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Abstract — UV/H,0,, O;, 04/H,0,, UV/H,0,/O; processes were tested for the removal of COD and color from
terephthalic acid wastewater. COD removal efficiencies were 10, 48, 56, 63% in the UV/H,0,, O;, O3/H,0,, UV/H,0,/
Oj; process respectively. Color removal efficiency of UV/H,0, process was 80% and O;, Oy/H,0,, UV/H,0,/O; processes were
almost more than 99%. Terephthalic acid, isophthalic acid and benzoic acid were completely destructed in terephthalic
wastewater within 120 min by UV/H,0,/O; process and shows high COD and color removal efficiencies. The optimum
concentration of H,0, dosage was found to be 0.5 M, 25 mM and 5 mM for UV/H,0,, O3/H,0, and UV/H,0,/O5 pro-
cesses respectively, Organic destruction efficiency was enhanced and also reducing the consumption of H,O, dosage by
combining UV, H,0, and O; process.
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Fig. 1. Schematic diagram of advanced oxidation process equipment.
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Table 1. Characterization of wastewater produced from TPA manu-
facturing process

Compositions Value
COD,, (mg/L) 3,500
Color (PCU) 140
Terephthalic acid (mg/L) 280
Isophthalic acid (mg/L) 400
Benzoic acid (mg/L) 1,000
pH 9~10

Korean Chem. Eng. Res., Vol. 45, No. 6, December, 2007



650 el - uE -

T 3749 AEAIE X & 0y/H,0,, UVH,0,/05 378414 0,
o Tl B e s Al H0,0] FUERES '
geto] f7lE B AMLAIAS S1RE #H A ASH FUFLES BET
At olgk 2 F%Zé—% F8lo] AL Sl UV, Hy0, 117
L 05 Akl AlxSho] ElREAt wae] 71 el W Abst

Al I v st Hlﬂ% 3% nsh= WA R AYS Tt

i

23 A A =H

Eﬂgﬂ_LEp\]. ]?ﬁ%lxé ]_,_oﬂ al—oﬂ Eﬂgﬂﬁa—)\]— O]AIL‘E]—/\]— 1
2] WilizAE AE-9] 5= SPD-10A UV detector(Shimadzu Co. Ltd,,
Japan)@} Shim-pack CLC-ODS column(4.6 mmx150 mm, Shimadzu
Co. Ltd., Japan)©] 2Fe HPLC(LC 10-AVP, Shimadzu Co. Ltd.,
Japan)E ©]-&3slo] B3I o] EA O F = 1% oMM EAl(acetic
acid)Z} oA ELIO] EE (acetonitrile)yS 85:1(v/v)S] HIEE &35t &
oS- ARSI 0| AR 1 ml/min, UV AE7]9] 4%+ 240 nm

oAl A4S SISt A ‘rr7]§.4 &L vk As g
) Q_bﬂ—x% AR O‘F“j)‘:(COD)“ -0 24 gkelslgit), 318k Ak
2~ Q752 DR2500 spectrophotometer(HACH Co. Ltd., US.A)E

°o]-§3k COD, M o= A3tk 3t 72 A= PCU
(platinum cobalt unit) & AH-3H310H, PCU Sl AHe-H H]
A= Hi-93727 Color meter(HANNA Instruments Co. Ltd., Italy)
= ogsielth

w
M
H

g
El
Mt

3-1. UV/H,0, 25

UV/H,0, 37d0llA Hlelzait Alzs7g sl x2gEo] Q=
HH|ZEAL, o] el gl wilzAke] w3l W A A A
= Fig. 29} 3¢ WERATE %7] pH 9.0014 H,0,9] F9&S
0.1~1L.O0MZ F7MA7F 10,9 FUFE7F 2F 7714982 —E‘r’aﬂ

off mX= JIFE dokHSITh Fig. 29] AellA & 5= l=ol At
314191 H)0,2] FUE57) 0.1 Mol 1.0 MZ 10812 @—7}0}91%

o= EFely f71E AART e & HeP} fle sles L}E}kk
t}. 0] Hwang (3112 A7-AeM s} 2o] w49 pHr} &
35 ’\Z"ﬂ EABH= 7RO E o] of ©]3k(C0,*) Skt 3}"4
Zro] A AMIA (scavenger) B2} Azbar 532,331 A A ol|A
o} o] o ® F]1E H,0,7F Whe-2] (1) #2o] Aks) ekl
B ARt w2 3k} 24t (hydroperoxyl radical, -O,H)=
sl Akl Bl AANIA R ZgEgl7] Wil Zlow
shekec),

H,0,+ - OH — HO, + H,0 1)
UV/H202 el 2% HelZeit Az #5224 7= 43
T AALEE Hol 15% o= VRO, Fig. 3¢l B9l A Al
A AT M= H,0,2 FUHo] 0.1 MolM 1.0 MZ 71l wh
2t #572] M= 60%0lA 80%7FA] B 0 F A|AS . St
UV/H,0, 37| &Jgt 7] B AEAlA b= vhg7IAl §- 301
olufel] BT FREE A OFE et o]} o] UVH,0, 374

oA He] A AAEO] ol Bkl f71EC] Al g0l

sfetget M45H 6= 2007 128

it
5
1>

wP238 & 3 3

S0.8
(8]

0.7

0.6 @

0.5 . .

0 30 60 90 120 150 180
Time (min)

0.9 a6 ) o ) )
$0.8 0o0.10 M
Co7 ©0.25M

A0.50 M

06 (b) 01.00 M

0.5

0 30 60 90 120 150 180
Time (min)

W®Wo g ¥ @ W g g
09186 o a4 8 a 8
g0.8 00.10 M
Co7 $0.25M

A0.50 M

0.6 (0 01.00 M

0.5 . . . . .

0 30 60 90 120 150 180
Time (min)

Fig. 2. Effect of H,0, dosage on the degradation of organic com-
pounds present in TPA wastewater by the UV/H,0, system
(a: TPA, b: IPA, c: BA).
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Fig. 3. Effect of H,O, dosage on the decolorization of TPA wastewa-
ter in the UV/H,0, system.
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Fig. 4. Effect of ozone flow rate on the degradation of organics in the
O; system (a: TPA, b: IPA, c: BA).
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Fig. 5. Decolorization of TPA wastewater by the O3 process.
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Fig. 6. Effect of temperature on the destruction of organics in the O;
system (a: TPA, b: IPA, c: BA).
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Fig. 7. Effect of H,O, dosage on the degradation of organics in the
0;/H,0, system(a: TPA, b: IPA, c: BA, Temp.: 45 °C).
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Fig. 8. Effect of H,O, dosage on the decolorization of TPA wastewater
by the O;/H,0, system (Temp.: 45 °C).
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Fig. 9. Effect of H,0, dosage on the degradation of organics in the
UV/H,0,/0; system (a: TPA, b: IPA, c: BA, Temp.: 45 °C).
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Fig. 10. Effect of H,O, dosage on the decolorization of TPA wastewa-
ter by the UV/H,0,/0O; system (Temp.: 45 °C).
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Fig. 11. Removal of COD by the different combinations of AOP pro-
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Fig. 12. Comparison of different AOPs for the removal of color from
the TPA wastewater.
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