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Thoughts on the Harmless Treatment of Chromium Slag

Rong Liao
Hubei Zhenhua Chemical Co., Ltd., Huangshi, Hubei, 435000, China

Abstract

The chromium salt industry generates solid waste such as chromium slag containing toxic hexavalent chromium. Improper disposal
of this waste poses serious threats to soil, water bodies, ecosystems, and human health. Therefore, it is essential to implement
scientific and rational measures for chromium slag harmless treatment, including chemical reduction, solidification/stabilization, and
biological treatment, to reduce its toxicity, facilitate recycling, improve resource utilization, and mitigate environmental pollution.
This article analyzes harmless treatment measures and comprehensive utilization methods for chromium slag to enhance treatment
efficacy, optimize resource utilization, and minimize ecological impact.

Keywords
chromium slag; Waste; harmless treatment
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Research on the Integrated Application of Clean Production
Technology and Emission Reduction Effect of Coal Chemical
Industry under the Background of Dual Carbon

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

Abstract

Against the backdrop of the dual carbon goals, the coal chemical industry faces practical challenges including low energy utilization
efficiency and high carbon emission intensity. Compared to single technological upgrades, the systematic integration and coordinated
application of clean production technologies are more conducive to achieving efficient energy utilization and synergistic reduction
of multiple pollutants and carbon emissions. This study focuses on the integrated application of clean production technologies in the
coal chemical industry under the dual carbon context, conducting a systematic analysis from three dimensions: integration value,
implementation strategies, and emission reduction effectiveness. The research demonstrates that through technological integration
in source process optimization, energy cascade utilization, coordinated control of pollutants and carbon emissions, and digital
empowerment, the comprehensive energy efficiency of coal chemical facilities has significantly improved, while the carbon emission
intensity per unit product has markedly decreased. The emission reduction effects exhibit quantifiable and sustainable characteristics.
The findings provide valuable references for selecting low-carbon transition pathways and implementing clean production practices
in the coal chemical industry.

Keywords

Dual Carbon Context; Clean Production Technology in Coal Chemical Industry; Integrated Application; Emission Reduction
Effectiveness
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Study on Waste Water Recycling Process of Metal Oxide
Production by Hydrometallurgy

Shengwei Liu

Jiangxi Ruifeng Environmental Protection Co., Ltd., Yichun, Jiangxi, 336100, China

Abstract

Hydrometallurgy is the main process of metal oxide production, but the wastewater produced in the process contains high
concentration of heavy metals, acid and alkali and suspended solids. If it is discharged directly, it will seriously pollute the
environment and waste resources. With the global shortage of resources and the tightening of environmental protection policies,
wastewater recycling has become the key to the sustainable development of the industry. However, the prior art generally has
problems such as high cost, low cycle efficiency, impurity accumulation affecting product quality, etc., and it is urgent to develop a
low-cost, efficient and stable closed-loop cycle process. Firstly, the characteristics of hydrometallurgical wastewater are analyzed in
detail, then the design of wastewater recycling process is elaborated, and then the economic and environmental benefits of recycling
process are analyzed in detail. Finally, the popularization, application and challenges of the related cycle processes are summarized,
in order to provide a useful reference for the related research.
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Hydrometallurgy; Metal oxide; Wastewater recycling process
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Research on Safety Management in Coal to Methanol
Production Process

Jinling Zhang
Dalian Baiyue Security Technology Service Co., Ltd., Dalian, Liaoning, 116031, China

Abstract

Coal to methanol, as an important component of China’s coal chemical system, plays an irreplaceable role in ensuring energy
security, optimizing energy structure, and supporting the supply of chemical raw materials. However, the coal to methanol production
process has significant characteristics such as long process flow, large equipment scale, coexistence of high temperature and high
pressure, and interweaving of flammable, explosive, and toxic media, which make its safety risks systematic, coupled, and amplified.
Research suggests that by constructing a comprehensive safety management system centered on process safety management, guided
by risk prevention and control, and supported by institutional and technological collaboration, the probability of accidents in coal to
methanol production can be effectively reduced, and the intrinsic safety level of equipment operation can be improved. The relevant
research conclusions of this article can provide theoretical and practical references for coal chemical enterprises to improve their
safety management systems and promote the transformation of safety governance from passive response to active prevention and
control.

Keywords
coal to methanol; Coal chemical industry; Production process; Safety management; risk control
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Comparison of Different Catalysts in Chemical Engineering
Experiment of Applied University and Its Application Practice

Boyu Han Long Tang’
Daqing Normal University, Daqing, Heilongjiang, 163712, China

Abstract

Under the “Double First-Class” initiative and new engineering education framework, applied universities are transitioning chemical
engineering talent cultivation from theory-centered instruction to a dual emphasis on engineering competencies and innovative
literacy. As critical regulators of reaction rates, selectivity, and process energy consumption in chemical engineering, catalyst
performance directly determines industrial process technical routes and economic feasibility. This study investigates the application
of different catalysts in chemical engineering experiments at applied universities, examining their impacts on reaction conversion
rates and product selectivity. Controlled experiments were conducted under the principle of “same reactant, same experimental setup,
same evaluation criteria” to assess catalyst effects. Experimental accuracy was enhanced through increased trial repetitions and
validation using existing campus teaching platforms. The study ensures controlled variables under safety protocols, strict adherence to
experimental procedures for sampling and data processing, thereby establishing a foundation for improved experimental operability
and stability.

Keywords
University Chemical Engineering Experiment; Catalyst; Effect Comparison; Application Analysis
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Key Technologies and Field Applications for Accelerating
and Enhancing Efficiency in Drilling Complex Oil and Gas
Reservoirs

Xiaolong Liu

Fourth Engineering Project Department, Changqing Drilling Corporation, Sinopec Chuanging Drilling Company, Xi’an,
Shaanxi, 710018, China

Abstract

The widespread challenges in drilling complex oil and gas reservoirs—including low mechanical drilling speeds, prolonged operation
cycles, and complex downhole conditions—seriously hinder the smooth progress and realization of efficient development. This study
conducted in-depth analysis and exploration of multiple key technical aspects, including high-efficiency rock-breaking technologies
and drill bit optimization strategies, wellbore reinforcement methods and working fluid systems, as well as advanced tool
development and process optimization. The results not only effectively improved mechanical drilling speeds and shortened operation
cycles, reducing the probability of complex situations, but also significantly enhanced drilling efficiency, leading to increased
economic benefits.

Keywords

complex oil and gas reservoir; drilling acceleration; key technologies; integrated application; effectiveness evaluation
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Experimental Study on the Efficient Treatment of Petroleum
Wastewater by Fenton Process

Hong Ding
Lanzhou Bowen College of Science and Technology, Lanzhou, Gansu, 730101, China

Abstract

The Fenton process is characterized by its strong oxidizing property, simple operation, rapid reaction rate, as well as safety and
stability. It exhibits excellent treatment performance for high-concentration organic wastewater. In this study, the Fenton oxidation
technology was applied to the actual treatment of petroleum wastewater, with the aim of investigating its removal efficiency for
pollutants such as chemical oxygen demand (COD). Meanwhile, the effects of key factors including the mass ratio of H,0, to COD,
the molar ratio of H,0, to Fe’, pH value, and reaction time on the treatment performance were analyzed. The results showed that the
optimal conditions for COD removal from petroleum wastewater by the Fenton oxidation process were as follows: a mass ratio of
H,0, to COD of 8:1, a molar ratio of H,0, to Fe** of 15:1, a pH value of 3, and a reaction time of 3 hours. Under these conditions, the
COD removal rate reached 97%. Kinetic analysis indicated that the reaction was more consistent with the BMG kinetic model, with a
correlation coefficient (R?) greater than 0.99. It can be concluded that the Fenton oxidation technology has high efficiency and broad
application prospects in the removal of COD from petroleum wastewater.

Keywords
Petroleum Wastewater; Fenton Oxidation Process; COD; Kinetics; Removal
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Study on the Resource Utilization of Plant Asphalt from the
Residual Liquid of Coarse Biodiesel Distillation

Waulian Liu
Fujian Libang Bioenergy Technology Co., Ltd., Fuzhou, Fujian, 350004, China

Abstract

With the rapid development of the biodiesel industry, the production of plant pitch—a distillation residue from crude biodiesel—
has been increasing. As a complex organic mixture, plant pitch contains multiple reusable components. However, it is currently
predominantly burned as low-quality fuel oil, resulting in extremely low resource utilization rates. This paper reviews the chemical
composition characteristics of plant pitch, analyzes the limitations of existing resource utilization technologies, and introduces a
novel “one-step” process based on the DYD catalyst. This process efficiently converts plant pitch into biodiesel and biomass fuel
oil, offering significant economic and environmental benefits. The study demonstrates that the resource utilization of plant pitch not
only reduces environmental pollution but also lowers raw material costs for biodiesel production, providing new insights for the
sustainable development of the biodiesel industry.

Keywords
Plant asphalt; Biodiesel; Resource utilization; DYD catalyst; One-step process
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Study on Low Temperature Corrosion of Conventional and
Vacuum Distillation for Low Quality Crude Oil and System
Control Strategy

Dewei Tan

China Petrochemical Co., Ltd. Jinling Branch, Nanjing, Jiangsu, 210033, China

Abstract

As the crude oil processed by refineries becomes increasingly high in sulfur and acidity, the low-temperature corrosion problem
in atmospheric and vacuum distillation units has become more prominent during operation. In particular, the HCI-H2S-H20-
type corrosion caused by the combined effects of hydrogen chloride, hydrogen sulfide, and water vapor in the tower top system
has become a key factor affecting the long-term safe operation of the unit. This paper combines practical operational cases with
standards such as the “China Petrochemical Refining Process Anti-Corrosion Management Measures” to analyze the mechanisms,
influencing factors, and typical issues of low-temperature corrosion in atmospheric and vacuum distillation units under conditions
of processing inferior crude oil. The study shows that insufficient efficiency of the electro-deionization system, improper control
of the tower top temperature, structural defects in the tower top condensation system, and ammonium salt deposition can all lead
to aggravated corrosion. To address these issues, multidimensional prevention and control strategies such as process optimization,
material corrosion protection, online monitoring, and chemical injection are proposed to establish a systematic anti-corrosion system,
providing technical support for the stable operation of refining units.

Keywords
inferior crude oil; atmospheric and vacuum distillation; low-temperature corrosion; corrosion protection system; process optimization

T [5] 95 Joe [ i ) 5 IR T 2% VR R IR 8 T IB) L 5 8 e B 4 SR g

T

VRTEFD
AR A e TR EIRA R SIS AR, I - {155 f5 210033
m =

A il d e e o R @ . BB, FRUERMBE R A ST R TIKEB M RF SR, AL RBITR AR
FACE BALE L KA FIAEA T AHCI-H,S-H,OR Btk i A ¥ o K B K A M2 a3 AT R4ER . AL & L IREAT
EH5 (F B olethih TEGRRE R AE) FAE, M T H AR LEAET F R EGE BRI R
RERBEAE M, AREAN, BIRERAARERL, BTBELEFNR S | BTSER R ARG R bk AR 25 Bk
A, bR A, R T AR, AR ERBEMNRAAEANT S EGIERG, MIERAARG R, At
FE R IBATRBHA 3

EScan|
SR B i ; HREEM, KEBER, BRERE; TERAL

1315 (RSP TRRIER  RS V. OB FToh, s

R B (e .ty O SRS RN, S H BT
Sl b et B Bt Gty SR AT I A S B
IUTEBIRIE 5, S R R Ry, o AAPOURERIAOBRUR SIS, St

R N Y U 1= 2T
B RS RS S TR ARG, SIS, B

(EZEBNT] ®iEE (1997-) , B, PEZHSHEA,
AR, BETEM, MSOBEITIZHR.

26



WIHARERR-$02% - 5064 -20254 12 A

2 SRIEMMIZGETEREREREBEM
HIB 5 #r
2.1 B ENSE T Z4FIE

TR R R E R E I R R EHE A B
(R A, HEROONBEETEMAE . EESKES
TR AS R P EVE FH . HCI-H,S—H,0 & i & A
FEARBHREEX AN, 4 Ela &SR LS SRR BN R
W, SESBEREERERENEEFIREE, SRR
AL R, B SIS E S gt — PRI pH HAERES
MR, ESEE I, HRgiming, Cr g5t
SEEFANFTEERALARE, SHIERSBRIEIRA N I
2Ly, YEREERIMEREIR, AN, EETHX H RIR Z BRI A
NH,Cl S5 28255, X BeEh R Riam, fERmEIRER
N5 SEUE NEth, 122881 E Sk SRS HRHE, 1
A Rtk B Bl s, WAL, RIS M s A 2 SL D
LB A
2.2 FRIFMEFES B R E5E

UL AR BRI TN TR S il ilie . b T [
a5, P IHRIE I E F240 5 BV IIRIR I i & ) B A A .
PR S AR AL IR TN . BB A,
TER R IR R AR B A2 HCL 5 H,S. 5 Rimiii Sk
AW, BRSNS B SR /KA TSR
FERERIRE AIETHASE, MR s R AR, Mifuinis
SIBIETR, W EHRRRN DR AR EIA RN IS
F#, GRS LNEIERA, WhERhSEhEEEd
SmgNaCl/L, ETTGAAI A i B F -
3 BRUE RS R ERIRE M &S
3.1 BB ERNESHE TS

HIREZR B AL, IR BT R P RIS Thi) 2%
BRI IATT, HETReR HERE T AL R BS R
B B pR T I R K S, MR
TR SRR SEEEE TOHLER MR AR tE s T,
RIEHES RN . JRE TR S R LR R, K
SHEERS . A E . HECGHH. PIOKARESERSR, T
R R FPE . Fo RS EE T/, BEhaimepkin ,
HoKifih, BRI E AFL, BRERSAKRIE
IR E T E 50%, i/ EmEh o & 2 iR, SEhE
HE AR, BHERTE, SESRAMTER AR HC,
PEEEIETIE AR, RIS RIE . WEERES S, &
HISSEIZREE, #—PemiiEhieae. Wik, YWAUERIIT
b fE S el E, EFRIEREEE, (MR AR
RO S F PRGOS, BRI SR U S Eh I T
3mgNaCVL, MIFSAHIEE TP E ik
32 EBMAG R ERSEE

WIEETIAS T i A2 SR TURIL SR, THE

NH,CI 71 NH,HS {54 BEBAIZS 4 A T 4h 45 8 2 () e
HFFE, WG T SRk e KA AR
NEEZREEIRE , Yl RN 25 R T & Mtk
i, PE—PINERHR . P ARsRN R, HiE
WK G e R RERR G AR, TR P R 02 e T TR TAR
R SRR, SEIEE A G NSHEE, BSEumik
DAY, M BUE TR 2 5 K i il S R
FE BT RS S S MPCA RS, B T
KPRV, EERELIRAIYE, &R MR
A AP RIS A AL E SRR, Alit—207a
TEVETH pH B85,  SCELMIIRE S5HE VD R 28] o

B2 FERERETRANOELZRERERL

3.3 Bk EEL AR MR

RS AR H AR R R T = A 55
(L7 e e SV da st vl A i S SRR 7 ol IS
W R FE AR B N T R A DX ek 22 HH B A BB e O eSS
FAL, HARARFRETA BRI RAEREITE, TP
IREEIE AR . ST RER AN2s 1 28 B SR i il 5
FHASAE DR, RS imieom RS Ts e, o Phus R A BT
Sy ABRIRRES, RZAERR DX R A e A O R
B, DOSEAAN F7ERRGL IR, A WA A R S 205 Mz
MRS .

