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Exploration of Application of Automatic Distillation
Instrument in Determination of Diesel Distillation Range

Bigui Cheng Kecheng Liu Yiqiang Qiao Meijia Fu Junqi Jia
Qingyang Petrochemical Branch, PetroChina Co., Ltd., Qingyang, Gansu, 745000, China

Abstract

The distillation range is an important quality control index of petroleum products and an important index for evaluating the
evaporation performance of engine fuel. The composition of petroleum fractions can be judged by the distillation range. Daily in the
determination of the distillation range of the use of manual distillation instrument, this method of testing requires special operation,
distillation operation requires analysts to adjust at any time according to the situation, the operator’s mastery of the analytical method
and proficiency, determination of the distillation range of the electric furnace heating adjustment speed, as well as environmental
temperature, air flow, etc., will have a great impact on the measurement results. In view of the current situation of unstable
instruments and shortage of personnel, we evaluate the usability of the existing automatic distillation range tester.

Keywords
distillation range; comparison; analysis; deviation
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Current Situation and Countermeasures of Safety
Management of Special Equipment in Petroleum Enterprises

Yulin Liu
CNOOC Security Technology Service Co., Ltd., Tianjin, 300000, China

Abstract

The paper focuses on the current situation of safety management of special equipment in petroleum enterprises. Based on the analysis
of the basic theories and practical cases of safety management of special equipment in the petroleum industry at home and abroad,
a research method of questionnaire survey and on-site interviews is adopted to compare and analyze the current problems of safety
management of special equipment in Chinese petroleum enterprises. Research has found that oil companies generally have problems
with outdated safety equipment, inconsistent safety standards, and insufficient employee safety training in the management of special
equipment safety. On this basis, the paper proposes countermeasures and suggestions to strengthen the updating and iteration of
special equipment, unify safety standards, and enhance employee safety awareness and skill training. Through these measures, the
safety management level of special equipment in petroleum enterprises can be effectively improved, ensuring the safe operation of
production, which has important theoretical and practical significance for the safety production of Chinese petroleum enterprises.

Keywords
petroleum enterprises; special equipment; safety management; safety training; management strategy
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Validation of Detection Methods for Trace Impurities in
Hydrogen Fuel Cells

Feijing Liu
Beijing BCT Technology Ltd., Beijing, 100010, China

Abstract

As the energy carrier of fuel cell vehicles, the quality of hydrogen will directly affect the operation and life of proton exchange
membrane fuel cells (PEMFC). Various microtrace impurities in hydrogen will have different effects on fuel cells, among which,
industrially produced hydrogen contains impurities such as hydrogen sulfide and carbonyl sulfur, and hydrogen sulfide and carbonyl
sulfur will poison the catalyst layer of the fuel cell. The performance of fuel cell energy storage declines, affecting battery life.
Hydrogen sulfide is adsorbed on the surface of the fuel cell catalyst, reducing the catalytic activity. Hydrogen sulfide cannot be
“shed” after adsorption, and even if the sulfur content is very low, the effect on fuel cell performance is irreversible, which means
that the lower the detection limit of hydrogen sulfide, the better. Based on the above conclusions, combined with the current detection
standards, this paper discusses and optimizes the application of the detection of trace sulfides in hydrogen fuel cells, which may
further improve the detection of impurities in hydrogen fuel.

Keywords
hydrogen fuel cell; trace impurity detection; method validation
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Density Functional Theory and Experiment of Chemical
Reactivity of Metformin

Wei Gu
Zhejiang Fangyuan Testing Group Co., Ltd., Hangzhou, Zhejiang, 310018, China

Abstract

Metformin, as a highly effective hypoglycemic drug, plays an important role in the treatment of type 2 diabetes. However, due to its
poor fat solubility and gastrointestinal discomfort, the optimization and modification of its structure, especially the development of
prodrug forms, have significant clinical value. In this study, density functional theory (DFT) was used to investigate the chemical
properties of metformin, including the single point energy and quantum chemical reactivity index of its different tautomers. In
addition, the transition states and reaction pathways between different isomers were discussed in depth. Based on these findings, the
mechanism of interaction between metformin and electrophiles was preliminarily investigated and verified by chemical synthesis
experiments. This provides a theoretical insight into metformin’s unique properties in chemical reactions.

