PROCEEDINGS OF SPIE

Sixth International Conference
on Materials Science, Energy
Technology, and Environmental
Engineering (MSETEE 2025)

Adrian Bonilla-Petriciolet
Editor

24-25 October 2025
Wuhan, China

Organized by
Jiangxi University of Water Resources and Electric Power (China)
Hubei Zhongke Institute of Geology and Environment Technology (China)

Published by
SPIE

Volume 13997

Proceedings of SPIE 0277-786X, V. 13997

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the tfechnical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitallibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Sixth International Conference on Materials Science, Energy Technology,
and Environmental Engineering (MSETEE 2025), edited by Adrian Bonilla-Petriciolet, Proc. of SPIE
13997, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510699502
ISBN: 9781510699519 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2026 Society of Photo-Opfical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.
Publication of record for individual papers is online in the SPIE Digital Library.

SPIEDigitallibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

ix Conference Committee

ENVIRONMENTAL PROTECTION

13997 02 The impact of global environmental change on green intelligent fransportation
management [13997-3]

13997 03 A density functional theory study of iodine molecule adsorption on Ag (100), (110), and
(111) surfaces [13997-4]

13997 04  Optimization of electroosmotic micropump channel design based on COMSOL
multiphysics [13997-8]

13997 05 Comparison of geological hazard susceptibility assessment models for lower slope units
driven by gradient lifting free model: a case study of Hanwang Township, Ziyang County,
China [13997-17]

13997 06  Study on the hydraulic parameter design method for managed pressure drilling in
deepwater thick salt layers [13997-20]

13997 07 Study on gas-water two-phase seepage laws and water production mechanisms in high-
temperature, high-pressure tight gas reservoirs [13997-21]

13997 08 Research on iterative design and certification of wet plug-in connectors [13997-22]

13997 09 Research on the mechanism of urban carbon emissions impact based on empirical
regression analysis with two-way fixed effects [13997-27]

13997 OA  Climate risk, agricultural insurance, and household financial vulnerability: empirical
evidence from rural residents in CHFS [13997-38]

13997 0B  Technical analysis of biological methods for ammonia nitrogen removal from wastewater
[13997-40]

13997 0C The industrial preparation technique and equipment of fly ash and slag powder
geopolymer [13997-79]

13997 0D Electrochemical oxidation of perfluorooctanoic acid over Ti-MoNTA/Sb-SnO2/PbO2-PTFE
modified anode [13997-57]

13997 OE  The impact of climate risk on household financial resilience [13997-62]

13997 OF  dynamic simulation of gas purging inliquefied CO2 carrier tanks [13997-66]



13997 0G  Numerical simulation study on hydraulic characteristics of weir hole-vertical slot fishway
[13997-71]
NEW ENERGY MATERIALS
13997 OH Effects of scandium on secondary phase precipitation and mechanical properties of wire
arc directed energy deposited 2319 aluminum alloy [13997-1]
13997 0l  Effect of deposition path strategies on residual siress distribution in CMT+P WAAM of 205C
aluminum alloy [13997-11]
13997 0J Investigation on microstructure and mechanical properties of Al-Si-Mg alloy fabricated by
WAAM-UI hybrid additive manufacturing [13997-77]
13997 0K Recent progress in preparation and optimization of barium titanate-based lead-free energy
storage ceramic materials [13997-14]
13997 0L  Microstructure and mechanical properties of ZM5 magnesium alloy fabricated by
interlaminar hammering composite arc-directed energy deposition [13997-15]
13997 OM  Analysis of the damage and failure mechanism of building materials and structures based
on peridynamics [13997-34]
13997 ON  Valorizing wind turbine blade waste in mortar: mechanical and environmental impact
[13997-41]
13997 00 Study on the preparation process of ulirasonic-assisted friction stir diffusion welding of pure
In/AZ61Mg alloy composite structure [13997-48]
13997 OP  Research on the evaluation of the effectiveness of aged asphalt in RAP based on grey
relational degree analysis [13997-49]
13997 0Q Research on the impact resistance of hybrid fiber laminated structures [13997-52]
13997 OR  Effect of SiC content and size on microsiructure and properties of aluminum matrix
composites [13997-58]
13997 0S Effects of bias voltage on wear resistance of TiN coatings [13997-59]
13997 0T Impact of mold surface material on the reaction titanium layer of castings [13997-61]
13997 0U Prediction method for inter-ply shear resistance of plain weave prepreg based on machine
learning [13997-63]
13997 OV  Influence of duty cycle on structure and high-temperature oxidation resistance of micro-
arc oxidation coatings on Tié5 alloy [13997-64]
13997 OW  Early failure identification and prevention of welds in 12Cr1MoVG boiler tubes based on

case comparison [13997-67]



