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Simulation and Accident Prevention of Industrial Pipeline
CO, Leakage

Zhixing Song
Daqing Normal University, Daqing, Heilongjiang, 163712, China

Abstract

Carbon dioxide is transported through pressure pipelines in scenarios such as chemical industry, refrigeration, food, and CCUS.
Upon leakage, it can form high-concentration plumes near the ground, accompanied by hazards such as severe cooling, frost and
ice formation, and asphyxiation exposure. Under certain conditions, it exhibits characteristics of dense-phase release and heavy gas
diffusion, which conventional empirical methods struggle to account for peak deviations caused by low-lying retention, obstacle
bypassing, and phase transformation. This paper focuses on source term calculations, near-field jet and downstream diffusion
interface parameters, and proposes simulation key points that can be directly implemented in China’s engineering safety assessment
and design review. The study also provides a preventive checklist for layout isolation, connection reliability, and operational control,
aimed at translating simulation outputs into on-site disposal boundaries.

Keywords
industrial pipeline; CO, leakage consequences; simulation; accident prevention; research

TAEIE CO, ittimaRITEENSE W5

R
FRNEEERE, I - BT KK 163712
i E

SR LT, HA . BRACCUSE Y Z P EEAFHEME, BRETH RIS ENHREAR, FIEMERER, &
FBRASZERBEFAE, FE—REHTEZAEMEAE TAT B IE, FTAZEEEARZIKEHE, BAZASHE
A R EE AR £, AXBELRRIT L, EBHAL THT KB A%, BRETE TR IR FE X L8P ABPUT
W AT S, KRR EmaR BIHE . BT R H TR FE, A THG A b ARG R BB,

KA
T COmGER; 7 At FRMG; AR

15|58

FE CCUS k5 TR CO, Z24 I HBUE -,
S T ®AMHE R CO, g NE ALK, [FRT
WHITE K AR B R SR A = B RSB R & . WEE
Ja SR 2 B R 5ERR, (BEN A . AR 58
WL ST HILSHEERE . i NE S
MU TR BUR RS A, 254 h EFRER RIS TR
BTk, AR MG RGBS ERGISG R e R T, 5Ril
RIEMRA LG, AR R A As R DU A T I &
LGSR,

[E&mH] CO2 BBUBEERIHARMHAR (NERS:
2025WB120023) o

[EZBN] REE (2003-) , B, DERHTIHST
A, BB, MBRFTERSTZHR.

2 TAEHE CO, ittim/a RIAE&EL
2.1 EmME5TRE O/ AHE #E X

i Tl A5 CO, MR IF 505 B IR T A TR0
FEE, R TME O SRS R R RE . B
—, ENSER ., N SESEE TR A ASHE ., R
HEHHE=EE 0, SRRERES O, RER
GERIORE, Y RRMNICFEREEE | A ISR
R, WS —AAISEEE S, NEREE R A
S5EKRICT, ETERE, FHENTR DS A S
FE, ARESIEE. SK. B EMERMERR IR, FETEP
TESRIE A (L BB TELRA TN, TR I S I (o
I, itk SR AR aE co, BAME R . H,
FLI R TL . SR S Ay TURNR , SHFLA S
BANIE 2L, BSE RS A RN, A
FARE R AR, TR SR TSR



WIHARERFH -$03% - 5014 -2026 401 A

SIABLSEIREHREERERE . BOEE5REL,
il S 11 N w927 s AN 0 v A 1 M s et I R
WUBRHES ARSI, Mo E e 5 5 I s B
JRIARZG . H=, S A IR S, AETRAH s R
KRB N . B R ABE S S R SR AL
XN, ¥R TR E St O s 2 AR E NI
R, BRSNS R
R L. HIU, SERIN TREAS R, S0%ERE
. MREEE. EEPHAZL. WIS D . (RSBEIRILS
FEEMSE IO EREE, HRITE R ER . RS
% DCS # ¥ kets, &5 P&ID S5k TIRE IS
HIRAIE ., SHl SO, TR RLEWEIEA S EUE
103,
22 iEpHREESY NS XBE

Aiegn T E CO, it G Fit Bnis S5y 2 [A]
HIBLO R A5, rIRASHRX SESY HX X &R
o H—, 0250 m EXAFREFFX, FILORAHE
WA HA TR R A, B ERE . BIORES
HEEARA, RASNRIGH 515k M58 2K O Zas Al
WREETEU, R4 A8 1 B M 5 3R MLk B S T
EIRE SRR, IRBIRBa T SR H T Ba 2R
T, XSWGEEBHE R B Esh kR, &R E
ORGSR . SRR 5SS AR RN Nl Hii
Feelte B8, 50 m DISMEES B, (RIEFETS
HAE SR BRI ET B e, SRSk —
210 m XI5 1.5 m ZAREE, FRER . MRS T RmE
PUBEIZ WSS OFA = R R EE R, TR R]
%A SLAB SFE Sy BB, HE g E 2 XS T
FEREIFESY BIOEREDKR, =, 7 Bk, B
PARGE . EIESGARN, RARE CFD MefS TAREA
BAA, REXIEERERY L N SR, R
RAE— DX eSS, THERNORX KR .
B ALK SR T S Him i A5, B ]
A TRRAUETEIH RIS A — RIS S5 A, B ek
CFD iy KW IS (. SRPY , 4 A g ] S 4R R
Z /D4 I OLRIR R [ RER TR 4R . 1.5 m SR (EL .
(R AR RSN ) S e B A IR AR, I (B BE
W2, R SRR T AR, BERNESATFE
SIRIE R RS IR A — 2 B,
23 REFIESRREN AL i H

