N EH S H B

euly) jo A1e100s Bupdaulbug pue Apsnpuj [ealway) jo [eulnor

M3IfNH N3AO2

OL/¥S6L-LL NO/€L99-000L NSSI

LN 255

Bl 15 22 0 2 B K UF kIR

BRI =m0

#rEE0.5~0.8mm |, F2mmum
o WEHERH. TR

* KF1000000)%F K F 45

o RIS KACH HUIR M EBBER

RO B T

1] —

ISSN 1000-6613

9“771000 661201

Lok 2

Chemical Industry and Engineering Progress

Vol.39 No.10
20204E108

0.5~0.8mmi% / [E &




3 REE T2 53045 101
'ﬂ-,'I]&% 1981 44T (EVEE34918))

HUAGONG JINZHAN H 20204F10 H 5 H i
= /N
5L AR
MRV ERAL T A PR U IFGTHERIE coeeeeerererererererereeenen ettt LA, R, 2 2R, #RaE(3849)
H TS
J55 o 0 S A A o TR PR FTAE R evvvvveeeeeeemiiii KA, R— L, A FAL, BH, FE, LR (3859)
A TS M T AR TEARRIE ATAT oveeevrvmneneeeeennns LR, BER, MR, 5, ROV, RRGE, 208, #6845 (3870)
FFA D 2 A AL 3R A TT AR BB RS S AT SSRME IR - vveeememeeeeemnmmeeeeeniieenn ARE, ERR, H4&, RHEH(3879)
AN TR 2R TR B 1) 531 B A v vve e REE, &K, s, enkh, kT 4](3892)
\]EQIE\% R447A #ﬂ(i{i%qu E(Jﬁﬁ&{%ﬂﬁ@&##@ ....................................... H ] ’z}:‘7 ;_{g{(g’ ;;‘g §§z, 11}:;(;];’ 7};]7};];(3900)
ﬁ%{}ﬁé%ﬁ?&ﬂﬂ‘kﬁfz'ﬁﬁ?&ﬁﬁﬁﬁ*ﬁ ................................................... BN ‘g }]}]7 97157!241@, X'l?ﬁ‘\ﬁ, f%;rgt 7]:;]7%(3909)
BRI ISPV N ) I M G AREYE oo Pl A2, 3% ¥, Bk, R, DMITRII Grachev, 3835 5% (3916)
Urtietk: 2L i H A S T B9AS T Boltzmann Z3HT «oeveeeeeeeeeneeeiiiiinn FEM, 28, LR, RR—, TR (3926)
FE T RE AP R LR B T, v eeeeen e Fhak, L, F Mk (3941)
LT BP LRI B LR B VOCs AR A 5 B
............................................................... ;1%*{%, z‘?_vg‘»@’ x‘dz&;"\, @ﬂ-ﬂ-’ glzgga, I%]Hi, ﬂgﬂ,&, A % N (3949)
BERM T E#H A
i%ﬁ{tigﬂ;ﬁ{tgﬁ{zgmﬂ%ﬁ% ...................................................... g}ﬁ%ﬁz’ ES '3%:’ §¢g’ x|, &5 (3956)
TR B BRI -ooeeeeeeeeeesmeisieeeees KA, AR, 4L, e R, T AR, B K F(3966)
KA W S A I AR B GT T v vveeeer e £, ﬂg»;é,\, INES , 233&57 ?S}xg—éi, % i54%(3975)
3D T ED B MO LI IR BHERERERFRE +oovveeeseeee s AT, A, B0, K, RITA, B3R, KM (3987)
ZALARBRET AENE ] BT ¥ SRR MBS LR AIPERE ooeermeeereermeeeeieeeenes LR G, BB E, WA, 5 1(3995)
Tl
4 TRV A8 MU T C—H R R U TEHE I oo evs e T B A, FHAL, AER(4002)
[#5] 7 PR AL IR AR IR L 2R i e
.......................................... ﬂ%‘ﬂ;’ ;_Lj%ﬁ}\’ 32}3, ?;}k’ iéf-&ﬁ'y )g”im’ ;g,;@;k’ g]’ ‘ﬁ%‘z:.’ ;}5]3%,@7 Ff{;‘?$<4015)
TR I B B A T TR e veeeeeeee ettt S MLE, XER, L 4%EAE4024)
VA1 CumZinO-Z00 MM FPR R EACAIERERORANT - 8k, 3 Sk, £5CA, 4k, JEAHHE, D (4032)
B TR RN WAL R A PEREAYFEI «eeeeeeeermmnmnnereeeeenns Lms, BIRTF, ER, 2L, Tk, ARE F(4041)
MR L SAPO-34 43 B A AT 95 il M LB v
.......................................... gj%&k’ iif&, ;g,jl@‘;_};\, H ﬁj;-;:’ ;}@%yﬁg’ F%fﬁ‘*, ggjr;;’ f%‘lﬁﬁﬁ, iéfliz)f, ﬂﬁﬁ;};@os”

