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Abstract 

 This research studied the preparation of activated carbon as an adsorbent from biomass 

materials which is a large number of Dialium cochinchinensis shell which is agricultural waste in Yarang 

District, Pattani. To be utilized and also to be environmentally friendly for agricultural wastes.  In this 

research, the activated carbon from Dialium cochinchinensis shell (DSAC) was prepared by 

carbonization at high temperature and used phosphoric acid in the activation process to increase the 

porosity of activated carbon, which is an important factor in the adsorption process. According to the 

study of morphology, structure and pore size using a scanning electron microscope and SEM images 

was found that the amount pore of DSAC is increased and DSAC pores are medium pore sizes 

(Mesopores). In addition, a specific surface area of charcoal activated by phosphoric acid in the ratio 

of 1: 1.5 (DSAC) was 420.30 m2 g-1from BET techniques.  The maximum iodine adsorption number was 

973.81 mg g-1. Thus, this research is using science and technology knowledge as an alternative 

efficiency adsorbent to reducing environmental problems. 

Keywords: Activated carbon; Adsorption; Iodine number 

*Corresponding author; memoonsattar@gmail.com 
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 1:0.5, 1:1.0, 1:1.5, 1:2.0 , 1: 2.5  

1:3.0  450 C  1 .  7 

 120 C  3 . 
 0.5, 1.0, 1.5, 2.0, 2.5  3.0  (DSAC-0.5, 

DSAC-1.0, DSAC-1.5, DSAC-2.0, DSAC-2.5  DSAC-3.0)(El-Sayed, 2014) 

2.   
2.1  

  
 ASTMD4607-97 (ASTM Committee on Standards, 1998a)  DSAC-

0.5, DSAC-1.0, DSAC-1.5, DSAC-2.0, DSAC-2.5  DSAC-3.0  120 C  
3 . 0.1   5   10  

 30   0.1 N  100  
 30    50  

 0.1 N 
 2 - 3   

  (mg g-1) 

 (1)  (2)  ( , 2551) 
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SBDFA

m
x

 

 

 

 C = (N), N1 =  
(N), S = (mL), A =  
(N2 x 12693.0)(mg), N2 =   (N), DF=  = (

 – )/ , B = 

 1 mL (N1 x 126.93) (mg)  M = (g) 
2.2   

  Char  DSAC  Surface Area and 

Porosity Analyzer ASAP2060  Micromeritics     
  Char  DSAC 

 Branauer Emmett, and Teller (BET)( Brunauer, 1938)  

2.3   

  Char  DSAC  
Scanning electron microscope, SEM; Quanta 400, FEI, Czech Republic   

   
 

 

1.  
 (% Yield)   (3) 

 

 

 M1  M2    ( ) 

  
   Table 1  % Yield of activated carbon from Dialium cochinchinensis shell (DSAC) 

 
 

(Char : H3PO4)  
 

  
(%Yield) 

DSAC-0.5 1 : 0.5 34.68 

DSAC-1.0 1 : 1 35.28 

DSAC-1.5 1 : 1.5 36.27 

DSAC-2.0 1 : 2 33.02 

DSAC-2.5 1 : 2.5 35.56 

DSAC-3.0 1 : 3.0 46.33 

(2) 

M
MMYield (3) 



 

  DSAC  DSAC-3.0   46.33 

 DSAC-2.0   33.02  1  
  

   
2.  

Table 2  Iodine number of activated carbon from Dialium cochinchinensis shell (DSAC) 

 

 

 

 

 

 

 

 

 

 

  2  
   1 : 1.5   973.81 mg g-1  1 : 

2.5   172.62 mg g-1 

   1 : 1.5  
  1.5 

  

(El-Sayed, 2014)  
 

   ( , 2560)  DSAC-1.5 
 DSAC-1.5  

3.  DSAC 

 
 77 K    3 

 DSAC-1.5  420.30 m2 g-1  Char 
 

 ( , 2560) 
 DSAC  20 nm  (mesopore)  

Char  2 nm  
 

 
 

Char : H3PO4 ( ) 
 

(mg/g) 
Char - 594.90 

DSAC-0.5 1:0.5 739.24 

DSAC-1.0 1:1.0 806.26 

DSAC-1.5 1:1.5 973.81 

DSAC-2.0 1:2.0 873.28 

DSAC-2.5 1:2.5 172.62 

DSAC-3.0 1:3.0 200.80 



Table 3 BET , micropore surface area, fraction and volume of Char and DSAC 

 
 

(m2/g) 

 

(cm3/g) 

 

(nm) 

Char 235.50 0.12 2.00 
DSAC-1.5 420.30 0.21 20.1 

 

4.  DSAC  

 1  (SEM)  20,000   
 Char (a), DSAC-1.5 (b)  DSAC-3.0 (c) 

 (a)  Char  (b)  DSAC-1.5 

 (DSAC-3.0)  (c)  

  
 

 

 

 

 

 

 

                       

Fig. 1 SEM micrographs of (a) Char, (b) DSAC-1.5 and (c) DSAC-3.0 
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46.33  (Char)  (H3PO4) 

  
 450 C  1 .  Char : H3PO4  1 : 1.5  973.81 
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BET   420.30 m2 g-1  20 nm 

  (SEM) 
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