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Development of Metal Loaded Activated Carbon Fiber for
Eliminating Targeted VOCs Originated from Solvent
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Abstract : To acquire enhanced adsorption capacity for especially targeted VOCs, activated carbon fiber of which surface area was
1,100 m%g was selected and active metals were loaded. After screening study, Cr and Cu were selected as a base metal for impro-
ving adsorption capacity of activated carbon fiber. For acquiring better performance, metal loading, loading temperature, loading
hours and kinds of loaded metals were changed as preparing variables. Properties measurement and adsorption capacity evaluation
were performed. We found that the best conditions for metal loading were 5 hours loading at 100°C and the adsorption capacity was
enhanced almost double. Also we confirmed that more than 0.5 seconds contact time is needed for best adsorbate diffusion and
adsorption over activated carbon fiber.
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Fig. 1. Photographs of ACF pre-preparation,
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Table 1. Metal loading conditions of metal loaded ACF

Loaded metal Metal loading Amount of distilled water
Cu
c 0.25 wt% / ACF (9) 20 mL / ACF (g)
r

Table 2, Preparation variables conditions of ACF samples

Variables Conditions
Activated carbon fiber 5¢g
Loaded metal Cu, Cr
Loading time 1,3,5h
Loading temperature 257, 100C

Table 3. Notations of prepared metal loaded ACF

Sample name Method of manufacture
ACF Activated carbon fiber - Base material
AU251 Cu loading on ACF at 25°C for 1 h
AU253 Cu loading on ACF at 25 for 3 h
AU255 Cu loading on ACF at 25°C for 5 h
AU001 Cu loading on ACF at 100C for 1 h
AU003 Cu loading on ACF at 100°C for 3 h
AU005 Cu loading on ACF at 100C for 5 h
AR251 Cr loading on ACF at 25C for 1 h
AR253 Cr loading on ACF at 25°C for 3 h
AR255 Cr loading on ACF at 25C for 5 h
AROO1 Cr loading on ACF at 100°C for 1 h
ARO003 Cr loading on ACF at 100°C for 3 h
ARO005 Cr loading on ACF at 100°C for 5 h
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Table 4, Drying conditions of metal loaded ACF

[tems Conditions
) 80T
Aspirator / Rotary evaporator .
40 min
.y 24 h
ing oven
g 110TC
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Table 5, Activation conditions of metal loaded ACF

ltems Conditions

N2 gas 12~15 mL/min - ACF (g)

Time 3h
Temperature 150C

Fig. 2, Photographs of performance evaluation equipment,

Table 6, Performance evaluation conditions of metal loaded ACF

[tems Condition
Gas Acetone
Concentration (ppm) 300
Space velocity (hr') 3,000, 6,000, 12,000
Time (min) 0~ 120 (15 min)
Temperature (C) 25,100
ACR Refer to Table 1
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Table 7, EDX analysis results of Cu loaded ACF  (unit: wt%)
ACF  AU251 AU253 AU255  AUQ01 AU003
C 8532 70.06 77.85 7954 7151 79.64
(0] 11.01 18.05 1494 15.29 17.01 15,29

Na 148

P 219 0.86 0.92 097 0.55 0.92
Cu 7.64 430 3.21 7.43 3.46
S 3.39 172 0.54 3.50 0.47
Si 0.28 0.46 0.23

Table 8, EDX analysis results of Cr loaded ACF  (unit: wt%)

AR251 AR253 AR255 AROO1 AR003  ARO005

C 8483 88.27 75,59 76,56 82.39 88.74

O 12,75 929 17.40 16.48 14 41 10.08

Na 0.43 1.04

P 0.34 0.33 0.90 0.43 0.39

Cr 1.35 211 5.69 548 281 1.18

Si 0.73
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Fig. 3. SEM measurement results of Cu, Cr loaded ACF,
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Fig, 4, Performance evaluation results of Cu loaded ACF (Loa-
ded metal: Cu, preperation temp.: 25°C, S.V.=23,000 hr’),
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Fig. 6, Performance evaluation results of Cu loaded ACF (Loa-
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Fig. 7. Performance evaluation results of Cu loaded ACF (Loa-
ded metal: Cu, preperation temp.: 100°C, S.V.=3,000 hr').
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Fig. 8, Performance evaluation results of Cu loaded ACF (Loa-
ded metal: Cu, preperation temp.: 100°C, SV, =6,000 hr™),
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Fig. 9. Performance evaluation results of Cu loaded ACF (Loa-
ded metal: Cu, preperation temp.: 1007C, SV, =12,000 hr').
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Fig. 12, Performance evaluation results of Cr loaded ACF (Loa-
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