ELECREAT] - stize 0BT - pERBABEEAT - FERRE T 8T NEHE T



MERZEERAR

AT B2 ZERESI G FH v eevveereerseesseene sttt B A, LAk (4061)
MR R B EE SR S ERIIIIIEHERE -oeeeeeeeereee Rk, BE, A, R G, B F, R (4073)
TR 4 JB WA TiW 1 TiTa [ I 45 Be R v vveeeenrreeessnnnnreesnnninreeannenes TR, TAH, ZEppk, e, MRsE (4081)
SEABY BRI R SRME B S A PR R L a8 SR AL APERE AR A, B2, T0% 5, T4, B, Wik, X9 = (4088)
AL KGRI 1) o B L ORI RPERE -oeeeeeeeeeenes Fle, #92, AFE SR, B F, ZI0TE, W, KA & (4095)
I PPS/MWCNT@GO Z AL 145 JLIERE +vveerveeesreerseesseesieenie et TR, M 2 IRIR(4102)
IKERTE A 35 S A AR S AERE I AT oveeererreemremmeme s Gade, F—ib )8, T, RE(4111)
BN — e A AR A SPEREPEHT oeorererreemmerneeneneeeen MFE, RETF, KEA, KE(4119)
T B L B A i1 A K R SR R 4 ) -5 P

..................................................................... Bg;})ﬁ‘{’ ’L"f‘&.i, ﬁ—%ﬁﬁf‘_? g@{;\;}—\" ’5":: /%aki, '?‘]‘5(, é/ﬂ*{;;‘\’ ‘ﬁa’[ﬁ}a (4127)

£YMEEHLT

KA e A IR ORI o oveveeeeeeeeeeee MR, R%As, AR, kade, 3] SUR(4134)
PENG A R Tk B R AN AR () 0 B e eoeemeeeeeememeeeeeees REH, B4, TEAR, Dued, %8 £(4140)

BT
il 5 7 i sz g B LR 7 il 4 S A R 58 ok e

................................................... x| Rk, xER, ERA, AL, R, TRE, KA, R#&, TEF(4147)
Lt E I CU T S T o R T, $AER, LA, HE A, FER(4155)
TN L2 D T LA ovvvoeessssssvovnnnnesn BT, A, BT, 2 Puk, 5 AT AL (4164)

RESIMELT
R TR VS K R B S BN ST TEIE cveeeereeernreeeinneesnieens WEM, LR, AR, S, BT E(4175)
T A 1L 25125 T A IR R AT v vveemmeeemsee ettt e ettt B3, v M, A8 (4185)
AT VR TEAL AL BT EEHEE vveevveereesreerseeseeeise e e et B, A, L3R, IRREE, A4 4T3 (4191)
A R AL I TE R AR HEE ++veeveersreerseenseenseenie st ettt X #F, Bk, 2R R, IR L (4200)
DU 5 B 380 2 0 K RS (I I IR GEMEE +vvveereveeemmeeenmneesnntee sttt e Bl B m, KR, MM (4210)
FL A T A DAL F R AR G SR v I 5, 4T3, AR, 2L, HBF, 27, M 4&(4227)
I AR KL FIIFFT IR <veeveereeneereersessesie e Hk, B, A2 AT B, 3 59, kAR AR (4238)
AR B T G R T oo e eeeeeeeeeee e, FE %, BRI, AR TR, T 58(4248)
A MG 2 UM AT LA oo IR, S5, Bk, Rk i, 2145 (4256)
He W) it — B BRER K 22 ] I 2B CuB RN AL o ovvevevrmrermmnseme e, T, TRILIL, TR £, 7K 3E 52 (4268)
Tk HARCE W 5 B Cr(VIE B RE BRI < eeveeeeeeeeme e J b, FRYE, R BRI, $hH 2L (4275)
BRI PR IR A PERIRAL R ceeeverrerremrm Vi, Rk, BIAR, ZRH, &%, £ 1246(4283)
SNCR B A AL ZSHER A T A BT [ IR FH v veeveeneeeneenneeneesne e eneenaeenieas MR, KA, 35, 1 5% (4290)
B ARVEE AT R R0 TR 72 He A AR AR T oo REF, TEA BEE, RER, HIEE (4297)
WA e A TR TP AL M ML FETH AT IE + v vreee e FAKE, 2= SHE, AR (4305)

