$49% F3H ﬂp “" (t é Vol.49, No.3, 241-251
202058 GEOCHIMICA May, 2020

XRD $A A S TR 5 b B0
KUk P OB E 8y AV ERE Y

(1. P EB2EBE TN ERLZEBE T BV ERIE S E R EELRE, TR M 510640, 2. PEBIEEE R, bt
100049)

B F: TP AKERENRRRE RN EZA N, SEREHE A2 2000 Tg, FZE5mEIEN L W
ARGV X I, DR R, AREX AL WH S EEREE —EES, RV XIE R
T YRERAAERIP B EZS, WRRE . a2 DR = BEE i E S, SR LR . B
AR . AR LA Y BRI 2GS T A AN R B S N . A, AR TR, 25R
5 TR 22 G 506 LA B B RS 55, 6 AR 5 7 AR A K A& 3 o BRI BT T R AR P 0 4 s 32 2 A e D
BHE X FEMH(XRDYGRE . MHEMLM6E . AR F B EESEMEN 7 BES . Jh XRD HARGE
gk WER . PR IC I M 5E O AR S AR S E, R IR BRI AR Y R T B, PR A
T3 1 BARAF AN it Rl 25 SR SR o . AR TARZRAR T XRD W TR AR W 92 9 ELAAR 5317 T 1
PARFEN I . AbAESE b vb 2 Jo0kr A B ST ik SR, RIS T 4 R AR 4 5 T 1k L RAFTE B ) B, B 7 R
B BT P R T B S — 8 R AR

KHRIR: X AT, KRR, Wk BT

E S ES: P593; X513 SCRRFRIRAD: A X EHS: 0379-1726(2020)03-0241-11

DOI: 10.19700/§.0379-1726.2020.03.001

Application of X-ray diffraction technology in atmospheric particles research
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Abstract: As major constituents of atmospheric aerosols, mineral dust particles are mainly emitted from deserts in
Africa, Asia, and North America with an annual flux of 2000 Tg/y. To our knowledge, the compositions of mineral
dust from different regions tend to differ, thereby influencing the physical and chemical properties of mineral dust,
such as its hygroscopicity, radiation forcing, and cloud condensation nuclei activity. Consequently, mineral dust
shows diverse and significant effects on the environment, climate, and biogeochemical cycle in the processes of
transportation and deposition. In addition, mineral dust can harm human health by causing respiratory and skin
diseases. Therefore, there is an urgent need to investigate the mineral composition in the atmosphere. Presently,
the main detection methods for atmospheric particulate matter include X-ray diffraction (XRD) spectroscopy,
Fourier transform infrared spectroscopy, scanning electron microscopy, and transmission electron microscopy.
Among these methods, XRD is the main technology used for detecting the mineral phase because it can achieve
the phase identification of samples quickly, efficiently, accurately, and without any pollution. XRD results are
becoming increasingly accurate with the continuous development of analytical methods and software. This study
reviews the specific analytical methods of XRD applied to the research on atmospheric particulate matter and the
research progress of mineral dust particles in Asia and North Africa and also summarizes various phase
identification methods, including existing problems and influencing factors, in order to establish a basis for
identifying the mineral composition of atmospheric particles.
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