B 3 EEEE FAMRIBREEEMER

27



WIHARERE-$02% - 5064 -2025 412 A

4 {RIBRBHNEEHEIZIT SR AREE
41 TZREMUSRIESEIESH

R R R TA S % OE T M L2 RES
KRB ESE. 519 HC-H,S-H,0 (R AT B IR
T, NIRRT AR A T B AR A5 . R
FAMEEA L, Sy nlmiisit, rlR s —BaRIERE R E e
90°CA AT, MR/ DERIEA BRI AR, eGSR M IERED
(O SRR Tk [RIIE , 3 e R TR SR [l = A
Lok 44/46 EREE S 53/55 2, Al RERTHETBRIEEEE
i AGER T TIRE S X ], BERE SR g
[ HRSEETIE K AL, RIS TR RS P Bk
e, FERHER, A80siadE Mg th. FRETK MER A8
FIBEE N A, IR E SR B
ERE, DIHRAC R
4.2 MRLEE S &gt i

EIN TR, SEREMAGE T, MRS HER 54
PSR E S B PG R . TR RS 46 EIEAELL I
FORIRIX I8, BLR SH S31254+Q245R HAME AEEA T
JF, BOE 316L RNEEHNEA M. B2 S31254 Mt ihik
N THFRAEN, ] EEARZFES RENE T
HCI-H2S-H20 AU jE i FLht Q245R W 4 FEAAR$R (LK iy
TAHINUMERE . 3161 SCHELER & Mo T3 B SLatbr C1 .
H,S JEThAE ), 1ERCIRAZ OB TR I T sok, BN TR
PERES 5T,
4.3 FELEBE SN RS EIE

FATIAH 258 IS Tt TR R idE S () R R R S 43
WAL PH BRI ALZ, LRI TS5 /K PH
B, PIRSHER ST Toe, MR E T, %
EETIH PH {BEIHICE 7~9 Z[A); BREAGI =T SR Ty
b, BERS BV & AR IS TR . AR IR L
W, A EREIREOA R SR PR, R SRRt
B IRINEIERT LR E DCS 8, B MEA DI 570
SR, TERR “R—PEE—BAT IR, SRR
(RAMEEST, AFREZR RS BN R R e, Tt Tr]
SRR AR RIS S (kA

5 R B HMEERSEITRE
5.1 Mg ERIKkREIR

WRUE AR RS E R T E TN LR S B
B, EERERIE, T2, SR, 255
MEAT BRI ZE IR AR (R EA R T2
JETETRING ) BOK, MR RTERA T ZHRE 1%
3k, W SBITE MR SHEERR, LIRS EMIA
THELERE TR 2 AR E . EIARARTIIMSRERN
RGPl B S OL S SR, IE AR A IR bR b 3
R, IFRIENERNASTIIS AR B TZP5R .
B . RVEPIIRE =0 —(RIEEAPLE], AT SEI RR I fhey
28

SRR TATA], AR N (S BB EIEE, T
PR s MEE S 257E RGN, ARG T 2514
BT URIRTE, WatRPAIE TIERIE L. SR, Rt
IR jicrian
5.2 AFEN5IE1T IE S
FIH U R T TR A S H HCL-H,S-H,0 AU RIR B 1th,
NRMERRE =T AGDUSIAIER . PRI EA
ENAREE T TRl B 5 5 88 AR VU, AR pH 46T
R EEARVE R, BRERZEIFIREVS L IEIER; Ry B
& RIS EESERfaet, DESRERIEREE R
TS AR LRI 25% DL S EIDIRG R A 8 14
BTN ARCHEK pH B S 8 FIREIEIERN, &H%
FARRTE 95% DL b, 1@t DCS B4ty “2oFmE—mgih
RESEIRE” PIBPENSEIREE, SCI 255 s R my
HRETA ST, BalRe T ARRA L R SR IfaTE
1k, TERIRIR S (R BhAS AT
5.3 iIZITHIE S K TR ZE ML 5l
(PRI ES Teh 9 S M 5 P 2 s (R R Y B AT, iR
FEEAA U BRI S RE B TR - & . RBEE TR
GES TR . N lREE . JBS e Je B AR (o hy S R
5 TZSHEE T SRS TR F e AR I MNR%
SEREE N, TR A —2— 455 TRtz o i Faig s
IR N—EAE T —XEIR.” FIPAIEMA R, FIEERTE LG
EMREEHR, BhIE e A G L, SEOLR L
B TS S 2 e R
6 g
"R UL 7% TR AT Db m U ) T B 5 Jo AL
I TR, TG MRS, T2
Bt MEhER | BTIRNES HHEGHER . @l E R
LT 2R A . SRR IR SR, ] B &R
SEEBITIN eSS, I ER, RAamEATHInNEsL
MEBFIB SR A TR, A RESCIL et iERE . e EE . &
RGEMA” HIBLIEE EFR.
B2
(1] SRARKE, b o, SEIUHS Vol e 228 TR 25 N 145 Fo Do s T 5
S5 55 & 47 T,2018,46(01):32-36.
[2] RIS 0 SR R 2 T L 2 AR S S I A e
A,2021,28(12):162-163.
[31  WkEAM. e TP A S Tt S Pl R 5 b LB RF 52 [D].
W T A,2023.
[4] SRAKKE M7 SEPOH I 2R RS B0 145 o e e TR 8 ok
SE5R).55 & A7 1,2018,46(01):32-36.
[5] 3T, T TN 25 T 22 T L 2RI 550k
(] M A5 TFE,2014,44(05):15-21.
[6] HHEZE, FEEAR SN LS sss e sk 0. 4
I E DI SEE, 2009,26 (4):1-4.



AIRARENA-802% - F 068 - 2025 F 12 A DOT: https://doi.org/10.12349/cta.v2i6.9589

Research Progress of RIG Magneto-Optical Crystals

Dongxu Wang Subinuer-Maimaiti Yujie Li Haipeng Liu’
School of Chemistry and Chemical Engineering, Xinjiang Normal University, Urumgqi, Xinjiang, 830054, China

Abstract

In recent years, the rapid development of optical communication technology has highlighted the increasingly important role
of magneto - optic materials in multiple key fields such as information transmission, optical isolation, and signal modulation.
Consequently, higher requirements have been put forward for the performance of magneto-optic devices. Therefore, exploring
new high-performance magneto-optic materials has become an urgent task. Among them, rare earth iron garnet (RIG) magneto-
optic crystals are considered ideal candidate materials for high-performance magneto-optic devices due to their excellent optical
uniformity, low absorption loss, and high laser damage threshold. Research shows that the magneto-optic performance of crystals can
be effectively improved by doping ions. This paper first outlines the basic principles of the Faraday effect, and then introduces the
main crystal growth techniques, including the widely used methods such as the flux method and the liquid - phase epitaxy method,
which are crucial for obtaining high-quality crystals. Secondly, it reviews the research results of ion doping in rare earth iron garnet
crystals. Finally, the paper prospects the future development of magneto - optic crystals.

Keywords
Faraday effect; Rare earth iron garnet; Magneto-optical crystal; Growth method
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Cost Risk Identification and Coping of Chemical EPC
Project

Mengmeng Song
China Aerospace Changzheng Chemical Engineering Co., Ltd., Beijing, 101111, China

Abstract

Chemical EPC projects integrate design, procurement, and construction, featuring large investment amounts, multiple professional
interfaces, and long-term characteristics of equipment and materials. Cost deviations are often not triggered by a single factor but
result from the combined effects of contract terms, engineering changes, resource price fluctuations, on-site organization, and delivery
constraints. In chemical project practices, EPC contracts commonly adopt fixed lump-sum or lump-sum contracting approaches. The
risk absorption capacity of the general contractor during the bidding phase and its control ability during the execution phase directly
determine the project’s profit margin. Meanwhile, phased adjustments in owner requirements and optimization demands for plant
performance indicators also continuously disrupt the cost structure. Starting from the business logic of chemical plant construction,
this paper discusses identifiable clues, quantifiable trigger points, and actionable disposal paths for cost risks, aiming to establish an
analytical framework closely aligned with the realities of China’s chemical EPC projects.

Keywords
Chemical industry; EPC project; Cost risk; Identification; Response

LT EPC In HiEM XEIR 5 5 B3
RBARA
IR AR TR ERAE, E - Jumt 101111

m =

L IZEPCH B &£i%it, RME#RTT—&, BAHRX, TLREE ., XEMAKARFENE, BN HEEERE LR
LR, mMAWMASR LY., TRLTE KEMKES., AU EE5 A4 RF SR EE MUK, LT AE £&F, EPC
SRFLEZINRIEN T FE, SRE B RN RGBT /7 5 RATHE G IE AL A A4E Rk 2 B A8
B, RlBF £ F RO KBRS HRATF RLAMRAZ M Z AFEHS), KRR T EFE Fikay k4%
Hk, BEENRIEEGTIRNE R, T L S THEBAL ERZREIFiTH, AEHBRMEE T EL ZEPCH B %R
DHATHELR

ES7 3t
s EPCRA ; #MHRM; 25 BT

1 5| TTIEHIZGR, RS EAIBEAISR R R R E .

sk, R, BT, R TS EERSY 2 (4T EPC TR BB

HATH EPC ARG, DURRIABIIFRCE 1 ppo mip manstmm s R s e, TS
PUEEIRIGHARE . IS, MTELREER o m Trsciedit, R0, T RAELH 1%
FA BOPBORLIARENER, USRS, MRt e pempt, stboode PRt T, Fit,
VI ATEER, RISCRTTRISE, PURVEIEY, SR g pepmbiont (7 —iaeiin, S— Bt BT R
B st o (TR, 8. #55. (R, i
(Rl TmPREGE T ARG ARBSELG s tumse, THAE, WS D
TR, BAGRIIEREEISLIRT g Ritmmmns . LRI, SHEHSHERE
IRIAFIE. TR, AR RRI, SH
(EZRIT] RiFdg (1990-) , &, PEWFRRINA, B gz SO HREE RIS IS0 T2
R, TR, MBICTEPCTERNRINER, SATome 1 [EORRE M. S solnsdt
SR 1B T 2 IR S S RS AR, Bl BN R SREkEfa R R oK, BoAIE

[l

34



WIHARERR-$02% - 5064 -20254 12 A

BA GBS EAAE ., 15T L7 (s TSR RN,
HERA AR R ZE RGP

3 LT EPC I HiEM KBZIR A

3.1 GREH B REXKESHERE

TEACT EPC T H AR S & REIRAI B, &t KU
BT NE RO R R 2, BRI TENELR ., &
HIE D%, MEREE RN RN S RiE. 2k, EPC
AL R AEE SN BN T A, S E R ER
I TREERHAETHRIL . R . HE T A e R R T
i, (B DRI TR T ARG 2R, SEUX
BB S MRS RE D RITED P, 254 E TP A A R AE
TAERE A S . AT R BIE, 5
ST RN E IR MR, thASA “ERETEG
TR RO ZR RS AINBIE ST SRS %
HRBA AT AER, DR SRS RE 586k
FORGEE— X
32 BITREARSIZIRERE

(LT B MR m B AR, KSR %
IR, el LR GG 2 A RTHOURTE
RS ERRPEY, E sl sy,
PR . 2PN SIE R AP, TREEs e
Pttt SHAIRIIAB AN, MEER LR T
AR, SRR, (L TIRE 224 MRk LA
P, FECOERIBTIRGL . MRS K Sk A SR
BEREESATER R, B REEEE . 1R5Z
KRG, R7E S TR S HE TR 2 (Al 2 RekiF R K
HREEZE Isetbel T 22801, Hasd TRE=EI b
HIEE PR T LA BB IS
3.3 kR EHM EMAFHEME

1vT. EPC BURIAEH S LR s, SN R w &
ARSI ERI SN AAERER . HEIR
Hrf, KRE D2, s EmI AR 15T
KRR, BRREAE . AR . KGRI M s s
AT BB AR B A R AR SN T T 28 . B HOR IS TE
N RTEAEIEIT, Bl g, o . MERE SRR
K, RIS EZ 100 # M EHEOREE S s,
AR IS AR, Mt T R, 2251
TEFRIEA o VBIZEZRN SRR T sl . 2220 PRER
ERARREXR L, mAEMATEEERN A,
34 MFHEHEHETHRANSERZ

(R TI5 B 7 TR BRI XU A B R A BRI s ik
B LA S EIE IR AR TERE . AR RS . s K2R
T RN SMIHEET SRS . ST E EREX SHEX | &
RS T A EREa X R, — B S22 R E R
AR, i TSR SR AL, SRS

YERANN . 55 53R M S e L B S —BIE 2T
PSRN, IR . RS E TR BIRRE, AT
HetEEEiE T, IRESAIRALEPERESE . %X
RPN E S AET MBI X458, fET
e TR SECRIFIR AL IGNEE, HE—2P5 kRl
LS o

4 4k T EPC In B & ¢4 XUBE Bz 3

4.1 B A HITHE B # A AR

BT EPC TH & R R RS R S B E,
BT W ARG . RTE S R IR Al SRR
o B, EARAESEIRES . BT, R, BTREAH
EIARERSE . VERIFImER . THIBE ST, B4
RIRE TIRRME D, BRTIENE. HEE. 5HE
TORRORT RIS, R . BT A BUae:. i
& USEANBERECE, HHLETARET . WE
THEAEDIE, RSSERmEFERSSE, BaNEaER~—
SEO NS, BB, XM BY4E . MPEHENFIRE]
USRI AS SR SR, ETT T B E L F(E . B
ORI . RS ERZ, RREIEES ARIESR,
WmZaMICT . EENBUET . EMHESR ., SET5K
SRR E S, HAEHRMNTRARIIG TR, SEK
AR THRRIAR, B=, R &
fEEE L FRRBIREE S TR, TRE BN TR S TR A
HBRFEEAE, BIRRTT . ST . R R,
PRSI, HAEE BRI 2 S TR
e, RSN, 540, THB=IE, F5 RS
THAEEE | SRR T SRS, M —E S,
—SHE. FU, P BIREEGIE, SRS
EVEREIR TR Tl A g, AN, WRRA .
HHER A, M LIEERATRICT. BO0E . 2R
S5E0K R, RIS RN RS AR AR
HAGHR,
4.2 PIgITRR A FERIEZH R AIEE

