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The Effects of Steam Explosion Treatment on Composting Process with Rice and Barley Straw

Jyung Choi, Sung-Woon Heo, Dong-Hoon Lee, Choong-Lyeal Choi (Department of Agricultural Chemistry, College of
Agriculture, Kyungpook National University, Taegu, 702-701, Korea, Tel : 053-950-5717, Fax @ 053-953-7233, e-mail :
choij @ bh.kyungpook.ac.kr)

Abstract : This study was conducted to evaluate the effect of steam explosion treatment on composting with
rice straw and barley straw. The composting was performed under the condition of 25°C, water content 70%, C/N
ratio 30, and aeration of 100ml/min. The content of cellulose, lignin, and total carbon of compost were increased
by steam explosion, During composting process total nitrogen of the compost from rice straw and steam exploded
rice straw increased by 2~25 percent, whereas that from steam exploded barley straw increased by 1.7 percent.

However total nitrogen of compost from barley straw decreased by 041 percent. Therefore, barley straw is a
kind of difficulty material for composting, but the composting was proceeded easily by steam explosion treatment,
compared to raw barley straw.
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Table 1. Physico-chemical properties of rice straw and barley straw.
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(unit : % of dry matter)

Sample pH EC (1:10) 1-C TN Cation (%) Caliulose  Lignin
{1:10) (mS/m) (%) {%) K0 Ca0 Mgo Na,0 %) (%)
Rice straw 6.5 1.80 48.2 0.91 225 0.34 0.14 0.19 272 8.3
Barley straw 6.1 426 52.4 0.51 437 0.41 0.15 0.65 33.1 108
Table 2. Physico-chemical properties of pretreatment rice straw and barley straw by steam explosion {unit : % of dry matter)
Sample pH EC (1:10) TC TN Cation (%) Callulose  Lignin
{1:10) {mS/m) (%) (%) K0 Ca0 MgO Na,O (%) (%)
SR 4.0 1.66 50.2 0.93 1.91 0.33 0.17 0.20 332 13.9
SB 37 319 52.9 0.39 457 043 0.19 077 358 15.1
S.R: Steam exploded rice straw S.B : Steam exploded barley straw
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Table 3. Changes of pH during composting process of rice and

barley straw.
Sample pH
Composting period (week)

0 1 2 4 8 12 16
Rice straw 65 87 89 88 77 67 64
Barley straw 61 75 79 77 17 77 17
SR 40 41 78 83 85 70 69
S.B* 37 38 38 58 63 84 84

S.R*:Steam exploded rice straw S.B**:Steam exploded barley straw
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Table 4. Changes of EC during composting process of rice and
barley straw.(mS/m)

EC

Composting period (week)

0 1 2 4 8 12 18
Ricesraw 180 129 095 124 156 188 221

Sample

Bareysraw 356 243 196 262 258 284 308
SR 166 148 146 155 157 160 1.70
SB™ 319 31 329 350 441 442 447

S.R:Steam exploded rice straw ~ S.B:Steam exploded barley straw
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Table 5. Changes of total carbon{T-C) and total nitrogen(T-N)

content during composting process of rice and barley
straw. (unit : % of dry matter)

EC
Composting period (week)

0 1 2 4 8 16

Ricestaw 482 465 449 392 373 369

TC  Bareystraw 524 518 515 504 498 47.0
SR 502 491 484 457 427 408

SB™ 529 519 516 508 485 47.3

Ricestraw 161 170 221 269 316 367
TN Barleystraw 1.74 095 107 130 130 133
S.R* 167 167 179 234 307 401
SB™ 176 172 178 180 254 343

S.R:Steam exploded rice straw ~ S.B:Steam exploded barley straw
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Fig. 1. Changes of C/N ratio during composting process of rice
and barley straw
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Fig. 2. Changes of cellulose content during composting process
of rice and barley straw
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Fig. 3. Changes of lignin content during composting process of
rice and barley straw
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Fig. 4. Change of ash content during composting process of rice
and barley straw
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