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Table Caption  

TableS 1 Slagging, fouling, sagging viscosity and alkali indices, Cl content equation and 

limit for detection. 

Figure captions 

FigureS1 FTIR spectra for raw SS and hydrochar at different temperature. 

FigureS2 TG thermogram results for raw SS and hydrochars at different temperatures. 

 

 

 



 

TableS 1 Slagging, fouling, sagging viscosity and alkali indices, Cl content equation and limit 
for detection [1]. 

 

 

 

 

 

 

FTIR Result Analysis 

Slagging /fouling 
index Equation Limit 

Slagging Index SI =(B/A) ×wt.% S in dry fuel 

SI < 0.6 low slagging  
inclination 

SI =0.6 to 2.0 medium 
SI = 2.0 to 2.6 high 

 SI > 2.6 extremely high 

Fouling Index FI= (B/A) × (Na2O + K2O) 

FI ≤0.6 lower fouling  
inclination 

0.6 < FI < 40 medium 
FI ≥ 40 high 

Slagging Viscosity 
Index 

SV= (SiO2×100)/ (SiO2 + MgO + 
CaO+ Fe2O3) 

SV > 72 low slagging 
 inclination 

65 ≤ SV ≤ 72 moderate 
SV < 65 high 

Alkali Index AI= (Na2O + K2O) in kg/GJ 

0.17 < A I< 0.34 
slagging/fouling probable 

AI ≥ 0.34 slagging/fouling is 
certain 

Chlorine Content Cl as received (%) 

Cl < 0.2-0.3 low slagging  
inclination 

 0.2 < Cl < 0.3 medium 
0.3 < Cl < 0.5 high 

 Cl > 0.5 extremely high  



The FTIR spectra of raw shrimp shell (SS) to hydrochars at various temperatures are displayed in 

Figure S1, which gives a qualitative overview of the surface functionalities present in the 

samples. All of the samples displayed two adsorption peaks at 2923 cm-1 and 2855 cm-1, ascribed 

from C-H asymmetric and symmetric axial deformation in CH2 due to the existence of aliphatic 

structures derived from lipids in SS, respectively [2-4].  However, a peak at around 1650 cm-1 

was seen only for SS-110 which is attributed from amide I (C═O) and N-H angular deformation 

in primary amine and showed non-existent immergence for other hydrochar samples[2, 5]. 

Except for the raw SS, another persistent peak at 1620 cm-1 corresponds to N-H angular 

deformation in NH2-R for all hydrochars at different temperatures [6]. A prominent peak at 1500 

cm-1 and 1455 cm-1  could be ascribed for N-H angular deformation on secondary amine [2, 7] 

and C=C-C axial deformation in aromatic C6H5- R [2], respectively. The intensity of the peak at 

1010 cm-1 due to C-H in-plane angular deformation in aromatic C6H5- R increased as it changed 

from raw SS to hydrochar [8].  A negligible peak at 890 cm-1 corresponding to β − 1, 4 

glycosidic bonds for raw SS showed increasing intensity with higher HTC temperature which 

indicates the long aliphatic bond in raw SS breaks further with increasing HTC temperature [5, 

9]. A similar trend was followed by the peak found for 700 cm-1 owing to O-H angular 

deformation in alcohol [10, 11]. Finally, two peaks displayed at 600 cm-1 and 550 cm-1 for all the 

hydrochars are attributed from S-S and C-S axial deformation in disulfides, respectively [2, 4]. 

These above-mentioned peaks are all comparable to prior experimental findings conducted on 

raw SS and hydrochars [4, 5, 12].  

 

 



FigureS3 FTIR spectra for raw SS and hydrochar at different temperature. 

 

 

 

 

 

 

 

 



 

FigureS4 TG thermogram results for raw SS and hydrochars at different temperatures. 
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