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Introduction 

Water in three states: liquid, solid (ice), and (invisible) 
water vapor in the air.  Water is a chemical substance 
with the chemical formula H2O. A water molecule 
contains one oxygen and two hydrogen atoms 
connected by covalent bonds. Water is a liquid at 
ambient conditions, but it often co-exists on Earth 
with its solid state, ice, and gaseous state (water 
vapor or steam). Water also exists in a liquid crystal 
state near hydrophilic surfaces. Under nomenclature 
used to name chemical compounds, Dihydrogen 
monoxide is the scientific name for water, though it 
is almost never used. 

Properties 

Physical and chemical properties (Table-1): 

S.No Properties Value 

1 Molecular 
formula H2O 

2 Molar mass 18.01528(33) g/mol 

3 Appearance 
white solid or almost 
colorless, transparent, with 
a slight hint of blue, 
crystalline solid or liquid 

4 Density 
1000 kg/m3, liquid (4 °C) 
(62.4 lb/cu. ft)
917 kg/m3, solid 

5 Melting Point 0 °C, 32 °F, (273.15 K) 

6 Boiling Point 99.98 °C, 211.97 °F 
(373.13 K) 

7 Acidity (pKa 
Value) 

15.74 
~35–36 

8 Basicity (pKb 
Value) 15.74 

9 Refractive index 
(nD) 1.3330 

10 Viscosity 0.001 Pa s at 20 °C 

 

Wastewater 

Wastewater is any water that has been adversely 
affected in quality by anthropogenic influence. It 

Abstract 

The chemical characteristics of wastewater include: dissolved oxygen, pH, oxygen demand, toxic 
material, and nutrients. The spent water from residences and institutions, carrying body wastes, 
ablution water, food preparation wastes, laundry wastes, and other waste products of normal living. 
Non-biodegradable organic compounds (COD). Toxicity, Industrial waste consists of both organic and 
inorganic substances. Organic wastes include pesticide residues, solvents and cleaning fluids, dissolved 
residue from fruit and vegetables, and lignin from pulp and paper to name a few. Effluents can also 
contain  inorganic wastes such as brine salts and metals.  
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comprises liquid waste discharged by domestic 
residences, commercial properties, industry, and/or 
agriculture and can encompass a wide range of 
potential contaminants and concentrations. In the 
most common usage, it refers to the municipal 
wastewater that contains a broad spectrum of 
contaminants resulting from the mixing of 
wastewaters from different sources. 

Sewage is correctly the subset of wastewater that is 
contaminated with feces or urine, but is often used 
to mean any waste water. "Sewage" includes 
domestic, municipal, or industrial liquid waste 
products disposed of, usually via a pipe or sewer or 
similar structure, sometimes in a emptier. The 
physical infrastructure, including pipes, pumps, 
screens, channels etc. used to convey sewage from 
its origin to the point of eventual treatment or 
disposal is termed sewerage.  

Wastewater constituents  

The composition of wastewater varies widely. This is 
a partial list of what it may contain: 

 Water ( > 95%) which is often added during 
flushing to carry waste down a drain;  

 Pathogens such as bacteria, viruses, prions and 
parasitic worms;  

 Non-pathogenic bacteria;  

 Organic particles such as feces, hairs, food, 
vomit, paper fibers, plant material, humus, etc.;  

 Soluble organic material such as urea, fruit 
sugars, soluble proteins, drugs, pharmaceuticals, etc.;  

 Inorganic particles such as sand, grit, metal 
particles, ceramics, etc.;  

 Soluble inorganic material such as ammonia, 
road-salt, sea-salt, cyanide, hydrogen sulfide, 
thiocyanates, thiosulfates, etc.;  

 Toxins such as pesticides, poisons, herbicides, 
etc. 

Thymol Blue 

Thymol blue (thymolsulphonephthalein) is a 
brownish-green or reddish-brown crystalline powder 
that is used as a pH indicator. It is insoluble in water 
but soluble in alcohol and dilute alkali solutions. Its 
colour from red to yellow at pH 1.2–2.8 and from 
yellow to blue at pH 8.0–9.6.  

 
Structure: Thymol Blue. 

Properties (Table-2): 

Chemical Formula  C27H30O5S 

Molecular Weight  466.60 

Melting Point  221 - 224° c  

Dye Content  ~95% 

Transition Range  pH 1.2 - 2.8 Red to Yellow
pH 7.8 - 9.5 Yellow to Blue 

Appearance Brownish-green crystal 
powder 

Solubility in water Insoluble 

 

Review of Literature and Objective of the 
Research Work 

Literature Review: 

1. J.Y. Farah; N.Sh. El-Gendy; L.A. Farahat, worked on 
the  “Biosorption of Astrazone Blue basic dye from 
an aqueous solution using dried biomass of Baker's 
yeast”.[14] 

Objectives of the Research Work: 

In view of environmental significances, the 
biosorption of Thymol Blue on the activated 
biocarbon has been investigated under different 
experimental conditions.The objective of this study 
was to evaluate the performance of the activated 
biocarbon under optimum experimental conditions 
to be used in water treatment.  
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Materials And Methods 

Preparation of Synthetic Wastewater 

A synthetic solution of Thymol Blue was prepared 
from analytical reagent grade Thymol Blue powder 
and stored in polythene bottles. The pH of the 
solution was adjusted to the required level, using HCl 
and NaOH solutions.  

