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Figure S1. Chemical structure of organic dye (C.I. Acid Red 88). 

 

 

Figure S2. The density of acidic and basic active sites on the surface of GO and GO/ZIF-8 

nanocomposite. 
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Figure S3. The plots of isotherm models for adsorption of AR88 dye on the GO/ZIF-8 

nanocomposite in (a) dark and (b) light conditions. 

 

Figure S4. The plots of pseudo-first-order and pseudo-second-order kinetic models for 

adsorption of AR88 dye on the GO/ZIF-8 nanocomposite in (a) dark and (b) light conditions. 
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Figure S5. The plots of the intraparticle diffusion model for adsorption of AR88 dye on the 

GO/ZIF-8 nanocomposite in (a) dark and (b) light conditions. 

 

Figure S6. Thermodynamic plot for the adsorption of AR88 dye on the GO/ZIF-8 

nanocomposite. 
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Figure S7. Piezo-photocatalytic degradation rates of different dyes with GO/ZIF-8 

nanocomposite. 

 



S-8 
 

 

Figure S8. The plots of kinetic of catalytic degradation of AR88 dye at different catalytic 

conditions of piezocatalytic, photocatalytic, and piezo-photocatalytic. (a-c) zero-order, (d-f) first-

order, and (g-i) second order models.  
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Figure S9. Mass spectrum of AR88 dye after piezo-photocatalytic degradation. 

 

Figure S10. Reusability test of the GO/ZIF-8 nanocomposite in piezo-photocatalytic degradation 

of AR88 dye. 
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Figure S11. XRD patterns of the GO/ZIF-8 nanocomposite before and after piezo-photocatalytic 

degradation of AR88 dye.  

 

Table S1. The porous characteristics of the GO/ZIF-8 nanocomposite 

Sample Specific surface area 
(m2/g) Pore volume (cm3/g) Pore width distribution 

(nm) 

GO 85.27 0.031 2.45 

ZIF-8 850.86 0.45 2.142 

GO/ZIF-8 804.13 0.76 3.782 
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Table S2. Detected intermediates of AR88 during piezo-photocatalytic degradation 

m/z Proposed 

Compound 

Suggested 

Structure 

Fragmentation 

Chemical Structure 

350 Acid Red 88 

(AR88) 

Parent dye 

molecule 

 

158 1,2-

Naphthoquinone 

Oxidized form 

of naphthalene-

2-ol 

 

144 Naphthalene-2-ol 

/ 1-amino-2-

naphthol 

Azo bond 

cleavage 

products 

 

166 Phthalic acid Oxidized ring-

opening 

product 

 

128 Naphthalene Deaminated 

aromatic 

structure 
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122 Benzoic acid Terminal 

degradation 

product 

 

116 Maleic acid Small chain 

dicarboxylic 

acid 
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Table S3. Comparison of the adsorption capacity of the GO/ZIF-8 nanocomposite with related 

adsorbents reported in the literature 

Adsorbent Dye 
Adsorption kinetic 

(isotherm) 
Adsorption condition 

Adsorption 

capacity (mg/g) 
Ref. 

Ag/ZnO/3DG MB PSO m=0.3 mg, C0=10 ppm 310 [1] 

Fe3O4/GA BPA PSO (Langmuir) m=20 mg, C0=25-400 ppm 253.8 [2] 

GO/1- 

octadecylamine 
MG PSO (Freundlich) m=5 mg, C0=50-2500 ppm 2687.56 [3] 

PPGA MO PSO (Langmuir) m=2.5 mg, C0=1-70 ppm 202.8 [4] 

GO/silk fibroin 

aerogels 
MB PSO (Langmuir) m=1 mg, C0=100 μmol/L 1322.71 [5] 

rGO/TNT-3% 

 

MB 
PFO (Langmuir) m=0.1 g, C0=10-60 ppm 

26.3 
[6] 

MO 1.6 

Bi2O3@GO RhB 
PFO (Temkin 

/Langmuir) 
m=5 mg, C0=1-90 ppm 320 [7] 

PFGA 
MO (Freundlich) m=0.2 g, C0=50-300 ppm 3059.2 

[8] 
AM (Langmuir) m=0.2 g, C0=50-300 ppm 2043.7 

3DG MO (Langmuir) 
m=0.15 g, C0=50-300 ppm, time = 60 

min 
27.93 [9] 

GA 

MB 

PSO (Langmuir) m=6 mg, C0=20 ppm, time = 30 min 

76 

[10] 
MG 352 

RhB 111 

MO 16 

CoFe2O4/GO 

MB 

PSO (Langmuir) m=30 mg, C0=20 ppm, time = 7 h 

355.9 

[11] RhB 284.9 

MO 53 
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GO/ZIF-8 AR88 PSO (Freundlich) m = 15 mg, C0= 60 ppm 65.63 
This 

study 

3DG: three-dimensional graphene; GO: graphene oxide; PPGA: polydopamine and polyethylenimine co-

functionalized graphene oxide aerogel; PFGA: polyethyleneimine-functionalized graphene aerogel; TNT: titanate 

nanotube; BPA: bisphenol A; AM; Amaranth; PFO: pseudo-first-order; PSO: pseudo-second-order. 

 

 

Table S4. Comparison of the degradation performance of the GO/ZIF-8 nanocomposite with 

related catalysts reported in the literature 

Photocatalyst Dye Catalytic condition Degradation efficiency (%) Ref. 

Ag/ZnO/3DG MB m=0.3 mg, C0=10 ppm 
UV = 40 

Visible = 43 
[1] 

rGO/TNT-3% 

MB 
m=0.1 mg, C0=20 ppm, 

time = 60 min (UV) 180 min (visible) 

UV = 100 

Visible = 95 
[6] 

MO m=0.1 mg, C0=20 ppm, time= 180 min Visible = 99.1 

GO/ZIF-8 AR88 m = 15 mg, C0= 60 ppm, time= 90 min 

UV = 77.2 

Ultrasonic= 75.9 

UV + Ultrasonic= 85.4  

This 

study 

3DG: three-dimensional graphene; TNT: titanate nanotube. 
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