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ADSORPTION OF LEAD (Il) AND ZINC () IONS IN SYNTHESIZED WASTEWATER
WITH ACTIVATED CARBON DERIVED FROM TAMARIND PEEL AND SEED

Auamporn Rattanasingl* Chokchai Chamamporn® Apichart Jinnapat’

Abstract

This research investigated the synthesis of activated carbon from tamarind peel and
seed through a chemical activation and carbonization process. Initially, tamarind peel and
seed, with moisture content percentages of 11.69 and 7.20, were calcined at 400°C for 2
hours. It was found that the average charcoal percentages were 37.29 and 31.37, respectively.
Subsequently, they were activated with HsPO4 and carbonized at 500°C and 600°C for 2 hours,
resulting in four types of activated charcoal: tamarind peel at 500°C (AC-1), tamarind peel at
600°C (AC-2), tamarind seed at 500°C (AC-3), and tamarind seed at 600°C (AC-4). The activated
carbon content percentages were 28.77, 27.16, 28.68, and 28.00, respectively. The iodine
number of activated carbon in AC-3 and AC-4 was found to be greater than 600 mg/ ¢ (643
and 717 mg/g, respectively). All types of activated carbon were then evaluated for the
adsorption of lead (Il) and zinc (Il) ions in synthesized wastewater. It was observed that AC-2,
AC-3, and AC-4 activated carbon showed similar efficiency in adsorbing lead () ions, while
AC-1 exhibited the lowest efficiency. For the adsorption of zinc (II) ions, AC-4 activated carbon
was the most effective, followed by AC-3 and AC-2, with AC-1 being the least effective.
Consequently, this research concluded that the most effective activated carbon for adsorbing
lead and zinc (1) ions in synthesized wastewater is the one derived from tamarind seed,
activated with H3PO4, and carbonized at 600°C for 2 hours. AC-3 and AC-4 can be utilized as
industrial powdered activated carbon.

Keywords: Adsorption, Lead (Il) ions, Activated carbon, Tamarind peel, Tamarind seed,

Zinc (1) ions
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ansavanei3udy 1,000 pprm PHINOS); W (CHCO0)Zn mudndiu Temududussll Usinameih
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500 °C 2 20.00 571 28.55
(AC-3) 3 20.00 5.76 28.80
) Aoy 28.68+0.13
WARNZYIL
1 20.00 5.63 28.15
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wui figaumgll 600 esmuwaidea flemsgedulelefunnnitiiguvnd 500 esmiwaiea way
SlonBsuiivuivinmsgrunanfasignamnssy dufuiud @iinausnasgiusdndsigaavnssy,
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NNTlAs LY Tazateazia (1) loosuldmnuduiudiBudunsssgninenany
duduvesansararannsgiungia (1) looouiuen Intensity Aifiaunis Ao y = 6,661x + 6,703.1
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40.00 way 80.00 ppm MINAIRY waztunIAseimUSinaudngd () losaudiein3as ICP-OES
WU 1A Intensity il 2156338, 881,148.4, 4,378977, 8,776,093, 17,499,377 Ua 32,792,380
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L J

A1

0 T T T T T T T T T T T T T T T T T T T 1

AMudutuvasdenzd (I Yleaau (ppm)

=

o o
MW 2 nesgIuYesasavanedangd () leoau
PNNTANNTFINvesETaraedeingd (1) lesauldmnuduiusiBadunsasenineniny

Wuduvasansazansunsgiudanzd (1) lossuduan Intensity Nflaunis Ao y = 411404x + 300748

ISP

wazdaduUsyavsanduniuswinnu 0.9988

' v
o

6. migatunzmi (1) leesuvasiududna 4 vila
ﬁﬂmuﬁuﬂuﬁﬁiﬁmameﬁumﬁa () lepprluthidedunsevididanududu 357, 8.80,
20.27, 4353 uaz 72.84 ppm wazthluiesesivinamea () loseuiivaestfeinies ICP-OES
wazthumeansgaduasta () Tesouvesiududie 4 viin Iénadauandunised 4 wasm
AudiiussyvinsAnagadunsia () lessufuanuiduduveams () lossuvesduiuiususas

209 FawanluNIwa 3
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An1sgadunzia (1) leseuvesduiuiiug Hadniudeniy)
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3.57T ppm 8.80 ppm 20.27 ppm  43.53 ppm  72.84 ppm
AC-1 0.11 0.25 0.89 3.68 6.28
AC-2 0.66 1.69 3.94 8.43 14.16
AC-3 0.69 1.72 3.99 8.51 14.28
AC-4 0.62 1.66 3.94 8.54 14.31

v
o
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| v
1Y o
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AC-4 98.04 97.35 95.98 91.48 32.24
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