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Abstract

HR-ToF-AMS was applied for a seasonal and size-distributional measurements for inorganic (SO42', NO,",NH,",
CI") and organic components in Baegryung Island Super Site. The average concentration of PM, , remarks 12.9 pg/
m’ while 14.5 ug/m’ in Spring time, 14.2 ug/m’ in Winter, 13.1 pg/m’ in Summer and 9.86 ug/m’ in Autumn. The
mass of measured PM, , shows 54.6% of PM, ; which is similar to those of Beijing and Lanzhou, China. The high-

est portion of Chemical composition is SO,”” marking 41.0%, 31.8% by organics, 13.5% by NH,*, 12.8% by NO,

and 1% by CI". In every seasons, except winter, SO,>” remarks the highest level, organic components take place the

highest in winter time. The size-distribution of PM, , components scattered at accumulation mode of 200 nm~800
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nm which means the influence of primary emission is low. In case of air stream from the industrialized area of

Sandung, Shanghai, China, the concentrations of such components were distributed a bit higher.

Key words : PM, ,, Particle size distribution, HR-ToF-AMS
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Y PM,, B BELE 0ugm’'E ALY 7 &
T 41 ug/m’Erh 2u) oAt &9k, 2013 Eolle 2
EE8 AFo] 134 pg/m’, A& o] 45 ng/m’E et
won, PM i HE0] PM,98 E= T4 A7 5
7FskaL QITH(NIER, 2015).
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718 (VOCs) 9 thafst vk 53 A4
| 23 e g=do] Fa3t 71doe= A Qe v
AR 4 A& F 22 A vlAIEAE o 50%
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A& =7t F7F5kL dEolle Bl 9 aES
FA8k=H] (Sun et al., 2012; Sun et al., 2011; Sun et
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o] F9oll= NO; =9 Hl&o] F7lsh= 2oz y
EFgth(Hu et al., 2013). HR-ToF-AMSE AA|7te =
AA2EL FUAIA PM,, oI5t UAte] gt A=
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Fig. 1. Location of Baengnyeong super site.

Table 1. Summary of semi-continuous monitoring equipments to measure PM mass and chemical species at

Baengnyeong super site.

Item Species Time resolution Instrument Method

PM,, Mass 1 hour BAM 1020 (MetOne, USA) [-ray absorption
PM, Mass 1 hour BAM 1020 (MetOne, USA) [-ray absorption
PM,, Organic, SO,”, NO,", CI",NH,* 5 min. HR-ToF-AMS (Aerodyne, USA) Electron Ionization (EI)

2, A7 4y

[

2.1 X QF| U £X uiH

= o o

HY = 7| GRS A5 AN FA%
02 175km, B3t Ao A &0 2 14km, =
AEHEES 185 km7bg HolA lom, A3t oz
37°57'N, 124°37'E, 135 m a.s.l. (above mean sea level)
o IAIste] Fukmel N FR A AFE Tol ¢
Z)etchH (1Y 1) B 7|9 A= 25.1°C A o]
o, F17]&E WREG 2°C~3°C WL, A7
1°C~2C & 84 71F2] BAo| FalA thehgt
t} (Choi et al., 2013).

20129 195 € 20139 12€¥971A] HR-ToF-AMSE
o1g3fe] PM,, olol2E RO FEEE U BEE
EEERLUT LY

HR-ToF-AMSE AA|7Fo 2 §JET Q= ooz
Z YRS d&FH ez 7|3 9 o] 23 7]= FAl H]
PAZHAHFEA 7|2 WA E o| 5L 25kHzZ HA
(pulse)A| R om, o AFAHEY Zae= SE HH
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o2 astel AT ol PM,, oo} 2F 42

< AF2HEHA m/z 2007HA & Y22 HGle

o, AFgAHEH S A4 ste] Organic, SO4 , NO;~,
+

NH,*, CI" 2oz eyt B-ray &5 29
PM,,, PM2,5"] AF =5 N 7HFo2 SA5%
on, ZAgEo| tiste] 19 & 19 et

