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Abstract:
In this study, wheat straw graphite WSGt: B2 was prepared by burning ground 

straw in an oven at (30-700) °C. Then WSRGO: B4 reduced graphene oxide was pre-
pared by microwave by reducing the prepared carbon nanotube by Hummer method 
by adding an appropriate amount of it in a ceramic jar, then inserting it into the mi-
crowave at a temperature of 500 ° C for 3 minutes. The prepared nanocomposites 
were diagnosed by physical processes such as melting point as well as spectroscopic 
methods such as Infrared Spectra (FT-IR), Atomic Force Microscopy (AFM), Scanning 
Electron Microscopy (SEM) and diffraction X-ray. According to the findings, there are 
visible variances in the number of layers in nanoparticles. A low value indicates the 
existence of cavities inside the nanoparticles. The number of layers between nano-
composites increases. It was discovered that the link between the grain size peaks D 
and the number of layers and the distances between them is not necessarily straight-
forward. This is due to differences in the additive compositions on the plates.  

Keywords: Nanoparticles, Graphene oxide nanoparticles, Wheat straw, Hummer 
method .

توليف وتوصيف جزيئات الجرافيت النانوية وجزيئات نانوية منخفضة 
من أكسيد الجرافيت المشتقة من قش القمح

بان داوود صالح 1       ،        غزوان عبدالوهاب2        ،            صفاء محمد راشد3
1 قسم الكيمياء - كلية التربية للبنات - جامعة تكريت. صلاح الدين - العراق.

2 قسم الكيمياء - كلية التربية للعلوم الصرفة - جامعة تكريت. صلاح الدين – العراق.
3 قسم الهندسة الكيميائية ـ كلية الهندسة ـ جامعة تكريت. صلاح الدين – العراق.

الخلاصة: 

WSGt: B2 بحرق قش مطحون في فرن عند )30-700(  القمح  الدراسة تم تحضير جرافيت قش  في هذه 
درجة مئوية. بعد ذلك تم تحضير WSRGO: B4 أكسيد الجرافين المختزل بواسطة الميكروويف عن طريق تقليل 
إدخاله في  ثم   ، منه في وعاء خزفي  مناسبة  كمية  إضافة  هامر عن طريق  بطريقة  المحضر  النانوي  الكربون  أنبوب 
الميكروويف عند درجة حرارة 500 درجة مئوية ولمدة 3 دقائق. تم تشخيص المركبات النانوية المحضرة من خلال 
 ، FT-IR العمليات الفيزيائية مثل نقطة الانصهار وكذلك طرق التحليل الطيفي مثل أطياف الأشعة تحت الحمراء
مجهر القوة الذرية AFM ، الفحص المجهري الإلكتروني SEM وكذلك الحيود بالأشعة السينية. وفقًا للنتائج ، هناك 
اختلافات واضحة في عدد طبقات الجسيمات النانوية. تشير القيمة المنخفضة إلى وجود تجاويف داخل الجسيمات 
D وعدد  الحبيبات  بين قمم حجم  الارتباط  أن  اكتشاف  تم  النانوية.  المركبات  بين  الطبقات  يزداد عدد  النانوية. 

الطبقات والمسافات بينها ليس بالضرورة مباشًرا. هذا بسبب الاختلافات في التراكيب المضافة على اللوحات.
الكلمات المفتاحية: الجسيمات النانوية ، الجسيمات النانوية من أكسيد الجرافين ، قش القمح ، طريقة هامر.
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1.Introduction 
Wheat straw is the finest bioethanol, 

biogas, and bio-hydrogen feedstock 
for bio refineries since it is renewable, 
widely dispersed, and inexpensive [1]. 
It is ecologically friendly and safe to 
consume. It is a low-cost substrate and 
a natural source of biofuels, and it con-
tains anti-inflammatory, antibacterial, 
anti-arterial, anti-allergic, antioxidant, 
and anticoagulant properties. Nano-
materials are split into two catego-
ries [2]. One is from top to bottom, in 
which the initial (extensive) substance 
is gradually broken down until it reach-
es the nanoscale [3]. Light drilling, 
cutting, grinding, and fragmentation 
are utilized to accomplish this [4]. 
Two-dimensional flat sheets of graph-
ite [5]. These sheets have a thickness 
of one carbon atom in diameter. The 
graphene form (sp2) represents the 
hybridization process between carbon 
atoms [6]. In the case of graphene ox-
ide, the hybridization between carbon 
atoms is in the state (sp3), which in-
volves attaching each carbon atom to 
four nearby carbon atoms to create a 
tetrahedral vertex [7]. In the case of 
the arrangement (sp2), each carbon 
atom has three carbon atoms adjacent 
to it [8]. Thus, it will be a geometrical 
shape of six atoms linked, forming a 
ring. All plates have this hybridization 
(sp2). Because nanographene has the 
feature of electrical conductivity [9], 
other nanographene of different sorts 
has double bonds in specific bond-
ing locations. It is dubbed super car-

