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Reduction of Odor Emission from Swine Excreta using Silver Nano Colloid
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The effect of SNC(silver nano colloid) on the emission reduction of odors such as ammonia (NH3), hydrogen sulfide
(H»S), and methane (CH4) from swine excreta was studied. Silver has been used as an universal antibiotic substance and
can reduce the emission of some gases by sterilizing action. Therefore, an apparatus which produces SNC was developed
and was conducted its performance test. Also, the SNC made by the apparatus was applied to swine excreta sampled from
a piggery in oder to find the effect on the reduction of odor emission.

An electrolysis apparatus was developed to produce SNC and its capacity was 0.024 ppm/hr- L. The effects of SNC on
the reduction of odor emission from swine excreta were tested for bad smell gases of ammonia (NH;), hydrogen sulfide
(H.S) and methane (CHa).

For ammonia gas, factorial experiments were conducted to find the effects of concentration and application rate of SNC.
The test results for the different concentrations of 20 ppm, 50 ppm, and 100 ppm showed that the more concentration of
SNC was increased, the more emission reduction of ammonia gas increased. From the test results about the effect of
application rate, the more SNC was applied, the more emission reduction of NH; increased. In order to reduce the
concentration of NH3 below 5 ppm, SNC of 50 ppm is recommended to be applied at an interval of 6 hours, and is mixed
with swine excreta in the volumetric ratio of 4:1.

For hydrogen sulfide gas, the concentration was decreased as time went by and was reduced rapidly in the first stage
of the tests for all applied concentrations of SNC (20 ppm, 50 ppm, and 100 ppm). Especially, when 100 ml of SNC with
100 ppm was applied, emission of hydrogen sulfide gas was reduced rapidly during early 4 hours after the application of
SNC. And, concentration of hydrogen sulfide gas was maintained below 20 ppm after 12 hours.

For methane gas, t-test showed that there was no significance on the effect of its application for all applied concentrations
of SNC. Therefore, it was concluded that the application of SNC on swine excreta had no effect on the emission reduction
of CH4.
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Table 1 Specifications of SNC generator

Item Specification

Silver electrode 8 mm x 20 mm x 5 mm

Power supply SKS-250T (24VDC, 10A)

PLC module XBM-DR16S (LS IS)

Pump (circulation) 18 L /min

Pump (ejection) 140 L /min

Aout ANEY AFAY 4V, ANELAT 1049 3
I8 Ahgsiston, el uhip g ) derel
& A4 PVC AAE A3t

(¢) Controller

(d) Control Panel

Fig. 1 Main components of SNC generator.
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Fig. 2 NH; gas collection jar.

Fig. 3 H.S gas collection jar.

Table 2 Specifications of ToxiRAE3 for measuring H>S

Item Specification
Range 0~100 ppm
Resolution 0.1 ppm

Response time under 12 seconds

Operating temperature 20 ~ +60C

Humidity 0~95% relative humidity
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Table 3 T-test results of the experiments
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G SNC DF Concentration of gas after SNC treatment (ppm)
as
Volume (ml) Concentration (ppm) 4 hr 8 hr 12 hr
50 none 5.00 19.33 24.00
50 s 3.00 7.00%** 15.33*
100 50 1.33%* 4.67** 9.00%*
200 0.67** 3.00%** 5.33**
NH;3
50 none 6.67 20.33 23.33
20 s 5.00 12.00%** 19.33
50 50 3.00%* 7.00%** 15.33*
100 1.00** 5.67** 12.33%*
100 none 85.70 46.45 35.95
20 57.80 32.40 25.40
H>S 5
100 50 41.15 25.35 18.70*
100 24.50* 12.30* 7.55%*
50 none 91.00 92.00 110.00
20 68.67 77.67 88.00
CH4 5
100 50 72.33 105.33 118.33
100 78.33 84.33 122.00
*: p<0.05, **: p<0.01, ns: not significant at 0.05 level
30 ~None 100 —+—100ppm
- 100ppm ——50ppm
S0ppm % 20ppm
25 = 20ppm .
- g
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Fig. 4 Effects on NH; according to SNC concentrations. Fig. 5 Reduction rates of NH3 according to SNC concentrations.
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Fig. 6 Reduction rates of NH; according to application rates of SNC.
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Fig. 7 Effects of application rates of SNC on NHs.
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Fig. 8 Effects on H,S according to SNC concentrations.
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