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Study on safety management of chemical industry based on
dual control prevention mechanism

Jianxun Su

China Special Logistics Intelligent Emergency Monitoring Platform Co., Ltd., Fushun, Liaoning, 113000, China

Abstract

The chemical industry, due to its complex process flows, dense concentration of hazardous substances, and variable working
environments, is prone to high-risk accidents. There is an urgent need to establish a scientific and effective safety management
mechanism. As a key tool for promoting intrinsic safety in enterprises, the dual-control prevention mechanism has shown significant
effectiveness in the chemical sector. This mechanism strengthens risk identification and dynamic control throughout the process
through two main lines: risk classification and control, and hidden danger investigation and rectification. It enhances companies’
proactive prevention capabilities and builds a closed-loop safety management system. This article

Keywords
double prevention mechanism; chemical safety; risk classification; hidden danger management; management system
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Analytical Study on Reagent Grade for the Test of Readily
Carbonizable Substances in White QOil for Injection (Light
Mineral Qil) as Poultry Adjuvant

Chunjie Fu Haiyan Song Liu Yang Dan Zhang Xun Liang
Jilin Guanjie Biological Technology Co., Ltd., Meihekou, Jilin, 135000, China

Abstract

To ensure the standardized, accurate, reliable, and unified use of reagents in the test method for easily carbonizable substances in
white oil (light mineral oil) for injection, a veterinary adjuvant, three batches of white oil (light mineral oil) for injection produced by
different suppliers and manufacturers were tested. Two different grades of reagents were used for the tests, which were conducted in
accordance with the test method for easily carbonizable substances in white oil (light mineral oil) for injection specified in Appendix
Il of the Chinese Veterinary Pharmacopoeia (2020 Edition). A total of three groups of test data were collected and summarized.
The results showed that both analytical grade and guaranteed reagent grade reagents yielded qualified test results. Although different
suppliers produced different test results, all met the specified requirements. The test results show that the color of the analytical pure
reagent is darker than that of the guaranteed reagent. Although both meet the regulations, the color of the analytical pure reagent is
not easy to distinguish when compared with the color of the reference substance solution. The color of the guaranteed reagent is more
obvious and easier to judge. In subsequent work, in order to make the test results more accurate, it is recommended to use guaranteed
pure sulfuric acid reagent for testing.

Keywords
White Oil for Injection (Light Mineral Oil); Easy Carbonization Substances; Reagent
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Process Design of 2.0T/H Ethanol Heat Pump Distillation
System

Weihua Jiang Xinyi Yang Bofan Tong
Jinhua Vocational and Technical University, Jinhua, Zhejiang, 321000, China

Abstract

Steam mechanical vapor recompression (MVR) technology, an advanced method for efficiently utilizing the latent heat of steam,
has significant application value in industrial energy conservation. This design innovatively integrates MVR technology into a
distillation system based on the characteristics of the mixed solution provided by the enterprise, constructing a heat pump distillation
system to recover ethanol from ethanol-water solutions. The design process includes core aspects such as process flow planning,
automation control scheme design, precise material balance, and key equipment selection. By comparing energy consumption with
traditional processes, the energy-saving advantages of MVR technology are highlighted. Additionally, construction flow diagrams
and equipment layout diagrams have been completed, providing a comprehensive solution that combines high efficiency and cost-
effectiveness for ethanol solvent recovery, from technical planning to engineering implementation, thus promoting the technological
upgrade of distillation systems in terms of energy conservation and emission reduction.

Keywords
heat pump; distillation; steam mechanical recompression technology
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Construction technology of oxygen pipeline in air separation
unit

Senchuan Fan Ruihong Du
Zhejiang Industrial Equipment Installation Group Co., Ltd., Hangzhou, Zhejiang, 310001, China

Abstract

This article mainly elaborates on the key processes of oxygen pipeline construction in air separation units. From pre construction
preparation work, including review of drawings, optimization of pipeline welding, selection and qualification review of construction
personnel, material inspection, to pipeline degreasing, welding, installation, pressure testing, blowing, etc., a comprehensive analysis
of the technical requirements and precautions for each step is conducted to ensure the construction quality of oxygen pipelines in air
separation units and the safe and stable operation of oxygen pipeline transportation. With the continuous advancement of technology
and the accumulation of engineering practice, the construction technology of oxygen pipelines in air separation units will also be
continuously improved and developed. Only by strictly following the technical measures in each construction process can the air
separation unit operate stably and obtain qualified products.

Keywords
air separation unit, oxygen pipeline, pipeline degreasing, welding, installation, pressure testing, blowing

THREFENEEMIEAR
Sl

WL TAS 23 AR T, E - WL FTN 310001

W OE
AXEEWRTESERRASHEAIORRTAE, VAT ES TN, QEBRRNTE, FHIEORL, EIARY
ARAF IR S, AR, FEEMIE, 2, S5, KE, KRELH, 2EINEATRORRERPEEF
R, HREHERLAGEALRE, RIERE M0 %R BT, AR R fr L4250 R E
EHE R RAF A THALI R 2 EA AR . RS LIRS ARS8 L2, FRIRIEE SRR IE
A RE A

-

EHEE. AARE., FHEME. BB £X, KE, Rz

15|18

BB REANASSBEREAEE S, RAESE
Megdis s, MmESEEMEAZS BB BT,
LS ESEE R R A EEN s TEEMR. |
TEHEENRAE S, RS, K% 200 K/ F,
T AEERR R, Eet e m Ry e .
2 TEHENR

H90000Nm*/h 2343 T H B EE e L, MRk,
EFEJ 3041, 316L. TP321. N04400. jE T T HIS, HE T
ZHAMERE R TR RMERE K. i TR H 5P R H R 5 TH
P TALOHERANERL, RGOS RS MR

(EZEBAT] #HR) (1992-) , B, PELFSTHA, K&
&, Tielh, MBBEZENR.

HEZIRITR AR, W T AR AT Wi TR
TR R TR, (RIEHE T AR
ST R
31 EARES

(1) WHEGRATRE, R R e e
AR, R AR, B 1A B TR
R RIS TVRRE A, IR TR R Bk
SRR B e T 2 DU AT O TR, ARG B
AR HOZ2 44 D, (2) MAVER 2R, 1275
B U TR T R R R RISE TR & S TR
A S BRI, TRE AR A R S TH o
BRI, W R R, R TR
W R b, MRS TR, (RTARE R
B (3) wIRIEBHRERE T FER Y, SR
FEBHIRRAOIS: T 2R, e P T T2

11



WIHARERA -$02% - £ 0441 - 2025 £ 08 A

g, (PR R AR Y,
32 fETIFHIEE

AREEMERE ST BN, JaEAEE
TR, SHAMAN RSB T SRS EH
IRTERE TR, W6 T rh ., 5 TS ETE, BhIERE . 2
WS A SRS T, 3 BRI B B B B TR
B TR AR DL e S A SRR RSP
33 INMAEKES

R 55 SR e & 1R i B BT B9 ZX7-500 Wi 25 = T B i
IVENL, RS LR, BIEERTL, DI REN
HIH AR B FL R O RR S M. IR A SRR T e I
50mm? FAELAS, DIFe R R RAE o

