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Effects of Physico-chemical and Microbiological Inhibitors for Odour gas

Evolution in the Fermentation of Liverstock Feces

*

Sei-Young Yun® and Sang-Kyu Lee*
SUMMARY

A series of laboratory experiment was conducted to find out the effects of physico-chemical, microbiological
and commerecial inhibitors on the odorous gas evolution in the fermentation of livestock feces. The results obtained
were summarized as follows.

1. The rate and amount of evolution of gas were the highest at 7 days after incubation, thereafter gradually
decreased until 24 days after incubation.

2. The rate and amount of gases were evolved in order of CO»N,0>CH,>NH,>H,S, respectively.

3. The highest amount of methane gas was evolved from the poultry feces, those of carbon dioxide and nitrous
oxide were evolved from the pig feces, and that of hydrogen sulfide was dominantly evolved from the cattle
feces.

4. Negative correlation were obtained between the total amounts of NH; and CHy, CO, and CH,, N,O and
CH,, N,O and CHj, while positive correlations were obtained between the amounts of CO, and N0, CO, and
NHs, and NH; and N,O, respectively.

5. There was no significantly inhibiting effect obtained that the application of commercial gas inhibitor as
VK 88. On the other hand there was significantly inhibiting effect obtained when application of fertile paddy
soil and photosynthetic bacteria to the fermentation of livestock feces.

® = He zpel AN 3 @718 LEHYS 53

o JhEE &9 gitEe S P AT A

2o 5349 AEAS FPNA AAden 4 ol ¥alg W A4ELh we AEEnE 4%,

YEE Jhez A% ok BAE w87 29w AY ke Agse Redi Agel FAd 4

WA A EAZ BFEED ok $FANA o LARE WAZE AHE o2 Astel AN 57

9 Fdde ZHERnd 44, Y 2 AL ol A F9le WA FHe A B UG @

gae, ol FFARe AST FAWH T A ol A71A =W, W2E BERI Al 944
F4el 3742 s AGNAR Aok ATkxe) 4 £4 @e AFL o)A

* College of Agronomy, Sangji University 220— 000, Wonju City
* * Agricultural Sciences Institute, 440— 707, Suwon City



Yun et al © Effect of Inhibitors for Odour gas of Liverstock Feces

A &) ¥&F wHA ERe wEd {78
Ak ofAE BAMOE WRAA T, w3 M
o) SEEEA ojstdd HENEEETE weA

Fo

Hoh o] At 3 ol Hikk7E EEEl AR
Ui, EYFY B AR FREHDH, =B
Wire 2Adosw fgkEe] shae waol oA
HA gy ag)n dHE dAsE FAbe Hiky
FRAME Edofirel e @bfEfol dojup o
H7b QoA KEe) bslne ¥ Bigol Hi

b fEERol HZo] Hol dojuhAl dn

Tigel b)), BEEWOREN 4 Ve kY &
of MinslW 1HE BV} B 5%l AT mEs
ZEAA H3, £3 K83 8o el ¥ =
nE ROMFRHERE A&sriche 1 AR
SRR Qddte]l BR 7taE AASHA ¥ e
o] L Ay HEES JuABeR FIAY
ot

a2y g2 HE W Hhiteld A7 T

R T 5737 &9 FazRE 4He B

B 7tae A ueis AFo A#EMHos £E
oA AeE ol ofeh zro] A¥ol Moz
HE njAe vhie] FRT SER FEWERE o
st ol B Yol Vi AEE HEME
FEOELKRFE W, W3- Sae)n S 5
¥ RRRAEE 7L IBFol R4 e

Koyama®} Yamane 5% $H14le]o] = +ifEcl]A

1B HEEHY SrfEEr BEHY) vhseo] AT A4
alAl Bastger Pschorn 32 A ol
T Tl A ol-gh 7h2g 3]
g gk A+E AU Bethea” 2
Jones 572 ol& oF AAdFel FHWYL HAW
A g A Ty gatste] BEigk ul 9

a2y KES AMFSe £EN, Bt H#d K

717k
]
=

Table 1. Physico-chemical Properties of Vermiculite used
pH  OM PO, Exch. Cat. (me/100g) CEC
(1:5 (%) (ppm)  {me/l00g)
K Ca Mg a
7.6 1.1 5.2 09 288 39 21 199
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Table 2. Physico-chemical Properties of Soil used

o OM PO Exch. Cat. (me/100g) CEC
(13 (%) (ppm) (me/100g)

Ca Mg Na

6.1 2.1 61.4 050 724 023 176 115
Table 3. Chemical composition of livestok feces™ (Unit | %)

Feces C/N N PO, K, O CaO0 MgO
Cattle 24 0.44 0.38 0.30 0.62 0.25

Pig 11 0.80 1.07 0.25 1.30 040

Poltury 7 3.59 4.03 2.18 8.54 117

* Dry matter bases
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Table 4. Colum materials and condition for measurement of odour gases

Packing Kinds of Length of Colum Flow Rate
Gases Method . Mesh .
material colum colum Temp. (mé/min)
CO, TCD Carbosphere 80/100 Stainless Steel 2m 180C 30
CH, FID Porapak —Q 60/80 Stainless Steel 2m 45C 30
N,0 TCD Porapak —T 60/80 Glass Colum 2m 30C 30
NH; TCD Chromosorb ——104 60/80 Stainless Steel 2ml 7wC 30
H,S TCD Hayesep —Q 60/80 Stainless Steel 2ml 45C 30

TCD injector : 85C, TCD 90T Filament : 120C
FID injector : 85C, Detector ! 65C

Carrier gas | He
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Fig. 1. Rate and amount of pollutant gases evolved in the different
treatment during anaerobical fermentation time of poltury

feces.
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Table 5. Effects of application of physico-chemical and microbiological inhibitor in the odour gas formation during anaeorobical fermentation

of cattle and poltury manur

Amount and average of gases evoloved during incubation time (pg/100g/hr)

Treatment Methane (CHy) Ammonia (NHy) Carbon dioxide (CO,) Nitrous oxide (N,0) hydrogen sulfide(H,S)
VCF* RF*  PoF** CF PF P(.).f‘: LI‘ - PF  PoF C;“ PF PoF CF PF PoF

Control 59.0 19.6 327.5 226 43.0 1.54 886 2524 41 173 554 10 224 25.8 3.89
Gas inhibitor 62.0 228 5470 260 63.2 1.80 1,176 2626 60 260 458 8 19.6 240 3.19

(VK88)

Vermiculite 64.0 164 357.3 404 642 148 2284 3170 61 278 604 5 333 249 3.13
Paddy soil 85.8 14.1 3164 30.2 67.6 137 2066 3,106 50 321 592 6 23.1 22.8 1.09
PSB 63.4 239 1485 258 53.2 142 1472 2238 58 230 586 5 26.0 25.1 1.58

* Average of 50 days incubation, * * Average of 24 days incubation

RSB = Photosynthetic bacteria (Rhodospirillum photometricum)

CF © Cattle feces, PF [ Pig feces. PoF © Poltury feces
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Fig- 2. Relationship between carbon and nitrogen sources of gas evolved during anacrobic fermentation of livestock feces.
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