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Abstract - This study relates to determination of the content of aluminium oxide (%Al2O3) in 
different types of bauxite by the X-ray fluorescence method (XRF). The samples were prepared in 
the form of beads by the borax method from bauxite, which had been previously annealed. 
Standard reference samples of bauxite were used to produce a calibration curve and the 
calibration curve obtained was with very good coefficient of determination r = 0.9992 and 
standard deviation S = 0.091. After statistical verification of the method (F-test, reference method 
and standard sample of bauxite), it was concluded that the method was precise and correct and 
that there were no systemic errors. In addition to this, by the XRF analysis of different types of 
bauxite the average value of residuals between percent of Al2O3 determined by the standard 
method of SRPS B.G8.512 and XRF method was 0.254 with the deviation of 0.191.         
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Determination of Alumina Oxide in Bauxites by 
X-Ray Fluorescence Analysis  

Dragana Keselj α, Dragica Lazic σ, Jelena Penavin-Skundric 
ρ, Slavica Sladojevic 

Ѡ & Ljubica Vasiljevic 
¥

Abstract - This study relates to determination of the content of 
aluminium oxide (%Al2O3) in different types of bauxite by the 
X-ray fluorescence method (XRF). The samples were 
prepared in the form of beads by the borax method from 
bauxite, which had been previously annealed. Standard 
reference samples of bauxite were used to produce a 
calibration curve and the calibration curve obtained was with 
very good coefficient of determination r = 0.9992 and standard 
deviation S = 0.091. After statistical verification of the method 
(F-test, reference method and standard sample of bauxite), it 
was concluded that the method was precise and correct and 
that there were no systemic errors. In addition to this, by the 
XRF analysis of different types of bauxite the average value of 
residuals between percent of Al2O3 determined by the 
standard method of SRPS B.G8.512 and XRF method was 
0.254 with the deviation of 0.191. 

Keywords : bauxite, reference sample, X-ray 
fluorescence analysis, standard deviation. 

I. Introduction 

auxite is the aluminium ore which consists of 
more than a hundred of different minerals, out of 
which the most significant ones are the minerals 

of aluminium, iron, silicon, titanium and calcium. 
Aluminium is present in bauxite mainly in the form of 
hydrated oxides: hydrargillite (gibbsite)- Al2O3 ·3H2O, 
boehmite- AlOOH and diaspore- AlOOH. In addition to 
these minerals, aluminium may be found in bauxite to a 
lesser extent in the form of corundum (Al2O3) and 
various aluminosilicates, most often in the form of 
kaolinite- Al2O3·2SiO2·2H2O. Silicon in bauxite is present 
in the form of free or bonded oxide. Minerals of free 
oxides, which may be found in bauxite, are crystal forms 
of SiO2, those being: quartz, quartzite, chalcedony or 
amorphous SiO2 - opal. Out of free oxides, SiO2 may 
most often be found in the form of quartz mineral. As a 
bonded oxide, silicon is usually found as the mineral of 
kaolinite- Al2O3·2SiO2·2H2O. Iron is generally found in 
bauxites as anhydrous and hydrated oxides, those 
being  : hematite -  Fe2O3 , magnetite - Fe3 O4 ,  hydrated 
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 E-mail : draganakeselj@yahoo.com 
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hematite- Fe2O3· H2O, goethite-HFeO2 and limonite- 
HFeO2· H2O. Titanium is most frequently present in 
bauxites in the form of a free oxide and appears in three 
allotropic modifications of anatase, rutile and brookite, 
out of which anatase-TiO2 is most frequent. Calcium 
appears in the form of various carbonates, most often 
as calcite-CaCO3 and dolomite- MgCO3·CaCO3. 
Depending on the mineral form of the present 
aluminium, as the basic mineral, bauxites are divided 
into: hydrargillite (gibbsite), boehmite, diaspore and 
mixed ones (hydrargillite-boehmite and boehmite-
diaspore). 

Chemical composition of bauxite is presented 
by the following components: Al2O3, SiO2, Fe2O3, TiO2, 
CaO and the loss on ignition at 1075°C. Standard 
method for chemical determination of aluminium in 
bauxites is conducted based on the SRPS B.G8.512 
standard. By this standard bauxites first were 
decomposed with acides and Al2O3  were determinated 
by potenciometric method. 

X-ray fluorescence analysis (XRF) is one of the 
most significant emission methods, which enables a 
quick and multielemental analysis in a very short period 
of time and requires a minimal preparation of the 
sample. In case some material gets showered with 
primary high energy X-rays, it will cause expulsion of 
electrons from some of inner shells (K,L,M) of atoms in 
that material, which results in formation of electron holes 
in one or more atomic orbitals closer to the nucleus, by 
which appropriate atoms get into an excited state. The 
atom excited in such a way tends to get into a stable 
state and therefore the holes in orbitals closer to the 
nucleus get filled up with the electrons from higher 
orbitals. This transfer is accompanied with the emission 
of energy in the form of a secondary, i.e. fluorescent X-
ray, which is characteristic of the given atom. The 
substance of the X-ray fluorescent analysis is measuring 
the intensity of the developed secondary fluorescence 
radiation. The method is applicable in a wide scope of 
concentrations. For determining the components with a 
high concentration in the examined sample, 
determination is performed with the help of the 
calibration curve with the standards of the known 
composition, where concentration of the appropriate 
component is generally proportional to the emitted 
fluorescence radiation by the element that was 
determined. Due to its advantages, first of all because it 
is quick, non-destructive and less expensive, the X-ray 
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fluorescence analysis is nowadays applied in many 
fields, where it is particularly necessary to point out its 
application in everyday analyses in the cement industry 
and metallurgy. 

II. EKSPERIMENTAL PART 

According to the research so far (La Tour T.E. 
1989, Giles et all, 1995), the best results for determining 
individual components in the multi-component systems 
by the X-ray fluorescence method are achieved by 
dissolving and diluting the sample by some of analytes. 
When the analysis of rocks is in question, it is customary 
to prepare the sample by the borax method (Alvarez 
1990, Nakayama et all 2007, Hettipathirana et all 2004 ). 
Based on this method, borax beads are made so that 
the examined sample gets destroyed by borax 
(Na2B4O7) or by lithium tetraborate (Li2B4O7), with or 
without oxidizing substance (. Since aluminium is most 
often present in bauxites as a hydrated oxide, at the 
high temperatures at which borax palettes are made 
there will occur its dehydration, so that in preparation of 
palettes of bauxite of a different type there will occur an 
error caused by different losses on ignition of different 
types of bauxite. Therefore, in this study the samples of 
bauxite, which had been previously crushed up to 
granulation of less than 200 μm and dried up, were 
annealed at 1200°C and at the same temperature their 
loss on ignition was determined. 1 g of the bauxite 
sample was taken from the sample annealed in that 
manner and it was mixed with 6 g Li2B4O7, then it was 
melted at the temperature of 1200°C for a half an hour 
with periodical stirring and was poured out into the 
platinum moulds. The obtained beads in the platinum 
moulds were recorded on the apparatus. 

For measuring the fluorescence radiation the 
apparatus used was the spectrometer Philips PW1404, 
where the conditions of recording, i.e. Channelset for 
aluminium, was: line- Kα, X-tal – PE, collimator – coarse, 
detector- FL, kV- 40, mA- 75, angle (°2θ)- 144.8650. 

In the experimental part, the certified samples of 
bauxite were used for making the calibration curve 
(Table 1.). 

The study also used bauxites of various 
deposits and they were processed in the Factory AD 
„Birac“ Zvornik, those deposits being: Milici (S1.), 
Posusje (S2.), Potoci-Mrkonjic Grad(

 
S3.), Liskavica-

Mrkonjic Grad (S4.), Citluk (S5.), Bosanska Krupa (S6.), 
India (S7.)

 
and Guinea (S8.) (Table 2.).

