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Effects of Temperature on the Structure of a Compost Bed — Compress, Porosity and Permeability
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Abstract: An experiment was carried out to study the effects of temperature on the structure of a compost bed, including compress,
porosity and permeability, which were measured with an experimental apparatus. Green waste and pig manure with different ratios
were used as the feedstock of compost. The results indicated that high temperature made materials more plastic and susceptible to
compaction. The permeability decreased with temperature increase since the change of the particle shape factors. When temperature
increased from 20 °C to 60 °C, the modulus of elasticity rose from 3. 08 x 107* to 8. 01 x 10 *m* * N~', which influenced the
compress, porosity and permeability of compost bed and these effects varied with the ratio of green waste to pig manure. It was
suggested that the influence of the temperature on the physical structure of feedstock must be considered in determining a maximum
pile height for higher quality and effective compost.

Keywords: compost; temperature; compress; porosity; permeability

NAAFFARAEE | b FAF LA S 2 T A B HENE 7

P (Compress , Porosity , Permeability , f& F% CPP) %

it , 25 B IR K AR 24 G AnAn] R S i sl 5 AR
SN A3 A5 P AL SR HET T T IR A RGNS, H A3
TR P00, 3 H A B A OCHE ISR Ak
SRR, A0 C/N L pH AE . ATV PERK . 7K 73 DA S )
JCRSE WA BFEFRIE BOR S5 Ah A S
B PROGT HE AE v A 035 1 5 T A, 25 T 5 1 T G
o

HERAC A BEEE R, anal 46 L . FLBR EL DL )98 35

i B HA: 2003 - 11 - 14

ELWE: MR RIS KITHE N RAA T E i 3 v i)

EF B 7 BN (1957—) , B WF5E 51, 2GRl [ 1A% 55 kb
P G IE AL AT IR 5E

SR IR SOK S SETEHE A T T B S 4 R A
i, JE T2 WK P S0k B EE K0 25721k . Haug
(1993) 45 18V N R, 45 tHENE P fLBR L (Free
Air Space)@j(ﬂ: 20% , A REIRAF R LT B HE BRI
SN, PR BRI/ AR S E B2 iR FLER LE |
BB LA AT EAR L 7, R A e s 2R i Sl
JK [ FETE RN

K, WFosem iy CPP & L EfTm 4
A A, X T AR HENE S Bt RO %

KA G X HEAR ) CPP SE BT s 25 R BB, &
Koy R RERE YR RIS B AT s, B T 4E, H
M T A B EH A AR TR R T, AT s HE



792 M A R BEX AL FLBR L 98 M LR n] TR TR 5

2004 4F 8 H

NE LB L

Y AT 1Y e B 52 0 2 AR 5 LR RN L H il O3
AT SRV PRL, GRS AT AR B8 S5 L5 e ME N Y
CPP, AN[FWPRFA B b 3 T g L b X S A Fry i A
H LB RN He B3 A ] ] R IEDTREA S k(o) =
he + A hxexp( - B xo)ffR" 1,

HENE by 3G i Bl A bR i T
FIFERE A 45 C LA L, T 2 A HE AR Pkt
Y S DA SBORLIE AR, SRS M HENE Y CPP, R LR
T, A PG 25 5 e el B3 A AR W58 AN R L EE
XTHENE S5 48 CPP (52, SRR i A7 HEAE B3 T
PRAEHS A o

1 #M¥EFE

1.1 8

Mk A BT 22— A WU IR, e e by 3 (R
B B EY) K EE 5 ~ 15 em) 3K A Br AL F37 5%
FETS, VS 439k 34.3% (183, FIE) . 60.5% (TS
5, PR, BEREBRE TS, VS 2051k 83.6% .
81. 3% . 150 Hii 4% 4 2 5 & bl 1 3% L4553 391 A 1020
9:1.8:2 K 6:41RA , TEBUER 20 °C .44 °C .60 Cifit
FEZRMEN IR G I RE RS A T i 10 he 2R

Ja A BB E A B . TS VS JIE 2 B APHA
(1992)11,
1.2 Hik

1.2 1 g

TR0 E BN far 24 UM TR 2F L = W, & T
5 HEAEFLBR e | T 45 H DL R i v . 258 2
FEE B A A — A A L R —
RO - i o5 D A TR N R S A K N G R TR S B s = i
CERES, i — M C R RGN E T o i
TIAGE ST 2SR O JES 38— 8 W s A, R
C LT ERES . ERESEIREA — LA
BARAR , 4P REEARE S G AT B 4R AR R E
S EFES PR B — A AL B AR
3 3 122 B AR T A ) 40 A P ) 34950 4% i 3] 4
ANFES BT . PR — TR E, AR
AR, BT, AT AR A R
TIUHS o TS 19 10 2 T 7 A A A A () 28 (i 25 AU )
FAF T HERE A FLBR EL B3 1 DL ST 4 AR e, IR
R UL 1, R E S AARFEE S (RS T
B R ), 20914 0.50.100,150 180 mm, JilHAk:
B RERIE IR B0 TE T I8 IR T T,

B PR EEMRTER L NEEE

Figure 1 The apparatus for measuring compaction, porosity and

permeability of compost
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Figure 2 Effect of temperature on the density of feedstock
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Table 1 Resistance against deformation ( E) at different temperatures

and ratios of swine manure to green waste (J * kg™")

JRE Vel 5735 / %% 20 C 44 C 60 C
0 3245 1716 1204
10 8 878 5816 5362
20 21 928 9 967 10 346
40 43 531 26 682 16 613
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Figure 3 Effect of temperature on the porosity of feedstock
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Figure 4 Effect of temperature on the permeability of feedstock
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