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Reduction of the Odors during Pig Manure Composting Using of
Pyroligneous Acid Liquor

Jong-Eun Lee* - Ki-Woon Chang - Jong-Jin Lee - Joon-Young Hwang®

ABSTRACT

The objective of this study was to investigate the effect of odor removal such as NHs, volatile
organic acid (VOA) during the pig manure composting using of the Pyroligneous acid liquor
(PAL). The odor removal efficiencies were evaluated throughout the dilution rates (x0, x100,
x300) of PAL. The results of the study are as followings.

NH; content in all treatments (volume 10L) was approximately 8 mg/kg in compost piles on
the first day. In the case of control treatment, it was increased by 46 mg/kg within 10 days and
was not detected after 25 days. In contrast, those levels in PA-100 and PA-300 treatments were
similar values at 38 mg/kg within 6 days and decreased after 15 days. And GC. equipment was
used to analyze the volatile organic acids (acetic acid, butyric acid, isobutyric acid, isovaleric aicd,
2,3-methylbutyric aicd, and propionic acid). The concentration of acetic acid and butyric acid
were the higher than other VOASs during the initial composting day and sharply declined after 15
days. The VOAs in the control treatment were detected until 40 days, but PA-100 and PA-300

treatments were not measured after 15 days. The PA-100 in all treatments was the most
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effective treatment for NHs gas and VOAs reduction during composting.

In addition, these studies for the odor reduction in compost manufacture process would have to

research on more effective methods for the PAL utilization in agro-biological aspects
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FEFE v
271 wjZoln, wA=e FEFASEA Hi
£AL Fuste] EajAzks A7 dele]
"ok E=Y Ao GENT A4 glo
A Aae gloide oF @ ZFdac|EE A
Aol dolA FLEALEA ] EAHL o] F T
T e Aol gk HEAM e dEY
of 7k Slo & BhA 2700 A H7H shehEdl 3
4 714k phenol, p-cresol, indole, skatole,

ammonia, hydrogen sulfide, dimethyl disulfide,

trimethylamine, styrene, acetaldehyde §°] i

w0} JTHOh et al, 1999). 53] H714
(volatile organic compounds; VOCs)< & 7] A
o] 27191 HHlgt A F Z7ldl I B Fe] FH

ol

o et EH|s7 A EHA §43] Fhae)
= 7L HotK(The Composting Council,
1993). olelgt 3 714k Fol A acetic acid,
butyric acid, iso-butyric acid, wvaleric acid,
iso-valeric acid, propionic acid S°] tHE&<Q =
=73 3 AEEoltt (Hellman et al, 1974).
o]|73 FHA FIAES EEAHEZHYS
Devleeschauwer et al (1981)°] Hist1o
Chang et al. (1996) 9A Euj3t 34 “”@

He 3 AWAHE T acetic acid9t butyric
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o] %9_134 EHOH E%E 3, e &ls 7l

W, 4E4% 2 RMs FAa% 5o g
A7 HA Eh AZHL Uk BxeY £
of W AFE FhIHoE ARHL gon
Ul Al Huh et al (1998~1999)> 2:&l7]
YA BE5e) GRAAARAE Ao

A FRANN BE2AL ol §3 A7

45 Eloll AgAgon By ¢
ARE AW ARH REE FS A%

At AFES AA ol

229

B Aol FAYER AFEE R (Quercus
spp.) AA Ex9 (Pyroligneous acid liquor: 7K
BEH) S SIAIZHE ZFatom, AAXAZ

Holl ofs) of 67197 WA F A5l AAF

g%l Al pH= pH meter (Mettler

Toledo MP 220)2, ECE= EC meter (TOA

CM-11P) & o] &3lth £8 4+ KieldahlH,
i, F<14H> HCIO, —rSH‘ﬂ‘~ =

BREA(UV/Vis) 2SI, £ 5
o

wEd B AFE gHu|Rs AA]E AAMNRE YR nlEge] 234 ICP (PE-Optima
9] £48 AA sty L3 FEyom wAlslE 3300DV)E olg-ste] AHEEASIIH, A (acidity)
obF 9} AEEAEH F74HS Zo]7] 93 W & 0IN NaOH &40 2 F33 7|Fo = 3ty
oo 7 HARTH A Exoe) B4 2 A FPOE ALEIAoH, HlFS 15+1T9
Table 1. Comparisons of the standard values and sample (PAL)
_ Density Acidity ~ Tars ~ Reiractive
Materials ; index Colors
(g/cm’) 9
0
N N N blight brown and
Standard values 1.0056~1.04 20~35 15~90 06 dark red brown
PAL 1.04 345 3.10 0.04 3.25 blight brown
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Table 2. Chemical properties of pyroligneous acid liquor