  

Mineralogical
 

characterization was performed 
for all samples of bauxite by the X-ray diffraction, where 
a copper tube was used for an X-ray tube and had the 
following characteristics: Anode of Cu, K-Alpha1 
[Å]=1.54060, K-Alpha2 [Å]= 1.54443, K-Beta 
[Å]=1.39225, K-A2 / K-A1 Ratio=0.50000, Generator 
Settings 50 mA and 40 kV.

 

Table 1: Analysis of standard reference samples of 
bauxite according to the certificate 

Comp. 
Standard reference samples of bauxite 
NBS 
696 

NBS 
697 

NBS 
698 

BCS 
395 

SB1 SB2 

Al2O3 54.5 45.8 48.2 52.4 55.40 48.6 
Fe2O3 8.70 20.0

0 
19.6 16.30 24.4 28.2 

FeO - - - - 2.2 3.89 
SiO2 3.79 6.81 0.69 1.24 2.38 7.38 
TiO2 2.64 2.52 2.38 1.93 2.22 3.06 
CaO 0.018 0.71 0.62 0.05 1.93 0,39 
MgO 0.012 0.18 0.058 0.02 0.14 0.39 
Na2O 0.007 0.03

6 
0.015 - - - 

SO3 0.21 10.1
3 

0.22 - - - 

S - - - - 0.33 0.028 
GZ1075°C 29.9 22.1 27.3 27.8 12.7 11.7 
Gibbsite 80 50 75 - - - 
Boehmite - 10 - - 50-60 45-50 
Diaspore - - - -  - 
Kaolinite 5 15 - - 5 To 5 
Hematite - 20 20 - 20-22 28-32 

Pyrite 10 - - - 0,5-1 0-4 
Goethite - - - - - - 
Anatase 5 5 5 - - - 
Calcite - - - - 3-4 1-2 

Table 2 : Chemical analysis of different types of bauxites 

Com. Deposits of bauxite 
S1. S2. S3. S4. S5. S6. S7. S8. 

Al2O3 51.22 54.59 45.56 56.20 49.61 48.16 51.54 59.00 
Fe2O3 25.97 20.69 20.00 20.56 19.50 16.16 18.31 6.70 
SiO2 7.93 1.36 6.48 1.52 5.13 3.78 6.18 1.41 
TiO2 2.58 2.87 2.11 2.60 2.69 2.44 2.37 3.77 
CaO 0.16 0.58 1.88 4.00 4.50 1.95 4.63 0.28 
GZ 

1075 
°C 

11.35 19.90 23.22 14.11 17.70 26.79 15.95 28.64 

GZ 
1200 

°C 

11.35 20.04 23.22 14.11 17.70 27.68 15.95 28.64 

III. RESULTS AND DISCUSSION 

STANDARD REFERENCE SAMPLES OF BAUXITE, 
ACCORDING TO THE CERTIFICATE, HAVE A KNOWN 

MINERALOGICAL COMPOSITION (TABLE 1). THE STANDARD 

SAMPLE OF BAUXITE BCS 395 IN THE CERTIFICATE DOES NOT 
CONTAIN THE INFORMATION ON THE MINERALOGICAL 

COMPOSITION, BUT IT CAN BE SEEN BASED ON THE OBTAINED 
DIFFRACTOGRAM THAT ALUMINIUM IS PRESENT AS GIBBSITE AND 

IN VERY SMALL TRACES AS BOEHMITE AND KAOLINITE (PICTURE 

1.). BAUXITES NBS 696 AND NBS 698 ARE OF HYDRAGILLITE 
TYPE, NBS 697 AND BCS 395 ARE OF HYDRAGILLITE-

Determination of Alumina Oxide in Bauxites by X-Ray Fluorescence Analysis
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BOEHMITE TYPE, SB2 IS OF BOEHMITE TYPE AND SB1 IS OF 

BOEHMITE-DIASPORE TYPE.  
Based on X-ray diffraction analysis of the 

samples of bauxite from different locations (Pictures 2 - 
9 ), it can be noted that the  samples of bauxites S7 and 
S8 are of gibbsite type, S1 and S6 are of boehmite type 
and thesamples of bauxites S2, S3, S4 and S5 are of 
hydragillite-boehmite type. The chemical analysis for the 
samples was performed based on the standard SRPS 
B.G8.512 (Table 2.). 

 
Fig.1 :  Diffractogram of the standard sample BCS 395 

 

Fig.2 :  Diffractogram of the bauxite sample S1 

 

Fig.3

 

: 

 
Diffractogram of the

 

bauxite sample

 

S2

 

 
Fig.4 :  Diffractogram of the bauxite sample S3 

 
Fig.5 : Diffractogram of the bauxite sample S4 

 
Fig.6 : Diffractogram of the bauxite sample S5 

 
Fig.7 : Diffractogram of the bauxite sample S6 
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Fig.8

 
: Diffractogram of the bauxite sample

 
S7

 

 Fig. 9 :
 
Diffractogram of the bauxite sample

 
S8

 
Content of Al2O3

 
taken in the calibration curve 

(Picture 10.)
 
is calculated for the absolutely annealed 

sample. 
 

S = 0.09109121
r = 0.99924667

% Al2O3

N
et

(k
cp

s)

52 .6 57.1 61.7 66.3 70.9 75.5 80.011.79

12.92

14.05

15.19

16.32

17.45

18.58

 Fig.
 
10

 
: Calibration curve

 
Based on the calibration curve we got the 

equation for calculating concentration of aluminium in 
the annealed bauxite:

 %Al2O3 annealed=
 
4.0714689 * INT  + 4.8320482            

Where INT- masured intensity (kcps)
 And the true content of Al2O3

 
in bauxite is 

further calculated based on the loss on ignition
 determined at 1200°C (GZ1200 ) based on the formula:

 

 %Al2O3=%Al2O3 annealed

 

*(100 –

 

GZ1200)/100
 
  

 

              

 
In accordance with the calibration curve, the 

samples of bauxite in different deposits were also 
recorded and the content of Al2O3

 

was determined 
(Table 3.).

 
Table 3

 

:

 

Content of Al2O3

 

in the bauxites of different 
locations, which was determined by the standard and 

XRF method

 Sample

 

Content of Al2O3

 

in bauxites, %

 
Residual

 

Standard 
method

 

XRF method

 S1.

 

51.22

 

51.43

 

0.21

 

S2.

 

54.59

 

54.39

 

0.20

 

S3.

 

45.56

 

45.04

 

0.52

 

S4.

 

56.20

 

56.51

 

0.31

 

S5.

 

49.41

 

49.95

 

0.54

 

S6.

 

48.16

 

48.09

 

0.07

 

S7.

 

51.54

 

51.69

 

0.15

 

S8.

 

59.80

 

59.83

 

0.03

 

Average

 

-

 

-

 

0.254

 

STDEV

 

-

 

-

 

0.191

 Within the framework of the experimental part, 
ten different beads were recorded for the same sample 
(Table 4.), as well as one bead for ten times (Table 5.).

 Table 4

 

: Content of Al2O3

 

for ten different beads of the 
bauxite sample

  

S6

 Bead

 

Net 
(kcps)

 

%Al2O3 

annealed

 

% 
Al2O3

 
1.

 

13.9394

 

61.586

 

51.76

 
2.

 

14.0227

 

61.925

 

52.05

 
3.

 

13.8296

 

61.139

 

51.39

 
4.

 

13.9868

 

61.779

 

51.95

 
5.

