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Introduction
Inorganic chemistry attempts to understand the bridge
between inorganic crystal structure and function. To fully
understand function, the structure of a system must be
first investigated and understood. Previous studies have
investigated a Ba, P, S, and a Pb, P, S system and reported a
change in the crystal structure. The Ba, P, S system had a
centrosymmetric structure, while the Pb, P, S had a
noncentrosymmetric structure. The difference in structure
is due to the lone pair of electrons on the Pb atom that
pushes the P, and S into a noncentrosymmetric structure.
Here we report the discovery of a new Ba, Si, S system,
and investigate how the replacement of P with Si affects
the structure. In the future we anticipate to synthesize a
Pb, Si, S system and investigate the effects Pb has on the
system.

Centrosymmetric vs Noncentrosymmetric
Centrosymmetric Structures are symmetrical around the
center of the unit cell. Noncentrosymmetric structures are
not symmetric around the center of the unit cell.
noncentrosymmetric structures give usually give off non-
linear optical response.

Centrosymmetric                             Noncentrosymmetric
BaPS3 PbPS3

PbPS3, BaPS3 vs BaSiS3
BaPS3 has a centrosymmetric structure, while PbPS3 has a
noncentrosymmetric structure. This is because the lone
pairs of electrons on the Pb atoms are pushing on the rest of
the system putting it into a noncentrosymmetric form.
Similar to BaPS3, BaSiS3 has a centrosymmetric structure.
What will happen if we make PbSiS3?

Synthesis
Original Synthesis
IT- 005 Na2CaGeS4 (BaCl2/NaCl)
While trying to synthesize this compound, the elements reacted
with the silica glass to create BaSiS3. This produced very small
crystals in small amounts, so a better synthesis method is needed.

Search for better synthesis method

• Stoichiometric ratios of Ba, SiI4, and S with a BaCl2/NaCl flux were
used and it produced some green and red crystals. The red
crystals were Ba3SiS5 which was not the target compound. The
green crystals were not the target compound as well.

• Some two step reactions were attempted as well. Three solid
state reactions: (Ba,SiI4,S), (Ba,Si,S,I2), (Ba,Si,S) were put in the
furnace for 48 hours at a 1000 degrees Celsius. After they were
taken out and crushed (BaCl2/NaCl) flux was added, and the
reactions were put into the furnace for another 48 hours at a
1000 degrees. These reactions exploded in the furnace because
the temperature was too high.

Conclusion/ Future Direction
After finding out a proper synthesis method, powder X-ray
diffraction and second harmonic generation tests will be taken on
the crystals. We will also start looking for a good synthesis method
for the PbSiS3 crystal and run the same tests on those crystals.
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