//II////III///I/II/IIII////II////III/III///II/II///II/ e
07876

JEN LUYGAI

BARAS Lz

G
INEERIN
OLEUM REFINERY ENG

PETR

ISSN 1002-106X

hANEMAIEGRAE £1n 2023
DTN =5

3
VYOS
RING
ENGINEE

LUOYANG

SINOPEC




S

e

BERASLE

LIANYOU JISHU YU GONGCHENG

AT 1971 & 87 E53EEIH BEE 455 13 2023 £9 A 15 BHAR
EEBM A H &
Y HRTIS EAT A
ERBL L TR
HSERS MITE
2L E UM s s RAUNEREEEREKTEH A (1)
HE G e WERSEESHT TR R Sk I BEuE(S)
=R (RSN XEETRAE SRR e 2 & EHX(9)
R B R \ 5
B TR g AR SR BB BE A R 5 & A (12)
N X B XME
wHK R BAE MR
Bet Rat mny  WEEERREMTZESSET WA E A THL ERA )
wE HER EE FEREBLO R O I B R A N S
ARE il B A LEH XM gk LA (20)
g TR RSN 2 £k (25)
. o R AR 5 B SR B FhEk E A0
£ £ BARY HIE
BOEE RE BIR B % REER
E R CHMRREIN) o n REAREELT TR
FEE B ¥ B L7E EIhF FAER ARE ()
;ch%‘ g?ﬁ ;ﬁ]”‘ A1 A A o A S R R R B R [ R )
AW 4 R B = \ .
REWR TR R I rEn FRE ONEK AR (38)
L U BAE g
VRV #* 7 '{A‘ﬁ o
i Tt T Rixtm e B RE LR RS
+ & W% M & HhKE T K OEEBR(42)
g}ﬁ;g ?;H quﬁf[ B80S0 A A AL A A7) B B 4 O 5
n ek . T G 46
P BEg EIX¥ RBEX FE¥ [AG F & (460)
SRABHIR (KRR b TR S
WM S Lo f  SERRFIA
ggfgg %13(;%3)64885572 JE R A A B VRS T B B X RERE A R R B 5
£ R (0379)64857177 %R LEE S0 FRK(S])
EF{54 lyjsyge. Ipec@ sinopec. com
[ #t  http://qikan. Ipec. com. en INERP
B Rl ?{é&ggjf'fj'@i\tfﬂhsud& S ) e VR A S e HE SO S IR
€] YNIEL . 5 ey N
EHRES AT k # BAE ZE% FmAk F R KRR KA (56)
T W 2RISR
ESRT CPEERE RS EAT  BREBF
BRI S SEAE AL E W 35 S 6K P e ® A (61)
EsMPR KRS M4l6l
E ARt A S E RS

ISSN 1002-106X
R g —ELE H RS
CN 41-1139/TE
IFEEHRIE W LH)AT
(20181007 &

EMEM 15.00 50

CHRBAR 5 TR ABECH M RAR S Tk U R B AL B T 5 4% B 5% (2022 42 1§0) ) T2
GTI(4) R MR EM 24T 2 BRI (64)

IrEBRR(29)
HERANE(B)

FEBRAE : A FBURS B R R BEANWOBRAT o] 9 11, 3538 1f A% 719 4 (http - /7 gikan. Ipec. com. en ) 8045 , BB H -



PETROLEUM REFINERY ENGINEERING

( Monthly)

Started Publication in 1971

Vol. 53,No.9 Total No. 455 September 15, 2023

Administration : SINOPEC Economics &
Development Research

Institute Company Limited

Sponsor ;: SINOPEC Luoyang Engineering
Co. , Ltd.

