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Analysis of Chemical Composition o Atmospheric Particles
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Abdgract There has been intense interes in atmopheric particulates because of their important environmenta
dfects such as the dfect on radiant baance, degradation of vighility , biochemical cycle of eements, human hedth and
heterogeneous reaction in anmophere. Chemica conpodtion is a crucid factor for the environmenta dfects of
atmogpheric particulates. The online anayss methods for atmogpheric particles have made a great progress with the
development of aerodynamic lens, Pectrometer and mass Pectrogrgph which has high time relution and low detect
limit. The chemical cormmpostion of atmogpheric particlesis very conplicated. It consssdf minera oxides, ©luble sulfate
and nitrate, sea st , polycyclic arometic hydrocarbons (PAHS) , organic acids and organochlorines and © on. The
research progress about andytic methods and chemical conpostion for atnmogpheric particulatesis reviewed in this article.
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1 1 [8, 57 58]
[8.57.58] Tablel The conpaisn of conditutes between il and minerd
. 8,57 ,58]
g0, 57.8%—64.8 %, Al,O; particuates
) cortent (wt %)
14.8 % —16.7 %, Fe,Os 4.6 %—9.1%,MgO oxide s rirerd 2er0m )
2.7%—4.4%,C0 3.4%—7.5%" 90, 61.5 48.076(47. 696)
g Al 63 % Al,03 15.1 15. 142(14. 516)
' Fe,0; 6.28 6.429(7. 604)
Ca0 55 9.844(11.982)
s Na,O 3.2 1.678(5. 991)
MgO 3.7 6.121(6. 682)
KO 2.4 2.331(5.530)
( ! TiO, 0.68 0.634
) BaO 0.0584 0. 206
(CaCQ) MnO 0. 100 0. 100
[ (A| Fe . Li Mg, Mn Ni)s . (A| B. 9 rote: the data in parentheses was caculated acoording to literature [ 58]
Fe) 40 (OH)s ] (a-Al,0s) [ Cavig 2 (-l
(00s) 21 [(Na, Ca, K,Ba) ( 9, Al).Cs] Table 2 The concentration of soluble irorganic ion in anppheric
(Ca0,-2H,0)  (NaQ) (@-Fe,0,) particuates™ ™
(Y -Fe,05) (Fe,0,) { (K, HO) on average concentration (g m” %)

(Al', Mg, Fe). (3, Al),Op[ (OH),, H,O]}
[Al;9401 (OH) s ] (MgQ0s ) [ (Na,
Ca) 0. (Al , Mg) 29,40y (OH) - nH,0] [ (K, Na)
(Al ,Mg, F€" , Fe" | Li)2.5 (3, Al) 4,00 (OH, P;]

(9G; - nH,0) [ (Mg, Al),S9.,04
(OH) - 4H,0] (90,) (NH, Q)
[ (NH,) ,S0u ] [Na:Mg; Fe; (9502) (OH). ]
[Nis (S401) (OH):] (BaD»)
[Ca (ROs)s (F, A, OH) ] [(Fe Cd In Ga)
ZnS] (CuFeS) (Cw,S)
(FeCD;) [©07* 1 ,
ngm*—pg-m’

,Li BeBaV C @ N Cu As &
Mo Cd S Pb Zn Ti & Rb CsLa Ce Nd Sn Th
HgY G S R Rh U Ag F#% ™

K" Na" NH, C&° Mg® d° NO, NO; OO%
;7 ROy P

2[7842]

( 35

) 2 :

[78] [7] [e0] [81] [82]

Nat 0.60+0.74
K* 0.53+0.38
Cca?* 0.29%0.16
Mg?* 0.07+0.05
NHf 1.62+1.11

0.245+0.174 1.710 0.080 0.170+0.310
0.0063+0.005 0.374 0.15 0.119%0.100
0.0075+0.0045 0.235 0.17 0.440%0.320
0.0058+0.0048 0.204 0.02 0.028+0.032
0.069+0.053 0.314 3.5 0.840%0.780

a- 06x0.8 0.357+0.283 3.090 0.29 0.420+0.480
NO; 0.9+0.6 0.041+0.042 0.734 6.0 1.329%1.300
i 50+3.0 0.849+0.509 1.080 0.02 2.500+1.200

rote  sanpling time: 2000. 1 —2000. 12; sanpling Ste location: Maayan
Peninsula (1°09 N-1°29 N, 103°36 E104°25 E)

sarpling time: 2001. 2 —2001. 3; sanpling Ste location: Svabard
(78.54°N, 11.53°F)

snpling time: 2004.7 —2004.8; snpling dte  location:

Chrigchurch

sarpling time: 1998. 11 —1999. 3; sanpling dte location: S FAetro
Capdfiume

sarpling time: 2000. 9 —2001. 3; sanpling dte location: Lison
(38°48 50'N , 905 29'W)

\ : Na*

a’ No; NH, , 11
Ca- =1 1lcy,"  Cno; :0.4OcNH4+
0.9781 0.9328 Na" Q-
11, NO;
NH, ,
0.41,

