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Tricon anti-surge and performance control optimization
for the ammonia ice machine in the coal direct liquefaction
process purification device

Baoagudamu
China Shenhua Coal-to-Oil & Chemical Co., LTD. Ordos Coal-to-Oil Branch, Ordos, Inner Mongolia, 017209, China

Abstract

In view of the problems such as high surge risk, high energy consumption and frequent manual intervention existing in the traditional
control of the ammonia ice machine in the purification device of the direct coal liquefaction project, this paper conducts research on anti-
surge control and performance control optimization based on the Tricon control system. By analyzing the working characteristics of the
ammonia ice machine, the performance control logic with the inlet pressure as the main control parameter is clarified. The decoupling
technology of speed and anti-surge control is adopted to solve the safety hazards of simple cascade control. Optimize the control program
and alarm logic by integrating surge line verification tests with instrument modifications (such as the application of Willebar flowmeters).
The application results show that after optimization, the steam consumption of the ammonia ice machine has decreased from 24 t/h to 22
t/h, with an average daily steam saving of 48 t and an annual cost saving of over one million yuan. The frequency of manual adjustment
was reduced by 60%, and the stable operation rate of performance control was increased to over 95%, effectively ensuring the safety of
the unit and the continuity of the process, providing a reference for the control optimization of similar units.
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Ammonia ice machine Tricon system; Anti-surge control Performance control Decoupling control
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Study on resource recovery technology of waste catalyst in
methanol synthesis unit

Xiaoyong Song
Guoneng Yulin Chemical Co., Ltd., Yulin, Shaanxi, 719000, China

Abstract

In methanol synthesis processes, catalysts have limited service life. The generation of spent catalysts not only increases environmental
burdens but also wastes valuable resources. Therefore, recycling and resource recovery of spent catalysts has become a crucial
measure to enhance catalytic efficiency and reduce pollution. This paper focuses on spent catalysts from methanol synthesis units.
First, it reviews their compositional characteristics and analyzes environmental issues caused by post-degradation. Subsequently, it
explores resource recovery technologies including physical methods, chemical methods, and biological methods, evaluating their
application status and pros/cons. Physical methods are relatively simple to operate but show limited effectiveness; chemical methods
can achieve deep regeneration but may cause secondary pollution; biological methods are environmentally friendly but less efficient.
Additionally, incorporating recent research advancements, this paper proposes future research directions and technical challenges in
the field of resource recovery, providing valuable references for subsequent studies.

Keywords
methanol synthesis; waste catalyst; resource recovery; catalyst regeneration technology; environmental protection
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Formationmechanismandcontrolmethodofslaglayerincomp
ressedgasflowbedgasificationprocess

Yao Luo
National Energy Group Xinjiang Hami Energy Chemical Co., Ltd., Hami, Xinjiang, 839000, China

Abstract

Against the backdrop of continuously increasing global energy demand and increasingly stringent environmental requirements, clean
and efficient conversion of coal has become a key issue in the energy sector. The pressurized fluidized bed gasification process, with
its significant advantages of high carbon conversion rate, excellent gas quality, and low pollutant emissions, occupies an important
position in the modern coal chemical industry and is one of the core technologies for achieving clean utilization of coal. This article
focuses on in-depth research on the formation mechanism and control methods of slag layer in pressurized fluidized bed gasification
process. By systematically explaining the basic principles of pressurized fluidized bed gasification process, analyzing the physical and
chemical processes of slag layer formation, and clarifying the influencing factors of slag layer formation. Based on the understanding
of the formation mechanism, targeted slag layer regulation methods are proposed and analyzed with practical cases. The research
results will help optimize the operation of pressurized fluidized bed gasification process, improve the stability and gasification
efficiency of gasifier operation, and provide theoretical and practical support for clean and efficient conversion of coal.

Keywords
pressurized fluidized bed gasification process; Formation mechanism of slag layer; Regulatory methods; Clean coal conversion
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Research Progress and Hotspot Analysis of H,S Studies
Based on CNKI

Xiaodong Jin Yiting Fa
Department of Forensic Science and Technology, Jiangsu Police Institute, Nanjing, Jiangsu, 210031, China

Abstract

Hydrogen sulfide (H,S) is a common industrial inorganic by-product and endogenous gas signaling molecule. This study employs
bibliometric analysis and CiteSpace visualization to examine hydrogen sulfide (H,S) research trends from 2020 to 2024 using
China National Knowledge Infrastructure (CNKI) database. The findings are as follows: 1) the annual publication volume of related
research exhibited a declining trend. 2) five major research fronts were identified: treatment of sulfurous exhaust gases; detection of
endogenous hydrogen sulfide; biological and pathological investigations; effects of exogenous hydrogen sulfide on alfalfa resistance
to saline-alkali stress; toxicity detection of hydrogen sulfide. This study comprehensively reveals the research progress and hotspots
of H,S, providing reference and inspiration for subsequent studies.

Keywords
H,S; Bibliometrics; CiteSpace; Visual analytics
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Peroxyacetic acid disinfectant on the materials of various
components of reusable medical devices Experimental
observation of compatibility

Tao Ding
Hangzhou Xinpu Biotechnology Co., Ltd., Hangzhou, Zhejiang, 311612, China

Abstract

Objective: To observe the compatibility of peracetic acid disinfectant with different materials used in various components of reusable
medical devices. Methods: Corrosion rate tests were conducted on metal components using the disinfectant, while corrosivity weight
loss tests were performed on other components. Peracetic acid (CH3COOOH) disinfectant is a highly effective disinfectant and
sterilizer with a wide range of applications, capable of killing various bacterial vegetative forms, molds, viruses, and spores. It plays a
significant role in preventing and controlling nosocomial infections and outbreaks of major infectious diseases. It possesses excellent
properties such as low effective concentration and rapid action speed. As a highly effective bactericidal disinfectant and sterilizer,
peracetic acid is increasingly being used in various medical institutions. Domestic manufacturers have conducted extensive research
on the metal corrosion resistance of this product, but few have studied the corrosion resistance of materials used in reusable medical
device components. Therefore, this study selected a product containing 2.99g/L of peracetic acid as the subject and conducted
corrosion evaluation of materials related to reusable medical devices in the laboratory, providing a reference for medical institutions
when using it.

