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Economic Analysis and Energy-saving Potential Assessment of Denitrification Technology in
Thermal Power Plants

GUO Wei
Jiangsu Huaiyin Power Generation Co., Ltd., Huai'an, Jiangsu, 223000, China

Abstract: The continuous expansion of the global economy has led to an increasing demand for energy. As one of the main sources of
electricity supply, thermal power plants play an important role in meeting energy needs, but their emissions of nitrogen oxides (NOx)
have become a major challenge for environmental issues. The emission of NOx not only exacerbates air pollution, but also poses
significant hazards to the ecological environment and human health. As an effective means of pollution control, denitrification
technology has been widely applied in thermal power plants. Through the continuous development of technologies such as selective
catalytic reduction (SCR) and selective non catalytic reduction (SNCR), the emission levels of thermal power plants have been
effectively controlled. The article analyzes the economics, energy-saving potential, and environmental benefits of different
denitrification technologies, further explores the advantages and limitations of various technologies, in order to provide theoretical
basis for selecting suitable denitrification schemes for thermal power plants and contribute to the achievement of environmental

protection goals.

Keywords: thermal power plants; denitrification technology; economic analysis; energy-saving potential; environmental benefit
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The Effect of Seed Mixing with Uniconazole on the Growth and Yield of Summer Soybeans
during the Seedling Stage after Wheat Sowing in Huyanghe City

LIU Xiaole, LIANG Kunming, LU Rongrong
Agriculture and Forestry Grassland Center of Huyanghe 129th Regiment, the 7th Division of Xinjiang Production and Construction
Corps, Huyanghe, Xinjiang, 834032, China

Abstract: Using the early maturing soybean variety Heihe 35 and the mid early maturing soybean variety Huajiang 2 as materials, this
study investigated the effects of 5% enoconazole wettable powder on the growth and yield traits of wheat intercropped soybean during
the symbiotic period. The results showed that compared with the control, the soybean yield increased the most when the seed mixing
concentration was 3mg/kg. Among them, Huajiang 2 (a mid early maturing variety) had a yield of 176.1kg/667 m?, an increase of 25%;
Heihe 35 (early maturing variety) has a yield of 142.3kg/667 m?, an increase of 63%. The reason for its increased yield is that the use of
enoconazole mixed seeds reduces the loss of "high footed seedlings”" due to cutting, increases the number of harvested plants, and
increases the number of effective pods per plant, while the number of seeds per pod and the weight of 100 seeds are basically not affected.

Keywords: uniconazole; seed mixing; post wheat broadcasting; summer soybeans; character
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The Current Status and Protection Strategies of Ancient and Famous Tree Resources in
Ulangab City

CAO Ting, WEN Yawen, CAO Yonghong
Ulangab City Garden Service Center, Ulangab, Inner Mongolia, 012000, China

Abstract: Ancient and famous trees have important historical and cultural connotations as well as scientific and educational
significance, and are precious treasures left to humanity by nature. Based on the survey results of ancient and famous trees in the urban
planning area of Ulangab City in 2023, this article conducts statistical analysis on the quantity, age status, and growth of ancient and
famous trees in Ulangab City. The results show that there are a total of 8 ancient trees within the urban planning area of Ulangab City,
all of which are national level three ancient trees; There are 2 famous trees in total; There are a total of 31 ancient tree reserve
resources. However, due to the influence of natural environment and human activities, ancient and famous trees are facing great threats,
and the protection of ancient and famous trees is urgent. This article proposes corresponding protection measures for the problems
existing in the protection and management of ancient and famous trees in Ulangab City, in order to provide useful reference for the
protection, rejuvenation, and management of ancient and famous trees and ancient tree reserve resources in Ulangab City.

Keywords: ancient and famous trees; resource current status; protection measures; Ulangab City
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Brief Discussion on the Prevention and Control Techniques of Pine Wood Nematode Disease

LI Wei
Liaoyang County Forestry and Grassland Affairs Service Center, Liaoyang, Liaoning, 111200, China

Abstract: Pine trees, as an important component of forest resources, are widely distributed worldwide. Pine trees not only have
considerable economic value, but also play an important ecological role. However, due to the invasion of pine wilt disease, it poses a
serious threat to the health and economic output of pine forests, and has become a very serious problem. The article explores the
prevention and control techniques of pine wood nematode disease, including quarantine inspection, chemical control, biological
control, and physical control, aiming to provide reference for research and control practices in related fields.

Keywords: pine wood nematode disease; prevention and control technology; quarantine inspection; chemical control; physical

prevention and control
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Research on Efficient Utilization and Water-saving Irrigation Technology in Irrigation Area

Water Resources

XUE Feng, GU Mingxing
Kunshan Water Affairs Bureau, Kunshan, Jiangsu, 215300, China

Abstract: With the increasingly serious problems of global climate change and water scarcity, the efficient utilization of water
resources and the application of water-saving irrigation technology in agricultural irrigation have become increasingly important. In
agricultural water conservancy engineering, the establishment of irrigation areas is crucial, and the scientific allocation and efficient
use of water resources have a profound impact on improving agricultural production efficiency, ensuring stable food supply, and
promoting sustainable development. On the basis of in-depth analysis of the water resource utilization status and significant challenges
in irrigation areas, the article accurately proposes a series of advanced technological approaches aimed at improving the efficiency of
water resource utilization, covering the adoption of water-saving irrigation technologies such as drip irrigation, sprinkler irrigation, and
micro irrigation. At the same time, the suitability and effectiveness of the above technologies in various irrigation areas are also
discussed in detail. This literature provides a detailed analysis of the improvement plan and management methods for water-saving
irrigation systems based on examples, while revealing the difficulties that may be encountered during the implementation process and
corresponding solutions.

Keywords: irrigation district; water resources; efficient utilization; water-saving irrigation technology
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Comparison of Density Tolerance of Four Different Corn Varieties

LIU Xiaole
Agriculture and Forestry Grassland Center of Huyanghe 129th Regiment, the 7th Division of Xinjiang Production and Construction
Corps, Huyanghe, Xinjiang, 834032, China

Abstract: In order to screen out hybrid corn varieties that are resistant to ultra high density planting and promote the "40+70" and
"Qitai Model" in Huyanghe City, four large-scale corn hybrid varieties planted in the local area in the past two years were selected, and
one ditch was selected in each of the 129th regiment, 4th troop, 9th troop, and 12th troop for split zone experiments. The results
showed that compared with conventional medium density conditions (6000 plants/667m?), varieties Chunguang 99 and Fuer 5152 hoth
showed increased yield under ultra-high density conditions (9000 plants/667m?2); Among them, Chunguang 99 increased production by
193.4kg/667m?, an increase of 20%; Fuer 5152 increased production by 52.7kg/667m? an increase of 5.1%. The variety Hangyan
9377 can reduce yield by 4.2% under ultra-high density conditions, but can achieve a relatively high yield of 1036.1kg/667m? under
conventional medium density conditions. Xianyu 1619 achieved an average yield of 1103.8kg/667m? in ultra-high density plots, while

in conventional medium density plots, it achieved a higher yield of 1205kg/667m>.
Keywords: Huyanghe City; corn varieties; durability; Qitai model; high yield
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Research on the Practice and Development Path of Agricultural Technology Promotion in
Modern Planting Industry

WANG Yinglin
Chongging Fuling Tongle Town Industrial Development Service Center, Chongging, 408000, China

Abstract: As a major agricultural country, Chinese agricultural economic development is the lifeline of the national economy, and
agricultural technology is related to the quality and quality of agricultural planting development, which is the key to achieving
sustainable development of agricultural economy. However, the implementation of agricultural technology promotion work is not
smooth at present, and the development of Chinese agricultural planting industry also lacks attention to agricultural technology
promotion, resulting in uneven regional development and uneven quality, which seriously affects the healthy and stable development
of the agricultural economy. Therefore, the article analyzes the importance of agricultural extension technology and specific
application strategies in order to optimize the methods of extension work.