RS TV ETE CO, it fE SR E A R IEZ ] ik,
RKEIR LR 258 3 ARG B A A ML BB IR S e BT .
F—, RERERAYENEEEE, L ARPLIGBZ 2.1
fJ PC-TWA 55 PC-STEL A, 4334 8 h N R JIFCFE 5
15 min FGPPEEPENE, (FELERDL 1 min 2K SHIHFFEZT
15 min JEEEYY, MR ESESENE DR, Kk

2

Eiks N A B EmGI TR EL, fa e A
IDLH £ 2 EREEA FIR, AFE ppm 5 mg/m3 7E R
JESAE T — 0, AR S B AR AEY 1.5 m, EIRE
HER 1.0 m, [EARKI 13 m, F, JGEEPIEHE
EIAINE SREHEBRI AR OTERR, AR ST X7
B OHERES S BT ARREES ST A,
BRI E R T B, 2/ 0 E ek, g
B, ELHER K S elBf i ReE, FE GIS L &
HENGERXDFLE, BT EEARGE R S EEY
2. =, [SRMA WZFESIH SRR ARHT, St
BRG] SFaE ek 1oL, AR TR
Mg B 5ERYR, HUMEHS5mR BT R
W RUAEEDE R 2R RN E , By Bal R 5T
FH R —— X R. SEPY, SASCHDART R SRIE R
SSECRIE, 105RI. R . FEmIEE SR
RURAE, WG, W SRS EE TR — N E
SR EERIEEX A, Hizh ERIR R =8 Co, EiEE
XS TS SR AT IR 05 2 v ) 5 XU T 3552 FE vt L B T
PR B S M SR
3 T EE CO, ittimEM AR
1 IERMESRERNNIELNR

AFE TS CO, fitlsi = B fa FE I Bt e
EEAMEE . RIEIORRA, K TR E SRR TE
ARTELR, B—, BESEE R EN AT ES RS
BURIXER, 454G HERUAE . B ES A Dk, il
PEREFFHE NI . RITREET . SRR SR T IS
(rzsal, Wik E A taEire . B BRI i
R ES: AR NS E RS R e, HAE) ek 51l
BB SEMERE], 2RISR e P BB,
PR S s NI PR B O A, BRI E i
(o) iy PR Uty i e v = S VD R BN SN R
LEUKBHR SRAEE R A, SN EIRHER. WS
WS eubirgs, RS | 2 T e X HEE s RamiE
TRUAL, S S & B RER S A DA D R R, [
IHEERER IR IS eI . ERFRESArE . B
AN GUBELERE R, R A R R TSR E IR 52
TR . BNPREIE S miEt. B, B WA SHER:
Berh X R RIE SHEO R, HKE . BARASIRZK R
PR H R R E AL, S A R R AN AL
for, SENBLE/CETEBr AR A, WTRTRE A AR T
VKRS O X PR bl 1 L WSCER I S TRk e 6,
K HE B |« PR SPGB A e, SBPY,
Tt T SRAB AT RT T USRS AN, LRSI |
HEREA | RS . BAUMR el KT L R i <
RRAIEE RS, AAAPERA B TRE . NS



WIHARERFA-$03% - 50142026401 A

2

Wit S IE RN R, HIZ A R AR Tr
5B EF
3.2 MR 5 ERE A ARG E

1E TAVEE CO, R M+, ABFIRMHRIOR A
M, MRS ERRB OIS SR E RS . B, &
XF CO, ity Ko SERYE S NI b, T 25 SR B Rt
IKEEIE SBREE R, T4 T A R Ho s
e i NEEIESE I, JRAEIAEINIX | IBSGERE S/ NOR S
BN S, T YRS ST | TGS AR R
WREBRIE SN, HA B T 5Tk A AN M A 2T
S, BREEIRIE TG E TR R SRegeid R, B, W
T U . BCEREHEMEUR S, WIS EIRE Y
AR IR R AR T, ShERER DU RIR 5
PEE SR I MR S IR ARG A, e AR e
TR FEEFEATVAL R FAAFRE A, I s i s
PO RZE, (RAIMPEBARMEHERN TR EHK, BEdukt
BRUKIBL S Y, B2, wEEE BEFS T E RS,
BN AR SR RSk A, SR R B BRA
FHFHS PSR EEH IR B EE BE, BEEERER
FREEOEBHEEME S, sk WE SR
T R SIRESE, FHE LRI TIEE AR 5
MU, EEEESAHESERRE, BFSTEER. 0%,
SEEMERE | RATSH SRS, (SERESIE . R
M. EEESEOER, SEREGRRE, LBITA T
TEEME
3.3 e =S 5 R 240 BRI IR WYL

A T 8 CO, Mt I B5 #22 9%& BN HE A sh1E, R4
TELYF AT 5 B 2 b B M ] E NI B —, #%
GB30871 SLHEIFZRI L ZEIERRAD, MLz CO, &4k, 1"
SRS EINE T, SesekiEdatiA . s, Bz
5E, BEGRERBIIERES, R Rt e
B, REMEERINT .. BW4RS . SRR S
BEH T, (R TDUE DR DAk A%,
L X3 R RSN HIAR . BTSRRI S, &
=, &P Co, BaitE s BN, #E AR EES AT PR

Tkt

3

[RIZERAME S, SRRV AF 19.5% 2 23.5% JE[EIN,
FARRIES EE A, SAZIAE B R Z I BURISIE R B 442
SRR SR, AN RIS . ASUER S A
Wi, SHPEPEEEFE SRR IR, K
JekRs s A H RS, RO R AR KEIERE
BHAGEER . 5=, EAHIERMHARALR, Eiw
RR . NSRRGSR VR SF ARG, R Y.
Wz, B, Big. BEAE L. KBEHSINIRIEERN
B IR, ARG SR & MuEhl . EEE] . 3
IR BIATIE, EAGEARLIHE TG E |
TG g2 B, 2600, HGAREHEAL TR O ZHER,
NaBle. Bk ROTEERES N AAESIE R S H AN
RS, WA OSeE . ARIRER . SRR e 5E I
IIERHARR , Rt SRIDHE R R SIS ORIR B
FEAE R 3B A e . B A2 RS R A D=

I
4 45iE

TH A TV E CO, MR RS, RFHIRIT, T
BH S Tl BB O S E Y T EIR, HERER
XS N R X FEE 5 R R a5 R n m] et 5 mT B
P, HHIPGHEMMERRS . EERBAI s SRR &
SRR SCRRTHUTAR, B AR TR 5 R TR
PAEESIATT, kit jE T Sa Bl E—E XD
RIFR
S 3k
[1] % ZEEAL, FoHm, 5 AR B TE CO R T LI N ML A

FAERE[T]. ARSI Tl 2021, 41(10):109-118.