Keyterms
peracetic acid disinfectant; reusable medical devices; material compatibility; corrosion weight loss test
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Optimized measures for methanol synthesis to prevent
paraffin formation

Xiaotao Zhang
Guoneng Yulin Chemical Co., Ltd., Yulin, Shaanxi, 719000, China

Abstract

The formation of paraffin wax during methanol synthesis significantly impacts product quality and production efficiency. This study
investigates optimization strategies to prevent paraffin formation. The paper first analyzes the fundamental process of methanol
synthesis, then systematically examines how catalyst selection, reaction temperature, pressure, and space velocity influence paraffin
generation. Through analysis of technical limitations in synthesis processes, catalyst effectiveness, and operational challenges,
targeted preventive measures are proposed. The research emphasizes selecting appropriate synthesis conditions with high-
performance catalysts while maintaining operational precision to effectively prevent wax formation and ensure methanol production
stability. Finally, specific control measures are provided along with future research directions.

Keywords

methanol synthesis; paraffin wax formation; reaction optimization; catalyst
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Design and Validation of Excel Electronic Form for
Pharmaceutical Inspection Records

Yu Wang Meihui Guo
Nanjing Lilai Pharmaceutical Technology Co., Ltd., Nanjing, Jiangsu, 211100, China

Abstract

Objective Encourage pharmaceutical enterprises to adopt proven Excel for laboratory data processing and analysis. Elaborate on the
conditions that Excel spreadsheets need to meet and the contents to be verified. Methods By consulting references and combining
practical work, describe the design content, verification process, storage location, usage requirements and change situations of Excel
spreadsheets.Results The use of Excel spreadsheets in processing drug inspection records reduces calculation errors while ensuring
the accuracy and traceability of inspection results. Conclusion Excel spreadsheets are applied to drug inspection records, which can
provide convenience for processing inspection data and are easy to be promoted in various pharmaceutical enterprises.

Keywords
Excel;inspection record;computerized system validation;validation;blank template;change
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Preparation and performance of anode materials for
electrochemical sodium ion batteries

Yuhao Gong Zining Luo
Sichuan University, Chengdu, Sichuan, 610207, China

Abstract

With the rapid development of renewable energy, sodium ion batteries have become a research hotspot for the next generation
of energy storage technology due to their abundant resources and low cost advantages. This study explores the positive and
negative electrode materials of sodium ion batteries, using sodium titanate (Na2Ti307) as the negative electrode material, and
optimizes its electrochemical performance by adjusting the calcination time (5 h, 10 h, 16 h); Using manganese based oxide
NaMnO?2 as the positive electrode matrix, the cycling stability and rate performance were improved by Fe/Cu doping modification
(NaMn0.8Fe0.1Cu0.102, NaMn0.94Fe0.03Cu0.0302, NaMn0.98Fe0.01Cu0.0102). By using scanning electron microscopy
(SEM), X-ray diffraction (XRD), constant current intermittent titration technique (GITT), and X-ray photoelectron spectroscopy
(XPS), the correlation between the microstructure, crystal structure, and electrochemical properties of materials is systematically
analyzed. Experiments have found that calcination time affects the kinetics of sodium ion transport by regulating the porosity and
interlayer spacing of sodium titanate, while Fe/Cu doping can regulate the valence state evolution path of Mn ions through lattice
distortion. The capacity retention rate of the sodium titanate negative electrode calcined for 5 hours reached 82.7% after 200 cycles,
and the capacity at high rate after 20 cycles was 101.64 mAh/g; The initial discharge capacity of NaMn0.8Fe0.1Cu0.102 positive
electrode at 0.1C rate is 173.87 mAh/g, and the capacity retention rate is 85.2% after 50 cycles. This study proposes the hypothesis of
“porosity ion diffusion coupling” and the law of “doping concentration lattice distortion threshold”, providing experimental basis and
theoretical reference for the optimization of positive and negative electrode materials in sodium ion batteries.

Keywords
sodium ion battery; sodium titanate; manganese-based oxide; calcination time; doping modification; porosity; lattice distortion
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A Brief Discussion on the Efficiency of Time Nodes in
Determining Total Moisture in Coal

Libo Guo' Bin Wang?> Zichuan Zheng?
China Inspection and Certification Group Hebei Co., Ltd., Tangshan, Hebei, 063000, China

Abstract

Total moisture in coal is one of the critical indicators in coal quality analysis. Its content directly affects the accuracy of calorific
value (particularly the low calorific value on a received basis). Total moisture significantly influences the processing, utilization,
trade, and storage of coal. Coal with varying moisture levels serves different purposes and is a primary factor in coal pricing. In coal
quality analysis, total moisture serves as the basis for converting results across different coal basis states, holding great importance
in fundamental theoretical research and the processing and utilization of coal [1]. This paper briefly discusses the considerations
during the determination of total moisture content, including the specifications of sample (flat) pans and drying time. Comparative
experiments were conducted, and solutions to address these factors are proposed.

