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Effects of alkali treatment of wheat straw on the mechanical
properties of straw-coal briquette

ZHANG Xue-ming, XU Ling-zhi, YU Xian-long, ZHANG Xiao-lin, YU Yan, LIU Xian"
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract With the yellow ripening stage of wheat straw and anthracite as experimental material, by the methods of
single-factor and three-factor four-level orthogonal design,the influence of mechanical strength on straw-coal-briquettes
samples were studied by the different alkalizing agent concentration and the different heat treatment time and the
different solid-liquid mass ratio. The results showed that, with the increasing of heat treatment time, alkalizing agent
concentration and prolonging of solid-liquid ratio, compressive strength and shatter index of straw-coal-briquettes
samples first increased and then decreased. Orthogonal test showed that the main factors affecting straw-coal-
briquettes samples cohesiveness were alkalizing agent concentration, followed by heat treatment time and the solid-
liguid mass ratio,and there was a strong interaction between influence factors in alkali treatment process. The optimal
process for straw-coal-briquettes alkalization treatment was the alkalizing agent concentration at 2% , with 1.5 h heat
treatment and a solid-liquid ratio of 1 : 25.

Key words wheat straw; alkali treatment; biomass briquette; mechanical strength; cohesiveness

A 0y Jo PR R AR I S A R A R A R 1) — T A )

T o 100G v 24 g o o Ak B ke G R 7 o e

JitRE VAL B B A T+ AR B iy DU A 22
AR 0 D HE B v 3 R B AR B BF R AL
A AR 45 A Wy T R R e (ELAL B R A S — AN T
[a] , 2 S I AE IR 1T 15 22 K B — DA U . AR
0 Jo A A G 45 R0 RLRE AR T JEORI R R AR IR
T AE BT B OB A 2 B ST Tz R

Wk H . 2014-05-17
HEWH . At RO TR I H ( 201003063)

(IPS

AT A0 G T A 1 o el v B RERG 250 i A
BT R 2 LA E KRR AT RIRE RSO R F 9% 4
22X A ) B A 7910 S5 k70 AR AR Ak B [R] 25 PR 3R
A Wy Tt R AR g 5 T ) B2 W AT R Y U BT
Shy i B A [ SCHR AR B 1 R R AL 2 R A R I

F—AVEE . EH .54, E-mail: zhangxueming1989@126. com
WIMEE - X5, BB BN A ) T B U5 R A 9T E-mail: 1x@ cau. edu. en



4 doE gl k¥

EE 2015 4F 5 20 45

IR b 22 % Tk A A R ) OF 5 i /0 Sk A A Ak
3 i v AS [) A Ak R P 3R R 5 B T 11 R B G
OIRIEN TN

AW 5% 30 2 B R 2R A OE 22 W R R BR 1
AN T Ak 7)o #MLEEHTIET 2 T 5w Ak ) [
TR B X 22 A AU RS 45 1 B 19 52 m L F 5% AS ) B Ak
IR 2 Eﬂlﬁf(}\ll‘f‘if%‘%ﬁcﬁfﬁﬁﬁdﬂiﬁﬂ:%%i
Wy o R M T B A S A W T A R R
AF Sz A AL AR SR 41 108 5 R 46 A 0 o 9% R 1% A 5K
FH

1 #H5RFIE

L1 R

U /NS RS AT D 38 88, T 2012 4F 10 A ik
EAIRZRIX, RN EREBSRE.2ARK
WA 5 2R i e 2Ok TEAL AR E 2 3~5 em
AN R A . U T TCRBERE A . T 2012 4R
11 A Wl A 9 AL HR R JrORHBER T8 i 3 mm i
i 26 T AR A7

1.2 KWFHE
1.2.1 A4 325X 5%

SR o R 2R N = R R U KO- IE 32 B iR AT A Ak
BLREN

PR A0 43 00 % 22 AN W] NaOH i £k 551 T it
IPELCOY 1% .2% 3% A YA 5 %) A [a] Brab B
[ (0.5.1.0,2.0.,3.0 Fl 4. 0 h) FIA [ [ 4 Jot & i
Fb(1 15,15 20,12 25,1 ¢ 30 Fl 1 = 35) %2 % Al
BERE PRSI, H— 8 TR A L 4 — 2 L
5 NaOH #fifb FIE G« 7€ 100 °C 244 R F % 1 4%
PR B AT IR, AbBRS PE—0r F T R
AU, — 853 >R FH B0 NE AR 20 A A7 3 08 3 0B [
AH 7= ) FVRCRE 77 90 53 590 V% 945 o

IEAS IR 5¢ NaOH Bl £ 77 v 2 $Auqh 3 I (] L
R [ C e = DR 2 A2 il B IR S 5 R . 45 2R
3SR AR F 4 A KT Bl Ak ) A A R 100
2% 3% H1 4% s AL BRI ] 7 :0. 5.1, 0,1, 5 H1 2. 0 h [iH]
WL A1 5 15,1 2 2001 ¢ 25 F1 1 30, IEACIREG T
MR 1R, FRITA A IS 3 IRE A

F1 ExXKERIT

Table 1 Orthogonal experimental design

IV as2 Ak R E] /h [%1 Y 5 2t
Number w(NaOED /% Heat treatment time Solid-liquid ratio
1 1 0.5 1515
2 1 1.0 1+ 20
3 | 1.5 1:25
s 1 2.0 1:30
5 2 0.5 1+ 30
6 2 1.0 1515
7 2 1.5 1+ 20
8 2 2.0 1+ 25
9 3 0.5 1:25
10 3 1.0 1+ 30
1 3 15 1515
12 3 2.0 1+ 20
13 4 0.5 1+ 20
14 4 1.0 1t 25
15 1 15 1+ 30
16 4 2.0 1515
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Table 2 Molding intensity of orthogonal design
Ia s w(NaOH) /% Pk PRI E] /h el Y8 Jo o 1L PR L/ Pa PR IR/ Vo
Number Heat treatment time Solid-liquid ratio Compressive strength  Falling strength
1 1 0.5 1:15 60. 4 91.2
2 1 1.0 1:20 71.6 92.7
3 1 1.5 1+ 25 60. 6 94.3
4 1 2.0 1:30 53.5 95.5
) 2 0.5 1:30 73.6 97.7
6 2 1.0 1:15 76.2 98.4
7 2 1.5 1:20 86.9 98.5
8 2 2.0 1:25 80.7 98.5
9 3 0.5 1:25 75.5 97.6
10 3 1.0 1:30 64.0 96. 4
11 3 1.5 1:15 71.5 96. 7
12 3 2.0 1:20 71.3 94.3
13 4 0.5 1:20 36.1 91.8
14 4 1.0 1:25 50. 2 93.1
15 4 1.5 1:30 41.1 91.5
16 4 2.0 1:15 48.0 89.3
x3 EXRBRESW
Table 3 Range analysis of orthogonal design
UL/ Pa BRIk REE/ %
s Compressive strength Falling strength
Number
A B C A B C
1 61.5 61.4 64.0 93.4 94. 6 93.9
2 79.4 65.5 64.5 98.3 95.2 94.4
3 70.6 65.0 66. 8 96. 3 95.3 95.9
4 43.8 63.4 60. 1 91.5 94, 4 95.3
## R Range 35.5 4.1 6.7 6.8 0.8 2.0
ALK Optimal level A, B, C; A, B, C,

F KN ZE Main factor ACB ACB
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