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Abstract
Defatted rice bran carbon (DRBC) was prepared using different carbonization temperature at 500, 600, 700,

800 and 900°C for 60 min. Particle size, particle size distribution, crytal structure, chemical compositions, specific
surface area and morphology of DRBC were characterized. DRBC gave the broad particle size distribution and the
ranging size from 74-102 pm. The smallest particle size (74 um) was observed at 600°C. From XRD analysis, DRBC
showed rhombohedral structure form. The chemical compositions of DRBC were consisted of MgO, SiO,, P,Os,
K,0O, Ca0, MnO, Fe,0; and ZnO. Moreover, specific surface area of 600 °C carbonized DRBC was the highest value
(151.99 mz/g). Scanning electron micrograph of 600°C carbonized DRBC showed the best particle dispersion.
Compared to N550 carbon black, 600 °C carbonized DRBC gave higher specific surface area.

Keywords: Rubber, Defatted rice bran carbon, Carbon black, Carbonization temperature
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Table 1 Percentage of vyield of DRBC at different

carbonized temperature.

Temperature °o % Yield

500 93.97 +0.19
600 90.71 £ 0.72
700 88.64 £ 1.01
800 87.80 + 1.47
900 86.61 + 0.46
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Figure 1 XRD pattern of (a) N550 and DRBC at different
carbonized temperature (b) JCPDS Card No. 75-1621 (c)
JCPDS Card No. 75-20.
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Table 3 wansansusznoussnlenveeuiingn N550 way
DRBC U1 N550 Useneumigeonlenveaniugay (SO,)
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(Chen et al, 2003) dswalioumafivuslugjiu sngu
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Qiives N550 avegsautuidunguiou Fsmuunfeynia
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Table 2 Particle size and size distribution of N550 and DRBC at different cabonized temperature.

Chemical Particle size distribution
D10 (um) D50 (um) D90 (um) D[4,3(um) D[3,2(um) %Residual  %Obscuration
N550 0.94 5.36 20.13 8.45 2.43 1.61 29.47
500°C 33.24 74.82 138.99 80.82 47.65 0.68 14.63
600°C 32.87 74.00 138.91 80.30 47.08 0.72 16.27
700°C 44.48 102.49 197.87 112.52 66.14 0.82 17.20
800°C 39.32 87.02 163.23 94.57 57.38 0.81 16.87
900°C 41.11 95.40 187.95 105.68 61.50 0.81 17.13

D10, D50, and D90 are the cumulative probability size at 10%, 50%, and 90% respectively
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Table 3 Chemical compositions of N550 and DRBC at different carbonized temperature.

Chemical Percentage (%)

composition

N550 DRBC DRBC DRBC DRBC DRBC
(500°C) (600°C) (700°C) (800°C) (900°C)
SO, 100 - - - - -
MgO - 7.15 5.73 6.93 6.58 6.29
S0, - 6.62 7.33 8.28 6.47 7.81
P,Os - 50.18 51.71 50.05 51.72 50.14
K,O - 32.62 30.13 30.04 30.04 30.67
Ca0 - 2.98 2.83 2.62 2.90 2.65
MnO - 1.05 1.08 091 1.09 0.96
Fe,O, - 0.90 0.76 0.70 0.68 0.77
ZnO - 0.48 0.43 0.46 0.50 0.44

Table 4 Specific surface area of N550 and DRBC at different carbonized temperarure.

Temperature (°C) Specific surface area

(mz/g)

N550 58.20

DRB (40 mesh) 2.83
DRBC (500°C) 138.93
DRBC (600°C) 151.99
DRBC (700°C) 126.85
DRBC (800°C) 86.60
DRBC (900°C) 14.30

M 000000 2Ky X%, 000 C '] U X%, sen 000000

Figure 2 Scanning electron micrographs of N550 and DRBC at different carbonized temperature.
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