Journal of Korean Society for Atmospheric Environment
Vol. 31, No. 3, June 2015, pp.302-314

DOIL: http://dx.doi.org/10.5572/KOSAE.2015.31.3.302
p-ISSN 1598-7132, e-ISSN 2383-5346

o

HMZEZZ40f 2 SMEIO| EM A 4 i =8

= o =x

folr

rlo
mfol

Physical Property with the Manufacturing Conditions
of Activated Carbon for Mercury Adsorption
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Abstract

There is an adsorption method using activated carbon as a typical method for removing elemental mercury.
Physical characteristics of activated carbon such as specific surface area and volume of pore (micro and meso) have
positive effect for mercury adsorption. Activated carbon is carbon-based material with a high specific surface area.
This activated carbon can be manufactured through carbonization and activation process. In this process, physical
characteristics of specific surface area and pore distribution are changed by controlling operating parameters like
temperature, time and reagent of activation. In this study, we evaluated characteristics of activated carbons manu-
factured from pinewood and coal with the operating parameters. We evaluated mercury adsorption capacities of the
activated carbons having excellent physical characteristics and compared those to the commercial activated carbon.
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Table 1. Summary of proximate analysis results of the
pinewood sawdust and coal.

Sample Moisture Volatile Fixed Ash
matter carbon
Pinewood sawdust 7% 77.6% 149%  0.5%
Coal 3.8% 29.1% 577%  94%
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Fig. 1. Weight of the pinewood sawdust and coal with an
increase in temperature.
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Fig. 2. Schematic of the rotary kiln reactor.
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Table 2. Summary of the conditions for manufacturing activated carbon.

Carbonization R Activation R S
temperature Carbonization time temperature Activation time Steam injection rate
o hr o hr /g char-hr
o) (hr) o) (hr) (g/g )
Pinewood sawdust 500~650 0.5~2 900~ 1100 0.5~2 14~63
Coal 600~800 0.5~1 800~950 0.5~2 5~8
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Fig. 3. Schematic of the mercury adsorption test system.
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Fig. 4. Effect of carbonization temperature on iodine
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Fig. 8. SEM images of the pinewood sawdust sample (left) and the pinewood char (right) produced at 600°C during 1.5

hr [Magnification: 20,000 x ].

Fig. 9. SEM images of the coal sample (left) and the coal char (right) produced at 700°C during 0.5 hr [Magnification:
20,000 x].
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Fig. 16. SEM image of the activated carbon produced
from pinewood sawdust at optimum conditions
[Magnification: 20,000 x ].

ol 712e 79 169) SEM Aol HE S1E 4 9]
oA

- EO0OL- =
AUE B 92S 0|83 BT Azl Met viz
TR BRSRE, 57 FUF, BASAEE Wt

Aol ueh Mg 9= TS Axstgich WA
GABFEEE 800, 900, 950°CE BB ALS of Az2H
ZAdeto] v EEALS I7 17949 Zo] 421, 629,
721 m¥/go & Z7}stgth 3 18 1804 ¢t o] 7]

3o Bl By Ftol Het F715H AL



800

Time : 1.5hr
700 Steam : 6 g/g char-hr

600 |
500 |
400 |
300 |
200 |
100 |
0 800 900

Activation temperature (°C)

BET surface area (m?/g)

950

Fig. 17. Effect of activation temperature on BET surface
area of activated carbon from activated carbon.
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Fig. 18. Effect of activation temperature on pore volume
of activated carbon from coal.
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Fig. 19. Effect of steam injection rate on BET surface
area of activated carbon from coal
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Fig. 20. Effect of steam injection rate on pore volume of
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Fig. 21. Effect of activation time on BET surface area of
activated carbon from coal.
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Fig. 22. Effect of activation time on pore volume of acti-
vated carbon from coal.
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Fig. 23. SEM image of the activated carbon produced
from coal at optimum conditions [Magnification:
20,000 x ].
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Table 3. Physical properties of activated carbons.

AzzAd) e e B4 L 5L B ES 313

BET surface area

Micro pore volume

Meso pore volume . .
P Meso/Micro ratio

(m’/g) (cm¥g) (cm*g)
Pinewood-based activated carbon 1128 0.388 0.579 149
Coal-based activated carbon 629 0.234 0.089 0.38
GL-50 861 0.311 0.299 0.96
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Fig. 24. Mercury adsorption test results for the commer-
cial activated carbon (GL-50), pinewood-based

activated carbon (Pinewood AC) and coal-based
activated carbon (Coal AC).
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