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Fig. S1 (a) The hysteresis loop of Fe3O4 and Fe3O4/PCC MNPs. (b) The Raman spectroscopy of Fe2O3, Fe3O4 and Fe3O4/PCC MNPs
[image: image2.png]Fe,0,
—— Simulation
—— Background
—— Fe(Mtet
—— Fe(M)oct
——Fe(I)oct

®)

Fe,0 /PCC
——Simulation
~——Background
—— Fe(M)tet
——Fe(Moct
——Fe(Il)oct

740

T T T T T T
735 730 725 720 715 710
Binding Energy(eV)

705 740

T
735

T T T
730 725 720
Binding Energy(eV)

T
715

T
710

705




Fig. S2 The deconvolution of the Fe 2P spectra of Fe3O4 (a) and Fe3O4/PCC MNPs (b).

S1: Adsorption behavior of Fe3O4/PCC MNPs
Sorption isotherm experiments were carried out by shaking 25 mg Fe3O4/PCC MNPs in 25 mL MB solution, with initial MB concentration varying from 0.02 mM to 0.4mM. And the adsorption kinetics of the process were also studied with 100 mg Fe3O4/PCC MNPs suspended into 100 mL 0.1mM MB solution. The mixture was shaken at 180rpm at pH 6.0 and 30°C.Then the concentration of MB in the aqueous phase was measured by a UV-vis spectrophotometer. The adsorption capacity of MB, qe, was calculated according to Eq.(1):
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Where qe (mg g-1) is the adsorption capacity, Ce (mM) is the equilibrium concentration in the aqueous phase, Ci (mM) is the initial aqueous phase concentration, V (L) is the volume of solution, Ms (g) is the mass of solid sorbent.

S1.1: Adsorption kinetic on Fe3O4/PCC MNPs towards MB

Fig. S3 showed adsorption of MB on Fe3O4 and Fe3O4/PCC MNPs. It could be seen that the sorption process of MB on Fe3O4/PCC MNPs experienced three stages. In initial 5.0 minutes, the concentration of MB decreased dramatically. Subsequently, the slow decline of MB concentration was observed and the adsorption equilibrium was reached at the end of the reaction (Liu et al., 2015). The adsorption capacity of Fe3O4/PCC MNPs was significantly improved that approximate 68% of MB removal was achieved by Fe3O4/PCC MNPs within 300min, while only around 5%of MB was adsorbed on Fe3O4 MNPs (Fig. S3a). This result was mainly due to the large specific area of Fe3O4/PCC MNPs and the electrostatic attraction between the positive charge of MB molecules and the negative charge of Fe3O4/PCC MNPs. The adsorption data fitted well with the pseudo-second-order kinetic model, with high correlation coefficient (R2=0.997) and the rate constant (kad) calculated to 0.054 g mg-1 mL-1 (Fig. S3b and Table S1).
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Fig.S3. Adsorption of MB on Fe3O4 and Fe3O4/PCC MNPs (a) Removal efficiency of MB on Fe3O4 and Fe3O4/PCC MNPs (Inset: the adsorption capacity of MB) (b) pseudo-second-order kinetics of MB adsorption on Fe3O4/PCC MNPs ([Fe3O4/PCC] = 1.0 g L-1, [Fe3O4] = 1.0 g L-1, [MB] = 0.1mM, pH = 6.0, T = 30°C)

Table S1 Kinetics parameters for the adsorption of MB on Fe3O4/PCC MNPs
	Adsorption kinetics
	Simulation equation
	MB

	 Pseudo-1st
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	qe
	k
	R2

	
	
	11.83 mg g-1
	0.0048 min-1
	0.859

	Pseudo-2st
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	qe
	k
	R2

	
	
	23.12 mg g-1
	0.0054 g mg-1 mL-1
	0.999


S1.2: Adsorption isotherm of Fe3O4/PCC MNPs towards MB
Adsorption isotherm studied on Fe3O4/PCC MNPs towards MB were characterized by both the equations of Langmuir (L model) and Freundlich (F model) through linear regression (Fig. S4 and Table 42). Obviously, L model with higher correlation coefficients (R2=0.998) better described the adsorption behavior. The fitted L model assumed that the single MB binds to a single site on the adsorbent and that all surface sites on the adsorbents had the same affinity for MB and no interactions between MB (Hu et al., 2011). 
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Fig. S4. The adsorption capacity of different initial MB concentration on Fe3O4/PCC MNPs, inset is the Langmuir Isotherm (pH 6.0, [Fe3O4/PCC] = 1.0 g L-1, initial MB concentration from 0.02 mM to 0.4 mM, equilibrium time 12 h, T = 30°C)

Table S2 Isotherm parameters for the adsorption of MB on Fe3O4/PCC MNPs
	Adsorption Isotherm
	Simulation equation
	MB

	Langmuir
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	qmax
	b
	R2

	
	
	60.06 mg g-1
	0.31 L mg-1
	0.995

	Freundlich
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	Kf
	n
	R2

	
	
	26.48
	5.542
	0.928


S2: The removal of methyl orange (MO) in different systems
[image: image11.png]C/C

1.00 1
0.98 4
0.96 4

" 0.944
0.924

0.90 4

0.88

—=—TFe 0 /PCC

—e—Fe O /PCC+H,0,

0 20 40 60

Time (min)

T
80 100

T
120





Fig. S5. The removal of MO in different system ([Fe3O4/PCC] = 1.0 g L-1, [H2O2] = 40 mM, [MO]0 = 0.1 mM, pH 6.0, T = 30°C)

S3: UV-vis spectral changes of MB in solution as a function of reaction time
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Fig. S6. UV-vis spectral changes of MB in solution as a function of reaction time (a) adsorption process ([Fe3O4/PCC] = 1.0 g L-1, [MB]0 = 0.1 mM, pH 6.0, T = 30°C) (b) degradation process ([Fe3O4/PCC] = 1.0 g L-1, [H2O2]0 = 40 mM, [MB]0 = 0.1 mM, pH 6.0, T = 30°C)
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