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A large number of compounds from different classes – intermetallic phases, pnictides, oxides, 

chalcogenides, and halides have been crystallized by chemical vapor transport. A new research focus has 

recently been on intermetallic compounds that crystallize in the FeSi structure type. The obtained crystals 

were provided for various joint projects, in an effort to investigate their physical and chemical properties. 

The development of physical measurement methods to ever more sensitive systems opens up new 

perspectives for chemical transport. Materials that have previously been unsuitable for measurements due 

to their small size can now be characterized very precisely in terms of their physical properties. After 2018, 

monophosphides and -arsenides of niobium and tantalum became the subject of further publications.

Chemical vapor transport reactions represent an 

efficient method for the synthesis and crystal growth of 

a variety of inorganic and intermetallic compounds. 

With their help, single-phase products, in many cases 

as monocrystalline material of high purity, may be 

synthesized and/or crystallized with comparatively 

little effort. Well-developed individual crystals with 

readily identifiable crystallographic faces are 

frequently obtained. In the last few years, a number of 

intermetallic phases [1-3], pnictides [4-9], 

chalcogenides [10-13], oxides [14], and halides [15], 

have been crystallized by chemical vapor transport, 

thus contributing to the measurement of their physical, 

chemical and structural properties. 

Chemical transport reactions are particularly suitable 

as an alternative to other methods of synthesis or 

crystallization in the following cases: 

• One or more components of a compound have a high 

vapor pressure at the melting temperature; 

• A phase exhibits a very high melting temperature; 

• A compound decomposes, e.g. peritectically, before 

the melting temperature is reached; 

• A phase has merely narrow regions of existence in the 

subsolidus region; 

• A phase is not crystallizable from the melt, 

respectively a material shows one or more phase 

transitions before the melting temperature is reached 

(low-temperature modifications); 

• Phases differ only slightly in their chemical 

composition, such as Magneli phases. 

The chemical transport reactions can be described by 

thermodynamic laws, and thus it is possible to predict 

efficient transport means, optimal reaction conditions, 

the transported compound or compounds and their 

amounts of substances. The choice and control of the 

experimental parameters of the chemical transport 

experiment, both the chemical composition of the 

material and its amount of substance can be 

determined. The composition of the deposited crystals 

depends on the composition of the starting material, on 

the temperatures of source and sink, on the total 

pressure in the transport vial as well as on the amount 

of the starting material related to the amount of 

deposited crystals. 

Recently, a major focus of research has been on the 

study of compounds that crystallize in the FeSi 

structure type. 

(https://www1.cpfs.mpg.de:2443/CMS_02) 

The absence of centrosymmetry in this chiral and polar 

crystal structure is the reason for many interesting 

physical and chemical properties - unusual magnetic 

ordering (skyrmions), interesting catalytic activity, 

unconventional superconductivity, ferroelectricity, 

optical birefringence. A number of the FeSi type 

compounds were grown by CTR in the form of well-

formed single crystals: e.g. FeSi, CoSi, FeGe and 

CrGe. Especially CrGe and FeGe are difficult to obtain 

as single crystals by other methods because they form 

in peritectic and peritectoid reactions, respectively, and 

in the case of FeGe, the FeSi type of structure is present 

in the low-temperature modification. 

 

Fig. 1: NbP crystal (grown at conditions: 

source = 900 °C, sink = 1000 °C, size: approx. 

8x8x8 mm). 
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Fig. 2: FeGe crystal of the cubic low-temperature 

modification (grown at conditions: source = 575 °C, 

sink = 535 °C, size: approx. 1.6x1.6x1.6 mm). 
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