[2] 204,58 € RRBHR & B I R Co B iE ik it S5 (= ot it

JEIHESHEIZ, 2025(5).

[3] EHRIX. TAPHIECO,E R R 25T [D]. b

T45¢,2020
[4] ZRER S, T, %8I S OB ER XS T[] 284

SEMESR, 2022(003):022
[5] R OE 2 F RS SRS E R B RS 0 52

[J]. 2242 SEMREER, 2025(6).



AIHRARENA-5803% - F 018 -2026 F£01 A DOT: https://doi.org/10.12349/cta.v3i1.9872

Application of Electrodialysis Technology in the Separation
of Lithium and Magnesium from Salt Lake Brine

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

Abstract

Electrodialysis is an effective approach for lithium-magnesium separation from salt lake brines with high Mg/Li ratios. This paper
systematically investigates the fundamental principles and engineering practices of electrodialysis technology in lithium extraction
from salt lake brines. At the mechanism level, lithium-magnesium separation is governed by the dual mechanism of “Donnan
thermodynamic exclusion + kinetic %5 in dehydration energy barriers”, where Mg®" migration is hindered due to its much higher
dehydration energy barrier (-1922 kJ/mol) compared to Li" (-515 kJ/mol). At the material level, the evolution from positively charged
layer modification, asymmetric structure design to COF membranes and biomimetic ion channel membranes is reviewed. PEI-
DAIB asymmetric membranes achieve a selectivity of 72 and a Li’ flux of 0.75 mol/(m?-h), COF membranes reach a selectivity of
321, and biomimetic carbon nitride membranes exhibit a selectivity ratio as high as 1708 under high magnesium background. At the
process level, the feasibility of the “adsorption + electrodialysis + concentration” three-stage coupled process is demonstrated, where
nanofiltration pre-concentration can shorten the process flow by 40%. Engineering practices show that in a Chinese salt lake 10,000-
ton scale project, the electrodialysis system increases lithium concentration from 5-7 g/L to 20-25 g/L, with lithium recovery >99%
and product purity reaching 99.80% battery-grade lithium carbonate. Electrodialysis technology has demonstrated scalability and can
provide technical support for the efficient development of high Mg/Li ratio salt lake lithium resources in China.

Keywords
Electrodialysis; Salt lake brine; Lithium-magnesium separation; Monovalent cation selective membrane; Battery-grade lithium
carbonate
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The Importance of Coke Oven Gas and Converter Gas
Analysis in Chemical Production

Xia Jia
Xilai Peak Branch of China National Energy Group Coal Coking Co., Ltd. Methanol Plant, Wuhai, Inner Mongolia,
016000, China

Abstract

With the continuous advancement of China’s scientific and technological level and national economy, artificial intelligence and
Al technologies have been applied in various fields, and the production processes of chemical enterprises have transitioned from
traditional manual operations to intelligent factories. The coke oven gas and converter gas produced by steel and chemical enterprises
have characteristics such as flammability and explosiveness, which pose hazards to production safety. Therefore, gas analysis has
become an important concern for all sectors of society and the public. Gas analysis is of great significance to the safety and stability
of chemical production. Any issues arising in gas analysis production can lead to serious consequences. Based on this, the article
analyzes the importance of gas analysis in chemical production and preventive measures, providing reference and assistance for
relevant personnel.

Keywords
coke oven gas; converter gas; laboratory analysis; chemical production; importance
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Evaluation of the Operating Effect of Techtiv-500 High-
Selective Composite Proprietary Solvent in the Aromatic
Extraction Unit of the Continuous Reforming Plant of
Oriental Hualong Group

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

Abstract

This paper explores the application effect of Techtiv-500 high-selectivity composite proprietary solvent in the aromatic extraction unit
of the continuous reforming unit of Oriental Hualong Group. By comparing aromatic recovery rate, product separation accuracy, and
solvent loss, the operational effect of Techtiv-500 high-selectivity composite proprietary solvent in the aromatic extraction unit of the
continuous reforming unit is analyzed. The results show that Techtiv-500 high-selectivity composite proprietary solvent significantly
improves the product separation accuracy of the unit and the recovery rate of target products, while reducing energy consumption
and operating costs. This study provides a theoretical basis and practical guidance for the application of Techtiv-500 high-selectivity
composite proprietary solvent in the aromatic extraction unit of continuous reforming units, and has certain reference significance for
solvent selection and operation in such units.

Keywords
Techtiv-500 high-selectivity composite proprietary solvent; target product separation accuracy; target product recovery rate; solvent
loss
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A AR R T — 3R, SETFHERERY
s BB BIORERE . PR | RN,
UEEMAT KA (1977-) , B, PEUGREA, & AIE IO WIS = 20 70 ke, IR
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1 5]

I
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GTC AR LZA, f#H GTC A% Techtiv-500 15515
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P

i
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2 B min =SB E

TG R I OVE R H kR (C6CT 205y )
SERRAES IR IR, B RDEEAR . B, U H
AP, RAER AT IR AT, RS TR R [
B IFERAE SR =, ik, 5 RSN 7T
Pk,

FHERZR TR TR 2 m e B v I AR T 205510
FRHER P SRR RIRS Y, TEEFIERT,
EH IR 5 H GRS WORHER BRI, MR IR
RENE ML SRS IBES IS TR, F @ MESTRIRIIL .