Keywords: agricultural technology promotion; modern agriculture; practice and development; development path
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Research on Strategies for Strengthening Livestock and Veterinary Management and
Improving Animal Disease Prevention and Control Capability
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Abstract: This article analyzes the current situation of animal husbandry and veterinary management and animal disease prevention
and control in China, identifies existing problems and shortcomings, and proposes strategies to strengthen animal husbandry and
veterinary management and improve animal disease prevention and control capabilities. Mainly including improving the legal and
regulatory system of animal husbandry and veterinary medicine, strengthening the construction of veterinary talent team, improving
the level of veterinary services, increasing efforts in animal disease prevention and control, and promoting the sustainable development
of animal husbandry.
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Current Situation and Development Prospects of Intelligent Animal Husbandry in Sheep Farming
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Abstract: Smart animal husbandry, as an important product of information technology development, has completely changed the
traditional production mode of animal husbandry. In recent years, intelligent production methods have gradually been applied to sheep
farming and continuously improved, becoming an important tool for enhancing productivity, optimizing animal welfare, and
promoting the development of environmentally friendly animal husbandry. Through the integration of technologies such as the Internet
of Things, big data, and artificial intelligence, smart sheep farming not only improves production efficiency, but also enhances the
monitoring ability of animal health, reduces resource waste, and improves the sustainability of the breeding process. The article
summarizes the current development status of smart sheep farming in China, analyzes its progress in technology application, policy
support, market demand, and clarifies the industry's development trend. By evaluating existing technologies and management models,
this article provides theoretical basis and practical reference for the healthy, sustainable, and high-quality development of the sheep
industry in the future.

Keywords: intelligent animal husbandry; sheep farming industry; development status; development prospects
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Feasibility Analysis of Ni Based Porous Materials as Dual Functional Catalysts for Hydrogen
Evolution and Hydrogen Oxidation

A Gengxiong 1, LIU Li 2, REN Tiezhen »#*
1. Petrochemical College of Bayin Guoleng Vocational and Technical College, Korla, Xinjiang, 841000, China
2. School of Chemical Engineering and Technology, Xinjiang University, Urumgi, Xinjiang, 831100, China

Abstract: Resource depletion and environmental protection have made the widespread application of hydrogen energy an urgent need.
Designing and synthesizing efficient non precious metal electrocatalyst materials is a prerequisite for expanding the scale application
of hydrogen centered electrocatalytic reaction systems. The adsorption and activation of intermediate products by efficient active sites
in electrocatalytic materials, as well as their own electron and mass transfer efficiency, are the core factors determining the activity of
the electrocatalytic system. The design of non precious metal catalysts with dual functions of hydrogen evolution and hydrogen
oxidation is of great significance for the practical application of alkaline hydrogen oxygen fuel cells. By summarizing the influence of
different metal heterointerfaces on the electrocatalytic activity and selectivity of hydrogen oxidation reactions, analyzing the
mechanisms of hydrogen evolution and hydrogen oxidation, theoretical guidance can be provided for the development of new and
efficient catalysts. The article summarizes the application of Ni based porous materials in hydrogen evolution and hydrogen oxidation
reactions, and explores their feasibility as bifunctional catalysts. Research has found that by regulating the pore structure and surface
properties of Ni based materials, their electrocatalytic performance can be significantly improved. In addition, the stability of Ni based
porous materials and their potential in practical applications were evaluated in the article, providing new ideas for the design and
optimization of future catalysts.

Keywords: hydrogen energy; hydrooxidation; hydrogen evolution; mechanism; Ni based catalyst
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Molecular Sieve for Defluorination of Zinc Sulfate Solution Prepared From Fly Ash with Si-Al
Ratio Adjustment

TANG Yangyang, ZHANG Haoran, WANG Ziteng, SHI Kaichao, ZHANG Xinrui, LI Lu, ZHANG Chi
Xi'an University of Architecture and Technology Huaging College, Xi‘an, Shaanxi, 710055, China

Abstract: Currently, there is a shortage of zinc concentrate, and most enterprises use secondary zinc resources. However, this results
in high fluoride content in zinc sulfate solution, which greatly affects the electrolysis process. Adsorption method is commonly used
for defluorination. Fly ash contains abundant Si-Al resources, which are very suitable for preparing molecular sieves. Molecular sieves,
as excellent adsorbent materials, have great application prospects in the defluorination of industrial zinc sulfate solutions. In order to
achieve the utilization of fly ash, X molecular sieve was synthesized from fly ash and used for defluorination of industrial zinc sulfate
solution in this experiment. Selecting a four factor three-level orthogonal experiment to synthesize the optimal adsorbent, the phase
composition, microstructure, and surface element distribution of the molecular sieve synthesized from fly ash were characterized using
SEM-EDS, XRD, and other analytical methods. Finally, single factor adsorption experiments were conducted to analyze the

defluorination performance of the synthesized adsorbent under different adsorption conditions in industrial zinc sulfate solution.

Keywords: fly ash; molecular sieve; fluoride ion; adsorbent
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Research on the Pollution Status and Bioremediation Technology of Organic Pesticides in Soil

WANG Jie
Guangxi Polytechnic College, Nanning, Guangxi, 530000, China

Abstract: This article deeply analyzes the pollution status and ecological risks of organic pesticides in soil, and focuses on the
application and latest progress of microbial and plant remediation technologies to address this issue. By screening microbial strains
that efficiently degrade organic pesticides and evaluating their remediation efficacy under various conditions, combined with plant
remediation technology, this paper proposes a new strategy of plant microbe combined remediation. This study not only provides a
solid scientific basis and technical reference for bioremediation of soil organic pesticide pollution, but also further promotes the
development of bioremediation technology, contributing important theoretical and practical support for sustainable agricultural

development and ecological environment protection.

Keywords: organic pesticides; soil pollution; microbial remediation; plant restoration; joint repair
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The Role and Future Trends of Ecological Environment Monitoring in Air Pollution Prevention
and Control

CHUN Tianli
Yarkant County Water Supply and Drainage Co., Ltd., Kashgar, Xinjiang, 844700, China

Abstract: Air pollution has become a serious environmental crisis worldwide, posing a great threat to human health and the stability
of ecosystems. According to data from the World Health Organization, the majority of the global population lives in areas with
substandard air quality, particularly in developing countries where air pollution poses significant health risks. With the rapid
development of countries such as China, the concentrations of major pollutants such as PM2.5, ozone, and nitrogen oxides continue to
rise, leading to serious environmental pollution problems. Therefore, positive measures have been taken in various countries to reduce
pollution emissions, strengthen pollution control and monitoring through policies, regulations and technical means. The widespread
application of modern ecological environment monitoring technology, especially remote sensing, three-dimensional monitoring, and
big data analysis technology, has greatly improved the efficiency and accuracy of air pollution monitoring. These technologies can not
only capture changes in air quality in real time, but also accurately identify pollution sources and evaluate the effectiveness of

pollution control measures, providing strong support and data basis for air pollution prevention and control.
Keywords: ecological environment monitoring; air pollution prevention and control; role; future trends
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The Importance Analysis of Environmental Monitoring in Environmental Impact Assessment

XUE Yabin !, YANG Wenyan 2
1.Hebei Xinbaili Environmental Protection Technology Co., Ltd., Shijiazhuang, Hebei, 050221, China
2.Shijiazhuang Yiling Pharmaceutical Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Environmental assessment is a very important means in the process of environmental protection work. In order to ensure the
environmental quality of people's production and life, and continuously meet people's requirements for environmental quality, various
necessary measures need to be taken for coordinated governance, so as to ensure the rationality and accuracy of environmental impact
assessment. Environmental monitoring has a significant impact on environmental impact assessment, ensuring that it achieves good
results. Therefore, it is necessary to analyze environmental monitoring and environmental impact assessment, and to analyze the
importance of environmental monitoring in promoting environmental impact assessment.

Keywords: environmental monitoring; environmental impact assessment; importance
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Problems and Countermeasures in Water Environment Testing

SUN Tingting, PAN Ji
Shandong Huishi Environmental Technology Group Co., Ltd., Tai'an, Shandong, 271000, China

Abstract: The rapid development of Chinese economy has made water environmental problems increasingly prominent, and water
pollution has become an important issue that urgently needs to be addressed. Water environment monitoring is a key means to ensure the
sustainable utilization of water resources, and plays a crucial role in water quality protection, pollution control, and ecological restoration.
However, in actual monitoring work, shortcomings in technology application, equipment updates, and data accuracy limit the efficiency
and precision of the monitoring system. Faced with the increasingly complex situation of water pollution, monitoring methods urgently
need to be upgraded. This article analyzes the core issues of water environment monitoring in China and proposes optimization strategies
to provide strong support for improving monitoring technology and equipment levels, and enhancing water quality protection.

