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Development of a fuel-conversion drying technology for livestock manure

OKAMOTO Tetsuji,  MIYAHARA Shoichi  and  SATO Katsuaki

About 87  million tons of livestock manure are discharged annually, which is eq uivalent to about 27 %  of the 
organic waste generated in apan, and much of it is returned to compost and other organic matter  Howe er, compost 
production e ceeds demand in some li estock concentration zones, causing en ironmental pollution and compost 
retention due to e cess supply  Therefore, in this study, the authors de eloped a fuel-con ersion drying technology for 
dairy cow manure, which has the highest water content in li estock manure  The Shizuoka Prefectural Research 
Institute of Animal Industry, which is a oint research organization, prototyped a dried dairy cow dung fuel using a 

ariety of drying technologies, including pre-treatment technologies  To fulfill the share of work assigned to our 
laboratory, we evaluated the following: 1) the effect of removing nitrogen and sulfur from dairy cow manure by pre-
treatment  and ) the discharge characteristics of nitrogen o ides and sulfur o ides when pelletized dried dairy cow 
dung was burned in a biomass boiler  The results of our e aluation were as follows

1) The q uality standard of nitrogen and sulfur (wood chips for fuel [ Class 4 ] ) was met by combining solid-liq uid 
separation and drying for dairy cow manure

2) If dried dairy cow dung can be completely burned, the nitrogen ox ides and sulfur ox ides present in the 
e haust gas can be reduced to below the regulated alue

Keywords : livestock manure,  drying, combustion,  nitrogen ox ide,  sulfur ox ide
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１　はじめに
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表１　本研究の技術的課題と解決策

図１　本研究で開発した技術によるシステムの全体像
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３　結果および考察
3.1　乳牛ふんの乾燥における前処理条件の検討
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表２　イオンクロマトグラフ分析条件

図、表及び写真見本

図

量

（100mL x2）

図図２　試料ガス採取装置
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２　方法
2.1　�前処理による乳牛ふん中の窒素及び硫黄の除去

効果
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2.2　�乾燥乳牛ふんの燃焼特性（窒素酸化物・硫黄
酸化物の排出特性）の評価
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表 分 条件

Dionex IonPac AS12A（分離 ）

Dionex IonPac AG12A（ ）

30

離液 2.7mM Na2CO3 + 0.3mM NaHCO3

量 1.5mL/min

（ ）

量 10 L
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表３　�固液分離及び加水・圧搾による窒素・硫黄
の変化
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表３ 固液分離及び加水・圧搾による窒素・硫黄の変化

前処理条件
窒素

[wt%]

硫黄

[wt%]

固液分離前

（生ふん尿）
2.20 0.30

固液分離のみ 0.81 0.10

固液分離後加水せず

圧搾
0.72 0.11

固液分離後

加水（等量）して圧搾
0.62 0.11

固液分離後

加水（4倍量）して圧搾
0.71 0.10
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図３　空気比の調整による排ガス
　　　（窒素酸化物・硫黄酸化物）の変化

3.2　乾燥乳牛ふんの燃焼特性の評価
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図３ 空気比の調整による排ガス(窒素酸化物・硫黄酸化物)の変化

規制値：250 vol ppm
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