2.2 7| 2LIEHE HR-ToF-AMS2| 74 2
Hied

2.2.1 H3RIol 7Y

A A ZAFE fl3l ToF-AMS Hehe] 19 2
oF 22 Inlet systems A5Gt WA 20 YA
G4l 2%k HR-ToF-AMS inlet (pin hole, S3} 273
100 pm) &} 93] @A HAeH7] Yste] 2.5ume] &
o 9AL 7AE= @ Cyclone (URG®, USA)S A3}
fom, FE7F 22 el AHT E4L w2 =
2 Qler W 2 a4 9 2y a8 WSk WA
3}7] ¢35} @ Nafion dryer (PERMA PUR®, USA)E
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Fig. 2. Schematic diagram of aerosol pre-sampling inlet
system for ToF-AMS (@& PM,; cyclone, ® Critical
orifice, © Pump, @ Nafion dryer, ® Critical orifice,
® HEPA filter, © Atomizer, ® Diffesion dryer, ©®
SMPS, ® CPC, ® Critical orifice, ® HEPA filter)
(Choi et al., 2013).

ARt FEE 40% olet2 2FE3YTh(Lee er al.,
2015). =3 ®, ©, ®2] YAof| 1/4 inch 27 9] Criti-
 USAYE A3t 90
mL/min7} SHY Ao 2 S5 slact 13 29 “A”
HEOS HR-ToF-AMSE uA43}7] 93t A|Aglog 7
ZYAF S-S 93t Atomizer (TSI®, USA)SF YAtel
A s7193H 79| Z2E 913te] DMA (Differ-
ential Mobility Analyzer)7} #Z2FE SMPS (Scanning
Mobility Particle Sizer, TSI®, USA), ¢J&}+2] 74 =&
% 93t CPC (Condensation Particle Counter, TST®,
USA)E AT

cal orifice (O’Keefe controls®

2.2.2 =8 |2
HR-ToF-AMS¢] &7 ®H] 2 o tjet H&E2
o] AFARSNA AA|S] 4271 = Atk (Zhang et al.,
2014; Jimenez et al., 2003). 2 A7 A A3 ToF-
AMS9| 492 E InletE F3 S0 ofoj=ZE0]
371938t #A= (Aerodynamic lens)E E1}5lo] F2
o] gej=2 wolal, 47 B (Particle drift region)

71 A A 32 A A5 &

1..
[¢]

LR AT FEA - QAR - FRE - $AY

£ A ~600°CE 7}EEo] &= EZ47] (Thermal
vaporizer)oll %8 ¥ %7]8helo] ulAA7Hv| A
A7) (Time of flight mass spectrometer, Tofwerk®,
Switzerland)E X1} MCP (Multi-Channel Plate, Photo-

s, USA)OA] B85 Jtxo|th(Quan ef al., 2014;
Sun et al., 2010).

2.2.3 u¥ UXE M

TS AT YA NF 2719 D7, WA
0|23} & (IE)9 AFY2 Drewnick®} Jayneo] AR
3 ¥ T2 E | wa} 53515 th(Drewnick et al.,

2005; Jayne et al., 2000). A oo} 22 x}2] Ao
e HIBEEE wAsty] fiste] W7t 10591 3
o] 24L& 7FA EZEYAHPSL, NIST®, USA)E 2854
of 3|4 % Atomizerg ARg-3to] WA 2H, 100
nmFE 700 nme] YAE A GAEZ FRYAA o]
5 A7HE &34 3k% h(Huang er al., 2010). AF371%5

AoHA Aol gt YA S ok o] A (1)ef 9
3t AR TH(Kim er al., 2012; Jayne et al., 2000).

V= VL+$ (1)
]+( va)
D*

V, = velocity of gas in the lens (m/s)

V,=velocity of gas at the lens (m/s)

D,,,=vacuum aerodynamic diameter of PSL (nm)

D*=empirical parameter known as scale diameter
(nm)

b=empirical parameter

AJALe] 0] &3} a8 (IE, lonization Efficienty)2 2
AR (NHNO;) &L o]&sto] 549 A&, F
b aga o Y=t Atomizers AHE-SHo]
NHNO, 942 4|7 5| DMAE o|gfo] 247}
300 nm@} 350 nme] Aol T3kl HR-ToF-AMSe]
ZYsto] 0|23 BEE YT 7 FE AP A4S
&}ith. o]w] CPC (Condensation Particle Counter, TSI,
USA)E Al &43te] HR-ToF-AMS9| £44kat
A BEG AZAE o o8t A2 HeE
At o] 23} 8 8 (RIE, Relative Tonization Efficiency)<
AT FeH ez FHE Organic (1.4), NO; (1.1),
CI(13)& 7zt o] g5td.om (Alfarra ef al., 2004),
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Fig. 3. Long-trend of PM,;, PM,, concentrations by KZ filter at Baengnyeong super site.

