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X-ray diffraction studies of the electrochemical conditions, such as the cycling temperature orugger
intercalation of bis(trifluoromethanesulfonyl) imide charging end potential. Here, we will show that a
anionsinto graphite maximum stoichiometry of ca.,&TFSI can be expected.
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Recently, electrochemical energy storage devices %
using graphitic carbons as positive electrode Hasen K_——\_&
proposed as "dual-ion cells" in literature [1, 2]. =

In this type of electrochemical cell, the lithium %
ions from the electrolyte are inserted/depositéd/am the %

=
= —

scan 50: 1000 min, stage 1

scan 60: 1200 min, stage 2

negative electrode (e. g.4MisO;/metallic lithium) and
the corresponding electrolyte anions are interedlamto

the positive graphite electrode during the charging 2 3 o 2 2 2w 2 2w n B m
process. During discharging, both anions and lithians scattering angle (20) / °

are released back into the electrolyte. Therefdhe, ] ) ) ) .
electrolyte in this type of cell does not only astcharge Figure 1. In-situ X-ray diffraction patterns of TFSlanion

intercalation/de-intercalation  into/from  KS6L  grateh
The study’s main focus is on the intercalation of (TIMCAL) for the metallic lithium/graphite dual-iocell. The

s S . . measurement was performed in a half cell setum(cell) with
bis(trifluoromethanesulfonyl) imide anions (THShto a lithium metal as counter electrode. Electrolyter;P§FSI, 1M

graphite cathode from an ionic liquid-based eldgteo LITFSI. Measurement temperature: 60 °C.
namely N-butyl-N-methyl-pyrrolidinium bis(trifluorme-
thanesulfonyl) imide (PysTFSI) [1, 2]. This type of ionic

carrier, but also as active material [1, 2].
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overcome the cohesive van-der-Waals energy between
two adjacent graphene layers. Thus, the anion
intercalation is associated with an increase ingakery
height of graphite [5].

The focus of this work is on the study of the
reversible TFSlanion uptake and release into a graphite
cathode by using aim-situ X-ray diffraction technique
[5]. Here, it will be shown that the TFSintercalated
graphite exists in a series of staged phasesHigeee 1).
From the experimental data, the periodic repedtuiie
of the graphite intercalation compound, the TFflllery
height/'volume  expansion and the  maximum
stoichiometries of CTFSI are calculated and discussed.

We will show that a gallery height of ca. 8 A can
be determined, which is associated with a volume
increase of up to about 140% for the TRSlion uptake.

In addition, it will be demonstrated that the
electrochemical TFSlanion uptake and therefore the
maximum stage number as well as thg'TESI

stoichiometry depends on the electrochemical cgclin



