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Abstract: This paper analyzed the morphologies, elemental compositions and sulfuration characteristics of the fine
particles collected in Beijing from March to April 2011under different weather conditions by means of Transmission
Electron Microscopy (TEM). The fine particles of the dust weather in March 2010and the fog weather samples in
November, 2010were also investigated with the same methods. The results showed that particles could be subdivided into
4major morphological categories, including soot aggregates, fly ash, mineral and secondary particles. Particle types have
no obvious variation under different weather conditions. According to elemental compositions, mineral particles can be
classified into 9categories, namely, “Si-rich” (occupying 46% by number), “Ca-rich” (17%), “S-rich” (13%), “Fe-rich”
(7%), “Na-rich” (6%), and other particles including “Ti-rich”, “Al-rich”, “Cl-rich” and “Mg-rich”. The proportion of these
different particles in PM;owas influenced by weather conditions, with the number percentage of the “Si-rich” particles in
dust storm (83%) being obviously higher than those on cloudy day (36%) and foggy day (32%). A higher number of
“S-rich” particles were found in the cloudy and foggy days, being 10.7% and 26% respectively, indicating that the cloudy
and foggy weather is favorable for secondary reactions and formation of S-rich particles. Sulfuration characteristics
analysis of S-containing particles shows that, contain S mineral content differences in different weather, cloudy 16%, fog
36%, and it was barely found in sunny day and dust storm, it shows that at certain SO,concentration, the atmospheric
humidity higher, the sulfation is more obvious. The Sulfation on the surface of particles in foggy day is quite serious, in
the high sulfur content particles, most also contains Ca, Na, Si and Fe elements, indicating that alkaline mineral in the air
which contains Ca, Na, Si and Fe elements have some buffer action to the acid mist.
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Table 2 Types and elemental compositions of individual particles in all analyzed samples

*»8 FETEFHE 3 ] z b Bit
B Si 100
Si i Si(81.38+2.40) 6 3 8 26
Si+Al $i(50.44+1.45),A1(24.121.77),(Ca,K Mg Fe) 8 5 4 4
Si+Ca $i(46.13+2.51),Ca(23.3111.32),(ALK ,Mg,S) 10 2 4 2 18
Si+Cl Si(60.98),C1(26.83),A1(12.20) 1 1
Si+Fe Si(42.56+0.97),Fe(20.910.84),(ALCa,K) 2 3 15 20
Si+K $i(54.99+3.24) K(23.191.61),A1(15.51+0.52) 1 1 3
Si+Mg $i(57.16+6.13),Mg(30.79+5.93),8 2 2
Si+Na Si(57.64+2.90),Na(28.15+11.32),Cl 1 1 2
Si+$ $i(42.48+4.36),5(33.076.17),(AL,Ca Fe) 2 2 4
ECa 36
Ca i Ca(80.86+2.02) 10 2 5 2 19
Ca+Cl Ca(64.40),C1(22.76),Na(12.84) 1 1
Ca+Fe Ca(52.78+5.96),Fe(25.15+1.62),(5i,5) 1 2 3
Ca+Mp Ca(56.00+6.00),Mg(22.60+1.38),5i 2 2
CatS Ca(51.51%1.93),5(21.3422.97),(Fe,Mg) 2 2
CatSi Ca(48.41+2.96),5i(24.44+2.64),(Fe Mg.ALS) 2 2 3 2 9
S 29
S B $(80.78+3.64) 2 5 7
$+Cl $(38.39),C1(35.04),Na(26.56) 1 1
S+K S(48.15+7.87),K(27.22+7.14),(Mg,Na) 3 3
S+Na $(47.25+2.23),Na(33.50+1.97),(CLK,Si) 5 9 14
S+8i $(54.51+1.47),5i(39.70+3.04),(K,Na) 1 3 4
‘H Fe 15
Fe ffi Fe(85.86+4.66) 4 2 6
Fe+Ca Fe(50.85),Ca(19.22),5i(18.95) 1 : 1
Fe+Na Fe(41.60),Na(15.04),C1(12.96) 1 1
FetS Fe(39.31+3.61),5(19.94+2.09),(Na,Si) 2 2
Fet+Si Fe(41.45+2.32),8i(32.04+2.97),(A1,Ca) 2 3 5
E Na 14
Na /& Na(69.54+1.14) 1 5
Na+Cl Na(54.06+4.11),C1(29.970.46),(A1,S,Si) 2 2 4
Na+S Na(47.722+5.91),8(26.07+5.11),(CLK, Si) 3 3
Na+8i Na(31.26+1.43),8i(27.35+0.04),(K,S) 1 1 2
it 23
K & K(74.43£3.25) 2 4 6
K+Cl _ K(62.21),CI(28 48),5(5.26) 1
Mg+Ca Mg(43.66),Ca(34.23),A1(22.11) 1 1
Mg+Si Mg(39.58+1.01),5i(28.77+3.39),Ca(18.27+3.76) 2 2
Cl R C1(68.83).Na(31.17) 1 1
ClHMg C1(32.65),Mg(15.96),Si 1 1
ClNa C1(49.16+2.84) Na(29.41+2.61),5(17.74£3.12) 4 4 8
Al Al(80.2119.10) 1 1 2
ANS Al(34.29),5(19.62),Ca(19.61) 1 1

Bt 75 20 81 41 217
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