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SUPPLEMENTARY MATERIAL
Apparatus sizing
The experimental BIOmini-MODUS apparatus is 1344 mm long and 688 mm large. Its height, chimneys (4) and (22) included (but sampling and discharging pipes (8), (9), (14), and (19) excluded), measures 927 mm. The external insulated tank (2) (darkroom) containing the biodegradation experimental apparatus and the thermostatic fluid is 1390 mm long and 734 mm large while its height measures 889 mm.
Equipment details
The four tanks correspond to: I) cylindrically shaped tank containing the oxygenation reactor, II) the bioreactor cylindrically shaped and made in stainless steel, III) a decanting tank realized in stainless steel with a square section. Lastly, the IV) stainless steel tank has stainless steel pipes (1) which contain the thermostatic fluid. They are not hydraulically connected with any of the other three tanks. Tank IV and its pipes are thermically insulated by polystyrene foam foils to avoid heat exchange with the external environment. The tank lid (3) is also made in stainless steel and is thermically insulated by polystyrene foam foils.
Glassware
The BIOmini-MODUS is made mainly by the following parts realized in Pyrex glass: all pipes, the air-lift reactor (25), the air-lift tank (27), and the degassing chambers (24) equipped with the chimney (22). The parts were connected to one another by standard ground glass joints (conically tapered joints). All pipes measure 40 mm in diameter, but the sampling pipes, i.e., pipes (8), (9), (14), and (19), and the chimney of the UV-C lamp, i.e., pipe (4), as well as the pipe connecting tank I with the head of the bioreactor through the pump (33), measure 20 mm in diameter.
Taps (faucets)
Faucets (30) were made in two parts: female conical taps were realized in Pyrex glass while the corresponding conical males were made in Teflon. The faucets were purchased from Steroglass S.r.l. firm (brand: Springham).
UV-C lamp
The UV-C 55W lamp (producer Wts – Philips) was purchased from “Acquaxcasa” (homologated DM 174 – 2004, certified RoHS). It is 950 mm long and its external diameter is dexternal = 70 mm. The producer warrants the effluent sterilization for a maximum flow of 29 L min-1 when the turbidity is kept below 20 NTU.
Air flowmeter
The flow of the air insufflate in the air-lift was measured by the air-flowmeter “RS” purchased from the “flow-meter S.p.A. – 24040 Levate – Bergamo (Italy)”. It can measure air flows in the range 1 L min-1→ 50 L min-1 with an accuracy of ± 0.5 L min-1.
Oximeters
The Vernier Dissolved Oxygen Probe range is: 0 → 15 mg L-1 (or ppm), accuracy: ± 0.2 mg L-1.
Microfiltration
The microfiltration equipment was bought from the firm “CHMLAB GROUP Online Store”. The chosen filters were “CHM® Ready-to-use syringe filter unit” of the kind “Spe polyether sulfone syringe filter”, technical specifications: pore sizes = 0.2 µm, diameter = 13 mm.
Thermostatic unit
The utilized model SC100-A10 thermostatic unit (producer: “Thermo Scientific Haake”, Thermo Scientific Refrigerated and Heated Bath Circulators-Thermo Fisher scientific) was purchased from EN.CO. s.r.l. Unipersonale Apparecchi Scientifici, website: http://www.encosrl.com. The thermostatic fluid was made by a mixture 35% (v/v) of water/ethylene glycol.
Centrifugal pump
The centrifugal pump, model JT-750B-12, was bought from the firm Hilitand. It works at DC12 Volt and it is characterized by adjustable speed which allows varying continuously the effluent flow in the range 0 → 11.7 L min-1.
Butterfly valve
The butterfly valve was purchased from Tameson. The chosen model was DN50 (2 inch) 12VDC Wafer Electric Butterfly Valve GGG40-Cast iron-EPDM - BFLW.
