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ks 35S AU T dFrve] §XAA PUAC (PIEE®), PHAO (PAE-FrILh) FHulE Alxsta, LE&/50 3
ol Agate] GAA L TRl mE Full 545 st AAE 22 S dFFS 2T xSl T8
I eERAee vaa & A, @AAY Fiel whE a8 Ml k. LEEEIT YT PUAC, PUAO FHHE
o] g3 @ &/Zul]F 7 ol A dichloroacetic acid (DCAA).J Ba§ 9 AFEA(TOC, CODg)S vl w3l & A7}, ©=/Zn)
T AAFEC] Fkow, @A A uhE SAHste 719 0191% DCAA v55 YAaHA ot e&Fwde ¥
SIAA AAES e A3, o= FEAAE LE2FFTF S wEl AAEe] A5 A N, 10 Limin ©]/32]
eEBFIAE Tkl Malsto] A7 G0l A5aA 2k oldd €S DCAAS] SAkslel o) A4
TEANGT BTGl BAE FaolRo] stol=F4 2t Z( - OH)e AAIRIA (scavengen) 2 288 21 gkt

Pd/activated carbon (Pd/AC) and Pd/aumina (Pd/AQ) catalysts were prepared by the impregnation of paladium into activated
carbon and dumina. The catalytic characteristics according to the kinds of support materials were compared. The decom-
position efficiencies of ozone according to kinds of support materias are about the same when these were compared by adding
10 g of cataysts into the water saturated with ozone. The decomposition efficiencies and the oxidation characteristics (TOC,
CODc¢) of dichloroacetic acid were compared with the ozone only process and the catalytic ozonations using Pd/activated
carbon and Pd/aumina catalysts. The decomposition efficiencies of dichloroacetic acid by catalytic ozonations were better than
the one by ozone only process, but there was dight difference of the one between Pd/activated carbon and Pd/aumina catalyst.
The decomposition efficiency of dichloroacetic acid was increased with increasing ozone dose at a constant concentration of
dichloroacetic acid, but the one was little increased with increasing ozone dose a more than 1.0 L/min of ozone dose. It
was seemed that the bicarbonate and the chloric ion formed throughout the decomposition of dichloroacetic acid acted as
the scavenger of hydroxyl radical.
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Figure 1. Synthesis of Pd/AO catdyst by Sol-gel method.
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Figure 2. Schematic diagram of experimental apparatus.

Table 1. Characterigtics of Synthetic Wastewater

DCAA pH CODa TOC Temperature
(mg/L) (mg/L) (mg/L) ()
200 + 5 9 65 + 2 33+2 20~25

S RH(SZ-35, ¢ 35 mm, A1713H8HE 51 (F) I dFuUE o] 83t
o] Azt A GRS AT PdCl, 1 g 20%
HCl 1 Lojl &alA) 7] 3, A€ 800 g3t 3 Wa-&7] o Tl
AgALz 72otshaa] A e macro poreoﬂ ZA 5= ) AS B
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PI/AO 1= Figure 13 o] Z-ARj[6|o2 A Z33Th
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85 CollA A1l & FdAito 2 sjuA At dlu & FHe 457
mut Z(sol)g-ofell el gkl g3 2121 palladium acetylacetonate
A& 5ot & 85 TollA] 1 h &<t ArRkeIqit) mak & 220
A ferg 5] SulE AASIHA 24 h F<t ASIAIF T PAALOs
A& 110 TLREANA 12 h 7Ax3ska1 500 T71HA] 0.83 T/ming] &2
E£5= 7tgeklon, 500 TollA 5 h ¢ 3715 F8FUA &
AA A 283 AEE Pyrex BES7]el &21 $, 400 CellA 2 h
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Yol f4S £33 &
0.1 N-NaOH §-91-& o]&-3}o] 27| pHE
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Figure 3. SEM image of PJ/AC cadyst (8) and Pd/AO catayst (b).

Femaini rrsd 0=
A
u
ok 10. 4
&2 == ot
2 Rema i ni trad 0=

WS Fol AAHOR p 2Ee ggkh BehEE
JEHPIAC) % 7P LHPIAO) Sl 2] FUFE )%
o 0] 10 geat/L® WEY] F3E 919l ol FAsAh

=

2
H-8-7] F3F FielA 4 gk Akt Als & A7) 5te] DCAA
%, CODg, TOC (totd organic carbon) 2 pHE =4 3}4ith.
DCAAS] F&=4 WH(EPA 552.2)2 ECD (electron capture de-
tector) 7&7]7} F2¥ GC (gas chromatograph, Varian star 3800)%
o]-83}9 3, Rix-1701 (30 m x 0.32 mm |.D) Z8 & Ag-3stgom,
2%%1:“ 60 CollA 4 T/ming Z7F&= 150 CT7HA] =7HA1 A
50 CellAl 8 T/ming] S7H&= 280 C7HA ASA A HE

ol tEEZNEALS] AA 54 89
— #@— Ozone alone
—l— Ozonel/AC
—— OzonelAD
=) e _
8 e
o B ]
@
c
8
T T = = hd
0 10 20 30 40 50
Time (min)