Keywords: water environment detection; technical bottleneck; equipment updates; data quality; policy implementation
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Research on the Impact of Land Resource Management on Ecological Environment

MIAO Haining
Dalian Institute of Investigation and Surveying Mapping Group Co., Ltd., Dalian, Liaoning, 116021, China

Abstract: Improving the level of land resource management can have a certain protective effect on the ecological environment.
However, if the management work is not implemented properly, it will have a negative impact on the ecological environment and
cause very serious damage. Therefore, in the practical work of land resource management, relevant personnel should attach importance
to the research on the impact on the ecological environment, take effective measures to carry out ecological environment protection
work, in order to strengthen land resource management and promote the stable development of Chinese economy. Based on this, the
article starts with the necessity of land resource management, deeply analyzes the favorable and unfavorable effects of land resource
management on the ecological environment, and further explores how to effectively protect the ecological environment and achieve

sustainable social development in the new era of advocating sustainable development.
Keywords: land resource management; ecological environment; impact
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Research on Sludge Disposal and Resource Utilization in Sewage Treatment Plants

YANG Lina
Fuyang Environmental Information Center, Fuyang, Anhui, 236000, China

Abstract: The sludge generated by sewage treatment plants is an inevitable byproduct of urban sewage treatment, and the long-term
disposal methods have problems of environmental pollution and resource waste. With the increasing requirements for environmental
protection and the promotion of the concept of recycling, the resource utilization of sludge has gradually become a key direction for
treatment. By analyzing sludge disposal technology, resource utilization pathways, and environmental and economic benefits, explore
effective methods for sludge treatment and utilization. Research has shown that the utilization of sludge as building materials, fertilizers,
and energy can not only reduce environmental pollution, but also have significant economic benefits, providing new ideas for sludge
disposal in sewage treatment plants and promoting the construction of an environmentally friendly and resource-saving society.
Keywords: sludge resource utilization; sewage treatment plant; environmental protection; energy recovery; technological innovation
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Research on the Impact of Air Pollutants on Health

WANG Jie
Guangxi Polytechnic College, Nanning, Guangxi, 530000, China

Abstract: With the rapid development of industrialization and urbanization, air pollution has become increasingly serious, posing a
huge threat to human health. This article aims to comprehensively explore the impact of air pollutants on health, analyze the sources,
classifications, exposure pathways, and potential hazards of major air pollutants to human health. By reviewing existing research
results and combining multidisciplinary theories such as epidemiology, toxicology, and environmental science, this article deeply
analyzes the relationship between atmospheric pollutants and respiratory diseases, cardiovascular diseases, neurological diseases, and
carcinogenic effects, and proposes corresponding prevention and treatment strategies and suggestions, in order to provide scientific
basis for environmental protection and public health.

Keywords: atmospheric pollutants; health impact; prevention and control strategies; epidemiological research; toxicological research
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FREARIL, KI5 87 T =k B PM2. 5 SRR g A,
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Screening and Preliminary Identification of a Photosynthetic Bacterium for Water Pollution
Degradation from Marine Sources

JING Hongxin, LOU Shaoyue, CHEN Yanxi, YE Jialong, LAN Xingze, ZENG Xiaoying, LIAO Yanjuan”
College of Marine and Biotechnology, Guangxi Minzu University, Nanning, Guangxi, 530005, China

Abstract: Water pollution has become an important threat to the global ecological environment and human health, especially in the
marine environment, and there is an urgent need to explore effective bioremediation strategies. This paper aims to screen and identify a
photosynthetic bacterium from mangrove rhizosphere soil to evaluate its ability in removing ammonia nitrogen and nitrite. We
successfully isolated and obtained a strain Rhs.2024 with significant degradation ability through soil sample collection, enrichment
culture, separation and purification, and molecular biology identification methods. The morphological features show that the strain
presents circular protrusions on the culture medium, and its similarity to the genus Rhodospirillum is confirmed to be as high as 99%
through PCR amplification and sequencing. The functional evaluation results showed that within 7 days after inoculation, the ammonia
nitrogen removal rate of Rhs.2024 reached 99.4%, and the nitrite removal rate reached 98.52%. These results indicate that Rhs.2024 has
significant potential for water purification and may provide new bioremediation strategies for water pollution control. However, the
limitations of this study lie in the small sample size and lack of long-term on-site validation data. Future research should further explore
the genetic function of this strain and its performance under different environmental conditions, in order to promote the application and
development of microbial technology in water pollution control. Overall, this study lays the foundation for the application of marine
derived photosynthetic bacteria in water quality remediation, and has important ecological and social significance.

Keywords: photosynthetic bacteria; water purification; separation and identification
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MRAB TR ARG BN, s AR R RIFPRE R R

TR, A RES IR tH A R RO AER £
EBREESID A AN R, KR E B IR RE IR AT
fRRTT R o JBIX T, AT A KR E B IR IG
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1 MR 5 7H®

1.1 k4

SERSMRL) SR AR B BT PR B A X AL LR AR
TR X FI LI MRAR B R 1SR 2 5~ 15em AbyTAR A » 161K 0]
SRS ) G 1 47 AE 5 AN BE 29 15m (1A 1] [X Sk Hh SR AR 1T
B rE, AR CHERSFRERE, WET 4° C
VKAALRAT

1.2 $E5xE

(D FHEHFRE WOLKET 200m] A 40wk
BT, IMNDVRBEER, RNV LA 10g,
ETRS], ERREIAEE . 7 28°C. JLE 50001x [IZEfL
B R R R E R R B AR, JF ARSI RITE
RGP, EEREE S B 166 41 B AL T

(2) ZEE BWEEZKYIDEEMERTRER
E AR IR, HIKEE, EEWIR, LG i—
WEIEGZ, MRS

(3) BB, e W FR I 3 — =8
Frdk, SREIRAARIZEET, P EHRmE|—Z8E,
JRTCAA T . SRR B RVE . P mvE K S,
TEARERAL E HIBE, BB RR PRSP PR R 7E O A
SREMIRET, TRARIREEIRES, AR R AT R E .

1.3 XEHENMTLEE

SRS B TR AR K TR TS SORRAE, XEANIF]
TG IAT 22 IR t, S N SR B AR T S RRAE
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1.4 D FEYNFLEE

DLFERIZH DNA fsiti, A 5149 1S 16S rDNA FE[A]
FrE:, B85 %$238 Bz Bio Cloud, 1 Ez Bio Cloud %
W FEHEAT RIVEPEEE XS, I MEGA 6. 0 #EELXF 20 #r, SR
Neighbor-Joining HiZHERGE KB .

PCR 418 [z )8k & 16S rDNA 4 B4Z% ik, PCR 7™
YIIRZEATAMTRE (L B RAR AT .
H B4 K4 1500bp /id7 . N EEHG, BET B Ig Rk
P ELPK, DA A B B4

51 5: F:5 —AGAGTTTGATCCTGGCTCAG-3’ ;

R:5 -GG TTACCTTGTTACGACTT-3’ .

PCR [ZJ%i%AF: 95°C 5min; 95°C 15s, 59°C 20s,
75°C 1min, 25 PMEF.

