Wl [ H

g+ 13

MAFNHN3aod  O1/¥S6L-LL NO €199-000L NSSI

&1+

al I+# [ [1O]]

N EH S EH B

P e

WEEES, Fits
e WEVIgEH, 100000RELEFF XA
e EsnuoEER
Sy, TR REAE

g P
L e XEEKEAES, RESEREA

B ) B ST 2 T A ST

eI R

ISSN 1000-6613

“ ‘|i‘|2>

710007661218

9 H?

Chemical Industry and Engineering Progress

Vol.40 No.12
20214128




3 rhEfE T2 4T 5540 55 1219
ItE 1981 4E80T1 (R 36300)
HUAGONG JINZHAN A 20214F 12 H 5 H HIR

= /N

SRR
— (R THE) GFIA0BFAIIEE (BEEG: HHA: BEMBE: T, KT

T Taguchi FIEMRU/NBEEMERE I SSELAL oo x) Yk, FoR, R R, FTIAAE, TE4£(6409)
N U B K R X T FBCAER P TR I BN S AT FEMA veeeememeeeeeniieieeiien K B4, kiR, Tk, Fokh(6423)
B R S ML 1 TR RS SR FE B AT AL o veveeeesereeseseeseseee ettt 5. T (6432)
A PN 23 B e 15 7KK A RS EI B 77 - vvveeeesmsmee e A, A, A E, R, EHR(6441)
Z R ZE ST 1 X80 45 T AN PR AE L P AHURR I e rHAgAR, WL, ) B L, A Z Ak, F R (6450)
BT MR PR S ARG S AT - vvveeeemmmeee e Tk xEHE, FeE, IEE, FAE6460)
IR W TG S A5 M 2 JL AT e veeeeneen e AT, WEE, FL%, X WAL, F 112(6469)
Rushton IR ST F1AE P TS FR1E BATRLE BT REERTIL «oeeeeremmmnes E AR, RFH, BLE(6479)
R PR 2 JE BB L e vee e Wik, R, KBS, B2 A, 384K (6490)
TR 2% 3 (1 5 S 2 B TRV UL v veveveeneeneene et B, A% KM= (6499)
PR L AR R N S R T Bl A A AT T AL - T AR, XAk, BAR, X, K E S E(6505)
TR ARSI I SR IR A3 A0 3 BT I oo WG, K, Far, B % 5x(6516)
FT = B AR RRIEZHT PIV I e, BB, M, 3 E, 25547, B, 30 (6523)
YA R USSR RGP ARSI TR R woeeeeerememeeeeeens RFER, i, T B H, KREE(6532)
JUk SRR A TR AR R LI v EF, AR, AR, kb, 35 (6540)
HL AL JZ T A D T A AR BB ITHT +ooeveeemmmerrreeesmiiiis FE R, XK, B R, ATAA(6547)
FUSIXT BRI FR R IR AL - KBk, AP, 28, &, HRE, KA, 248 F(6557)
FF ASPEN Plus [R5 R GAF ELSHUBME ST ooveerereerreeseeeineesiesieennn K AEA, AR, 4 (6564)
- D0 R K S TR PV A AT ) 8 B TR e SO 2R B R, TR, F236(6574)
FE TR IR OGP RAE AL T TE oo rmeeeeeeees Fat, TR DURAE B, Fa4, RE, A AE(6581)

HINRS%EE

WK TR B ACRIRBE BT ARTEIT oovvvsssenssssossn RRAL, A 59, AR, K13, K AL(6590)
B TR A A S B S NS T T G +eveeeeermeereesneeneees # 6 &, AR, FTE KA, AT, ER4(6604)
R BN T v T 7 IR, Bk, L4E(6613)
e A IR AL BRSO e ovveeeemeesineesises XNARAR, FE 5%, TR &, FFAL, K F(6620)

BEIRMM T 5HA

F B RFIE L A3 W B X AR RS A ST R - Fe i, E ik, e, EORAS, T, Bk 2, B &, 40 &(6629)

HE M A 5 AL 2 R BRUITEGE R JIE coveere e TR, kg, )ik, BAEH(6640)
B T Nt o i X7 M, M B, % H(6656)

