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Analysis of Chemical Composition Pollution Characteristics of Particulate Matter in the Core Area of Binhai
New Area, Tianjin
Zuochen Liang
Tianjin Binhai New Area Ecological Environment Monitoring Center

[Abstract] In recent years, the Binhai New Area has continuously increased its efforts in air pollution prevention
and control, resulting in significant improvement in ambient air quality. Compared with 2016, the
comprehensive index of ambient air quality, fine particulate matter (PM..5s), and inhalable particulate matter
(PMy) in the Binhai New Area will decrease by 25.8%, 39.4%, and 28.7% respectively in 2023. Although the
control effect of particulate matter pollution is obvious, there is still a certain gap compared to the national
secondary standard for environmental air quality. Therefore, it is necessary to analyze and study the pollution
characteristics of chemical components of particulate matter. This article selects the core area of Binhai New
Area, a national level new area, as the research object. Based on the environmental air quality monitoring data of
Binhai New Area in Tianjin and the monitoring data of Dongting Road Super Station in Binhai New Area,
statistical analysis is conducted from the aspects of inorganic elements, water—soluble ions, carbonaceous
components, etc., and conclusions and suggestions are given. The analysis results show that the atmospheric
particulate matter pollution in the core area of Binhai New Area exhibits obvious seasonal characteristics. In
March and April, it is significantly affected by sandstorms, while in January and December, it is significantly
affected by soil wind, sandstorms, and fireworks. In July and August, photochemical reactions are intense in
summer, and the exhaust emissions of heavy trucks are significantly affected in January, February, March, and
December. In addition, regional dust and external transportation cannot be ignored.

[Key words] Binhai New Area; Particulate matter; Pollution characteristics

515 T EARSL. 5 wm) NEAIHRAY) (2815 EAA<O0. Tum) .
KA RAR KN AT 73 9 i B R (KL< 100w i = IR AR 2 70 £ TEN TR IKIFTERS 7
m)  APRASRIY) (A I EAR<10 um) . AIFIRY (530 BHULEWE =R . TR LAY E AR

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 63




Ecological Environment and Protection

A2 IR SR~
B 755 12 WA 1.0€2024 4F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

SULRMMEICR. MR FERE TIEYL. ERTALSE;
TG R T B A A BRRHI R e & Tl A2 o Kbk B
KA E B ARGy, FEP BB 7 R LARIR h . AR Eh
KRB TAEAE, FHE T R ERNEIRE T e @ A1 4wk
T RABRAF B YIEA — IR E B, XA R
B WAL S — B . TR R, ) 4
T N A BRI [ 785 7 16 5 K, DG T B0RLA A 4L e BRI
R 7 THI RO 72 H 2552 2 [ A AR s

1 BAERE

TR X I R M b T A 117° 417 37" B, db4639°

37 28", AT IH I 24N AN A W HE U0 TR A 2 2H 23 AT S

FE B8 B 0 A T AN IR N HURTF 9 30 2 X 3K S5 A iS5 QLA AL, 48T
SR T DX A% 0 X KA AT G B R B S 2 M R 2R TR
NRRIF WA S WS G AR L L P50 52 R 11
KR TEYRIFRRAE S A R} 2 1 A ST SR (L mh 7 &,
NIRRT Yl i R 15 AR

2 TS ES TG R

2. 1EHLICE . KF20234 oAl TG 2 IR IR AT 04T, 27
T 0 WS B EE 4. 11w g/, Hh & BEE KT
ZNSi. Fe. Al K. Ca. ZnfiMn. BV RRSEN)E, TE
SR B (AP H4(E 2. 82 w g/’

SAM4A LR BIWRIEIA B & T H AR 4, /3 A EI7. 420
12.11ug/m’s HIRRZLA, TRAWRE NS 21 ng/m’s TH. 8H
9 H 0 E B AR AR, 23081, T wg/m's 0.94 1w g/m’
A 47T ng/m’s FORRWD ARG, 1H . 3HMAH TR SR E R =,
2490 wg/m’. 4,68 ng/m'AI5. 17 wg/m’; 8HTREMIKE
A&, 290,94 1 g/m’s

MTEHICE P S BB E ISy AL, Fes K. Caji# (LA
TR “EEIOER” ) HATON. 3~5H, SitEHABRELE
BOGERPHE — ALCR AIREHE =, X=HIGRFRER
H IR A, X 5HFEFW A RSIEE K. L HKuR H Wk E
TEFEBICRFRHE —, 23 7 o0 B TR HI LR AT A
. 12HSiuER HYIREAF BTGRP HE —, Fe KL &R IX
2., BB LR b AR YT R e . 6 HFITH, o6
FIRER A A ML, EEITOEPIRER S G 2AL ST Fe,
Ca, LR M REF TR A M4 OREE) - 9H . 10 F11H, Fe
TR AYREEF R R TS —, HREKTE. MBRWAR
J&, 3~ ARSI Tm R IR s, 2 6 AT HAL TR IR &
&, 8~12 AFen gk B B imn, VKT a MR & 5

