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The Measurement of Airborne Particulate Matter Using
Different Methods at City Hall Station of Subway in Seoul
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samplers, PMi¢ high volume air samplers, mini volume air samplers, and £-ray attenuation
type dust monitor simultaneously at City Hall station of subway line 1, in Seoul. The
concentration of particulate matter appeared to be decreased at mid-night and reached to a
minimum value at 5 am.. It can be considered that the diurnal variation caused by air
currency due to the running trains and the moving passengers. A regular pattern was shown
in this variation due to stable particle concentration. The weekly variation of suspended
particulate matter concentration for different measuring methods showed same pattern having
lowest concentration on weekend. The pattern of variation between methods was highly
correlated but the concentration measured by individual method was fluctuated for the
measuring period. The concentration and coefficient of variability of TSP measured by high
volume air sampler ranged from 131 wg/m' to 41.7 pg/m’ and from 3.2% to 8.3% respectively
and those by mini volume air sampler ranged from 0.8 pg/m’ to 13.1 peg/m' and from 0.4% to
4.3% respectlvel‘y' The preclsu‘m level of mini volume air Sarﬁpler was higner than that of mgn
volurne air sampler.

Key words @ PMio, TSP, coefficient of variation

1.4 & BRAY7EY AW F AR (AFHFE A

14069& [#X 12606%(93. 12. 3D 9&td &=

FAFAME 27 AUy AuIFESE FHUX Ao A - Fod, 18F FUIEAYes

(TSP)Z A Yot Hao] ‘Ashazr A Hof i, HAHAE -4 FFHLE WY

WE7ld #ad AlgaAda AugEriex = € A T3 ok E=IF RAEXRY FF9)

A TSP gj4l PMp 552 3 ($H 13816%, 98. Ao Me AUF7] F9 HEx 3 v

1. 26)6}71 SE:ii=8 2 BE71E FAT ALY FUiEdYyes AA
£ Ay AAe izt &R dr] SHAYHL @ 3t A3t gt

A% A 91-73%(91. 11. 5)'¢F #AZA7]7) 9 1E8F TP A EF FUEHE F&

g2 59, AERHAL ol &3 1Al 96-8635(%. AFdPozA HA FAE AH AFgozn A

7. D% A -HAESY, 18 FUEAY, AL 3] W= lﬂE% ZRT 4 9 Wi A=

F TUIERY, BT BEIPY ToE Ho & T3t BRI, ey 5 e 4

Ak waj o] g & Joenz AHy Fi, AH



%"JLPEM]Ht 1991‘{301] 8- %"1‘—
Agges A8 olH dried A
7teh g AWAA DA FE o] WS
7VEska A {1, vF, 48, Bkl
Al o Yol AHEE A Y

A Mege AsE F A% 2779 ko, 1~8%
e AE EAFToAY AEFeM F 198 7 4§
Absk 19 087 470%g el o= m AT A& A
ASFAFANAE 1, 2, 3, 4540k 21 A g
AR Ay F21Ee =A2AY & e AWFAE A
@& (Indoor Air Quality Monitor)E A3
Zoll Avk 2t AsarE FE o] FH(1998

6) 7+ A Hx] 25 A= -4 Ewl ol =

oﬂ. F

71l Algrts =9 BEe EHIIE "o
ANBF71E =] AT diolgel& TSP 35
Abg-stgoh 28y, 18 FVEVE FAE

A8 71EH q‘d“’la‘ril 3}%1% o A E7E ol A €]

[\

Koo ™ oo
N

3
-

ML ol
to > T .2

21 NE AFH FAx L A 7T

FHzlel v AL Indoor
Monitor7} AX|=o] 2 s
R e, F%
HE 69 179744 1
2¥ 849 8¥47kAl 1

< 1A=E 197 64 2¢
Z_, }i a7 23?—4

r\!
Olﬂ
o S
o)
w
niE:
\l
[
(1
>
o of
pate

20 7} éﬂw—t— 1 74 FAA ole 27 A
o olgAo] Ha

F9l owrom 254 ARAAE A2 25
g0} edel Py A2 Fa W Folth 57
Far dFAF T FELE FPFOE U
e Avtel gk SARA 1 ANY 2T o
gazrel 37 ol%el 7by 48 Tolet Al
o 134 AFe Qv FE Table 13 21
=7 91X+ Fig. 13 2t

o)
4 ge o

"ﬂ‘ﬂ/l

Table 1. The present status of City Hall Station of Subway Line 1 in Seoul.

Supply Flow Rate

Ratio of

" , Exhaust ~ Number of
Total zArea Wamngz Room Platfc:rm (m’/hr) Flow Rate Supply " Air changes
(m’) (m") (m") (1 /hr) Exhaust h
: Ventilator ~ Air conditioner m Flow Rate P& foW
10,421 7533 2,388 8,160 236,040 246,120 0.99 6.75
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Fig. 1. Location of Various of samplers at waiting room.
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Table 2. Five kinds of measuring equipments for airborne particulate matter.

M o " Maker & Subject of Operating tlme/qam pling Filte fNum;ber

easuring Equipmen Model measurement volume mter © e?;;l:ment

. . Graseby 3
ghaf: lzrolume Air GS2380 TSP 24hrs/ = 1500m vahpitdmzag‘oo

P Ecotech 2000 9
PMyo High Volume . Whatman
Air Sampler Wedding 600 PMio 24hrs/=1200m’ WPM 2000 2
Mini Volume Air Metrics , Pallflex
Portable Sampler Minivol FMo 24hrs/7.2m T60 A20 3
B -ray Attenuation Weddi B-G PMio - Thr/1.08m Schleicher & 1
PM,e Sampler ne 10 wem schuell GF-10
Kimoto ,

B ~ray Attenuator* 186C TSP 1hr/1.08m Toyo GS-25K 1

* removed the 10 um cut cyclone
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Table 3. Measuring results of TSP and PMio by various methods(unit : ug/m’).

