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Abstract

PM, 5 concentrations were measured using a cyclone, impactor (the U.S. Environmental Protection Agency well
impactor ninety-six, WINS) and optical particle counter (OPC) at a campus site located in Yongin for the period
August 2014 through March 2017. The concentrations from cyclone (Y) were generally higher than those from
impactor (X); the best-fit line was Y =1.22X +5.64. The ratios of PM, ;/PM,, ranged from 0.61 to 0.66 when PM, 5
concentrations from cyclones in selected studies were converted into those from impactors using a regression
equation in this study. The slope of the best-fit line between OPC and impactor was close to 1 at 0.95, while that
between OPC and cyclone was 0.72. After sampling, the flow rate in the low-volume air sampler with cyclone

decreased by 3% on average, which did not have a significant effect on measured concentrations.
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B2 EO 2 FoA YA EZ (particulate matter,
PM) 230 BEE BEE olg3 A= PP
(weighing) 2.2 1A% HE] &% o|th(ME, 2016; WHO,
2006; USEPA, 1997). 281} o7|A BEZL 8§47 &
T35 WS Y3, A B Y EF (regulatory
standard)& ©Ju|al7] wRo], ti7] & AlA BEE A
golA &7) 93t ek B o] &3} th=th(Solo-
mon et al., 2008; NARSTO, 2004; McMurry, 2000). ©]
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o wa} vh(semi) LY EFo] 9T F 52 FY &
Aol FoFstohAY A& 5] AlZto] Zof st Al
ZFHSE ¢7] oldtte 59 dE A &8l
Mot Aot A, g 4=sk 245 o
& W7} golelt So) o] Fasic

PMe] Z7]E AT YARee] Hesed, &
ol2Eol} YWEE olgal Aol HFo|THNAR-
STO, 2004; McMurry, 2000; Chow, 1995). $-&|ug} o
H AFAELS Ho|ZEF Wol o] 83Xt (Bae er al.,
2017; Lee et al., 2017; Kim and Hwang, 2016) %o
= dgy o]l&x AR Yr}(Ko et al., 2016; Kim et
al., 2015; Son et al., 2015). 22| Uie} t7] 2 AFAHA &
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712l 4AE2Y 7122 & USEPA(1997)& Q&
3ol weh(ME, 2016), 8745 S99 PM,; 48 &
oA ml= EPAS] AA E3xof wet /fEE WINS
(well impactor ninety-six; Peters et al., 2001)& ©]-8-35}
o} (Jeon et al., 2015), F7P| 2247 HAS 9t ]
o Z2A A E YFT1E WINSHTH(Lee et al., 2015).
e ST 7750l HolEE Z2 YHEE o83}
I o= o5l gt 54 AE Hlug At
7] ojgot. e o3t YARYT} o]2Her
A o] 7hsstar AR 54 Anet: & YA|sh= H|
Hto], o] Z 22 WF {50l EFst7] diol o
AEYE Y] Ysto] 2As= Aoz dHA U
(Chow, 1995; Hering, 1995). 3}X|4t, o] 22 A=
A o A&} o] YA7L Flof 7|R7E wehrte Y
o] Yyehhr] grom, 3 Aol Wi A dAE
THo| AT = qlol ddFeE g ¥ YAE
SR = k= Aol o

YRfol o3t Hlo] AbghE o] &3t AFEEE 4
St WS wmEa, M, w7 §oldt 7
Zo| A= o]go] 511 §lch(Lee et al., 2016; Song et
al., 2015; Yu et al., 2015). ©]5 = GrimmA}le] EDM
(Environmental Dust Monitor) 1802 2011 =)=t EPA
o A FEM (federal equivalent method) 22 %21 =Tt
(USEPA, 2016). A71% &1 X3t gt=e=old
stu SEEAHL A= 20149 897 20174 3¢9
72 PM,s EE, Hol2E 52 YHHE ©]&3}9
ZE2 SHsAY, F3rYAAS7] (optical particle
counter, OPC)E ©o|-&3to] ZA}3It PME] S o]
M BEEHC] FolAA gouz o dAFoA:=
o|59 54 AAE HluwFgo =N AT} Aol =

Apsheiet.