Keywords
Total moisture determination; Drying time; Sample (flat) pan specifications; Control methods
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The relevant application of diethyl diphosphonic acid in
organic synthesis is expounded

Wenli Ma
Hebei Agricultural University, Baoding, Hebei, 071000, China

Abstract

Diethyl malonate (DEMA) is a pivotal active methylene compound in organic synthesis. With the continuous advancement of
the chemical industry, organic synthesis has become increasingly vital for producing chemical products. As a versatile chemical
product with extensive applications in pharmaceuticals, fragrances, and polymer monomers, DEMA features a methylene group
activated by diester groups, stable carbon anions, and reactivity with various electrophilic reagents. This enables controlled product
formation including monocarboxylic acids, dicarboxylic acids, unsaturated carboxylic acids, and cyclic carboxylic acids, serving as a
fundamental building block for multifunctional molecules. This study investigates the core reaction mechanisms of DEMA synthesis,
explores its practical applications in organic synthesis, and outlines future development directions to provide valuable references for
industry professionals.

Keywords

diethyl malonate; organic synthesis; related applications
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Study on migration and transformation of emerging
pollutants in water environment and control technology

Xiaozheng Li
Dalian Detai Water Environment Co., Ltd., Dongfeng, Jilin, 116600, China

Abstract

With the acceleration of industrialization and urbanization, the accumulation of emerging pollutants in aquatic environments and
their ecological and health risks have increasingly drawn attention. This paper reviews the migration and transformation patterns
of typical emerging pollutants such as pharmaceutical residues, personal care products, endocrine disruptors, and microplastics in
water systems. It analyzes their distribution and key processes including adsorption, degradation, and bioaccumulation at the water-
depositment-bio interface, summarizing relevant influencing mechanisms. Drawing on the latest domestic and international research,
this review focuses on evaluating the effectiveness and limitations of physical, chemical, and biological control technologies in
various water bodies and complex environments. The study emphasizes that precise analysis of pollutant migration pathways and
transformation products, combined with the development of a multi-dimensional synergistic control technology system, is crucial
for enhancing water environmental safety and risk prevention capabilities. Finally, it outlines future research directions to provide
theoretical and technical support for emerging pollutant management and watershed ecological protection.

Keywords

emerging pollutants; water environment; migration and transformation; control technology; risk prevention and control
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Help to promote the application of domestic PCS control
system for oil and gas pipelines and give new energy to the
system

Yuyao Zhang' Rui Chen’ Chufan Zheng’
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Abstract

This paper explores the promotion and application of domestically developed PCS control systems for oil and gas pipelines,
enhancing system capabilities through technological and managerial innovations. The study first analyzes current challenges and
requirements in pipeline control systems, then outlines the advantages and market potential of localized PCS solutions. Subsequently,
it details strategies to drive widespread adoption via technological breakthroughs, standardization initiatives, and industry-academia-
research collaboration, while improving system performance and reliability. Furthermore, the paper investigates how modern
technologies like big data analytics and cloud computing can inject new vitality into PCS systems, enabling intelligent and adaptive
upgrades. Through this research, we aim to provide valuable insights for advancing domestic pipeline control systems and elevating
technical standards in the industry.

Keywords
oil and gas pipelines; PCS control systems; promotion and application; technological innovation; intelligentization
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Traceability analysis and green catalytic conversion of key
impurities in drug synthesis process
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Shanxi Pharmaceutical Vocational College, Taiyuan, Shanxi, 030000, China

Abstract

Controlling and removing impurities during drug synthesis is crucial for ensuring drug quality and safety. This study traces the
formation mechanisms and influencing factors of key impurities generated during pharmaceutical synthesis, proposing the application
of green catalytic transformation technology for impurity removal. By analyzing the catalytic activity of different catalysts and
their effects on impurity formation during reactions, feasible strategies are developed to optimize reaction conditions for reducing
impurities. Furthermore, guided by green chemistry principles, this research explores the selection of environmentally friendly
catalysts and optimization of reaction pathways, providing theoretical support for greening drug synthesis processes. The findings
demonstrate that rational selection of catalysts and reaction conditions can effectively minimize the generation of critical impurities,
thereby enhancing both synthesis efficiency and product quality.

Keywords
drug synthesis; key impurity; traceability analysis; green catalysis; transformation reaction
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Chemical industry commonly used gas flowmeter selection

Xianfeng Chen
Sinopec Engineering (Group) Company LuoYang R&D Center of Technology, Luoyang, Henan, 471003, China

Abstract

As core instrumentation in modern chemical engineering, gas flow meters are integral to every stage of production processes,
underscoring their critical importance. Proper selection and standardized operation of these devices not only enhance measurement
accuracy and provide reliable data for production control, but also effectively reduce resource waste, lower production costs, and
ultimately strengthen corporate competitiveness and economic efficiency. This paper thoroughly analyzes the working principles and
structural characteristics of four commonly used flow meter types in the chemical industry: differential pressure, vortex, turbine, and
thermal flow meters. Through detailed comparative analysis, it provides targeted selection methodologies while highlighting key
considerations essential during the selection process.

