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Process simulation of extraction and removal of phenol from

coal chemical wastewater

Fu Churui'”,Qu Sijian> , Dong Weiguo® , Gao Minglong” , Wang Jikun®
(1. China Coal Research Institute, Beijing 100013 , China ;2. State Key Lab of High Efficient Mining and Clean Utilization of Coal
Resources , Beijing 100013, Ghina )
Abstract ;. In order to improve the efficiency of extraction and removal of phenol from coal chemical wastewater and reduce the environmen-
tal pollution from wastewater discharge, Aspen Plus was used to optimize the extraction and de—phenol removal process. The logistics data
used in simulation was from actual compositions of coal chemical wastewater, and its feed flow was 100 t/h, at temperature of 40 C and
pressure of 0.1 MPa. The parameters of the extraction column; the solvent recovery column and the solvent stripping column were adjusted
by using the UNIQUAC and NRTL activity coefficient models respectively. Results show that the total phenol concentration of the
wastewater is reduced from 18 600 mg/L to below 400 mg/L ,and moreover the phenol concentration is reduced from 14 000 mg/L to below
50 mg/L,the recovery rate of extraction agent is 6ver 99% ,when the parameter is set as follows : the extraction tower series and solvent ra-
tio of extraction column are 6 and 1 : 4 respectively,the theoretical plate numbers and feed position of the solvent recovery column are 10
and the fifth tray respectively,as well as the theoretical plate number and feed position of the solvent stripping column are 5 and the first
tray.
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Fig. 1  Process of coal gasification wastewater extraction
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Fig. 2 Flow chart of extraction tower simulation
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Fig. 4 Relationship between extraction series and solvent ratio
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Table 1 Logistics data of extraction tower simulation calculation

S¥ R/ JE 1/ e BT
N C MPa (kg-h™) LTS K X Ik
WATER 40 0.1 100 000 0 0.008 8 0.004 3 0.987 0
SOLVENT 40 0.1 25000 0.979 9 5.00%107° 0 0.020 0
BOTTOMS 40 0.1 99 571. 27 0.008 4 4.00x107° 0. 000 8 0.990 8
OVERHEAD 40 0.1 25 428.73 0.928 9 0.034 4 0.013 5 0.023 1
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Fig. 5 Flow chart of Solvent recovery tower simulation
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Fig. 6 Reflux ratio curve vs. the change of theoretical
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plate number
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Table 2 Operating conditions of solvent recovery tower
#rlE BN . e BUEAE  FURARE PR AaAAT,  WRBESRIAAN  IBBMIR BRR PR
* " i N
ZH Mk L J1/kPa J1/kPa (kJ - h™") (kJ -h™") /K /K HipEa
HUH 13 0.63 5 81.1 101.3 23 284 339 23 518 236 375.77 465. 07 0.949 9
*3 BFIEBE S REE
Table 3 Logistics data of The solvent recovery tower
R/ S/ s JE IR/ Iig= it v Jo 438K
i o HRIUNH . . ——
MPa (kmol - h™")  (kg-h™") BN 7K YA/ LRI TR
B2-INPUT 392. 84 0.1 0 248. 38 25 428.7 0.034 4 0.023 1 0.013 5 0.928 9
Sl 388.71 0.1 0 235.94 24 207.6 2.86x107° 0.0243  4.13x107*  0.9757
PHENOL 478. 45 0.1 0 12. 44 1221.1 0.715 6 3.92x107° 0.282 2 0.002 2
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Fig. 8 Flow chart of solvent stripper simulation
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Table 4 " Operating conditions of Solvent stripper

EL (e LN Ee ey i WUk MR/ FMURSHASAT, TR WIKIR REMSR BERE SR SRR
S8 Mk o (kg +h™") (kJ - h7h) /K /K BE/C 71/kPa JE/C 71/kPa
BE 5 1 BB 1099.9979 8621 408.46  365.00 207 373. 168 38 60 101.3 60 101.3
x5 BFRRREEZVYRESE
Table 5 Logistics data of Solvent stripper
JEE IR i %/ R g e ey
P /K J£73/MPa . .
(kmol - h™") (kg h™) TR T g EN ] PO i/ 7K
B3-INPUT 353.15 0.11 4978.624 8 90 358. 749 0.008 4 3.79x107° 0.000 3 0.991 3
SOLVENT 333.15 0.10 9.133 500 8 981. 801 75 0.9852 5.58x1077  4.80x107° 0.014 8
REFLUX 333.15 0.10 6.506 487 4 118.225 19 0.010 1 7.32x1078 2.20x107° 0.989 9
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