BRI AL T EPC JH H s AR i s R EA TS, EoR
RN DL BERAS AT AL, RS SRR S 2151
HET A, F—, HREGEEEETE., Wik, EIE=%
BRI S, BSOS RIES G MRS, EiESSEE .
AN TR F AR S B BEiE R, B RS
B SR, RSB AR S JUE AR S
NBEHROR, TERANEBMNSEIRASTHESMK, AR
HESBEAIN ST IRTESE, RIESE MBI,
B REEES RN ES RS RIWTE. £, B
BB TR T AR N R SR IR, KRS
TR MR ENIEZER SR L . ARvERR 55 n] B T4 1
WL, WATETA B, BIANESR IR R TS

35



WIHARERE-$02% - 5064 -2025 412 A

REEME R, TN S = A, RpE
NG A TEESEES, WiRERITCES AR TE
MDFETRERE. F=, IERETIWEORESSE, Hid
X TZEREME. BRER ., SRS SOmamE,
RSO LB R % 55 5 R REARR TROFSGL, s dr
AR E SR IOT%, WA . InEkEN L
RIS S IR E TR, N EAINREE
BRI S RO R AR, R RS Bkt
B,
4.3 RMWimMATIE S Z LR E

AT EPC I H RIGMEN NS, ARG FHE
TRl ARSHETHRE L RS RARATE 52T, 58
—, TERG SRR By DA% B o s o L i 7 K R
BrENk, SRR SRR RIS, BIRRORIREE S STT
AN, RS2, MRS R,
HRSRARTY . TR SRR TR, TR, I
bRy T BRIRITRIZEA SRS R, O SHIE S ERin
FAEERW . B, EREE R RATHIE R
WAL BT e ARAEETA, YELE
IR BT R mhiRe SRR TT
(ESH, BIRRIESIR B 2yE . BUEERER B R A 2% FK
H, IPREIE. MITUERN SRS EA MRATE S,
B PN R ZE R DI TR 8=, WARFH RSk
RO EARN A RIS PN IDET, RADBERIE . ERNY
SRR & 177, BB THIRZIR, HAER5ehk
RN A SRR AR, SRR R R B
OO ERAT & BB —RIE XS 280U, b Edemdh
f L PRI ERBEDKIN , UK BT R AP SE R R A B TR
FFATHA, RGN, REETES SR
%, RS TR AT &eth M AMESHER
BEHRAS, FERRERIE. I ZE IR SR TTRITER, H R
BRPUA RS T 224k
4.4 I B ERRERIEUER

LT EPC T H s TR BB i 2= (L ch Bl 2 AN L
B SLALTT R KA A, FUA AL O AR A PRSE I
Fo BB, RURET AT . BIAREINL, RPEEIDT
VR AT AT E SR TF THEAGER, JHEEIIEE
PR SHATETN, RiEFRRISTHERAL. Sep A
MARAESRE , RIFETUMSRAKHE TR U %

36

Bt iR BN e RSB, 155 T H TR
%, KoEERE . DEERMESHSRR, FPeE
FAEERETTEL. B, $I R EX, BPELE
DX A F TR AR TR, BIfmsaEE | H .
IGFIS/K SRR GRS, b ik EEAEE Y T
2. %, IR SRR ST . R, SIAMEE,
KD, FREGU . IRREIOE, JPdis A
WE FIRS EE IR, ety ik P, =, T
SR SRR TR IR e B fE St , X nPE. %t
XWEETEEE, AT, JUbk. R RS
HRTHEOR, BRREE TR B TS A08 Treik
SRR PR, BUSIERTEA . PRI B,
S HERIRAI A%, RIS AR H SR, B, RS
SATHBNARATRIEYGAS . Bk, BGEhAE . RS T
TESH, R EAS . REAS . NMECRIE, 58S
SERCHHRIESEEE R, STEIENS BRI E: AR

REORIE , BREETHIN. IR HEREIRR IR TAFACE DT A,
BERIEANES A EERSEIR T,
5 #5i&

1b T EPC Tii B FUiE i MU BB 55 S0 E, (T
IR KA A RE A IR N B SO M A2 B 2 e 1
RO ISTRBITE A TN R . St . Rt
S5HU7200N4c 2% I, il v R AR SRR R EE R A
R [T, XS AR “HUN T, EER]
IR, SHERREM ) TARZE, Rt M AT M
AWRER, RAXEE, TE A ReFEi e 5HaEEK
IR &, 4ERnEt Birnfaet: 5l E:.

S 2% 3k
[1] Sty EPCEUER MM AN TARE M MG 1R B 5 R SEIR ], T

FREER ST, 2025(11).

[2] 2 FRBE.EPCIR HF & (19 RS HBIRIR 0 SR [ 1] SRk A

TR (SChEh ) TRHIR, 2024(002):000
[3]1 MREEEPCEAMINH 41l B i 1) e 2 S 1 e 4>

Fr A SR TR R (SR AT, 2023(5):4.

[4] E5F.EPCIIH & R 1 XU R AT SRS 44T (317U 1R,

2023, 43(5):293-294
[5] #kEREPCHEA R AHE b TI5 B R KGR B IS R HE .

R FEIfTEE, 2025(17).



AIRARENA-802% - F 068 - 2025 F 12 A DOT: https://doi.org/10.12349/cta.v2i6.9591

A Brief Discussion on the Effect of Solvent on Analysis and
Detection

Sibo Zhu
Liaoning Donghui New Material Co., Ltd., Panjin, Liaoning, 124000, China

Abstract

It is very important to select suitable solvents for analysis and detection. The solvent can not only affect the solute dissolution effect,
at the same time, the electron cloud distribution, ionization state and geometry of solute molecule can be affected by the hydrogen
bond, Johannes Diderik van der Waals force and electrostatic gravity between solute and solute or between solute and solvent, and
then affect the sensitivity, precision and accuracy of detection. The causes of solvent effect, its influence on spectral analysis and
chromatographic analysis, and the methods of eliminating solvent effect in chromatography were introduced. Mastering and utilizing
the influence of solvent effect on analysis and detection can improve the sensitivity and selectivity of analysis, and it will have great
significant for sample testing.

Keywords
Solvent effects; Ultraviolet spectroscopy; Infrared spectroscopy; Gas chromatography; liquid chromatography;
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Study on Optimization of Synthesis Process and Quality
Control of ABS Resin

Jingyong Zhu
China Petroleum Jilin Chemical Engineering Co., Ltd., Jilin, Jilin, 132002, China

Abstract

As a high-performance engineering plastic, ABS resin is extensively utilized across multiple industrial sectors, where its synthesis
process and quality control directly determine product performance and application value. This study focuses on optimizing ABS
resin synthesis processes and quality control. It first elucidates the fundamental principles, primary raw materials, and basic process
routes of ABS resin synthesis. Subsequently, it analyzes optimization directions for synthesis processes, including reaction conditions,
raw material ratios, and process parameter adjustments. The study then explores key factors influencing ABS resin quality, covering
process parameters, raw material characteristics, and reaction environment. Finally, targeted quality control measures are proposed,
involving process monitoring, critical control points, and finished product evaluation standards. The research aims to provide
theoretical references for enhancing ABS resin synthesis process levels and product quality stability.

Keywords
ABS resin; synthesis process; process optimization; quality influencing factors; quality control
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The Research Progress of Cordierite LTCC Substrate
Materials

Cong Zhang Guangqing Lin Shaoqing Yin Jianbin Guo Fafu Liu
Inner Mongolia Institute of Metal Materials, Baotou, Inner Mongolia, 014000, China

Abstract

Cordierite ceramics, with their low thermal expansion coefficient, high chemical stability, and excellent dielectric properties and
mechanical strength, serve as superior electronic packaging substrate materials and are widely used in integrated circuits. They
have garnered significant attention both domestically and internationally. Additionally, they find extensive applications in precision
semiconductors and honeycomb ceramics. This paper reviews the advantages, classifications, and research progress of cordierite
LTCC base materials, analyzes the gaps between domestic and international developments, and provides recommendations for future
advancements.

Keywords
Cordierite; LTCC; Integrated circuits; Electronic packaging; dielectric material
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Research on the Management Strategy of Chemical
Engineering Construction Site

Zhanhu Han' Jun Luo’

1. Zhejiang Dingsheng Petrochemical Engineering Co., Ltd., Zhoushan, Zhejiang, 316200, China
2. Zhejiang Petrochemical Co., Ltd., Zhoushan, Zhejiang, 316200, China

Abstract

Most chemical engineering construction sites are located within explosion-proof zones and their supporting facilities, where
hazardous factors such as high temperatures, flammable/explosive materials, and toxic substances are prevalent. Furthermore, the
parallel operations of construction and production units require meeting both schedule deadlines and safety compliance requirements,
posing significant challenges to construction. To address these issues, we analyze typical difficulties in chemical engineering
construction sites through safety supervision systems, key control points, and on-site organizational characteristics. Scientific and
feasible countermeasures are proposed to enhance the management standards and standardization of chemical construction sites.

Keywords
Chemical Engineering; Construction Site Management; Typical Difficulties; Optimization Path
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Construction of Procurement Quality Assurance System
for Coal Chemical Engineering Project

Xu Ji Jingkai Wang Yunxia Ma
China Aerospace Changzheng Chemical Engineering Co., Ltd., Beijing, 100000, China

Abstract

Coal chemical engineering projects involve diverse equipment and materials with extended cycles and complex interfaces.
Procurement quality fluctuations often emerge during installation and commissioning phases, frequently resulting in rework,
production halts, and claims disputes. In practice, common issues include inconsistent requisition documentation, overly simplistic
supplier evaluations, ambiguous inspection checkpoints, and incomplete delivery documentation, shifting quality control from
preventive measures to reactive remediation. To strengthen procurement quality assurance, technical requirements should be
formalized into standardized processes, checklists, and documentation. This approach ensures unified evaluation criteria across
design, procurement, manufacturing, warehousing, and field operations, while implementing tiered controls for critical equipment,
special materials, and integrated systems. This paper presents actionable strategies and frameworks to enhance project delivery
consistency and reliability.

Keywords
coal chemical industry; engineering project; procurement quality assurance system; construction; necessity; strategy
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Analysis of Quality Control Strategies in Polycrystalline

Silicon Production

Junjie Liu

Xinjiang Jingnuo New Energy Industry Development Co., Ltd., Yanghe, Xinjiang, 834034, China

Abstract

This paper systematically explores the influence of various related factors on the quality in polycrystalline silicon production,
elaborates on the key quality indicators, process, and core roles of raw materials and equipment, and analyzes the current overall
quality control system from multiple dimensions such as composition, relied technologies, and existing limitations. Based on these
analyses and discussions, it proposes optimization directions and forward-looking strategies for the technical innovation direction of
key links, the standardization construction path of the management system, and the trend towards predictive intelligent control mode,
in order to comprehensively improve the quality control level of polycrystalline silicon production through multi-level improvements.
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Quality Control Path of Deep Foundation Pit Construction
in Housing Construction Project

Longgang Zhang
Ganzhou Construction Engineering Group Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract

Deep foundation pit construction constitutes a critical phase in building projects, where construction quality directly determines
structural stability and service life. To ensure compliance with quality standards and acceptance criteria, rigorous quality control must
be implemented throughout three key phases: preparatory work, construction, and final inspection. This approach enables timely
identification of defects, prevents safety hazards, and establishes a solid foundation for subsequent construction phases, thereby
guaranteeing timely and high-quality project completion within the stipulated timeframe.

Keywords
housing construction project; deep foundation pit project; construction quality; control measures
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Application of Pipeline Pressure Test Technology in Petrochemical
Process Design

Kunxiao Huang Qing Zhao

Xuwei New District Environmental Protection Bureau, Lianyungang, Jiangsu, 222000, China

Abstract

Pipeline pressure testing, as a critical safety measure for petrochemical process systems, plays a pivotal role in the design phase. By
selecting appropriate testing methods and parameters, it effectively evaluates pipeline integrity and structural strength, preventing
leaks and equipment failures. The application of pressure testing not only enhances pipeline network stability but also improves
safety standards, reducing engineering risks and operational hazards. Research findings demonstrate that scientifically implemented

pressure testing significantly boosts operational safety in petrochemical facilities, which is crucial for promoting sustainable industry
development.

Keywords
Pipeline pressure testing technology; Petrochemical process design; Safety inspection
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Analysis of the Influence of Process Parameters on the
Microstructure and Properties of Titanium Alloy Additive
Manufacturing

Mengyao Li' Yongchun Guo®

1. School of Aviation Maintenance Engineering, Xi’an Aeronautical Polytechnic Institute, Xi’an 710089, China;
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Abstract

Titanium alloys, as high-performance metallic materials combining structural integrity and functional properties, are extensively
utilized in aerospace, marine engineering, military equipment, and medical implants due to their advantages including low density,
high specific strength, resistance to extreme temperature corrosion, and excellent biocompatibility. Particularly in aerospace
applications, the quantity of titanium alloy components has become a key indicator of equipment advancement. However, with
the increasing demands for structural complexity, customization, and lightweight design in advanced manufacturing, traditional
processing methods (such as casting, forging, and mechanical cutting) have proven inadequate. These methods suffer from low
material utilization rates, prolonged processing cycles, difficulties in forming complex structures, and high production costs, making
them insufficient for modern manufacturing needs.

Keywords
titanium alloy; additive manufacturing; process parameters; microstructure; mechanical properties
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Optimization of Physical and Chemical Properties and
Process Control Strategy of Coke in Coking Production

Qifei Zhao
Coking Plant No.2, Xilai Peak Branch, National Energy Coal Coking Company, Wuhai, Inner Mongolia, 016000, China

Abstract

The physicochemical properties of coke are directly related to the stability of the blast furnace charge column skeleton, the
permeability of gas and liquid, and the fuel ratio level, making them the core focus of coking production organization and quality
management. China’s coking enterprises generally face practical constraints such as fluctuations in coal blending resources, seasonal
variations in coal quality, differences in furnace conditions, and adjustments in plant load, which can easily lead to fluctuations
in coke ash content, sulfur content, drum strength, and reactivity, thereby amplifying instability in production rhythm, energy
consumption, and coke particle size structure. Based on frontline coking operation and management experience, and in conjunction
with research conclusions from China’s public literature on coke quality evaluation and influencing factors, this paper establishes an
executable control chain centered on “performance indicators—optimization paths—process control”.

Keywords
coking production; coke; physicochemical properties; optimization; process control; strategy
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Abstract

Nitromethane has a wide range of applications, but its instability has led to frequent explosion accidents. Previous scholars have
conducted extensive research on the decomposition reaction of nitromethane. This paper first summarizes and analyzes the research
results of predecessors, and uses differential scanning calorimetry and adiabatic accelerated calorimetry to experimentally test
and analyze the thermal decomposition characteristics of nitromethane and nitromethane containing different organic bases. By
comparing the runaway reaction conditions of nitromethane (CH;NO,) in different organic bases, this study focuses on its thermal
stability in DBU. The experiments show that based on the analysis of the initial decomposition temperature, the thermodynamic
stability of nitromethane mixed with DBU significantly decreases, and the initial exothermic temperature is significantly advanced
from 260.68°C to 41.86°C. According to the analysis of the time to maximum rate of adiabatic thermal explosion (TMRad), the
temperature TD,, corresponding to TMRad of 24 hours is significantly advanced from 233.20°C to 9.70°C. If cooling failure occurs
at room temperature, this system is highly likely to experience a runaway reaction, leading to an explosion accident.

