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THERMAL DESORPTION BEHAVIOR OF HOLMIUM AND ERBIUM HYDRIDE POWDERS 
UNDER VACUUM HEATING 

 
The study investigates the thermal desorption behavior of holmium and erbium hydride 

powders during heating under vacuum to determine well-founded temperature–time 
parameters for the subsequent synthesis of lanthanide beryllides. The relevance of this study is 
determined by the need to account for gas evolution from hydride-containing powder mixtures 
during vacuum thermal treatment, since hydrogen desorption can significantly affect powder 
densification, vacuum stability, and phase formation conditions.  

Before the thermal desorption (TDS) experiments, the initial powders of beryllium, holmium 
hydride, and erbium hydride were characterized, including analysis of particle size distribution, 
particle morphology, and phase composition. TDS studies were carried out under vacuum 
conditions with linear heating from room temperature to 1173 K at a rate of 10 K/min. It is shown 
that heating of holmium and erbium hydride powders results in a multistage character with a 
dominant high-temperature peak.  

The obtained results make it possible to determine the temperature ranges of the most 
intense gas evolution and can be used to justify vacuum heating regimes during the preparation 
and implementation of experiments on the synthesis of lanthanide beryllides from powder 
mixtures based on beryllium and rare-earth metals. 

Keywords: rare-earth metals, metal hydrides, thermal desorption spectroscopy (TDS), 
powder materials, vacuum heating, hydrogen desorption. 
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Вакуум жағдайында қыздыру кезінде гольмий мен эрбий гидриді ұнтақтарының 
термодесорбциялық сипаттамалары 

 
Бұл жұмыста вакуумда қыздыру кезінде гольмий және эрбий гидридтері ұнтақтарының 

термодесорбциялық (ТДС) сипаттамалары зерттеліп, лантаноид бериллидтерін кейінгі 
синтездеу үшін негізделген температура-уақыт параметрлерін таңдау мақсаты қойылды. 
Зерттеудің өзектілігі вакуумдық-термиялық қыздыру барысында гидрид құрамды ұнтақ 
қоспаларынан газ бөлінуін ескеру қажеттілігімен анықталады, өйткені сутегінің 
десорбциясы қоспаның тығыздалуына, вакуум режимінің тұрақтылығына және фазалардың 
түзілу шарттарына елеулі әсер етуі мүмкін. 
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ТДС зерттеулерді жүргізер алдында бастапқы бериллий, гольмий гидриді және эрбий 
гидриді ұнтақтарына сипаттама берілді, оған гранулометриялық құрамын, бөлшек 
морфологиясын және фазалық күйін талдау кірді. ТДС зерттеулер вакуум жағдайында бөлме 
температурасынан 1173 K-ге дейін 10 K/мин жылдамдықпен қыздыру арқылы жүргізілді. 
Гольмий және эрбий гидридтері ұнтақтарын қыздыру кезінде сутегінің бөлінуі жоғары 
температура аймағында басым максимумымен сипатталатын көпсатылы сипат.  

Алынған нәтижелер қарқынды газ бөлінуі байқалатын температуралық аралықтарды 
анықтауға мүмкіндік береді және бериллий мен сирек жер металдары негізіндегі ұнтақ 
қоспаларынан лантаноид бериллидтерін синтездеу бойынша эксперименттерді дайындау 
және жүргізу кезінде вакуумдық қыздыру режимдерін негіздеуде қолданылуы мүмкін. 

Түйін сөздер: сирек жер металдары, металл гидридтері, термодесорбциялық 
спектроскопия (ТДС), ұнтақ материалдар, вакуумдық қыздыру, сутегі десорбциясы. 
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Термодесорбционное поведение порошков гидридов гольмия и эрбия  
при нагреве в вакууме  

 
В работе исследовано термодесорбционное (ТДС) поведение порошков гидридов 

гольмия и эрбия при нагреве в вакууме с целью выбора обоснованных температурно-
временных параметров для последующего синтеза бериллидов лантаноидов. Актуальность 
исследования определяется необходимостью учета газовыделения из гидридсодержащих 
порошковых смесей при вакуумно-термической обработке, поскольку десорбция водорода 
может оказывать существенное влияние на уплотнение смеси, стабильность вакуумного 
режима и условия фазообразования. 