 

13.9333

 

61.561

 

51.38

 
6.

 

13.9333

 

61.416

 

51.62

 
7.

 

13.8670

 

61.291

 

51.51

 
8.

 

13.8952

 

61.406

 

51.61

 
9.

 

13.9439

 

61.604

 

51.78

 
10.

 

13.8753

 

61.325

 

51.54

 
Min.

 

13.8296

 

61.139

 

51.54

 
Max.

 

14.0227

 

61.925

 

52.05

 
average

 

13.9227

 

61.503

 

51.69

 
STDEV

 

0.0576

 

0.236

 

0.224

 Table 5: 

 

Content of Al2O3

 

of one bead of the bauxite 
sample 

 

S6 determined ten times by the XRF method
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1

2

( )

)(

R.B.Measures Net 
(ccps)

%Al2O3 

annealed

% 
Al2O3

1. 13.9723 61.720 51.88
2. 13.8056 61.041 51.30
3. 13.9210 61.511 51.69
4. 13.9672 61.699 51.86
5. 13.9515 61.635 51.80
6. 13.9296 61.546 51.73
7. 13.9645 61.688 51.85



 
   

    
    
    
    
    
    
    

8.

 

13.9127

 

61.477

 

51.67

 

9.

 

13.8498

 

61.221

 

51.46

 

10.

 

13.9127

 

61.477

 

51.67

 

Min.

 

13.8056

 

61.041

 

51.30

 

Max.

 

13.9723

 

61.720

 

51.88

 

Average

 

13.9187

 

61.501

 

51.69

 

STDEV

 

0.0539

 

0.219

 

0.224

 

Table 6

 

: Content of Al2O3

 

of the bauxite sample S6

 

determined by the standard method of SRPS B.G8.512

 

for ten samples

 

R.B.analyses

 

%Al2O3 

 

1.

 

51.50

 

2.

 

51.92

 

3.

 

51.84

 

4.

 

51.61

 

5.

 

51.13

 

6.

 

51.73

 

7.

 

51.23

 

8.

 

51.71

 

9.

 

51.19

 

10.

 

51.53

 

Min.

 

51.13

 

Max.

 

51.92

 

Average

 

51.54

 

STDEV

 

0.277

 

For the verification of

 

correctness of the new 
non-standard XRF-

 

method F-test was performed, 
where a zero hypothesis was tested, by which the 
variants of the standard method for determination of  % 
Al2O3

 

in bauxites SRPS B.G8.512

 

and non-standard one 
are equal.

 

        

  378,12236,0

2277,0
2
2

2
1

9,9 ===
S

S
F                            

 

The critical value is Ftab= 3,179 at α

 

=0.05,

 

which 
means that the zero hypothesis on the equality of 
variants was confirmed. The existing differences are 
considered to be a cause of accidental errors.

 

Verification of correctness of the

 

XRF

 

method 
for determination of % Al2O3

 

in bauxites was performed 
by the use of the standard sample of bauxite B697

 

(Table 6.).

 
 
 
 

  
 

  
  
  
  
  

5.

 

59.043

 

6.

 

58.909

 

7.

 

58.446

 

8.

 

58.713

 

9.

 

58.867

 

10.

 

58.404

 

Min.

 

58.404

 

Max.

 

59.043

 

Average

 

58.7335

 

STDEV

 

0.229

 

For the examined XRF method we got:

 

822.0=⋅
−

= n
s

x
t

µ

 

                                 

 

where 262,2=tabt

 

at

 

α=0.05,

 

which means 

that the XRF method does not have any systemic errors.

 

For the purpose of verifying the XRF method by the 
reference method of SRPS B.G8.512, the following 
values were calculated:

 

( ) ( )










+

−+

−+−
=

2

1

1

1

221

2
212

2
111

nnnn

SnSn
Sp   

 

      

 

      

 

115,0=Sp

 

    

 

339.1
115.0

539.51693.5121 =
−

=
−

=
Sp

xx
t

 

                   

 

where ttab= 2.101, so one may conclude that 
there is no difference between the mean values with the 
risk of 5 %, i.e. the XRF method does not have any 
systemic errors.

 

IV.

 

CONCLUSION

 

The calibration curve obtained by recording the 
beads of standard reference samples of bauxite, which 
were obtained from the previously annealed samples 
and then melted with Li2B4O7, provided the calibration 
curve with a very

 

good coefficient of determination r =

 

0.9992

 

and standard error S = 0.091. The average value 
of residuals between %

 

Al2O3

 

determined by the 
standard method SRPS B.G8.512

 

and XRF

 

method in 
different types of bauxite, was 0.254

 

with the deviation of 
0.191.

 

By the verification of correctness of the XRF

 

method for determination of % Al2O3

 

in the bauxites of 
different types by the reference method and standard 
sample of bauxite NBS 697,

 

one may conclude that the 
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Table 6 : Chemical analysis of the standard sample of 
bauxite B697 by the XRF-method

Number %Al2O3 

1. 59.034
2. 58.672
3. 58.532
4. 58.715

method does not have any systemic errors. Based on 
the conducted F-test, we may note that the variants of 
the standard and XRF method are equal. We may also 
notice that the standard deviation obtained by recording 
ten different beads of the „Bosanska Krupa“ sample and 
standard deviation obtained by recording one bead for 
ten times are the same. The beads prepared by the 



 

borax method could at the same time serve for 
determining other components in bauxite. This type of 
preparation of samples for analysis has the advantage 
compared to the classical analysis, since the method is 
non-destructive, a lot fewer chemicals and time is 
necessary, which gives an advantage to this method.
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Kinetic Studies on Biosorption of Methyl Violet 
Dye Using Blue Green Algae 

J.Krishnaveni α & Dr.N.Renugadevi
 
σ 

Abstract - In the present study, the parameters, temperature, 
adsorbent dose, contact time, adsorbent size and agitation 
speed were optimized for Methyl violet removal from aqueous 
medium by using response surface methodology (RSM). The 
optimum conditions for maximum removal of Methyl Violet 
from an aqueous solution of 100 mg/L

 
were found as follows: 

room temperature (33 degrees C),
 
adsorbent dose (500mg), 

contact time (180 min), adsorbent size (250 meshes) and 
agitation speed (200 rpm). Adsorption kinetic data were tested 
using Intra-particle diffusion model and Elovich’s equation. 
Kinetic studies showed that the adsorption follows first order 
reaction. Studies revealed that the intraparticle diffusion plays 
an important role in the mechanism of dye adsorption.   

I.
 

Introduction 

n recent years, considerable attention has been 
focused on the removal of dye from aqueous solution 
using adsorbents derived from low cost materials. 

Several adsorbents, such as sawdust, silica and iron 
oxide1,

 
wheat shell 2, bagasse fly ash 3, fly ash 4, spent 

activated clay 5
 
and modified goethite6

 
have been used 

for the treatment of effluents at the solid – liquid 
interface. In the present investigation Blue Green Algae 
(BGA) has been used as adsorbent for the removal of 
Methyl Violet dye. The aim of the present work is to 
explore the possibility of utilizing BGA for the adsorption 
of Methyl Violet dye from industrial dye effluents. The 
kinetics of dye adsorption on adsorbent was analysed 
by various kinetic models. 

 

II.
 

Methods and Materials
 

a)
 

Adsorbent
 

Algae were collected from the pond water, 
Coimbatore, Tamilnadu, India. It was washed with 
distilled water several times. The clean algae were dried 
at room temperature for 30 days. The dried algae were 
grinded and sieved was labeled as BGA and used for 
batch mode adsorption experiments.

