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The review of different technologies of neodymium extraction and other rare-earth elements 
from a bar and wastes of alloy on the basis of the system Nd-Fe-B and permanent magnets, made 
from this alloy is executed. 
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Permanent magnets, containing rare-earth metals (samarium, neodymium, 

dysprosium, празеодим, terbium and other), especially alloys on the basis of the 

system Nd-Fe-B, excel other magnetic materials on the size of magnetic energy on 

unit of volume and on the size of coercitivity. 

At processing of wastes of NdFeB alloy and wares from its the problem of 

effective extraction of neodymium is set -, for what, first of all, the problem of 

separation the ferrous constituent of alloy must be decided. With this purpose that 

ends in work [1] it is suggested to carry out melting of REM-containing sludge in 

carbon crucible at a temperature 1550 С. Here metallic iron forms an alloy, and 

REM remain in form oxide slag, easily dissociated from a metal. The losses of REM 

with an alloy are insignificant. In work [2] wastes of NdFeB alloy alloyed with B2O3 

in crucible from the boron, and then cooled in the flowing of argon to the room 

temperature. Researches showed that from fusion two phases are crystallized only:  

α-Fe and Fe2B, and neodymium practically all remains in glass. 

In most cases the task of neodymium separation and iron decides on the stage 

of hydrometallurgy. For dissolution of scrap of NdFeB-magnets in work [3] four 

reagents was tested:  NaOH, HCl, HNO3, H2SO4. It is shown that at the optimal mode 

of lixiviating sulphuric acid allows to extract 75.41 % neodymium. 

In the method of extraction of neodymium from wastes of production of 

NdFeB-magnets [4] slag, containing a neodymium, process amidosulfate acid 

(NH2SO3H) at рН = 2-3 under anodic potential. Thus iron is deposited on a cathode, 

and HF add to amidosulfate solution, getting sediment of NdF3, which is dried out in 

a furnace. Coarse Nd2O3 process an acrtic acid at рН = 4.7, transferring a neodymium 

in solution as Nd(CH3COO)3. Solution is evaporated, getting the crystals of acetate of 

neodymium which at treatment by hydrofluonic acid transforms in NdF3. Trifluoride 

neodymium dry, getting the finished good with 3 % moistures. 

Hydrochloride lixiviating, used in work [5], allowed to get the oxide of 

neodymium of high degree of cleanness on an output at technology of processing of 



wastes of production and scrap of magnets of NdFeB. The separation of neodymium 

and dysprosium was executed by the method of liquid extraction. 

On the Siberian chemical combine (Seversk, Russian Federation) there are 

produce NdFeB alloys and DyFe ligature on out-of-furnace fluoride technology, and 

magnets - by the method of powder-like technology [6]. Dignity of «wet» charts of 

processing of metallic wastes consists in the concentration of REM by the separation 

of boron, iron (complete or partial) and limiting admixtures, such as a nickel, chrome, 

aluminium, silicon, copper  and other. 

Method of melting of bar of RFeB magnets (where R - Nd, Pr, Tb, Dy, Y), on a 

patent [26], consists of melting in the furnace of metallic charge, not containing REM 

(electrolyte iron, FeB, cobalt, aluminium alloys or their mixture) and introductions to 

fusion of charge, REM-containing (Nd-Fe and Dy-Fe), and 0.1-50 % charge from the 

bar of rare-earth magnets and/or sludge. Melting is conducted in an inert atmosphere 

at a temperature 1500-1800 С. 

Electro-slag remelt for processing of wastes of production of NdFeB-magnets 

is offered in work [7]. The body of heating is a slag, containing CaF2, CaCl2, and also 

chlorides or REM fluorieds. 

Ordinary technology of recovery of neodymium from scrap of rare-earth alloys 

and magnets consists in acid dissolution of wastes, liquid extraction and renewal of 

the got connection to the metal. For the production of Nd2O3 with a cleanness 99-98 

% the additional extraction cleaning is needed. 

Processing of wastes of production of magnetic alloys NdFe(Co)B and REM-

Fe ligatures of on fluoride technology with the use of magnetic separation is 

considered in work [8]. Fundamental possibility of making of magnetic faction is 

shown as a REM-containing concentrate with extraction of REM to 60 % from 

remaining content in the slags of the restoration melting of fluorides of metals. 

