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1. Hexagonal h-BN crystals with single and multiple layers
In the following examples, the values for the interfacial couplings, i.e., %cp,0%cN and AN.C and the third
order coupling coefficients, i.e., Yep Ve, YN and VN.C was same. However, the values for the average density of liquid

: : Y : . .
state of h-BN, BNliquid and the average density of solid state of h-BN, BNsolid were increased in comparison to the

average density of liquid state of graphene, lpcliquid and the average density of solid state of graphene, lpcsolid. This
resulted in the formation of different hexagonal shaped h-BN crystals. This includes crystals having a few atoms to
multiple layers on the corners and on the edges.
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FIG. S.1.(a) h-BN crystal formed at 10000At_ The carbon, boron and nitrogen atoms are represented by blue, red and
green colors, respectively, (b) the density map of the h-BN crystal at 10000At~given in Fig. (a), (c) the local particle

density for boron, Vp and nitrogen ¥y particles, and average particle density, Van at the growth front. Here, Z is the
distance from the center of the particle, along the horizontal center line of the cluster, (d) the local particle density for

carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the distance from the

center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density profile, VeN on
the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron atoms at

10000At, (f) the minimum density, VeN (min) of the liquid phase on front of solid-liquid interface for the boron atoms
at 10000AZ, (g) shape of the smoothed density profile, Ven on the front of solid-liquid interface for different values of

the hexagonal shape of h-BN having nitrogen atoms at 10000At, and (h) the minimum density, Ven (min) of the liquid
phase on front of solid-liquid interface for the nitrogen atoms at 10000At, Here, T is the dimensionless time, and t is
time step from 9100 to 10000.
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FIG. S.2. (a) h-BN crystal formed at 10000At (b) the density map of the h-BN crystal at 10000At given in Fig.

(a), (c) the local particle density for boron, Vg and nitrogen Yy particles, and average particle density, Ve at the
growth front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d)

the local particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front,
where z is the distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the

smoothed density profile, Ven on the front of solid-liquid interface for different values of the hexagonal shape of h-
BN having boron atoms at 10000A¢, (f) the minimum density, Ven (min) of the liquid phase on front of solid-liquid

interface for the boron atoms at 10000At (g) shape of the smoothed density profile, Ve on the front of solid-liquid
interface for different values of the hexagonal shape of h-BN having nitrogen atoms at 10000At, ang (h) the

minimum density, VBN (min) of the liquid phase on front of solid-liquid interface for the nitrogen atoms at
10000At
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FIG. S.3. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000At~ given in Fig. (a),

(c) the local particle density for boron, Vg and nitrogen Yy particles, and average particle density, Yoy at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Ven on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000At (f) the minimum density, Ven (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Yoy on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000At, anq (h) the minimum density, Ven (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At
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FIG. S.4. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000At~ given in Fig. (a),

(c) the local particle density for boron, Vs and nitrogen Yn particles, and average particle density, VeN at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Vo on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000At (f) the minimum density, Ven (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Van on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000A¢, and (h) the minimum density, Van (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,
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FIG. S.5. (a) h-BN crystal formed at 10000At (b) the density map of the h-BN crystal at 10000&: given in Fig. (a),

(c) the local particle density for boron, Vp and nitrogen Iy particles, and average particle density, Vo at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Yo at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Ve on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000At (f) the minimum density, VBN (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Van on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000A¢, and (h) the minimum density, Van (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,
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FIG. S.6. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000At~ given in Fig. (a),

(c) the local particle density for boron, Vg and nitrogen Yy particles, and average particle density, Yoy at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Ven on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000At (f) the minimum density, Ven (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Yoy on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000At, anq (h) the minimum density, Ven (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At
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FIG. S.7. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000At~ given in Fig. (a),

(c) the local particle density for boron, Vs and nitrogen Yn particles, and average particle density, VeN at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Vo on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000At (f) the minimum density, Ven (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Van on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000A¢, and (h) the minimum density, Van (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,
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FIG. S.8. (a) h-BN crystal formed at 10000A¢, (b) the density map of the h-BN crystal at 10000&: given in Fig. (a),

(c) the local particle density for boron, Vp and nitrogen Iy particles, and average particle density, Vo at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Yo at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Ve on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000At (f) the minimum density, VBN (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Van on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000A¢, and (h) the minimum density, Van (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,
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FIG. S. 9. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000At~ given in Fig. (a),

(c) the local particle density for boron, Vp and nitrogen ¥y particles, and average particle density, Van at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (e) shape of the smoothed density

profile, Vo on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000A¢, (f) the minimum density, Van (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Yoy on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000At, and (h) the minimum density, VBN (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,