SFIRIUE Linde—Hampson AL T 2B GI0Hr coovveeeeeeeerin &I, sk, 0, 34, 31 9Y, ZEE(6663)

Tl g4k

R L T DK BT LB ORI oo 45, hkr, TR %, £18(6670)



TR 08 0 A ) B B TR A I GEE T v vveeemmeeesmmee e st e et e ettt 2 E, 2R, 4215 7% (6688)
ZnZr/HZSM=5 MU REREATIE G U RBE AL S I REALERE - 304, ek, T4 BIF, 59T, K35 (6696)

BB A G B AT A AR A AL PERE vvveerrererer IR, M A 4, AR B (6705)

A1 1 B+ 5 ZnO-Zr0, WA DM RIMEAL CO, 55 HLO R Bl FHEE «oeeveee Hewh, L, T RAL, X F, R K, LR (6714)

IR e SR P A F, A6 2 A B Fe BOPE Y TiO, AR AR K P i 458
....................................................................................... %;7](;"“;7 | e, AR, T4, 4R, LA (6721)

HHERFESEAR

AN R LS Sioz%ﬁ\*ﬁ .................................................................................... g4, 4, 2= x(6729)
S KB IR (ITT ST HE I «vvvvevenememnmnnnnnntninbibi bbb x| B AL E F, AR, X FE, B, ZR)(6738)
BHEENTE I A N NG A R LTS E I oo eeeeeeeee e e e Y, h—, & 2 (6752)
SETF Aldol 45 TR L HIRTH AU I AT HUHE SRR eeeeseeesssenssssennnnos B, FhibA, % 3%, 445 (6765)
S T IR I AR oo B, Ak, oA, B R A, W E(6777)
COZ/NZ_;%%%Xj(ﬁ[]@@ O IE TR GG o oeeverere e RS, x| R, R, L4 (6785)
PA/PEG SCHIAL R B B ] 4 S RNERE o eeeeeeeeeeeees MR, B, IR, AR R F, AR, Rt PR, 1R (6792)
AJES nHA/PU B A ZFU BB E T BHAG JLZEAE  veverererree e, AR, & E & (6800)

£MEEHLT

T E AN T BRI PR R v SB35, MM, MRSk, %) LR (6807)
AL R e S A A A GTHERE e oveveeeeeeeese X BHAR, JUE, B FaR, %) R4, TR 4 (6818)
ARG IR B AG EF AL «eeeererererererrrrrr Tk, FAR, N R, M, B, 2 A4 (6829)

T T

B SR DU SR — A T RIR A I BB PERE I «ooveeeeremeemmeeennees BARME, X F, IhFAe, REF, ATIA M, HAE(6839)

RBESIMEHT

PERI AL AR BB AR VRS BT oo voveeeeem e R, AR, TRE, X T, 21 4(6846)
I AE ALK KA B AP -oeeveeeeeeeeeeeeeees FORHT, TR, ST, W R, B A, 35T (6859)
AR B B B B IR TR TR «ovvvreme e B, EAAW, BTk AL E, B 248(6876)
Ea NN s N I Sl 1t P JE g 3T (6889)
/§7k,ﬂ\}§r]§ﬁ:fj:%§(¢/ﬁ%ﬁﬁgﬁ};ﬁiﬁj%}u[’ﬁj ...................................................... ? z'ﬁ;}j&’ %ﬂ-;ﬁ %ﬁ)’[, % 9% (6897)
%ﬁT}%%{@ﬁfﬂﬁﬁL%?ﬁE/‘J?&%'ﬁﬁ[ﬁ“ ................................................ AL BA FE, £ B , ’I%J‘zf_ﬁﬁ’ TR c;:’ FhB28H (6907)
B DRI 3G BT B2 Cr As HUTERBAFPE «oovveeereeesrenseees R, U, 30 BRE, 18 (6916)
TR/ - 4 S B4 Ni JEARA 7] B CO, M BFF-55 B BEAbPERE -ovveeeeeemeeeeees I EH, PR, AR, BRI, IME, R (6925)
WA ORI FCC BB MR AN UL F1 b SRR RIS R BB AT ooveeeeeeeeeeeeeee R, FER], ARFHE, TP R(6934)

EF R

e THEEY2021 45 405 1~ 12 WA TFEBRE HAFIEZRT]  vrvrrrrrerrrrrre e (1)

