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a b s t r a c t

This data article contains the programs for the calculation of the
spinodal decomposition growth rate and for the modeling of the
spinodal gap and concentration profiles in nanoparticles which
were used in our article (Pogorelov et al., 2017) [1]. The modeling
is based on the mathematical model of spinodal phase decom-
position with intercalation rate conditions on the boundaries
(Singh et al., 2008) [2].

The maximal growth rate and the parameters of the con-
centration wave function can be evaluated for a fixed mean com-
position and intercalation rate. Furthermore, the maximal growth
rate as a function of concentration and particle site can be eval-
uated for various intercalation rates.

& 2017 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
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Subject area Physics
More specific subject area Spinodal decomposition
Type of data Text file
How data was acquired Python software, numpy open-source python library
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Data format Python language
Experimental factors –

Experimental features –

Data source location Bremen, Germany
Data accessibility Data is enclosed to this article

Value of the data

� The programs are used to analyze of spinodal decomposition in nanoparticles to study the
dependence of spinodal gap on the boundary reaction rate and the particle size.

� The codes can be useful for other researchers in the development of further programs for spinodal
decomposition in nanoparticles with the intercalation effects.

� The programs are important for the design of stable batteries in energetic technology.

1. Data

1.1. Program “smax_sp_gap_color.py” for the calculation of the maximal growth rate distribution

The program is used for the calculation of the maximal growth rate as a function of the con-
centration, c0, and the particle size, L, for various intercalation rates, R. The maximal growth rate is
plotted in a 3D color map. The plot also visualizes the spinodal gap.

########################
# smax_sp_gap_color.py #
########################
import numpy as np
from scipy.optimize import brentq
import matplotlib.pyplot as plt
from matplotlib import cm
from matplotlib.colors import LinearSegmentedColormap
#To help make good color distribution shifted from default one
def rescaled_colormap(cmap, left, right):
left¼float(left)
right¼float(right)
cleft¼ left40.
cright¼righto1.
if left4¼right: return cmap
if not cleft: left¼0.
if not cright: right¼1.
cdict¼(cmap._segmentdata).copy()
for k, vs in cdict.iteritems():
v¼ list(vs)
if cleft: v.append((left, 0., 0.))
if cright: v.append((right, 0., 0.))
v.sort()
vnew¼[]; addpnts¼False
for i in xrange(len(v)):

if v[i][0]¼¼ left:
if left¼¼0.: vc¼v[i][2]
else: vc¼v[i−1][2]þ(v[i][0]−v[i−1][0])/(v[iþ1][0]−v[i−1][0])*(v[iþ1][1]−v[i−1][2])

v[i]¼(left, vc, vc)
addpnts¼True
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