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IMPROVING OF HISTOGRAM PARAMETERS OF
MAGNETITE NANOPARTICLES DISTRIBUTION ON SIZE

R.A. ALI-ZADE, R.R. HUSEYNOV
Institute of Physics Azerbaijan National Academy of Sciences,
Baku Az-1143, H. Javid str. 33

Histogram of magnetite nanoparticles distribution on size has been constructed on the base of their vicinity to firing ground frequency.
Future parameters of histogram of distribution have been improved by least square method. Constructed histogram of distribution has been
applied to calculation of moments of distribution and magnetization curve of system of magnetite nanoparticles. Analysis of obtained result
showed, that constructed histogram is more accurate describe disperse system of magnetite nanoparticles.

1. Introduction.

Distribution of particles of disperse systems on size is one
of base physical characteristics of these systems. Distribution
function is used to determination of physical parameters of
disperse systems by its statistical averaging, it allows to
analyze mechanism of particle growth and to describe
behavior of these systems in external field and etc.
Nanoparticle size distribution function has been determined
by different physical methods [1-7]. Magnetic granulometry,
dynamical laser light scattering, acoustics spectrometry and
small X-ray scattering methods have determined size
distribution function of magnetite nanoparticles on size.
These all methods are based on measurement of intensity of
physical parameters, related with the size distribution of
nanoparticles. By this methods will obtain distribution
functions of nanoparticles on magnetic, brown diameter and
etc. In this case, magnetic and brown diameter of
nanoparticles is necessary transfer to their geometrical
diameter. For this calculations it is necessary value of
thickness of nonmagnetite layer, length of stabilizer molecule
and etc. [2,3,5,9-12].

At present work histogram of distribution of magnetite
nanoparticles on size has been constructed. Parameters of
histogram have been improved by least square method.
Moments and parameters of distribution, magnetization curve
of systems of magnetite nanoparticles has been obtained by
experimental and calculated by frequency firing ground and
histogram distributions without and with improved
parameters. Results of investigation showed, that moments of
distribution and magnetization of disperse systems of
magnetite nanoparticles calculated by histogram with
improved parameters are more
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parameters obtained by frequency firing ground and
experimental.

2. Determination histogram of distribution of
nanoparticles on size.

One of criterion of construction accurate histogram of
some parameter distribution of disperse system may be
vicinity of intensity of parameters of disperse systems
calculated by statistical averaging with this histogram and
frequency firing ground, respectively.

Theorem: If the constructed histogram of distribution
and frequency firing ground of some parameters of disperse
system are in the vicinity to each other, then characteristics of
disperse system determined by this histogram and frequency
firing ground will be vicinity each other too.

Proof: The vicinity of two discrete functions (histogram
and frequency firing ground) will be estimated by the
following formula
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where P(r) and H(r) the frequency firing ground and
histogram of distribution on parameters “r”, respectively.

We inequality (2.1) will transform in the following way. Both
parts of inequality (2.1) multiplied to G(r,E;). G(r, E)) is the
function “r”, “E” described as one of physical characteristics
of disperse system. For all values of arguments “r”, “E”

G(r,Ej) J 1. This inequality (2.1) may by generalized to all

near corresponding | values of “E;“. Then obtain:
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As P(r), H(r) and G(r,E;) i 0 for all values of arguments “r”,
“E;” and in definition:

1ED = Y GG E DR

and

WGED = Y G- EDHE)

These last expressions are statistical averaging of G(r,E;)
on parameter “r” by histogram (H(r)) and frequency firing
ground (P(r)), respectively. Taking into account last
expressions we obtain:

2.

j=1
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Thus the inequality (2.2) is condition of vicinity of Ip(E;)
and I(E;), which was to be proved.
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It’s known, that all constructed distribution functions,
histograms must have different and non-zero values at all
considered values of argument [13]. Thus, numbers of
histograms, which may be constructed on the base of
conditions [13] and (2.1) are limited.

3. Results and discussion.

Four samples of magnetite nanoparticles have been
investigated [14-16]. Improved histogram data, determined
by above mentioned method are (f;x), =(0,2; 0,203), (0,4;
0,563) , (0,6; 0,194) , (0,8; 0,036) , (1,0; 0,004), (f;x)y =
(0,25; 0,664) , (0,5; 0,247), (0,75; 0,08), (1,0; 0,009), (fX)u
=(0,167; 0,121); (0,334; 0,403); (0,54; 0,293); (0,667; 0,123);
(0,833; 0,05); (1,0; 0,01), (fx)v =(0.2, 0.304); (0.4, 0.46);
(0.6, 0.197); (0.8, 0.035); (1.0, 0.004) for samples I-1V,
respectively. In fig.1(a,b) there have been presented curve
firing ground frequency (curve 1), distribution histograms
magnetite nanoparticle samples | without (curve 2) and with
improved data (curve 3).
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Fig.1(a,b). Curve frequency firing ground (1) [14], distribution histogram without (2) and with (3) improved parameters of magnetite

nanoparticle sample —I (a). —I1 (b).

