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Improve the Technology and Construction Quality of Civil
Engineering by Using New Materials

Yong Zhang
Sujiaoke Chongqing Inspection and Testing Certification Co., Ltd., Chongqing, 400000, China

Abstract

This study aims at some common engineering quality problems in the field of civil engineering, and introduces new materials to
improve the research. In this paper, we selected three different types of new materials for experimental comparison, namely, high-
performance cement-based materials, self-healing concrete, and nanocomposite materials. Through a large number of laboratory tests
and field trials, the influence of new materials on the process flow, construction speed and ultimate quality of the project is compared
and analyzed. The study found that these new materials showed obvious advantages in improving common quality problems such
as subsidence, cracks, and leaks, with nanocomposites performing particularly well in terms of strength and durability.The research
results show that the use of new materials can effectively improve the construction quality of civil engineering, improve the durability
of the project and reduce the maintenance cost, and give a new direction for the field of civil engineering.

Keywords
civil engineering; new materials; engineering quality; material characteristics; maintenance costs
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Research on Metal Material Corrosion and Surface Treatment
Technology

Fengling Zhang
Xinxiang Aviation Industry (Group) Co., Ltd., Xinxiang, Henan, 453000, China

Abstract

Metal materials in the use of corrosion and wear and other consumption, in which the corrosion mechanism is mainlylncluding
chemical corrosion, physical corrosion, and electrochemical corrosion, showing a variety of corrosion types. In order to ensure metal
materials can be used for a long time, in response to various environmental conditions need to surface treatment, improve material
performance.Therefore, with the continuous improvement of the technical level, the surface treatment process is also constantly
optimized and upgraded, as a metal material. Use and development to provide a certain help. The research work in this paper mainly
analyzes the corrosion mechanism and corrosion of metal materials erosion type, to explore the applied surface treatment process, in
order to provide a reference for the use of metal materials.

Keywords

metal materials; corrosion; surface treatment process
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Determination of Vanadium in Vanadium Nitrogen Alloy
by Ammonium Ferrous Sulfate Titration

Lin Wan Jingchun Li

Wukun Shares Manufacturing Management Department, Kunming, Yunnan, 650302, China

Abstract

With the company’s extremely efficient development pace, the requirements for daily inspection work are getting higher and higher.
Based on the national standard method, the chemical wet analysis method of vanadium content in vanadium-nitrogen alloy is studied
and developed in this paper. Some steps in the national standard method are optimized and simplified under the existing laboratory
conditions, and a large number of experimental analysis and comparison are organized to verify the feasibility of the method. The
results showed that the analysis results of this method were accurate, and the maximum deviation from the certified value of national
standard substance was only 0.16%. The analysis is accurate and good, the relative standard deviation is between 0.092% and 0.166%,
and the operation is simple and fast, which can meet the inspection requirements of the company.

Keywords

vanadium nitrogen alloy; vanadium content; ammonium ferrous sulfate titration method
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Analysis of Polymer Materials Based on Chemical Engineering

Youfei Cui Weihong Chen
Ningxia Ruitai Technology Co., Ltd., Zhongwei, Ningxia, 755000, China

Abstract

Chemical engineering polymer materials are widely used in chemical production in China, and their application in chemical
production plays an important role in promoting chemical engineering production. China’s industrial development speed is fast,
the demand for chemical engineering polymer materials is also increasing. In the production and use of chemical engineering
polymer materials, there are often some quality problems, such as the lack of high temperature resistance and easy aging of chemical
engineering polymer materials, which affect the performance of products. Therefore, strengthening the research on the analysis and
detection technology of polymer materials in chemical engineering is conducive to promoting the improvement of China’s chemical
production level. Compared with other types of materials, chemical engineering polymer materials have their own unique functions
and high irreplaceability, and have a positive role in promoting the development and technological progress of various industries and
fields in China. Based on this, this paper focuses on the analysis of polymer materials in chemical engineering.

Keywords

chemical engineering; chemical engineering polymer materials; application analysis
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Research on Recycling Technology of SiO, Dry Gel Based
on Material Engineering and Water Resources Engineering

Mingchuan Che' Zijing Wang’
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2. Jinan Hydrology Center, Jinan, Shandong, 250200, China

Abstract

Si0O, dry gel is a new material with a wide range of application prospects, but the waste material generated in the production process
is facing the problem of ineffective treatment and recycling. Aiming at this problem, based on materials engineering and water
resources engineering, the recycling technology of SiO, dry gel waste material was studied. Firstly, SiO, dry gel waste is treated by
physical and chemical methods to achieve effective separation and purification. Secondly, based on the characteristics of SiO, dry gel
waste material, its application potential in water resources engineering was discussed. The results showed that the treated SiO, dry
gel waste showed good adsorbability in the water treatment process, and had efficient removal effect on heavy metal ions in water.
Finally, this study proposed the novel use of SiO, dry gel waste materials to prepare composite materials, and verified the stability
and performance of this new material. It is expected that this study will provide an effective recycling approach for SiO, dry gel
waste materials.

Keywords
SiO, dry gel waste material; recycling; water resources engineering; adsorbability; composite material
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Research on the Application of Intelligent Chemical Materials
under Natural Gas Leakage Events

Yan Xin
Yantai PetroChina Kunlun Gas Co., Ltd., Yantai, Shandong, 264600, China

Abstract

As a kind of new energy, natural gas is widely used in gas power generation, urban gas supply, industrial production and other fields.
However, natural gas has flammable, explosive, toxic and other risks, and its safety management is particularly important. In natural
gas safety management, the choice of chemical materials to consider the nature and risk of natural gas, and the influence of chemical
materials, and the application of chemical materials according to the specific situation of natural gas pipeline and equipment, choose
the appropriate sealing, corrosion, support and other materials, to ensure the safety of natural gas transportation and use. Based on
this, the paper aims to explore the selection and application of chemical materials in natural gas safety management, so as to ensure
the safety and reliability of natural gas safety management.

