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ESI 工程学热点论文信息推送 

ESI（Essential Science Indicators）热点论文：按 ESI 学科统计最近两年发

表、在最近两个月里被引用次数进入世界前 0.1%的论文，即最近两个月内最受

关注的文章。 

本期入榜文章为 2016.12~2018.12 发表，且在 2019 年 1~2 月内被引次数排

名前 0.1%的文章。数据更新时间为 2019 年 5 月。 

本期发布的工程学领域热点论文共 315 篇，相比上期新上榜 212 篇，其中： 

1、来源期刊 91 种，总被引合计 15525 次（篇均被引 49 次），单篇最高被

引 941 次，最低被引 5 次，新上榜论文最高被引 116 次。 

2、总被引频次排名前五的来源刊分别是：Nature Energy（总被引 2805 次）、

IEEE Transactions On Pattern Analysis And Machine Intelligence（总被引 1821

次）、Chemical Engineering Journal（总被引 1358 次）、International Journal Of 

Heat And Mass Transfer（总被引 1248 次）、Renewable & Sustainable Energy 

Reviews（总被引 799 次）。 

3、被引 941 次的文章，发表于 IEEE Transactions On Pattern Analysis And 

Machine Intelligence，题名为“Faster R-CNN: Towards Real-Time Object 

Detection with Region Proposal Networks”，第一作者是中国科学技术大学

（University of Science & Technology of China）的 Ren, Shaoqing。该文连续

四期入选 ESI 工程学领域热点论文榜首。 

4、新上榜的论文中，被引次数最高的论文，发表于 International Journal Of 

Heat And Mass Transfer，题名为“Forced convection of nanofluid in presence of 

constant magnetic field considering shape effects of nanoparticles”，第一作者

Sheikholeslami, M.，署名机构为 Babol Noshirvani University of Technology。
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附表：ESI 2019 年 5月更新的工程学领域论文 

 

序号 作者 题名 来源 作者机构 
被引

频次 

1 
Ren, Shaoqing; He, Kaiming; 

Girshick, Ross; Sun, Jian 

Faster R-CNN: Towards 

Real-Time Object Detection 

with Region Proposal 

Networks 

IEEE Transactions On 

Pattern Analysis And 

Machine 

Intelligence,2017,39(6):1

137-1149 

Chinese Academy Of Sciences;University 

Of Science & Technology Of 

China,Chinese Academy Of 

Sciences;Microsoft;Facebook Ai Res; 

941 

2 

Yoshikawa, Kunta; Kawasaki, 

Hayato; Yoshida, Wataru; Irie, 

Toru; Konishi, Katsunori; 

Nakano, Kunihiro; Uto, 

Toshihiko; Adachi, Daisuke; 

Kanematsu, Masanori; Uzu, 

Hisashi; Yamamoto, Kenji 

Silicon heterojunction 

solar cell with 

interdigitated back 

contacts for a 

photoconversion efficiency 

over 26% 

Nature 

Energy,2017,2(5),Article 

Number 17032 

Kaneka Corp; 334 

3 

Green, Martin A.; Hishikawa, 

Yoshihiro; Warta, Wilhelm; 

Dunlop, Ewan D.; Levi, Dean 

H.; Hohl-Ebinger, Jochen; 

Ho-Baillie, Anita W. Y. 

Solar cell efficiency 

tables (version 50) 

Progress In 

Photovoltaics,2017,25(Si7

):668-676 

Ec Jrc Ispra Site,European Commission 

Joint Research Centre;University Of New 

South Wales Sydney;United States 

Department Of Energy (Doe),National 

Renewable Energy Laboratory - 

Usa;United States Department Of Energy 

(Doe);National Institute Of Advanced 

Industrial Science & Technology 

(Aist);Fraunhofer Gesellschaft;European 

Commission Joint Research Centre; 

306 
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4 

Bush, Kevin A.; Palmstrom, 

Axel F.; Yu, Zhengshan J.; 

Boccard, Mathieu; 

Cheacharoen, Rongrong; 

Mailoa, Jonathan P.; 

McMeekin, David P.; Hoye, 

Robert L. Z.; Bailie, Colin D.; 

Leijtens, Tomas; Peters, Ian 

Marius; Minichetti, Maxmillian 

C.; Rolston, Nicholas; 

Prasanna, Rohit; Sofia, Sarah; 

Harwood, Duncan; Ma, Wen; 

Moghadam, Farhad; Snaith, 

Henry J.; Buonassisi, Tonio; 

Holman, Zachary C.; Bent, 

Stacey F.; McGehee, Michael 

D. 

