Chapter 5. Writing a scientific document

5.1. Writing the Introduction and the Abstract

5.1.1. How to Write an Effective Introduction?

a. Presenting the Context: Introduce the topic, highlight its importance, and provide general
background information.

Example: Water pollution caused by industrial activities has become a major environmental
concern worldwide. Among various pollutants, synthetic dyes are particularly problematic due to
their persistence and toxicity. However, limited research has focused on the use of natural clay as
an adsorbent for dye removal, particularly for malachite green.

b. Formulating the Research Question: Clearly state the problem your study addresses.
Example: Can natural clay effectively remove malachite green from aqueous solutions?

c. Stating the Objectives: Describe the main goal of the study and break it down into specific
objectives.

Example: The aim of this study is to evaluate the adsorption capacity of natural clay. Batch
adsorption experiments were conducted to investigate the effects of contact time, adsorbent dosage,
solution pH, initial dye concentration, and temperature. In addition, the adsorption kinetics and

equilibrium isotherms were analyzed.

5.1.2. Writing an informative abstract

An informative abstract allows readers to quickly understand the content and relevance of the work
without reading the full paper. The abstract should be written after completing the paper, kept
between 150-250 words, and should not include references or citations.

5.1.2.1. Structure of an Informative Abstract: a good abstract generally follows this five-part
structure:

a. Context: briefly introduce the research area and highlight the importance of the topic

Example: Water pollution caused by synthetic dyes is a major environmental concern due to their
toxicity, persistence, and potential to harm aquatic ecosystems. Among these pollutants, malachite
green is widely used in textile and aquaculture industries and poses serious environmental and
health risks.



b. Objective: clearly state the aim of the study

Example: This study aims to evaluate the adsorption capacity of natural clay for the removal of
malachite green from aqueous solutions, providing a low-cost and eco-friendly treatment
alternative.

c. Methods: describe the experimental or analytical approach and mention key techniques or
conditions

Example: Batch adsorption experiments were conducted under varying conditions of contact time,
adsorbent dosage, solution pH, initial dye concentration, and temperature to assess the influence of
these parameters on the adsorption process. The experimental data were analyzed using kinetic and
isotherm models to understand the adsorption mechanism.

d. Results: present the most important findings and include quantitative data when possible.
Example: The results showed a maximum adsorption capacity of 85 mg/g, following a pseudo-
second-order kinetic model, suggesting that chemisorption controls the process.

e. Conclusion: summarize the significance of the results and indicate potential applications.
Example: These findings indicate that natural clay is an effective, sustainable, and economical

adsorbent for wastewater treatment applications.

The abstract should always end with keywords. should always end with keywords (3—6 keywords),
using specific terms and avoiding repetition.

Example: Adsorption, Natural clay, Malachite green, Kinetics, Isotherms.

5.1.2.2. Example of a Complete Abstract

Water pollution caused by synthetic dyes is a major environmental concern due to their toxicity,
persistence, and potential to harm aquatic ecosystems. Among these pollutants, malachite green is
widely used in textile and aquaculture industries and poses serious environmental and health risks.
This study aims to evaluate the adsorption capacity of natural clay for the removal of malachite
green from aqueous solutions, providing a low-cost and eco-friendly treatment alternative. Batch
adsorption experiments were conducted under varying conditions of contact time, adsorbent
dosage, solution pH, initial dye concentration, and temperature to assess the influence of these
parameters on the adsorption process. The experimental data were analyzed using kinetic and

isotherm models to understand the adsorption mechanism. The results showed a maximum



adsorption capacity of 85 mg/g, following a pseudo-second-order kinetic model, suggesting that
chemisorption controls the process. These findings indicate that natural clay is an effective,
sustainable, and economical adsorbent for wastewater treatment applications.

Key words: Adsorption, Natural clay, Malachite green, Kinetics, Isotherms

5.1.3. Techniques to Engage the Reader from the Start
The beginning of any scientific paper, abstract, or introduction sets the tone for the entire work. A
strong opening captures the reader’s attention, encourages them to continue reading, and highlights
the significance of your research.

v' Start with a Striking Statistic
Example: Over 100,000 tons of synthetic dyes are released into water bodies annually, posing a
severe threat to aquatic ecosystems.

v" Introduce a Real-World Problem
Example: Contamination of rivers by industrial dyes is a growing environmental and public health
concern, especially in developing countries.

v ldentify a knowledge gap
Example: Although adsorption has been widely studied, few studies have explored natural clay for

dye removal under varying environmental conditions.

Combined Example:

Over 100,000 tons of synthetic dyes are released into water bodies annually, posing a severe threat
to aquatic ecosystems. Contamination of rivers by industrial dyes is a growing environmental and
public health concern, particularly in developing countries. Although adsorption has been widely
studied, few studies have explored natural clay for dye removal under varying environmental

conditions.



