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Abstract
sorption Fine Structure) as a speciation method of metal ions in aerosols. As an application, research on

In this manuscript, we briefly introduce X-ray absorption fine structure (XAFS: X-ray Ab-

the Ca and Zn speciation related to their metal-oxalate complexes is introduced. Oxalic acid, one of the
most dominant components of organic aerosols, has cooling effect on the Earth’s radiation budget by
acting as cloud condensation nuclei (CCN) activator. However, it is uncertain whether the oxalic acid
can exist as protonated form, dissociated form, or metal complexes in aerosols, though there is a large
difference in their water-solubility. In this sense, XAFS is a powerful tool to quantify the amount of
metal-oxalate complexes. As a result, Ca and Zn oxalates were observed in finer particles from Ca and
Zn K-edge XAFS. Based on the total concentrations of oxalate, Ca, and Zn with speciation of Ca and Zn
determined by XAFS, we found that Ca and Zn oxalate fractions reached about 20-80% of total oxalate
in finer particles. Since Ca and Zn oxalates are highly insoluble, the results showed that the complexes
cannot act as CCN activator and that the ability of oxalic acid as CCN activator must be evaluated by
considering the formation of insoluble metal oxalate complexes.
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Detection of Oxalate Metal Complexes and Its Implications on the Ability of

Cloud Condensation Nuclei (CCN).
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DFOHHI R, TOFHEREBIZLV BT LI L
TEZDORNR% L) WHEED B 5o 72 & 21L, Sullivan et
adWiZkse, RENLGRZTOERBEO—DTHS
vavlRE, ST OV IVRICEEICERET S Ca L
g 52 ok DR EEL) 2 2RBLZ, —
ez, v avEe 2flio4lE & OHERIZIER I2EE
ThY, BRELK (Tablel), & 512, T4, K
KPP OAERRICETHMRICENT, ¥ a 7RI
HTRE NG Z AR S 7z8121d, L7255 C,
WP Ty 29 BPEEL ThwWbLEEA T ERIEL,
T T BREERDSLE T ATTREMEIX TS E A b LB,

L Ld S, HT7 o )LoRaIRERILEIR
BIZOWToOEMZZEEd v, =78 VIV RAT
ME & o #1E (ATOFMS) % i L 72 Sullivan and
Prather'® TI&, =7 a2 BWT, BAIKEE
\2H BB KE R THRIb S, WIS 2T ik
WV T LR EDY 2 T BEEEPTER SN D Z & &R
L CTw5%, [[@EEIZ Mochida ef al. 18 (2B W T,
g &R T DO RUSATRIE Sz — T X AR
Tl % (XAFS: X-ray Absorption Fine Structure) %
w7458t LT, Mariaeral 17 1&, > 27ubuoy
e A 72 &8RO X AR X 2 @50k o
BlEE L XAFS A7 VI X B jRFEDOILFIREESAT 12
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HEITH S PIT o TV,

ZFZThhubiuk, &EICHEMOWIR D XAFS %
flio Ty avBEMAOHFAELTRN, FEKS T T
<555 (ICP-AES), A1+ >»2u~<x b7 3
T4 = EHAEDLELIEIZLY, &3 2 TERIC
LY 2 BEEEROE G R RE LT, FEOFR

N1

Table 1 Stability constant (log K) of oxalate with some
metal ions at 25°C* and the solubility of the ox-

alate complexes into water*®

stability constant (T=25°C) solubility
1=0.10 M I=0M 2/100 g
K* n.d. —-0.80 33
Na* n.d. n.d. 6.3
Mg 2.76 343 0.07
Ca?" n.d. 3.00 0.00067
Cu?* 4.84 6.23 0.00253
Zn%* 3.88 4.87 0.00079
Pb?* 4.00 491 0.00016
n.d.: no data;

I: ionic strength (M).
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i& (XANES ; X-ray Absorption Near-Edge Structure), %
N LY & A F — M OYRBYHE & % [R5 X A
f3& (EXAFS: Extended X-ray Absorption Fine Structure)
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A XAFS spectrum of Zn oxalate. The XAFS
spectrum consists of XANES and EXAFS.
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A4 T, WEEO Y 2 R BT 5V
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XANES 3 X U8 Zn K ¥ XANES B & UF Zn K ¥t EXAFS
2ME L7 o N30 ARY MV e O BM
HE OB G TEOSNDLET VDAY bV THRAD
THET AT AT 2ODARY MO 2 FH
AT AEIGETIVDOANRY MV HELI L)
XHLIET, R EITNAILFHEERE - EF
Too CORERIE, T2 TBRELOTHNVEVEEOH
FRISHR RO L) IR RS D ICHBKT 2 LIRS
Nho F72, bILONBWIZES R E L7z 2 7B,
KAHFDOVHNVE VRO ER G THAH & FEZ, RE
B kAT 7OV THH 55610, {EHLLT
OV DOERE G TH B Y 2 BBOLFHE % B 5
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32 HMEERSE
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2LH»H2H12H) £ (TH22HA»58H13H)
RIS 1L (36.06° N, 140.14° E) I2C7 ¥ ¥ —
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Fig.4 Calcium K-edge XANES spectra (open circles:

samples; lines: fitting) of finer particles during
winter and summer in Tsukuba with those of the
standard materials used for fitting.
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with those of the standard materials used for fitting.
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Zinc K-edge XANES spectra (open circles: samples; lines: fitting) of finer particles during winter and summer in Tsukuba
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Fig. 8  Zinc K-edge EXAFS spectra (open circles: samples;

lines: fitting) of finer particles during winter and
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for fitting.
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Fig.9 Atmospheric concentrations of Ca oxalate, Zn oxalate, and total oxalate during winter and summer. Values in parentheses

show the metal oxalate complex fractions.
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Fig. 10 Schematic of the formation processes of oxalate metal complexes in aerosol.
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