Figure 5. Comparison of the ozone decomposition by different AOP
processes ([Oslo : 2.0 mg/L, catalyst : 10 g-cat./L).
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Figure 6. Comparison of the decrease of DCAA by different AOP Time (min)
processes a pH 9 (initial DCAA concentration : 200 mg/L, Os Figure 7. Comparison of TOC remova with ozone aone, ozone/AO and
concentration : 10 mg/L, catadyst : 10 g-cat/L). 0zone/AC processes a pH 9 (TOGC, : 33 mg/L, catalyst : 10 g-cat/L).
Table 2. Comparison of Oxidation Ratio with P/AC and Pd/AO
Tope of oy w0 o) o) e
Pd/AC 147 15 27 0.556
Pd/AO 145 12 27 0.444
2 B EgITh olof whal vt G519 nFAsS AR NN LT/ OH+RH —~ R+ HO )
Frksbrd nFAEE A 550 @A WA 42 GRS o) & * R + 03(0,) — Oxidized Product ®)
7R ARl BTl 97 oE:Rsel Qi Ao
Bk B ARANE gAY FRel B eERdTe ANHOE 0F FETYIME A8 WeHA g 2% 3
BT AR S 2710 27 AT 2 Aok ATk o] ol=SA ehrizke] €)@ W4 585 x 107 Limol - seq)7h
= BAAY JPguct FHBEY FNREOR eERHF] & AoR LAl Utk ol Avke Bebgol BA W Hujol
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3. ¥ sto] =ZA glr]Zo] DCAAZ HE-g-sho] Akshe o] 17}12' 2o
2 add 5 gk
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3o 7+ 10 gcat/L= H&S 7lo F<l3kaL, 7] DCAA sE=E 200 9= A3t LEASASIE A TOCE AL a7 4ol
mglL, 7] pHE 92 Z2d3l1, 9&E7AY F3S 05 Limin (7] WA ekokth Suiatsta el A Sufel] wE TOCS e FrAE
QEFE 120 mgL) o2 s WA el whE DCAAS] Al SHAl e e, OJACEF 9] HF TOC Tt 2w =4 vet
A&E vag Aol ek TOCY] A 71847t ¢4 4hste o 0024 Fez ¥
LEGEZAEL TG ol A DCAAL] AAE AL dojuA] Fgtort state Al Uehied e &9 Astei o] 44 dxatsie 7
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5 AlFIAE DCAA AAES Awkr oz & Apol7t Gl able 201 EFISITE DCAA Foll E35HE o] 4] 7] ¥k4(ThOC)
202 ekt Leon S{10]S to| =24 ghrizto] A (1) (2) ﬂ 3t AAR TOCY W f71EATE FIIAHEA(CO)E ¢
o} o] Ao FrlEolA Ed kgl g #frletta-S v Ardskd vlEE yed F ok PdAO FHjAtsta el A=
S, o] f7]ELe] 2F B Aragl Hheste] AR ES 04447 eRgtal olel Hlsl PUAC ZHwlAabsly o] 0556°.%
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Figure 8. Comparison of COD¢: remova with ozone done, ozone/AO
and ozone/AC processes at pH 9 (CODgo : 60 mg/L, caadyst : 10
g-cat/L).
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Figure 9. Removal efficiencies of DCAA according to ozone dose and
contact time (initid DCAA concentration 200 mg/L, PA/AO process).
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Figure 10. Removal efficiencies of DCAA according to ozone dose and
contact time (initidl DCAA concentration 200 mg/L, Pd/AC process).
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Table 3. Remova of DCAA through Os/catalyst Oxidation using PA/AC and Pd/AO with Varying dose Oz

Type of catayst Ozone flow rate (L/min) Ozone dose (Os mgQ) Remova DCAA (4 DCAA mg) O; mg/ 4 DCAA mg
05 312 146 2137
Pd/AO 1.0 543 168 3.232
15 798 172 4.639
0.5 302 145 2.083
Pd/AC 1.0 555 169 3.284
15 783 173 4.526
50 GEL et A3k B Al o3t ks Ve bob S b
Zebge] ogh o FE Q)
w0 | 2) 9F WEFYT 2FEFY) DCAA AZE 1l A
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30 | SR e Aol M oF 73%9] AAEES UERITH

O Inorg-CI(PIAC)
-} Inorg-Cl{Pd/AQ)

20

Concentration of inorg-Cl (mg/L)

0 10 20 30 40 50 60
Time (min)

Figure 11. Change in the release concentration of chloride according to
the ozonation (initial concentration of DCAA : 200 mg/L, ozone dose
1 302 mg Os).
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