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Introducing SPARTAN Instrument System for PM Analysis
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Abstract As the need for PM type observation increases, Surface Particulate Matter Network
(SPARTAN), PM samplers analyzes aerosol samples for PM mass concentration and chemical
composition, were recently installed at two sites: Yonsei University at Seoul and Ulsan Institute
of Science and Technology (UNIST) at Ulsan. These SPARTAN filter samplers and nephelome-
ters provide the PM, s mass concentration and chemical speciation data with aerosol type infor-
mation. We introduced the overall information and installation of SPARTAN at the field site in
this study. After installation and observation, both Seoul and Ulsan sites showed a similar time
series pattern with the daily PM, s mass concentration of SPARTAN and the data of Airkorea. In
particular, in the case of high concentrations of fine particles, daily average value of PM, s was
relatively well-matched. During the Yonsei University observation period, high concentrations
were displayed in the order of sulfate, black carbon (BC), ammonium, and calcium ions on most
measurement days. The case in which the concentration of nitrate ions showed significant value
was confirmed as the period during which the fine dust alert was issued. From the data analysis,
SPARTAN data can be analyzed in conjunction with the existing urban monitoring network, and
it is expected to have a synergetic effect in the research field. Additionally, the possibility of
being analyzed with optical data such as AERONET is presented. In addition, the method of
installing and operating SPARTAN has been described in detail, which is expected to help set
the stage for the observation system in the future.
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AR = 371 Foll Hude o 22 YA
& (Particulate Matter; PM)S &3l of g &2
Pl w2 FHO F=It 4de] Geblch(Park
et al., 2003; Streets et al., 2009). £3] QI+ =7} &
e o] 1xeslz Qe eHEA ] wiEHge] FUt
Sholl wl2h(e.g., Fenger, 1999), PMZ &t A}3]ofA]
T2 Q191A wiEdl o3 tr|ede] HER vy
o] $tth(e.g., Costa et al, 2014; Zaman et al., 2021).
PM YAke] Ao wet A7) A717F 10 whol=
A #Rl PM,o 2.5 vlo]| A2 RE BRI PM, ;s
2 FEEth 53] PMyse Hd S 27 AS S8
St 1o 2 FIITHLi et al, 2018). ol= Z7|7F 2
PA7E e AFeEd we] & YAHT 2 F
FHA o] W wiol FalEde o ol 2
nom, 2 YAA7|Y W 71AAZS] F57H Y
417] wjEolth(Hsu et al, 2016). A2 PM,52 &
7 4% vE 210 vlol AR 3] FUHE wf A
A A F3he] 9 ] 2%7}F TUeh
= ARdo] ZAME 7% SFATHKEL 2013). ©]1X1E PM
o 71097 AFPH T A Q1R A7
8% YIS 7AER 12 5L A8 olslst
a1 geke gt 9l

PM,s= T2 71A LAELAZRE t7|F sg)
WS 55k 221 A0l ©Jall F/3€th(Lingjuan, 2015).
PM,s5 AXRAT7I= O3 AFEdde itstE,
Aasbshs, hRyol, 3 f71sljtE Sol =
dl, olol Wb HF PM AHEo] ik, A &
© 2 vehdthKadowaki, 1986). ©|# 3 FALAES
Felshr] HaiME 3718 AH AFE BAske 37}
dol Fasht, 71Ee] 5l PM #5HoEE T
7b itk =@ gee] ollojsE] oK Airkorea) AFE
o] w=m, A FHollA PM A&l thEk AES A
Tt 2 F 10 APEeRE, AGHE=E g /) A
Aol EA81A] ek T3 A
T8 FHAEEE, U7 9, U, ofdde g F 5l
Z)ell ek A5 RE Al getal Ut 35t
o] &3lH PMe TAERS FHE 4 Jded, dE

o] Xuan et al. (2022)°14 PA| Eoke] A= A

Qs g, v, YEER, €50Ee v=E
23 g lo] AFEEATE Ni et al. (2013)lM =
ARt A7 ALS Qs YEE, vllE, 2F,
&, 93} o] o] o] &t WA PMe A
LAo] AAEA o] Fo R 7] QA o TFT TF
9] 3}stol 9] HAjo] Fasjr) o] #Z=o] oA
o wa}, in-situ Y #ZHS 7O Z dl= AE F
Fo] Fa=ojok dthe.g, Pathak et al., 2004).
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2~9}Z E(Surface  Particulate Matter ~ Network;
SPARTAN)Z AIZFE9] PM,s A& JEASS &
3 A7k A RE BUEY & F de A5 )
E 9] A o] th(https://spartan-network.org; Snider et al.,
2015). STFEERS ThFSE eto] 2o g A
£ AlFsted], ole dlojREotolA AlFstE Fa
& AR ofye), Sk, Ak, JEF, Qi

o, oldatyl Fo| RI15gE] tat BAw o)l

S E@ B30l & 3079 ol sPets =S
AFaT Hepy 2= YeAEe nAExe] F

QL gL, AArwEl ohieh v Al o
T A8 g5ol b5,

g 7] dEN=E AAA F 35709 S L
b E=ASE Fuels AASEL(IE)sh LAkt
71EA (& helA AAl & Folth. 2uEge i
Aoz HAAZF ofoj2E FEEHAH Q] Aerosol
Robotic Network (AERONET) (Holben et al., 1998;
https://aeronet.gsfc.nasa.gov)s A AX|ste] G
o ol A3 AR PMys AES BHoE
T2J 5o (Snider et al., 2015), $L3 #HZ A el|A
AR Bssitis AL /M 2= 2
HHZS B nAEA B L Ao et A4
ZA7LS AlFste] AERONET 38t#tg9] AFol=
248 7hsdttt. webA slete] 2o dgFEs RHUE
Rk ofug}, FAtE e} EA A9 AR &
g 71de 4 vk E=gk =We] 7] AERONET
ASA ol MEA =92 45, T8 Fstol 4 1]
gl S Am W 75 5 /e 0% HRlth