BEEBITRE, =470 R, BHZR. E58) R
wIEFRE, Hib, FPERLAEREEAE] 99.999%, R ERR
545 R TR 99.9%; FFIZR= S04 99.99%, iKEI(td
4R 99.95% [OFRifE; JEAIEF=TNOAEEE RN 99.9%, &1
P AR < 99%. 15iAH Techtiv-500 (&5 EE 1T 2 4
I THUR, AR =R K, PRI S
EEEFLF

(FR1) FRMRATTRRE

M- 1
s L e P | RTIE
JEHE (%) | 99.9 0.01 0.0004 0.01
K (%) 0.02 | 27.68 | 99.9991 0 99.9787
A (%) 0.08 | 72.31 0.0004 99.99
F5E (%) 0.10 | 99.99 | 99.9995 | 99.99
i (mg/kg) 0.03 0.02 0.02 0.04

B 2025 97 A 26 BAUEREGE, BEEINT 00 110%

3 FREEIZE

— R TES, FEAEMRIESRET, AJDIRARRE
HPR T IEAIAET IS T 0B . TR TT Y B 2 T
ke, IFIe R AR, A DT SRR,
eyl EIllhey:yp o A= (EV5p S itk L St v [ PP S e
BE, (RIS B RIS EOTRRIICR, At, 1Rk ris)
FER, REREWREROTIERIAIRE, SO — MG IR,
BRI R R HEET.

J5 ke 7k |l W A T BT N (1 — FR¥XRY

XR AT TR S

FF e R

XF AR IR IR

2025 £ 7 H 26 BAKE it I & S & 0.1%, Hil
HHFIEA IR S 0.01%, FFRRAIAEEERIS AR T —
TERIACE, MREE, SRR (1-13500kg/h x 0.1% +

(30600kg/h X 56.18% ) ) = 99.92%. GTC /A & 75 15 [A] I

R PBTHE IR 99.6%, [FFT 5 i 1 05 18 M I 7E 99%--
99.5%, %75 IR i TR BRI R B A ISR

4 B IERE TRERISZ I
IEFEE TSRS, GGG, ZCER R,

NRLEEG AR R, (RSSO RE BT i R i
B IEFIERE NERIS, HEBITT RIS SR, R,
HHERTE 4P th 202, MR ss <. BhsiE .
A L2 TB, JGEsTIERE TR A B3 2
AIDE, BRI 2 SERmfT AW, SN R AR
—E, BIUER A TRRITE RN, AR H
BT

5 AT FE

2025 4 7 H 26 HE: M bFh s sl w, 5
I 0.33ppm F1 0.16ppm, GTC FEFRZE K 43 AT H v
rhigFl SR < Ippm; IEHETT LA R IAFAIBE = SRk
TE1 ~ 3g/miel}, iR IIEE AT H , sz 0.33ppm )
0.14 o / Mgk}, fh e (0.16ppm ) 0.07 5y, / MidE},
it 021 75 /bl RTINS FRAE. B L,
FHER ZR TR AT A RSB W R e I A ST e (B R,
B KPR/ DI TE .

GTC AR ER ARG B HIE 0.3--1.0%, L=
STIE IR K & B AE 8061.72ug/g (IEFIEINE 1400h)
B EELITE 0.8%, [FEEFIFASRNESK; HIEE
Y/ P FIE (SS/LS ) = 0.01--0.025wt/wt, HILZEE 1.02%,
PEHICEFERRI IR A IR SRS 0.04%, LT GTC
FURI# 0.2%. HEABFIREILE R, BHlFKSED
REFFAEDR, TaAInISEEE R R R

T 2K RS E B EL K 6--7 AT, BR*MK—IKR,

(FF*XF))*100% T ZKEE D503 Gk E: (1.4 K *1.7 K ) 7 30% (46
FR A T, UEBHRKEREEE N, B A O
(% 2) BFIFEERTEE
BT s ARl Femll 1 Fmll 2 FeAmll 3 Fetmll 4
J50% G ﬂkﬁ@i{ﬁﬁ” IR BR* IR* R IR
TEFR sl sl sl peasiil sl
L) BREEH TERGE e EE | BeREH | BegleEiue | BRerEH
PH & 7.6 6.3 6.2 5.58 6.9 6.8
FEIAEEY (ppm) 15 126 438 381 1169 365.8
FET (mgl) 2.6 72.1 183.5 1641 129.5 86.8
BT (4) 0 2 2 4 6 25
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6 AN ERNESE
6.1 BEMEFRi ¥ B =

EHZENS YR, B =Y E R IR & P e TS
FIFEER— R (> 1um) FEEER, HREEE0L
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RS 6 D AHES R, —URHR BETARIZ) 200
INFFCEK), IR EE %G, RIVFTE B @R .
P e eI P 6 A HiEFE—k .