Keyword
Nitromethane; organic base; thermal stability
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Abstract

As China’s industrial development enters a new stage, the traditional safety control model is facing severe challenges and
urgently needs to utilize new-generation information technologies to achieve the digital transformation and intelligent upgrade of
safety production. The industrial internet, as the product of the deep integration of new-generation information technologies and
manufacturing, provides a key path for building a new safety production management system. This paper systematically elaborates on
the digital application system of safety production based on the industrial internet, and focuses on analyzing the application models,
key technologies and practical value of this system in core business modules such as monitoring and early warning of major hazards
in enterprises, digital construction of the dual-prevention mechanism, electronic operation ticket management, full-process control of
contractors, online safety education and training and examinations, intelligent emergency management, and change management.
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Integrated Reverse Osmosis-Nanofiltration Process for
Lithium Concentration and Extraction from Salt Lake Brine

Shibao Yuan
Qinghai Salt Lake Huixin New Materials Technology Co., Ltd., Golmud, Qinghai, 816000, China

Abstract

China’s salt lake brine is rich in lithium resources but faces the technical bottleneck of “high magnesium and low lithium” (Mg/Li
mass ratio of 50-500), making magnesium-lithium separation difficult. This paper systematically investigates the reverse osmosis-
nanofiltration integrated process for lithium concentration and extraction from salt lake brine. The nanofiltration stage achieves
magnesium-lithium separation and simultaneous boron removal, while the reverse osmosis stage accomplishes efficient lithium
concentration. The optimal operating parameters were determined: nanofiltration at pH 9-10, pressure 1.2-1.5 MPa, temperature
25-30°C, achieving a magnesium-lithium separation factor of 19.2 and simultaneous boron removal rate of 60%-75%; reverse
osmosis with recovery rate of 75%-78%, lithium enrichment factor of 5.53, and energy consumption reduced by 50% with energy
recovery devices. The whole-process material balance shows that the integrated process achieves a total lithium recovery rate >75%,
freshwater reuse rate of 75%, and concentrated lithium concentration >30 g/L meeting precipitation requirements. The obtained
lithium carbonate product has a purity of 99.78%, meeting battery-grade standards (GB/T23853-2022). Techno-economic analysis
indicates a total cost of 20000-40000 RMB/ton and carbon emission of 17.7 kg CO,-eq/kg LCE, demonstrating good economic
viability and environmental advantages. This study provides a feasible technical solution for lithium extraction from high Mg/Li ratio
salt lake brine.

Keywords
Salt lake brine; Reverse osmosis-nanofiltration integration; Magnesium-lithium separation; Lithium concentration; Battery-grade
lithium carbonate
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Analysis of the Cause and Treatment Measures of the
Failure of the Chemical Centrifugal Compressor

Bozhong Hao Hong Lu Shengchang Hu
Zhejiang Dingsheng Petrochemical Engineering Co., Ltd., Zhoushan, Zhejiang, 316200, China

Abstract

Chemical centrifugal compressors are critical mechanical equipment in oil refining, chemical processing, natural gas treatment,
fertilizer production, and refrigeration systems. Their operational status directly affects material circulation, system pressure
differential establishment, and equipment load stability. China’s similar units are often subjected to high-speed, continuous operation,
complex media, and frequent condition fluctuations. Mechanical failures typically manifest initially as vibration, temperature
rise, leakage, and efficiency decline, subsequently evolving into shutdown maintenance. Published literature indicates that rotor
imbalance, bearing abnormalities, impeller corrosion and wear, and dry gas seal failure are common fault types in chemical plants,
often related to media cleanliness, assembly quality, lubrication and cooling conditions, and start-stop operations. This paper analyzes
the aforementioned four types of mechanical failures and proposes corresponding countermeasures for reference in equipment
maintenance and operation.

Keywords

chemical industry; centrifugal compressor; failure causes; troubleshooting measures
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Analysis of Common Fault Causes and Targeted Maintenance
of Tube and Shell Heat Exchanger

Shengchang Hu Hong Lu Bozhong Hao
Zhejiang Dingsheng Petrochemical Engineering Co., Ltd., Zhoushan, Zhejiang, 316200, China

Abstract

Shell-and-tube heat exchangers, as one of the most prevalent shell-and-tube heat transfer devices in chemical plants, perform
continuous heat transfer functions across heating, cooling, condensation, evaporation, and heat recovery processes. Their operational
status directly impacts plant energy consumption, product quality, and long-term stability. Both current heat exchanger standards
and fixed-pressure vessel safety regulations have incorporated shell-and-tube heat exchangers into their compliance frameworks. In
petrochemical facilities, typical configurations include fixed-tube-sheet, floating-head, and U-tube designs. The most prevalent issues
in chemical plants involve four major failure modes: scaling blockage, corrosion perforation, tube end leakage, and vibration-induced
wear. These failures often result from combined effects of medium properties, water quality fluctuations, thermal stress, flow velocity
imbalance, and inadequate maintenance. This paper systematically analyzes the root causes of these common failures and proposes
targeted maintenance strategies tailored to practical field conditions.

Keywords
Chemical industry; Shell-and-tube heat exchanger; Common faults; Cause analysis; Targeted maintenance
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Research on the Impact of Complex Wellbore Environments
on Density Logging Responses and Correction Methods

Zefang Chen
Jianghan Logging & Recording Branch, Sinopec Jingwei Co., Ltd., Wuhan, Hubei, 430000, China

Abstract

The quality of logging data profoundly impacts the accuracy of geological evaluations, particularly during the mid-to-late stages
of oil and gas exploration and development when reservoir complexities become increasingly apparent. The mud cake adhesion
phenomenon, along with its physical mechanisms and error characteristics, significantly affects density logging responses. This
study establishes a mud cake correction model using the ratio of dual-detector count rates, effectively eliminating mud cake effects.
After field validation, this method demonstrates capability in suppressing measurement deviations caused by environmental factors.
The corrected density curves exhibit high consistency with core analysis data, providing a robust technical foundation for precise
evaluation of complex reservoirs.

Keywords
density logging; complex wellbore; mud cake correction; wellbore diameter compensation; instrument eccentricity
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Research on the Application Path of New Energy Power
Engineering Construction in Energy Conservation and
Emission Reduction in the Chemical Industry

Youbin Pei

Datang Qinghai Energy Development Co., Ltd., Xining, Qinghai, 810000, China

Abstract

The chemical industry is a key area of energy consumption and carbon emissions in China. Traditional production methods rely on
fossil fuels, which have high energy consumption and emissions, and the pressure of energy conservation and emission reduction
is increasing. The construction of new energy power engineering relies on various methods such as photovoltaics, wind power,
and waste heat and pressure power generation, providing feasible ways for the optimization of energy structure and low-carbon
production in the chemical industry. It can replace traditional thermal power, reduce the intensity of fossil energy consumption,
reduce pollutants and carbon emissions in the production process, and enhance energy utilization efficiency. This article analyzes
the main impact of the application of new energy power engineering on energy conservation and emission reduction in the chemical
industry based on its production reality. It summarizes the practical problems that currently exist in the implementation process and
proposes specific and actionable application strategies to help chemical enterprises smoothly promote low-carbon transformation,
achieve coordinated improvement of energy conservation and emission reduction and production efficiency.

Keywords

New Energy Power Engineering; Chemical Industry; Energy Conservation and Emission Reduction; Energy Substitution; Practical
Path

2ok = AL 4=\l H-b =2 LAT =S
FEEIER N TRREIZENL T ee R HEF AN TR
LR

KEFIFRERIT A BHRAE, TE - FiF V7 810000

=

A TAT b2 R B AR AR HEA R B AR, A S XIRELBRR, 5. HAE KR, TamaEe R A MR
MK, AR L) TREBRELR, L, RARELCF A5 X, BULAT LGB LM RAAAKSE L KT T T
TR, MTRRAERK Y, BB AR IEAEIRE, LTMR D A IR 6975 2 R M, T Bt g IR A A sk,
AN STARIEAC TAT LG A = LR, ST #T e R ) AR B A AT W AR R v 22 vh, I E B ATk 2P AR
TR, FEA AT ARG T34k 69 5 A ek, B Tk PARM IR AR AR I AR R R R A
RS,

ES k|

Freh e h TAE; A TATL; ke AR TR E

135 TALARBETFANIRIE, FUH . 50 TTBLAMARIOREA,
N N = - ; . \\DE T JE L u\ \‘IJ_, =t (1]
SR, PR, NS, Tt [ TR, AR EROBIEATRAR
HHOTEAS. FNRESA R, (LTt o0 oo e ) LRRGEAE LA FISAE T8 5
Q}E%%\éﬁg %Tﬂjj&ﬁz}ﬁ:ﬁitaéé \ﬁgﬁmé%%ﬁ%g;}z ﬁE ]SJ/[\E%y @Eiﬁ@a/F$Z</%\ Zgﬁﬂxﬁ}gk\ §&E§§§4{‘]§%]ﬂ%ﬂ7

VRN IR AR TERR AT Ry o SRR, OB LS SRR
SR E A TSR L

(A1 653 (1900-) | 8, DE=EFmA, & 2 HACIRE N TREEXIL TIT 75 e R HE

AY E;
N, BBRTRIA, MBHEESR TS, T H RS
B SASIE L ) T AR MALTE A . AP RLRE . HENs

87



UIHARERM - $02% - £ 068 - 202512 A

X =AFEETT A LT TTRERHRR VA 38, &
DREEMTHSTF S A A= SEBRIG L, RAS IR RIR,
Ay A=AT5 T TIER

F—, FreblRE ) TSR T2t n
REIR, IRBWELTTREFEIRA B Yo (A AP R
ZURFEMRBIRMN T, FRRBERAEA IR K |
H&EBRNE, (CARRERERI. 2mA0eR. 2EER
LA HT AR R D TR T DR R Tl BT, INE=S
W, PEDCRHBIEATIE S, EREAAERE . WA R I
WEHE, BURECRA KRR, BUDBR . RS IOAIA
EHORIGRIALER . BRI A IR, A a—
AL BAMDERTITEY, MRERBEATE L EY)r T
HE R AR, AR T AR AR R,
Rt RO RITE F 5 AR T T B, 3
AR AR T

257, BRBIR L ) AR AT DASCE M T AR A RETRAI
gitl, R MR RRIEAIA R (LT A iR
KERFRR, RKE. BRETIERE, DATXSSRERLZE
AN, GERRAEIRIRTR, BRI TR R LR X R
FEHIBEI LB, SCENREIRAIEEAAI . BraElRR S
AV EA B RS FETT, AL R A A 45
Ay, JETT PR el FH LT , IR Zh 35 8 BN Y RERE
B 1L REIR s et P AR TER—REGE M 5, kiR
BRI AL B AR, mIDUSE L RS REIR A A 242
= 5% £ 8%, {EARMEINAE RSB T, FEIRPAAL™ 5
UBERE, BETRENEIIE Y.

SB=, BrREIR ) TR B T AL i AMRECR 2
K, BT R . I LEER, IR, REkERH]
BERAWTINS, (T ZRREREIR . AL . EAER
EELELIRE, LonEkEie i RS SMIUBCRA 2k,
HRBIRE ) TR 25, ATDUVA RS Rl B AT (B Y
REREANBRHEBGREE, FEEIR BT ARSI RhR, HlE
PRREETTAS: o [RIRHTREIR L DB AR A Tl A e Y
s, RIDAMCE LA T ZMREIRERCHE, Al SR
iR TZH0E . S/ i R U RIEA, Al s
ARSI AN IRRCR TR, SRERE NS ETES T, il
AT MBOR A R

3 LR R /1 TIEEX LT v AfFERY 6]

31 LT AEIZFHMZIR, FEEIRENTIE
ML AT AL A 7= F REFE oK

AN XA RS, AR E ., Gk, EE
LR, EIORZ A/ NN EESED, AEREIARR,
REERZ KRB RAL; | IX R E =S AL RIEREP#E
B YRR RS, AT SERITH S
RV, EHHIRESAEIRERE , A e elaB sk

88

Tk Kb/ N T Aol R RER A/ N o A OB RTA
H, ZE R SR 10% DI, Az
AR E R A B AESR, Hrielirs DBRELBIR, T96E
HHPCR A A
3.2 MEERBNHNARE, SUTEFELERE
HI A BERR KA ILEL

METAEFHRESMESR . U RN Tk A, Al
FEEE 24 /NIRRT RS E ke, FLE L IR B
BHENAEF TEARE, S22 Rk aiilaiEr2es
e Jetk, R EHTRRIRE e . RD%EBARN R
Me, HDEAREME., BEhE, ARG RN RER,
W PANREBE NEENE, ReeRfaedts P ¥
SR A RCEM R E IERHE, BRERAHTRRIRE A
AR ARG, BHEMROEE AT, o TR
4, RRRIUSe Gk, Basli i DiEa IR, TR
s BRI
33 MERBNIRSHLIESTTIZEREARR,
RAREEREFNAARARS

TAF T 2%, ST, RRERERN
R RESEEEBRED, REGRIERH TR
XEEAE TERRAEHERSEL, A el eI B .
H TR Fraii i ) TR BT RO Z A T A= T2
TIHATR, TR A el Bz TR A I
WF, REER TARAEEIIR 755, SRR B R G
RAVESRE . B, FRERNEDK, KRR FIRHES
AL IR A R B ST RE TR Ik F R 2 TR AR (T AR
THROIRIE, RS . URTIRBCER TR, HRElRE
NEEREUHE S RERRAE AT, TTRBRHER R T
3.4 FEERE N TRMBBRARAELS, tUHFEE
AXR, #EEHEHK

TANETEE T, A/-k&. RSuE., 7
FERWE RS RORER, maliierh. #rieiin TR,
R RRCEMRRE. ARARESZATHNIE, vIIHRERA
R, TREET ., ARAEFEIN, FEPRRA
RELEDR YR AEE BTG, Sa=0bRInG#EsEH
NS E . HREIR DI E R R — A 5 5 8 4F,
[ORERFERE, K ZEHR/IME LA TR 2 K& 0%
B, BRI EARLR T E AR T A, T
REIR D TR AN, BRI E v et 22 iE

4 FEERFE I TREAN TIT W TR HE PRI
Iz A 5K
41 R ERLFRXEEGTA, BRI
A PR

T R R FEL RS MEH, T Xa
FYRTRIFRRE (LA AT AT, BRI, A



WIHARERR-$02% - 5064 -20254 12 A

WA ZE, L E. A= X 80 JRhE
TN TR, BN XMBEIVARE. EE . GENET
FIAERN, SR ERR . THMS BB BT
AR CRANE, B AP R AR E AR . AR TSR
METT; HycoR A XyEBhisEmis ey . BRI E
DM, SRR IR BRSO , AN R
A SRR ¥ ARG X S B, FIFEX
JEPAE TN E e, SERIXNZ R T A=
AOCRIE , il AR EIOTC R U IRIBIL T T
WZE/E, S5RSIBEERFFLERS, NE K. B
TSI, WEff T AR RIIRREE,  SERIIE T A== 4
&, BPTRETREIR R DS, FOE D AR
PHEFEEE] 20% DL
4.2 FeeilR + fieE + AT RMEEE, KRB
tH 773K h Bl R

