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Fig. 1 Electrodialysis device for treating biomass hydrolysate
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pH , pH 0.4 ,
pH 0.5,
LA 2 1
) 2 LA 18.5%
20.0% , , 3 LA
2 , Tab.3 LA production from bamboo pulp by
LA pH multi-feeding and H, SO, supplement
0.34 , LA
LA 20% /g / /' mL /g pH
LA . % (g« LY
20 g/L. v D ’ LA 20 42.0 25. 3 173 5.3 0.41
21.3%. LA 101.7 g/L, 40 36.5 44,7 170 5.5 0. 39
10%, ’ 60 30.5 59.1 161 6.1 0.41
’ 80 27.7 73.6 157 6.9 0.42
’ ’ 100 24,2 84.1 159 7.7 0. 44
70 mL;
s 28 g s
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Tab. 2 LA production from furfural residue by LA 7 4
multi-feeding and H, SO, supplement
LA : ’ LA
/g / / /mL /g pH , 0. 25 g/min, LA
% (g« LD , 0. 21 g/min,
50 18.0 17.3 132 28,4 0.47 LA
100 20. 0 36.0 137 30.7  0.48 ;LA ,
150 21.0 60. 4 132 33.2  0.45
200 20.7 80. 1 131 34,3 0.44 4 LA
250 21.3 101.7 133 35.5 0. 49 Tab. 4 Electrodialysis treatment of LA aqueous solution
/ LA
, min / m(LA)/ / m(LA)/ /g
ml g ml g
, , 0 500 48.7 500 0 48.7
s 100 g/L. 3 R 15 493 45.3 505 1.8 47.1
.1 30 482 42.4 510 3.7 46.1
LA 10%, 45 469 37.0 518 7.8 44,8
LA _ ) LA 60 456 32.7 521 11.6 44.3
’ LA ’ 5 75 447 29.3 526 14.6 43.9
’ LA 8% 90 440 26.5 532 17.8 44,3
105 431 22.9 538 21.2 44,1
| | 120 417 19.3 545 25.0 44.3
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Tab.5 Electrodialysis treatment of LA-H, SO, aqueous solution
/ LA
min / m(LA)/ m(SO,* ™)/ / m(LA)/ m(SO,* ")/ /g
(mS+cm ) g g (mSecm ") g g
0 79.7 48.9 14. 3 0 0 0 48.9
15 64.7 48.0 11.1 14.3 0.6 3.1 48.6
30 38.8 47.7 6.8 41.7 0.8 7.3 48.5
45 12.9 47.2 2.1 60. 1 0.8 12.3 48.0
60 0 47.0 0 60. 5 1.0 14.4 48.0
75 0 43.8 0 61.1 4.2 14.2 48.0
90 0 40. 2 0 62.5 6.1 14. 4 46. 3
105 0 37.2 0 61.6 8.3 14.3 45.5
120 0 34.2 0 61.9 11.1 14.3 45.3
2.2.3 LA- -FA ’ ’
LA- -FA > SO, , LA
’ 6 SO, % FA . , ,FA
LA FA , ’ LA ’
S0, LA FA 80,
6 LA- -FA
Tab. 6 Electrodialysis treatment of LA-H,SO,-FA aqueous solution
/
min / m(LA)/ m(SO,* )/ m(FA)/ / m(LA)/ m(SO,* )/ m(FA)/
(mS+cm ') g g g (mS+cm ') g g g
0 87.3 48.7 14.4 19.8 0 0 0 0
15 73.1 48.1 12.3 19.2 15.1 0.6 1.1 0.3
30 39.9 47.5 6.3 18.7 48. 4 0.9 8.2 0.4
45 17.3 47.0 2.6 18.1 62.9 0.9 11.6 0.8
60 0 46.5 0 17.3 89.1 1.1 14.2 1.3
75 0 43.7 0 16.1 89. 3 4.1 14.2 1.9
90 0 39.3 0 14.7 89.1 5.9 14.4 2.6
105 0 36. 1 0 13.3 89.0 8.7 14.5 3.6
120 0 32.6 0 11.9 89.4 11.5 14.5 4.4
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Separation and purification of levulinic acid from
biomass hydrolysate by electrodialysis

GONG Chen' , TANG Xing"** ,ZENG Xianhai'** ,SUN Yong'*,LIN Lu"*
(1. Xiamen Key Laboratory of Clean and High-valued Applications of Biomass,Xiamen University, Xiamen
361102, China;2. Fujian Engineering and Research Center of Clean and High-valued

Technologies for Biomass, Xiamen University, Xiamen 361102, China)

Abstract ;: We initially studied the process of levulinic acid (LA) production by multi-feeding of biomass-derived bamboo pulp and
furfural residue under the condition of sulfuric acid supplement. The experimental results illustrated that H" in hydrolysate were
consumed in the process of acid hydrolysis. The pH value of the hydrolysate could be recovered by the addition of sulfuric acid,
guaranteeing that the sequential hydrolysis reactions could be successfully conducted to obtain the biomass hydrolysate with high
concentration of LA. In addition, the effects of electrodialysis on the separation of LA, sulfuric acid and formic acid (FA) in the
aqueous solution were studied using the simulated hydrolysate. It was found that most SO,?” and a small amount of LA and FA were
separated during the electrodialysis process in the presence of sulfuric acid. When the conductivity of the material solution dropped to
0,S0,% was completely removed,and LA and FA were then rapidly separated in the electrodialysis process. Finally,the electrolyzed
solution was used to treat the real biomass hydrolysate to separate SO,  ,and LA was purified by the subsequent distillation. As a
result, the recovery rate of LA was 87.1% ,and the separated sulfuric acid solution could be reused.

Keywords : levulinic acid; electrodialysis; purification; biomass



