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Direct degradation of methylene blue by unactivated peroxymonosulfate: Reaction parameters, Kinetics and Mechanism
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Text S1: Chemicals and materials

Oxone(PMS), NaCl, NaHCO3, Na2MoO4, methylene blue(MB), methyl orange, malachite green, NaHSO3, (NH4)2SO4, 2,2,6,6-tetramethyl-4-piperidinol(97%), humic acid, L-histidine, N,N-dimethylaniline was purchased from Sinopharm Chemical Reagent Co., Ltd..Potassium peroxidisulfate(PDS), NaOH, H2SO4, ethanol, isopropyl alcohol, 30%H2O2, HPLC grade acetonitrile was obtained from Aladdin Chemistry Co. Ltd.. All chemicals were analytical grade or better without further purification. The used water was ultrapure water which had resistivity=18.2 MΩ cm. 
Humic acid(HA) stock solution was prepared according to previous solution(Cheng et al., 2016) . Typically, 0.1g HA was dissolved in the 80 mL and solution pH was adjusted to 12 with 0.1M NaOH aqueous solution, then the mixture was stirred for 24 h. Afterwards, the solution pH was neutralized with 0.1M H2SO4 and diluted into 100 mL(Cheng et al., 2016).
Text S2:

G=（C0-C180）V/([PMS]V)

G: the degradation of MB(mg/L) by PMS(mmol/L)（mg/mmol）；

C0：initial MB concentration（mg/L）；

C180: MB concentration（mg/L）；

V：reaction volume（L）；

[PMS]: PMS concentration（mg/L）。
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Fig.S1. (a)Degradation of methylene blue by PMS with the presence of different scavengers. Fitting curves of ln(kobs) versus t with presence of (b)150mM, (c)1.5M scavengers. Experimental conditions: [methylene blue]=10 mg/L, [PMS]=1.5 mM, reaction temperature=25 oC, pH without adjustment.
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Fig.S2. (a)Degradation of methylene blue with H2O2 activated by Na2MoO4.(b)Fitting curve of ln(kobs) versus time. Experimental conditions: [methylene blue]=10 mg/L, [PMS]=1.5 mM, [H2O2]=10 mM, [Na2MoO4]=1 mM, reaction temperature=25 oC, pH without adjustment.
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Fig.S3. Fitting curves of ln(kobs) versus t about (a) PMS dosage, (b) MB dosage, (c) reaction temperature, (d) initial pH. Experimental conditions: [methylene blue]=10 mg/L, [PMS]=1.5 mM, reaction temperature=25 oC, initial pH was adjusted to specified value.
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Fig.S4. Fitting curves of ln(kobs) versus t about (a) chloride dosage, (c) chloride dosage with addition of NH4+, (d) bicarbonate dosage, (e) humic acid dosage; (b) the effect of chloride on degradation of MB by PMS with presence of NH4+. Experimental conditions: [methylene blue]=10 mg/L, [PMS]=1.5 mM, [Cl-]=0-100 mM, [NH4+]=150 mM, [HCO3-]=0-100 mM, [humic acid]=0- 10 mg/L, reaction temperature=25 oC, pH without adjustment.
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Fig.S5. Degradation of methylene blue by unactivated PMS. Experimental conditions: [methylene blue]=10 mg/L, [PMS]=1.5 mM, [Cl-]=0-50 mM, [HSO3-]=1 mM, reaction temperature=25 oC, pH without adjustment.
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Fig.S6.N,N-dimethylaniline degradation by PMS. Experimental conditions: [N,N-dimethylaniline]=31.25 μmol/L, [PMS]=1.5 mM, reaction temperature=25 oC, pH without adjustment.
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Fig.S7. Fitting curves of ln(kobs) versus t about (a) different pollutants, (b)different water matrix. Experimental conditions: [organic pollutants]=10 mg/L, [PMS]=1.5 mM, reaction temperature=25 oC, pH without adjustment.

	Water matrix
	pH
	COD（mg/L）
	TDS（mg/L）
	Chloride （mg/L）

	Sea water
	8.0
	31
	40700
	19700

	Tap water
	7.2
	0.9
	191
	16.7


       Table S1. Water quality parameters about sea water and tap water.

Employing national standard in China (Water quality-Determination of inorganic anions-Ion chromatography. HJ/T84-2001).
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