23.6%-efficient monolithic 

perovskite/silicon tandem 

solar cells with improved 

stability 

Nature 

Energy,2017,2(4),Article 

Number 17009 

Arizona State University;University Of 

Oxford;Sunpreme;Stanford 

University;Massachusetts Institute Of 

Technology (Mit);D2 Solar Llc; 

278 

5 
Shelhamer, Evan; Long, 

Jonathan; Darrell, Trevor 

Fully Convolutional 

Networks for Semantic 

Segmentation 

IEEE Transactions On 

Pattern Analysis And 

Machine 

Intelligence,2017,39(4):6

40-651 

University Of California 

Berkeley,University Of California 

System;University Of California System; 

256 

6 

Green, Martin A.; Hishikawa, 

Yoshihiro; Dunlop, Ewan D.; 

Levi, Dean H.; Hohl-Ebinger, 

Jochen; Ho-Baillie, Anita W. 

Y. 

Solar cell efficiency 

tables (version 51) 

Progress In 

Photovoltaics,2018,26(1):

3-12 

Ec Jrc Ispra Site,European Commission 

Joint Research Centre;University Of New 

South Wales Sydney;United States 

Department Of Energy (Doe),National 

Renewable Energy Laboratory - 

Usa;United States Department Of Energy 

(Doe);National Institute Of Advanced 

207 
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Industrial Science & Technology 

(Aist);Fraunhofer Gesellschaft;European 

Commission Joint Research Centre; 

7 

Zheng, Xiaopeng; Chen, Bo; 

Dai, Jun; Fang, Yanjun; Bai, 

Yang; Lin, Yuze; Wei, 

Haotong; Zeng, Xiao Cheng; 

Huang, Jinsong 

Defect passivation in 

hybrid perovskite solar 

cells using quaternary 

ammonium halide anions and 

cations 

Nature 

Energy,2017,2(7),Article 

Number Unsp 17102 

University Of Nebraska Lincoln,University 

Of Nebraska System;University Of North 

Carolina Chapel Hill,University Of North 

Carolina;University Of North 

Carolina;University Of Nebraska System; 

177 

8 

Wang, Shurong; Dai, Gongxin; 

Yang, Haiping; Luo, 

Zhongyang 

Lignocellulosic biomass 

pyrolysis mechanism: A 

state-of-the-art review 

Progress In Energy And 

Combustion 

Science,2017,62:33-86 

Huazhong University Of Science & 

Technology;Zhejiang University; 
161 

9 

Chen, Liang-Chieh; 

Papandreou, George; 

Kokkinos, Iasonas; Murphy, 

Kevin; Yuille, Alan L. 

DeepLab: Semantic Image 

Segmentation with Deep 

Convolutional Nets, Atrous 

Convolution, and Fully 

Connected CRFs 

IEEE Transactions On 

Pattern Analysis And 

Machine 

Intelligence,2018,40(4):8

34-848 

Google Incorporated;University Of 

London,University College 

London;University Of London;Johns 

Hopkins University; 

161 

10 

Zhang, Kai; Zuo, Wangmeng; 

Chen, Yunjin; Meng, Deyu; 

Zhang, Lei 

Beyond a Gaussian Denoiser: 

Residual Learning of Deep 

CNN for Image Denoising 

IEEE Transactions On Image 

Processing,2017,26(7):314

2-3155 

Harbin Institute Of 

Technology;Xi&Apos;An Jiaotong 

University;Hong Kong Polytechnic 

University; 

160 

11 

Badrinarayanan, Vijay; 

Kendall, Alex; Cipolla, 

Roberto 

SegNet: A Deep 

Convolutional 

Encoder-Decoder 

Architecture for Image 

Segmentation 

IEEE Transactions On 

Pattern Analysis And 

Machine 

Intelligence,2017,39(12):

2481-2495 

University Of Cambridge; 154 

12 

Wang, Zhiping; Lin, Qianqian; 

Chmiel, Francis P.; Sakai, 

Nobuya; Herz, Laura M.; 

Snaith, Henry J. 