Keywords

metformin; triazine compounds; density functional theory
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Application Analysis of Denitrification Filter+Ozone
Oxidation Process in Wastewater Treatment

Jinzhang Yang
Hengqi Engineering Technology Group Co., Ltd., Nanning, Guangxi, 530100, China

Abstract

The continuous development of sewage treatment technology has become an important topic in today’s society. The combination
of denitrification filter and ozone oxidation process brings a new scheme for sewage treatment. Denitrification filter can effectively
remove nitrogen pollutants in water, and it uses microorganisms to convert nitrate into nitrogen under anoxic conditions. Ozone
oxidation process can degrade the organic pollutants and kill the pathogenic bacteria in the water with the help of the strong ozone
oxidation. The combined application of the two technologies can not only efficiently treat nitrogen, phosphorus, and refractory
organic matter, but also provide good sewage treatment effects. Based on this, the paper first expounds the principle of denitrification
filter and ozonation process, and then conducts in-depth analysis of their joint application in sewage treatment, in order to provide
reference for the research and practice of sewage treatment.

Keywords
denitrification filter; ozone oxidation process; sewage treatment; application
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The Impact of Chemical Wastewater Discharge on Groundwater
Pollution and Environmental Protection Measures

Xiaoyan Wang' Kaixiang Sun’ Yueying Zhang’

1. Shaoxing Ecological Environment Protection and Development Center, Shaoxing, Zhejiang, 312000, China
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Abstract

The chemical industry is an important pillar of modern economy, but a large amount of waste water produced in the production
process, if not treated properly, will cause serious pollution to groundwater. However, at present, the impact of chemical wastewater
discharge on groundwater pollution is increasingly serious, which is mainly reflected in the infiltration of harmful substances,
eutrophication of water bodies and water source safety risks. These pollution not only threaten the safety of groundwater resources,
but also pose a potential threat to human health. In order to effectively deal with this problem, a series of environmental protection
countermeasures need to be adopted. In this context, the paper first analyzes the types of pollutants in chemical wastewater and their
impact on groundwater pollution, and explores effective environmental protection measures aimed at reducing the impact of chemical
wastewater on groundwater, protecting valuable water resources, and promoting sustainable development.

Keywords
chemical wastewater discharge; groundwater pollution; impact; environmental protection treatment
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Discussion on the Treatment and Emission Reduction of
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Abstract

Volatile organic compounds (VOCs) are a class of organic chemicals with high vapor pressure and easy evaporation properties
at room temperature and pressure, and are one of the common air pollutants. As one of the main sources of VOCs emissions, the
research on emission characteristics and emission reduction technologies of pharmaceutical companies is of great significance to
promote the green development and environmental protection of the industry. In recent years, with the continuous increase of national
air pollution control, the control and emission reduction technology of volatile organic compounds in pharmaceutical waste gas has
become a research hotspot. As an important class of air pollutants, the emission of volatile organic gases (VOCs) not only exacerbates
the formation of atmospheric photochemical smog, but also may lead to ozone layer depletion and global warming. In addition, many
compounds in VOCs are potentially harmful to human health, such as carcinogens, teratogens, and mutagenic substances. Therefore,
it is of great practical significance and application value to strengthen the treatment and emission reduction of volatile organic
compounds in pharmaceutical waste gas.
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Analysis of Coal Chemical Industry Wastewater Treatment
Technology

Zhengshun Ge
Jiangsu Yangjing Petrochemical Group Lianyungang Zhongxing Energy Co., Ltd., Lianyungang, Jiangsu, 222006, China

