
JOURNAL OF 
EAST CHINA UNIVERSITY OF 
SCIENCE AND TECHNOLOGY

Journal of East China University of 
Science and Technology

ISSN 1006-3080
CN 31-1691/TQ
CODEN HLIXEV

国内定价：25元/册，150元/年

华 东 理 工 大 学 学 报

(Bimonthly, Started in 1957)

Vol.45    No.2   April 30,  2019

HUADONG LIGONG DAXUE XUEBAO
(ZIRAN KEXUE BAN)

(�双月刊��������1957�年创刊�)

第�45�卷����第�2�期������2019年4月30日出版

（ 自 然 科 学 版 ）

主管单位：�国家教育部

主办单位：�华东理工大学

主      编： 钱旭红

出版单位：�华东理工大学学报编辑部

����������������上海市梅陇路130号，200237

电      话： (�021)��64252666

电子信箱：�ecustxbb@ecust.edu.cn

网      址：�http://journal.ecust.edu.cn

印      刷：�上海豪杰印刷有限公司印刷厂

发行范围：�国内外公开发行

发      行： 上海市报刊发行局

国内订购： 全国各地邮局

Supervisor���Ministry��of��Education

Sponsor���East��China��University��of��Science��and��Technology

Editor in Chief �QIAN��Xuhong

Edited and Published by��Editorial��Department��of��Journal�of

East��China��University��of��Science��and��Technology

130��Meilong�Road,��Shanghai��200237,��China

Telephone �86-21-64252666

E-mail��ecustxbb@ecust.edu.cn

Web Site����http://journal.ecust.edu.cn

Printed by ��Shanghai�Haojie�Printing�Co.,�Ltd.

Subscription��Local�Post�Offices

邮发代号：4-382

《华东理工大学学报（自然科学版）》第六届编辑委员会

主������编：钱旭红

副��主��编：郭旭虹（常务）     龚尚庆

编������委：（以姓氏拼音为序）

                程振民     顾幸生     胡爱国     胡建英     胡   英     金万勤     李春忠     李建奎     林嘉平

                刘昌胜     刘洪来     刘勇弟     刘   铮     龙亿涛     Martien A Cohen Stuart      Matthias Ballauff            

