921 55 3 BRIV K2R (TR AR) Vol. 21 No. 3
2021 4£ 9 H JOURNAL OF NANJING NORMAL UNIVERSITY (ENGINEERING AND TECHNOLOGY EDITION) Sept, 2021

doi;10.3969/j.issn.1672-1292.2021.03.008

% B AR BUIRTWORS R 78— W s Kk
Xt PR A HH R 1) BR DL 5
BER S

(LA EASUEALET A IR ST A R 1T {UIE 211900)
QITTRHR A BB e , 11T 999078)

[FZE] SR WK T AR 27 4 R 0K B K 8 — 5 1 (R YRR R TR 628 — R M A
FRAEAH MUY, BEXF BRI LR R 4R T 20 S0t i AR TR T 2007 %8, R Aspen Plus 33 R A5E401%K
Xt 7K =%t B O R R — o R ORR R EA T 0T a8 BB AR, I B A B A TR AT AR SEE0E B A
5SS E A A R T . N RS AT I Y T AR BRI RO A R R A TR 3N 2
AR T Z M52, 788 K 30 000 kg/h AbH: X B 2R AR % & 350 me/kg MK TOLF B8 T &AM T
LA FEBECANG FEBGR RN 4 500 ke/h B R i U A B B K Rt 3SR R T [ R
0.66 mg/kg, PICREEE 100% , % — A4 9.4 me/ ke, [7] 20 BHF 2 K vhxof 46— W R K 5 P R & R 4
FTREAR.

[ 4297 Bl EEE RS = F RS K, %ot B L B i, HE

[HESEE]ITQ028.4 [XEHAREMIA [XEHES]1672-1292(2021)03-0056-06

Simulation of Multistage Extraction to Recover p-Toluic Acid
from Pure Terephthalic Acid Refined Wastewater
Yin Xiaogian' ,He Yaoyue’

(1.Sinopec Yizheng Chemical Fibre Co.,Ltd., Yizheng 211900, China)
(2.Faculty of Information Technology ,Macau University of Science and Technology , Macau 999078 , China)

Abstract: A large amount of waste water is produced during the refining process of terephthalic acid, which contains a
certain amount of organic matters, such as p-Toluic acid, terephthalic acid and benzoic acid. The process of multistage
continuous countercurrent exiraction to recover p-Toluic acid ( main component ) from pure terephthalic acid refined
wastewater is proposed. Aspen Plus process simulation software is used to regress binary interaction parameters of the
water-p-Toluic acid-p-xylene system. The influence of key factors,such as extraction stages,extractant dosage and tempera-
ture,on the multistage continuous countercurrent process are studied by using sensitivity analysis tools. The optimum
process conditions are determined under the conditions of normal pressure,30 000 kg/h treatment amount ,PT acid content
350 mg/kg. The optimum extraction stages: 6, extractant dosage:4 500 kg/h, temperature ; normal temperature, in which
case,the PT acid content in the treated wastewater can be reduced from 350 mg/kg to 0.66 mg/kg,the recovery rate of PT
acid is close to 100% ,the entrainment quantity of PX is 9.4 mg/kg,and the terephthalic acid and benzoic acid content is
also reduced.
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Table 1 Liquid-liquid phase equilibrium data of different temperature conditions

AT PT ISR, FEBUEHOKSR,  FEARMTP PTG, R PX fi/

YE RE zZ ¥
i (mg-ke™) (mg-kg™) (mg-kg™) (mg-kg™) SRR
30.2 301.5 2714 8.72 21.32 34.6
40.2 303.5 3 483 9.64 23.61 31.5
50.2 297.6 4 751 10.29 26.64 28.9
60.2 278.6 6 510 10.40 30.60 26.8
70.2 276.8 8 701 11.09 36.92 25.0
80.2 271.9 11 500 11.18 44.63 24.3

B 1 BE L Aspen Plus i PRI 4 VEA T RIH LA, 15 8] PX-/K . PX-PT iR ,/JK-PT iR —JC3C H.
SH, INFE 2 FIis.
*£2 PX-K.PX-PT i /K-PTHR_TXESH

Table 2 Binary interaction parameters of PX-water ,PX-PT acid and water-PT acid

Hoyi 4y j Ay A B; B; C;
7K PX 0.523 59 -5.684 44 2 673.350 3 147.88 0.234 673
PX PT iz -29.091 40 -8.459 63 -210.821 3133.59 0.100 006
7K PT 12 -24.802 60 4.055 49 0 0 0.300 000
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Fig. 2 Comparative analysis of extraction dosage Fig.3 Comparative analysis of extraction dosage

on PT acid extraction effect on PX in wastewater
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Fig.4 Comparative analysis of temperature Fig.5 Comparative analysis of temperature

on PT acid extraction effect on PX in wastewater
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Fig. 6 Effect of extraction stage on PT acid extraction effect Fig. 7 Effect of extraction dosage on PT acid extraction effect
and PX in wastewater and PX in wastewater
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Fig. 8 Effect of temperature on PT acid extraction effect
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PT 2 & 1t 4 350 mg/ kg, R HUEZEW i /S AT T 20, BE A BUAT S PT M2\ TA \BA ZEHUUR ) PX
ey i, gk 3 iR,
3 BoR B K T PT BR & 350 mg/kg [ % 0.66 mg/kg; PX JeHi Ay 9.4 mg/kg, %It
XA 72 2K AL BREZ M/ s T A2 BT TA S BA & i ¥4 P RAIR, 40501120 149 F1 67 me/kg, %225 %F PT 2
AU TG i 25 5 ).
£33 EWFEIEE PT . TA BA M RE PX kHE

Table 3 Simulated extraction of PT acid, TA,BA acid extraction effect and PX in wastewater mg-kg™!
PT & PX Jeiti i TA BA
FEIAT 350 / 158 86
AU 0.66 9.4 149 67
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Fig. 9 Multi-stage continuous counterflow extraction process flow
2 bR RSN R A B, A BS BEK P PT R F4 SRESERERS ISR
é’u\%ﬂ EE 350 mg /kg I;% % 0.66 m g/kg , PX %%% N Table 4 Extraction effect comparison of multi-stage contimuous

94 m g/kg, IEJ i d_ )2{7}( q:‘ TA & BA /_':"\ % ﬁ:}‘ %IJ B% 1& = countercurrent extraction with tower extraction

149 1 67 mg/ke. 5 3CHR[ 17 ] AL AL BN H AN TLHE PT MR %
= 4 s FETUIE AT 38.8
' S B A IR 99.8

4 WK, 2SO AR UM LE T AR O A
W, AR OSCRRMRHR T, PT BR M3 100%

5 4

(1) R FISCHRT 18 T4 1V — BT A5 30 Xof A% U R AT — 50 3¢ B SHURI A | 3 5 9% A U 96 X6F
BAUZE AT I UE , BAUME S SIS A W) & BE R m , TE AR o m] 5.

(2) ZAANTHM , B 5 T % K .30 000 kg/h AbFEE PT FR & 54 350 mg/kg JE/K THL T, 8 T2 %%
{0 AR IRGECH S G FEIBGA N 4 500 ke/h IR EE Hy 5 I, LI A0 35 Bk v PT i B T e 22
0.66 mg/kg,PX Jetit A 9.4 mg/kg, TA Jz BA 43K ZE 149 F1 67 mg/kg.

(3) M4l EARBALM T 255 BT T 2P S i 2 T 20 A 1% L A 5 B4 AE  PT R M
IR 100% , BESEBE T PT BRWEIRA RN, SO0 /2 1 26 7 IR K I HETCEE K.
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