Перед проведением ТДС исследований выполнена характеристика исходных порошков 
бериллия, гидридов гольмия и эрбия, включающая анализ гранулометрического состава, 
морфологии частиц и фазового состояния. ТДС исследования проводились в условиях 
вакуума при линейном нагреве от комнатной температуры до 1173 K со скоростью 10 K/min. 
Показано, что при нагреве порошков гидридов гольмия и эрбия реализуется 
многостадийный характер с доминирующим высокотемпературным максимумом.  

Полученные результаты позволяют определить температурные интервалы 
интенсивного газовыделения и могут быть использованы для обоснования режимов 
вакуумного нагрева при подготовке и проведении экспериментов по синтезу бериллидов 
лантаноидов из порошковых смесей на основе бериллия и редкоземельных металлов. 

Ключевые слова: редкоземельные металлы, гидриды металлов, термодесорбционная 
спектроскопия (ТДС), порошковые материалы, вакуумный нагрев, десорбция водорода. 

 

1. Introduction 

 

Rare-earth metals actively interact with 

hydrogen to form stable hydride phases [1], which 

determines their important role in materials science 

and hydrogen energy technologies [2]. Rare-earth 

metal hydrides are considered promising materials for 

hydrogen storage [3–5], metal hydride battery anodes 

[6], gas sensors [7], and other functional applications 

[8]. For many rare-earth metals, hydrogenation is 

characterized by the sequential formation of two main 

hydride phases: the dihydride REH2 and the 

trihydride REH3, where RE represents a rare-earth 

metal. For elements of the yttrium subgroup, the 

transition from the dihydride to the trihydride is 

accompanied by a structural rearrangement of the 

crystal lattice [9–11]. 

The thermal stability and dehydrogenation 
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behavior of rare-earth metal hydrides are of practical 

interest, since hydrogen release during heating 

directly affects phase transformations [11], the state 

of the powder material, and the conditions under 

which high-temperature processes occur. According 

to the literature [12,13], thermal desorption of 

hydrogen from rare-earth metal hydrides usually 

proceeds in a stepwise manner and includes at least 

two main stages corresponding to the sequential 

transformations REH3 → REH2 and REH2 → RE 

[10]. For several systems, this is manifested as two 

distinct maxima in the thermal desorption curves 

during vacuum heating. This behavior has been 

demonstrated both in early studies on rare-earth metal 

hydrides [14,15] and in more recent investigations of 

heavy rare-earth metal hydrides [10,16]. 

Thus, for hydrides of heavy rare-earth metals, 

such as holmium and erbium, it has been shown that, 

during linear heating under vacuum, hydrogen 

desorption proceeds in two main stages: the low-

temperature region is associated with the 

decomposition of the trihydride phase to the 

dihydride, whereas the high-temperature region 

corresponds to the further decomposition of the 

dihydride to the metallic state [10,16]. The positions 

of the desorption maxima depend on the nature of the 

rare-earth element and the heating conditions [10]. At 

the same time, most studies have focused either on 

general aspects of the thermodynamics and kinetics 

of RE–H systems [17–20] or on the investigation of 

hydrides as individual materials [21,22], whereas 

their behavior in the context of preparing starting 

powders for the subsequent synthesis of intermetallic 

compounds has been studied less. 

In powder metallurgy technologies, this is of 

fundamental importance. When rare-earth metal 

hydrides are used as starting components for the 

synthesis of lanthanide intermetallic compounds 

[23,24], vacuum heating is accompanied not only by 

heating and densification of the mixture, but also by 

hydrogen release from the hydride component. This 

process can have a noticeable effect on the packing 

density of the powder mixture, the nature of contact 

between powder particles, the stability of vacuum 

conditions, and the conditions of phase formation. 

Therefore, before carrying out experiments on the 

synthesis of lanthanide beryllides, it is necessary to 

determine the temperature ranges of the most intense 

gas evolution and to assess the specific features of the 

thermal desorption behavior of the starting hydride 

powders. 

The use of rare-earth metal hydrides as starting 

components is motivated by the strong oxygen 

affinity of rare-earth metals and their tendency to 

oxidize rapidly in the metallic state, which makes 

handling pure metal powders difficult. In this regard, 

the hydride form is considered a more oxidation-

resistant alternative. At the same time, the presence 

of hydrogen and its release during heating can affect 

subsequent processes, including phase formation and 

the selection of temperature–time parameters for heat 

treatment. Therefore, in the present work, in addition 

to thermal desorption studies, a preliminary 

characterization of the starting holmium and erbium 

hydride powders was performed, including analysis 

of particle size distribution, particle morphology, and 

phase state. 

