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Comparison of the PM10 Concentration in Different Measurement
Methods at Gosan Site in Jeju Island
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Abstract

The reliability of the measurement of ambient trace species is an important issue, especially,
in background area such as Gosan in Jeju Island. In a previous episodic study, it was suggested
that the PM10 measurement result by the gravimetric method(GMM) was not in agreement
with the result by the S-ray absorption method(BAM). In this study, a systematic comparison
was carried out for the data between 2001 and 2008 at Gosan(GMM and BAM) and Jeju city
(BAM) which is near to Gosan. It was found that at Gosan the PM10 concentration by BAM was
higher than GMM and the correlation between them was low. The BAM results at Gosan and
Jeju city showed similar trend implying the discrepancy at Gosan was not caused by
instrumental problem of the BAM at Gosan. Based on the previous studies two probable
reasons for the discrepancy are identified; (1) negative measurement error by the evaporation of
volatile ambient species at the filter in GMM such as nitrate and ammonium and (2) positive
error by the absorption of water vapor during measurement in BAM. There was no heater at
the inlet of BAM at Gosan during the sampling period. Based on the size-segregated
measurement data, it was identified that the evaporation error was minor, if any. The
relationship between the two methods did not vary with the ambient relative humidity. Thus,
at present, it is not clear why the discrepancy had been occurring and when using the PM10
data at Gosan, one should be aware the possible errors.

Keywords : PM10, S-ray absorption method, gravimetric method, relative humidity,
evaporation error

Corresponding Author: Yong Pyo Kim, Department of Environmental Science and Engineering, Ewha Womans University, 11-1 Daehyundong,
Seodaemungu, Seoul 120-750 Korea Tel: 82-2-3277-2832 Fax:82-2-3277-3275 E-mail: yong@ewha.ac kr



422 SEFEEIL H19H M4z

LA EZ

M

O
o
B}
s
rlo

AeHom elzlste] SAT 87
CEEREEZEREELE

i

2 o Hu m to mlo of
oflt
oX
ofr

F

iG]
=
;O

N
o
D)

ro
iy
A
N
N
=2
i
X
L
iy
1
o
of
ok
tjo

=
o & orfo
__)tl“
N
i1
k1
R
Ay
ox
b
rir
ot
rU:
F1
olN
A1

e
>

ARl Qi AA| e A=A H
7| A=A A ol thgt ¥}
F3ol Aty 1. TS A
£ AN AFe EAFL o
(&9 33 17, 57 126" 10)°
= vitke} s oA
g o A8k ot
HlaA A v Al
A o] &3 Q] A
Zof §A13) o] F=rolA ol e LHAEH
o] mYEof| AHgslHArimoto et al., 2006).
SR 63 F shUE 1
17to] Ak, et 5=
el Yol
= F83 AFRE 2o|7] uwfjFol
A o] A=) QgL A &
AR = o] Thefst 7| e HEH
9)thPark et al., 2004; Kim
al., 2009). 1 7} shtbe oA E o] &3t
F2AH o7 PM2.59 PMIOEEES &H3H=
Zoltt, T3 20019 1€HEE T4 SH Ao =
7hif A &g o] AAE o] WEd F4HHOR
PM10% %S 24511 Qi)
20059 10¥3} 2006 19, 499 njAHA =

o 4o rE e o v 2
it =53
~| Ty ©
0EE
LRy H2
i s

-3

o

B

ro,

H o
=2 Ho
o)
H e
X ofo
ox of J
<>.\_’.rjgZ
oZiL
o o

K=o

>,

) g o2
e

OE i

N
_Orl"
El
bo)
=

e
o
B

o
E re

of
il

o
i
i
o
A
N
o

Jo i
ox,
B
=2

jin

O o Hr W rr = H
B »e i
o b
2 S ifo
©
DO
IN' L ox
ot

o

N

)

r.l

oo

kol
o]

2ol B
I

T
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HAI FYRAYOE ST AP T} )
A 2Rl el B0 SAT AR E
7t £ Rolg RAHFYIATY, 2006, 27
717k Bk e §AES ol g% 4RO Be
46.14 pg/m®, FHEAWY APrro] PFo
23.07 ig/m'2 FFEAWo| o }e SES el
Wt GleF, 3 el Ale] 27 X7 AR

AP Belo] of® AR Walk Reo| Fast
o} o2 Sof ofef AFelA TAkA o] HAA
S5 gol mdy ARE AT, g Z4g
of Azl o] Hrke Ante] A%o] U A
skl Bastet wrebd] mek 4717k 20014 5
U¥E 20089 6WHAY 273 4EE ol§3te]
el Hol2 wAska, Sel UE W
9 Aol qlek olat %
910} thaf obts Flo] o] AT HFolct,

. 24 1&g

A FAH R AMEShE S-S ek S
& o] &3 AWM (B-ray absorption method,
BAM)S.2 7] Fofl F3tiL Sl= 27 10 pmo]
5t YA 29 16.7 LY fFe® 147 53t of
TA| flof| AFsto] wletdg FpA|A AR el
Ao] ofpA] 919] S Tk of S - 2EEE
HEF o A= Avfsie
AZE YAl gt &o] AFgA o' SHE| e
o] A7 =the Aol Sl Wil ofukA] fiof
Aol kY] Aeks A 274dst7] wizell WA7}
|

i
|\
ol
o
ol
rlr
ol
i3
o
luj
=

6—/\—6—]_1_:_ A H
=] L_ jL

uebA FRoA= F71RdRel 7HE71E A st
o ;o o3k eA4E Eol= =gs XYt
t}, ole] Hjg A (Gravimetric method,
GMM)-& A E ol-g-8te] Al &2 H5-of 484
HEst A% 25, F% A I ARGE