1.5 RFEABRBIHE

W 58 G AT R I L, ARG R G R B LM
AT 15754238 Ez Bio Cloud, % Ez Bio Cloud %4 %E
) AT R R G BRLE T, 555 FUFH MEGA 6. 0 #5143k
47 16S rDNA 751 LEXE 5341, K F Neighbor—Joining #
HAHE, M RGRA

1.6 HE#K Rhs.2024 |REMAE N BOIEME

VAR 72 3 I R B, DL 0. 25g/L AL EAE R
RIGHC AR IR, Heppry s 07 2U0R) b, DUAS AR I B v 1
R IR, 5l 3 ANFAT. BRERE 24 h HX 100mL
B, 5000r/min B0y 10min, B50JETE AL RIVETE T
T, SRR AZENE SR AN & E. 28R
THEBE o= (A0-At) — (KO-Kt), &R B it % C=c/A0
X100%, =N A0 Konsindias (38 0 R) AR EGE (3
WEERFIED, At FoREHRHAUNRAA S =, KO FR
SHRALEM B0 R "ASE (3 WESNTFHMED,
Kt M A L RER ST E 3 RELMTFME). Bk
IS BV L, A 0. 9%/ 3R ERACK HAR R 2 107, B0 0. 1l
T 8 1) O A T TR VR3S SR AT TR 2 BRI BE Dl 2% 11
RCVBN #5375, 700l ¥ 3 APATAL, T K fE, MAER
NEHEES 2% RCVBN #5375, H-PHRET 30°CHIGHE
20001x 3 BRI 7d J5, W2 EIER

1.7 HE#k Rhs.2024 T A ER Eh 75 BR BE 1 BT

VAR 75 3 R I R B, DL 2mg/L SRR EATE R
BIRHCH S IR, Bephir g 7 50A B, 3 APATHL. X
HAAINEFM R, 3 AT . AFERE 24h TS TIES
FEC 100mL 8595 B, 5000r/min B0y 10min, B
J& AR ST B AR T A b, SR O BRI E i
WHARMEE. UHARR T LBRE r= (NO-Nt) -
(MO-Mt) FIEAHAS A B 1T 22 % 28 R=r/NO X 100%, 3+ NO
FORTIGHL (B0 R PMARSTE G IREENT
YIME), Nt FonsLi Al M R WA R &5, M0 RoRxf R4l
Eih (380 R WAHASEEGE (3 REERFIIMED, Mt
TR R TSRS E (3 KEZRTFHED.
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Ectothiorhodospiru shaposhnikovii(A FO18955.1)
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—

0.005
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Be HeMHT (R, BFMHEA S =N 84. 24mg/L+
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4d HEMER R EBREMRITEREFERESE (P<
0.001), FEREE 1 R EFrE &K, J55. 704+0. 89mg/L,
RAERFN 66.31%10.87%. 7 KFHEKARARASEN
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B 3 R AR Eh KBRS A 35, 1X 3 RAH FL AL A
IR R R R EM R LR EERREE (P<0.001),
FEFNEE 1R, AR 5 B &5 K, 4 1. 00+0. 154mg/L,
WHEER 2h £ MR ks, N 76.92%+0. 87%. BEMEHE 3 K
MIEE 4 RANE R SRR 3k Rt e bh B Rt R 2
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FEH A T ARG RERI NI OK 22 4 KI5 4
TR TR AP AR A T 5 K B HE, S 80K 4
AL BEEEE RS R R, R g ROKAERAE S R
17 o IX Ly LW A RE T KR AEY 2 RE M, I nT X
N A A F 6 I » 190 0368 3 P 7K A 49 1 7 D A A
HEMRT. B, FRERKRIEEEREEE
MR E R 2B, LRI, K5 Q15
M B 0 9 2

AR 5T T R T 7 28 R 4 5 oK 1 A0 AR PRAR B 35 1)
BN, IR EAEKT S Yein B b (N 7 77l 14
FERCREE . BRI U R T A e 50715, BATK
oy 8 — R B A AN IR 3k 5 B e 1ok &
4HBS Rhs.2024. W FL4E R, B IRE R A LR 7T
IKF 99. 4%, TLAHEE Eh L BRFIA F] 98. 52%. XL IAN
NAKJR TG JeIR AR AL TR AR e B g, oM
YIS TR FU B T A

AWFFHISE AR T Rhs.2024 X —#H KILHIG S 40
P 7E 7K 55 G #1719 S5 35 0 0, LR R B AN R
R EBREE D LRI . 3@ PCR AL 7, FRATIH
T IZBARA 16S rRNA I [R5 51 5 217 08 B 8 R AR AULE v
15 99%, NERAR G AR IR AR ThRE SR AL T B
(53 T-HEAE ™ o XG5 AR T IRATIR ' B 40 B A K
o A T EAE IR, I A P 43 23R AL T 3T I
DA o 41 SR i 6 7K 5 v b 3k A2 b T i I kR s 1 A EEATL
il A ¥ B AR, 9 e AR TR AR B L B AR R RS e
Wy, MR HEAZS RS fe e

B3R M, Rhs.2024 7E& BRIV RY IR 25 B it
FIJ5 T RIS A KRS B VA, U H R R IR & AR
VIR IR FE AR 2B R B IR o X — RIER
T, FESEFRN AT, A BBEARARE TR AT, DU KRR Y
REDCEME IR . A, BIRIEEN, REDEE
YR TE RS Y BB P E FNLHIAEAEZE 57, AR TR AT LA
B FARDT RSN, DU AN ) TR AT

2% EATR, Rhs.2024 fEN—FBi B G405, R T
FLAE /KT Gy 3 b 1) )32 N A o R s = BRI
IR R 2 BR e 1N A PIME T BRI R R34t 70 i) S
AR RIRIE FE 33k — 25 BRAST 55 0 s B 200 1 256 TR 32 08 1) 34 855
R, DAKHEDR DR it o8 e 18 5 050 R R 1, LA
SIS A R K T A B s

AHIE TS 1) JR) BR P 25 AR LA R AR B AN A2 RS TR
THIZREESE . R TRATRT) % A 40
Rhs.2024 JE3Pfl T HAERR 2 KT 2614 R (B fd e 71, 1B
FUANEE T B —FRBEREAS, R8I 5 A R KR 2 A T I
SBCRIA ¥ 11 13 A | N7 o3 3BT IB 7 o 4 €77 R
TSR, X AR FE AN [R] AE AS R b N 12 B R

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

IR M Tt — PR . BRI, AR LR H B R A
O 24T Z R N 1 (1 RGO T, DASRAR B4 THI )
g5

g ERTR, ARSI S T A AR R R EE M
FLAHER ERAE 1K G Al Rhs.2024, JEoR T HAE KIS
Gevh B IS AN E BT S A IR T AE S REOR
B G T VR BRI ST g, FAT KR RSB B 6
BET IS 5 T ] RR BB TR S T IR AR R LA
PRIFIBE R Tl il S HAE 2 MRS 26 A R IR, DLIE— P4
AN AEIBRAE KI5 G B b 1) S BR N

B Pl 2023 4FE KPR A QAL ZRtR
WH O H %5 S202310608051); 71 B K H ek 15
H: IMARBERZAAHONHE SR, HHRS: RAK
(2023) 237 5.

(&3]

[1]Yu C, Huang X, Chen H, et al. Managing nitrogen to
restore water quality in
China[J]. Nature, 2019, 567 (7749) : 516-520
[2] Shi X, Wang L, Chen A, et al. Enhancing water
quality and ecosystems of reclaimed water-replenished
river: A case study of Dongsha River, Bei jing, Chinal[J].
Sci Total Environ,2024(926):172-173
[3] Pan D, Chen W.

identification of two heterotrophic nitrifying

Huang Q, Screening and
bacteria and characterization of their capacity for

nitrogen removal [J]. Wei Sheng Wu Xue
Bao, 2011,51(10) : 1382-9

[4] De Guardia A, Mallard P, Teglia C, et al.
Comparison of five organic wastes regarding their
behaviour during composting: part 2, nitrogen
dynamic[J]. Waste Manag, 2010,30(3):415-25.

[5] Yang X, Liu L, Wu B, Liu S, Chen F. Screening and
characteristics of an

Wei Sheng Wu Xue

ammoxidation ammonium
oxidizing bacteria group[J].
Bao, 2015, 55 (12) : 1608-18.

[6] Cui L, Zhu B, Zhang X, et al. Influences of
organic nitrogen on the removal of inorganic

nitrogen from complicated marine aquaculture water

by Marichromatium gracile YL28[J].J Biosci
Bioeng, 2020, 130 (2) : 179-186.
[7] Li H, Gao X, Gu Y, et al. Comprehensive

large-scale investigation and assessment of trace
metal in the coastal sediments of Bohai Seal[J]. Mar
Pollut Bull,2018,129(1):126-134

[8] Kucherenko M, Kovalchuk L, Strus 0, et al.

67



@f' VISER

FARBLABEZ 2024 5514 533
Natural Science Research.2024,1(3)

Biosafety of marine vessels: current trends and
prospects[J]. Int Marit Health,2023,74(2):98-104.
[9] Wu G, Li J, Luo W. Spatial distribution, source
apportionment, and assessment of marine water
quality parameters in the Bohai Sea, ChinalJ]. Mar
Pollut Bull,2024(195):115526.

[10] Jung JM, Kim CJ, Chung CS, et al. Applying new

regional background concentration criteria to

68

assess heavy metal contamination in deep—sea
sediments at an ocean dumping sitel[J]. Republic of
Korea. Mar Pollut Bull,2021(200):116065.