AL GRFol st IR AT A ) 53
=2l AATstsr 24 (127.27°E, 37.34°N, stz
167 mOR, 4 NHORRY FFA AAFY
WP GEEOE o 35km AL k(Y
o] AHAQl F - M W AR Xk gl

2
NZBORE 43 FEo} 31 FHlo] AR AR
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Fig. 1. Location of the measurement site in the Global
Campus of Hankuk University of Foreign Studies
(HUFS).

I} FAA, A7 28 A A Fo|th

#o] Z2 (URG-2000-30EH)S 1T H|EE TE o
A2 A&%F F7IAF71<}, dHE 2 WINSE 3t
g 3 AEAF7I (PMS-1IDE o83t Z42 A%
47 mm H|E2E HE| (Zeflour, Pall)ol] PM, ; A|2E 244
7 AR A2AH A, $ DE= wAA
A 24X7+ % & A 214 (Ohaus DVG215CD)E ©|
23519 0.01 mg7kR] At L 16.7 L/mingl
o, dHEE 2R LA fFFS AR
2 AAZE A5t A fAET Aol2ES
A A8 ARV FFE AR A AT
Al (TSI 4143)€} AHAIE 0183+ 16.7 Liming %3
AL, A2 FH Fof SAsto] HIE AT

OPCE #lo|A FA9 Ao 2R AAE YA
A T 1F9 ZAR AABEEZ REE oE

A AFs== AT (Burkart er al., 2010;

Grimm and Eatough, 2009). ©]¥1 <322] OPC Grimm
1.109= 3F3HAS (optical equivalent) Y7 0.25~32
um W AE 31 YR Lpro] ZYshe G
1.2L/mino|t}.
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Fig. 2. Correlation between concentrations measured
using cyclones A and B. Solid line denotes the 1:
1 line. Dashed line denotes the best-fit line, for
which open symbols were excluded because the
differences in concentration between cyclones A
and B were considered too large for collocated
sampling. The equation for the best-fit line is pro-
vided in the upper-right corner, together with the
correlation coefficient (R) and number of data (N)
for solid symbols.
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717t F 559 MO|FE AR 24X PM,;5 A
JHetEoH, 11742 Ro|ZE A% BE 54
125 AFHATH #o|ZE A9 BRE 543 5%
ABAS 093, A FHA9 71€7]E 0910]%
Ao ZE A% BE ST 59 A2 TAHL
27 QFATH(rtest, p=0.591), Y¥ ARE B
tol7b ZtH(a " 2). o]l whet 2}olo] B3 &F
HALE 2ARSHo] HotEoh EHEAL 34 o4 27
AL & Hax(collocated) 4] HAAE B
o7 Hol 27} ARE AAsIt O A, 4
A9} 71277 09602 Zopgon, AT 254
pg/mol| A —0.40 ug/m’2 243kt
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Fig. 3. Correlation between concentrations measured
using cyclone and impactor. Solid and dashed
lines denote the 1:1 and best fit lines, respectively.

Az o] & o] &3ttt olu 17 294 A, B A}
o7t & ArE FHol AYHA g2 AoE @d
sho] o] 85tR] ghskth. ol 22T AWE Y AL
L 0928 =9xut A FA 7177t 1.228
A AHE 27 gt

