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Figure 1: Typical operation curve of CO, adsorption on a
PEl/silica fume solid sorbent.
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Figure 2: Thermal stability test for the prepared PEl/silica
fume solid sorbents.

Bl 3 5% A5 PEIER B ol 2 § F /s s
B 345 IUPAC i 28 > PEIPER syl 2 § F %
R R RS type IV 2 RS ¥ ARG Y Il



FRAGGFAS T 2§ o LG - BFRG -
T R TR B BRI R R H3 ) o F Bt -
BT AE IV Ed )RR AT A el o

1200

—0—0.011

—a—02/1
—v—04/1
900 —o—06/1
—a—08/1

o

—>—0.9/1

Volume adsorbed (cm®/g STP)

Relative pressure (P/P )

Figure 3: N, adsorption/desorption isotherms of the
prepared PEl/silica fume solid sorbents.
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Table 1: The PEI contents and structural properties of the
prepared PEl/silica fume solid sorbents.

PEI/SF PEI BET Pore volume (cm3g)
wt. ratio content area Micropore Mesopore Total pore
%) (mzlg) (<2nm) (2~50 nm) (1.7~300 nm)
0.0/1 - 254.6 0.010 0.998 1.716
0.2/1 18.0 142.7 0.002 0.602 1.022
0.4/1 24.9 103.1 0.001 0.502 0.810
0.6/1 34.5 72.4 0.001 0.371 0.641
0.8/1 39.8 52.8 0.001 0.251 0.482
0.9/1 43.6 41.4 0 0.242 0.409
1.0/1 45.6 33.0 0 0.207 0.319
1.2/1 50.5 215 0 0.093 0.189
1.3/1 51.9 18.5 0 0.097 0.185
1.4/1 55.3 10.4 0 0.053 0.100
1.6/1 59.5 2.4 0 0.013 0.024
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Figure 4: SEM micrographs of (a) the raw silica fume, (b)
PEl/silica fume (0.0/1) solid sorbent, (c) PEl/silica fume
(1.0/1) solid sorbent, and (d) PEl/silica fume (1.3/1) solid
sorbent.
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Figure 5: Effects of weight ratio on the reactivities of
PEl/silica fume solid sorbents for CO, capture at (a) 30°C
and (b) 100°C.
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Table 2: The CO, capture capacities of the prepared
PEl/silica fume solid sorbents.

CO; capture capacity (mmol/g sorbent
PEI/SE 2 Cap pacity ( g )

wtratio  30c  45C  60°C  75C  90C  100C  110C

0.0/1 0.08 0.04 - - -- -- -

0.2/1 0.40 0.39 0.36 0.32 0.28 0.19 0.12
0.4/1 0.97 0.94 0.95 0.91 0.80 0.76 0.64
0.6/1 1.89 1.88 1.88 1.86 1.74 1.59 1.42
0.8/1 2.27 2.29 2.30 2.34 2.22 2.04 1.85
0.9/1 2.49 2.51 2.56 2.60 2.44 2.27 1.97
1.0/1 2.71 2.75 2.77 2.94 2.74 2.53 2.23
1211 2.81 2.85 2.95 3.28 3.18 2.98 2.55
1.3/1 2.86 2.86 2.98 3.30 3.23 3.05 2.63
1.4/1 2.67 2.73 2.78 3.15 3.38 3.19 291
1.6/1 1.21 1.24 1.36 1.55 1.89 2.05 2.16
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Figure 6: Effects of the adsorption temperature on () the
CO, capture capacities (mmol/g sorbent) and (b) the PEI
utilizations (mmol/g PEI) for the prepared PEl/silica fume
solid sorbents.
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Figure 7: Effects of temperature on the CO, desorption of
the PEl/silica fume (1.2/1) solid sorbent; adsorption at
75C for 1 hr.
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Figure 8: Multiple CO, adsorption/desorption cycling tests
on the PEl/silica fume (1.2/1) solid sorbent.
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Figure 9: CO, capture capacity of the PEl/silica fume
(1.2/1) solid sorbent in Fig. 8 as affected by the number of
adsorption/desorption cycles.
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