Efficient 

ambient-air-stable solar 

cells with 2D-3D 

heterostructured 

Nature 

Energy,2017,2(9),Article 

Number 17135 

University Of Oxford; 145 
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butylammonium-caesium-form

amidinium lead halide 

perovskites 

13 

Zhao, Dewei; Yu, Yue; Wang, 

Changlei; Liao, Weiqiang; 

Shrestha, Niraj; Grice, Corey 

R.; Cimaroli, Alexander J.; 

Guan, Lei; Ellingson, Randy J.; 

Zhu, Kai; Zhao, Xingzhong; 

Xiong, Ren-Gen; Yan, Yanfa 

Low-bandgap mixed tin-lead 

iodide perovskite absorbers 

with long carrier lifetimes 

for all-perovskite tandem 

solar cells 

Nature 

Energy,2017,2(4),Article 

Number 17018 

Southeast University - China;Wuhan 

University;University Of Toledo,Univ Sys 

Ohio;United States Department Of Energy 

(Doe),National Renewable Energy 

Laboratory - Usa;United States 

Department Of Energy (Doe); 

144 

14 

Lukatskaya, Maria R.; Kota, 

Sankalp; Lin, Zifeng; Zhao, 

Meng-Qiang; Shpigel, 

Netanel; Levi, Mikhael D.; 

Halim, Joseph; Taberna, 

Pierre-Louis; Barsoum, 

MichelW.; Simon, Patrice; 

Gogotsi, Yury 

Ultra-high-rate 

pseudocapacitive energy 

storage in two-dimensional 

transition metal carbides 

Nature 

Energy,2017,2(8),Article 

Number 17105 

Bar Ilan University;Universite Toulouse Iii 

- Paul Sabatier,Universite De 

Toulouse;Universite Federale Toulouse 

Midi-Pyrenees (Comue);Universite De 

Toulouse;Institut National Polytechnique 

De Toulouse,Universite De 

Toulouse,Universite Federale Toulouse 

Midi-Pyrenees (Comue);Drexel 

University;Dept Chem Engn;Centre 

National De La Recherche Scientifique 

(Cnrs); 

134 

15 

Zheng, Jianming; Engelhard, 

Mark H.; Mei, Donghai; Jiao, 

Shuhong; Polzin, Bryant J.; 

Zhang, Ji-Guang; Xu, Wu 

Electrolyte additive 

enabled fast charging and 

stable cycling lithium 

metal batteries 

Nature 

Energy,2017,2(3),Article 

Number 17012 

Argonne National Laboratory,University 

Of Chicago,United States Department Of 

Energy (Doe);University Of 

Chicago;United States Department Of 

Energy (Doe),Pacific Northwest National 

Laboratory;United States Department Of 

Energy (Doe); 

126 
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16 

Jeon, Nam Joong; Na, Hyejin; 

Jung, Eui Hyuk; Yang, 

Tae-Youl; Lee, Yong Guk; 

Kim, Geunjin; Shin, Hee-Won; 

Seok, Sang Il; Lee, Jaemin; 

Seo, Jangwon 

A fluorene-terminated 

hole-transporting material 

for highly efficient and 

stable perovskite solar 

cells 

Nature 

Energy,2018,3(8):682-+ 

Korea Research Institute Of Chemical 

Technology;Ulsan National Institute Of 

Science & Technology;Sungkyunkwan 

University; 

123 

17 

Chikh, Abdelbaki; Tounsi, 

Abdelouahed; Hebali, Habib; 

Mahmoud, S. R. 

Thermal buckling analysis 

of cross-ply laminated 

plates using a simplified 

HSDT 

Smart Structures And 

Systems,2017,19(3):289-29

7 

King Abdulaziz University;University 

Djillali Liabes Sidi Bel Abbes;Universite 

Ibn Khaldoun Tiaret;Sohag University; 

120 

18 

Li, Yongming; Tong, 

Shaocheng; Liu, Lu; Feng, 

Gang 

Adaptive output-feedback 

control design with 

prescribed performance for 

switched nonlinear systems 

Automatica,2017,80:225-23

1 

City University Of Hong Kong;Liaoning 

University Of Technology; 
117 

19 
Sheikholeslami, M.; Bhatti, M. 

M. 

Forced convection of 

nanofluid in presence of 

constant magnetic field 

considering shape effects 

of nanoparticles 

International Journal Of 

Heat And Mass 

Transfer,2017,111:1039-10

49 

Babol Noshirvani University Of 

Technology;Shanghai University; 
116 

20 
Sheikholeslami, M.; Bhatti, M. 

M. 