AMGE T AN ES A= TK, A5 B E R
AEist, FERR A AR, S BEREAR R,
eIt Eei M ABS AR OEF= T B
B tgeg . INVAAETE AR =28, RO SE E A stk
ok LR, FBhAEr=AE . IRBH . R e s A
HTREIR R, SCBL SR Hk, BlEEA NRERR
PREREREE S, RERIEERER AR ERE, AREZEH
AR DB AR, e reEIR AR R, S
RODMGE), fEREREE R R AL, REEEARD
APTREE, eGSR ST B E TR R RE TSIk
SRR REIR DA R L s, E At
TRIEFTREIR B DR TN, 2RISR TR R I REI A,
R R BRI IR, 3R m] DUEE e REJR F D Oy 4 2 5
85% DL F, {RIEA~EEEFATE
43 TZ2WEIE + EHLIZIT, RAIREE
& E

IR TR TR, DL T A= T2
AMRFE, WEALIE R AR AV, Sl %)
WIRTREIR R ) TRE %, &5k, ALEH T TEETRK
BWHEIRA B A= —2%, SOETRE . Rehl. RN E%EFE
FHERIARIN . RIE . BSHEBUSMETHES , HMEEE,
FIE & A =R R R B e L LI L SRR BRI T,
N AV REIFAN T 28R Hok, RIERSEE. £,
AR AR AAIE AL, BiIbE&SE SR
THFNVCED, Rk B IRIDLR . Rt iEsd, it
(VRS AR, EETREIR FL R A SR RER B iR, JD
LIRS &, TR TalfvIVEEIRSE T, ks
R | R E R T ZE R, RIS TR BT 2,
SRIG AT T TSI TiEge TR, TSR RIS

BNEIE, ACRAMRETRE, METRERINSE0sT,
KABIFRPCRBERAINE, 1ReSiEReREMAE
4.4 BEFHTLN + ARGERERE, ZMIHAA
ERNEN

RIBE TR TEEAROL, AERHIEK — R4 ¥
A, REUPPER . ZTCERNTTE, BT SE
3, DR P E el ARE A B RS IR B
P TR, el AV, ISR VR AR AL RT
H, MIHE&Z BT E BRI R A SRR A
fBEISFEAVERS T, B RE R IR G
FREE G, AR e DeERlElE, hisE
AT E Ffss . Bk, B4k, MAEsEPRA R ES A
H3E, AAKIERIEH AR AR A, SO =Z TR, T
H B SET PUAR AT s BRJG i RT E R AR
g, DUSEGERERRIIR EE . AR . FIDE
PRV IMIINE , AR AR 4-6 0 RIS
FHHETTHT REIFANISBCR AE RI H SEERR AR, sl
ORI, CRALED H AU SE i o

5 451

Fraelie ) TR R L TAT AL TTRERHE . HEshak
RN EE SR, BARENINANE, 2o Tl
A =S0BR, TR EREENL, REFEM R SEBRENR
A, oz, gtefaeEkt. T20EN . e AU+
ZARE, Shr]DCCEEE BB, REIRRCR RS . BHE
IVEHIZ B EbR. (L TAAREE HERR, —kbEEEIAH
ik, NIZIRIEEBHEETZ, ittt Bk
PRE A TR RISC g5, b it . W [T
InsE TRES A= T 2R, CRIIEFTRENR . I =S M4
FIF. BEEFRERIR H SR BRAREBEIR, HraelRs
N TR TATAS R BN 2/ A, B TA Tk
FISERTRERHER Hbr, (L TAT O£ 5T dlas SR
ZRIAPRER, R T LA L TR AFFEE A
5% 3Tk
[1]  EWge. Sraeli RS TR (R FRFZE[I]. s

A, 2024, 31 (S1): 171-173
[2] FRERE. BT HREIRRAR NI A UK D). ik

TR, 2011.

[3]1 JETHE Bl R TR R [T, TR AR AT,

2022, 7 (23): 173-175.

[4] VEEF. SCRFTREIEE R TR S TREF WZ [T ZRIETT

Z5ERNY, 2021, (07): 7-8.

[5] 758 EEFHRS TR RFRERE AR H]. R EES T

2, 2024, (02): 216-218

89



AIRARENA-802% - F 068 - 2025 F 12 A DOT: https://doi.org/10.12349/cta.v2i6.9607

Deconstruction and Reconstruction of Salicylic Acid: Constructing
a Basic Model for Understanding Organic Compounds—Teaching
Practice and Reflection on High School Organic Chemistry Based
on Project-based Learning

Yaping Shi

Xiamen Foreign Language School, Xiamen, Guangdong, 361000, China

Abstract

Using salicylic acid as a teaching vehicle, this study employs a project-based learning framework— “structural deconstruction,
property verification, application contradiction, structural reconstruction, and innovative design” —to guide students in constructing
an organic chemistry cognitive model that establishes “structure-determining properties and property-guided applications” within

real-world problem scenarios. By integrating experimental inquiry with drug design, the pedagogical approach effectively enhances
students’ critical thinking and core chemical competencies, providing a replicable practical case for organic chemistry education.

Keywords
project-based learning; salicylic acid; cognitive model
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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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(%) g g g g g At | EEAE | R | FEEZR(b
1 1-1 1118.5 1118.7 1118.6 / / -0.2 0.1 / /
2 1-2 122 1110.3 1110.6 1110.7 / / -0.3 -0.1 / /
3 2-1 1129.4 1129.4 1129.5 / / 0 -0.1 / /
4 2-2 7o 1168.6 1168.5 1168.7 / / 0.1 -0.2 / /
5 3-1 1126.5 1126.5 1126.7 / / 0 -0.2 / /
6 3-2 42 1096.4 1096.3 1096.5 / / 0.1 -0.2 / /
7 4-1 1108.5 1108.7 1108.9 / / -0.2 -0.2 / /
8 4-2 e 1113.2 1113.2 1113.4 / / 0 -0.2 / /
9 5-1 1131.0 1131.0 1131.3 / / 0 -0.3 / /
10 5-2 s 1069.8 1069.7 1070.0 / / 0.1 -0.3 / /
11 6-1 1147.0 1147.1 1147.3 / / -0.1 -0.2 / /
12 6-2 7 1154.3 1154.4 1154.5 / / -0.1 -0.1 / /
13 7-1 1128.9 1128.9 1129.3 / / 0 -0.4 / /
14 7-2 13 1154.8 1154.8 1154.9 / / 0 -0.1 / /
15 8-1 1252.9 1253.1 1253.4 / / -0.2 -0.3 / /
16 8-2 70 1215.7 1215.7 1216 / / 0 -0.3 / /
17 9-1 1187.0 1186.9 1187.3 / / 0.1 -0.4 / /
18 9-2 7 1182.3 1182.1 1182.4 / / 0.2 -0.3 / /
19 10-1 1126.6 1126.6 1127 / / 0 -0.4 / /
20 10-2 108 1098.4 1098.4 1098.7 / / 0 -0.3 / /
21 11-1 1102.1 1102 1102.3 / / 0.1 -0.3 / /
22 11-2 120 1118.7 1118.7 1118.8 / / 0 -0.1 / /
23 12-1 1176.7 1176.9 1176.9 / / -0.2 0 / /
24 12-2 20 1163.5 1163.6 1163.9 / / -0.1 -0.3 / /
25 13-1 1058.9 1058.8 1058.7 / / 0.1 0.1 / /
26 13-2 280 1036.5 1036.0 1036.1 / / 0.5 -0.1 / /
27 14-1 1032.9 1032.8 1032.8 / / 0.1 0 / /
28 14-2 316 1066.6 1066.5 1066.6 / / 0.1 -0.1 / /
29 15-1 1026.7 1025.9 1025.7 / / 0.8 0.2 / /
30 15-2 276 1039.4 1038.7 1038.7 / / 0.7 0 / /
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(%) g g g g TiEAE | BiEAE | BiEAfL | FrEAfr
1 1-1 1002.8 1002.1 1002.1 1002.0 1002.0 0.7 0 0.1 0.0
2 1-2 1 1007.3 1006.6 1006.6 1006.5 1006.5 0.7 0 0.1 0.0
3 2-1 1019.6 1017 1016.1 1016.1 1016.2 2.6 0.9 0.0 -0.1
4 2-2 136 1009.9 1007.1 1006.4 1006.3 1006.5 2.8 0.7 0.1 -0.2
5 3-1 136 1028.3 1027.4 1027.2 1027 1027 0.9 0.2 0.2 0.0
6 3-2 1025.2 1024.1 1023.8 1023.6 1023.5 1.1 0.3 0.2 0.1
7 4-1 1043.1 1042.3 1042 1041.8 1041.7 0.8 0.3 0.2 0.1
8 4-2 > 1040.9 1039.8 1039.5 1039.3 1039.3 1.1 0.3 0.2 0.0
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)
ve | me 42K5% | 2.0h BREE / | 2.5h FREE / | 3.0h FRE / | 3.5h FRE / | 4.0h FRE / 2.0-2.\5~ h 2.5-3.9 h 3.0-3.\5}1 3.5-4.9 h
& (%) g g g g g mEEA | BEE | BEEL | BEEL
9 | 51 1043.2 1042.7 1042.4 1042.4 1042.5 0.5 0.3 0.0 0.1
10 | 52 ’ 1040.1 1039.7 1039.6 1039.5 1039.5 0.4 0.1 0.1 0.0
1| 61 1003.9 1002.9 1002.6 1002.5 1002.6 1 0.3 0.1 0.1
12 | 62 138 1009.9 1008.5 1008.1 1007.9 1007.9 1.4 0.4 0.2 0.0
13 | 7-1 1000.4 999 998.8 998.8 998.8 1.4 0.2 0.0 0.0
14 | 72 104 1006.3 1005.1 1004.8 1004.8 1004.8 12 0.3 0.0 0.0
15 | 8-1 1036.7 1035.8 1035.5 1035.5 1035.4 0.9 0.3 0.0 0.1
16 | 82 104 1041.2 1040.7 1040.7 1040.7 1040.7 0.5 0 0.0 0.0
17 | 9-1 / 989 988.8 988.4 988.4 / 0.2 0.4 0.0
18 | 92 207 / 996.4 995.8 995.5 995.5 / 0.6 03 0.0
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2 | 112 2] / 972.7 972.6 9724 9723 / 0.1 0.2 0.1
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24 | 122 2 / 975.9 975 9747 975 / 0.9 03 03
25 | 13-1 / 960.8 959.2 958.7 958.6 / 1.6 0.5 0.1
26 | 13-2 >4 / 978.6 976.7 976.3 976.2 / 1.9 0.4 0.1
27 | 14-1 / 961.3 959.4 957.7 957.4 / 1.9 1.7 0.3
28 | 14-2 >4 / 967.8 965.6 963.8 963.5 / 22 1.8 0.3
29 | 15-1 / 989.1 988.1 987.8 987.8 / 1 0.3 0.0
30 | 15-2 203 / 978.3 977.8 977.9 977.8 / 0.5 0.1 0.1
%3
7 FESEETATRY / of LR E < 20 % BTN /h | /KA E > 20% e IR /h &
1 40cm*30cm 2.0-2.5 25-3.0
2 40cm*15¢m 2.5-3.0 3.0-3.5 ABIBEFPRE SRS
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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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22 LT B EFH PLC iz AE
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K, ESWMURES AR T, e d iR mfaett.
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b, PLC #HI A AN THFEE G SEENEEIRE D, K7
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Experimental study on recovery of molybdenum leaching
from iron molybdenum smelting dust

Qiang Wang Zhenchuan Liu Xiang Dai Defu Xiao Yong Li
Sino Shaanxi Nuclear Industry Group 224 Brigade Co. Ltd, Xi’an, Shaanxi, 710024, China

Abstract

In order to realize the efficient recovery of molybdenum resources in iron molybdenum smelting dust. In view of the material
characteristics of ferro molybdenum dust with fine particle size and complex composition, it is difficult to separate and recover by
traditional process. The relevant studies on the amount of NaOH, leaching time, liquid-solid ratio, NaOH concentration and leaching
temperature were carried out. The results show that the molybdenum content in the leaching residue is 2.82% and the leaching rate
of molybdenum is 90.98% under the leaching conditions of room temperature for 4h, liquid-solid ratio of 1.5:1 and the dosage of
leaching agent NaOH is 250kg/t. The secondary recovery and utilization of molybdenum resources in the ferromolybdenum smelting
dust are realized. This study provides relevant reference for the comprehensive recycling and utilization of solid waste resources.

Keywords

Molybdenum iron dust; Leach; Comprehensive recovery; Orthogonal test
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Application and Performance Evaluation of Green Solvents
in Petroleum Product Refining

Heng Zhou Qihui Zhang Zhangsen Chen Liwen Huang Zhen Qin
Zhejiang Fangyuan Testing Group Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

With increasingly strict environmental protection regulations and the in-depth popularization of the green development concept,
the petroleum product refining industry is facing the transformation pressure of high pollution, high toxicity and difficult recycling
of traditional solvents. Green solvents, with their advantages of being environmentally friendly, safe and efficient, and highly
sustainable, have gradually become a research hotspot and application trend in this field. This article systematically expounds
the current application status of green solvents in the refining of petroleum products, covering core links such as desulfurization,
denitrification, demetalization, dewaxing, and the improvement of refined oil products. It focuses on analyzing the structural
characteristics and action mechanisms of typical green solvents such as ionic liquids, supercritical fluids, deep eumelt solvents, and
bio-solvents. From the dimensions of solubility, separation efficiency, cycle stability, environmental impact and economic cost, a
comprehensive performance evaluation system for green solvents is constructed to explore the adaptability and application limitations
of different green solvents in various petroleum product refining scenarios, providing theoretical references and technical support for
the green transformation of the petroleum product refining industry.

Keywords
Green solvent; Petroleum products; Refined application; Performance evaluation
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Study on Strengthening Mass Transfer and Selectivity
Optimization of Nitrification in Microreactors

Kui Tong
Jiangsu Yabang Wal Dye Co., Ltd., Lianyungang, Jiangsu, 222000, China

Abstract

As an indispensable key unit reaction in the field of fine chemical engineering, the mass transfer efficiency and product selectivity of
nitration reactions directly determine the economic benefits and production safety of the entire process. Traditional batch reactors,
limited by their macroscopic scale, commonly suffer from inherent defects such as large mass transfer resistance, uneven mixing,
and significant temperature distribution gradients. These issues easily induce side reactions such as over-nitration, oxidation,
and positional isomerism, leading to a decrease in the yield of the target product and the accumulation of hazardous by-products.
Microreactor technology, with its enormous specific surface area and excellent heat and mass transfer performance brought about by
its micrometer-scale characteristic dimensions, provides a revolutionary solution for achieving orders-of-magnitude improvement
in mass transfer coefficients and precise dynamic control of reaction parameters. This paper aims to systematically analyze the
intrinsic mechanisms of mass transfer enhancement in nitration reactions within microreactors. From three dimensions—flow pattern
evolution, dynamic behavior of phase interfaces, and microchannel structural parameters—the leap path of mass transfer performance
is deeply revealed. Meanwhile, closely integrated with the intrinsic kinetic characteristics of nitration reactions, this study elaborately
explores the synergistic optimization effects of multiple strategies such as precise temperature field control, instantaneous adjustment
of reactant ratios, strict residence time distribution, and extreme intensification of micromixing on product selectivity. This research
not only clarifies the scientific principles of microreactor-enhanced nitration processes at the theoretical level but also provides a solid
theoretical basis and practical guidance for the efficient design, optimization, and industrial scaling-up of nitration processes in fine
chemical engineering.

