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Abstract

The physical and chemical characterization of biomass crushed straw ( practical size from 5 mm to
30 mm) which from major grain producing areas was studied and analyzed according to the biomass
standards and methods introduced here. The results showed physical and chemical characterization of
corn straw from different areas has significant difference. For northeast area, the static angle of repose
was maximum, the ash was minimum and bulk density was 17.25% , lower than that of other area. The
physical and chemical characterization of different straw from the same area has significant difference,
too. The dynamic external friction angle of corn and cotton straw was much higher than that of other crop
straw, for bulk density, the soybean, cotton and peanut straw was maximum. The model of net calorific
value and proximate analysis was developed. The verification results showed that the largest regression
coefficient P value was less than 0. 05.

Key words Crop straw, Biomass briquette, Crushed straw, Physical and chemical

characterization, Model

2= Mo LR S B P 4TS R B B R b | R HL 2 Tl 40

= 8, I LA AE T A8 TR R R 2
AR B B A AR HE ) TR I BSR4 A 00 55 R e i
PG RIEMREFFAEF R 6 {2 2241 L REFFZE Rk, A4 TR R th b 50 3o A28
P I [ AR R R B AT KA S . TR RO R B R 45— R R AR, AR
CO, ZHEM G, TR R S A R I T OB T (0 fA 4 K JBE— JBER T 25 mm , R HUR R}

Weks B . 2011 -04 -07 &R A . 2011 -04 - 21

B R IE PR /EITH (2011DFAG0600)

EEET: HEK, S ORI, EZNFTRE PR BRIRBOR M4 A5 E-mail : yishuit@ yahoo. com
BIES . S, BB 6L W EE NS AR R IR & A FAFSE , E-mail ; newmhb7209@ 163. com



oM

HIFCR A5 DIWRAAE RS AT B i 125

HAT= AR 2= R A, DR T A 5 1Y
[iR-7E0n O RN U7 iV 2 iy SR S ) RN O )
PR WKL — R S ~30 mm' 7! & —FhBL A (1Y
HICKLAAS, B TR BE IR K, BE RSS2 ik 77 I 452
FERERRE T T, AT A P ORI AR
BT (SR R 42 A S W RO R A
JRERHR bt 5 Tl A7 O A B2 i gT (0
XF T RITERLEE A 5 ~ 30 mm BORIARHEUR I B4 4R
PRI TR

WA SR BT MR 7™ XA R A AT S A
JEH DXH) 7 FAAEPIRS T, 45 A ) S5 s AR i Y
ATAY OIHE SR TR AT 5T, 70 M A R X AN R 1
PIREAT oKk o HERUE L # A HERUN SMEEREA |
Tk b P B R, SO O ik ek
BT 5 (Y 52

1 #RE5FE

1.1 REER

VEPE AP DR 327 X ) KRS R AT AR AT
T ERE SRRSO R B a5y, b R
KFEHFFEL A AP SO 3577 X (8 e V148 XU
o NS AR R T ) | T J5 7 X (E
Sl IR T BT W A T R A
1) 6 AT XA B (R E A e T
KRLIX JATAC A [ B2 4 ) 1 5K RS FRAT 2 H
OAE AREST ZEARAT  ZRATAE 7 AR AT
W5,

T AR AT M FRfECNY/T 1879—2010 4=
Yy o AR B BB R AE T V6 ) R, B TR RS 1
(R FRAL AR 2 1R T 5 K PR I S b R -
BEAEAE . IURERT 1] 53 511 A 25 i X AN RS AT ISR
Ja 10 ~15d N, BEFF ASRT, R EEEA, BFh
FE i BT AE 20 ~ 30 ke,

FE R AR S5 AE A 5T T RS DX Al S A= o i
RCAIRAL 7R Y S A TR, & R R AE RS FF 4
93QS — 16. 0 BIGURLHLKY R b B S , By BRLBE R 5 ~
30 mm , BIREAE T JE R R R 8 E SR A e BRI
FrlFRAECNY/T 1880—2010 ~F H) 5 [f 1A jlt 0498
R it i B ) il A% o
1.2 RIE{LER

IREAL RS E AT G) -2 BB AL R R
HLXL -1 F65 iR BSA223S — CW 400 K- |
P12002 #IHL F K- 101 — 1A HH G T 4846 |
101 —3A AUHL A TH46 \ZDHW — 5 AIfHL4 A
Bl AT, LR RS HEFRAS MR A5 L

ik 2%
1.3 WiRB#EH5HZE

Ykt B RS 4K o MERR R S HERR
i AMEERR AR AN K I Tl BT (— Mo BT R
ARGy IR RHE R 5)) %

(1) Q7K 53 K 25 o T 4% B 0 AR OBH A '
105°C A IELEE T 48 28 i 1 22 |, SR 5 AR B o o i
PRIAE L7 TR T 4K 4y, A o
(NY/T 1881.2—2010 A= 4y 5t [ {4 il BUA R 56 5
A T N &

(2) HEBURE L R AR PR S HE U AR B 7 A
YR A v I e Sk A3 ARV B AR v A (N Y /
T 1881. 6—2010 A=) 5 [ /AR B AR RHA 0 7 1% 5 6
oy MR

(3) FRASHERUM . AR B0 3 B v B SRR Y
IEYIE RS 2, AR E R (JB/T 9014, 7—
1999 FELEHA LA OB PR HERUA I A2 ) |

(4) FNEERE S . 4 Ry sh 25 DI EE 188 £ N R 25 A1 g
AR SR FRAE R UR} 5 28 RE 2 T2 [A] (9 Bl BH T
MRARIE M (JB/T 9014. 9—1999 14 45 i 3% X %
FCRERL AP EE S DB I A2 )

(5) IR FAME B B i 7E B sl S kel
T AR (NY /T 12—1985 A1 ikt
KRR T .