Active method for nanofluid 

heat transfer enhancement 

by means of EHD 

International Journal Of 

Heat And Mass 

Transfer,2017,109:115-122 

Babol Noshirvani University Of 

Technology;Shanghai University; 
116 

21 

Akinwande, Deji; Brennan, 

Christopher J.; Bunch, J. Scott; 

Egberts, Philip; Felts, 

Jonathan R.; Gao, Huajian; 

Huang, Rui; Kim, Joon-Seok; 

Li, Teng; Li, Yao; Liechti, 

Kenneth M.; Lu, Nanshu; Park, 

A review on mechanics and 

mechanical properties of 2D 

materials-Graphene and 

beyond 

Extreme Mechanics 

Letters,2017,13:42-77 

Agency For Science Technology & 

Research (Astar);University System Of 

Maryland;University Of Texas 

System;University Of Texas 

Austin;University Of North 

Carolina;University Of Maryland College 

Park;University Of Calgary;Texas A&M 

116 
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Harold S.; Reed, Evan J.; 

Wang, Peng; Yakobson, Boris 

I.; Zhang, Teng; Zhang, 

Yong-Wei; Zhou, Yao; Zhu, 

Yong 

University System;Texas A&M University 

College Station;Syracuse 

University;Stanford University;Rice 

University;North Carolina State 

University;Institute Of High Performance 

Computing;Brown University;Boston 

University; 

22 

Menasria, Abderrahmane; 

Bouhadra, Abdelhakim; 

Tounsi, Abdelouahed; 

Bousahla, Abdelmoumen Anis; 

Mahmoud, S. R. 

A new and simple HSDT for 

thermal stability analysis 

of FG sandwich plates 

Steel And Composite 

Structures,2017,25(2):157

-175 

Na-Centre Universitaire De 

Relizane;University Djillali Liabes Sidi Bel 

Abbes;Universite Abbes Laghrour 

Khenchela;King Abdulaziz University; 

107 

23 

Yu, Shujun; Wang, Xiangxue; 

Pang, Hongwei; Zhang, Rui; 

Song, Wencheng; Fu, Dong; 

Hayat, Tasawar; Wang, 

Xiangke 

Boron nitride-based 

materials for the removal of 

pollutants from aqueous 

solutions: A review 

Chemical Engineering 

Journal,2018,333:343-360 

King Abdulaziz University;North China 

Electric Power University; 
106 

24 

El-Haina, Fouzia; Bakora, 

Ahmed; Bousahla, 

Abdelmoumen Anis; Tounsi, 

Abdelouahed; Mahmoud, S. R. 

A simple analytical 

approach for thermal 

buckling of thick 

functionally graded 

sandwich plates 

Structural Engineering And 

Mechanics,2017,63(5):585-

595 

Centre Universitaire De 

Relizane;University Djillali Liabes Sidi Bel 

Abbes;Sohag University;King Abdulaziz 

University; 

106 

25 
Che, Xiaozhou; Li, Yongxi; Qu, 

Yue; Forrest, Stephen R. 

High fabrication yield 

organic tandem 

photovoltaics combining 

vacuum- and 

solution-processed 

subcells with 15% 

efficiency 

Nature 

Energy,2018,3(5):422-427 

University Of Michigan System;University 

Of Michigan System,University Of 

Michigan; 

98 
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26 
Zhang, Dingwen; Meng, Deyu; 

Han, Junwei 

Co-Saliency Detection via a 

Self-Paced 

Multiple-Instance Learning 

Framework 

IEEE Transactions On 

Pattern Analysis And 

Machine 

Intelligence,2017,39(5):8

65-878 

Northwestern Polytechnical 

University;Xi&Apos;An Jiaotong 

University; 

98 

27 

Fan, Lisheng; Lei, Xianfu; 

Yang, Nan; Duong, Trung Q.; 

Karagiannidis, George K. 

