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Tab. 2 Mass ratio and distribution type of soil samples
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Fig. 2 Spatial distribution of Cd mass ratio
in farmland soil of Xushe Town
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Fig. 3 Spatial distribution of As mass ratio

in farmland soil of Xushe Town
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*3 HEEKRHELIEDCIASTELLRNE
Tab. 3 Determination of Cd and As mass ratio

in farmland soil of Xushe Town

o(Cd)/(mgkg ") o(As)/(mgkg ")

s 151 5

SCE ARDUME SONfE ARIIE
KM 0.82 0.78 8.37 9.34
/M 0.07 0.03 2.84 0.02
T {E 0.32 0.28 5.24 4.66
s i 22 0.18 0.19 1.20 1.26
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Fig. 4 Evaluation map of single—factor pollution index

for Cd in farmland soil of Xushe Town
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Spatial Distribution of Heavy Metal Pollution in Farmland Soil and

Quantitative Assessment of Ecological Risk

GUO Jieyun', XU Xindan*, WAN Xinyuan', YANG Shengjie', ZHONG Liang"', LI Jianlong"
(1. School of Life Sciences, Nanjing University, Nanjing 210023, China;
2. School of Life Science, Shanxi University , Taiyuan 030031, China)

Abstract: In order to explore the feasibility and accuracy of hyperspectral estimation of soil heavy metal con-

tent, to quickly and accurately assess heavy metal content in the farmland soil of the study area, and to evaluate

the soil cadmium and arsenic pollution, this research uses measured data and hyperspectral data to develop rele-

vant models. In Xushe Town, Yixing City, 22 farmland soil samples were collected and their Cd and As con-
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tent were determined. At the same time, combined with HJTA HSI hyperspectral data, a quantitative estima-
tion model of soil heavy metal content was constructed. A comprehensive evaluation of heavy metal pollution
levels in farmland soil in Xushe Town was conducted by calculating the single factor index and Nemeiro compre-
hensive pollution index. The results showed that the Cd content in 3 out of the 22 farmland soil samples
exceeded the national risk control threshold for farmland soil pollution, and the As content did not exceed
national standards. The single-factor pollution index indicates that the As content in farmland soil is within the
clean range, 48.62% is in the lightly polluted range. The Nemeiro Comprehensive Pollution Index indicates
that 8. 73% of farmland soil in Xushe Town falls within the lightly polluted range. Our results suggest that,
hyperspectral data can rapidly estimate heavy metal content in soil and effectively assess the extent of heavy

metal pollution.

Key words: soil heavy metal pollution; remote sensing monitoring of pollution in space; ecological risk assess-

ment; hyperspectral technology; comprehensive pollution index
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Optimization of Evaporation and Collection Performance of
Solar Photothermal-Driven Interfacial Evaporation Systems

XING Yonglei', YANG Heyu', QIANG Mengyuan®, FU Linjing”, MO Yalu*,
JIANG Zhuohang”, JI Yinzhi', ZHAO Qi*, NI Gang', YANG Yawei”
(1. School of Chemistry and Chemical Engineering, Ningxia University, Yinchuan 750021, China;
2. School of Electronic Science and Engineering, Xi’an JiaoTong University, Xi’an 710049, China)

Abstract: Solar photothermal-driven interfacial evaporation represents a promising new technology for desalina-
tion, attracting considerable attention. However, the development of practical devices has been hindered by
challenges in large-scale design and assembly. This study focuses on the manufacturing and optimization of the
arrangement of single solar evaporators. Three types of steam condensers were designed using high-
transmittance polyvinyl alcohol (PVA) anti-fog film, commercial polyvinylidene (PO) film, and glass materi-
als, all of which were integrated with water purification collectors to establish three solar photothermal-driven
interfacial evaporation and collection systems. Additionally, multi-unit evaporation system components were
optimized by setting the evaporation system angle to 60°, introducing a thermal layer for water intake, adopting
an asymmetric supply layer structure on both sides (with a ratio of 1:2), and applying a top-cover cooling strat-
egy. The findings suggest that the evaporation rate of the solar interface evaporator can reach 4. 88 kg/(m?*+h)
under a light intensity of 400 mW/cm®. Notably, when the glass material with optimal anti-fog properties was
employed for collecting condensate, the system exhibited a lower water collection efficiency of 3. 05 kg/(m?-
h). Additionally, the implementation of the top-cover cooling strategy did not positively influence the conden-
sate collection, or it failed to effectively improve the collection efficiency. The innovative structure of the solar
interfacial evaporator provides significant insights for large-scale application research in seawater desalination

and wastewater purification.
Key words: solar photothermal-driven; evaporation interface; evaporator structure; collector
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