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Main Technological Parameters of Rice Hull Hot Briquetting
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Abstract

In order to develop the rice hull hot briquetting technology and machine, the effect of briquetting
pressure, heating temperature, moisture and the ratio of rice hull to binder on briquetting laxation density
was studied based on the quadratic regression orthogonal rotation tests with four factors and response face
method. Functional models of briquetting laxation density were established and analyzed by SPSS 11.5
and Matlab 7. 1.

The results showed that the effect order of four factors was as follows:; heating

temperature , moisture, briquetting pressure, and ratio of rice hull to binder. When briquetting pressure,
and 100°C

respectively, the optimum conditions were obtained and the briquetting laxation density reached to

ratio of rice hull to binder, moisture, and heating temperature were 10 MPa,3.5:1,16% ,

0.945 g/cm’ , which was suitable to briquetting. The regression equation was significant, and the

mathematical model for the simulation was presented.
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Tab.1 Physical properties of rice hull
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Fig.1 Pressure moulding device
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Fig.2  Circuit diagram of heating thermostat
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Tab.2 Codes of factors and levels

ISk
%
X,/MPa X, X,/ % X,/C
-2 12 4.5:1 18 120
-1 11 4.0:1 17 110
0 10 3.5:1 16 100
1 9 3.0:1 15 920
2 8 2.5:1 14 80
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Tab.3 Quadratic regression orthogonal rotating design

and results of laxation density

75 Xy X, Xy Xy Y/g-cm 73
1 -1 -1 -1 -1 0.8393
2 -1 -1 -1 1 0.8630
3 -1 -1 1 -1 0.8298
4 -1 -1 1 1 0.8542
5 -1 1 -1 -1 0.8316
6 -1 1 -1 1 0.8677
7 -1 1 1 -1 0.8817
8 -1 1 1 1 0.846 5
9 1 -1 -1 -1 0.8319
10 1 -1 -1 1 0.8987
11 1 -1 1 -1 0.8336
12 1 -1 1 1 0.8397
13 1 1 -1 -1 0.8771
14 1 1 -1 1 0.8789
15 1 1 1 -1 0.847 4
16 1 1 1 1 0.8862
17 -2 0 0 0 0.860 5
18 2 0 0 0 0.8658
19 0 -2 0 0 0.8628
20 0 2 0 0 0.8465
21 0 0 -2 0 0.8295
22 0 0 2 0 0.828 8
23 0 0 0 -2 0.8350
24 0 0 0 2 0.8570
25 0 0 0 0 0.9422
26 0 0 0 0 0.9247
27 0 0 0 0 0.9475
28 0 0 0 0 0.968 9
29 0 0 0 0 0.9315
30 0 0 0 0 0.933 1
31 0 0 0 0 0.949 6
32 0 0 0 0 0. 966 5
33 0 0 0 0 0.928 4
34 0 0 0 0 0.943 1
35 0 0 0 0 0.9511
36 0 0 0 0 0.949 5
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Tab.4 Analysis of significance to partial

regression coefficients

K% it e LR A= ! P
B 0. 945 0. 005 194. 687 <0.001
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%, 0. 004 0.003 1.109 0. 280
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x4 0. 008 0. 003 2.471 0.022
X, %, 0.003 0. 004 0.617 0.543
X, % -0.005 0. 004 -1.298 0.208
%)% 0. 004 0. 004 0.915 0.370
Xy %y 0. 005 0. 004 1.176 0.252
X%y -0.005 0. 004 0. 154 0.614
X3, -0.005 0. 004 -1.138 0. 267
2 -0.019 0.003 -6.374 <0.001
2 -0.021 0.003 ~7.089 <0.001
x5 -0.027 0. 003 -9.234 <0.001
xﬁ -0.023 0.003 -7.817 <0.001

2.2 [EREBEEN
2.2.1 HWEREZMED

MR [l U1 575 7 R A [ 01 2 ARG 00 45 L 4 5 i A
BN Z AR AT AR TEAS IR A5 A R L4 A IR XS
e e AR B it 55 B2 B2 0 W A < AR E L K
IRy KESE RIS L, (5 KA R R ) e
R 2 ) AN 0 L X A it 3 € AR T R B A 22 A K
2.2.2 BRI

o U I DA AR R R T R kO, A5 B R R X
A it 285 J3E 1) 5 7

K5 x 5x,

Y, =0.945 +0. 004x, —0.019x]
Y, =0. 945 +0. 004x, —0. 021>
Y, =0.945 —0.003x, —0. 027«
Y, =0.945 +0. 008x, —0. 023x;
8 4 A PR A IV L 8 TR -2 ~ 2 KPR,
P AR 4 A TF R, 2 A PR O R it 2 R 1 2 )
3R, MBI 3 TR 4 S o B4,
SRR B A — B, F K B I A 4 R AR
Xf oK o AR 57 KT B F K P B B n AR BE XS
A 5L % J5E 05 il I R e R, T K IR R R
Xof A ot 5 TS R 8 R R o R Ay e R, BRI AE X 4
AR IR R e v B K AR A 2 R A Bt
% BE S UECR WS e AH BRI, A R R
o ETHE TRER B H 7 - 0.5 A1 0.5 K2 [H
i ot 285 B 147 L0 BT WA, U T A e 1R KT
WL AR A o

1.00

——T| T, —h—T3; Ty

FASEFE /g-cm™3
f=J (=]
o o
g &

e
=
3

o
®
)

—.2 -1 . 0 ]. 2
K # ity

B3 HEESHIMEELR

Fig.3 Relations of single factors and loose density
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