                钱   锋     Rober t K.  Prud’homme     宋恭华     唐   赟     田   禾     涂善东     王朝晖

                王辅臣     王基铭     许建和     徐立军     轩福贞     杨   弋     虞慧群     于建国     袁渭康

                赵   玲     郑津洋     朱庆山     朱为宏

执行编委：（以姓氏拼音为序）

                安   琦     曹   章     花   强     李   峰     李东升     林绍梁     马   骧     牛玉刚     钮月萍

                漆志文     孙江涛     徐兆超     张   莉

万方数据



·I·

第 45 卷 第 2 期   2019 年 4 月

责任编辑：史谦

168 20 2019-0425

目     次

研究论文

·化学工程·
降膜微通道内液相成膜特性及气 - 液传热过程数值模拟 …………………………………… 杨永昌，张　涛，陈思远，唐盛伟 （189）

活性炭纤维在热处理过程中的结构变化及电化学性能………………… 李晓辉，马　成，蒋昕楠，王际童，乔文明，凌立成 （197）

亚熔盐低温浸取钾长石工艺过程…………………………………………………… 姜　炜，罗孟杰，刘程琳，李　平，于建国 （206）

Ni/ 改性蒙脱土 - 海泡石催化生物油重整制氢 ……………………………………………… 崔　雨，张素平，蔡勤杰，刘世奇 （216）

多组分酰化螺旋霉素的球形结晶工艺…………………………………… 蓝粤山，陈　葵，武　斌，纪利俊，吴艳阳，朱家文 （224）

乙烯精馏塔开车动态建模与优化…………………………………………………………………………………… 叶贞成，顾健星 （231）

混合蛛猴算法及其在乙炔加氢参数优化中的应用……………………………………………………… 叶贞成，饶德宝，程　辉 （241）

·材料科学与工程·

氧化硅纳米颗粒的形貌和孔结构的调控及其对药物输运性能影响…………………………………… 江　钰，牛德超，李永生 （250）

·应用化学·

双官能化的环戊二烯基钛 / 锆络合物的合成及催化乙烯与 1- 己烯的共聚 ………………………… 吕中文，张　翠，许　胜 （258）

添加剂在半水硫酸钙表面的吸附特征研究……………………………… 付文健，林美庆，何慧艳，陈　杰，程　雲，赵　敏 （266）

高度可溶性聚酰胺酸齐聚物改性环氧树脂……………………………………………………………… 秦　峰，陈　琦，王幸宜 （275）

氟化透明质酸光敏剂负载聚多巴胺纳米粒子用于乏氧肿瘤的光动力与光热协同治疗………………………… 田　君，张伟安 （285）

·环境工程·

废催化剂气流加速度分选 CFD-EDM 模拟……………………………………………………………… 方乙琳，付鹏波，汪华林 （293）

·信息科学与工程·

基于可见光 / 红外图像的夜间道路场景语义分割 ……………………………………………………… 吴骏逸，谷小婧，顾幸生 （301）

基于暗通道先验的实时低能见度辅助驾驶系统………………………………………………………… 金　月，汪　楠，叶炯耀 （310）

前额叶皮层和纹状体间功能性连接的量化分析………………………………………………………… 文再治，张建华，潘晓川 （316）

基于自适应互信息的红外 / 深度双摄像机时空配准 …………………………………………………… 韩　松，谷小婧，顾幸生 （328）

基于关联性能评估的多目标跟踪关联门算法…………………………………………………………… 张　琤，赵　菡，林家骏 （336）

基于生成对抗网络的恶意网络流生成及验证……………………………………………………………………… 潘一鸣，林家骏 （344）

·物理·

托卡马克装置 EAST 中快离子反常扩散对热输运的影响………………………… 赵宇安，张先梅，虞立敏，薛二兵，陈卫栋 （351）

万方数据



·II·

Structure Changes and Electrochemical Performance of Activated Carbon Fibers during Heat-treatment
LI Xiaohui, MA Cheng, JIANG Xinnan, WANG Jitong, QIAO Wenming, LING Licheng
Journal of East China University of Science and Technology, 2019, 45(2): 197-205.

Leaching Process of Potassium Feldspar by Sub-Molten Salt at Low Temperature
JIANG Wei,  LUO Mengjie, LIU Chenglin,  LI Ping,  YU Jianguo
Journal of East China University of Science and Technology, 2019, 45(2): 206-215.
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·Chemical Engineering·

Numerical Simulation of Liquid Hydrodynamics and Gas-Liquid Heat Transfer Behaviors in a Falling Film Microchannel
YANG Yongchang, ZHANG Tao, CHEN Siyuan, TANG Shengwei
Journal of East China University of Science and Technology, 2019, 45(2): 189-196.

A simulation method to study the liquid 
hydrodynamics and gas-liquid heat transfer 
characteristics in a falling film micro-
reactor (FFMR) is proposed. Volume 
of f luid (VOF) method is adopted to 
investigate in detail the flow behaviors of 
the film. Effects of the gas inlet velocity, 
temperature and liquid flowrates on heat 
transfer coefficient are studied.

After treated under different temperatures from 700 ℃ 
to 2 800 ℃, the pore structure and microstructure of 
ACFs changed significantly. When the temperature 
was higher than 1 200 ℃, the interlayer spacing 
decreased, while the crystallite size and the degree of 
graphitization increased gradually.

Both thermodynamic analysis and experimental 
results demonstrated that the concentrated alkali 
solution at sub-molten salt state had a high 
chemical reaction activity, which could decompose 
potassium feldspar crude ore at 230 °C. The 
unreacted shrinking core model with the surface 
chemical reaction control could predict the leaching 
kinetics of potassium feldspar crude ore by KOH 
sub-molten salt.
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Spherical Crystallization Process of Multicomponent Acylated Spiramycin
LAN Yueshan, CHEN Kui, WU Bin, JI Lijun, WU Yanyang, ZHU Jiawen
Journal of East China University of Science and Technology, 2019, 45(2): 224-230.

Ni/Modified Montmorillonite-Sepiolite as Catalyst for Hydrogen Production from Bio-oil Steam Reforming
CUI Yu, ZHANG Suping, CAI Qinjie, LIU Shiqi
Journal of East China University of Science and Technology, 2019, 45(2): 216-223.

Dynamic Simulation and Optimization of Ethylene Distillation Column in Startup Process
YE Zhencheng, GU Jianxing
Journal of East China University of Science and Technology, 2019, 45(2): 231-240.

Dynamic simulation and optimization of ethylene distillation column (EDC) in its startup process is reported. EDC model built 
in Aspen HYSYS is integrated with startup operation strategy programmed in MATLAB to implement startup. An evolutionary 
algorithm is used to optimize startup strategy with the result of reducing energy by 25%.

