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Abstract

Background and objectives: Contamination in pulp mill wastewater and subsequently
surface and underground water sources contamination with heavy metals is one of the most
important problems which threatens the health of human being and other creatures. These metals
penetrate and pollute the soil and water. In this regard, this study investigated and determined
heavy metals in the pulp mill wastewater before and after the wastewater treatment process. In
this study the newspaper adsorbent was prepared and the efficiency of the adsorbent in the
adsorption of copper, lead and cadmium metals was studied.

Methodology: The adsorption experiments were performed to investigate the effect of the
time of contact of the newspaper adsorbent and metals, and dose of the adsorbent. For this
purpose, waste newspapers were first treated with sodium bicarbonate for one hour and then
refluxed with 5% disodium hydrogen phosphate for 4 hours at 100 degrees Celsius and finally
washed. Aqueous solutions with an initial concentration of 30 ppm for three metals lead, copper
and cadmium were prepared by diluting the standard solution with distilled water. A specific
amount of adsorbent was added to 10 ml of each solution and stirred in a mechanical shaker for
specific times. Then they were filtered by filter paper purified and analyzed by atomic absorption
spectroscopic device. After drying, the solid phase of the wastewater sample was subjected to
acid digestion with nitric acid at a ratio of one to five. Then, the digested samples were analyzed
with an atomic absorption spectrometer after washing.

Results: The results of wastewater analysis in the basins before and after treatment showed
that the amount of lead, copper and cadmium in the wastewater before treatment were 0.2129,
0.5983 and 0.0004 ppm, respectively. The amount of metals after the treatment process was
0.0469, 0.134 and 0.0001 ppm for lead, copper and cadmium, respectively. Also, according to the
results, taking into account that the absorption rate was high and the same in the amount of
absorbent used and the treatment times; the amount and time of the desired treatment in this
experiment were not effective factors in the amount of metal absorption.

Conclusion: The newspaper adsorbent is a good adsorbent for removing heavy metals from
aqueous solutions due to high absorption capacity and low cost, which make the newspaper a
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potential adsorbent for the removal and wastewater treatment of the heavy metals. According to
the results, the dosage and time of treatment with the newspaper adsorbent were not effective

factors in metal removal.
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Table 1- The code of different treatments of newspaper absorbent

Conditions
Code Time (min) Adsorbent doze (g)
T15C1 15 0.1
T30C1 30 0.1
T15C2 15 0.2
T30C2 30 0.2
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Table 2 - Concentration of the metals in the effluent before and after treatment compared
to the standard amount

Limit for Agricultural Effluent before
Metals consumption Limit for surface water treatment Effluent after treatment
Copper 0.2 1 0.5983 0.134
Lead 0.05 1 0.2129 0.046
Cadmium 0.1 1 0.0004 0.0001
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