Accepted Manuscript

Concurrent measurements of size-segregated particulate sulfate, nitrate and
ammonium using quartz fiber filters, glass fiber filters and cellulose membranes

Shili Tian, Yuepeng Pan, Jian Wang, Yuesi Wang
PII: S1352-2310(16)30718-X

DOI: 10.1016/j.atmosenv.2016.09.018
Reference: AEA 14887

To appearin:  Atmospheric Environment

Received Date: 23 June 2016
Revised Date: 6 September 2016
Accepted Date: 10 September 2016

ATMOSPHERIC
ENVIRONMENT

Please cite this article as: Tian, S., Pan, Y., Wang, J., Wang, Y., Concurrent measurements of size-
segregated particulate sulfate, nitrate and ammonium using quartz fiber filters, glass fiber filters and
cellulose membranes, Atmospheric Environment (2016), doi: 10.1016/j.atmosenv.2016.09.018.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all

legal disclaimers that apply to the journal pertain.



http://dx.doi.org/10.1016/j.atmosenv.2016.09.018

O 00 N O U b

10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Concurrent measurements of size-segregated patecul
sulfate, nitrate and ammonium using quartz fibkers,

glass fiber filters and cellulose membranes

Shili Tian, Yuepeng PanJian Wan§j Yuesi Wang

Sate Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry
(LAPC), Ingtitute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China
*Now at School of Chemistry and Chemical Engineering, Cangzhou Normal University, Cangzhou
061001, China

"Corresponding author. Tel.: +86 01082020530; f86 #1062362389.

E-mail address: wys@mail.iap.ac.cn (Y. Wang); papgng@mail.iap.ac.cn (Y. Pan).

Abstract:

Current science and policy requirements have fatasiention on the need to
expand and improve particulate matter (PM) samphmethods. To explore how
sampling filter type affects artifacts in PM comjpios1 measurements, size-resolved
particulate SGF~, NO;~ and NH" (SNA) were measured on quartz fiber filters (QFF),
glass fiber filters (GFF) and cellulose membrar@sl) concurrently in an urban area
of Beijing on both clean and hazy days. The reslitsved that SNA concentrations
in most of the size fractions exhibited the follagipatterns on different filters:
CM>QFF>GFF for NH"; GFF>QFF>CM for S¢; and GFF>CM >QFF for N©.
The different patterns in coarse particles werenigaaffected by filter acidity, and
that in fine particles were mainly affected by mygpopicity of the filters (especially
in size fraction of 0.65-2.1um). Filter acidity and hygroscopicity also shiftéue
peaks of the annual mean size distributions of SMAQFF from 0.43-0.6m on
clean days to 0.65-14m on hazy days. However, this size shift was nadissnct
for samples measured with CM and GFF. In additretative humidity (RH) and
pollution levels are important factors that canamde particulate size mode shifts of
SNA on clean and hazy days. Consequently, the &mmaean size distributions of
SNA had maxima at 0.65-1in for QFF samples and 0.43-0.6% for GFF and CM
samples. Compared with NHand SG@*", NOs™ is more sensitive to RH and pollution

levels, accordingly, the annual mean size distidoutof NO;  exhibited peak at
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