FEHE: KRER
KB : FF, M, FRK, AR, TER



Journal of Chemical Industry and Chemical Industry and Engineering Progress
Engineering Society of China Vol.40 No.12 (total No.363), December 2021

Contents

Special column: Multiphase flow test
(Guest editor in chief: XU Chuanlong; Guest editor: LI Hongwei, DU Changhe)

Performance analysis and parameter optimization of mini—channel using Taguchi method
.................................................................. L[U Shaobm, Q] [1()ng7 YU ZthLang, HE Mmg]mn, YUXLkul (6409)
Influence of inlet port position and angle on flow and heat transfer of microchannel heat sink
................................................................................. J[A Yuting, YA() Sen, WANG ]ingtao, L] Hongwei (6423)
Visualization of transient density field in multiphase jet flow under transcritical/supercritical conditions
............................................................................................................... YANG Dong, CHEN LLI’L (6432)
Method of high water—cut oil-water two—phase flow measurement based on phase—isolation
.................................................................. YANG Yang’ HU Hmhang, HA W(fﬂ, YANG Bm, WANG DOﬂg (6441)
Erosion corrosion characteristics of X80 pipeline steel in two—phase flow under the influence of multiple factors
............................................................... YE Fuxmng, YA() JLHL, LIU Yufa, ZHAO Yanhn, D()NG Shlg(lng (6450)
Measurement and analysis of droplet parameters in annular mist flow based on image method
......................................................... D[NC Hongbmg, L]U Xlxl, L[ meLa7 SUN HOI’Lg]lUL LIANG Zhenxm (6460)
Measurement method and analysis of droplet entrainment in annular flow
............................................................... ZHA() ]Vmg, J[A HuL]un, GU() quldﬂg, L]U Yuhang, FANG le(,’ (6469)
Numerical simulation of flow field characteristics and particle motion behavior in Rushton turbine stirred tank
............................................................................................. WANG Zhijie, ZHAO Yanlin, YAO Jun (6479)
Numerical study on particle impacting single particle powdery layer ---XIE Jun, LI Chenxi, ZHU Zhengren, MA Haodong, LI Rundong (6490)
Particle depth position measurement using microscopic defocused imaging method based on deep learning
.......................................................................................... XU szm, ZH()U Wu’ ZHANG Xumgyun (6499)
Visualization of dynamic distribution of conductive particles in lithium ion battery (LIB) slurry
...................................................... WANG Zhllong, L]U Xl(l()d()ng, ZHAO Tong, L[U K(ll, MASAH]R() T(lkel (6505)
Method and device for on-line measurement of particle size distribution and density of desulfurization slurry by ultrasonic
.............................................................................. T]AN Chang7 SU Mmgxm JIANG Yu7 XIA Duobmg (6516)
Measurement of cylindrical wake flow field using Tomographic—PIV based on trinocular vision
"""""""""""""" DUAN Shuangcheng, YANG Miao, FENG Mingjun, WANG Fangting, ZHOU Wu, CAI Xiaoshu (6523)
Optimization of three—dimensional ECT sensor and imaging of CFB riser in the axial direction
.................................................................. WU Zhangyou, YANG Daoye, BIAN Qitao, ZHANG Chenxiao (6532)
Effect of pulsed airflow on bubble characteristics of olefin fluidized bed
...................................................... WANG Lez, CHEN Donghuz, DU Ch(mghe, L[ Hongwel, HONG Wenpeng (6540)
Flow visualization by PLIF technique and numerical modeling of mixing enhancement in stirred tank under electric fields
........................................................................ SUN ]ingchen, LIU Hailong, WANG Junfeng’ HE F(lCh(lO (6547)
Effect of chlorine addition on mercury precipitation during coal combustion
""""""""" XIAO Guozhen, ZHONG Zhaoping, JIANG Chao, HAN Lei, MA Tianting, ZHANG Shan, JIN Baosheng (6557)
Simulation and sensitivity analysis of flue gas environmental protection island system in coal-fired unit based on
ASPEN PIUS + ¢+ v+ vsvesevsereesesessensansantontanssssanssssssssssssssssnssncs LIU Zuoren, XU Chuanlong, TANG Guanghua (6564)
Solvothermal preparation of copper tetradecanoate superhydrophobic surface and its wettability
............................................................ H()NG Wenpeng’ LAN JLrLgruL, LL H(lOr(ln, CHEN Xl(wlong, L[ Y(ln (6574)
Approach to optimize the sampling of multi—light field camera system based on feature rays selection
"""""""""""""" QI Qi, WANG Changjian, YI Jianhua, HUANG Yizhi, LI Jinjian, ZHANG Biao, XU Chuanlong (6581)