Abstract

The research and application of coal chemical wastewater treatment technology has become an important part of the sustainable
development of modern coal chemical industry. With the continuous expansion of coal chemical production scale, the discharge
of wastewater has increased significantly, and the organic matter, heavy metals and other harmful components contained in the
wastewater have posed a serious threat to the environment. Only the proper treatment of coal chemical wastewater can ensure the
sustainability of the development of coal chemical industry. Therefore, it is particularly urgent to carry out efficient and economic
wastewater treatment technology research. Based on this, this paper analyzes the coal chemical wastewater treatment technology
and its application, and discusses the problems and countermeasures faced in the current coal chemical wastewater treatment, for the
general peer reference and communication.
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Research on the Application and Corrosion Protection of
High-performance Materials in Chemical Machinery

Gao Zhang
Lianyungang Petrochemical Co., Ltd., Lianyungang, Jiangsu, 222000, China

Abstract

With the continuous development of industrial production, chemical machinery has higher and higher requirements for material
performance. First, we evaluated the mechanical properties and corrosion resistance of a variety of high-performance materials.
After fine screening, we established several of the most valuable high performance materials. Secondly, we applied these materials in
chemical machinery and tested and compared their performance in practice to verify their practicability. Finally, facing the corrosion
problems occurring during the actual use, we explored different corrosion prevention strategies and optimized them according to the
effect and cost. It is found that the performance and life span of chemical machinery can be significantly improved by selecting high
performance materials with excellent performance and combining with reasonable corrosion prevention strategy.

Keywords

high-performance materials; chemical machinery; corrosion protection; material application; mechanical properties
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Optimization and Evaluation of Heavy Qil

Ning Wu

Liaohe Petroleum Exploration Bureau Co., Ltd. Petrochemical Technology Service Branch, Panjin, Liaoning, 124010,
China

Abstract

Facing the global energy crisis, the development and utilization of heavy oil is of great significance. Because of its large viscosity
and difficult transportation, reducing the viscosity has become a key grasp. In this paper, heavy oil viscosity-reducing chemicals are
preferred and evaluated. Based on the principle of chemical viscosity reduction, the polyamide-ether viscosity lowering with good
viscosity reduction effect was selected through comparative experiments. By evaluating the viscosity reduction effect, stability and
temperature resistance of the chemical viscosity reducer, it is found that the viscosity reducer can still maintain the low viscosity state
of thick oil at the temperature of 120°C . Further studies of the antiviscosity mechanism found that polyamide-ether is suitable for
reducing the number of polar groups in crude oil. This paper provides new solutions and theoretical support for solving the problem
of heavy oil transportation, which has important practical value and research significance.

Keywords
heavy oil reducing viscosity; chemical viscosity reducing agent; polyamide-ether; viscosity reducing mechanism; conveying heavy oil
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Research on the Optimization of Benzene Hydrogenation
Process Flow

Haibo Zhang
CHN Energy Mengxi Huarui Chemical Co. Ltd., Ordos, Inner Mongolia, 016062, China

Abstract

Benzene hydrogenation process is an important chemical process, and its optimization research is of great significance to improving
production efficiency, reducing energy consumption and reducing environmental impact. The optimization measures of the benzene
hydrogenation process are discussed to improve the selectivity and yield of the benzene hydrogenation reaction. Firstly, this paper
summarizes the basic principles and process of the existing benzene hydrogenation process, and proposes the optimization direction
in the reaction conditions, catalyst selection, equipment improvement, etc. On this basis, the influence of different parameters on the
benzene hydrogenation process and how to achieve the best process effect by controlling these parameters are analyzed in detail.
The results show that the reasonable process optimization can significantly improve the economy and environmental friendliness of
benzene hydrogenation process, and provide the theoretical basis and practical guidance for the sustainable development of chemical
production.

