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Abstract

A method for acid-hydrolysis of agricultural wastes and its utilization was investigated.

In order to obtain fermentable sugar solution from cellulosic wastes such as cereal straws
and hulls, in particular, of rice, barley and wheat, the chemical compositions were analyzed
and optimum conditions of hydrolysis dertermined.

The cereal straws contain 42 to 559 of crude cellulose including hemicellulose.

On the hydrolysis with 19 of sulfuric acid at 40 psig, 35.6% of the reducing sugar based
on the weight of dry matter was formed from rice straw, (variety Chinheung) in 30 min.

More powerful condition of hydrolysis would appear to decompose the sugar formed into

. other compounds, for instance, furfural.
Under atmospheric pressure with 5% of the acid, rice straw was hydrolyzed to 3859% of

reducing sugar content in 3 hours.
Candida utilis could assimilate the sugars in the hydrolyzate up to more than 97%, and a
yield of the yeast cells reached 55% to the utilized sugars.
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Table 1 General Compositions of Agricultural Wastes.

Unit: 9%
— —~ __Composition Alcohol- C

L . .. rude Crude Crude*
Specimen e Moisture | Lignin Ash B;:’;i’clf protein fat cellulose
Rice Straw Tongill 7.4 11.6 18.3 11.3 6.0 1.6 43. 8
Chinheung 6.7 12. 4 13.7 6.5 3.6 0.9 56. 2

Rice Hull 9.4 13.7 13.4 4.0 4.0 2.3 54.4
Barley Straw 1%* 9.9 17. 4 4.5 16.0 2.3 2.3 47.6
11 10.7 17.3 3.6 15.0 4.8 2.8 45.8

Wheat straw 10.3 18.2 5.7 17.4 3.6 2.5 42.3

* Crude cellulose contains cellulose, hemicellulose and pectine.
** Barley straw I, II derived from difference of growing district.
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Table 2 Effects of H,SO, Concentration and Pressure on the Hydrolysis of Rice Straw

Hydrclysis Rate(9%)

S ~H,50, CONC. (%) |
S Variety 0.1 0.3 0.5 1.0| 20| 50/10.0150|20.0
Pressure(Psig) ™~ ) -
Tongill 3.5 i 19.00 22.0 l
0 Chinheung 10.5 | 24.3 28.7
Tongill 10 1.0 9.0 16.0] 20.0 i
15 Chinheung ‘ 7.5 18.5 19.0 25.0 ‘
Tongill | 18.40 20.4 18.0) 16.4 17.2 12.6/-12.6
40 Chinheung ! 246 24.6 21.2| 20.8 18.4] 14.5 14.0
Tongilll , 3.1 188 21.4 20.4 24.4 113 0 0
90 Chinheung | 23.7) 28.4) 28.4] 35.6/ 23.8 20.2| 17.5 0
150 Tongil ] 16.9 1.9 11.9| 6.9 0 0 0 0
Chinheung © 7.5 16.9 16.9, 9.4 0 0 0 0
Tongill 2.5 125 12.5 0 0 0 0 0
200 Chinheung | 80 160, 145 0 0 0 0 0

Hydrolysed for 30 min.
at solid/liquid ratio of 1/25.

Table 3 Effects of H,S0, Concentration and Pressure on the Hydrolysis of Rice Hull.

Hydrolysis rate (%)

T (%) 0.1 0.3 0.5 1.0 2.0 50 | 10.0 | 15.0 | 20.0
Pressure (psig) — :

0 1.6 19.5
15 4.8 6.0 18.0, 18.5

40 8.4 17.6{ 17.6/ 16.4 17.5| 16.6/ 11.2

90 19.4 256 25.0| 280, 25.00 29.4 0 0 0

150 8.7 17.5, 17.5 7.1 0 0 0 0 0

200 1.5  16.0 6.0 0 0 0 0 0 0

Hydrolysed for 30 min. -
at solid/liquid ratio of 1/25.
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Table 4. Effect of Time on Acid-Hydrolysis of Rice Straw and Hull.

Hydrolysis rates (%)

T H,S0, conc. (%) 0 5 ] o 50 B
P ) Time (min.) |- —
i Specimen 10 30 | 10 30
Tongill 22.2 18.4 22.0 16.4 .

Straw __ .
40 Chinheung 30.2 24.6 32.0 20.8
Hull 25.2 18.4 24.5 16. 4
St Tongill 21.5 21.4 — 11.3

ra

90 ¥ Chignenu) 27.7 28. 4 — 20. 2
Hull 24.0 25.6 — 19.4
Tongill 23.0 11.9 2.0 0

Straw __ .
150 Chiuheung 26.9 16.9 1.0 0
Hull - 26.3 17.5 4.0 0

Solid7Liquid ratio (Wﬁ ) :1/25.
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W5He %743he] Table 5 o A& A3l pentose Hydrolysis Rate %

g2 40 psigdlA b Bz 2 oA A% Solid/Liquid ratio

Aadtes o|zAeT WEAZ Aol WL 7172 Specimen v 12
Chinheung 30.8 30.5

Table5. Influence of Pressure on the Formation Tongill 229  99.9

of Pentose and Hexose in Acid Hydrol-
ysis of Rice Straw. Hydrolysed for 10 min. under 40 psi.
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Table 7 Yeast Production with Acid-Hydrolyzate of Straws.
Hydrolysis Yeast Cultivation
Specimen h Reducing o ™, :
Pressure cpsi stCg%?onc. ! suga(r(}/és)traw !SUgarto‘;?thed/ Celiuvg;%ht/
. ) 1.0 2.0 91.3 50.5
Rice Straw Tongill 40 0.5 1.2 91.3 55.3
15 2.0 20.5 ; 97.6 | 55.8
Chinheung 40 1.0 2.8 | 925 |  50.8
0.5 23.7 | 92.4 | 53.7
15 20 | 22.2 | 9.6 [ 58.1
Barley St - ‘ .
arley Straw m 10| 30.7 90.9 4.2
| 0.5 | 16.2 90. 1 55.5
15 ! 2.0 3L5 98.4 52.1
Wheat St S — —
eat Staw 40 i 1.0 { 30.0 92.3 52.3
| 0.5 | 18.5 03.5 56.5
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