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Abstract

This study aimed to investigate the optimum energy quality of bamboo in 7 varieties: Sang Nuan
bamboo (Dendrocalamus membranaceus Munro), Sang Mon bamboo (Dendrocalamus sericeus
Munro), Pao Mae Tawo bamboo (Dendrocalamus copelandii1l), Man Moo bamboo [Dendrocalamus
copelandii (Gamble ex Brandis) N.H. Xia & C.M.A. Stapleton2], Beijing bamboo (Dendrocalamus sp.),
Ruak bamboo (Thyrsostachys siamensis), and Liang Yai bamboo (Bambusa sp.) aged 3 y, at culm. A
carbonization process was used to bring samples to a temperature of 600-700 °‘C. The residue was

then ground to a fine powder, and thermal analysis, moisture, ash, volatile, fixed carbon, and element

*Corresponding author: thanpisitp@hotmail.com



Vol. 10 * No. 6 « November — December 2021

Thai Journal of Science and Technology

mass fraction were determined. The results showed that D.copelandii 2 had the highest heat value

and fixed carbon, 30.4 MJ/Kg and 53.07%, respectively. D. membranaceus showed the least ash

content of 8.58%, and found the lowest volatile in D. sp. at 25.45%. Our results suggest that

D.copelandii 2, D. Membranaceus, and D. sp. are leading candidates as the most suitable bamboo for

energy quality based on heat value and fixed carbon.

Keywords: Thyrsostachys siamensis Gamble; chemical fertilizer; growth
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Table 1 Physical and chemical properties of bamboo charcoal.

33.43 WhadannyIunmin

4.84-6.03 lapdlanuduaunusianasgiuinu
> A o L7 ¥ oA & A
‘V;\WIN3JN“E.‘V]ﬂ']‘lﬁuﬂvh’ﬂﬁ]z@]ﬂx‘]llﬂ')']&l"ﬁuv[,lll.ﬂ%
Jauaz 10 LLazmﬂwamﬁmezﬁﬂﬁuaum@ﬁ
1 A 1a 6 o P e
vLNN%%ENﬂSN’]mﬂW?U@%ﬂG@’JN?ﬂ“ﬂq@]'ﬂ?ﬂEIGZ

=g A 1A @ A o
53.07 LLa$‘1NLaﬂ\‘ll'ﬂfyuﬂilnmuaU‘ﬂﬁi@'ﬂiaﬂaz

Ultimate analysis

HHV Moisture Proximate analysis (wt%)
Varieties (Wt%)
(MJ/Kg) (%)
ash VM FC C H N
D.
27.20+0.06'2" 4.84+0.91 | 8.58+1.55° [33.70+3.90%951.55+6.24%| 77.38 | 1.04 | 8.19

membranaceus
D. sericeus 25.41+0.40| 6.03+0.62 |16.69+1.63"%26.47+0.32250.81+2.06% 73.49 [0.79 | 7.79
D. copelandiil | 26.01£0.52"° | 5.19+1.07 [13.33+2.01°36.40+£7.19°|45.09+4.14*1 75.86 | 1.96 | 8.46
D. copelandii2 | 27.30+0.73% | 4.99+0.97 [13.30+3.44°30.55+5.78%953.07+2.60%| 78.18 |1.17 | 6.78
D. sp. 26.29+0.012*°| 5.21+0.17 [14.61+0.60°25.45+7.512|51.63+6.37%% 74.98 | 1.20 | 6.38
T. siamensis 25.87+0.30° | 5.46+1.11 [14.92+0.79%36.84+1.77°|42.77+1.20°| 73.30 | 2.01 | 10.27
B. sp. 24.36+0.60% | 5.95+1.19 [25.10+4.31937.98+4.55°|33.43+0.89%| 62.26 | 0.59 | 16.26
F_testZ/ *% ns *k * * _
CV (%) 2.28 0.62 14.4 15.64 8.44 -

Means in a column followed by different letters are significantly different at p<0.05 (Duncan's

Multiple Range Test, DMRT).
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Figure 1 Absorption content in bamboo charcoal of 7 varieties.
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Figure 2 Absorption rate in bamboo charcoal of 7 varieties.
Table 2 Constants of absorption rater in bamboo charcoal of 7 varieties.
Varieties K R?

D. membranaceus 0.0628 0.9804

D. sericeus 0.0413 0.9340

D. copelandii 0.0353 0.9586

D. copelandii2 0.0397 0.8743

D. sp. 0.0928 0.7558

T. siamensis 0.0882 0.8169

B. sp. 0.0337 0.9943

'D. membranaceus (Sang Nuan), D. sericeus (Sang Mon), D. copelandiil (Pao Mae Tawo), D.

copelandii2 (Man Moo) D. sp. (Beijing) T. siamensis (Ruak). and B. sp. (Liang Yai)

3.4. HANISANHININDLVBIATIWAEY
NaBIYANIIARDIANATONUULFDINTA
(SEM)
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Figure 3 D. membranaceus charcoal Figure 4 D. sericeus charcoal

(pore size 12-29 ym) (pore size 4-29 pm)

M Ns5kv x 1000 ;
Figure 5 D. copelandii1 charcoal Figure 6 D. copelandii2 charcoal
(pore size 1-5 pm) (pore size 1-9 pym)

Y5y,

Figure 7 D. sp. charcoal (pore size 4-20 um) Figure 8 T. siamensis charcoal

(pore size 4-12 pm)
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Figure 9 B. sp. charcoal (pore size 5-31 um)
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