Soluble-cations

oH EC T-N T-C T-P Mg Ca Na K
dS/m g kg’ mg kg’
34 45 097 1.3 ND 2.3 34.8 51 12.8
*ND : Not detected.
Ao FEFz A HZAE o)Ll 24 HE B fste] AT 9 AVEE A FH
397, %—EHE]-E (tar)= 600£1CS A7 ZeA  dtd WE (-4C) Basilon 4dAE Al9fg
48A7F B A% T g Z2Asgon, 24 FR7] 459 1 4 10, 15, 25, 40, 50, 60LA =
£ Brix refractometers ©]-£3Fith st th WEAIRE 10 g& FHstd 75 100 ml
g 7k & Qg9 (HPOy) = 3 7hete] DH
B3 52 A 2002 2% thE, WREFELEA sl
B ATE B2AG ol4d 12 m’ #3909 H ol dodecane 204 7HITE TR 200 rpm°ﬂ/\1
Hst A5 S et ofF Y BARS AR 8@ A7 EoF AE 23 253 S90S
et ettt ek RRAL ERAEAE omd oe, Oq-‘Jr—H:% YT &A diethyl
T dEufFAl 100uRek 300u) BAMAE B ether 50mIE vhete] & 23] FEaATh A
(5L)stH w71k e 1022 25¢A L8t 2 diethyl ether =& T4 Na,SOE £ A
Al 33 FYsiAen, AdFE B 2 20 228 AASy 7Y 28 oS, NO-bis-
O Fuatdch ofm =& B 6:4(v/v)  trifluoroacetamided] 1%  trimethylchlorosilane S
Rou g2 S, HAFTHCRE F 55~60%  Arrek L9 1004, pyridine 1004 E 7}5ke] 80°C

T FEHFOE AT,
dRYortE F4
ARYoprts 54 2 AF9 HHlsl gA] €]
TR (FHER35 500L)7F Ades A7) o
5471719 Hoigkol 2= SA38717}

tol ) FH

L - .
o
ol

fo ot > & M

e}
T

}.

=
=
e

wuk

A 72 WA S5

01]/\1 3087 WA A  trimethylsilationdt A171

T GCE EAFY ol EAzAL o
Table 33} 7t}

al
ES

Xt

24 _T]_E

=

. Zzf
FRYo} 7k
B34 Hu A (ASPS) 9] tEE &
astete] PVC Ade] 23EusgAs A%
(10L)3te] A Ash grrjo} 7pxe] WAl
& Fig. 2014 R npsh ek gRVol Wy

Ee gHure] 2rxwsk(Fig 1) HaEs
Saske 2HT *o“ Ae Bk 27 &2 W
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B2 AYrt =

T F¥ist AT dHAAR wAE |

k

Table 3. Optimal conditions of gas
chromatography for analysis of
volatile organic acids

Instrument Gas chromatography

Model HP 5890 series II

Column Supelcowax fused silica

capillary
30mx0.25ID, 0.25um film

Detecter FID HP 3394 series 1

Integrator Attenuation: 32mV

Temperature Oven 50°C(5min), increase 3°C/min,

240°C(20min)

Injector/Detecter 250C / 270C

Split ratio/Flow rate 60 :1/1 ml/min

Head pressure/Chart speed 30 ke/cnt® / 05cm

Injection volume 04u

g A%

s7F 5438 Sk ok 5 o PA-1002}
PA-300 ATl Yol WAl F7 3
Z7v8kith PA-100914 360 mg/kgs R
PA-3002 328 mg/kg F+oZ FAEHJSY
Tl E 160 mg/kgl 2 A e
= B3tk EFuisrh e EHA BEE
oA WA oF 18 mg/kg FEOIUY FHA,
z‘%] ]}\13 7].;(1— &59_ Hl-/ngalzoi ij 46
mg/kg S Z UERTh ol FHHTIn| S RERsg)
7b BxAAE A FYFEY wEA oS
g WA AAR BTk Fok FYrolA
= ¢ 59FEH HXx9 AHLES o 15944
GEUo}l o] A9 dojupA] (= A )
A7 T Rl Tpxe] BAFEFS
kst & Ad, A= 428 mg/kg UL
™, PA-1003+ PA-300 Ag7olMe 247 282
mg/kg, 308 mg/kgl 2 UERTh wEhA ey
T2 skl S ¥ PA-100& 34.1%, PA-300-&
290%9 #ag Bk T3 108S 7Ee=

=z ol

= A=

-
R4

ol}o)
5 M

rte

BeAES GARAE 4 5292 A
PA-100 A2]7ollM o3&l 71 A A

= A,

Huh et al (1999)2 wigA] HEFol 5%
A7t g o] 73 oul, Fskrae] 79 28
ool AAZIHT oS Hilst Park et al
(2003)& HZAE 208) 3Aste] BF3 AR

G2 Al 13

o) GErio} 729l AAgo] BE

2

==

R,

okt ol HXAe] g a3y ¥t ol
HEAEEE A3 718283 (eclipsed effect) <}

0

=8 7+7 Q7] wjFojt}h sl ofRAE
o AAE AE AR oo 23 HAUE
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Y /N AT R FONA acetic
acid= Devleeschauwer (1981), Espstein (1987)
#} Falcon et al (1987)9 ¢J&bd 300 mg/kg ©]
Apolw A B A Ao o3t =414 7} By
v i=g
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0] o o
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Fig. 1. Changes of temperature during the
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Fig. 3. Separations of volatile organic acids
in compost by GC.
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Fig. 2. Changes of NH3 content during
the composting.
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Fig. 4. Changes of G.I. values of cabbage

during the composting.

