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Abstract
Papermaking tobacco sheet wastewater exhibits high content of fine suspended solids (SS), intensive color and low
biodegradability. Through the process of electrocoagulation (EC) using aluminum anode and stainless steel net cathode, the
performance of wastewater treatment and the evolution of the main components in wastewater were examined. Maintaining the
pH of wastewater, with 40 mA/cm2 of current density, 2.5 g/L of NaCl for a reaction of 6 min duration, 66.1% of the total
chemical oxygen demand (CODt), 95.7% of turbidity, 91.7% of color and 97.5% of SS were removed. The corresponding
aluminum anode and energy consumption for per kg COD removed were calculated as 39.56 g and 0.62 kWh, respectively. As
the main recalcitrant components of wastewater, 40.5% of nicotine, 21.4% of E-nicotyrine, and 47.5% of solanone were removed
respectively. On the contrary, the process of EC proved to be unsuccessful in removing the organic acids such as oleic acid and
palmitic acid. It was however observed that, the BOD5 on CODt ratio of wastewater increased from 0.075 to 0.426, indicating
that the effluent was more suitable for biological treatment. Thus, electrocoagulation has proven to be an instrumental alternative
for the pretreatment of papermaking tobacco sheet wastewater.
Key words: aluminum anode, biodegradability, electrocoagulation, papermaking tobacco sheet wastewater, stainless steel net
cathode
Received: October, 2012; Revised final: March, 2014; Accepted: March, 2014

1. Introduction
Tobacco sheet is a form of reconstituted
tobacco prepared by recomposing and processing
tobacco wastes such as tobacco stems, leaf scraps,
tobacco dust, and fraction of low-quality tobacco
leaf, which is formed during cigarette manufacturing
process (Potts et al., 2010). Since reconstituted
tobacco sheet (RTS) can utilize raw leaf materials to
a possible extent in order to save cigarette cost, its
use has widely been acclaimed by cigarette
manufacturers for reducing tar release and nicotine
yields, and also for minimizing the harmful and
unhealthy effects of cigarette at the same time
(Chortyk and Schlotzhauer, 1989; Halter and Ito,

1972; Potts et al., 2010; Wang et al., 2005).
Papermaking process is considered as one of the
commonly used methods to reconstitute tobacco
sheet which generally comprises of the following
steps (Liu et al., 2008; Potts et al., 2010; Nicholls et
al., 2008): the water-soluble fraction of tobacco scrap
is initially extracted by water, yielding tobacco pulp,
which is mechanically beaten to fibrillate cellulose
and to reduce its fiber length. Then the refined
cellulose that is formed into a web on the wire screen
of a standard papermaking machine is withered by
suction and hot air.
In a parallel operation, the tobacco extract is
concentrated, and sometimes flavors and humectants
may also be added. In the last step, the cellulose web
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