In table 1 there have been shown moments and
parameters of distribution calculated by frequency firing
ground, histogram without and with improved parameters and
relative errors of calculations. As it is seen from table, moments and
parameters of distribution calculated by histogram are more
accurate.
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In fig.2 there have been shown magnetization curves,
obtained by experiment, calculated by Langevan equation
using frequency firing ground, histogram, without and with
improved parameters. As it is seen from fig.2 magnetization
curve, calculated by histogram with improved parameters is
closer to experimental magnetization curve and curves
calculated by frequency firing ground.
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Fig.2 Magnetization curves of magnetite nanoparticle samples —I and -1l obtained by experimental (1) [15,16], calculated by equation (4.1)
using frequency firing ground (2), distribution histogram without (3) and with (4) improved parameters.
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Thus, analysis of carried out investigations shown, that
for monodisperse systems it may be constructed one and
accurate histogram describing distribution of nanoparticles on
size. Physical parameters (moments, parameters of
distribution, magnetization of disperse systems of magnetite

nanoparticles) of disperse systems may be calculated more
accurately and rapidly by this histogram. Thus, it is
established, that histogram of distribution with improved
parameters more convenient and more exactly describes
distribution of magnetite nanoparticles.

Table 1.

Initial moments of distribution magnetite nanoparticles samples I-1V, calculated by firing ground of frequency,

histogram without and with improved parameters

Moments and Relative error of calculation Moments and Relative error of calculation of
N parameters of of moments by histogram parameters of moments by histogram without
distribution without (2) and with (3) distribution (2) and with (3) improved
calculated by improved parameters calculated by parameters
firing ground firing ground
frequency (1) frequency (1)
1 2 | 3 1 2 | 3
| sample 11 sample
)—( .94807E+02 .1406 .0413 .77570E+02 .1706 .0375
P .95468E+04 .3035 .0625 .65486E+04 .3402 .0516
F .10200E+07 .4885 .0634 .60048E+06 .5031 .0526
F .11541E+09 .6924 .0457 .59517E+08 .6551 .0491
E .13788E+11 .9094 .0135 .6328E+10 .7949 .0461
F 173224E+13 1.1322 .0286 .715167E+12 .9239 .0453
; .227792E+15 1.3529 .0756 .851209E+14 1.0452 .0466
F .311936E+17 1.5651 1234 .105799E+17 1.1617 .0492
F A442499E+19 1.7644 1691 .136342E+19 1.2752 .0523
F .646957E+21 1.9488 .2106 .181099E+21 1.3862 .0556
111 sample 1V sample
)_( .733193E+02 .095 .024 .54401E+02 .108 .048
; .566779E+04 .190 .031 .30949E+04 222 077
F .461060E+06 .281 .023 .18391E+06 .344 .087
F .393497E+08 .367 .004 .11395E+08 AT4 .080
; .350948E+10 447 .023 .73457E+09 .612 .058
? .325578E+12 518 .055 491326E+11 .755 .024
; .312638E+14 .582 .087 .339946E+13 .901 .018
F .309242E+16 .640 118 .242519E+15 1.047 .064
F .313672E+18 .693 147 .177805E+17 1.190 119
F .324975E+20 742 171 .133542E+19 1.329 159
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NANOOLCULU MAQNETITLORIN OLCULORO GORO HISTOQRAM PAYLANMASININ
PARAMETIRLORININ TOKMILLOSDIRILMOSI

Nanodlgiilii maqnetitlorin dlgiilore gord histoqram paylanmasi onun tezliklar poliqonuna daha yaxin olmast sorti @sasinda toyin olunmus
vo daha sonra onun parametrlori on kigik kvadratlar metodu ile deqiqlesdirilmisdir. Teyin olunmus histoqram paylanmasi paylanmanin
momentlarini ve nanol¢iilii maqgnetitler sisteminin maqnitlogsma ayrisinini hesablanmasinda istifade olunmugsdur. Alinmig naticeler bu iisiilla

toyin olunmus histoqramin dispers sistemlorin paylanmasini daha diizgiin xarakterizo etdiyini tosdiq etdi.
P.A. Aau-3ape, P.P. I'yceiinoB

YIYYHIEHUE TAPAMETPOB I'NCTOI'PAMMBI PACIIPEJEJIEHUS
HAHOYACTHUIL MATHETHUTA 110 PASMEPAM

I'mcrorpamma pacnpeneneHusl HAHOYACTHI] MarHETHTA IO pa3MepaM OblIa MOCTPOCHA HAa OCHOBE €ro ONM30CTH IO TOJIUTOHY YacToT.
[TapameTpsl TucTOrpaMMBI yIydIIeHBI METOAOM HAaNMEHBIINX KBaaparoB. [lomydeHHas rucrorpamma pachpeneieHHs HCIONb30BaHa UL

onpencsicHuss MOMEHTOB pPaCcHpeACiICHUS W HaMarHu4iuBaHUA JUCIICPCHBIX CHUCTEM HAHOYACTHL] MarHeTura. Amnanmms TMOJYYEHHBIX
PEIYJIbTATOB JOKAa3aJIH, YTO MOJIYyYCHHAd TaKUM crocooom TrucTorpamma 00JIee TOYHO OINHCHIBAET pacnpeaciiCHUE TUCIEPCHBIX CUCTEM.
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