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Abstract: This work investigated removal of trace tert-butyl alcohol (TBA) from aqueous solution by using electrocoagulation
technology. Effects of electrode materials, electrode distance, current density and initial pH values of solution on the removal of TBA
were studied, respectively. The results showed that after 120minutes, the removal efficiency of TBA could reach 80.4% when
aluminum was used as the anode, stainless steel was used as the cathode, the electrode distance was 1.4cm, the current density was
20mA/cm?, and the initial pH value of the solution was 8. Meanwhile, the actual loss of aluminum anode (1.93kg/m’) was more than
the theoretical loss (1.61kg/m’). Besides, the removal process of TBA by electrocoagulation could also be predicted by a
pseudo-first-order kinetics equation. The analysis of floc characteristics showed that in addition to adsorption and flocculation effects
of AIO(OH) and AI(OH); floc, there was also an anodic oxidation process in the process of removing TBA by electroflocculation,
which resulted in oxidation of TBA to aldehydes, ketones and other small molecular substances.
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Fig.1 Experimental set-up for electrocoagulation
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Fig.2 Effect of electrode materials on the removal of TBA
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Fig.3 Effect of electrode distance on the removal of TBA

1 gI(mA/cmz)

4 1 1 1 1
-2 -1 0 1 2

(V)
Kl 4 AR )T 8 F AR ) Tafel fh4k

Fig.4 Tafel curves of aluminum electrode under different

electrode distance

Wi 4 FroR, WES FLR) Tafel i1 2k (0 BHAR 232k
B ACAH A HE R, PR 5 B AR TR S PR KT
BEARR, 1K 3 B 7 DU by BH B 1 PR 27 s B e 3 KA
ST sk, Ay A5 | R ) s R P L8 K, 3 ke e A 18
I AERAR B EE & 0.7cm 1, 24 HLHE AA-1.2030V(vs
Ag/AgCl)IER £ -0.9086V(vs Ag/AgCl), FLIiL % &
AN KT 4 R 4k 22 A -0.9086V(vs Ag/AgCl)IE

£ 4-0.8207V(vs Ag/AgCl)IN, L it % B S it AN W7 %
I, XX 150 BH A 12 DX 1) 85 BH Bl R A= Bt B0 52, 7 L FL Al
F Y B — 2 H BELE K (R B S, M Ao 75 L 9 2
FEASIRIT B AT AR T 24 AR () B K4S 1.dem W, Bid
Bl DX (1A s, b o 5 2 B ) H P A R O AR A
PG, T 24 A )k 2.8em I, ) A o T Wt ) el
ARIX T, 3 4 W ARCARE [ BF /I, B A e 7% ) O A Ak
MG R, 2545 25 8 ARSI IR [T R 1.4em
AT 5 85256

2.1.3 W] BE LB AR e DU
BRSNS B, 7E 500.0 pg/L FIAUT BEVA
th (B %k 0.0625mol/L NaNOs), 7 Vi #1 46 pH A A
6, AR 1A #E 24 1.4em, LA 120min, AN [F] L L 25 &2
(5~25mA/em’) I BUT BEA 25 B 2R KUk — 24 R N 3
D15 E &l 5 k.

80 | —®— 5SmA/cm?
—=— [0mA/cm’
—A— [5mA/ecm’
—e— 20mA/cm’
—&— 25mA/cm’®

(=N}
S
T

BT B 2B (%)
IS
(=]

383
S

0 20 40 60 80 100 120
i 17 (min)

2.0 [~ 5mA/cm’ R’=0.988 k=0.38x10 min"'

m 10mA/cm* R*=0.979 k=0.53x10"min"'
A 15mA/cm® R*=0.960 k=1.07x10min"
1.6 g 20mA/cm? R*=0.965 k=1.32x10"min"
& 25mA/cm’ R*=0.975 k=1.47x10"min"'

—_
[\S]

In(C/Cy)

