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ABSTRACT

This study was conducted to evaluate the effects of functional ingredients with
supplementation as a bulking agent in composting of swine manure. Treatments were
T1 & T5: Swine mature+ Vermiculite, T2 & T6 ; Swine manure+Perlite, T3 & T7 .
Swine manure+Vermiculite+Perlite, T4 & T8 ; Swine manure+Bark. T1, T2, T3 and
T4 were supplemented with functional ingredients on d 0 of composting. T5, T6, T7
and T8 were supplemented with functional ingredients on d 3 of composting. Functional
ingredients were Fermkito and Yucca. During the composting period, changes of
temperature were showed traditionally composting trend. Volatile fatty acids were
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decreased regardless of treatments in functional ingredients supplementation. Organic
matter, T-N and C/N ratio were showed higher bark treatments than other treatments.
pH and EC were not differences among the treatments. P;0s and KO were showed
level of 1-3%. In heavy metal, Cr were showed higher in vermiculite treatment than
other treatments. In conclusion, vermiculite and perlite treatments were greater
composting effects than bark.
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Table 1. Supplementation of Butchery Wastes and Functional ingredients as Bulking agent.

ltem T1 T2 T3 T4 T5* 76° T7° T8*
Swine mature(kg) 8 80 80 80 80 80 80 80
Vermiculite(kg) 25 - 12 - 25 - 12 -
Perlite(kg) - 25 12 - - 25 12 -
Bark - - - 25 - - - 25
Fermentation agent(kg) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Fermkito(kg) 1 1 1 1 1 1 1 1
Yucca(g) 20 20 20 2 2 2 20 2

* Supplementation of functional ingredients(fermkito and yucca) on medium phase of composting.
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Algols zA% o oAdsied UdF vlEE 4T F ENAE Al o
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Figure 1. Changes of temperature during the composting period.
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HFAENA FE2AAN Kol g TlsA A A} Al whE FEA AgAke] HE
i Table 29} Zct. Awbgog nlag 71 Helolit g Agate] s3] 4 b
ehie e Eaivh. =8, 71Ee] Hast viasigle o, 71eA 2de AUl Aviske &
Belol A A el Wol Aasta g2 & & Al ol w2, 71eA 2329
H7b A7l dglel Hulstell glo] A ApARE AaAva Agsd, @R Vs
4 A9 H7tE guigA] o Ao s A st

Table 2. Volatile fatty acid of final compost(DM base).
Item T T2 T3 T4 T5 T6 T7 T8
Acetic acid(mg/ke) 52.41 436.81 107.53 1.799.72 84.75 439.29 167.21 1.549.82
Propionic acid(mg/kg) 19.80 28.30 16.28 112.23 43.46 29.42 15.10 105.68
Butyric acid(mg/kg) 1594 15.10 9.28  46.29 25.70 13.20 8.4 39.92
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HE4E $71%, & A4 ¥, C/Nul, QhEvolsl AL, pHet A7|MEEE Table 3
oll4] HojAE wleh 7},

Table 3. Chemical properties in final compost byproduct(DM base).

Item T T2 T3 T4 T5 16 17 T8
Organic matter(%) 28.03 29.31 27.79 83.42 27.19 31.74 29.22 §8.18
T-N(%) 1.71 1.45 1.56 2.05 1.62 1.69 1.56 2.02
C/N ratio 16.39 20.21 17.81 40.69 16.78 18.78 18.73  40.68
NH4-N(ppm) 127.52 316.92 193.76 314.73 148.82 300.28 277.77 280.77
pH 8.18 7.54 8.07 6.20 8.17 1.28 7.64 6.35
EC(mS/cn) 3.58 5.2 4.49 5.31 3.7 4.97 4.18 5.18

718, F A4 &% 2 C/NulolM e viaE e Al FellATt vugete| By delo]
E HrhEct £2 %S B30 ol vzl FFEolu AR4 ko Ut =yl
FE2AM Qe XL USE BoiFrh. dRYol 8] Aol SlojAe delo| Byt uia
ol A7l T2, T4, T6, T7, T84 wujdele|E M2l7+d T1, T3, Tsell vl ¥2
& vebiglct, ARt 7154 289 A7t A7 Hele veRiA dstd. 53, HusE
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AR ol ol 3% 84 Fof shiel C/Nuledl golAl vk a8 Alsta 20 ol
9 A FX& dehisdl, ole 71€ F8(Golueke ; 1977, Wong ; 1985, 7 & 19134
viZslel g ol AY FAR FXE HedFgich, o] AnEd EHuist #AE AXUA A}
ol AE Boll sl olixYer o HFAEY AL P FLAXTke Finstingt
Morris(1975)9) Bus} dxsign, Ao ¢71E30% & A4 ¢F o C/Nujs] L8 2
gialicts Hodxln}, & Overcash S{1983)ll ojsiad =nist spAeo] AsidrS rrvioled
A9 Fro] Hojxmg, B Agdlde 7i4 B4 H7te AL A Erd
F Stz Agd