[11] Xue S, Zhang X, Ngo HH, et al. Food waste based
biochars for ammonia nitrogen removal from aqueous
solutions[J].Bioresour Technol,2022(292):121927.
& EAN: BB, &, Kk, 78, B, #F, SR

RIEARFEEESEMBEAFIR.

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



HAFHADIZE 2024 1% 4533
Natural Science Research.2024,1(3)

@'* VISER

& AR W RN A R P AR
R Wt EOEC fRBE REHk
1. % MR SN 8], T &M 213000
2. F MFARAE I KA F o, T F 1 213000
3. FMRFTFAF 5L L2, L FN 213164
4. F MAFIREAEA RN S, T F 213000

UHZE] A1 AR BV R RR BT L RIR IR A B AT — A4 2 KT A KRR T &, ERARAREF AMNLERT S
RN F 512 F 69 HIRAE K KT8 55 A B Wb B & B AT T RGBT 0T Bl B KAV EIRIT T — R 51 K TRt dhda i
BRAh (NaSi0s) R KB4 (Na00s:), 3k NaCl 5 3F TR &M 2 P 49 A HUEF MR AE ) R & L o Btk g rh B & A L 4E
Abhl. FRERIT, E—KFELEF SDS AR 24 N IF B3 B h ey EK R RS, X3P 55 85%, H 24 /)0t AT
;% Tween80/SDS #9Eb45] 4 2:3 B, K IBIEE H 67. 68%, 7 Tween80/SDS £ A% & iH M F| AL B A R KL A 4.58/L,
Na,Si0s #= Na,COs 7T VA 3 % d & M7 69 I8 ff B 38 e, 122 NaCl A3t b B~ A 10T, A A A LHE G HBRFTELERET E
25FE,

(B & @ EFEF; SDS; Tween80; Bh7|; 3 mE
DOI: 10.33142/nsr.v1i3.14908 FESHES: X53 CERFRINAD: A

Study on Solubilization of Petroleum Hydrocarbon Contaminated Soil by Composite Surfactants

WU Yifan %, SHI Lihong ", HUO Xinyi *, YIN Hongyang 4, ZHANG Ruolin *
1. Changzhou Environmental Protection Service Company, Changzhou, Jiangsu, 213000, China
2. Changzhou Environmental Protection Technology Development and Promotion Center, Changzhou, Jiangsu, 213000, China
3. School of Environmental Science and Safety, Changzhou University, Changzhou, Jiangsu, 213164, China
4. Changzhou Keging Environmental Protection Technology Co., Ltd., Changzhou, Jiangsu, 213119, China

Abstract: The use of surfactants to enhance the effectiveness of oil contaminated soil restoration is currently a widely recognized and
effective solution. In this experiment, we selected the area affected by petrochemical chemicals as the experimental site and conducted
in-depth research and analysis using longitudinal scattering equipment; At the same time, we also discussed a series of additives such
as sodium sulfate (Na2SiO3) or sodium carbonate (Na2C0O3). The influencing factors and mechanisms of chloride salts such as NaCl
on improving the adsorption capacity and dispersibility of organic waste in geological formations. The research results show that the
single surfactant SDS has the highest solubilization efficiency for petroleum after 24 hours of addition, reaching 55.85%, and 24 hours
is the analytical equilibrium point; When the ratio of Tween80/SDS is 2:3, the maximum solubilization rate is 67.68%, and the optimal
concentration of Tween80/SDS composite surfactant for solubilization effect is 4.5 g/L. Na2SiO3 and Na2CO3 can increase the
solubility of surfactants, but NaCl can hinder this effect. This study provides important reference for the treatment of petroleum
hydrocarbon contaminated soil.

Keywords: surfactant; SDS; Tween80; auxiliary; solubilization rate
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R R A0SR I\ IE B SDS, ‘B B AEAT BN ZE TX-100;
B Trition X-100 fE % FYTRRAIBL G &4, - HAHEL T
O TX-100 T 5, @A SDS A TNX-100 B &4
(RIS e B e, T ELIX R 2508 2 B o i VR 4 7K B B
T R BV P L A5 338 e — 25 i 5t o 3l 2 ) RS0 RO e o
MIRLTE R . T IR RS RS 5, DA E
B R VRS GGV BN A&+ 53 b B

SRR, G TR TS P A L 32 AR e B — 3R
TR V5 PR DG A o ey 3BV RICR K52 b, T v A TR
N PRI A (7] 28 7Y 2 T 3 A 790 £ s e A v s v % - 438
BTSRRI B TEIR AR TV PR A & 7 5 R LA
KA IMBAF NazSi0; Na.COy Al NaCl i 1 %R (52,
DASE ey - 8 R A R ) i B e, S S e R R v B
RtS%,

1 MR EAX

1.1 k1%

TRI6 HIEH M SRR E N 50~100em HIFRJE
+, IR AR 1 . RERHT, BRI R
e NN (U7 ST 00 O i 1 s e we EZ5 LY
i 2mm G, fEAEAE

F1 TIEBRAER

S IBURL I B /%
LA : — —
R B Wi
W R £ 35.23 40. 82 23.95

TESRIG =, PR IE TS Y i) T3 E N ey e it
B, HARMSISDBIT: B, K 15 ) oSei B
BeAr, SRIGHRER 1000 o) 3 5 oS8R & 145), B
LV £ e 1A G i e g AR b R, B0 A 1 XU
HEE—A

Se T R I, e A BRIk E N
10409. 41mg/kg.

1.2 KWk 5% &

12,1 SR

FHEVETERIFPE R 3 2 iR,

2 RETEMEFHERMER

G EF b2 2 Fx By TR
SDS + R AR RN ] 288
Tween80 K L B B TR T ElF-mait| 1310

1.3 KW HZE

13,1 &R PR B iR 7

R FHRAE AR 0L KR D B0 22 M 7 SDS B
Tween80 7 4. 5g/L W FE ISR T X T2 ey g L i (1)
TR AE T o 1Z IS0 2 7E 100m] HERRE N 52k, I
KRB L . DRI &= SDS K&
Tween80 % H 2. 5g A H & I H AL 2 500m] FIBEHF L,

70

RGBT 2 3] 500m] FIZE B LLA B RDIRAS o 2
5, BATH 25 32 100ml HETZIRE PR IC N 1 2 25 17
B, Hrpfg e — AR IR . AR ERON 10g #f
TS R 1) 3%, SR 5 ARSI B 50ml & 4. 5g/L WK
PR TEER), F—HAEARDEIARESE.

b P ) B AR S S TN AR G B s B R 5, o
SENEES B 200 IR, A ORFFIAEEIR BEIE E LE 25° Co &
it 24 MBI ZJE, FEARERERR K, H 5000r/min fEIHE
BUDHUACEE 7008, BB, 288 1 LIAE AR,
O 5 R A B R T AT b, BEE R AR
B N AT, SRR ST TG, &
IME W ER, RHELAMEI L /38 778 CLLAMHAY
A5 D R AR B, S ELG I R v R R B
REJJHEAT VEAG o

(1) 2R T 1 7T EE o B i

I KBE A IR 2 ok R AR TG Y i SDS &5
Tween80 2 [H] ) % Fi VR & LU T o538 A i 42875 G 1
FIRCR . BETSEIG 2 7E 100 22T+ AR W e ik, H
HH R A P PR TR V5 PR R PR B s S DY S e B, 9F
LA B B R BRI o AT, AT AN ] ) EE A A
f 2 TH IS PR SDS AT Tween80 JN EIBHT HL, 4R J5 1 1]
BB RT FCIEAT 1 ) DML 78 A b, B K L33 500
TR BT H AN FK B2 IR B bR, i
535 % & FEH Tween80/SDS & R IMETEM IR IR &
Mo BTk, Nt = HEAEE R il — 5 E A
XTHEZH (G5 R 22) , T FoAh 4% 2 B BB R AN [ ) 265
0:5.1:4.2:3,1:1.3:2.4:1.5:0 KILLAI.
BEAS/NEAHAT T ST R .

