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Composition and Source Apportionments of Saccharides in Atmospheric

Particulate Matter in Beijing
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Abstract: Based on the newly established high-performance anion exchange chromatography with pulsed amperometric detection
( HPAEC-PAD) the saccharides in PM,  and PM,, in Beijing from 2011-2012 were quantified. Fourteen saccharides were
synchronously detected in the aerosols samples in Beijing which can be divided into three categories 1i. e. anhydrosugar sugar and
sugar alcohol. Anhydrosugar coming from biomass burning include levoglucosan mannosan and galactosan. Sugar and sugar alcohol
emitted by the primary biogenic emission include glucose fructose trehalose arabitol mannitol glycerol threitol 2-meythlirtols
( 2-methylthreitol and 2-methylerythrito) ~ xylitol and inositol. The concentrations of monosaccharide anhydrides in summer and autumn
were obviously higher than those in spring and winter while the concentrations of sugar and sugar alcohol in winter were significantly
lower than those in other seasons. The results of positive matrix factorization analysis suggested that saccharides compounds in
atmospheric PM in Beijing can be derived from biomass burning suspended soil or dust isoprene SOA as well as direct release of
airborne fungal spores and pollen.
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2
Table 2 Linear regression equations for standard curves of saccharides
/%
8 11.9157 0.0000 99.9975
2- 8 4.4294 0.0000 99.948 6
2- 8 3.2213 0.0000 99.9657
8 10.7155 0.0000 99.988 4
8 5.596 0 0.0000 99.9227
8 3.2655 0.0000 99.946 3
8 7.3679 0.0000 99.9457
8 4.4549 0.0000 99.8703
8 9.2432 0.0000 99.952 1
8 6.3265 0.0000 99.9019
8 2.1964 0.0000 99.6170
8 3.2980 0.0000 99.903 0
8 3.5024 0.0000 99.743 3
8 6.3779 0.0000 99.900 8
(369.21 +242.34)
ngem . 23.65 ~ 2428.93 ngem ™’  (428.32 +
271.09) ngem . 24.41 ~ 3061.91 ngem™’
Zhang '° GC-MS
PM,s  PM,,
(307 +345) ngem ™ (397 £432) ngem "’
2.
6
6
1
Fig. 1 Chromatogram of the saccharides standard samples
2
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PMZS PMIO
(600.02 +399.13) ng*m ™’
(792.34 +510. 10) ngem ™ 66. 12
~3389.08 ng*m > 116.52 ~4302.30 ng*m "’
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Fig. 2 Monthly variation of total measured saccharides

concentrations in PM, 5 and PM,,
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21

(70 ~ 1316 3%  62%.
ng*m ) 4. 3 PM, | PM,, PM,,
PM,, 85%
(439 £308) ngem " (498 +323) ngem ™’ |
(9021773) ng'm_3 ( 162 1115) ng‘m_3 PM2'5 PMIO
(61.2 +47.7) ngem™> (117 £80.1)
ng*m PM,, PM,
3 PM, 5 /PM,, /ngem ™
Table 3 Annual average concentrations of the saccharides in PM, 5 /PM, in Beijing/ng*m
" PM, 5 PM, 5 PM,, PM,,
369.21 +£242.34 23.65~2428.93 428.32 £271.09 24.41 ~3061.91
22.52 +14.51 0.00 ~143.3 27.43 +16.81 2.13 ~265.92
14.82 +10.61 0.00 ~226.83 19.92 +14.31 0.00 ~213.44
439.01 +308.23 23.65 ~2653.31 498.09 +£323.29 26.66 ~3297.01
26.62 +21.91 0.12 ~185.62 41.81 +31.13 1.13 ~246.52
4.13 £5.02 0.00 ~331.44 8.00 +6.16 0.00 ~58.00
2.01 +1.87 0.00 ~22.52 2.84+2.39 0.00 ~67.01
2- 13.80 +12.23 0.00 ~72.53 17.54 +15.42 0.00 ~81.47
10.33 +9.51 0.85~95.30 31.91 £26.90 2.19 ~137.42
7.44 £9.41 0.67 ~74.22 21.07 £20.42 0.85~133.11
3.86 +2.11 0.00 ~18.13 5.51+2.86 0.00 ~31.22
61.21 +47.72 3.37 ~444.81 117.03 +80. 14 10.32 ~544.74
22.14 +15.73 7.12 ~202.80 46.24 £27.52 3.09 ~343.60
62.01 +58.64 4.76 ~399.76 95.39+£91.43 11.97 ~567.58
7.41 £4.73 1.92 ~58.12 21.73 +10.04 4.38 ~77.84
90.21 +77.33 9.85 ~459.82 162.09 +115.23 34.71 ~881.93
600.02 +£399. 13 66.12 ~3 389.08 792.34 +510. 10 116.52 ~4302.30
1)
4
Table 4  Comparison of total measured saccharides in different regions
/ng*m 3
Hoo- 10 PM, 600. 02 (66. 12 ~3 389. 08)
PM,, 792.34 (116.52 ~4 302. 30)
7 PM, 61 (32 ~119 19
San Augustine 11 ~ 7 PM, s 70.4 (15.4 ~355. 1)
Clarksville 1~7 PM, 128.4 (7.5 ~372.2) 20
Dallas 1~7 PM, 52.4 (15.8 ~196.0)
Higley 1-~4 PM, 24.1(1.1~83.0)
84(38 ~129)
3 ~
PM, 133(83 ~175) ’1
375(70 ~1316)
292( 88 ~683)
Howland forest 5~10 PM, 5 10 ~ 180 22
9~10 17 ~134
11 ~12 PM, 10 ~537 18
1~6 14 ~1085
1~12 1~43
TSP 399.7 7
/ PM, 5 268 3
/ PM, 340
2.2 PM, s PM,,

3.
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Fig. 6 Source apportionments of saccharides in the aerosol in Beijing
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