The aim of this work is to establish the specific 

features of the thermal desorption behavior of 

holmium and erbium hydride powders during vacuum 

heating in order to select justified temperature–time 

parameters for the subsequent synthesis of lanthanide 

beryllides. 

 

 

Materials and Methods 

 

Starting Materials 

Holmium and erbium hydride powders with a 

declared purity of 99.5% were used as the starting 

rare-earth components. The total content of metallic 

impurities, including Tb, Dy, Tm, Y, Ca, Si, Fe, Al, 

and C, did not exceed 0.2 wt.%. The holmium and 

erbium hydride powders were used as received, 

without additional purification or pretreatment. 

The results of the particle size distribution, 

particle morphology, and phase composition analyses 

of the starting powders are presented and discussed in 

Section 3.1. 

Characterization methods 

Particle size analysis was performed using an 

Analysette 22 NanoTec (Fritsch GmbH) laser particle 

sizer.  

The phase composition of the starting powders 

was studied by X-ray diffraction (XRD) using a 

Bruker D8 Advance Eco diffractometer. Phase 

identification was performed using the ICDD PDF-2 

database. The list of reference diffraction cards used 

for phase identification is given in Table 1. 

Microstructural characterization of the starting 

powders was performed using a JEOL JSM-5610 

scanning electron microscope (SEM). The analysis 

was conducted in secondary electron (SE) mode to 

examine the surface topography and in backscattered 

electron (BSE) mode to obtain compositional 

contrast. 
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Table 1. ICDD PDF2-2021 material card numbers used for XRD analysis interpretation 

Compound 

name 

ICDD PDF2 

Card Number 

Pearson Symbol, 

Space Group 

Lattice Parameters 

Ho 01-071-4991 

Hexagonal,  

hP2, P63/mmc 

(194) 

a = b=3.576, c = 5.614 

α=β=90, γ=120 

Vcr.lat. = 62.18 

 

HoH2 03-065-7209 
Cubic cI12,  

Fm-3m (225) 

a = b = c = 5.165, 

α=β=γ=90 

Vcr.lat. = 137.79 

 

Er 03-065-7248 

Hexagonal,  

hP2, P63/mmc 

(194) 

a = b=3.593, c = 5.681 

α=β=90, γ=120 

Vcr.lat. = 63.51 

 

ErH2 00-060-0141 
Cubic cI12,  

Fm-3m (225) 

a = b = c = 5.129, 

α=β=γ=90 

Vкр.реш. = 134.91 

 

Er2O3 00-008-0050 
Cubic cI12,  

Ia-3 (206) 

a = b = c = 10.548, 

α=β=γ=90 

Vкр.реш. = 117.57 

 

TDS experiments 

To investigate the thermal desorption behavior 

of holmium and erbium hydride powders during 

vacuum heating, an experimental setup with an 

experimental device was used; a detailed description 

of this setup is given in [25,26]. 

Samples of holmium and erbium hydride 

powders weighing 231.85 mg and 165.82 mg, 

respectively, were loaded into an Al2O3 ceramic 

crucible equipped with a port for a type-K 

thermocouple, which enabled sample temperature 

monitoring during the experiment. 

Gas evolution from the rare-earth metal hydride 

powders was monitored in real-time using an RGA-

100 quadrupole mass spectrometer (SRS). 

Thermal desorption spectra were recorded 

during linear heating of the samples from room 

temperature to 1173 K at a heating rate of 10 K/min. 

The experiments were carried out under high-vacuum 

conditions; the initial pressure before the 

measurements was 1·10-6 Torr and was maintained 

using a turbomolecular pump. 

 

Results and discussion 

 

Particle size distribution of the starting 

powders 

The particle size distribution of the holmium 

hydride powder is shown in Figure 1.  

The particle size ranges from 14 to 70 μm. The 

distribution is continuous and does not exhibit any 

narrowly defined maxima. The average particle size 

of the holmium hydride powder is 42.36 μm. 

 

 
Figure 1 – Particle size distribution of holmium hydride powder 
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The particle size distribution of the erbium hydride powder is shown in Figure 2. In contrast to the 

holmium hydride powder, the erbium hydride powder is characterized by a broader and more heterogeneous 

distribution and is significantly finer. The particle size varies over a wide range from 0.1 to 28 μm. Three size 

regions can be distinguished in the particle size distribution curve: below 1 μm, 1–5 μm, and 5–28 μm. Overall, 

the average particle size of the erbium hydride powder is 7.22 μm. 

