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Efficient integrated processes for pulp and paper wastewater
treatment and phytotoxicity reduction: Permanganate, electro-
Fenton and Co;04/UV/peroxymonosulfate

e Sl

Chemical Engineering Journal 308, (2017), 142-150

R

Pulp and paper wastewater (PPW) is a high strength effluent which requires
advanced treatments for achieving the discharge standards. Integrated processes
were used for the first time to treat PPW including permanganate (PM), electro-
Fenton (EF) and Cos;0./Peroxymonosulfate/UV (sulfate radical, SR). The main
operating parameters of each process were investigated on chemical oxygen
demand (COD) removal. The results showed that the combination of PM, EF and
SR processes could provide the discharge standard in a way that COD was
reduced from 1450 to 62 mg/L. Moreover, the biodegradability of effluents
obtained from EF and SR was improved. As an important result, pH of the
wastewater was adjusted for one time at first process (PM) and final effluent
reached neutral condition. Phytotoxicity of the effluents obtained in each process
was evaluated by germination index. Their results showed that phytotoxicity was
dramatically reduced for four plants species in final effluent. The sequence of the
processes was assessed in case of COD removal. The results indicated that the
sequence of processes (PM + EF + SR) was the best choice for PPW treatment.
The sludge of PM and EF was evaluated by FTIR analysis. Finally, these
combinations of the chemical, electrochemical and photochemical processes
were proposed as an excellent option for treatment of PPW.
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A novel combination of oxidative degradation for benzotriazole
removal using TiO, loaded on Fe"Fe, "O,@C as an efficient
activator of peroxymonosulfate
i JSLiS

Applied Catalysis B: Environmental 219 (2017), 216-230
oSy

A heterogeneous photocatalyst, TiO,-functionalized magnetic activated carbon
(T@MPAC), was fabricated as a novel peroxymonosulfate (PMS) activator for
improving the oxidative degradation of benzotriazole (BTA) in aqueous media.
For characterization of the features of the synthesized catalyst, XRD, FESEM,
EDS, BET, TEM, PL and UV-vis DRS techniques were applied. Influence of
operating parameters namely solution pH, reaction time and catalyst dosages,
PMS and BTA was studied in a batch environment. A plausible oxidation
mechanism and reaction pathway for BTA degradation was proposed. Potential
catalytic, recyclability, durability and quenching studies were performed. The
catalytic activity of T@MPAC in the activation of different oxidants also
evaluated. Under optimized conditions, the degradation and mineralization rates
of BTA were found to be 71.6 and 38.7%, respectively, after the fifth cycles. The
catalytic activity of T@MPAC on BTA degradation was improved with the
suitability in order of PMS > persulfate > ozone > H,0,. The trapping
experiments confirmed the participation of *OH, SO,*, O, radicals as reactive
species in the system. Among the reactive species (i.e. *OH, SO,*, Oy and
holes) included in T@MPAC/PMS/UV system, SO,*" radicals had dominant role
in controlling the oxidation reaction. Decreasing the degradation rate in the
presence of scavenger agents was as IPA > BQ > t-BuOH > KI. The catalytic
performance dropped in the presence of chloride ions, while it was less affected
by phosphate, nitrate and sulfate anions. The catalyst showed a good
recyclability and stability after five consecutive uses. To conclude, coupling of
T@MPAC/UV and PMS can be successfully applied as a novel and effective
technique to degrade organic substances in wastewater, due to easy recoverable,
high catalytic activity and the cogeneration of different reactive species.
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