 

b)
 

Chemicals
 

Methyl Violet dye used in this study were of 
commercial grade. Stock solution of dye was prepared 
by   dissolving   accurately   weighed  amount  of  Methyl 

 
 

   

 

Violet dye in 1000ml distilled water. All

 

experimental 
solution was prepared by diluting the stock solution to 

the required concentration. The pH of each experimental 
solution was adjusted to the required initial pH value 
using 1N HCl

 
or 1N NaOH

 
before mixing the adsorbent. 

The absorbance of the dye solution before and after 
agitation was noted with colorimeter.

 c)
  

Response Surface Methodology 
 The effect of various parameters on the removal 

of Methyl Violet dye onto the response surface BGA was 
studied; batch adsorption experiments were conducted 
at room temperature. For each experiment, 100ml of 
initial concentration dye solution at pH 6.0

 
were taken in 

250ml Erlenmeyer flask. 500mg of BGA adsorbent is 
added and was shaken at a constant agitation speed 
(200 rpm). The supernatant was analysed and the effect 
of adsorbent dose on the removal of dye was measured 
with different amounts, different pH and various 
concentration by contacting time (10, 20, 30, 40, 50, 60, 
90, 120, 150 and 180

 
minutes) till attained equillibrium. 

The optimum conditions for maximum removal of Methyl 
Violet from an aqueous solution of

 
100 mg/L

 
were 

determined as follows: room temperature (33 degrees C), 
adsorbent dose (500mg), contact time

 
(180 min), 

adsorbent size (250 mesh), pH 6.0
 
and agitation speed 

(200 rpm).
  

III.
 

Results and Discussion 

Analysis of adsorption data is important for 
developing kinetic

 
equation that can be used for design 

purposes. By the above said batch experiments kinetic 
models have been used to investigate the mechanism of 
adsorption and potential rate controlling steps, which is 
helpful for selecting optimum operating conditions for 
the full- scale batch process7. 

 a)
 

Intra-particle diffusion study
 The most commonly used technique for 

identifying the mechanism involved in the adsorption 
process is by using intra-particle diffusion model as 8,9

 
q

 
=

 
KP

 
√t
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where KP is the intra-particle diffusion rate constant. If 
intra-particle diffusion occurs, then q against √t will be 
linear and the line will pass through the origin if 

          the intra-particle diffusion was the only rate limiting 
parameter controlling the process. Otherwise, some 
other mechanism is also involved. Figure: 1 represents 

Author σ : Department of Chemistry, Avinashilingham Institute for 
Home Science and Higher Education for Women University, 
Coimbatore -641043, INDIA. E-mail : venijosh73@gmail.com



 

 

 

Intra-particle plot for Methyl Violet onto BGA for different 
dye concentrations. The figure shows two linear 
portions,  10, 11  the first part of curve is attributed to 

boundary layer diffusion while, the final linear parts 
indicated effect of intra-particle diffusion.

 

   

  

rateparameters were shown in Table: 1. The data’s 
indicated that Intra-particle diffusion controls the 
adsorption rate. Simultaneously, external mass transfer 
resistance cannot be neglected although this resistance 
is only significant for the initial period of time 12. 
         

Table 1 :   The parameters and correlation coefficients for the removal MV dye on BGA 
 
 
 
 
 
 
 
 
 
 
 
 
 

b)

  

Elovich's equation

  
     

 

   
 

  

Values of desorption rate constant (β)

 

for the 
dye adsorption onto BGA were determined from the 
linear relation of straight line plot of ln t against qt shown 
in figure: 2 the data were fitted with a high correlation 
coefficient (Table: 1) for the removal of dye onto BGA 
(R2

 

=0.968 –

 

0.991).

 

This shows that the film diffusion is 
not the only rate controlling parameter. It concluded that 
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Concentration of dye 

solution

mg/L

Intraparticle diffusion  rate 

constant
Elovich rateconstant

Kp

x 
 10-3

R2 Desorption 

constant [β]

x  103

R2

60

80

100

120

1.3

1.23

3.6

4.1

0.954

0.957

0.976

0.986

2.174

2.304

0.762

0.673

0.981

0.975

0.991

0.968

Values of R 2 = 0.954 – 0.986 give an idea about 
the successfulness of the process. The increase of Kp 
with the increase of MV dye initial concentration shows 
the thickness of the boundary layer and the constant 
diffusion   of  the   dye   onto BGA .   The   diffusion 

Elovich's equation 13 is given as:  dqt/dt =α ex (-β
qt) Where qt is the amount of dye adsorbed at time t, α is 
the initial adsorption rate (mg/g min) and β is the 
desorption constant (g/mg). After integration and 
applying boundary conditions, t = 0 to t and q = 0 to qe;
after integration the above equation becomes: q t =  β ln
(αβ) + ln t 

the film and pores diffusion were carried out on the 
surface of BGA adsorbent.  



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IV.

 

Conclusion

 

 

Adsorption of MV onto BGA was best fitted by 
the first order model confirmed by kinetic models. 
Mechanism of adsorption is probably a combination of 
external mass transfer

 

and intra-particle diffusion. A 
comparison of these values with the one obtained in this 
study shows that Blue Green Algae used in this research 
exhibited a higher capacity for MV adsorption from 
aqueous solutions. Using waste biomass for preparing 
new biosorbents is particularly advantageous. Blue 
Green Algae are recognized as a promising class of 
low-cost adsorbents for the removal of colour from 
aqueous waste solutions. The application of the 
adsorption of Methyl Violet dye by using BGA adsorbent 
will proved its efficiency in wastewater treatment 
applications.
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Synthesis of Water-Soluble Single-Walled Nanotubes by 
Functionalization via Esterification           

By Javad Azizian, Mahdieh Entezari, Shahab Zomorodbakhsh 
 & Abolghasem Shameli 

Islamic Azad University, Tehran, Iran        

Abstract - Water soluble compoundes were attached to single-walled carbon nanotubes 
(SWNTs) to form watersoluble nano dyes. functionalized SWNTs were then characterized by 
Fourier Transform Infrared spectroscopy (FT-IR), Raman spectroscopy, scanning electron 
microscopy (SEM) and UV analysis. The product can be dissolved in water and High-resolution 
transmission electron microscope images showed that the SWNTs were efficiently functionalized, 
thus the p-stacking interaction between aromatic rings and COOH of SWNTs was considered 
responsible for the high solubility and High transmission electron in singlewall nanotubes.  
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  recorded on a UV-Visible spec-trometer (GBC Cintra 20, 
Victoria, Australia),     spectrum was recorded on 
Bruker DRX-300 Avance spectrometer at solution in 
CDCl3

 

using TMS as internal standard. SEM was used to 
study the morphology of the SWNTs. SEM 
measurement was carried out on the XL30 electron 
microscope (Philips, Amsterdam, Netherlands).