bon because it has a high conductiv-
ity relative to all other nanomaterials 
and non-nano materials, which is even 
more significant than the conductiv-
ity of metals. It also has high optical 
transparency [10]. It’s a thick carbon-
based atomic sheet with hexagonal lat-
tice sheets. The extensive use of gra-
phene favors its high area, chemical 
stability, and electrical qualities [11]. 
Carbon-based graphene is renowned 
as the lightest and most powerful of 
materials. As a result, graphene pos-
sesses remarkable physical, chemical, 
mechanical, thermal, and optical char-
acteristics, opening up many uses [12]. 
The graphene oxide is made from gra-
phene, and the approach is an ecologi-
cally friendly modification of the Hum-
mer process. Graphene, not graphite 
particles, is the carbon source. Many 
safety and health issues are alleviated 
by toxic gases such as NO2/N2O4 [13]. 
As a result, as compared to tradition-
al approaches, the response time is 
lowered [14]. Because graphene has a 
greater surface area per volume, the 
oxidized groups are spread quickly and 
uniformly over the graphene network, 
reducing the need for further sonica-
tion procedures to separate the layers 
[15].

2. Procedure 
 2.1. Chemicals used:  
All chemicals used in this work were 

purchased from BDH, Aldrich and Fluka 
companies and were used without fur-
ther purification.
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2.2. Devices used: 
The FT-IR spectra were captured us-

ing a Shimadzu FT-IR 8400S spectropho-
tometer with a (400-4000) cm-1 by KBr 
disc. (AFM) Atomic Force Microscopy Use 
the device (AFM icon. Bruke Q600 US) at 
Kashan University - Iran. Scanning Electron 
Microscopy (SEM) device (Czech Repub-
lic/ Belsorp Mini II/ TE SCAN) was used 
at Kashan University - Iran. X-ray diffrac-
tion device Using (Shimadzu-XRD-6000) 
Kashan University - Iran. Microwave oven 
rated voltage AC220-2240 and rated fre-
quency 50Hz 

2.3. Methods for The Preparation 
of Nanoparticles

2.3.1. Preparation of wheat straw 
kraft WSGt: B2 [16,17]:

The preparation process included 
two steps:

First: The process of preparing the 
Wheat Straw WSt: B1: 1 gm of wheat 
stalks were collected and washed sev-
eral times (3x50 ml distilled water) 
to remove silica (dust) and other sus-
pended contaminants, then dried in 
the shade, at a temperature 35 °C, and 

until the weight was stable, then it was 
ground and used for the study, and this 
step was repeated several times until a 
sufficient quantity was formed for all 
subsequent experiments.

Second: Preparation of wheat straw 
graphite WSGt: B2: I put an appropriate 
amount of crushed wheat straw stalks 
in a small ceramic pot and put the 
pulp in the middle of a larger ceramic 
pot. I filled the space between the two 
puddings with a sufficient amount of 
graphite flour, which was plasticized 
(heated) to the point of combustion) 
in a burning furnace at a gradual rising 
temperature from (30-700) 0C for one 
(1) hour, as shown in figure (1).

2.3.2. Microwave preparation of re-
duced graphene oxide WSRGO: B4 [18, 
19]:

Hummer WSGO reduced the pre-
pared Nano carbon: B3 method by add-
ing an appropriate amount of it in a 
ceramic jar and then inserted into the 
microwave at a temperature of 500 ° C 
for 3 minutes, and rated power input 
for 1150w and rated power output for 
700w.
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Figure (1): Scheme of the preparation stages of WSGt: B2 and WSRGO: B4
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3. Results and Discussion:

3.1. Discussion of the compound 
WSGt: B2:

Wheat straw graphite WSGt: B2 
was prepared by burning an appro-
priate amount of straw flour WS: B1 
in  an earthen pot at (30-700) 0 C for 
one hour, where the plates are formed 
through the following

suggested mechanism in figure 
(2).  When studying the infrared (IR) 
spectrum of the prepared compound 
[WSGt: B2], it was observed that a 
band appeared at a frequency (3321) 
cm-1 belonging to the alcoholic (OH) 
group. Absorption bands  appeared at 
the frequency (3020) cm-1 due to the 
stretching of the aromatic (CH) bond. 
The appearance  of two rounds at the 
frequency (2958, 2885) cm-1 belong-
ing to the aliphatic (CH) group, as well 
as the  appearance of an absorption 
band at the frequency (1718) cm-1 is 
due to the stretching of the carbonyl 
(C=O) ketogenic bond, and the appear-
ance of two absorption bands at the 
frequency (1593, 1494) cm-1 due to the 
stretching of the aromatic (C=C) bond, 
and the appearance of an absorption 
band at the frequency (1367-1100) cm-1 
belongs to a group (C-O), as shown in 
figure (3), as these bundles were close 
to  what is found in the literature [20-
24].