MEBRITCERMEEFIHBUKE, Siv AL, Fe. Calfi HAE
A — 8, X PR TR F B RonE, HA RN —5
R FCRIEECN—8. KRR AR B R R AR e, B8
HEAR R “ BB oA, AE HIAE LT~ 2087

Wi A AR, KIN20234E8~ 12 AFelk HHEZ 5 —, i
i TSiAIAL. MAESEIERE, COS5Fe Mk & B IEM =X &, (HAH
KM IFA R B 5R, HH2CRERAMO0. 614, MITYKFE, Fesi R

VoY SR §PE R 7 A s COBL75% B A5 X [A] K EE 11, 1mg/m’)
A 2 R [ W A7 R S RN T R O T, BR90% EL1E X 1] R v
TF1. 5mg/m’) I FEE R E TR 1 .

6

Si
54 Al
Fe
K
24 Ca
=]
)
=
=
2
®
I , |
\.d_E:’z
14
0—— T T T T T T T T T T T
1H 23 33 48 sH e6H 7A 8H 94 10 114 124
25+
Si
Al
2.0 Fe
K
~ Ca
E
15
=
N
X104
el
Né’
0.5
0.0

U1 211 311 4 s el 77 81 9] 10/ 111 127

Bl FEICEREWRE AN (Ea2EdE. Gk AeR)
2. 2/KIEPERS ¥ X 20234 7K W1 7 1 1Y) B AR BE 3R AT 40
Mr,Cl'y F NO;» NO. . SO, NH,/'. Ca®'. Mg”. K'. Na'f{J4EF
IR EE Sy 51790, 763 n g/m’y 0. 164 1w g/m’. 7.307 ng/m’s 0. 067
pg/m’. 3. 159 ng/m’\ 4. 092 u g/m’. 0. 495 u g/m’. 0. 054 v g/m’.
0. 485 u g/m’f0. 568 u g/m’,

7 Eg e, mmINo, 0, I ne, T g I K

]
15 2H
B2 FEAKEMES T I HZL
B8 H 4b, HoAth H 13 35 N0y & BE7E 4% 5 P i v, NH4+F
S042-RZ . 4~8H BB TFIRAEIRI~12 AL, NO; IR E ZE R L) —
5. 8HSO WS B F i, J4. 602 ug/m's 3HZZIA
RAFGM, F K PERS F 0 R FE MR T Hoph A B BRib e R
AR, NOs FINH, R FBEAE 10~ 12 7 e, SO Wk BEAES 9 %%
i, COWRETE L A M2 A%, KIREAEL A B .
MR AE 5 4 W bE 4 SO /N0 i H B Lk, 7 H A8 H
SO.“/NOy B e 1o, J& [N B 2Rl Ab 2 Je B JR £, SO.RINOX i i

IS
N

JRRIREE (ug/m®)
1

ES
1

Lt L % m m

d
3A 45 SH 64 7H 8H 9H 1080 1A 124

=

64 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
B 755 12 WA 1.0€2024 4F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

T8 6 FHR T 6 I e Ak S 0 v, (BRI TR SR TE BRI B8 Hh 2% 5 vy
fif, SRR IR SR A, BRI E ZES0,” /N0y He 8
fh =T & A48 BS0,5 /N0, ELE B, 1. 06, BREZETR
J& BH A4 H) S0, /N0y LA B AR A 1] (LA A2 H) B T B%,
[#] 52 MR R VR I DTRR N B % R 3 H S0, /NOs AR B AR, N
0. 20, MER A2 (SOR) A% 12 (NOR) K&, —FAbBRA 5
A R IR R R IR SR I A A 28 4R T A FI8 H B o
MIKEMEE TR 2 FE T HENRE, CL HENLE
CXRUET AYAR, WA Ay S IRAE T A2 1IN, NO, HASL 2“8
VAT o AT, WA AR 4 ~ 6N, BB HBLE 16~ 1815 NOy
IREEIR BRI, IR AL R, AR b “ g s 4y
A, WA HINAE6~ T, B8 L IAE13~ 151 ; S0.° HASL 31T
LG SrAn, BRI ZE R K, WEE L IILTE AR BLA4ERFE
K 18], R EA AL T8 NHO 2 “ BRIy 404, I(E
IUAES~ 6, 7R (E HILIE 18I s Mg™ BRBRIR FERLAIK, HAR A
2 K AR XA 347, WEAE 5 7)) H ILAEA~ T 21
i, 2+ H H BLTE 161 .

SO /NOs F ARk B “ i s ” 43Af, W fH HHITE16~18
i, 20 BLAES ~ 6T .

