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Abstract

In this study, the change characteristics of the atmospheric secondary particulate matter (SPM)
pollution in Dezhou city during autumn and winter were analyzed. It is found that the proportion
of nitrate in PM;; increased significantly when PM; 5 level was high, but the proportion of organic
carbon (OC) decreased. The result highlights the importance of controlling nitrogen oxide emis-
sion to reduce high PM; 5 episodes. In addition, the analysis of the secondary organic carbon (SOC)
showed that the SOC/OC ratio increased with the increase of K*/EC (elemental carbon), indicating
that biomass burning has a certain contribution to the formation of secondary aerosols (SOA). It is
also found that SOC/0OC increased with the increase of wind speed. Combined with wind-rose dia-
gram analysis, it implies that regional transport has a certain contribution to SOC. Further analysis
showed that high O or high RH conditions were unfavorable for SOC formation. In contrast, high
temperature and high RH conditions were favorable for the formation of secondary inorganic salts
(including sulfate and nitrate).

Keywords

Secondary Particulate Matter, Chemical Composition, Pollution Characteristics, Autumn and
Winter

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B e AR P2 TR0 385 RS 11 DX el 3 e AE R 51 1 & MR ) R 1], — 7 TS R U E N B
[2], 5 — 5 AT N B B R BB N3] [4], EAMEXT A A S A5 = A8 & A0 B AL RIS [5] [6]. ITAER
F ERURL 75 R AR S BT e[ 7] [8] [9] [10] [11], {EZRe b1 R A RUR IR B AT (B AR B[ 12] [13]
[14], IHRIEKATT . AHFLIEE, BIE ™ E QBRI 95 T 5 s O HEBCE B G, 1%
FIX S IE RS R RIREM[15] [16] [17] [18], BRULURLPT5 Y (¥R BRL 0@ o X S5y e, BN [X
W —#E, AREFMESSRENHK. 2017 4], REFET “2+267 3R XBEIE[19], MWK
AT YA I R, W T AR R M R, R IEE RELI IR T . IR
BRI B A8 B3R A 3T o BURFAE I 358 43 X 358 K% J7 300 b DX S ot 22 el itk 2 ARG, DLIA B R AR 58 V5 e
e SRR H . B AT 50 RO A5 el 50K 22 B Hh 78 R R T R Rk T, 4
JE5T[20] [21]. RE22]. A FE[14) I35 [23] [24] [251%54h, T KRB HT T FLIE AL . flIH 2 IR 1R
2 +267 BB KT YERIRIER T 2 —[19], KE&FLFHEMEG RS TERBIREICT R
(95 G iR FEA T RRAR,  (HR BN (5 iR FE AR “2 + 267 I LA T =K F[26] [27] [28]. T4
SR ] I il PR Rk HE S Tl %t — 035 e I B AR AR T B AR, R T RS IR B A AT SR L
IR . A FCR B B E R s TR 2 3 S (0 AE 2R ORI A 2 A A B, Ko M R AR R Bk
Vi G SRR AT 0 #r, R FUBURIA) — AR S A AR AR AE D9 BRI Z b X 1 — IR 5 e d At

DOI: 10.12677/aep.2022.125131 1057 IR AT


https://doi.org/10.12677/aep.2022.125131
http://creativecommons.org/licenses/by/4.0/

e

EESE
2. SREAFTE
2.1. B R SEE

RAFE A B TR T RS AR AR o R AR Mt B T01(116.38N,  37.48E), BHESHUTH 12 mo 1% il b
PN TIRX AL B, L AAERX . X AAR, NO%4E, LHEREEG R, GE10%
FELPN T30 DX Hp 0 7 B IR R

MRS B 2017 45 10 H 1 HZE 2017 4F 12 A 31 H. K& ZFL5 . 2R FESENT 10C
TERAZRRI %M, 11 H 14 HFFE, BPFSRIES—H/NT 10C, Btk 10 H1 HE 11 H 13
HElr ARk, 11 H 14 HE 12 A 31 HRIAAE,

