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Fig. 1 Activation effect of six metallic ions on sodium

persulfate
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Fig.2 Effect of PS concentration on indigo carmine

degradation
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Fig. 6 Effect of pH on indigo carmine degradation

W 6 iz, pH X 1C R 5K,
pH k7. 3 B (A Ab SRR de A | Rk A A A 1 45
XFYeRHR K L5 AR

PR A5 1 H bR TS Je P %) B0 8 R B AR, S R
Fe’ * FERRIE S50 T S LLZ PR T K BB A7
PN PR AL e R AR, 0 7 BRI TS AL ROR [
BF, H 23 3% 4k S,05 7,774 SO, -, KiERY SO, -2
)4 2 8 K, ARG T 6 B T e 0 B R A SR
TERME ST, OH - 455 Fe?* 2 Fe (OH), , F&AK T
Fe A, (iS4 i SO, -3 /b, T3 1C Ay
R,

3 b

(1) fE Mn** [Fe** . Cu** Zn** JAg”? \Mgh X 6
iz o B Fe? i S 3 4 T Ao R R ik A e e
WHRR LA AR K FIRCR , AR I 4 s 2 1 Mg™*
WHA A TR ]

(2) ] Fe* 1k PS KA 0l ek 1 7K 1 45
SRERH YRR 25 °C , #E W W i £ 400 e bk K
(¥ BT i ¥k 2 200 mg/ L, pH 24 7.3, PS 5 Fe?* 4

JNEEYE A 0. 8 mmol/L 15}, i 1 I g 2T 45401 ek 1 7K
A B8 €635 7E S min AT 3K E] 100%

(3) HHEI e ik 5 4 I i 20 ) 1 B R L3R«
PS ALY SO, - Fsh i BEe iE AR 21 (1) C =C
TS, [R5 2R & A AR 5 Bl e
MRRE LT H 43 i P24 5 S02 K AE hn i sz o, i e
— AR

SE

(1] R, £k, U, S5 B0 YL P K TR BE AL BEHOR

MBEgT Bk K R R[], L TIRR, 2015, 35
(4):363-369.
WEN Q X, WANG J, ZHENG M M, et al. Research
progresses and development trends of technologies for dye-
ing wastewater advanced treatment [ J ]. Environmental
Protection of Chemical Industry, 2015, 35(4). 363 -
369. (in Chinese)

[2] JOOD]J, SHIN WS, CHOI J H, et al. Decolorization of
reactive dyes using inorganic coagulants and synthetic pol-
ymer[ J]. Dyes and Pigments, 2007, 73(1) : 59-64.

[3] LIANG CJ, BRUELL C J, MARLEY M C, et al. Ther-
mally activated persulfate oxidation of trichloroethylene
(TCE) and 1, 1, 1-trichloroethane ( TCA) in aqueous
systems and soil slurries[ J]. Soil and Sediment Contami-
nation: An International Journal, 2003, 12 (2). 207 -
228.

[4] PENG HJ, ZHANG W, LIU L, et al. Degradation per-
formance and mechanism of decabromodiphenyl ether
(BDE209) by ferrous-activated persulfate in spiked soil
[J]. Chemical Engineering Journal, 2017, 307 750 -
755.

[5] VICENTE F, SANTOS A, ROMERO A, et al. Kinetic
study of diuron oxidation and mineralization by persul-
phate: effects of temperature, oxidant concentration and
iron dosage method[ J]. Chemical Engineering Journal,
2011, 170(1) . 127-135.

[6] KHAN J A, HE X X, SHAH N S, et al. Kinetic and
mechanism investigation on the photochemical degradation
of atrazine with activated H,0,, S,03~ and HSO; [ J].
Chemical Engineering Journal, 2014, 252 (18). 393 -
403.

(7] SKuwe, shie, sKRW, 55, #, T Fe, O, TN AR
RN R e — e X LU A58 [ 0] T E SRR,
2017, 37(10) . 3741-3747.

ZHANG L N, ZHONG H, ZHANG J T, et al. A compar-

ative study on activation of persulfate by heat, base and



%5 6 W X85 B T A Ao T T B A A R IR £ R 95 -5

Fe, 0, for degradation of 1, 4-dioxane[J]. China Envi- by ferrous ion with and without a persulfate-thiosulfate
ronmental Science, 2017, 37 (10). 3741 -3747. (in redox couple[ J]. Chemosphere, 2004, 55(9): 1213 -
Chinese ) 1223.