Selection of Bio Material 

 
Figure-1: Arugampul (Cynodon dactylon) 

Chemistry 

Per 100 g, the wet matter is reported to contain on a 
zero-moisture basis 11.6 g protein, 2.1 g fat, 75.9 g 
total carbohydrate, 25.9 g fiber, 10.4 g ash, 530 mg 
Ca, 220 mg P, 112.0 mg Fe, 1630 mg K, 28 ug beta-
carotene equivalent (Miller, 1958). Bermudagrass is 
reported to contain cynodin, hydrocyanic acid, and 
triticin (Watt and Breyer-Brandwijk, 1962)[12],[13]. 

Preparation of Biocarbon 

Cynodon dactylon is an important ornamental Plant 
widely distributed in agricultural fields. The plant 
leaves were collected and air dried for 48 hours. The 
dried leaves were ground in ball mills and the 
screened homogeneous powder was used for the 
preparation of biocarbon. Activated biocarbon was 
prepared by treating the leaves powder with the 
concentrated sulphuric acid (Sp.Gr.1.84) in a weight 
ratio of 1:1.8(biomaterial: acid). The resulting black 
product was kept in an air –free oven maintained at 

160±5◦ c. The particle size of activated carbon 
between 90 and 125 micrometer was used. 
 
Characterisation of the Activated Biocarbon 
The activated Biocarbon obtained from the Cynodon 
dactylon prepared by above method were taken for 
analyzing the following characteristics. 
 
Structural Investigation 
The following analytical methods were employed for 
the analysis of structure and morphological features 
of the biocarbon. 
 
FT-IR analysis 
Fourier transform infrared spectrometry (Perkin-
Elmer) was used analyze the organic functional 
groups in the adsorbent. The transmission spectrum 
was acquired at a 64 scans with 4 cm- 1 resolution 
and the spectrum was corrected for a KBr 
background. 
 
Adsorption Studies 
All experiments were conducted by Batch studies. 
The batch experiment was the basis of the 
experiment in which the adsorption process occurs. 
This method involves following steps. 
 
Optimisation of carbon dosage 
Different weights of carbon ranging from 1.0-3.0 
gram were weighed and made to contact with 100ml 
of 25ppm Thymol Blue solution for about 90 
minutes. The amounts of Thymol Blue present in 
these solutions after treatment were determined by 
using the Colorimetric method. 

Result and Discussion 

The carbon derived from Cynodon dactylon was 
characterized to find the suitability for the removal of 
color and other pollutants from wastewater. 
Apparent Density and pH are some of the 
characteristics which were determined. In all these 
case carbon of 40-50 mesh size was used. 

Characterisation 

Structural investigation 

FT-IR analysis 

The IR absorption spectra of the Cynodon dactylon 
plant leaves biocarbon is shown in Figure 2.1. The IR 
spectra of the biocarbon proved that the Amide and 
Amine Group (3170 cm–1 and 1606 cm–1) contained 
in the structure of the biocarbon. 

The FT-IR spectrum of biocarbon after treatment 
with the wastewater containing Thymol Blue is 
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shown in Figure 2.2. The IR spectra of the biocarbon 
after treatment the wastewater containing Thymol 
Blue dye molecules show similar absorption bands 
with the presence of Phenolic –OH (3399 cm-1) 
functional group, which responsible for their 
adsorption characteristics. Although both biocarbon 
showed great similarities in their surface area, the 
presence of similar chemical groups on their surfaces 
could result in almost similar adsorption behavior. 

 Graph 2.1 FT-IR spectrum of biocarbon 

 
Figure 2.2 FT-IR spectrum of biocarbon after 
biosorption process. 

Summary and Conclusion 

The presence of dye effluents in surface water is 
becoming a severe environmental and public health 
problem. These are often discharged from number of 
industries and dying factories which can contaminate 
the freshwater and marine water. 

Biosorption is potentially an attractive technology for 
treatment of wastewater for removing color 
constituents from industrial wastewater. Natural 
plant materials and agricultural wastes are applied in 
biosorption technology to remove color constituents 
from aqueous media. They offer an efficient and 
cost-effective alternative to traditional chemical and 
physical remediation and decontamination 
techniques. 

In the present research work, the following 
conclusions can be made. 

* The efficiency of the biocarbon is excellent. 

* The percentage removal of Thymol Blue in the 
synthetic wastewater system was 95% with the 
effective biocarbon load of 3.5 gram/ 100ml of the 
sample. 

* The method can be recommended for the color 
removal of high concentration of Thymol Blue from 
industrial wastewater. 

* This process can be effectively used for the color 
removal of Thymol Blue and other heavy metal from 
industrial wastewater. 

Preliminary treatment of the industrial wastewater is 
essential before applying this methodology. 
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