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CHAPTER::3

SINGLE-CRYSTAL X~-RAY STRUCTURE DETERMINATIONS OF TWO MODIFICATIONS OF ETHANE *

Abstract

The (plastic) modification of crystalline C2H6 at 90 K is cubic,
a= 5.304(2) X, space group Im3m, Z= 2. Anisotropic refinement with 23 independent
observed reflexions with sin3/A < 0.58 87! gives R = 0.026. The modification at
85 K is monoclinic, a= 4.226(3), b= 5.623(4), c= 5.845(4) R, B= 90.41(6)0, space
group P21/n, Z= 2. The crystal used shows twinning about (001) with twinning
ratio 4:1. Anisotropic refinement with 610 independent observed reflexions with
sind/ A < 0.81 g gives R = 0.052. In the plastic modification the molecules are
not randomly distributed around their inversion centres. In the monoclinic
modification the C-C direction of the molecule is fixed, :E(C)= 0.031 82, and
preferred positions of the H atoms can be distinguished clearly. Both observed
structures are essentially different from the hexagonal structure proposed

earlier for solid ethane by Mark & Pohland (1925).

3.1. Introduction

The present paper is part of a series of papers on the determination of
the crystal structures and electron density distributions in single crystals of
ethane, ethylene and acetylene by X-ray diffraction. In this article we describe
the structure determination of two solid phases of C2H6 at temperatures above
85 K. Structure determination of ethane at lower temperatures (preferably He
temperature) to measure the electron density distributions more accurately, are
planned for the near future.

In the literature contradictory information is available on the symmetry
of solid ethane. Wyckoff (1966) reports a hexagonal structure (P63/m 2/m 2/c,
Z= 2) at 88 K. This structure was found from optical studies (Wahl, 1914;

Mark & Pohland, 1925) of a solid sample of ethane just below the melting point,
combined with the structural information obtained by Mark & Pohland (1925) from
Debye-Scherrer diagrams taken with Zn, Cu and Cr radiation. According to Mark &

Pohland, the powder lines correspond quite well to a hexagonal unit cell with

* Paper by Nes, G.J.H. van & Vos, A. (1978). Acta Cryst. B34, 1947-19586.
Fig. 3.3a in this chapter is not given in the paper.
Appendix A lists the structure factors for model B2 (8 3.5.3).































