WEERE SBNIESETRERIERFE, DI A&k
IDRERIIRS MGG, (RERENS RIF MM RASEE IR
thigk oy & &, MR RS EIE S R s Fa e
e, DR RRrh S LI A
3.4 #F R K MK

TREEM . S, WSS h O EERARE L
TEDR T RIS, MERZEeEEM . &, ™%
PHEHO R AR S, (RAESEPRE S SCEHRERD, [RI
BT ESRS I S SR TGS . &bt
N, SNERITERE, B, VRS, SRR R
AR P S EDR AN B SR R 5 s R
i, TSR .. 2GS S-SRI E
E R BUGE BRI ER N T A & T E S B TR
I, SRETTRIEA, REMIREEE, HHdFrRicE
PRE. ASEEMESEMASEIE X 25880k, 1%
BE AT, EHIE IR R AR HBIT X SRR
H, Bkl

(2) BEEEITA IR RIS T ELR TR
FregeiRe (BRI TSN ) | RIS AR R TSR
g, WS EREASK G H.

(3) |REENEM TSR, 2iE5HEERE
FHER; (RN, SR A &0 B R e 2
KERAT A TGS TRNER;, SSE8EVMT AT
F, Heirasis s TR TAM, B assss i
IR BIRak e, DE TR A,

35 MIANREREE

W2 E5ESEEREEEV AR TES, B
B 075 BAE BN o[RS e AR A
RAHTE UL, BRI RIESeE, XA R
NI TEEBRR SR, SN AR R el &
Ka, BRG] A E TVE . (R BN IR
ANRABTER, A EmEEM,

4 BEERERAR

4.1 EERAE
BT RE MRS, RS R A S

12

ek, EENE S A NE, ErEEL R AR RIS EE
WU, RIEESE LRSS . SR 154
A TRRE b . BRE I A Tk =524 (CHCL,) |
TlliFEks (C,H:OH ) %,

BifgseREEs o a ., i, g aEtFERAs,
MBS EES TN, It A e TaS0E T TIF.

A AE R T3 M AR

FiE B TeLh it TiesiE e, Teg5 - e imRRIR

FAWAR A 320~380nm [T IRETRG 2L, TEimAEZEYE
HEHES

g S O EILERIE T E BT, s S REAET
125mg/m> AE#E
4.2 EEEE

EENEERRESEEN BT EBMRS. RIS
MR EER, R R IR T2, R
EESEENIRE, REHINRHRSS, FEFERRZEHRM
SRR E RIS SNSRI RS IR, B
BIERT. BELEIA SRR S, fRIRAE LS RIS
EEIHR SRR A RS, AR M RE SRk AR50k,
R By P A RN ), AR E SR S T S O S
TEEE R IVE R R S e PR, SR R 4 B AR )
FE/IN, DREhMEARIE, 7EPusA IR, SRR %
HAR SR S f L. IR (RIS &
TR R, £ T Z2SHGEEIN R/ INOREELRER . 400
IR, R MBS 2 2 LR Tk, HHEREEER
FERESKEETT, RN AR EZEHICE 100°CAN

PIRA SIRENE FEM MR T2 (& 1) .
IR R, EREEUR RS (R | SRR
IR ) |, (AR B 1E T M A T PR 99.9%
RS, WRESE BRSNS, BEElE, RIE
EIAREE R AR AR A TR ARG S A, St |
BB, KEIET R T F—E T,
43 BEERE

HESEEEEET TR SRy, RIbESE s
E—ANTTAI TR, RSO LRIR B . [T
ETEREA S A S E LRI T, BRI 2R
25 . WEGR RIS ST AR R RE R B e e I E A
AR TR, FRDE D RBERIA ., B HLE 5T
Wke REIMEASSEEME S E i, 4k
B AR B R PR S i (Bn: Imm REEHINR . FRIM
BAMIRE) , BiERAEEBRE 3. BINESAEE LN
(S R B AR Aty S IR B LTI [F 2P 52, R
FANUREE THAL, DUl B B A e Se i et T T
FURHEE, Minis s E S E BB,

RAEEM e, B TARES,
I NS i Bk s 3 2 fE (b2 GLEITMO
595) , [1buge SEIN B SEI e

AAEE SNBSS EAINE &SRR, FE D NiTEs



UIHARERM - £02% - 044 - 2025 £ 08 A

iR . SIRERFR S S ERENE BN SOREE
LERSERE, R RN, RERSEEEEBIRE
TETEBIEREE B AL, I kR PAT R AR
FFERET RER, REEESRNERITR ez
AREELRN IR EYE R, TAEBRZRN S

HAEEANE 80m~100m

FAARNT 6emm? i s S 2 i5 iz
Qb BT S M A E AN A B I . BRI LA SRR
S5, AJRRREED T N gt A s, Fe R SR

TEREN, N ARENIFR R TR ERME, EEA%

HLRAT, A s s sk 2 R BARE T 0.03Q B, R NERHEEH SR E N A%
F1RNIRBEESERETIZSY
E | e | mdmes BEBE | RERR ) | BEREC) | SREE v | TR vad | HEEFTRE
1 GTAN ERHiGu—7 &2 5 BEniri 100-~110 1415 T g~ 10 1015
2 GTAN ERHiGu—7 &2 5 BEni 140150 16~ 18 14~17 g~ 10 1015
5 SMAN EWiGu—7 $3.2 BEnEi 110~ 120 3033 13~15 g~ 10 1015
) SMAN ENiGu—7 $3.2 BEaEi 110120 3033 13~15 g~ 10 1015

4.4 EERE

AAEEEENELEEE TR, a4
WA EIH T, HHLRERAL. EHE AR
B TR TR TR, FEEDRIE ]t T
rVARS

BB ERE RN TR S EERR, REEE
(AR R st . TG R AP IR U Dk i T, B
RGBT BRI TR AR, SRR AT
TR S TR AR A

B R RS E AR E SRR &
AT HESEBEOEEER . REA% E AL SR h
JEI, FHERERTRIEEBIRIEE, BT Afmit. FERER
EARS FEEIREZ 2R, Zaeb ORISR a0
B, PHIEREE SR ek =R A . H B 224
B EE AR

RIERG EE /D2 2 L%, EHERNEREALS
HEERSEERGE DN 1565 2, BESEAET 1.6
P, FHZEENENELTHEA AN DR AT6E
LEELER T RS IACHETRA A, FRIEE RS E B
aREM,

NESEENRERED D E, 23 &5,
FEPIERSASXARSHTRE; 8EESASKA
WA IR E ER RS > E R E B - R
AGE TR, ARG R EIZIR 115 FRit & i T
UE

AEEEERBE, NESEERAE, S8t
JEZIRIE IR 50% ), F2IE 10min, AL B o,
R RIADEE I 10% A TEHTHE, 29FaE 3min,
WRFNRIGE NG, FAFE 10min, FEMEEIETES,
TRIE AR R AN AT IRk . R ]
LR GBI AR T, R &%

EAETREY, ERBRA, BARRERENNE
DEHHR e, MERENEGHE, DIpaREERY S
BARAXEIE. RO R TEAE, BE2ilE
Bt

i ARIREGIEG, KEENEDERERE, Hif
RAGNEIMETER. MEERE, FERAENTAIRE
eSO EEE TR .

