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Abstract

The purpose of this study is to investigate electro-generation of free Cl, ClO;, H,0, and O; and degradation
of Rhodamine B in solution using Ru-Sn-Sb electrode. Electrolysis was performed in one-compartment reactor
using a dimensionally stable anode(DSA) of Ru-Sn-Sb/Ti as the working electrode. The effect of applied current
(0.5-3 A), electrolyte type (NaCl, KCl, HCl, Na,80; and H:8Q4) and concentration (0.5-2.5 g/L), air flow
rate (0-3 L/min) and solution pH (3-11) was evaluated. Experimental results showed that concentration of 4
oxidants was increased with increase of applied current, however optimum current for RhB degradation was
2 A. The generated oxidant concentration and RhB degradation of the of Cl type-electrolyte was higher than
that of the sulfate type. The oxidant concentration was increased with increase of NaCl concentration and opti-
mum NaCl dosage for RhB degradation was 1.75 g/L. Optimum air flow rate for the oxidants generation and
RhB degradation was 2 L/min. ClO; and H,0:; generation was decreased with the increase of pH, whereas
free Cl and O; was not affected by pH. RhB degradation was increase with the pH decrease.

Key Wonds : Electrochemical oxidation, DSA, Oxidants, Dye, Electrolyte

L
Ju
tlo
L
4
r

A7y £ 3FL AR
ol FAHI Aok F71 T4l R
= 'Y HeL2REH RV1ER FUEE A

o
.

Corresponding Author : Young-Seek Park, Department of
Health & Environment, Daegu University, Gyeongbuk 712-
830, Korea

Phone: +82-53-650-8043

E-mail: ysparkk@daegu.ac.kr

Astrl A% M2 FRoIT. H71818tal 45
g F3L2 Hoj &2uly 5 AR o3 o]
2o] &&=+ 3 A (sacrificial electrode)S A}
L5 B84 A=(DSA, dimensionally stable
anode)& AHE-8 WY Fo] e, A9 AU
Hlgte] H2lsgo] Holux wkg-o] Aort &ofs}
o, BahdF @ S5 2 Aol Aot A
AFL AT AA 7L E3) Hol 9, 828 ¥ 2o
=4 BAR FA3ES g4sed 31, F2 9



1236 e

A% FAol 538t F2 Q AA, EF A&F
AA, F54% AA F FE AVNF-ANNRAY
(electrocoagulation-electroflotation)2 ©]-83% 432
of o]& o] gic}. ¥ B84 AL 42 g4
Aol ok Brgte) Ml don Ao 1
o] Zo] & Aor Ph} A E Y3V HT
Erog ©e HAL vy v A BHAA A
Z] olF R Atart BAEe AN AFAA 2
& o) =EHTZOH - ), 30|22y SA|Z
(HOO - )ol 93] @&} gHse Ay 3t &
2] G (free Cl), ©]4F3tA2(CI0y), AAFE42:(H,02)
L 2EO) T LA AstAd 98 Y Al
o#] FEEHA F7IE AAE ojitsg Lt EE
A A dd f71ES dl(incineration) A H 4
A= Ao g dEA HZ AF A BopillA B2
#e Bedodn AP mE 244 AFL
2 dsher 7+ A3kl FAO BAEY L9 E
Ag AYsAR Fa ¥ WAYE wet OH 2
o] Bo] AAAHE AR 45 458 AT free
Cl, ClO,, H:0; 2 05 %9] 4dalA 7] Bo] WA=
44 Ashe A=oz U 4 ok AF 45 As
= PbO; A=, B4-E3 tho]olE=(BDD, boron
doped diamond) M= $& o|£3le] Amaranth,
Indigo carmine, Orange 2 3} Z& o8 714 9=
o] Eajo] AHEHo] sh=dl, PbO; AL {718 A
345 +dAY AFezRH Pyl e
(leaching)® 987} glome @747 9% &7
AgAo] Hojxo], BDD A3 e 8l 3454 A
F& & A ¥E FAHU(high oxygen over-
voltage) & 7}X) a1 Q)i thE A(polycrystalline) t}o)
FEESY B& HAA R YAl $Fem
the WZo] vls| OH grizo] Bol 4459} OH
ol Aol o7t A AHEE Ao AEH
2 PA A= vhAe] v AzFA | B33
o olAA gyt & o)A 1 AT

whA AA akslo] o8] dA s OH oz Ay
#e Ao gAl A HHA A EaA T3}
E A4 £ Tl 93 AAHE H0,, 05 59
AstA ot A)AE e NaCl Foff oz A4
HE ClO, free Cl 59 FaA A8A Fol o)
Hshe E4A4 A3E A3¢ ol &dte T

