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Abstract

In order to produce high-yield pitch-based activated carbon, pitch was synthesized by blending pyrolysis fuel oil (PFO) and
coal-tar. Pitch was synthesized by varying the amount of coal-tar from 0~20% compared to PFO and reacting at 380~420
°C for 3 h. The synthesized pitch had a softening point between 80 and 260 °C, and yields ranged from 10 to 40%. At
all synthesis temperatures, as the coal-tar blending ratio increased, the yield increased and the softening point decreased. After
considering the selected pitches (softening points: 230~260 °C), pitches containing coal-tar were more volatile at a low boiling
point and had a higher residual carbon content. This is a difference in the composition of coal-tar and PFO, and it was con-
firmed that coal-tar has a lot of aromatics and PFO has a lot of aliphatics. The selected pitch was heated to 950 °C in a
tubular reactor and physically activated with steam for 1 hour. Activated carbon containing coal-tar showed higher yield and
microporosity compared to only PFO. In this study, the effect of increasing activated carbon yield by blending pitch raw
materials was confirmed, and the physical activation characteristics according to the coal-tar mixing ratio were examined.
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Table 1. Pitch Synthesis Yield and Softening Point of the Prepared
Pitches (Coal-tar Ratio: 0~50%)

Synthesis temperature (°C)

PFO / Coal-tar 380 420

Yield S.P! Yield S.P

(%) (°C) (%) (°0)

50:50 48.88 69.8 39.92 119.7
60:40 4433 74.8 36.67 127.3
70:30 40.24 82.0 32.67 138.9
80:20 36.20 89.6 28.74 1542
90:10 25.55 168.9 22.91 N.D?
100:0 21.60 201.3 12.95 N.D.

! Softening Point, 2 Not Detected

Table 2. Pitch Synthesis Yield and Softening Point of the Prepared
Pitches (Coal-tar Ratio: 0~20%)

Synthesis temperature (°C)

380 400 420

PFO / Coal-tar
Yield S.P Yield S.P Yield S.P
(%) (°0) (%) (°0) (%) (°0)

80:20 3849 824 3095 1152 2892  166.0
85:15 3519 923 3004 1259 2520 239.0
90:10 3320 938 2874 1295 2375 2414
95:05 3162 100.1 2644 1434 2361 ND.
100:0 2160 2013 1980 2543 1295 N.D.
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Table 3. Elemental Analysis of the Prepared Pitches

Temperature (°C) PFO : Coal-tar C (%) H (%) N (%) S (%) H/C ratio
80:20 92.3 5.7 0.6 0.2 0.74
85:15 92.1 5.7 0.5 0.1 0.74
380 90:10 92.9 5.8 0.4 0.1 0.76
95:5 92.5 59 0.2 N.D' 0.77
100:0 94.4 5.1 N.D N.D 0.65
80:20 92.6 5.1 0.6 0.1 0.66
85:15 92.9 5.3 0.5 0.1 0.68
400 90:10 93.0 5.4 0.4 0.1 0.69
95:5 93.5 5.4 0.2 N.D 0.69
100:0 94.4 4.8 0.1 N.D 0.61
80:20 94.0 4.7 0.6 0.1 0.60
85:15 93.6 4.4 0.5 0.1 0.57
420 90:10 94.1 45 0.4 0.1 0.58
95:5 94.2 5.0 0.2 0.1 0.64
100:0 94.6 4.5 N.D N.D 0.57
80:20 93.8 3.9 0.5 0.1 0.50
85:15 92.3 3.9 0.4 0.1 0.51
440 90:10 94.6 4.1 0.3 0.1 0.52
95:5 94.4 43 0.2 N.D 0.55
100:0 94.1 4.0 N.D N.D 0.51
' Not detected
(a) 380°C (b) 400°C
P e T 100:0 - m
g = S
05:5 5.5
E 85:15 E 85:15
£ M E —
500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000
Wavenumber (cm'l) Wavenumber (cm'l)
(© 420°C (d) 140°C
;\c“ m - e 100 : 0
E M § MV'M 95:5
E W T E M
5 85:15 g 85:15
E by e E o

Figure 1. FT-IR analysis
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of the prepared pitches: (a) 380 °C; (b) 400 °C; (c) 420 °C; (d) 440 °C.
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Figure 5. (a) Nitrogen adsorption—desorption isotherms of activated carbon samples; (b) Pore size distributions derived from mercury intrusion
capillary pressure curve and nitrogen adsorption isotherm for activated carbon samples.
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Table 4. Summary of Nitrogen Adsorption—Desorption Data for Activated
Carbon Samples

Sker' A Vini® M Ac\t(li\g(tilson
(m’/g) (cm’/g) (cm’/g) (%) 0
(%)
P254 922 0.63 0.40 63.96 9.36
P241 940 0.56 0.45 80.05 13.61
P239 879 0.54 0.43 79.16 13.19

* Micropore volume,
3 Activation yield of prepared pitch

! Surface area, > Total pore volume,
4 Micropore fraction = Vi, / Vi x 100,
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