NH," RIEE IE 2% Zo %% NH,NO, & 53l 4
#8358 43193 (NH).50,5 148 A §3ieit
(Setyan et al.,2012). HR-ToF-AMSoj| A ¢Jz}9] =&
£ (CE)2 vaporizero| Al YA+ v}~ a7} (bounce
effec) 2 Q3 AR} ST HE vl w3t
(Matthew et al., 2008). HR-ToF-AMS #HH| & 0]8-3} t}
43 LE WA AN, BE SRl Tt CB AL o}
2 |53} 1| uE FHA AZE7|E S0 (Sun er al.
2011; Sun et al., 2010; Aiken et al., 2008; Decarlo et al.,
2008), 7L 0|2 CEE S84 7448 (NHNO,| 3
)8, AHE (Acidity), ~5-3+=F (Water contents) 18]
2 Q2] Akphase)ol whek F7} Ei 2 & 517]
o] Zo]t}(Kleinman et al., 2008). $2= 2 AFo|A
£ ¥l tiste] CE44= 055 olgstgler, 1 o]
G224 SYUAEE Nafion dryerS AH ZEo] A
H A7 FANRY FHEEE 30% olstz A5t
7| dEel Ahe] vhes EakE FHs) R
Eolt}. o= AMS|A CE¢ #d EgHiAge
2& W37 A ek Aol ot CEE ALt
He #4710l WgEer, CE=0.5 23%E A
SHe ANT BRUES W 4 i ACE B
%l o U} (Middlebrook et al., 2012), 7|¥t= B47]H
A2A 2 2ZEYOIZ AFEE o AR} 3ol
AtolA= o] 7IHE A8&skA Zetglen, CE=
05 THILE Aol ZHARS BASAIL, olo]
wel 2 @614 AASHe HR-ToF-AMS 27423}

ol
N
o & 3o W

fe o i oo

W

A2 CE=05 DAEo] 2 93} 918 25
3] WAL 52 el

3. gt ¥ =9

3.1 WiEE PM SE9| F7| HE

2009904 2014W7HA] W= ZH 40 PM, &
PM,, AR E AFeB st 4B+ wo = SHitst
Fom, A7| MaE 24817 ¢l8f AH8-st= KZ (Kol-
mogorov-Zurbenco) YE]E 0| &35} th(Hogrefe er al.,
2003). 2 Ao A= Lee et al.(2008), Civerolo et al.
(2003)9] Aol A AME-E ARS8t A7
T 89S FEsglen, A ZEY A= KZ
(365, 3)0] ek T3 717 Fot mAWA] s 9
Fe A= FAEE T A= (PM,5, PM,) 8 A
7—15—]—- X]-E (PM2457NYS’ PMIO?NYS)E' Z_']'Z_']' :F-—El._é‘]—o:‘ ‘:1%
3] e et

7] HE 2443 20109 o] % ZFaFAlel A"
PM,,9| A% sE= 20124 o]|F F7tets A B
fom, PM, 9] 7%+ 2010 E 20139717 &
3] F7ht Y& UEh T FAIEE w2
Mgk it a2z ¢ PMolA= 20117k =
HIALZ|H} 2po|7h Qle& HolFa §leu, I o]
o= 2 AolE HolA Futh PM, 9] FLoll= &
APZIZbE wia BARE Aeel ZReE AR flolA
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Table 2. Summary of PM,, and PM,; concentration at
Baengnyeong super site from 2009 to 2014.
(unit: pg/m’)

Year  Item PM,, NYS*PM,, PM, NYS-PM,
2009 Avr. g;:,;) (32 é) (}gjg) (12}7;)
2010 Avr (‘3“3‘:2) (‘2%2515) (g% (gzg)
2011 Avr. é?g) (;(5):3) (1223) (g:j)
2012 Awr. é;:?) (;;i) (?(3):(9)) (?(3):8)
2013 Avr (‘2‘; :‘7‘) <3§I§> ég :(7)) (?3:;)
2014 Avr. (4313 :(7)) (;Z :(3)) é?:g) (i?g)

mean ( £ standard deviation)
NYS#: Non Yellow Sand period

2 Aozt gleom, ol FAIAT) iR 2 EY
of Z3teo] 7] fEezE A4 & 29= 2009
URE 20148712 M= Z2HE PM,, I PM,;
9 AB+ F& & foFste] UEhgith PM 9 4
b l"—E% 20099 52.1 ug/m’oll A 20129 37.6 ug/
P2 AT §, 20149 47.0 pygm’2 Z715 91