1% 4(a), (by= ZHZE OPCS} Ko ZE, OPCSt A H
B ABAdE AR Aot} ABA = (a), (b)7F
A9 Zoy, 71€7]& OPC-Ro|EE0] 0.722 12tk
Z+e Hhd, OPC- YHE = 0952 19 717t o] ¢}
e A= 47 94T 5= U=, vl EPAYA
FEM2 2 £:¢15 EDM 1800] o &322} OPC Grimm
1.1098 ET2 8} 1 (Burkart er al., 2010), 0] OPC
PM, 7} WINS PM, ;o] A-88E 9u|st47] wf&o]
ok 2y 39 304 Ho] 22 vt dUHET
£ IF 4(b)olA OPCH AHE Y] F=7F FAKE
7hgroll, 19 4(a)oll A #o|EE9] =& OPCEL &
I a9rE 7]1&717F @ekt
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Fig. 4. Correlations of concentrations measured using
OPC with those measured using (a) cyclone and
(b) impactor. Lines have the same interpretation
as in Fig. 3.
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o] Zastd (1) Ko FE9 £ U7l AA =HF
ol S7F 4= AL, () A=A F B9 F7IFe] EA
Hug &7t S7H 28y URGOIA AlEste
Apzo] st F7F el g B YA-E oF 2.6 um
2, 20|17} 0.1 pmo]| &35}tk (http://www.urgcorp.com/
index.php/products/inlets/teflon-coated-aluminum-cyc
lones/33-configurations/153-urg-2000-30eh). (2)&] 7
© 79 249 Bo|ZE &L 9% 16.7L/minS 7}
Aol ANSIAAL, BF S BRGE ol g5
L= G 42.7 pg/mol| A 43.6 ug/m’E 2% ottt
Hol2Ee FE7k ¥E Aoz f3e oua
Ag 2197 5] B vusha, 4% A4 &
e Teste guest S ot b 37154
o Aol2 2T duEY FE Aol FAHORE
Wehet whE (p=0) TE< =] T PM,/PM,, ]2
ChAl @ W A gkt Aol 2ES o] gate] SEd
oA PME =43t Ghim and Kim (2004)3} Won et al.
(2010)6] 4] PM,5/PM,, H]7} 22} 0.859} 0.87~0.94%]
o, PM,;& 852 pg/m’9} 41.5~49.9 pg/m®, PM, =
724 ug/m’*e} 39.2~432 pg/m*Ar}. o] F PM,, B=
£ 19 39 A4S olg3tel QuY SE W4
W, ZkzF 54.5 pg/m*e} 27.4~30.7 pg/m’7} =] PM, 4/
PM,, H]&= 0.64¢} 0.61~0.660] Ht}. 0|2} 22 PM, ¢/
PM,, Hl=, vls 59t SAF AR 0.70Hh
IR0k ol X199 0.38~0.53% ¢}t =31 (USEPA,
2004), 8 =AA 99 0.64~0.89, AL X H2] 0.61~
0.879| A= 2 Zo|t}(Van Dingenen et al., 2004).
Ty YA Kol 28-S ol &3tHFlE
Kim ez al. (20062)0] 20024 12 NZtjo] 4] ZAst
At A= PM,/PM,, 87} 0.770]Q3, Kim e al.
(2006b)0] 20024 SYEE 2004 7L HLAY
ol di AlE EAT 2HeA= 0482 HYTh
ojfl AT (53] AolEE ARE, vl A7 FE
54 2HE ol &SHRAIR oFF 2 AFHH oz A5t
= Ao FFE ALz fwETh PM,/PM,, Hlo A=
PM, & 2AFSHA] otths A= F9g dart Qi

71= &Rloll AAT d=xToitisty ==EH



5204 20141 SYRE 20179 39714 Mol FET
Q19 e (WINS), OPCE o]-5t0] PM, & 274 3-9{c.

() Aol FEo2 34T FEW9} dUEz 34
T EEX)9 FH FAAL, 71&7] 122, AH 564
ng/m'2, Mol ZEO R Y FEIF wUh dUH
o] ol AIUsHA Ao © vlst] Ro]FELS Al
BRF F FFol v Ropgloy ko] A%, f
T HEE 1YY B 9 & Aol HS St
i

(2) 25 Aol ZESL ol8T 47 +=d A
A PM,s/PM,, H|7} E9ked], ol Ao ZIHg o]
£3lo] PM,; 3= E $ASHH PM,/PM,, H]7} 0.61~
0.660] =3t} o] gt ml=oluk FR oA 23 Aol
A2l o] wlste] FE Hoz HAZ| 9
S AT £ 42 (Choi et al., 2014) ?4_‘?_@}6}7]
o= 37 A77F skt

(3) OPC ()2t ¥ E (X)9] A dAAde dHol
6.79 pg/m*o| Yo, 712717} 0952 19 A5}
PM,;7} 4B E 7|Eo2 BFod g, +5=E 4
FErE e o JIE ASste s E
Q=T AFE AT Aoz A= It

(T
4w

ZAtel 2

o] AL 7|AH “7|THE} A - d& Q 271
A2 9733 A (KMIPA 2015-6010)2} $h= 9]0t
lw Wsled T Ygoz gLt
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