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Utilization of Wood Chips for Disposing of Swine Manure

In-Gyu Choi* (Korea Forest Research Institute, Seoul 130-012, Korea)

Abstract : In order to environmentally use wood chips manufactured from fow valued forest resources by forest tendering, wood chips
were used for the evaluation on chips characteristics, decomposition capability of organic wastes, and field experiment and determination
of conditions for decomposer. Bioclusters manufactured by Cryptomeria japonica, commercially available wood chips in Japan, showed
higher pore ratio, water reservation and water resistance, and higher cellulose content with lower hot water solubles than domestic wood
chips. The useful size of wood chips for swine manure decomposition was 10 (length) X 5 (width) X 2 (thickness) mm, and cellulose
contents and alkali solubles of Pinus densiflora and Populus tomentiglandulosa were similar to those of bioclusters. According to the
decomposition ratio depending on wood species, it was ordered as Pinus densiflora ) Pinus koraiensis ) Cryptomeria japonica. The
swine manure decomposition ratio depending on treatment hours by Pinus koraiensis was constant with the ratio of 15 to 16 g per hour
by 1 kg of chip, indicating of daily swine decomposition amount of 390 kg by 1 ton of chips which was equal to the amount of daily
swine manure production by 70 swines. Analyzing by long term used wood chips during 40 days treatment, the treated wood chips
characteristically showed stable total nitrogen content, suitable pH, high accumulation of inorganic contents such as calcium, phosphorus,
potassium and sodium, and no odor. During winter, the inner temperature of decomposer was kept at 43°C, but air bubble was occurred
due to high pH and viscosity of swine manure. The most appropriate mixing ratio between wood chips and swine manure was | versus
2 or 3, and at more than ratio 1 versus 3, ammonia gas was caused because of anaerobic fermentation status by high moisture content

of wood chips. The mixing interval of decomposer was 3 mins. per hour for the best swine decomposition.

Key words : wood chips, forest tendering, decomposer, Pinus densiflora, Pinus koraiensis, swine manure
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A £3Y ExX28 FE NE SEH AZ

2 A7 AeE 2AYE £3L U FHAT FH =
Aol A AT 20948 2% (Pinus densiflora, 27 20 cm)s}
AT YAE FUE LxdA AAF 15848 AT (Pinus
koraiensis, A7 25 cm), 2084 3% (Larix leptolepis, 27 25
cm), 1034 @A) (Populus tomentiglandulosa, A7 15 cm) ¥
A AZA $RAGNEF AgFAA AHE 1098 AU
(Cryptomeria_japonica, 373 15 cm)& #ojste] FAA F ol&
Ak

AA ARG EAF Azxe F8 AFeEE 5 uHd, 500
kg/ A%, disk (500 mm), &% (700 rpm), $TAE (45°) Solth
71&e 243 M7 g AU 2717t FA Aes)ojof §
Bz $£774% B diske] FIPe Dde 8% I Fo8
¥9Eo|th 1~2 mm A=/} AFE 3719 & Ade R
2 wEAL £% $745E 65§ FAS A} 3, diskg} F
7 g7de 7Hde] 2~3 mwt FAF Ao FHHUG. AA
233 ar71E 10 (o)) x 5 (Mrl)x 2 (FA) mm2 Yepga
292 7 20 kgl Az3 Gg AP ol &sH

HIOIR S AH & HMZX SHYY 22 B8y 5

22 - g83oz AP B FAes Az Ho|
S ZHAHE Qi oMEAGTo|ZALZRE FY3A A
stglc). 28 - 35, ARety pAg F3o AAL rlee ®
QA FYte g 2Ag AholM AzE 2uHF, AR, 3
44, A, AT 539 A5t B oks} 2ol EAsT

F3EL 100 cc AEY HE W24dUde ¥ F5& 2
Zo) 1 A7HA ZFSE WM AR FRT ¥ ISYF
Fog dto B2E&L FIUSE (@) TIAH (100 )22
A AT AFEEEES 100 cc AR HE WA 0
mm A58 columno] Y& ¥ FIYSFH 2 ¥ FHRTE
Yo 1587 719d F column 3%9) 23E €1 1083 WE
& s3e 2qsd F5Fo Fio FIFYFFo2FH W
#e BA5FoF 33 FEFH BEFFE P AFREA
goz 3Pt E4ASFE columndl 100 cc] HE& ¥ 150 cc
o 2548 79¢ F 1583 ¥XF ohE 442 columns] £
T (kB LE BT 3 QAN (41) 23E o T B9
F A 41 (KB, L)E 2438 £19 Aoh)E T ¥
FA%F (K o Al st F35t

2 272(K, mL/sec - cm’) = QXL/(AX Atxh)

Q= 4t 3¢ 58 £%F (ml)

A = columng] BRA (cam’)

Q7EESEREe A 2 g 40~60 meshZ F43tef 500
mlL Aztgelaze] B3 Y2418 BRRAA 27 (1% NaOH

ﬁ.
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1G32 H7sie dZ710A 44 Az & FAE AU

