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a b s t r a c t 

The data in this article present the effective parameters of 

experimental ultrasonication process on the dispersion sta- 

bility of graphene nanoplatelets (GNPs) grafted with a nat- 

ural polymer of Gum Arabic (GA). These datasets are sup- 

porting the article “Natural Polymer Non-Covalently Grafted 

Graphene Nanoplatelets for Improved Oil Recovery Process: A 

Micromodel Evaluation” [1] . The datasets were gained during 

experiments conducted at various dwell time (30, 60, 90 and 

120 min) at constant power amplitude (60%) of sonication 

for preparing the stable GA-GNP/brine solutions aiming cost- 

effective and green agent solution for chemical enhanced oil 

recovery (C-EOR). The GA-GNPs dispersion data was verified 

using particle size analyser and UV–Vis measurements. The 

optimized time and power amplitude parameters of the son- 

ication process were utilized for preparing stabilized samples 

of GA grafted GNPs in regarding to research work on Natural 

Polymer Non-Covalently Grafted Graphene Nanoplatelets for 

EOR. The dispersion stability of GA-GNPs nanofluids at reser- 

voir conditions of high salinity and high temperatures (HSHT) 
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was further demonstrated in the measured data through the 

sedimentation of nanoparticles. 

© 2020 The Authors. Published by Elsevier Inc. 
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( http://creativecommons.org/licenses/by/4.0/ ) 

S

V

 

 

 

 

 

 

pecifications Table 

Subject Materials Engineering/ Nanotechnology. 

Specific subject area Enhanced Oil Recovery/Dispersion stability. 

Type of data Tables 

Graphs 

How data were acquired Experimental dataset have been acquired using: 

• Probe sonicator (Ultrasonic processor, VCX 750 Watt, USA), 

• Particle size analyzer (Zeta sizer Nano ZS, Malvern, UK), and 

• UV–Vis spectrophotometer (UV-180 0 & 190 0 Shimadzu, Japan). 

Data format Raw 

Parameters for data collection 

• Functionalization of GNPs was carried out by adding 1 g of GNPs with 0.5 g 

of natural polymer GA in 100 ml of deionized water via simple, direct and 

environmentally green technique through ultrasonication process. 

• Samples of nanofluid dispersed at fixed power amplitude, of 60% and 

different time of sonication. 

Description of data collection 

• The colloidal stability of nanofluid samples was analysed via optical 

characterization using UV–Vis spectrophotometer and suspension particle 

size measurements. 

• The experimental results of optical absorbance and average particle size 

measurements were collected directly and converted to excel datasheets 

without further processing. Meaning that the optical absorbance and 

average particle size results are raw experimental data. 

Data source location Advanced Fluid Dynamic Research Lab, Mechanical Engineering Department, 

Universiti Teknologi PETRONAS, 32,610 Bandar Seri Iskandar, Perak, Malaysia. 

Data accessibility Data is with this article. 

Related research article Sinan S. Hamdi, Hussain H. Al-Kayiem and Ali S. Muhsan, Natural Polymer 

Non-Covalently Grafted Graphene Nanoplatelets for Improved Oil Recovery 

Process: A Micromodel Evaluation. Journal of Moleculer Liquids. 2020. 

https://doi.org/10.1016/j.molliq.2020.113076 

alue of the Data 

• The data involved the effective parameters of an ultrasonication processto achieve successful

dispersion stability of the functionalized graphene nanosheets at oil reservoir conditions of

HSHT. 

• The introduced data shows theexceptional dispersion stability for a long period of time

through cost-effective and green technique-based GNPs grafted with a natural polymer of

Gum Arabic. 

• The data could be utilized as a reference to investigate the colloidal stability of different

nanocarbon based fluids for a long period of time at harsh conditions for thermofluidic ap-

plications. 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.molliq.2020.113076
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Fig. 1. UV–Vis profile of grafted GA-GNPs nanofluid in high salinity solution (30 g/L) as function of (a) different period 

of time (b) various temperature (30, 50, 70 and 90 °C) for 1 day. 

 

 

 

 

 

 

 

 

 

 

 

1. Data Description 

Various methods have been established to disperse GNPs in water-based solutions such as

surfactant-based dispersion, physical and chemical functionalization and sonication to overcome

this limitation [2–4] . Despite their success in low salinity mediums at room temperature, short

term stability followed by re-agglomeration and precipitation of GNPs were commonly observed

at high salinity solutions and high temperature conditions (HSHT) [5] . The data presented in this

paper the dispersibility of the prepared GA-GNPs at optimized parameters for long period of

time in high salinity brine (30 g/L) under various temperatures (30–90 °C) in Fig. 1 . Furthermore,

the impact of sonication parameters (time and amplitude) on the dispersion stability of GNPs

grafted with GA were evaluated as a function of effective particle size and high dispersibility,

Fig. 2 . 

2. Experimental design, materials, and methods 

The GNPs powder has been used in this study as a raw material with particle size of less

than 2 μm and thickness of few nanometers, average specific surface area of 750 m 

2 /g, and pu-
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Fig. 2. Effect of sonication parameter on functionalized graphene nanoplatelets size and dispersibility with GA (a, b) 

Sonication time at 60% power amplitude, (c, d) Sonication power at maximum time 120 min. 
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rity of 99.5%. The GNPs powder was purchased form Sigma Aldrich. The fine powder of natural

polymer, GA, was procured from the local markets in Malaysia and utilized as an exfoliation sol-

vent. The nanofluid samples used for optimizing the effective sonication parameters have been

prepared by dispersing 1 g of GNPs and 0.5 g of GA dissolved in 100 mL of deionized water for

different sonication time (30, 60, 90 and 120 min) at specific power amplitude of 60%. After that,

5 mL of each solution was diluted by 10 times to be detectable and measurable sample with the

principle of operation for particle size analyser and UV–Vis spectrophotometry. The colloidal

stability of the prepared nanofluids was evaluated via UV–Vis spectrometer analysis based on

an optical absorbance of GNPs suspended in GA solution at the operating range of wavelength

(20 0–80 0 nm) was used. Meanwhile, the UV–Vis technique was performed for further confirma-

tion of GA-GNPs dispersion stability in high salinity under elevated temperatures. The hydrody-

namic particle size of diluted nanofluids was measured by utilizing the dynamic light scattering

(DLS) principle. The GA-GNPs powder and nanofluids have prepared based on the optimized pa-

rameters of ultrasonication process are characterized and discussed in the related research work.
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