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Abstract

Anthraquinone dye has large yield, widely used, and contains more toxic groups in its structure.
Once it flows into the water environment, it causes irreversible damage to the growth and devel-
opment of plants and animals and people’s organ functions. The electrochemical oxidation beha-
vior of reactive blue 19 (RB19) on Ti/RuO; electrode was studied by cyclic voltammetry. In addi-
tion, the optimum process parameters of electrochemical degradation of RB19 simulated waste-
water using Ti/RuO; electrode as anode were investigated. The results showed that the decolori-
zation rate of RB19 was 80.8% and the removal rate of COD¢ was 31.2%. Ti/RuO: electrode had
high electrochemical degradation efficiency for RB19 and was an ideal electrode material.
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1. 5l

JURLZ —Fh BRI AT WL R 0 ik A 805 A S5 M R A WA G, T2 B T B il i | IE 4R
B At ARNIE SN R[], H AT 200 E S8 kb2 R Yk, RRAEZ1 84,000 Ml Gu sk ok
B, XA 20%1 KI5 ek H Gkl Tolk[2]. BERGRE i T A5 4e A, ML ARBE AR, XA A
AIEEE A PEE IR, T H AR R 7 =B, Bk, SHR—Ma R0 E R K
ER G R iR L JE B

HET, HekbKIE LA MHE3] [4] [5]. SefEfb A IZ[6] [7] [8]- A:=4i%[9] [L01AN AL 24
AIE[11] [12]55 o H Ak 2 SR A v ] PR35 BT ] P DRI v 80 25 B G Rk B 4, ELAS e Ak 0] ) 1 71,
TE AL FEAE P2 PR /K S AR L2 3R A5 — MR A R BT 2 N Z RSN A ER R, I8y
PR PN B2 7= A B AR A D, S K P 7 e il i SR SR S R 25 B, X s A A
— R FRHE H I («OH). H,0, FIES(Cly) %5 [13] [14].

AR N R A RE, RN AR AR, AMIHE. B RIRESE, Hpg
WM R R R EBEIR R —. MBI e 7T 2R, i B2 m T ik S A i FE RS
PP A FE R [15] [16], PRG350 1) FEUAAT RL A Fa Ak 2 S A2 A S G R R K (R DG B . HA, ik
AL B AR DR R K A8 I F AR S B A SR A AR [17] A FE AR [18] . Ti/RuO, FEFK[19] PhO, HiHR[20]
F Ti/SnO,-Ph HIMR[21]5F . RSP TIRAR 2 B (DSA) AR e Al T 5% 4 FEARAN A B3 Bt NIk B B3 5
RSB E i H DASCH SR AR U AR Ik s, R — Bl R AP BHAR A RL . Elumalai [22]LL DSA
HARAE N PERG, AR AR E N B, WFFE TG THE35 186 (RY186) 4k b ffA, St ah Rk,
7 pH . RY186 WK . Fe® Ik E. H,0, BOin & Al s 38 B 3 %)y 3. 0.15g/L. 0.015¢g/L. 0.2 g/L A10.1
mA/em? (1261 R, UM 15 4R, RY186 £ERFAIIA 99%, COD #[# ik 94.82%.

A SCLLTi/RUO, FEARAE A FHK, W58 T RB19 I FEAL S FRARIE 0L o 15 5, SR MR 20 72 T Ti/RUO,
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. e, i CODe Wit T RB19 7 B4 N I ALK I o

2. EWMMBEFZE
2.1. SEEMPR

RB19 (AR)WT i 25 L2 A IR A F],  To/K B EREN (NaSO,) M T [E 254 B4k 5 PR A 7 o
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SEIG E I T RBL9 FRAUUR /K, HE A 22 PR AR S 0625 B -5 SCRiR[ 23] 4 [R] o 7 250 mL (54 HH i\ 200 mL
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RB19 # /K, BHIR Y Ti/RuO, Hitl, FHR AR HAR, SN EA 60 434 RHEIMT WAt
JEEIE RB19 (K, RB19 Bt N (1) Fis.
N =S0=Ct 1000 )
C