4.5 EEWRH

AREERETERG, ERAREANT 20m/s FEiHET
s SEGE SO E R TR, RIEEENE A S
TR IR . IR HA A . AEERBIR
FARIR IR A — S > HECE ARt T, WA RIS
FA I A B A IR & BV &8 IO H e EhE A guiidr
ARPEES, BIERHAE A AEEVATRT, K
AGNEL ERTETIN . e, e, (kS
TTIRBRFRES, EWA A TR BT, WA SERA4E
WA TR R A GG, EEAR L TERE R N A AT A&
B S TR ARG T MR

5 45i%

ASEEE TRARS S RETRBAS TR,
MBS A T IRET, BAU I
REMERIRVUEDK, Wi TR Bl . A%
WA T, D& TeiE T el [
EFRRN 22 E TR TR, (ERUEERIE LIRS EIPNE,
MRS R E L 2R EB T,

S 30k
[1] TRz A UE EROR LA I FLAEHLI2015,27(262).
2] ERG RTRAEELRENMPIERANIT R LRG

4:.2014,7(64).
[3] E S ERES EES SREE SN TEEILLRG
42,2010,32(4).

13



IR ARENA -8 02% - 0481 - 2025 £ 08 A DOT: https://doi.org/10.12349/cta.v2i4.7048

Research and application of ultra-low emission technology
of coke oven flue gas

Caixia Gao

Jiaohua Plant, Xilai Feng Branch Company, National Energy Group Co., Ltd., Wuhai, Inner Mongolia, 016000, China

Abstract

The treatment of coke oven flue gas, a critical component of ultra-low emission transformations in the coking industry, is crucial
for achieving the ‘dual carbon’ goals. This paper focuses on ultra-low emission technologies for coke oven flue gas, providing
a comprehensive overview of the characteristics, numerical ranges, and technical impacts of controlling pollutants such as
particulate matter, SO,, and NOx. It summarizes existing ultra-low emission technologies for coke oven flue gas, including semi-dry
desulfurization, pulse jet baghouse dust removal, and selective catalytic reduction (SCR) denitrification. The paper also analyzes the
innovative applications of these ultra-low emission technologies, explains the principles of system integration and intelligent control,
and proposes a coordinated governance plan for dry desulfurization and other technologies, providing technical support for the green
transformation of the coking industry.

Keywords
coke oven flue gas; ultra-low emission; desulfurization and denitrification; coordinated control; activated carbon adsorption
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Research on Resource Recycling and Sustainable Development
in Chemical Production

Wendong Jiao
Inner Mongolia Huineng Coal Chemical Industry Co., Ltd., Erdos, Inner Mongolia, 017000, China

Abstract

The chemical industry plays a pivotal role in economic development. However, its traditional production methods heavily rely on
a large amount of fossil fuels and chemical synthesis. This not only leads to excessive resource consumption but also generates
a substantial volume of waste and pollutants, causing severe damage to the environment. With the growing global awareness of
environmental protection, the chemical industry is confronted with more stringent environmental regulations and standards, posing
significant challenges to the survival and development of enterprises. Against this backdrop, resource recycling and sustainable
development have become crucial research directions in the chemical industry. This paper aims to explore the implementation
approaches of resource recycling in chemical production and its significance for sustainable development, with the goal of providing
references for the green development of the chemical industry.

Keywords
Chemical production; Resource recycling; Sustainable development; Environmental protection; Green technological innovation
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Process Optimization and Performance Enhancement of
Coal-Water Slurry Gasification Technology

Chao Qiu
Inner Mongolia Huineng Coal Chemical Industry Co., Ltd., Erdos, Inner Mongolia, 017000, China

Abstract

As an efficient coal conversion technology, coal-water slurry gasification technology holds extensive application prospects and
significant economic value in the coal chemical industry. This paper introduces the background of coal-water slurry gasification
technology, including its importance as a leading unit in coal chemical enterprises and some current technical challenges it faces.
Subsequently, a series of process optimization measures taken to address these challenges are elaborated in detail, such as the
modification of the primary drum screen of the mill, the cylinder expansion modification of the high-pressure coal slurry pump,
the optimization modification of the gasifier furnace bricks, and the steam recovery from the deaerator. These modifications have
effectively improved the operational efficiency and performance of the gasification unit. By implementing these optimization
measures, not only have the coal slurry concentration and effective gas content been increased, but also the equipment failure rate and
energy consumption have been reduced, achieving the goal of increasing production while reducing consumption. The research in
this paper provides valuable references for the further promotion and application of coal-water slurry gasification technology.

Keywords
Coal-water slurry gasification technology; Process optimization; Performance enhancement; Primary drum screen of the mill; High-
pressure coal slurry pump
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Latest Progress and Trends in Green Chemical Production
Technologies

Dongping Zhang

Inner Mongolia Huineng Coal Chemical Industry Co., Ltd., Erdos, Inner Mongolia, 017000, China

Abstract

As global environmental awareness continues to rise and the concept of sustainable development gains widespread acceptance, green
chemical production technologies have become a crucial development direction for the chemical industry. In recent years, confronted
with increasingly severe environmental challenges and resource constraints, governments and enterprises around the world have
significantly increased their R&D investments to drive innovation and application of green chemical production technologies. This

paper provides an overview of the latest progress in green chemical production technologies, covering technological innovations in
raw material selection, production process optimization, waste treatment, and other areas. It also explores future development trends.

Keywords
Green chemical industry; Production technology; Sustainable development; Raw material selection; Production process optimization
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Research on the Reaction Mechanism and Kinetics of
Methane Synthesis

Wei Zhuang
Inner Mongolia Huineng Coal Chemical Industry Co., Ltd., Erdos, Inner Mongolia, 017000, China

Abstract

In today’s global energy sector, with the increasing emphasis on sustainable development and environmental protection, research on
the reaction mechanism and kinetics of methane synthesis has become a focal point of attention in both the scientific and industrial
communities. Methane serves not only as a vital clean energy source but also as a crucial chemical feedstock that can be converted
into high-value-added chemicals and synthetic materials through a series of chemical reactions. Therefore, gaining an in-depth
understanding of the reaction mechanism of methane synthesis and mastering its kinetic characteristics are of great significance for
enhancing methane production efficiency, optimizing production processes, reducing production costs, and promoting the green
development of related industries. This paper reviews the main mechanisms of methane synthesis reactions, including methanation
reactions and methane decomposition to syngas reactions, and explores the kinetic characteristics of these reactions.