Keywords

benzene hydrogenation; process optimization; reaction conditions; catalyst; process improvement
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Application Prospects and Challenges of Methanol Synthesis
Process in the Field of New Energy

Hui Zheng
CHN Energy Mengxi Coal Chemical Co., Ltd., Ordos, Inner Mongolia, 016062, China

Abstract

Methanol synthesis process has a broad application prospect in the field of new energy, but it also faces many challenges. As an
important energy carrier and chemical raw material, the potential of methanol is gradually recognized in the field of new energy
application. Through an overview of the methanol synthesis process, this paper deeply analyzes its technical application in the field of
new energy and its practical difficulties, and aims to explore the future development direction and possible solutions of the process.
This paper makes a systematic analysis from the aspects of technical feasibility, economic benefit, environmental friendliness,and
combined with the current research progress and development trend, and puts forward the countermeasures to meet the challenges, so
as to provide a theoretical basis for the efficient utilization of methanol in the field of new energy.

Keywords
methanol synthesis process; new energy; application prospects; technical challenges; development direction

&R T ZEHRERTUSE N A= Sk ik
Pl
RSO TR APRAR], P - NE SVRZHT 016062

=

WEL AR L LA RERAR PO R A =) M, 2R @E A LB, TEAEA M TR0 R BRI TR, HA
LA R SR ARG A BRGNS B A AT WA R T AR, RN AT H A AT AL IR AR P e K R R
NAREGLEGIAERAE, §ERTZIERRNAEFT OATRGMEFE, LENEARTITR, 2FH . FRFEAIFHE
FHEBATT AN, LG LR ERE LAY, R pATHE ISR, A FILT BT 58 R AR A & 2 A
FRAEI SR IE

ES
FESRT L #AR; RARE; HANK; ZEF@

2 FHEEE M T ZHERFEES#HeEEM A
2.1 BEE & M HIEARRIE

15|85
A A R T 2 SR AE R AR TR 2 B T T2 e i

R RTLAEA SRR, BT DU -6 S ek &
REEGMCAREL, RaElR AR AR PR HE R —H 0. B
EETRREFEE I RIREE A, SETSRERRI TR NG,
RO H 2228t . B SO RS R T2, 3T HAEST
REJEN TR AU, ANUCE B TSEBUEHER bR, 1 rILAER)
BEIRZHE L. (R, XTH &Rk T 2 e RelRausrh (I R
AT AP T RERTS, AV EE,

[1EE= A #BEE (1982-) , B, BEHR=EMNA, K
B, BHRTRM, MBBREERTIZ8UWFINABHAR.

34

HEES B T2 EZ D —F AR E S AR, fF—%
FRRREERIE N, BB e R AE R R, Tl B
HOREE AR 2 G R R e, o (RE RN B
s IR . 2RO BEHIERS
2 W7 SRR Al BB A B 2 7 S BT S (— R TE
200°C ~300°C2[H]) . [ (GBEE 5~10MPa) DINESAS
—FURIBCE L XTI, SRR R mrE R
depRbt, EE AT TR R R Z IR, 1% T2
BRSNS BRI D, AR BENARES
FEREERG 2
2.2 HEEE R SRR E T EE

HEE S B T 2 AT REIRSU A R, E RIS ]
FARERRBA A L. B FIFAXEE. APHEES rTH AR
FRAOKEIEES, BS TESH R —S R R AE R H



UIHARERM - £ 01% - F 024 - 2024 £ 08 A

g, SCEURMIEMRIA . XHER T2 B TS
RARTEFR, BRI A REIR T E AR TR, IEAh,
HEEA G n]DUEASBERIRBFEIR, SRR SRR
EEEEN., MEelRE RN AR, HEEEARR
I, EAERENRE RS IDREINIZ R E AL, AAKBEFE AL
AR OE T8 i BB