 

 

Preparation of (E)-4-(2-phenyldiazenyl)-3-hydroxy

 

-
naphthalene-2-sulfonic acid

 

Azo salt 2 was prepared by adding HCl /NaNO2

 

to aniline 1 at 0 ○C. This salt was coupled to β-naphthol 
3 and produced azo compound 4, The product and 
concentrated sulfuric acid heated at 70°C for three 
hours. Boiling water bath replaced by an ice bath. Then 
the mixture filtered and washed with

 

alcohol to produce 
compound 5 [19, 21].
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Figure 1

 

: 

 

Synthesis route of (E)-4-(2-phenyldiazenyl)-3-
hydroxynaphthalene-2-sulfonic acid

 

 

 

b)

 

Preparation of 3–hydroxy –4 –nitrosonaphthalene–
2–sulfonic acid
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870 FT- I R  spectrometer (Thermo Nicolet, Madison, WI).
FT-Raman spectra were recorded on 960 ES 
spectrometer (Thermo Nicolet), UV-visible spectra were 

c) Preparation of SWNT–(E)-4-(2-phenyldiazenyl)-3-hy-
droxynaphthalene-2-sulfonic acid and SWNT-3–hyd-
roxy –4 –nitrosonaphthalene–2–sulfonic acid

Abstract - Water soluble compoundes were attached to 
single-walled carbon nanotubes (SWNTs) to form water-
soluble nano dyes. functionalized SWNTs were then 
characterized by Fourier Transform Infrared spectroscopy (FT-
IR), Raman spectroscopy, scanning electron microscopy 
(SEM) and UV analysis. The product can be dissolved in 
water and High-resolution transmission electron microscope 
images showed that the SWNTs were efficiently 
functionalized, thus the p-stacking interaction between 
aromatic rings and COOH of SWNTs was considered 
responsible for the high solubility and High transmission 
electron in singlewall nanotubes.

he discovery of carbon nanotubes (CN) and the 
prospect of developing novel carbon-based 
nanomaterials has excited worldwide interest 

among researchers [1, 2]. Single-walled carbon 
nanotubes (SWNTs) have drawn much attention 
because of their unique structural, electronic, 
mechanical and optical properties and the potential 
applications in nanotechnologies [3]. Organic dyes and 
pigmentes have a group as their chromophore such as 
N=N, N=O or SO3H [4]. The synthesis of water-soluble 
carbon nanotubes is an important topic because such 
materials have potential applications in water base 
systems such as polymers [5-15] crown ethers [16] 
glucosamines [17] and diazo dyes [18]. Like 
halogenation and nitration, sulfonation is of the greatest 
importance in dye manufacture. Most of the water 
soluble dyes owe their solubility to the presence of 
sulfonic acid groups. In this paper we present a simple 
route for sulfonation of organic compoundes[19], and 
then the products were successfully attached to SWNT–
COOH via esterification method. 

T

All reagents and solvents were obtained from 
Merck Chemical Inc. and SWNT–COOH (90% purity, 1 –
2 nm) were purchased and used as received. The FT-IR
spectrum  was  recorded  using  KBr  tablets on a Nexus 

HNMR

Redish: Orange, power: (85%), mp=120-1220C 
(decomp), IR(KBr,cm-1), 3400 broad (OH, SO3H), 2820 
(C-H), 1571-1390 (NO2), 1623 (N=N), 1180 (S=O),740 (S-
O). 1HNMR(300MHz,CDCl3) δ: 6.44-8.96 (m,H Aromatic), 
9.12(1H, S, OH), 10.83(1H, S, OH), 13.16(1H, S, OH). 

A mixture of 1.5 gr of α-nitroso-β-naphthol [21] 
and 1.5 mL of concentrated sulfuric acid heated at 70°C 
for three hours. Boiling water bath replaced by an ice 
bath. Then the mixture filtered and washed with water. 
The product was obtained as brown powder (62%), mp 

 

a)

=225-227°C. IR (KBr) 3200 (SO3H), 3174 (OH), 1644 
(C=C), 1480 (NO), 1214 (S=O) cm-1. 1HNMR (500.1 MHz, 
CDCl3) δ: 7.4-8.1(m, Ar), 8.73,8.70 (2H, 2 OH). 

30 mg of SWNT–COOH were sonicated in 30 
mL of N,N-dimethyl formamide (DMF) for 35 minutes to 
give a homogeneous suspension. Compounds 4 and 6 
were added to the SWNT suspension at 0°C. Any 



 

 

  
 

 

mixture was stirred at 0°C for two hours and then 
triethylamine and HCl were added to the mixture. The 
reaction mixture was kept at room temperature for 7 
days (Figure 2). Finally, the final products 7 and 8 were 
filtered and washed thoroughly with DMF and acetone. 
Subsequently, the black solids were vacuum-dried at 
room temperature for 2 hours.

 6

SWNT-COOH

O

N
N

SO3H

DMF,

 

HCl

7

r.t,

 

7

 

day,

 

Et3N

CO

 

SWNT

OH

NO

SO3H

OH

N
N

SO3H
5

+ O

NO

SO3H

CO

 

SWNT

8

ph
ph

SWNT-COOH+
DMF,

 

HCl

r.t,

 

7

 

day,

 

Et3N

Figure 

 

2

 

: 

 

Synthesis route of modified SWNT-COOH

 

via 
esterification method

 

III

 

Results and Discussion

 

 

 

 

 

 

  
 

1700 cm-1

 

apparently corresponds to the stretching 
modes of      group [24]. Many of these vibrational 

 

 

 

 
 

 

radial breathing mode (R band) at 210 cm
-1 

depending 
on the diameter of nanotubes,  the D band at around 
1330 cm−1

 

and the G band at around 1500 cm−1

 

slightly
 changed.

 

In this research for

 

SWNT–(E)-4-(2-
phenyldiazenyl)-3-hydroxynaphthalene-2-sulfonic acid 
and SWNT-3–hydroxy –4 –nitrosonaphthalene–2–
sulfonic acid, we observed the radial breathing modes 
were suppressed and shifted to 214 and 219 cm-1 by the

 introduction of the SWNT–(E)-4-(2-phenyldiazenyl)-3-
hydroxynaphthalene-2-sulfonic acid and SWNT-3–
hydroxy –4 –nitrosonaphthalene–2–sulfonic acid 
respectively and an increase in

 

the ratio of intensities 
ID/IG, from 0.65

 

to 1.12 and from 0.65 to 1 respectively . 
This indicates an increased

 

disorder of the graphitic 
structure of the modified nanotubes, which shows that 
the

 

nanotubes were modified(see the supporting 
information)  [27-34].

 

More direct evidence for the functionalization of 
nanotubes is manifested by TEM images [35]. In Figure 
3, TEM images of A (SWNT–COOH)

 

and B (SWNT–(E)-
4-(2-phenyldiazenyl)-3-hydroxynaphthalene-2-sulfonic 
acid) and C (SWNT-3–hydroxy –4 –nitrosonaphthalene–
2–sulfonic acid) are shown.

 

It indicates that the A

 

has a 
smooth surface. The changes in the morphology for B 
and

 

C are remarkable (Figure3). It seems that the 
diameters of B and

 

C

 

are slightly increased in 
comparison to A.
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result of ester linkage formation. The band at around 
1111 cm-1 corresponds to the C-O stretching mode in 
esters, the peak at 1436 cm-1corresponds to the , 
the peak at 1183 cm−1 corresponds to the         in 
group. The peaks at 602 and 800 cm-1 are bands 
originating from the aromatic rings (see the supporting 
information) [26]. 