Keywords
Methane synthesis; Reaction mechanism; Kinetics research; Methanation reaction; Methane decomposition to syngas reaction
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Development History and Current Status Analysis of
Polyisoprene Rubber Industry

Binbin Zhang Jiankang Wang
Shaanxi Shanmei Xiechuangda New Materials Co., Ltd., Weinan, Shaanxi, 715599, China

Abstract

Polyisoprene rubber, owing to its molecular structure highly analogous to natural rubber, has emerged as a strategic and core
substitute material. The current global industrial landscape and technological routes exhibit significant divergence. This paper
systematically reviews the capacity distribution of leading enterprises worldwide and the characteristics of their technical routes,
while comprehensively comparing the performance of three major catalytic systems: titanium-based, lithium-based, and conventional
rare-earth-based. A multidimensional analysis—covering policy, market, and technology—is conducted on the industrial development
status of polyisoprene rubber in China. Finally, recommendations for the industry’s advancement are proposed, including:
Prioritizing industrial chain integration to reduce production costs; Optimizing production processes to enhance product quality;
Intensifying R&D efforts in novel catalysts to strengthen core competitiveness.

Keywords
Polyisoprene rubber, cis-1,4-structure, Catalytic systems, Industrialization
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Application of special standby power automatic switching
mode in power supply system of liquid ammonia security
ice machine

Yongmei Pu

Yunnan Dawei Ammonia Co.,Ltd., Qujing, Yunnan, 655338, China

Abstract

The synthetic ammonia products are often stored in the form of low pressure and low temperature liquid ammonia in the storage tank.
When the synthetic ammonia device stops, the ammonia freezing system will also be stopped. In order to maintain the pressure and
low temperature state of the storage tank, the security ice machine must be put in, so the power supply stability of the security ice

machine is extremely important. This paper expounds that the security ice machine increases the emergency power generation system
and applies the special self-switching mode to improve the power supply reliability of security ice machine.

Keywords
security ice machine, stable power supply, emergency power generation, Standby power automatic switching
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Selection and Optimization Design of Combustible Gas
Detection Instruments for Natural Gas Stations

Cheng Liu Zengzhan Zhang

Northwest Branch of National Petroleum and Natural Gas Pipeline Network Group Co., Ltd., Weinan, Shaanxi, 710021,
China

Abstract

In response to the impact of low temperature and high humidity environment in Weinan area of Shaanxi Province, China on the
combustible gas detection system of natural gas stations, research is conducted on the selection of detection instruments and system
optimization. By comparing the performance differences between catalytic combustion and infrared absorption instruments in
detail, a detection network layout method based on a three-dimensional spatial coverage model is proposed. According to practical
applications, the modified methane detection response time is shortened to 0.8-2.0 seconds, the system false alarm rate is reduced
to 0.027% -0.355%, and maintenance efficiency is improved by 40% in extreme weather conditions. In the future, it is necessary to
further explore intelligent diagnosis technology based on edge computing, so as to achieve more accurate leakage early warning and
independent maintenance.

Keywords
natural gas station; Combustible gas detection; Instrument selection; System optimization; security operation
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Progress in the Application of Chemical Mechanical
Polishing in Silicon Material Processing

Xiaojuan Feng
Zhejiang Haina Semiconductor Co., Ltd. Quzhou, Zhejiang, 324300, China

Abstract

Chemical mechanical polishing, as a high-precision and high-efficiency surface processing technology for silicon materials, has
become an indispensable key link in the semiconductor manufacturing process. This technology effectively improves the surface
flatness and smoothness of wafers through the synergistic effect of chemical reactions and mechanical grinding, meeting the process
requirements at the nanoscale. This article systematically explores the application progress of chemical mechanical polishing in
silicon material processing, sorts out its principle composition, process parameters, material adaptability, and defect control strategies,
further analyzes the development trend of equipment updates and technology integration, emphasizes its key position and future
expansion potential in the high-end manufacturing field, and provides theoretical reference and technical support for subsequent
related research and engineering practice.

Keywords
silicon materials; Chemical mechanical polishing; Surface quality; Process optimization; defect control
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Research progress on lithium-ion seeves for extracting lithium
from salt lake brines

Shanshan Huo Jin Niu Zheyuan Fan Yang Xu Tianyu Wang
Xi'an Gold-In Membrane Environmental Protection Technology Co., Ltd., Xi’an, Shaanxi, 710054, China

Abstract

Salt lake brine is an important source of lithium resources in the world, and it is of great significance to study the technology of
extracting lithium from it. Lithium ion sieves, with their unique ion recognition characteristics and efficient adsorption performance,
have demonstrated significant advantages in the field of lithium extraction from salt lakes. By summarizing the application results
of lithium ion sieve in lithium extraction from salt lake brine in recent years, combing the distribution characteristics of lithium
resources in salt lake and the existing methods of lithium extraction, the structural characteristics and performance differences of
metatitanic acid, lithium manganese oxide and composite lithium ion sieve were deeply analyzed. The precursor synthesis method
and removal agent selection of lithium manganese oxide ion sieve in lithium extraction from salt lake were mainly discussed. Lithium
manganese oxide ion sieve has good application prospects due to its low cost and large adsorption capacity, but its cycle stability and
corrosion resistance still need to be optimized.

Keywords
salt lake brine; lithium ion sieve; lithium manganese oxide; lithium extraction technology; adsorption performance
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Responsibility analysis of vocational education and training
in petrochemical enterprises

Guifu Yu Yan Zhu

China Petroleum Guangxi Petrochemical Branch, Qinzhou, Guangxi, 535008, China

Abstract

The petrochemical industry, characterized by high operational risks and complex production processes prone to accidents, requires
effective training models to maximize safety assurance. Traditional lecture-based safety training has demonstrated limitations in
practical implementation, including superficial understanding, short-term memorization, and inflexible response strategies, failing
to meet modern enterprises’ requirements for intrinsic safety management. The experiential safety training model, integrating
“experiential learning, practical drills, and deepening understanding,” has gained increasing adoption across industries in recent
years with notable success. This paper analyzes the essence and implementation pathways of experiential safety training models for
petrochemical enterprises through research and practical applications, providing actionable insights for industry reference.
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petrochemical enterprises; experiential safety training model; development; implementation pathways; analysis
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Research on the improvement of pseudo-boehmite production
process based on equipment parameter optimization

Dongcheng Li
Chalco Zhongzhou New Material Technology Co., Ltd., Jiaozuo, Henan, 454100, China

Abstract

This study aims to address the challenges of delayed response of equipment parameters, insufficient energy efficiency of thermal
systems, and production interruptions caused by mechanical vibrations in the industrial production of pseudo boehmite. A systematic
analysis was conducted on 217 sets of production test data from July 27 to October 30, 2023, and a quantitative relationship model
between equipment operating parameters and production performance was established using methods such as multivariate regression
analysis and response surface methodology. The study revealed the influence mechanism of parameters such as host speed (28.5-
90Hz), blowing and induced draft frequency (28-42Hz), and natural gas flow rate (87-134m 3*/h) on product particle size (D50=20-
45 pu m), crystallinity (72-89%), and unit energy consumption (1.8-2.3GJ/t). The results show that the synergistic effect of parameters
can explain 83.2% of the fluctuation in production efficiency. Based on this, the proposed parameter optimization scheme reduces the
host shutdown rate by 67%, increases the product qualification rate to 95.2%, and reduces energy consumption by 18.7%, providing a
quantifiable control method for the optimization of chemical powder material processes.