Secrecy Cooperative 

Networks With Outdated 

Relay Selection Over 

Correlated Fading Channels 

IEEE Transactions On 

Vehicular 

Technology,2017,66(8):759

9-7603 

Aristotle University Of 

Thessaloniki;Xidian University;Southwest 

Jiaotong University;Southeast University 

- China;Queens University 

Belfast;Guangzhou University;Chinese 

Academy Of Sciences;Australian National 

University; 

96 

28 Li, Xiaodi; Cao, Jinde 

An Impulsive Delay 

Inequality Involving 

Unbounded Time-Varying 

Delay and Applications 

IEEE Transactions On 

Automatic 

Control,2017,62(7):3618-3

625 

Shandong Normal University;Southeast 

University - China; 
96 

29 
Cha, Young-Jin; Choi, 

Wooram; Buyukozturk, Oral 

Deep Learning-Based Crack 

Damage Detection Using 

Convolutional Neural 

Networks 

Computer-Aided Civil And 

Infrastructure 

Engineering,2017,32(5):36

1-378 

Massachusetts Institute Of Technology 

(Mit);University Of Manitoba; 
95 

30 
Sheikholeslami, M.; Shehzad, 

S. A. 

Numerical analysis of 

Fe3O4-H2O nanofluid flow in 

permeable media under the 

effect of external magnetic 

source 

International Journal Of 

Heat And Mass 

Transfer,2018,118:182-192 

Babol Noshirvani University Of 

Technology;Comsats Institute Of 

Information Technology (Ciit); 

94 

31 
Sheikholeslami, M.; Shehzad, 

S. A. 

CVFEM for influence of 

external magnetic source on 

Fe3O4-H2O nanofluid 

behavior in a permeable 

International Journal Of 

Heat And Mass 

Transfer,2017,115(Part-A)

:180-191 

Babel Noshiravni Univ Technol;Comsats 

Institute Of Information Technology (Ciit); 
94 
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cavity considering shape 

effect 

32 Zhu, Ling; Zeng, Wen 

Room-temperature gas 

sensing of ZnO-based gas 

sensor: A review 

Sensors And Actuators 

A-Physical,2017,267:242-2

61 

Chongqing University; 92 

33 

Cheng, Weimin; Hu, 

Xiangming; Xie, Jun; Zhao, 

Yanyun 

An intelligent gel designed 

to control the spontaneous 

combustion of coal: Fire 

prevention and 

extinguishing properties 

Fuel,2017,210:826-835 
Shandong University Of Science & 

Technology; 
91 

34 

Mouffoki, Abderrahmane; 

Bedia, E. A. Adda; Houari, 

Mohammed Sid Ahmed; 

Tounsi, Abdelouahed; 

Mahmoud, S. R. 

Vibration analysis of 

nonlocal advanced nanobeams 

in hygro-thermal 

environment using a new 

two-unknown trigonometric 

shear deformation beam 

theory 

Smart Structures And 

Systems,2017,20(3):369-38

3 

King Abdulaziz University;University 

Djillali Liabes Sidi Bel Abbes;Universite 

De Mascara;Sohag University; 

90 

35 

Christians, Jeffrey A.; Schulz, 

Philip; Tinkham, Jonathan S.; 

Schloemer, Tracy H.; Harvey, 

Steven P.; de Villers, Bertrand 

J. Tremolet; Sellinger, Alan; 

Berry, Joseph J.; Luther, 

Joseph M. 

Tailored interfaces of 

unencapsulated perovskite 

solar cells for > 1,000 hour 

operational stability 

Nature 

Energy,2018,3(1):68-74 

Colorado School Of Mines;United States 

Department Of Energy (Doe),National 

Renewable Energy Laboratory - 

Usa;United States Department Of Energy 

(Doe); 

90 

36 
Boczkaj, Grzegorz; 

Fernandes, Andre 

Wastewater treatment by 

means of advanced oxidation 

processes at basic pH 

conditions: A review 

Chemical Engineering 

Journal,2017,320:608-633 
Gdansk University Of Technology; 87 
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37 
Hannan, M. A.; Lipu, M. S. H.; 

Hussain, A.; Mohamed, A. 

A review of lithium-ion 

battery state of charge 

estimation and management 

system in electric vehicle 

applications: Challenges 

and recommendations 

Renewable & Sustainable 

Energy 

Reviews,2017,78:834-854 

Universiti Kebangsaan 

Malaysia;University Of Tenaga Nasional; 
87 

38 
Wang, Xi-Xi; Ma, Tao; Shu, 

Jin-Cheng; Cao, Mao-Sheng 

Confinedly tailoring Fe3O4 

clusters-NG to tune 

electromagnetic parameters 

and microwave absorption 

with broadened bandwidth 

Chemical Engineering 

Journal,2018,332:321-330 
Beijing Institute Of Technology; 86 

39 

Wang, Xiangxue; Yu, Shuqi; 

