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Abstract: This paper investigated the isothermal and kinetic competitive adsorption properties of
xylitol with xylose on 001X 8(Ca) ion-exchange resin. The results indicate each of the isothermal
adsorption matches Langmuir isotherm equation and is advantageous adsorption. The kinetic
adsorbing equations obtained confirms their separation behavior on ion-exchange column with 001
X 8(Ca) ion-exchange resin. The result could be used as the general tods for the industrial-scale
separation of xylitol with ion-exchange resin.
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Tab.1 Relationship between peak area (HPLC ) of xylose

and xylitol and their concentrations

o/ (mg/mL) A o/ (mg/mL) A
4.08 400 367 4. 20 443 328
6. 00 602 829 6.29 679 312
8.23 822 246 8.25 882 711
10. 05 981 380 10. 19 1121 075
12. 04 1272 296 11.99 1 311 107

: p=9X10°A+0,247 9,

v=0.999 7 (D
. 0=9X10°A+0. 458,

v=0.9960 2)

2.2 50°¢C
001 X 8(Ca)

( )
Q=(py—p) XV/G 3
Q=mx<p.Q p ;
Freundlich Q=KX p""( )

Langmuir  Q=0bXp(1+a X p)( , a,b
Yool InQ=InK+ (1+m)/Inp,

InQ Inp H
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1/Q=a/b+(1/b) X (1/p), .
I/Q l/p . theal/Q“lnpﬁ,l/‘oe. anfln[o

HPLC 50 C 1/Q-1/p s Freundlich
Qe (3 Langmuir 3.
Q. 2, 1,2.
2 50°C 001 * 8(Ca)
Tab.2 Isothermal adsorption of xylose and xylitol on 001 * 8(Ca) resin at 50 C
o/ (mg/mL) Q./(mg/g) Inp. InQ. (1/p.)/(mL/g) (1/Q.)/(g/mg)
10. 19 15. 24 7.83 14. 88 2.321 2.724 2.058 2.700  0.0981 0.0656 0.1280 0.0672
20. 28 30. 15 12. 40 30. 20 3.010 3.413 2.518 3.408 0.0493 0.0332 0.0810 0.0331
29.70 45,32 16. 30 45.72 3.391 3.814 2.791 3.823 0.0337 0.0221 0.0610 0.0219
45.23 60. 35 19. 30 58.97 3. 812 4.106 2.960 4.077  0.0221 0.0165 0.0520 0.0170
59. 83 75.25 21.51 72.46 4,092 4. 321 3.068 4. 283 0.0167 0.0133 0.0466 0.0138
75. 20 89. 85 23.45 81.12 4.320 4.502 3. 155 4.396  0.0133 0.0111 0.0426 0.0123
89. 86 105. 58 25.38 87.42 4.498 4.659 3.234 4.471 0.0111 0.0095 0.0388 0.0114
99. 66 120. 16 27.24 93. 20 4.602 4.790 3. 305 4,535 0.0100 0.0083 0.0367 0.0107
120.47 135.20  29.72 98. 48 4. 791 4.907 3.392 4.590  0.0083 0.0074 0.0336 0.0102
35 3 50C 001X 8(Ca)
301 )
25+ Tab. 3 Isothermal adsorption equations of xylose and xylitol
g 20k on 001X 8(Ca) resin at 50 C
)
= 151
o Y
101
5 Freundlic Q.=2.5633p""%"  (4) 0.9926
0 X 1 1 . Q.=0.9669p(1+ B
0 50 100 150 Langmuir (3 0. 9983
o /(mg/mL) 0.02670)
Freundlic Q.=1.6555p""" (6) 0.9908
1 001X 8(Ca)
Q.=1.0199p(1+
Fig.1 Isothermal adsorption curve of xylose on 001 X8 Langmuir 7) 0.9980
0.00170)
(Ca) e
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Fig.2 Isothermal adsorption curve of xylitol on 001 X8 .
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t1, 001 X8(Ca)
LHJ’

[8]

4 50C Q

Tab.4 The adsorbed quantity(Q,mg/g) of xylose and xylitol varies with time at different initial concentrations at 50 C

t/h Q /(mg/g Q /(mg/®
0. 00 29. 80 60.12 90. 02 120. 14 30.18 60. 00 79. 48 89. 85
0.17 7.68 9.68 13.52 14. 26 10. 05 22.32 48.98 52. 36
0.33 — — 17.98 — 18.98 35.71 57.91 66.03
0.50 12.14 14. 14 — 23.20 23.45 40. 18 62. 38 70.49
0.75 — 18.61 22.45 27.66 26.79 44, 64 66. 84 74.96
1. 00 — — — — 27.91 49.13 71. 30 79.42
1. 50 16.61 23.07 26.91 32.13 32.34 53.57 71. 30 83. 88
2.00 16. 61 23.07 26.91 32.13 32. 34 58. 04 71.30 83. 88
2.50 16.61 23.07 26.91 32.13 32. 34 58. 04 71. 30 83. 88
a0r 1oor
x -
o or 80 .
K, X A ]
& . w60k
% 201 E
* S g0
10 | 20k
0 ! 1 t ] 0 y 1 1 1
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
Bt fAl/h Pt fE)/h
HE:oxame &S RIA KBS K U T ED A TR VR I B RHT o 0 BB B OV Y R — B () i
3 — 4 —
Fig.3 Adsorbed quantity —time curve of xylose at different Fig.4 Adsorbed quantity—time curve of xylitol at different in-
initial concentration itial concentration
5 50°C 001X 8(Ca)

Tab.5 Kinetic adsorption equations of xylose and xylitol on 001X 8(Ca) at 50 ‘C

Q=0.1345p+9. 4342¢+1. 4108 (® 0. 9560 151. 21 19. 44
Q=0.5572p+16. 679t—4. 1799 €)) 0. 9670 61.83 19. 41
T=50 C p 0~125 mg/mL , F>F, o » L],
, 001 X8
(Ca) (1 h )

. 001 % 8(Ca)
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2Q/at = 0 (10)
2Q/ot = Ka X (Q. — Q) (1D
Qe = f(p) (12)
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(1D ;0 (12) 0 ,mg/mL;A HPLC
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an Freundlic s ash asb
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