Keywords

natural gas safety management; chemical materials; selection; applications
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The Application and Design Strategy of Composite Materials
in Mechanical Structure are Briefly Discussed
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Abstract

Composite material is composed on the basis of two or more materials, its mechanical properties are good, it has obvious lightweight
characteristics, in the design of mechanical structure should be optimized, can further strengthen the use of mechanical structure.
Therefore, it is necessary to analyze the application points of composite materials in mechanical structure, and put forward scientific
and reasonable design strategies to effectively improve the quality of machinery manufacturing products and promote the sustainable
development of machinery manufacturing industry. This paper mainly analyzes the application points and design strategies of
composite materials in the mechanical structure, so as to further improve the design level of the mechanical structure design, and
then strengthen the strength, stiffness and durability of the mechanical structure, and realize the lightweight design of the mechanical
structure, to ensure the continuous optimization of the performance of the mechanical structure.
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composite material; mechanical structure; application; design strategy

B IR & A BRIV 1 P RN FH 5101 R Eg

MR
LRI AIRAT], HE - 75 )1 225100
S

T oM R AT/ XA SAFR R EA RS, LA FHREYT, LARATHERHIE, EIURSE M0 P2 LM
AEATRACE A, T At —F SRACHUAR S M 69 R Mg, B b, oxd AR AUAR 25 My o 09 0 R B B A7 50T, JFFR
A F S BT RE, AR BIIRAE T BN, WEHPARAF AT THEL R, L2 Z AR
89 5 A Z B ARG R IAT T, it — R B AR AR KR, A R S R R E | R A Ak, O SR
IUAIREE A 8 B FACBR AT, PRIFHUAR 25 M 89 ML AR 09 55 LR A4

KR
oA AR R R BT R

18]= R, FE RO, B AR, FIL
U b K A b, | SRRSO, SR T AR
stk e e ek b e e AEERRIARE. %51, EAMEHEIER, MR
B AP Rk, ERR, ST o o | EIER, SRR AP R FAD LR, A
A . Bt g, FORIREL MBI RE, SIS0
E=lN5°d = Ko ) (=) > LA N LI7AN
R . ot ety T AT SRR RIS D
MIE ~ YW, R X == ZE BN DL 5 f A VR ERA PRy o
B . B by T A G IR R SR ILRIE.
S — TREPATRRME, SFAERIRE PR, bR R
FERIES BOREARI ISR, FCs b R S E A B4
2 EEMRISH TRETHE | BNIETAESS , REsit—BTR(LE S PPEREE | NI
AP R (g L e PR BRI, SRR P
TRRIH AL, SEeP s, s, i PMREEREERLA PR TR

[EZEBT] ABAM (1997-) , B, PESTHEINA, K
B, BRI, MBESHRSGIHR TR,

19



MRRZEMAREA - £03% - £ 021 - 2024 £ 05 B

3 EEMMENMEFHMAZER
3.1 RS AR T

OEEMEHE WL, rIDUE RS ¥l
BRERNRE, Biviihs, d—0me WISt
JBEPERE, OSSR AT, FRE APPEE KBLHL
B | MRS SCHIAHEE T AR A, AT 255k
WL THOBLRACFOR A, B SR NI RSB S
B, FRERER, ARt — BRI KHLEE R ERE D, R
TEHLENERE, SRR, AR WlaE A P, Hp,
FE WD R B SR, e REL, H
AN L, WD TWUE T RE R SEE T,
T, SR YHURTT . Oh, AP A ESE,
HPURBE e, fesiRt WHE S . SRS INEN
KHHRBTRE S, WD WU RIEEAOHIEL, DA,
AR TR Ay

QMUK R, BIRRNETINERAE Y, TFEE
WET, BRELIENINEESL, RAMNEFEZHA
IR LS, FRNENCRES P ERE SR, e
KIELTERBEOILY, WOBERATRGESEWIE, b
fR S e GE, HIREEREE s EMRE LS. REd
T, [EETFEmEE RNIRAINEE, BRI D
tafr, Wik, aTPOYESMEOSRE .. NI S IiAEseit
FHRALRIF, MR AR S S kb I TRE T,
PRI SRk M SR ER A E B TR, B st
PESZEI, 5N, EEMELEAEIRIITHA TRAED
HU R ssam, nlDATERAREES IR 2sas o
AME, (RBERTR B AR 22 et ST Selk s B4
BHAFRE R, TR UK SR S5 18 7E S PRt ot
TRIFER, WIHRE. SR, (LB i
a5 BRI feab ke . MR S AT SElE, WM
KEEHIIRTLER, Ber] DISERGE A, HaR a] DARER AT
KEE A AA, APERRE R ATk RS T RN
Fefl B,
3.2 BRET e

ORESER, BV EHERESEMF IR, §eigit
I IRACRZEVERE . eI CRIERE . B A MBI ERR,
AR RS MR, MR, W OTRHERCE:,
IR SRR, B AP ERRERINIEL, eSS
ERRRREYE, SRR NIETIERES, R ZERETES &
JIFAA0T « PRAIPARI T RSN ; WY NE SRR GERY
VEEER, — EyRESRRE, e RES A ORISR
R, REERGEL A BAPENNES phiERsR, nILERER
EBERT T | \ MCEY RSB TR BT TRE 1,
IR fE A Y.

