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Abstract

Treatment of high chloride wastewater is difficult. To overcome this difficulty, a kind of material is
designed containing Ru, Ti and activated carbon to remove chloride, and Ru-Ti-AC composite
basket electrode is manufactured, through electrochemical method to remove chlorine in waste-
water. Cl- removal efficiency of catalytic basket electrode in different factors and an in-depth re-
search of CI- removal mechanism were studied. The experiments were carried out under the con-
ditions of initial pH of 2, reaction time of 60 min, electric current density of 400 mA, Cl- concentra-
tion of 12,000 mg/L. The experimental result showed that removal of Cl- could reach 80% in the
laboratory. The composite basket electrode also had a good treatment effect on actual high chlo-
ride wastewater, and the removal rate of Cl- could reach 75% in the industrialized treatment of
desulfurization waste water.
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1. 518

R E RS T IEACRE EEAGE . HIEEE). ml 2z, Eal. i) B R K SEAT BT HE i T
MR K B B N AR TG = AR B AR RS K, op Tl HE O i BB RIR, AE T RERNIRENES, W
AEVIARERIA CI, I HEKTRE FE&ESME A ALK, BASEDEAEE KSR ARk
AT LR8G5 T B 1) 54 R A 2] PTHETk[3]. MEALERE[4]. &K%, MBS,
AHRIE[6] [TIFBARIE[8]SE, (HIX LT VAERAFAESR i, b B 720 e 5L AW PR, WRISCRAR, AR AE
Wl Gk BN, TEEAR[9]: YIUEVE AT AU R AR B 51 [10]: A B A A SR AR IR
e o e I B A3 B R I SR R I FLIE BSOR A MU = A5 e [11], [RIRE 2R A s 280 Rede s, AL
GEYa, FOEHT/AINEEAK: BT R R B AR R R, B R S [12].

A AR IEE A i, R SR T A B SR FE[13] [14] [15] ARSI A LF] “ZL 2012 1
0398371.0” [16] “— i e {05 A'F BH AR oAk 2% B A ML K IR 5 vk S ke B 1 — T 0 X PR A 2 2 ) 7
FAEE A o B SRL B V3 4 8 (W R 08 il /6 1 IR 8 B , 1L TR 4 70 A S0REHR (1) B A BF 9 1 4% 1)
Ru-Ti-AC ZfLAEMWAM B, IXFE, BRI FEF, FIRER A AN 1) AWt i B AR IF #far 1) H
W 710 BE AN Ru-Ti-AC AL AR I bl 2 AR 1 W B P B 2L 2 7K Hp 1) 08 IR A8 B 7V BTk 1)
WERPAW b, 2) BRI RIAEE T, GBI Ru-Ti-AC AL R A T AE KK PR S0 73 s fr
PIERR,  EH R FRR AU B SRR AN T b 23 5 tH 25 [17], ARSCE S VA IR B IR 1] % 1 Ru-Ti-AC fi
AR, SRIGAEH Ru-Ti-Ac AR BARZEARFE I NK PH, [VETIA],  F I 25 S R R A% MRS
XoF R K RS T I R BR AR, I8 TR Wk S IR R A G A AT S AN A RIS R, B e S TR
EARANZBRALER, (RIS E S TP A SEER I 1 i AR b Ak 7 20T S e SUBLAR I 7K IR U8 T AL B EUR

2. MR
2.1. STRAVEME R E S RRHIPBIFE T

(1) Reid o 5% R R K IR 12~36 h, 3 I8 R BB UF A 2 B 7 /K Bk A I B e i) pH {5y
7, RJERIEYHE 100°C TR AT, R FALELR iR, &
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(2) Fr(1) ik Fiab BEfS g ok 5 EACET AW, BRI T B MPIRRRIR S, RS S HIARIR A M
W, ARG A IR TR A S SR H R TR IR AR, T IR B pH {HCA 6.5~8.5, FRTE 70°C~90°C/K
WA RN L h, SO &5 3R AR R BRI SR 90 b Ru 5 Ti B 20 30 A7 il 4% Ru-Ti 175 14 5 4 S 2 20%,
Ru 5 Ti /RN 1:2,

(3) K (2) Frid 15 f kL AR i AE 100°C~120°CHIE MR & T, KR T EE A EAE T
120°C~150°C A -t T, 45 & 5 i £ 7 B A A A (BRE A ) 3 1 e [ 4 5

(4) @) IR B FENE R BRI POs iR, REHISEE T 57 300°C~700°C %14~
JEHe 3~Th, WE)E, 19EIFTRN Ru-Ti-AC AL L.