FEGmE: 2R
EXRE . T, &CA, FHRK, BEX, TEX



Journal of Chemical Industry and Chemical Industry and Engineering Progress
Engineering Society of China Vol.39 No.10 (total No.349) October 2020

Contents

Invited review

Progress in heat integration of batch processes +++++-+-+- KONG Lingqi, ZHANG Xiaohe, LI Yugang, ZHENG Shiqing (3849)

Chemical processes and equipment

Research progress on stability of impact surface of impinging stream reactor
"""""""""""""""""""" ZHANG Jianwei, ZHANG Yifan, YAN Yuhang, FENG Ying, DONG Xin, MA Fanrong (3859)
Deformation characteristics of chemical pesticide spray droplet during spatial motion
""""""""" MA Xuehu, XUE Shidong, SUN Tong, XI Xi, SONG Xiaomo, ZHAO Junyi, LAN Zhong, HAO Tingting (3870)
Influence analysis and strategy improvement of heat exchanger generation frequency in heat exchanger networks
OPHIMIZALION  ++++rvreerrremmerrerrnrs ettt SU Geman, CUI Guomin, XIAO Yuan, ZHAO Qiangian (3879)
Molecular dynamics simulation of liquid boiling on different wetting surfaces
--------------------------------------------------- ZHANG Shizhong, CHEN Zhanxiu, YANG Li, MIAO Ruican, ZHANG Zijian (3892)
Flow boiling heat transfer of the refrigerant mixture R447A in a horizontal smooth tube
............................................................... TIAN Xiangdong, LI Minxia, GUO Qiang, XU Wenjie, YANG Lin (3900)
Analysis of entropy generation and classification performance of turbo air classifier
...................................................... SUN Zhanpeng, L[ANG Longlong, L]U Chunyu, YU XanL, YANG Guang (3909)
Heat transfer characteristics of oscillating heat pipe and its application in power battery cooling
"""""""""""""""""""""" ZHOU Zhicheng, WEI Aibo, QU Jian, GUAN Fengbo, DMITRII Grachev, GUO Zelin (3916)
Analysis of bubble transport process in porous media based on lattice Boltzmann method
...................................................... WANG Hengbo, LAN Zhong, MA Xuehu, SONG Tianyi, DONG Xiaogiang (3926)
Slow-release optimization of heat exchange networks based on sustainable energy saving
............................................................................................. SUN Lin, YANG Mingda, LUO Xionglin (3941)
Method of checking and accounting for the bag method of VOCs in coal direct liquefaction unit based on BP neural network
""" HAN Fenglei, LI Mengyu, LIU Jiefu, LI Dandan, GUO Wenwen, ZHOU Shuo, ZHAO Chaocheng, ZHAO Dongfeng (3949)

Energy processes and technology

Research progress of oxygen carrier in biomass chemical looping gasification
........................................................................... YAN Belbet, L] Zhl_}u, L] Jl(ln, L]U Bm, CHEN Guanyl (3956)
Development status and trend of coal-to—olefins technology
"""""""""""""""""""""""" HUANG Gesheng, HU Jie, LI Jinshan, SHI Xiaoyu, DING Wenjuan, ZHOU Xiaoyang (3966)
Progress on promotion technology for gas storage in hydrates
............................................................ DAI Mengling, SUN Zhigao, LI Juan, LI Cuimin, HUANG Haifeng (3975)
3D printed microbial fuel cell anode and its performance characteristics
---------------------------- YANG Jienan, FU Qian, LI Jun, ZHANG Liang, XIONG Kerui, LIAO Qiang, ZHU Xun (3987)
Performance of porous carbon nanofibers as microporous layer for proton exchange membrane fuel cells
........................................................................ MAO Linchang, JIN Junhong, YANG Shenglin, LI Guang (3995)