Keywords
chemical industry, gas flowmeter, selection, comparer

40l i B = o3 B L
ItTlE ASfcREiTEEiE
Wil
TR TS (SR ) TR AT AT L, . oD - 17 Y0 471003

m =

AR T AR TAT LB IRE, RE TAFARBEOEANTT, ZETRBRTmh, HELA LML N A
WREH, BRARZFRITNSHE, AL S RERAT R, RA B RTRER, BIKEZRA, Smigkdile
THEFN L ZFHE, FAURAINT THIARE A EZX, R, RS AMAXZ AR ET 0 T/ RE, S04
M, B, Sl TAPT R A Gk, FIRER T AAIRFELEES T RMEFA,

KHEIA
L, &aRAEt; &R, i

1315 LSRR
EIRACT Flish, Spsat R R SO PR TR O RARRCT

KRR, WIRRHOSRE SHOEL, SRty o ove | PSRRI, R

Wi, WP RRRN, SRR AT AR 2 FEX TR

B, B RIS AL, B, BT o e

ATSRUORRELPIT I 3: 1240 RER s oot it i T IR R Tt e 9 Ry

E"]tt{ﬁ”%%”ﬁ 2: 1 §: 3: 1 Zﬂﬂo Eﬁ%%)ﬁzﬁﬁtp ’ %E\ }ii):_k:jj%l: , iZEﬁ%%/ﬁfK(ﬁi%ﬁEfﬁiﬁ?é% , i&ﬁﬁﬁ*ﬁ

PRIRBEMEL LD, PTRESSURBRIRIA, ROV s s et b s s

Bk, STHEIRR RN TR, MO

AW,

Ko TEROCRESRERO T 1
. SRR R ASEEIRNEE, MR R, SRRl AL : Moo 4,2p 0
KEUE: Q=M/p ()

A o ARERE; ¢ MRFEKAEG A, VI

N RETHRITHTFALER, p AR L M b
[ &) BREEIE (1977-) , 82, IEOmELA, _ o . . R
fram@ir] Fri ). B PEAREIA B e AP ML L . R AL

&, TN, MBINESRMNBEAMMIERCEARTR KX R E >
TARSREBCRRBIARAR

43



WIHARERA-$02% - 50548 2025411 A

2.2 ZtE s

ZERFRITEER TR, EETEEME R
FEIIHAN . IR IT R A R R BT, W LTS
et E I, Wi XEHES, U — B AR
FLIOWR, SR, I T 518, AR, (BRI,
A IE N A RSSO S R 2, (HEETD
PRSI, MRS, 18 TS &
S EERE SR, SR RRER R, RS AT
KA IRIERAI P A

2 AR R AR I VE R TR dE 7 AR ) 22 R (5 5 it
AFREREZES (104-20mA BRES ) , DIEERML TR
DEREEEH ARG TR R . ZETNAZ s R R
XL B RS RRES R, B s . faeiEl.
W 7 e P R O A

WoRBCGE AT RN E R asfm e S, HRER
EmEITEAN, BEEESHRIOVREEH TER. &
IR RTDURFRET Sk L B N e R e S TR R E A
SRR S, SCOURRS R . BiHTE, R
HEIHRE,
3 imfANR=EIT
3.1 TIE/RIE

PYE TR TR T 1R g R O Mk
PRETRETNRINERR AR, TERERER AR T2
AP P BRI BER, X e ARy R 1R, ie
IR AR SRR 2 TIPS C R &, B
MIBEROSE, el IR RO, SEffS 2R
Fries

TS T B T A T SR R RS 7 A O 251k
oiRENES, HREREROVBEESEE . WL Es
JEREA . ZRIHEASE . DUERESAERSNTHAE], M
FEAEIN, LA B AR IR R, AR F
JE LS AR = S5 R )2 b E R R E S, 1IZ A ES
ot BT BRI . BIERORAL R, il SHERR
BRRIEHIRITRE S, RS SRR Tk
B
3.2 &EH4E R

IR R E R FER A AR R ARG as 45
HEAMHRR. BERE A RIR IR ER T IR —, HE
RFIR SR SRR RO A B RN, ILAER A
EIERATRRER . =Mk, BRs. REBREIER L
EERTEF AN ERRIRAE . SR N R AR B R P T
FEES. —AMRERA A B SRR =ErER
SRR, (ESTAE TSI A, EEbR Az,

T TT A TR BER = A (5, FR R
ES5t. FILHRNTTEA R R ZEiHES, EH

44

SRR R, SV B FE 2 Lt F
5, ERRANRB K

MHERRS S [ B A AR RANVEIR S 5, #il o4
{9 RS R AT S L R B R IR i T O RS R R
.

3 B 1 R o P H B FL (S ST b B AT
et (o EC RO I T B R AR TS S, 40 4-20mA
HRES . oS S%, BRSmnaEmEiocss. B
BV, BOEEEE (DAC) | B B R4y,
B B O 2S F T il e i L B ESE St Tk, 125
(SEMRE; IR R T 208 S S h e AR,
BHE SETE MBS S5 B S oS Sk
HEIEE, DUESHME RSt TrER:; Wit B ik
NSRRI SRS SMH B RGE . EEI RS LA
LK TER, BB ARNRRE, —RErEt
HFHRERR Y T LSS . EoRBE R TIRE, ST
WERIETE., B, @SS S SR IR
4 RERELT
41 TIEREE

TSR TR T &~ e e AR s
TIPSR M, YRR AR TR, FRARSIRE T
TSR, IR LR R . P R S R R AR
FElb, BN R, ST BRI .
TR RS, BRSNS L 2 R
B2, MR P S R, RARSRORZBE R LR 2L,
MR RS S (5 EEBRBIAFIEETE G, 34
BESRET, TR, N, SRR
- B D TR . IR REIE L TR, 18
S RORE L T s, BRI, R R R Y
BT, AT R AR B R B R
4.2 s S

PR R IR . EEREE . IS AR
TS B RO, B E TR . R BRI,
NSRG4, RIS, DUB/DIRNE, SREMR ke . R
I F TR RS R T MR A R TR
R R AR R O, DU R R LA R
BEE RO IRISIRE, (ERESTAE e, . R Rk
PSR E RS BERISE sk Al T, — ki,
M FRRS, MRRSEE R, (EFE IRk AR A

