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ABSTRACT

After the domestic wastewater from the industrial paper mills being processed by the secondary biological treatment, other index for

water quality has met the usage standards of the production. However, due to higher level of conductivity (>2000 μs/cm) and the

amber color of the water, the stability of the wet-end chemical system in the paper machine and the cleanness of the production

system will be seriously effected, and result in the nonrecycling and effluence of the processed water. After decades of improvement,

although the unit water demand of domestic industrial paper mills has decreased to 6-8 m3/ton which meets international standard,

the quantity of the effluent is as high as ten thousand tons because of high production. The designed processing volume of the pilot

scale pulsed electro-coagulation system is between 0.5-1 m3/hr, while the hydraulic retention time is between 0.2-0.25 hr. The

system consists of main units, such as pulsed electro-coagulation reactor, aerator tank, flocculation tank and settling tank. Central

certain paper factory which main product is corrugating medium, and the production is 400 t/d, while the discharge rate of the

wastewater is between 3500-4000 m3/d, was selected as the industrial paper mill for the experiment. This is a five-stage research,

which probed into the possibility of the recycling, the optimal conditions of operation and the evaluation of the economic benefit,

aimed to be the reference applied to the papermaking industry. The experiment in the first stage was analyzing the source of the

conductivity in the wastewater, and the effects of the raw material (TOCC and EOCC) as well as chemicals against conductivity in

order to build a basic database for strategy development. To analyze the content of the metal ions in the wastewater and understand

the fundamental characters of the wastewater, ICP was adopted in the second stage. The results of using iron plates for processing

the production wastewater, elementary wastewater and effluent were discussed in the third stage. The influences of results of the

electrode plates in the processing, and the selection of different coagulant for observing the flocculation of the floc were discussed in

the fourth stage. In the fifth stage, all the above-mentioned operational conditions and parameters were integrated in order to

identify the optimal treatment and evaluate its economic benefit. According to the experiments, along with the stronger current and

longer retention time, the conductivity, SS, COD, true color and the metal ions were eliminated after the reaction of pulsed

electro-coagulation. As to the optimal conditions applied in various wastewater with different retention time and the different

consistencies of the coagulant (current: 18 A, wastewater retention time: 16 min, consistency of the coagulant:10 mg/L), the removal

rate of the conductivity of the production wastewater reached to 54.5 %, the removal rate of SS reached to 98.4 %, and the removal

rate of COD reached to 66.7 %；the removal rate of the conductivity of the elementary wastewater was 43.4 %, compared to the

100 % removal rate of the SS, 67.7 % of the COD, and 89.4 % of the true color；the removal rate of conductivity in the effluent

was as high as 50 %, while the SS removal rate was 75 %, COD removal rate was 71.9 %, and the removal rate for true color was

90.7 %. It is obvious that the application of pulsed electro-coagulation method is feasible in the wastewater treatment of the

industrial paper mills. The optimal conditions and the numerical regression analysis were used to estimate the models of wastewater

treatment in order to be the reference for the system improvement in the future. As to the selection of the coagulant, there were

plenty of positive ions in the wastewater, and choosing cationic coagulant in the flocculation assured better result. It was found that

after the freeness test, the dehydration property of the mud was outstanding, and the freeness has increased 15 %. Using aluminum

plates to substitute iron plates, the removal rate of conductivity、COD and true color was higher. It is proved that the pulsed

electro-coagulation method is workable in the wastewater treatment for industrial paper mills, especially for the treatment of effluent.

It enables the recycling, and under the optimal processing conditions, the cost for processing was $22.98/ton. After evaluating the

economic benefit, the processing cost was $4.18/ton under economic feasible conditions (current: 8 A, retention time: 10 min.,

consistency of the coagulant: 10 mg/L).
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