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ABSTRACT
Dye removal by modified furan resin has been monitored. The results revealed

that the modified furan resin act as a potential cheap substitute to commercial
adsorbent like activated carbon. The monitoring parameters of dye removal are
included (i) adsorbent dose contact time (ii) Initial dye concentration (iii) pH, and
(iv) temperature.
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INTRODUCTION
Industries have always been and

continuous to be the prime cause of economic
developing country like ours, has witnessed
several negative environmental consequences.
In the field of colours, the dyes are visible
pollutants and presence of very minute
concentration of colouring substances in water
makes it unsuitable for domestic purpose due
to its undersirable appearance. Most industries
employ dyes and pigments to colour their
products1,2. Around 10,000 different natural and
synthetic dyes are being manufactured and their
consumers are textile and paper-pulp industries.
These are the responsible for unsafe
environment1. The textile industry in India and
more particular in Gujarat is the one of the oldest
and largest industry of nation. The textile mills
require highly pure water in huge amount and
create equal volume of polluted (i.e. coloured)
wastewater. Such dye effluents of these
industries are coloured and toxic when high
concentrations merged into ground water or
drinkable water source. Most of the dyes used

in the textile mills are difficult to remove by
effluent treatment plant because they are stable
against light and micro organism. 3 The
discharge of highly coloured effluents into water
source is not only aesthetically displeasing but
retards light penetration which cause less
COD. Several common methods are used for
colour removal.4-9 But they have more
demerits. Looking to these the activated carbon
the most commonly used adsorbent. Due to high
cost of activated carbon, the low cost material
like fly ash, peach, lignite, bagasse etc., received
attention for decolorization of the coloured
water. The area in which the removal of the
dye using polymer of low cost has received no
attention. Hence it was thought to explore the
field of removal of dye colour by polymers from
effluent water. In present communication the
results of laboratory scale investigations for the
colour removal of methyl orange dye solution
by using modified furan resin (MFR) are
reported. The effect of process parameters
such as adsorbent dose, contact time, initial dye
concentration, pH and temperature have been
studied.
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MATERIAL AND METHODS
Methyl orange dye was obtained from

local market 10 mg/L prepared in distilled
water. The MFR was prepared in laboratory.
Batch Experiment :

Dye adsorption experiments were
conducted in batch mode with 50 ml stock
solution. The variables studies were adsorbent
dose, contact time, initial dye concentration, pH
and temperature. The solution were stirred by
magnetic stirrer for half on hour. At the end of
experiment the solution was filtered by vaccum

filter system and analysed by spectro-
photometer (Systronics Spectrophotometer
104) at 500 nm. The dye concentration in
solution is determined with the absorbance
value of solution before and after contact with
adsorbent. The pH was measured with digital
pH meter.

RESULTS AND DISCUSSION
Effect of adsorbent dose

Several 50 ml samples of 10 mg/L dye
solution were taken and adsorbent with vary-
ing dose from 0.5 gm to 2.0 gm was added.
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 Fig. 1. Removal of dye as a function of adsorbent dosage.
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Fig. 2. Effect of contact time for the removal of dye
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Fig. 3. Effect of pH for the removal of dye.
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Fig. 4. Effect of Temperature for the removal of dye.
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Fig. 5. Effect of dye concentration for the removal of dye.
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The solution was stirred continuously for half
an hour. The results shown in fig. 1 indicated
that increasing the adsorbent does resulted in
the increase in removal of dye. (90% to 100%)
Effect of contact time

The effect of contact time with 1.0 gm
adsorbent dose in 50 ml (10 m/g) dye solution
were investigation, the colour removal increases
with increase in time. The colour removal
reached 75 percent within first 15 minutes.
However contact time required to reach equi-
librium is 45 minutes. At equilibrium the colour
removal was 97%. The results are given in
fig. 2.
Effect of pH

The results pertaining to the effect of
pH are given in fig. 3. In 50 ml solution of con-
stant value of dye concentration (10 mg/L),
treated with 1.0 gm adsorbent dose, the dye
removal increases from 90 to 100 percent as
pH increases from 2 to 10. The optimum pH is
6, where equilibrium is established.
Effect of temperature

The effect of temperature was also
investigated in 50 ml dye solution of 10mg/L
concentration treated with 1.0 gm adsorbent
dose. The removal of dye increased from 92%
to 100% with increase in temperature from
200C to 800C. The optimum temperature in
600C, where dye removal is 100%
Effect of Initial Concentration of Dye

Constant dose of adsorbent (1.0 gm)
was separately added to 50 ml sample of dif-
ferent concentration of dye solution (10 mg / L
to 40 mg/L) at room temperature and the solu-
tion were stirred for half an hour at constant
speed. Significant removal of dye was recorded
for 10 mg/L of dye solution, with an increase
in initial concentration of dye from 10 mg/L to
40 mg/L, the dye removal decrease from 95%
to 85%. The results are shown in fig. 5.

CONCLUSION
The low cost adsorbent prepared

modified furan resin was found effective in
removing methyl orange dye from aqueous

solution. It can be used as a cheap substitute
for commercial adsorbent for the removing of
dye from textile wastewater for a better envi-
ronment.
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