Keywords
pseudo boehmite; Process optimization; Parameter coupling; Energy efficiency analysis; quality control
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Research on Optimization of Calcium-based Dry Fixed-Bed
Desulfurization Process for Tail Gas of Topso WSA Wet
Acid System

Jigang Zhang
Hebei Fengmei Coking Co., Ltd., Handan, Hebei, 056200, China

Abstract

This study, based on the calcium-based dry fixed-bed desulfurization process for the tail gas of Topsoe WSA wet-process acid system,
deeply analyzed its desulfurization effect and technical optimization strategies in practical applications. Through the analysis of the
operation data and technical bottlenecks of the existing system, a series of optimization measures have been proposed, including
the adjustment of the structure of the desulfurization reactor, the improvement of the desulfurizer and the optimization of the
system operation conditions. Research shows that through reasonable system design and optimization schemes, not only can the
desulfurization efficiency be improved, but also energy consumption can be effectively reduced, meeting increasingly strict emission
standards. In addition, this article also conducts a detailed analysis of the possible operational problems that may occur during
the desulfurization process and puts forward corresponding technical improvement suggestions. Ultimately, this study provides a
theoretical basis and practical guidance for calcium-based dry desulfurization technology in industrial applications.

Keywords

WSA wet acid method; Exhaust gas desulfurization; Calcium-based dry method; Fixed-bed reactor; Optimization of
desulfurization process;
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Study on corrosion mechanism and optimization of protection
system for surface gathering and transportation pipelines in
high-sulfur oil and gas fields

Shijia Xing
Dagqing Oilfield Co., Ltd., Daqing, Heilongjiang, 163000, China

Abstract

Surface gathering and transportation pipelines in high-sulfur oil and gas fields operate under harsh conditions for extended periods,
subject to corrosion from corrosive media such as hydrogen sulfide. These pipelines are prone to various types of corrosion damage,
posing significant threats to production safety and economic efficiency. This study comprehensively examines common corrosion
mechanisms and micro-structural principles in such pipelines, analyzing their causes through multiple dimensions including medium
composition, operational parameters, and material properties. By examining domestic and international case studies, the paper
identifies deficiencies in existing corrosion protection systems, highlighting challenges such as failure of external anti-corrosion
coatings, poor adaptability of cathodic protection, and limitations in internal corrosion prevention technologies. Based on corrosion
mechanisms and operational data, the research proposes an optimized pipeline protection system encompassing material selection,
structural optimization, process improvement, and intelligent monitoring. The findings demonstrate that comprehensive optimization
can enhance pipeline safety, extend service life, and support green, efficient development. Finally, the article outlines future directions
for digital and intelligent corrosion monitoring and protection, providing valuable references for industry research and practical
applications.

Keywords

Highly sour oil and gas fields; gathering and transportation pipelines; corrosion mechanism; protection system; material selection;
intelligent monitoring
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Analysis of mine pressure control and collaborative fully
mechanized mining technology of mine roadway roof

Jian Wu

Shanxi Coking Coal Fenxi Mining is helping the coal industry comprehensive mining team, Xiaoyi, Shanxi, 032300,
China

Abstract

The control of roof pressure in mine roadways is one of the core technologies for ensuring safe production in mines. As mining depths
continue to increase, roof pressure issues have become increasingly complex, posing severe challenges to mine safety. Traditional
roof pressure control techniques face problems such as poor roof stability, outdated technical methods, and insufficient synergy
between comprehensive mining techniques and pressure control measures. This paper analyzes the current state of roof pressure
in mine roadways and the evolution of control technologies, explores the difficulties in current pressure control, and proposes new
techniques and optimized solutions. Through research on roof pressure monitoring systems and operational standards, this paper
provides valuable references for the long-term control of roof pressure in mine roadways.

Keywords
mine roadway; roof mine pressure control; fully mechanized mining technology; Mine pressure monitoring system; Mine safety
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Analysis and treatment of sulfur content exceeding standard
in low temperature methanol washing of coal chemical
industry

Yameng Wang
Guoyang Yulin Chemical Co., Ltd., Yulin, Shaanxi, 719302, China

Abstract

In the coal chemical industry, low-temperature methanol washing plays a crucial role in purifying syngas and removing sulfides.
However, excessive sulfur content in post-washing gas frequently occurs during actual production, which not only shortens
downstream catalyst lifespan, jeopardizes facility safety, and compromises product quality, but may also cause environmental
pollution. This study systematically analyzes the primary causes of sulfur exceedance through operational data from typical coal
chemical enterprises’ methanol washing processes, covering process flow, operating parameters, absorbent status, and equipment
maintenance. For different types of sulfur exceedance, measures such as absorbent regeneration, process optimization, adjustment of
process conditions, and equipment upgrades are explored. Through data comparison and practical evaluation, this paper summarizes
empirical insights and recommendations for controlling methanol washing sulfur exceedance, providing theoretical support and
technical references to enhance clean process management, achieve environmental compliance, and ensure stable facility operation in
the coal chemical industry.

Keywords

coal chemical industry; low temperature methanol wash; sulfur content exceeds standard; process analysis; treatment measures
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A Study on Mechanical Properties and Damage Constitutive
Model of Gypsum Caprocks under Cyclic Loading

Xuefei Tong' Dajun Shen' Zhuolin Song” Lu Yu' Ye Zhang™

1. Chongqing Gas Field, PetroChina Southwest Oil and Gas Field Company, Chongqing, 400021, China

2. Chongqing Natural Gas Storage and Transportation Company, Chongqing, 401147, China

3. Key Laboratory of Shale Gas Exploration, Ministry of Natural Resources (Chongqing Institute of Geology and Min-
eral Resources), Chongqing, 401120, China

Abstract

During the operation of underground gas storage reservoirs, the overlying strata undergo periodic loading and unloading caused by
intense gas injection and extraction, resulting in highly complex mechanical properties and deformation patterns. Developing rock
damage constitutive models under cyclic loading conditions is crucial for predicting reservoir sealing integrity and stability. Through
cyclic loading-unloading tests on gypsum samples collected from field cores, it was observed that stress recovery paths deviate
from loading trajectories, exhibiting distinct hysteresis loops. As cycle numbers increased, strain-stress curves followed a “sparse-
dense-sparse” variation pattern. A gypsum softening damage constitutive model during loading was established based on statistical
damage theory. Comparisons between theoretical predictions and experimental data demonstrated excellent agreement. This proposed
constitutive model provides a novel approach to comprehensively understand deformation failure mechanisms in gas storage
reservoirs subjected to intense injection-extraction cycles.

Keywords
Gas storage operation; Cyclic loading and unloading; Damage variable; Constitutive model
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Try to analyze the engineering quality management strategy
of petroleum and chemical construction projects

Hongwei Li
Sinopec Catalyst Co., Ltd., Beijing, 101102, China

Abstract

Petrochemical projects involve diverse technical disciplines and complex site conditions, which can significantly impact project
quality. These operations carry notable safety risks including high temperatures, pressure, flammability, explosiveness, and toxic
hazards. Therefore, during actual project implementation, relevant organizations must prioritize quality management initiatives. This
entails analyzing project-specific influencing factors, establishing a robust HSE (Health, Safety, and Environment) management
system, and ensuring effective control across all operational phases. Such comprehensive measures can guarantee both construction
quality and secure, stable post-construction operations. To address these challenges, this study outlines the significance of quality
management in petrochemical project development, examines common influencing factors, and proposes practical quality assurance
strategies for industry professionals to reference.