Raman spectra offer useful information 
concerning the slightly structural changes of  
especially the changes owing to significant sidewall 
modification. the characteristic peaks of  
tangential modes, namely the diameter dependent 

modes have been reported previously for functionalized 
SWCNTs [25]. In spectrum 3, the peak at 3363 cm-1 can

 

be assigned to CH stretching of aromatic rings, 
carbonyl peak in the spectrum 3 shift to 1716 cm-1 is a

 

Figure 3 : TEM images of (A) and (B) and (C)

The functionalization of SWNT can be confirmed 
by the UV-visible spectra shown UV spectra of SWNT–
COOH (A) and SWCNT-–(E)-4-(2-phenyldiazenyl)-3-
hydrox ynaphthalene-2-sulfonic acid (B) and SWNT-3–
hydroxy –4 – nitrosonaphthalene–2–sulfonic acid(C) 

were recorded as 1 mg in 1000 cc H2O, λmax and A

 

In spectrum FT-IR SWNT-COOH, the band at 
around 1637 cm-1 corresponds to the stretching mode 
of the C = C double bond that forms the framework of 
the carbon nanotube sidewall [22]. The peak at 1715 
and 3442 cm-1 apparently corresponds to the stretching 
modes of the carboxylic acid groups [23]. The two 
bands at around 2800–2900 cm-1 which are seen in tow 
spectrum are attributed to the CH stretching of SWNT–
COOH defects. In spectrum FT-IR SWNT–(E)-4-(2-
phenyldiazenyl)-3-hydroxynaphthalene-2-sulfonic acid, 
the peak at 1739 cm−1 can be attributed to the C=O
stretch of the ester. The peaks observed at 1557 and 
1353 cm−1 are corresponds to the NO2 group, while the 
peak at 1280 cm−1 corresponds to the S=O in SO3H
group, and the peak at 1118 cm−1 arises from the C−O
stretch   of   the   ester   group.   The   band   at  around 

N=N

N=O
S=O SO3H

SWNTs,

SWNTs,

(Absorbance) summarized in Table 1. The increase of  λ
max in B and C were assigned to transmission electron of 
π          π٭in N=N and N=O in water soluble pigments
(see the supporting information).



 

 

    

  
 

  

 
 

 
 

Name

 

λ

 

max

 

(nm)

 

A

 

A

 

202

 

0.154

 

B

 

432

 

0.056

 

C

 

235

 

0.252

 

Table 1:

 

λ

 

max  and A of SWNT–COOH (A) and SWCNT–
(E)-4-(2-phenyldiazenyl)-3-hydroxynaphthalene-2-

sulfonic acid (B) and SWNT-3–hydroxy –4 –
nitrosonaphthalene–2–sulfonic acid(C)

 

The chemistry of nanotubes offers considerable 
scope for development of functional materials, 
structures and devices based on SWNTs. A detailed 
methodology for the modification and functionalization 
of single walled carbon nanotube via esterification has 
been presented. We have introduced water soluble 
pigments on the surface of nanotubes. The 
functionalized SWNTs was demonstrated by SEM 
images, FT-IR, Raman spectroscopy and UV analysis, 
the results show successful functional groups.
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I. Introduction 
ith the increasing application of rare earth 
metals in a variety of fields, rare earth ions 
continually intrude into general environment and 

further into the bodies of plants, animals and human 
beings. It is therefore of significance to investigate the 
physiological action and long-term effect of rare earth 
ion on biological bodies. Various studies have shown 
that Schiff bases derived from Salicylaldehyde and its 
derivatives have considerable biological importance 
partly because such ligands have many donor atoms (N, 
0) and are analogous to biological environment to some 
extent. They have been widely used in the fields of 
biology, pharmacology, catalysis, organic synthesis, 
chemical, analysis, and so on [1-4]. much attentions 
have been paid to these Schiff bases because of the 
stability of the ligands and various properties of their 
metal complexes [5-10]. 

As an important strategy for the formation of 1,2-
bifunctionalized chiral building blocks, the 
enantioselective ringopening of epoxides with different 
nucleophiles has attracted much attention from the 
organic chemists. A wide variety of nucleophiles, such 
as alcohols, phenols, carboxylic acids, amines,azide ions  
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In continuation of our work on enantioselective 
epoxidation [12–17] of non-functionalized olefins by 
chiral Co(II), Ni(II) and Cu(II) Schiff base complexes and 
in pursuit of better selectivity through electronic tuning in

 

the catalyst, we are reporting here the applying  catalyst 
in ring opening opexides.

  

II.

 

Experimental

 

All of the reagents were supplied by Merck and 
Fluka, and were employed without further purification. IR 
spectra were recorded on a Unicam Matson 1000 FT-IR 
paragon 1000 spectrophotometer. 1H NMR spectra of 
the ligand and the complex were recorded on a Bruker 
FT-NMR 500 MHz spectrometer using CDCl3 and 
(CD3)2SO as solvents. The electronic spectra were 
recorded on a CARY 100 Bio UV–Vis spectrophotometer. 

 
 

General Procedure For Synthesis of  2,2'-[1,2-
Ethandiyl

 

Bis

 

(nitrilopropelidene))]BIis(1-NAPHTHOL:

  

To the stirred solution of 1-(2-hydroxyznaphthal

 

en-3-yl)propan-1-one (4 mmol) in 5ml MeOH 
Ethylendiamine (2 mmol) was added at room 
temperature. The reaction was continued for 3.4 h. The 
progress of the reaction was monitored by TLC. After the 
reaction was completed, the brown oil was collected and 
dissolved in hot petroleum ether. After cooling pail yellow 
solid product was obtained. The precipitate was filtered 
off and washed with cold MeOH. The crude product was 
purified by recrystallization in ethanol and the pure Schiff 
base, 2,2'-[1,2-Ethandiyl bis(nitrilopropelidene))]bis(1-
naphthol) was obtained in 92% yield, m.p=196-198oC. 
The structure of the Schiff base was confirmed by 
physical and spectroscopic methods.
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 thiols, cyanide  ions  and halide ions are utilized in
the aforementioned reaction[11].
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Scheme 3 : nthesis iodohydrin with catalyst Schiff base 
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2,2'-[1,2 - Ethandiylbis (nitrilopropelidene)] bis  (1-
naphthol) (3a): Pail yellow, M.P=196-198 0C , IR(KBr)/ ν
(cm-1): 3550-3300 (OH), 1600 ( C=N), 1540 (C=C, Ar), 1H
NMR/CDCl3 δ p.p.m;  1.2-1.6(6H, t, J=7.2), 3(4H, dd, 
J=7.2) ,4.2 (4H, s)7-8.4 (10H ,m), 8.6 (2H, d), 16.8( 2H, s), 
λmax: 322 nm.

2,2'-[1,3-propandiyl is (nitrilopropelidene)] bisui 
(1-naphthol) (3b): Pail yellow, M.P=196-198 0C , IR(KBr)/
ν (cm-1): 3250-3550(OH), 160 ( C=N), 1540 (C=C, Ar), 1H 
NMR/CDCl3 δ p.p.m;  1.2-1.6(10H, m), 3 (4H, m) ,4.2 (4H,

s), 7-8.4 (10H ,m), 8.6 (2H, m), 16.8( 2H, s), λmax: 330 nm.
b) Preparation of the Complexes

Ethanolic solutions of metal acetate (0.025mol)
and schiff base (0.05mol) were mixed and the resulting 
mixture under conditions N2, until the metal Salen 
separated, which were then suction filtered, washed with 
ethanol and ether before dried in vacuum dessicator. 
The crystals were recrystallized from rectified sprit and 
dried (Mahaptra et al., 1977) (scheme1).

2,2'-[1,2-Ethandiylbis(nitrilopropelidene)]bis(1-naph
tholate) Copper(II) (4a): solid brown, M.P = 335 - 3370C
,IR (KBr)/ ν (cm-1): 1630 ( C=N), 1550 (C=C, Ar), λmax: 
318 nm
2,2'-[1,2-Ethandiylbis(nitrilopropelidene)]bis(1-naph
tholate) Cobalt(II) (4b): solid brown, M.P=337-33390C , 
IR (KBr)/ ν (cm-1): 1635 ( C=N), 1560 (C=C, Ar), λmax: 
320 nm
2.3.Synthesis bromohydrin by catalyst 2,2'-[1,2-
Ethandiylbis ( nitrilopropelidene ) ] bis ( 1 – naphtha –
olate) Cobalt(II)

Epoxide (1 mmol) in CH2Cl2 (5 mL) was added 

to     a     stirred    2,2'   -   [ 1, 2   - Ethandiyl bis ( nitrilo
propelidene)]bis(1-naphtholate)Cobalt(II) catalyst (0.05
mmol) in at room temperature. Next, a solution of 
elemental iodine (1 mmol) in CH2Cl2 (5 mL) was added 
portion-wise (15 min) to the above mixture. The progress 
of the reaction was monitored by TLC. After complete 
disappearance of the starting material, the reaction 
mixture was washed with 10% aqueous Na2S2O3 (2×10
mL) and water (2×10 mL). The aqueous layer was 
extracted with CH2Cl2 (2×10 mL).The combined organic 
layer was dried over anhydrous MgSO4 and evaporated 
to give crude alcohol–catalyst (scheme3).