)



JA2 - ygE - YHE

[ HFEE 1

A ZFA0| OMHEX| S| ME ARs= Hw 423

o] W2 7% 96A17h) AIAE o]&ato] 1Y T
B A &S AFH st 54 A1} o A 2ot 24
FFE o835t YA AFsrE ALRITHEHY
ST, 2007). AAE S(2007, 2009)0] ¢1A
011*1 Y3t ArAnel whEy FERFEA Y} wEk
A FeH2 A9 T2 Aitg Holi glon A
741T )%= 0,988 - =okch E5F AN} npxkzt
A& fiet7to] §Agt =7t v A w eS80 W
oA 20099 1~109 HlEH S5} S
4&4 qux}g_,] 7;”;(431 /LI-J,}H ‘ﬂk]éjq— l—:&ﬁ]
@7} 0.958 & o2 Ugthais 5
2010). AT o]= HERA F=Hofl U5 7ho
o]FolA SroflA] At Wgtd F4He o] &

SB QA2 Heks}gl7] witolTt,

At A FEFEA O R A F et At H|
Bt F4r 9] SAgke] AkolE UEfliA] H]ast
7] $1eF A I{P% T FAo] SAlo] o]Foixl
2001L4 5UFE 20084 6971A] ot TLARe] HE}
A FeRle 20084 %_ A 7ho] AA]
5]04 o UE(OI]/\]-7}- J /\]) 20084 IE]

FErol EFEo]

O:

I

4> Mz of

E1 +r
oo 0_:1l H
GQW}ZH Aol =l ot
AL Aojc}
AT A O] FRHEAUE o83 wAHA|
< 10 pm o5t A= |5
Z 39 ¥ dFulg Aol2E4] 2-AA(URG-
2000-30EH), HEE AE9| ZE(Sarvillex—
6T-473-4N), A3 &= ¢ 16.7 L= 245}
Z5 AAE YA 223 Acritical orifice, BGI-
S0-10), 283 1/20+8 FHZ(Dayton model
423392 T A 54718 o8t S4H
AUTHOIFE, 1999). TFEA o= S4T nAd
A AeFsEe A E Fote] ol Pl o
ok oFol o] T w5 B|7F 30%014 Aol U=
A7E AQJstAthPark et al., 2004). HEH &
SHE B 167 L2 RF3 147 FAdgte s
E] 24A17F HH-S A5ttt & o] =Ho] o
Ashe ol % 2167H4 =472 59 vetd
FouT SR A% ST 2 vustc

1 o

ol 17.862.2 o} Hetd FHo] SaFEAH
< AHgSt @JHE} EH=AS Y
F 12 wgpAd X
Aol gt %‘—4 @E%‘ Wi sk, EFEA
A AR fgolct, wlER G4 o] SR
Brp 52 8 UefY S49a12] A7t
2 #sh= ol & 4= §l%ith 2002, 2003, 2006,
20079 2271 100%°l 717k A== HEpA &
FHjo] FYEAHELG Z 8 Vel F
o] BtsE] ikom Eﬁlmé %946*21 7

& A & S, AEe 95
*1 HEb ST FRANY B Es e

owa BA ] e Fe] <l 54
o FYRAYNT BN $O FEE 1}

ek Wato] theA] UeRty] g 247t

250

200

150

BAM (pg/m?)

100 A

50 1 y=106x +17.86

r=0.57

T T T
0 50 100 150 200 250
GMM (ug'm?)

Fig 2. Comparison of the PM10 concentrations between BAM
and GMM at Gosan



424 SFTESFIH H19P M4

Table 1. Comparison of the statistical value of the PM10 concentrations measured at Gosan

(a) S-ray absorption method

Year 2001 2002 2003 2004 2005 2006 2007 2008
Mean (ug/m®) 35.45 54.15 45.77 42.98 62.81 58.73 46.05 58.43
S.D. 17.41 47.83 19.6 24.5 21.56 30.1 17.62 23.84

N 28 43 29 38 3 20 34 21

(b) Gravimetric method

Year 2001 2002 2003 2004 2005 2006 2007 2008
Mean (ug/m®) 26.88 27.93 21.52 32.02 35.87 2891 21.58 46.87
S.D. 17.4 13.31 12.47 11.58 15.35 13.43 8.22 24.97

N 28 43 29 38 3 20 34 21
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Table 2. Comparison of the mean concentrations of the size-segregated particle composition measured at Gosan between May

2001 and June 2008 (unit: 1g/m?)
NH, Na* K" Ca®t Mg | SO& | NOs Cl | nss-Ca®* |nss-SO4%| Mass
TSP 193 211 0.43 0.54 0.31 7.39 259 1.82 0.46 6.86

PM10 1.85 0.47 0.22 0.19 0.08

4.88 2.05 0.37 0.18 476 27.69

PM2.5 1.59 0.39 0.19 0.15 0.06

4.09 1.53 0.28 0.14 3.99 21.83
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