Keywords

Microreactor; Nitration reaction; Mass transfer enhancement; Selectivity regulation; Micromixing; Process intensification
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Analysis of Welding Quality Control in the Manufacturing
Process of Large-Scale Chemical Steel Structures

Yingyi Mo
China National Petroleum Corporation Sixth Construction Company, Guilin, Guangxi, 541004, China

Abstract

Large steel structures in chemical plants have the characteristics of large size and complex and harsh service environment, and
welding quality is the core guarantee for their long-term safe and stable operation. This article analyzes the key characteristic
requirements of welding quality (bearing capacity, sealing, corrosion resistance), systematically sorts out the selection and
management of raw materials, personnel qualifications and skills, process management and execution

Keywords
Chemical steel structure; Welding quality control; Non destructive testing; Process evaluation; Intelligent monitoring
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Study on the Importance and Strategies of Constructing
a Dual Prevention Mechanism in Enterprises with Major
Hazard Sources

Zhujin Tang
Jiangsu Ruijing Safety Technology Co., Ltd., Yancheng, Jiangsu, 224000, China

Abstract

Work safety is an insurmountable red line for the development of industrial society. Enterprises with major hazard sources, due to
the high energy and high risks inherent in their production activities, have always been the top priority of risk prevention and control.
The traditional safety management model tends to focus on post-event response and rectification, and has limitations in the initiative
and systematicness of accident prevention. Faced with increasingly complex production systems and strict regulatory requirements,
promoting the shift of safety management to the front end and establishing a dual defense line of pre-event prevention and in-event
control has become an industry consensus and policy orientation. The dual prevention mechanism, through the organic combination
of hierarchical risk control and hidden danger investigation and rectification, provides enterprises with a structured and process-
oriented safety management tool. This paper aims to deeply analyze the special significance of this mechanism for enterprises with
major hazard sources, and systematically discuss the key strategies for its implementation based on management practices, so as to
provide reference for relevant enterprises to improve the scientific and precise level of safety management.

Keywords
Enterprises with Major Hazard Sources; Dual Prevention Mechanism; Importance; Construction Strategies
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Application of Chemical Process Intensification Technology
in Safe and Efficient Production

Huixing Chen

Lianyungang Xinjiang Environmental Protection Materials Co., Ltd., Lianyungang, Jiangsu, 222000, China

Abstract

As an important means of improving production efficiency and ensuring safety,chemical process intensification technologies have
been widely applied in the chemical industry in recent years.By optimizing reaction processes,enhancing energy efficiency,and
improving equipment operation,intensification technologies have significantly enhanced both production efficiency and safety.This
paper analyzes the definition,development history,and main types of chemical process intensification technologies,discusses their
key roles in safety and efficient production,and provides a detailed introduction to commonly used intensification technologies in the
chemical industry,such as ultrasound and hypergravity,and their applications in different fields.Overall,the promotion and application
of chemical process intensification technologies have not only improved the economic benefits of production but also contributed to
the sustainable development of the industry.

Keywords
Chemical process; Intensification technology; Safety production; Efficient production; Technology optimization
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Research on the overall safety planning and layout of
chemical industrial parks

Zhiren Li
Xinjiang Chemical Design and Research Institute Co., Ltd., Wulumugqi, Xinjiang, 830013

Abstract

With the continuous expansion of chemical park scales and the increasing safety risks,the safety planning and layout of chemical
parks have become key issues in ensuring production safety,environmental protection,and social stability. This paper starts with the
basic concept of chemical park safety planning,elaborates on the goals and significance of safety planning,and analyzes the main
challenges faced by chemical parks in the process of safety planning.Through this study,the aim is to provide theoretical support
and practical guidance for the safety planning and layout of chemical parks,promoting continuous improvement in park safety
management.

Keywords

Chemical park; Safety planning; Safety layout; Risk assessment; Intelligent monitoring
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Analysis of the Operation Effect of the Wall Tower in the
Continuous Reforming Unit of Dongfang Hualong Group

Yonggang Zhang
Shandong Oriental Hualong Industrial Trade Group Co., Ltd., Dongying, Shandong, 257300, China

Abstract

This study investigates the application of the wall-tower in the continuous reforming unit of Dongfang Hualong Group. Through
analyzing the wall-tower’s working principles, operational methods, its role in the reforming unit, and operational performance, the
results demonstrate that the introduction of the wall-tower significantly enhances product separation accuracy and target product
yield while reducing energy consumption and operational costs. The structural design of the wall-tower further improves the overall
performance of the unit. This research provides theoretical basis and practical guidance for the efficient application of wall-towers
in continuous reforming units, which holds significant importance for process improvement and energy conservation in the refining
industry.

Keywords
Intermittent Tower; Continuous Reformer Unit; Operating Effect; Separation Efficiency; Energy Consumption; Production Flexibility
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Energy efficiency improvement and carbon emission management
strategies for large-scale industrial parks

Lin Zhang

Xinjiang Jiayuan Energy Conservation and Environmental Protection Technology Co., Ltd., Wulumugqi, Xinjiang,
830000, China

Abstract

As global attention to carbon emissions intensifies,large-scale industrial parks,as significant sources of energy consumption and
carbon emissions,face the dual challenge of improving energy efficiency and managing carbon emissions.This paper analyzes the
current state of energy consumption in large-scale industrial parks and the main challenges they face.It explores the application
and innovation of energy-saving technologies,intelligent energy management systems,and renewable energy in enhancing
energy efficiency.Furthermore,it examines carbon emission management strategies,including the application of carbon reduction
technologies,the implementation of carbon trading and carbon pricing mechanisms,and the exploration of carbon capture and storage
technologies.

Keywords
Energy efficiency; Carbon emissions; Intelligent management; Energy-saving technologies; Green transformation
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Research on the optimization of safety design system
management in chemical construction projects

Chenglong Zuo
Sheneng Environmental Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

Through analyzing typical production safety accident cases in chemical construction projects, this study reveals that effective
safety design management in new circumstances depends not only on the professional competence of design firms but also on the
legal compliance capabilities of enterprises, contractors, supervisors, process package suppliers, and government safety regulators.
Addressing common challenges, we develop a problem analysis framework based on management synergy theory. The paper
proposes innovative strategies including establishing goal coordination mechanisms, optimizing resource allocation, refining process
control systems, and strengthening regulatory frameworks, offering fresh approaches to enhance safety design management in
chemical construction projects.

Keywords
Safety design; Management coordination; Optimization strategy
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Research on the construction and optimization strategy of
nuclear power construction safety management system

Zhao Chen
CNNP zheneng Energy Co., Ltd., Ningbo, Zhejiang, 315700, China

Abstract

under the background of “double carbon” goal and accelerated construction of new energy system, nuclear power, as a stable, efficient
and low-carbon base load energy, its safety has always been the core issue of engineering construction and social governance.
Compared with conventional energy projects, nuclear power construction is characterized by highly complex technical system, long
construction period, many participants and high coupling degree of risk types. Failure of safety management in any link may lead
to systemic risks. Therefore, this paper takes the whole cycle of nuclear power construction as the research object, systematically
combs the stage characteristics and risk evolution law of nuclear power project safety management, and based on the analysis of
the deficiencies of the existing safety management system, puts forward the construction framework of the whole cycle safety
management system with risk orientation, responsibility closed-loop and digital support as the core, and further puts forward targeted
optimization strategies from the aspects of system mechanism, technical support and organizational support, in order to provide
theoretical reference and practical guidance for the modernization of nuclear power project safety governance ability.

Keywords
Nuclear power construction; Full life cycle; Safety management system; Risk Management

i g 2 F T S B R 5L E R 5

Rz
HARZITREREIR A TR A E], HE -, WL T 315700

=

BB AAFSHAGERAR A mBEMEGTRT, e EARE, Sk, WRGENRER, R4 R I RERS
AN, MATHFARELE, BOEXAARRKRAZELL, 2% ARk, A5EK 5. REEDHBE
BB R IR, AR R AT AT L RAGER S, BRAIABEEZLRANARTRITE, 2AAREE
W AL A I N AR IE S KGRI AL, AR Z2ERRAREG A E, REARGF& ., TERRFHF
LA AR R LEERAMBER, F—F AR AN HR LS B SURRES E @R R A b ey AL 5K
wg, VARIAAZ E LAR R AS AL ) IRALRAL b A b5 si k45 5]

K$EiR
P A LG RN RAFRER; REAEH

3y I .

P TR R A FAIE SR, 2 iR 2 IR A TR R S M BT
SRR RS TR S, WABNL o e o o sy e
Izl HATRRSAATIE. AR I b e T EA
1K, BB, MR, T TERONE o o s p e e
MRS ZIHE AL SEICED, FRUBTED gyt s Tamsiimitia i 0on TH 4Ry
H BB ENEEERECUE RGBT oy s s T ORI B e B R,
PR, AT SNSRI, BREATR 4 ity ovarmiginoc o NGB RBISIO ),
PR IR LRI, EROVRS LERERIOREL oty p it R e MO B, FoREO T
S R SIAR, $5 E —ERA
ARG, TR KR W e B P
st

—

(EEE AT BRE) (1991—) , 55, PEKEZRA, K
B, Tielh, MBZBaR. L2281 ZBHR.

132



UIHEARERM - $02% - £ 068 - 2025 12 A

MWEREWE, £RANZeEBACREANRGEFES
M4, B e MR e BB TZeMAZE—HER,
FIHEEN RGNS, (EERTEEEER. Tl
R, Rl eE EEd B p B
HIEASTHEER, WERERR., SN BEL
Lefstilise, LIS RSB E AT a et .

2.2 ZREIRTE BRI REHES KR EN

R A RN BAERAES) . B E AN
HHRAAREESR, ZEERLMEIBAHIES e S
{23 BTSRRI S A7 IO Bl 24 H i e AN Bz Sk A5
AE, JHRER, R EMER L RN — BifE, R
A8 TR TR IR, BB SIS IR L. it
HrBoR e R IA TARSCRFL R CHEATT, RSk

B TURBE ST
TSR LA

s T BN 2 MG B b BRI, s el
i TR NER, LSERAHTE SR T
N, SR SR A TAT AR S B R . dE
ANEREIHETIE, TREAGRESERERAIESET,
AN, REEIE M A DR ER YA eS| R #T e kg
o R TIRUSFEH B R TREEEASLASERL, (HERL5E
B e R R RSzl s
TTP e RN, it — P R RS R A B2 e N
FHIE SIS FROEE N, B & IS B B i 2 e R
BEATIELN, 3 1 R

SIDFUERERL, BERERERA

®1ZEEREFRARMENRENRFESEEER

ENES FEH AW AHE 4 R SR AT
e | THEGIE. MR Al | RISl FRREEIRE. | NG, 2 FRE. 2T
AR RS o T . e O

Tt BEHURF A PR PES ARSI
——— RO, GG R | TR, BRI, | et TR, G, i
<l Y] WL T ST
—— PN T . O, TR | Sl k. SR | WA, S TR BN
< 2 R BUR[ BT
b | ROBA. DDRERIE. AB | RSSO, RIS AN | BRI TR AT . e
IR EREThE - " P
R XU WAL oAl
| TR weEER . B L . R TR | eI R BT
TR SR | %ggx o N @Eizéiig&L AT
=

3 REZIRE AR E XM SIS EIE B E
I
3.1 KRB EIREE XK RS G HFHE

MR e N AR AAE, TR ASEE
etk HPEIR 2 BEIMEDS NN A e ML R E IR
RRFI RGNS . M TRRRME, ZEEH A% . W
B NACERIESE L NaEBA T RS, (BRI
THERPEEIE T w2, AP n] BT RGO I H AR
Bt R PEREESHERIN A . SRR A L2 THA
Mo L L ZI5 A, BOARRE e — R LI T
NI SRR P

TEETRR, A%l R 2 S AR ARG,
Wb AL, i TRENEROERAHTEE, e
EHTHERARIR, HRZR— e B3t
AU, WETERE IR AR B4 B B A
KEELFAEES, GBI, BIHIXGEH R ]
REAE IR SSEE P b B R, SRS RS RN R
1.
32 PUTRHEEBRZEEERFER SR B

MEEERIEILE, SRR IR L 2 TR DA Bk
EAE, SFANDRARNRBEYEH . —T7H, 24

HHIEAEARY B AFEENRREISR, TSR yrE
TERR 2 BR AR BE TR AL it TR By BRI IS
TR CHIRLERT. PUTTERE” RBRTSIREE, S5—T5T, 4
ETH 2R i W SRR, WX REhE TR R
BOWREN AR, MELUERNAZHE TRESENMEL ., meeEK
HUBLSERE K

SN, EEZEERINET, LetHER oA
T S, e TR E EE szl g, e
R o LR NS T B R Z AR LR R e,
ETREHREET, ZeEHEHN%. AIIHTEeE
FRGUIE RS . RIS AT ER R, RS
e A S E PR AN ER ST, S kshshlmE
BNATRAVREAL

4 ZBEEAHLEERRNNREEHE
EXBER
A1 ET2EGRAPRANRZEEEBER2FNE
B4

IR RIS L e NG B e T . SHERRE DL
MAETRER S EERRE SIFHE, gt Mg TR R
RGBS T BEA R OIS, MAZR TS
Sk ay EIETE (Life Cycle Management, LCM ) (i AHI% ,

133



WIHARERE-$02% - 5064 -2025 412 A

Xt bR BTN SEARSHEI T 2R R
DI BN s 2 R, 1B e FEDR IR AT
Elokse. THESIT. b TN SIEREIESE s 0,
e o s == == L VAR [T 11 o1 AN O 22
ERRZEE b, 2 RZ e R A RIS
( Risk-Informed Approach ) 54532l ( Defense in Depth )
FNR RN A, i AGERBGIRE . e T Mk
BRI R, RHR L EBREARTIT . A5
O TREETREOR . A, B B2 2 TR I,
Hll, HCRAT—PYBOER LRk . LeB S aE
TR S BAR B SIEAA 35hAK ,  MITaE g 22 sl
N B R & AR E Y,
42 ZREELFAPLEEBERENROENER
MIRRAVARE , A% 4 22 TN B B PRI
A DHERAR . SRR R BER SRR A TR
[FfaRk. H, Za AR e AP ERa,

FERBTBE . DLt filtahs, Hild EHR i
EYNES S

THEAR AR REE ARG ROEITRASEEM, ML E
N, BAmRATE . B L. WM BN S ARTE AR ENY
Bz s DS, ERETET . O 5
Heo EEEHIARNITRET RIS, &itaE ., e
FMHEIA . SRR TRt B SRR DERTY,
IR R SRR U HI SE I 22 BR RIS S BORSE
HEEREAERABITEZRE, M&EGEH BIM, 5
RS VFEERLERERAR, LRLedRrEE
. NEIRSHEIESRAN S RS RE T
ERERN ARG, ATERERE . etz
EE AL LET AR, A T HE— DI RS 2
SETRAEAR AN B CHEE A S HETINT, BIMITEL
Kl ARG 5 S SR Rl i S A e A AR R T 1

T B A% L RIS T S S R AT EDR A Al L

B, sk 2 o,

R2ZBERLAPREEERRNMBRERSEHESR

B TR GHE LEREE Ty

g | | TSR AR, | S E R R || ST SARHRILIE, AR A,
B AR L e U

e | RIS, AT, | NGREIL ., B0 | RAEATT. B WAL, KA
e g AR

T | PP, TR, | TR MR | 6T ARGt X LRI,
TR 7 A ST

R SEE | RN, BRI, AU B BT | ey e B e IR

R HEFL
R R m%‘%ﬁgmuﬂsﬁ T AT zgi;?izmﬁ Tl

5 &g
BHELZLEHEE -aEERNAZ TR, K
A B T A REAS M 4 A R TL b TR IR IR 5
Rl Asame iz i e M BTN . W
FHIEM R AP RS0 HT, $RH TDUG S FAISHE
HERARDIVE R AIEZR, MBS T A ABICE!
AR LA SRS o
Sk
(1] B, ER, m /N, 5 DL = 7 5190 4 s i
15— 5 s A P A 22 e SO ot T A SRR D). 4

134

,2024,(12):25-31.