Thermometer
The model 44/800/8 (Code RS: 798-9115) “for laboratory” analogical thermometer is made in glass and bought from the firm “RS Components” (producer Brannan). It can measure -10 →+50 °C with an accuracy of ± 0.5 °C.
pH-meter
The pH-meter model is XS PH50+ DHS (Digital High Sensor) purchased from GeassS.r.l. - Torino (website: www.geass.com), producer: XS instruments. The resolution is ± 0.1/0.01 pH while the measuring range is pH = 0.00 → 14.00.
Sparger
Sparger was made by a commercially available semi-spherical air stone (“bread” air stone), model ASR-100 (producer: Uniclife) which warrants an air flow range of 1 L min-1→20 L min-1.
Effluent flowmeter
The effluent flowmeter, model “Flussometro RS PRO (RS Stock No.: 511-4772)”, was bought from the firm “RS Components”. It can measure liquid flows in the range 0.6 L min-1→10 L min-1 with an accuracy of ± 0.1%.
TOC instrumentation
Average TOC analysis time is 2 to 3 min for both TC and IC (4.5 min for TC and 3.5 min for IC at the longest). Sample introduction is by automatic injection via a microliter syringe. Sample injection volume is 4 to 250 μL with a 250 μL syringe equipped with an autosampler. The utilized autosampler was Shimadzu ASI 5000A.
The producer warrants a standard deviation (σ) for the TOC measurements of σ ≈ ± 1.7%.
Spectrophotometer
To determine the COD using the Hach method a spectrophotometer Hach DR/2000 was used.
Heating plate
To determine the COD using the Hach method a heating plate Hach “COD Reactor” was used.
Turbidimeter
The turbidmeter was bought from the firm SOONDA Official Store, model WGZ-B. The measuring range is 0 → 200 NTU, with an accuracy of ± 0.1 NTU.
Chemical reagents
Glucose D(+) anhydrous for analysis was purchased from PROLABO, while urea was bought from “Baker analyzed” ACS, J. T. Baker; potassium monoacid phosphate for analysis was bought from PROLABO, while HCl 35% and H2SO4 96% ISO for analysis were bought from Carlo Erba Reagenti; N2 gas research grade came from SIAD; anhydrous potassium hydrogen phthalate for analysis was bought from Sigma-Aldrich, while anhydrous sodium bicarbonate for analysis and anhydrous sodium carbonate for analysis were purchased from Supelco. Finally, the expanded clay spheres were commercially available as gardening item.
Details of the respirometric tests
The respirometric test was performed as follows [9]: the aeration reactor was turned on using the specific air flow for that series of experiments and monitoring the water flow: the value of the water flow so obtained was accurately measured because such value had to be replicated in the following part of the experiment (in the absence of the aeration reactor) by the pump (33). The aeration reactor was kept on till the tap water present in the BIOmini-MODUS was saturated by oxygen and then maintained on for another 2 h [9]. Once the 2 h elapsed, the aeration reactor was turned off and both the collector hoppers for scraped biofilm II and III were purged by (14) e (19). At this point, both the lids (35) and (36) were put on and the butterfly valve (34) was closed. All this was done in order to avoid any oxygen exchange with the external environment. Then, (in the absence of the aeration reactor) the centrifugal pump (33) was turned on. The pump speed was regulated as to obtain the same water flow value which was measured when the aeration reactor was on. At this point, a decrease of dissolved oxygen concentration was observed. The decrease of dissolved oxygen concentration was caused by the endogenous respiration of biomass present in the bioreactor. Such decrease was measured by the oximeters (15) and resulted to be a function of time. The corresponding [O2] vs. time plot (not reported in the present paper) presents the typical initial sharp decrease followed by a shallow gradual decrease in the respiration rate which, at the beginning, resulted to be approximately a linear relationship: conventionally [9,20] the respiration rate of oxygen consumption will be the slope of the beginning of the gradual decrease present in the experimental curve [O2] vs. time.
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