S10. Example 10

Page 16 of 35



-0.45

-0.46

-047

— 1y
wsasiiny
—¥BN

-0.48 -

N

-0.49 -

i

-0.51

-0.52

3
100

Page 17 of 35

-0.1+

02+

04

]
e
y

0.475 -

-0.48

-0.485

-0.5

-0.505

-0.51

-0.515

19336 193365 19337 193375 19338 193385 19339 193395

/(A4 % 1000)

0.475 -

-0.48

-0.485

-0.505

19336 193365 19337 193375 19338 193385 19339 193395 1934 193405
/(A4 x 1000)




FIG. S. 10. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000A€ given in Fig. (a),

(c) the local particle density for boron, Vs and nitrogen Yn particles, and average particle density, VeN at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Vo on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000At (f) the minimum density, Ven (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Van on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000A¢, and (h) the minimum density, Van (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,
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FIG. S.11. (a) h-BN crystal formed at 10000A¢, (b) the density map of the h-BN crystal at 10000At~ given in Fig. (a),

(c) the local particle density for boron, Vg and nitrogen Yy particles, and average particle density, YeN at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (e) shape of the smoothed density

profile, Van on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 100004t (f) the minimum density, I»DBN(min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, VeN on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000A¢, and (h) the minimum density, Van (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,
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FIG. S. 12. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000A€ given in Fig. (a),

(c) the local particle density for boron, Vp and nitrogen ¥y particles, and average particle density, Van at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (e) shape of the smoothed density

profile, Vo on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000A¢, (f) the minimum density, Van (min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Yoy on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000At, and (h) the minimum density, VBN (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,
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FIG. S. 13. (a) h-BN crystal formed at 10000At, (b) the density map of the h-BN crystal at 10000A€ given in Fig. (a),

(c) the local particle density for boron, Vs and nitrogen Yy particles, and average particle density, VeN at the growth
front. Here, Z is the distance from the center of the particle, along the horizontal center line of the cluster, (d) the local

particle density for carbon, Ve particle, and average particle density of graphene, Ve at the growth front, where z is the
distance from the center of the particle, along the horizontal center line of the cluster, (¢) shape of the smoothed density

profile, Vo on the front of solid-liquid interface for different values of the hexagonal shape of h-BN having boron
atoms at 10000AZ (f) the minimum density, YBN(min) of the liquid phase on front of solid-liquid interface for the boron
atoms at 10000At, (g) shape of the smoothed density profile, Van on the front of solid-liquid interface for different

values of the hexagonal shape of h-BN having nitrogen atoms at 10000A¢, and (h) the minimum density, Van (min) of
the liquid phase on front of solid-liquid interface for the nitrogen atoms at 10000At,

2. Multilayer jagged triangular crystals
Truncated triangular h-BN crystal, with multiple layers.

S.2.1. Example 1 with boron atoms on long edges and nitrogen atoms on short edges
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FIG. S.2.1. (a) h-BN seed crystal placed at the center of the simulation box and is surrounded by graphene monolayer
at 0At (b) a truncated hexagonal h-BN crystal is formed at 1000At, (¢) formation of additional layers around the
corners of the truncated hexagonal h-BN crystal at #000At (d) elongation of the truncated h-BN triangle and growth
of multiple layers around the edges comprising of boron atoms of the truncated hexagonal h-BN crystal at 9000At_ (e)

truncated h-BN triangle with multiple layers around the edges comprising of boron atoms formed at 10000At, The
short and long edges comprise of nitrogen and boron atoms, respectively, (f) density map of the crystal formed at

10000A¢, (g) the local particle density for boron, Vg and nitrogen Yy particles, and average particle density, lp{?N at

the growth front, (h) the local particle density for carbon, Ve particle, and average particle density of graphene, Ve at
the growth front, where Z is the distance from the center of the particle, along the horizontal center line of the cluster,

(1) shape of the smoothed density profile, VeN on the front of solid-liquid interface at 10000At and (j) the minimum

density, Vo (min) of the liquid phase on front of solid-liquid interface at 10000A¢,

S.2.2 Example 1 with nitrogen atoms on long edges and boron atoms on short edges
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FIG. S.2.2. (a) h-BN seed crystal placed at the center of the simulation box and is surrounded by graphene monolayer
at 0At (b) a truncated hexagonal h-BN crystal is formed at 1000At, (¢) formation of additional layers around the
corners of the truncated hexagonal h-BN crystal at #000At (d) elongation of the truncated h-BN triangle and growth
of multiple layers around the edges comprising of boron atoms of the truncated hexagonal h-BN crystal at 9000At_ (e)

truncated h-BN triangle with multiple layers around the edges comprising of boron atoms formed at 10000At, The
short and long edges comprise of boron and nitrogen atoms, respectively, (f) density map of the crystal formed at

