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Nicanite® Analysis of

Carbodeon uses its patented production technology to make Nicanite®. ) . .
This high purity, graphitic carbon nitride offers new and rapidly emerging Ca rbOd eon S N ICan Ite®

applications technology.

Micrograph showing graphitic
carbon nitride layer structure 4th Of M arch ’ 2013

Cooper Group, Group meeting

As thin films, Nicanite® produces hard, wear resistant coatings which
can be made optically transparent. Films can be formed using

Coldab® laser deposition or other PLD technologies. As a bulk material,
Nicanite® is photoluminescent.
Further fundamental properties include:

¢ inertness, non-toxicity
+ temperature stability to 650°C under inert atmosphere

« high optical band gap Dr. Michael J. BOjdyS
+ dielectric

Coatings properties can be adapted by the use of composites, such as : : :
with boron carbide and boron nitride to increase hardness. Carbodeon is Un |VerS|ty Of LIVGFpOO'

actively developing these innovative coating materials — see PVD m j bOj dyS .02@cantab.net
Targets. http://mjbojdys.blogspot.com/
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@ Nicanite® graphitic carbon nitride powder

Grade A, as received from the synthesis (unground)

Chemical Formula C3Na+xHy
Chemical purity > 99.5 wt.%
Color yellow brownish
Density 2.336 g/cm®
Particle size, dsg > 30 microns
Specific surface area > 35 m°/g
Thermal conductivity* 1.25 W/mK
Temperature stability

o Ininert atmosphere 650 °C

o Inair N.A.

o Invacuum N.A.
Moisture content <4 wt.%

*measured from a sintered compact with approximately 80% theoretical density

Carbodeon Ltd Oy Tel. +358 50 5678 828

Carbodeon =
FI-01510 Vantaa, Finland www.carbodeon.com
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@ Nicanite® — Powder X-Ray Diffraction
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Figure 3. X-ray powder pattern (Cuy,, radiation) of C/N/H-graphite (con-
tinuous line) and simulation for graphite (bars). The interlayer distance
(strong reflection) amounts to 3.19 A.

Chem. Eur. 1. 2007, 13, 4969 - 4980
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Cu Kal radiation Chem. Eur. J. 2007, 13, 4969-4980.

PXRD profile matches Melon as published in e.g.




@ Powder X-Ray Diffraction
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< | Figure 12. Projection of the structure of melon. Hydrogen atoms and mo-
WJK\ lecular fragments from adjacent strands are omitted for clarity; black: C,

0.0} — gray: N.
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Figure 3. X-ray powder pattern (Cug,, radiation) of C/N/H-graphite (con-
tinuous line) and simulation for graphite (bars). The interlayer distance
(strong reflection) amounts to 3.19 A.

Suggested structure for Melon are NH-bridged

Chem. Eur. J. 2007, 13, 49694980 _ _ .
heptazine units as seen in Figure 12 above.




@ Nicanite® — ATR-FT Infrared Spectroscopy
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ATR-FT IR spectrum shows prominent NH and NH,
signals around 3300-3100 cmL,
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@ ATR-FT Infrared Spectroscopy
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Figure 1. FTIR spectrum of melon recorded as a KBr pellet between 400
and 4000 cm™".

Chem. Eur. J. 20007, 13, 4969 — 4980

ATR-FT IR spectra of Melon and Nicanite show a
similar content of NH and NH,, groups.
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@ Nicanite® — UV/Vis Spectroscopy

09.
08;
QT%
06%

0.5

Absorbance / a.u.

0.4 -

0.3

0.2 +———— | S . e B T e B [ S B, B e e B i e,
350 400 450 500 550 600

Wavelength / nm

UV/Vis spectrum shows max. absorbance at 390 nm,
tailing off at ~550 nm.




@ UV/Vis Spectroscopy
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(left) UV/Vis spectra (DCDA treated at T for 16 h)
show similar max. absorbance. (Nat. Mater. 2009, 8,
76-80)

(right) UV/Vis spectra of Nicanite® from Adv. Mater.
2013, DOI: 10.1002/adma.201204453

Tail at ~500-550 nm is probably an effect of bulk
packing.




@ Nicanite® — Photoluminescence Spectroscopy
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PL spectrum shows max. emission at around 520 nm
(excitation at 390 nm) .




Nicanite® — C, H, N Elemental Analysis
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Chemical Formula: Cq5HgN g
Elemental Analysis: C, 34.37; H, 2.16; N, 63.47
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NTINT NN TN N,

Elemental Analysis: C, 34.84; H, 1.95; N, 63.21

. Ly
el e R e e e e e B e e e R .
E ] || HZN/L'N/L\:N/L‘NH
D = Chemical Formula: CgHgN g
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I T T — Chemical Formula: CygH 2Nz
3 Melon C3N4 Nicanite
heptazine NH,

C, H, N Elemental Analysis

for Nicanite® (in wt%) C, H, N Elemental Analysis

of Nicanite® best matches
poly(heptazine) (i.e. Melon,
CesH3No)

C, 35.33
H, 1.46
N, 62.36

r\er NH,
NN Nﬁi“r
L
NN N NﬂJ‘N N

Chemical Formula: CgHgNg2*
Elemental Analysis; C, 35.83; H, 1.50; N, 62.67

03N4

Chemical Formula: CgNy
Elemental Analysis: C, 39.14; N, 60.86




@ Synthesis of Melon

i T Related process
W(—/\/E&UC : | 47°C Melting point of cyanamide
/ﬁ - 234°C . T >0< 137°C Reaction of cyanamide into dicyandiamide
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e 203°C Melting point of dicyandiamide
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Cyanamide Dicyandiamide Melamine Melem

Liebig, J. v. Ann. Pharm. 1834, 10, 1.