Chemical processes and equipment

Discussion on technology of improving separation efficiency of liquid-liquid hydrocyclone
............................................................ SONG Minhang, ZHAO Lixin, XU Baorui, LIU Lin, ZHANG Shuang (6590)
Product prediction and optimization of shift reactor based on hybrid modeling
""""""""""""""""""""" GAO Shilei, PAN Yangiu, LI Pengfei, ZHANG Chunchao, YU Lu, WANG Zhenxing (6604)
Comprehensive performance of spiral-winding tube heat exchanger with vertically inserting space bars
.......................................................................................... WANG Sme, DUAN Xudong, WEN JLLUL (6613)
Gas-liquid mixing and oxidation reaction rate enhanced by self-inducing impeller
...................................................... LIU Yinling, FAN Binggiang, ZHANG Zhe, ZHENG Shili, ZHANG Yang (6620)

Energy processes and technology

Progress on characteristic components analysis of blast furnace gas and its influence on desulfurization process
""""""""""" LI Xiang, WANG Xueqian, LI Pengfei, WANG Langlang, NING Ping, MA Yixing, CAO Rui, ZHONG Lei (6629)
Progress in the separation of components and extraction of chemicals from bio—oils
.................................................................. GENG Fenghua’ ZHANG Ruz, L]U H(lij’llfl, MENG Xzangh(u (6640)
Exergy analysis of two stage organic Rankine cycle generation power system with co—condenser
.......................................................................................... LIU Cuanghn’ XU ,]mlmng, MIAO Zheng (6656)
Design and analysis of a new type of dual-pressure Linde-Hampson hydrogen liquefaction process
......................................................... CA() Xuewen’ YANG ]i(lﬂ, B[AN _]l(lng, L[U Y(mg, GU() D(lfl’ L[ ngul (6663)



Industrial catalysis

Research progress of inhibiting hydrogen evolution in electro—catalytic ammonia synthesis
..................................................................... ZHANG Ting, SUN Xiaohong, YU Hongbing, DONG Heng (6670)
Advances in single—atom catalysts for dehydrogenation of propane to propylene WU Jianguo, WU Dengfeng, CHENG Daojian (6688)
Catalytic performance of ZnZr/HZSM-5 bifunctional catalyst for the alkylation of syngas with benzene
""""""""""""""""""""""""" LIU Haihua, LI Yanchun, DING Chuanmin, GE Hui, LI Xuekuan, ZHANG Wet (6696)
Heterogeneous Fenton oxidation performance of vanadium—doped copper—based and iron—based bimetallic catalysts
.......................................................................................... WANG Bin7 YANG Yuehong7 YANG Y(wxi (6705)
Preparation of methanol from CO, and H,O catalyzed by non—equilibrium anion and ZnO-ZrO, solid solution
......................................................... XU Rui, YANG Fan, JIA Xianzhi, LIU Lu, ZHAO Binran, MA Xiaoxun (6714)
4—Chlorophenol containing wastewater joint treated by pulsed discharge plasma in gas-liquid two phase and Fe—modified
TiO,catalyst «:ccoceveeeererecereees DONG Bingyan, LI Zhendong, WANG Peixiang, LUO Ting, ZOU Ying, TU Wenjuan (6721)