0
Hor Co Ml C 43 31 RB19 HIUB 45 e i 18] t FRZ, mglL.
2.3. A E
COD, I3 5E 77 V5K Pl B A% 2 5.1 (HJ 828-2017), CODg, R H i 5 A R [241 () iR

(COD, )O —(COD,)
(CoD,),

COD., %% = £ x100% @

. H1(CODc,)o #1(CODG,): A ML Rl LS 7 J ] CODer (M/L)
3. ZER5VR
3.1. fEHMRE(CV)HIZSHh

N T Hi5E RB19 7E Ti/RuO, HLAR b (I B AL 22 8T N, AN TR IR T = Bk R, & 1 R
AN B DL R A A B A, AN H SR BRI N 2 B H R, TI/RUO, FEAR N TAE FE A, 7E 0.025 mol/LNa,SO,
+ 100 mg/LRB19 ¥ HH#k4T T CV BheRila, Seiest BaniE 2 .

Figure 1. Schematic diagram of the three-electrode system; 1) Work-
ing electrode; 2) Platinum sheet electrode; 3) Saturated calomel elec-
trode; 4) Electrochemical workstation
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Figure 2. CV curve of Ti/RuO, electrode
2. Ti/RuO, FBARHI CV HhZk
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s 2 frox, £ ARR PRI EAGERE, SRR RB19 J&, CV HhZh iR A th LT
MR, HIET B P AR KK . A IR R Y], RB19 I HLAL 2B W] BETFAN & ELEE A A AE FH AR
I, 02 I B ™ AR s P T SR B — O AR [25], 1% R = (3) A (4) BT s [26] -

M(H,0)— M(+OH)+H" +e” ©))

M(-OH)+R —>M( )+RO+H" +e" Q)

For M(OH) A IR IR IS PEAL AL, RO WA HLEAL ), FEHLE AR, H,O 7E Ti/RuO, IR I

TE R F1eOH, 5 RB19 KA ML IR B, 186 f B I T s bl b IR s A5, (2iE T RB19 I HLAL
FREME[27].

3.2. B FER RB1 EBIEKIEE
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Figure 3. Degradation effect of RB19 simulated wastewater treated by Ti/RuO, electrode; (a) Applied voltage;
(b) Electrode spacing; (c) Electrolyte concentration; (d) Initial concentration of RB19

[ 3. Ti/RuO, B8R AL T2 RB19 R HAE K HIPERREIR s (a) JMINERE; (b) MRARIEIEE; (c) HBRRRIRE ;(d) RB19
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TEE 3(a), RAAFER AN E(5~11 V)R 5T R ARk, BEAG it s R (38 0, RB19 Jii 284
FHNEIE N . SRTATBEAE ML R 3K, RB19 it (0238 JR A W AR FE 3G I, AN A 7V I &AE R
RB19 Z %N 69.1%, SEEAMNHEN 11V K4 N RB19 2 FRFAUAHZ 6%, [N 7R85 & i) fiL . R )
DI E] Ti/RuO, HIM S5 ANEE N FE AR R T X7~ AR KRS, AR I E S T IRA R,
L TiIIRUO, HIAR 5 AN FE AN FI R (1A 38U ST AR/, TP RBL9 [ B A 8 R I8 A RTa B3 o PRIk, 25
HH LR TV AENEBEIMINEE.