 

 
Figure 2 – Particle size distribution of erbium hydride powder 

 

Morphology of the starting powders  

The particle morphology of the starting 

holmium and erbium hydride powders is shown in 

Figures 3 and 4. 

  
 

Figure 3 – SEM images of the starting holmium hydride powder at different magnifications 

 

  
 

Figure 4 – SEM images of the starting erbium hydride powder at different magnifications 
 



Ye. Kenzhin et al.  

45 

 

Both powders consist predominantly of 

irregularly shaped particles with angular outlines, 

sharp edges, and flat fracture surfaces. Such 

morphology is typical of brittle hydride materials. No 

pronounced internal porosity is observed in the 

investigated particles. At the same time, the SEM 

images clearly reveal a difference in particle size: the 

holmium hydride powder is represented by larger 

particles, whereas the erbium hydride powder 

contains finer fragments, which is consistent with the 

results of the particle size analysis. 

 

Phase composition of the starting powders 

The results of the XRD analysis of the starting 

holmium and erbium hydride powders are shown in 

Figures 5 and 6. 

 
Figure 5– XRD patterns for the starting holmium hydride powder  

 

 
 

Figure 6 – XRD patterns for the starting erbium hydride powder  
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The XRD pattern of the holmium hydride 

powder (see Figure 5) is characterized by the 

predominance of reflections corresponding to the 

cubic HoH2 phase. Reflections of metallic holmium 

are either absent or have extremely low intensity, 

indicating that the rare-earth component is 

predominantly present in the hydride form. 

The XRD pattern of the erbium hydride powder 

(see Figure 6) is characterized by the presence of two 

phases: erbium hydride ErH2 with a cubic Fm-3m 

structure and erbium oxide Er2O3 with a cubic Ia-3 

structure. 

Thermal desorption behavior of holmium and 

erbium hydride powders upon vacuum heating  

The overall evolution of the sample temperature 

and the partial pressures of gaseous components 

during the TDS experiments with holmium and 

erbium hydride powders, as well as for the empty 

alumina crucible, is shown in Figure 7. It can be seen 

that gas evolution from both investigated powders is 

qualitatively similar, has a multistage character, and 

differs markedly from the background signal of the 

empty crucible. 

 

  
а) gas evolution from the holmium hydride powder b) gas evolution from the erbium hydride powder 

 
c) empty crucible 

 

Figure 7– Time dependences of the partial pressures of gaseous species in the volume  

of the experimental device during the TDS experiment 

 

Figure 8 presents a diagram of the contributions 

of gaseous products during linear heating of the 

investigated holmium and erbium hydride samples, 

allowing a clearer comparison of the role of 

individual components in the total gas evolution from 

the samples. In both cases, hydrogen-containing 

components account for a major part of the gas 

release. For the holmium hydride powder, the 

contribution of molecular hydrogen is 89.63%, while 

that of the accompanying signal at m/z = 3 is 6.66%, 

together accounting for 96.29% of the total gas 

evolution. For the erbium hydride powder, the 

corresponding values are 86.63% and 5.75%, 

respectively, and the total contribution of these two 

components is 92.38%. Among the impurity 

components, water vapor is the most significant, 

amounting to 2.38% for the holmium hydride powder 

and 6.07% for the erbium hydride powder, 

respectively. The contributions of CO and CO2 are 

0.75% and 0.61%, respectively; O2, 0.17% and 

0.24%; carbon-containing components, 0.04% for 

both powders; and other products, 0.37% and 0.67%, 

respectively. Thus, hydrogen determines the overall 

pattern of thermal desorption for both investigated 
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powders, whereas the other gases make only minor 

contributions. 

It should be noted that the nature of the signal at 

m/z = 3, whose temperature dependence qualitatively 

follows the main stages of m/z = 2 (molecular 

hydrogen H2
+) release, cannot be clearly established 

based solely on the RGA-100 mass spectrometer data. 

