 0.14 [ 10.77| 0.50 | 0.21 | 0.31 | 1.38 | 0.02 | 0.91 | 0.15

AxA

BxA

CxA

4.2 &

£ 47494 RAA, ARAPM-10)9) 13 A3 IV AZIEXNE 2348 FAeE AA
3 =4 F 29%E UElN®, 23 &3 dF 9% ALFRY Bl =24 SAHNeH 334
27 A 18%2 vEidoh A, 12 3430 AT EE 9)7] 91.86p/m', 4 132.83ug/m’,
273 14157u/w, B3 16364pg/m' 2 Ve D, 25 2423 HAasEE 7] 9897uy/m, W
A 101.00pe/m', 773 129.34pe/m’, B2 134.68ug/m'Z EFHA 2, 334 &2 217] 804648/
mw, WA 69.02u/m, 727 122.73pe/nv, B9 145.34pug/m' el AA, X 3L HA A Q] vl A
w2 (PM-10)E AYEc AYrl & 58 wid. 4, drie dAdy F345E A(Fe)d
FECw9 =7 vl & #XE YUz, ALFAAEFA) B AFHQA, 33 £A)
2ot B4 2AHAY GAA, ojAHA(PM-10) d¥5=e vzd | T34 y=e LA
FEot F3F ARBAN Qe ¢ 5 dY

97 2A=RE A3 AUITRe Gr237 dAdMs HEA $AFAA &) wEH
AN Aol $MEoo & AeE AsHY, AF WARAPM-10) B F8 FF5E 244
& &7, 248 AT VA fAde] Boddn Atgd
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