Keywords
petrochemical industry; construction project; quality management

AL TS E TR REEEER

B AN
FREG M FIERR A ], FRE - dE5T 101102
=

R TR B ARSI, HREMLE, AR IEAAGRE, RESRGE, IMGBE. AFAEEFRES
AR, AALKG AR Y, MEALGZXEZRETEIGEER, 2WAEALEYNYaRE, 254 4HSE (4
B, %4 H3F) TEAR, FAERTOAMIeIE, TAELIRAWERREREEWN LB LTET, ST, FEKR
LR A, MR BmAE G IR AR P REEETEGEL, S FE LGS aRE, REILEFRGRSETERE, VA
AR R AT AFE

e 30|
BT, HERA; REERE

AR TRIEANRZ S, PR HIE AR AL B EE AR AR
8, SR LA, SRICH A2 e i R TR 12
BIR, WhRTE TP hRENS ™ A IR T 5 ZABoR Rt A T
HRUE, AILUBD AR RIS, BAERIEA 224

Hjk, mdiftedBnaEs, AiTRS TEN
SR, EEAbTEL, BEETTEEH TERIT, &25%
(RS TERA . ERIRE SRR, FSET5IE, N
SRS, RIDUR DS A A, MInid TR T
(S E SRR

15|18

A TEETI R TR IREE 2. T2 Lk,
SEGE TR, RS HEBUNGIER, SEHE T AR
R4 TRERIRSRTT R, BSOS R R b %
W, TR TR, W TEARTSEMBEL . TS & A
WATF, TR, WReETE, TReSEEE,
SEREETRNLE], RBI . TE . EEIRTESR TR S 2 e N
B, TERRERE T (Rl 224 tRRasEt, SCBRTifo o
Ef2%
2 Ei&”’hlﬁiﬁlﬁ E I*Eﬁ%%fiﬁl‘],\x 3 EiEEﬂSIEiQIﬁE IEE%"%EE’\J%HW%
3.1 LR

b T TR HEES RS, W IR TR
HHEEEMEN, AMERKNTET, MESEEHEES

e

A T TR0 B A AR - s oy A 10,

[(fEEBNT] 4D (1981-) , B, PETIREAN, K&
B, BRIREN, MBITERESENR.

70

UG, HR eI, RO TS ST
KIS, BE bR e . RimiEE T i



WIHARERA -$02% - 50441 - 2025 £ 08 A

FHAR M I G B RIRARIA R, PRI S8 CATE TIH
HVEEE I, &G — RYIRERE P, Bk, i
SRS FERIRAIE O, RENES R, HAr
H A TSI PO T . (IR, ™
TR, R — B R AR RIS IE A T3, 5
KR, toh, MR E S A ERRER, —
SR EHII MR AR SER S IR R, EREEmESN
PERE. Blan, —IBIRE. SEHA R REINE T, RERE
EEHIARAHE, SEURSZEIR B, EmESIHEH,
3.2 it &0

At TSI G ERERNE L, R g
M T W ACEE ERSNER . KRB, EEITIR
T, A T ME AR, RS R TK
SWBFERSE, —HEATRAHES TR REHE, i Th
HIRERZS T AT E R, ™ R Ak TESATE
WM T i, (EBRVFEEIATT, R R e F ALK
(SIS) it . HAZOP D@ Nkt e, sz &R
RS ENEWARRESS, FiRTEA, thz%
A R A T e TIE, ML A A TE L TR R
B, R fEEAH T AR, BB
7T HAZOP (/B[S T ). SIL (Z2e 52 59 )
ER SRR B, BT Z 25 RIS XS, A0
P
33 I EZMN

B TR e T T 2R hilA Y, 25 & iR,
FHR A TERRTE , W&l ki, RIFE™
FEESFAES OB ARITE , SCBIFES BbR. 1R . $0BHE
FEDRE . REWUAZEE /3 e TR, it T2
FEE (PQR/WPQ) FIEHE T ZHIAR (WPS), ™8T, Kifn
E—RINEY, o Ty (s EEEReE ., EERLERt
KRR S ) RS HITERERN T2 FEf T2
HAZ, B BESEUEIERRI0L, Blan, R T
FAFE IR R . [ERWX—mke, SRR, &
MR AR R P T — R T2, BT
ik Z AR AR LA A B, DRI AR el RS HE B
PRERU IR, 5% X
3.4 EE RN

TMHEFEEEER R (LHE QA/QCIRR ) FIEFR
flgs. BRERAREW . SWIRACE ARSI, FETR (TP)
ARBEH & T A ks, WIE A (Hold Point/Witness
Point) FIf% T 4546 A (Hold Point) AT AREIT, SEIRESAE,
o, A TEFIENERERER A, FEEEDIE 2
Ay YRS, HIEENA RN T /5 I, iz 7%
RIS BB R i H— eI H S BRI D4
¥, HEESEEIERS#H—P L, SRedERaEEs
(RAFER . BAir, M TR, WAL RETE

R, IR B, LARANESR, el
MAEE T FReR R, SN, SR RS R R,
BT TR, (SR T ENFISEEARE,
DR SHE S 1 I PR e At
3.5 iE TIMEFEZE

it TR T E e e T rh 22 51 SRR O B,
Bldn, — A RS S BRI R R, S
I, — ORI, e b VIR E SRR,
NSRBI A & R IE . e X A iR
B SRR, WeEEE S, M
T TTRRE AL i i N oo 28V ) = vy = S 0 s =
QI EE X APHAESTIREY, PRERE A, EIXRE
RIEREE TR, Al Ti%& 5 EN RN IR TS, N T
WRHEITIE ), SRR AR TS TR, &%
X X2 3%, MPEHOYFIE RS R R B, &
JEMPEHOEIMERAR, Baterein, 5 REATENEL. 1IN
Hgirh, ACHIBOE Shiiedsll, aniitie TRE R
B, SECRERE AR, SERESHESRI,

4 At TEEM B I EREEENEIUEIE
4.1 InsEME TR &I

T HRIEA T T BT E A TN B R SR, M
THNTARZEIRES MBI E S, T T TrE. |54
IS E TG, TERTHIRIWINE,, i T T FR st it A
B TR OB P 251 T &7, BRI pR
e TR TR IGISR R, A2 RE IS (MTC/
MTR) , BEFTIMNIRRR . RFle, KENETER (I
SERESHT . HUBREREIRES | TEHRGI ) | FREETE AT E I
SEERRB A T /L I, EER IR R A
Ele BREFIMENES, AFERNEENFEE %, EES
FRIERSE, DIEBRPEMETE, 1IORINESE, (RRaEtrEotEae
SRR, Hk, EEEITE, $HE R TDLR
FHBET IR 75 7, R E N ISR & LR,
BT AR S, H e, #REFAE
KA AT Af R W,
4.2 ik T2i&t

