Improved photocatalytic reactivity of ZnO photocatalysts decorated with Ni and their magnetic recoverability
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(1)  Determination of nickel ion by Flame AAS
Flame AAS was applied to the determination of micro trace amounts of Ni in solution after reduction reaction. The clarified liquid was separated from the sample solution by centrifugation (10000r/min for 10min) and filtration through Millipore filter of 0.22 μm pore size.
A HUAGUANG model 9600A flame atomic absorption spectrometer (Shenyang, China) with deuterium background corrector was used in this study. A nickel hollow cathode lamp was used as the radiation source. Analytical grade reagents and deionized water were used throughout. All measurements were performed in air-acetylene flame and the experimental conditions are as follows:
	wavelength 
	Lamp current 
	spectral bandpass 
	torch height
	Air flow
	Acetylene flow

	232.0 nm
	5 mA
	0.2 nm
	4 mm
	10 L/min
	1.5 L/min



Calibration Curve: The stock solutions of nickel (1000mg/L) were obtained from CRM/RM Information center of China. The standard solutions were prepared by stepwise dilution of the stock solutions with deionized water. The calibration curve was linear in the range of 0.2-5.0 mg/L. 
Determination of Flame AAS showed that no trace of Ni ions was observed in solution after reduction reaction.


(2)  Figures S1. TEM image of ZnO reference
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Figures S1
(3)  Figures S2. XRD patterns of pure Zn5(OH)8Cl2∙H2O and 17.5% Ni-decorated ZnO without or with Zn5(OH)8Cl2∙H2O impurities 
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Figures S2
Preparation of pure Zn5(OH)8Cl2∙H2O: 1.5g ZnCl2 was added into 100 ml deionized water to obtain ZnCl2 solution, then aqueous ammonia was used to adjust the pH value of solution to about 8.0 under magnetic stirring at room temperature for 2 h. Precipitates were collected, and washed with deionized water several times and dried at 80 °C.
Preparation of Ni-decorated ZnO without Zn5(OH)8Cl2∙H2O impurities：The Zn5(OH)8Cl2∙H2O impurities in 17.5%Ni-decorated ZnO can be removed by acetic acid (10%) pickling for 10 min at room temperature to obtain 17.5% Ni-decorated ZnO without Zn5(OH)8Cl2∙H2O impurities.
Figure S2 showed that the pure Zn5(OH)8Cl2∙H2O and Ni-decorated ZnO without Zn5(OH)8Cl2∙H2O impurities were obtained by above synthesis method.
(4) Figures S3. The photoreactivities of pure Zn5(OH)8Cl2∙H2O and 17.5% Ni-decorated ZnO without or with Zn5(OH)8Cl2∙H2O impurities
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Figures S3
[bookmark: _GoBack]In order to confirm the effect of Zn5(OH)8Cl2∙H2O on photocatalytic activity of Ni-decorated ZnO, the comparison of photocatalytic activity for pure Zn5(OH)8Cl2∙H2O and 17.5% Ni-decorated ZnO without or with Zn5(OH)8Cl2∙H2O impurities was performed and shown in Figure S3. It is found that the pure Zn5(OH)8Cl2∙H2O not showed obvious photoreactivity for degradation of KN-R. Moreover, the photocatalytic activity of 17.5% Ni-decorated ZnO without or with Zn5(OH)8Cl2∙H2O impurities showed only few difference, which implied that Zn5(OH)8Cl2∙H2O impurities not affect the final photocatalysis result. 
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