6.2 SEFHREMEBE

EHIR AR LZAE TN, S8 T RCEREEINIL
SR U, SR ARG, B
TEXIHANEE R, HERLTE, RS SES N BIHy %
FLimisls, BhEREERweEr 1,

SETRE LT, Hit, EEAERBBBETLS
B, FEREMAANEN, —RERAERIMOBSEFIR
B PR P ST, TR — R AR E SR
AR, BN SRR SR S, BB SR R

= AEL

F 2= # 0.5ppmwt,
6.3 ERIEYIRMARRFMEE

755 pH (ERIREREIR TIA S B (i HBt
SO,, SO, X AIATEAIREFA AT [ 7 , TERRJBE AR A
BUEIR T INCE SR M B E T 2440 N b, FHENmE
FRBERR IR TR, e EOSAR I R E . WAk
XLCERMEM, T ROBE AR AR B 2 E,  Mifid ik
& 0GR, B, MR, SEuEFE), HaR
M I A= 140

DO 2 B n] Fh ATERVE Y H 4 REAFIM ph ELETERR
JEEN, GTC Wit AR (MEA) [VEEER A 24000
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(BT RUFIERESRE, IERREREARREEIRNZ .
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RHEAEEETIRE, °C 87 82
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Research on Green and Efficient Catalytic Conversion
Process of CO, from Coal to Hydrogen Chemical Tail Gas

Gonglong Li' Ligiong Xu’

1. Gansu Nenghua Jinchang Energy and Chemical Development Co., Ltd., Jinchang, Gansu, 737100, China
2. Gansu Provincial Nuclear Geology 212 Brigade, Wuwei, Gansu, 733000, China

Abstract

Against the backdrop of the “dual carbon” goal and the large-scale development of CCUS technology, achieving green and efficient
catalytic conversion of CO , from coal to hydrogen chemical tail gas is not only a core requirement for carbon reduction and emission
reduction, but also an important path for resource recycling. This article systematically reviews the mainstream process technologies
for CO , catalytic conversion based on the component characteristics of coal to hydrogen chemical tail gas, with a focus on analyzing
the technical principles and application status of methanol synthesis method, dimethyl ether (DME) synthesis method, and synthesis
gas co conversion method; Deeply analyzed the core problems of low catalyst activity, poor product selectivity, and high energy
consumption cost in current catalytic conversion processes; Based on the development trend of cutting-edge technology, a targeted
process optimization path is proposed from three dimensions: efficient catalyst research and development, process parameter

optimization, and system collaborative integration.

Keywords
coal to hydrogen production; Chemical exhaust gas; CO,;

Catalytic conversion; Green technology; CCUS
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2.1 BEEERE
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Discussion on Preventive Maintenance Strategy of Key
Equipment in Petroleum and Chemical Plant

Qinglin Li
Sinopec Western Sichuan Natural Gas Exploration and Development Co., Ltd., Chengdu, Sichuan, 611900, China

Abstract

Petroleum and natural gas chemical plants are mostly in continuous operation. Once key equipment experiences performance
degradation, it often leads to interlock shutdowns, fluctuations in product indicators, and increased energy consumption. Preventive
maintenance is not merely about increasing inspection frequency, but rather combining fault mechanisms, operational loads, and
on-site inspection methods to address potential hazards at the “pre-failure” stage within controllable limits. This paper focuses on
common equipment such as pumps and compressors in plants, and discusses how to make maintenance activities more aligned with
operational realities through hierarchical management, task lists, and closed-loop execution, based on the characteristics of China’s
plant inspection and maintenance organization and shutdown window management.

Keywords

petroleum and natural gas chemical industry; facilities; key equipment; preventive maintenance; strategies
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Evaluation of the Effectiveness of Safety Training for Gas
Station Employees and Optimization of the Curriculum
System

Jianguo Wang
China Petrochemical Corporation Hebei Petroleum Branch, Shijiazhuang, Hebei, 050000, China

Abstract

Gas stations belong to a flammable and explosive industry, and their networks have been widely popularized. Currently, the gas
station market is approaching saturation, and the main theme of industry development is shifting from incremental growth to
optimization of existing assets and comprehensive improvement. Safety operation ensures the safety of existing assets at gas stations,
protects the lives of employees, and safeguards public safety. Currently, China lacks evaluation standards for gas station safety
training, leading to a lack of targeted training courses and ineffective transformation of training into safety protection capabilities
for gas station employees, failing to meet the needs of optimizing existing assets and comprehensive improvement. This paper,
combining the characteristics and transformation trends of gas stations, discusses the current shortcomings in training and proposes
countermeasures, aiming to provide theoretical and practical basis for gas station safety training, support the optimization and
comprehensive improvement of existing assets, and reduce the occurrence of safety accidents at gas stations.

Keywords

gas station; safety training; effectiveness evaluation; curriculum system optimization; existing optimization; comprehensive upgrade
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Effect of Surface Treatment on Properties of Biaxially
Tensile Polypropylene Film

Lanbo Luo
Zhongshan Yongning Thin Film Materials Co., Ltd., Zhongshan, Guangdong, 528400, China

Abstract

This study investigates the effects of different surface treatment methods on the dielectric properties and surface energy of biaxially
oriented polypropylene (BOPP) films. Three surface modification techniques—electrode treatment, flame treatment, and chemical
coating—were applied to BOPP films, followed by measurement and analysis of their dielectric constants and surface energy.
Experimental results demonstrate that all three methods can improve the electrical performance and wettability of the films to
varying degrees, with electrode treatment showing the most significant enhancement in both dielectric constant and surface energy.
Flame treatment and chemical coating also exhibit notable modification capabilities. The findings provide theoretical foundations
and technical support for the application of BOPP films in high-adhesion and high-insulation fields such as electronic materials and
functional packaging.

Keywords
biaxially oriented polypropylene film; surface treatment; electrode treatment; flame treatment; chemical coating
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Research on Chemical Equipment Manufacturing Technology
Based on Green Manufacturing

Bin Huang
China National Petroleum Corporation No.6 Construction Co., Ltd., Guilin, Guangxi, 541000, China

Abstract

Promoting the transformation of the manufacturing industry towards a sustainable development model has become a consensus for
global industrial upgrading. Nowadays, the concept of green manufacturing is gradually penetrating into traditional industrial fields,
and it also plays a key guiding role in the high energy consumption and high emission chemical equipment manufacturing industry.
As the material carrier of chemical production, chemical equipment has increasingly become the focus of industry technological
innovation by applying principles such as green design and clean production to its entire manufacturing process. In response to
resource consumption and environmental pollution issues, before delivering equipment for use, it is necessary to systematically
consider raw material selection, process design, and scrap recycling to minimize environmental impact, in order to build a sustainable
manufacturing future. This article focuses on the manufacturing process of chemical equipment, mainly exploring the technical
path and implementation strategy of integrating green manufacturing concepts, and proposing targeted development suggestions for
industry professionals to refer to.