QIREZHE, B, ERETBIATH RS,
FEAEEY | AR, BHEEAS. NS TE

20

BTN . Hoh RS ss b R A, "I
RYEHIZTARE, M ES ST, BOESmE, 2
ERINE, 78 AT AR LB T BRI L . ISR,
WRIDITERRE RS . BRSO, TLSEIE
B, B BRI E TR R S AT, 5R
E A B ARG MR EES), B IS AR, 53
(kB A ml s, (RS EI 4B,

3.3 BT

OFEFEER, EEFSRNING. BT, ETRYE
EMER TN F, BEE 7 A AR . WIS, #f
(RS IERIO . IREL, SRR, RSt
M, SERUEES SRR RGBSR, AR
U B RITFIOPUETERE; EIMESE o E Sktkht
FTIALRLA, RESAAEHMMRN: | B/ ERBERE, WS .
IR R RS RR 0, B e ST M SE I 1) 22 1
1b, FEFINEERECR, FRAESENE, R [TE A%
TR, BENSTE ORI L, PUstdis: . FEk
PR S, B0 DRI BETRIS AL, SRICIRIECR,
Hug Al , REsNirEe v,

QEEFIRE, ARSI, TEAIMERE M. N
BN T ARG E SRR TR, MfisR RS
Wi, (RN, B RAEREE = NSEmirE n e &
L, TR RIS 2R, e M=
PR THEE SRR BERSR, SEES, B
HEAROPTEERE, AILEENRSEIE RN, H 2ok
TR, B RIS RS AT E
EIMETIRACN ., BESRTR S TR . R, BRfra
FZMATRER, B RFPTEIMERCR, sesiRabui
i, PERARIEMERE, AEUSEE— SRRSO E M
4 EEMRIENM SR PN
41 RHEE S ERMRNK

ENURES et , TR ELBRIBN, NEEME
T EHER, HIUCAESESTT, MintE— P EEiUR
CERGHIPERERTRRRE . (ESEPRAGIATEL T, S S
FIREH TR AT, FERFRRERE R FIARAEEDR, Mgt
SRS E SRS, YR ARE S EERERS,
BRETYNRE SR ESERE SRS, REZEARM:
. FHEEIERAE S, TR LE SPEHITRE | i
I EER R TEAES R, MnSEIE S ERE R T 20
B, IR O R AT &0, ESh,
N T E ORI AR IR, T,
SHUREERITEAR . ). BEFIESH TR S
1bo RS, REmy/NEafe, BICEAYmSR
FISREEAINIEE, M ISR N TR, Hat— PR AN
CERGHIBURE S ERE . RIS A T SCEMHUMRES MOR etk . ik



FRIBZE5NARAK - $03%5 - £ 021 - 2024 £05 A

(O, BT MBS B R 5 AR
BB TER, (RS URES IR RO
42 BT EEHHEAR

RS, R TR IR AR AR
K HERTERE. B AP SR IR, TR,
ERORPRREFTAIA TR, MBI KR SRS & BRI
SRR, (RGNS, MRS . 760
ST, SIS AMRHORGER, WAt
BREFAGERE, 1A, EAMEEE ., EFOERE, it
BT HLIREE R & T TFIRY S TP S, BEspE
TSR IR, ATESHE, BRI, IS AR
50, SR APHENE SRS Fb PRI D), 2R, Rt
AL, MRS ORGSR TR, s
MRS T, ESNE TR B AR AR
Hefet, DGR ILRAR, B3, BT
bR, SELE AR RSB, B E AR
s, SR ORI R MU, HEaR IRk
CERIOMIIEE | SRS SRR, HOR DB R D TR L,
P BB A . TN AR R A
i, SRR B TS PREBERE E II
SR, HRBRRARRA. N, EEEGEAR
TERK T RIS SRR SR AT T
VB, BRI A RS TEN RS Hr R R e B
RS, RRHURSS KOV RERORET S RO ER. 3ep,
7 A BPEHE AR KR 1 .

1 EAMBESRGNTEE

4.3 i &R

EAART IR, BERSE— PR TR RS 1S

O FLERERTRGE. fERRIEE IR MM R, 225hE
SEBRIGL, LSRR MR | R TE AE,
MBI AR EERIIERE, 1AL, 1 X FhTT ROl ARSI
DRGSR, SERACEERREERNNIEE ®, Jboh, TR
WP MEACE: . BRI TR, SEE Stk
TEARBIRIEE R, (AR T Y MATREET St
BB B TSN, SR EER R A S 53]
e, BURIRRZ IR, STBEInTE . S5katkRE
HURREEIL, BTt MO LIL, RERSSEBIZETE S RILIL
BT, REROMEE R, BOMERRSE, JHshEkss
iDL EIpiYR e

5 4&5i%

LEEATR, EEMEERE ., WIEHRm, HEA
RUFOPUR Y . (RRHR 5SS, AL
CEROVEREIE S, IR IR . (RE Tl @Rk
1 THCRMEZNEN .. BEMERRE: . TRERRIREIE
KIe, EEMBHENMEEIRRE] T IALR A, #—P5Cl
TEERET T, AN THRRET T AR g R B R AT
Heditfre
e
(1] FEGS RIS FAMEHEN AT S R R S [T]45

FLH115,2024,24(2):169-171+174.

[2] SRS MRS R R R e e R 0] 38 1,
2023,39(6):45-47.

B] X2 EEMEHERENU SRS A R I M,
2023(16):86-88.

[4] BEERESVEF LB D RE T R DN T RIRE[]. = 5T ek

F45,2023(8):85-86.

[5] FSCHE, ZOEL AT L T MR R G 535 2 ] AR

#%7,2023(4):30-31.