0.8

0.4

0 20 40 60 80 100 120
I [ (min)
Kl s LA O T I L BR ORI S
Fig.5 Effect of current density on the removal of TBA

ML S v LUE HL A H 2 B 4 T CRR
1.93~5.83V), I W 380 R 5 i U T R L bR R B 2
THE 24 N SmA/em® _ETFE] 20mA/em® i,
N H BN 0.38x107min 34 K B 1.32x



126 HOE

10 min AR 8 03 55 R AR o, PO 45 K B A
IRy AN RN e B AP EEA e
A W it bl 2 38 i, AT IR TR R L A
WA o D9 B0 T I R BB AR R R B i TR T B
BB 2 d B B N 20mA/em® EFFF] 25mA/
em® I, S 3 A6 B hn 3E S B 1.32x
10%min”" K3 1.47x10 2 min ', 3% 2 Kk 24 HLi 2%
LRt DRI, AL (OH)s, 24 A ki Bt
B8 AE T BT BRI FEANAR oL B IR 2,
SUR B SUEDUIE MR LI Ah, R S R T th &
SO FER BEFE RT3 4 25mA/em?
I, VAR /), SR UTREAE T T 58 AXDUE B 5 B
LT K 2 2 R, HL 5 18 B B 20mA /em” 2 EE.
2.1.4 Wl pH AEXEECT B 2B BRI pH (.
MR AP OV R LB A48 pH AE 1R )
AR TR AW L, pH AR & ) 25 A 73 48
PR AIOH); HeA48 Jy #4514 AI(OH), P A
YR IHAR AR F ZBHE I B pH (H 40 = ZAE S
MRYE. ik R S ER R NP RS T 95 RE
kL 596 R pH=4,6,8 451F T BB BT T
(IR AL L. DR g BH AR NN ok B AR, 7E 500.0pg/L
HIRUT BEE R (AR A 0.0625mol/L NaNO;), 1)
B IANEE 1. 4em, L% ) 20mA/em?, FL i 120min,
RFEHIEG pH 41 (pH=4,6,8) T BUT T J: 4
e N gl 2 A i 2 an el 6 FIos.

M 6 ] LU Bl 5 0T 4 pH A 138 =,
ISV TR RV T BE IR 22 B AR BE 2 39 0 AE
WA pH AR A 4 155U T BE IR 23 BRI 22, IV 3
RHHALH 0.94x10 *min X e R ERRESAE T,
OH (177 2532 B, BH R BT 5 HH (040 2 2 DL AT
AI(OH)*"\ AI(OH)," 45 I I AR A A7 A % A5
NI BRI 2 LU 2 TR A /IS 3 AR B 26U T
B30 20 ep o e Sk PR B L £ s
Ll Alg(OH);s™" « AL (OH);,*" « Aljis(OH)ss™"
Al304(OH). 28 2 IR FAL S WL R AETE, &
it — RAVE IR N A o E Y AlL(OH)s, 2444,
R R R B2 i BURD 3 5 1 FR 3, AT LA 250
B R T R 2 v i pH=8 I P R
B OH , il LAMERE AL(OH)s, 194 &, 175 B A I 7]
TNOBUT (R 2 B R I BT BRI B R
80.4%, [ Vi H HN 1.46x10 *min .

BOR 41 %
80  —e— pH=4
—¥— pH=6
—— pH=8

(=N}
(=}
T

BT B LB (%)
5
T

20 |
0 1 1 1 1 1 1
0 20 40 60 80 100 120
i 1] (min)
@ pH=4 R*=0.966 k=0.94x107 min™' A
1.6 |y pH=6 R*=0.962 k=1.32x107 min™'
& pH=8 R>=0.983 k=1.46x10 min""
12 F
<
S 08
=
04 |
0

0 20 40 60 80 100 120
I T (min)
Kl 6 Hlih pH X AT BEEBRCR I
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