Keywords
green manufacturing; Chemical equipment; Clean production; Sustainable development; life cycle assessment
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Research on Manufacturing Process of Titanium Tube Heat
Exchanger

Youxin Ye'”?

1. Guangxi Bosco Environmental Protection Technology Co., Ltd., Nanning, Guangxi, 530007, China
2. Guangxi Kejia Equipment Technology Co., Ltd., Nanning, Guangxi, 530007, China

Abstract

Titanium tube heat exchangers have become an irreplaceable key equipment under harsh working conditions due to their excellent
corrosion resistance, good heat transfer performance, and processability. They are widely used in fields such as papermaking,
chemical industry, metallurgy, energy, environmental protection, food and medical care. The excellent performance of titanium tube
heat exchangers can be achieved through precise execution of manufacturing processes and strict coverage of quality control systems.
This article focuses on the core process links and key quality control nodes in the entire manufacturing chain of titanium tube heat
exchangers, and conducts in-depth analysis and discussion. The article elaborates on the key process points of the entire process from
titanium material cutting, precision tube sheet processing, strict cleaning and assembly, core expansion and welding, to final assembly.
It particularly emphasizes the protective and special measures that must be taken for the high temperature activity, easy pollution, and
difficult processing characteristics of titanium materials. And elaborated on the airtightness test and non-destructive testing techniques
such as ultrasound and radiation. By strictly controlling each link, the aim is to ensure the long-term safe and stable operation of
titanium tube heat exchangers, providing theoretical reference and practical guidance for high-end equipment manufacturing.

Keywords
titanium tube heat exchanger; Manufacturing process; Welding protection; Expansion control; Process quality control; Non-
destructive testing
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Research on the Synergistic Path of Pollution Reduction
and Carbon Reduction in Chemical Industry
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Abstract

As a cornerstone of China’s national economy, the chemical industry provides essential material support for socioeconomic
development. However, it is also characterized by high resource and energy consumption and significant pollutant emissions. With the
implementation of carbon peaking and carbon neutrality strategies, the chemical sector faces dual challenges: reducing conventional
pollutants while taking on the critical responsibility of controlling greenhouse gas emissions. Historically, pollution control and
climate change mitigation operated under separate policy frameworks, with distinct approaches in goal-setting, measure selection,
and effectiveness evaluation. Currently, ecological civilization construction has entered a new phase prioritizing carbon reduction,
making coordinated pollution and carbon reduction efforts an inherent requirement for the chemical industry’s green transition. This
transformation entails not only updated governance concepts but also systematic restructuring of industrial models, technological
pathways, and management practices.

Keywords
chemical industry; pollution reduction and carbon emission reduction; synergistic pathways
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Development of Hot-melt Damping Pad for Automotive
Body Floor

Bei Xu
Hangzhou Zhejiang Organosilicon Chemical Co., Ltd., Hangzhou, Zhejiang, 311200, China

Abstract

This paper focuses on the development of a hot-melt damping adhesive pad for vehicle body floors.The damping pad is mainly
composed of thermoplastic compounds, tackifiers, fillers, softeners, and other components, and is prepared via internal mixing,
extrusion, and other processes. Through the use of specific components at optimized ratios, the product achieves favorable synergistic
effects.It exhibits excellent flexibility, with no brittle fracture during storage at either high or low temperatures.It demonstrates good
high-temperature baking resistance, without sagging or displacement after baking, as well as strong high-temperature adhesion,
ensuring full conformity to the shape of automotive body sheet metal.During application, no bubbling, delamination, slipping,
shrinkage, or displacement occurs.Additionally, the product features good storage stability, a long service life, low weight, excellent
vibration absorption and noise reduction performance, and high flame retardancy.lt is suitable for use on automotive body floors.

Keywords
Hot-melt damping; Vehicle floor; Damping and noise reduction; High temperature
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Research on Fault Diagnosis and Early Warning Mechanisms
for Key Mechanical Equipment in Natural Gas Stations

Yongtao Guo Xiaofang Lv Botao Zhao
State Pipeline Network Group Beijing Pipeline Co., Ltd., Hengshui, Hebei, 053600, China

Abstract

As a crucial node in the natural gas transmission and distribution system, the operational status of key mechanical equipment in
natural gas stations directly impacts the safety and stability of the supply system. Under prolonged high-load operating conditions,
equipment such as compressor units, valve actuators, and cooling systems are prone to faults like abnormal vibration, bearing
wear, and sealing failure. To enhance the operational reliability of natural gas station equipment, this paper analyzes the operational
characteristics of key mechanical equipment, investigates typical failure mechanisms, and establishes a fault diagnosis and early
warning system based on multi-source monitoring data. The study demonstrates that data-driven fault warning methods can
achieve dynamic identification of equipment operating conditions and preemptive risk alerts, effectively improving the operation
and maintenance management of natural gas station equipment and providing technical support for the intelligent operation and
maintenance of the natural gas transmission and distribution system.

Keywords
Natural gas field station; Key mechanical equipment; Fault diagnosis; Status monitoring; Early warning mechanism
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A Brief Discussion on the Application of Biotechnology in
Chiral Drug Synthesis

Guangming Sang
Chia Tai Tianqing Pharmaceutical Group Co., Ltd., Lianyungang, Jiangsu, 222062, China

Abstract

As a fundamental property of nature, chirality plays a pivotal role in molecular recognition during biological processes and the
generation of life-sustaining substances, while also constituting a critical consideration in pharmaceutical design. The distinct
enantiomers of chiral drugs often exhibit markedly different pharmacological activities and toxic effects in vivo, underscoring the
importance of obtaining optically pure chiral compounds for medication safety. Understanding chirality concepts and characteristics is
essential in drug synthesis to ensure therapeutic efficacy and safety. This study analyzes advancements in biotechnology applications
for chiral drug synthesis, focusing on the characteristics of biocatalysts such as oxidoreductases, hydrolases, and transferases.
Through case studies, it demonstrates the utility of biocatalysis in synthesizing chiral alcohols, chiral amines, axial chiral compounds,
and spirocyclic structures.

