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Abstract

To study the chemical composition and sources of single particles in dust storm period, a single
particle aerosol mass spectrometer (SPAMS) was deployed to characterize the particles in Beijing
from May 3 to 11. The results showed that the signals of calcium, iron, aluminum and silicate in-
creased during dust storm period, while more sulfate, nitrate and ammonium were found in single
particles during non-dust storm period. The source apportionment indicated particles from dust
source were the most abundant with a percentage of 55.3%, followed by biomass burning (13.1%)
and vehicle exhaust (8.6%). However, during non-dust storm period particles from secondary
source were the most abundant (24.6%), followed by vehicle exhaust (21.1%) and biomass burn-
ing (16.8%), while the dust source only accounted for 13.8%. The results of size distribution
showed a broad size range of particles from dust source, which were mainly from desert after
long-range transport. The particles from vehicle exhaust showed contrary pattern with small par-
ticle size range during dust storm period, which were newly emitted from vehicle exhaust.
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Figure 1. Temporal profiles of PM, 5, PM;, and SPAMS percentage for each particle type
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Table 1. Proportion of single particles containing Al", Ca", Fe', Mg’, SiO; in dust and non-dust days
F 1. B XREEDEXRE A"y Ca'y Fe's Mgy SiO; B8 Fiki Stk

TiH Al Ca’ Fe Mg SiO;
E| PR 4.4% 3.6% 7.5% 4.8% 5.4%
EPN 31.1% 17.5% 18.9% 32.5% 46.3%
TR 7.1 49 2.5 6.8 8.6

e EFHEECNID ARSI B /AR AR A B

3.2. WARR SR A X BRI B RFE

Bl 2 g A TR A R AR vb 242 R BN 1) P38 i . eI E Y, YDA RAUE B R ]
BAEAHE K. JLHEBKC) BIETNa). FEF(Ca). BT (Fe). IRAMKECOC)E, HEHKE
fthFe e . FE TR B S A e E R BE(LEV). AHERIR(NOS). TWAHERIR B T (NO; )~ HEERIR
BSF(Si0; ) IR AR HSO;, )35 55 7, Hh B ML R 2R 15 5 LU B T VDR W s iR b R b AR -

VbR A BN IE B TR B e A B B0 S T (KT JTE R B (Cn ) BN T (Na ) IR A B (ECOC)
TR AE TR ER S A EERR(NOY ) WAYERMR B F(NO; ) BiEREM(HSO; ) JTeERK
(CHFEHTEE.

3 SRV AR RAEHEVD AR R BORL I 22 43 TR v ], VDA RANBRIY) & H 5 2 RERR B ANy, FR AT
JLE, MEHEP R KRBT S AR L MR AR MG SoRE T m, RV RAMFRY) BIR
EAH NIRRT IR R RIC R BOFEE, 2B N IR R IR/, RV AR S
i A E 2 kM, EAFREERR.

3.3. WX S5IEM S RAFRI IR AT

K 4 IRV AR KRN A KA AR IR AT 45 . BRI, BV A R 3 B Y IR EH LR
(24.6%) MLEIARSIHQ21.1%) LV FUAEIR(16.8%). 7TR(13.8%); KAEWBRRAN, FEISYE
NHARVER(55.3%), EVIBURIRIR(13.1%), PLEh4 R EB.6%), FEWARRIGRIFELSIE2E EIb, 2
KAL) 1) E ZERVR

s A 6 M IA] &% ELRARAT S5 5L, BT WAE R AW AR RS 4 A S H, PM, s i EIR T
AT HERSH, HREGI AT m, H s B di b MIHE ) 2% H K 60.8%. W E RS
SilE, P RIEDTERIVE R, A BUREIRILBITE 6 HA 7 BABRMEIE, Mahdd R pif—
URTCALIE L A5t 3 B0 T B T a3 o
3.4. WEXREEDDLRAFAINEST T

K 7 RIS ARR AR R RS R IERR A RAR A ], AT URIAEVD AR, R IRLAR 3 A1 1R
%, TE 0.4~2.0 um o [l N #CA B2 BRI /0 A, TAEAED AR RSB R FEBRA A /NT 1.2 pm, IR
ST TR TRLAE 53 A o EE R R VDA R IBURIARAR K, 2 B2k [ VD AR5 DX JBORE A7 (1K PR 9 A4

K 8 SR RANHEVD AR RSN G RS IR BURARLAZ A B, ok FHLSh 22 )R SR ORI A (VR 12 43 A1
REAEAN4 A VE R A (R R AE AR S, YD AR K B HLEN 2 R IR I RURL ) 5 FPLE 0.4~0.6 um, WE{ETE 0.45 pm,
XA ANLEN 2 R AR S HE U R R AR AR /N, W AR REWE RS, HLah 42 RS IR SR 2 2
BONHEERPIRS . ARV AR R ANLENZE BRI PR ) 2 R . Al A ARSI M R SO FE , BRI
Bk, DRIMOREAR 2 A7 Y0 5

DOI: 10.12677/aep.2018.83024 195 IS RI R


https://doi.org/10.12677/aep.2018.83024

R 4%

07 0.7
06 I WA KT R I FOS 06 I R A I Pos
0.5 0.5
0.4 i 0.4
03 CHIA 03 CHyA"
0.2 c ECOG 0.2 c ECOC
019  Na] Fe f/ 014 ~Nag|fc;
014 M|l Fe, 01yl s/
1 I NEG 04 ] I Ne
0.3 7 NO,
0_2_- NO; NO, 0'3_- NO,
T CNO* HSO, 0.2 CNO; HSO;
0.1 'CN-C' || sio; ‘ 01 CN_| 4
oo O Soleeeey, ) oo} SuSaley 1
0 20 40 60 80 100 120 140 160 180 200 220 240 0 20 40 60 80 100 120 140 160 180 200 220 240
m/z m/z
Figure 2. Averaged mass spectra of single particle in dust and non-dust days
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Figure 3. Differential mass spectra of single particle in dust and non-dust days
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Figure 4. Source apportionment results in dust and non-dust days

B 4. ISR RS2 RMFRI R REIER

| PRNNERTARE DEERES
1.0 —

0.8 o

3 B4 HS5 H6 H7 H S8 H 9 B10 BN

Figure 5. Daily source apportionment results during monitoring
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Figure 6. Temporal variations of PM, 5, PM;, and source ratio
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Figure 7. Particle size distribution of dust particle in dust and non-dust days
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Figure 8. Particle size distribution of motor vehicle exhaust particle in dust and non-dust days
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