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ABSTRACT

The capabilily of a novel heat-treated biocarbon had been investigated. Study for the effects
of contact time, biocarbon dosage, pH and concentration on the removal of Cr(VI) by
biocarbon were conduéted under room temperature (25°C + 2°C) with volume of 25 ml,
Cr(VI) solution and agitation speéd of 250 rpm. Standard curve of 1,5-diphenylcarbazide
assay was prepared for thé determination of residual concentration of Cr(V1). Equation of
¥ =0.6695x was generated from the standard curve. All the experiments were repeated for
three times in order to get an average value. The results obtained were analyzed by using
SPSS (One Way ANOVA, Fisher’s LSD Post Hoc Tests and Duncan’s Test). Graphs of %
removal and uptake of Cr(V]) against the effects (contact time, biocarbon dosage, pH and
concentration) were prepared. Value of pHp.c was determined in order to understand the
effect of pH on the biosorption of Cr(VI) and the value was 6.55. Adsorption isotherms
(Langmuir and Freundlich) were used fo investigate the biosorption behavior of the

biocarbon. The equilibrium data was fitted with Freundlich isotherm (R? of 0.9963).

Keywords: biocarbon; biosorption; Cr(VI); pHpze; adsorption isotherms
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CHAPTER 1

INTRODUCTION

H_e}cwy metal refers to the term, which describes any metal groups or metalloids with
deii;éity of more than 4 + 1 g/cm® (Mohammed, Kapri, & Goel, 20 11). Heavy metal is non-

E__)_l_c')::t;"l:é'g'radable and tends to be accumulated in body of animal after each consumption. High

cqncéﬁ&ation of heavy metal is toxic to all life forms,

- Examples of heavy metal are chromium, cadmium, copper and lead. (Singh,
Gautam, Mishra, & Gupta, 2011). Sources of heavy metal are leakage of petrol, cffluent
: from industry such as electroplating. High concentration of heavy metal in the human body
i ééuses a Jots of bad health effects. Some of the examples of metal and their effects on

uman health are listed in Table 1.1.

Water quality index and heavy metal evaluation index are being used to detect and

_ail_iate the source and level of water pollution. This is to determine the safety of drinking

aféf for human being (Prasanna, Praveena, Chidambaram, Nagarajan, & Elayaraja, 2012).
Thére are two main approaches in treating waste of heavy metal, which are conventional

o éi)proach and biological approach.

] Examples of conventional approach are ion-exchange resins and chemical
% B precipitation (Sannasi, 2013). Living and non-living sources such as the bacteria and rice
% 7 husk are being used in biological approach. Conventional approach brings some

shortcomings (Table 1.2). Hence, biological approach is being used instead of conventional

approach in treating the waste of heavy metal (Ahalya, Kanamadi, & Ramachandra, 2005).




: _'.':Tabie 1.1 Types of metal and some of their health effects on human.

_;:I‘ypc of metal Health effects on human

-Hypertension
-Damage of hepatic

-Impacts on cardiovascular system

': Cadmium -Fragility of bone
-Lung cancer
-Affect erythropoiesis

-Anemia

-Affect reproductive system in male

Source: Adapted from Lec et al., 2003; W et al,, 2001; Tandon, Chatterjee, Bhargava,
hukla, & Bihari, 2001,




able 1.2 Comparisons between different aspects of biosorption and conventional method.

5 Biosorption Aspect

Conventional method

Microorganisms Example(s)
nimal’s waste

.Plant’s product

-Chemical precipitation
-Coagulation and
flocculation

-lon exchange resins

/ide range of target Advantage(s)

-Simple procedure
-Effective _
-Canrbe reuse (example:

resins in ion exchange)

Disadvantage(s)

-High cost

~Incomplete removal of
metal

-Generation of sludge
-Not efficient at low metal
concentration

-Target on specific type of
metal

-Not effective for nmulti-

metal

Prabhakar, 2011; Doble & Kumar, 2005

90 _rbe: Adapted from Sannasi, 2013; Vinodhini & Das, 2009; Ghosh et al., 2014; Gupta
& Mote, 2014, Makeswari & Santhi, 2012; Oliveira, Palmieri, & Garcia, 2011; Rao &




UDY OBJECTIVES

present study aims in investigating different effects towards the removal of

_oﬁﬁum(VI) by a novel heat-treated biocarbon:

To determine the effect of contact time, biocarbon dosage, pH and concentration

towards the removal of Cr(V1).

To determine the pHpze value of the heat-treated biocarbon.

-Té_investigate the Cr(VI) removal characteristic by the heat:treated biocarbon using

1 gr_nuir and Freundlich isotherms.