1 TRETR H BORHERTT, FE IR s, ik
W72, MuFss e TIE, 4 RERESHE TR T,
e TR R 52 TREeR .. B4, Am T @Y
PRSI REATRERE , I AN A TS, . E R LA
HZUM BRI SRR, HIREER O Em TREbR
WefR . SIS, FFREZLUBEATEH, [iE T2
& WM, BB T ER S5 RER S r R BT
SybreR, SRR LRk Y BRI BRI, (s,
WL FEASE RS, Bk, TR, TR
ARG TSR AR, AR b p 8 T 2RI

71



WIHARERA -$02% - £ 0441 - 2025 £ 08 A

EPRE, TR T e R RS
4.3 @ LT E e

e Tl R s R RS TIE, REREm T TE
MGEER . 58, PR R A, 2
EBERIITIARETIH . v THEFFRSSE . PR
TZERIVCEREREL, b TRITE, LRIFdH T RIE. &
TR T TR S T HU TR, PN A7 AR A
Fo OFTEBGEAN . HEK DU INE L AR S5 (0 nTf 7k,
AT ZEST o BE T RIFRIN TREXERE, fth Hrpu R Eb A A
CrEREROTIA, BIE a2, P T A s
FE, Wl SRR AR, MR AR R R,

Hoyk, woct TR (AnfEeE, AGhr, KRR
FRSE /228 ) AR RSN IS 510 %, B E
SARENLE], TR T 2280 s ishI e R WPS/ HIFEE
BN, filan, Feadfed, wh, ZREREHRETpE
PR, MGERELYERENI R T 2850,

=, sk TR TR, &8 TRERE,
TG, R EFF A EDR, Blin, fEiREeh, FRRIh
OB o BRI R PR S Fo Rl PR U o (s R A R
AR, LRI (RT) FHTARMINEBERRE, nSFL. Sis.
RIsG . B8 @AM (UT)  FR AT LUK PN B &k
R, e, RIS, 9B RN (MT) SRR TR
MR /TR, e, 5L BEEN (PT) Ak
TR T kB, ansdsr, $14L.

P, IR ASET, b TR AT AR R AR
B2 8 T0E, ERIRTEiisl, s T AR K22
SEIRFIER G EIR, RN ZEI 0 &I & 81ES
IEROR R SRS . e T R P e T A RENS "k
Ve, amdfrEemhe LiE. SR aem b2
Kr, RIEAG L4,

B T HRATRA R e B ) e AR R B ELE, TP RE
TAE, MiitEEe TRROEFReE, ik, S&uiats
A A0 A (2%, FEED. s, R
T, e T A, 22 B fFE IS0 9001 FRefEI IR H 5
BEMAA, BoORHEMPBTEmN R (TP, H
W, BT BRI T=R6], EEER . ERfiEi =1
T, RGO RR R TR TR I, I B
PR R [ SR TV ARE ARG, SR IR F i AR,
REEHAT—WrER. =, EEmELGHER. EalHt
TSI 4 ar AR, WTHE FEAESHERH
&, TN HEIRD R REFER. RIRIRE T R
TAE RGN, RGN ST TEGHE

72

AEGToHE, RZIER THE., SHEARMESIER RS
REFN, FEPY, 5lHE AR, BEEREENYES,
TRl T ERE TE, Wintts TERESZeEE
HRCE, TEEERMN . BIM AR, AN TRERES STt AR
YRR, SUETRE EER, I SiEESL, TR
AYEH, % BIM HoRN A TR AT . bE T, 2hE/
A FRVNAPATT, (AT & T ERIE T . JEEEE
PN (ToT) W H, S AMERES B, SER MR 77
BE . REh. INRSE, RETERE, MUFsErme; K
B TRERPE (QMS) FIDIR A TS0 RS 78 . NCR BRI, 0
INTEERR, PREETERE RS L.
4.4 InsERE TINE SHMREERE &R

Lk TEOSITNE ERE T RET, &2 RRENER
o, SEONHRE A, aIREs A edi. RkEmE
E e, RTEEHITINERGIRE T2, A&
RISFEREENT . E50, $HUTETE AL (SifE. H
. K3 AR FBERRRE, Al tiE T2
AR E n S AN S s, FFR R IRE & 2T .
HR, ASEIREREBCE RSP, 220k NIREEE 2 M ATl
FRUERI SISO, MAHEESS A T =, RS,
N EAER WA, BRRITIE A EK.

5 4&5iE

LE bR, MRS E AT T H N 2 e
FTEREE, AIDIORREE DAL, SRR
B, REOHATIEZ2RENET. EREITEH I
SEAE TATE, TR 2R, N AEHENLHREAE X
K55 &5 H AV E R TR, A eENREE Y.
SCAERA . RSO RE  (AnAH NCR BRI TR 234
RCA) | HFCERME RN A, ATDLEERT AL T
R FRE. WO REIBRAZLHRR L, e
C T TAEIIE L R, Bt E IR e faE s T,

e
[1] BN, ym b T I B N F[T] .40 T3 ,2023,
(15):8-10.

[2] AU Vb T TR H R i sl M e e R (0]
A AL TARMES T ,2022,42(04):27-28.

[3] B At TEETHE TR EE TSR] /L T,
2021,(28):183-184.

[4] M. At T TR H EA R TR M e I L T
ETE,2020,(33):140-141.

[5] XU, fmfb TiEEIE TREEEE MR A LE
7H,2020,(29):174-175.



IR ARENA -8 02% - 0481 - 2025 £ 08 A DOT: https://doi.org/10.12349/cta.v2i4.7097

Experimental Study on Adaptability of Polymer Microsphere
Reservoir

Shubin Shi
Sinopec Shengli Oilfield Branch Company, Dongying, Shandong, 257000, China

Abstract

The development of favorable water flow channels in Shengli ultra-high water cut reservoirs reduces the benefits of water drive
development. Polymer microspheres can enter the deep formation with injected water, block the dominant channel of water flow,
expand the sweep coefficient, and improve oil displacement efficiency. Laboratory experiments were conducted to study the
reservoir adaptability of polymer microspheres. The results of indoor static evaluation experiments and nuclear magnetic resonance
experiments indicate that there is a certain matching relationship between the pore size of polymer microspheres and porous media.
Compared with porous media pore throats, polymer microspheres with excessively large particle sizes cannot achieve deep plugging,
while polymer microspheres with excessively small particle sizes are prone to continue to migrate along the channel, affecting
oil displacement efficiency. When the matching relationship between polymer microspheres and pore throats is good, polymer
microspheres have good sealing ability. Compared with the other two types of polymer microspheres, polymer microspheres with
smaller particle sizes can effectively initiate residual oil in small and medium-sized pores after water flooding, and have the greatest
improvement in oil recovery rate, targeting the target reservoir conditions

keywords
polymer microsphere; liquids turning in deep; the adaptability of reservoirs; matching relationship with pore throat
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Improvement of design for forming mold of stress release
slot in insulation layer

Fengtao Lu Haipeng Zhang Jiawei Li Gongle Han Chuanming Li
China Aerospace Science and Industry Corporation Sixth Research Institute 210, Xi’an, Shaanxi, 710065, China

Abstract

In the field of solid rocket engines, stress relief grooves in the insulation layer are common structures designed to release the stress
generated by the contraction of the propellant column. The material of the insulation layer is generally EPDM rubber, and the
thickness of the inner wall (adhesive cylinder surface) of the stress relief groove is about 0.8mm to 1.5mm. Due to its thin inner
wall thickness, the overall molding process is usually used for this purpose. For the design of forming molds, the groove structure
is formed by assembling inserts. However, the introduction of inserts increases the difficulty of forming the insulation layer, and
the insulation layer on the back of the insert is prone to quality problems such as porosity and delamination of the rubber material.
In response to the above issues, this article discusses the forming mechanism of the stress relief groove structure in the insulation
layer, and introduces two improvement schemes for forming mold design. Through experimental verification, the advantages and
disadvantages of the two improvement schemes are summarized, and the optimal scheme is determined to thoroughly solve the
forming problem.

