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Synthesis process
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reaction proposed by Kretschmer: modificated reaction:

RhCl; + 1.5 Se — RhSeCl + 0.5 SeCl, 2 Rh + RhCl; + 3 Se — 3 RhSeCl

Fig. S1: Proposed and modified solid state reaction for the synthesis of RhSeCL.* While in the initial reaction

an excess of Se was present, yellow crystals of SeCl, have been formed. To counteract this factor, we have
reformulated the reaction equation and added rhodium so that no by-products are formed.
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Fig. S2: Overview of the CVT growth experiments. All experiments were done with the same starting
materials, only an excess RhCl; was used. The temperature gradient [AT = 100K (T, =900°C, T, =
1000 °C)] and the heating rate of 2,5 K/min were the same. The temperature was hold for 5 (10) days and then
cooled down to room temperature. Till a certain excess (0.04 mmol) of RhCl; the crystals were growing larger,
but after exceeding it the impact of the raised amount was minor on the crystal growth.



X-ray spectroscopy
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EDX-spectra of an RhSeCl crystal are showing a strong overlap between the Clk and the Rh, o energy

Fig. S3
line.



Tab. S1: Atomic distribution of the elements in the measured areas according to the EDX spectra.

Rh / At-% Cl/At-% Se / At-%
1 35.9 30.8 333
2 36.0 30.8 33.1
3 35.3 30.3 34.4
4 35.2 30.2 34.6
5 35.4 30.4 34.2
Average 35.6 30.5 33.9

Crystal structure

Tab. S2: Listing of measured atomic distances and the octahedra angle with the DIAMOND Software? as well
as the calculated mono- and interlayer height in RhSeCl, RhTeCl, RhCl; and Rh,Ses.**

drn-ci / A drn-se /A dgn_gn /A Zocta /A locta / A T 2 Rinter / A
2.51 2.38 3.49 175.5 4.89 2.78 5.79
drn—c1 / A dpn-re /A dgn_gn /A Zocta / A locta / A Nnono / A hinter / A
2.51 2.56 3.87 177.4 5.08 2.73 5.69
2.54 2.57 — 178.1 5.11 — —

- 2.54 - - — - -

- 2.58 - - — - -
drn-ct / A drn-se /A dgn_gn /A Aocta /A locta / A s 2 Ninter/ A
2.31 — 3.43 175.8 4.58 2.49 5.70
2.29 — — 175.9 461 — —
dpn-ci /A dpuose /A dpp_pn /A Zocta / A locta / A hmano / A Rinter / A
— 2.46 3.35 161.5 4.92 — —

— 2.50 — 169.4 4.98 — —

— 2.42 — 160.7 4.85 — —

— 2.53 — — — — —
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