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Abstract : Cu and Cr as a base metal and Pt, Pd as a supportive metal were selected for improving adsorption capacity of acti-
vated carbon fiber in eliminating especially targeted VOCs. Preparing variables such as .metal loading, loading temperature, loading
hours and kinds of loaded metals were changed. Properties measurement was carried out by SEM (scanning electron microscope),
XRF (x-ray fluorescence analysis) and EDX (Energy Dispersive X-ray spectrometer) and adsorption capacity evaluation were also
performed by gas analyzer. Under this study, the adsorption capacity of complex metal loaded activated carbon fiber was improved
positively than that of single metal loaded activated carbon fiber. And we found that the best conditions for metal loading were 5
hours loading time at 100°C and the adsorption capacity was enhanced almost double compared with other condition based activated
carbon fiber. Cu-Cr-Pt-Pd loaded activated carbon fiber showed the best adsorption capacity. Also we confirmed that more than 0.5
second is necessary for adsorbate diffusion and adsorption over activated carbon fiber.
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Table 1, Metal loading conditions of metal loaded ACF

Loaded metal Metal loading Amount of distilled water
Cr, Pt
Cr, Pd 0.25wt% / ACF (g) 20 mL / ACF (g)
Cr, Pt, Pd
Cu, Cr, Pt, Pd

At AZF49 AREZA Cre Cr(NOs); (chromium(IIT)
nitrate solution 40%), Cu+ CuSOs (copper(I) sulfate 97.5%),

Pd 9 Pt Z}7}

Pd(NO:3), (palladium nitrate 10%)2} HyPtClg -

nH,O (chloroplatinic acid hydrate 10%)E A8} th

24 HMEIAMY HE L RE
241, SMEIAMS NI LB KA
4719 screening W AR AH IS Fake] FujE &
e es AzE 24 FEgdel st BHFE
A% gHLdRE AUt AR MRRE HAF
&gl TF, WA WL, HH A Aot
w, F4gole] WA 2AL Table2, ARE B PP
Table 3o et $ict.
Table 2, Preparation variables conditions of ACF samples
Variables Conditions
Activated carbon fiber 5g
Loaded metal Cr-Pt, Cr-Pd, Cr-Pt-Pd, Cu-Cr-Pt-Pd
Loading time 1,3,5h

Loading temperature

25C,507C, 75C, 100C

Table 3, Notations of prepared metal loaded ACF

Sample name Method of manufacture
ACF Activated carbon fiber - Base material

ART005 Cr, Pt loading on ACF at 100C for 5 h

ARDO05 Cr, Pd loading on ACF at 100C for 5 h
ARTDO05 Cr, Pt, Pd loading on ACF at 100°C for 5 h
AURTD251 Cu, Cr, Pt, Pd loading on ACF at 25C for 1 h
AURTD253 Cu, Cr, Pt, Pd loading on ACF at 25°C for 3 h
AURTD255 Cu, Cr, Pt, Pd loading on ACF at 25°C for 5 h
AURTD501 Cu, Cr, Pt, Pd loading on ACF at 50°C for 1 h
AURTD503 Cu, Cr, Pt, Pd loading on ACF at 50°C for 3 h
AURTD505 Cu, Cr, Pt, Pd loading on ACF at 50°C for 5 h
AURTD751 Cu, Cr, Pt, Pd loading on ACF at 75C for 1 h
AURTD753 Cu, Cr, Pt, Pd loading on ACF at 75°C for 3 h
AURTD755 Cu, Cr, Pt, Pd loading on ACF at 75C for 5 h
AURTDOO1 Cu, Cr, Pt, Pd loading on ACF at 100°C for 1 h
AURTDO003 Cu, Cr, Pt, Pd loading on ACF at 100°C for 3 h
AURTD005 Cu, Cr, Pt, Pd loading on ACF at 100°C for 5 h

Fig. 1. Photographs of ACF pre-preparation,
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Table 4, Drying conditions of metal loaded ACF

Table 6, Performance evaluation conditions of metal loaded ACF

[tems Conditions ltems Condition
) 80T Gas Acetone
Aspirator / Rotary evaporator . )
40 min Concentration (ppm) 300
) 24 h Space velocity (hr') 3,000, 6,000, 12,000
Drying oven . ) ) .
110C Time (min) 0~120 (15 min Z2t29)

