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Stratification of Volatile Solid Content and Its Dynamics in the Process of Co
composting

LUO Wei, CHEN Tong bin, GAO Ding, ZHENG Guo di

( Laboratory of Environmental Re mediation, Institute of Geographic Science and Natural Resources Research, Chinese Academy of
Sciences , Beijing 100101 ,China)

Abstract :Co composting of se wage sludge and pig manure was conducted and it was indicated that, at the stages of te mperature start-
ing and high te mperature composting , the difference of organic decomposition in the upper portion was largest among three portions of
composting pile . The difference was largest in the lower part of the pile and the stratification effect of volatile solid ( VS) content was
formed at the stage of cooling, while it was largest in the middle and the stratification effect was still re markable at the stage of matu-
rity . At different stages of composting , the difference of VS content in the pile was of the order: the cooling Zthe maturity > the high
te mperature > the te mperature starting . At each stage of composting, the difference of organic decomposition in the pile was as fol-
lows : the upper > the middle > the lower. The change of VS content met with first-order kinetics equation and decomposition rate of
VS was 0.3kg=d"' while average loss of VS content was 8.2 % in the whole process of composting .
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Table 2 Results of linear modeling of volatile solid content changing 3 VS
with depth of the pile at different stages of composting Table 3 Results of modeling of volatile solid content
K C R? with one-order kinetics
0.003 56 .6 0.437 1 VS, R2
0.047 51 .6 0.782( p <0.01) (10 ~30cm) - 0.376 57 0.98( p<0.01)
0.120 46 .2 0.920( p<0.01) (30 ~ 60cm) - 0.263 57 0.95(p<0.01)
0.110 43 4 0.900( p <0.01) (60 ~90cm) -0.122 57 0.95(p<0.01)
S 3
7 7 , VS
) VS
> > ,
, \&
> >
2 b
62
60 O E# ’ ’
X
a 2
>
44 L R2=098 P
42 . [6]
40 L Ll L 1 T T L L L L L ’ ’
024 6 810121416 182022242628 303234
B 1] /d
, VS 17 %
7 Vs ~53% [ \&
Fig.7 Dynamics of volatile solid at the different 8.2 % s . s
stage of composting and its modeling VS
[13~15]
VS
\& 10 %
, CTB
VS = &+ VS, (2) VS VS
, VS t VS (%) ;A VS , ’
(%/d) st (d) ; VS, \E 'S ,
(%) . (2) NN VS
AR [16,17]
2 . 2
3. , ,
3 , VS ,
Hamoda [rol

VS b



159

, VS
, \E ;
: VS
VS
) > > s
>
VS
, VS
0.3kged ', VS 8.2%.
. kB (1.
2002, 18(1) : 1 ~ 4.
, . [J]. ,

2001 , 28(6) : 29 ~ 31 .

Tiquia S M, Tam N F Y. Cocomposting of spent pig litter and
sludge with forced-aeration[ J]. Bioresource Technology, 2000,
72:1 ~7.

[I. , 2002, 22(5) : 736 ~ 741 .

[I1. 12002, 22(5) : 747 ~ 751 .

[171. 2004, 24(1) 1 126 ~133 .

(71

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

Walker L P,Nock T D, Gossett J M, VanderGheynst J S. The
role of periodic agitation and water addition in managing moisture
limitations during high-solids aerobic decomposition[ J]. Process
Bioche mistry , 1999, 34 : 601 ~612.

Naylor L M. Composting][ J]. Environmental Science and Pollu-
tion Series , 1996, 18(69) : 193 ~ 269 .

Eitzer B D, et al. Emissions of volatile organic che micals from
municipal solid waste composting facilities[ J]. Environmental
Science and Technology , 1995, 29: 896 ~902.

[J1. ,2004 , 25(2) :140
~144.

Hamoda M F. Evaluation of municipal solid waste composting
kinestics[ J]. Resources, Conservation, and Recycling, 1998,
23:209 ~223.

Wiley J S, Asce A M, Pearce G W. A preliminary study of
high- rate composting[ J]. American Society of Civil Engineering
Transactions , 1955, 1009 ~1034.

Witter E and Lopez Real ] M. Monitoring the composting pro-
cess using parameters of composting stability[ A]. In: Compost :
Production, Quality and Use[ C]. London, United Kingdom:
Elsevier Applied Science , 1987 .

Liao P H, Vizcarra A T, Chen A, Lo K V. Composting salmon
farm mortalities with passive areration[ J]. Compost Science and
Utilization , 1996, 2(4) : 58 ~ 66 .

Lynch N J, Cherry R S. Winter composting using the passively
aerated windrow system[ J].

1996, 4(3) : 44 ~52.

Compost Science & Utilization,

Brown K H, Bouwkamp J C, Couin F R. The influence of C:P
ratio on the biological degradation of municipal solid waste[ J].
Compost Science & Utilization, 1998, 6(1) : 53 ~58 .

Canet R, Pomares F. Changes in physical , che mical and physi-
co-che mical parameters during the composting of municipal solid
wastes in two plants in Valencia[ J].

1995, 51: 259 ~264.

Bioresource Technology ,