X
A 2718 olg3tel FF ABY 29 29 /U
whAsh) Sla ApPgsisin. e 2vEae S
AR TS LA E 9] 27] $A 2

s 71711 Al

2. AF717] 20 A HF2E

2.1 EEAH0|MI} Y& =0|E

292 ERS AirPhoton AFe] ZE ZH| o] (SS5)Z
U ZHE(IN102)7F 5HE HAEA 7 €9t
(https:/airphoton.com). ZE] ZHo|Ae ¥ 79t &
=& FdsH, A 3718 Y FHE gAY
AFEA S T3l sltol 250 Ugt A5E AlFeih



wg g 2eY #Fe] A9, SAVE F9E 9
2 BA3le] AlgkEe o3 W] ok =X o Ty
ARHATE 48 T lD}(Charlson et al., 1969; Dolgos
and Martins, 2014; Ahern et al., 2022). V|2 20| &
U t712d BUHHES EH0E F2 AEEHAE
dl(e.g., Kim et al., 2001; Kim et al., 2005; Lee et al.,
2010), 22 8e] YA =g g 2 A8s F3T
T UE A= By K3 FY Z7]9 vE=n|
H= AREEAdd gk AR o), IE 2o
Mol Agef Agtete] AlI7HE PM,s AisE g A
FeER EgAo] = uEh LTEd U EYA

%% 23 ozt AET Az =) W AVEA,

A wrd 3 ARE A AL F 2‘11(Sn1der
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FFEHA = 7I= 155 A€, A2 7.5 AEnH
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7H1 87l e] Zo] EAlgitt. AHA E5E 04** HA
E7HA= PM,5 BHE —-—7\(:] 3, A& WA & PM10
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THSPARTAN, 2021). 7—P7—’r4 Eritt 259 A= l
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T it 7= ARE IS F AdTh

2y ZHold #E2 9UZ vld 3217 PM, 50l
3l o] FARH, PM,s 54 O] £ A% PM,, #=
o] 30 FF FAET} Egk 9d F7]9] #AFo] T
JIEZA T 61 *63301 sk Hel] A= Fr)nit)

(@)

> @« @ ~

e

o]<A] - Ehsan Parsa Javid 321

Table 1. The sampling time during the 9-day period of each
PM filter using in Yonsei University and UNIST (SPARTAN,
2021).

Day PM, 5 PM,o

1 9:00-12:00 12:00-12:30
2 12:00-15:00 15:00-15:30
3 15:00-18:00 18:00-18:30
4 18:00-21:00 21:00-21:30
5 21:00-0:00

6 0:00-0:30
7 0:00-3:00 3:00-3:30
8 3:00-6:00 6:00-6:30
9 6:00-9:00 9:00-9:30
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Fig. 1. A filter cartridge of SPARTAN filter station and an example of installing filter.
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E¥ W Eo] A8HL PM,, A5 A 2%
I2A15-E 124] 3087HA] 3087k OlTOVlU% 8H =
o] AFgHTE Tl 2dUAF AL o F 124 7E
3A7F 308 TS PM, 59 PM,, ¥30] A= X3E
oh wEbA 109 ZHEE tA] 2 9AIFE #S5o] o]
FoARA FHH 2¥ &3} 8 Fo] AMgET A7F
O 2 PM,s9] A 9¥7F F 2407 FYH o7l &
7}, PM 2] A% 54 B9 F 2447 FYE 1)
o] A&7} *@*éfdt}(SPARTAN 2021).

2utEgre] Y 2vjee 2 ZHoldR 593
o= e FYste] RIS Hig ARE AF
S}, 450, 532, 632nme] IS 1R WS o] 83
AZo] FPEm oF [5F2uir; {§7F BA]0] o] Fofxl
TH(Snider et al, 2015). 27] AEE 4L 7 T
HHE AAAE A F3F dHH AEE IS T
A=t o] FGolAN A F=7t 3 T—%HE}(Snlder
et al, 2015). IR =ZrE <] A2t vyfHTE PM, 9
PM;, Bl A Alg =, AgFsed] 73%% Gl
A PMysoll thali AWt AF=7t F7H= AL U THhttps://
spartan-network.org).

e 2uERe] A7 g odd PM TEE ZHE
#Ei AFE JAF FA vBZeE 2F5e] ZFO
Z A% EH(Snider et al., 2015). ZEHAS dE50=F
99U o] F2 X}E”PQ as T A= A vlast
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= JEZH ol HlwA B AIHEE TS Bt
= 9L b, U] mAHA] A5 A5eke] A
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o, 5 AFAQ 22 w3 s A&sH
gy ZHoldn vEErY BF Ay 375
3te] A=3l= 7))ol B2, H 3 vidH X3
9] 7VdL ok st} AL 2443 7do] Hush
218 7F Qe AFS ARl of sh=d], 919 EA%
5m ol HolA= Zlo] Ft}. o] uf, H}%ﬂﬁ 4
T EolE 2m ol H$e Zol I AFHG.
Figure 2041 B %o], o] 7390 I¥ Zwe|o]dzt U
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JE 715S FRT Fart e} wkeF s)uke] Bk
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& A3 AP = At} Figure 220l Heol=
AAH, At #A540s 94 =l Heols 9
of  t& FxES A5t 77|19 APAR B
olth. Egt ks |Eed ASAE Yyt o &
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Fig. 2. Examples of installing SPARTAN for (a) Yonsei University in Seoul and (b) UNIST in Ulsan.
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