[6] kT VA, PR S T NEE NG S EHOY U 5

REMFFT[I]. O 2B R 2,2023(6):226-233.

[7] SkIEL.COMgE AREHY 715 5 R IR ERERIH LN T 434 [J].
a4 58 kE2023,43(7):112-114.

[8] X/ INE SR AU 5 B 0T (1] AR AL,
2023(20):71-74.

21



MRRZEENRARA - £03%5 - $ 028 -20244£ 05 A  DOL: https:/doi.org/10.12349/msat.v3i2.2486

Manufacturing Technology and Cost Benefit Analysis of
Alkaline Manganese Dioxide Batteries

Zhenhua Shi
Zhejiang Changhong Feishi Electrical Industry Co., Ltd., Jiaxing, Zhejiang, 314001, China

Abstract

Alkaline manganese battery is developed on the basis of alkaline zinc manganese battery, because the mercury-free zinc powder
and new additives, makes the battery in the original alkaline battery discharge characteristics at the same time, can be dozens of to
hundreds of times of use, significantly improve its economical, also has a good future development in the future. The paper starts
from the overview of the development of alkaline manganese battery. By analyzing the problem of increasing the cost of alkaline
manganese battery production, it puts forward the scientific strategy of optimizing the manufacturing technology of alkaline
manganese battery to reduce the cost.

Keywords
alkaline manganese dioxide battery; cost effectiveness; enterprise management; technological innovation
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Preparation and Properties of Low-temperature Epoxy
Curing Adhesive

Mengjian Yang
Shanghai Xibo Chemical Co., Ltd., Shanghai, 201101, China

Abstract

This paper aims to explore the preparation process and performance optimization of low-temperature epoxy curing adhesive. By
introducing the special structure of thiol curing agent and silicone rubber hardening agent, the stability, damp-heat resistance and
toughness of the low-temperature epoxy curing adhesive have been significantly improved. This paper discusses the influence
of thiol curing agent of different structures on the performance of low temperature epoxy curing adhesive, while the addition of
silicone rubber toughening agent significantly improves the stripping strength, toughness and impact resistance of low temperature
epoxy curing adhesive. This paper comprehensively evaluates the performance of low-temperature epoxy curing adhesive through
experimental methods of preparation process optimization, performance testing and microstructure analysis. The results showed
that the low-temperature epoxy curing adhesive with excellent performance can be prepared by reasonably controlling the addition
amount of thiol curing agent and silicone rubber toughening agent.

Keywords
low temperature curing; thiol curing agent; stripping strength
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Corrosion Characteristics and Protective Measures of
Industrial Buildings

Wenxiang Li Zhijun Yao Yida Chen
Hunan Hualing Xiangtan Iron and Steel Co., Ltd., Xiangtan, Hunan, 411101, China

Abstract

The long-term use of industrial buildings is closely related to their corrosion protection capabilities. Structural corrosion issues not
only affect building safety, but also have significant impacts on the economy and environment. This paper comprehensively explores
the corrosion characteristics and protective measures of industrial buildings, covering four main forms of corrosion: chemical,
electrochemical, high-temperature, and microbiological. It analyzes their mechanisms, influencing factors, and response strategies.
In addition, the performance of traditional and new anti-corrosion materials was evaluated, while paying attention to anti-corrosion
considerations in structural design. It was suggested to build a comprehensive maintenance and monitoring system to achieve long-

term durability and reliability of industrial buildings.

Keywords

industrial construction; corrosion characteristics; protective measures; chemical corrosion
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Research on Transverse Crack of 60Si2CrV Billet Corner

Xiaolong Zhu
Jiangsu Shagang Group Huaigang Special Steel Co., Ltd., Huaian, Jiangsu, 223001, China

Abstract

Aiming at the transverse crack in the corner of 60Si2CrV steel billet, the causes of transverse crack in the corner of steel billet were
studied by macroscopic observation, measurement, low power test, metallographic analysis and scanning electron microscopy. The
results show that the 60Si2CrV billet has the phenomenon of diamond deformation, the problem of uneven cooling at four corners, and
the crack is transcrystalline fracture, which should be due to insufficient plasticity at low temperature and cracking under the action
of tensile stress. Most of the cracks did not decarburize except near the surface and crack end, which also indicated that the crack
formation temperature was relatively low. The defect parts are concentrated in the acute angle of the inner arc, which may be because
the temperature drop of the acute Angle is faster, and the inner arc is subjected to tension stress in the process of tension correction.

Keywords
billet; 60 Si,CrV; transverse corner crack
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Innovative Research on Synergistic Improvement of Toughening
and Heat Resistance of Nylon Materials

Caiyun Cai
BYD Auto Industry Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

In this paper, the strategy and mechanism of synergistic improvement of nylon toughening and heat resistance were discussed. The
comprehensive effects of nano-composite technology, molecular structure optimization and interface engineering on nylon properties
were analyzed. The results show that the mechanical and thermal properties of nylon materials can be effectively enhanced by the
introduction of nano fillers, and the toughness and heat resistance of nylon materials can be further enhanced by the adjustment
of molecular structure. The interaction between nano-filler and nylon matrix was optimized by interface engineering, and the
performance was improved cooperatively. Despite the challenges of nanodispersion, interfacial compatibility and molecular design
control, the development of high-performance nylon materials has broad application prospects through in-depth research on multi-
scale synergistic mechanisms. This study provides theoretical basis and practical guidance for the design and application of high
toughness and high heat resistance nylon materials.