Keywords

insulation layer, stress release groove, molding mold design improvement
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Civil equipment engineering construction technology and
management

Jianjun Guo Yan Zhu Shitong Han
China National Petroleum Sixth Construction Co., Ltd., Guilin, Guangxi, 541004, China

Abstract

In the field of earthwork equipment engineering, the organic integration of technology and management is the core to project success.
With the expansion of project scale and increasing construction complexity, efficient utilization of earthwork equipment has become
a critical factor in ensuring smooth project progress. This study analyzes core technical elements in earthwork equipment engineering
and explores the establishment of equipment management systems. Addressing frequent challenges such as technical complexities,
resource allocation issues, and on-site coordination difficulties during construction, this research further examines the root causes
and solutions for these problems. Finally, drawing on practical operational experience, it proposes optimization strategies to enhance
construction efficiency, refine management processes, strengthen on-site collaboration, and ensure safety. These strategies aim to
provide practical guidance for project managers and promote sustainable industry development.

Keywords
Earthwork equipment engineering; Construction technology; Equipment management; On-site coordination; Optimization strategies
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Analysis of Installation and Operation Efficiency of Mechanical
and Electrical Equipment in Petrochemical and Oil Engineering
Construction

Bing Zheng
Jilin Mengxi Engineering Management Co., Ltd., Jilin, Jilin, 132000, China

Abstract

The installation quality and operational efficiency of electromechanical equipment in chemical and petroleum engineering projects
directly determine the stability and cost-effectiveness of the entire process system. With the expansion of project scales and increasing
construction complexity, coordination challenges in design, installation, and operation phases have become increasingly prominent.
This paper analyzes the critical role of electromechanical equipment during construction processes, systematically exploring core
factors affecting installation and operational efficiency. Key aspects include equipment selection, process matching, construction
organization, operational monitoring, and maintenance strategies. By identifying feasible pathways for efficiency improvement,
the study proposes optimized engineering construction and operational management strategies, providing theoretical support and
practical guidance to ensure efficient commissioning and long-term stable operation of chemical and petroleum projects.

Keywords

chemical and petroleum engineering; electromechanical equipment; construction management; operational efficiency; technical
optimization
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The management efficiency improvement path of the EPC general
contracting model in oil refining and chemical engineering projects

Yinlu Xia
Cnooc Zhongjie Petrochemical Co., LTD., Cangzhou, Hebei, 061100, China

Abstract

Oil refining and chemical engineering projects are characterized by large investment scale, high technical complexity, long
construction period, and wide involvement of professional fields. Therefore, extremely high requirements are placed on the
professionalism and synergy of project management. The EPC general contracting model (Design-Procurement-Construction
integration model) effectively reduces coordination costs among all parties, shortens the construction period and lowers project
risks by entrusting the design, procurement and construction processes to a single general contractor for overall management. It has
already become the mainstream management model for oil refining and chemical engineering projects. However, in actual operation,
due to the complexity of the project itself and numerous problems existing in the management process, the management efficiency of
the EPC general contracting model has not been fully exerted. Therefore, exploring the management efficiency improvement path of
the EPC general contracting model in oil refining and chemical engineering projects is extremely crucial for enhancing the economic
benefits of the projects and ensuring their smooth implementation.

Keywords
Oil refining and chemical industry EPC general contracting model Management efficiency
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Research on Key Technologies of Fire Driven Exhaust Gas
Injection

Qiang Meng Shubai Han Yonggang Shang
Special Oil Development Company of CPC Liaohe Oilfield Company, Panjin, Liaoning, 124010, China

Abstract

In order to solve the problem of low steam thermal efficiency and rapid production decline in the later stage of SAGD well group
development in Liaohe Oilfield, this study focuses on the key technology of fire drive tail gas injection. Firstly, a calculation method
for the explosion limit and critical oxygen content of fire drive tail gas under high temperature and high pressure is established. It
is clarified that the explosion limit under 240 C and 6MPa environment is 0.89-55.96%, and the critical oxygen content is 5.52%.
Combined with the on-site tail gas oxygen content of 1.01-2.1% (including 1.5 times the safety factor), it is determined that there is
no explosion risk but oxygen content detection needs to be strengthened; Secondly, a corrosion prediction model was constructed,
and it was found that the corrosion rate of commonly used pipe column materials exceeded 0.076mm/a, requiring the use of anti-
corrosion measures such as over 13Cr materials, coatings, or corrosion inhibitors. The innovation lies in establishing for the first
time the technology of fire driven exhaust gas injection, the calculation method of explosion parameters under high temperature and
high pressure, and the measures to prevent column corrosion, providing support for the safe application of exhaust gas injection and
helping to improve the development effect of SAGD.

Keywords
explosion limit; Corrosion of pipe columns; corrosion prevention
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Demand and Research Progress of Denitration Catalyst for
Biomass Co-Combustion in Coal-Fired Power Plants

Kaiming Liu
Datang Nanjing Environmental Protection Technology Co., Ltd., Nanjing, Jiangsu, 211111, China

Abstract

Due to the launch of the action plan for low-carbon transformation and construction of coal-fired power plants (2024-2027), biomass
CO combustion, as an important measure to boost the low-carbon transformation of coal-fired power plants, plays a great role in
reducing coal consumption and carbon emissions, and the unique properties of biomass fuel will also have an impact on the coal-fired
combustion system, so there will be a certain rigid demand for coal-fired catalysts. Firstly, the requirements of catalyst performance
under the condition of biomass CO combustion were analyzed; Secondly, the existing problems of coal-fired catalysts under the
condition of biomass co-combustion at the present stage are described; Then, the research and development of alkali resistant metal
catalysts at home and abroad and their practical application cases are reviewed; Finally, combined with the actual situation, the
development direction of coal-fired catalysts that can meet the requirements of biomass co-combustion in the future is prospected,
hoping to provide reasonable and effective guidance for the low-carbon transformation of coal-fired power industry.

Keywords

Coal fired power plants;Low carbonization transformation;Biomass co-combustion;Anti alkali metal poisoning denitrification
catalyst;Rigid demand
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