Its appearance is likely associated with the overlap of 

several contributions. On the one hand, under 

conditions of intense H2
+ evolution and an increase in 

pressure in the volume of the experimental device to 

approximately 10-4–2·10-4 Torr, H3
+ ions may be 

formed and detected in the ion source of the mass 

spectrometer as a result of ion–molecule processes 

involving H2. On the other hand, contribution from 

HD+ ions cannot be excluded, since TDS experiments 

with deuterium-purged samples had previously been 

performed in the same vacuum chamber [25,26]. In 

this case, the m/z = 3 signal may be attributed to 

residual deuterium retained in the vacuum system, its 

desorption from chamber components, and 

subsequent isotopic exchange with hydrogen released 

from the investigated hydrides. Additional 

contributions may also arise from hydrogen-

containing impurity fragments associated with the 

production and storage conditions of the powders. 

Therefore, in the present work, the m/z = 3 signal is 

not considered an independent indicator of a separate 

phase or dehydrogenation stage, but rather as an 

accompanying hydrogen-containing signal reflecting 

the combined contribution of H3
+, HD+, and possible 

impurity components. The observed change in the 

ratio of the m/z = 2 and m/z = 3 signals in the high-

temperature region above 900 K is apparently related 

to the combined effect of the increasing H2 from the 

hydride phase and the activation of high-temperature 

desorption/isotopic exchange of residual deuterium in 

the components of the vacuum system.

 

  
а) Ho sample b) Er sample 

 

Figure 8– Contribution of gaseous components to the total gas evolution during linear heating of the 

investigated samples 

 

It should be noted that, despite the overall 

dominance of H2
+, the distribution of impurity 

components differs somewhat between the holmium 

and erbium hydride powders. In particular, the erbium 

hydride powder exhibits a higher contribution of 

water vapor compared with the holmium hydride 

powder. This may be related to the previously 

established difference in the dispersity of the starting 

powders: erbium hydride is a significantly finer 

material and therefore has a more developed surface 

capable of retaining a larger amount of adsorbed 

species. 

The temperature dependences of the total 

pressure in the volume of the experimental device 

containing the investigated sample during linear 

heating under vacuum at a rate of 10 K/min are shown 

in Figure 9.  

The main parameters for the gas release of 

hydrogen-containing components are summarized in 

Table 2. 

 
Figure 9 – Temperature dependences of the total 

pressure in the volume of the ampoule device 

containing the investigated sample during linear 

heating under vacuum at a rate of 10 K/min. 
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.

Table 2. Parameters of hydrogen-containing component release 

 

Sample 
Sample 

mass, mg 
Component Peak 

Temperature 

range and peak 

maximum, K 

Amount of 

released gas, mol 

Number of 

released atoms 

Ho 231.85 

m/z = 2 

1 Peak 

onset 625 

6.14E-06 3.70E+18 peak 670 

end 710 

2 Peak 

onset 710 

4.92E-06 2.96E+18 peak 755 

end 795 

3 Peak 

onset 795 

3.41E-04 2.05E+20 peak 1085 

end 1158 

m/z = 3 

1 Peak 

onset 625 

1.03E-08 6.19E+15 peak 670 

end 710 

2 Peak 

onset 710 

6.95E-09 4.19E+15 peak 755 

end 795 

3 Peak 

onset 795 

2.43E-05 1.46E+19 peak 1085 

end 1158 

Er 165.82 

m/z = 2 

1 Peak 

onset 560 

2.77E-05 1.67E+19 peak 685 

end 820 

2 Peak 

onset 

no - - peak 

end 

3 Peak 

onset 815 

3.06E-04 1.84E+20 peak 1110 

end 1165 

m/z = 3 

1 Peak 

onset 590 

9.57E-08 5.76E+16 peak 685 

end 820 

2 Peak 

onset 

no - - peak 

end 

3 Peak 

onset 815 

2.05E-05 1.24E+19 peak 1110 

end 1165 

 

Analysis of the temperature dependences of the 

partial pressures shows that gas evolution from the 

HoHx and ErHx powders has a multistage character. 

In the initial heating region, approximately 380–600 

K, the main contribution to the gas phase is made by 

water vapor and oxygen-containing components. This 

region is most likely associated with the removal of 

physically adsorbed moisture, degassing of the 

particle surfaces, and the release of weakly bound 

surface compounds. 

In the medium-temperature region of 650–

820 K, the contribution of hydrogen-containing 

components increases. For the HoHx powder, two 

partially separated maxima are observed in this region 

at 670 and 755 K, whereas for the ErHx powder, one 

broader maximum is recorded at 685 K. This 

difference may be related to differences in the initial 

phase state, powder dispersity, and the degree of 

overlap between individual dehydrogenation stages. 