The montmorillonite was modified by alkali treating. 
The Ni/Mmt-Spt catalyst was prepared by alkali-
treated montmorillonite-sepiolite (Mmt-Spt) as 
support and nickel as the active ingredient. And the 
impact of Ni/Mmt-Spt for the hydrogen yield and 
char yield in hydrogen production from bio-oil steam 
reforming was inspected.

The irregular powder crystal of acylated spiramycin 
was agglomerated into uniform spherical crystal 
particles by quasi-emulsion solvent diffusion method. 
The product attained a larger average diameter and a 
more homogeneous size distribution is compared with 
raw materials.
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Hybrid Spider Monkey Optimization Algorithm and Its Application in Optimiation of Acetylene Hydrogenation Parameters
YE Zhencheng, RAO Debao, CHENG Hui
Journal of East China University of Science and Technology, 2019, 45(2): 241-249.

Drug Delivery Performances of Silica Nanoparticles with Tunable Morphologies and Pore Structures
JIANG Yu, NIU Dechao, LI Yongsheng
Journal of East China University of Science and Technology, 2019, 45(2): 250-257.

A simple and controlled synthetic method is reported to prepare three kinds of hierarchical porous silica nanoparticles with different 
morphologies and pore structures, including core-shell structured dual-mesoporous silica nanospheres (CS-DMSNs), embedded dual-
mesoporous silica nanospheres (E-DMSNs) and hollow mesoporous silica nanospheres (H-MSNs). The drug delivery capability of 
these silica-based porous nanoparticles was investigated.

Based on the spider monkey algorithm (SMO), this paper proposes the always-mixed spider monkey algorithm (QSMO) to improve 
the performance of the algorithm. The hybrid algorithm and the comparison algorithm are applied to the parameter optimization of 
the acetylene hydrogenation model respectively. The optimization results of the comparison algorithm show that the hybrid algorithm 
is more suitable for solving engineering application problems.

·Materials Science and Engineering·
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Synthesis of Bifunctional Metallocene and Their Application for Ethylene Copolymerization with 1-Hexene
LYU Zhongwen, CUI Zhang, XU Sheng
Journal of East China University of Science and Technology, 2019, 45(2): 258-265.

Metallocene complexes with 
bifuncational allyl and aryl group 
on cyclopentadienyl ligands(Cp) 
were synthesized and characterized. 
When combined with MAO, these 
complexes indicated moderate 
catalytic activity for ethylene 
polymerization and ethylene 
copolymerization with 1-hexene.

Adsorption Characteristics of Additives on Hemihydrate Calcium Sulfate
FU Wenjian, LIN Meiqing, HE Huiyan, CHEN Jie, CHENG Yun, ZHAO Min
Journal of East China University of Science and Technology, 2019, 45(2): 266-274.

Using various analytical tests, 
the adsorption mechanism of 
additives on the surface of 
hemihydrate calcium sulfate 
(HCS) was studied. Taking 
citric acid as an example,  
adsorption on the surface of 
HCS was briefly described.

·Applied Chemistry·
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Epoxy Resin Modified with Highly Soluble Polyamide Acid Oligomer
QIE Feng,  CHEN Qi,  WANG Xingyi
Journal of East China University of Science and Technology, 2019, 45(2): 275-284.

The DDS cured E51 is modified by a highly 
soluble polyamide acid oligomer (PAA-n). 
There is a good compatibility between 
PAA-n and E51. Thus, the impact strength 
of composites is improved greatly by PAA-n 
with the increase of 72.2%, while the other 
mechanic and thermal mechanic properties 
maintain constant.

EP PAA Bond
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Polydopamine-Loaded Fluorinated Hyaluronic Acid (HA) Photosensitizer Nanoparticles for Synergetic Photodynamic and 
Photothermal Therapy of Hypoxic Tumors
TIAN Jun, ZHANG Weian
Journal of East China University of Science and Technology, 2019, 45(2): 285-292.

CFD-EDM Simulation of Discharged Catalyst By Acceleration Air Classification
FANG Yilin, FU Pengbo, WANG Hualin
Journal of East China University of Science and Technology, 2019, 45(2): 293-300.

Night Road Scene Semantic Segmentation Based on Visible and Infrared Thermal Images
WU Junyi, GU Xiaojing, GU Xingsheng
Journal of East China University of Science and Technology, 2019, 45(2): 301-309.

