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In this study AOPs of O3/UV radiation, O3/Mg(OH),/UV radiation and O3/MgO/UV radiation system for phenol treatment

Abstract :

in aqueous solution was performed in a laboratory scale circulating batch reacter. Flow rate of ozone 1.0 L/min, ozone concentrations
150 + 10 mg/L was maintained constantly at the above-mentioned oxidation processes. During the oxidation processes the CODc;

and TOC was measured in the composition. The pseudo first-order rate constants of the processes was 5.12 x 107,
1.79 x 10™* sec”, and the activation energy was 3.03, 1.79 and 2.32 kcal -

%, 1.19x 10 and
mol " at 20°C, respectively. It was found that both Mg(OH),

and MgO had remarkable accelerations on degradation of phenol and removal of COD in water. On this basis, O3/ MgO/UV system
is an effective and feasible routes for catalytic ozonation of phenol in water.
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3. ozone generator
6. ozone/UV contactor
9,10. pump

. oxygen bottle

4. ozone analyzer

7. water bath

11. scrubber(2% KI solution)

Fig. 1. Schematic diagram of ozone/UV reactor system.

2. regulator
5. UV lamp
8. reactor
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Table 1. Evolution of pH values during Os/UV radiation and catalytic ozonation

Time (min)
Processes
0 10 20 30 40 50 60
Os/UV radiation 6.54 443 435 431 413 4.02 3.95
Mg(OH), addition 102 977 9.45 924 891 8,74 8.64
MgQO addition 106 107 10.7 10,7 10.7 108 107
280 100
(@) (b)
240
Ezoo E Eﬂ
; . ]
160
120 20
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70
Time(min) Time(min)
A0y/UVradation  @0O3/Mg(OH),/UV radiaiotn ~ m03/MgO/UV radiation AO3/UVradation ®03/Mg(OH),/UV radiaiotn ~ m0,/MgO/UV radiation
Fig. 2, The effects of Mg(OH). and MgO on the (a) COD removal, (b) TOC removal during ozonation at 20°C.
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Fig. 4. The relationship between /n7(COD/CODy) and ozonation
time of Phenol at 20C .

Table 2. Rate constants k for the Os/UV radiation, Os/Mg(OH

Zro w0 & [(TOC/TOC)S Fatgon az)ze] 7)<
7|25E g 247+9] vhg&EA44(K)E Table 20 UERY

(

05/UV radiation 43} 9h-g-9] 2= 3
& otobr 7] 9Jate] 10°C, 20T 18]1 30C 2ABI)A] 7}
2} AgS AL MOH)9 MgOS Zuj2 252
SHAA @ Z4HeNE-3-S 433t phenol®] COD A|A &&=
&E Table 2] U SLAL InkconE Fig. 50 LFERH ST

10C, 20C 1811 30 ColA] 3+ Z+zte] uredn Ak
2RE Arrhenius 4] (7)& A3t A3} o U X|(Ea)E Al
Abstglon, ghdsh Qlgu|(AHT), FASHIERZT(AST)
2 FASAFAHA(AG )= TS 4 (8), (9), (10)9] <]
sto] AlAkstolct.

o)
N ox

Ea 1

lnk = l}’lA - ? * ? (7)

AH =Ea -R-T ®)
k- T AS~

InA= 1+ In— —+ ; )

AG™=AH" - T- AS™ (10)

2 b #\J\“
el .—F\\‘\‘\‘\‘\—o—

11 +Ink coo

0.6

3.2 33 3.4 35 3.6
Temperature(T-1X103)

AO;/UVradiation @0,/Mg(OH), /UV radiation m0,/MgO/UV radiation

Fig. 5. A plot of /ink versus 1/T for the AOPs of phenol

)o/UV radiation and Os/MgO/UV radiation of phenol

Processes Temperature (C) koo x 10°, sec™ koo x 10°, sec”
10 8.06 11.0
Os/UV radiation 20 931 127
30 115 157
10 105 178
03/Mg(OH)2/UV radiation 20 119 203
30 131 240
10 146 200
03/MgO/UV radiation 20 179 242
30 192 280
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Table 3. Activation parameter for the Os/UV radiation, Os/Mg(OH)o/UV radiation, Os/MgO/UV radiation of phenol

Processes Parameter Kcop Kroc
Ea (kcal - mol™) 3.03 3.01
o AH” (keal - mol™) 244 242
Os/UV radiation _
AS™ (e u) -0.069 -0.068
AG” (kcal - mol™) 22 67 2236
Ea (kcal - mol™) 179 253
o AH” (keal - mol™) 1.21 195
Os/Mg(OH),/UV radiation _
AS™ (e - u) -0.072 -0.061
AG” (kcal - mol™) 2231 19,83
Ea (kcal - mol™) 232 287
o AHT (kcal - mol™) 174 229
Oa/MgO/UV radiation B
AS™ (e - u) -0.069 -0.067
AG” (kcal - mol™) 2197 2193

o714 ky= Boltzman A}<(1.380 x 10™° erg - deg"), 4= Plank
A}26.624 x 107 erg * sec) 18] R (1.987 cal - mole™ deg’l)
< 71415 HERdHT phenol 9] @ EAFSHES| Rh-gof gt
2Rt whE RIS E2RE YR EE AlLtske
Table 3¢f YeRSict

03/UV radiation Z1j] 9h-3- A|A®oA] ZA]sl= O0; W -
OH, @ &5 &7+ WA, 12|11 Mg(OH), 2 MgO2] z}
7k &) o] &% Aolo] ojubi BRshubgo] B3k chafs)

71wzl WA o] A 3 A9 Zﬂﬂ P Lt
3} RS G A vl A s flsiAlE A
HHog we A7t JJROM
4.2

2 Ao A+= phenolE ¢bAsEL G&H 0 R A5}
AT S sty flste] 9 A olA Oy/UV ra-

diation, O3/Mg(OH),/UV radiation, O3/MgO/UV radiation &
o olef 71X AEYHOR AFskeleh. phenole] ALEHES
whgo] wat Ak theat g,

1) Mg(OH), 2 MgO Zu|E Os/UV radiation AFs}kA 2|34
oA AlZtoll whE pH W3k 57dskal COD Xﬂﬂ%#ﬂ s
AE vk A3}t 9280 Yoll= 05, £, Mg OH, -OH,
phenol, phenol B3l Z7HYAIE Alolof e 318HES-0]
WEof phenol®] a7l AAHOR ZUAL Blalolc.

2) Hh-2-o] A 3Ysl= E< phenol 4‘10“9/] COD¢ ¥ TOC
F Aol 7] 23} phenol®] 2 EASS2-2 O5/UV radiation *]
2] WMr} Mg(OH), MgO 5| Zu) 7} A Z7kak= Ao
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