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Study on the Feasibility of Utilization of Pine Cone Byproduct

as a Natural Deodorizing Agent for Composting Process
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Summary

A natural deodorizing agent (NDA) was made using pine cone byproduct, and its effects on
malodor emission and composting were analyzed in this study. NDA was manufactured by mixing
pine cone byproduct with three species of microorganisms and water containing mineral nutrients
and molasses, and then by incubating for 48 hours at 30°C. Lab scale experiments were done
with three treatment groups, T1 (control, sawdust treatment), T2 (microorganisms and sawdust
treatment group), and T3 (NDA and sawdust treatment group). During composting, temperatures
reached over 55C, a minimum temperature for the inactivation of pathogenic microorganisms. No
differences were found in physicochemical composition of compost among treatments. However, it
was observed that over usage of NDA could obstruct temperature increase, since the
biodegradation rate of organic matter of NDA was relatively low. Nitrogen loss due to ammonia
gas emission, which normally happens during composting, was reduced by using NDA, and hence
the nitrogen level of final compost was higher in T3 than in others. During experiment, it was
found that ammonia gas emission was entirely lasted through compositing duration, but the CH;SH
and H,S gases were produced only at early stage of composting. The ammonia concentration
trapped in H2SOs4 solution during 31 days of composting in T1, T2 and T3 was 12,660mg/L,
11,598mg/l. and 7,367mg/L, respectively, showing distinguishable reduction of ammonia gas
emission in T3. The emissions of CH3SH and H,S gases were also remarkably reduced in T3.
Based on these obtained results, usage of the deodorizing agent made with pine cone byproduct
could reduce the emission of malodor during composting, without any deterioration of compost
quality.
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Fig. 1. Experimental apparatus.
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Parameter T1 T2 T3
Sawdust (%) 100 100 75.5
Microbes - 9.87 x 10°CFU -
*NDA (%) - - 245
Water contents 59.2 60.1 61.1
C/N Ratios 419 42.5 375
* NDA : natural deodorizing agent made with pine cone byproduct.

T1 : Pig manure + Sawdust, T2: Pig manure + Sawdust + Microbes, T3: Pig manure +Sawdust + NDA.
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Table 2. Characteristics of material used for experiments

. Pine cone Natu.ra.l
Parameter Pig manure Sawdust byproduct deodorizing
agent(NDA)
pH (1:10 (W/V)) 6.83 6.81 6.79 6.89
EC (mS/cm) 12.60 8.62 8.27 8.34
Moisture content (%) 76.3 204 10.2 50.0
Total nitrogen (g/kg) 12.64 2.54 6.76 2.75
Total phosphorus (g/kg) 1.02 0.02 0.36 0.15
Total organic material (g/kg) 140.0 781.8 705.8 387.6
C/N ratio 11.1 307.8 104.4 140.9
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Table 3. Adaptability tests of the microbes
Microbial Number (*CFU/g)

48h incubation

3.08x10’

Oh incubation
5.42x10°
* CFU = Colony Forming Unit.
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Table 4. Composition changes by composting

Item T1 T2 T3
Before 6.78 6.81 6.85
pH (value) After 7.00 6.94 6.98
M |8 i e
Density (kg/m’) R%fgrre jgg 28; 2'613
Moisture (%) E%fge 2?21 2(2)213 g;;
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TN -l I I A
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NOKN gh | Do 00015 00011 00017
OUR (mg Oykg/h) | After 31.9 244 36.90
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Table 5. Comparison of compost

Treatment Before composting After composting
T1 : Brownish gray Dark brown 3/4
T2 Brownish gray Dark brown 3/4
T3 Brownish gray Dark brown 3/4

Table 6. Quality criteria of manure compost

bl | e [ Sl [ m [ m | m
T-C (%) above 40 above 25 25 25 25
T/N (%) above 1 above 0.5 0.74 0.64 0.81
C/N ratio below 40 below 50 34 38 31
Moisture (%) | below 45 below S0 64 63 62
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Fig. 2. Tracks of H2S and CH3sSH during composting periods.
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Fig. 3. Accumulated H2S and CHsSH during composting periods.
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Fig. 4. Accumulated NHs emission during composting period.
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FAARAE Azsln E2n = u|3}nAol
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FAAEBASA A 1382 &

(Lactobacillus spp., Alcaligenes spp., Pasteurella
spp) 1L Fr|Fdart Al gl E
2§t FEFFE 55%% =AT T 30T
oA 48A|7+ wjFsle] Alxdgich A¥ A
g7 dx7Ad FHALR(T), $id 3%
2 P AES EFT AYF(T2), ¢F A=
2 A AFANDA) A F(T3)Z 3] A¥
A R urer] JellA EHuE APsid
A AR Az )3 710 59 2E A
T HLEE 55T o]7tA A53e ¥4
A - AEEe] APEE Hu| 3 AA
+E 279 3o 23 Huist A, ¥
2] olzlsta A4 WHE FAF A A
T+ 2 zol7t AARA gtey Alxd
FHAZNAZ 20%014 AHA F71E E3
o] HolA Hu[3l AAqA FET 2=
Aol o]FojA A & 27} Y& Aoz
s gdch =23 FHARA ARE Al Hy
3t #4 F =Yl kA U wE AA
2] AA oz Ao HF Hu|EA A
AgeFo] AdiHoz FolHE ¢ 5 U4
. Hulzt 717 B rEYoNHy)kE #A
g A3 A F3eas)s [zt
H:SH) 59 #33E 7t2sts @8 v
3t A AAE AA ASFez HAA¥RE &
KAt Huls} qkgzolA AR ¢x
ol 7t& =& vjnd o 31 F A
A gryeld ¥xE T, T2, T3 Z7
12,660 mg/L, 11,598 mg/L, 7,367 mg/LE 3%
o] FAkES ol&dld Az HAFAE
A7 T3olA rYoprtie] kAol A
A ARRE & 5 S8l Hus 3A
Z atAslE vigtelCHSH)F 33}4=4(H,S)
o iy SAFE SAT APHA
Az dHAZAE R TAA= 33
4 7riet wIRE JbAT) 3 FAaEE &
+ gtk oy Az niF fo] R4
£ v AES TP A2 FHAZA Y
AF o] 42 Hu|zl RA7 =] FAN IF

ulx)A] kewn Fw|sl A F oG
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