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Comparison of properties for corn straw with and without pith

LI Huiyuan, HUANG Siwei, ZHOU Dingguo
(College of Wood Science and Technology, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: To determine if corn (Zea mays) stalks without pith could be used to make pellet fuel, character-
istics of corn straw with and without pith, including chemical composition and combustion kinetics parame-
ters, were compared. Results showed that corn stalk burning could be divided into three stages: water evapo-
ration, volatile combustion, and burning of fixed carbon. Corn stalk with pith had higher calorific value
(16 536 J-¢™') and combustion kinetics parameter. However, the melting point of corn straw ash with pith was
lower. Tt showed that the deformation temperature of corn straw ash was 1 173 °C and the melting point was
1 258 °C; whereas without pith the deformation temperature was 1 285 °C and the melting point was 1 441 C.
Overall, the results showed that corn straw with pith exhibited higher lignin content than without pith, but a
lower cellulose content. Corn straw with pith had lower fixed carbon content, calorific value, activation ener-
gy, and frequency factor, but higher ash melting point and softening temperature. Thus, corn straw would be
an environmental-friendly fuel, as its low calorific value was similar to bituminous coal with an S content only
1/2-1/3 that of coal, and corn straw with pith seemed more suitable for making pellet fuel, which could be
used as a new energy source for a wood-based panel factory. [Ch, 4 fig. 7 tab. 13 ref.]
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Table 1 ~ Chemical composition of the samples

2 R KR )% K53 1% B K I H/% 24K 1% K& /1%
B EOR RS AT 11.47 15.96 14.17 27.72 25.65
PR N 10.27 7.76 11.89 2547 21.90
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Table 2 Ultimate analysis of the samples

R4 R A (H)/% Wi (S)/% AH(N)/% % (C)/% H(0)/%
B B RS AT 5.264 0.305 1.978 41.885 39.320
RS E KT 5.420 0.188 1.683 42.410 40.650
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Table 3 Proximate analysis of the samples

UHE 24 B K53 1% 553 1% K53 1% IF 5 /% Rz K AR (T-g7)
BA Bl EOR B FE 9.91 61.40 15.08 13.61 16 536
FH R 741 64.89 15.47 12.23 16 325
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Figure 1  Combustion curves TG-T of corn straw in Figure 2 Combustion curves DTG-T of corn straw in
atmosphere of air at different heating rates atmosphere of air at different heating rates
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Figure 3 Combustion curves of corn straw without pith at Figure 4  Combustion curves of corn straw without pith at
different heating rates different heating rates
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Table 4 Combustion parameters of corn straw

M FHREAE/(Comin™) T./C T,/C T;/C T,/C Vil/(%-min™)  V,/(%-min™)
B 1 5 237.750 285.890 449.500 507.100 2.290 00 0.840 38
FE& 2 10 248.080 288.780 429.810 536.060 4.860 00 2.612 25
FEfh 3 20 268.580 354.570 422.960 557.140 16.790 00 6.480 00
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Tablet 5 Combustion parameters of corn straw without pith

ZFr FHEEA/(Comin™) T./C T,/C T,/°C T,/C Vil(%-min™)  V,/(%-min™")
FEdh 1 5 247.816 322.045 424.192 569.329 3.290 00 0.580 00
FEfh 2 10 274.038 327.313 426.923 577.000 5.560 00 1.122 99
K 3 20 283.638 332.391 409.802 587.480 11.690 00 2.827 80
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Table 6 Combustion kinetics parameter of briquetting

WA JHRER/(Comin™) R XR/C AT e MEFRE THALEE E/(kJ-mol™) MR F A/min™  n

218~334  y=-6.1357-17854 x 0.984 14.84 7.727 960 1 x 10 1

20 400~485  y=4.965 1-6 682.7 x 0.982 55.56 1915567 6 x 10" 2

e 241~351  y=-7.719 4-1 269.9 x 0.970 10.56 5.639 968 8 1
KFEFT 1 460~500  y=9.716 9-9 078.1 x 0.991 75.48 1.506 5759 x 10° 2
238~325  y=-7.064 6-1 375.9 «x 0.994 11.44 5.880 849 7 1

: 440~470  y=4.879 6-6 602.9 x 0.984 54.90 43439826 x 10° 2

224~380  y=-8.505 1-1 181.3 x 0.972 9.82 7.535 258 1 1

20 380~526  y=—4.107 3-2 748.4 x 0.957 22.85 9.043 409 8 x 10> 2

EEE 249~359  y=-7.993 2-1 252.8 x 0.993 10.42 4231 351 4 1
KEEFT 0 360~475  y=—6.156 2—1 769.5 x 0.952 14.71 3.751 862 2 x 10 2
245~345  y=-7.868 1-1 189.5 x 0.991 9.89 2.276 470 6 1

: 346~415  y=-7.606 2—1 260.9 x 0.993 10.48 3.135594 9 2
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Table 7 Ash melt point of the sample
1R 24 B AR Ty/C AR EE Ts/°C BRI T,/°C WARE Ty /C
B B B KRS T 1173 1258 1288 1322
F B TR REAT 1 285 1 441 1 488 1 493

Bt RO RS AT RS IR 0 1173 °C, BARTRE O 1258 °C; KBl 5K AR i o0 1 285 C,
BALIRIE D 1441 Co IWEERER, P B9 DO s 38 RO DX, SRS AT A P00 52 L B 1 R A AT
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