0
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NH," (mmol/m’) -1 [89]
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NO; and NH; (The data was orig nated from literature [57 — (10013
59].) 3—
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(VOCs) 1 150
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3 [90 91]
Table 3 The concertration of PAHs in amogpheric particulates™ ™!
average ooncentration (ng- m” %)
PAHs [90] [91]
PM> 5 PM1o PMz 5
nephthel ene 0.02+0.03 0.46+0.42 0.71+1.02 0.71+1.02
acenaphthylene 0.09+0.10 <0.08+0.08 2.61+1.72 3.05+1.9%4
acenaphthene 0.35+0.73 0.04+0.06 1.77+0.81 2.12+1.02
phenanthrene 0.18+0.08 0.47+0.11 3.48+3.11 4.99+3.90
flwranthene 0.68+0.49 0.14+0.04 5.95+6.61 8.11+8.53
pyrene 0.52+0.18 0.20+0.05 4.55+5.53 6.26+7.04
benzo [ a]anthracene 0.46+0.24 0.59+0.15 2.79+3.38 3.76+4.43
chrysene 0.51+0.08 0.43+0.15 6.53 +8.67 9.09+12.1
benzo [ b]flworanthene 1.23+0.62 1.64+0.72 8.15+9.61 11.4+13.8
benzo [ k]fluoranthene 0.76+0.32 0.91+0.3%4 6.01+7.40 8.20+9.28
benzo [ e]pyrene 0.57+0.19 0.60+0.23 —
benzo [ a]pyrene 0.52%0.26 1.32+0.97 4.17+5.09 5.75+6.838
indero [1,2,3-c ,d]pyrene 2.47+0.133 4.71+1.98 5.76+7.32 8.23+9.85
benmo [g,h i Jperylene 2.36+0.087 1.73+£1.23 7.39+9.66 10.5+13.0
florene — — 1.27+0.84 1.79+1.21
anthracene — — 0.41+0.44 0.52 +£0.051
diberz [ a,h]anthracene — — 1.74+1.61 2.19+1.96

rote  sanpling time: 2002. 3—2002. 7; sapling ste location: So Paulo (23°S, 46°W)
sanpling time: 2001 —2002 ; sapling ste location: Nanjing(32°03 18.2' N, 118°46 44.3' E)
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4 [96—99]

Table 4 The concentration of organic acids in anogheric particuated® !

orgeric adid averape concentration (ng- m” %) orgric adid average concentration (ng-m- %)
[%.97] [98] [%9] [98] [99]
oxdic 218 233 261.3 methylmalonic 5 3.8
melonic 39 51 76.8 methyl succinic 10 5.9
succinic 39 54 67.0 2-methyid utaric 4 1.6
dutaric 10 17 11.2 2-methyladipic 3 —_
adipic — 18 4.0 meleic 9 2.8
pimelic — 8 16 fumaric 5 2.5
sehacic — 8 2.3 methyimeleic 1 2.4
azdac 24 16 5.5 phthalic 29 8.9
decanedioic — 4 0.3 ketomelonic 3 —
dyaolic 25 — — 4 ketopimelic 5 5.7
melic 31 13 31.3 citric 7 —
pyrwic 25 40 — 3-oxopropamic 7 0.5
methanesulfonic 44 — — 4-oxobutarpic 14 0.2

mte  sanpling time: 2002 —2003 ; sanrpling Ste location: Peking Universty
sanpling time: 1989. 6 —1989. 11; sanpling dte location: Tokyo Metropolitan Univergty
sanpling time: 2003. 3; sanpling Ste location : Sgpporo
5 [100—108]

Table 5 The concentration of organochlorine in amospheric particulated'™ !

. .3 . -3
oxychlordane 0.063 —0. 22 —_ 0.58 1.05 2.,3,7,8TeCDD 0.97 0.98
dieldrin 2.8 — 1.45 1.28 1,2,3,7,8RCDD 7.84 12.0
ddrin 0.23 293 — — 1,2,3,4,7,8HxCDD 20.1 19.3
chlordanes 0.94—6.4 5 1.39 1.96 1,2,3,6,7,8HxCDD 34.4 310
DDT 0.58—4.9 100 0.70 0.87 1,2,3,7,8,9HxCDD 30.3 28.3
DDE — 0.59 0.9 1,2,3,4,6,7,8HCDD 290 263
endbsulfan 0.87—.7 — 5.64 8.33 OCDbD 1544 1408
endrin — — 0.15 0.29 2.,3,7,8TeCDF 14.2 12.1
hexachlorobenzene — —_ 144.2 55.0 1,2,3,7,8PCDF 32.0 28.9
hexachlorocyclohexane — — 80. 87 91. 67 2.,3,4,7,8PeCDF 53.0 46.7
heptachior — — 0.06 0.05 1,2,3,4,7,8HxCDF 5.7 66. 6
octachiorogyrene — — 0. 62 0.89 1,2,3,6,7,8HxCDF 67.5 50.8
ronachior — — 0.88 0.24 2,3,4,6,7,8HXCDF 89.8 77.3
heptachlorepoxi de — — 1.08 1.47 1,2,3,7,8,9HxCDF 11.4 11.0
pentachloroani ole — — 3.13 3.99 1,2,3,4,6,7,8HpCDF 286 245
methoxychlor — — 0.12 0.40 1,2,3,4,7,8,9HoCDF 48.3 41.6
trichloroveratrole — — 0.08 0.30 OCDF 324 188
tetrachloroveratrole — — 2.02 1.74

eanclan — — 0.05 0.18

mte  sanpling time: 2000. 2 —2001. 3; sarpling Ste location: New Jersey
sanpling time: 2001 —2003 ; sanpling Ste location: Srasbourg Universty ,France
sanpling time: 1994. 3 —1996. 2; sanpling Ste location: Kinngait
sanpling time: 1992. 12 —1995. 3; sanpling ste location: Tegish
sanpling time: 2002. 1; sanpling dte location: Taichung A
sanpling time: 2002. 1; sanpling ste location: Taichung B

4 ’ ’
3 -3

250 ng-m*”, pg-m
L L 5 1
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