2] Sy @ e TR P L A (R SIS [1]. 48,2024,
(10):50-53.

3] B SIRATER E S FR I AR e ) 2 el
(1] EE77,2025,45(2):174-174.

[4] il Zmae. TR A A% i 20 4 UG PR B 5T [ D] I I RHE K
*#,2023.DOI:10.27380/d.cnki. gwkju.2023.000904.

[5] BT AL &I R EIETH a8
i S R, 2024,(13):68-70.DO1:10.13535/j.¢nki. 10-1507/
0.2024.13.20.



AIRARENA-802% - F 068 - 2025 F 12 A DOT: https://doi.org/10.12349/cta.v2i6.9621

Stability Technology of the Intrusive Body Wall in the
Chaerbake Formation of Shunbei Oilfield (New Paper)

Congbo Wang
North China Engineering Company West Branch China, Bayingolin, Xinjiang, 841600, China

Abstract

Shunbei 85X well is a fourth level structural exploration well deployed in the north of Shunbei No. 8 strip. The third section of the
well, 8006~8018.2m, shows diabase with high density and hardness. During the well opening process, the wellbore becomes unstable
and backfilled. This article investigates the collapse mechanism of diabase, analyzes the difficulties in the drilling construction
process, and formulates targeted measures from the aspects of screening drilling fluid additives, optimizing performance, and
optimizing drilling technology. Finally, the diabase section was successfully drilled and the completion operation was carried out.
The smooth construction of the diabase in the third section of the well avoided the need to activate the five level wellbore structure
plan, achieving a win-win situation for both parties; At the same time, it provides good reference significance for the subsequent
construction of wells such as Shunbei 6X and Manshen 802X.

Keywords
Diabase; Pressure bearing; Wellbore stability; Shunbei Oil and Gas Field
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Review of the Types and Application Scope of Phosphate
Food Additives

Zhaoliang Ding
Tianfu (Jiangsu) Technology Co., Ltd., Lianyungang, Jiangsu, 222113, China

Abstract

Phosphate-based food additives are widely applied in modern food industries due to their stable physicochemical properties and
multifunctional characteristics.These additives play a critical role in improving processing performance and product quality by
participating in buffering regulation,metal ion chelation,and structural stabilization within food systems.This study systematically
reviews the major types of phosphate additives,focusing on the functional differences among orthophosphates,pyrophosphates,and
polyphosphates,and examines their technical roles and applicability in the processing of meat,aquatic,and baked food products.In
conjunction with specific food processing requirements,the paper further outlines the application patterns of phosphate additives in
quality control,stability maintenance,and formulation compatibility.This provides theoretical guidance and practical references for
their scientific selection and standardized use in the food industry.

Keywords
Phosphate additives; Food processing; Physicochemical function; Application scope; Quality control
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Analysis of the Current Situation, Hazards and Safety Risks
in the Design and Production Stage of Mechanical Equipment

Fei Cao

Suzhou Kehuan Environmental Protection Technology Co., Ltd., Kunshan, Jiangsu, 215332, China

Abstract

China’s industrial development has driven widespread application of mechanical equipment, yet it has also led to increasingly
prominent safety incidents that endanger lives and hinder corporate growth. Based on 2025 data from the Ministry of Emergency
Management, this paper analyzes the current status, types, and characteristics of equipment accidents, delves into root causes through
case studies, and focuses on identifying safety hazards during the design and production phases to provide evidence for source
prevention. The research reveals that the core factors contributing to frequent accidents include the absence of design standards,
inadequate protection and ergonomics, non-compliant production processes, materials, and assembly debugging, as well as loopholes
in safety management and supervision.

Keywords
mechanical equipment; safety accident; safety hazard; source prevention and control; supervision loophole

PMIZFSHIR. BERITEFHRZTERERHT
#

TNERERAR B IR AR, i - {75 il 215332

m =

PEI VLRIV EEG) 2R, LR EAFREBLRE, RRANAG, MASLEE, AXETREE
AR 2025 FHIE, SAREFHRIVK, EBEHSE, SARDEARBELRR, LRI ESHENELBE,
KB EIRARYE, BTRAY, Rt ERE . BHREANIERL, AF LY, 8. ERERAAL, ARELAFE
WERR, L2 EHRL OB CEE,

KA
PR ZeFH; RelkE; Rk, KRR

1. 5|18 12 RENX
N ATFF I AR P B A IR R S OB RS 12,
. 5

RIS SR RIS b B B4
WSRO, WD BT-, S AT
SR . (AR | SRR DI
PEBURITL KT KR BN kg1 g, T s BRI, BRIRETIR, SR
5300 ABEL, £ 2023 A LTF 0.6% i 200, Sy 0 IR
BTG RN TSR HIORG 2 RSN SEIR
B TS, SPAURGES 124, BOE 115 A s ‘

\ LT 20 RARTHRRI
A TR EE. B, R e ) LI e s e R
BRI LS, B BBIE DS BG4 5 Ly M CEN i CENELEC

IR A bR T . DS 2,
Wi, RS, AN AT . AR TR,

~ - BRI R G Tl e S R AT E
[EEEM] B (1986-) . 3, PESTHMNA, & (2 ENEE T e T , DRI e e i)
B, T2, MBIz BEHA. RS &2l ) RO R, TERER . 745,

WU &2 DA =R OEE R, T2 BT 2400+
B HEFTR R, (BRERET IR 22 e X, AR AU Tl S
S B A S AR, PR TS 2025 EEERE Y, 2024 4E

142



WIHARERR-$02% - 5064 -20254 12 A

AR = RSy, BRI, ENEESEE L
M. TALFLZS NS RES AT E, Bassaitie. fkk
T, R ZeHl A SN, RS attbE.

2.2 PR R IR

(1) EHFrbRAELAZE (1SO ) SEPRH T2 54 (1EC)
HilE 2 IERRrE, BVEREE, T2, FisSEaTy, ##
Pl g e e T F R ERRT 5, 2 1SO12100 AR T HLIR
2T I RS A S P2 R

(2) hER R AERRE, EEEEEEERSIT
bR, R IR A bR 7=, SRR A e
AKO¥, RSN E R LT . RS SE AT R
YLK, RN, FREFETREE IR A . eI, B
MbseEEH, EErhhRESw et
2.3 BB R IR

(1) ESMEFERBEER ST (FTA) | KdEl5
SMASHT (FMEA ) S5057 5I0ris s il $RHEFp i ;
ol R TR 24 TR A (OHSMS) , Bl 5eE
HIEE . AHRETE . SRR K SE

(2) ENSEEEENE, SEREIgITOTassE
MRS, RETeRE . HIEEL. SR LIRS
FRH RS, [FRTEERER I E | YRR R SR A
Bt ¥,

(3) S RIEARE: SIS SR
FIRVERF TR Z ZE0REE, BRI, #i
ARFAPERR FE 0 22 4 S A S 2= IR o3 J5 TR R A R
Tk
SMRAE
3.1 RA*

(1) Z=FIME: WEBFRREDAT “6.217 iR
U= =G, oirEiad . BN BRI SHEAE,
WA A AR AT HO RN, AR 2 e R R (3t
BUSLARE

(2) XHEERFITEE: S E PRI & 2B Fe:
A PRI N SO R A, O WTIERIECR . BRbRGE . B
BANZESR, &y, BEESMEHEE Y, &adhEE
TR A ) 22 4 TR

4 I EERRRERRESHT
4.1 HiZ B EMERRTR
411 FRNEHEA

(1) BUMGE R WA SR, s sl i
Gitipkkidi . B, BALFOE, bR, R T, BYE
KBRS, B25 1R NS,

(2) SRS EUS R IR, s, 8. Fhs
ARG 5 | %k |« IR e B, Z IR &S E B
TR RIS, SR E R A A G T,

(3) KKIBIEHEHERE SR, BBSEREE, &

IR KAE . BT RER N ks (b TfT
WA R B AT SRS A S Tt , Rk A kR A
G5 & B,

(4) PRIT S RIS EASIIE . BRER
LTEL, AR ENBERRE AR . I AN MBI T
HREREE, HR]eEmiiR & A
4.1.2 FHAFESHT

(1) =EVE: S mis&ifE., SRS AR
WIS [, BRAEA BRI, A SRR RS
it

(2) ™EVE: EMSERAREGSRIET, SEukes
FA5: . Al A=Ay, ISRTRES A E e, 59t
KIFRIZES,

(3)EE M oMl N2 TR & A G,
FRHHMRERE, BRI B

(4) ZFEME: HHESANREIURGE . AR, k
JTIRES L2 RG], REAEBSEHIORE . GE N E
ZERTE, WINTRHEEE.

(SHNAEEET: BEASGEIRE e miRHEs .
FRERE, DIETRA SRR EHEEASIAZINL, &5k
M LR
4.2 BBVEHRGIR BB
421 F#l—: BT AR HMAG F FH

2024 96 H 17 H 16 s 58 43, KL -0 B A& 42 )4
PEE RIS, EREN ARSI A BT IS S fii,
RS IR T LSRR, SRS SR AR S
B2 17 B 25 S0 L B, 18 It 28 BRI ET .

HWEERERR AN B eI, SiEsSE
it AR E ;MR R R AR S e e f =
IRTHE, ZaEEEIE S, IpRE RN, Hikds
TR EAGHE, iR ERAEER.

R EH RN T4 L R, a2 e FH
B, bR T2efE sl ubiksbhiirsEEikt, wik
BHPERG DRI e nsE , MIHIEEMERE, SiEL
LA
4.3 FEHUS R HIRK 5 F 0
431 ARG T HEERE

WM& O AR A R EEN R, SiEsEdT.
B Pl S EGE R, A BEE NA Gk
IR, TeEDENRE ) . IR R
4.3.2 LMK IFAE

WU E A S B 2 BRI

(1) BEETIRSLEBRUAR.: G iSRS B,
KRANE RSB TG, i DS e
SRR IR

(2) A= Emih: BRUG ML ETER, AMUE
PR BN, W R]RER A Al E 2SS, [
IFEE R AT, T EiS FE e,

143



WIHARERE-$02% - 5064 -2025 412 A

(3) ez A S ETi T MRS AR
TR, IS nTREMIGITECAL S . RS, ARSI, (55
BRI MK o
433 A4 HmHR

WU SFb 215k 2 B O S -

(1) M FEERSe: SRR A RS,
SMEMIIESR, BFEIGETREGETE, BEF=MiHE .
AR AR S 3 T . SRR A,
s E A SR RH T

(2) TERZH N B ™ E ST RES |2 Ak
BT R R, SR O T AN R S
FE, E I E PR A S ), BEAS TR AR R A TR .
51 FZITEFMEBREEERN
51T EERERE
511 ZAAFAEHIERE

BRI B B BOR P RS B 22 A PR,
SEIE RIS SR LA AR = R o (Bn N R RS Al
ARFEEPRIACE B TRES SR, NIEFRRE XS
5.1.2 &4 b P 8%

i E R AR E A R e E R, Hik
TIARGHL, BB, B 5 AN IS E s
BEfreE BT eI, i NROR TAUMEE B (UC & 18 S,
T Se e TR E X B,

5.1.3 AMTFE S # & R b

WM& S THER I BN LR EE, 555
PENGUESS | IR EE, IR SRS, AN TRR2A
Rl Bl e st LA R ER G NIRRT OFRE A,
TREEIRIERTIE . S22 a,

5.2 A HIEL B R £ B
521 HF# I L REiH

FIEIAT L2EASH, EEEA™, S58k&®E
W EAREE . nIEEEE, CEEIMAR e ERE. filiE
T2 DR Skae, misdshl R b= L 2%
O EE AR I ABEATER R IR G L2,
QNN LT RSB TR, SRR Rz,
BT, IBESHOEEARYS A IRETT . BIR, KENL
S R Y SRS S A I 2 R, (3 AP ] AR LS |
KB TR EIAR R . J R SEE T
RA, FEMEERIEA T R m e Hn g, S S EERER
bRy RN LRI SRR IE AT T, RS2 v
BENG IR AN S ATy, N2l
522 MHHE AR S

MRS F B AN & 0 22 et g 5 E Ay,
TSGR AL . Lo EREEDR S e %, AP EORR
FE. B MR SRR AN A RS | 4 &2 2o A ln] i,
L ATERAS Hit S ikt iU gapirR
TR R L, SIS, (b Tk dhse ., Bl

144

R AR B CP5 A, BTRES A . B ESEL
5.2.3 ¥ B Kk MLARAE

SEEOEATYT R, BB RURE, R AR
FrEtist . ZERCRIBR AR | R AR AR S . )
AH S R BRI, AR RBRA E e TR A
;AL S ENE e AR AR T, B ieiashal
Wrsd, SlATPESN, EEIAT BRI ERERE, R
ANREESHIEERNR . WUFEREL . TR A 2B
LEGRB, SIS SHIA B KR R Es |4
firE,, PHHPE B RAG A I S R HERE XU
5.3 £& &5 KERE
53.1 £ REIRZAE L ERTE

Al AT AE PRI B e PR N R A . SR
SRR, JE5 IR AR EEN, SEER IR SIS
LR PRSI R B E . S i RGN A e
IR, AREIEIELEENRE . AR NSRRI, S5
BT ETCER]E .
S532% =5 BEHEIRA

VAR ik s A e A R AR AT, AR RE M BT HE
R ala i, —ERE PR T AL eTh,
= R E AR R R T A e e A I BN LY SR
o H TRE M EIRS NG | IR TR 55y In)
DI ANEIES IR Tl , HILRE EEeas ), #rdik
BRI 5 RS R IR

6 HitE5RE

6.1 &it
PR EIURR A 2 S R/ INIE LS, 2024 R4 AR 312

. L300 A, DIWUGEELETN S, BaRkbE. ™

FHEERN, EERARGT . EBHRK MR R A2 5,

R OB R TR B ST R g A

JE . B RIESR IR, AErErh T2 PR SRR AEE;S

SEHEE =5 REAERN. BRSNS RRR

W, (B S SO R BRI AT B A E

6.2 BE
FRRFBEMM L&t SSRGS, EERE %

SR, A a AR e, ME=7

FREIRE . FRImRZS SRR, TR Mk &Ba R

Bhitas, AR QIR SRR, MWIRSEHIS, 2

FHTI R 2 27K

S 3k

[1] e AR RO R 2AFIEE. 2024 S ENT 224 F 04
TR [R]. 2025.