(6) — A BT AEASIK 43+ 48 — M 43 BT B b 7 52
28 v 5 ] Pl A AR Ok ) R BT st T 7 A B 7K
A3 DRARHE N (NY /T 1881. 3—2010 A=) 5 [ 44 ik
RURBHRI 7 55 3 555 . — M HrRE K4 ) o

(7) KAy IR FETE (550 +10) °C &4, i i 3154
FE A ZS AP IR TR 4 W 1) B 6 o R A B Y
A3 H ORI 2 K 4, bR N (NY/T 1881, 5—
2010 A=4 J5 [4A R AR BHR B0 ik 5 S A K
)

(8) ¥ I3 - — B 43 AT B i 113k 06 - o 7 B 4
23S FREE 1 (900 + 10°C) IR 7 min, FNERIK 23
Fr e Ie i R B AR R T Y
BRI AR 4o MK AR 1 (NY/T 1881. 4—
2010 A9 5 [ 4 Bl A BRRER 58 vk AR 4 4
FERIYY o

2 HBRESH

2.1 AR EYIBEFTELESE
2.1.1  YPgetE

AN () DX ) T K DR A A4 AR PR I SR 2
# 1R,



126 £ Bl % R 2011 4
F1 AEHMXERVIBREFOESENLER
Tab.1 Physical characterization of corn straw from different areas
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B b X
B %/ % /% /(°) /(°) /(%) /kg-m~*
LR AT 68. 09 10. 09 25. 66* 25.75¢ 45.81° 52.82°
AT R A T PH T 74.28 9.53 22.24° 22.51" 47. 54° 50. 09¢
INAREH BT 71.01 12.70 25.26° 26.07° 46. 17° 53.70°
demri K% X 65.08 10. 62 24.21° 25.82° 46. 81* 52.95*
BV WU T 62. 83 11.51 22. 85" 23.20" 50. 79" 44, 54°
WS B IR X AR T 65.30 11.15 22.60" 23.61" 49. 62" 42.17"

T [ —F AR FRER IR 253 A 3 (LSD P <0. 05) ;ALBEEARIERLETE 5 ~ 30 mm BYUIREPPEL L RSB T 23 LE

(1)K

FEFEIEURH K A3 AR AR K- 235 i A8 S
FEFEIFRE K o ad o, T B AT T b B, G55 25
R, & XAk H AR AT IS 1 E RS FF 42K o
EFARY G FATE 10% 247, Tods T4 BT LA
JERINELR

(2) HMEESE S

F 1 Hal DU T A R SRR R B
PR FORAEFT (0 B A HMEIR A1 22. 6° ~25. 66° 2 [H]
SMASET | AR ACT S T VTR PN 52 M X KA AT
(R BhAS AR f 022 57 (R 5 A M IX (BRI )
FEAED 255, B AR A b X AS [l X KA
FER B AS ANEE 52 A B A b 5 Bh S ANEE 5 F A7 AR A W)
(ELAE AR 5 RURL 2 T 6 AR A 6, AR
S J5E S KA AT (10 2 42 A 0 3 /N T H At X X
FARACHL X SARFES PR E 12 R i, S5k
YEMIRSFER BRI A AE 22 57 . D hb, o T RS AT e
IR 20, b S B el B 5 7K S THT ) I £ 7 Eb A1 g
BfIR 50 ~10°1 N ARG i, B R S &
KFEFFAY X 38

(3) FrAHER

2 B O SRR HIAL SRR R 1) — > AR AR
TS HEBUR AR, FL0 o M i 22 s MR, TS HE AR
FBR/IN SR AT . R 1 T LIE T, AR
(8 T ORFEFF IS HERR A CBUEAE S0° 4247 ) ok 3

= R T OF T A 4% M X 1)t 0 B 25 S A
45.81° ~47. 54°Z [a] (A BE T AR A0 I ) B K FS
F, B EER . AL, X B EKRFE
SRR T 45°, )8 T shtE29k

(4) HERU%

BRI O 45 M DX KRS AF 0 HE B BE AE
50.09 ~53.7 kg/m’ Z ], L E 25 HHE TR
A5, BAFAE R 3 25 5 ARIU T JRAS Hl X T ORFEFF
HEBUR B Ry 42. 17 ~44. 54 ke/m’ | SERESHERUA R
bl ANIRIHSIX T ORAEFFHE R BE 35/ T 60 kg/m’, J&
Tkt

2.1.2  fbEfeE

A2 R B 5 AR S FAAE N Tl 43, 7T SR T
FIHL SRR TR R T KA R R
TNo B IEFI R L T RE AR L BRE O, A S FE )
W,

(1) R B AE

1 H A IR Hb DX ) R RS R IS A1 A7
PAE2ZE AR K, 4390 14.91 14,58 [14.26 .15. 04 ,
14.51 .14. 80 MJ/kg.

(2) Tl sy

AT HE A K o3 K43 A5 S R o ik
[ 2 il 7 S R A A AT ORI 0K 4 K A R & A
JEHIERER Y . AL IX KA FF Tl b il 45
wE 1 s (A — B A Y B R B R R 22 7R
BE(LSD P<0. 05)),

100

00T ® [
& & Ko

H a0 Ly
- e

e

e -

it

K= ﬁ?i[ 1
B R R SRR LTI
Fig.1 Proximate analysis of corn straw from different area
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Tab.2 Physical characterization of different crop straw from the same area
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