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Abstract

Iron-containing mineral dust aerosols can induce perturbation of regional and global radiation bal-
ance, and impact the global carbon cycle and climate change by acting as a major source of nutrients
for marine primary production. The characterization of mineral dust showed spatial variations in
the distributions of iron-containing particles and their potential effects on climate and environment.
However, a knowledge gap remains in the size-resolved mineralogical compositions of iron-con-
taining particles due to the lack of effective analytical methods. In this study, 27,190 individual min-
eral dust particles released by a simulated wind erosion process on the surface soil from the Qing-
hai-Xizang Plateau were determined by a computer controlled scanning electron microscopy (CCSEM)
system. The quantitative results of particle size, morphology and mineral compositions of iron-con-
taining mineral dusts show that: (1) A spatial variation remained in the particle size distribution
and morphological properties of the iron-containing mineral dust particles all over the Plateau. (2)
Chlorite, illite and vermiculite predominated iron-containing mineral dusts of the plateau, account-
ing for 80.3%~84.1% in numbers; (3) The amount of iron-containing mineral dusts is enriched in
the fine particle size mode (peak size range 1.3~2.0 pm), whilst their mass is enriched in the coarse
particles (3.2~7.9 pm). CCSEM is capable to provide quantitative data on the microphysical and chem-
ical properties of iron-containing mineral dusts, which may improve the accuracy of climate and
biogeochemical models.
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Figure 1. Locations of sampling sites on the Qinghai-Xizang Plateau (map from https://www.tianditu.gov.cn/)
1. BEEEEHESAEMHERE https://www.tianditu.gov.cn/)

Table 1. Information on sampling sites of surface dust and surface soils in typical landforms of the Qinghai-Xizang Plateau

* 1 SRARMBRMTDERERER

PREF=EA 2% (°E) i (N) R (m) JUAY Hh S
b= 79.9 34.92 4974 B
BEIRAR B 97.71 36.75 2912.77 HENAV
8% P A 28.28 87.81 4186.7 LA S BE
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Table 2. Classification rules of iron-containing mineral dusts in typical source regions on the Qinghai-Xizang Plateau
2. EEEFERAREXIDLERT 45 LN
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Figure 2. Distribution characteristics of typical surface iron-bearing dust and dust quantity with particle size Dp (um), aspect
ratio AR, form factor FF and roundness R over the Qinghai-Xizang Plateau (the number in parentheses is the number of measured

particles)
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Figure 3. The relative percentage of mineral composition of iron-bearing dust particles in different particle size ranges: (a) is

the Northern Tibet Plateau; (b) is the Qaidam Basin, and (c) is the southern Tibet Valley; The number at the top of each particle

size column is the number of particles analyzed in that particle size
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Figure 4. Composition of iron-containing dust particles and their elemental distributions: (a-b) is chlorite-bearing; (c-d) is
illite-bearing; (e-f) is vermiculite-bearing; (g-h) is iron containing gypsum; (i-j) is other iron-bearing minerals; (k-I) is other
iron-titanium compounds; Scale is 1 um
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Figure 5. Comparison of size-resolved amount and mass of iron-bearing mineral dust particles in different regions on the
Plateau (Quantity unit: piece; Mass unit: 1072 ug)
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Table 3. Average iron concentrations of dust iron particles in the fine (Dp < 2.5 um) and the coarse (Dp > 2.5um) in the Asian
source region of the Qinghai-Xizang Plateau (unit: pg/m?3)
= 3. FiEmRELMIRX DLk ABFRL(Dp < 2.5 pm) FIHAFAL(Dp > 2.5 um) A9 FHSKIRE (BAL: pg/imd)

PRI Dp<2.5 pum Dp>2.5 um TSP SR
B AL = 5 9.6 34.3 43.9 NG
SOV N1 6.5 48.6 55.1 NG
58 A 48.3 77.3 125.7 NG
i 0.5 - - [23]
L 1.1 1.8 2.4 [24]
R 1.6 2.8 38 [24]
R 0.05 - 0.4 [25] [26]
NS e 0.07 0.06 - [27]
PEAE IR 0.07 - 0.2 [28] [29]
E L - - 92,000 [31]
KIGFE 0.3 0.1 - [27]
KIG¥E 0.1 0.1 - [27]

PR KL JE IR BRI, IR RSN T i FEIE i, iR S R G IE R 1
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