PM, 9] A< 2010 B 17.9 pg/m’ol|A 2013
Yol AB 247 ug/m*7HA] <k 6.8 pg/m’® Z715H40
), 201432 23 6 ug/m’2 AZ 725 Ao 8 By
Aok S EE AR Y & e HE ST

o,
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3t g3Fo] T3] gom, I Yo 2 A} o]]o TF
£ ANAHY gaFeol nd 5 US Ao A4

3.2 WHHE 47| &

PM,, 422 2Z &Y
3.2.1 EH7|7te 714 E4
2012955 2013A71A] Wi = 714 e 7
ARE ol gt SV 2 ALER FF 9 F5,
71&, BdsEE & 30 BYstplon, FF 4 5
o] vl & 9 4o Ueiisith A S4717 71
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Table 3. Summary on the meteorological parameters at
Baengnyeong super site during 2012 to 2013.

Wind Wind Temperature Relative
Season  Item direction speed (2 0 4 humidity
(degree)  (m/s) (%)
Avr. 2909 46 10.6 70.7
o SW o £996  x24 £100 +185
0 Min. 00 00 —127 9.0
Max. 3600 210 310 100.0
Avr. 2642 52 7.9 673
Soine S *937 %24 +62 +£19.7
P Min. 00 00 —48 16.0
Max. 3600  I8.1 239 99.0
Avr. 1948 44 222 85.5
s Std. #9101 24 +30 £134
UM N fn. 00 00 1138 270
Max. 3600 210 310 100.0
Avr. 2995 44 13.8 67.0
Fa St E988 25 +62 £159
a Min. 00 0.0 -27 9.0
Max. 3600  19.8 273 99,0
Avr. 3208 43 17 62.8
Winter S £1089 £2.1 +39 +£154
M Min. 00 0.0 —127 17.0
Max. 3600  17.1 10.3 96.0
EAZFo] F30]AL, T4 46 msE YERY, WY E
SAANAY 42T = 5EATY FFS AsA ¢
Qe Ao ﬁ’rqﬁq Aol w2 714 B A

HH, oE9] 7|22 222°C, ALEL —1.7°C& 23.9°C
9] zpo|E HolW, AL ELE o2 85.5%2 EO
o, & A-E 628%014 673%= FARE 0l
o} &0 Hol 52misE 7P 2o B AHL 43
m/soll A 44m/s2 ApolE HolA| gttt 19 49 uf
Pgulol A A 717k] FFS NF| APhe BAF
o] SAISHAL, T&-2 4m/soll A 8m/se] WS UEt
i 5EA4Fe] 28T f &= A F76ke Ao
2 Yegth 7k, AL, 59 BAE TN EE 47%
o} 57%,35% %2 52 19%¢°] vlsle] E3tow, &
© WAl $Alste o 3198 teh et

3.2.2 YURHY BAO| 5T U BH5HE 42 7N
20123} 2013 2] PM,,, PM,5 @ PM,,&] A7t
2 AF 5%, PM, 0 A& sEe 2Au]e] HES

= 18 5(20129=)9F I 6(2013d =)0l Z+zF

R Tk MA PM,, B4 FEE 402 ug/m’Pow



0

a

8
8
a

' —oone §

| \; )
\ y =~ |
AL Vi / /
IS 0 o
\\ S //
g
T Isl T ISTT RS
————woanc
F=RaT T
Har®

A
\
Y

R -~
T
\\\ ; L
S
8
DEmpEEE

L]
Fa
3

E3
i\

&
i
]
2
2
E
L

i
| sooan
FER®

EmCEmpERE 3.
————moano
PERSTRE
EEDEEDERD
soaownane
IS, Tl o8

AT
)
SER

0

Winter

FET

e
K o

-
//\ﬁ

a5

30
254
20
15

B
.‘ A \
5 10 15 20 25 30

.\ /) // /

| —
gkt
e
e

Fig. 4. Wind rose plot at Baengnyeong super site during 2012 to 2013.