2.2. WAHLEE SHIEA IR

PM, s T BV FEAd H 5 R 0k 4 W LA (BAM 1020, Metone) il 75 . 7K VA B 1 B0 FHAE 2R S (1
EHAXAGAC, #3501, IE#ER N 1h. OC Fl EC [ Sunset 24 7 ) RT-4 £E£EH5 > HHAX 7347 »
IR HF 2 1 he /NI A3 R 2R 11 42 0 3% I FE A FHTE 26 70 3 0 I A (CES Xact 625)145 . R E &
BFERA RGE S IR AR E SRS R T H 3R (SW 600, HrglsiEL.

15 F /N G RBGE MRS RAL H SOC, ZITVEMRAIE TARFE T —FoRE, 2T HB/MERRE
%, AT R — VORI IR B 43 FE T A T 20560 5 0 b 8k [29], AT SE M OO 78 M i AU A 2 S 56 vh
133N T IAIF[30]. TEAMFR I EC ENRED, 115 OC Fl EC —IKIE(OC/EC),,;, HETTTHE
SOC, LRI :

POC = (OC/EC)W_ xEC+O0C,,, com )]

SOC =0C

foi

POC N—IKEWER: (OC/EC),: RHFTH OC/ECHIIE/ME: OConcomy Fn—IKHEL T OC HHI4E
BB FE AT 2R 1 OC, BT ZIURD, HTEARTFFH, OCooncomy HENE

(OC/EC),,; 7 EC /R ERETHA SOC MRS 8. fEHEPRUT . #£ MRS 7 % E(OC/EC),,:
HERBLKI(OC/EC),, JHE— > & BRI Bl A L AR (Bl an,  BL 0.1 MIalR& AN 0.1 2 10). SOC, (IR SOC)
W (OC/EC),,:  BHRGET HAAN, SRERIE A HI— RIM EC 5 SOC, ZIA1[) R #4748, S+ EC
N SOC HIZEA SRS IR B, B/ R BT L I(OC/EC) iy TT WAR R BLSE 1 — URHEL I (OC/EC) o

AT, HEBIZE A AT TIOR3, A A BME NN, ARG
X7 24 /NI, 735 MRS HH5(OC/EC),,.» SRJa BUEE H /N B B MEAE iZ H BI(OC/EC) i, AT
I SOC. 10 A+ 11 A1 12 HI(OC/EC),,; 537128 1.91, 2.49 F1 1.29, 53w HAGE N (¥ AH S HF 2 BUE 5
AHIT(0.89~1.81) [32].

3. BR5ITR
3.1. PM, s (LR S TEALAHE

M1 RE LR, B NO; Ak, HARTSHYI(PM, 5. OCy EC. SO + NHj .« Na's K'fll CI)Jfi &k
JEXINATR TS, JFHAT OC MIFUHRIKEL LR KE 0 2 . UiUIBEAE IR FRC, RIEIIER,
Hemag i, BRI TS G .

w —POC )

DOI: 10.12677/aep.2022.125131 1058 IS RI R


https://doi.org/10.12677/aep.2022.125131

U

Table 1. Average mass concentrations and standard deviation values of pollutants in autumn and winter [pg'm ]
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Figure 1. Proportion of chemical components under different PM, s mass concen-
trations
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Figure 2. Time variation of pollutants mass concentrations, temperature, relative humidity and wind speed
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Figure 3. Daily variation of pollutants mass concentrations and OC/EC
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Figure 4. Daily variation characteristics of SOC and dependence of SOC/OC, OC/EC on biomass combustion tracer (K'/EC)
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Figure 5. Dependence of SOC/OC on O,, RH and WS
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Figure 6. Wind rose pictures of K'/EC and SOC/OC
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Table 2. Statistics of characteristic quantities in autumn and winter
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Figure 7. Dependencies of SOR and NOR on different parameters
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