The most intense hydrogen release for both 

powders is observed in the high-temperature region 

above 800 K. The main maxima of the m/z = 2 signal 

are located at 1085 K for HoHx  and 1110 K for ErHx. 

This stage accounts for the major part of H2
+ gas 
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evolution and correlates well with the increase in the 

total pressure in the chamber volume shown in 

Figure 9. This maximum can be associated with the 

decomposition of the most stable hydride component, 

which is consistent with literature data on the thermal 

desorption of heavy rare-earth metal hydrides. For the 

interpretation of the observed multistage behavior, it 

is essential to consider the difference between the 

present work and study [10]. In [10], the objects of 

investigation were rare-earth metal dihydrides and 

trihydrides preliminarily hydrogenated under 

controlled conditions, and TDS measurements were 

conducted for these materials at several heating rates. 

In the present work, the starting holmium and erbium 

hydride powders were investigated as received, 

without additional purification or pretreatment. 

The obtained results should be discussed 

considering the phase behavior of the Ho-H [18] and 

Er-H [19] systems. According to the literature data, 

both systems are characterized by the existence of 

several hydride states depending on hydrogen content 

and temperature. For the Ho-H system, the possible 

existence of a solid-solution region, as well as states 

close to the dihydride and trihydride regions, has been 

established [18]. For the Er-H system, complex phase 

behavior and the presence of several homogeneity 

regions depending on hydrogen content and 

thermodynamic conditions have also been reported 

[19]. H2
+ is released into the gas phase, whereas 

sequential transformations from more hydrogen-rich 

to less hydrogen-rich states occur in the solid phase. 

From this viewpoint, the medium-temperature region 

can be qualitatively associated with the transition 

from more hydrogen-rich hydride states to less 

hydrogen-rich ones, while the high-temperature 

maximum can be attributed to the decomposition of 

the most stable hydride component. This 

interpretation is also consistent with the XRD results 

for the starting powders, in which the HoH2 and ErH2 

hydride phases dominate, with minor oxide phases 

present. 

The obtained results are generally consistent 

with literature data on the thermal desorption of 

heavy rare-earth metal hydrides. In [10], two main 

hydrogen desorption stages were identified for Ho 

and Er hydrides: a low-temperature stage associated 

with the transition from a more hydrogen-rich state to 

a less hydrogen-rich one, and a high-temperature 

stage corresponding to the further decomposition of 

the hydride phase. The high-temperature peaks for 

Ho- and Er-containing systems were reported to occur 

in the range of 1083–1159 K. The temperatures of the 

main high-temperature maxima obtained in the 

present work, approximately 1085 K for holmium 

hydride and approximately 1110 K for erbium 

hydride, are in good agreement with this temperature 

range. At the same time, the low- and medium-

temperature parts of the desorption curves in the 

present work have a more complex shape than those 

reported in [10], which is apparently related to 

differences in the initial state of the investigated 

materials: particularly, prepared rare-earth metal 

dihydride and trihydride powders were studied in 

[10], whereas the present work deals with starting 

hydride powders. 

A comparison with [16], in which thermal 

desorption of erbium hydride was considered taking 

into account phase-structural transformations, is also 

of interest. That study showed that decomposition of 

the hydride phase is accompanied by sequential 

dehydrogenation stages and may be established in a 

complex shape of the desorption curves. In the 

present work, the m/z = 3 signal is not considered an 

independent basis for interpreting phase 

transformations; however, its presence provides 

additional support for the multistage character of 

hydrogen gas evolution.

 

Conclusion  
 
The thermal desorption behavior of the starting 

holmium and erbium hydride powders during linear 
heating under vacuum was investigated. It was 
established that gas release from both powders has a 
multistage character, with hydrogen-containing 
components making the main contribution to the total 
gas evolution. The most intense hydrogen release 
from the holmium and erbium hydride powders 
occurs in the high-temperature region, with maxima 
at 1085 K and 1110 K, respectively, whereas the low- 
and medium-temperature stages are associated with 
the removal of surface-bound impurities and the onset 
of dehydrogenation of more hydrogen-rich states. The 
observed differences in gas evolution behavior 

between the investigated powders are consistent with 
differences in their dispersity and initial phase state. 

The obtained results provide an experimental 
basis for the further selection of vacuum heating 
regimes for the synthesis of lanthanide beryllides and 
make it possible to take into account the influence of 
the hydride component on the gas dynamics of the 
process, phase formation conditions, and billets 
preparation. 
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