PM, 9] B¢ HEE 23.7 pg/m’2 EAE ]t HR-
ToF-AMS©|| 4] £4 % Organic, SO, ,NO,", CI", NH,"
o oz AXtE PM,, FEE 130 ug/m’ZE PM,, 3
PM, ] E3ZH]&2 58.8%, PM, & 32.1%°]1, PM,
% PM, 2 54.6%2 EAET FolA SHE A
RO} HASRH, F= HALXY PM,; 5 PM, 2 51%
(Xu et al., 2014), &2 BA-L 56% (Zhang et al., 2011)
2 Wyl At S5 A Bxbegd & &
o7} gl&S ¢ 4

PM, 9] 3}5+4 d&E A EH, 201218 9] Organic,
SO,/ ,NO, 9 AHF 5= 247} 341,4.88, 1.50 pg/
mg UJehyglen, 2013d 9 AL 74zt 473,5.79,
177 pgm’2 201298t 2719 ZHe Btk 1
d 5(b)gt 2" 6(b)ell e 201283 20133 %=
PM,, A& 74 H&& AHEY, SO, 7} 44%<t
41%=2 71 =%oH, tr22F Organico] 32%%}+
37%S AP, NH'E 13%9 1295 Reon,
NO, 9] AL HF 10% 5222, OrganicT} SO, 4
£ol vjste] mje Z2 A v&S YEhg it e

U BHARE T HIHE PM,,
AR 2= S0, 7F 7MY $AEkaL, 1
© 2= Organic 429& & = Ut

FEolA S4E PM, 9] 3Feha] i &2
7] §Iste] o A (P FHlA YT &
A2ERL AMSE A3 Az 5] tiske] Organic,
SO,”, NO;y, NH, 9] JEE& & 49 Fesiion
WP =] WS g vjws) Bk 1 A% WHEE
NO; 9] A 5= 523 H=ofl ulste] of 7.2u]0) A
1028 @gton, B =590 By AgHTE Wi
o5 7REETE SR O Aol 32X @sith
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Fig. 6. The time series plot of (a) PM concentrations, (b) PM,, species concentration and PM, , composition (%) in 2013.

Table 4. Comparison of mean chemical species data for ambient filed campaign studies. (unit: pg/m’)

AMS mean mass concentration

Campaign Period Site class (Location) (effective size range : 50~1,000 nm) Reference
Organic SO, NO,” NH,"
2003.01.(winter) Urban (Univ. of Tokyo) 6.7 2.5 3.1 22
IMPACT 2003.07.~08. (summer) Urban (Univ. of Tokyo) 5.7 32 1.0 1.8 Takegawa et al.
2003.09.~10. (fall) Urban (Univ. of Tokyo) 7.1 1.8 1.0 1.3 (2006)
2004.01.~02. (winter) Urban (Univ. of Tokyo) 58 1.7 2.8 23
2011.05.~06. Hu et al.
b)
CAPTAIN (spring, summer) Urban (Changdao) 134 83 122 6.5 2013)
China 2006.07 (summer) Urban (Beijing) 28.1 203 173 131 S‘;;Oelto‘;l'

2012.01.~2013.12.

This Study (spring~summer)

Remote (Baengnyeong) 4.1 53 1.7 1.8 -

“IMPACT: Integrated Measurement Program for Aerosol and oxidant Chemistry in Tokyo
PCAPTAIN: Campaign of Air Pollution At INshore Areas of Eastern China

Organic J2o] FE30A, FYA el A9 BYAR  0AUY G Wob SOk NO, AR vl&
HiEe] JgFo g 2l3) SO,7 9k NO, 9 Hl&o| At o] &9k=dl, SO, 9 NO,” & B3 o] Organic®th ¥
Ao 2 F7IekAL, EAA G| A4 AFgAtet g2 ol 2 Ffe ¥nE =& 22]3L Choi er al. (2013)
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Table 5. Concentration of seasonal major chemical species in PM,, by HR-ToF-AMS at the Baengnyeong super site

from 2012 to 2013. (unit: pg/m’)

