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Applicability to advanced water purification of the coconut shell spherical activated carbon
“Ebadia LG-40” series

by Katsuaki SATO, Kohji TAKAHASHI, & Takahiro OHKAWA

We have developed the “Ebadia LG-40" series, a high-performance and high-hardness spherical activated carbon derived from coco-
nut shell, which has an enhanced proportion of mesopores and macropores (2 nm or more in size), by adding a special binder to pulver-

ized coconut shell and carbonizing/activating the material after kneading/mixing, compression, and spheroidizing.

Through comparison tests, the “Ebadia LG-40" series has been demonstrated to be superior to typical crushed coal-based activated
carbon or crushed coconut shell activated carbon in terms of organic matter treatment performance and activated carbon characteristics.
This paper presents our findings regarding the applicability of the “Ebadia LG-40" series to advanced water purification, including

reactivation and carbon dioxide emissions.

Keywords: Coconut shell spherical activated carbon, “Ebadia LG-40” series, Advanced water purification, Spheroidizing, Mesopore, Macropore,
High hardness, Biological activated carbon, Reactivation, Carbon dioxide emissions
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Fig. 1 Manufacturing process of typical activated carbon
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Table 1 Properties of activated carbon

LV INFTAXLGA0S | X ik A1 SR JWWA A 114" T
Activated carbon | /3% £ ¥ LG-40S OB Crushed coconut Crushed coal- DI
MARIEH Ebadia LG-40S Specifications of shell activated based activated JWWA A 114
Properties Ebadia LG-40S carbon carbon requirements
S

3 7 RAEE me/g 1260 >1100 1220 1030 >900

Todine adsorption performance

AFL YT —Rit)

Methylene blue adsorption mL/g 250 > 200 200 190 > 150

performance

FETAHE .

Bulk density g/mL 0.421 04~05 0.495 0482 >04
B

?i’ﬁﬁ” % 2.3 <5 09 838 <10

Iﬁf s % 98 >95 98 95 >90
ardness

BET M3 Hifg 2 _

BET (specific) surface area m'/g 1330 > 1100 1250 1080

3 A7 AT ML mL/g 058 - 055 048 -

Micropore volume

%) A7 ML mL/g 020 - 006 028 -

Mesopore volume

o2 A THILER mL/g 043 - 015 041 -
acropore volume
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Table 2 Test results of reactivation

GHES i SR INF A4 ¥ LG40S
Activated carbon Crushed coal-based activated carbon Ebadia LG-40S

i 4 e TRA R i B e TRA
MepEH Unused Used Regenerated Unused Used Regenerated
Properties activated carbon | activated carbon | activated carbon | activated carbon | activated carbon | activated carbon
3 7 FWAETERE
Todine adsorption mg/g 1030 470 810 1260 650 1080
performance
AF L 7=l
Methylene blue mL/g 190 110 150 250 160 220
adsorption performance
FETARE
Bulk density g/mL 0.482 0.541 0471 0421 0479 0425
e % % 93 91 % 97 %

ardness

JEERES o _ B B B
Yield rate (of reactivation) % 88 9

&3 WERFO ZBRALR R SRR R

Table 3 Calculation of carbon dioxide emissions during manufacturing

TE bR FEPE R +-CO/t-AC
A Carbon dioxide (CO,) emissions
Ttems TR . RS . TN A ¥ LG-40S
Crushed coal-based activated Crushed coconut shell activated .
Ebadia LG-40S
carbon carbon
AR (BER) . 1016 311 319
Fuel (gas oil) consumption
=
e . 278 082 174
Electricity consumption
il . 002 001 001
Water consumption
BES — R~
Combustible carbon 1293 000 190
b 25.89 394 6.84
Total : . :
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