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Abstract

In order to understand the pollution characteristics and sources of PM; s elements in Baoji city in
spring, samples were taken from the roof of Mingli Building of Baoji University of Arts and Sciences
for a period of one month, the pollution characteristics of relevant data were analyzed, and the
source of element pollution in spring was analyzed by principal component analysis. The results of
pollution characteristics analysis showed that the average concentration of elements in Baoji city
in spring was 42.5 pg/m3, in which Al, Ca, Mg and Na accounted for the largest proportion, about
87.5% of the total elements. The diurnal variation of most elements in PM; 5 is day > night, but only
Zn and Pb are night > day. Among all elements, the variation range of Zn is the largest, about 58%,
and that of As is the smallest, about 5%. The results of principal component analysis showed that
PM: 5 elements in Baoji city in spring mainly came from the mixed sources of industry and traffic,
dust and combustion.
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1. 5]

PM,s e f8 2 B 15 M EAR /DT 2.5 FOKBIRURIY), PMas A RLAR /N, THIRR, TEPEORAER: i,
SIS AR BEYR, BERSHIEFE K ST, ik PMys 5T AR AR S,
G R I FENA R[] [2]o PMos FIAGZEZE 7 thoe 3R & BBV, (B TEEOR, k5] E A 423 1)
I 2 RE3] [4] [5].

EFXE PMys FRIT R OB FE B AR 23T, /N () ST RO UG B Rk o 500 2 S Y [ B T
MR, Bk 2020 FE[6] AT K T IR S E A AR ER G S RIS 500 149 AilE R ek T,
ARG 2D EACH AR, T EEA A 20 KR ' —E . 1Ak, FXG
WAL T VAP R A Es, Mk, Jeiestm)s, wppe LR ikpr i, o, AR
SR G N FXSEAT AR, G bR L 78 R B G A 305 Gt B ALK, S EUE XS T S AR
B . BICATFUN X T HE T PM,s o &R B0 B AR A SRIE AT 20, DU =2 S5 G e At
2 H AN S

2. MBI 55%
21 H@mEE

SKAE R T OO 2B s AR X B ER AR L T, BEHB T2 20 mo KA TH-150C 2 Hhii & 25 S
TFRERAE AR (R, KAL), IS PMys, WEN 100 L/min. RFERT (A4 2021 4-425(4.1~4.30), LA
BN - JEIEER 90 mm A7 JEEAR, JERRAE AT AL ERALFE BT L . HtE (6 h, 450°C). THIR (N 20°C,
RN 40%, 24 h)FIFRE(BT125D AY, Sartorius 2], #E[E); KA G MCHERFHRE, M5 ETIK
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2.2.1. X/

ffFH Epsilond RF1(f=%, MAELRER B X S5 76 0 WA (ED-XRF)X} Na. K. Mg. Al. Ca.
Fe. Zn. Pb. Ba. Se. Sc. As. Cu. Ni. Co. Mn. Ti. V. Sc £ 19 MRS EHITIE. FERENTZ
AT MBSO 7 A g B G 2 U B B 2R A TE, AR GRS 0 S P 28 [ VA TE A 2R o 5 5 B R i A T [l
E5 0T, R HER L, SR EVAGTRERIE . RS H AR C R AFE R S R R R o R
Eri. YHTIAE 8 ANFESR T ERAGI L ANFEAL, DU PR SIS HERG B

22.2. BW/HHH

TR M i 1933 SEEERFIR[71E SR H I GE T U5 R B o IR AL & HFT A & e — 4L
MEFRIUAGREAR R, (RIS HRE 2 PR 75 2 p ] DL T LA B ) e MR R 7T RE 20 4l S i i SR A8
BEMMEL. JHid SPSS 19.0 BAFSLILSTLENS PMas ITIHRAR : K Blm AT PR AEALEE, MIOGTERRE APk 3%
BENACE, MRy, AR RO ED, W R R, B RN R, RBUEIRI%
MR -

3. &R 5vHe
3.1. TR BTHHE

FEWTHHEE TR PHIRE RN 42.5 ng/m®, W8N FATTAEBICRITH(95.5 ug/m®), HHXFE]L
b X I IT T[] 2R (1.7 pg/m®). S HiIX (%7 £ T[101F522(15.7 ne/m®) A4 g i X (35 1 T 72 22(20.7
ngmd), FEHEBILCRGIKTPER. B 1 NTETESSICERNHZE -, ATUEHICERE 4 A
26 HIREim, HAEN 63.1 pgm®s 4 7 8 HIREERAR, HAEN 26.1 pg/m®. JeERS Al FHEK, M
JCEI 45%, HKCN Ca. Mg Al Na, 545000 18.2%. 12.2%R1 12.1%; Al. Ca. Mg 1 Na PUFf 7t
FEIUER M 87.5%. XA G RIS G A 2) &0, RO EEHINE 4 H 4 HF 4 A 24
H, XTRFRSICRIRE MK KOEEMK(<15 m/is)rTB(4 A 11 H~4 A 17 H. 4 A 26 H~4 A 30 H),
ROTFIRBE R =, HEN XS 1T BT KI5 P2 R AR