Steering Committee Director

Cao Xianghong

Editorial Committee
Honorary Director ; Chen Junwu
Director : Zhou Chengping
Han Weiguo
Editor in Chief: Yang Xudong
Executive Editor: Hu Min
Deputy Editor in Chief.
Su Dezhong
Editor in Charge of This Issue:
Wang Yanxing

Editor & Publisher
Editorial Office of PRE

Address:; Qilihe,, P. O. Box 063,

Luoyang, Henan , China
Postal Code:471003
Telephone : (379 ) 64885572
Fax: (379)64857177
E-mail ; lyjsyge. Ipec@ sinopec. com

Website : http : /qikan. Ipec. com. cn

Distributor ( Abroad ) : China International
Book Trading Corporation,
P. O. Box 399, Beijing,, China
(Code No. M 4161)

Periodical Registration:

ISSN 1002-106X
CN 41-1139/TE

CONTENTS

PROCESSING
Process study on CO, recovery in a hydrogen production unit from natural gas
Gu Jiongjiong ( 1)
Research progress on bubble motion behavior in liquids
Zou Yuangiang, Wang Weiwen, Duan Jihai ( 5 )
Mechanism research of bubble fragmentation of Venturi bubble generator
Zhang Xiaoxu, Liu Fei, Wang Weiwen ( 9 )
Application of the safety & green LPG deep mercaptan removal technology
Jiang Lei, Zhang Zhumei (12)

PROCESS EQUIPMENT AND MACHINERY
Process simulation and design of distillation column reboiler system

Cao Keteng, Du Xiang, Deng Fangyi, Li Hejie (16)
Summary of the application of damping shock absorber in the outlet pipeline of a large
Ma Sinan, Liu Hongshuo, Liu Xiaolin, He Lidong (21)
Calculation of pressure relief valve utilizing isentropic flash method Wu Xiaoxin (25)

centrifugal compressor

Summary of the second generation leak detection and repair technology in refining
Li Lingbo, Li Long (30)

equipment

PIPING TECHNOLOGY

Application of austenitic stainless steel pipe in petrochemical units
Jiang Wanjun, Wang Jinfu, Niu Cunhou, Pan Xiaofei (35)
Analysis of typical problems of pipeline insulation in refineries

Wang Hengbo, Gao Jiansong, Li Jiuchong, Sun Zhigin, Su Yaolun (38)

CATALYST AND ASSISTANT

Research on catalyst strategy for long cycle operation of coking naphtha hydrotreating

unit Chen Guang, Xu Dahai, Ding He, Fan Sigiang (42)

Study on phosphorus improving the attrition strength of FCC catalyst
Wang Tianyun, Zhao Mingzhi, Peng Guofeng, Xiang Gangwei, Li Xin (46)

Duan Hongchang

ENERGY UTILIZATION
Research on the influence of gasoline-diesel overlap degree on energy consumption in
delayed coking unit Kong Fantao, Ma Qinglu, Gu Xiaofeng, Li Guoging (51)
ENVIRONMENTAL PROTECTION
Experimental study on emission characteristics of indirect coal liquefied diesel fuel
Zhang Jing, Duan Yongliang,
Wang Huigin, Li Ruilong, Li Hu, An Liangcheng, Zhang Chunhua (56)

TECHNO-ECONOMICS
Study on the method of improving the financial evaluation price database of petrochemi-

cal projects Guo Jie (61)



B X E T (CA) KR AT

B fF2ElIsevier ScopusifiFEIT

B £ [EEBSCOKF H T

W USTH KRR 45 AR I % 4L B4 B WOSR B F

B o EE 2 3B B R AT

B AR EMRRSTEABRET

W SR T B B R BT

B BEFIBESBEAU~REETAWRHT

- BEAS1E

PETROLEUM REFINERY ENGINEERING

$53% HFoH] 24558 2023598150 H Vol.53,No.9 Total No.455 September 15,2023
WEHER HmEAS TR gk Editor & Publisher; Editorial Office of PRE
W EE TR A 7S PH B BRI 0631E £ Address ; Qilihe,P.O.Box 063, Luoyang, Henan, China
HREIZRAD 471003 Postal Code:471003

BXZEHIE (0379)64885572 Telephone: (0379)64885572

& B (0379)64857177 Fax.(0379)64857177

HF{=4 lyjsygc.lpec@sinopec.com E—mail: lyjsygc. Ipec@sinopec. com

| it http: //qikan.Ipec.com.cn Website : http: / /qikan. Ipec.com.cn

EAMLENKS 36-31 ESMPLRS M 4161 EREM 15.007T



