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Production of Activated Carbon from Mangosteen Shell Biomass for heavy metal removal.
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ABSTRACT

This research aims to use mangosteen shell to produce activated carbon and to study
efficiency of it for heavy metal removal. The operating parameters were studied optimum
carbonization and activation time and optimum temperature as well as phosphoric acid
concentration. The results showed that the optimum condition of carbonization of mangosteen shell
was 120 min at 500 °C. The optimum phosphoric concentration for activation was 5% (v/v) and
optimum acid soaking time was 180 min while activation time and temperature was 60 min at 700°C.
The physical and chemical properties of mangosteen shell activated carbon were similar to the
commercial activated carbon. Furthermore, the mangosteen shell activated carbon could remove

lead and chromium like the commercial activated carbon.
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Table 1 The percentage organic carbon at various temperature.

Temperature (°c) Organic carbon (%)
400 56.89+ 0.09
500 69.40 + 0.12
600 48.93 £ 0.28

2. uaAnsanmazianzanlunsuandunuius
2.1 uadnmanudnduransanaanasnnldnseduanuiniunuazgaungimuanzanluns
LNTEEIY

‘Wm'ﬁmuﬁuﬁum’ﬁm‘:ﬁu@ﬁammﬂmﬂa’?ﬂﬁ 60% qmmﬁmﬂmm‘zﬁuﬁ 700 °C HeAnlafifus
nagadulalefiu 10457 mg/g uazAsemdLsBaiuLg 44.4 mg/g BuilunniaanTRvestiuuTsH

Ngn wilewFauwauiuinisudnsanaanasni 5% gouumniniaianszun 700 °C T9lAN

121



v 1
ANVNINEAGRT NMIUsEUNIRTINNILRINUN AN AN HATANARS ATIN 54

Tdwniiuld  Adidentidwindusiudnsaneanasni 5% gauniiniawansesiui 700 °C 11y

Ameaadsa llilasanifluniaaanuiialunisananlgans lunnsldansuas

Table 2 The iodine number and methylene blue number of Mangosteen activated carbon at various

phosphoric acid and various temperature.

Temp (°C ) lodine number (mg/g) Methylene blue (mg/g)

PHAosphoric

acid(% v/v)

600 1006.7 998.8 1005.5 982.0 1008.8  33.2 37.3 35.3 35.7 35.7

700 975.3 951.8 8513 871.4 1045.7 45.8 42.4 15.6 33.9 44.4
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Table 3 The Methylene blue number of Mangosteen activated carbon at various soaking times in

phosphoric acid and various activated times

Soaking time in Activated Time Methylene blue number
phosphoricacid (hour) (hour) (mg/g)
1 1 69.7
1 3 70.1
3 1 70.2
3 3 70.1
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Figure 1 The adsorption of Pb content at the various Mangosteen- activated carbons

(Mango ACT) and Commercial activated carbons (Com ACT) quantities at various absorption times.
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Figure 2 The adsorption of Cr content at the various Mangosteen- activated carbons and commercial

activated carbons quantities at various absorption times.
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Table 4 Physical properties of Mangosteen Shell Activated Carbon and Commercial Activated

Carbon.
Item Methylene  lodine  Density  Moisture pH  Ash (%)
blue number (g/cms) (%)
(mg/g) (mg/q)
Mangosteen- Activated 63.6 958.1 0.37 2.9 8.25 93.5
Carbon
Commercial Activated Carbon 65.7 1,394.6 0.52 7.5 8.81 96.1
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