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Investigation on Optimal Aeration Rate for Minimizing Odor Emission during Composting of

Poultry Manure with Sawdust

Hang-Won Kang®, Hyang-Mee Park, Jee-Yeon Ko, Jae-Saeng Lee, Min-Tae Kim, Ui-Gum Kang, Dong-Chang Lee and Huhn-Pal Moon
{National Yeongnam Agricultural Experiment Station, RDA, Milyang, Korea)

Abstract : This study was conducted to find out the optimal acration rates for minimizing odor emission and for increasing biological
activities during composting of livestock manure in the enclosed bench-scale reactor system. It was treated with the mixture of poultry
manure and sawdust controiled the initial water content of 60%, then aerated continuously at four different aeration rates (0.1, 02, 0.4
and 0.6 L/minkg dry-solids). The average emitted concentration of ammonia in 0.6 L/minkg dry-solids during composting reached the
level of 40% in comparison with that of 02 L/minkg dry-solids. In cases of sulfur compounds such as hydrogen sulfide,
methylmercaptan and ethylmercaptan, their concentrations decreased with increasing acration rates and the emission time was shortened.
But they didn't detect in the freatment of 0.6 L/minkg dry-solids. The biological activity for composting showed a trend of increasing
as aeration rates increased. The treatment of 0.6 L/minkg dry-solids gave the highest biological activity and the best compost quality.

Key words : bench-scale reactor, livestock manure, optimal aeration rates, odor removal
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Table 1. Treatment and composting conditions

Treatment Composting condition
Aeration rate . . Initial water
Ti f . . Bulldny
(L/min/kg ae“::i:n Materials agentg content
dry-solids) (%)
01, 0.2, . Poultry
04, 06 Continuance ure Sawdust 60

Table 2. Chemical properties of raw and mixture materials

Vaterias P EC TN NHN NON TC oy SO

(15 (d5/m) (B/k8) (me/ke) (me/ke) (8/ke) {ne/ke)
Poulty co5 01 219 w6 107
manure
Sawdust 09 2395 2661

Mixture 764 261 82 5284 9478 2382 238 30835

Fig. 1. Schematic diagram of composting experiment for
poultry manure.
1. Air pump, 2 Air flow meter, 3: Composting
reactor, 4. Adsorption bottle, 5: Datalogger, 6: Com-
puter, 7: Composting materials, 8: Gas detector, 9: Gas
valve, 10: Gas vent
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Fig 2 Change in the composting temperature by different
aeration rates during composting mixture of poultry
manure and sawdust. A, temperature in 01 and 02
L/min/kg dry-solids; B, temperature in 04 and 0.6 L/min
/kg dry-solids ; Initial moisture content of composting mat-
erials, 60%; Turning time, every 7 days after aeration;
Unit of aeration rates, L/min/kg dry-solids.
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Fig- 3. Change in oxygen content of exhausted air during
composting mixture with poultry manure and sawdust.
Initial moisture content of composting materials, 60% ;
Tuming time, every 7 days after aera- tion ; Unit of
aeration rates, L/min/kg dry-solids.
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Table 3. Characteristics of composted materials by different
aeration rates at 35 days after composting of poultry
manure with sawdust

Aeration : Water
e pH TC TN NH-N NO-N SO
Wmin/ig (125 @) @) TN — ) —
dry-salids)

01 805 198 71 276 333 80 3613 628
02 816 1912 72 26 2021 1000 38% 626
04 858 1868 76 246 74 658 337 573
06 872 1771 83 213 6% 54 3063 532

- Initial moisture content of composting materials, 60%.
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Fig. 4. Change in ammonia concentration emitted by different
aeration rates during composting mixture with pouliry
manure and sawdust Initial moisture content of
composting materials, 60% ; Turning time, every 7 days
after aeration ; Unit of aeration rates, L/min/kg
dry-solids.
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Fig. 5. Relationship between aeration rates and ammonia
concentration emitted by different composting condi-
tions. Initial moisture content of materials, 60% ;
Materials, poultry manure and sawdust.
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Table 4. Maximum and average concentration (mg/l) of ammonia emitted by different aeration rates during composting of

poultry manure with sawdust

Aeration rate Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
(L/min/kg dry-solids)  pgay  Aver, Max.  Aver. Max.  Aver. Max.  Aver. Max.  Aver.
01 - 462 138 21 1748 2153 1680 1364 1210 1m0 1131
02 1362 402 506 3006 197 148 1167 &8 96 o4
04 1986 1022 20 1467 /A m 10 119 »
06 795 36 26 % I /) % 57 108 B

- Max,, maximum content ; Aver., average content.
- Initial moisture content of composting materials, 60%.

- Composting time : Stage 1, 0~1637 h ; Stage 2, 165~3313 h ; Stage 3, 333.7~4993 h ; Stage 4, 501.7~6647 h ; Stage 5, 666~

1080 h.
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Table 5. Changes in hydrogen-sulfide, methylmercaptan, and
ethylmercaptan concentrations emitted by different
aeration rates during composting mixture of poultry

manure and sawdust. (mg/L)
g Sir e

dysoidg  CTPMAES T, g

HS 6970 ND ND ND ND

01 CHSH 77 508 58 367 13

GHSH 750 442 55 38 110

HS 03% ND ND ND ND

02 CHSH 48 23 ND ND ND

GHSH 25 13 100 ND 050

H:S ND ND ND ND ND

04 CHSH ND ND ND ND ND

GHSH ND 08 ND ND ND

HS ND ND ND ND ND

06 CHSH ND ND ND ND ND

GHSH ND ND ND ND ND

- - ND, no detection ; Tumning time, every 7 days after aeration.

- Initial moisture content of composting materials, 60%.

- Composting time : Stage 1, 0~1637 h ; Stage 2, 165~3313 h ;
Stage 3, 333.7~499.3 h ; Stage 4, 501.7~6647 h ; Stage 5, 66
6~1080 h.
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Fig. 7. Average concentration of ammonia and sulfur com-
pounds emitted by different aeration rates during
composting with mixture of poultry manure and
sawdust
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