2.3 FEEA K HIIRRBAL

FEE(E TS BAEY, fERR e R b HER 75 e i
b, BN TR ML TSSO AR, B
rRbedcR s, FisdeHER, BA RWINNE AT, i3
W B AR T 2SRRI IEERRIA, rIUE R R R
TURRIVHECRIE, SRR =S A EEE . by, H
FEd AR RS, B KR AR B M AL P R B AP R
B, AT 2R T RO,

3 HEz & R FEEF e iR TS A B AL 5
3.1 EFATIHES M

B & R T 2 A b 25 BRI H AR P B AR 2
% T 2R DURBA B L R e . 5
Mg REIR A= SR, BSOS A fa A B & T
%, THAFREMIEREEMESNTST, FEOSFIES
TARE . DRAEHIEHEERTEAE], He meansr=
ARG A 1.5 76/ TR, mEAMNEEA T EE 3 0/
TR, FEERBA TS B,

3.2 HEEHRH T EREMRE

HEE & B E AR Tk T2, ERREED 15
e, AR AB RS B EF =gl e 50 Anill -,
BRI (R A =880 SEfElRas SRR AR
TZ, RJURIEEE N TR RA# T R 5%, Miinb
TR A, IR R NS, T IR E L3
R BAEFER ST, IMAIERGARE . Hll
AR AR FEE A AU ST, B AEIESsA B
ARt OISR e
3.3 HEEAMBIHLE

F R 0 B A RS OIILE . B RN E
kR, EHEAERERESE, AR ENmN AR
ilte FESEREHIIEZ) N 20MI/kg, B ARAHES TV IMRS IR,
(BH B D, & S MR LR
WODKHET . FESRREOHE A, Ba B Tl miE
ST RERL, AR S IR ARV D38 .

4 AR T Z\EERE AR
4.1 EEFIREESTRE &

H BT EE A B T2 MmN — D LB R PR (57
fovE AT e e I, SR AR R A RS TR, (B
RN SREESRG FES KR, HAEEES R VR
2. EDVIRES AR R R Y. AR

TR, (EHREET 260°CHT, I HIEEST R 10°C
B TIEL) 5%, WA SR e RIOm A . FRARHRE
R, YNGR TR RNES 2 — Ak, 17
ST B R 5 | AT R SO B (R e T
Mot R E . Biltn, R AR IR D R
FIELEEER, RIS LTI daERE ), e RESE
FiF .
42 SHEBSEMHE 54K

H & o RS AR A B R s, THE—Fb
PRANE S R AT ANt e . SIS 2™ 2 s i (57
WM. BHET, BFERSIEREIE Sal bl RE = BHREES BTI
PRIAMPEIAEE AR, HoplA 5 B S A P B 30% DL L. $2
RS IOSIER . ISR, SEFESR T 24
G EEDSH . BRSO ESa TE, FRERE
FERARAE =R, e R T 2R E .
4.3 TZHRRAIBEFRMNK

HEES B T ZREER S, EEEPAESIKRERNR
N AR . RIS, RS BRI R O REREL
A 2.4GY WIHEE, (5 A P RAHY 15%. [/t T2 e
FRHREEFIFRCE, FRIAAIRIVREEE, Il AT
PR EIEATT . B SN 2RI, SRR R ISy
FE S RIRERRI A0, BB — PRI T 2R
i, REareRRIAE,
5 REEERERRKMERERERPMIER
5.1 FRER{EAfEREE A RI1ER

B AR —FhE A TR, R — R i
RS AL S ARG, HEERG E e R S A
FEAERINEE SR FFRERA, &5 KFEAEES
17.6MJ FIRER:, HEEREEEZSW 6 50l . HEMEN
fERERIA, FILUE R R REIR AL B ) A m g, Seal
HL D S0AEREZ IR st AMaERa e vl SEfBTRelRIk
AR RIS, BEBRAE XA R & B S5 A B AR IR
WA, HEERT RS — R I RERR R 22, FE R0
HLRERG(C L EREIFRE, (E R T B ea SR e
HRBERL, MR I (T
5.2 Al ER BT HIUSA N AR S

