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Preliminary Study on the Recycled Composting System
for Reducing Bulking Agent Cost
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Abstract

This study was performed to {ind the recycling performance and to provide design data
during recycled solid composting system to reduce bulking agent cost. Dairy manure
amended with rice hulls and recycled compost was composted in a laboratory—scale vessel
by continuous aeration for 10 days. The temperature and ammonia emission variations
according to the rgtios of bulking agents during the primary aeration stage were surveyed.
Also, the influence of fresh compost quality on the recycling performance were analyzed.
While recycled composting system were operated, The temperature In compost was
maintained in the range of 40~60T needed for biodegradation and death of pathogenic
organisms, but the ammonia emission was different by the ratios of recycled compost. The
ammonia emission increased due to the low C/N ratio(17.6), high pH value(8.1) of the
recycled compost.
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Fig. 1 Schematic representation of 12.3 L vessel(a) and a sectional
diagram of the laboratory scale unit(b)
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Table 1, Ratios of feedslock materials used in compost mixes b6, e o
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Test . Lo Wetwelght kg w®AuE Jedel 14 xg

Series Dairy Manure Rice Hulls Recycled Compost 2] (25~ 30) 2] gt

T ED ) 25 = T sXe o, <ol

U 16.3 18 18 'W‘QJ "5]' & —%1_ /ﬂ o Lﬂ v,

m 155 - 52 T one
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Table 2. Properties of feedstock materials used in compost mixes of FE TFEol wol

Table 3ol4] Hi= nfs

Property Dairy Manure Rice Hulls ?ecycled_ ] a L _] ¥

_ e _ ompost o] EFE 4] 7
pH(-) 6.4 6.3 81 - e o

MC(%, wh) 81.9 93 484 1~-74%% hebia 12

Ash(%, wb) 2.3 " 141 9.1 L R o S R R A

’T_C(96, db) 41.57 3877 38.64 (17.6)]1_ 1_,1.(3}_&1 1;‘19, 391

T-N(%, db) 2.30 0.66 220 .

C/N() 18.1 587 176 A % HT"‘ 1 S

Table 3. Initial chemical and physical properties of compost mixtures

71~_f‘: Sk %'-}171' gl
Test MC T-C T=N C/N pH Ash  Density o] A}
Series _(%.wb) (%, db) (%, db) _ (-) (=) (%, db) (kg/m’) ) )
= s v gld
I 712 4094 160 256 6.6 46 463
g 74.0 41.23 1.69 24,4 6.1 40 514 =4
m 742 4002 244 16.4 79 43 540 -
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74%, ©AH] 2164, 4 EE 798 Jehigiti(Table 3)
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Fig. 3 Ammonia emission variations for laboratory vessel with trcatment I, IT and 11T
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Table 4. Final chemical and physical properties of composted mixtures

Test Descrintion MC T-C T-N C/N pH Ash Density
Seres o P00 (%wh) (%, db) (%6, db) () (5) (%, db) (kg/m’)_
Vessel #1 70.6 39.29 1.88 200 79 15 432
I Vessel #2 716 - 39.38 1.92 205 79 42 389
_ Vessel 3 71.1 39.16 180 217 79 47 419
Vessel #1 744 3852 2.07 18.6 82 4.2 491
i Vessel #2 71.2 3851 196 196 82 47 452
_ Vessel #3 72.9 39.38 191 20.6 82 48 a1
Vessel #1 73.7 38.99 2.30 17.0 8.2 5.0 518
m Vessel #2 73.2 38.74 2.42 160 8.2 49 455
Vessel #3 733 38.65 2.37 16.3 8.2 5.1 468

Table 5. Loss in mass and condensed water generated

Test Description Mass (kg) Percent Condensed
Series Injtial Final __ Loss = loss (%)  waler (gr)
Vessel #1 6.0 5.3 0.7 ll 9 20
I Vessel #2 5.7 4.8 0.9 156 20
Vessel #3 8 = 0.2 4.1 - 60
Vessel #1 6.7 6.0 0.7 9.9 20
I Vessel #2 6.3 56 0.7 118 0
Vessel #3 6.0 5.4 0.6 9.4 20
Vessel #1 7.2 6.4 0.8 11.2 0
m Vessel #2 6.4 56 0.8 122 0
Vessel #3 6.4 5.8 0.6 9.8 20
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