Keywords
nylon material; toughening; heat resistance; nanocomposite technology; molecular structure optimization
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Surface Damage and Countermeasures of Chemical and
Mechanical Polishing of Monocrystalline Silicon Wafer

Xiongjie Wu Hongwei Jiang
Zhejiang Haina Semiconductor Co., Ltd., Kaihua, Zhejiang, 324300, China

Abstract

With the development of science and technology, electronic products technology content, silicon gradually large diameter, and the
chip thickness requires increasingly thin, so to monocrystalline silicon thinning processing chemical mechanical polishing technology
in the application of monocrystalline silicon wafer processing, need to optimize the chemical reagents, mechanical parameters, etc.,
to improve polishing effect, and reduce the monocrystalline silicon surface scratch, rough damage, realize silicon wafer efficient,
accurate, no damage of smooth surface processing. This paper mainly analyzes the surface damage causes and countermeasures of the
chemical and mechanical polishing of monocrystalline silicon wafer, so as to further improve the treatment effect of monocrystalline
silicon wafer.

Keywords

monocrystalline silicon wafer; chemical machinery; polishing; surface damage; countermeasures
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Preparation of Cotton Straw Cellulose/Mg-MOF-74 Composite
Gel and Adsorption Properties of CO,

3

Haofang Zheng' Jinshun Yan"*® Lin Zhou' Shuanghui Zhang' Jianyu Liao"*"

1. The School of Urban Studies and the Environment, Hunan University of Technology, Zhuzhou, Hunan, 412007, China
2. Hunan Provincial Key Laboratory of Resource Utilization of Agricultural and Animal Husbandry Waste, Zhuzhou,
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Abstract

Under the background of “two-carbon”, carbon capture and storage technology (CCUS) has become a research hotspot. As a new
type of solid adsorbent, metal organic skeleton (MOFs) have high void rate and specific surface area, characteristics, adjustable pore
size and variable functional groups, which have great potential in the field of CO, capture. In this study, a new MOFs composite gel
material of cellulose (BC) (B C/Mg-MOF-74) was successfully prepared by cotton stalk extraction and solvent heat-crosslinking
method. With the increase of B C/Mg-MOF-74, its CO, capacity showed a trend of increasing first and then decreasing. When the
adsorption temperature is 35°C and the composite ratio is 30%, the maximum adsorption amount of CO, under atmospheric pressure
can reach 548.45mg/g.

Keywords
cotton straw cellulose; Mg-MOF-74; composite gel; CO,; adsorption properties
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CEifEE] BE8lF (1985-) , B, PEFHKDA, &
I, Wb, MBKSRERISHIRICEAT.
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FiRESUR, FELHINGIR A & E. HAT CO, i
BRARE, HIR5E T 2ZH05) CO, BRI LA ASERT |

B RBRGE . AR E =R RIT ], i = KI5 R
DU RS AR Y o SRR TE B 2t R & &
R ITIE MM FO IS 3 S €O, %05
AT DIE AR S5 AR T SR 5 BT s, O
B, EERERNED, RGN R, HATTRER
HEEE ] TR SR ROR R IR e 1 FEAIRBSAITE A

TEREEVE BRI A (ZiR ~900°C) , HIEMEIA R
rPE AR D, R R S AR, WEREETE
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FTEVN Y GRS TCHLZ FUREHARL, MOFs MEHE
AERZSBRRR R R, TR AT A AR
(ThREFL A B9, 7EAR % 1) MOFs # kL, MOF-74 25141
B THEEEFEENFREE S, 7FCo, kU EA
TRAFI R R e 7, [FIT MOF-74 R]L BB &R B S
B, TERREIE, AMUTTE T AR, mHEInES.

MOFs #EHE AU CO, AT RS R, FAERAR
Ke. MERSFaEEZE | flReEmS R, Ritir4
EENUE RS AR R L S8ot . FHEREEARR
PO RRNEE . A EANRREIES T, EkIE+0T
2, MR e R S B m I, AT el 22
B R4S, FHEREA R WEDMERME . &l
M. DTRISER ., [CF AR E SR S, IAA R
BATZ, HREZRE, SRR, N- FEMEE -N- #ik
) (NMMO ) 72 T4 R DRI, KARPER A,
EFEBARL IR AL . FET L, ANTRE DR R A R
UG 4E R (BC) , H5 Mg-MOF-74 ¥k E &,
1% BC/Mg-MOF-74 & &5k . 158 AT 4 R E 15745
ROGERAHIRE G R, B ALTHERIEABHGIE S
[\, SRR ALY, HIT29E0

2 KIwER S
21 FEERBSIEF

FRFFAF4ER (BC): Hl, /K ARYEREE (Mg (NO; ), -
6H,0) : oiral, FsbFEAFIBD ERAR; 2,5- Z8&
R Hffral, b TR AR NN-
THILHERZ (DMF) o oyiral, LR B TEIR
NFEL VKBEER . WRERER (REDE37%) « obrél, i
LI A RA R SEES (CaCly) : b4k, FRIHREY
LR A RAE; AEEREN (NaClo,) : sy#ral, b
RE R AR A E,
22 FENHEEIEE

S X THR5E: DHG-9070A, M EI=R KA
FRAE] KGR RZE: HNTT IV ER (AR AT Wiy
BiRkEes: WINEREEHEERAT; HifHEs$: SEM,
Phenom Pure, fij-= Phenom /5],
2.3 MRlHEIEFHIE