o H A Aol 1&g =X EHu|E 3
A F SAHE acetic acidel %] ok 3300
FZo)tt. Shin et al (1997) &= =%
03 34 = ok 4000 mg/kg A=7F AP
T B3tk T3 Chang et al (1996)< &4
EAA7IY Hulst 34 T acetic acid
A Eko] ok 200 mg/kglE Thh W §

A7E wdoy Huszt e mel 5

mg/kg

il

7
9

A

—

1o N Peoo

- 238 -




B2 AYrt =

T F¥ist FHF FHAR uAe 9%

o= 2k 400 mg/kg® FF7HA Z7tstvky H

ekt o9 fAFeE AR acetic acid (Fig.
59 7% Hust oF 7dS HAgste] A HAAa
e S Btk AT ele 532 A

T PA-100 A2t 2719 M w2 oF
4100 mg/kg FFO2 VEREom, PA-300 2]
Tl ok 3800 mg/kg A=, BaAFolA F
3500 mg/kgE EATh 1y Fusiyt zled
oF 409 FEE acetic acid’l A9 HEFHA &
Atk o9} o] FxH AeFrt APFHET X

Aol el A AEE olfre BxY9 59
B 2 2 ol A fUIstekEe oF
60~80% ol’d<= AL §17] wiitoleal et
Ht} %3 butyric acid (Fig. 6)¢ 7

acid¢t= 2] #PFolx 7 H=L
AEHNOH, 27] F 1500 mg/kge] FEOZE
Uebgth gk, £ A9 PA-100%%
PA-300 A& ZH7F oF 900 mg/kg® 1,100
mg/kg AEE HGH Butyric acide 539
oA ¢k 15Y o|FEE AvsAY HEo]

39 acetic
FEog

B A Eoka, AP FoA oF 25 o]l HE
A %k } Propionic acid (Fig. 7)& E¥3}
Z715Y HFA ol& wW7tA] AZFEHALH,
ol WiF M WAl e A A54 WAE
EA4olty, ol Shin et al
(1997) 3} Hwang et al (2002)°] HigF =&2
Enlst g F @A propionic acid®] ¥
T 72 A%S Btk Propionic acid®] -
oA ok 5700 mg/kgolAeH,
PA-1002+ PA-300 A7+ ¢F 4,900 mg/kg¥}
5100 mg/kgo 2 eyttt 12|32 gH)Ert A
FE oF 409 AFo= ExAAFIME vF
o, A= HE FEH|
A Fo M= propionic acid®] BAe] A% AEH
ATt Table 40 A 4709 F714te M=
AEET FARE Ao R 2716 WA o] &3
ow, st} sl wabd 1 ghgo] A
A A “5‘}923} Tk olegh otF e A7
Agls PA-1002 PA-300 A2+
A= AT,

237 9= A

Z7]

E= BEHE04

>
o

K

500, 180
—8— Qrird

o @ PAID 140)
S -v- PAID

]

B 8
g

8

B 8 8 8

Contents of acetic acid (mg/kg)
o

Contents of butyric acid (mg/kg)

o

igonicg’(.:.itctit (éng/k%)

B B

o

Contents of prop

o
B+

o v @ @ o o
QGposting cys

Fig. 5. Changes of acetic acid

during composting.

Qpostingcys
Fig. 6. Changes of butyric acid
during composting.

L L L L
D k) L] D

QGnpostirgcays

<]
8
gt
IS)
B

Fig. 7. Changes of propionic
acid during composting.

- 239 -



Table 4. Changes of volatile organic acids during the composting

Composting Days

Items Samples

1 4 10 15 % 10 50
mg kg

Isobutyric acid Control 520 310 15 trace trace ND* ND
PA-100 30 164 trace ND ND ND  ND

PA-300 470 220 trace trace ND ND ND

Control 50 310 62  tace ND _ND  ND

Tsovaleric acid PA-100 20 190 4 ND ND ND ND
PA-300 70 20 32 ND ND ND ND

9-Methyl Control 300 45 8 trace ND ND ND
o PA-100 200 20 ND ND ND ND ND
butyric acid PA-300 280 37 trace ND ND ND  ND
3-Methyl Control 100 2 ND ND ND ND ND
- PA-100 8 trace ND ND ND ND  ND
butyric acid PA-300 8 trae ND ND ND ND  ND

* ND : less than 0.lmg kg_l
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qME WA sk GEYokA HAje] FErt
ottt olggt Axe HxAYe FHrE
ol oJgh R ote] Fahukg-3t el
20 5o FoRFYH HHAE e ad
(eclipsed effect)ll &gt A2 a4 Hn},

#13]

= )\}/H

AT {7138 A Fs GCE 3l +4%
A3t PA-100 ATl 71 @ dgs 23
om 3 {714k oA acetic acid$} propionic
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PA-300 ) &3+ o2 =gt A4S #AE
&o] EA Jehdth I3y acetic acide &3
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