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Table 1 Adsorption equilibrium parameters of Cy aromatics and
PDEB on adsorbent A
Component T/C gw/(mol-kg™) K/(L-mol™) R?

PX 30 1.362 110236 0.9975
80 1.306 383.938 0.9986

130 1.231 163.669 0.9996

177 1.183 88.988 0.9975

MX 30 1.344 36.629 0.9954
80 1.288 22.308 0.9923

130 1.219 15.549 0.9817

177 1.161 11.153 0.9762

0X 30 1.351 50.209 0.9916
80 1.288 25.280 0.9942

130 1.231 17.199 0.9935

177 1.177 13.344 0.9862

EB 30 1.227 108.721 0.9984
80 1.215 50.274 0.9973

130 1.169 35.244 0.9942

177 1.109 26.573 0.9875

PDEB 30 1.132 572.779 0.9984
80 186 226.214 0.9962

130 128 124.996 0.9923

177 0.967 7309 0.9876

Adsorption isotherms and model fitting of Cg aromatics and PDEB on adsorbent A
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Fig.3 Adsorption isotherms and model fitting of Cy aromatics and PDEB on adsorbent B(177 °C)
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Table2 Adsorption equilibrium parameters of Cg aromatics and
PDEB on adsorbent B(177 °C)

Component gm/(mol-kg™) K/(L-mol™) R?
PX 1.290 128.095 0.9953
MX 1.279 42.638 0.9905
0X 1.266 44.453 0.9923
EB 1.166 81.918 0.9954

PDEB 1.016 316.257 0.9940

J7 T B S5 5 MR A FEARMN . 76 177 C F, W%
B3] B X%} PX. MX., OX. EB #l PDEB ) i A1 Ff} &
AHEE I BR300 A 23 2 5 T 9.0%. 10.2%. 7.6%. 5.1%
F15.1%, FETHIR R E v E A, Ui R B HA
e B W PR RE; A1, W2 B 5] B X PDEB f4 W -
BRUE T PX, AHEWC R A, HX PDEB [ ff fig
AR

22 ZESESWHANEEE

22.1 BB Cy 3 4= PDEB 3T 4 A M £ 4% 1 09 %4
W FE Ce 7 JE W B 43 B PX 9 i B2, MX, OX,
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43 ) AR X 35 2 R 8L ayMxpx ~ @oxpx ~ (EBPX #n
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PR R, AR AN 3 BT, Hoh PX AR N 2
Yoy HARX et R B R 1.

# 3 BaX /4T b Cy 77 )& F1 PDEB £H 43 [H] (¥ AH XoF 36 45 1%

FH
Table 3 Relative selectivity coefficients of Cg aromatics and
PDEB on BaX
Adsorbent  7/°C OMXPX ~ ®OXPX  OEBPX  OPDEBPX
A 30 0.202 0.211 0.354 0.588
80 0.252 0.250 0.397 0.668
130 0.311 0.310 0.442 0.714
177 0.335 0.332 0.493 0.776
B 30 0.196 0.155 0.407 1.045
80 0.226 0.203 0.449 1.331
130 0.292 0.294 0.519 1.516
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Fig. 4 Effect of mass fraction of adsorbent on multicomponent competitive adsorption
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Table 4 Mass transfer coefficients of C; aromatics on adsorbent B

Component ky/(ms™)
X 2.696x10°
MX 2.539x10°
ox 2.406%10°%
EB 2.465%10°
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Fig. 5 Comparison of pulse experimental curves and fitted curves of Cg aromatics
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Adsorption and Separation Performance of Cg Aromatics and
p-Diethylbenzene on BaX

SONG Yuhao, CAO Hongliang, HE Xuan, ZHOU Bin, PU Jinglong, GAO Xin,
Y1 Dongxue, CHEN Huilin, LI Ping, ZHU Xuedong
(Engineering Research Center of Large-Scale Reactor Engineering and Technology, Ministry of Education,
East China University of Science and Technology, Shanghai, 200237, China)

Abstract: The adsorption and separation performance of Cy aromatics and the desorbent p-diethylbenzene on BaX
zeolite were investigated. Static adsorption experiments were conducted to determine the adsorption equilibrium
parameters of each component, including the saturation adsorption capacity, adsorption equilibrium constant, and
isosteric heat of adsorption obtained by fitting the adsorption isotherms, as well as the relative selectivity coefficients
derived from competitive adsorption. The effects of temperature and concentration on these parameters were analyzed,
and the adsorbent with better performance was identified. Under 177 °C and 0.9 MPa, its saturation adsorption capacity
for p-xylene reached 1.290 mol/kg. Dynamic pulse experiments were further carried out to obtain the elution curves of
C; aromatic isomers. The experimental curves were fitted using the gPROMS simulation software, and the mass
transfer coefficients of all components were calculated to be approximately 2.5x107° m/s. Multicomponent pulse
experiments were then performed using an industrially representative Cy aromatic mixture to validate the adsorption
process parameters. The results showed good agreement between the experimental and simulated curves, demonstrating
the reliability of the obtained adsorption equilibrium and mass transfer parameters.
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