FRFF4F- 4 R0 Mg-MOF-74 43 51 #2¢ Jit SRk i iR w1 B,
BIREM DUG , BARBIRLEY Mg-MOF-74 (3] AL Bk -h i
J% 30min, FREATTEE G R AREC ELRORIE Y 2% (e ) (1)
DMF SR , 155 Mg-MOF-74 [ FiE7ite, FREGE & IR
FF4T-4 25 IR ( F NaOH 7E 75°C/Kia ISR T kg AT
YRR, ARG HCUR A E ) HI15 20wt% (1)
MR 4E T . BGE B ) Mg-MOF-74 S M B F i ATARAT4T
UEyRTERE DBERE th Lge iR, RERDEIASSEFR, BT
RN =R, TR A 5% CaCl, 157 6h 784325k, #ub, R
AJf3%] BC/Mg-MOF-74 & 4505

2.4 BC/Mg-MOF-74 £ &8 xt CO, WM ERERF 3T

CO, WP % F B 2 RIGE CO, MO 2B £k DAt
kit B, DIRERI A SRR AsbR, RRIEE T ES+ CO, 1Y
WEE AP RIRIEIE, 155 CO, It Bk, nILUEE
W2 b 27 375 i 2 T BB H R [ L IR BT R CO, MR
FEHCERE B, 5 5%, 10% HFCREWIAIRE, FHRH4
FIEAREE, BEEIRMEPA ., EdEas SR A — gl 5
Y s R R H i AR T A2 T BC/Mg-MOF-74
WM ED 2553 Mo TEEE PRED SR SC 58y Jeh B, fR¥S
HALMARE, KE C0=3-10%, KNIREDBIH 15°C,
25°C, 35°C. 45°C. 55°CHI65°C, Ktk %% Langmuir
S PR BC/Mg-MOF-74 & & WM R R 1 40
E5HT .

3HEREIT
3.1 ARSI

1 25 BC/Mg-MOF-74. Mg-MOF-74 A1 BC 9TE5RE],
75 B SR Mg-MOF-74 ([€] 1b) 1 SEM EI{§ S Bl 2
2SS RERR T, FAH Mg-MOF-74 Wl shdl . & 1c %
RIS TR ERIE, MERADLEIIAF4EERR
SRR, EEEAFRIR, /e Rk, BC/Mg-MOF-74 (
la) "] DLBHAAE 214745 1 R H A U Nk iR, 5 Mg-
MOF-74 B/ NRSFAERSRZ, 1565 Mg-MOF-74 3515 53 75 {E4T
YEFRM

& 1 BC/Mg-MOF-74, Mg-MOF-74 %1 BC fyf3# = E

3.2 BC/Mg-MOF-74 £ & B B P sE R 52
3.2.1 W& Z A Mg-MOF-74, BC/ Mg-MOF-74 %
CO2 & M1 5897 )

CO, M- EIFEIREE . JE IS E S I 75 B A
ANEREEE 52N, ASEIG Hpoeh R [EINZMHE EE R CO, MR pH4E
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REEITIRST, SR E 2 FIE 1 R, EREOSET,
45 BISS Mg-MOF-74 7F 15°C., 25°C. 35°C. 45°C. 55°C ]
65°C Nt T CO, MM, 455 F0H, Mg-MOF-74 {1y CO,
W2 B ERE B R s e n, REI(EfS, s
IR TS B N, 7E 45°CHT, LR =R o e b 25 &
BIREE, X5 SREREYSY CO, IRFFIFHE—2 ",

306. 19
273. 86
248. 93

2001 184. 26

CO2MEIf R (me/g)

15T e =T s T o5
WEEHILEE €T

& 2 Mg-MOF-74 FEA[E] IR fiE T8 CO, S AWM &

< 1 Mg-MOF-74 ZER [ R iR B T H) CO, KR FiE
Mg-MOF-74

WEFHEEE (°C) 15 25 35 45 55 65

CO, K5 (mg/g) 184.26 273.86 306.49 335.47 313.74 248.93
& 3 fiff 7 2 BC/Mg-MOF-74 7F N [ I b {8 B - 6

CO, W M 75 B8], 7 2 4 BC/Mg-MOF-74 [A FE{E 15°C,
25°C, 35°C, 45°C, 55°CJ% 65°C RifT CO, W&, %5
A, BC/Mg-MOF-74 ({0 M B X i M 25 = (1) 52 5
Mg-MOF-74 §J4H[E, R BC/Mg-MOF-74 () CO, WM 75 &
W& R TSR Wiein, KREEEGE, XHERENT
=AW N, 5 Mg-MOF-74 R[] 19 & BC/Mg-MOF-74 7£
35°CHT AR I 2 RN A%, HABREAR T Mg-
MOF-74 1A [l (E )7, Bl 7= BC/Mg-MOF-74 [
HUR NN SRR OV 2212, 1IER BC/Mg-MOF-74 54
AT CO, HIME B BEANFRTE -

800 4

COMEME (me/g)

150 25T 3T 5T 5T et
WRHBE (T)

3 BC/Mg-MOF-74 AR HRE TH CO, iR X =

% 2 BC/Mg-MOF-74 R R M iR B T CO, R B8

BC/Mg-MOF-74

TR (°C) 15 25 35 45 55 65

CO, M &
(mg/g)

364.55|548.45 | 662.93 | 607.46 | 587.23 | 512.14
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3.2.2 A 414 2k BC/Mg-MOF-74 # CO2 R P4t
EAC
4 2 BC/Mg-MOF-74 A~ [rl & & H 1 1) CO, W M 14
fAEE, 7 3 7 BC/Mg-MOF-74 A[AE & H B CO, M2
. OHTATEI, BC/Mg-MOF-74 [ Eh4: 5 Mg-MOF-74
a5, MRS AR . AR NG E BC/Mg-
MOF-74 E & LG G 2ILSEREN,  HIEIE (&5 &
TRREaSS . HIEE IR S H0EI1S 30% 4k, 75 548.45mg/g.
4fi BC #Y CO, WY 2 138.79mg/g., £:7T° BET. XRD 4y
M, ZEEEHBEN 30% b, bR FUEFRRDET
4fi Mg-MOF-74, fj & i8 & & Fb 5] 4 BC/Mg-MOF-74
(10%. 20%) , {HHIGMIZE Eues T HAmE, Xk
WESE, LEFREARIE Co, WiMfttEREr eI E . BC BA
R CO, B2, 4l Mg-MOF-74 YW 2 AR5
ik, BC/Mg-MOF-74 FI 75 B T 55, X EwE
BC 5 Mg-MOF-74 JAEFRA IR S, A rE—E D
FEVER, fH CO, MR .

