
1. Overview
SCXmini represents a new paradigm in small

molecule crystallography. Specifically enginee-
red to provide colleges, universities, and indus-
try with access to definitive molecular structure
determination, this affordable and compact
benchtop system was specifically designed to
enable single crystal diffraction to become a
routine laboratory method and teaching tool in
the same way that NMR and FT-IR did more
than a decade ago. 

This newest member of the small molecule
line of Rigaku integrated solutions was de-
signed to offer affordable, reliable, easy-to-use,
low cost-of-ownership access for routine solu-
tion of crystal structures. The combination of
the new advanced Mercury2 CCD detector with
a simplified goniometer, a sealed-tube X-ray
source, and automated structure solution soft-
ware makes the SCXmini the perfect routine in-

strument for use by non-crystallographer re-
searchers as well as a highly accessible teach-
ing tool for all levels of students.

2. Benefits
The elucidation of the structure of “small

molecules” is the principal domain of inorganic
and organometallic chemistry. Within these dis-
ciplines, two techniques are typically employed
for structure determination: nuclear magnetic
resonance (NMR) spectroscopy and single crys-
tal X-ray diffraction (SXRD).

The former technique requires expensive in-
strumentation which employs a cryogenically
cooled superconducting magnet assembly.
Such NMR spectrometers, while now relatively
commonplace, have high associated mainte-
nance and overhead costs while producing
spectra that can be difficult to unambiguously
interpret in many circumstances. While SXRD
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does not in any way replace the wealth of differ-
ent types of chemical information supplied by
NMR, it is a critical supplemental tool for NMR
spectra assignments, and is the only “main-
stream” structural tool available for sparingly
soluble or paramagnetic compounds. 

Until now, for most chemists, whether they
be students or industry professionals, the usual
way to obtain an X-ray structure was to submit
a crystal to a third party crystallographer and
wait for a result. Traditional “main frame”
SXRD instrumentation was designed to offer re-
markable levels of performance to highly skilled
specialized users (crystallographers). But this
approach has, for many decades, left a gap in
the collective ability to advance structural scien-
tific endeavors at their optimal pace. The goal
of Rigaku, relative to the development of the
SCXmini, was to offer both researchers and stu-
dents an affordable instrument that did not re-
quire exceptional knowledge or skills to oper-
ate.

Thus the SCXmini is remarkable in that it of-
fers levels of performance comparable to tradi-
tional “main frame” SXRD instruments at up to
a 50% lower price. Taking up minimal space,
being a self-contained benchtop instrument,
and offering automatic structure solution soft-
ware as a standard feature, the SCXmini is the
first of a new paradigm in X-ray diffraction in-
strumentation for research and education.

3. System
The SCXmini was designed to offer outstand-

ing performance, in a small package and at a
fraction of the price and cost-of-ownership of a
conventional single crystal XRD system. It fea-
tures the new advanced Mercury2 CCD detector
with a simplified goniometer, a 3 kW sealed-
tube X-ray source with an optional high flux op-
tics, and automated software.

Capabilities of the system are demonstrated
by results shown in Fig. 1. A complete (�99%)
triclinic data set, to 2q�55°, was obtained from
a very tiny platelet crystal of an incomplete
cubane-type sulfur-bridged Mo cluster complex.
Using only three 180° scans, with an exposure
time of 30 s per 0.5 degree, produced a publica-
tion quality structure. Even the hydrogen atoms
on the interstitial water molecules were located
in final difference maps and included in the re-
finement.

4. Operation
In making X-ray crystal structure determina-

tion accessible to a broader audience, it was an

imperative that routine operation be as simple
as possible. As illustrated in Fig. 2, a researcher
can go from mounting a crystal to the final re-
port in a just few hours. Aside from physically
attaching and aligning the crystal, all other
tasks are fully automated by the SCXmini soft-
ware.

A typical scenario would involve mounting a
crystal onto the goniometer using a convenient
magnetic pin system. Then one would use the
video microscope, which gives a clear view of
the sample from the computer monitor, to
quickly center the crystal and measure its di-
mensions. Unit cell dimensions are then deter-
mined by the software, in a couple of minutes,
by an auto-indexing and refinement routine. An
overlay of predicted spot positions allows verifi-
cation of the fit of the unit cell to the reflection
positions.
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Fig. 1. Structure solution example: (m3-Sulfido)-
tris(m2-sulfido)-triaqua-tris(5-chloro-8-quinolinato)-tri-
molybdenum p-toluenesulfonate dichloromethane
solvate trihydrate.

* Original structure publication: Shibahara, T. et al.,
Inorg. Chem. Comm., 8, 777–781 (2005).
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Fig. 2. Steps required to solve a crystal structure: mounting (a) and centering the crystal (b)
is followed by automatic indexing and data collection (c). Subsequent steps include automatic
structure solution/refinement (d) and report generation (e).



Data collection is followed by automated
structure solution and refinement. The software
displays the model of the structure in real time
as the structure is calculated and refined. One-
button report production gives the user a com-
plete description of the experiment from begin-
ning to end, and includes all the text and tables
needed for the experimental section of a journal
publication.

5. Conclusion
Rigaku’s new SCXmini represents a paradigm

breakthrough in small molecule crystallogra-
phy. Specifically engineered to provide col-
leges, universities, and industry with self-serve
access to definitive molecular structure determi-
nation, this new “mini” system allows single
crystal diffraction to become a routine labora-
tory method and teaching tool in the same way
that NMR, UV-VIS, HPLC and FT-IR did decades
ago.

6. Specifications
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Fig. 3. Wire drawing of the Rigaku SCXmini sys-
tem.

Table 1 and Fig. 3 provides basic specifications for the SCXmini.

Table 1. SCXmini specifications.