10000A¢, (g) the local particle density for boron, Vg and nitrogen Yy particles, and average particle density, lplfN at

the growth front, (h) the local particle density for carbon, Ve particle, and average particle density of graphene, Ve at
the growth front, where Z is the distance from the center of the particle, along the horizontal center line of the cluster,

(1) shape of the smoothed density profile, VeN on the front of solid-liquid interface at 10000At and (j) the minimum

density, Vo (min) of the liquid phase on front of solid-liquid interface at 10000A¢,

S.2.3 Example 2 with boron atoms on long edges and nitrogen atoms on short edges
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. J-
FIG. S.2.3. (a) h-BN seed crystal placed at the center of the simulation box and is surrounded by graphene monolayer
at 0At_ (b) formation of truncated hexagonal h-BN crystal at 3000A¢, (c) growth of additional layers and formation of

a triangular h-BN crystal at 6000At (d) increase in the size of h-BN crystal at 9000At_(¢) h-BN triangle with additional
single layers formed at 10000At, The short and long edges comprise of nitrogen and boron atoms, respectively, (f)

density map of the crystal formed at 10000At (g) the local particle density for boron, Vs and nitrogen Yy particles,
and average particle density, llfBN at the growth front, (h) the local particle density for carbon, Ve particle, and average
particle density of graphene, Ve at the growth front, where Z is the distance from the center of the particle, along the
horizontal center line of the cluster, (i) shape of the smoothed density profile, VeN on the front of solid-liquid interface

at 10000At 4pnqg (j) the minimum density, Ve (min) of the liquid phase at 10000A¢,

S.2.4 Example 2 with nitrogen atoms on long edges and boron atoms on short edges
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FIG. S.2.4. (a) h-BN seed crystal placed at the center of the simulation box and is surrounded by graphene monolayer
at 0At_ (b) formation of truncated hexagonal h-BN crystal at 3000At, (c) growth of additional layers and formation of
a triangular h-BN crystal at 6000At (d) increase in the size of h-BN crystal at 9000At_ (¢) h-BN triangle with additional
single layers formed at 10000At, The short and long edges comprise of boron and nitrogen atoms, respectively, (f)

density map of the crystal formed at 10000At, (g) the local particle density for boron, Vg and nitrogen Yy particles,
and average particle density, l/fBN at the growth front, (h) the local particle density for carbon, Ve particle, and average
particle density of graphene, Ve at the growth front, where Z is the distance from the center of the particle, along the
horizontal center line of the cluster, (i) shape of the smoothed density profile, Van on the front of solid-liquid interface

at 10000At 4ng (j) the minimum density, Ven (min) of the liquid phase on front of solid-liquid interface at 10000At,

S. 2.5 Example 3 with boron atoms on long edges and nitrogen atoms on short edges
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FIG. S.2.5 (a) h-BN seed crystal placed at the center of the simulation box and is surrounded by graphene monolayer
at 0At (b) formation of truncated hexagonal h-BN crystal at #000At_(¢) growth of additional layers and formation of
a triangular h-BN crystal at 7000At_ (d) increase in the size of h-BN crystal at 9000At (¢) h-BN triangle with additional
single layers formed at 10000At, The short and long edges comprise of nitrogen and boron atoms, respectively, (f)

density map of the crystal formed at 10000At, (g) the local particle density for boron, Vg and nitrogen Yy particles,
and average particle density, l/fBN at the growth front, (h) the local particle density for carbon, Ve particle, and average
particle density of graphene, Ve at the growth front, where z is the distance from the center of the particle, along the
horizontal center line of the cluster, (i) shape of the smoothed density profile, Ven on the front of solid-liquid interface

at 10000At 4ng (j) the minimum density, Ven (min) of the liquid phase on front of solid-liquid interface at 10000At,

S.2.6 Example 3 with nitrogen atoms on long edges and boron atoms on short edges
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FIG. S. 2.6. (a) h-BN seed crystal placed at the center of the simulation box and is surrounded by graphene monolayer
at 0At (b) formation of truncated hexagonal h-BN crystal at 4000At (¢) growth of additional layers and formation of
a triangular h-BN crystal at 7000At (d) increase in the size of h-BN crystal at 9000At_ (¢) h-BN triangle with additional
single layers formed at 10000At, The short and long edges comprise of boron and nitrogen atoms, respectively, (f)

density map of the crystal formed at 10000At, (g) the local particle density for boron, Vg and nitrogen Yy particles,
and average particle density, l'{}BN at the growth front, (h) the local particle density for carbon, Ve particle, and average
particle density of graphene, Ve at the growth front, where z is the distance from the center of the particle, along the
horizontal center line of the cluster, (i) shape of the smoothed density profile, Ven on the front of solid-liquid interface

at 10000At 4ng (j) the minimum density, VeN (min) of the liquid phase on front of solid-liquid interface at 10000At,
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