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Fig.1 Schematic illustration of adsorption, colloidal, carrier and reinforcing properties of attapulgite
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Fig. 2

Scanning electron microscope images of samples from the Zhengbeishan located in Linze County, Gansu Province (Plg.

plagioclase; Qz. quartz; Dol. dolomite; Gp. gypsum; I/S. illite/smectite mixed-layer mineral")

B3 ‘EFEF*II*{H%m/iﬂﬁﬁ%ﬁﬁELﬁﬁ?%lﬂmfﬁnn?ﬁﬁﬁﬂ’]ﬂ#’%%ﬁl@(m2 THHS, KX-6: JEHE)"

Fig.3 Scanning electron microscope images of fresh surface of samples with different heights from top to bottom in Yangtaiwaitan Basin,

Linze, Gansu Province (KX-2: Top, KX-6: bottom)"”
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Fig. 4 Digital photos of mixed-dimensional attapulgite clay of Kaimao gray layer, Kaimao gray-red junction layer, and Kaimao red layer,

as well as Kaixi, Yangtaishan and Dimintong deposits in Linze County, Gansu Province, China’
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Fig. 5 Scanning electron microscope images of mixed-dimensional attapulgite clay (MDA) and nZVI/OTAC/MDA prepared with different

reaction time"”
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Fig. 6 Scanning electron microscopy and transmission electron microscopy images of (a~b) mixed dimensional attapulgite clay (MDA),
(c~e) 6-MnO, and (f~ 0) 6-MnO,/MDA composite material; (p) the possible mechanism for removal of formaldehyde by 6-MnO,/MDA

composites™
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Application Status and Prospects of Mixed-dimensional Attapulgite Clay
LU Yushen'"’, MU Bin"?, HUI Aiping'?, YANG Fangfang’, WANG Aiqin"’

1. Key Laboratory of Clay Mineral Applied Research of Gansu Province, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences,
Lanzhou 730000, Gansu, China;

2. Center of Eco-material and Green Chemistry, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, Gansu,
China

Abstract: The mixed-dimensional attapulgite clay mainly contains attapulgite, which also associates with illite, chlorite,
kaolinite and illite-smectite mixed layer clay, etc., and most of the them usually presents brick-red, gray or earth-yellow.
Due to the complex mineral components and darker color, the mixed-dimensional attapulgite clay was often considered as
the low-grade ores without industrial application value in the past. However, the high-value utilization of mixed-
dimensional attapulgite clay with large natural reserves has attracted great attention with the rapid consumption of high-
quality attapulgite clay resources. In this paper, the main characteristics of mixed-dimensional attapulgite clay was
introduced, including the difference in the content of clay minerals, the growth of rod crystals and isomorphous
substitution. Furthermore, the current status of application research was systematically summarized focusing on the
adsorption of environmental pollutants, soil improvement and remediation, functional composites and structural evolution.
Finally, the key directions of future research were prospected from the perspective of potential industrial applications. It
was expected to provide a new perspective for the efficient utilization of mixed-dimensional attapulgite clays in China.
Keywords: mixed-dimensional attapulgite clay; characteristics; application; functional material; clay mineral
transformation
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