22. AWRE

S “ZL 2012 1 0398371.0 — i P R WA BHAK HAL 22 B A HLER K O i B e B, Witk —H
WAL TR E, WK 1, AR, PR Y SR B (L Bk AR il 1 (R DR S B, B R e A
RBURLIR 5 PR S AL RI[18],  BTE IR A TR SRR B, BSOS T aiis Ph ok, A
DB R, A s AR R Y Rl IR B 5% NaOH WA 7 a4 SCSE AR R 7 A Uk

2.3. I AK

SIS FH K RPN RS, 55 1 3B AL ER A IR UK, B NaCl it B 19 &0 TR E 28 12,000 mg/L,
5B 2 AT NS bR B R B R AR K, R UK pH N 8.26, CIIK Dy 11,787.13 mg/L.

241 BETXBRAERSE
fic & 12,000 mo/L [F 52 W AU TR K, 20 B B0 Z8 DL IR /K PH, B MRS A1), R AT o 3 A5 5 56
S5, T I B DR 2 S S W 2 o U T R B A S A

24.2. BETEBRHIEHRELE

NBEFEAZITE LR THLEE, BB S0 TR 12,000 mo/L FIRHIE K, 78 Bk e RN 26 1F R
BEAT Z IR E R LY, 73 USRI 2 TR S 28 B e A SRR KA AR B ZOoRY, T A W s 1%
rig2e. RN R, H 5%0) NaOH ¥R, ZUIRVIA S bt K0y, RIARIIK, 8L EARER
PR AR 7 DN e T SRS 7 2 i, SR A TS 19 Ru-Ti-AC AL AR AT SEM AT EDX M 58 HAZ 16 [19]
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Figure 1. Schematic diagram of experimental set-up
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RS TR
25. TSR

2.5.1. KB
KT pH Cl ARSI R FH [ S b v T v .

2.5.2. HEALPAR M RESRAE
Ru-Ti-AC A RHIIRAE, K K AL BRHT 5 178 40 7R AR 28 A B 1) =y 1t R /NBORELEAT SEM HL R
A EDX W(ISMB510L V) >k FA1E H: 2 111 45 14 A4 5 26 73 A4 i o

3. ZHRENH
3.1 S|EFERME

X HELAR 2 S N A L AR TE PR SRR R HEAT[20], MRSk PHMEAE 6 f 7 2[R, REIHERME. &
BT R AE A OB I B A PH B RITE LA 6~7, X G0 TR 32 3 b HoAth 55 1 I 78 AU AR P R IR R
DRZIE, B PE AR B B AR K A R S IR S R SE . MR ph /N T 7 B, R H R AR b TR
PRSI B f s B IR R BRI, TR OH mIBH B8 T8 3, 7EBAMR R A= S0 R M AR RS
XEE TR m R A E AR N A TE S, I TR AR R BT DL AR RT DA AT, O R
ISP SRS I B AR A RO AR

e NK PH A 7, CIHKEE 12,000 mg/L, HEJTE L 400 mA, 437 B8 B (A EAT 5058, anfs 2
FizR, CI B2 bl H A i (A1 KM 35K, 60 min B I %) 80% 76 47, 60 min & CI R FREIE LR, Fitk
SEEB6 R 45 B B[R] 60 min.

T 7€ FARIS 18] 60 min, A ZK CI¥kE Ay 12,000 mg/L, HLZE 400 mA, HAsst/K PH BFFE PH X
CIrEBRF Mg, 451K 3 fin, PH N 7 I EMR K.