The X-ray spectrum of the com-
pound (WSGT: B2) showed an angle 
value of 2θ at 28.3867 with interlayer

distances d=3.14418, with a grain 
size of D=24.86 and several layers 

n=7.90667. It was noted that these
values are close to the literature 

[25, 26]. It is indicated in figure (3).
From the morphological FESEM im-

ages of the sample WSGt: B2, it was ob-
served that there were larger

cracks compared to WS: B1. With 
apparent gaps remaining b with a na-
no-thickness of the sheet c with

spherical structures of different siz-
es on the surfaced [27-30], as in figure 
(4).

Atomic force microscopy (AFM) im-
ages of the surface of the WSGt: B2 
material showed the presence of

apparent cracks in the plate a, some 
blunt elevations on the surface of the 
plate b with longitudinal

regularity of the formed plates c 
with the formation of divergent ves-
sels with heights up to 890 nm d,

and all the properties were close to 
the SEM images above [31], as in figure 
(5).

3.2. Discussion of the compound 
WSRGO: B4:

Compound WSRGO: B4 was pre-
pared from WSGO: B3 reduction by mi-
crowave irradiation: MWI at 500°C for 
3 minutes. The associated reduced gra-
phene oxide (WSGO: B3), accompanied 
by the orbital hybridization of carbon 
from sp3 to sp2, has been reduced. (O 
= 0%) for graphene oxide (WSGO: B3) 
in most cases, so reduced graphene 
oxide (WSRGO: B4) is defined as the 
reducing derivative of (WSGO: B3) [32] 
shown in figure (2).

When studying the infrared (IR) 
spectrum of the prepared compound 
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[WSRGO:B4], it was observed that a 
beam appeared at a frequency (3396) 
cm-1 belonging to the (OH) group, 
and a beam occurred at a frequency 
(3058) cm-1 belonging to the aromat-
ic (CH) group, and the appearance of 
two bands at frequency (2941, 2846) 
cm-1 belonging to the aliphatic (CH) 
group, and the appearance of an ab-
sorption band at a frequency (1720) 
cm-1 belonging to the carbonyl group 
(C=O) carboxylic, with the appearance 
of two absorption bands at the fre-
quency (1589, 1498) cm-1 due to the 
stretching of the aromatic (C=C) bond, 
as shown in figure (6), and these were 
the packages are similar to what is 
found in the literature [33,34].  

The X-ray spectrum of the com-
pound (WSRGO: B4) showed an angle 
value of 2θ at 23.37 with interlayer 
distances d=3.80357, a grain size of 
D=1.09, and several layers n= 0.28657. 

It was noted that these values are close 
to the literature [35], notes figure (6).

From the morphological FESEM im-
ages of the sample WSRGO: B4, two 
phenomena were observed, the first 
being the high flat equatorial surface 
of the a1-5 plates, with surface cracks 
remaining to a lesser degree com-
pared to in B3, spherical particles are 
collected on the surface to give anoth-
er type of carbon, which is fullerene, in 
a polymerized form on the surfaces of 
the plates b1-5, c with regular holes of 
close diameters d1,2 [36], notes figure 
(7).

The surface was studied using AFM 
of the compound WSRGO: B4, and the 
images showed chains of peaks a1-4 
with gaps adjacent to cracks a5-8 and 
peaks heights of up to 35 nm b, c with 
The appearance of equatorial d indi-
cates the heterogeneity of the sample 
[37], it is noted in figure (8).
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Figure (3): Infrared and X-ray spectrum of the matrix (WSGt : B2)

Figure (4): FESEM images of the matrix (WSGt: B2 )

(A) (B) (C) (D)

Figure (5): AFM images of the matrix (WSGt: B2)

Figure (6): Infrared and X-ray spectrum of the matrix (WSRGO : B4)
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Conclusions: The physical and spec-
troscopic measurements proved and 
confirmed the validity and accuracy of 
the structures of the prepared nano-
composites. Graphene oxide can be 
prepared by using the Hammer meth-
od. The increase in the number of lay-
ers is due to the different composition 
of each plate, as it does not have simi-
lar degrees of oxidation, which leads 
to the convergence of the leaves and 
an increase in their number. In con-
trast, the number began to decrease 
with the presence of decoration. The 
relationship is not always direct be-

tween the grain size peaks d and the 
number of layers nor the distances 
between them d, which is due to the 
difference in the composition of the 
materials added to the plates. Effec-
tive nanocomposites can be prepared 
in both applied and medical fields. The 
associated reduced graphene oxide 
(WSGO: B3), accompanied by the or-
bital hybridization of carbon from sp3 
to sp2, has been reduced. (O=0%) for 
graphene oxide (WSGO: B3) in most 
cases, so reduced graphene oxide (WS-
RGO: B4) is defined as the reducing de-
rivative of (WSGO: B3).

(A) (B) (C) (D)

Figure (7): FESEM images of the matrix (WSRGO: B4 )

Figure (8): AFM images of the matrix (WSRGO: B4)

(A) (B) (C) (D)
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