[2] ESNEHE S THBEM O (FTA) | KRR SO
(FMEA ) 7ES&FEibs b MR BER 0], Ebride s
AT TRRIATIS:.

[3] EBrbRdE(LAL (1S0) | [EFrs TZ5 2y (IEC) . HUMIAR
APl ARG ERFRAE [S].



AIRARENA-802% - F 068 - 2025 F 12 A DOT: https://doi.org/10.12349/cta.v2i6.9624

Effect of Pre-vulcanization Temperature on Film Strength
of Polyisoprene Latex

Zhaoling Meng Shihao Wang Jinli Huang Hongkai Lin Liuyang He
PUYANG LEXONSS POLYCHEM CO.,LTD., Puyang, Henan, 457000, China

Abstract

This study employed the equilibrium swelling method to determine the crosslinking density of vulcanized rubber, while evaluating
the pre-vulcanization degree of latex, tensile strength of rubber films before and after aging, and tear strength during aging. The research
systematically investigated the effects of pre-vulcanization temperature on the pre-vulcanization behavior of polyisoprene latex and
the properties of rubber films. Results demonstrated that the optimal film performance was achieved when the vulcanization degree
ranged from 110% to 180%, with the highest strength observed before and after aging within this range. At 40°C pre-vulcanization
temperature, the optimal crosslinking density and vulcanization degree were reached within 6 hours. For temperatures between 50°C
and 60°C, the optimal conditions were achieved within 3 hours. Notably, 70°C pre-vulcanization accelerated the reaction, reaching
the over-vulcanization stage within 3 hours. The study also validated the primary experimental phenomena observed during the initial
and later stages of rubber thermal aging theory.

Keywords
Pre-vulcanization temperature; Crosslinking density; Thermal aging
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Experimental and mechanism study of plasma assisted coal
liquefaction technology

Bo Xing
Xinjiang Hami energy and Chemical Co., Ltd., of national energy group, Hami, Xinjiang, 839000, China

Abstract

due to the growing demand for energy, coal, as one of the most important energy, has become the core issue of the energy industry to
realize its efficient transformation and clean utilization. The plasma assisted coal liquefaction technology is widely concerned because
of its high efficiency and environmental protection. In this paper, the reaction characteristics, product distribution and reaction
mechanism in the process of plasma assisted coal liquefaction were discussed from two aspects of experiment and mechanism by
using the relationship between plasma triggering the conversion of coal molecules and catalyst. Plasma discharge is used to activate
the free radicals with low activation energy in the process of coal liquefaction to accelerate the cracking and hydrogenation of coal,
so as to better promote the coal liquefaction reaction. The experimental results show that with the aid of plasma, the conversion rate
of coal liquefaction process is increased by more than 20% compared with the traditional liquefaction process, and the content of
aromatic and olefins in liquid products is significantly increased, which provides a new way and theoretical thinking for better design
of coal liquefaction technology.

Keywords
Plasma assisted; Coal liquefaction; Reaction mechanism; Free radicals; Liquid products; Catalyst; Energy conversion
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Application Research of New Quality Productivity in
Chemical Safety

Cong Wang
Sheneng Environmental Technology Co., Ltd., Hangzhou, Zhejiang, 310000,China

Abstract

This paper addresses challenges in traditional safety management models within the chemical industry, including inefficiency,
delayed risk identification, and information silos, while exploring transformation pathways for production safety driven by new
productive forces. Selected benchmark enterprises demonstrate significant improvements in safety management efficiency through
key technologies such as intelligent monitoring and inspection, Al-based risk alerts, digital twin platforms, and smart emergency
response systems. These implementations resulted in an average 65% reduction in accident rates and over 87.5% enhancement in
inspection efficiency. The study concludes with phased implementation strategies, top-level design, and data governance as critical
success factors, demonstrating how new productive forces can shift chemical safety management from reactive responses to a closed-
loop paradigm encompassing proactive prevention and intelligent in-process control.

Keywords
New quality productivity; Chemical safety; Artificial intelligence; Internet of Things; Intelligent inspection
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Research on Green Chemical Technology in Chemical
Engineering Process

Lin Su
China Chemical Environmental Protection Catalyst (Yulin) Co., Ltd., Yulin, Guangxi, 537003, China

Abstract

The application of green chemical technology in chemical engineering and processes focuses on mitigating environmental impacts,
enhancing resource efficiency, and effectively reducing pollutant emissions. Traditional chemical production methods no longer meet
modern environmental standards. By adopting green chemical technologies, we can achieve green transformation and upgrading
across raw materials, reaction processes, and catalytic technologies, thereby providing robust support for sustainable economic
development. This study analyzes the significance of green chemical technology in chemical process engineering, explores its
practical applications, and proposes strategies to improve its effectiveness for reference by relevant professionals.

Keywords
Chemical Engineering; Process; Green Chemical Technology
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Continuous multi tube coring technology for shale long sections

Ruigang Zhang
Sinopec Zhongyuan Petroleum Engineering Co., Ltd., Southwest Drilling Branch, Chengdu, Sichuan, 610000, China

Abstract

The Jingyan-Jianwei area is located in the southwestern part of the Weiyuan structural unit within the northwestern section of the
southwestern Sichuan Basin. From 2024 to 2026, following the strategy of “overall planning, phased implementation, capacity
evaluation, and regional exploration,” 15 exploration wells and 4 well groups were deployed. The goal is to submit proven reserves
exceeding 50 billion cubic meters by 2026, which will serve as a critical basis for confirming the reserves of the Qiongzhusi shale
gas reservoir. The continuous core logging construction for long well sections is of paramount importance. Through the operational
experience of multiple wells, a comprehensive and efficient continuous multi-tube core logging technology for long shale wells has
been developed.

Keywords
Shale; Continuous multi-tube; Core sampling; Tools; measures
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Research on High-Speed Drilling Technology in the
Jingyan-Jianwei Block of the Sichuan Basin

Huankun Qu
Southwest Drilling Branch of Sinopec Zhongyuan Petroleum Engineering Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract

The Jingyan-Jianwei block in the Sichuan Basin is one of the key areas for shale gas exploration and development in China, with
enormous resource potential, while also facing challenges such as complex geological conditions, high drilling difficulty, and long
construction cycles. Taking Well X as an example, this paper systematically analyzes the entire drilling process and summarizes a
high-speed drilling technology system suitable for this block from the perspective of integrated geological engineering. Through the
analysis of actual construction data from Well X, the significant effects of high-speed drilling technology in improving mechanical
drilling speed, shortening well construction cycles, and ensuring wellbore quality are verified, providing technical references for
horizontal well drilling of shale gas in this block.

Keywords
Rapid drilling; Geotechnical engineering integration; Horizontal well; Drilling parameter optimization
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Debris Retrieval Technology for Horizontal Well Horizontal
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Abstract

As a core technology for efficient development of oil and gas fields, horizontal wells have complex wellbore trajectories in their
horizontal sections, and tubular-cable composite debris retrieval has become a key technical challenge constraining production.
Existing retrieval technologies suffer from issues such as poor tool compatibility, difficulties in debris separation, and lack of
scientific guidance for operational parameters. Based on this, this paper addresses the core challenges of composite debris retrieval in
horizontal well horizontal sections by optimizing retrieval tool combinations, standardizing retrieval process design, and supporting
auxiliary operational technologies, thereby establishing an “optimized composite debris retrieval process.” Through laboratory
experiments and field application results, it aims to provide references for relevant personnel in the industry.
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Transformation and Upgrading of the Primary Brine
Section in Santai Co.,Ltd.

Xiangdi Du
Gansu Northern Santai Chemical Co., Ltd., Baiyin, Gansu, 730900, China

Abstract

As a pillar sector of basic chemical engineering, the chlor-alkali industry is pursuing sustainable development, with advancing
greenization, high efficiency, and intellectualization as its core direction. The primary brine process constitutes a crucial guarantee
for chlor-alkali production, where brine quality exerts a direct impact on the stable operation of subsequent equipment and the quality
of end products. To address the inherent issues in the original process—including insufficient capacity, low automation level, and
inadequate environmental treatment efficiency—Santai Company implemented a series of technological transformation and upgrading
measures. Specifically, these measures involve: installing an SST organic membrane separation system to increase the output of
refined brine, simplify the process flow, and reduce operation and maintenance costs; integrating a high-pressure water source into
the plate-and-frame filter press and enhancing its automation level to improve solid-liquid separation efficiency and reduce energy
consumption; and deploying new membrane bioreactor (MBR) equipment and automatic dosing devices to enhance the efficiency
and quality of production wastewater treatment. This transformation provides valuable practical insights for the green, efficient, and
intelligent upgrading of enterprises in this sector.

Keywords
Chlor-Alkali Process; Brine Refining; Process Transformation and Upgrading
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Removal Process and Quality Control of Impurity Elements
in Alloy Casting Aluminum Alloy Smelting

Chaowan Yang
Yunnan Wenshan Aluminum Co., Ltd. Wenshan, Yunnan, 663100, China

Abstract

Cast aluminum alloys are extensively utilized in aerospace, automotive manufacturing, and related fields due to their lightweight
and high-strength properties. However, impurity elements introduced during the melting process (such as Fe, Si, and gaseous
contaminants) can significantly impair the material’s mechanical properties and processing stability. This paper investigates the
origins and detrimental effects of impurity elements, while providing an in-depth analysis of the mechanisms and key applications
of critical removal processes including flux refining, filtration purification, vacuum melting, and gas shielded melting. By integrating
quality control measures throughout the entire melting process (source control, process parameter optimization, and product
inspection), the study establishes an integrated system encompassing “process optimization, process control, and quality assurance,”
offering theoretical and practical references for enhancing the quality of cast aluminum alloy melting.

Keywords
Cast aluminum alloy; Smelting; Impurity removal; Process optimization; Quality control
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Innovative Application of Electromechanical Intelligent
Technology in New Energy Equipment

Qiangqgiang Xue Limin Bai

Abstract

Electromechanical intelligent technology is an interdisciplinary system integrating mechanical engineering, electronics, automatic
control, and artificial intelligence. Its core advantage lies in achieving real-time monitoring, dynamic optimization, and intelligent
regulation of equipment operation through intelligent sensing, precise control, and autonomous decision-making. Applying this
technology to new energy equipment can effectively overcome traditional technical bottlenecks, enhance energy conversion
efficiency, reduce maintenance costs, improve operational stability, and drive the industry’s transition from “scale” to “intelligence
and high-end” development. This paper focuses on four core sectors of new energy equipment—photovoltaic, wind power, new
energy vehicles, and energy storage—to explore innovative applications and future development directions of electromechanical
intelligent technology.

Keywords
Electromechanical Intelligence; New Energy Equipment; Innovative Applications; Intelligent Control; Energy Transition
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Consideration on Comprehensive Utilization of Industrial
Solid Waste Resources

Tao Jia

Inner Mongolia Autonomous Region Industrial Technology Innovation Center (Inner Mongolia Autonomous Region
Science and Technology Testing and Experiment Center), Saihan District, Hohhot, Inner Mongolia, 010010, China

Abstract

With the advancement of modern industrialization, the volume of industrial solid waste has been steadily increasing. To address the
resource recovery challenges of industrial solid waste such as steel sludge in China’s steel production sector, this study employs case
analysis and field research. Using a specific enterprise’s steel sludge resource recovery initiative as a case study, it comprehensively
explores pathways for integrated industrial solid waste utilization, including optimizing upstream design, fostering technological
innovation, improving market mechanisms, and strengthening regulatory oversight, thereby ensuring the effectiveness of resource
recovery. The article primarily analyzes strategies for industrial solid waste resource recovery to enhance resource utilization
efficiency, reduce waste, promote sustainable utilization of industrial solid waste resources, strengthen environmental protection
outcomes, and create favorable conditions for the long-term development of industry.

Keywords
Industrial solid waste; Resource recovery; Comprehensive utilization
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Research on Resource Utilization Technology for Desulfurization
By-products

Chi Xu
Chaoyang Branch of Chongqing Yuanda Flue Gas Treatment Franchise Co., Ltd., Chaoyang, Liaoning, 122000, China

Abstract

Against the backdrop of heightened global environmental awareness and urgent demands for resource recycling, the resource
utilization of desulfurization by-products has emerged as a critical industrial challenge. As by-products generated during flue gas
desulfurization processes in coal-fired power plants and steel mills, these materials, if improperly managed, not only occupy land
resources but also cause environmental pollution. Recent technological advancements and policy incentives have driven significant
progress in desulfurization by-product utilization technologies, demonstrating broad application prospects in sectors such as building
materials, chemicals, and agriculture. Through continuous technological innovation and process optimization, the comprehensive
utilization rate of desulfurization by-products has steadily increased, providing robust support for industrial green transformation and
sustainable development.

Keywords
Desulfurization by-products; Resource utilization; Technological innovation; Circular economy; Green transition
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Joint Forecasting Technology of Short-term Load and
Photovoltaic QOutput Based on Deep Learning and Multi-
source Data

Di Ge Lekang Liu Junfeng Qu Meng Zhang
Xuchang Power Supply Company of State Grid Henan Electric Power Company, Xuchang, Henan, 461000, China

Abstract

Under the background of rapid penetration of distributed generation, enhanced power load volatility and accelerated diversification
of energy consumption patterns, the energy flow dynamics in the substation area presents a high degree of randomness and spatio-
temporal coupling characteristics, making short-term load and photovoltaic output prediction one of the key technologies to improve
the operation toughness and regulation precision of distribution network. The traditional forecasting method is difficult to describe the
nonlinear correlation characteristics of load and photovoltaic output across time scales and space sources at the same time, resulting
in a significant increase in the prediction bias in the high penetration photovoltaic scenario. The joint forecasting model proposed in
this paper is superior to the traditional single task model and single source data model in Mae, RMSE and MAPE indexes, especially
in the rapidly changing sunny overcast sunny weather conditions, showing higher robustness, and providing effective support for
distribution network regulation strategy optimization, energy storage scheduling, flexible load management and distributed energy
planning.

Keywords
deep learning; multi source data; station area load forecasting; photovoltaic output prediction
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