LRSS TR RS R, JG L i (5 4
Hio (ERRER ) TR R SR EL B 2 I e e -
WEERIREE. b THEERE ML, BT RAER e
RGBS, R TS R T BRI T oAb 3, DL
W DS N T S R

SN T AR NERA L, HR MR @, 4



WIHARERE-$02% - 50548 2025411 A

SR I TR R Y M TSR 1, 3 T T
A, TR P AS oh R A Aal H AR R BRI 20 5 o
TR, BERRRERAME, DIRIEEES T
IR HOBREERIA . SR N A SRR AR RERS
BISTHRSE IS, WU DRSS, TR SRR,
N, INE LIRIE IR B ERS S | SRS, DAE
TR T 2R

5 #Nim=iT

5.1 TiE/EIE

Pl PR TR R T SAE 5

SR B R e I AR S I TR N R
SRR, SEEEINE, MR A Tk
I, AR EIRTTERIE, RS D SRk
PRI B AR

TERGRE, EmEE AT — B
EREE . AT AR (LA E, ESRET S, X
TRIARFEE IATE S, B S I TT iR % A st
DT IR R S R B T (R IR RS AT
BT ROIRREA L, AN R AR R
B I IR T RO, AT B R
ANl =
5.2 G5t s

PA TR R AEE . IiRonE. BRER. S
COFRERTE RIS ME AR . R PRI R R G
M —, B SSMER, EARENIRER
R, PRI FENER AR, Airaita
IRAHRRFSRL. ENERERT, P MRS AE
BEFIARLTIAR(L, B R B A F BE (B AR L, AT
BIFAMIREE . B4, e A MR SRR A
MR, E—EIRETEREN, o IR R T iy
o, TR A A, HARIE IR - B BE R
2%, BERTDAELH PR EIREE.

DT RGP AR R, 8 AN
POTIEA RS . IS, BHLE Y R A S
Bl B s b R A R A DI R
TERLFT BT E S B SR, BA S
B IR E

RS TR T A SR > R AR S L,
I HEHOD RS SR BRI REE ., SR
PG, H b EEFERM RSB EAERHR R,
S i (R T TR IR R, &=t 3, Py
FNSREEZERRIERD . Fee BRI —FioeHi B ASURe O F L
Tolk, o RE M RER R R AT R AR L

6 SEMEITEE 53

SRR B ARG B2 S M A R U R RS A
EERE., ARSI E T SRS AR 8L
BAREE AR, AR TRER S EXERE, DR
TTREMSVER . FREh TIE. L LA, FHEaBEEmh
M. SIRSIRERRSR, XSS AR E TR TR
CEVARRH THEPREDK . PG IE R M TS, A
BENS TR E T R IR B TR ER RS, INREfRfEE AR
H2EEFIRATE . 22730 BiEOE . BB BRREER
AR T NS S B, Rl R
WIT L35

BIMEZ, e TZEMTENGRET, MREE
FRITAT R R T T
7 &g

Bl T T A SR m I s %, B
LEETZRLMINE, MAMEHE ISR . AR, TR
SRS IS, T 25EEEE . 7T, DU ZE8EEkan
RS, EIENR. BEERRKES, OaRARERTE R
MARA . IBITRARNIHER R, XA R E T ARG & B

SN, KSR SRASE I, BRI T A R AT A

TR, GEEBRERE. BT A, SN
Pt LR EANR, TS ETERp, F5a
EEBRTHAESK, ERARRERTTE, FRedtmaE
ERAAFETT, TSR E RN EREE], RER
TAFRERL . FE . BT, EEMINEsEs.

KK, HEEC TATA I ARE & AN R 58t 40,
SRR GRS H b SRR . B N
FARBCAFTE BRI T IR . —J5TH, SR RWTER AE
ST FHRROR , FHRIE b AR TN B UATR
®Hity B—HH, ISR SRR IR A,
SRR I8 S T, FEAHERIEEN L. BREK
oo 1B AR RS, HEEN SRR RITHR G R R,
AT R kbl | 2R IR A D EAR S FE
5% 3k
[1]  SAEFE 5 A AR EE R R I, BHEX,2019(9):225.
21 % SESEREENE PO ERER ] Al THS)

14,2021,57(1):69-72.
[3] 723l ARB MBI, 5. — Pl PERE I = T I Sk

T HEMES{EHEE,2024(8):329-332,337.
[4] ZEEFA,TWE i, &, SmFer a1

PN FEFR,2023,44(3):41-48.
[51 ZF%H] AR SRt pt e SR HI]. E ORI

F7,2020,27(11):99-101.

45



UIHRAREHA - $02% - £ 058 - 2025 F 11 A

DOI: https://doi.org/10.12349/cta.v2i5.8296

Performance preparation and application of magnesium

metal composites

Buwen Zan

Inner Mongolia University of Technology, Hohehot, Inner Mongolia, 010010, China

Abstract

In the modern industrial pursuit of high-performance materials, magnesium-based composites have emerged as a research hotspot
in materials science due to their unique performance advantages. As a lightweight metal with a density of merely 1.74g/cm*—
approximately two-thirds that of aluminum and one-fourth that of steel—magnesium inherently excels in lightweight applications.
Moreover, its high specific strength and stiffness enable structural reinforcement while reducing overall weight, effectively addressing
the dual demands of modern industry for both material lightness and strength.