Materials science and technology

Surface modification of silica nanoparticles using polydopamine -:--+--+ MA Guanxiang, YANG Ling, WANG Ting—jie (6729)
Research progress of starch—based hydrogels
""""""""""""""""""""""""" LIU Yuhua, WEI Hongliang, LI Songmao, LIU Zijun, LI Weikun, WANG Gang (6738)
Research progress in intelligent imprinted polymers and their recognition mechanisms under external field enhancement
....................................................................................... BIAN Weibai, CHEN Yifan, PAN Jianming (6752)
Novel synthesis of olefin—linked covalent organic frameworks via aldol condensation
........................................................................... CHEN ]iansong, SUN Nannan, GAO ()Langg WE] Wel (6765)
Performance of continuous carbon fiber reinforced metal matrix composites formed by additive manufacturing
................................................ YANG Lining, WANG Jinye, ZHANG Yongdi, CHANG Hongjie, YANG Guang (6777)
Preparation of worm-like micelles with dual response of CO,/N, and ultraviolet light
..................................................................... ZHANG Wenpeng, LIU Dongfang, WU Yang, LU Hongsheng (6785)
Fabrication and anti—fouling performance of PA/PEG cross—linked copolymer reverse osmosis membranes
"""""""""""""" XU Rong, LI Yan, GUO Meng, REN Xiuxiw, WU Nanhua, ZHANG Qi, ZHONG Jing, CHEN Bo (6792)
Preparation and characterization of injectable nHA/PU composite porous scaffolds for bone repair-----+ LI Gen, LI Jidong (6800)

Biochemical and pharmaceutical engineering

Advances of metabolic flux regulation in microbial cell factories
............................................................... GAO C()ﬂg, GU() Lzang, HU Gulpeng, CHEN Xlul(ll, L[U lemg (6807)
Research progress on the inhibition of aerobic treatment of organic solid wastes
............................................................ LIU Shugen’ KONG XLTL, LYU Xuebin, LIU anghng, CHEN Guanyl (6818)
Preparation and optimization of enzyme-loaded plastic packing
............................................................ WANG HonghaL, YIN YL, LIU Xmg, WEI SLM}EH, SU W(’,’Lyl, LI Chunli (6829)

Fine chemicals

Analysis of plasticizing properties of low molecular weight polytetrahydrofuran dibenzoate
"""""""""""""""" QIAN Junfeng, WU Zhong, SUN Zhonghua, ZHANG Yangyang, HE Mingyang, CHEN Qun (6839)

Resources and environmental engineering

A critical review of bioelectrochemical system in the degradation of hydrophobic emerging contaminants
........................................................................ ZHANG Qian, CUI Minhua, CHEN Lei, WU Ping, LIU He (6846)
Advance of ultrathin 2D porous nanosheets in water treatment
"""""""""""""" HUANG Congxin, WANG Shunteng, FAN Yuying, JIAN Meipeng, TANG Chaochun, LIU Ruiping (6859)
Research progress in the removal of trace formaldehyde in gas
""""""""""""""""""""""" SUN Manying, JIANG Weili, ZHOU Guanglin, ZHOU Hongjun, Li Qin, Li Xiang (6876)
Research progress on the removal of humic acids from water by oxidation and its derived hybrid processes
............................................................................................................ TANG Anzhong, XU Qike (6889)
Influence of operating parameters on greenhouse gas emission of sewage treatment plants
....................................................................................... LI DongmeL, WU D(lnpmg, WU Mm, PAN B() (6897)
Mechanism and efficiency of ozone microbubble treatment of organic wastewater
................................................... DU Mmghul, WANG Y()ﬂg, GA() Qunlz, ZHANG Y(LOZOTlg, SUN Xlaommg (6907)
Migration characteristics of chromium and arsenic during co—processing of antibiotic residue in a pulverized coal fired boiler
............................................................... XIAO Haiping, LI Xinyao, JIANG Yanfei, YAN Dahai, LIU Zhong (6916)
CO, adsorption and methanation performance of nickel-based catalysts modified with alkali/alkaline—earth metals
""""""""""""""""""""""" WANG Guodong, GUO Yafet, LI Jiayuan, YAO Ruixuan, SUN Jian, ZHAO Chuanwen (6925)
Design and analysis of FCC desulfurized wet flue gas plume elimination, purification and heat recovery system coupling
with heat pump -:-cecovrererererreeeaiiiiin.. SONG Zhengyuan, SUN Guogang, ZU Zehui, WANG Zhongyuan (6934)

—The end of vol. 40—

Executive Editor: YU Xuejiao
English Consultant: GUO Meifang, JIN Rencun, LI Baoging, LONG Bingwen, WANG Yundong