In the laboratory of «Ames» (USA) the simple and cheap method of extraction 

of neodymium from scrap by molten magnesium is offered [9]. Scrap break and fall 

asleep in molten magnesium at a temperature 800 С. Here a neodymium dissolves in 

an alloy, and iron and boron remain in a hard kind. Alloy Mg-Nd use in a casting 

production.  

Process of extraction of neodymium from NdFeB-magnets scrap by extraction 

from fusion it was studied also in work [10]. Changeable parameters at self-control of 

scrap at the temperature of 800 С: time of self-control and largeness of scrap. It was 

set that at the increase of time of self-control to 50 minutes and to the sire of scrapа 5 

mm the quantity of the extracted neodymium grew to 24.2 %. 

Conclusion. Wastes of production and application of magnetic NdFeB alloy are 

valuable secondary raw material of rare-earth metals. For their extraction there are 

use such piru- and hydrometallurgical technologies, as high temperature fluorination, 

calciumthermal renewal, extraction from fusion, burning, melting, lixiviating, 

hydrolysis, liquid extraction, electrolysis, chemical deposite. 

REFERENCE 



1. Saito, T. Extraction (production) of neodymium from wastes alloys Nd-Fe-B by melting with 

making glassy slag [Text] / T. Saito, H. Sato, S. Ozawa etc. // J. Alloys and Compounds, 2003. 

– 353. – No 1-2. – Рp. 189-193. 

2. Lee, Ching-Hwa. Selective Leaching Process for Neodymium Recovery from Scrap Nd-Fe-B 

Magnet [Text] / Ching-Hwa Lee, Yu-Jung Chen, Ching-Hua Liao, Srinivasa R. Popuri et al. // 

Met. and Mater. Trans. A. – 2013. – Vol. 4, No 13. – Рp. 5825-5833. 

3. Lyman, I. W. Переработка scrapа магнитов неодим-железо-бор / Rept. Invest. [Text] / I. W. 

Lyman, G. R. Palmer // Bur. Mines US. Dep. Inter., 1993. – Vol. 9481. – Рp. 1-28. 

4. Пат. 2469116 Рос. Федерация, МПК С 22 В 59/00 (2006.01). Способ переработки 

шлифотходов от производства постоянных магнитов / В. Л. Софронов, В. В. Догаев, А. С. 

Буйновский и др.; заявитель и патентообладатель НИЯУ «МИФИ». – № 2011109473/02; 

заявл. 14.03.2011; опубл. 10.12.2012. 

5. Elwert, Tobias. Hydrometallurgical recycling of sintered NdFeB magnets [Text] / Tobias 

Elwert, Daniel Goldmann, Florian Schmidt, Roberto Stollmaier // Erzmetall. – 2013. – Vol. 66, 

No 4. – Рp. 209-219. 

6. Yi-jun, Wang. Study and praktice of selective lixiviation by hydrochloric acid rare-earch 

metals from scrap NdFeB-alloys [Text] / Wang Yi-jun, Liu Yu-hui, Weng Guo-ging et al. // 

Rare Metals and Cem. Carbides. – 2007. – 35, № 2. – Р. 25-27. 

7. Буйновский, А. С. Переработка отходов производства магнитов на основе сплавов Nd-

Fe-B фторидным методом [Текст] / А. С. Буйновский, В. Л. Софронов, Ю. П. Штефан и 

др. / Редкоземельные металлы: переработка сырья, производство соединений и 

материалов на их основе: тезисы докладов Междунар. конф. – Красноярск, 1995. – С. 99-

101. 

8. Pat. 6960240 USA. Melting of scrap of rare-earch magnate and/of sludge magneticgenerating 

alloys and sintered rare-earch magnites / Shin-Etsy Chemical Co., Ltd, K. Hirota, T. Minowa. 

Publish. 2005. 

9. Орехова, А. И. Возможность рециклинга неодимсодержащих шлифотходов в 

чугунолитейном производстве [Текст] / А. И. Орехова, Е. В. Кудрявцева, С. В. Лактионов 

/ Новые тенденции рационального использования вторичных ресурсов и проблемы 

экологии: материалы VI ежегод.конф. – М. : МИСиС, 2008. – С. 130-135. 

10. Method of production of neodymium from scrap of magnets [Text] // JOM: J. Miner. Metals 

and Mater. Soc. – 2001. – Vol. 53, No 7. – Р. 4. 


