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Desorption Behavior and Kinetics of Resorcinol from Activated Carbon in Rotating Packed Bed

Fang GUO, Youzhi LIU*, Qiang GUO
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Research Center of Shanxi Province for High Gravity Chemical Engineering and Technology,
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Abstract: The desorption behavior and kinetics of resorcinol from activated carbon in rotating packed bed were studied by the
pseudo-second-order kinetic model, compared with that in the traditional fixed bed. The optimal operation conditions were determined
with temperature of 20°C, high gravity factor of 32.63, pH value of 11, flow rate of 50 L/h, desorption agent ethanol of 40wt% and
desorption time of 90 min. In these case, desorption rate of resorcinol reached 93.90%. Compared with the fixed bed, desorption rate
increased about 58.54% under the same operating conditions in rotating packed bed. The high gravity technology was beneficial to
desorption performance by enhancing the mass transfer from liquid phase to solid phase. The desorption rate constant increased with the
increased of flow rate and high gravity factor. In addition, the desorption rate constant improved from 13.27x1073 g/(mg-min) with
ultrapure water as desorption agent to 25.48%1073 g/(mg-min) with ethanol as desorption agent.
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Fig.1 Experimental process of adsorption of resorcinol on
activated carbon and desorption from activated carbon in
rotating packed bed
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Fig.2 Effect of high gravity factor on desorption
rate of resorcinol

3.2 R ESTEIE B R R ER N

£=32.63 J pH=11. LR E 40wt%- 15 % 20°CHY,
T AR BT ] 2R W B o 2 sz e an P 3 B, Bl BT AT
W, BRI EIG R, [AIZE BRI, AR
M 30 L/h #5250 L/h, [A12K B BR 2 N 85.65%1 &2
91.76%, FEFEL) 6.11%. X K N AH B AL 5 g R B+
WD, YRR R, RRUEIE A, BB R
VST R B A, MK T S I R bR gy 5 B R
FRflhl 2. SRV, LB 0 B D% B A A0
WS EE 209, RPB W& M R IR AE G N, BRA

95
< 90 -
S sk
3 L
£ 80
g L
s 15t
5 b Flow rate, F/(L/h)
g O —=—30
% 65 —e—34
S 60 —A—40
2 ss| —v—44
g 50 [ —4—50
g r ——54
S | . | . | . | .
0 20 40 60 80 100

Time/min

3 YRR 1) R B A R

Fig.3 Effect of liquid flow rate on desorption rate of resorcinol
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Fig.4 Effect of pH value on desorption rate of resorcinol
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Fig.5 Effect of ethanol concentration on desorption
rate of resorcinol
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Fig.6  Effect of liquid flow rate on desorption rate constant
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Fig.7 Effect of high gravity factor on desorption rate constant
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Fig.8 Effect of process condition on desorption rate of resorcinol Fig.9 Effect of process condition on equilibrium
desorption capacity
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Table 1 The results of desorption dynamical analysis of resorcinol from activated carbon under different process
. Desorption rate constant, Equilibrium desorption Equation of desorption Index of
Solvent Device kae/[x107 g/(mg-min)] capacity, (u/(mg/g) kinetics correlation, R?

Ultrapure water Rotating packed bed 13.27 17.76 t/9=0.2390+0.05631t 0.9993
Ultrapure water Fixed bed 12.57 5.982 t/0=2.224+0.1672t 0.9971
Ethanol Rotating packed bed 25.48 25.03 t/9=0.06267+0.03996t 0.9999
Ethanol Fixed bed 23.95 9.602 t/9=0.4530+0.1041t 0.9999

B 1 & 9wk, KA ARIR BRI, e 7 i
B B SR T [ PR B, B 4l 7K A PR 7RI, RPB A [a]
MR R 65.71%, BEEIRM 19.96%4E
45.75%, P it Bt 2 qae B 5.982 mg/g $2H % 17.76 mg/g,
fewm T 197 5, PTG M R B ke B 12.57x107°
g/(mg-min)$E = 2 13.27x107° g/(mg-min); LAt B 77
B, TR 2R P 5 5 26 E [ 78 R 1) 35.36%% &1 2 RPB 11
93.90%, $EH T 58.54%, Q. FH 9.602 mg/g #2 & F 25.03
mg/g, $EH 1 1.61 1%, Kee B 23.95x107 g/(mg-min)$2 &
F| 25.48%1073 g/(mg-min), I8 5 7 B8 AR E AL T,
R TE A e D)2 T Pt B

SCHR[S12 BR IR EE 70.58wt%(75v0l%) i) 2L Al
70.33wt%(75vol %) i) FF B BE B vi% 14 2k E Ry A, R E
JBLBft 400 min, WEBRZESH1N 73%H 76%. A TAERH
RPB {E AWM &, &K, KA 40wt%[H LR
AUBEHE 90 min, [HZE My B kR 21k 93.90%, K&
HJJ5RAG T M BAE .

4 % B

FETEREFURLR (RPB) Y, BL 285 DA it B 770 3 1 7%
PR BT D ) R Py BEAT BB AE T T M B EL AT AR

P R ) gy AV P AR B R R e, %2 TR E g
¥ L. pH SHAESHO 2K R 21
S, AFHATN 4R

(1) LT RPB ]2 Y 7E TGP e b B B Fr
EH N OB E 50 L/, 4=32.63, pH=11, ZLFFK
FE 40wt%, FiBHIRFE] 90 min, 1%4& 14 A2 iR R
i% 93.90%.

(2) HMFEIZMT, T CmEAE BRI B s A T
ALK, 8] 2K I i bR 2B Al K 7 3 E T 28.19%
GEEE F7) A1 15.4% (15 GE[H 52 1K).

(3) BN Iy AT R S0 B UL & RO BT
CIERMERTR, AHFEERAEZ44F S, RPB AL Gl e R
) #E = 2 J7 #2457 3l N t9=0.06267+0.03996t  J2 t/q;
=0.4530+0.1041t. RPB H [~ 4l it Bt 2t g T 15 G il s IR
A A ) R A PR A T I B T R A VR A T
e R KT 3 K, B DR Al K g B R Y
13.27x1073  g/(mg-min) $& = | LA 2 BE 2 W B 57 1
25.48x107 g/(mg-min).
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