Keywords
modern industry; composite materials; innovative development
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Optimization and numerical simulation of cathodic protection
of tank bottom plate under stray current interference

Yanke Gong

Central China Branch of China National Petroleum and Natural Gas Pipeline Group Co., Ltd., Wuhan, Hubei, 430000,
China

Abstract

With the widespread application of oil and gas storage and transportation facilities, buried storage tanks are prone to stray current
interference in complex electrical environments, leading to imbalanced cathodic protection of tank bottoms. This study investigates
the variation patterns of cathodic protection effectiveness under different stray current intensities based on electrochemical corrosion
theory and finite element simulation methods. By establishing a three-dimensional potential field model, we analyze potential
distribution, current density, and interference propagation characteristics, while validating model reliability through field data.
Results indicate that when stray current density exceeds 20 A/m?, the protective potential of tank bottoms shifts significantly,
resulting in approximately 35% reduction in protection efficiency. Optimizing anode layout and implementing multi-point feedback
control improved potential distribution uniformity by 27%. This research provides scientific basis for anti-interference design and
engineering applications of cathodic protection systems in complex electrical environments.

Keywords
tank bottom plate; stray current; cathodic protection; numerical simulation; optimization design
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Analysis of common problems and countermeasures in
chemical wastewater treatment process

Zhidong Wang
Yunnan Yuntianhua Co., Ltd. Polyformaldehyde Product Division, Shuifu, Yunnan, 657800, China

Abstract

With the advancement of the chemical industry, the volume of chemical wastewater discharge has been increasing, and its
composition has become increasingly complex. This not only complicates wastewater treatment but also causes significant
environmental pollution. Traditional chemical, physical, and biological treatment technologies have become inadequate for meeting
new demands in chemical wastewater management. Issues such as low efficiency, susceptibility to secondary pollution, high energy
consumption, and elevated costs severely hinder the smooth progress of wastewater treatment initiatives. To address these challenges,
it is essential to optimize treatment processes based on practical conditions. This includes adopting multi-stage integrated treatment
technologies, intelligent monitoring and regulation systems, and green wastewater treatment solutions. By implementing these
measures, we can effectively enhance treatment efficiency and achieve sustainable development with green and low-carbon practices
in the chemical industry.

Keywords

chemical wastewater; treatment process; common problems
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Safety Monitoring and Emergency Response Technology
for High-Temperature, High-Pressure Sulfur Gas Wells

Yipeng Liu

Fourth Engineering Project Department, Changqing Drilling Corporation, Sinopec Chuanging Drilling Company, Xi’an,
Shaanxi, 710299, China

Abstract

As China intensifies its exploration of oil and gas resources, high-temperature, high-pressure sulfur gas fields have become a major
focus in the industry. These gas fields present significant safety risks during development due to high hydrogen sulfide content,
elevated formation pressure, and extreme temperatures. This study systematically analyzes safety monitoring technologies and
emergency response mechanisms for high-temperature, high-pressure sulfur gas wells. Key research focuses include wellhead safety
control systems, video surveillance networks, integrated gas transmission system safety management, and equipment corrosion
prevention technologies. Comprehensive management strategies are proposed, encompassing institutional development, safety
training programs, and emergency drills. The research provides technical support and management references for the safe and
efficient development of high-temperature, high-pressure sulfur gas fields through establishing a multi-layered security monitoring
and emergency response system. The findings demonstrate that intelligent monitoring solutions and robust emergency response
mechanisms can significantly enhance intrinsic safety levels at well sites, reduce accident rates, and ensure the safety of personnel

and property.
Keywords

high temperature and high pressure; sulfur gas field; safety monitoring; emergency response; wellhead control; corrosion protection
technology
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Analysis of Drilling Fluid Properties ‘Impact on Wellbore
Cleaning Efficiency in Complex Formations

Shiqgiang Guo

Fourth Engineering Project Department, Changqing Drilling General Corporation, Sinopec Chuanqing Drilling Compa-
ny, Xi’an, Shaanxi, 710200, China

Abstract

Under complex formation conditions, wellbore cleaning status during drilling directly affects drilling safety and speed. By
observing wellbore structures under different formation types from multidimensional perspectives and integrating cuttings migration
mechanisms, this study investigates the influence mechanisms of drilling fluid properties on wellbore cleaning efficiency through
rheological characteristics, density, solid phase content, and chemical stability. Results indicate: 1) The matching degree between
rheological properties and annular return velocity determines cuttings suspension and transportation efficiency; 2) Density regulation
ensures wellbore stability and cuttings transport differential pressure field; 3) Solid phase regulation combined with inhibitor
treatment effectively mitigates wellbore instability and mud cake thickening.

Keywords
Complex formations; Drilling fluid properties; Wellbore cleaning; Rheological characteristics; Cuttings transportation efficiency
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Application of Drilling-while-Metric (DMM) Technology in
Precision Geological Steering

Xiang Wang

Fourth Engineering Project Department, Changqing Drilling Corporation, Sinopec Chuanging Drilling Company, Xi’an,
Shaanxi, 710299, China

Abstract

Drilling-while-Metric (DMM) technology plays a pivotal role in modern drilling engineering, effectively ensuring precise geological
steering while enhancing drilling efficiency and accuracy. By adopting advanced data transmission and processing technologies,
this approach achieves more rational outcomes in geological steering operations, driving the development of intelligent and efficient
drilling systems. Future efforts to strengthen R&D in this technology will further refine geological steering capabilities, enabling
broader applications across diverse geological structures and accelerating subsequent energy exploration and development initiatives.