1-Iodo-2-boutanol (99%): 1HNMR (CDCl3, 
300MHz) δ 0.95 (t, 3H, J=7.2Hz), 1.55-1.7 (m, 2H), 3.05-
3.25(m, 1H), 3.3-3.5 (m, 1H), 3.75-3.8(m, 1HNMR (CDCl3, 
300MHz) δ 2.50(br, 1H), 3.39-3.5 (m, 2H), 4.75(m, 1H), 
7.25-7.4(m, 5H);MS(EI) M/Z 248( M+); IR(KBr) 3398 , 
2960 cm-1 

1-Iodo-3-(4-methoxyphenyl)2-propanol (99%): 
pale yellow liquid, 1HNMR (CDCl3, 300MHz) δ 2.05(br, 
1H), 2.85(d, 2H, J=6.2, 9.2Hz), 3.25 (dd, 1H, J=4.8,9.2 
Hz), 3.35 (dd, 1H, J=3.8,9.2Hz), 3.6-3.75(m, 1H), 3.80(S, 
3H),6.85(d, 2H,J=8.2Hz), 7.15(d, 2H, J=8.2Hz); 
13CNMR (CDCl3,50Hz) δ 14.67, 41.66, 55.10, 71.62, 

Syn

Sy



 

 

 
 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 
 

 

(m,2H), 3.45-3.50 (m, 1H), 3.95-4.0 (m, 1H), 4.05-
4.10(m, 2H), 6.85(d, 2H, J=8.2 Hz), 7.15(d, 2H, J=8.2 
Hz); MS (EI) M/Z 312 (M+); IR(KBr) 3515 cm-1 

 

1-Iodo-3-phenoxy-2-propanol(97%): 1HNMR 
(CDCl3, 300MHz) δ

 

2.40(br, 1H), 3.30-3.55 (m, 2H), 3.8-
4.1(m, 3H), 6.75-7.0(m, 3H) 7.15-7.35(m,2H);MS(EI) M/Z 
278(M+); IR (KBr) 3500 , 2985 cm-1 .

 

III.

 

RESULT AND DISCUSSION

 

As shown in Scheme 1, when 2 mols 
heterocyclic ketone were treated with 1 mol diamine at 
room temperature, a pail yellow substance obtained with 
high yield. In this reaction, heterocyclic ketones have 
been applied and corresponding products were 
obtained. The results and conditions of the reactions are 
presented in Table 1.

 

As can be seen in our previously reported works 
on synthesis of Schiff bases from ortho-hydroxy 
aldehyde [14-16] and ortho-hydroxyl ketene, [16-17] the 
presence of hydroxyl group in ortho situation is 
accelerated condensation reaction. While, in used 
heterocyclic aldehydes, with respect to absence of o-
hydroxy group, the corresponding Schiff bases were 
obtained in high yields and appropriate reaction times 
(Table 1, Entries 1, 2).

 

Table 1

 

: 

 

Preparation of

 

Schiff base containing heterocyclic rings through two component reaction

 

Entry

 

Schiff base

 

complex

 

Time(min) [(a= Schiff base)       

 

complex( b= Cu c= Co d=Ni)]

 

Yielda (%)

 

1

 

OH HO

N N

(CH2)2

 

O O

N N

(CH2)2

M

 

a=10

 

b=20

 

c=20

 

d=20

 

a=93

 

b=95

 

c=95

 

d=95

 

2

 

OH HO

N N

(CH2)3

 

O O

N N

(CH2)3

M

 

a=20

 

b=30

 

c=30

 

d=30

 

a=95

 

b=90

 

c=90

 

d=85

 

3

 

OH HO

N N

(CH2)6

 

O O

N N

(CH2)6

M

 

a=20

 

b=35

 

c=35

 

d=35

 

a=90

 

b=80

 

c=87

 

d=85

 

4

 

OH HO

N N

(CH2)7

 

O O

N N

(CH2)7

M

 

a=20

 

b=35

 

c=35

 

a=85

 

b=87

 

c=88
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113.92, 128.98, 130.12, 158.25;MS (EI) M/Z 292 (M+); 
IR(KBr) 3560, 3050, 2960 cm-1 

1-Iodo-3-(4-acetylphenoxy)2-propanol (99%):
yellow Solid, mp 68-700 C, 1HNMR (CDCl3, 300MHz) δ
2. 55(S, 3H), 3.30-350 (m,2H), 3.90-4.05 (m, 3H), 6.90(d,
2H,J=7.8Hz), 7.9(d, 2H,J=7.8Hz) ; 13CNMR (CDCl3,50Hz) 
δ 8.84, 26.21, 69.12, 70.15, 114.66, 130.64, 162.75, 196.96; 
MS (EI) M/Z 320 (M+); IR(KBr) 3460, 3020, 2970, 1710 
cm-1 

1-Iodo-3-(4-Cholorophenoxy)2-propanol (98%) :
1HNMR (CDCl3, 300MHz) δ 2.40 (br, 1H), 3.35-3.40 
(m,2H), 3.45-3.50 (m, 1H), 3.95-4.0 (m, 1H), 4.05-4.10(m, 
2H), 6.85(d, 2H, J=8.2 Hz), 7.15(d, 2H, J=8.2 Hz); MS (EI) 
M/Z 312 (M+); IR(KBr) 3515 cm-1

1-Iodo-3-phenoxy-2-propanol(97%): 1HNMR 
(CDCl3, 300MHz) δ 2.40(br, 1H), 3.30-3.55 (m, 2H), 3.8-
4.1(m, 3H), 6.75-7.0(m, 3H) 7.15-7.35(m,2H);MS(EI) M/Z 
278(M+); IR (KBr) 3500 , 2985 cm-1 .



 

 

d=35
 

d=88
 5

 
OH HO

N N

(CH2)9

 

O O

N N

(CH2)9

M

 

a=20
 b=40
 c=40
 d=40
 

a=85
 b=75
 c=75
 d=75
 6

 
OH HO

N N

 

O O

N N
M

 

a=30
 b=20
 c=20
 d=20
 

a=85
 b=80
 c=87
 d=85
 7

 

OH HO

N N

H
N

 

O O

N N

H
N

M

 

a=30
 b=60
 c=60
 d=60
 

a=85
 b=80
 c=75
 d=78
 

aIsolated product yields
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Table 2 : Amount of catalyst in ring opening epoxide

Entry Complex 
Schiff 
base

Yielda 
(%)

Entry Complex 
Schiff 
base

Yielda 
(%)

Entry Comple
x Schiff 
base

Yielda 
(%)

1 4a 40 8 4h 15   15            4q    10
2 4b 70 9 4k 10   16            4r      5
3 4c 25 10 4l 10   17            4s     5
4 4d 30 11 4m 20   18            4t                   10
5 4e 15 12 4n 10   19            4w     5

6 4f 20 13 4o 10   20            4x     5
7 4g 10 14 4p 10   21            4y     5

aIsolated product yields

Then in this article, we report ring opening styrene oxide with amount deferent of catalyst 4b, that the results of 
reaction showing in table 4.