13997 OX

Influence of yttrium element on the microstructure and mechanical properties of Mg-Y-RE
alloys [13997-68]

13997 0Y Collaborative improvement path of strength and toughness of high-performance bridge
steel welded joints [13997-73]

13997 0Z Experiment and application of flash-butt welding of rails under low-temperature
environmental conditions [13997-74]

13997 10 Effect of Re content on eutectic structure of an additive manufacturing nickel-based
superalloy [13997-76]

13997 11 Study on rapid method for thermal oxidation stability of heat transfer fluids under different
pressure conditions [13997-83]
ENERGY AND ENERGY STORAGE TECHNOLOGY

13997 12 Optimal green decision-making in supply chains under carbon cap-and-trade regulations
[13997-2]

13997 13  Wide-area protection scheme for distribution networks based on 5§G communication and
zero sequence quantities [13997-6]

13997 14  Capacity optimization of regional integrated energy systems with demand response
considerations [13997-13]

13997 15 Mechanical behavior of pile foundations in soft clay under tidal environmental conditions
[13997-16]

13997 16 Research on the precision mining potential method of water drive in grape flower oil layer
[13997-19]

13997 17 Research on technology of scenario design for nuclear accident emergency exercise
[13997-23]

13997 18 Determination of target heat rate for coal-fired units and methods to improve energy
efficiency [13997-24]

13997 19  Two novel modified models for assessing atmospheric stability effects in wind farm layout
optimization [13997-25]

13997 1A Research on application technology of low-duty (LD) compressors for LNG carrier
[13997-28]

13997 1B Research and application of rapid and high-quality well completion technology in uranium
deposits of Yili [13997-31]

13997 1C  Research on the performance of the return air waste heat recovery system of the Kekegai

coal mine [13997-32]



13997 1D  Research on mineral processing technology of a complex mixed copper mine in Africa
[13997-33]
13997 1E  Direct solar radiation prediction based on temperature element matching optimization
[13997-36]
13997 1F A comprehensive decision-making methodology for working fluid selection in organic
Rankine cycle [13997-37]
13997 1G  Effect of different external conditions on thermo-economic performances of the organic
Rankine cycle [13997-39]
13997 1TH  Study on the wind effect and reinforcement reliability of cathead tower under downbursts
[13997-46]
13997 11 Research on wind resource analysis method based on new three-dimensional wind turbine
wake model [13997-50]
13997 1J  Thermal resistance characteristic of high-power 940nm VCSEL array chip on submount
[13997-60]
13997 1K Integrated structural and thermal analysis of subsea storage tanks: wall thickness design,
transient heat transfer, and parametric fitting across multiple depths [13997-70]
13997 1L Review on large-scale electrochemical energy storage and industrial and commercial
outdoor cabinet-type energy storage applications and key technologies [13997-72]
13997 1M Development of an integrated pressurization device for on-site testing of building doors
and windows [13997-81]
13997 IN  Development of a high wind pressure simulation test device for large curtain wall shield
door specimens [13997-82]
OPTICS AND REMOTE SENSING TECHNOLOGY
13997 10 The secondary discrimination detection method for pipeline corrosion in utility tunnels
based on graph fusion [13997-5]
13997 1P Correlative micro-area imaging of composite photocatalysts by SEM and AFM under insitu
photoexcitation [13997-7]
13997 1Q  Study of structures and performance of ZnO:Al films prepared on graphene/glass sheets
[13997-18]
13997 1R Spatial-temporal evolution and driving factors of environmental quality in the central
Yunnan urban agglomeration from 2000 to 2020 [13997-26]
13997 1S Exploration and practice of Chengdu's urban renewal of asking symptoms and curing

Vi

diseases in the context of park city building [13997-44]



13997 1T  Feature extraction method for UAV remote sensing images integrating topographic
characteristics [13997-53]

13997 1U  Research based on RGB colorimetric temperature measurement and thermal damage
effects [13997-55]

vii