Klason 229 @32 42 -4 #&2 3883 AAN
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AEZQ UYL UF YA 322 FEEL AANY H
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AL 2(K)7F A2 AR FYHR B(#E)L 9 93} Table 1. Physical charateristics of bioclusters and domestic
o AFZE WEIHEE B JYd ojfHE ERkE ARRE wood chips
2E AH ma Agsigo

Species| p; . . . Populus
AR 2434 99 ERk B9 AAA HaE 2AH) Pous |Cyptomeria) Pins | Larix | b e
) i ) N Ttem densiflora | japonica | koratensis | leptolepis
7) 9Jatel 2AY 62 kg& AR Y1 ERRE YAlo) 180 tgimdosa
L EQ): ~ o = AL w s
ke& BYsla] 4A17HESH 6~1247F Ao 2 73_‘%%_1_15 L &Lorj C{nazt)lo on 067 w6 | o | og 068
gz A3 HELRE FAsd BisE &98dd. 4
£e AU IR 002 wassed Yrers 2] gEg W |
reservation .1 014 0.10 012 01 0.16
FAI717] A3t 60T 2 A {ml/em)
Rk 99 9 A 189 BAPe BWlsdTadN B
Hach AAEL O BAL SARHHS dxo2 do HOx- resistrce | 102 | 092 | 083 | 159 | 08 | on

2
HSOMo 2 Eajatds, E430] £8Y Bk 11 Qug o e

&3 AYRAUE ol 83t R oS AAER A (SHI
MADZU AA-680)Z Aesle] Ca’, Mg™, K, Na's EAstsch Table 2. Chemical characteristics of bioclusters and domestic

Q14+2 Vanadate®©2 470 nmolA UV-Spectrophotometer 5 wood chips

Bl gastgon, WAL FHE Ay o Rag o Spcces s |Coplomeri] P | L Popus
KJELTEC AUTO 1030 Analyzer& ©]&3&t E439qr}. ¥ e densifors | faponica | Koraiensi | It .tormnt- Biocluster
Z NH;-N Z#& RQflex 16970 (E. Merck, Germany) check A iglandulosa

kitz 23slgon, BODEAS BODsH o g de DO(Dissolved
Oxygen) meterZ £3589 1, CODEY-& CODar o g, SS(5-+
TER)E SRR GE/OE o §3ld BAsT. EC(R a‘;locemﬂose 776 | 765 | 758 | 39 | &3 | 777
NATE)E Conductivity meter (Model no. 148140)2, pH
(potential hydrogen)= portable pH meter(HANNA)Z =74 3}%

solubles(%) 147 99 187 | 163 99 130

Lignin(%) 303 327 62 | 277 179 334

o i‘l’flb‘l”;t% 51 | 100 | 82 | 67 | 52 | 20
A5 98 34U) 7] A A 2 S0 Al

23] dae 4R 2AUE FU F 007, an 2

93 19 Moz ASHEN Sades s & 44 % ¥

49 §5eS 0-70%7} A ERLE Y SYSRG. A7

o ARG F AR U3 A7) ST W A 99 go] By HO|RSBAE U SHH 22l Fotx By

EWgd 5o 2448 ARE A YT RS ® Hpo] @ Ee2Ee} Uik 5o Az Ho g 93

o Ag AE FHe| 7] AHge o3t HREH Wil FAPER E42 ofgf Table 13 2} FU& 3 Fos AUF F3%

o) AL o] Lsld A Y} 071 mL/cm) 2 AFEHRE (017 mL/cm) Ao By
B4 93 == Ballvy AdE dEgE #2389t A% (083 ml/sec - cm)ol A ROl Q. ZHAE (068, 0.16)9F A}

of 9B 2xyl galg dolxe 193, 0T o490 794 g 3 AeZ WEA vAE SAZ FE8H 088 F U AL

F59 FANE olg3ld HIdzx 27L& Fgo] o (3R/Y 2y’

THHE, 00T WR-25) vl ulo] e FejAH | 33td EAE Ty Yste Fujk 55
T 5AIS ¢FEFEEEY 2laddd, 482w v

SHAFSE Myt = B i EAHe 3 Aake Table 294 2ok

A Z2PY9 S8 FUNES ] Asio 11, 12 Hol e Fe|aH e CRYFSEYHFO] 1B0%EN E 187
13 9 149 HI2E EERE FYSREAM RellvH LER: § %, AU 147%9) dluete] AE dgtom kY F5-FEE
7]%@%*315} & AR oldf gstze] wwizbd 3oy FEFAM 2%E dehfed whate] SUt Ay 10%9 2 &

EE QYA AASES RE AR ol REI ol YD 9] 94 339 A54e wat 2ei 3
B2 opIAAE a9 FFE AWE AFE AH ;AL 4 A3} wo)LBHAHE Has) BY GE 9204 2 Ho)

gpotaty] Slated 12/ A12h 38/A1F R 6%/ Ao R wRkehd £ vehiA gn don wAEY dFdozne ofe] 7
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Biocluster

