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【摘要】
本研究選用嘉義阿里山山區及高雄縣大樹鄉四至五年生之孟宗竹、桂竹、石竹及莿竹為原料，以500、600、700、800及900 ℃等不同溫度進行一段式炭化與活化製程以製備高品質竹炭及活性碳。研究中探討竹炭炭收率、收縮率、灰分、酸鹼值、電特性、元素、官能基、粒徑與竹炭、活性碳BET比表面積、各孔隙比表面積、孔體積及次甲基藍液相吸附等基本性質。另外並針對竹炭(碳)板電磁波遮蔽效能與甲醛氣體吸附能力等機能性之應用予以探討，以期達到竹炭(碳)化材之新用途利用目標。
研究結果顯示竹炭之炭收率及電阻係數與炭化溫度(500~900 ℃)間有顯著之負相關。收縮率及碳元素分析則有顯著之正相關；pH值、灰分及竹桿各部位則無明顯之趨勢。電阻及溫度檢測以炭化溫度900 ℃有較好之穩定性。除此之外，四種竹種中具有較高比表面積之最佳炭化條件為莿竹600 ℃，其他三種為700 ℃(孟宗竹258±49 m2/g、桂竹272±2 m2/g、石竹294±20 m2/g、莿竹313±22 m2/g)。活化部分則以孟宗竹、桂竹900 ℃(320±21、422±46 m2/g)、石竹600 ℃(345±7 m2/g)及莿竹800 ℃(351±15 m2/g)在CO2流量400 mL/min與持溫時間120min活化條件下所製得之活性碳較佳。另外，BET比表面積與微孔、中孔及大孔孔體積有顯著之正相關，平均孔徑則與各孔隙間有顯著之負相關。
竹炭板電磁波屏蔽效能會隨用膠量(15~30 %)增加而減小(20.8~23.2 dB，第2級)，隨成板密度(0.6~1.0 g/cm3)及厚度(5~20 mm)增加而增大(23.2~54.2 dB與47.1~75.1 dB；第2級~第3級與第3級~第4級)。四種竹種之竹炭板電磁波遮蔽效能為35.9~47.45 dB，均可達第3級普通遮蔽效能，並與電阻係數有極顯著之負相關。此外，次甲基藍液相吸附以超音波振盪法在16~24小時間可獲得最佳吸附值。以莿竹炭化700 ℃及孟宗竹活化900 ℃時較佳，竹炭及活性碳吸附率分別為40~96 %和26~98 %。甲醛氣相吸附之吸附率則分別為11~42 %及17~42 %，以石竹炭化800 ℃及莿竹活化900℃時有較佳之吸附值。兩者間之吸附量與炭化、活化溫度則無明顯之趨勢。另外在製炭方面，生竹燒製竹炭每次約需2.5個工作天，一個月大約可燒製10次。
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【Abstract】
This paper reports the quality of bamboo charcoal and activated carbon manufactured by one-stage from 4 to 5 years old Moso bamboo, Makino bamboo, Thill bamboo and Thorny bamboo. Charcoalization and activation was done at 500, 600, 700, 800 and 900 ℃, and the basic properties of charcoal yield, shrinkage, ash content, pH, electric property, element, functional groups, particle size, Brunauer-Emmett-Teller (BET) surface area, pore surface area, pore volume, Methylene Blue(MB) value were investigated. Besides aimed at functional application for electromagnetic shielding efficiency (E.S.E.) and formaldehyde gas absorption performance of bamboo charcoal (carbon) boards have also been studied. The objective of this study is to develop the new usage of bamboo charcoal (carbon) materials.

Results indicate there are negative linear relationships between yield and electric resistivity with charcoalization temperature (500~900 ℃) of Bamboo charcoal while shrinkage rate shown positive linear relationship with carbon ratio analysis, other bamboo charcoal properties is not affected with pH, ash content and bamboo culm height. The Electric and tempature measured has better stabilities with charcoalization temperature at 900 ℃. In addition, the best charcoalization conditions is 600 ℃ of Thorny for four kinds bamboos, other three kinds are 700 ℃. Under these charcoalization conditions, the charcoal had a significantly higher surface area (Moso 258±49 m2/g, Makino 272±2 m2/g, Thill 294±20 m2/g, Thorny 313±22 m2/g). And the best conditions for obtaining activated carbon are Moso, Makino 900 ℃(320±21, 422±46 m2/g), Thill 600 ℃(345±7 m2/g)and Thorny 800 ℃(351±15 m2/g), a CO2 flow rate of 400 mL/min and a 120 minutes holding time. Besides there are positive linear relationships between BET surface area versus micropore, mesopore and macropore pore volume of carbonized materials while average pore diameter shown negative linear relationship with pores.

The E.S.E of bamboo charcoal boards decreased with increasing resin content(average 20.8~23.2 dB, reaches grade 2), and increased with increasing density and thickness(average 23.2~54.2 dB, 47.1~75.1 dB, separately and grade was upgraded from 2 to 3, 3 to 4, separately). Bamboo charcoal boards of four kinds average 35.9~47.45 dB, it can to reaches grade 3, while E.S.E showing negative linear relationship with electric resistivity. Besides methylene blue liquid phase adsorbing obtain the best adsorbing value between the 16~24 hours and are charcoalization 700 ℃ of Thorny, activation 900 ℃ of Moso with ultrasonic oscillate adsorbing method. Adsorbing rate of bamboo charcoal and activated carbon are 40~96 % and 26~98 %, separately. The best adsorbing arte of formaldehyde gas phase are 11~42 % and 17~42 %, and charcoalization 800 ℃ of Thill, activation 900 ℃ of Thorny. Methylene blue and formaldehyde adsorbing value are not affected with charcoalization or activation temperature. In addition, making charcoal from green bamboo need about 2.5 days, amounts to about 10 times per month.
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