ENKPH N 7, CIHREE 12,000 mg/L, HLARRFTE N 60 min, o404 B B LA 5 HL L% BEXT CID
ZRRFEMR . K 4 FIRGE R, ELL ERMIZMFT, B ETE 400 mA B, CI2:BRFeRIn] I8 ) 5w,
FIRE B /N T 400 mA B, CIRFBRE TR, MR%EEmT 400 mA I, CIEBRF LI EEK.

3.2. EARMNASURRELSH

R BT BRI RTJE BOE P B B, 0 HIRE, FIJIE EDX AT SEM LABEFL4L 7y AR T 4544 . 1
5. 1516 73505 EDX FIRLBEIAHE Ao ARAE I 5 PRHIEIE SRR, Ru s Ti UMYk stk L,
HLEG S B AR DY 1020 1417 A i Ay B N FBHEAGTHIRT K AR IS AE, T LAR Y, Zim AL 2R
(0 PR Fa Al Ay 2 FLAR, X BE SR B AR R PP LT AR IR, N S NI T O A TR AT R
B CITRIEE AR R RE 71[20] [21]. 1817 o C. D NS G AR ERFAE, W] LAA H Ru-Ti #4132
ORI R, HAR M AR R (RN R 2, 1A R LRI AR, AEMR B CIM R R v 2 e A
Cl
3.3. STRAEMERE S RRELHIER

NI AT FE CIZ2BRAIMLEE, Fd CIIKIE v 12,000 mg/L [ NaCl ¥, B s, ARtk
NLEEAF T AT 2 IR E S, i K SRR . IR AR & B, FSREE CI 1&g
Fo MK 7 ATLLEWMAE H, CIAEIALRE KLY 80% A4, HA KA ASERIEE, NEHH
Cl = & F R Bt FE /N o i 2R e B
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SARFZ RS A Cly, AT WL BRI fe 1 2R & B T A N & SR A LEE 2 R [15]:

(1) T8Ik PH B B et F AR bR B S AL -

PRI RE:  2C1- +2e~ — CI, T (AL RR)

(2) b IA R B S RS F A F AR I AR P A FRAR R T P A [ — R A R B ROSLA R, T XPS 43
M A HE it 15 35 5 PR /K 5 19 RuO, Fll RUO,-TiO, R 1HIK I RUOs A 45 44 - R B R TH A AR &, —Fh
HNCIEF, —MNCIET, RBUTF:
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Figure 2. Effect of Electrolytic time on CI™ removal rate
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Figure 3. Effect of PH on CI” removal rate
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Figure 4. Effect of electric current density on CI™ removal rate
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Figure 5. Effect of electric current density on CI™ removal rate
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Figure 6. SEM photograph of activated carbon and activated carbon with supported Ru and Ti
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Figure 7. CI” content percentage in various components
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3.4. EBRREEHFET BRI A &

K
7 9.4 x1,000=;, 10pm
i )

B EE SR, FCE CIIREZA 12,000 mg/L FISEE K 20 4y, PH N 7, HAREFE Y 60 min 4%
R ELMESZE 20 Yk, EDX MR 8, FERMEFIKI AN R & & A& R AR KA, B4R 9

fim, TUAE HiZ% CI R R e 1E 70%0 b, i Atk
3.5. BRIREKPEEFRIAIE

AR LA 5286, AT DR I A O SO T B R BT B ROR IR A 5o B v R R
IKHEAT AL EE, R AR 2 S B i 8 B R 2% AF, B pH A 7, AR (R 60 min, HIUE BER/NA

DOI: 10.12677/hjcet.2017.75031 221

TR EHA


https://doi.org/10.12677/hjcet.2017.75031

HEFA 5

4.0+

C Element Wt% At%
3.5 C 75.12 | 89.93
201 0 552 |5.03
2.5 Ru 1009 |1.73
§2'°‘ Ti 927 |[331
< 151
1.0 o Ru Ti
0.5
0o] T\ .
05 —

10 12 3 45 6 7 8 9 10
Energy-keV

Figure 8. EDS result of activated carbon
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Figure 9. CI” removal rate correspond to each experiment
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Figure 10. CI” removal rate reality FGD wastewater
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