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Table 1 Partial properties of some macroporous resins

. Specific surface Average pore Porosit;
Name Polarity parea (mz/g) diametir an) (%) Y
D3520 None 480~520 8.5~9.0 65~70
D4006 None 400~440 6.5~7.5 43~48
D4020 None 540~580 10.0~10.5 74~78
X-5 None 500~600 29.0~30.0 50~60
AB-8 Weak 480~520 13.0~14.0 42~46
NKA None 570~590 20.0~22.0 -
NKA-IT Strong 160~200 14.5~15.5 -
NKA-9 Strong 250~290 15.5~16.5 46~50
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Table 2 Equilibrium adsorption quantity of lactic acid

Name Q. (mg/g)
D3520 14.95
D4006 14.86
D4020 12.16
AB-8 14.86
X-5 14.41
NKA 15.31
NKA-II 36.03
NKA-9 16.21
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Table 3 The adsorbent selectivity of L-lactic acid and
glutamic acid on NKA-II
Co Ce C:

L
Solute (mg/mL) (mg/mL) (mg/mL) m Ka
L-lactic acid 4.6 32 11.2 3.500 16.19
Gutamic acid 7.6 7.4 1.6 0.216 )
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Fig.1 Curves of isothermal adsorption of L-lactic acid on
NKA-II at 26 and 48 C
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Table 4 Simulated result between isothermal adsorption curve of L-lactic acid and Freundlich equation

Sorbent Temperature (C) Simulation equation Kk n R’
NKA-1I 26 InQ=0.7199InC.+2.1589 8.6616 1.3891 0.9936
48 1nQ.=0.7078InC.+2.1063 8.2178 1.4128 0.9927
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Fig.2 Adsorption curve of L-lactic acid on NKA-II at 26 C
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Fig.3 Curve of —In(1-F) vs. t of NKA-II adsorbed
L-lactic acid at 26 'C

(R 48h 5 J7 R AT DUAS SR Y 9 H0E H # k, = 6.0129
mg-min™/g, ¥EEEEAE. B, B 4 EHE AL
J A, R WIEORE P HOS R FLIRE NKA-TT b (¥ b
BATECRIENT, ABAN I 120 R i e — s i) A 4R

30

25
20
15

10

Adsorption quantity at t, Q, (mg/g)

t0.5 (minO,S)

4 26 °C i NKA-IT W FLER 1K Q" 4k
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Table 5 Simulated result of adsorption curve of L-lactic acid on NKA-II

Function or model Simulation equation R’
Boyd function of membrane pervasion —In(1-F)=0.0642t+0.1543 0.964
Kannan—Sundaram model of pervasion Qi=6.0129t"°+1.0482 0.9906
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Fig.5 Effect of flow rate on adsorption breakthrough curve at 26 ‘C
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Table 6 Parameters under different flow rates at 26 ‘C

Flow rate Breakthrough Brzzl;;hcri(i;lgh Scz:;:itte; Ezl:;z;};r?f
(mL/min) volume (mL) (mg/g) (mg/g) column (%)
0.40 193.8 14.43 18.06 79.9
0.86 191.2 13.87 18.16 76.4
1.28 163.4 12.52 18.78 66.7
1.71 154.0 10.84 16.88 64.2

2.10 139.4 10.09 17.45 57.7
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Adsorption and Separation of Lactic Acid and Glutamic Acid by Macroporous Resin Adsorbents
YANG Peng-bo'?, ZHANG Xiao-yan', CONG Wei', WANG Fang?, DENG Li

(1. State Key Lab. Biochem. Eng., Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China;
2. Key Lab. Bioprocess of Beijing, Col. Life Sci. & Technol., Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The macroporous resin adsorbent NKA-IT was selected to separate lactic acid from the residual solution of fermentation.
Adsorption behavior and selectivity of NKA-II were studied by using static and dynamic adsorption methods, including the static
equilibrium adsorption and adsorption thermodynamic properties. The results showed that the adsorbent selectivity coefficient (K&) of
lactic acid and glutamic acid equaled to 16.19. The adsorption data were correlated with Freundlich isotherm equation, and the
correlative coefficients (R?) all exceeded 0.99 at 26 and 48 ‘C. Characteristic parameter of this equation n>1. Besides, the kinetics of
adsorption of NKA-II was mainly controlled by intra-particle diffusion, and it fit well into the Kannan—Sundaram intra-particle diffusion
model. The intra-particle diffusion rate coefficient k, was 6.0129 mg-min”>/g. Dynamic adsorption results showed that the breakthrough
volume of L-lactic acid was 140.6 mL, being 110.6 mL over the breakthrough volume of glutamic acid. So macroporous adsorbent
NKA-II could be employed as the sorbent to separate lactic acid and glutamic acid.

Key words: macroporous adsorbent; lactic acid; adsorption behavior; glutamic acid



