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Recovery of Pyruvate from Fermentation Broth
by Using Ion-Exchange Resin Chromatography
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Abstract 122 resin was chosen to decolor the pyruvate fermentation broth. Excellent decoloration re-
sult was achieved under the following conditions pH 3.0 60 g L pyruvate concentration of broth
1.8 mLL ml: h . 330 weakly-basic anion resin was selected for its superior separation performance to
purify pyruvate. In the fixed-bed ion-exchange operation high total exchange capacity was obtained
when pH and pyruvate concentration of the influent were kept around 4.0 and 40 g L. respectively.
High effective exchange capacity 0.604 mol L. was achieved under lower flow rate of influent. Elu-
tion experiments demonstrated that 2 mol L hydrochloric acid and lower flow rate 0. 44 mL

ml: h  benefit high elution efficiency. Under the optimal conditions the recovery percent of pyru-
vate from fermentation broth achieved 97.0% in ion-exchange operation unit.
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201%7 717 # Tab.1 Comparison of the decoloration effect by 122 resin
D201 D202 D301 and active carbon
D290 % %
D302 365 B 330 99 6 19.7
122 122 84.9 6.4
1.2 2.1.2 pH
10 . pH
1.3 2.
122 30 mL pH 3.0
D 16 mm X 300 mm
H 2 pH
’ P Tab. 2 Effect of different pH on decoloration
60 g L
150 mlL pH % %
54 mL h 2.0 84.0 9.9
3.0 83.9 5.6
1.4 4.0 82.1 6.3
10 mlL 5.0 81.5 6.7
100 mL
. 6.0 78.6 7.4
500 mL 25 C
200 r min 24 h 2.1.3
1.
1.5 T

D 16 mm X 800 mm
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Fig.1 Effect of velocity on the decoloration result
3 330 Cl™
60 g L 122 20%
pH 3.0 54 . 330
mL h 1.8 mL ml h 330 . 3
330 7.4%
5.6%.
2.2
PA-316
PA-412 MP-500 IR-45 2.3
IRA-93 KA-900 WA-30 2.3.1 pH
D201 D202 pH
301 x6 D306 D301 D307 pH
8 pH 4.0
3. 0.534 mol L
OH™ 2.3.2
Cl- 2
3 4
Tab.3 Comparison of the exchange capacity by different 40¢g L
resin 0.530 mol L
1.0 [
mL mL mol L
201 %7 10 100 0.6842 08
D201 10 100 0.7767 g osf
D202 10 100 0.8063 o
D290 10 100 0.8094 04r
D301 10 100 0.8513 oz b
D302 10 100 0.8942
365B 10 100 0.8778 00 100 ‘2:,0 3(;0 200 500
330 10 100 1.0730 Bt Al
330 SO, 10 100 0.5687
330 Ac” 10 100 1.1520 2
1 mol L 50 ¢ L pH Fig.2 Effect of influent concentration on effluent curve
5.0 25TC.
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Tab.4 Comparison of the exchange capacity by integration

gL mol L mol L
26.2 0.428 0.541
41.9 0.530 0.761
61.8 0.390 0.775

2.3.3
pH40 C():40gL 3
1ar
-+ 0.22 mLAmL » h)
08 b = 044 mL/(mL - b)
—a 067 mL/mL + b
o= 0.89 mL/mL * h)
g U6t o 178 mLAmL - h)
¥
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DI = - —L 1 i !
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Fig.3 Effect of space velocity on the effluent curve
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Fig.4 [Effect of resin height on the effluent curve
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Fig.5 Effect of elution velocity on elution curve
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Fig. 5 The recovery ratio in the whole ion-exchange process

mL g L g %
150 34.0 5.10 —
150 0.10 0.02 _
200 0.09 0.02 —
85~ 115 mL 30 1.90 0.06 1.10
115~ 145 mL 30 44.4 1.30  26.1
145175 mL 30 95.8 2.90  56.4
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175~205 mL 30 20.3 0.60  12.0 60 g L pH 3.0
1.8§ mLL ml h 122
205~235 mL 30 2.40 0.07  1.40 . "
85~235 mL - - - 97.0 4.0 40gL
2 mol L 0.44 mL
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