/m 771-Z]7]- 7(‘]24“,,] '7':\2/’ 201 uo‘/m’—% éj

TSP PMyo
parameter High-vol B-ray attenuator’ High vol Mini-vol 8 ~r¥&$;§;uamr
Mean=+S.D. 2150+ 20.8 1744% 270 1241% 183 144.3% 20.1 1424% 176
7 n” 16 17 15 16 17
minimum 180 1227 912 106.6 105.3
maximum 251.7 2085 1531 1755 169.6

£ -ray attenuation” : removed the 10 gm cut cyclone

n” : the number of measurement (but, 8-ray methods are 24hrs averaging data)
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Table 4. Ratio of PMio concentration to TSP in subway station(City Hall).

1% measurement 2™ measurement

PMy, 58.5% 634 57.9 57.9 63.3 60.8 60.3 69.1 67.0 66.7% 66.2 66.3 58.4 69.4 73.1 74.8 78.8 69.7

TSP = 100(%) 765 67.7 764 729 67.0 (n=14) 69.0 656 66.7 8.1 659 605 66.2 (n=16)
Mean£S.D. 644 + 64 669 + 55
min 57.9 581
max 76.5 78.8
Table 5. Precision of the measurement for PMio by mini volume air sampler{unit @ ug/m’).

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Mean 151.7 122.8 127.0 134.3 164.2 157.2 153.3 147.1 1556 161.1 156 151.3 1550 232.2 207.7 1745 ~
slt Range’ 27 52 89 38 47 68 88 66 53 89 64 55 108 109 131 76 -
C.V% 09 21 39 15 16 22 29 23 17 28 23 19 35 25 33 22 -
Mean 106.6 161.8 1556 121.2 122.4 163.3 153.1 1669 1755 142.8 117.0 122.2 133.0 150.6 156.8 166.7 136.9
112d Range” 88 98 50 59 08 30 86 48 70 49 60 47 32 61 45 28 25
CV% 43 33 19 26 04 09 28 16 25 17 27 19 12 20 14 09 10

Range ' difference between maximum and minimum.
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Table 6. Precision of the measurement for TSP by high volume air sampler(unit @ pg/m’).

1 2 3 4 5 6 7 3 9 10 11
Mean 2160 27148 2280 2484 2479 2399 2327 2322 3039 2846 260.6
Range 23.3 26.0 276 3.5 1311 339 147, 273 39.8 32.2 4.7
CV% 47 48 6.4 7.2 3.8 1.1 3.2 6.0 66 5.7 3.3

Range : difference between maximum and minimum.

Table 7. Regression equation between the values measured by various methods.

Measuring Method

Regression Equation Correlation coefficient(r)
X vs Y
8 -ray PMi ' PMyo high vol Y=0.79X+439 0.81
8 -ray monitor B -ray PMio Y=1.13X-149 0.36

B -ray monitor Mini vol V=1.95X-55 0.92
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Table 8. Results of Analysis of Variance.
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P<0.01

Table 9. Measuring Data and Significance between Measuring Methods using ANOVA.

High Vol. 8 -ray Mini Vol B -ray High Vol.
(PMio) Attenuator(PM)o) (PMuo) Attenuator{(TSP) (TSP)
High Vol(PM)
B —ray (PMio) 69.07"
Mini Vol.(PMio) 76" 2.53
B -ray(TSP) 74.18™ 5.11 258
High Vol(TSP) 94.56™ 255" 2296™ 20.38™

"P<0.01



238

5. n&F F7IEZ7]C

o

o A¥E Az Hxm
303.9£20.0 pg/m', H* 228+14. bug/mE 1}
gsten, B4 7H5 3dizte] A WY
A 41.7 pg/w, HA 131 pg/m’, BEASE
Hl 83% A 32%2 AWEE "wA <k
53T

U]L]_Q_a
o

10

HA 1066*+46 pg/m', A
oo 33Uzt &AW
HA 08 UE/m HﬂE?ﬂ—r-#

a7 3T 7= Z = Z =
TIERNE 1A 2 224 AlE 3

232.2%57 ug/m'
Hg 131 pg/m
AW 4.3%, #HAX

——————

.&
B o
RO

i o
=
Mo ¥ 25 mu L‘l

offt Ho uf?

E to

&
i

- e,

o AT @
AFHReM AT Aol AA=HY T,

. B3R, 1991, “thr/e g

I

433-441.

A, 1996, “FHSH7)7]e] FA 59,
HAF ol #8 2A] A96-865".

3R FAY, 1997, “19974 9P Gy FA} o
& ol HE

. J. S. Nader and D. R. Allen, Am Ind Hyg

Assoc., 1960, 21, 300.

. H. D. Essen, P. F. Wulfrath, and G. F. Koln,

VDI-Zeit, 1564, 106, 1191

. L. J. Purdue, 1987, “EPA PM)y Methodology

pp 85-92, APCA, (PMyp

Implementation of standards), California.

Agipaeliielitdlioll U SLAlIUdI U/ (O EBLVI g1

Requirements”,

. A. J. Hoffman, L. J. Purdue, K. A. Rehme and

D. M. Holland, 1987, “I1987 PMjy Sampler
Intercomparison Study (Transactions PMi -
Implementation of standards)”, pp 138-150, Ed.

C. V. Mathai, D. H. Stonefield, APCA, California.



