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Size Distribution and Source App intment of Road Particles During Winter in Tianjin

ZHANC Guo-tao! s YIN Bao-hui' , BAI Wen-yd', Gﬂﬁéi,iti-ya(’); JWANG Zhi-ye®, ZHANG I\ia{l * JZHENG, Zhen-sen' , ZHANG Li-wen’ , YANG
HAN Bin' BAI Zhi-peng' B -

1 Stgfe Key' Laborato?' of Envnonmental Criteria and Rish Assessment Chinese Resgarch Academy of Env1ronmenta Sciences, Beijing 100012, China; 2. School of Public
Healthy' Tianjis-Medical Lnlversny, Tianjin 300070, Chmaj ——

Abstract; The significant role of traffic emissions mixed from various sources in urban air pollution has been widely recognized. However, the corresponding contributions to
the roadside particle distribution are poorly understood due to the mixed impacts of various sources. Particle number concentrations of different sizes at the roadside in Nankai
District of Tianjin were continuously monitored using a portable aerosol particle spectrometer during the morning rush hour (07:30-09:20) from Nov. 9, 2018 to Jan. 6,
2019. Characteristic and influencing factors of particle size distributions were discussed combined with temperature and relative humidity data, while potential sources of
particles at the roadside were identified based on size distribution analysis. The results showed that the average total particle number concentrations were 502 cm ™, and the
concentrations of the accumulation mode and coarse mode were 500 cm ™ and 2 em ™ | respectively. The distribution of number concentrations at the roadside was unimodal
and primarily concentrated at 0.25-0.50 wm, with peak sizes at 0.28-0.30 pm. The same distribution trend of particle number concentration and difference in the
concentration in the same segment size were observed at different periods. Vehicle activity level was the main influencing factor of road particulate matter concentration on
different weekdays; the probability of the high value of road particulate matter concentration was reduced by a reasonable combination of the vehicle tail numbers. Temperature
and relative humidity were both found to be positively correlated with the number concentration of particles. With the increase in temperature and relative humidity, the total
and peak particle number concentration showed an overall upward trend. In addition, the peak particle size increased from 0.28-0.30 wm to 0.35-0.40 pum when relative
humidity was higher than 80%. Three sources, including road dust, brake and tire wear, and the aging particles from vehicle exhaust, were identified using positive matrix
factorization in this study. Road dust contributed 8. 6% of the total number concentration, which mainly consisted of particles with sizes above 5. 00 um. Brake and tire wear
contributed 2. 8% of the total number concentration of particles with a size range of 0. 80-4.00 um. The aging particles from vehicle exhaust contributed the most (88.5% ),
with a peak at 0.25-0. 65 pm. The sources of roadside particles were mainly related to vehicle activity, whereas temperature and relative humidity also affected the particle
number size distribution.

Key words: roadside environment; particulate matter; number concentration; size distribution; source appointment
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SCHik @ C g2 ( +) SCHik @ c FeBlik22( =)

[20] 0.01 0.40 2 0.02 0.18 3

[21] 0.05 0.50 2 [24] 0.01 0.40 2

[22] 0.05 0.10 4 0.05 0.10 4
ARHF5E 0.01 0.20 3

3 500 em ™RIBS BORELZIN 2 om . A A

gE B Eitip
2 HERSWiE (YR A /N - 2018 4F 11 1 > 2019 4 1

2.1 MR H >2018 4F 12 H; iﬂ%ﬂﬂ%ﬁ!‘ﬂﬁﬁ?ﬂﬁﬁp?‘ﬁ, HH
W3R 2 PR A R eI BORL ) B B YRR 40% . #1 I
PN (502 £493) em = BUR A WURA R0k 1 (a) o 5 g e 3] 1) A 35 T“%MFIX‘]‘{%F?E’J
RFMNBETRSEST | . i aa
Table 2 %tatl%tlcal characteristics of variables during aner\fallon perlod .l‘j .
REERIEN(4E-) ok /em [ L BB em Aoy o 7 AT ML
201811 S § 762669 [ 1 74 16@ 252 [ gy V6:¥ g 59237
! 2018-12 £ 377 £346 L/ 376 ’346# 12 « f 32 =4 33+ 15_‘.. t
2019-01 2 | 1 sm2saa8 | 4/ ssly 10/ | 31 7368 -
T &% A4 502493 e v 500 £492 4 22 /o 05 4%+ 20
k. S ENY g =

i@@-;f;m SO WAL 0.6 1. 4% (hns) Bl Bk 1 0 99, 0% U L. BRI
[ e B g Tty M0 A s 34%,,f’ A, Bk B ) s 2RiAE KT 1,00 pm B,
~ 449, BERHAISAL BB TR, h TARRIRZ  BORIETE 6 om LR, %L 5 HALAR RIBF5T 5
BOOHE B 22 S R, K R 43 M 0.25 ~ 030, AHE, WS AR [RITS S B T R A R AR A
0.30 ~0.50, 0.50 ~1.00, 1.00 ~2.00 Fl >2.00  0.25~0.50 wm AWk Y800k 5 ik 3] 98. 0%
pm X 5 ASREAR B, R B XT L RO BE S T CREPRIARIX R ;0. 25 ~32.00 wm) 3 XK BIZE
Bl AR AR, anEl 1 (b) Fis, ki BBk BEAE SR R I EE PRAC A I LA AR 7 0 2, o B Ok
FEIEFE 472 ~542 em ™ 7E 0814 FUZEI2 LTF B JER) 98.0% A 47 (R AEARLAE X [H]: 0.30 ~ 12.00
Jo B T BRI B E FEAETAE 1.00 pm um). 0.25 ~0.30 F10.30 ~0. 50 wm P Beg e E

3 50 &£
Y2 @ k1 R E 45 =
B 1 e - 40 B
E 0 | M'W/\-W - 35 ®”
-1 1 1 | 1 | | 0 B
900 (b 0.25~32.00 pm 0.30~0.50 um 0.25~0.30 pm
600~ 0.50~1.00 pm ——— 1.00-2.00 pm >2.00 pm
- m
S s |-
= ] —’\/_”\’\/_W\’__’/W"\F\a—w
7& ==
B oL
* 8L
6=F
3 - —_— —— e
. A [l s e s |
07:20 07:40 08:00 08:20 08:40 09:00 09:20
(0" clock)

1 ZZFBFHIERREA RHE R EIRETLRHE

Fig. 1 Variation characteristics of the temperature, relative humidity, and number concentration of particulate matter of different sizes in the winter
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