Wu, Yihan; Pang, Hongwei; 

Yu, Shujun; Chen, Zhongshan; 

Hou, Jing; Alsaedi, Ahmed; 

Hayat, Tasawar; Wang, Suhua 

The synergistic elimination 

of uranium (VI) species from 

aqueous solution using 

bi-functional 

nanocomposite of carbon 

sphere and layered double 

hydroxide 

Chemical Engineering 

Journal,2018,342:321-330 

Guangxi University;North China Electric 

Power University;King Abdulaziz 

University; 

86 

40 
Pomerantseva, Ekaterina; 

Gogotsi, Yury 

Two-dimensional 

heterostructures for energy 

storage 

Nature 

Energy,2017,2(7),Article 

Number 17089 

Drexel University; 86 

41 
Sheikholeslami, Mohsen; 

Rokni, Houman B. 

Simulation of nanofluid 

heat transfer in presence of 

magnetic field: A review 

International Journal Of 

Heat And Mass 

Transfer,2017,115(Part-B)

:1203-1233 

Babol Noshirvani University Of 

Technology;Tennessee Technological 

University; 

84 

42 
Mur-Artal, Raul; Tardos, Juan 

D. 

ORB-SLAM2: An Open-Source 

SLAM System for Monocular, 

Stereo, and RGB-D Cameras 

IEEE Transactions On 

Robotics,2017,33(5):1255-

1262 

Oculus Res;University Of Zaragoza; 82 
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43 

Naushad, Mu.; Ahamad, 

Tansir; Al-Maswari, Basheer 

M.; Alqadami, Ayoub 

Abdullah; Alshehri, Saad M. 

Nickel ferrite bearing 

nitrogen-doped mesoporous 

carbon as efficient 

adsorbent for the removal of 

highly toxic metal ion from 

aqueous medium 

Chemical Engineering 

Journal,2017,330:1351-136

0 

King Saud University; 81 

44 

Ong, Chin Boon; Ng, Law 

Yong; Mohammad, Abdul 

Wahab 

A review of ZnO 

nanoparticles as solar 

photocatalysts: Synthesis, 

mechanisms and applications 

Renewable & Sustainable 

Energy 

Reviews,2018,81(Part-1):5

36-551 

Univ Tunku Abdul Rahman;Universiti 

Kebangsaan Malaysia; 
80 

45 

Zeng, Guangming; Wan, Jia; 

Huang, Danlian; Hu, Liang; 

Huang, Chao; Cheng, Min; 

Xue, Wenjing; Gong, Xiaomin; 

Wang, Rongzhong; Jiang, 

Danni 

Precipitation, adsorption 

and rhizosphere effect: The 

mechanisms for 

Phosphate-induced Pb 

immobilization in soils-A 

review 

Journal Of Hazardous 

Materials,2017,339:354-36

7 

Hunan University; 79 

46 

Waclawek, Stanislaw; Lutze, 

Holger V.; Grubel, Klaudiusz; 

Padil, Vinod V. T.; Cernik, 

Miroslav; Dionysiou, 

Dionysios. D. 

Chemistry of persulfates in 

water and wastewater 

treatment: A review 

Chemical Engineering 

Journal,2017,330:44-62 

Na-Ctr Water & Environm Res 

Zwu;University Of Duisburg 

Essen;University Of Bielsko-Biala;Univ 

Sys Ohio,University Of 

Cincinnati;Technical University 

Liberec;Iww Water Ctr; 

78 

47 

Liang, Xiao; Pang, Quan; 

Kochetkov, Ivan R.; Sempere, 

Marina Safont; Huang, He; 

Sun, Xiaoqi; Nazar, Linda F. 

A facile surface chemistry 

route to a stabilized 

lithium metal anode 

Nature 

Energy,2017,2(9),Article 

Number 17119 

Basf;University Of Waterloo;Hunan 

University; 
77 

48 

Yang, Mengjin; Li, Zhen; 

Reese, Matthew O.; Reid, 

Obadiah G.; Kim, Dong Hoe; 

Perovskite ink with wide 

processing window for 

scalable high-efficiency 

Nature 

Energy,2017,2(5),Article 

Number 17038 

United States Department Of Energy 

(Doe);University Of Toledo,Univ Sys 

Ohio;United States Department Of Energy 

77 
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