368.47

CoXTRIE
COMBHE (ng/a)

289,36

0 273.86
20 0
138.79
) D
0
o w0 w0 o b 100

W w0 500

&g 0 0 w40
B8 /nin HEHH (vth)

4 BC/Mg-MOF-74 FER R & & Lt filZE 35°CHI CO, W% B
Mgk () MERKRME (F)

% 3 ARLHIE & BC/Mg-MOF-74 7 35C Ty CO,

=AW=
BC/Mg-MOF-74
V= A - "I
Hat) 10 20 30 40 50 100
(wt% )
CO2 B

273.86 368.47 493.58 548.45 482.73 289.36 138.79
(mg/g)

323 A A F N

W B 5 3 A AR A B S R T TSR
HEBEEE N, IHFR, O&RE T RESIER. B,
W — AR AT D SRASS B GBS CO, WD D 24 ) S
)& . Songolzadeh 25 A& B, Hibfy Avrami BRI LIS
13X B 4119 CO, WM. T8 / A dLse IR 1) CO, Il
MHF7 2, UERAMCEERY Avrami 53500 2E AR AT DR IF-HO T
M CO, WMIRE ). Zhang & AFEH AT 18T — Al ) A
® CO, BTN, il — gzl iR FRA N L E B
AR H AR 71 B A S P AR b

5 4 1% 5 458 % BC/Mg-MOF-74 1£ AR~
) — RN RN B DR 2503, MERFRIDLE
FIRFERIGARE N )R (R2=0.996, 0.9982,
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0.999., 0.9976., 0.9975, 0.9975) [IERRDL T —2hzh
77 5 1 (R2=0.9968, 0.9837, 0.970., 0.9836, 0.9843,
0.9864) , [AIMtE—2 Al /)5 IR B e v 545 5L 370.01
551.17. 666.72, 611.22, 59122, 514.69., S5eibkiEramR
PV THIEBCMEMOT-74 S B CO2 L
FERREF E S YNNG .

% 4 BC/Mg-MOF-74 ZEAR IR MR E T M A — R 30 1

SR B
T (K) qe exp S
qe cal kf R2
288 364.6 370.01 0.00868 0.9965
298 548.5 551.17 0.00877 0.9982
308 662.9 666.72 0.00861 0.999
318 607.5 611.22 0.00849 0.9976
328 587.2 591.22 0.00833 0.9975
338 512.1 514.69 0.00884 0.9975

% 5 BC/Mg-MOF-74 ZEAR IR MR E T M A Z R sh 1

3.2.4 BTy 5 oA
W2 B8 g Bt i i (5 P B A B AR SR AL A R

TR, AHFFTR A Langmuir IR L8 R sLIG Bt
AR A, WA S E, % 6 fiiR T BC/Mg-
MOF-74 Iz [ff CO, fJ Langmuir #5445 LRI 2 254,
FER A EEE R R0 Langmuir B & & 45 100 (R2
2 0.9846~0.9991) . 1% i Langmuir #% % ) &, BC/Mg-
MOF-74 &R CO, FlS f KNP IR 2] T 961.78mg/g

(3£ 6) o BRIV AFNEIE FIFTAE SR =S A
ElffE—EREE LRI T, (0 BC/Mg-MOF-74 5 &5
LSS =Y 2 e PV inp il

4 e

OB FILS Mg-MOF-74 M EHZIRFAT 4, Hils
T Tl MOFs & 45Uk B (BC/Mg-MOF-74)

MIE 3 45 ¥ 1= m] DL & 3 BC/Mg-MOF-74 5 1% 45 1Y
Mg-MOF-74 #7551 22 () 2 falf fH, XA MG T Mg-
MOF-74 %} CO, BIMRIHER

QWML 2, SHEFHERCT4E3E . Mg-MOF-74

FHRS
2 , BC/Mg-MOF-74 & & BRI 7% CO {
e ) ﬂi‘ﬁit ;i 10F-7 EREN ST LN JLT:‘ ) Eﬁ%ﬁf]
T (K) qe exp o cal o 2 ISP BE . W B 2% 2 B & BC/Mg-MOF-74 & £ L1 5 11 1
298 548.5 55421 0.00077 0.9837 GBI 30% IR B (E, N CO, i KNP & 7Tk
308 662.9 671.85 0.00061 0.9870 548.45mg/g.
318 607.5 614.93 0.00049 0.9836 @)% BC/Mg-MOF-74 #1778l 1555, R B
328 587.2 594.60 0.00099 0.9843 T CO, WMt A 72 B & e — s i, R BRI =
338 512.1 521.16 0.00084 0.9864 IR 2
% 6 BC/Mg-MOF-74 3f CO, By i &%4
W P 7 =25 288K 298K 308K 318K 328K 338K
Qm/ (mg/g) 514.81 766.27 961.78 861.85 824.38 791.19
Langmuir KL (L/mg) 0.00843 0.00999 0.00899 0.00939 0.00936 0.00814
R2 0.9846 0.9974 0.9991 0.9961 0.9959 0.9970
%}%j{ﬁ}( [5] Forghani M, Azizi A, Livani M J, et al. Adsorption of lead(Il)
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Damage Study of Heated Conveyor Rolls in Roller-hearth
Furnaces for High-strength Steel Aluminum-silicon Coated
Plates

