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Abstract: Catalytic degradation of organic pollutants in a sodium bicarbonate solution with Mn?* ion (0.004-0.1 mmol/L) as the catalyst has
been studied using H,0, as the oxidant. Complete decoloration of methylene blue was achieved in 180 min with 44.0% chemical oxidation
demand removal at 25 °C at the NaHCOs, MnCl, and H,0, concentrations of 25, 0.1, and 100 mmol/L, respectively. The total organic carbon
measurement indicated that 13.8% of the carbon was mineralized. The Mn*/HCOs + H,0, system also showed high ability for oxidative
degradation of methyl orange, rhodamine B, and even landfill leachate. The analysis of UV-Vis spectroscopy and reaction kinetics indicated
that the Mn'V=0 intermediate is the key active species in methylene blue degradation.
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Fig. 1. Catalytic activity of the Mn?*/HCO;™ + H,0, system for deg-
radation of MB. Reaction conditions: 25 °C, MB 0.535 mmol/L, Na-

HCO; 25 mmol/L, H,O, 99.7 mmol/L, MnCl, 0.1 mmol/L. MB—
methylene blue.

BT B, R ORI A2 MB 7 664 nm AL 1)
W ' B Bt A I ) F S G 5t R O A T B (I, &
WHAZ S N R N 24 MnCl, ¥ & M 0.1 mmol/L
F% 42 0.04 mmol/L I, Je Wi A4 Bt B B, {H Y 42
7h i MB AT B 5E 4. A5 A OB R B, AR R N
MNCl, %, [ 3h £ I MB &A= Ffii. X nf
AL T eI 2B B HCO, 3K G, 5 8 R
(18 AU B 8 1 5 VR T P B R IR FE AR DS

2 3 Mn**/HCO;™ + H,0, A& & fi# fk B it MO
A1 RhB Rt I (] (A2 4. AT, MO Fil RhB 75X}
Ry AN R FE 3 AR N . 464 F1 270 nm 43
Xt F MO H A SRR A 1 e i g T, S
A U 5 FEE PR I A1 D0 S 1A £ S0 B R R B B4 e R, R
J AT IR T8 B S AR

10 = MO (270 nm)
H e MO (464 nm)
0.8 - 4 RhB (555 nm)
0.6}
< |
< 04l
02}
00 | L | | | | | |

0 50 | 160 | 150 | 200 | 250 | 300 | 350 | 460 | 450
Time (min)

B2 Mn*/HCOs + H,0, fk R & L B #E MO 71 RhB KI3E

1%

Fig. 2. Catalytic activity of the Mn?*/HCO;™ + H,0, system for deg-

radation of MO and RhB. Reaction conditions: 25 °C, MO 0.61

mmol/L, RhB 0.42 mmol/L, NaHCO; 25 mmol/L, H,0, 99.7 mmol/L,
MnCl, 0.1 mmol/L. MO—methyl orange; RHB—rhodamine B.
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Table 1 The major products identified by liquid chromatography-

mass spectrometry from MB degradation

Retention time (min) Molecular mass Structural formula

26.1 275 ch\"\‘ s/ NO,
H
NH,
6.5 291 H3C\N/[ IS NO,
H (o]
NO,
OHC.. /O/
49 194 IT‘
CHO
41 164 OHC\,‘V
CHO
3.8 180 /O
NaO,S

Reaction conditions: 25 °C, MB 1.61 mmol/L, NaHCO; 0.1 mol/L,
H,0, 0.1 mol/L, MnCl;, 0.2 mmol/L.
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Fig. 3. Catalytic activity of Mn?* for MB degradation in different
buffer solutions. Reaction conditions: 25 °C, MB 0.535 mmol/L, H,0,
99.7 mmol/L, MnCl, 0.1 mmol/L, pH = 8.2-8.7.
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Fig. 5. Catalytic activity of Mn?*/HCOs + H,0, for MB degradation

at different temperatures. Reaction conditions: MB 0.535mmol/L,
NaHCO3; 25mmol/L, H,0, 99.7mmol/L, MnCl, 0.1mmol/L.
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