R BIER ERHE R EERIR 2 —, H R EATETE
B, RSB IZ R RS . FERERSERIHE,
A B TRHRES R OHER . FdR TR, — W ER S
) FELAT AR — E AR HE R R IR AR 25%, IESh, H
FECERSARRL R O R At 5 HedE, HURAR . (R I HERUE:
A EREEAL (IMO) X TASAHER kbR,
B LR F AR TR T 2
53 HEEM I ZHHEAREIFAE

At — B S PR AR T E R, KRR AGIH

35



WIHARERA-$01% - 5024 - 2024 £ 08 A

B AR R RN L 2R R s I 5 T . BT
REGIRTA, TR BN Z T, A2

REGEHATERE, BDBIP R AR, R, ERe U=l
REINH, KERREER TEERE, L% T 22500
VTS LSS, SEBRAE P AR AR OLIEE], BE— T
R T ZEFTIEREAE A Tk, B Tl 4.0 FOg
REMIERIMERE, WEEE A T 205 | A Seit i A R
G, N A EIRASER ST, SE L ZSEE
SR, MifisgmEr ek, PR HRERIE P,

PSR
- B
Ll |
empzE wEDEex
Eﬁh’l /‘H
|
(T
| |
| o
o D%

AR a

1 —MATRESRNERES TG ERE

5.4 FREIREIR S FEE & A BYEXEh

HreblRBCRN s & R T Z s R BRI, B
INBCRR SR 54N, AT DL BB R B S AR, (R
fEfigh EETES T, RIESETE, 2023 FeHEE AT
BEIRANUT D AIIA F] 2400 {23670, Hrh—#0 AT S0 il
AP HEORBEHAT TR tESh, —SEZOAHIE TR
PR TR, @b E L BN EE T H & — RINER
AR, SRR E 2 AR AR RIS, ATfoiniscE
TEMT PRI Mo BURIISCRIA MBS T Z A RS2t 7
SEA PR, gt T R SR AR U 2R
5.5 Rl S MM TIHS = I L R

SRR TN TR ISP K A& . 5T,
2023 F LR TR ERE] 1.5 {20, [FEEK 4.8%. X
— R R BRI S, U R RS EE AN L
MRS THRIR . A T AR TR, TR

36

AV FEIELE R SN — AR T TR A e . KA R A
VIR BRI AES, eI AR S
7, HESRERERREIR USRI T L. B, EROE
PPt A P Al DE A 5 D 14 R B RS st P e i R RV S
B, Dt EENN s, SR T e
Ukpas
5.6 REEENNEERRFEHHI N A

AR BEIR ARG AK R R A A RHE Sy,
BEH RIS IREIRFIE, AIDME D REIR AR i A i
TEM. e/ VU R RIS E, PERTUA S ARAR
RS, BAmIRIGE ., ARSI Rl
TEHDCRTES I DX I3, FH et ) fk P T DA 20 ok B (R iz )
B, X e X SR Hh R FERY L TR . BdE TR, 2024 4R
SKEA#D 5000 NAARERITH R A T HEEA L
B R, (R T SR — U2 N AT . AR,
W& > A REIR AGTRIE— 20 N, HIREA BRI RS
SRR BRIV EE AR, A EERAEIRIR AR RER (AN
FEACER UL RIS

6 &iE

FHRE & 5 T 2 A Bnein Uy v F B SR AR

N, WERESEIR IR AR, XOARTEIERRETRA AR

HETRIRE. SR, AT LR E R RR T . Bkl

AN RERES ST IRIER, hasdd HoR G T DU, B

ERTREIEEOR AW & e AR R A B ARt , R G A T

R BIEAKH R IR A E N E S i, hSBle

EREEIR SRR R R E R DTk . 1B BORIOHES) . 12

ARSI S R R & R . BB CERTRENR N

PRI R, AL RS AR R 13055 .

