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Abstract — In this study, the adsorption characteristics of cephalomannine on commercial adsorbent Sylopute were
investigated using different parameters such as adsorption temperature, time, and initial cephalomannine concentration
for the efficient separation of Taxus chinensis-derived cephalomannine by adsorption process. The Temkin isotherm
model showed good fit to the equilibrium adsorption data. The adsorption capacity decreased with increasing tempera-
ture and the adsorption of cephalomannine onto Sylopute was physical in nature. Adsorption kinetic data fitted well with
pseudo-second-order kinetic mode. According to the intraparticle diffusion model, film diffusion and intraparticle dif-
fusion did not play a key role in the entire adsorption process. The process of cephalomannine adsorption onto Sylopute
was exothermic and spontaneous. In addition, the isosteric heat of adsorption was constant even with variation in sur-
face loading indicating homogeneous surface coverage.
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Fig. 1. The chemical structure of paclitaxel (A) and cephaloman-
nine (B).
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o]l F2HA| A F E (Fuji Silysia Chemical Ltd., Japan) 20 g/LE
H7Fsko] A8 Wk F-F(EYELA, PS-1000)°4] 25293, 303,
308, 313, 318 K)& 2l5k4] 30 i &3t 52 &2 sheleh. F2HAl
AR FE) 712 A8, 713 53], FEAE 717 40-60 nm, 18] eme
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Fig. 2. Adsorption isotherm for cephalomannine onto Sylopute at

different temperatures.
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Table 1. Langmuir, Freundlich, Temkin, and Dubinin-Radushkevich isotherm constants for the adsorption of cephalomannine onto Sylopute

Isotherm Parameter Temperature (K)
293 298 303 308 313

Qe (M) 139.860 138.889 137.931 137.174 136.426

K, (L/mg) 0.148 0.137 0.124 0.114 0.103
Langmuir R, 0.003371~0.002077  0.003639~0.002243  0.004018~0.002476  0.004379~0.002699  0.004816~0.002969

P 0.966 0.971 0.972 0.967 0.973
RMSD 3.435 3.111 2.974 3.068 2,671

K (mg/g)(L/mg)"" 74.080 73.013 71.961 71.056 70.307
Freundlich 1/n 0.113 0.113 0.113 0.113 0.112
P 0.974 0.968 0.969 0.978 0.969
RMSD 2.634 2.857 2.765 2298 2.637

B (J/mol) 13.541 13.400 13.306 13.262 13.096

) K; (L/mg) 107.612 103.459 95.696 86.975 86.111

Temkin

P 0.986 0.982 0.982 0.988 0.981
RMSD 1.792 2.009 1.944 1.560 1.923

qp (mg/g) 134.144 133.190 132336 131.624 130.762

o K g (mol/kJ)? 14335 16.631 20.566 25354 30.757
Ra‘g&’ﬂ;‘;ch E (kJ/mol) 0.187 0.173 0.156 0.140 0.128
P 0.867 0.881 0.883 0.875 0.887
RMSD 6.138 5.765 5.551 5.500 5.101
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Fig. 3. Pseudo-second-order plot for the adsorption of cephaloman-
nine onto Sylopute at cephalomannine concentration 3,250
mg/L, Sylopute 20 g/L.
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Arrhenius 2]l 218) In k, O] 1/TS =2 3}813L(Fig. 4(A)), D419
7171 25 H AArE E = 6.353 ki/mol©] %} E]-(Table 3). E, %ol
<40 kJ/mol?! 73-9- =214 52, 40~800 kl/mol?! 73-- 8}8H4] 53s

HeRl=di21], AZFE] gk AlEzrhde] J
A& & 4 A8IH. van’t Hoff 2]l 2J8) In K, o] 1/TE =213kt
(Fig. 4(B)), 2412] 7127]9} A © 25 DH 9} DS'E -5 ©|
Z3E] DG'E 74F81o] Table 301 LFEF $1Th DHO= -9.155 kI/
mol® 52| 7hS UEhjo] F2F Fo] Qs slsieltt. DS
29] 34(-0.017 kl/mol- Ky B0 F&-<1 Walieof wle} Farizr}
73S o <= Atk DG 2 293, 298, 303, 308, 313 KollA]
Z}z} 14,861, -4.710, -4.612, -4.578, -4.522 k)/molo] Q1 01 FF S-9]
S Ko T2 F A o) zpkA o 7 SEiEls %_L_/,: 9 tH22]. Uk

owm =
o7 DGY} 20 ki/mol ogo|d E2]% FAQIH|[23], & S2&

ke ol B2

=224 FAYE AERIE 5 AASlTh 5% 24 DHy A
31, F2F q, #5100, 105, 110, 115, 120, 125, 130, 135 mg/gC &

A7dstar ool #lEE = C, #h= Clausius-Clapeyron 2] ol 2]-8-3]

Table 3. Thermodynamic parameters for the adsorption of cephalomannine
onto Sylopute at different temperatures

Temperature E, AH° AS° AG°
(K) (kJ/mol) (kJ/mol) (kJ/mol) (kJ/mol)
293 -4.861
298 -4.710
303 6.353 -9.155 -0.017 -4.612
308 -4.578
313 -4.522

Table 2. Parameters of pseudo-second-order Kkinetic model for the adsorption of cephalomannine onto Sylopute at different temperatures

Pseudo-second-order kinetic model

Initial conc. Temperature Qeexp
(mg/]") (K) (mg/g) qe,exp (mg/g) k2 (g/mgmm) r2 (') Aq (%)
293 143411 143.451 0.276 0.999 0.796
298 141.375 141.423 0.255 0.999 0.884
3,250 303 140.405 140.311 0.242 0.999 0.884
308 138.863 138.870 0.239 0.999 0.908
313 138.176 138.179 0.231 0.999 0.650
125 205
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Fig. 4. Plots of In k, versus 1/T (A) and In K, versus 1/T (B) for the adsorption of cephalomannine onto Sylopute at different temperatures.
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