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Fig.1 Schematic diagram of thermal treatment apparatus
(1) tubular reactor; (2) electric tubular furnace;
(3) sample holder; (4) feed;
(5) NiCr-Constantan thermocouple; (6) valves; (7)
condensers; (8) liquid product trap; (9) iced bath;
F.I. flow indicator; T.I. temperature indicator®*

Table 1 Conditions for thermal treatment
Feed PKS

Mass of feed, So [kg] 1.0x1072
Atmospheric gas Nz, H,O
Flow rate of N> [m* h™!] 9.0x1073
Flow rate of H,O [m® h™'] 4.0x1073
Temperature, T [K] 873-1273
Time, ¢, [h] 1
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Table 2 Principal conditions for adsorption

Feed Aqueous solution of
lignin and/or phenol
Ti [K] 873-1273
CLgo [kmol m™3] 0.0001-0.03
Crho [kmol m™3] 0.002-0.17
Adsorbent PKSAC/CAC
So/Lo [kg m’3] 4
tp[h] 24-120
Taq [K] 300
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Table 4 Conditions for creation of PKSAC

Gy atmosphere T

[kmol m™] [-] [K]

00600 0 N>+HO 873
00800 0 N,+H,O 1073
001K 0 N,+H,O 1273
01600134 0 N 873
41600834 4 N 873
41800834 4 N 1073
81600134 8 N 873
8180004 8 N, 1073

Table 5 Physical properties of PKSACs

Yeksac SBET Vpx10%

[-] [m®kg '] [m*kg™]
00600 0.308 0.371 1.67
00800 0.248 0.407 231
001K 0.075 0.578 5.09
0160084 0.310 0.235 1.56
4160084 0.374 0.243 1.70
8160034 0.274 0.889 6.15
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Table 6 Summary of equilibrium time and removal rate

Tt tpn fLg t

(K] [h] [h] [h]
873 48 48 -
1073 72 48 120
1273 24 72 -
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Fig. 3 Adsorption isotherms; (a) phenol; (b) lignin
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Table 7 Summary of gpp* and g1 ,*

gen* que*
[kmol kg-AC']  [kmol kg-AC™]
00600 0.0014 0.00188
00800 0.0018 0.00364
001K 0.0025 0.00430
414000834 0.0049 0.00029
41800034 0.0025 -
8140084 0.0059 0.00148
CAC 0.0027 0.00035
0160034 0.0022 0.00005
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