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Abstract

24-hr integrated measurements of water-soluble organic carbon (WSOC) in PM,, s were made between May 5 and
September 25, 2010, on a six-day interval basis, at the Metropolitan Area Air Pollution Monitoring Supersite. A
macro-porous XAD7HP resin was used to separate hydrophilic and hydrophobic WSOC. Compounds that pene-
trate the XAD7HP column are referred to hydrophilic WSOC, while those retained by the column are defined as
hydrophobic WSOC. Laboratory calibrations using organic standards suggest that hydrophilic WSOC includes low-
molecular aliphatic dicarboxylic acids and carbonyls with less than 4 or 5 carbons, amines, and saccharides. While
the hydrophobic WSOC is composed of compounds of aliphatic dicarboxylic acids with carbon numbers larger than
4~ 5, phenols, aromatic acids, cyclic acid, and humic-like Suwannee River fulvic acid. Over the entire study period,
total WSOC accounted for on average 48% of OC, ranging from 32 to 65%, and hydrophilic WSOC accounted for
on average 30.5% (9.3~ 66.7%) of the total WSOC. Based on the previous results, our measurement result sug-
gests that significant amounts of hydrophobic WSOC during the study period were probably from primary combus-
tion sources. However, on June 9 when 1-hr highest ozone concentration of 130 ppb was observed, WSOC to OC
was 0.61, driven by increases in the hydrophilic WSOC. This result also suggests that processes, such as secondary
organic aerosol formation, produce significant levels of hydrophilic WSOC compounds that add substantially to the
fine particle fraction of the organic aerosol.

Key words: WSOC, XAD7HP resin, Hydrophilic WSOC, Hydrophobic WSOC

*Corresponding author.
Tel : +82-(0)62-530-1863, E-mail : park8162@chonnam.ac.kr

J. KOSAE Vol. 27, No. 3(2011)



x
rh

7] & 484 7]ek4 (water-soluble organic car-
bon, WSOO):= iAol F4-del dake +v 78
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Fig. 1. Schematic diagram for OC/EC analysis and group separation of WSOC.
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Table 1. Results of XAD7HP penetration test for a variety of organic compounds.

Initial Penetrated Penetration
Functional group Compound concentration concentration efficiency Property
(ugCiL) (ngCiL) (%)
Oxalic acid (Cy) 83, 105 52, 87 63, 83 Hydrophilic
Malonic acid (Cs) 103, 226 82, 165 80, 73 Hydrophilic
Succinic acid (C,) 184, 372 119, 218 65, 59 Hydrophilic
Dicarboxylic acid Fumaric acid (C,) 165, 362 0,0 0,0 Hydrophobic
Glutaric acid (Cs) 156, 214 65, 16 42,8 Hydrophobic
Adipic acid (Cg) 114, 189 0,3 0,1 Hydrophobic
Azelaic acid (Cy) 229, 415 39,0 17,0 Hydrophobic
Carborvl Glyoxa (C,) 97, 200 101, 192 105, 96 Hydrophilic
Y Methyl glyoxal (Cy) 117, 252 134, 242 114, 96 Hydrophilic
Amines Ethanolamine (C,) 86, 202 61, 205 71,101 Hydrophilic
Saccharide Levoglucosan (Cg) 208, 418 185, 409 89, 98 Hydrophilic
Sucrose(C,,) 207, 395 189, 370 91, 94 Hydrophilic
Phenols Catechol (Cg) 196, 402 0,0 0,0 Hydrophobic
Syringaldehyde (Cy) 204, 400 0,0 0,0 Hydrophobic
Aromatic acid Phthalic acid (Cg) 191, 390 0,0 0,0 Hydrophobic
Cyclic acid cis-Pinonic acid (C,) 200, 399 35,10 17,2 Hydrophobic
Humic-like Suwannee River Fulvic 85, 396 0,78 0,19 Hydrophobic

Table 2. Summary of OC, EC, total WSOC, hydrophilic and hydrophobic WSOC concentrations (values represent

average + standard).

May June July August September
No of samples 4 5 5 5 5
OC (ugC/m?) 8.33+2.91 7.39+2.59 556+1.75 459+1.44 4.03+1.40
EC (ugC/m°) 2.22+0.79 1.48+0.44 1.71+0.71 1.67+0.77 1.26+0.60
Total WSOC (ugC/m?®) 411+1.17 3.98+1.91 2.65+1.29 1.99+0.52 1.94+0.78
Hydrophilic WSOC (ugC/m®) 0.97+0.61 1.70+0.59 0.67+0.46 0.72+0.48 0.53+0.38
Hydrophobic WSOC (ngC/m®) 3.13+0.63 2.28+1.47 1.98+0.95 1.27+0.37 1.41+0.70
OC/EC(-) 3.80+0.54 4.34+0.93 4.70+0.65 4.73+1.10 491+1.04
WSOC/OC (-) 0.51+0.10 0.52+0.07 0.45+0.10 0.44+0.06 0.48+0.08
Hydrophilic WSOC/OC (-) 0.11+0.03 0.23+0.05 0.11+0.06 0.15+0.10 0.13+0.11

23 A3E BodF9irh o9 72 AdA = A glucosan (Simoneit et al., 2004)-2 X144 WSOC 3}
2] F AHE3 XADTHPS| ¥el4dol A8l #AI7h el ZPEThe AL e 2 Aol 37t
Ses Moo B3 AgZAA o3t A 3 2ERTIERL St Al o AR A AT
o= Bzl @ a9t $7F 2~470<l dicaboxylic  7|EA oz o AFelx Hud A} u)est

acid 1% (oxalic acid, malonic acid 2! succinic acid), A=k (Miyazaki et al., 2009; Sullivan and Weber, 2006).
carbonyl, amines 2! saccharide (levoglucosan, sucrose)
sghgo] = glvh whdell A 31 Eol = '
292 47} 47) o)Abel dicarboxylic acid, phenols, 3. Z . 4 T &
aromatic acid cyclic acid, humic-like 3}3}&-l] 833}
L Suwannee River fulvic acid7} 3=k A4 3.1 0C 4 EC s
Z4a % (biomass burning) 2] x| A|xt= 2k =14l levo- 2 2= =A7|7e] 94L& PM,s2] OC, EC ¥
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