Keywords
Drilling measurement technology; precise geological guidance; practical application; wellbore trajectory
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Benefit analysis of hydrogen production by furnace
gasification process and green electricity production in
Hami region, Xinjiang

Chao Wang
National Energy Group Xinjiang Hami Energy and Chemical Co., Ltd., Hami, XinJiang, 721408, China

Abstract

As a vital component of future clean energy systems, hydrogen plays a strategic role in addressing global climate change and driving
energy transition. This study examines the Hami region in Xinjiang, comparing the technical characteristics of hydrogen production
through space furnace gasification and green electricity-based methods. The analysis evaluates energy efficiency, industrial chain
potential, regional economic impact, and policy adaptability. Results indicate that space furnace gasification can serve as a crucial
support for Hami's hydrogen industry in the short term. Long-term strategies should prioritize accelerating green hydrogen technology
adoption and infrastructure development to achieve multi-energy complementarity and clean substitution, thereby facilitating the
regional energy system's transition to low-carbon and zero-carbon pathways. The research provides valuable insights for optimizing
hydrogen development pathways in Hami and similar resource-dependent regions.

Keywords
space furnace; hydrogen production by coal gasification; hydrogen production by green electricity; benefit analysis
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Installation Technology of Regular Packing in Tower Equipment

Yi Huang

China National Petroleum Corporation Sixth Construction Co., Ltd., Guilin, Guangxi, 541004, China

Abstract

As the core internal component of modern towers, the installation quality of regular packing directly affects the separation efficiency
and operational stability. This article focuses on the difficulties of insufficient positioning accuracy, uneven stress, and weak
monitoring in installation. It systematically explores the installation process, focusing on pre assembly accuracy control, modular
lifting micro stress introduction, online evaluation of installation quality, and standardized process reconstruction. Based on the
characteristics of the packing material and the installation environment, a technical system of “positioning benchmark strengthening
lifting stress release process monitoring quality quantification evaluation” is proposed to improve the uniformity of the packing layer,
reduce the risk of damage, and provide technical support for the efficient operation of large-scale chemical plants.
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regular packing; Installation technology; Tower equipment; quality control
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Research on Optimized Design of PLLC Control Systems in
Chemical Automation Production

Ke Huang
CNOOC (Hainan) Fudao Chemical Ltd., Dongfang, Hainan, 572600, China

Abstract

With the rapid development of the chemical industry,the application of automation control systems in chemical production has
become increasingly widespread.As an efficient and reliable automation control technology,PLC control systems have become a
core component of chemical automated production.However,with the continuous expansion of production scale and the increasing
complexity of process requirements,traditional PLC control systems face performance bottlenecks and optimization needs.This
study proposes improving the performance and efficiency of control systems through the optimization of PLC system hardware
configuration,software programming,and communication management,providing theoretical reference and practical guidance for the
intelligent production of the chemical industry.

Keywords
PLC control system; chemical automation; optimization design; production efficiency; intelligentization
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A Brief Analysis of the Influencing Factors in Determining
the Silicon Dioxide Content in Copper Concentrate by
Potassium Fluorosilicate Titrimetric Method

Taiju Xiao Shixin Zuo Yanyan Shi Yi Wu Juzhen Zhang
Chuxiong Dianzhong Nonferrous Metals Co., Ltd., Chuxiong, Yunnan, 675000, China

Abstract

The potassium fluosilicate volumetric method is a widely used analytical technique for determining silica content in copper
concentrates. While numerous studies have been conducted on silica detection methods, research specifically focusing on the
potassium fluosilicate volumetric method for silica determination in copper concentrates remains relatively limited and incomplete.
This paper primarily elucidates the principles, advantages, and key control points of the potassium fluosilicate volumetric method for
silica determination in copper concentrates.

Keywords
silica; potassium fluosilicate volumetric method; copper concentrate; influencing factors
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Thinking on the Importance and Specific Measures of Safety
Production Management in Non-ferrous Metal Enterprises

Lin Zhong
Jiangxi Sanshi Non-ferrous Metal Co., Ltd., Xinyu, Jiangxi, 338000, China

Abstract

With the acceleration of industrialization, non-ferrous metals, as important metal production enterprises, have also developed very
rapidly. However, the production process of non-ferrous metals is accompanied by high temperature and high pressure environments,
with complex production processes and strong risks. To ensure the enterprise’s economic benefits and personnel safety, enterprise
managers must strengthen their emphasis on safety production management. By combining parameters such as the enterprise’s
production process, existing safety management models, and historical hidden dangers, this paper analyzes the necessity and
difficulties of safety production management and formulates feasible solutions. Starting from non-ferrous metal enterprises, this paper
analyzes the hidden safety hazards in their production processes, and then combines safety management standards to analyze the
importance and specific measures of safety production management.

Keywords
Safety Production Management; Non-ferrous Metal Enterprise; Safety Hazards; Production Process
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Analysis and Research on detection technology in cement
chemical analysis
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Abstract

Cement plays a vital role in the construction industry. Its main functions include cementation, building structural materials,
waterproof materials, thermal insulation materials, fire-resistant and refractory materials, masonry materials, plastering and leveling
materials, floor materials, inorganic coating decorations, plates, urban environmental construction and other applications; In
addition to the physical properties of cement, the chemical composition has an important impact on the performance and appearance
characterization of cement, so the content of chemical composition of cement is particularly important, and the chemical analysis and
detection of cement is an important means to ensure the quality of cement. This paper mainly expounds the chemical composition
of cement and the importance of chemical analysis technology, and analyzes the common cement chemical analysis methods and
instrumental analysis and detection technology, which can adapt to different technologies in practical application, in order to provide
technical reference for cement enterprises and relevant departments, and promote the development and application of detection
technology in cement industry.