Year Season PM,, PM, PM,, Org. S0, NO;” cr NH,"
Spring 514324) 290(205) 145(132) 456(431) 540(4.89) 229(3.25) 0.17(0.28) 2.10(2.03)
2012~ Summer 29.2(19.9) 18.7(15.8) 13.1(13.6) 3.40(3.38) 7.14(7.65) 0.71(1.65) 0.05(0.10) 1.78(2.04)
2013 Fall 34.0(27.3) 18.6(18.0) 9.86(8.46) 3.71(3.06) 4.02(3.89) 0.87(1.46) 0.08(0.12) 1.18(1.19)
Winter 453(35.8) 27.6(26.7) 14.2(17.1) 4.87(4.97) 447(5.68) 2.83(496) 022(0.36) 1.82(248)
Total 40.2(30.9) 23.7(214) 13.0(13.1) 4.13(3.99) 5.33(5.68) 1.66(3.08) 0.13(0.24) 1.76(1.97)
Spring 48.8(29.0) 27.0(17.6) 13.2(10.3) 3.77(271) 508(4.14) 220(291) 0.16(0.25) 2.12(1.83)
Summer 26.3(17.2) 16.0(10.3) 8.16(7.21) 2.04(1.89) 4.62(4.60) 040(0.84) 0.03(0.07) 1.06(1.12)
2012 Fall 340(31.3) 20.1(19.3) 11.5(8.25) 4.18(3.17) 5.11(3.89) 0.76(1.07) 0.07(0.10) 1.37(1.08)
Winter 38.6(25.3) 223(202) 124(119) 3.80(2.70) 3.39(291) 3.02(4.33) 0.27(0.39) 0.94(2.17)
Total 37.1(27.5) 21.5(17.7) 11.6(9.6) 344(22.76) 4.79(4.13) 1.54(2.63) 0.12(0.23) 1.68(1.66)
Spring 542(353) 31.1(229) 16.1(159) 5.52(5.53) 5.82(5.64) 2453.64) 0.19(032) 2.09(2.24)
Summer  32.3(22.0) 21.6(19.7) 17.7(163) 4.67(3.93) 950(9.06) 1.01(2.11) 0.06(0.11) 2.45(2.44)
2013 Fall 340(227) 172(167) 884(843) 342(295) 333(373) 094(1.66) 008(0.13) 1.06(1.24)
Winter 52.3(432) 330(31.1) 150(19.1) 538(5.67) 4.98(6.53) 2.74(5.23) 0.19(0.34) 1.76(2.62)
Total 434(33.7) 258(243) 142(154) 4.72@4.71) 579(6.69) 1.77(3.41) 0.13(0.25) 1.82(2.20)

mean ( £ standard deviation)
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Fig. 7. Size distributions of seasonal major chemical species in PM, , at Baengnyeong super site in 2012 (a) and 2013 (b).
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Fig. 8. Chemical component rose plot at the Baengnyeong Super site in 2012 and 2013.
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stol e Gelrin SEvk BESH 2S¢ 4 ook
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ol AT A AMON BE JiSo] YHBE
FEO Y= ALE o|F A YA A AEkE f7]
£ FHE Yie FriEe] £34 Az #dd &
A th(Salcedo et al., 2006).
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Table 6. The concentration of Organic, NO,", SO,**, NH,*, CI” and PM, , for inflow area.
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Fig. 9. Divided regions to classify the pathway of airmass.

(unit: pug/m’)

Total Num. Organic NO,” S0.” NH,* cr PM,,
1 117 495 1.36 4.37 1.44 0.09 12.2
11 399 422 1.99 5.14 1.84 0.15 13.3
11T 65 5.18 2.02 8.32 2.65 0.16 18.3
v 100 2.36 0.76 4.81 1.27 0.07 9.26
\Y 44 3.60 0.86 7.35 1.84 0.07 13.7

2012 Num. Organic NO;” S0.” NH,* Ccr PM,,
1 60 447 1.15 4.63 1.54 0.09 119
1I 205 3.66 191 498 1.86 0.16 12.6
111 23 3.28 1.32 5.73 1.88 0.11 12.3
v 50 1.89 0.69 3.96 1.08 0.06 7.68
v 28 3.05 0.97 3.97 1.35 0.08 942

2013 Num. Organic NO,” Noks NH,* Cl PM,,
I 57 5.29 1.51 4.18 1.37 0.09 124
1I 194 4.70 2.06 527 1.83 0.15 140
I 42 6.42 248 100 3.15 0.19 222
v 50 3.16 0.89 6.26 1.60 0.09 12.0
\Y 16 4.54 0.67 13.1 2.66 0.05 21.0

71 A A 32 A A5 &
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