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Supplementary Figures

Fig. S1 Photograph of the PVP-GO aqueous suspension (A), and AFM image (B) and high profile (C) of 
the PVP-GO sheets.

Fig. S2 SEM images for showing the nanoscale to submicroscale grooves on the pore walls in the as-
prepared polyHIPEs/GO (a) and polyHIPEs(NH2)/GO (b).

Fig. S3 The SEM image of the bared Ag3PO4 particles.
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Fig. S4 Schematic illustration of the adsorption mechanism of dyes on polyHIPEs/GO and polyHIPEs(NH2)/GO.

Fig. S5 (a) Adsorption amount of dyes versus contact time, (b) the pseudo-second-order kinetic curves of dyes.

Fig. S6 Digital photographs of the MB, RB and EY solutions before adsorption (a), after adsorption for 14 h (b), and 

desorption in ethanol (c).
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Fig. S7 The desorption efficiency of EY, MB and RB for the first 5 cycling time (a), and the cyclic performance of 

polyHIPEs/GO to MB and RB adsorption, and polyHIPEs(NH2)/GO to EY (b).
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Supplementary Tables

Tab. S1 The quantity used of AAm, DVB and PVP-GO in HIPE preparation

Sample AAm (mg) DVB (μL) PVP-GO (mg)

1 0 300 10

2 50 300 10

3 100 300 10

4 100 0 10

5 100 100 10

6 100 300 10

7 100 300 0

8 100 300 5

9 100 300 10

10 100 300 15

Notes: To maintain the total volume of oil phase unchanged, the dosage of EHA is 700, 600, and 400 μL for sample 4, 

5, and 6, respectively. Other reagents for other samples are the same as described in 2.3 in the text.

Tab. S2 Kinetics parameters for the adsorption of MB, RB using polyHIPEs/GO, and the adsorption of EY using 

polyHIPEs(NH2)/GO

Dye Pseudo-second-order kinetic equation R2 qe (µg/g) k (g µg-1 h-1)

MB t/qt = 7.9977  10-4 t + 0.0028 0.9949 1250.3 2.30  10-4

RB t/qt = 9.4871  10-4 t + 0.0038 0.9990 1054.1 2.38  10-4

EY t/qt = 5.0830  10-4 t + 0.0017 0.9944 1967.3 1.49  10-4
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Tab. S3 Comparison of the dye adsorption performances of polyHIPEs/GO and polyHIPEs(NH2)/ GO with other reported sorbents.

Adsorbents Dyes Adsorption capacity Advantages Existing issues Ref.

Poly(1-vinylimidazole)/

88%graphene

MB 1910 mg/g High adsorption capacity The synthesis of the sorbent is time 

consuming (it takes about one week in a 

typical procedure); the sorbent is high-

cost; the 2D sheets are inconvenient to 

recycle from solutions

1

Silicon/carbon/nitrogen  hybrids MB 

Acid fuchsin

1327.7 mg/g

1084.5 mg/g

High adsorption capacity The adsorption only feasible to triphenyl 

dyes; the powder-like sorbent is 

inconvenient to recycle from solutions

2

Polyethylenimine/33%GO Amaranth 

Orange G

RB

800 mg/g

300 mg/g

25 mg/g

The adsorption capacity to acidic dyes is 

high; the 3D sorbent is very convenient to 

recycle from solutions

The adsorption to basic dyes is low; the 

sorbent is high-cost and easy to collapse

3

Chitosan/91%GO hydrogel MB

EY

350 mg/g

230 mg/g

The sorbent shows broad-spectrum 

adsorption ability to both cationic and 

anionic dyes

The very high GO content make this 

sorbent costly; the hydrogel based 

sorbent needs to preserve in water; the 

cycling performance is questioned

4

Poly(vinylbenzyl chloride- 

divinylbenzene)/90%chitosan 

hydrogel

Indigo Carmine

Sunset Yellow

Rhodamine 6G

118 mg/g

72 mg/g

78 mg/g

The sorbent shows broad-spectrum 

adsorption ability to both cationic and 

anionic dyes

The synthesis procedure is time 

consuming; the hydrogel based sorbent 

needs to preserve in water

5

PolyHIPEs/1.35%GO, 

polyHIPEs(NH2)/1.35%GO

MB

RB

EY

1250.3 µg/g

1054.1 µg/g

1967.3 µg/g

The sorbent shows broad-spectrum 

adsorption ability to both cationic and 

anionic dyes; the synthesis procedure is 

simple; the monolithic sorbent is cost-

effective and ease of recycling

The adsorption capacity is relatively low This 

work
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Tab. S4 Comparison of the photocatalayatic activity of polyHIPEs(NH2)/RGO/Ag3PO4 with some other graphene/semiconductor composites

Photocatalyst (dosage in mg)
Dye 

(dosage in mol)
Irradiation source Degradation percentages Time (min)

Catalytic efficiency (mol 

mg-1 min-1)
Ref.

RGO/95%BiVO4 (100) MB and RB (2.7 10-6) 300 W Xe, >400 nm 94% for MB. 87% for RB 30
8.510-10 MB, 

7.810-10 RB
6

RGO/70%CdS (20) RB (5.0 10-7) 500 W Xe 95% 80 3.010-10 7

RGO/90%TiO2 nanotube (20)
Malachite green oxalate 

(2.8 10-6)
450 W Hg 80% 75 1.510-9 8

RGO/99%TiO2 P25 (30) MB (1.1  10-6) 100 W Hg, > 400 nm 42% 10 1.510-9 9

RGO/94.4%Ag3PO4 (50)
MB, RB and methyl orange 

(1.0  10-6)
350 W Xe, >420 nm  Nearly 100% 5 4.010-9 10

GO/98.2%Ag3PO4 (20) Acid Orange (7.1  10-9)
300 W Xe, 

420 < λ < 630 nm
Nearly 100% 10 3.510-11 11

GO/92%Ag3PO4 (35) RB (1.7 10-6) 500 W Xe, >420 nm Nearly 100% 22 2.210-10 12

PolyHIPEs(NH2)/4.6%RGO/

49.7%Ag3PO4 (20)
MB, RB and EY (7.0  10-7) 350 W Xe, >420 nm Nearly 100%

MB: 20, RB: 

40, EY: 35

1.810-9 MB, 8.810-10 

RB, 1.010-9 EY
This work
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