LR

shol A dA Bo] ol&Hm P

B84 A3tE Ase AS 2olde ot w8
Mg e AFYE(~10 AemDo) A Ha9)
Z 715, POPIO RS o) & A A&
o gol AL o] sith. 13y P BN E £ &
&o] PbORTH £2) B8 Rez dex Ag”.
Tole B2 3HgE Foli DSAR ¢elZ RuO,
Ir0.8} E§rEe] #2247 F97 048, 0.8
A, H & §718 Abshel 2o 3R 4F3H e
Z AHgHol g’ a2t I Ry, 2 Pt 59 58
A8ke i) A7) 10, RuO: 2 PO, $2 37lolx
A BAol FA BaAY o] 2 9H 58
7R Qlo} o]E @Y AEY E4dd v 4
BE QEo= Hrlste A3 #4 S Fola, 1
& sEE Y AEI} olFoiA T UP. waba
B oAt BAe oy X F4% EFEE F 14
AEA ASTE Azsn 5& 4¥std A3 4
5ol +5 9 W Ru-Sn-Sb A EA B84 AT
A0 AN F5% %, AF. pH 2 37 FF F
$-A A} free Cl, ClO,, H,0, B Os 59 2+3}
A Bz goled dE<2) RhBe Eald wiX=
A nFs FABVAE Lolr Al P

o

o

2. Mg 3 Y
2.1. 8=
Ru-Sn-Sb A=9] Aze g3 2ol 63 x 115

mm Z 7] A8 Ti ¥& 40% NaOH &<f¢] 33

32 80T oA 2A12HE ¢ A8t Ti Foll 2o Q)

B 718718 AASIL 35% HCIZ 6122T A 14

5 dA G 2o S J Ad dxst

o] A7 34t Ru 005 MS 7102 g H=

Qe B HE %L1E 2HEAY AF AR

HCI(35%)% n-butanolo] 2:8¢] wl g8 E3d g

50 mLo) ¥4tz aytsly] I AE A=A

23 §AS ez T¥FI 0CE FXH= A

1o 55 Bt dEAA g S A H,

500C8 FAS e A7EA 5E E¢ 2447

F Aoz YA o] #8& 203 wkESn

HEH o2 S00CE FAHE A7Z2A 1ALF

t 2ZAA AFE A=A



A7\8e 24

5} .

N

[\

.L, dr 1
T

oK

Lkﬂ-k‘l

AshAl A Aol A ¥
Azstg o, vhg Fue 10 Loj
Y25 7)(Hyunsung E&FE, 50 V
Aol AYe FFAh 49
off AME-3 AFL J=F1 &F BEF 2L AEE A
2819931 A= 21742 2 mmo|t}. RhB £3) A3}
A A AYe R mvlz avste 23

RhB 9187
e s

%@(Fig. 1)' F
20 AYE °]-8-3}4

Power supply

o)

[

Elactrode f@ m

Stirrer

Fig. 1. Schematic diagram of electrochemical reactor.
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Fig. 3. Effect of current on the RhB concentration in
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v A& Tr} wgtln B g Kimd Park™e] A¥
o} &gkt |

ojs} Zol A, AddA s Fo] 2t dFAE
uta} 7] pH7} vl 4ol ThEA vEeRd A
Eajol whg-ojA 7] pHell atE WA f71E
3 3L gl Aoz gdEAen, 27] pHe
g U@ d77t 98 Aoz AEHAT

4.3 8

Ru-Sn-Sb/Ti Ao fjgdd, olitsigd, it
s 2 2F APSE € Yol 4 ds
Rhodamine B9} @40 w] X Ato] tisted XA}
3ty 89 A%E ATk

1) AFEE 4 759 AAFE 94, ot d
&, JAgeA 2 &) AR Al F7 we
AgFRo2 FI8e ATE HEY. Rhodamine
B(RhB) 63 mg/L. A &lA], & AR{E 2 AZ UES
e HF AF oM d3tA 3% Tt
RhB 4% AAEE YA8A &3t} o]+ RhBY
ME 7} 48 oo w2 Al 7HASY] Wi 4 A
Foldol e N AAE atolrt 2] &7 A
ojgkil AR HUTH

2) 2& AxxdA dAsfAo] isiAl el v
e 9 22 29 A fe 449 o)t
449 ¥R £X& 2% NaCl > KCl > HCIZ e
Bk HAAspAagt QF9 3§ KCI9 NaCle] 4
A A3 Aol fre]l G449 CIOE -9 W2
et NapSOs9F oSO G404 Asddes g
g e 3 9 R QE] AHH
e Aoz veiyth Asfd FHol @& RhB £3)
£ 5 & NaCl > KC! > HCl > H;SO4 > NapSO. & e}
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woh G2A A A v G40 Ad L vlas)
A-d of d4A HsiZe RhB £ &7 wE A
o2 Yehgto

3) NaCl 557} 718t 4 44 484 5571
Z48le BEe Byon, 4579 A4 2EF
1.75 g/Lol 42} NaCl 5o A= N3 e 3
747 22 ¢gkth. RhB £3]ol A% H & NaCl 3%
£ L75 gl Reg Argdch

4) F7) FFFo] 02 U/mino & ZVpA RE 4
stAl o] o] Frkste A%¥S JEUdY. 2
g F7] FF%°] 3 Umino2 F78AA 5§ o
Fo 108 Os 447 $7HE v ALR e
v H3 gyl 8% 2 Umine & veRgtth RhB
il g HA F7] FFFL 2 Lminl 2 e
s A4 A8t FE9 RhB Fal7l 2 S
Yehifled, 371 FF%E RhB 34 &
QARG vXe T2 HL Aoz AEHIYT

5) fre]l B4 L& A% pH7l fEl d4 A4
o vlX&= 4 A gle Aoz ey, o4k
st 4 9 g FeLe pHYY SHESE e
BFE JeIAT: pHVt o2 458 27 £
qEZrt Baxe Ao JEGon, pH 7914 9
7h79] A= RhB % Afole A ¢ Aew
vebgtch 22 pHYY 112 2745 d A RhB 23
=7t wig =gAe o2 YEKL.
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