Industrial catalysis

Advances in theoretical simulation of hydrocarbon saturated C—H bonds oxidation catalyzed by metalloporphyrin
........................................................................... WANG Hao, JI Dongfang, YU Yanmin, SHE Yuanbin (4002)
Research progress of catalyst coating process for exhaust gas treatment from fixed source «--+--=-+ceeeeeeeees ZHAO Chunlin,
MA Ziran, WANG Baodong, LI Ge, WANG Hongyan, ZHOU Jiali, LU Guangjie, XIAO Yuting, YANG Jianhui, LU Jinfeng (4015)
Progress in the preparation of amides by direct condensation of acids and amines
..................................................................... HAN Huanpeng, XING Wenguo, WU Yumin, FENG Weichun (4024)
Preparation of Cu—-ZnO-ZrQ, catalyst by sol—gel method: effect of citric acid content on catalyst performance
"""""""""""""""""""""" YAN Xiaofeng, GAO Wengui, MAO Wenshuo, NA Wei, HUO Haihui, CHANG Shuai (4032)
Effects of carriers on the photocatalytic performance of polyaniline for the benzylamine oxidation reaction under
visible-light irradiation ----------- KONG Peng, GE Zhenyu, WANG Jie, WANG Ruiyi, LI Zhong, ZHENG Zhanfeng (4041)
Preparation and performance of SAPO-34 based SCR catalyst derived from fly ash ---------- MA Ziran, WANG Baodong,
LU Guangjie, XIAO Yuting, YANG Jianhui, LU Jinfeng, LI Ge, ZHOU Jiali, WANG Hongyan, ZHAO Chunlin (4051)

Materials science and technology

Preparation, structure control and application of graphene oxide -:-++-+s-veeeerereeeeeees ZHAI Qiannan, FENG Shubo (4061)



Progress in preparation of ultra—thin composite reverse osmosis membrane
"""""""""""""""""""""""" XI Dan, CAO Congjun, QI Saren, CAI Yong, YANG Guoyong, SONG Xiaoxiao (4073)
Preparation and properties of metallic bipolar plate with TiW and TiTa films
.................................................................. SHI Kun, WANG Shubo, LI Weiwei, XIE Xiaofeng, CHEN Jing (4081)
Quasi—solid—state asymmetric supercapacitor constructed with NiO/CNT composites and its electrochemical
performance --:-: XU Zhou, HOU Cheng, WANG Shigin, WANG Jiaqi, ZHUANG Yan, JIA Hailang, GUAN Mingyun (4088)
Preparation of superhydrophobic sponge and its adsorption performance for xylene
""""" YAN Xi, XIE Yan, SHENG Xuejia, ZHOU Zhiguo, YANG Yangyang, WANG Xinzhe, QU Cong, ZHANG Fuliang (4095)
Preparation and properties of PPS/MWCNT @GO hybrid membrane ---:-------- JIA Kang, SU Kunmet, LI Zhenhuan (4102)
Preparation and properties of cobalt oxide/nickel foam materials by hydrothermal method
........................................................................... BAI Minghua, LI Yidi, LIU Rui, YU Zhou, ZHAO Zhen (4111)
Preparation and performance evaluation of a new type of binary shaped phase change material for buildings
........................................................................ YANG Yingying, FU Shunyu, WU Weidong, ZHANG Bing (4119)
Preparation and properties of microwave—synthesized nitrogen—doped carbon quantum dots modified waterborne
polyurethane - TIAN Zhen, XU Gewen, HUANG Yiping, BAO Junjie, XIONG Qiansheng,SUN Wen, LAN Fenfen,YAO Zhou (4127)

Biochemical and pharmaceutical engineering

Advances in mixed dibasic acids extraction technology from heavy components of long chain dicarboxylic acids
................................................... YANG Chen’ SONG Xmgfu, HOU Benhang’ JHANG Shuhua, LIU Wenfeng (4134)