3.2.2. #RARiE)EE

K 3(b) W FE 1 HELAR A 2 (10~25 mm) X RB19 it 23R [ 2, RB1O i £, 3 [ 25 AR AR 171 2 (16 38 Jim 1T PARATK
/N B L D B e T AR SN AL BRI AR, A AN T «OH 5 RB19 Yekbor T2 IAIIRERENE R, M
i AN T AR N o SR TTARCAR [ B0 I AN Sl /N Rk, BB BRI B IAEAT, R AR RIS =4, fRBE
P (B E AR A T YRR, E RBL9 Yekb oy 1 AN BH ES T A% L AR 2 B BR A1, AT 2
T RB19 [MIFEARRCR . BRIk, 2385 18 IEHE 15 mm 1N SRR A #E .

3.2.3. BBERRE

M 3(c) T A Hh, HLAR BT BEXT Ti/RUO, HLH 1) A R R A UK IR 52, 76 LA Bk B2 2 0.02~0.05
mol/L MYEE A, RB19 LFRFIITE 60%LA o kMM TN, PR RB19, (HJEmIRENH
FR LAY Sy B IR R SLI = A, ARSI R R ST B BH & -2 MG E. TiIRUO, HIAR 5 ANERAN Fa il (1) 3R T
PHAS FEAR A AR A IR JFE AR, B R SBT3 ZE VS MR R AR B, Al 82D TiIRUO, FEAR S ANER AN L
W A58 FH 77 i o B AR SV FE (R 1G 1, RBL9 2e B 28 I35 A7 B R R B b3 K, 7 FURR VR B2 0.04 mol/L
(IZAF T RB19 PR3 79.7%, STEHMTIAE N 0.05 mol/L %4~ RB19 EBRZF(UMHZ 1.7%.
M, ZEE2% B 0.04 mol/L 1E Jy it Ha i ik i .

3.2.4. RB19 ¥ERE

Wi 3(d) iz, £ RB19 HI4AKE A 100~400 mg/L (VB N, %% 7 RB19 ¥IUAIKE X RB19 £k
R, M8 RB19 VIR RS, Ti/RuO, HLFXT RB19 122 (xR ITE 70%LL k. Fl#E RB19 HILHK
FERIE N, ¥#0F RB19 Jekl T B B A N, 10 Ti/RUO, B AR 5 AN AR F AR A s i R Hh 7 A fg s 1
VI A IRER), ATREAS L LAsE &AL %A RB19, 53 4h RB19 75 i (i F2 v J2 B i) o 18] P24 55 RB19 e
BT ARG RAFERS KR, M EREEY AR, BT S8 RB19 2% F K. RB19 fEVI4
I 200 mg/L B (i €428 5 80.8%, S HIUAMRIE )y 100 mg/L B (1 i £ 2 A 22 1.6%. RB19 it e
ZSAK, HIETE RB19 WIUGK % v 200 mg/L B, HLAZE[A] Y6 RB19 (5B TE mr. (R, MR P
FRCR MR, S A REIE S 200 mg/L 1F it RB19 M4

IR SIS A L, DL TI/RUO, HLARAE N A AL RB19 BEIUE K ik TESHCN: SMINEE 7V,
AR (] EE 15 mm, ARSI 0.04 mol/L, RB19 #I4RIKRE 200 mg/L, TEMLAGMETR, HALZEMEf# RB19 1
KK 60 73405 RB19 it th3 )y 80.8%. %45 Rt Ti/RuO, FHUARAE A AN RB19 LUl /K I Hif
e A LA A e PR PR R 20
3.3. RB19 RO# L&

AN WA e BE VR T AN S BT FE R RB19 9K, {HZ RB19 (I b B L M ANE %, RB19 (1)
WALFEEE A Ll CODe, 2RI E . N T A TiIRUO, HLI.F4 /i RB19 BT L3, 7EcfE

TR T PR S 1) CODro HNIE 4 fii7, HLAE 60 min 5, RB19 AL 1285 80.8%, COD EBH N
31.2%. Z5HERW], RB19 I HEAL M A RUR LT, (HARETE 2N 1h. M CODc AL LEH, RAE—
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Figure 4. Decolorization rate and mineralization rate of RB19
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