Keywords
Chiral drugs; Biocatalysis; Protein engineering; Drug synthesis
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Key Processes and Industrialization Path of Co-disposal
and High-value Utilization of Metallurgical Solid Waste

Guangze Wei
University of Science and Technology Liaoning, Anshan, Liaoning, 114051, China

Abstract

The metallurgical industry serves as a critical foundational raw material sector, generating hundreds of millions of tons of solid waste
annually. This includes blast furnace slag, steel slag, dust removal ash, and iron oxide scale from steelmaking processes, as well as red
mud, copper slag, lead-zinc slag, and anode mud from non-ferrous metallurgy operations. These metallurgical solid wastes are rich in
iron, aluminum, calcium, silicon, carbon, and various valuable metal elements, possessing significant resource utilization potential.
Transitioning from “end-of-pipe disposal” to “resource recovery” through integrated co-processing and high-value utilization has
become a pivotal strategy for green and low-carbon development in the metallurgical industry. This study systematically categorizes
major types and characteristics of metallurgical solid waste, analyzes key technologies for co-processing and value enhancement,
and explores viable industrialization pathways with safeguard mechanisms, aiming to provide theoretical foundations and practical
references for sustainable resource utilization of metallurgical waste.

Keywords
Metallurgical solid waste; Co-processing; High-value utilization; Resource recycling
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Analysis of Operational Issues and Technical Breakthrough
Practices for China’s First Nationwide Gasoline-Diesel
Blending Treatment Unit

Xiaoqin Xian
China Petroleum Sichuan Petrochemical Co., Ltd., Refining Unit 4, Chengdu, Sichuan, 611900, China

Abstract

Based on frontline practical experience, this paper systematically analyzes the root causes of conventional operational issues
in gasoline-diesel blending and emerging challenges in aviation-gasoline blending, including mechanism of occurrence, design
flaws, and insufficient operational compatibility. It elaborates on technical retrofit measures such as enclosed unloading system
modifications, nitrogen sealing improvements, and equipment capacity upgrades, as well as targeted adjustment plans for process
parameter optimization and heating furnace thermal load regulation after aviation-gasoline blending. The study summarizes technical
expertise and management methods for transitioning from trial operation to stable operation of the first blending unit, and from
single-component blending treatment to multi-component blending. The research findings fill domestic technological gaps in large-
scale blending treatment and multi-component blending, providing replicable and scalable practical references for similar units. These
advancements significantly enhance pipeline operation efficiency of refined oil products and promote efficient resource utilization and
green low-carbon development in the petrochemical industry.

Keywords
Oil blending treatment unit; Fractionation column; Excessive oxygen content; Equipment clogging; Aviation fuel blending
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Research on Failure Mechanism Analysis and Prevention
Technology of Key Process Equipment in Petrochemical Industry

Qiang Ma Ben Li Yuanlin Liu Xiao Jing
Zhejiang Petrochemical and Petroleum Industry Co., Ltd., Zhoushan, Zhejiang, 316021, China

Abstract

To enhance the safety, reliability and service life of key equipment in petroleum refining processes, this paper conducts a study on a
typical accident case from a certain factory. Based on the analysis of the failure mechanisms such as high-temperature creep, stress
relaxation, sulfide stress corrosion cracking and hydrogen embrittlement, this paper comprehensively examines the causes of damage
and fracture of the pressure-bearing components and proposes corresponding preventive measures such as risk inspection, corrosion
monitoring protection and equipment integrity management. The research shows that the integrated prevention system combining
mechanism analysis, condition monitoring and risk warning can effectively prevent equipment failures and ensure the long-term
stable operation of the plant.

Keywords
Petrochemical industry; Critical processes; Equipment failure mechanism; Prevention and control technologies
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Research on Data Quality Control and Error Source
Identification in Laboratory Analysis Data

Man Zhao
Liaoning Evergrande Testing Technology Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract

With the growing demand for environmental monitoring, data quality control in environmental testing laboratories has become
crucial for ensuring the accuracy and reliability of test results. Data quality not only impacts environmental assessment outcomes
but also profoundly influences the formulation and implementation of environmental protection policies. This paper explores the
necessity of analytical data quality control in environmental testing laboratories and conducts an in-depth analysis of common error
sources, including instrument errors, sample processing errors, and human operational factors. By adopting standardized operating
procedures, establishing quality control checkpoints, and enhancing laboratory personnel training, data quality can be effectively
improved. Through proposed improvements to existing quality control systems, this study provides actionable strategies for elevating
environmental testing data quality control standards, aiming to deliver more precise technical support for environmental monitoring.

Keywords
Environmental testing laboratory; Data quality control; Error sources; Quality management; Statistical analysis
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Research on the Construction Practice of Chemical Process
Safety Management System

Yulian Han' Nenggang Jiang’ Haipeng Wang3

1. China Chemical Safety Association, Beijing,100013, China
2. Shandong Wonfull Petrochemical Group Co., Ltd., Zibo, Shandong, 256410, China
3. Yunnan Energy Green New Materials Co., Ltd., Kunming, Yunnan, 650100, China

Abstract

The chemical industry features complex production processes and high risks, making it a key focus for safety management. Process
Safety Management (PSM) serves as the core approach to ensuring the safe operation of chemical enterprises. This paper, based
on standards such as the ‘Grading and Scoring Criteria for Work Safety Standardization of Hazardous Chemical Enterprises’ and
the ‘Guideline for Process Safety Management in the Chemical Industry,” and incorporating the practical experience of Shandong
Huifeng Petrochemical Group Co., Ltd., constructs a comprehensive Process Safety Management system covering the entire lifecycle
of chemical processes. The system comprises 16 key elements. The paper elaborates on the management content of each element
and proposes specific steps and practical guidance for building the system, aiming to provide chemical enterprises with a systematic
safety management framework to support the achievement of inherent safety and sustainable development.”