S 3k

(17 $PLTe, = adam. R A s s ) FRIF X (0] 4L TRE
J5.,2024,47(3):112-118.

[2] BRSO B B BRI et e iz D], Tl feE ke,
2024,52(1):34-39.

[3] A, & £ FraeliE A HEL A B T 2 R I BElEEOR,
2023,45(5):98-104.

[4] ®EEM SR HEE S B T2 i T sE B AR L IRAE T,
2023,49(6):67-72.

[5] ZREi b . B R & Bt R R O A SR I .78 1 RETR,
2024,26(2):45-51.

b
=
=}
|



AIRARENMA-8E01%5 - F 028 - 2024 £ 08 A DOT: https://doi.org/10.12349/cta.v1i2.4003

Mechanism Analysis of the Regulation of the Type of Injected
Water Ion

Bin Yang
CNOOC (China) Co., Ltd. Tianjin Branch, Tianjin, 300480, China

Abstract

By adjusting the ion type and intensity of the injected water, the oil recovery rate can be improved. This paper developed an oil-
water-solid three-phase interface behavior research method based on contact angle, emulsification behavior and oil-water interface
strength. The experiment found that after the ionic strength was less than 82mM/kg, the hydrophilicity increased significantly.
This rule was confirmed by the change of Zeta potential on the rock powder surface, the oil-water interface tension, emulsification
behavior and contact Angle, and believed that the ionic strength mainly affects the wettability. Indoor low-field nuclear magnetic
online core displacement experiment confirmed that the salinity of injected water increased by 7.9% from 28000ppm to 4000ppm. It
is concluded that the type and strength of injected water ions.

Keywords
ion type and strength; water injection; wettability; oil recovery
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Overview and Application Analysis of Energy Saving and
Consumption Reduction Technology of Methanol Gas Production

Huixiao Huang
CHN Energy Mengxi Coal Chemical Co., Ltd., Ordos, Inner Mongolia, 016062, China

Abstract

In the industrial production process of methanol from gas, gas purification process, as a key link, is of great significance to achieve
the goal of energy saving and consumption reduction, reasonable optimization of the purification process can greatly improve the
production efficiency and resource utilization rate. This paper systematically studies and analyzes the gas purification process of gas
methanol production from process optimization, equipment technology, energy consumption and other aspects, and discusses how to
realize energy saving and consumption reduction in the production process, reduce costs and improve economic benefits. Through in-
depth analysis of the applicability of various purification methods, research on improvement measures and their practical application
effect, this paper provides theoretical guidance and technical reference for gas production enterprises, in order to promote the further
development of energy saving technology in the industry.
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Current Status of Research on Electrocatalytic Reduction
of CO, by Nitrogen-doped Graphene

Longhui Hou Mingxue Sun Tianbo Yu Xinrui Yang Chunhao Wang

School of Chemical and Environmental Engineering, China University of Mining and Technology (Beijing), Beijing,
100083, China

Abstract

Electrocatalytic CO, technology is able to utilize renewable energy to reduce CO, into chemicals with high added value, which is
of great significance to alleviate the energy crisis and control the carbon balance. However, electrocatalytic CO, reaction kinetics
are slow, the mechanism is complex, and the catalytic efficiency is not high; therefore, efficient catalysts have been the focus of
research. Nitrogen-doped graphene alters the electronic structure and chemical activity of graphene to enhance its CO, adsorption
and reduction ability with high electrical conductivity and good stability. This paper presents the current research status of nitrogen-
doped graphene, monometallic-loaded nitrogen-doped graphene and bimetallic-loaded nitrogen-doped graphene for electrocatalytic
reduction of CO,, and looks forward to the future development trend of nitrogen-doped graphene catalysts.
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nitrogen-doped graphene; electrocatalysis; carbon dioxide reduction; electrochemistry
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