LA P 1) R 2 2 L AR Bl o B 5, o
WE R ED 200 IR, AR CRIFMERE N 25°C. &t
24 /NBTZJE, FEARBREUH R, SAJE (S IE B Ople
PL 5000 r/min (IR E 10 /380, ¥, Fdi b
PHEREGEH7, FEM DR BRI T b, BEHH
A OASIENIES] S R YRR b s o NN T 4 B i |
I LA A AT T v (LT AN R AR A% ) SR+ 35
W i, R EO AR R T R PR B RE AT VR A

(2) ZRTHE M 77 R B (1 5 1

BAME ARG 7 50, B T R ENEPER sds
1 tween80 FEAN[F B LI FE T X A a5 e - 3 ) 38 v
RO SRIRTE— 100 ZFHHETE R 3ET, JF AR SEE
T FE R A% ) phE

BAVLRELL 2 ¢ 3 (LRI HE A& T 8 b 2 T 77
SDS 5 Tween80, HI¥GHIBAWIAZEMAETEMA, AR
JEENIE R 228 PR A BIbR 2k, TR 2] T AR
FE) Tween80/SDS E &R HVEMER], £45 2g/L. 3. 5g/L.
4g/L. 4.5g/L. 5g/L J% 6. 5g/L FE/NFIAFMIKREE . #T

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



HAFHADIZE 2024 1% 4533
Natural Science Research.2024,1(3)

@* VISER

K, ¥ 19 HAEANRE S M 1 2] 18(Hdh 3 19 BN
YR, HAEREAN 5 1 BRI N 10 Sl i Eis
Yeid () HIRFEA, $E3E E T INAE R A Tween80/SDS
BEFRMEWER, SIS AW EE IR .

g A D [ IR 25 2 TN AR IR 2 18 4% FR PR 3%, S8R
W N 200 K, AR ARFEIRERIRE N 25°C. &t
24 /NP Z S5, HEUREAS, SR JEHS FURE L 5000 r/min JiE
B FEIEAT IS 2 BN B b T2 o B S R Y
FEWWA, EEETUE AR TR, R ERE
FIER E AT fFRIRREA S TR S H =, FIAA
AR RE S B (B 20 400 B il A28 SRAG I+
Herh e A, JF HL O R IR B R

(3) Bhlfrsemm

FATTaE L A At DA T 2R PR T = B (Na.S10s+

Na,COs Al NaCl) X T J a5 Y I VA RN I 7T o 1%
SEHG LA 100mL HETEHAAE Sy [ S 2%, 1578 2 TG L A PRI FE
N 4. 5g/L, FEARREHE R R]IE 24 /N, RIS FEAN
A9 pH {E o AE A HI B AR B ECHS BT 75 = X =P A,
SR G K 5 & B 7 KR A R R 28 I P9 I AR R 1
B, BB HA 0.025mol/Ly 0.05mol/L.
0.075mol/L+ 0. lmol/L F10. 125mol/L HIBIFIVAR. B R
K, BATE 46 NHE M LA, Hod— 22 2 o R
S, A DU ZH ) 4 HE b O D R AR VR I AS TRV Y
Na,Si0s B E, A NAEIAT TR E LN E.

s P D [ PR 25 A TBON AR R B0 15 4% FLAR 5%, T8
B NN 200 Wk, [FIRFOREEIRERIRE N 25°C. &
24 /NP ZJE, FEARPERERBR R, SR8 A B AL A
5000r/min [EFEAIR B0+ 2. Bl 5 23 b TH 3 T
WAk, HB IR B R A TN, e

N AR X T TR R ) IR A N E A,

S 2T AP 2R T A B s A (B FH 48 A gk A 2% Sk
Rzl 438 o A R A A, R BRI IX AR B TR
PR A e A TR B R

1. 3. 2 BHUE ARSI A TS G LI 7L

B TR Ir) 4 HICH B, 002 T M 7 38 Y s G
i, REME PR, LI AR EE T OHER LT
SRV R7:0 4 O [ N 1 R S L 8= 5 a5 57 <0 o & SO 1A
TR A I AR T 1 2PN s, A e 230
SR LRG3 40mL PR3 B ) Tt VA KT 1 48 P S VEE Y
0. 125mol/L NaSiO;F1 2 : 3 Lt Tween80: SDS H4EI
BRI TR, BATSERE T RI-ER BT R
KRN BUREFEASKAS I - 3N A& &, R H I
G T 40 R R B

8 A EAER AN L ZHES, T A& R
BRI

G=y4 ®r2h (1+6;)
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Hdr, 6,=0.02%, r=4.5cm i, Fity,M&i+T8E
1. 3g/cm’s NEGERE h A beme THELHAEEL Sem B L BT
TR AR BN 420g. HAERISEPREEA 100em, BT
T LA 8, 400g.

HHH

e R e— |

L7 7/
9.0.0. 4

B1 #EYEERE ()BFIRR, (QKCSPROIEFR, (3)F#SRIE
BTN, OER, (5)KE 6) LEHNEBRE, D AKERETN

2 FR5HR

2.1 B—REFEHFIGAR

FRAE B R 2 A BH 2 W 285 SR SR, /T 12 /NP, SDS
Xof T g R 3GV e D R PO K IR, T
TERE ORI 12 & 24 /NI B, SX R 74 B8 7 B4 T+ FE T
RIS, B ZIRBIENIIE SR 49. 3T%. RIGTEZ
JEI 24 /NBEPY, AR R IE VA RE IS R, HZ 5 X
BB REITE. FEEH, TEVIIRRT BAIIRT 12 /NP, Tween80
[PIG HR BN 28, (HAERA S 12 3 24 /NN, B/
W R R E S, RET RSO 43.58%. SR
T, AR () 24 /N2, e 3 B T BR s i 5
24 /NN AR AR P (0 DR ), DRI R K 43 s
Ve TAEHRRAEAX — B 0] P4 58 BT o S SR 38V BRI (] e T
XANEE, B4 -3 0] B8 2 EHTRISOX B35 e 5, AT
FEOGVE AR I AR, P DATRATT I 12 H 1 3 o 1] R 1) 7 —
MNEIERI XA o 7T RIRA TR 2L 24 /NAE
B VS T

P[] — Bt 8] P9 A [RI 2R 244 )53 (i SDS 1 Tween 80)
XFF TPHs [#ETHRE RTS8 ML, £/ SDS
BETT R BB MRCR . B, MM RILRT 24 /N abFE
JE LSRR R, MBS, F SDS R 5 h A HL

SERESTRA Tveens80 MKk EL T2 UM —

FURI LA 22 5 o X P R R AE EEZE T Tween80 & —
Fh TR B SRS 20 75 "6 AP R BB DL — Fh S BLR
g1 977 FGh G RS WA 5T T B P — S s AL AT
SEOCE 2R T 7 RAR N [ Th e Ross,
T AH 2 042 ) LA 58 4 2 36 58 77 10 BH 257 1) SDS il
TEPRFR B B I FE AR B e 10 26 A1 R Sl e KAk (138 e Th
R HLIE BERE— 5 1 50 stk 1 8 1) 90 35 B R AR AT
(K1t R AL A A T4 A EWIRR R, el
3 —$ 11— T0 B 2 R 3 DR O P 3 ) 1) S fEL 1
JO T P A B AR HESE B R DR bt v e B AT & B BT
FH (23 (R, B AN 2 BT A0 i A% B8R 20 1 175 00 ) BT 42, e
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TORARATT B S AL 2 RN R AR AL T T RS T L
AP TR UL, B B R i A v RO T AR T
RIEVER, RO EA TR R R BAIR

60
50 - / ~3._ N
/ TT—a
/
40 /
% //
< d
#o30 /
% /
w
20
—o— TPHs LF+SDS
4~ TPHs | FF+TweenB
10
0 L L L L
0 12 24 36 48

i) Ch)
E 2 SDS 5 Tween80 ¥ TPHs i5 3 +1ZHy1E iR Ab IR

2.2 REFEMEFSEEE

2.2. 1 RMEEHEFIAC Lt s

AHEL T BN 235 R SDS BY Tween80 i &, — &
SRR (. Tween80 HI SDS) % T2 fiFFsg
AN E YRR . B RCR . MBI 52 b8
5 PR AR AT R A B S R Bl s 4 P A 4 1 B 48134 o
& RREZ RS TR IR A I RO —— X T R 2
T EM Tween80 HAFHAA THGRM B KRS
BREE ] TG SRS R (LE 3. HAEENZ
TEIX AR E 2 AF T A R 38 B % 2 B —Fhod 24 1) 75 5K
SRR R 3 LA T A 2 RE S SR TS A ) M RE SR I,
bl a1 39 4085 3 P 3 I PN 1 e 0 A gl A L ) — b

kL.
70 -
60 - —I_ —Ih %
50 - _I_
a0
£,
=
20 -
10+~
0
0:5 14 2:3 1:1 32 4:1 5:0
Tween80: SDS