Keywords
Chemical Process Safety Management; Safety Management System; Risk Management; Continuous Improvement
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Accelerate the recycling and utilization of used power
batteries in universities

Yazhi Xun Yang Bao Xiyan Liao
Hunan University of Science and Technology, Xiangtan, Hunan, 411100, China

Abstract

In the context of the “dual carbon” strategy, the recycling and utilization of waste lithium batteries is a key link in resource recycling.
Electric bicycles have become the mainstream means of transportation for teachers and students in universities, and the number
of them on campus has been increasing year by year. The problem of recycling waste power batteries has become increasingly
severe. Currently, most universities lack a systematic recycling system, and problems such as the accumulation of “zombie cars”
and arbitrary disposal of batteries are prominent. This not only causes environmental pollution, safety hazards, and loss of strategic
resources, but also poses a behavioral dilemma of high awareness of environmental protection among teachers and students but low
participation in actual recycling. This study takes universities in Xiangtan area as the research object, analyzes the current situation
and pain points of the recycling of waste electric bicycle batteries in universities through questionnaire surveys, draws on advanced
experiences at home and abroad, explores the construction of a smart recycling system that is suitable for university scenarios, creates
an online and offline collaborative education and incentive model, and promotes the regional recycling model of school enterprise
cooperation to solve a series of problems in university battery recycling. The recycling system constructed in this study combines
convenience, safety, efficiency, and education, and has important theoretical and practical significance for serving the national “dual
carbon” strategy, improving campus fine management, ensuring the safety of teachers and students, promoting resource regeneration,
and strengthening young people’s environmental awareness.

Keywords

Discarded electric bicycle batteries from universities; Recycling pain points; Smart recycling system; Dual carbon targets; School
enterprise collaboration.
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Research on Production Control Model of Coal Preparation
Plant under Intelligent Upgrading Background

Qingqing Ding
Hefei Design Institute of Coal Industry Co., Ltd., Hefei, Anhui, 230001, China

Abstract

In the context of intelligent transformation in the coal industry, coal preparation plants serve as critical components for clean and
efficient coal utilization. Traditional management models have become inadequate for implementing smart equipment and digital
technologies, exhibiting issues such as low operational efficiency, poor coordination between processes, and excessive manual
intervention. Based on actual production conditions at coal preparation plants, this study investigates the demands for intelligent
transformation, analyzes shortcomings of conventional management approaches, and explores innovative management frameworks
tailored for smart upgrades. The research examines four key dimensions: management systems, process optimization, workforce
allocation, and risk mitigation strategies. These insights aim to help coal preparation plants break free from traditional management
constraints, enhance operational efficiency, and achieve sustainable development. The findings provide actionable references for
practical implementation, facilitating a transition from “experience-driven” to “intelligence-driven” operations in coal preparation
facilities.

Keywords

Intelligent transformation; Coal preparation plant; Production management; Management model; Process optimization
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Cause Analysis and Emergency Disposal Plan Research on
Chemical Production Leakage Accident

Feng Yang' Yuna Li' Fei Hu' Shange Chi’

1 Zhejiang Lanmei Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China
2 Zhejiang Aoshou Material Technology Co., Ltd., Quzhou, Zhejiang, 324000, China

Abstract

Chemical production leakage incidents present complex causes, stochastic evolution patterns, and challenging management
challenges, constituting a core issue in industrial safety management. This study systematically analyzes two primary causative
factors—equipment failures and human operational errors—while elucidating the dynamic characteristics of leakage dispersion
and chain-trigger mechanisms. Building upon these insights, we establish an emergency response framework encompassing source
control, environmental dilution, and neutralization measures, alongside a decision support system integrating risk assessment,
resource allocation, and multi-department collaboration. Finally, we explore pathways for enhancing emergency response capabilities
through three dimensions: digital monitoring and early warning systems, field-tested drill evaluations, and lifecycle management
protocols. The research aims to provide theoretical foundations and practical references for chemical enterprises to strengthen leakage
prevention systems and improve emergency response efficiency.

Keywords
Chemical leakage; Accident cause; Dynamic evolution; Emergency response; Decision support
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Research on Comprehensive Management and Production
Enhancement Strategies for Low-Yield, Low-Efficiency
Reservoirs

Lijun Li
Changgqing Oilfield Production Plant No.5, Xi’an, Shaanxi, 710200, China

Abstract

Low-yield, low-efficiency reservoirs pose a major challenge to sustainable oilfield development. This study comprehensively
analyzes geological and operational factors contributing to suboptimal reservoir performance, establishing an integrated management
framework that includes reservoir modification, well network optimization, water injection efficiency improvement, and wellbore
condition remediation. Based on field implementation experiences at Jiyuan and Mahuangshan areas of Changqing Oilfield
Production Plant No.5, the research demonstrates optimized application approaches and effectiveness of production enhancement
methods including fracturing operations, water injection systems, carbon dioxide flooding, and intelligent monitoring management.
Findings indicate that accurate identification of formation causes coupled with coordinated optimization of measures can significantly
improve development efficiency in low-yield reservoirs, providing valuable references for enhancing reservoir quality and
profitability in similar oilfield contexts.

Keywords

low-yield and low-efficiency reservoirs; comprehensive management; production enhancement measures; reservoir modification;
water injection optimization
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