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Oxygen Var iation in Aerobic Camposting Process of PigM anure
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Abstract: A erated static composting isone of the best choices to treat animal w astes Oxygen is an impor-
tant factor influencing the composting process T he grow th of aerobic microorganisn, the composting du-
ration and the quality of final product depend largely on the oxygen concentration in the pile and the oxy-
gen supplying process In order to control the oxygen concentration and optim ize the composting process,
it is necessary to study the gatial distribution and variation of oxygen in the composting process

Experimented composting pilew asplaced in a building in one 1. 5mx 1. m bay w ith cament floor and
walls A eration boardw as laid on the bottom of the bay. Thepile contained pigmanure, recycled compost
and bulking agent A bulking agent layer on the aeration board digpersed air through the 1. 3m high mix
layer. Pilew as coveredw ith a 20am insulating layer of recycled compost The bay had an aerator to supply
air. The composting expermentw as carried out from Nov. 28, 2000 toDec 20, 2000 Five sampling sites
were set in the pile and the oxygen concentrationsw eremonitored during the composting process

The equipment used to measure the oxygen concentration w as designed and made by L aboratory of
Envirormental Ranediation Before the composting experiment, all oxygen senors and thew hole equip-
ment were tested The results show ed that the stability and the precision of sensorsw ere perfect O ther
gases produced in the composting process possibly interfered themeasured result of oxygen sensor, 9 all
oxygen senorswere placed in the circum stances full of NHs H2S and H20 w ith different concentrations
The results show ed that those gases did not affect the measuring sensibility of senrs The regponding
time of the senr was less than two seconds and the equilibrium time of thew hole equipment w as less
than four seconds

The oxygen concentrationsw eremeasured at 0, 10, 20 and 30 minutes later after the stopping venti-
lation, respectively. Inorder to study the oxygen dynamics, the oxygen concentrationsw eremonitored at
the same time every day, and themeasured dataw ere used to analyze the oxygen variation during the com-
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posting process

The oxygen decreasing gpeed in the pilew as fast during the first 10minutes and then decreased slow -

ly. Oxygen concentrations at the edge parts and upper partsw ere high in different sanpling sites, amost

at the same level V entilating for 10minutes and stopping ventilating for 40minutes kept the oxygen con-

centration increase to 15%, which mademicroorganisn degrade organic matter successfully in most parts

of the pile except for the central part w here oxygen concentration w as far low er than the edge parts

It

show ed that supplied oxygenw as not enough for the grow th of microorganisn and ventilating had little ef-

fect on the supplying process of oxygen for the central part
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A: Oxygen variation right after stop ventilation; B: 20min

Oxygen variation after stop ventilation 20 min



750 22

, 0 10 20 30min (oF 1 4
1 =
4 ' 2p Sam?leﬁliint 1~ #BORoth day
' ; § 20f < —e— % 13 R 13th day
g —a— #3516 K 16th day
’ , Mg 19t \\\\‘ —— %517 X 17th day
Q
. . 18+ —— 35 18 X 18th day
10min , 40min £ é * .:::::::?
o o 17+ A__-—’I
1/2 4/5, % 16f
> %.’_’—4
: 1 3 4 & 15} —_—
5 , 0 0. 20 30
45¢ 25FR - HIR 9th
1amin, A0min g 40f Pl point 2 B R o a
= V. ay
15%, g 35 ¢ —v— 3 18 X 18th day
=] L
2 o 8 3.0 A\o:w,mth day
' ) , ®g 25¢ v
o ey
S o 20f —
1 o
@ 15F
, & 10¢
05— 10 20 30
' ' 211
E 3SR —— %15 X 15th day
=l 20+
g 1of Sample point 3~ % 16 X 16th day
® [ —— 17 X 17th day
2:3 £ 18f —— % 9K oth day
®s o17f X%,\«— 3 10 X 10th day
4 , 1 3 e 16f *— oy v
o — %
S 15f
2 ,5 g =
) 13:
4 , S 12f
, 211(1)_ 0 10 20 30
g 205l AEFER 11K 1th day
" g 40r Sample point 4 _,_ %% 15 % 15th day
) g 2001 —— %8 17 K 17th day
i § i —— 3 18 K 18th day
§ 195
) ® g F
~ S 19.0F
] ) O g i
@ 1851 \ \
* ' g 180} N0
2 17.5F . . A
0 10 20 30
) , 1 3 4 21¢ 55FE  —s— 9K 9thday
g 20 Sample point 5 —— % 10 g:g lottg day
' ) g 19f —a— 3 11 X 11th day
g 18k W 15th day
5 2 28 msm day
Xe
: 1 3 4 , %8 16}
Cg 1sf .
1 3 4 , 2 5 1af
X
. 3 13f ———y
12— 10 20 30
XA 1S B )
Time affter aerating(min)
2.4
' . 4
. ’ Fig 4 Oxygen variation after ventilation
, 10min )
30min ; '

[1] LasaridiK E A smple repirometric technique for assessing compost stability. W ater Research, 1998, 32(12):
3717 3723



751

[2]

[3]

[4]

[7]

[8]

[9]

[10]

[11]

[12]

M ichel F C, Reddy C A. Effect of oxygenation level on yard trimmings composting rate, odor production, and
compost quality in bench scale reactors Campost Science and U tilization, 1998, 6(4): 6 14

Zhou SW, Zaied H andW eghe H. Composting animal excreta-effect on oxygen concentration, on kinetic reaction
and on emission behaviour. L andtechnik, 1999, 54(3): 178 179

Randle P, Flegg PB. Oxygen measurements in amushroom compost stack Scientia H orticulturae, 1978, 8(4):
315 323

Hansen CL, M axfieldB. Effectivenessof adrum composter for treating dairy wastes In: American Society of A -
gricultural Engineers (ASAE); StJossph ASAE CSA E SCGR A nnual International M eeting, U SA, 1999
JoshuaR S, M acauley B J andM itchell H 1 Characterization of tenperature and oxygen profiles inw indrow pro-
cessing systans Canpost Science and U tilization, 1998, 6(4): 15 28

JackoonM J, L ineM A. A ssessnent of periodic turning as an aeration mechanisn for pulp and paper mill sludge
composting W asteM anagenent and Research, 1998, 16(4): 312 319

Nieni T, SeveliusN and SmidtR A K. Application of smulationmodels to predict compost effect on grow th sub-
strate propertiespresentation of apreliminary project A cta H orticulturae 1998, 469. 213 217

KemarrecC, Robin P andBernetN. The influenceof themode of aeration of litter on the gaseous emissionsof ni-
trogen NH3, N20, N2and on the nitrogen balance in pig fattening units A gronanie, 1998, 18(7): 473 488

L asaridi K E, Stentiford E | and Sanidt R A K. Biological paraneters for compost stability assessnent and pro-
cess evaluation A ctaH orticulturae, 1998, 469. 119 128

Wwabuchi K, Nakano Y. Effectsof oxygen supply rate and the concentration on composting of dairy manure In:
American Society o A gricultural Engineers (ASAE); StJospph A SA E CSAE SCGR A nnual International M eet-
ing, USA, ASAE, 1999

Glenn J Transitions at a biosolids composting site B ioCycle, 1998, 39(10): 48 51