Pretreatment of sophorolipid fermentation broth and isolation and purification of sophorolipids with different structures
...................................................... ZHANG Hulmm, ZHOU Ruguo, YU Zequ(m, MA Xmolmg, YAO RlShCﬂg (4140)

Fine chemicals

Research progress of ketoxime hydrolysis reaction and its hydroxylamine product separation ----+ LIU Jiaqi, LIU Lianyong,
WANG Shuangyu, LI Zhihui, ZHANG Yanhua, DING Xiaoshu, ZHANG Dongsheng, ZHAO Xingiang, WANG Yanji (4147)
Progress of chemical assistant on the performance optimization of electrospinning keratin nanofibers
...................................................... DING Jiao, LAI Ruihao, CHEN Wenjie, HUANG Suqing, YIN Guogiang (4155)
Effect analysis of chemical paraffin removal and control technology in Ansai Oilfield
"""""""""""""""""" LAI Nanjun, LI Jun, LYU Yiming, LIU Zhongrong, LI Min, QIAO Dongyu, DENG Jiawen (4164)

Resources and environmental engineering

Research progress of anaerobic ammonia oxidation treatment of urban sewage
--------------------------- XIE Junxiang, JIANG Ying, CHANG Yaofeng, XIE Jiawei, GUO Menglei, CHEN Chongjun (4175)
Research progress in recycling waste batteries for the preparation of functional materials
............................................................................................. GAO Pei, SHEN Boxiong, ZHAO Zhong (4185)
Progress of resource treatment methods for oily sludge L/ Wenying, LI Yang, MA Yanfei, ZHANG Junfeng, LI Qiuhong, HE Fang (4191)
Progress in purification and reclamation of metamorphic amine
.............................................................................. LIU Xinyu, LI Lingbo, LI Baozhong, GUO Hongshan (4200)
Research status on application of modified adsorbents in phosphorus removal from wastewater
........................................................................... CUI Wanying, Al Hengyu, ZHANG Shihao, WEI Jinzhi (4210)
Current status and future prospects of electrolytic manganese residue reused as building materials
"""""""""""" HE Dejun, SHU Jiancheng, CHEN Mengjun, WANG Jianyi, GAO Yushi, WANG Ning, GU Hannian (4227)
Research progress on treatment technologies of alkali/surfactant/polymer flooding produced water
------------------------------------------ HUANG Bin, WANG Chen, FU Cheng, FU Sigiang, HUANG Likai, ZHANG Weisen (4238)
Research progress of photocatalytic materials for removing viruses in water
............................................................... WANG Jiahao, LI Jiacheng, XU Kai, LIN Zizeng, WANG Zheng (4248)
Treatment of coking wastewater with composite electrode with PPy as middle layer
......................................................... YANG Bingheng, AN Luyang, ZHANG Litao, SONG Dihui, LIU Hexin (4256)
Simultaneous removal of Cu** and p—nitroaniline from aqueous solution by biochar/peroxymonosulfate system
..................................................................... S[]N Peng’ ZHANG K(llk(ll, ZHANG Yu’ ZHANG Yanrong (4268)
Influence of zero valent iron and copper modified biochar on Cr(Vl) adsorption
.............................................................................. ZHOU Chundi, YANG Ting, MIN Xize, HAN Caiyun (4275)
Resource utilization of polyphenylene sulfide production wastewater
""""""""""""""""""""""""" MIAO Shulan, CHEN Xia, ZHOU Dengfeng, LAN Tianjiao, LI Ping, WANG Yanan (4283)
Application of SNCR to reduction of NO, in an industrial scale slag—tap pulverized coal boiler
........................................................................ CHEN Sai, JIA Mingsheng, GUO Minggao, LIU Gaozhen (4290)
Regeneration treatment application in waste transformer oil with a new type of silicon aluminum mineral adsorbent
""""""""""""""""""" ZHANG Zhiyong, WANG Huimin, CHEN Yuanyuan, ZHANG Bingbing, YANG Yaoguo (4297)
Structure and surface fractal characteristics of coal tar residue during carbonization
.......................................................................................... CHANG Qiulian, LI Wenbo, ZHAO Peng (4305)

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



