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Property Analysis of Two-step Anaerobic Digestion of Rice Straw
Pretreated by Dilute Acid and Dilute Alkali
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Abstract. Based on two-step anaerobic fermentation process, this study compares the degradation feature
of rice straw and the methane production potential of hydrolyzate under the conditions of dilute acid and
dilute alkali pretreatment. In the HCl mass fraction range of 0. 5% ~2.5% (60°C ), the hydrolyzates in
the tests of 1. 0% and 1. 5% obtained higher COD mass concentration. During dilute acid hydrolysis, the
hemicellulose fraction decreased significantly, and the glucose concentration was low. In the NaOH mass
fraction of 0. 5% ~4.0% , the hydrolysis of rice straw was weak in the tests of 0. 5% and 1. 0% , while
the hydrolysis efficiency in the tests of 2. 0% and 3.0% was high. When the mass fraction of NaOH was
higher than 2. 0% , cellulose, hemicellulose and lignin all decreased, and degradation rate of lignin was
the highest. The tests of acid and alkali could achieve good hydrolysis efficiency at weight-in-volume ratio
of 7.5% . Used the hydrolyzate from acid and alkali pretreatment for acid and alkali pretreatment for
methane production, the average gas production of unit COD mass were 631 ~ 906 mL/g from HCI
hydrolyzate tests and 340 ~ 373 mL/g from NaOH hydrolyzate tests in five feeding periods. The biogas
production rate of unit mass was less affected by concentration of feeding, and mainly affected by different
methods of hydrolysis of acid and alkali. The types of anaerobic fermentation were different in the acid
and alkali tests, and the process of generating volatile acid was more sufficient in the tests of acid
hydrolyzates.
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Tab.2 Feed concentration of hydrolysate mg/L
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2 3 4 5
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0.25 pm, S A, #EAE TR EE 250°C, A 46 T
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Fig. 1 Effect of temperature of NaOH and HCI on COD
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Fig.2  Effect of HCI concentration on COD and glucose
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Fig.3 Effect of acid concentration on lignocellulose
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Fig.6 Effect of W/V ratio on COD, glucose and lignocelluloses by HCI pretreatment
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Fig.8 Biogas yield and cumulative production with different OLR of HCI hydrolysate

®3 TEF HClL 1 NaOH KBRS REFSSEAHWAMKRE COD F=KEM COD £ FE
Tab.3 COD degradation rate and biogas yield of HCl and NaOH pretreated methods with rice straw

S [ HC K it NaOH 7K

100% 75% 50% 25% 100% 75% 50% 25%

1R 701 750 901 1571 265 278 188 268

%2 FE 705 745 717 963 453 408 422 442

(7 i COD R %/ (mL-g™") %3 374 510 518 590 381 369 365 363
%4 W 462 704 628 553 455 450 459 393

5 R 912 923 898 855 312 302 264 222

&RWSFHE 631 726 732 906 373 361 340 337

EBWHE 89 89 87 75 72 73 78 76

552 JE 88 88 86 78 62 65 53 62

COD £ &%/% 553 JE 88 87 92 92 65 64 61 71
%4 76 70 80 79 67 59 60 65

%5 JE 71 81 84 88 65 61 64 69

HEETHE 82 83 86 82 66 64 63 69
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Fig.9 Biogas yield and cumulative production with different OLR of NaOH hydrolysate
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Fig. 10  Concentration of VFAs with different feeding concentrations of rice hydrolysate in the anaerobic digestion
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