(8] BXikse, simat, %, 55 AT E T fbid [13] 3R B THRARAR B i 00 i AR N e 9 S A ik 4 Ak
TR A A LR 4-CP MIBFFE[ )], BREERE:, 2010, Mef AR BFgE[ D], I SRR A:, 2012.
31(5) . 1233-1238. ZHANG C. Research of the oxidation degradation of the
ZHAO J Y, ZHANG Y B, QUAN X, et al. Sodium per- dyes by the sulfate free radicals generated by sodium per-
oxydisulfate activation by heat and Fe(II) for the degra- sulfate[ D]. Guangzhou: South China University of Tech-
dation of 4-CP[ J]. Environmental Science, 2010, 31 nology, 2012. (in Chinese)

(5): 1233-1238. (in Chinese) [14] WALDEMER R H, TRATNYEK P G, JOHNSON R L, et

[9] PELUFFO M, PARDO F, SANTOS A, et al. Use of dif- al. Oxidation of chlorinated ethenes by heat-activated per-
ferent kinds of persulfate activation with iron for the reme- sulfate ; kinetics and products[ J]. Environmental Science
diation of a PAH-contaminated soil [ J]. Science of the & Technology, 2007, 41(3) : 1010-1015.

Total Environment, 2016, 563/564 ; 649-656. [15] HORI H, NAGAOKA Y, MURAYAMA M, et al. Effi-

[10] =2, FEtan:, ZIEA, % ETHREE hEWE cient decomposition of perfluorocarboxylic acids and alter-
A B R ER B B S A AL H RS B g (], i native fluorochemical surfactants in hot water[ J]. Envi-
W 2016, 35(5) ; 142-146. ronmental Science & Technology, 2008, 42(19) . 7438-
YUAN Z, SUI M H, YUAN B J, et al. Research pro- 7443.
gress of novel sulfate radical-based advanced oxidation [16] EHfEug. 85 Sk omk o B ER £k 4 £ 4b 3 gy R R K
process using activated persulfate[ J]. Sichuan Environ- [D]. dbat. dbatfb T R2%, 2015.
ment, 2016, 35(5) : 142-146. (in Chinese) GE D M. Treatment of dyes wastewater with sodium per-

[11] XEETF, PhE4r, BEVET, 46, ffbad simRih £ R sulfate advanced oxidation processes intensified by a high
MR ERE[T]. TollkAbEE, 2012, 32(12) ; 6-10. gravity method[ D]. Beijing: Beijing University of Chem-
LIUGF, SUNY Q, LU HY, et al. Research progress ical Technology, 2015. (in Chinese)
in activated persulfate technology [ J]. Industrial Water [17] LIANG CJ, HUANG C F, CHEN Y J. Potential for acti-
Treatment, 2012, 32(12) : 6-10. (in Chinese) vated persulfate degradation of BTEX contamination[ J].

[12] LIANG CJ, BRUELL C J, MARLEY M C, et al. Persul- Water Research, 2008, 42(15) ; 4091-4100.

fate oxidation for in situ remediation of TCE. I. Activated

Decolorization of indigo carmine with sodium
persulfate activated by metallic ions

ZHAO ZiYe'? WANG Lei'? SHAO Lei'**

(1. State Key Laboratory of Organic-Inorganic Composites, College of Chemical Engineering; 2. Research Center of the Ministry of Education for

High Gravity Engineering and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; The effect of Mn** , Fe’* | Cu®>*, Zn>*, Ag"*, Mg’" on the activation of sodium persulfate (PS) for the
degradation of indigo carmine (IC) in a stirred tank reactor has been investigated. The experimental results showed
that Fe** had the best activation effect on PS. The conditions of IC degradation by PS activated with Fe’* were
investigated and it was found that the decolorization efficiency of the simulated IC dye wastewater reached 100% in
5 min when the temperature, pH, IC concentration, PS concentration and Fe’* concentration were 25 °C, 7.3,
200 mg/L, 0. 8 mmol/L and 0. 8 mmol/L respectively.

Key words: sodium persulfate ; metal ion activation; indigo carmine; decolorization

(GRS Z T %)