2. SHRR ALY CHHUL WD) o KF20235E55 57 2573 0 JoR Bk 1
¥ 4T 4> ¥1, TC(Total Carbon, A Bk ) B 4E B W E NT.7 0
g/m’, 0C (Organic Carbon, & #HL%) FIEC (Elemental Carbon, JTZ
) AW 5 N6. 7 uw g/m’ 1. 0 u g/m’, SOC (Secondary
Organic Carbon, AWK IR E N5, 1 ug/n’,

OCYELH A ¥ e, H17. 7w g/m's 10H AR ERAR,
H3.Tug/m's BEANOCTE2H . 3HAFI12H A KM EAHNT B =, 4
HIN9.3ng/m’. 8.91g/m3f9. 2 ug/m’. ECHLEFELH H WK
EhE (3. lug/m), 10H &M (0. 4ug/m); 2H. 3AFI2HEC
KA B HER, 2381 5ug/m’s 1.5ng/m3f2. Tug/m's
SOCTELH H ik e, 14, 6 wg/m's 4HRILLH H 5K E &
%, ¥IM2. Tug/m’.

204
M [ Joc
1 [Isoc

>

SR (pg/m®)
S
L

o

Rkt

1)—1 27 33 47 sH e 7TH 8 98 10 11 124

K3 0C. EC. SOCH ¥k ARk
SOC/OCHELH « 6~9 %, #E80% /47, SOC/0CHEL1~12H
BAK, EATEC0% LA b, BT HLBK 4 28 DL A DL N =
OC/ECHLETE6~ 10 A 8 &, #8id 10, e mifE 16. 4 BLTEI A 5
OC/ECHAMBETE 1 ~4 A MXT UK, (H ELAE I TE4. 28h b, B4 7y £

BOR BIRRIR . 6~8 1 IR J9iH T R B iR 2D, ECE B HLUIL,
JITLAOC/EC AR 555 o

OCFASOC/HT FIA FE I H Ak fa B AR — 5, 3 B IR R
G35, WEAE AR 19~ 200, 24 L IRAE 14~ 171N o BCJR &k &
() H AR “ U ALY 43T, WAE 43 70 HE IRAE 6 ~ TIR 120 ~21
IS, ZHE IR 12~ 15  BCW {E H BN ] 5 5 e 5 i v e 5
—H, ECFER BB ARG, WReTE A T AR,

3 it

(1) VR DX AZ 0 X R AUBURE A9 G B2 I W S 1) 21 1 A
fiE. SHFI4H TR BIREHEE T HAA 6, TxmdsSil AT R
YRS, RAENET TR TR A IR A, HIL AT WA
SV RRAWE R VKGR MKHRE A, 1281, FefiK
TCR B, X — I 3 52 3 138 R A FAR FE T R T80 1) XU R
M B o (2) IR TGHLER R KV I B T i E WALy, BR8 A Ah,
oAty F 73 3552 N0y R BETE #5885 - F dg i, NHL IS0, IRz . CL K
FEAELLAFAL12 A m, HEBRHAN SO, /NOy LB AL RR 45 R 5 1=,
[t & SRR R I TRk = . (3) TH N8 A S0," /NOs L By, JR
fe B2 2 S R RIZ, SO.ATNO, 7] 7% i 6 AN R & 1 4 AL =R
B, (AR IR EhAE iR IR S B O, S SO R 2R UK
JEFA T, B E 280, /N0y HU B 8 HAth 2275 11, 418 H S0~
WEAE BB . (4)0C, ECy SOCHKREZELELA . 2. 3H A
127 A Bk B AR S, OCANSOCH) H A bt A A — 5, 1 &

CRIE RS 3AT, VEAH HHBLTE 19~ 208, 2E HBLE 14178
ECI¥) H R4k & “ XU BLAR ™ 434, WEAE 43 )t IR AE 6 ~ 71 F120~
21FF, LB HINTE 12~ 158 ; ECUEAE H I A 7] 5 22 388 R vy e
B BCRESRE A TEARE, vReTg A T EA A, (5) WH
BKRE, TR EIE, Siv Al Fe. CasuZIRE M H AL 3
BON—2, WHICR D eRe KON T, IR EER A A K
TR B R RN S . (6)8~12Fert i H5COMKE
AR S, FAFE IR CR R, Has 15 407 f 4 e me Jr ),
Ui BTS2 BT PG R 7 e AN R AV RSO PR S

[ 3]

[11E#F KA F Ao % H#RILERITHFEE
£.,2017,(12):104.

[2HE# X E,ZZF,F KA F AP 2T HA
BRI R IR A 3] B 4R AF#7,2014,42(6):9-1 4.

(313 20 2, 38 £ oK A 40 BUR A R AR AT 0K 9 % 9 B [J].
T A 40 B 48R # 1,201 3,41(6):21 -26.

[4IKIRK R B,KRISTEN M F.A nonlinear regression model esti
mating single source concentrations of primary and secondari
1y formed PM2.5[J].Atmospheric Environment,201 1,45:3758—3767.

(51K 4k, 4 %1 W R Ik 1 34 X PM1O & PM2.5 1t 3 41 79 7 A
[J]. k%3 ,2007,19(10):1620-1631.

EE® AT

RAFE (1976—-), 8 %k, R EA KA SR AT H T
©): A ASIREL W RIS AT .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 65