Table 5, Activation conditions of metal loaded ACF

ltems Conditions

N2 gas 12~15 mL/min - ACF g

Time 3h
Temperature 150C
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Fig. 2. Photographs of performance evaluation equipment,
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Fig. 3. SEM measurement results of metal loaded ACF.
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Table 7, XRF measurement results of Cu, Cr, Pt, Pd loaded ACF (unit: wt %)
SiOz P20s S K20 Ca0 Cr0s FexOs CuO MoOs PdO Pt

ACF 13.63 69.20 8.33 1.26 574 0,07 077 047 0.00 0,50 0.02
AURTD251 6.50 15.65 892 2872 122 0.06 0.46 3184 0.39 2.41 393
AURTD253 6.21 12.96 747 2971 1.03 0.06 0.52 33.85 037 2.85 498
AURTD255 546 1119 9562 26.85 1.02 0.01 0.39 37.37 0.04 3.17 498
AURTDS501 6.20 12.67 879 3182 126 0.01 0.43 31.14 0,02 282 485
AURTD503 6.98 16.33 11,94 20,99 1.25 0.02 0.41 35,32 0.01 245 431
AURTD505 6.01 9.91 9.98 3297 1.46 0.01 0.42 2876 0,02 3.88 6.57
AURTD751 6.28 1911 11.07 32.35 1.29 0.06 047 2577 000 1.41 219
AURTD753 1487 15.55 10.58 3113 1562 0.00 0.49 2093 0.01 1.69 322
AURTD755 713 18.19 11.68 30.11 1.30 0.03 024 26.27 0.02 1.75 327
AURTDOO1 6.42 12.67 11.59 30.80 1.24 0.01 0.33 28.96 0.01 2.83 515
AURTDO03 719 17.45 12.28 28,99 1.40 0.04 0.27 2825 0.10 1.37 2.66
AURTDO005 10,17 2194 15.30 2612 1.96 0.00 0.35 20.71 0.01 1.25 220
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Table 8, EDX analysis results of Cu, Cr, Pt, Pd loaded ACF

(unit : wt %)
ACF ARTO05 ARDO05 ARTDO05  AURTDO05

C 85,32 7483 71.51 76.66 70.51
(0] 11.01 16.03 19.32 17.66 17.98
Na 1.48 0.53 0.92 0.21
P 219 1.00 1.05 0.88
Cl 0.71

Cu 482
Cr 6.02 592 476 4,02
Pt 0.88 0.92 0.81
Pd 1.28 0.87 077
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Fig. 4. Performance evaluation results of Cr, Pt, Pd loaded ACF

(Loaded metal : Cr, Pt, Pd, preparation temp. :100C,
S.V.=3,000 hr'),
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Table 9. Notations of samples for GC Mass evaluation by
KTL

Sample name

Method of manufacture

Off gas sampling Measurement for experimentation off gas conc,

ACF3000 SV = 3,000 hr", 2 h exposure
ACF6000 SV = 6,000 hr, 2 h exposure
ACF12000-1 SV = 12,000 hr", 1 h exposure
ACF12000-2 SV = 12,000 hr™", 2 h exposure

Cu, Cr, Pt, Pd loading on ACF at 100°C for 5 h
AURTDO0S-3000 SV = 3,000 hr”", 2 h exposure

Cu, Cr, Pt, Pd loading on ACF at 100°C for 5 h
AURTDO0S-6000 SV = 6,000 hr", 2 h exposure

Cu, Cr, Pt, Pd loading on ACF at 100°C for 5 h
AURTD005-12000-1 SV = 12,000 hr", 1 h exposure

Cu, Cr, Pt, Pd loading on ACF at 100°C for 5 h
AURTDO0S-12000-2 SV =12,000 hr", 2 h exposure

, 477
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Table 10, GC Mass analysis results of metal loaded ACF by KTL

Sample name Acetone adsorption (%) Benzene adsorption (%)
ACF3000 57.0 63.4
ACF6000 37.0 382
ACF12000-1 30.7 354
ACF12000-2 211 255
AURTDO005-3000 100.0 100.0
AURTDO005-6000 100.0 100.0
AURTDO005-12000-1 461 537
AURTDO005-12000-2 539 424
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