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Ti is a promising metallic material because of its inexhaustible reserves
and its alloys have excellent properties. However, the production of Ti products requires
inefficient processes and generates a large amount of oxygen-contaminated scrap during the process,
resulting in high prices for Ti products. Therefore, the price of Ti products is high and they are
not widely used. In this study, we developed a new technology to directly remove oxygen from Ti
scrap, and aimed to develop an innovative recycling technology that enables “ upgrade recycling” to

regenerate high-purity ingots. In particular, we developed a new technology to produce Ti with the
world®s lowest oxygen concentration of less than 100 mass ppm by applying the formation reaction of
rare earth oxyhalides.
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2023
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Osamu Takeda, Xin Lu, Yuzuru Sato, Hognming Zhu

Viscosity measurement of high temperature melts in wide viscosity rangev

The 13th Asian Thermophysical Properties Conference (ATPC 2022)

2022

Toru H. Okabe and Takanari Ouchi

Recycling of Rare Metals

20th Science Council of Asia Conference

2021




Jungshin Kang, Tae-Hyuk Lee, Hyeong-Jun Jeoung, Dong-Hee Lee, Young Min Kim, Kyung-Woo Yi, Toru H. Okabe, and Jin-Young Lee

Development of Molten Salt Electrolysis of MgO Using a Metal Cathode and Vacuum Distillation to Produce Ultra-high Purity Mg
Metal

TMS 2022 Annual Meeting & Exhibition (TMS2022), Rare Metal Extraction and Processing On-Demand Oral Presentations

2022

Gen Kamimura, Takanari Ouchi, and Toru H. Okabe

Deoxidation of Titanium Using Cerium Metal and Its Oxyhalide Formation

TMS 2022 Annual Meeting & Exhibition (TMS2022), REWAS 2022

2022

Hyeong-Jun Jeoung, Tae-Hyuk Lee, Kyung-Woo Yi, Jin-Young Lee, Young Min Kim, Toru H. Okabe, and Jungshin Kang

Fundamental Study of a Novel Electrolytic Process using a Cu Cathode in MgF2-LiF-KCI Molten Salt for Producing Mg Metal from
MgO

MS 2022 Annual Meeting & Exhibition (TMS2022), Rare Metal Extraction and Processing On-Demand Oral Presentations

2022
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Takanari Ouchi, Shuang Wu, and Toru H. Okabe

Anodic electrochemical deposition of gold from molten salt electrolyte

30th Topical Meeting of the International Society of Electrochemistry
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Toru H. Okabe

Bottlenecks in Rare Metal Supply

9th Japan-U.S. Bilateral Meeting on Rare Metals (Organizer: CMI (Critical Materials Institute) & NEDO)
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2022

A. lizuka, T. Ouchi, T. H. Okabe

New Electrochemical Deoxidation Method of Ti Metal in Molten Salts Containing YCI3

TMS 2021 Virtual Annual Meeting & Exhibition (TMS2021 Virtual)

2021

T. Ouchi, S. Wu, T. H. Okabe

Selective Extraction of Gold from Gold-copper Alloy Using Anodic Electrochemical Deposition in Molten Salt Electrolyte

TMS 2021 Virtual Annual Meeting & Exhibition (TMS2021 Virtual)
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Takanari Ouchi, Takara Tanaka, and Toru H. Okabe

Magnesiothermic Reduction of TiO2 to High Purity Ti assisted with Rare Earth Elements

The 15th Workshop on Reactive Metal Processing (RMW15)

2020




Takara Tanaka, Takanari Ouchi, and Toru H. Okabe

Investigation of the Direct Reduction Process of Ti02 to High Purity Ti Using Rare Earth Elements

The 15th Workshop on Reactive Metal Processing (RMW15)

2020

Toru H. Okabe

Study on Electronically Mediated Reaction (EMR), and What I Learned from Professor Sadoway

TMS 2020 Annual Meeting & Exhibition, Symposium

2020

Takanari Ouchi, Shuang Wu, and Toru H. Okabe

Development of a New Electrodeposition Process based on Liquid Metal Electrochemical Technologies in Molten Salt
Electrolytes

TMS 2020 Annual Meeting & Exhibition, Symposium
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2020
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Takanari Ouchi, Akihiro lizuka, Chenyi Zheng, Lingxin Kong, and Toru H. Okabe

Deoxidation of Titanium Using Rare-Earth Metals and its Applications

Special lecture at Northeastern University
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Akihiro lizuka, Takanari Ouchi, and Toru H. Okabe

Development of a New Sintering Process of Ti Powder with Deoxidation Reaction Using Yttrium Metal in Molten Salt

Powder Metallurgy and Additive Manufacturing of Titanium 2019

2019




Takanari Ouchi, Akihiro lizuka, and Toru H. Okabe

Novel Sintering Process for Titanium Powder with Simultaneous Deoxidation using Yttrium

Powder Metallurgy and Additive Manufacturing of Titanium 2019

2019

Toru H. Okabe

Recycling Precious Metals and Rare Metals from Scraps

MCARE 2019 Symposium 8

2019
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2019




Takara Tanaka, Takanari Ouchi, and Toru H. Okabe

Feasibility of Electrochemical/Thermochemical Reduction of Titanium Oxide Using Lanthanum as the Reducing Agent

70th Annual Meeting of the International Society of Electrochemistry

2019

Takanari Ouchi, Chenyi Zheng, Lingxin Kong, and Toru H. Okabe

Electrochemical Deoxidation of Titanium in Molten Mixtures of Magnesium Chloride and Rare-Earth Chlorides

The 70th Annual Meeting of International Society of Electrochemistry

2019
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Shuang Wu, Takanari Ouchi, Toru H. Okabe

Electrodeposition of Gold in Molten Mixture of Sodium Chloride and Sodium lodide
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Er Li, Takanari Ouchi, and Toru H. Okabe

Development of a New Recycling Process of Gold from Electronic Waste by Utilizing FeCl2 Vapor Treatment
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