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Removal Properties of Methylene Blue in Catalytic Ozonation
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ABSTRACT: Effects of operating parameters such as activated carbon dose, gaseous O; concentration and pH on
the properties of methylene blue(MB) degradation in a catalytic ozonation were investigated through a series of
batch experiments. Activated carbon catalyzed the self-decomposition of ozone, generating OH-, thus promoting
MB degradation. Thus the increase of activated carbon dose enhanced the MB and TOC removal. The higher gaseous
ozone concentration injected, the promoted MB and TOC removal obtained through the enhanced mass transfer.
The MB removal was not significantly affected by the variation of aqueous pH. Catalytic ozonation can be considered
as an efficient alternative in treating refractory pollutants in textile wastewater with faster and higher dye and TOC

removal compared with ozonation and adsorption.
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Fig. 1. Schematic diagram of experimental setup.
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Table 1. Operating Parameters and Ranges

Parameter Range

Initial methylene blue(MB) concentration (ppm) 100
O3 gas flow rate (mL/min) 0.2

PAC dosage(g/L) 0.3~1.5

. 3000~

Gaseous O3 concentration (ppm) 7000

pH 5~12
Reaction time (min) 90
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Fig. 2. Effect of activated carbon dose on methylene blue(a)
and TOC(b) removal.
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Fig. 3. Effect of gaseous ozone concentration on methylene
blue(a) and TOC(b) removal.
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Fig. 4. Effect of pH on methylene blue(a) and TOC(b)

removal.

LT NS BAET oFe] At wee
gole] pHol ofs) Ja-e W Ao FeA 9
ok pHZ} Z7kSHE, 4kstol 2(OH)el 93] 2.2
AFVESNIE FAFOER 27 A8 L 7H OFF
o) 4ol ksl Bk metd 4718AS 2
202 Ael@ B9ol YNHOE pHrt F7He

SE.O
S

et AHEjago]l Frishe el #EE
Fig. 49] A¥= S Q&30 A= g vho]
E FAZIERE pHE| W3yt W &
Aol &= vAA HojEr

S e E3boll A MB Edll= 2ol 23 AF4t
sh 229 38 &Sl OH ol 93k Hxi4tkstoll
ofsf dojdtial £ = Utk wEA S 2.3t
A MB A A3 A ()3 22 A L3k
WEo 2 FdE o don, o

o)z,

_q]

ut

0rO O
vH =

P
=Es
°

M

—1In(G,/Cy) =kt @)

o714 ki MB AARESS] &E4FolH Co=
Z7EE, CE HHSAIZE tol A 2] mxolt) Ao
Al Aozl MBE] 275 =0t WA I T 5
o] H]E REGAIZE tisiA T ZE 8™ 7]
ZIZREH AATEY R4 KE 7Y T Utk

| @3l A Yofjul= MB A ARHS-<]
AEE Alkkd 5359 A3 AT 3hE Table 2
of Ul AP xAEE dojxl AFAGFR)
o] F2 0.926~0.9969] #S 74 MB AA¥ES-o]
A 2o H=rdo) o HAs A A=
T JE AR Uegth £ g Edv

Ed%o] 03, 0.8, 1.5 gL= =71 w) Z+2} 0.10

¢

N

0.118, 0.151 min 0.2 Zr}algon 7ty o =%
=7} 3000, 5000, 7000 ppmO & Z7}E uf, zkzt

0.079, 0.199, 0.239 min'& Z7}at9th. A& E pH
W QJol| A SAFEe] Zhe 0.128~0.154 min 9] FES
THAE Ao E UERsTH

Table 2. Comparison of Degradation Rate Constants of Methylene Blue According to Experimental Parameter

E:gzlr;n;r;tral PAC dose (g/L) Gaseous O3 conc.(ppm) pH
Value 0.3 0.8 1.5 3000 5000 7000 5 7 10 12
Rate constant(k) 0.102 0.118 0.151 0.079 0.199 0.239 0.134 0.139 0.128 0.154
R’ 0.949 0.984 0.993 0.992 0.926 0.969 0.995 0.994 0.988 0.996
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Fig. 5. Comparison of methylene blue(a) and TOC(b)

removal according to treatment method.
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