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1. State of the art

Table S1. Previous studies on the treatment of wastewater through catalytic ozonation processes
in the presence of activated carbon.

Pollutant

Operating conditions

Comments Ref.

Acid blue 9,
mordant black 11,
reactive blue 19,
reactive orange 16

1,2-
dihydroxybenzene

Chlorophyll a

Natural organic
matter (NOM)

Polyphenols

Carbamazepine and
atrazine

Fixed-bed reactor (100 x 6 cm);
Mear =200 g; Fc=30 g Osh;
Neutral pH

Fixed-bed reactor; m ., =2 g;

Fc=6 mmol Os min'; pH =28

Fixed-bed reactor; m,, = 2.1 kg;

Fc=50gOsh’; pH=8.5

Slurry-type reactor;
mepr=05¢gLY;
Co,c=60mg L1, pH=7/9

Semibatch reactor;
M., ;=05gL7%
Fc=015L Os min; pH=3-7

Slurry-type reactor;
M., ;=01gL%
Co,c=10mg L, pH=7.3

Complete colour removal and a
significant decrease in chemical
oxygen demand (COD) were
obtained in contrast to ozone

(1]

treatment alone.
Ozonation combined with
adsorption on activated carbon
was shown effective to remove
1,2-dihydroxybenzene in 60
minutes.
Catalytic ozonation with
activated carbon was able to
remove more than 95% of the
chlorophyll a and reduce 76% of
the COD in only 30 min.
The efficiency of the Os/GAC,

0s/OH’, and O3/H20: systems for
the removal of natural organic
matter was compared. The same
removal efficiency was obtained.
Ozonisation processes alone and
combined (Os/AC) were
compared. It was observed that
the ozonisation process with
activated carbon improved

[2]

[3]

[4]

[5]

significantly the primary
degradation and mineralisation.
The consumption of ozone was
reduced via the O3/AC process.
Powdered activated carbon [6]
catalysed ozonation was more
efficient for the removal of
ozonation-resistant organics

pollutants than ozone alone.




2. Experimental system characterisation
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Figure S1. Evolution of ozone concentration at the reactor outlet gas stream. Effect of: (a)
Pressure !; (b) Ozone flow rate 2 Experimental conditions: ' Cr, = 250.0 mg L7, pH = 11.0,

Co,c=12.0mg L, Qu=12mL min!, Qc=0.05 L h'}, V=0.14 L. 2 Cp, = 250.0 mg L}, P = 2.5 atm,

pH=11.0; Co,6=19.0 mg L}, Q. = 12 mL min™ V'=0.14 L.
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Figure S2. Determination of mass transfer coefficient of the experimental system for various
pressures: (a) 1.0 atm; (b) 1.5 atm; (c¢) 2.0 and (d) 2.5 atm. Experimental conditions:
Cr,=250.0 mg L, pH =11.0, Co,c=12.0 mg L, Q=12 mL min?, Qc=0.05L h™, V=0.14 L.
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Figure S3. Determination of mass transfer coefficient of the experimental system for various
ozone flow rates: (a) 0.05 Lh; (b) 0.1 Lh'%; (¢) 0.2 Lh and (d) 0.4 L h™'. Experimental conditions:
Cr,=250.0 mg LY; pH=11.0, P =2.5 atm; Co,6=19.0 mg L, QL = 12 mL min™, V=0.14 L.
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3. Hydroxyl radical generation
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Figure S4. Iz concentration as a function of time for 0.1 M KI. Effect of: (a) pH ' and (b) Ozone
dose 2. Experimental conditions: ! Cr; =250.0 mg L, P =1.0 atm, Co,6=12.0 mg L}, Qu =12 mL

min, Qc=0.05L h!, V=0.14 L. 2 Cp, = 250.0 mg L', P = 2.5 atm, pH = 11.0, Qu = 12 mL min™,

Qc=0.05Lh?, V=0.14L.
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4. Oxidation by-products analysis
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Figure S5. Analysis of the main degradation by-products during catalytic ozonation of phenol.
Effect of: (a) pH = 3.0; (b) pH = 6.0; (c¢) pH = 9.0 and (d) pH = 11.0. Experimental conditions:
Cr,=250.0 mg L™, P=1.0 atm, Co,c=12.0 mg L7, Q=12 mL min™, Qc=0.056 Lh?, V=0.14 L.
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