Xiaoqi Ren' Liang Wang’

1. Dongying Guangda Jinke Robotics Co., Ltd., Dongying, Shandong, 257100, China
2. School of Physics, Huazhong University of Science and Technology, Wuhan, Hubei, 430074, China

Abstract

This paper emphasizes the importance of hot stamping and forming technology for high-strength steel and the key role of roller-
hearth furnace in it. By analyzing the possible thermochemical erosion mechanisms of alumina rolls and AlSi coated metal sheets,
experimental tests documented the interfacial diffusion and chemical reactions in high temperature environments, and explored the
adhesion and erosion patterns of the rolls to the AISi coatings. Although furnace roll coating materials help mitigate erosion problems,
furnace roll depletion and energy utilization remain challenging. The study proposes the concept of a hybrid heating line between a
multi-story chamber furnace and a roller-hearth furnace, which provides new ideas to address thermochemical erosion challenges.
This study provides an in-depth analysis of the thermochemical erosion problem in heated roller-hearth furnaces and proposes a
solution for a hybrid heating line aimed at improving line stability and energy utilization.

Keywords
high-strength steel; hot stamping; heated roller-hearth furnace; conveyor rollers; thermochemical erosion
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%o BB, (EARIEERMERER RIS i £ 2R
W, EmkrBHEEN, ik, WAV SR
NHRVEER 0, W TR RERIAE K R Ay B bk
HSFTRNE

BN EERTEDRES, S OGNS &
PR E B E & TESAR i, fEA SRR
IR EEFORFF— @A . XA B O B AR 2R SE )
BROLIA - SR ARSI 2 23R A BRIRIAIRES, VRS0
DN TR R IR IRAE . S, SO R E Rk
BN, FERERA KRR R R Ao LS 12
FERFEAR ALK, X—E R0 TFH, 22MnBS Ei A
I R EES, HRRS LN 0.22wt%, BB,
SR AT K 1500MPa, (FHALS A I A SR EL T R,
Hpthg a5 F] 1800~2000MPa.

EBEWF, 2R AN AlISTRENRBELEESR T
DFAGRTRIEBECE I ALO, 2, IR T ity MR BRRR,
AR THRENE— SRR, X—REEEEER
NSRRI EDUR I RER S E A, RELHAE R
RS BEFRNEERTEHEE 1Y, X T 25
FERIMPERE PRI R 6 TR R AR R A HlE R 2
ST SN

- —

B 1 SaRER EMEEEAM B T ER0E( SEM ) BERIBIRE,

20 ym

2 BRIPHENRRE RIBEIME TR AU FEM

RN RIS R SRR 2l . el T,
Rzl S L. TR R AR R 2 W Ry J5
T BOCRRSHE, MR, AR R
AIRElRRRERE, EHAESE T AR SEERE T ER
RER AR, TERIES-3RE, R, AR, v,
AlSi (R )8 S E Al nT e 5 A SR AL I
XARESEUR RN e, s T Ak, w2 st
BRAWTRARRX Pkl iR ARG n SEER A e .
PEHIRIR AR ER RS AISIRESIRIAHEER, P
(RAESFRRAS, S .

2 EHIXIRS AISI R EIRMES S

HAEl, SN T b agiX e m, AT
— IR R, AT R DR Z R EOREI . e
TR - B T2, WP T — PR AR, AT TR
vt m, PRI AR A AR 30%~50%, 1IXFhiR
B BY T i TRGR 5 EE RO (2 - 28 = 3his 5h 75
YRR, R REA ol s LS R SIS R E L
(DA e E s E vl e e

3 AEMARX EHERNAFEER ST
TERRIERAP SR M AP IE 28 S P R R, 850k
BWEMCE 2 THHE . BiERNE S8 SR b by
% BERERERISL R 680°C A, FHEIR AR I K
TRIIREE . Tk, TEINGERE, MRERAEX—RE
B, BEATEOIRE, EMALESSMRN . EXA
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FIEMNITRIIERL, R TTRES BRI, SRR L
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Research on the Latent Fingerprint Technology of
Aggregation Induced Luminescent Materials Loaded with
Montmorillonite

Junkai Zhao Chengcheng Wang Ziang Gu Yiting Fa Xiaodong Jin

Department of Forensic Science and Technology, Jiangsu Police Institute, Nanjing, Jiangsu, 210031, China

Abstract

The forensic identification of fingerprints is widely used in criminal identification and has become the basis of evidence in court.
Therefore, the efficient visualization of latent fingerprint is of great significance to the criminal investigation. This paper attempts to
synthesize Chalcone derivatives @ montmorillonite fluorescent powders based on the aggregation-induced emission (AIE) properties
of Chalcone derivatives (NIR-LP), mixed with montmorillonite in a certain proportion for organic modification. The optical properties
of dye NIR-LP was measured, and then the dye NIR-LP@ montmorillonite fluorescence powder were used to brush the latent
fingerprints of the same fingers on different objects, in order to investigate the developing effect of the powder. The experimental
results showed that the fingerprint lines after brushing were clear, coherent and more stable. Therefore, the application of chalcone
derivative @ montmorillonite fluorescence powder in latent fingerprint scanning has a good prospect in criminal investigation.

Keywords
aggregation-induced emission; chalcone derivative; montmorillonite; latent fingerprint brush display
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