IR G M & LR, B 40 pg/m® AFER, H A 0K A EE IR (340 pg/m®) R FE (40
ug/m®). K. Tiv Mn. Fe. Cu Ml Zn fEARIKEEH A 5 EL 425008 2.35%. 0.49%. 0.14%. 2.71%. 0.30%F
0.73%, TEmMREER &5 L2 5 5.06%. 0.76%. 0.21%. 7.53%. 0.43%#I1 0.94%, #*HiXEefiE TR MK
FEIRTG G FEARAEAR G, V3, DL EME TR G, XS5PRE[11EH R4,

32. TREHTK

TCE M AR BELE 26.6~72.7 pg/m® 2 18], BB FEAE 24.9~50.5 ng/m® 2 8], HiKEGEEKRE, XY
B R B B TR, RIAB s A E, & 3 AEWT R EBRAEAE, TUERAR
FJCRMB A BT K nmIRERIANE > &, L Zn F Pb RIAK > B. Zn BEATE
NERIN TR R [12], BT RAEN BN G NREEHI[13] [14], (HZHAMRAA TAE, ATHERRER L RIE
Pb 2R R MI[15], RN A A 32 2l HE G RO, vl S R A KB L g 4T/ k. FrA I
FH Zn BARARIE oK, BRI AR IR Z) Dy 58%, FLCN Fe 1 K, AZIE 73 il g 45%1 41%: As A2 1L
FEf/N, ABMEN 5%, K Se HIAETE A 8%.
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Figure 1. Diurnal variation trend of elements in Baoji city in spring
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Figure 2. Variation of wind speed in Baoji city in spring
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Figure 3. Diurnal variation trend of elements in Baoji city in spring
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3.3. RiEARAT

N T RENTHHZ PM,ys FICR KK, 1E] SPSS #ufhxt 19 Mt dtiT Tl b, SHis f
1R, mOKJTET G FERB =AM, BT 1 5TEkE N 49.2%, Hr Fe. K. Mn. Ca. Sc. Sr.
Ti. Co. Nifl Cu s, ¥WAT 0.8, Hrh Fe ip & BOERIAH, Mn BERIE LM EKTR,
2 TR P B AR G 32 B EORH[10] [16]; Ni EERIE T8, 2 HIEh ZEHERGH[17]; Ca il
HFHLBh RN Cu BERRIEG &M LER, WRASIEHMINRECEK[18], KULHENIN 7 1 Tk
A FRAVR . B 2 41 Na. Mg F1 Al 8T, o Mg R 2RIE T @500 2R [19], Al ZHh7e ot
R E B R [15], IULHEwT AT 2 ~imbdi. T 3 # Pb. As. Se fll V s, A Pb.
As I Se T EYE IR BREE[20] [21], BAMMBRFEIFE R Z 242 V [22], [RIULHEWHZ IR 7 el 28 LAT
®, FAGTHZE PMys e R EERIET T FIASE R AT bR .

Table 1. Principal component matrix after rotation of maximum variance

1 RAFERE R ER T ER

PCAL PCA2 PCA3

Fe 0.990 0.027 0.023
K 0.983 0.104 -0.027
Mn 0.980 -0.018 0.158
Ca 0971 0.180 -0.019
Sc 0.957 0.273 0.015
Sr 0.950 0.260 -0.043
Ti 0.937 0.106 0.235
Co 0.856 0.425 -0.042
Ni 0.812 0.446 0.083
Cu 0.763 0.162 0.015
Zn 0.463 -0.336 0.410
Na 0.232 0.921 0.166
Al 0.155 0.854 0.035
Mg 0.497 0.846 0.083
Ba 0.021 0.447 -0.202
Pb 0.03 -0.317 0.914
As 0.078 0.082 0.858
Se -0.397 0.04 0.707
\% 0.351 0.217 0.639
TTHR /% 49.179 17.717 14.816
FHTTHRE /% 49.179 66.896 81.712

4. &5ig

1) FAOHHEFTRFIRE N 42.5 pgm®, Hr Al Ca. Mg A1 Na DUFh o2 5 s T ) 87.5%, 45
B RGELMERINBET TR RZ R EE R Ko Tiv Mn. Fe. Cu il Zn BEETS QL INE, fERTET
1 5 Ee Bl 2 k.
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2) LRI ELE 26.6~72.7 pg/m® 2 [f], PLIAIIKEELE 24.9~50.5 pg/m® 2 i), HKEGUEKRE, =

R TR (AR W TR, R WL ) Y ) P2 . PM st K U R IR LRI E > ), Y
Zn M Po RILNK > B. rATCERT Zn MR ROK, BRIFAELN 58%, As FIARALIEE D,

AR ME N 5%
3) EXYHHEZ PMys Ft R FERIET TAASERTRAGVR BB AUREIR
E&ImHE
TG SC B AR K AE A B I 2R 1R T H (2015dc47).
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