Keywords
chemical analysis of cement, detection technology, importance
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Issues and Countermeasures in Radiation Safety and
Protection Management of Low-Risk Nuclear Technology
Utilization Units in a Certain City of China

Wenfang Suo
Shenzhen Ruida Testing Technology Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

This article analyzes the problems existing in the radiation safety protection management of low-risk nuclear technology utilization
units in a certain city. The main problems are weak safety responsibility awareness, insufficient professional management ability, and
superficial system implementation. Analyze the existing problems, prescribe targeted solutions, and provide appropriate solutions:
strengthen the implementation of responsibilities, focus on improving professional business capabilities, improve the construction
of institutional execution systems, in order to solve the difficulties and pain points of low-risk nuclear technology utilization units in
radiation safety management, enhance management level and capabilities, and ensure the safety of the radiation environment.

Keywords
low-risk nuclear technology utilization units, radiation safety protection management
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Feasibility analysis of portable multi-component air quality
analyzer for nuclear power plant

Dingyu Gao Tie Zhong
State Nuclear Demonstration Power Station Co., Ltd., Weihai, Shandong, 264200, China

Abstract

This study conducts a comparative analysis of technical specifications from 12 mainstream gas analyzers worldwide, tailored to
nuclear power plant’s specialized analytical requirements. An integrated design solution combining multi-sensor fusion is proposed to
enable a single instrument to meet air quality analysis demands in the main control room’s emergency shelter system. Experimental
results demonstrate that through composite detection technologies including electrochemical methods, Non-Direct Infrared (NDIR),
and Fuel Infrared (FID), a single device can simultaneously monitor 10 critical parameters, fulfilling nuclear power plant’s on-site
detection requirements.

Keywords
nuclear power plant; air quality; multi-parameter detection; portable instrument
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Process Analysis of Recycle Benzene Tower (T-104) in Dry
Gas Ethylbenzene Unit

Jianlong Zhou
CNOOC Ningbo Daxie Petrochemical Co., Ltd., Ningbo, Zhejiang, 315812, China

Abstract

Dry gas is the by-product of the catalytic cracking unit in a refinery, containing about 10-39% () of ethylene. The technology of
dry gas to ethylbenzene can effectively utilize the ethylene resource in the system, which is of great significance for improving the
economic of refinery, widening the source of ethylene raw materials and reducing the production cost of ethylbenzene. Our company
adopts the gas phase method dry gas to ethbenzene technology (SGEB) of Sinopec, as the third generation of ethylbenzene process
technology (gas phase method), the circulating benz tower T-104 is the key equipment and an important part of the ethylbenzene unit,
which is the bridge and bond between the reaction part and the distillation. Its design and operation are relatively complex, and its
operation stability is not only related to the good reaction and product quality, but also affects the energy consumption of the unit.

Keywords
Dry gas ethylbenzene; Recycle benzene tower; Top pressure of tower; Sensitive plate temperature
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Comparison and integration of petrochemical construction site
safety management and safety production standardization

Hongyue Wang
PetroChina No. 6 Construction Co., Ltd., Guilin, Guangxi, 541004, China

Abstract

Safety management of petrochemical construction sites has always been an important topic that cannot be ignored in the
industry. Specifically, improving the organizational structure of safety management, formulating practical safety production
processes, strengthening technical support and improving the standardization of on-site operations are all key steps to promote the
standardization of safety production.
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petrochemical construction; safety management; risk characteristics
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Explore the application of submerged arc automatic
welding technology in the processing of steel structures in

power construction

Huisong Long

Guangxi Nuclear Power, Fangchenggang, Guangxi, 538000, China

Abstract

In power construction, the quality of steel structure processing is crucial to project safety. This paper outlines the basic theory of
submerged arc automatic welding, covering its principles, system composition, and process features. It further examines applications
in high-pressure boiler nodes, transmission tower splicing, large steel plate cylinders, power bridge trough structures, and substation
support frames, aiming to provide practical process paths for large-scale, standardized steel structure manufacturing.
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Design and parameter sensitivity analysis of small modular
synthesis ammonia process package

Wei Xiao
Nanjing Guochang Chemical Technology Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract

In the context of global energy transition and carbon neutrality goals, small modular synthetic ammonia processes have gained
attention for their flexibility and efficiency. Particularly suitable for wind-solar hybrid systems integrating electrolysis-based hydrogen
production, these processes enable direct installation near renewable energy facilities, effectively addressing intermittency issues
in renewable power generation as well as challenges in hydrogen storage and transportation. This study focuses on small modular
synthetic ammonia processes, conducting design and parameter sensitivity analysis of process packages. Through systematic process
design, key parameters such as reaction temperature, pressure, and hydrogen-to-nitrogen ratio were identified. Chemical simulation
software was then employed to model the designed process packages, analyzing how parameter variations affect ammonia synthesis
efficiency. Results demonstrate that reaction pressure and hydrogen purity are critical factors influencing ammonia yield.

Keywords
modular ammonia synthesis; process package design; chemical engineering simulation software; ammonia synthesis efficiency
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Innovative research based on electrical automation control
technology in the chemical industry

Yan Zhu Jianjun Guo Shitong Han
China National Petroleum Sixth Construction Co., Ltd., Guilin, Guangxi, 561399, China

Abstract

The chemical industry is in an increasingly intelligent and automated era, and electrical automation control technology, as the core
driving force, is promoting the efficient operation and precise management of the industry. However, in the application process, issues
such as equipment failures, stability of control systems, and interference from environmental factors still constrain the comprehensive
development of technology to a certain extent. To address these challenges, this study proposes a series of targeted strategies,
particularly innovative ideas in equipment maintenance, control system optimization, and artificial intelligence integration. These
strategies not only effectively enhance the reliability and intelligence level of technology, but also provide a new perspective for the
future development of the industry.

Keywords
electrical automation; Chemical industry; Equipment maintenance; Control system; Artificial Intelligence
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