Chips from Cryptomeria japonica

Fig. 1. Anatomical characteristic of bioclusters and wood
chips from domestic Cryptomeria japonica,
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Fig. 2. Capability of swine manure decomposition by bioclu-

sters and domestic wood chips.
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Table 3. Swine manure decomposition capability depending
on wood chips species

Species ition ratio| Max. fermentation
Item (L/chip kg/day) temp.(Y)
Pinus densifior 0.61 2
Cryptomeria japonica 046 40
Pinus koraiensis 0.59 38
Papulus
somentiolandsib 01 37
Larix leptolepis 123 37
Table 4. Analytical value of swine manure (unit : mgfL)
Ttem NH/N BODs CODr S8
Swine manure 1,509 16101 44,06 14,225

ZHog 719 A (7 kg 1YL RAE 10 g A7t F
7hste) B87t @A APEE Ao Jeikt B drdA
€ e o83 ERRE RSt AA Frhel H83
7] A E AFEE F2h RAFHT 7] A 5718 T
o 32709 g AFsid HEshe Ao Basi

£33 3FY ERn YU¥NFE [L/Akg/Y)dM avF
(061)) AR (059) > A (046) o2 YERT AUFH
184 AFagazd Y3t o)&qE o ol 10059 5
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Fig. 3. Swine manure decomposition ratio depending on time
interval.
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Fig. 4 Inorganic content change during swine manure
decomposition depending on time intervals.
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Table 5. Inorganics change during long term decomposition
of swine manure

m:;‘:;in (1%;) POs | GO | MgO | KO | N
% mg/kg

Swine | 022 | 80| 1610 340 138 3083 847

Wood chip| 002 144] 08| 9| 26 12
day4 | 029 |82 2840| 2482 642 7869 1636

day 9 | 033 |82 563| 4669 125810064 2134

day 11 | 033 | 84 | 5170| 4459 1225 9506| 2300

day18 | 044 | 85 | 8854| 7,300 208317255 3878

day 40 | 051 |88 |16316|12982] 4257/ 26885 7311

BAA e ZABEA 4~10A7EE A AEY 7
71E¥%F ¥sle Fig 49 Zth 7] EEYAME 2FY Yo
AT A £EH o 4t AR Foe BE
T8 3 @Yol Ueigth. o188 FEx 2§ ) A
Z% > UEF ) rladlg £olgth

EEn 4o, AR 233 9 4093 HEd 5239 pH,
AALEF 2 77|15 #Hale Table 59 2ok Bk 944L pHoL
8.0, ZFo] 3,083 mg/kg BoLE T2 FI1E FL Holn gl
on, A% EH3L 24 FE7t 408 mg/kgoZ AY EA
s Aok 447 M HAM ZF H Y FEE 26)9)
4 37tEel UEE, nladlg, 24 10804 F7l5te W27
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#

After 6 months

Fig. 5. Ana]ytical characteristics of wood chips before and
after swine manure decomposition.
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Table 6. Changes of Inorganics and decomposition capability depending on swine manure amounts

(t}ﬁpflar?a(;\me) Decomposition ratio | Total ritrogen (:;) ( ;fm) PO, 0 MO | KO | Nao©
1:1 0029 043 87 22 5M5 | 274 82 | 4113 | 161
1:2 0241 04 85 28 7918 | 478 | 143 | 4188 | 1416
1:3 0282 001 82 31 333 | 1908 o | 258 | w7
1:4 0310 002 84 40 4168 | 2456 | 4w | 140

#Chips of Japanese red pine, Stirring of 3 mins.
34 gkt
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2ol BFFEEYFo] vl FHAHY ZAHINNTG A
HPoM E¥ne A (MRt A (PH) AZWZ
of 3850 on A9 RAFANE HEo] VYE 7
Ad oo syd E3o] ARy 7T AHRel 7HEE A
22 FRHAG

2AY 379 E¥x BdTOM 2R O ) R
£o2 Ueh} 2UR Ee 3 FAE 5AYo] Efx £
£ A%z gl APY Aoz weEUD FAYA A £
Bx P Az 4 2P #A (15~16 g/t
/kgR)E AUF 18 3 ol§A] 49U Efk P 30 kg
(&} 0% FPolAch FAYA A E¥x F7|HYA 40U
A2 2ae AAagFe MREYT pHE HF £EOM
24, 9, 28§ JEF Fol 27 Y3} Hino 31~1184 ol
2350, AP F24L =5 YA7} A BAYA g%
Efn A2Y AN FAVAE A% URLE BTo3E
frAsle] 2AY) FAHoR AP Exo HE R pH 5
22 J1¥st $Asee dggsE AR £33 % AR
A BoE YA A S4YT EEx £ HEL 12~
1305, 13u1&ol 3ol W72 @ dRYokls oHH WA,
A% 38 2] AY FEE EA5E dEdn
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