B3 FERLTEAREELHOEEIR

2. 2.2 RIMEEMEFKFE 0

XIS R G R 1, BE%E Tween80/SDS VAR
TR A RN, HEEH BRI A MR AR, B
GATH 45. 19% ETHZ 51.88%. SR, i — 5Tt it Fh i
MR EZE 6.5g/L Ja, XMPCREIFHETG. o mm
Tween80 A AE 5| KI5 UMAIEATEE &= A A SR, X
£ BH 28 - B fORE 2 A1 P 25 B e - 38 R o L s == 3
HETTIG5E 1 AT WU J P R RE T, B 5 mmiE Ve
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(R o AN T RIS MR IE R, (HIE 1
DL, SDS M P77 R S T BE v B A ORI BA 8
TR, RSO TR RS R MR A R
(]It 2 fih A 4 98 o B A 3 ) A, O AR R By ™
R ALk, AR R VA B A R R,
i 2 R DB A G R

WEFMAESE T, BEE RS ETIIIE 2, A ke i
fRRE S ETb R R o IR, O T R R T M R AR B
FATRLIEFEIE BRI o AEA KB T R 2l ik
4. 5g/1 A RIS VEF I -

70+
65 -
T8 60
L)
v
I 85 \E
:
&
50 - /
48 | }/
40 1 1 1 3 1
0.0 1.5 3.0 4.5 6.0 75

RAE (/)
B4 TEIRETESREEMLHNEENR

2.3 BIFIME S REMEEFTIE B XN

—FAEOUT , ToNLE A AR 4 BhA7 T DA 58 3 T S
RTS8 2R e R ek 2 T Vit ) 1 s S P ARk i
B, R R SR AZ GV FRIVE R, AT B T 3R T 7 1
e . AR, BATER T BAARBIER ML
BLEh: — NIRBREIRR L (U0 Na.Si0s), H— itk (n
Na.C0s 5 NaCl), & 7E4RIHIX Sk A 4t T 2R 1 i 14 571 184
AR B BOR

JEILAd A NaoSi0; F1 Na.CO, AT LA R B T i 284
NBZ 35 TR THT PR 7 3 28 I i st LR RE R B o AR FRATT
(R0 s (L 5) o H B A X AL & ) R B L
FE, AR EE 2 N5 X FEEE T EA1% 3 K
i J 7 AR B A EAR B 8 — 20 SR AL B ARORL - (1 43 U RE 7 K
B AR BELRRE 57 A7 PRI 775 [0 B e Ao S A it LA 9 ek ) S T
T 123 7 58 B S T DA 30 B 4 i R IS R —— B R v T
X & A LA SRR BB IR AR AR 2 T B R
B BTEIAE] T L 14%, 15 T UG T 8%; 1% L ki
RS2 LI A SEBR

NaCl Ayrfi2h, M, BiHm1s. w5 fos,
TENIN NaCl J&, R IHVE MRS A TS e R s &
B NaCl < FE IR 38 ik, 3695 N %7 14. 86%. NaCl
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Superbugs: Current Status and Future Prospects of Antibiotic Resistance Crisis

HUANG Jingxin, HUANG Tingting, LAN Chunmei, CHEN Lijun, TANG Yesicheng, LUO Shuying, LIAQ Yanjuan”
College of Marine and Biotechnology, Guangxi Minzu University, Nanning, Guangxi, 530005, China

Abstract: Antibiotic resistance (AMR) has become a major threat to global public health, seriously affecting the treatment
effectiveness of diseases and leading to a significant increase in medical costs. With the continuous emergence of superbugs, the
efficacy of traditional antibiotics has significantly decreased, and clinical treatment is facing unprecedented challenges. In recent years,
research on antibiotic resistance has gradually increased, covering multiple aspects such as resistance mechanisms, epidemiological data,
influencing factors, and response strategies. However, despite some progress, the issue of antibiotic resistance remains complex and
volatile, requiring urgent global cooperation and innovation. This article aims to comprehensively review the current status of antibiotic
resistance, explore its influencing mechanisms and epidemic trends, and look forward to possible solutions and research directions in the
future, in order to provide useful references and guidance for effectively responding to the crisis of antibiotic resistance.

Keywords: antibiotic resistance; superbug; public health; epidemiology; countermeasures
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Surface Modification Strategies of Live Bacteria in Drug Carrier

YIN Zifeng, SU Xiaoling, WANG Zhongiang, HUANG Liming, FAN Zhiling, CHEN Yushan, PENG Mintong, LIAO Yanjuan”
College of Marine and Biotechnology, Guangxi Minzu University, Nanning, Guangxi, 530005, China

Abstract: Live bacteria have become a hot topic in drug carrier research in recent years due to their unique biocompatibility, easy
accessibility, and targeted delivery ability. Live bacteria can not only effectively carry drugs, but also achieve targeted therapy through
their biological characteristics, thereby improving efficacy and reducing side effects. With the advancement of biomedical technology,
research on modifying bacterial surfaces is gradually increasing in order to improve drug delivery efficiency and targeting. Currently,
surface modification of live bacteria mainly includes various methods such as chemical modification, genetic engineering modification,
and physical modification. Each modification technique has its own advantages and disadvantages, and has shown different application
potentials in drug delivery. However, research on live bacteria as drug carriers still faces many challenges, such as biosafety, bacterial
survival rate, and drug release control. This paper aims to review the current status of surface modification of live bacteria as drug
carriers, explore their application prospects in future drug delivery, and provide reference and inspiration for research in related fields.

Keywords: live bacteria; drug carrier; surface modification; drug delivery; targeted therapy
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Physical Characteristics Analysis of Drilling Construction in Different Strata

YANG Xinjiang
The Eighth Geological Brigade of Xinjiang Geology and Mineral Exploration and Development Bureau, Aksu, Xinjiang, 843000, China

Abstract: With the rapid development of infrastructure construction in China, drilling construction is increasingly widely used in
urban construction, mineral resource development, and geological exploration. However, due to the diverse types of strata and
significant differences in physical properties, drilling construction faces many challenges. The physical characteristics such as density,
strength, and permeability of different strata directly affect key factors such as drilling speed, wellbore stability, and equipment wear.
There are still problems in drilling construction in China, such as insufficient research on geological characteristics and uneven
application of technology, resulting in low construction efficiency and increased safety hazards. Therefore, in-depth analysis of the
physical characteristics of different strata and their impact on drilling construction can provide important theoretical basis and practical

guidance for engineering construction.

Keywords: stratigraphic characteristics; drilling construction; physical characteristics
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Analysis of Heavy Metal Pollution in Seabed Sediments during Marine Geological

Environment Exploration in Coastal Zones

LIN Siwen, LIU Dong, LIU Xiangwei, WANG Bing, LIU Jian
Yantai Coastal Zone Geological Survey Center of China Geological Survey, Yantai, Shandong, 264000, China

Abstract: The problem of heavy metal pollution in seabed sediments in coastal marine geological environments is becoming
increasingly serious, mainly from industrial emissions, agricultural wastewater, shipping activities, and urban sewage discharge. The
long-term accumulation of heavy metals in seabed sediments not only affects the health of marine ecosystems, but also threatens
human health through the food chain. Although there have been some studies both domestically and internationally, there is still a lack
of in-depth understanding of the distribution of pollution sources, the accumulation mechanism of pollutants, and their ecological risks.
The particularity of marine geological environment makes heavy metal pollution more complex. Therefore, studying heavy metal

pollution in seabed sediments and its treatment is of great significance for protecting the marine environment.
Keywords: coastal zones; marine geology; environmental exploration; seabed sediments; heavy metal pollution
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Mitigation and Prevention Strategies for Geological Hazards in Geological Engineering

WU Li
Sheng Sheng Group Co., Ltd., Yinchuan, Ningxia, 750001, China

Abstract: With the increasing severity of climate change and the continuous advancement of urbanization, the frequency and
destructive nature of geological disasters have gradually increased, especially in landslide prone areas such as earthquake zones and
mountainous areas. The types and impacts of disasters have become increasingly complex in the past few years, posing unprecedented
challenges to the world. With the continuous advancement of remote sensing technology, geological monitoring methods, and disaster
prediction models, the early warning capability of disasters is constantly increasing. However, the unpredictability and suddenness of
geological disasters remain a major challenge in prevention and control work. Under the dual effects of global climate change and
human activities, the complexity of prevention and control tasks continues to increase. In order to effectively address these challenges,
it is necessary to continue promoting technological innovation, deepening international cooperation, and optimizing policy support to
enhance the overall capability of geological disaster prevention and control.

