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Reviewer #1 Specifically, authors used magnetic methods to quantify the magnetic
particles, but they only measured x and xfd. y is affected by many factors, e.g., con-
centration, grain size, mineral types.The current study focused only on concentration
without information of grain size and mineral types. | strongly encourage authors to
provide a more comprehensive study on this issue.

Reply: Thanks for this comment. We conducted more magnetic measurements (see Printer-friendly version
Method section, Lines 11-24 in Page 5 in the revised version ). The temperature depen-
dent susceptibility (x-T), hyteresis loops and first-order reversal curves (FORC) were Discussion paper
used to better constrain the grain size and types of magnetic minerals (see Figs. 1 and
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2, Lines 10-22 in Page 6 and Lines 1-5 in Page 7 in the revised version).

x-T is used to identify magnetic mineral composition. All the x-T heating curves (Fig.
1a-f) are characterized by a major susceptibility decrease at 580 degrees Celsius, i.e.
the Curie temperature of magnetite, which pinpoint magnetite as the major contributor
to x. All the samples are irreversible with cooling paths above heating trajectories due
to the neoformation of magnetite (Jordanova et al., 2004; Kim et al., 2009). The x-T
heating curves of the vehicle exhausts displays a decreasing x between 580 and 700
degrees Celsius (Fig. 1b), suggesting the presence of hematite.

All samples have similar slightly wasp-waisted hysteresis loops (Fig. 1g-l). Their mag-
netic saturation was generally reached at a magnetic field of about 300 mT. This is
a clear indication of the predominance of low coercivity ferrimagnetic minerals in all
samples.

The Day plot and FORC diagram are powerful methods to identify the domain state
distribution of magnetic materials (Day et al., 1977; Dunlop 2002a, b; Pike et al., 1999;
Roberts et al., 2000; Harrison et al., 2008). All the samples agree well with single-
domain (SD) + multi-domain (MD) admixture curves in the pseudo-single-domain
(PSD) range of the Day plot (Fig. 2a).

The FORC diagrams for street dust (Fig. 2d), and anthropogenic pollutant (Fig. 2e)
have divergent contours that are characteristic of MD grains. The FORC diagram for
natural surface sediments seems to be characteristic of PSD/MD behavior, whose outer
contours display divergent pattern and inner contours are somewhat less divergent
(Fig. 2a). The FORC distributions of atmospheric dustfall (Fig. 2b) appear to have a
mixed set of contours. The outer contours have a divergent pattern that would be ex-
pected for MD particles, while the inner contours close about a central peak represent
SD grains.

Day, R., Fuller, M., Schmidt, V.A.: Hysteresis properties of titanomagnetites: grain-size
and compositional dependence. Phys Earth Planet Inter., 13, 260-267,1977
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Please also note the supplement to this comment:
https://www.atmos-chem-phys-discuss.net/acp-2018-452/acp-2018-452-AC1-
supplement.pdf

Interactive comment on Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp-2018-452,
2018.

Printer-friendly version

Discussion paper

C3


https://www.atmos-chem-phys-discuss.net/
https://www.atmos-chem-phys-discuss.net/acp-2018-452/acp-2018-452-AC1-print.pdf
https://www.atmos-chem-phys-discuss.net/acp-2018-452
http://creativecommons.org/licenses/by/3.0/
https://www.atmos-chem-phys-discuss.net/acp-2018-452/acp-2018-452-AC1-supplement.pdf
https://www.atmos-chem-phys-discuss.net/acp-2018-452/acp-2018-452-AC1-supplement.pdf

400 3000 800 AC P D
2 MG0907 b2013.7.18 ©2010.4.30

300 o 600 —
o2 2000
E 200 400
2 1000 - Interactive
— 100 200
comment
0 1 1 0 0 1 1
2000 1600 2000
d L5-10 e DCYI fQcwa
~ 1600 1200 4 1600
(=)
1200 1200
£ 800
& 800 o 800
koA
= 400 - 400 400 -
0 — 0 — 0 —
0 200 400 600 800 0 200 400 600 800 0 200 400 600 800
T/°C TI°C TI°C
80 2000 150 —
g MG0907 h2013.7.18 Ji2010.4.30
= 1 100
o> 40 1000 1
X 50 4
“'E 1 4
< 0 o 0 0
@ ]
o B 4
A Bc=14mT Be=8.0mT| -50 Be=11.1mT
s 40 1 Ber=41mT|-1000 - Bcr=19.8mT 1 Ber=33.5mT
i Ms=0.05Amz/Kg i Ms=1.42Amz/Kg| -100 Ms=0.11Am2/Kg
Mrs=0.01Am?Kg Mrs=0.19Am?Kg 1 Mrs=0.01Am?/Kg
-80 ; . T 2000 . T 4 -150 . A A
2000 800
[ L5-10 k DCYH Iacwa
<1000 400 |
2
% )
< 0 4 0
o ]
o Bc=11.2mT Bc=15.6mT Bc=3.9mT
=-1000 Bor=33.8mT| ~400 Bor=31.6mT[2000 Bor=21.4mT
Ms=1.83Am?Kg 1 Ms=0.66Am%/Kg Ms=2.50Am?/Kg
=| 2, = 2 = 2,
2000  Mrs=0.20AmKg| oo  Mrs=0.20AmYKg| 0  Mrs=0.09Am?/Kg
-1000 -500 0 500 1000 -1000 -500 O 500 1000 -1000 -500 O 500 1000 Printer-friendly versio
Field(mT) Field(mT) Field(mT)

Discussion paper

|

Fig. 1. x-T heating (red line) and cooling (blue line) curves (a-f) and magnetic hysteresis loops
(g-1) of representative samples.
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Fig. 2. (a) Day-plot of the ratios Mrs/Ms and Bcr/Bc for representative samples from NSS, AD,
STD, and AP; (b-e) FORC diagrams for representative samples of NSS, AD, STD, and AP.
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