A method for night road scene semantic segmentation by effectively combining visible and infrared thermal image information is 
proposed. The results of semantic segmentation are predicted by parallel full convolutional neural network structure, and furtherly 
optimized by dense conditional random field with enhanced dual-band images’ information.

To overcome the hypoxia of tumor, we created a novel 
fluorinated PDT-PTT system. The HA-PFC-Pba-PDANPs 
was synthesized by metal complexation of PDANPs and 
HA. Due to the excellent photothermal conversion ability 
of PDANPs, higher oxygen affinity of perfluorocarbon 
segments and the tumor targeting nature of HA, this 
nanoparticle provided preferable therapeutic efficacy 
against cancer cells.

The coupled CFD-EDM simulations 
of catalysts classification were 
studied through air acceleration 
classification according to their 
activities. The simulations were 
validated by experiments. The 
present study could also serve as 
a useful guide in the industrial 
catalyst separation. This paper 
created more favorable conditions 
for separation of various fine 
particle.

·Environmental Engineering·

·Information Science and Engineering·
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Real Time Low Visibility Auxiliary Driving System Based on Dark Channel Prior 
JIN Yue, WANG Nan, YE Jiongyao
Journal of East China University of Science and Technology, 2019, 45(2): 310-315.

The algorithm uses the dark channel prior knowledge to obtain the 
atmospheric transmission map of the highway fog image. Then, the 
measurement line of the visibility measurement system is obtained 
by the gradient variation of atmospheric transmission values within 
the measurement band. Finally, the detection of visibility distance is 
accomplished by combining the principle of single camera calibration and 
visibility detection.

Quantitative Analysis of Functional Connectivity between Prefrontal Cortex and Striatum
WEN Zaizhi , ZHANG Jianhua, PAN Xiaochuan
Journal of East China University of Science and Technology, 2019, 45(2): 316-327.

The local field potentials (LFP) are 
experimentally recorded in the lateral 
PFC and striatum of two male monkeys 
while the monkeys are performing the 
sequential paired-association task with the 
asymmetric reward scheme. The nonlinear 
interdependence (NLI) measure is used 
to quantify the strength of functional 
connectivity between the PFC and 
striatum.

Spatio-Temporal Registration of Infrared and Depth Cameras Based on Adaptive Mutual Information
HAN Song, GU Xiaojing, GU Xingsheng
Journal of East China University of Science and Technology, 2019, 45(2): 328-335.

A spatio-temporal registration method for infrared camera and depth camera based on adaptive mutual information is proposed. 
After spatial registration, the candidate depth images are selected by changing the size of the search window adaptively. The mutual 
information between the infrared image and the depth image is calculated. And then the sequence of infrared images and the depth 
images realize the spatio-temporal registration.
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Association Gate Algorithm for Multi-target Tracking Based on Association Performance Evaluation
ZHANG Cheng, ZHAO Han, LIN Jiajun
Journal of East China University of Science and Technology, 2019, 45(2): 336-343.

A novel method to design adaptive association gate 
is proposed to solve the problem that the traditional 
association gate is easy to cause wrong target tracking 
and accuracy decline when it is applied to multi-target 
tracking. Association evaluation and its error rate 
between current state estimation and measurement 
values can be obtained through building an association 
performance criterion function, which can be used 
as sensitivity index to preset association gate before 
tracking loss or deviation of target association. So that 
we can not only guarantee validated measurements 
existing in the gate but also reduce the interference 
from clutters and measurements belonging to other 
targets.

Generation and Verification of Malicious Network Flow  Based on Generative Adversarial Networks
PAN Yiming, LIN Jiajun
Journal of East China University of Science and Technology, 2019, 45(2): 344-350.

Effects of Anomalous Fast Ion Diffusion on Heat transport in EAST
ZHAO Yuan, ZHANG Xianmei, YU Limin, XUE Erbing, CHEN Weidong
Journal of East China University of Science and Technology, 2019, 45(2): 351-356.

The fast ion transport is anomalous when the minimum safety factor (qmin) is about 2 in EAST with NBI. NBI heating efficiency, 
plasma stored energy and the total heating power are decreased when the fast ion transport is anomalous. The plasma effective 
thermal transport coefficient is larger when the fast-ion diffusion coefficient is bigger.

A generative adversarial nets(GAN) based 
model is proposed to generate malicious 
network flow adversarial examples. Weakly 
related bits constraint guarantees adversarial 
examples’ executability and offensiveness. 
For the first time, a malicious network flow 
is used as the original example to generate an 
adversarial example.

·Physics·
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