Keywords: geological hazards; mitigation strategy; prevention and control theory; technological innovation; risk management
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Research on the Production and Mechanical Properties of Bamboo and Wood Material Tie
Rod Components
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Abstract: In recent years, bamboo composite materials have gradually received attention as the main material for structural models.
Due to the excellent tensile performance of bamboo strips in the longitudinal direction, tension members have become a key choice in
design. However, bamboo skin is greatly affected by bamboo joint defects and has a high risk of breakage. Therefore, the selection and
treatment of bamboo strips are crucial to ensure the safety of the structure when selecting materials. This study investigated the effects
of cross-sectional form, moisture content, and bamboo nodes on the mechanical properties of tension members through tension rod
tests, and analyzed the ultimate tensile bearing capacity, failure mode, and load to mass ratio of tension members under different
conditions. The results show that as the cross-sectional width of the tension rod increases, the ultimate tensile bearing capacity also
increases accordingly. Among them, the ultimate tensile bearing capacity of 1 mm =<6 mm bamboo strips is the highest, reaching 900
N; When the moisture content of the rod reaches 15%, the ultimate bearing capacity reaches its maximum value; The presence of
bamboo joints can reduce the mechanical properties of the components, resulting in a decrease of about 15% in their bearing capacity.
Keywords: bamboo and wood materials; bamboo bark; bamboo rod; tension rod; mechanical properties
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Application of Nano-biosensors in Bacterial Resistance Detection

LUO Maoyu, YUAN Mengxiang, TAN Xinyi, YANG Quanxiang, YU Jiahua, QIN Huixian, HUANG Hua, LIAO Yanjuan*
College of Marine and Biotechnology, Guangxi Minzu University, Nanning, Guangxi, 530005, China

Abstract: Bacterial resistance has become a major challenge in the global public health field. With the continuous increase of
drug-resistant strains, traditional resistance detection methods often have many problems such as long time and poor accuracy, and
there is an urgent need to find new detection technologies. In recent years, the emergence of nano-biosensors has provided a new
solution for bacterial resistance detection, which has the advantages of high sensitivity and rapid detection. This paper reviews the
current application status of nano-biosensors in bacterial resistance detection, analyzes the advantages and disadvantages of different
types of nanomaterials (such as metal nanoparticles, carbon based nanomaterials, etc.), and explores the detection mechanism and
sensitivity performance of these sensors. At the same time, the potential of nano-biosensors in clinical applications was evaluated,
emphasizing their importance in combating bacterial resistance. Finally, this paper looks forward to the opportunities and challenges of the
future development of nano-biosensors, aiming to provide reference for researchers in related fields and promote technological progress.

Keywords: bacterial resistance; nano biosensors; testing methods; clinical application; nanometer material
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XHkFRiRAS: A

Study on the Temperature Effect of Nano Cobalt Sulfide Using Conductivity Method
Combined with Thermodynamic Theory

HUANG Xudong, RAN Yunfei, LUO Qiuyan, MENG Ruoying, HUANG Xin, HUANG Zaiyin*
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: Three different sizes of Nano cobalt sulfide were prepared by solvothermal method, and their structures were characterized
by X-ray powder diffraction. The temperature effect of cobalt sulfide material was studied using conductivity measurement and
in-depth thermodynamic theory analysis. The results showed that when the temperature increased from 288.15 K to 328.15 K, the A G
© m increased and the AH© m, AS © m, GS NP, HS NP, SS NP, GS m, HS m, and SS m decreased in the three particle sizes of nano
cobalt sulfide. These findings not only enrich the theory of dissolution thermodynamics, but also provide experimental data support for

the study of thermodynamic properties of related nanomaterials.

Keywords: Nano CoS; thermodynamic function; temperature effect
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Toughening and Flame Retardant Modification of Silica Aerogel

QIN Handong?, SU Jiahang®, HU Shuang?, LI Zhenyu'"
1. School of Chemical Engineering, Changchun University of Technology, Changchun, Jilin, 130012, China
2. Fuao Automotive Parts Co., Ltd., Changchun, Jilin, 130011, China

Abstract: Based on methyltrimethoxysilane (MTMS) as the organic silicon source, the flexible silicon aerogel was prepared by the
sol-gel method in this paper. In order to study the effect of flame retardant modification on aerogels, different kinds and amounts of
flame retardants were added to the system, and the morphology, elemental composition and crystal structure of modified aerogels were
characterized in detail. The thermal conductivity of the modified aerogel was 0.03872 W/(m K), and the aerogel material with 10 wt%

ammonium phosphate showed the best flame retardant effect.

Keywords: SiO, aerogel; flame retardant modification; fiber composite; flame retardant
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VAR PR DU SE SR Bl MoS, i1y S 3L

R EHE ZRRE Fah R AR
FEHRAEKRS RFRILIR, J® &T 530006
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At GBI A R = AR MAL R BARSTE, RIERT —F P BA RRARSRIGRZG MoS, _ , Mo, RABME
EME TSR SniEFHEEMAAF I, BT EEITFHRE, BT AREEERRENS RIS FIHHEL
HEBRYMER, BT TREGEREMERLRZORNT, BARNBARRIERANFRETAEMNEL, FEREAET
Z Y s 1o A A RO AL i A B B o

[RB2iR] vh R AE: BskPE: MR %, RAHF

DOI: 10.33142/nsr.v1i3.14929 FESES: TB333 XERFRIRED: A

Determination of Thermodynamic Functions of Defective MoS, Particles Using Solubility Method

HUANG Yanni, HUANG Lingmei, WANG Chenchen, LU Hongyin, HOU Yujian, HUANG Zaiyin"
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: Compared with block materials, nanomaterials exhibit superior physical and chemical properties due to their larger specific
surface area and stronger surface reactivity. Based on this advantage, this paper successfully synthesized a series of MoS 2« materials
with different sulfur defect concentrations by precisely quantitatively controlling the surface sulfur defects of two-dimensional
nanomaterials. The conductivity of the material was measured using the solubility method, and its dissolution thermodynamic function
was derived. By organizing the obtained data, it was demonstrated that the degree of defects and temperature have a direct impact on
the surface thermodynamic functions, revealing the thermodynamic relationship between the activity of sulfur defect active structures.
This study provides reference value for the thermodynamics of two-dimensional nanodefect materials, enriches and develops the

scientific connotation and applications of two-dimensional defect materials.
Keywords: nanomaterials; sulfur defects; solubility method; thermodynamics
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Research on Multi-objective Optimization in Project Resource Balance

LI Bing
Southwest Jiaotong University, Chengdu, Sichuan, 610000, China

Abstract: With the rapid development of the global economy, resource allocation in project management has become increasingly
complex. In this context, multi-objective optimization has become one of the key methods for solving the rational allocation of
resources. Unlike traditional optimization methods, multi-objective optimization methods can simultaneously handle multiple
objectives and resolve conflicts between different resources in project management. The article explores the research of
multi-objective optimization algorithms in project resource allocation, analyzes their optimization strategies and effects, and provides

new theoretical support for project management practice.
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Optimization of High-speed Digital Circuit Testing Method Based on Signal Integrity

CAl Jianrong, XING Zongfeng, QIU Zhongwen
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Abstract: With the development of the information age, electronic products are constantly increasing, and the number and frequency
of circuit boards used are also constantly increasing, which can lead to many signal integrity issues. A crucial aspect of high-speed
circuit design is signal integrity, and signal integrity analysis is of great significance for high-speed digital circuit design. This article
provides an overview of the integrity of high-speed digital circuit design and analyzes the main factors affecting signal integrity,

providing reference for engineering applications and enhancing the signal integrity of high-speed circuits.
Keywords: signal integrity; high-speed digital; circuit testing; method optimization
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