Table 3 : Cleavage styrene oxide with amount deferent of catalyst 4b

Entry Complex 
4b (% mol)

Yielda 
(%)

Entry Complex 
4b (% mol)

Yielda 
(%)

Entry Complex 
4b (mol)

Yielda 
(%)

1 1 70 4 4 90 7 7    100
2 2 75 5 5 98 8 10 100
3 3 80 6 6 98 9 15 100

aIsolated product yields

All the new, potentially hexadentate Schiff base 
ligands were cleanly synthesized in 1-1.5 minutes and 
>80% yield according to elemental analyses and 1H and 
13C NMR analyses of the bulk products after 
recrystallization from ethanol (Table 1). Their structures 
are supported by the absence from their IR spectra of 
the carbonyl and primary amine bands of the reagents, 
and the presence of a Schiff base ν(C=N) band in the 
1631-1652 cm-1 region; the alkyl C–H stretching 
vibrations appear in the 2800–2900 cm−1 region. In the 
1H NMR spectra, the azomethine protons appear at δ=
8.22–8.73 ppm and the aromatic ring protons at δ = 6.5-
8.4 ppm.

In conjunction with ongoing work in our 
laboratory on the synthesis and formation of complex 
heterocyclic compounds containing donor nitrogen 
atoms, with neutral molecules such as bromine, we 
found out that 2,2'-[1,2-Ethandiylbis (nitrilopro peli
dene)]bis(1-naphth-olate) Cobalt(II) with frame nano 
efficiently catalyzed the addition of elemental bromine to 
epoxides under mild reaction conditions with high 
regioselectivity (Scheme 3).

In this study, we wish to report the results of the 
reactions of some styrene oxide with elemental bromine 
in the presence of a sub-stoichiometric 0.01 mmol 
amount of catalyst Schiff base (Scheme 3, Table 2).



 

 

  

 

 
 

 

 
 

 

 
 

         
         
          
         
         

          
          

 

 

  

 
  

 
  

 
  

         
         
         

 

The crude products were purified on a column 
of silica gel. The solvent was

 

evaporated and pure 
iodohydrin was obtained.

 

The iodohydrins obtained 
throughout this procedure were identified by 
comparison, where possible, with authentic samples 
prepared in accordance with literature procedures.

 

IV.

 

CONCLUSION 

 

In conclusion, this new method appears to be 
highly competitive with the other methods reported in 
the literature. The reaction occurs in neutral and mild 
conditions on the acid-sensitive substrates and vicinal 
iodohydrins were obtained in high yields and 
regioselectivity. In addition, in comparison with our 
previous methods,

 

2,2'-[1,2-Ethandiylbis

 

(nitrilo

 

pro

 

peli-

 

dene)] bis(1-naphtholate) Cobalt(II) is cheaper, less step 
need for preparation, and overall yield is higher
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 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 
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3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
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Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 
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instructions. 

                   

VI

© Copyright by Global Journals Inc.(US)| Guidelines Handbook



 

 
 

 
 

 
 

To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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complete and return a color work agreement form before your paper can be published. 

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE 

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 6.1 Proof Corrections 

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
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Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 
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Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 6.4 Author Material Archive Policy 

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
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possible. 

 6.5 Offprint and Extra Copies 

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 
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the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 

choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 

to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 

data of that subject. Sometimes, detailed information plays a vital role, instead of short information. 

 

 

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 

They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 

think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 

automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 

logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 

have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 

supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 

have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 

research paper. From the internet library you can download books. If you have all required books make important reading selecting and 

analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 

not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 

mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 

always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 

either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 

and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 

diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 

if study is relevant to science then use of quotes is not preferable.  
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 

tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 

confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 

possible that evaluator has already seen it or maybe it is outdated version.  

18.
 
Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 

suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 

target. 

 20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 

good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 

sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 

word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 

sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 

language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 

changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 

records. 

 22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 

will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 

an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 

trouble. 

 25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 

then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 

improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 

several ideas, which will be helpful for your research. 

29.

 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

 30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 

descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 

irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 

NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be 
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 

Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 

evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 

be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 

necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 

to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 

measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 

study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 

extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 

be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 

essential because it serves to highlight your research paper and bring to light all necessary aspects in your research. 

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING 

Key points to remember:  

 Submit all work in its final form. 

 Write your paper in the form, which is presented in the guidelines using the template. 

 Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 

submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 

study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 

show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 

that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 

of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 

of prior workings. 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 

and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

 
To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

 
Insertion a title at the foot of a page with the subsequent text on the next page 
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 Separating a table/chart or figure - impound each figure/table to a single page 

 Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 
Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 

lines. It should include the name(s) and address (es) of all authors. 

 
Abstract:  

 
The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--

must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 

at this point. 

 
An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 

the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

 
Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 

Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 

maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to                    
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 

more than one ruling each.  

 Reason of the study - theory, overall issue, purpose 

 Fundamental goal 

 To the point depiction of the research 

 Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 

 Significant conclusions or questions that track from the research(es) 

Approach: 

 
Single section, and succinct 

 
As a outline of job done, it is always written in past tense 

 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 

 
Center on shortening results - bound background information to a verdict or two, if completely necessary 

 
What you account in an conceptual must be regular with what you reported in the manuscript 

 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

 
Explain the value (significance) of the study  

 
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 

 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 

 
Very for a short time explain the tentative propose and how it skilled the declared objectives. 

Approach: 

 
Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  

 
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a 
least of four paragraphs. 

 
Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 

 
Shape the theory/purpose specifically - do not take a broad view. 

 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

 This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be 
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic                  
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 
 
Materials: 

 Explain materials individually only if the study is so complex that it saves liberty this way. 

 Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  

 Do not take in frequently found. 

 If use of a definite type of tools. 

 Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 

 
Describe the method entirely 

 
To be succinct, present methods under headings dedicated to specific dealings or groups of measures 

 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  

 
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

 
It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 

 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

 
Resources and methods are not a set of information. 

 
Skip all descriptive information and surroundings - save it for the argument. 

 
Leave out information that is immaterial to a third party. 

Results: 
 

 The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 Content 

 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  

 

In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 

 

Present a background, such as by describing the question that was addressed by creation an exacting study.

 

 

Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 

 

Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 
What to stay away from 

 

Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 

 

Not at all, take in raw data or intermediate calculations in a research manuscript. 
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Do not present the similar data more than once. 

Manuscript should complement any figures or tables, not duplicate the identical information. 

Never confuse figures with tables - there is a difference. 
Approach 

As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.

Put figures and tables, appropriately numbered, in order at the end of the report  

If you desire, you may place your figures and tables properly within the text of your results part. 
Figures and tables 

If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 

Despite of position, each figure must be numbered one after the other and complete with subtitle  

In spite of position, each table must be titled, numbered one after the other and complete with heading 

All figure and table must be adequately complete that it could situate on its own, divide from text 
Discussion:  

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 

Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  

You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 

Give details all of your remarks as much as possible, focus on mechanisms. 

Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 

Try to present substitute explanations if sensible alternatives be present. 

One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 

Recommendations for detailed papers will offer supplementary suggestions.
Approach:  

When you refer to information, differentiate data generated by your own studies from available information 

Submit to work done by specific persons (including you) in past tense.  

Submit to generally acknowledged facts and main beliefs in present tense.  

ADMINISTRATION RULES LISTED BEFORE  
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US) 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.  
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 

To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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F
 

Fluorescence
 
· 2, 3, 4, 14, 27
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· 1, 2, 4, 6, 8, 10, 14
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· 28
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· 4, 14
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· 33, 39
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· 1, 32, 33, 35, 37, 39
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