pHe} AZIAEEell olAE Xaizkel zlole Aert, pHel ¢ AAld ez oizziy
< Jehigict, ol ddAAl sule At AgoR 445 EPel HI3HAE o
23 F3AA 94359e ZUE 4 QAKHA, 19D Bug Hokd o, HA =ulse
7)Fole ¥ 4 ek, shnlg) Age AR o) F84 W) S ArIHERA 2
olAl¥ 3.5~5mS/endl TAE HERAREH, ole $-¥{(2000)2] Aoist ulsgt £AE Uel
it
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Table 40) Eht & WBHEe 23299 QUPOH ZAKO)S ¥*e 4 §
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£ S2olg 2 £ AT, 71549 YEE WoldE $59 $x2kn AR

Table 4. Contents of P and K in final compost byproduct(DM base).

item T1 T2 T3 T4 T5 76 17 T8
P05(%) 2.06 2.50 2.15 1.83 2.13 2.36 .99 2.06
K20(%) 3.00 0.36 1.83 1.3  3.07 0.4 1.59 1.16

3) HEMFY F2S HY

Table 5ol HEAES] 34 gol Hojxicd, st el 354 5 Pb,
Cd, As®t Hgel A%E &8z vehix gdgtor], Crd Yu=xiel wulgeo|e] 3%
A Aol g e T1, T3, T5, TINA £ 31§ vehigich. AT, 243t 9(1994)
o] MG 71EAS} ulZBE B dAE BHY B $AE Bl
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Table 5. Heavy metal contents in final compost byproduct(DM base).

ltem T T2 T3 T4 TS5 T6 T7 T8
Ph(mg/ kg) -1 1.50 2.63 3.20 - - - 2.43
Cd(mg/ k) - 0.07 - - - - - -

Culmg/kg)  297.32 221.45 257.25 207.66 231.05 187.14 184.98 249.69
Cr(ng/kg) 651.98 25.86 232.50 30.73 611.94 20.30 198.80  30.83
AS(ng/ kg) 0.05 0.04 0.02 0.01 0.02 0.01 0.03 -
Hg(ng/ kg) - - - - - - - -

- i not detected

olgel Az o}, 7leA €42 Mol o] A1 AMAA H7he M3 2x 24| 7
4 BR8] A7) aell wE Aele vERA] dgten, HF4Ee] dhEvold A4 Fell
ol 7IEXst vlazslsle o AH AA HIE FEE At ER, F o B ATt
slo] AZ9| Yol Hagt wikERZ A 7HXE FPshol A wnlEelo| B9} Helele
o) A7tz shistel AR 28 WFAR & ANk ARSH, vkm ATl vkae)
TFEOIV Ak oz Usled st R2AA A Bk USE HeEdt

VA A

B A7e 98d BUR SUsISALAS A7n) AUl ol FHsied oldl ZA=
Fuch,

V.3 9

£ 97 29 =Huldlel slolA oA AA Z1s4 249 Al aaE =AY, AeE
T Tisk T5: EF+wu|gelelE, T2¢ T6: EF+delelE, T3¢ T7: ER+uudet
olE+delo|E, T49} T8: E&+utzE &eidien, T1, T2, T3 T4 AHei7le Al¥
AR 7154 88 Arkids, T5, T6, T7# T8 Helve 2 &= =3 714 &
AS Arlsie] GEdol vk gl Hulslel] niX]E d¥e WA, A1F 71ZHE<T =it
3 =7} 50~60C7HA dssideit At A AR 7154 €38 ot Al
ZIshe 4Rglel FolEsich. #7183 F A4 ¥ 9 C/Nujolixe uiag 343 A2l
At wujgete| By delo|E HrlrH £ S H3d. pH A7IAEE] SlojAx
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Aelztel Aole giKieyt, pHe A+ AA- ez kel g vehiixich. QiKP0:)3 2
(K08 FFE 1~3% 4 FXE Bz, =ulgke] faidEd 95 F Pb, Cd,
Asst Hgel 75+ 81 JeivA gsken, Crd A2zl wv|gelolEe 334 4
Bell & W T1, T3, T5, TTollA 22 A& vehdgcl. ol Atz Ko}, win|
FelolE9} Helo]|El] Mtz gu|3te] A FXE WFAA 5 UKk Az,
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